Docket No.: JBIS109USCNT1

Remarks

In the specification, a paragraph has been added to include a cross-reference to
related applications. The specification has been reviewed and amended to correct errors.
Claims 1-10 have been amended. Support for the amendments to the claims can be found
throughout the application as originally filed. See, for example, support for claims 1-3 can
be found on pages 5-6, paragraphs [21]-[24], support for claims 4-6 can be found on pages
9-10, paragraphs [31]-[34], and support for claims 7-10 can be found on pages 12-13,
paragraphs [40]-[43]. No new matter is added with the amendments to the claims.

The specification has been amended because it contained embedded hyperlinks
and/or other form of browser-executable code. To remove browser-executable code,
throughout the specification as currently amended the embedded hyperlinks are disabled by
the addition of a space after “www.”. See, e.g., page 28, paragraph [57] and page 60,
paragraph [138].

The specification has been amended because it contained the use of registered
trademarks that were not capitalized or accompanied by the generic terminology. In the
specification as currently amended the registered trademarks are capitalized and generic
terminology is included. For terms that were identified as not being registered trademarks,
the ® was removed. See, e.g., pages 59-60, paragraph [138], and pages 77-78, paragraph
[176].

Applicants submit herewith substituted specification as a Marked-Up Copy and a
Clean Copy. No new matter is added with the amendments to the specification. Also

submitted herewith is a Verified Statement Under 37 CFR §1.125(c).
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The Examiner is invited to confer with the applicants’ undersigned attorney.

No fees are believed due with this paper, but the Commissioner is hereby

authorized to charge any deficiency or credit any overpayments necessitated by this

Amendment to Deposit Account No. 10-0750.

Johnson & Johnson

One Johnson & Johnson Plaza
New Brunswick, NJ 08933-7003
Phone: 215-628-5475

Dated: July 17,2019

Respectfully submitted,
/W SIMMONS /

By: William J. Simmons

Attorney for Applicant

Reg. No. 59887
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Docket No.: JBIS109USCNT1

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicants: Harrison et al.

Serial No.: Not Assigned Yet Art Unit: Not Assigned Yet

Filed: Herewith Examiner: Not Assigned Yet

For: ANTI-TNF ANTIBODIES, COMPOSITIONS, AND METHODS
FOR THE TREATMENT OF ACTIVE ANKYLOSING
SPONDYLITIS

Preliminary Amendment

Dear Commissioner,

Please enter the following preliminary amendment to the application to revise/add the

related applications paragraph of the specification to show Applicants’ claim to domestic

priority, to correct typographical errors in the specification and make certain claim

amendments.
Amendments to the specification begin on page 2 of this paper.
Amendment to the claims begin on page 3 of this paper.

Remarks begin on page 6 of this paper.
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DOCKET NO. JBI5S109USCNT1

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicants: Harrison et al.

Serial No.: Not Assigned Yet Art Unit: Not Assigned Yet

Filed: Herewith Examiner: Not Assigned Yet

For: ANTI-TNF ANTIBODIES, COMPOSITIONS, AND METHODS FOR

THE TREATMENT OF ACTIVE ANKYLOSING SPONDYLITIS

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

VERIFIED STATEMENT UNDER 37 CFR §1.125(c)

I hereby verify that the Substitute Specification in Marked-Up and Clean Copy versions
filed herewith and submitted via the United States Patent Office Electronic Filing System (EFS)
contains no new matter and does not go beyond the scope of the application as filed. This
statement is made with the knowledge that willful false statements and the like so made are
punishable by fine or imprisonment or both, under Section 1001 of the Title 18 of the United
States Code and that willful false statements may jeopardize the validity of the application or
any patent issued thereon.

Respectfully submitted,

/W SIMMONS /
William J. Simmons
Attorney for Applicants
Registration No. 59,887

Johnson & Johnson

One Johnson & Johnson Plaza
New Brunswick, NJ 08933-7003
(215)628-5475

Dated: July 17, 2019
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ANTI-TNF ANTIBODIES, COMPOSITIONS, AND METHODS FOR THE
TREATMENT OF ACTIVE ANKYLOSING SPONDYLITIS

FIELD OF THE INVENTION

[1] The present invention relates to compositions and methods utilizing anti-TNF
antibodies having a heavy chain (HC) comprising SEQ ID NO:36 and a light chain
(LC) comprising SEQ ID NO:37 for use in the safe and effective treatment of active
Ankylosing Spondylitis (AS).

BACKGROUND OF THE INVENTION

[3] TNF alpha is a soluble homotrimer of 17 kD protein subunits. A membrane-

bound 26 kD precursor form of TNF also exists.

[4] Cells other than monocytes or macrophages also produce TNF alpha. For
example, human non-monocytic tumor cell lines produce TNF alpha and CD4+ and
CDS8+ peripheral blood T lymphocytes and some cultured T and B cell lines also
produce TNF alpha.

[5] TNF alpha causes pro-inflammatory actions which result in tissue injury, such
as degradation of cartilage and bone, induction of adhesion molecules, inducing
procoagulant activity on vascular endothelial cells, increasing the adherence of
neutrophils and lymphocytes, and stimulating the release of platelet activating factor

from macrophages, neutrophils and vascular endothelial cells.

[6] TNF alpha has been associated with infections, immune disorders, neoplastic
pathologies, autoimmune pathologies and graft-versus-host pathologies. The
association of TNF alpha with cancer and infectious pathologies is often related to the
host's catabolic state. Cancer patients suffer from weight loss, usually associated with

anorexia.

[7] The extensive wasting which is associated with cancer, and other diseases, is
known as "cachexia". Cachexia includes progressive weight loss, anorexia, and

persistent erosion of lean body mass in response to a malignant growth. The cachectic
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state causes much cancer morbidity and mortality. There is evidence that TNF alpha is

involved in cachexia in cancer, infectious pathology, and other catabolic states.

[8] TNF alpha is believed to play a central role in gram-negative sepsis and
endotoxic shock, including fever, malaise, anorexia, and cachexia. Endotoxin strongly
activates monocyte/macrophage production and secretion of TNF alpha and other
cytokines. TNF alpha and other monocyte-derived cytokines mediate the metabolic
and neurohormonal responses to endotoxin. Endotoxin administration to human
volunteers produces acute illness with flu-like symptoms including fever, tachycardia,
increased metabolic rate and stress hormone release. Circulating TNF alpha increases

in patients suffering from Gram-negative sepsis.

[9] Thus, TNF alpha has been implicated in inflammatory diseases, autoimmune
diseases, viral, bacterial and parasitic infections, malignancies, and/or
neurodegenerative diseases and is a useful target for specific biological therapy in
diseases, such as rheumatoid arthritis and Crohn's disease. Beneficial effects in open-
label trials with a chimeric monoclonal antibody to TNF alpha (cA2) have been
reported with suppression of inflammation and with successful retreatment after relapse
in rheumatoid arthritis and in Crohn's disease. Beneficial results in a randomized,
double-blind, placebo-controlled trial with cA2 have also been reported in rheumatoid

arthritis with suppression of inflammation.

[10]  Other investigators have described mAbs specific for recombinant human TNF
which had neutralizing activity in vitro. Some of these mAbs were used to map
epitopes of human TNF and develop enzyme immunoassays and to assist in the
purification of recombinant TNF. However, these studies do not provide a basis for
producing TNF neutralizing antibodies that can be used for in vivo diagnostic or
therapeutic uses in humans, due to immunogenicity, low specificity and/or

pharmaceutical unsuitability.

[11]  Neutralizing antisera or mAbs to TNF have been shown in mammals other than

man to abrogate adverse phaysiological changes and prevent death after lethal
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challenge in experimental endotoxemia and bacteremia. This effect has been

demonstrated, e.g., in rodent lethality assays and in primate pathology model systems.

[12]  Putative receptor binding loci of hTNF has been disclosed and the receptor
binding loci of TNF alpha as consisting of amino acids 11-13, 37-42, 49-57 and 155-
157 of TNF have been disclosed.

[13] Non-human mammalian, chimeric, polyclonal (e.g., anti-sera) and/or
monoclonal antibodies (Mabs) and fragments (e.g., proteolytic digestion or fusion
protein products thereof) are potential therapeutic agents that are being investigated in
some cases to attempt to treat certain diseases. However, such antibodies or fragments
can elicit an immune response when administered to humans. Such an immune
response can result in an immune complex-mediated clearance of the antibodies or
fragments from the circulation, and make repeated administration unsuitable for
therapy, thereby reducing the therapeutic benefit to the patient and limiting the
readministration of the antibody or fragment. For example, repeated administration of
antibodies or fragments comprising non-human portions can lead to serum sickness
and/or anaphylaxis. In order to avoid these and other problems, a number of
approaches have been taken to reduce the immunogenicity of such antibodies and
portions thereof, including chimerization and humanization, as well known in the art.
These and other approaches, however, still can result in antibodies or fragments having
some immunogenicity, low affinity, low avidity, or with problems in cell culture, scale
up, production, and/or low yields. Thus, such antibodies or fragments can be less than

ideally suited for manufacture or use as therapeutic proteins.

[14]  Accordingly, there is a need to provide anti-TNF antibodies or fragments that
overcome one more of these problems, as well as improvements over known antibodies

or fragments thereof.

SUMMARY OF THE INVENTION

{151 The present invention provides at least one isolated mammalian anti-TNF
antibody having a heavy chain (HC) comprising SEQ ID NO:36 and a light chain (LC)

comprising SEQ ID NO:37 for use in the safe and effective treatment of active
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Ankylosing Spondylitis, wherein said anti-TNF antibody is administered via
intravenous (IV) infusion, and wherein a patient treated with the anti-TNF antibody
achieves an ASDAS inactive disease (<1.3) at 4 weeks of treatment or at 2 weeks of

treatment.

{161 The present invention provides at least one isolated mammalian anti-TNF
antibody having a heavy chain (HC) comprising SEQ ID NO:36 and a light chain (LC)
comprising SEQ ID NO:37 for use in the safe and effective treatment of active
Ankylosing Spondylitis, wherein said anti-TNF antibody is administered via
intravenous (IV) infusion at a dose of 2 mg/kg over 30 + 10 minutes at Weeks 0 and 4,
and then every 8 weeks (q8w) thereafter, and wherein a patient treated with the anti-
TNF antibody achieves an ASDAS inactive disease (<1.3) at 4 weeks of treatment or at

2 weeks of treatment.

{171 The present invention provides at least one isolated mammalian anti-TNF
antibody having a heavy chain (HC) comprising SEQ ID NO:36 and a light chain (LC)
comprising SEQ ID NO:37 for use in the safe and effective treatment of active
Ankylosing Spondylitis, wherein said antibody is administered with or without
methotrexate (MTX), sulfasalazine (SSZ) or hydroxychloroquine (HCQ) and wherein
said anti-TNF antibody is administered via intravenous (IV) infusion, and wherein a
patient treated with the anti-TNF antibody achieves an ASDAS inactive disease (<1.3)

at 4 weeks of treatment or at 2 weeks of treatment.

{181 The present invention provides a composition comprising at least one isolated
mammalian anti-TNF antibody having a heavy chain (HC) comprising SEQ ID NO:36
and a light chain (LC) comprising SEQ ID NO:37, and at least one pharmaceutically
acceptable carrier or diluent for use in the safe and effective treatment of active
Ankylosing Spondylitis, wherein said composition is administered via IV infusion, and
wherein a patient treated with the composition achieves an ASDAS inactive disease

(<1.3) at 4 weeks of treatment or at 2 weeks of treatment.

{191 The present invention provides a composition comprising at least one isolated

mammalian anti-TNF antibody having a heavy chain (HC) comprising SEQ ID NO:36
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and a light chain (LC) comprising SEQ ID NO:37, and at least one pharmaceutically
acceptable carrier or diluent for use in the safe and effective treatment of active
Ankylosing Spondylitis, wherein said composition is administered via IV infusion at a
dose of 2 mg/kg over 30 + 10 minutes at Weeks 0 and 4, then every 8 weeks (q8w)
thereafter, and wherein a patient treated with the composition achieves an ASDAS

inactive disease (<1.3) at 4 weeks of treatment or at 2 weeks of treatment.

{201  The present invention provides a composition comprising at least one isolated
mammalian anti-TNF antibody having a heavy chain (HC) comprising SEQ ID NO:36
and a light chain (LC) comprising SEQ ID NO:37, and at least one pharmaceutically
acceptable carrier or diluent for use in the safe and effective treatment of active
Ankylosing Spondylitis, wherein said composition is administered with or without
methotrexate (MTX), sulfasalazine (SSZ) or hydroxychloroquine (HCQ) and wherein
said composition is administered via [V, and wherein a patient treated with the
composition achieves an ASDAS inactive disease (<1.3) at 4 weeks of treatment or at 2

weeks of treatment.

{21} The present invention provides a method for treating a TNF related condition,
wherein the TNF related condition is active Ankylosing Spondylitis, the method
comprising: administering a composition comprising a safe and effective amount of an
isolated mammalian anti-TNF antibody having a heavy chain (HC) comprising SEQ ID
NO:36 and a light chain (LC) comprising SEQ ID NO:37, wherein said composition is
administered via IV infusion, and wherein a patient treated with the composition
achieves an ASDAS inactive disease (<1.3) at 4 weeks of treatment or at 2 weeks of

treatment.

{22] The present invention provides a method for treating a TNF related condition,
wherein the TNF related condition is active Ankylosing Spondylitis, the method
comprising: administering a composition comprising a safe and effective amount of an
isolated mammalian anti-TNF antibody having a heavy chain (HC) comprising SEQ ID
NO:36 and a light chain (LC) comprising SEQ ID NO:37, wherein said composition is

administered via IV infusion at a dose of 2 mg/kg over 30 + 10 minutes at Weeks 0 and
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4, then every 8 weeks (q8w) thereafter, and wherein a patient treated with the
composition achieves an ASDAS inactive disease (<1.3) at 4 weeks of treatment or at 2

weeks of treatment.

{231 The present invention provides a method for treating a TNF related condition,
wherein the TNF related condition is active Ankylosing Spondylitis, the method
comprising: administering a composition comprising a safe and effective amount of an
isolated mammalian anti-TNF antibody having a heavy chain (HC) comprising SEQ ID
NO:36 and a light chain (LC) comprising SEQ ID NO:37, wherein said composition is
administered with or without methotrexate (MTX), sulfasalazine (SSZ) or
hydroxychloroquine (HCQ), and wherein said composition is administered via IV
infusion at a dose of 2 mg/kg over 30 £ 10 minutes at Weeks 0 and 4, then every 8
weeks (q8w) thereafter, and wherein a patient treated with the composition achieves an

ASDAS inactive disease (<1.3) at 4 weeks of treatment or at 2 weeks of treatment.

24}  The present invention provides a method for treating a TNF related condition,
wherein the TNF related condition is active Ankylosing Spondylitis, the method
comprising: administering a composition comprising a safe and effective amount of an
isolated mammalian anti-TNF antibody having a heavy chain (HC) comprising SEQ ID
NO:36 and a light chain (LC) comprising SEQ ID NO:37, wherein said composition is
administered via IV infusion, and wherein a patient treated with the composition
achieves an ASDAS inactive disease (<1.3) at 4 weeks of treatment or at 2 weeks of
treatment, the method further comprising administering, prior, concurrently or after
said (a) administering, at least one composition comprising an effective amount of at
least one compound or protein selected from at least one of a detectable label or
reporter, a TNF antagonist, an antitheumatic, a muscle relaxant, a narcotic, a non-
steroid anti-inflammatory drug (NSAID), an analgesic, an anesthetic, a sedative, a local
anesthetic, a neuromuscular blocker, an antimicrobial, an antipsoriatic, a corticosteriod,
an anabolic steroid, an erythropoietin, an immunization, an immunoglobulin, an
immunosuppressive, a growth hormone, a hormone replacement drug, a

radiopharmaceutical, an antidepressant, an antipsychotic, a stimulant, an asthma
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medication, a beta agonist, an inhaled steroid, an epinephrine or analog, a cytokine, or a

cytokine antagonist.

{251 The present invention provides at least one isolated mammalian anti-TNF
antibody having a heavy chain (HC) comprising SEQ ID NO:36 and a light chain (LC)
comprising SEQ ID NO:37 for use in the safe and effective treatment of active
Ankylosing Spondylitis, wherein said anti-TNF antibody is administered via
intravenous (IV) infusion, and wherein at week 16 of treatment patients treated with the
anti-TNF antibody achieve a mean change from baseline in one or more criteria
selected from the group consisting of: Bath Ankylosing Spondylitis Functional Index
(BASFI) =-2.4 + 2.1 standard deviation (SD), Bath Ankylosing Spondylitis Metrology
Index (BASMI) =-0.4 + 0.6 SD, 36-item Short-Form Health Survey Physical
Component Summary (SF-36 PCS) = 8.5+ 7.5 SD, 36-item Short-Form Health Survey
Mental Component Summary (SF-36 MCS) =6.5 + 9.1 SD, and Ankylosing
Spondylitis Qualify of Life (ASQoL)=-5.4 + 5.0 SD.

{261  The present invention provides at least one isolated mammalian anti-TNF
antibody having a heavy chain (HC) comprising SEQ ID NO:36 and a light chain (LC)
comprising SEQ ID NO:37 for use in the safe and effective treatment of active
Ankylosing Spondylitis, wherein said anti-TNF antibody is administered via
intravenous (IV) infusion at a dose of 2 mg/kg over 30 + 10 minutes at Weeks 0 and 4,
and then every 8 weeks (q8w) thereafter, and wherein at week 16 of treatment patients
treated with the anti-TNF antibody achieve a mean change from baseline in one or
more criteria selected from the group consisting of: BASFI =-2.4+ 2.1 SD, BASMI = -
0.4+ 0.6 SD, SF-36 PCS = 8.5+ 7.5 SD, SF-36 MCS = 6.5 + 9.1 SD, and ASQoL = -
54+508D.

{271 The present invention provides at least one isolated mammalian anti-TNF
antibody having a heavy chain (HC) comprising SEQ ID NO:36 and a light chain (LC)
comprising SEQ ID NO:37 for use in the safe and effective treatment of active
Ankylosing Spondylitis, wherein said anti-TNF antibody is administered with or
without methotrexate (MTX), sulfasalazine (SSZ) or hydroxychloroquine (HCQ) and
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the anti-TNF antibody is administered via intravenous (I'V) infusion at a dose of 2
mg/kg, and wherein at week 16 of treatment patients treated with the anti-TNF antibody
achieve a mean change from baseline in one or more criteria selected from the group
consisting of: BASFI=-2.4+2.1SD, BASMI=-0.4+ 0.6 SD, SF-36 PCS=85+7.5
SD, SF-36 MCS = 6.5+ 9.1 SD, and ASQoL =-5.4=+5.0 SD.

{28} The present invention provides a composition comprising at least one isolated
mammalian anti-TNF antibody having a heavy chain (HC) comprising SEQ ID NO:36
and a light chain (LC) comprising SEQ ID NO:37, and at least one pharmaceutically
acceptable carrier or diluent for use in the safe and effective treatment of active
Ankylosing Spondylitis, wherein said composition is administered via IV infusion, and
wherein at week 16 of treatment patients treated with the anti-TNF antibody achieve a
mean change from baseline in one or more criteria selected from the group consisting
off BASFI=-2.4+2.1 SD, BASMI=-04+0.6 SD, SF-36 PCS =8.5+7.5 SD, SF-36
MCS =6.5+£9.1 SD, and ASQoL =-54+ 5.0 SD.

{2901  The present invention provides a composition comprising at least one isolated
mammalian anti-TNF antibody having a heavy chain (HC) comprising SEQ ID NO:36
and a light chain (LC) comprising SEQ ID NO:37, and at least one pharmaceutically
acceptable carrier or diluent for use in the safe and effective treatment of active
Ankylosing Spondylitis, wherein said composition is administered via IV infusion at a
dose of 2 mg/kg over 30 + 10 minutes at Weeks 0 and 4, then every 8 weeks (q8w)
thereafter, and wherein at week 16 of treatment patients treated with the anti-TNF
antibody achieve a mean change from baseline in one or more criteria selected from the
group consisting of: BASFI=-2.4+2.1 SD, BASMI=-0.4+0.6 SD, SF-36 PCS =8.5
+ 758D, SF-36 MCS =6.5+£9.1 SD, and ASQoL =-5.4+ 5.0 SD.

{331 The present invention provides a composition comprising at least one isolated
mammalian anti-TNF antibody having a heavy chain (HC) comprising SEQ ID NO:36
and a light chain (LC) comprising SEQ ID NO:37, and at least one pharmaceutically
acceptable carrier or diluent for use in the safe and effective treatment of active

Ankylosing Spondylitis, wherein said composition is administered with or without
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methotrexate (MTX), sulfasalazine (SSZ) or hydroxychloroquine (HCQ) and the
composition is administered via I'V infusion, and wherein at week 16 of treatment
patients treated with the anti-TNF antibody achieve a mean change from baseline in
one or more criteria selected from the group consisting of: BASFI =-2.4+ 2.1 SD,
BASMI =-0.4+0.6 SD, SF-36 PCS=8.5+7.5SD, SF-36 MCS =6.5+9.1 SD, and
ASQoL =-5.4+5.0 SD.

{311 The present invention provides a method for treating a TNF related condition,
wherein the TNF related condition is active Ankylosing Spondylitis, the method
comprising: administering a composition comprising a safe and effective amount of an
isolated mammalian anti-TNF antibody having a heavy chain (HC) comprising SEQ ID
NO:36 and a light chain (LC) comprising SEQ ID NO:37, wherein said composition is
administered via IV infusion, and wherein at week 16 of treatment patients treated with
the anti-TNF antibody achieve a mean change from baseline in one or more criteria
selected from the group consisting of: BASFI =-2.4+ 2.1 SD, BASMI=-0.4+ 0.6 SD,
SF-36 PCS=8.5+7.58SD, SF-36 MCS =6.5+9.1 SD, and ASQoL =-5.4+ 5.0 SD.

{321 The present invention provides a method for treating a TNF related condition,
wherein the TNF related condition is active Ankylosing Spondylitis, the method
comprising: administering a composition comprising a safe and effective amount of an
isolated mammalian anti-TNF antibody having a heavy chain (HC) comprising SEQ ID
NO:36 and a light chain (LC) comprising SEQ ID NO:37, wherein said composition is
administered via IV infusion at a dose of 2 mg/kg over 30 + 10 minutes at Weeks 0 and
4, then every 8 weeks (q8w) thereafter, and wherein at week 16 of treatment patients
treated with the anti-TNF antibody achieve a mean change from baseline in one or
more criteria selected from the group consisting of: BASFI =-2.4+ 2.1 SD, BASMI = -
0.4+0.6S8SD, SF-36 PCS=8.5+7.58SD, SF-36 MCS =6.5+9.1 SD, and ASQoL = -
54+508D.

{33] The present invention provides a method for treating a TNF related condition,
wherein the TNF related condition is active Ankylosing Spondylitis, the method

comprising: administering a composition comprising a safe and effective amount of an
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isolated mammalian anti-TNF antibody having a heavy chain (HC) comprising SEQ ID
NO:36 and a light chain (LC) comprising SEQ ID NO:37, wherein said composition is
administered with or without methotrexate (MTX), sulfasalazine (SSZ) or
hydroxychloroquine (HCQ), and wherein the composition is administered via IV
infusion, and wherein at week 16 of treatment patients treated with the anti-TNF
antibody achieve a mean change from baseline in one or more criteria selected from the
group consisting of: BASFI=-2.4+2.1 SD, BASMI=-0.4+0.6 SD, SF-36 PCS =8.5
+ 758D, SF-36 MCS =6.5+£9.1 SD, and ASQoL =-5.4+ 5.0 SD.

{34] The present invention provides a method for treating a TNF related condition,
wherein the TNF related condition is active Ankylosing Spondylitis, the method
comprising: administering a composition comprising a safe and effective amount of an
isolated mammalian anti-TNF antibody having a heavy chain (HC) comprising SEQ ID
NO:36 and a light chain (LC) comprising SEQ ID NO:37, wherein said composition is
administered via IV infusion, and wherein at week 16 of treatment patients treated with
the anti-TNF antibody achieve a mean change from baseline in one or more criteria
selected from the group consisting of: BASFI =-2.4+ 2.1 SD, BASMI=-0.4+ 0.6 SD,
SF-36 PCS=8.5+7.5SD, SF-36 MCS =6.5+9.1 SD, and ASQoL =-5.4+ 5.0 SDA,
the method further comprising administering, prior, concurrently or after said (a)
administering, at least one composition comprising an effective amount of at least one
compound or protein selected from at least one of a detectable label or reporter, a TNF
antagonist, an antitheumatic, a muscle relaxant, a narcotic, a non-steroid anti-
inflammatory drug (NSAID), an analgesic, an anesthetic, a sedative, a local anesthetic,
a neuromuscular blocker, an antimicrobial, an antipsoriatic, a corticosteriod, an
anabolic steroid, an erythropoietin, an immunization, an immunoglobulin, an
immunosuppressive, a growth hormone, a hormone replacement drug, a
radiopharmaceutical, an antidepressant, an antipsychotic, a stimulant, an asthma
medication, a beta agonist, an inhaled steroid, an epinephrine or analog, a cytokine, or a

cytokine antagonist.

{351 The present invention provides at least one isolated mammalian anti-TNF

antibody having a heavy chain (HC) comprising SEQ ID NO:36 and a light chain (LC)

10
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comprising SEQ ID NO:37 for use in the safe and effective treatment or prevention of
Ankylosing Spondylitis, wherein said anti-TNF antibody is administered to a subject

and induces a clinical response selected from the group consisting of the responses in

the table below:

Efficacy at week 16
Placebo Golimumab 2 mg/kg

Patients randomized, n 103 105
Clinical efficacy
ASAS20, n (%) 27 (26.2%) 77 (73.3%)**
ASAS40, n (%) 9 (8.7%) 50 (47.6%)**
BASDAI 50, n (%) 15 (14.6%) 43 (41.0%)**
ASAS partial remission, n (%) 4 (3.9%) 17 (16.2%)*
*p<0.01; **p < 0.001
ASAS20/40, > 20%/40% improvement in ASsessment in Ankylosing Spondylitis
(ASAS) International Working Group criteria, BASDAI, Bath Ankylosing Spondylitis
Disease Activity Index

{36} The present invention provides at least one isolated mammalian anti-TNF
antibody having a heavy chain (HC) comprising SEQ ID NO:36 and a light chain (LC)
comprising SEQ ID NO:37 for use in the safe and effective treatment of active
Ankylosing Spondylitis, wherein said anti-TNF antibody is administered via
intravenous (IV) infusion, and wherein > 65% of patients receiving the treatment

achieve ASAS20 at week 16 of treatment.

{371 The present invention provides at least one isolated mammalian anti-TNF
antibody having a heavy chain (HC) comprising SEQ ID NO:36 and a light chain (LC)
comprising SEQ ID NO:37 for use in the safe and effective treatment of active
Ankylosing Spondylitis, wherein said anti-TNF antibody is administered via
intravenous (IV) infusion, and wherein > 65% of patients receiving the treatment
achieve ASAS20 at week 16 of treatment with a treatment difference (improvement

compared to placebo) of > 45%.

{381 The present invention provides at least one isolated mammalian anti-TNF
antibody having a heavy chain (HC) comprising SEQ ID NO:36 and a light chain (LC)

comprising SEQ ID NO:37 for use in the safe and effective treatment of active

11
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Ankylosing Spondylitis, wherein said anti-TNF antibody is administered via
intravenous (IV) infusion at a dose of 2 mg/kg, administered over 30 = 10 minutes, at
Weeks 0 and 4, and then every 8 weeks (q8w) thereafter, and wherein > 65% of

patients receiving the treatment achieve ASAS20 at week 16 of treatment.

{391  The present invention provides at least one isolated mammalian anti-TNF
antibody having a heavy chain (HC) comprising SEQ ID NO:36 and a light chain (LC)
comprising SEQ ID NO:37 for use in the safe and effective treatment of active
Ankylosing Spondylitis, wherein said anti-TNF antibody is administered via
intravenous (IV) infusion with or without methotrexate (MTX), sulfasalazine (SSZ) or
hydroxychloroquine (HCQ), and wherein > 65% of patients receiving the treatment

achieve ASAS20 at week 16 of treatment.

{40] The present invention provides a method for treating a TNF related condition,
wherein the TNF related condition is active Ankylosing Spondylitis, the method

comprising:

(a) administering a composition comprising a safe and effective amount of an
isolated mammalian anti-TNF antibody having a heavy chain (HC) comprising SEQ ID
NO:36 and a light chain (LC) comprising SEQ ID NO:37, wherein said composition is
administered via IV infusion, and wherein > 65% of patients receiving the treatment

achieve an ASAS20 at week 16 of treatment.

{411  The present invention provides a method for treating a TNF related condition,
wherein the TNF related condition is active Ankylosing Spondylitis, the method
comprising:

(a) administering a composition comprising a safe and effective amount of an
isolated mammalian anti-TNF antibody having a heavy chain (HC) comprising SEQ ID
NO:36 and a light chain (LC) comprising SEQ ID NO:37, wherein said composition is
administered via IV infusion, and wherein > 65% of patients receiving the treatment
achieve an ASAS20 at week 16 of treatment with a treatment difference (improvement

compared to placebo) of > 45%.
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{42] The present invention provides a method for treating a TNF related condition,
wherein the TNF related condition is active Ankylosing Spondylitis, the method

comprising:

(a) administering a composition comprising a safe and effective amount of an
isolated mammalian anti-TNF antibody having a heavy chain (HC) comprising SEQ ID
NO:36 and a light chain (LC) comprising SEQ ID NO:37, wherein said composition is
administered via IV infusion at a dose of 2 mg/kg, administered over 30 = 10 minutes,
at Weeks 0 and 4, and then every 8 weeks (q8w) thereafter, and wherein > 65% of

patients receiving the treatment achieve an ASAS20 at week 16 of treatment.

{43] The present invention provides a method for treating a TNF related condition,
wherein the TNF related condition is active Ankylosing Spondylitis, the method

comprising:

(a) administering a composition comprising a safe and effective amount of an
isolated mammalian anti-TNF antibody having a heavy chain (HC) comprising SEQ ID
NO:36 and a light chain (LC) comprising SEQ ID NO:37, wherein said composition is
administered via IV infusion with or without methotrexate (MTX), sulfasalazine (SSZ)
or hydroxychloroquine (HCQ), and wherein > 65% of patients receiving the treatment

achieve an ASAS20 at week 16 of treatment.

DESCRIPTION OF THE FIGURES

Figure 1 shows a graphical representation showing an assay for ability of TNV mAbs
in hybridoma cell supernatants to inhibit TNFa, binding to recombinant TNF receptor.
Varying amounts of hybridoma cell supernatants containing known amounts of TNV
mAb were preincubated with a fixed concentration (5 ng/ml) of >’I-labeled TNFa. The
mixture was transferred to 96-well Optiplates that had been previously coated with p55-
sf2, a recombinant TNF receptor/IgG fusion protein. The amount of TNFa that bound
to the p55 receptor in the presence of the mAbs was determined after washing away the
unbound material and counting using a gamma counter. Although eight TNV mAb

samples were tested in these experiments, for simplicity three of the mAbs that were
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shown by DNA sequence analyses to be identical to one of the other TNV mAbs (see
Section 5.2.2) are not shown here. Each sample was tested in duplicate. The results

shown are representative of two independent experiments.

Figures 2A-B shows DNA sequences of the TNV mAb heavy chain variable regions.
The germline gene shown is the DP-46 gene. 'TNVs' indicates that the sequence shown
is the sequence of TNV 14, TNV15, TNV 148, and TNV 196. The first three nucleotides
in the TNV sequence define the translation initiation Met codon. Dots in the TNV mAb
gene sequences indicate the nucleotide is the same as in the germline sequence. The first
19 nucleotides (underlined) of the TNV sequences correspond to the oligonucleotide used
to PCR-amplify the variable region. An amino acid translation (single letter
abbreviations) starting with the mature mAb is shown only for the germline gene. The
three CDR domains in the germline amino acid translation are marked in bold and
underlined. Lines labeled TNV 148(B) indicate that the sequence shown pertains to both
TNV148 and TNV148B. Gaps in the germline DNA sequence (CDR3) are due to the
sequence not being known or not existing in the germline gene. The TNV mAb heavy

chains use the J6 joining region.

Figure 3 shows DNA sequences of the TNV mAb light chain variable regions. The
germline gene shown is a representative member of the Vg/38K family of human kappa
germline variable region genes. Dots in the TNV mAb gene sequences indicate the
nucleotide is the same as in the germline sequence. The first 16 nucleotides (underlined)
of the TNV sequences correspond to the oligonucleotide used to PCR-amplify the
variable region. An amino acid translation of the mature mAb (single letter
abbreviations) is shown only for the germline gene. The three CDR domains in the
germline amino acid translation are marked in bold and underlined. Lines labeled
TNV 148(B) indicate that the sequence shown pertains to both TNV 148 and TNV 148B.
Gaps in the germline DN A sequence (CDR3) are due to the sequence not being known
or not existing in the germline gene. The TNV mAb light chains use the J3 joining

sequence.
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Figure 4 shows deduced amino acid sequences of the TNV mAb heavy chain variable
regions. The amino acid sequences shown (single letter abbreviations) were deduced
from DNA sequence determined from both uncloned PCR products and cloned PCR
products. The amino sequences are shown partitioned into the secretory signal sequence
(signal), framework (FW), and complementarity determining region (CDR) domains.
The amino acid sequence for the DP-46 germline gene is shown on the top line for each
domain. Dots indicate that the amino acid in the TNV mAb is identical to the germline
gene. TNV148(B) indicates that the sequence shown pertains to both TNV148 and
TNV148B. 'TNVs' indicates that the sequence shown pertains to all TNV mAbs unless
a different sequence is shown. Dashes in the germline sequence (CDR3) indicate that

the sequences are not known or do not exist in the germline gene.

Figure 5 shows deduced amino acid sequences of the TNV mAb light chain variable
regions. The amino acid sequences shown (single letter abbreviations) were deduced
from DNA sequence determined from both uncloned PCR products and cloned PCR
products. The amino sequences are shown partitioned into the secretory signal
sequence (signal), framework (FW), and complementarity determining region (CDR)
domains. The amino acid sequence for the Vg/38K-type light chain germline gene is
shown on the top line for each domain. Dots indicate that the amino acid in the TNV
mADb is identical to the germline gene. TNV 148(B) indicates that the sequence shown
pertains to both TNV 148 and TNV 148B. 'All' indicates that the sequence shown
pertains to TNV 14, TNV15, TNV 148, TNV 148B, and TNV 186.

Figure 6 shows schematic illustrations of the heavy and light chain expression plasmids
used to make the rTNV 148B-expressing C466 cells. p1783 is the heavy chain plasmid
and p1776 is the light chain plasmid. The rTNV148B variable and constant region
coding domains are shown as black boxes. The immunoglobulin enhancers in the J-C
introns are shown as gray boxes. Relevant restriction sites are shown. The plasmids are
shown oriented such that transcription of the Ab genes proceeds in a clockwise direction.
Plasmid p1783 is 19.53 kb in length and plasmid p1776 is 15.06 kb in length. The
complete nucleotide sequences of both plasmids are known. The variable region coding

sequence in pl783 can be easily replaced with another heavy chain variable region

15

Ex. 2001-019



JBIS109USNP
MARKED-UP SPECIFICATION

sequence by replacing the BsiWI/BstBI restriction fragment. The variable region coding
sequence in pl1776 can be replaced with another variable region sequence by replacing

the Sall/AfIII restriction fragment.

Figure 7 shows graphical representation of growth curve analyses of five rTNV 148B-
producing cell lines. Cultures were initiated on day O by seeding cells into T75 flasks
in I5Q+MHX media to have a viable cell density of 1.0 X 10° cells/ml in a 30 ml
volume. The cell cultures used for these studies had been in continuous culture since
transfections and subclonings were performed. On subsequent days, cells in the T
flasks were thoroughly resuspended and a 0.3 ml aliquot of the culture was removed.
The growth curve studies were terminated when cell counts dropped below 1.5 X 10°
cells/ml. The number of live cells in the aliquot was determined by typan blue
exclusion and the remainder of the aliquot stored for later mAb concentration
determination. An ELISA for human IgG was performed on all sample aliquots at the

same time.

Figure 8 shows a graphical representation of the comparison of cell growth rates in the
presence of varying concentrations of MHX selection. Cell subclones C466A and
C466B were thawed into MHX-free media (IMDM, 5% FBS, 2 mM glutamine) and
cultured for two additional days. Both cell cultures were then divided into three
cultures that contained either no MHX, 0.2X MHX, or 1X MHX. One day later, fresh
T75 flasks were seeded with the cultures at a starting density of 1 X 10° cells/ml and
cells counted at 24 hour intervals for one week. Doubling times during the first 5 days

were calculated using the formula in SOP PD32.025 and are shown above the bars.

Figure 9 shows graphical representations of the stability of mAb production over time
from two rTNV 148B-producing cell lines. Cell subclones that had been in continuous
culture since performing transfections and subclonings were used to start long-term
serial cultures in 24-well culture dishes. Cells were cultured in 15Q media with and
without MHX selection. Cells were continually passaged by splitting the cultures every
4 to 6 days to maintain new viable cultures while previous cultures were allowed to go

spent. Aliquots of spent cell supernatant were collected shortly after cultures were
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spent and stored until the mAb concentrations were determined. An ELISA for human

IgG was performed on all sample aliquots at the same time.

Figure 10 shows arthritis mouse model mice Tg197 weight changes in response to anti-
TNF antibodies of the present invention as compared to controls in Example 4. At
approximately 4 weeks of age the Tgl197 study mice were assigned, based on gender
and body weight, to one of 9 treatment groups and treated with a single intraperitoneal
bolus dose of Dulbecco’s PBS (D-PBS) or an anti-TNF antibody of the present
invention (TNV 14, TNV 148 or TNV196) at either 1 mg/kg or 10 mg/kg. When the
weights were analyzed as a change from pre-dose, the animals treated with 10 mg/kg
cA2 showed consistently higher weight gain than the D-PBS-treated animals
throughout the study. This weight gain was significant at weeks 3-7. The animals
treated with 10 mg/kg TNV 148 also achieved significant weight gain at week 7 of the
study.

Figures 11A-C represent the progression of disease severity based on the arthritic index
as presented in Example 4. The 10 mg/kg cA2-treated group’s arthritic index was lower
than the D-PBS control group starting at week 3 and continuing throughout the remainder
of the study (week 7). The animals treated with 1 mg/kg TNV 14 and the animals treated
with 1 mg/kg cA2 failed to show significant reduction in Al after week 3 when compared
to the D-PBS-treated Group. There were no significant differences between the 10 mg/kg
treatment groups when each was compared to the others of similar dose (10 mg/kg cA2
compared to 10 mg/kg TNV 14, 148 and 196). When the 1 mg/kg treatment groups were
compared, the 1 mg/kg TNV 148 showed a significantly lower Al than 1 mg/kg cA2 at 3,
4 and 7 weeks. The 1 mg/kg TNV 148 was also significantly lower than the 1 mg/kg
TNV 14-treated Group at 3 and 4 weeks. Although TNV 196 showed significant reduction
in Al up to week 6 of the study (when compared to the D-PBS-treated Group), TNV 148

was the only 1 mg/kg treatment that remained significant at the conclusion of the study.

Figure 12 shows arthritis mouse model mice Tg197 weight changes in response to anti-
TNF antibodies of the present invention as compared to controls in Example 5. At

approximately 4 weeks of age the Tgl197 study mice were assigned, based on body
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weight, to one of 8 treatment groups and treated with a intraperitoneal bolus dose of
control article (D-PBS) or antibody (TNV 14, TNV 148) at 3 mg/kg (week 0). Injections
were repeated in all animals at weeks 1, 2, 3, and 4. Groups 1-6 were evaluated for test
article efficacy. Serum samples, obtained from animals in Groups 7 and 8 were
evaluated for immune response induction and pharmacokinetic clearance of TNV 14 or

TNV148 at weeks 2, 3 and 4.

Figures 13A-C are graphs representing the progression of disease severity in Example
5 based on the arthritic index. The 10 mg/kg cA2-treated group’s arthritic index was
significantly lower than the D-PBS control group starting at week 2 and continuing
throughout the remainder of the study (week 5). The animals treated with 1 mg/kg or 3
mg/kg of cA2 and the animals treated with 3 mg/kg TNV 14 failed to achieve any
significant reduction in Al at any time throughout the study when compared to the d-
PBS control group. The animals treated with 3 mg/kg TNV 148 showed a significant
reduction when compared to the d-PBS-treated group starting at week 3 and continuing
through week 5. The 10 mg/kg cA2-treated animals showed a significant reduction in
Al when compared to both the lower doses (1 mg/kg and 3 mg/kg) of cA2 at weeks 4
and 5 of the study and was also significantly lower than the TNV 14-treated animals at
weeks 3-5. Although there appeared to be no significant differences between any of the
3mg/kg treatment groups, the Al for the animals treated with 3 mg/kg TNV 14 were
significantly higher at some time points than the 10 mg/kg whereas the animals treated
with TNV 148 were not significantly different from the animals treated with 10 mg/kg
of cA2.

Figure 14 shows arthritis mouse model mice Tg197 weight changes in response to anti-
TNF antibodies of the present invention as compared to controls in Example 6. At
approximately 4 weeks of age the Tgl197 study mice were assigned, based on gender
and body weight, to one of 6 treatment groups and treated with a single intraperitoneal
bolus dose of antibody (cA2, or TNV 148) at either 3 mg/kg or 5 mg/kg. This study
utilized the D-PBS and 10 mg/kg cA2 control Groups.

18

Ex. 2001-022



JBIS109USNP
MARKED-UP SPECIFICATION

Figure 15 represents the progression of disease severity based on the arthritic index as
presented in Example 6. All treatment groups showed some protection at the earlier
time points, with the 5 mg/kg cA2 and the 5 mg/kg TNV 148 showing significant
reductions in Al at weeks 1-3 and all treatment groups showing a significant reduction
at week 2. Later in the study the animals treated with 5 mg/kg cA2 showed some
protection, with significant reductions at weeks 4, 6 and 7. The low dose (3 mg/kg) of
both the cA2 and the TNV 148 showed significant reductions at 6 and all treatment
groups showed significant reductions at week 7. None of the treatment groups were
able to maintain a significant reduction at the conclusion of the study (week 8). There
were no significant differences between any of the treatment groups (excluding the

saline control group) at any time point.

Figure 16 shows arthritis mouse model mice Tg197 weight changes in response to anti-
TNF antibodies of the present invention as compared to controls in Example 7. To
compare the efficacy of a single intraperitoneal dose of TNV 148 (derived from
hybridoma cells) and rTNV148B (derived from transfected cells). At approximately 4
weeks of age the Tg197 study mice were assigned, based on gender and body weight,
to one of 9 treatment groups and treated with a single intraperitoneal bolus dose of

Dulbecco’s PBS (D-PBS) or antibody (TNV 148, rTNV148B) at 1 mg/kg.

Figure 17 represents the progression of disease severity based on the arthritic index as
presented in Example 7. The 10 mg/kg cA2-treated group’s arthritic index was lower
than the D-PBS control group starting at week 4 and continuing throughout the
remainder of the study (week 8). Both of the TNV 148-treated Groups and the 1 mg/kg
cA2-treated Group showed a significant reduction in Al at week 4. Although a previous
study (P-099-017) showed that TNV 148 was slightly more effective at reducing the
Arthritic Index following a single 1 mg/kg intraperitoneal bolus, this study showed that
the Al from both versions of the TNV antibody-treated groups was slightly higher.
Although (with the exception of week 6) the 1 mg/kg cA2-treated Group was not
significantly increased when compared to the 10 mg/kg cA2 group and the TNV 148-

treated Groups were significantly higher at weeks 7 and 8, there were no significant
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differences in Al between the 1 mg/kg cA2, 1 mg/kg TNV 148 and 1 mg/kg TNV 148B
at any point in the study.

Figure 18 shows diagram of the study design for trial of Simponi (golimumab),

administered intravenously, in subjects with active Ankylosing Spondylitis (AS).

DESCRIPTION OF THE INVENTION

{44] The present invention provides isolated, recombinant and/or synthetic anti-TNF
human, primate, rodent, mammalian, chimeric, humanized or CDR-grafted, antibodies
comprising all of the heavy chain variable CDR regions of SEQ ID NOS:1, 2 and 3
and/or all of the light chain variable CDR regions of SEQ ID NOS:4, 5 and 6 and TNF
anti-idiotype antibodies thereto, as well as compositions and encoding nucleic acid
molecules comprising at least one polynucleotide encoding at least one anti-TNF
antibody or anti-idiotype antibody. The present invention further includes, but is not
limited to, methods of making and using such nucleic acids and antibodies and anti-
idiotype antibodies, including diagnostic and therapeutic compositions, methods and
devices.

{451  As used herein, an "anti-tumor necrosis factor alpha antibody,” “anti-TNF

% ¢

antibody,” “anti-TNF antibody portion,” or “anti-TNF antibody fragment™ and/or “anti-
TNF antibody variant” and the like include any protein or peptide containing molecule
that comprises at least a portion of an immunoglobulin molecule, such as but not
limited to at least one complementarity determining region (CDR) of a heavy or light
chain or a ligand binding portion thereof, a heavy chain or light chain variable region, a
heavy chain or light chain constant region, a framework region, or any portion thereof,
or at least one portion of an TNF receptor or binding protein, which can be incorporated
into an antibody of the present invention. Such antibody optionally further affects a
specific ligand, such as but not limited to where such antibody modulates, decreases,
increases, antagonizes, angonizes, mitigates, alleviates, blocks, inhibits, abrogates

and/or interferes with at least one TNF activity or binding, or with TNF receptor

activity or binding, in vitro, in situ and/or in vivo. As a non-limiting example, a
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suitable anti-TNF antibody, specified portion or variant of the present invention can
bind at least one TNF, or specified portions, variants or domains thereof . A suitable
anti-TNF antibody, specified portion, or variant can also optionally affect at least one
of TNF activity or function, such as but not limited to, RNA, DNA or protein synthesis,
TNF release, TNF receptor signaling, membrane TNF cleavage, TNF activity, TNF
production and/or synthesis. The term “antibody “is further intended to encompass
antibodies, digestion fragments, specified portions and variants thereof, including
antibody mimetics or comprising portions of antibodies that mimic the structure and/or
function of an antibody or specified fragment or portion thereof, including single chain
antibodies and fragments thereof. Functional fragments include antigen-binding
fragments that bind to a mammalian TNF. For example, antibody fragments capable of
binding to TNF or portions thereof, including, but not limited to Fab (e.g., by papain
digestion), Fab' (e.g., by pepsin digestion and partial reduction) and F(ab’): (e.g., by
pepsin digestion), facb (e.g., by plasmin digestion), pFc’ (e.g., by pepsin or plasmin
digestion), Fd (e.g., by pepsin digestion, partial reduction and reaggregation), Fv or
scFv (e.g., by molecular biology techniques) fragments, are encompassed by the

invention (see, e.g., Colligan, Immunology, supra).

{461 Such fragments can be produced by enzymatic cleavage, synthetic or
recombinant techniques, as known in the art and/or as described herein. antibodies can
also be produced in a variety of truncated forms using antibody genes in which one or
more stop codons have been introduced upstream of the natural stop site. For example,
a combination gene encoding a F(ab'): heavy chain portion can be designed to include
DNA sequences encoding the CH: domain and/or hinge region of the heavy chain. The
various portions of antibodies can be joined together chemically by conventional
techniques, or can be prepared as a contiguous protein using genetic engineering

techniques.

{47]  Asused herein, the term “human antibody” refers to an antibody in which
substantially every part of the protein (e.g., CDR, framework, CL, Ca domains (e.g.,
Cul, Cu2, Cu3), hinge, (VL, Vn)) is substantially non-immunogenic in humans, with

only minor sequence changes or variations. Similarly, antibodies designated primate
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(monkey, baboon, chimpanzee, etc.), rodent (mouse, rat, rabbit, guinea pig, hamster,
and the like) and other mammals designate such species, sub-genus, genus, sub-family,
family specific antibodies. Further, chimeric antibodies include any combination of the
above. Such changes or variations optionally and preferably retain or reduce the
immunogenicity in humans or other species relative to non-modified antibodies. Thus,
a human antibody is distinct from a chimeric or humanized antibody. It is pointed out
that a human antibody can be produced by a non-human animal or prokaryotic or
eukaryotic cell that is capable of expressing functionally rearranged human
immunoglobulin (e.g., heavy chain and/or light chain) genes. Further, when a human
antibody is a single chain antibody, it can comprise a linker peptide that is not found in
native human antibodies. For example, an Fv can comprise a linker peptide, such as
two to about eight glycine or other amino acid residues, which connects the variable
region of the heavy chain and the variable region of the light chain. Such linker

peptides are considered to be of human origin.

{48] Bispecific, heterospecific, heteroconjugate or similar antibodies can also be
used that are monoclonal, preferably human or humanized, antibodies that have binding
specificities for at least two different antigens. In the present case, one of the binding
specificities is for at least one TNF protein, the other one is for any other antigen.
Methods for making bispecific antibodies are known in the art. Traditionally, the
recombinant production of bispecific antibodies is based on the co-expression of two
immunoglobulin heavy chain-light chain pairs, where the two heavy chains have
different specificities (Milstein and Cuello, Nature 305:537 (1983)). Because of the
random assortment of immunoglobulin heavy and light chains, these hybridomas
(quadromas) produce a potential mixture of 10 different antibody molecules, of which
only one has the correct bispecific structure. The purification of the correct molecule,
which is usually done by affinity chromatography steps, is rather cumbersome, and the
product vields are low. Similar procedures are disclosed, e.g., in WO 93/08829, US
Patent Nos, 6210668, 6193967, 6132992, 6106833, 6060285, 6037453, 6010902,
5989530, 5959084, 5959083, 5932448, 5833985, 5821333, 5807706, 5643759,
5601819, 5582996, 5496549, 4676980, WO 91/00360, WO 92/00373, EP 03089,
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Traunecker et al., EMBO J. 10:3655 (1991), Suresh et al., Methods in Enzymology
121:210 (1986), each entirely incorporated herein by reference.

{491  Anti-TNF antibodies (also termed TNF antibodies) useful in the methods and
compositions of the present invention can optionally be characterized by high affinity
binding to TNF and optionally and preferably having low toxicity. In particular, an
antibody, specified fragment or variant of the invention, where the individual
components, such as the variable region, constant region and framework, individually
and/or collectively, optionally and preferably possess low immunogenicity, is useful in
the present invention. The antibodies that can be used in the invention are optionally
characterized by their ability to treat patients for extended periods with measurable
alleviation of symptoms and low and/or acceptable toxicity. Low or acceptable
immunogenicity and/or high affinity, as well as other suitable properties, can contribute
to the therapeutic results achieved. "Low immunogenicity" is defined herein as raising
significant HAHA, HACA or HAMA responses in less than about 75%, or preferably
less than about 50% of the patients treated and/or raising low titres in the patient treated
(less than about 300, preferably less than about 100 measured with a double antigen
enzy me immunoassay ) (Elliott er al., Lancet 344:1125-1127 (1994), entirely

incorporated herein by reference).

{501 Utility: The isolated nucleic acids of the present invention can be used for
production of at least one anti-TNF antibody or specified variant thereof, which can be
used to measure or effect in an cell, tissue, organ or animal (including mammals and
humans), to diagnose, monitor, modulate, treat, alleviate, help prevent the incidence of,
or reduce the symptoms of, at least one TNF condition, selected from, but not limited
to, at least one of an immune disorder or disease, a cardiovascular disorder or disease,

an infectious, malignant, and/or neurologic disorder or disease.

{311 Such a method can comprise administering an effective amount of a
composition or a pharmaceutical composition comprising at least one anti-TNF
antibody to a cell, tissue, organ, animal or patient in need of such modulation,

treatment, alleviation, prevention, or reduction in symptoms, effects or mechanisms.
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The effective amount can comprise an amount of about 0.001 to 500 mg/kg per single
(e.g., bolus), multiple or continuous administration, or to achieve a serum concentration
0f 0.01-5000 pg/ml serum concentration per single, multiple, or continuous
administration, or any effective range or value therein, as done and determined using
known methods, as described herein or known in the relevant arts. Citations. All
publications or patents cited herein are entirely incorporated herein by reference as they
show the state of the art at the time of the present invention and/or to provide
description and enablement of the present invention. Publications refer to any scientific
or patent publications, or any other information available in any media format,
including all recorded, electronic or printed formats. The following references are
entirely incorporated herein by reference: Ausubel, et al., ed., Current Protocols in
Molecular Biology, John Wiley & Sons, Inc., NY, NY (1987-2001); Sambrook, et al.,
Molecular Cloning: A Laboratory Manual, 2™ Edition, Cold Spring Harbor, NY
(1989); Harlow and Lane, antibodies, a Laboratory Manual, Cold Spring Harbor, NY
(1989); Colligan, et al., eds., Current Protocols in Immunology, John Wiley & Sons,
Inc., NY (1994-2001); Colligan et al., Current Protocols in Protein Science, John Wiley
& Sons, NY, NY, (1997-2001).

{52] Antibodies of the Present Invention: At least one anti-TNF antibody of the
present invention comprising all of the heavy chain variable CDR regions of SEQ ID
NOS:1, 2 and 3 and/or all of the light chain variable CDR regions of SEQ ID NOS:4, 5
and 6 can be optionally produced by a cell line, a mixed cell line, an immortalized cell
or clonal population of immortalized cells, as well known in the art. See, e.g., Ausubel,
et al., ed., Current Protocols in Molecular Biology, John Wiley & Sons, Inc., NY, NY
(1987-2001); Sambrook, et al., Molecular Cloning: A Laboratory Manual, 2™ Edition,
Cold Spring Harbor, NY (1989); Harlow and Lane, antibodies, a Laboratory Manual,
Cold Spring Harbor, NY (1989); Colligan, et al., eds., Current Protocols in
Immunology, John Wiley & Sons, Inc., NY (1994-2001); Colligan et al., Current
Protocols in Protein Science, John Wiley & Sons, NY, NY, (1997-2001), each entirely

incorporated herein by reference.
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{33] Human antibodies that are specific for human TNF proteins or fragments
thereof can be raised against an appropriate immunogenic antigen, such as isolated
and/or TNF protein or a portion thereof (including synthetic molecules, such as
synthetic peptides). Other specific or general mammalian antibodies can be similarly
raised. Preparation of immunogenic antigens, and monoclonal antibody production can

be performed using any suitable technique.

{541 In one approach, a hybridoma is produced by fusing a suitable immortal cell
line (e.g., a myeloma cell line such as, but not limited to, Sp2/0, Sp2/0-AG14, NSO,
NSI, NS2, AE-1, L.5, >243, P3X63Ag8.653, Sp2 SA3, Sp2 MAI, Sp2 SS1, Sp2 SAS,
U937, MLA 144, ACT IV, MOLT4, DA-1, JURKAT, WEHL K-562, COS, RAJI, NIH
3T3, HL-60, MLA 144, NAMAIWA, NEURO 2A, or the like, or heteromylomas,
fusion products thereof, or any cell or fusion cell derived therefrom, or any other
suitable cell line as known in the art. See, e.g., www._atcc.org, www.__lifetech.com.,
and the like, with antibody producing cells, such as, but not limited to, isolated or
cloned spleen, peripheral blood, lymph, tonsil, or other immune or B cell containing
cells, or any other cells expressing heavy or light chain constant or variable or
framework or CDR sequences, either as endogenous or heterologous nucleic acid, as
recombinant or endogenous, viral, bacterial, algal, prokaryotic, amphibian, insect,
reptilian, fish, mammalian, rodent, equine, ovine, goat, sheep, primate, eukaryotic,
genomic DNA, cDNA, rDNA, mitochondrial DNA or RNA, chloroplast DNA or RNA,
hnRNA, mRNA, tRNA, single, double or triple stranded, hybridized, and the like or
any combination thereof. See, e.g., Ausubel, supra, and Colligan, Immunology, supra,

chapter 2, entirely incorporated herein by reference.

{3531 Antibody producing cells can also be obtained from the peripheral blood or,
preferably the spleen or lymph nodes, of humans or other suitable animals that have
been immunized with the antigen of interest. Any other suitable host cell can also be
used for expressing heterologous or endogenous nucleic acid encoding an antibody,
specified fragment or variant thereof, of the present invention. The fused cells
(hybridomas) or recombinant cells can be isolated using selective culture conditions or

other suitable known methods, and cloned by limiting dilution or cell sorting, or other
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known methods. Cells which produce antibodies with the desired specificity can be

selected by a suitable assay (e.g., ELISA).

{561 Other suitable methods of producing or isolating antibodies of the requisite
specificity can be used, including, but not limited to, methods that select recombinant
antibody from a peptide or protein library (e.g., but not limited to, a bacteriophage,
ribosome, oligonucleotide, RNA, cDNA, or the like, display library; e.g., as available
from Cambridge antibody Technologies, Cambridgeshire, UK; MorphoSys,
Martinsreid/Planegg, DE; Biovation, Aberdeen, Scotland, UK; Biolnvent, Lund,
Sweden; Dyax Corp., Enzon, Affymax/Biosite; Xoma, Berkeley, CA; Ixsys. See, e.g.,
EP 368,684, PCT/GB91/01134; PCT/GB92/01755; PCT/GB92/002240;
PCT/GB92/00883; PCT/GB93/00605; US 08/350260(5/12/94); PCT/GB94/01422;
PCT/GB94/02662; PCT/GB97/01835; (CAT/MRC); W090/14443; W090/14424;
WO090/14430;, PCT/US94/1234; W092/18619; WO96/07754; (Scripps); EP 614 989
(MorphoSys); W095/16027 (Biolnvent); WO88/06630; W090/3809 (Dyax); US
4,704,692 (Enzon), PCT/US91/02989 (Affymax); W0O89/06283; EP 371 998; EP 550
400; (Xoma); EP 229 046; PCT/US91/07149 (Ixsys); or stochastically generated
peptides or proteins - US 5723323, 5763192, 5814476, 5817483, 5824514, 5976862,
WO 86/05803, EP 590 689 (Ixsys, now Applied Molecular Evolution (AME), each
entirely incorporated herein by reference) or that rely upon immunization of transgenic
animals (e.g., SCID mice, Nguyen et al., Microbiol. Immunol. 41:901-907 (1997);
Sandhu et al., Crit. Rev. Biotechnol. 16:95-118 (1996); Eren et al., Immunol. 93:154-
161 (1998), each entirely incorporated by reference as well as related patents and
applications) that are capable of producing a repertoire of human antibodies, as known
in the art and/or as described herein. Such techniques, include, but are not limited to,
ribosome display (Hanes et al., Proc. Natl. Acad. Sci. USA, 94:4937-4942 (May 1997);
Hanes et al., Proc. Natl. Acad. Sci. USA, 95:14130-14135 (Nov. 1998)); single cell
antibody producing technologies (e.g., selected lymphocyte antibody method
(“SLAM™) (US pat. No. 5,627,052, Wen et al., J. Immunol. 17:887-892 (1987);
Babcook et al., Proc. Natl. Acad. Sci. USA 93:7843-7848 (1996)); gel microdroplet and
flow cytometry (Powell et al., Biotechnol. 8:333-337 (1990); One Cell Systems,
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Cambridge, MA; Gray et al., J. Imm. Meth. 182:155-163 (1995); Kenny et al.,
Bio/Technol. 13:787-790 (1995)); B-cell selection (Steenbakkers et al., Molec. Biol.
Reports 19:125-134 (1994); Jonak et al., Progress Biotech, Vol. 5, In Vitro
Immunization in Hybridoma Technology, Borrebaeck, ed., Elsevier Science Publishers

B.V., Amsterdam, Netherlands (1988)).

{37} Methods for engineering or humanizing non-human or human antibodies can
also be used and are well known in the art. Generally, a humanized or engineered
antibody has one or more amino acid residues from a source which is non-human, e.g.,
but not limited to mouse, rat, rabbit, non-human primate or other mammal. These
human amino acid residues are often referred to as "import" residues, which are
typically taken from an "import" variable, constant or other domain of a known human
sequence. Known human Ig sequences are disclosed, e.g., www. ncbi.nlm.nih.gov/
entrez/query .fcgi; www._atcc.org/phage/hdb. html; www._sciquest.com/; www.
abcam.com/; www._antibodyresource.com/onlinecomp.html; www.
public.iastate.edu/~pedro/research_tools. html; www. mgen.uni-
heidelberg.de/SD/IT/IT . html; www._whfreeman.com/immunology/CHO05/kuby05.htm;
www._library .thinkquest.org/12429/Immune/Antibody html; www. hhmi.org/grants/
lectures/1996/vlab/; www._path.cam.ac.uk/~mrc7/mikeimages.html; www.
antibodyresource.com/; mcb.harvard.edu/BioLinks/Immunology . html.; www.
immunologylink.com/; pathbox.wustl.edu/~hcenter/index. html; www._biotech.
ufl.edu/~hcl/; www._pebio.com/pa/340913/340913 html; www._nal.usda.
gov/awic/pubs/antibody/; www. m.ehime-u.ac.jp/~yasuhito/Elisa.html; www.
biodesign.com/table.asp; www. icnet.uk/axp/facs/davies/links. html; www.
biotech.ufl.edu/~fccl/protocol.html; www. isac-net.org/sites_geo.html; aximt1.imt. uni-
marburg.de/~rek/AEPStart. html; baserv.uci.kun.nl/~jraats/links1.html; www._recab.uni-
hd.de/immuno.bme. nwu.edu/; www. mrc-cpe.cam.ac.uk/imt-doc/public/INTRO . html;
www._ibt.unam mx/vir/V_mice. html; imgt.cnusc.fr:8104/; www.
biochem.ucl.ac.uk/~martin/abs/index.html; antibody.bath.ac.uk/;
abgen.cvm.tamu.edu/lab/www._abgen html; www._unizh.ch/~honegger

/AHOseminar/Slide01.html; www._cryst.bbk.ac.uk/~ubcg07s/; www.
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nimr.mrc¢.ac.uk/CC/ccaewg/ccaewg. htm; www._path.cam .ac.uk/ ~mrc7/
humanisation/TAHHP html; www._ibt.unam.mx/ vir/structure/stat_aim.html; www.
biosci.missouri.edu/ smithgp/index.html; www._cryst.bioc.cam.ac.uk/~fmolina/Web-
pages/Pept/spottech. html; www. jerini.de/fr _products. htm; www._patents.ibm.com/
ibm.html.Kabat et al., Sequences of Proteins of Immunological Interest, U.S. Dept.
Health (1983), each entirely incorporated herein by reference.

{581 Such imported sequences can be used to reduce immunogenicity or reduce,
enhance or modify binding, affinity, on-rate, off-rate, avidity, specificity, half-life, or
any other suitable characteristic, as known in the art. Generally part or all of the non-
human or human CDR sequences are maintained while the non-human sequences of the
variable and constant regions are replaced with human or other amino acids. antibodies
can also optionally be humanized with retention of high affinity for the antigen and
other favorable biological properties. To achieve this goal, humanized antibodies can
be optionally prepared by a process of analysis of the parental sequences and various
conceptual humanized products using three-dimensional models of the parental and
humanized sequences. Three-dimensional immunoglobulin models are commonly
available and are familiar to those skilled in the art. Computer programs are available
which illustrate and display probable three-dimensional conformational structures of
selected candidate immunoglobulin sequences. Inspection of these displays permits
analysis of the likely role of the residues in the functioning of the candidate
immunoglobulin sequence, 1.e., the analysis of residues that influence the ability of the
candidate immunoglobulin to bind its antigen. In this way, FR residues can be selected
and combined from the consensus and import sequences so that the desired antibody
characteristic, such as increased affinity for the target antigen(s), is achieved. In
general, the CDR residues are directly and most substantially involved in influencing
antigen binding. Humanization or engineering of antibodies of the present invention
can be performed using any known method, such as but not limited to those described
in, Winter (Jones et al., Nature 321:522 (1986); Riechmann et al., Nature 332:323
(1988); Verhoeyen et al., Science 239:1534 (1988)), Sims et al., J. Immunol. 151: 2296
(1993); Chothia and Lesk, J. Mol. Biol. 196:901 (1987), Carter et al., Proc. Natl. Acad.
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Sci. U.S.A. 89:4285 (1992); Presta et al., J. Immunol. 151:2623 (1993), US patent Nos:
5723323, 5976862, 5824514, 5817483, 5814476, 5763192, 5723323, 5.766886,
5714352, 6204023, 6180370, 5693762, 5530101, 5585089, 5225539, 4816567, PCT/:
US98/16280, US96/18978, US91/09630, US91/05939, US94/01234, GB89/01334,
GB91/01134, GB92/01755; W090/14443, W090/14424, W090/14430, EP 229246,

each entirely incorporated herein by reference, included references cited therein.

{591 The anti-TNF antibody can also be optionally generated by immunization of a
transgenic animal (e.g., mouse, rat, hamster, non-human primate, and the like) capable
of producing a repertoire of human antibodies, as described herein and/or as known in
the art. Cells that produce a human anti-TNF antibody can be isolated from such
animals and immortalized using suitable methods, such as the methods described

herein.

{60] Transgenic mice that can produce a repertoire of human antibodies that bind to
human antigens can be produced by known methods (e.g., but not limited to, U.S. Pat.
Nos: 5,770,428, 5,569,825, 5,545,806, 5,625,126, 5,625,825, 5,633,425, 5,661,016 and
5,789,650 issued to Lonberg ef al.; Jakobovits ef al. WO 98/50433, Jakobovits et al.
WO 98/24893, Lonberg ef al. WO 98/24884, Lonberg ef al. WO 97/13852, Lonberg et
al. WO 94/25585, Kucherlapate ef al. WO 96/34096, Kucherlapate ef al. EP 0463 151
B1, Kucherlapate et al. EP 0710 719 A1, Surani ef al. US. Pat. No. 5,545,807,
Bruggemann ef al. WO 90/04036, Bruggemann ef al. EP 0438 474 B1, Lonberg et al.
EP 0814 259 A2, Lonberg ef al. GB 2 272 440 A, Lonberg ef al. Nature 368:856-859
(1994), Taylor et al., Int. Immunol. 6(4)579-591 (1994), Green et al, Nature Genetics
7:13-21 (1994), Mendez et al., Nature Genetics 15:146-156 (1997), Taylor et al.,
Nucleic Acids Research 20(23):6287-6295 (1992), Tuaillon et al., Proc Natl Acad Sci
USA 90(8)3720-3724 (1993), Lonberg et al., Int Rev Immunol 13(1):65-93 (1995) and
Fishwald et al., Nat Biotechnol 14(7):845-851 (1996), which are each entirely
incorporated herein by reference). Generally, these mice comprise at least one
transgene comprising DNA from at least one human immunoglobulin locus that is

functionally rearranged, or which can undergo functional rearrangement. The
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endogenous immunoglobulin loci in such mice can be disrupted or deleted to eliminate

the capacity of the animal to produce antibodies encoded by endogenous genes.

{611 Screening antibodies for specific binding to similar proteins or fragments can be
conveniently achieved using peptide display libraries. This method involves the screening
of large collections of peptides for individual members having the desired function or
structure. antibody screening of peptide display libraries is well known in the art. The
displayed peptide sequences can be from 3 to 5000 or more amino acids in length,
frequently from 5-100 amino acids long, and often from about 8 to 25 amino acids long.
In addition to direct chemical synthetic methods for generating peptide libraries, several
recombinant DNA methods have been described. One type involves the display of a
peptide sequence on the surface of a bacteriophage or cell. Each bacteriophage or cell
contains the nucleotide sequence encoding the particular displayed peptide sequence.
Such methods are described in PCT Patent Publication Nos. 91/17271, 91/18980,
91/19818, and 93/08278. Other systems for generating libraries of peptides have aspects
of both in vitro chemical synthesis and recombinant methods. See, PCT Patent
Publication Nos. 92/05258, 92/14843, and 96/19256. See also, U.S. Patent Nos.
5,658.754; and 5,643,768. Peptide display libraries, vector, and screening kits are
commercially available from such suppliers as Invitrogen (Carlsbad, CA), and Cambridge
antibody Technologies (Cambridgeshire, UK). See, e.g., U.S. Pat. Nos. 4704692,
4939666, 4946778, 5260203, 5455030, 5518889, 5534621, 5656730, 5763733, 5767260,
5856456, assigned to Enzon; 5223409, 5403484, 5571698, 5837500, assigned to Dyax,
5427908, 5580717, assigned to Affymax; 5885793, assigned to Cambridge antibody
Technologies; 5750373, assigned to Genentech, 5618920, 5595898, 5576195, 5698435,
5693493, 5698417, assigned to Xoma, Colligan, supra; Ausubel, supra; or Sambrook,
supra, each of the above patents and publications entirely incorporated herein by

reference.

{621 Antibodies of the present invention can also be prepared using at least one anti-
TNF antibody encoding nucleic acid to provide transgenic animals or mammals, such
as goats, cows, horses, sheep, and the like, that produce such antibodies in their milk.

Such animals can be provided using known methods. See, e.g., but not limited to, US

30

Ex. 2001-034



JBISTO9USNP
MARKED-UP SPECIFICATION

patent nos. 5,827,690; 5,849,992: 4,873,316; 5,849,992; 5,994.616; 5,565,362;

5,304,489, and the like, each of which is entirely incorporated herein by reference.

{631  Antibodies of the present invention can additionally be prepared using at least
one anti-TNF antibody encoding nucleic acid to provide transgenic plants and cultured
plant cells (e.g., but not limited to tobacco and maize) that produce such antibodies,
specified portions or variants in the plant parts or in cells cultured therefrom. As a non-
limiting example, transgenic tobacco leaves expressing recombinant proteins have been
successfully used to provide large amounts of recombinant proteins, e.g., using an
inducible promoter. See, e.g., Cramer et al., Curr. Top. Microbol. Immunol. 240:95-
118 (1999) and references cited therein. Also, transgenic maize have been used to
express mammalian proteins at commercial production levels, with biological activities
equivalent to those produced in other recombinant systems or purified from natural
sources. See, e.g., Hood et al., Adv. Exp. Med. Biol. 464:127-147 (1999) and
references cited therein. antibodies have also been produced in large amounts from
transgenic plant seeds including antibody fragments, such as single chain antibodies
(scFv’s), including tobacco seeds and potato tubers. See, e.g., Conrad et al., Plant Mol.
Biol. 38:101-109 (1998) and reference cited therein. Thus, antibodies of the present
invention can also be produced using transgenic plants, according to know methods.
See also, e.g., Fischer et al., Biotechnol. Appl. Biochem. 30:99-108 (Oct., 1999), Ma et
al., Trends Biotechnol. 13:522-7 (1995); Ma et al., Plant Physiol. 109:341-6 (1995);
Whitelam et al., Biochem. Soc. Trans. 22:940-944 (1994); and references cited therein.
See, also generally for plant expression of antibodies, but not limited to, Each of the

above references is entirely incorporated herein by reference.

{64}  The antibodies of the invention can bind human TNF with a wide range of
affinities (Kp). In a preferred embodiment, at least one human mAb of the present
invention can optionally bind human TNF with high affinity. For example, a human
mAb can bind human TNF with a Kp equal to or less than about 10”7 M, such as but not
limited to, 0.1-9.9 (or any range or value therein) X 107, 10%,10°,10-1°, 101, 1012 |

10713 or any range or value therein.
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{63}  The affinity or avidity of an antibody for an antigen can be determined
experimentally using any suitable method. (See, for example, Berzofsky, ef al.,
“Antibody-Antigen Interactions,” In Fundamental Immunology, Paul, W. E., Ed.,
Raven Press: New York, NY (1984); Kuby, Janis Immunology, W. H. Freeman and
Company: New York, NY (1992); and methods described herein). The measured
affinity of a particular antibody-antigen interaction can vary if measured under different
conditions (e.g., salt concentration, pH). Thus, measurements of affinity and other
antigen-binding parameters (e.g., Kb, Ka, Ka) are preferably made with standardized
solutions of antibody and antigen, and a standardized buffer, such as the buffer

described herein.

{661 Nucleic Acid Molecules. Using the information provided herein, such as the
nucleotide sequences encoding at least 70-100% of the contiguous amino acids of at
least one of SEQ ID NOS:1, 2, 3, 4, 5, 6, 7, 8, specified fragments, variants or
consensus sequences thereof, or a deposited vector comprising at least one of these
sequences, a nucleic acid molecule of the present invention encoding at least one anti-
TNF antibody comprising all of the heavy chain variable CDR regions of SEQ ID
NOS:1, 2 and 3 and/or all of the light chain variable CDR regions of SEQ ID NOS:4, 5

and 6 can be obtained using methods described herein or as known in the art.

{67] Nucleic acid molecules of the present invention can be in the form of RNA,
such as mRNA, hnRNA, tRNA or any other form, or in the form of DNA, including,
but not limited to, cDNA and genomic DNA obtained by cloning or produced
synthetically, or any combinations thereof. The DNA can be triple-stranded, double-
stranded or single-stranded, or any combination thereof. Any portion of at least one
strand of the DNA or RNA can be the coding strand, also known as the sense strand, or

it can be the non-coding strand, also referred to as the anti-sense strand.

{681 Isolated nucleic acid molecules of the present invention can include nucleic acid
molecules comprising an open reading frame (ORF), optionally with one or more
introns, e.g., but not limited to, at least one specified portion of at least one CDR, as

CDRI1, CDR2 and/or CDR3 of at least one heavy chain (e.g., SEQ ID NOS:1-3) or light
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chain (e.g., SEQ ID NOS: 4-6); nucleic acid molecules comprising the coding sequence
for an anti-TNF antibody or variable region (e.g., SEQ ID NOS:7.8); and nucleic acid
molecules which comprise a nucleotide sequence substantially different from those
described above but which, due to the degeneracy of the genetic code, still encode at
least one anti-TNF antibody as described herein and/or as known in the art. Of course,
the genetic code is well known in the art. Thus, it would be routine for one skilled in
the art to generate such degenerate nucleic acid variants that code for specific anti-TNF
antibodies of the present invention. See, e.g., Ausubel, et al., supra, and such nucleic
acid variants are included in the present invention. Non-limiting examples of isolated
nucleic acid molecules of the present invention include SEQ ID NOS:10, 11, 12, 13,
14, 15, corresponding to non-limiting examples of a nucleic acid encoding,
respectively, HC CDR1, HC CDR2, HC CDR3, LC CDRI1, LC CDR2, LC CDR3, HC

variable region and LC variable region.

{691  Asindicated herein, nucleic acid molecules of the present invention which
comprise a nucleic acid encoding an anti-TNF antibody can include, but are not limited
to, those encoding the amino acid sequence of an antibody fragment, by itself; the
coding sequence for the entire antibody or a portion thereof; the coding sequence for an
antibody, fragment or portion, as well as additional sequences, such as the coding
sequence of at least one signal leader or fusion peptide, with or without the
aforementioned additional coding sequences, such as at least one intron, together with
additional, non-coding sequences, including but not limited to, non-coding 5° and 3’
sequences, such as the transcribed, non-translated sequences that play a role in
transcription, mRNA processing, including splicing and polyadenylation signals (for
example - ribosome binding and stability of mRNA); an additional coding sequence
that codes for additional amino acids, such as those that provide additional
functionalities. Thus, the sequence encoding an antibody can be fused to a marker
sequence, such as a sequence encoding a peptide that facilitates purification of the

fused antibody comprising an antibody fragment or portion.

{70} Polynucleotides Which Selectively Hybridize to a Polynucleotide as Described

Herein. The present invention provides isolated nucleic acids that hybridize under
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selective hybridization conditions to a polynucleotide disclosed herein. Thus, the
polynucleotides of this embodiment can be used for isolating, detecting, and/or
quantifying nucleic acids comprising such polynucleotides. For example, polynucleotides
of the present invention can be used to identify, isolate, or amplify partial or full-length
clones in a deposited library. In some embodiments, the polynucleotides are genomic or
cDNA sequences isolated, or otherwise complementary to, a cDNA from a human or

mammalian nucleic acid library.

{71}  Preferably, the cDNA library comprises at least 80% full-length sequences,
preferably at least 85% or 90% full-length sequences, and more preferably at least 95%
full-length sequences. The cDNA libraries can be normalized to increase the
representation of rare sequences. Low or moderate stringency hybridization conditions
are typically, but not exclusively, employed with sequences having a reduced sequence
identity relative to complementary sequences. Moderate and high stringency conditions
can optionally be employed for sequences of greater identity. Low stringency conditions
allow selective hybridization of sequences having about 70% sequence identity and can be

employed to identify orthologous or paralogous sequences.

{72} Optionally, polynucleotides of this invention will encode at least a portion of an
antibody encoded by the polynucleotides described herein. The polynucleotides of this
invention embrace nucleic acid sequences that can be employed for selective hybridization
to a polynucleotide encoding an antibody of the present invention. See, e.g., Ausubel,

supra; Colligan, supra, each entirely incorporated herein by reference.

{731  Construction of Nucleic Acids. The isolated nucleic acids of the present
invention can be made using (a) recombinant methods, (b) synthetic techniques, (c)

purification techniques, or combinations thereof, as well-known in the art.

{741  The nucleic acids can conveniently comprise sequences in addition to a
polynucleotide of the present invention. For example, a multi-cloning site comprising one
or more endonuclease restriction sites can be inserted into the nucleic acid to aid in
isolation of the polynucleotide. Also, translatable sequences can be inserted to aid in the

isolation of the translated polynucleotide of the present invention. For example, a hexa-
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histidine marker sequence provides a convenient means to purify the proteins of the
present invention. The nucleic acid of the present invention - excluding the coding
sequence - is optionally a vector, adapter, or linker for cloning and/or expression of a

polynucleotide of the present invention.

{75] Additional sequences can be added to such cloning and/or expression sequences to
optimize their function in cloning and/or expression, to aid in isolation of the
polynucleotide, or to improve the introduction of the polynucleotide into a cell. Use of
cloning vectors, expression vectors, adapters, and linkers is well known in the art. (See,

e.g., Ausubel, supra; or Sambrook, supra).

{76] Recombinant Methods for Constructing Nucleic Acids. The isolated nucleic
acid compositions of this invention, such as RNA, cDNA, genomic DNA, or any
combination thereof, can be obtained from biological sources using any number of cloning
methodologies known to those of skill in the art. In some embodiments, oligonucleotide
probes that selectively hybridize, under stringent conditions, to the polynucleotides of the
present invention are used to identify the desired sequence in a cDNA or genomic DNA
library. The isolation of RNA, and construction of cDNA and genomic libraries, is well
known to those of ordinary skill in the art. (See, e.g., Ausubel, supra; or Sambrook,

supra).

{771 Nucleic Acid Screening and Isolation Methods. A cDNA or genomic library
can be screened using a probe based upon the sequence of a polynucleotide of the present
invention, such as those disclosed herein. Probes can be used to hybridize with genomic
DNA or ¢cDNA sequences to isolate homologous genes in the same or different organisms.
Those of skill in the art will appreciate that various degrees of stringency of hybridization
can be employed in the assay; and either the hybridization or the wash medium can be
stringent. As the conditions for hybridization become more stringent, there must be a
greater degree of complementarity between the probe and the target for duplex formation
to occur. The degree of stringency can be controlled by one or more of temperature, ionic
strength, pH and the presence of a partially denaturing solvent such as formamide. For

example, the stringency of hybridization is conveniently varied by changing the polarity of
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the reactant solution through, for example, manipulation of the concentration of
formamide within the range of 0% to 50%. The degree of complementarity (sequence
identity) required for detectable binding will vary in accordance with the stringency of the
hybridization medium and/or wash medium. The degree of complementarity will
optimally be 100%, or 70-100%, or any range or value therein. However, it should be
understood that minor sequence variations in the probes and primers can be compensated

for by reducing the stringency of the hybridization and/or wash medium.

{78} Methods of amplification of RNA or DNA are well known in the art and can be
used according to the present invention without undue experimentation, based on the

teaching and guidance presented herein.

{791  Known methods of DNA or RNA amplification include, but are not limited to,
polymerase chain reaction (PCR) and related amplification processes (see, e.g., U.S.
Patent Nos. 4,683,195, 4,683,202, 4,800,159, 4,965,188, to Mullis, et al.; 4,795,699 and
4,921,794 to Tabor, et al; 5,142,033 to Innis; 5,122,464 to Wilson, et al.; 5,091,310 to
Innis; 5,066,584 to Gyllensten, et al; 4,889,818 to Gelfand, et al; 4,994,370 to Silver, et
al; 4,766,067 to Biswas; 4,656,134 to Ringold) and RNA mediated amplification that
uses anti-sense RNA to the target sequence as a template for double-stranded DNA
synthesis (U.S. Patent No. 5,130,238 to Malek, et al, with the tradename NASBA), the
entire contents of which references are incorporated herein by reference. (See, e.g.,

Ausubel, supra; or Sambrook, supra.)

{&0} For instance, polymerase chain reaction (PCR) technology can be used to amplify
the sequences of polynucleotides of the present invention and related genes directly from
genomic DNA or cDNA libraries. PCR and other in vitro amplification methods can also
be useful, for example, to clone nucleic acid sequences that code for proteins to be
expressed, to make nucleic acids to use as probes for detecting the presence of the desired
mRNA in samples, for nucleic acid sequencing, or for other purposes. Examples of
techniques sufficient to direct persons of skill through in vitro amplification methods are
found in Berger, supra, Sambrook, supra, and Ausubel, supra, as well as Mullis, et al.,

U.S. Patent No. 4,683,202 (1987); and Innis, et al., PCR Protocols A Guide to Methods
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and Applications, Eds., Academic Press Inc., San Diego, CA (1990). Commercially
available kits for genomic PCR amplification are known in the art. See, e.g., Advantage-
GC Genomic PCR Kit (Clontech). Additionally, e.g., the T4 gene 32 protein (Boehringer
Mannheim) can be used to improve yield of long PCR products.

{811 Synthetic Methods for Constructing Nucleic Acids. The isolated nucleic acids
of the present invention can also be prepared by direct chemical synthesis by known
methods (see, e.g., Ausubel, et al., supra). Chemical synthesis generally produces a
single-stranded oligonucleotide, which can be converted into double-stranded DNA by
hybridization with a complementary sequence, or by polymerization with a DNA
polymerase using the single strand as a template. One of skill in the art will recognize that
while chemical synthesis of DNA can be limited to sequences of about 100 or more bases,

longer sequences can be obtained by the ligation of shorter sequences.

{821 Recombinant Expression Cassettes. The present invention further provides
recombinant expression cassettes comprising a nucleic acid of the present invention. A
nucleic acid sequence of the present invention, for example a cDNA or a genomic
sequence encoding an antibody of the present invention, can be used to construct a
recombinant expression cassette that can be introduced into at least one desired host cell.
A recombinant expression cassette will typically comprise a polynucleotide of the present
invention operably linked to transcriptional initiation regulatory sequences that will direct
the transcription of the polynucleotide in the intended host cell. Both heterologous and

non-heterologous (i.e., endogenous) promoters can be employed to direct expression of

the nucleic acids of the present invention.

{83] In some embodiments, isolated nucleic acids that serve as promoter, enhancer, or
other elements can be introduced in the appropriate position (upstream, downstream or in
intron) of a non-heterologous form of a polynucleotide of the present invention so as to up
or down regulate expression of a polynucleotide of the present invention. For example,
endogenous promoters can be altered in vivo or in vitro by mutation, deletion and/or

substitution.
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{84] Vectors And Host Cells. The present invention also relates to vectors that
include isolated nucleic acid molecules of the present invention, host cells that are
genetically engineered with the recombinant vectors, and the production of at least one
anti-TNF antibody by recombinant techniques, as is well known in the art. See, e.g.,
Sambrook, et al., supra; Ausubel, et al., supra, each entirely incorporated herein by

reference.

{5} The polynucleotides can optionally be joined to a vector containing a selectable
marker for propagation in a host. Generally, a plasmid vector is introduced in a
precipitate, such as a calcium phosphate precipitate, or in a complex with a charged
lipid. If the vector is a virus, it can be packaged in vitro using an appropriate packaging

cell line and then transduced into host cells.

{861 The DNA insert should be operatively linked to an appropriate promoter. The
expression constructs will further contain sites for transcription initiation, termination
and, in the transcribed region, a ribosome binding site for translation. The coding
portion of the mature transcripts expressed by the constructs will preferably include a
translation initiating site at the beginning and a termination codon (e.g., UAA, UGA or
UAG) appropriately positioned at the end of the mRNA to be translated, with UAA and

UAG preferred for mammalian or eukaryotic cell expression.

{871 Expression vectors will preferably but optionally include at least one selectable
marker. Such markers include, e.g., but not limited to, methotrexate (MTX),
dihydrofolate reductase (DHFR, US Pat. Nos. 4,399,216; 4,634,665; 4,656,134,
4,956,288; 5,149,636; 5,179,017, ampicillin, neomycin (G418), mycophenolic acid, or
glutamine synthetase (GS, US Pat.Nos. 5,122.464; 5,770,359, 5,827,739) resistance for
eukaryotic cell culture, and tetracycline or ampicillin resistance genes for culturing in
E. coli and other bacteria or prokaryotics (the above patents are entirely incorporated
hereby by reference). Appropriate culture mediums and conditions for the above-
described host cells are known in the art. Suitable vectors will be readily apparent to the
skilled artisan. Introduction of a vector construct into a host cell can be effected by

calcium phosphate transfection, DEAE-dextran mediated transfection, cationic lipid-
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mediated transfection, electroporation, transduction, infection or other known methods.
Such methods are described in the art, such as Sambrook, supra, Chapters 1-4 and 16-

18; Ausubel, supra, Chapters 1, 9, 13, 15, 16.

{88] At least one antibody of the present invention can be expressed in a modified
form, such as a fusion protein, and can include not only secretion signals, but also
additional heterologous functional regions. For instance, a region of additional amino
acids, particularly charged amino acids, can be added to the N-terminus of an antibody
to improve stability and persistence in the host cell, during purification, or during
subsequent handling and storage. Also, peptide moieties can be added to an antibody
of the present invention to facilitate purification. Such regions can be removed prior to
final preparation of an antibody or at least one fragment thereof. Such methods are
described in many standard laboratory manuals, such as Sambrook, supra, Chapters

17.29-17.42 and 18.1-18.74; Ausubel, supra, Chapters 16, 17 and 18.

{89}  Those of ordinary skill in the art are knowledgeable in the numerous expression
systems available for expression of a nucleic acid encoding a protein of the present

nvention.

{903}  Alternatively, nucleic acids of the present invention can be expressed in a host cell
by turning on (by manipulation) in a host cell that contains endogenous DNA encoding an
antibody of the present invention. Such methods are well known in the art, e.g., as
described in US patent Nos. 5,580,734, 5,641,670, 5,733,746, and 5,733,761, entirely

incorporated herein by reference.

{91} Illustrative of cell cultures useful for the production of the antibodies, specified
portions or variants thereof, are mammalian cells. Mammalian cell systems often will be
in the form of monolayers of cells although mammalian cell suspensions or bioreactors
can also be used. A number of suitable host cell lines capable of expressing intact
glycosylated proteins have been developed in the art, and include the COS-1 (e.g., ATCC
CRL 1650), COS-7 (e.g., ATCC CRL-1651), HEK293, BHK21 (e.g., ATCC CRL-10),
CHO (e.g., ATCC CRL 1610) and BSC-1 (e.g., ATCC CRL-26) cell lines, Cos-7 cells,
CHO cells, hep G2 cells, P3X63Ag8.653, SP2/0-Agl4, 293 cells, HeLa cells and the
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like, which are readily available from, for example, American Type Culture Collection,
Manassas, Va (www._atcc.org). Preferred host cells include cells of lymphoid origin
such as myeloma and lymphoma cells. Particularly preferred host cells are
P3X63Ag8.653 cells (ATCC Accession Number CRL-1580) and SP2/0-Agl14 cells
(ATCC Accession Number CRL-1851). In a particularly preferred embodiment, the
recombinant cell is a P3X63Ab8.653 or a SP2/0-Agl14 cell.

{921  Expression vectors for these cells can include one or more of the following
expression control sequences, such as, but not limited to an origin of replication; a
promoter (e.g., late or early SV40 promoters, the CMV promoter (US Pat.Nos. 5,168,062;
5,385,839), an HSV tk promoter, a pgk (phosphoglycerate kinase) promoter, an EF-1
alpha promoter (US Pat. No. 5,266,491), at least one human immunoglobulin promoter;
an enhancer, and/or processing information sites, such as ribosome binding sites, RNA
splice sites, polyadenylation sites (e.g., an SV40 large T Ag poly A addition site), and
transcriptional terminator sequences. See, e.g., Ausubel et al., supra; Sambrook, et al.,
supra. Other cells useful for production of nucleic acids or proteins of the present
invention are known and/or available, for instance, from the American Type Culture
Collection Catalogue of Cell Lines and Hybridomas (www._atcc.org) or other known or

commercial sources.

{93] When eukaryotic host cells are employed, polyadenlyation or transcription
terminator sequences are typically incorporated into the vector. An example of a
terminator sequence is the polyadenlyation sequence from the bovine growth hormone
gene. Sequences for accurate splicing of the transcript can also be included. An example
of a splicing sequence is the VP1 intron from SV40 (Sprague, et al., J. Virol. 45:773-781
(1983)). Additionally, gene sequences to control replication in the host cell can be

incorporated into the vector, as known in the art.

{941 Purification of an Antibody. An anti-TNF antibody can be recovered and
purified from recombinant cell cultures by well-known methods including, but not
limited to, protein A purification, ammonium sulfate or ethanol precipitation, acid

extraction, anion or cation exchange chromatography, phosphocellulose
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chromatography, hydrophobic interaction chromatography, affinity chromatography,
hydroxylapatite chromatography and lectin chromatography. High performance liquid
chromatography ("HPLC") can also be employed for purification. See, e.g., Colligan,
Current Protocols in Immunology, or Current Protocols in Protein Science, John Wiley
& Sons, NY, NY, (1997-2001), e.g., Chapters 1, 4, 6, 8, 9, 10, each entirely

incorporated herein by reference.

{951  Antibodies of the present invention include naturally purified products, products
of chemical synthetic procedures, and products produced by recombinant techniques
from a eukaryotic host, including, for example, yeast, higher plant, insect and
mammalian cells. Depending upon the host employed in a recombinant production
procedure, the antibody of the present invention can be glycosylated or can be non-
glycosylated, with glycosylated preferred. Such methods are described in many
standard laboratory manuals, such as Sambrook, supra, Sections 17.37-17.42; Ausubel,
supra, Chapters 10, 12, 13, 16, 18 and 20, Colligan, Protein Science, supra, Chapters

12-14, all entirely incorporated herein by reference.
Anti-TNF Antibodies

{96] The isolated antibodies of the present invention, comprising all of the heavy chain
variable CDR regions of SEQ ID NOS:1, 2 and 3 and/or all of the light chain variable
CDR regions of SEQ ID NOS:4, 5 and 6, comprise antibody amino acid sequences
disclosed herein encoded by any suitable polynucleotide, or any isolated or prepared
antibody. Preferably, the human antibody or antigen-binding fragment binds human TNF
and, thereby partially or substantially neutralizes at least one biological activity of the
protein. An antibody, or specified portion or variant thereof, that partially or preferably
substantially neutralizes at least one biological activity of at least one TNF protein or
fragment can bind the protein or fragment and thereby inhibit activities mediated through
the binding of TNF to the TNF receptor or through other TNF-dependent or mediated
mechanisms. As used herein, the term “neutralizing antibody” refers to an antibody that
can inhibit an TNF-dependent activity by about 20-120%, preferably by at least about 10,
20, 30, 40, 50, 55, 60, 65,70, 75, 80, 85, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100% or
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more depending on the assay. The capacity of an anti-TNF antibody to inhibit an TNF-
dependent activity is preferably assessed by at least one suitable TNF protein or receptor
assay, as described herein and/or as known in the art. A human antibody of the invention
can be of any class (IgG, IgA, IgM, IgE, IgD, etc.) or isotype and can comprise a kappa or
lambda light chain. In one embodiment, the human antibody comprises an IgG heavy
chain or defined fragment, for example, at least one of isotypes, IgGl1, 1gG2, 1gG3 or
IgG4. Antibodies of this type can be prepared by employing a transgenic mouse or other
transgenic non-human mammal comprising at least one human light chain (e.g., IgG,
IgA and IgM (e.g., Y1, y2, ¥3, y4) transgenes as described herein and/or as known in the
art. In another embodiment, the anti-human TNF human antibody comprises an IgG1

heavy chain and a IgG1 light chain.

{97] At least one antibody of the invention binds at least one specified epitope
specific to at least one TNF protein, subunit, fragment, portion or any combination
thereof. The at least one epitope can comprise at least one antibody binding region that
comprises at least one portion of said protein, which epitope is preferably comprised of
at least one extracellular, soluble, hydrophilic, external or cytoplasmic portion of said
protein. The at least one specified epitope can comprise any combination of at least
one amino acid sequence of at least 1-3 amino acids to the entire specified portion of

contiguous amino acids of the SEQ ID NO:9.

{981 Generally, the human antibody or antigen-binding fragment of the present
invention will comprise an antigen-binding region that comprises at least one human
complementarity determining region (CDR1, CDR2 and CDR3) or variant of at least
one heavy chain variable region and at least one human complementarity determining
region (CDR1, CDR2 and CDR3) or variant of at least one light chain variable region.
As anon-limiting example, the antibody or antigen-binding portion or variant can
comprise at least one of the heavy chain CDR3 having the amino acid sequence of SEQ
ID NO:3, and/or a light chain CDR3 having the amino acid sequence of SEQ ID NO:6.
In a particular embodiment, the antibody or antigen-binding fragment can have an
antigen-binding region that comprises at least a portion of at least one heavy chain

CDR (i.e., CDRI1, CDR2 and/or CDR3) having the amino acid sequence of the
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corresponding CDRs 1, 2 and/or 3 (e.g., SEQ ID NOS:1, 2, and/or 3). In another
particular embodiment, the antibody or antigen-binding portion or variant can have an
antigen-binding region that comprises at least a portion of at least one light chain CDR
(i.e., CDR1, CDR2 and/or CDR3) having the amino acid sequence of the corresponding
CDRs 1, 2 and/or 3 (e.g., SEQ ID NOS: 4, 5, and/or 6). In a preferred embodiment the
three heavy chain CDRs and the three light chain CDRs of the antibody or antigen-
binding fragment have the amino acid sequence of the corresponding CDR of at least
one of mAb TNV148, TNV14, TNV15, TNV196, TNV118, TNV32, TNV86, as
described herein. Such antibodies can be prepared by chemically joining together the
various portions (e.g., CDRs, framework) of the antibody using conventional
techniques, by preparing and expressing a (i.e., one or more) nucleic acid molecule that
encodes the antibody using conventional techniques of recombinant DNA technology

or by using any other suitable method.

{991  The anti-TNF antibody can comprise at least one of a heavy or light chain
variable region having a defined amino acid sequence. For example, in a preferred
embodiment, the anti-TNF antibody comprises at least one of heavy chain variable
region, optionally having the amino acid sequence of SEQ ID NO:7 and/or at least one
light chain variable region, optionally having the amino acid sequence of SEQ ID
NO:8. antibodies that bind to human TNF and that comprise a defined heavy or light
chain variable region can be prepared using suitable methods, such as phage display
(Katsube, Y, et al., Int J Mol. Med, 1(5):863-868 (1998)) or methods that employ
transgenic animals, as known in the art and/or as described herein. For example, a
transgenic mouse, comprising a functionally rearranged human immunoglobulin heavy
chain transgene and a transgene comprising DNA from a human immunoglobulin light
chain locus that can undergo functional rearrangement, can be immunized with human
TNF or a fragment thereof to elicit the production of antibodies. If desired, the
antibody producing cells can be isolated and hybridomas or other immortalized
antibody-producing cells can be prepared as described herein and/or as known in the
art. Alternatively, the antibody, specified portion or variant can be expressed using

the encoding nucleic acid or portion thereof in a suitable host cell.
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{100} The invention also relates to antibodies, antigen-binding fragments,
immunoglobulin chains and CDRs comprising amino acids in a sequence that is
substantially the same as an amino acid sequence described herein. Preferably, such
antibodies or antigen-binding fragments and antibodies comprising such chains or
CDRs can bind human TNF with high affinity (e.g., Kb less than or equal to about 10~
M). Amino acid sequences that are substantially the same as the sequences described
herein include sequences comprising conservative amino acid substitutions, as well as
amino acid deletions and/or insertions. A conservative amino acid substitution refers to
the replacement of a first amino acid by a second amino acid that has chemical and/or
physical properties (e.g., charge, structure, polarity, hydrophobicity/ hydrophilicity)
that are similar to those of the first amino acid. Conservative substitutions include
replacement of one amino acid by another within the following groups: lysine (K),
arginine (R) and histidine (H); aspartate (D) and glutamate (E); asparagine (N),
glutamine (Q), serine (S), threonine (T), tyrosine (Y), K, R, H, D and E; alanine (A),
valine (V), leucine (L), isoleucine (I), proline (P), phenylalanine (F), tryptophan (W),
methionine (M), cysteine (C) and glycine (G); F, Wand Y; C, Sand T.

{11311 Amino Acid Codes. The amino acids that make up anti-TNF antibodies of the
present invention are often abbreviated. The amino acid designations can be indicated
by designating the amino acid by its single letter code, its three letter code, name, or
three nucleotide codon(s) as is well understood in the art (see Alberts, B., et al.,

Molecular Biology of The Cell, Third Ed., Garland Publishing, Inc.,New York, 1994):

SINGLE THREE NAME THREE NUCLEOTIDE
LETTER CODE | LETTER CODE CODON(S)

A Ala Alanine GCA, GCC, GCG, GCU

C Cys Cysteine UGC, UGU

D Asp Aspartic acid GAC, GAU

E Glu Glutamic acid GAA, GAG

F Phe Phenylalanine UuC, UUU
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G Gly Glycine GGA, GGC, GGG,
GGU

H His Histidine CAC, CAU

I Ile Isoleucine AUA, AUC, AUU

Lys Lysine AAA, AAG

L Leu Leucine UUA, UUG, CUA,
CUC, CUG, CUU

M Met Methionine AUG

N Asn Asparagine AAC, AAU

P Pro Proline CCA, CCC, CCq, CCu

Q Gln Glutamine CAA, CAG

R Arg Arginine AGA, AGG, CGA,
CGC, CGG, CGU

S Ser Serine AGC, AGU, UCA,
UCC, UCG, UCU

T Thr Threonine ACA, ACC, ACG, ACU

vV Val Valine GUA, GUC, GUG,
GUU

W Trp Tryptophan UGG

Y Tyr Tyrosine UAC, UAU

{1021 An anti-TNF antibody of the present invention can include one or more amino

acid substitutions, deletions or additions, either from natural mutations or human

manipulation, as specified herein.

{103} Of course, the number of amino acid substitutions a skilled artisan would make

depends on many factors, including those described above. Generally speaking, the

number of amino acid substitutions, insertions or deletions for any given anti-TNF

antibody, fragment or variant will not be more than 40, 30, 20, 19, 18, 17, 16, 15, 14,
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13,12,11,10,9,8,7,6,5,4, 3,2, 1, such as 1-30 or any range or value therein, as

specified herein.

{1341 Amino acids in an anti-TNF antibody of the present invention that are essential
for function can be identified by methods known in the art, such as site-directed
mutagenesis or alanine-scanning mutagenesis (e.g., Ausubel, supra, Chapters 8, 15;
Cunningham and Wells, Science 244:1081-1085 (1989)). The latter procedure
introduces single alanine mutations at every residue in the molecule. The resulting
mutant molecules are then tested for biological activity, such as, but not limited to at
least one TNF neutralizing activity. Sites that are critical for antibody binding can also
be identified by structural analysis such as crystallization, nuclear magnetic resonance
or photoaffinity labeling (Smith, et al., J. Mol. Biol. 224:899-904 (1992) and de Vos, et
al., Science 255:306-312 (1992)).

{105} Anti-TNF antibodies of the present invention can include, but are not limited to,
at least one portion, sequence or combination selected from 1 to all of the contiguous

amino acids of at least one of SEQ ID NOS:1, 2, 3, 4, 5, 6.

{1061 A(n) anti-TNF antibody can further optionally comprise a polypeptide of at
least one of 70-100% of the contiguous amino acids of at least one of SEQ ID NOS:7,
8.

{1471 In one embodiment, the amino acid sequence of an immunoglobulin chain, or
portion thereof (e.g., variable region, CDR) has about 70-100% identity (e.g., 70, 71,
72,73, 74,75, 76, 77,78, 79, 80, 81, 82, 83, 84, 85, 86, 87, 88. 89, 90, 91, 92, 93, 94,
95, 96, 97, 98, 99, 100 or any range or value therein) to the amino acid sequence of the
corresponding chain of at least one of SEQ ID NOS:7, 8. For example, the amino acid
sequence of a light chain variable region can be compared with the sequence of SEQ ID
NO:8, or the amino acid sequence of a heavy chain CDR3 can be compared with SEQ
ID NO:7. Preferably, 70-100% amino acid identity (i.e., 90, 91, 92, 93, 94, 95, 96, 97,
98, 99, 100 or any range or value therein) is determined using a suitable computer

algorithm, as known in the art.
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{108} Exemplary heavy chain and light chain variable regions sequences are provided in
SEQ ID NOS: 7, 8. The antibodies of the present invention, or specified variants thereof,
can comprise any number of contiguous amino acid residues from an antibody of the
present invention, wherein that number is selected from the group of integers consisting of
from 10-100% of the number of contiguous residues in an anti-TNF antibody. Optionally,
this subsequence of contiguous amino acids is at least about 10, 20, 30, 40, 50, 60, 70, 80,
90, 100, 110, 120, 130, 140, 150, 160, 170, 180, 190, 200, 210, 220, 230, 240, 250 or
more amino acids in length, or any range or value therein. Further, the number of such
subsequences can be any integer selected from the group consisting of from 1 to 20, such

as atleast2, 3,4, or 5.

{101 As those of skill will appreciate, the present invention includes at least one
biologically active antibody of the present invention. Biologically active antibodies have
a specific activity at least 20%, 30%, or 40%, and preferably at least 50%, 60%, or 70%,
and most preferably at least 80%, 90%, or 95%-1000% of that of the native (non-
synthetic), endogenous or related and known antibody. Methods of assaying and
quantifying measures of enzymatic activity and substrate specificity, are well known to

those of skill in the art.

{1107 In another aspect, the invention relates to human antibodies and antigen-binding
fragments, as described herein, which are modified by the covalent attachment of an
organic moiety. Such modification can produce an antibody or antigen-binding
fragment with improved pharmacokinetic properties (e.g., increased in vivo serum half-
life). The organic moiety can be a linear or branched hydrophilic polymeric group,
fatty acid group, or fatty acid ester group. In particular embodiments, the hydrophilic
polymeric group can have a molecular weight of about 800 to about 120,000 Daltons
and can be a polyalkane glycol (e.g., polyethylene glycol (PEG), polypropylene glycol
(PP@Q)), carbohydrate polymer, amino acid polymer or polyvinyl pyrolidone, and the
fatty acid or fatty acid ester group can comprise from about eight to about forty carbon

atoms.
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{111} The modified antibodies and antigen-binding fragments of the invention can
comprise one or more organic moieties that are covalently bonded, directly or
indirectly, to the antibody. Each organic moiety that is bonded to an antibody or
antigen-binding fragment of the invention can independently be a hydrophilic
polymeric group, a fatty acid group or a fatty acid ester group. As used herein, the term
“fatty acid” encompasses mono-carboxylic acids and di-carboxylic acids. A
“hydrophilic polymeric group,” as the term is used herein, refers to an organic polymer
that is more soluble in water than in octane. For example, polylysine is more soluble in
water than in octane. Thus, an antibody modified by the covalent attachment of
polylysine is encompassed by the invention. Hydrophilic polymers suitable for
modifying antibodies of the invention can be linear or branched and include, for
example, polyalkane glycols (e.g., PEG, monomethoxy-polyethylene glycol (mPEG),
PPG and the like), carbohydrates (e.g., dextran, cellulose, oligosaccharides,
polysaccharides and the like), polymers of hydrophilic amino acids (e.g., polylysine,
polyarginine, polyaspartate and the like), polyalkane oxides (e.g., polyethylene oxide,
polypropylene oxide and the like) and polyvinyl pyrolidone. Preferably, the
hydrophilic polymer that modifies the antibody of the invention has a molecular weight
of about 800 to about 150,000 Daltons as a separate molecular entity. For example
PEGso00 and PEGgzo,000, wherein the subscript is the average molecular weight of the
polymer in Daltons, can be used. The hydrophilic polymeric group can be substituted
with one to about six alkyl, fatty acid or fatty acid ester groups. Hydrophilic polymers
that are substituted with a fatty acid or fatty acid ester group can be prepared by
employing suitable methods. For example, a polymer comprising an amine group can
be coupled to a carboxylate of the fatty acid or fatty acid ester, and an activated
carboxylate (e.g., activated with N, N-carbonyl diimidazole) on a fatty acid or fatty acid

ester can be coupled to a hydroxyl group on a polymer.

{112} Fatty acids and fatty acid esters suitable for modifying antibodies of the
invention can be saturated or can contain one or more units of unsaturation. Fatty acids
that are suitable for modifying antibodies of the invention include, for example, n-

dodecanoate (C12, laurate), n-tetradecanoate (C14, myristate), n-octadecanoate (Cis,
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stearate), n-eicosanoate (Coo, arachidate) , n-docosanoate (Cz2, behenate), n-
triacontanoate (Cso), n-tetracontanoate (Cao), cis-A9-octadecanoate (Cis, oleate), all cis-
A5.8.11,14-eicosatetraenoate (Czo, arachidonate), octanedioic acid, tetradecanedioic
acid, octadecanedioic acid, docosanedioic acid, and the like. Suitable fatty acid esters
include mono-esters of dicarboxylic acids that comprise a linear or branched lower
alkyl group. The lower alkyl group can comprise from one to about twelve, preferably

one to about six, carbon atoms.

{1131 The modified human antibodies and antigen-binding fragments can be prepared
using suitable methods, such as by reaction with one or more modifying agents. A
“modifying agent” as the term is used herein, refers to a suitable organic group (e.g.,
hydrophilic polymer, a fatty acid, a fatty acid ester) that comprises an activating group.
An "activating group" is a chemical moiety or functional group that can, under
appropriate conditions, react with a second chemical group thereby forming a covalent
bond between the modifying agent and the second chemical group. For example,
amine-reactive activating groups include electrophilic groups such as tosylate,
mesylate, halo (chloro, bromo, fluoro, iodo), N-hydroxysuccinimidyl esters (NHS), and
the like. Activating groups that can react with thiols include, for example, maleimide,
iodoacetyl, acrylolyl, pyridyl disulfides, 5-thiol-2-nitrobenzoic acid thiol (TNB-thiol),
and the like. An aldehyde functional group can be coupled to amine- or hydrazide-
containing molecules, and an azide group can react with a trivalent phosphorous group
to form phosphoramidate or phosphorimide linkages. Suitable methods to introduce
activating groups into molecules are known in the art (see for example, Hermanson, G.
T., Bioconjugate Techniques, Academic Press: San Diego, CA (1996)). An activating
group can be bonded directly to the organic group (e.g., hydrophilic polymer, fatty acid,
fatty acid ester), or through a linker moiety, for example a divalent C1-Ci12 group
wherein one or more carbon atoms can be replaced by a heteroatom such as oxygen,
nitrogen or sulfur. Suitable linker moieties include, for example, tetraethylene glycol, -
(CH2)3-, -NH-(CH2)s-NH-, -(CH»)2-NH- and -CH>-O-CH>-CH>-O-CH2-CH>-O-CH-
NH-. Modifying agents that comprise a linker moiety can be produced, for example, by

reacting a mono-Boc-alkyldiamine (e.g., mono-Boc-ethylenediamine, mono-Boc-
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diaminohexane) with a fatty acid in the presence of 1-ethyl-3-(3-dimethylaminopropyl)
carbodiimide (EDC) to form an amide bond between the free amine and the fatty acid
carboxylate. The Boc protecting group can be removed from the product by treatment
with trifluoroacetic acid (TFA) to expose a primary amine that can be coupled to
another carboxylate as described, or can be reacted with maleic anhydride and the
resulting product cyclized to produce an activated maleimido derivative of the fatty
acid. (See, for example, Thompson, et al., WO 92/16221 the entire teachings of which

are incorporated herein by reference.)

{114} The modified antibodies of the invention can be produced by reacting a human
antibody or antigen-binding fragment with a modifying agent. For example, the
organic moieties can be bonded to the antibody in a non-site specific manner by
employing an amine-reactive modifying agent, for example, an NHS ester of PEG.
Modified human antibodies or antigen-binding fragments can also be prepared by
reducing disulfide bonds (e.g., intra-chain disulfide bonds) of an antibody or antigen-
binding fragment. The reduced antibody or antigen-binding fragment can then be
reacted with a thiol-reactive modifying agent to produce the modified antibody of the
invention. Modified human antibodies and antigen-binding fragments comprising an
organic moiety that is bonded to specific sites of an antibody of the present invention
can be prepared using suitable methods, such as reverse proteolysis (Fisch ef al.,
Bioconjugate Chem., 3:147-153 (1992); Werlen et al., Bioconjugate Chem., 5:411-417
(1994); Kumaran et al., Protein Sci. 6(10):2233-2241 (1997); Itoh et al., Bioorg.
Chem., 24(1): 59-68 (1996); Capellas et al., Biotechnol. Bioeng., 56(4):456-463
(1997)), and the methods described in Hermanson, G. T., Bioconjugate Techniques,
Academic Press: San Diego, CA (1996).

{115} Anti-Idiotype Antibodies To Anti-Tnf Antibody Compositions. In addition
to monoclonal or chimeric anti-TNF antibodies, the present invention is also directed to
an anti-idiotypic (anti-Id) antibody specific for such antibodies of the invention. An
anti-Id antibody is an antibody which recognizes unique determinants generally
associated with the antigen-binding region of another antibody. The anti-Id can be

prepared by immunizing an animal of the same species and genetic type (e.g. mouse
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strain) as the source of the Id antibody with the antibody or a CDR containing region
thereof. The immunized animal will recognize and respond to the idiotypic
determinants of the immunizing antibody and produce an anti-Id antibody. The anti-Id
antibody may also be used as an "immunogen" to induce an immune response in yet

another animal, producing a so-called anti-anti-Id antibody.

{116} Anti-Tnf Antibody Compositions. The present invention also provides at
least one anti-TNF antibody composition comprising at least one, at least two, at least
three, at least four, at least five, at least six or more anti-TNF antibodies thereof, as
described herein and/or as known in the art that are provided in a non-naturally
occurring composition, mixture or form. Such compositions comprise non-naturally
occurring compositions comprising at least one or two full length, C- and/or N-
terminally deleted variants, domains, fragments, or specified variants, of the anti-TNF
antibody amino acid sequence selected from the group consisting of 70-100% of the
contiguous amino acids of SEQ ID NOS:1, 2, 3,4, 5, 6, 7, 8, or specified fragments,
domains or variants thereof. Preferred anti-TNF antibody compositions include at least
one or two full length, fragments, domains or variants as at least one CDR or LBR
containing portions of the anti-TNF antibody sequence of 70-100% of SEQ ID NOS:1,
2,3,4,5, 6, or specified fragments, domains or variants thereof. Further preferred
compositions comprise 40-99% of at least one of 70-100% of SEQ ID NOS:1, 2, 3, 4,
5, 6, or specified fragments, domains or variants thereof. Such composition
percentages are by weight, volume, concentration, molarity, or molality as liquid or dry
solutions, mixtures, suspension, emulsions or colloids, as known in the art or as

described herein.

{117} Anti-TNF antibody compositions of the present invention can further comprise
at least one of any suitable and effective amount of a composition or pharmaceutical
composition comprising at least one anti-TNF antibody to a cell, tissue, organ, animal
or patient in need of such modulation, treatment or therapy, optionally further
comprising at least one selected from at least one TNF antagonist (e.g., but not limited
to a TNF antibody or fragment, a soluble TNF receptor or fragment, fusion proteins

thereof, or a small molecule TNF antagonist), an antitheumatic (e.g., methotrexate,
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auranofin, aurothioglucose, azathioprine, etanercept, gold sodium thiomalate,
hydroxychloroquine sulfate, leflunomide, sulfasalzine), a muscle relaxant, a narcotic, a
non-steroid anti-inflammatory drug (NSAID), an analgesic, an anesthetic, a sedative, a
local anesthetic, a neuromuscular blocker, an antimicrobial (e.g., aminoglycoside, an
antifungal, an antiparasitic, an antiviral, a carbapenem, cephalosporin, a
flurorquinolone, a macrolide, a penicillin, a sulfonamide, a tetracycline, another
antimicrobial), an antipsoriatic, a corticosteriod, an anabolic steroid, a diabetes related
agent, a mineral, a nutritional, a thyroid agent, a vitamin, a calcium related hormone, an
antidiarrheal, an antitussive, an antiemetic, an antiulcer, a laxative, an anticoagulant, an
erythropieitin (e.g., epoetin alpha), a filgrastim (e.g., G-CSF, Neupogen), a
sargramostim (GM-CSF, Leukine), an immunization, an immunoglobulin, an
immunosuppressive (e.g., basiliximab, cyclosporine, daclizumab), a growth hormone, a
hormone replacement drug, an estrogen receptor modulator, a mydriatic, a cycloplegic,
an alkylating agent, an antimetabolite, a mitotic inhibitor, a radiopharmaceutical, an
antidepressant, antimanic agent, an antipsychotic, an anxiolytic, a hypnotic, a
sympathomimetic, a stimulant, donepezil, tacrine, an asthma medication, a beta agonist,
an inhaled steroid, a leukotriene inhibitor, a methylxanthine, a cromolyn, an
epinephrine or analog, dornase alpha (Pulmozyme), a cytokine or a cytokine antagonist.
Non-limiting examples of such cytokines include, but are not limited to, any of IL-1 to
IL-23. Suitable dosages are well known in the art. See, e.g., Wells et al., eds.,
Pharmacotherapy Handbook, 2™ Edition, Appleton and Lange, Stamford, CT (2000);
PDR Pharmacopoeia, Tarascon Pocket Pharmacopoeia 2000, Deluxe Edition, Tarascon
Publishing, Loma Linda, CA (2000), each of which references are entirely incorporated

herein by reference.

{118} Such anti-cancer or anti-infectives can also include toxin molecules that are
associated, bound, co-formulated or co-administered with at least one antibody of the
present invention. The toxin can optionally act to selectively kill the pathologic cell or
tissue. The pathologic cell can be a cancer or other cell. Such toxins can be, but are
not limited to, purified or recombinant toxin or toxin fragment comprising at least one

functional cytotoxic domain of toxin, e.g., selected from at least one of ricin, diphtheria
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toxin, a venom toxin, or a bacterial toxin. The term toxin also includes both endotoxins
and exotoxins produced by any naturally occurring, mutant or recombinant bacteria or
viruses which may cause any pathological condition in humans and other mammals,
including toxin shock, which can result in death. Such toxins may include, but are not
limited to, enterotoxigenic £. coli heat-labile enterotoxin (LT), heat-stable enterotoxin
(ST), Shigella cytotoxin, Aeromonas enterotoxins, toxic shock syndrome toxin-1
(TSST-1), Staphylococcal enterotoxin A (SEA), B (SEB), or C (SEC), Streptococcal
enterotoxins and the like. Such bacteria include, but are not limited to, strains of a
species of enterotoxigenic £. coli (ETEC), enterohemorrhagic E. coli (e.g., strains of
serotype 0157:H7), Staphylococcus species (e.g., Staphylococcus aureus,
Staphylococcus pyogenes), Shigella species (e.g., Shigella dysenteriae, Shigella
[flexneri, Shigella boydii, and Shigella sonnei), Salmonella species (e.g., Salmonella
typhi, Salmonella cholera-suis, Salmonella enteritidis), Clostridium species (e.g.,
Clostridium perfringens, Clostridium dificile, Clostridium botulinum), Camphlobacter
species (e.g., Camphlobacter jejuni, Camphlobacter fetus), Heliocbacter species, (e.g.,
Heliocbacter pylori), Aeromonas species (e.g., Aeromonas sobria, Aeromonas
hydrophila, Aeromonas caviae), Pleisomonas shigelloides, Yersinia enterocolitica,
Vibrio species (e.g., Vibrio cholerae, Vibrio parahemolyticus), Klebsiella species,
Pseudomonas aeruginosa, and Streptococci. See, e.g., Stein, ed., INTERNAL
MEDICINE, 3rd ed., pp 1-13, Little, Brown and Co., Boston, (1990); Evans et al., eds.,
Bacterial Infections of Humans: Epidemiology and Control, 2d. Ed., pp 239-254,
Plenum Medical Book Co., New York (1991); Mandell et al, Principles and Practice of
Infectious Diseases, 3d. Ed., Churchill Livingstone, New York (1990); Berkow et al,
eds., The Merck Manual, 16th edition, Merck and Co., Rahway, N.J., 1992; Wood et al,
FEMS Microbiology Immunology, 76:121-134 (1991), Marrack et al, Science,
248:705-711 (1990), the contents of which references are incorporated entirely herein

by reference.

{119} Anti-TNF antibody compounds, compositions or combinations of the present
invention can further comprise at least one of any suitable auxiliary, such as, but not

limited to, diluent, binder, stabilizer, buffers, salts, lipophilic solvents, preservative,
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adjuvant or the like. Pharmaceutically acceptable auxiliaries are preferred. Non-
limiting examples of, and methods of preparing such sterile solutions are well known in
the art, such as, but limited to, Gennaro, Ed., Remington’s Pharmaceutical Sciences,
18™ Edition, Mack Publishing Co. (Easton, PA) 1990. Pharmaceutically acceptable
carriers can be routinely selected that are suitable for the mode of administration,
solubility and/or stability of the anti-TNF antibody, fragment or variant composition as

well known 1n the art or as described herein.

{120} Pharmaceutical excipients and additives useful in the present composition
include but are not limited to proteins, peptides, amino acids, lipids, and carbohydrates
(e.g., sugars, including monosaccharides, di-, tri-, tetra-, and oligosaccharides;
derivatized sugars such as alditols, aldonic acids, esterified sugars and the like; and
polysaccharides or sugar polymers), which can be present singly or in combination,
comprising alone or in combination 1-99.99% by weight or volume. Exemplary protein
excipients include serum albumin such as human serum albumin (HSA), recombinant
human albumin (rHA), gelatin, casein, and the like. Representative amino
acid/antibody components, which can also function in a buffering capacity, include
alanine, glycine, arginine, betaine, histidine, glutamic acid, aspartic acid, cysteine,
lysine, leucine, isoleucine, valine, methionine, phenylalanine, aspartame, and the like.

One preferred amino acid is glycine.

{121} Carbohydrate excipients suitable for use in the invention include, for example,
monosaccharides such as fructose, maltose, galactose, glucose, D-mannose, sorbose,
and the like; disaccharides, such as lactose, sucrose, trehalose, cellobiose, and the like;
polysaccharides, such as raffinose, melezitose, maltodextrins, dextrans, starches, and
the like; and alditols, such as mannitol, xylitol, maltitol, lactitol, xylitol sorbitol
(glucitol), myoinositol and the like. Preferred carbohydrate excipients for use in the

present invention are mannitol, trehalose, and raffinose.

{122} Anti-TNF antibody compositions can also include a buffer or a pH adjusting
agent; typically, the buffer is a salt prepared from an organic acid or base.

Representative buffers include organic acid salts such as salts of citric acid, ascorbic
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acid, gluconic acid, carbonic acid, tartaric acid, succinic acid, acetic acid, or phthalic
acid; Tris, tromethamine hydrochloride, or phosphate buffers. Preferred buffers for use

in the present compositions are organic acid salts such as citrate.

{1231 Additionally, anti-TNF antibody compositions of the invention can include
polymeric excipients/additives such as polyvinylpyrrolidones, ficolls (a polymeric
sugar), dextrates (e.g., cyclodextrins, such as 2-hydroxypropyl-B-cyclodextrin),
polyethylene glycols, flavoring agents, antimicrobial agents, sweeteners, antioxidants,
antistatic agents, surfactants (e.g., polysorbates such as “TWEEN 20 and “TWEEN
807), lipids (e.g., phospholipids, fatty acids), steroids (e.g., cholesterol), and chelating
agents (e.g., EDTA).

{124} These and additional known pharmaceutical excipients and/or additives suitable
for use in the anti-TNF antibody, portion or variant compositions according to the
invention are known in the art, e.g., as listed in “Remington: The Science & Practice of
Pharmacy”, 19" ed., Williams & Williams, (1995), and in the “Physician’s Desk
Reference”, 52" ed., Medical Economics, Montvale, NJ (1998), the disclosures of
which are entirely incorporated herein by reference. Preferred carrier or excipient
materials are carbohydrates (e.g., saccharides and alditols) and buffers (e.g., citrate) or

polymeric agents.

{125} Formulations. As noted above, the invention provides for stable formulations,
which is preferably a phosphate buffer with saline or a chosen salt, as well as preserved
solutions and formulations containing a preservative as well as multi-use preserved
formulations suitable for pharmaceutical or veterinary use, comprising at least one anti-
TNF antibody in a pharmaceutically acceptable formulation. Preserved formulations
contain at least one known preservative or optionally selected from the group consisting
of at least one phenol, m-cresol, p-cresol, o-cresol, chlorocresol, benzyl alcohol,
phenylmercuric nitrite, phenoxyethanol, formaldehyde, chlorobutanol, magnesium
chloride (e.g., hexahydrate), alkylparaben (methyl, ethyl, propyl, butyl and the like),
benzalkonium chloride, benzethonium chloride, sodium dehydroacetate and thimerosal,

or mixtures thereof in an aqueous diluent. Any suitable concentration or mixture can
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be used as known in the art, such as 0.001-5%, or any range or value therein, such as,
but not limited to 0.001, 0.003, 0.005, 0.009, 0.01, 0.02, 0.03, 0.05, 0.09, 0.1, 0.2, 0.3,
04.,05,06,07,08,09,10,1.1,12,1.3,1.4,15,1.6,1.7,1.8,19,20,2.1,2.2,2.3,
24,25,26,27,2.8,29,3.0,3.1,3.2,3.3,34,3.5,3.6,3.7,3.8, 3.9, 4.0, 43,45, 4.6,
47,48, 4.9, or any range or value therein. Non-limiting examples include, no
preservative, 0.1-2% m-cresol (e.g., 0.2, 0.3. 0.4, 0.5, 0.9, 1.0%), 0.1-3% benzyl
alcohol (e.g., 0.5,09,1.1,,1.5,1.9, 2.0, 2.5%), 0.001-0.5% thimerosal (e.g., 0.005,
0.01), 0.001-2.0% phenol (e.g., 0.05, 0.25, 0.28, 0.5, 0.9, 1.0%), 0.0005-1.0%
alkylparaben(s) (e.g., 0.00075, 0.0009, 0.001, 0.002, 0.005, 0.0075, 0.009, 0.01, 0.02,
0.05, 0.075, 0.09, 0.1, 0.2, 0.3, 0.5, 0.75, 0.9, 1.0%), and the like.

{1261 Asnoted above, the invention provides an article of manufacture, comprising
packaging material and at least one vial comprising a solution of at least one anti-TNF
antibody with the prescribed buffers and/or preservatives, optionally in an aqueous
diluent, wherein said packaging material comprises a label that indicates that such
solution can be held over aperiod of 1,2, 3,4, 5, 6,9, 12, 18, 20, 24, 30, 36, 40, 48, 54,
60, 66, 72 hours or greater. The invention further comprises an article of manufacture,
comprising packaging material, a first vial comprising lyophilized at least one anti-TNF
antibody, and a second vial comprising an aqueous diluent of prescribed buffer or
preservative, wherein said packaging material comprises a label that instructs a patient
to reconstitute the at least one anti-TNF antibody in the aqueous diluent to form a

solution that can be held over a period of twenty-four hours or greater.

{1271 The at least one anti-TNF antibody used in accordance with the present
invention can be produced by recombinant means, including from mammalian cell or
transgenic preparations, or can be purified from other biological sources, as described

herein or as known in the art.

{128} The range of at least one anti-TNF antibody in the product of the present
invention includes amounts yielding upon reconstitution, if in a wet/dry system,
concentrations from about 1.0 pg/ml to about 1000 mg/ml, although lower and higher

concentrations are operable and are dependent on the intended delivery vehicle, e.g.,
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solution formulations will differ from transdermal patch, pulmonary, transmucosal, or

osmotic or micro pump methods.

{1291 Preferably, the aqueous diluent optionally further comprises a pharmaceutically
acceptable preservative. Preferred preservatives include those selected from the group
consisting of phenol, m-cresol, p-cresol, o-cresol, chlorocresol, benzyl alcohol,
alkylparaben (methyl, ethyl, propyl, butyl and the like), benzalkonium chloride,
benzethonium chloride, sodium dehydroacetate and thimerosal, or mixtures thereof.
The concentration of preservative used in the formulation is a concentration sufficient
to vield an anti-microbial effect. Such concentrations are dependent on the preservative

selected and are readily determined by the skilled artisan.

{1301 Other excipients, e.g. isotonicity agents, buffers, antioxidants, preservative
enhancers, can be optionally and preferably added to the diluent. An isotonicity agent,
such as glycerin, is commonly used at known concentrations. A physiologically
tolerated buffer is preferably added to provide improved pH control. The formulations
can cover a wide range of pHs, such as from about pH 4 to about pH 10, and preferred
ranges from about pH 5 to about pH 9, and a most preferred range of about 6.0 to about
8.0. Preferably the formulations of the present invention have pH between about 6.8
and about 7.8. Preferred buffers include phosphate buffers, most preferably sodium

phosphate, particularly phosphate buffered saline (PBS).

{131} Other additives, such as a pharmaceutically acceptable solubilizers like Tween
20 (polyoxyethylene (20) sorbitan monolaurate), Tween 40 (polyoxyethylene (20)
sorbitan monopalmitate), Tween 80 (polyoxyethylene (20) sorbitan monooleate),
Pluronic® (polyols) F68 (polyoxyethylene polyoxypropylene block copolymers), and
PEG (polyethylene glycol) or non-ionic surfactants such as polysorbate 20 or 80 or
poloxamer 184 or 188, Pluronic® (polyols), other block co-polymers, and chelators
such as EDTA and EGTA can optionally be added to the formulations or compositions
to reduce aggregation. These additives are particularly useful if a pump or plastic
container is used to administer the formulation. The presence of pharmaceutically

acceptable surfactant mitigates the propensity for the protein to aggregate.
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{132} The formulations of the present invention can be prepared by a process which
comprises mixing at least one anti-TNF antibody and a preservative selected from the
group consisting of phenol, m-cresol, p-cresol, o-cresol, chlorocresol, benzyl alcohol,
alkylparaben, (methyl, ethyl, propyl, butyl and the like), benzalkonium chloride,
benzethonium chloride, sodium dehydroacetate and thimerosal or mixtures thereof in
an aqueous diluent. Mixing the at least one anti-TNF antibody and preservative in an
aqueous diluent is carried out using conventional dissolution and mixing procedures.
To prepare a suitable formulation, for example, a measured amount of at least one anti-
TNF antibody in buffered solution is combined with the desired preservative in a
buffered solution in quantities sufficient to provide the protein and preservative at the
desired concentrations. Variations of this process would be recognized by one of
ordinary skill in the art. For example, the order the components are added, whether
additional additives are used, the temperature and pH at which the formulation is
prepared, are all factors that can be optimized for the concentration and means of

administration used.

{133} The claimed formulations can be provided to patients as clear solutions or as
dual vials comprising a vial of lyophilized at least one anti-TNF antibody that is
reconstituted with a second vial containing water, a preservative and/or excipients,
preferably a phosphate buffer and/or saline and a chosen salt, in an aqueous diluent.
Either a single solution vial or dual vial requiring reconstitution can be reused multiple
times and can suffice for a single or multiple cycles of patient treatment and thus can

provide a more convenient treatment regimen than currently available.

{134} The present claimed articles of manufacture are useful for administration over a
period of immediately to twenty-four hours or greater. Accordingly, the presently
claimed articles of manufacture offer significant advantages to the patient.
Formulations of the invention can optionally be safely stored at temperatures of from
about 2 to about 40°C and retain the biologically activity of the protein for extended
periods of time, thus, allowing a package label indicating that the solution can be held

and/or used over a period of 6, 12, 18, 24, 36, 48, 72, or 96 hours or greater. If
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preserved diluent is used, such label can include use up to 1-12 months, one-half, one

and a half, and/or two years.

{1351 The solutions of at least one anti-TNF antibody in the invention can be prepared
by a process that comprises mixing at least one antibody in an aqueous diluent. Mixing
is carried out using conventional dissolution and mixing procedures. To prepare a
suitable diluent, for example, a measured amount of at least one antibody in water or
buffer is combined in quantities sufficient to provide the protein and optionally a
preservative or buffer at the desired concentrations. Variations of this process would be
recognized by one of ordinary skill in the art. For example, the order the components
are added, whether additional additives are used, the temperature and pH at which the
formulation is prepared, are all factors that can be optimized for the concentration and

means of administration used.

{136] The claimed products can be provided to patients as clear solutions or as dual
vials comprising a vial of lyophilized at least one anti-TNF antibody that is
reconstituted with a second vial containing the aqueous diluent. Either a single solution
vial or dual vial requiring reconstitution can be reused multiple times and can suffice
for a single or multiple cycles of patient treatment and thus provides a more convenient

treatment regimen than currently available.

{137} The claimed products can be provided indirectly to patients by providing to
pharmacies, clinics, or other such institutions and facilities, clear solutions or dual vials
comprising a vial of lyophilized at least one anti-TNF antibody that is reconstituted
with a second vial containing the aqueous diluent. The clear solution in this case can
be up to one liter or even larger in size, providing a large reservoir from which smaller
portions of the at least one antibody solution can be retrieved one or multiple times for
transfer into smaller vials and provided by the pharmacy or clinic to their customers

and/or patients.

{1381 Recognized devices comprising these single vial systems include those pen-
injector devices for delivery of a solution such as BB-PensB-D® (pen injector device)

BDb-Autojector™: Humaject®, NexoRer® NOVOPEN® (pen injector device), B-D®Ren:
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AxtoRer® AUTOPEN® (pen injector device), and-OptiPen®OPTIPEN® (pen injector
device), GenotropinPen®GENOTROPIN PEN® (pen injector device) -Geretrononsn
Pen® Humatro Per® HUMATROPEN® (pen injector device), Reco-Pen®Referon
Pen® Biojector® BIOJECTOR® (pen injector device)4jeet®-J-tip Needle-Free

Injector®, Intraject®, and Medi-Ject®, e.g., as made or developed by Becton Dickensen
(Franklin Lakes, NJ, www. bectondickenson.com), Disetronic (Burgdorf, Switzerland,
www._disetronic.com; Bioject, Portland, Oregon (www._bioject.com); National Medical
Products, Weston Medical (Peterborough, UK, www._weston-medical.com), Medi-Ject
Corp (Minneapolis, MN, www. mediject.com). Recognized devices comprising a dual
vial system include those pen-injector systems for reconstituting a lyophilized drug in a
cartridge for delivery of the reconstituted solution such as the

HumatroPen*HUMATROPEN® (pen injector device).

{139} The products presently claimed include packaging material. The packaging
material provides, in addition to the information required by the regulatory agencies,
the conditions under which the product can be used. The packaging material of the
present invention provides instructions to the patient to reconstitute the at least one
anti-TNF antibody in the aqueous diluent to form a solution and to use the solution over
a period of 2-24 hours or greater for the two vial, wet/dry, product. For the single vial,
solution product, the label indicates that such solution can be used over a period of 2-24
hours or greater. The presently claimed products are useful for human pharmaceutical

product use.

{1401} The formulations of the present invention can be prepared by a process that
comprises mixing at least one anti-TNF antibody and a selected buffer, preferably a
phosphate buffer containing saline or a chosen salt. Mixing the at least one antibody
and buffer in an aqueous diluent is carried out using conventional dissolution and
mixing procedures. To prepare a suitable formulation, for example, a measured amount
of at least one antibody in water or buffer is combined with the desired buffering agent
in water in quantities sufficient to provide the protein and buffer at the desired

concentrations. Variations of this process would be recognized by one of ordinary skill
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in the art. For example, the order the components are added, whether additional
additives are used, the temperature and pH at which the formulation is prepared, are all

factors that can be optimized for the concentration and means of administration used.

{1411 The claimed stable or preserved formulations can be provided to patients as
clear solutions or as dual vials comprising a vial of lyophilized at least one anti-TNF
antibody that is reconstituted with a second vial containing a preservative or buffer and
excipients in an aqueous diluent. Either a single solution vial or dual vial requiring
reconstitution can be reused multiple times and can suffice for a single or multiple
cycles of patient treatment and thus provides a more convenient treatment regimen than

currently available.

{1421 At least one anti-TNF antibody in either the stable or preserved formulations or
solutions described herein, can be administered to a patient in accordance with the
present invention via a variety of delivery methods including SC or IM injection;
transdermal, pulmonary, transmucosal, implant, osmotic pump, cartridge, micro pump,

or other means appreciated by the skilled artisan, as well-known in the art.

{143} Therapeutic Applications. The present invention also provides a method for
modulating or treating at least one TNF related disease, in a cell, tissue, organ, animal,
or patient, as known in the art or as described herein, using at least one dual integrin

antibody of the present invention.

{144} The present invention also provides a method for modulating or treating at least
one TNF related disease, in a cell, tissue, organ, animal, or patient including, but not
limited to, at least one of obesity, an immune related disease, a cardiovascular disease,

an infectious disease, a malignant disease or a neurologic disease.

{145} The present invention also provides a method for modulating or treating at least
one immune related disease, in a cell, tissue, organ, animal, or patient including, but not
limited to, at least one of theumatoid arthritis, juvenile , systemic onset juvenile
rheumatoid arthritis, Ankylosing Spondylitis, ankylosing spondilitis, gastric ulcer,
seronegative arthropathies, osteoarthritis, inflammatory bowel disease, ulcerative

colitis, systemic lupus erythematosis, antiphospholipid syndrome,
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iridocy clitis/uveitis/optic neuritis, idiopathic pulmonary fibrosis, systemic
vasculitis/wegener's granulomatosis, sarcoidosis, orchitis/vasectomy reversal
procedures, allergic/atopic diseases, asthma, allergic thinitis, eczema, allergic contact
dermatitis, allergic conjunctivitis, hypersensitivity pneumonitis, transplants, organ
transplant rejection, graft-versus-host disease, systemic inflammatory response
syndrome, sepsis syndrome, gram positive sepsis, gram negative sepsis, culture
negative sepsis, fungal sepsis, neutropenic fever, urosepsis, meningococcemia,
trauma/hemorrhage, bums, ionizing radiation exposure, acute pancreatitis, adult
respiratory distress syndrome, alcohol-induced hepatitis, chronic inflammatory
pathologies, sarcoidosis, Crohn's pathology, sickle cell anemia, diabetes, nephrosis,
atopic diseases, hypersensitity reactions, allergic rhinitis, hay fever, perennial rhinitis,
conjunctivitis, endometriosis, asthma, urticaria, systemic anaphylaxis, dermatitis,
pernicious anemia, hemolytic disease, thrombocytopenia, graft rejection of any organ
or tissue, kidney transplant rejection, heart transplant rejection, liver transplant
rejection, pancreas transplant rejection, lung transplant rejection, bone marrow
transplant (BMT) rejection, skin allograft rejection, cartilage transplant rejection, bone
graft rejection, small bowel transplant rejection, fetal thymus implant rejection,
parathyroid transplant rejection, xenograft rejection of any organ or tissue, allograft
rejection, anti-receptor hypersensitivity reactions, Graves disease, Raynoud’s disease,
type B insulin-resistant diabetes, asthma, myasthenia gravis, antibody-meditated
cytotoxicity, type III hypersensitivity reactions, systemic lupus erythematosus, POEMS
syndrome (polyneuropathy, organomegaly, endocrinopathy, monoclonal gammopathy,
and skin changes syndrome), polyneuropathy, organomegaly, endocrinopathy,
monoclonal gammopathy, skin changes syndrome, antiphospholipid syndrome,
pemphigus, scleroderma, mixed connective tissue disease, idiopathic Addison’s
disease, diabetes mellitus, chronic active hepatitis, primary billiary cirrhosis, vitiligo,
vasculitis, post-MI cardiotomy syndrome, type IV hypersensitivity , contact dermatitis,
hypersensitivity pneumonitis, allograft rejection, granulomas due to intracellular
organisms, drug sensitivity, metabolic/idiopathic, Wilson's disease, hemachromatosis,

alpha-1-antitrypsin deficiency, diabetic retinopathy, hashimoto's thyroiditis,
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osteoporosis, primary biliary cirrhosis, thyroiditis, encephalomyelitis, cachexia, cystic
fibrosis, neonatal chronic lung disease, chronic obstructive pulmonary disease (COPD),
familial hematophagocytic lymphohistiocytosis, dermatologic conditions, psoriasis,
alopecia, nephrotic syndrome, nephritis, glomerular nephritis, acute renal failure,
hemodialysis, uremia, toxicity, preeclampsia, okt3 therapy, anti-cd3 therapy, cytokine
therapy, chemotherapy, radiation therapy (e.g., including but not limited toasthenia,
anemia, cachexia, and the like), chronic salicylate intoxication, and the like. See, e.g.,
the Merck Manual, 12th-17th Editions, Merck & Company, Rahway, NJ (1972, 1977,
1982, 1987, 1992, 1999), Pharmacotherapy Handbook, Wells et al., eds., Second
Edition, Appleton and Lange, Stamford, Conn. (1998, 2000), each entirely incorporated

by reference.

{146} The present invention also provides a method for modulating or treating at least
one cardiovascular disease in a cell, tissue, organ, animal, or patient, including, but not
limited to, at least one of cardiac stun syndrome, myocardial infarction, congestive
heart failure, stroke, ischemic stroke, hemorrhage, arteriosclerosis, atherosclerosis,
restenosis, diabetic ateriosclerotic disease, hypertension, arterial hypertension,
renovascular hypertension, syncope, shock, syphilis of the cardiovascular system, heart
failure, cor pulmonale, primary pulmonary hypertension, cardiac arrhythmias, atrial
ectopic beats, atrial flutter, atrial fibrillation (sustained or paroxysmal), post perfusion
syndrome, cardiopulmonary bypass inflammation response, chaotic or multifocal atrial
tachycardia, regular narrow QRS tachycardia, specific arrthythmias, ventricular
fibrillation, His bundle arrhythmias, atrioventricular block, bundle branch block,
myocardial ischemic disorders, coronary artery disease, angina pectoris, myocardial
infarction, cardiomyopathy, dilated congestive cardiomyopathy, restrictive
cardiomyopathy, valvular heart diseases, endocarditis, pericardial disease, cardiac
tumors, aortic and peripheral aneuryisms, aortic dissection, inflammation of the aorta,
occlusion of the abdominal aorta and its branches, peripheral vascular disorders,
occlusive arterial disorders, peripheral atherosclerotic disease, thromboangitis
obliterans, functional peripheral arterial disorders, Raynaud’s phenomenon and disease,

acrocyanosis, erythromelalgia, venous diseases, venous thrombosis, varicose veins,
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arteriovenous fistula, lymphedema, lipedema, unstable angina, reperfusion injury, post
pump syndrome, ischemia-reperfusion injury, and the like. Such a method can
optionally comprise administering an effective amount of a composition or
pharmaceutical composition comprising at least one anti-TNF antibody to a cell, tissue,

organ, animal or patient in need of such modulation, treatment or therapy.

{147} The present invention also provides a method for modulating or treating at least
one infectious disease in a cell, tissue, organ, animal or patient, including, but not
limited to, at least one of: acute or chronic bacterial infection, acute and chronic
parasitic or infectious processes, including bacterial, viral and fungal infections, HIV
infection/HIV neuropathy, meningitis, hepatitis (A,B or C, or the like), septic arthritis,
peritonitis, pneumonia, epiglottitis, e. coli 0157:h7, hemolytic uremic
syndrome/thrombolytic thrombocytopenic purpura, malaria, dengue hemorrhagic fever,
leishmaniasis, leprosy, toxic shock syndrome, streptococcal myositis, gas gangrene,

my cobacterium tuberculosis, mycobacterium avium intracellulare, pneumocystis carinii
pneumonia, pelvic inflammatory disease, orchitis/epidydimitis, legionella, lyme
disease, influenza a, epstein-barr virus, viral-associated hemaphagocytic syndrome,

vital encephalitis/aseptic meningitis, and the like.

{148} The present invention also provides a method for modulating or treating at least
one malignant disease in a cell, tissue, organ, animal or patient, including, but not
limited to, at least one of: leukemia, acute leukemia, acute lymphoblastic leukemia
(ALL), B-cell, T-cell or FAB ALL, acute myeloid leukemia (AML), chronic
myelocytic leukemia (CML), chronic lymphocytic leukemia (CLL), hairy cell
leukemia, myelodyplastic syndrome (MDS), a lymphoma, Hodgkin's disease, a
malignant lymphoma, non-Hodgkin’s lymphoma, Burkitt’s lymphoma, multiple
myeloma, Kaposi's sarcoma, colorectal carcinoma, pancreatic carcinoma,
nasopharyngeal carcinoma, malignant histiocytosis, paraneoplastic
syndrome/hypercalcemia of malignancy, solid tumors, adenocarcinomas, sarcomas,
malignant melanoma, hemangioma, metastatic disease, cancer related bone resorption,

cancer related bone pain, and the like.
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{149} The present invention also provides a method for modulating or treating at least
one neurologic disease in a cell, tissue, organ, animal or patient, including, but not
limited to, at least one of: neurodegenerative diseases, multiple sclerosis, migraine
headache, AIDS dementia complex, demyelinating diseases, such as multiple sclerosis
and acute transverse myelitis; extrapyramidal and cerebellar disorders' such as lesions
of the corticospinal system; disorders of the basal ganglia or cerebellar disorders;
hyperkinetic movement disorders such as Huntington's Chorea and senile chorea; drug-
induced movement disorders, such as those induced by drugs which block CNS
dopamine receptors; hypokinetic movement disorders, such as Parkinson's disease;
Progressive supranucleo Palsy; structural lesions of the cerebellum; spinocerebellar
degenerations, such as spinal ataxia, Friedreich's ataxia, cerebellar cortical
degenerations, multiple systems degenerations (Mencel, Dejerine-Thomas, Shi-Drager,
and Machado-Joseph); systemic disorders (Refsum's disease, abetalipoprotemia, ataxia,
telangiectasiaa, and mitochondrial multi-system disorder); demyelinating core
disorders, such as multiple sclerosis, acute transverse myelitis; and disorders of the
motor unit' such as neurogenic muscular atrophies (anterior horn cell degeneration,
such as amyotrophic lateral sclerosis, infantile spinal muscular atrophy and juvenile
spinal muscular atrophy); Alzheimer's disease; Down's Syndrome in middle age;
Diffuse Lewy body disease; Senile Dementia of Lewy body type; Wernicke-Korsakoff
syndrome; chronic alcoholism; Creutzfeldt-Jakob disease; Subacute sclerosing
panencephalitis, Hallerrorden-Spatz disease; and Dementia pugilistica, and the like.
Such a method can optionally comprise administering an effective amount of a
composition or pharmaceutical composition comprising at least one TNF antibody or
specified portion or variant to a cell, tissue, organ, animal or patient in need of such
modulation, treatment or therapy. See, e.g., the Merck Manual, 16" Edition, Merck &
Company, Rahway, NJ (1992)

{150} Any method of the present invention can comprise administering an effective
amount of a composition or pharmaceutical composition comprising at least one anti-
TNF antibody to a cell, tissue, organ, animal or patient in need of such modulation,

treatment or therapy. Such a method can optionally further comprise co-administration
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or combination therapy for treating such immune diseases, wherein the administering of
said at least one anti-TNF antibody, specified portion or variant thereof, further
comprises administering, before concurrently, and/or after, at least one selected from at
least one TNF antagonist (e.g., but not limited to a TNF antibody or fragment, a soluble
TNF receptor or fragment, fusion proteins thereof, or a small molecule TNF
antagonist), an antirheumatic (e.g., methotrexate, auranofin, aurothioglucose,
azathioprine, etanercept, gold sodium thiomalate, hydroxychloroquine sulfate,
leflunomide, sulfasalzine), a muscle relaxant, a narcotic, a non-steroid anti-
inflammatory drug (NSAID), an analgesic, an anesthetic, a sedative, a local anesthetic,
a neuromuscular blocker, an antimicrobial (e.g., aminoglycoside, an antifungal, an
antiparasitic, an antiviral, a carbapenem, cephalosporin, a flurorquinolone, a macrolide,
a penicillin, a sulfonamide, a tetracycline, another antimicrobial), an antipsoriatic, a
corticosteriod, an anabolic steroid, a diabetes related agent, a mineral, a nutritional, a
thyroid agent, a vitamin, a calcium related hormone, an antidiarrheal, an antitussive, an
antiemetic, an antiulcer, a laxative, an anticoagulant, an erythropieitin (e.g., epoetin
alpha), a filgrastim (e.g., G-CSF, Neupogen), a sargramostim (GM-CSF, Leukine), an
immunization, an immunoglobulin, an immunosuppressive (e.g., basiliximab,
cyclosporine, daclizumab), a growth hormone, a hormone replacement drug, an
estrogen receptor modulator, a mydriatic, a cycloplegic, an alkylating agent, an
antimetabolite, a mitotic inhibitor, a radiopharmaceutical, an antidepressant, antimanic
agent, an antipsychotic, an anxiolytic, a hypnotic, a sympathomimetic, a stimulant,
doneperil, tacrine, an asthma medication, a beta agonist, an inhaled steroid, a
leukotriene inhibitor, a methylxanthine, a cromolyn, an epinephrine or analog, dormase
alpha (Pulmozyme), a cytokine or a cytokine antagonist. Suitable dosages are well
known in the art. See, e.g., Wells et al., eds., Pharmacotherapy Handbook, 2™ Edition,
Appleton and Lange, Stamford, CT (2000); PDR Pharmacopoeia, Tarascon Pocket
Pharmacopoeia 2000, Deluxe Edition, Tarascon Publishing, Loma Linda, CA (2000),

each of which references are entirely incorporated herein by reference.

{151} TNF antagonists suitable for compositions, combination therapy, co-

administration, devices and/or methods of the present invention (further comprising at
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least one anti body, specified portion and variant thereof, of the present invention),
include, but are not limited to, anti-TNF antibodies, antigen-binding fragments thereof,
and receptor molecules which bind specifically to TNF; compounds which prevent
and/or inhibit TNF synthesis, TNF release or its action on target cells, such as
thalidomide, tenidap, phosphodiesterase inhibitors (e.g., pentoxifylline and rolipram),
A2b adenosine receptor agonists and A2b adenosine receptor enhancers; compounds
which prevent and/or inhibit TNF receptor signalling, such as mitogen activated protein
(MAP) kinase inhibitors; compounds which block and/or inhibit membrane TNF
cleavage, such as metalloproteinase inhibitors; compounds which block and/or inhibit
TNF activity, such as angiotensin converting enzyme (ACE) inhibitors (e.g., captopril);
and compounds which block and/or inhibit TNF production and/or synthesis, such as

MAP kinase inhibitors.

{152} As used herein, a "tumor necrosis factor antibody,” “TNF antibody,” “TNFa
antibody,” or fragment and the like decreases, blocks, inhibits, abrogates or interferes
with TNFa activity in vitro, in situ and/or preferably in vivo. For example, a suitable
TNF human antibody of the present invention can bind TNFa and includes anti-TNF
antibodies, antigen-binding fragments thereof, and specified mutants or domains
thereof that bind specifically to TNFo.. A suitable TNF antibody or fragment can also
decrease block, abrogate, interfere, prevent and/or inhibit TNF RNA, DNA or protein
synthesis, TNF release, TNF receptor signaling, membrane TNF cleavage, TNF
activity, TNF production and/or synthesis.

{133} Chimeric antibody cA2 consists of the antigen binding variable region of the
high-affinity neutralizing mouse anti-human TNFo IgG1 antibody, designated A2, and
the constant regions of a human IgG1, kappa immunoglobulin. The human IgG1 Fc
region improves allogeneic antibody effector function, increases the circulating serum
half-life and decreases the immunogenicity of the antibody. The avidity and epitope
specificity of the chimeric antibody cA2 is derived from the variable region of the
murine antibody A2. In a particular embodiment, a preferred source for nucleic acids

encoding the variable region of the murine antibody A2 is the A2 hybridoma cell line.
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{154} Chimeric A2 (cA2) neutralizes the cytotoxic effect of both natural and
recombinant human TNFa in a dose dependent manner. From binding assays of
chimeric antibody cA2 and recombinant human TNFa., the affinity constant of chimeric
antibody cA2 was calculated to be 1.04x101°M!. Preferred methods for determining
monoclonal antibody specificity and affinity by competitive inhibition can be found in
Harlow, et al., antibodies: A Laboratory Manual, Cold Spring Harbor Laboratory
Press, Cold Spring Harbor, New York, 1988; Colligan ef al., eds., Current Protocols in
Immunology, Greene Publishing Assoc. and Wiley Interscience, New York, (1992-
2000); Kozbor et al., Immunol. Today, 4.72-79 (1983). Ausubel et al., eds. Current
Protocols in Molecular Biology, Wiley Interscience, New York (1987-2000); and
Muller, Meth. Enzymol., 92:589-601 (1983), which references are entirely incorporated

herein by reference.

{155} In a particular embodiment, murine monoclonal antibody A2 is produced by a
cell line designated c134A. Chimeric antibody cA2 is produced by a cell line
designated c168A.

{1561 Additional examples of monoclonal anti-TNF antibodies that can be used in the
present invention are described in the art (see, e.g., U.S. Patent No. 5,231,024; Moller,
A. et al., Cytokine 2(3):162-169 (1990); U.S. Application No. 07/943,852 (filed
September 11, 1992); Rathjen ef al., International Publication No. WO 91/02078
(published February 21, 1991); Rubin ef al., EPO Patent Publication No. 0 218 868
(published April 22, 1987); Yone et al., EPO Patent Publication No. 0 288 088
(October 26, 1988); Liang, et al., Biochem. Biophys. Res. Comm. 137:847-854 (1986);
Meager, et al., Hybridoma 6:305-311 (1987); Fendly et al., Hybridoma 6:359-369
(1987); Bringman, et al., Hybridoma 6:489-507 (1987); and Hirai, et al., J. Immunol.
Meth. 96:57-62 (1987), which references are entirely incorporated herein by reference).

{1571 TNF Receptor Molecules. Preferred TNF receptor molecules useful in the
present invention are those that bind TNFo with high affinity (see, e.g., Feldmann et
al., International Publication No. WO 92/07076 (published April 30, 1992); Schall et
al., Cell 61:361-370 (1990); and Loetscher et a/., Cell 61:351-359 (1990), which
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references are entirely incorporated herein by reference) and optionally possess low
immunogenicity. In particular, the 55 kDa (p55 TNF-R) and the 75 kDa (p75 TNF-R)
TNF cell surface receptors are useful in the present invention. Truncated forms of
these receptors, comprising the extracellular domains (ECD) of the receptors or
functional portions thereof (see, e.g., Corcoran et al., Eur. J. Biochem. 223:831-840
(1994)), are also useful in the present invention. Truncated forms of the TNF receptors,
comprising the ECD, have been detected in urine and serum as 30 kDa and 40 kDa
TNFa inhibitory binding proteins (Engelmann, H. et al., J. Biol. Chem. 265:1531-1536
(1990)). TNF receptor multimeric molecules and TNF immunoreceptor fusion
molecules, and derivatives and fragments or portions thereof, are additional examples
of TNF receptor molecules which are useful in the methods and compositions of the
present invention. The TNF receptor molecules which can be used in the invention are
characterized by their ability to treat patients for extended periods with good to
excellent alleviation of symptoms and low toxicity. Low immunogenicity and/or high
affinity, as well as other undefined properties, can contribute to the therapeutic results

achieved.

[158] TNF receptor multimeric molecules useful in the present invention comprise all
or a functional portion of the ECD of two or more TNF receptors linked via one or
more polypeptide linkers or other nonpeptide linkers, such as polyethylene glycol
(PEG). The multimeric molecules can further comprise a signal peptide of a secreted
protein to direct expression of the multimeric molecule. These multimeric molecules
and methods for their production have been described in U.S. Application No.
08/437,533 (filed May 9, 1995), the content of which is entirely incorporated herein by

reference.

{159} TNF immunoreceptor fusion molecules useful in the methods and compositions
of the present invention comprise at least one portion of one or more immunoglobulin
molecules and all or a functional portion of one or more TNF receptors. These
immunoreceptor fusion molecules can be assembled as monomers, or hetero- or homo-
multimers. The immunoreceptor fusion molecules can also be monovalent or

multivalent. An example of such a TNF immunoreceptor fusion molecule is TNF
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receptor/IgG fusion protein. TNF immunoreceptor fusion molecules and methods for
their production have been described in the art (Lesslauer et al., Eur. J. Immunol.
21:2883-2886 (1991); Ashkenarzi ef al., Proc. Natl. Acad. Sci. USA 88:10535-10539
(1991); Peppel et al., J. Exp. Med. 174:1483-1489 (1991); Kolls et al., Proc. Natl.
Acad. Sci. USA 91:215-219 (1994); Butler et al., Cytokine 6(6):616-623 (1994); Baker
etal., Eur. J. Immunol. 24:2040-2048 (1994); Beutler ef al., U.S. Patent No. 5,447,851;
and U.S. Application No. 08/442,133 (filed May 16, 1995), each of which references
are entirely incorporated herein by reference). Methods for producing immunoreceptor
fusion molecules can also be found in Capon ef a/., U.S. Patent No. 5,116,964; Capon
etal., US. Patent No. 5,225,538; and Capon ef al., Nature 337:525-531 (1989), which

references are entirely incorporated herein by reference.

{160} A functional equivalent, derivative, fragment or region of TNF receptor
molecule refers to the portion of the TNF receptor molecule, or the portion of the TNF
receptor molecule sequence which encodes TNF receptor molecule, that is of sufficient
size and sequences to functionally resemble TNF receptor molecules that can be used in
the present invention (e.g., bind TNF[] with high affinity and possess low
immunogenicity). A functional equivalent of TNF receptor molecule also includes
modified TNF receptor molecules that functionally resemble TNF receptor molecules
that can be used in the present invention (e.g., bind TNFa with high affinity and
possess low immunogenicity). For example, a functional equivalent of TNF receptor
molecule can contain a "SILENT" codon or one or more amino acid substitutions,
deletions or additions (e.g., substitution of one acidic amino acid for another acidic
amino acid; or substitution of one codon encoding the same or different hydrophobic
amino acid for another codon encoding a hydrophobic amino acid). See Ausubel ef al.,
Current Protocols in Molecular Biology, Greene Publishing Assoc. and Wiley-
Interscience, New York (1987-2000).

{1611 Cytokines include any known cytokine. See, e.g., CopewithCytokines.com.
Cytokine antagonists include, but are not limited to, any antibody, fragment or mimetic,
any soluble receptor, fragment or mimetic, any small molecule antagonist, or any

combination thereof.
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{162} Therapeutic Treatments. Any method of the present invention can comprise a
method for treating a TNF mediated disorder, comprising administering a safe and
effective amount of a composition or pharmaceutical composition comprising at least
one anti-TNF antibody to a cell, tissue, organ, animal or patient in need of such
modulation, treatment or therapy. Such a method can optionally further comprise co-
administration or combination therapy for treating such immune diseases, wherein the
administering of said at least one anti-TNF antibody, specified portion or variant
thereof, further comprises administering, before concurrently, and/or after, at least one
selected from at least one TNF antagonist (e.g., but not limited to a TNF antibody or
fragment, a soluble TNF receptor or fragment, fusion proteins thereof, or a small
molecule TNF antagonist), an antirheumatic (e.g., methotrexate, auranofin,
aurothioglucose, azathioprine, etanercept, gold sodium thiomalate, hydroxychloroquine
sulfate, leflunomide, sulfasalzine), a muscle relaxant, a narcotic, a non-steroid anti-
inflammatory drug (NSAID), an analgesic, an anesthetic, a sedative, a local anesthetic,
a neuromuscular blocker, an antimicrobial (e.g., aminoglycoside, an antifungal, an
antiparasitic, an antiviral, a carbapenem, cephalosporin, a flurorquinolone, a macrolide,
a penicillin, a sulfonamide, a tetracycline, another antimicrobial), an antipsoriatic, a
corticosteriod, an anabolic steroid, a diabetes related agent, a mineral, a nutritional, a
thyroid agent, a vitamin, a calcium related hormone, an antidiarrheal, an antitussive, an
antiemetic, an antiulcer, a laxative, an anticoagulant, an erythropieitin (e.g., epoetin
alpha), a filgrastim (e.g., G-CSF, Neupogen), a sargramostim (GM-CSF, Leukine), an
immunization, an immunoglobulin, an immunosuppressive (e.g., basiliximab,
cyclosporine, daclizumab), a growth hormone, a hormone replacement drug, an
estrogen receptor modulator, a mydriatic, a cycloplegic, an alkylating agent, an
antimetabolite, a mitotic inhibitor, a radiopharmaceutical, an antidepressant, antimanic
agent, an antipsychotic, an anxiolytic, a hypnotic, a sympathomimetic, a stimulant,
doneperil, tacrine, an asthma medication, a beta agonist, an inhaled steroid, a
leukotriene inhibitor, a methylxanthine, a cromolyn, an epinephrine or analog, dormase

alpha (Pulmozyme), a cytokine or a cytokine antagonist.
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{163} As used herein, the term “safe”, as it relates to a composition, dose, dosage
regimen, treatment or method with an anti-TNF antibody of the present invention (e.g.,
the anti-TNF antibody golimumab), refers to a favorable risk:benefit ratio with an
acceptable frequency and/or acceptable severity of adverse events (AEs) and serious
adverse events (SAEs) compared to the standard of care or to another comparator such
as other anti-TNF agents. An adverse event is an untoward medical occurrence in a
patient administered a medicinal product. In particular, safe as it relates to a
composition, dose, dosage regimen, treatment or method with an anti-TNF antibody of
the present invention refers to an acceptable frequency and/or acceptable severity of
adverse events including, for example, infusion reactions, hepatobiliary laboratory

abnormalities, infections including TB, and malignancies.

{164} The terms "efficacy" and “effective” as used herein in the context of a
composition, dose, dosage regimen, treatment or method refer to the effectiveness of a
particular composition, dose, dosage, treatment or method with an anti-TNF antibody
of the present invention (e.g., the anti-TNF antibody golimumab). Efficacy can be
measured based on change in the course of the disease in response to an agent of the
present invention. For example, an anti-TNF antibody of the present invention is
administered to a patient in an amount and for a time sufficient to induce an
improvement, preferably a sustained improvement, in at least one indicator that reflects
the severity of the disorder that is being treated. Various indicators that reflect the
extent of the subject's illness, disease or condition may be assessed for determining
whether the amount and time of the treatment is sufficient. Such indicators include, for
example, clinically recognized indicators of disease severity, symptoms, or
manifestations of the disorder in question. The degree of improvement generally is
determined by a physician or other adequately trained individual, who may make the
determination based on signs, symptoms, biopsies, or other test results that indicate
amelioration of clinical symptoms or any other measure of disease activity. For
example, an anti-TNF antibody of the present invention may be administered to achieve
an improvement in a patient’s condition related to Ankylosing Spondylitis (AS).

Improvement in a patient’s condition related to AS can be assessed using one or more
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criteria including, for example, an Ankylosing Spondylitis Disease Activity Score
(ASDAS), a Bath Ankylosing Spondylitis Functional Index (BASFI), a Bath
Ankylosing Spondylitis Metrology Index (BASMI), a 36-item Short-Form Health
Survey Physical Component Summary (SF-36 PCS), a 36-item Short-Form Health
Survey Mental Component Summary (SF-36 MCS), and/or results from an Ankylosing
Spondylitis Qualify of Life (ASQoL) questionnaire. ASDAS is a disease activity score
(DAS) for use in AS that was developed by the Assessment of SpondyloArthritis
international Society. ASDAS is calculated using a formula with assessments that
include, e.g., total back pain, duration of morning stiffness, peripheral pain/swelling
and a patient global assessment. BASFI is a subject’s self-assessment represented as a
mean of 10 questions, 8 of which relate to the subject’s functional anatomy and 2 of
which relate to a subject’s ability to cope with everyday life. BASMI is an aggregate
score calculated by converting assessments into scores for 5 assessments including,
lateral lumbar flexion, tragus-to-wall distance, lumbar flexion, intermalleolar distance,
and cervical rotation angle. SF-36 is a questionnaire consisting of 8 multi-item scales
that are scored and SF-36 PSA and SF-36 MCS are summary scores derived from the
SF-36 that allow comparisons of the relative burden of different diseases and the
relative benefit of different treatments. ASQoL is a self-administered patient-reported
outcomes instrument consisting of 18 items requesting a response to questions related
to the impact of pain on sleep, mood, motivation, ability to cope, activities of daily

living, independence, relationships, and social life.

{165} Typically, treatment of pathologic conditions is effected by administering a safe
and effective amount or dosage of at least one anti-TNF antibody composition that
total, on average, a range from at least about 0.01 to 500 milligrams of at least one anti-
TNF antibody per kilogram of patient per dose, and preferably from at least about 0.1
to 100 milligrams antibody /kilogram of patient per single or multiple administration,
depending upon the specific activity of contained in the composition. Alternatively, the
effective serum concentration can comprise 0.1-5000 pg/ml serum concentration per
single or multiple administration. Suitable dosages are known to medical practitioners

and will, of course, depend upon the particular disease state, specific activity of the
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composition being administered, and the particular patient undergoing treatment. In
some instances, to achieve the desired therapeutic amount, it can be necessary to
provide for repeated administration, i.e., repeated individual administrations of a
particular monitored or metered dose, where the individual administrations are repeated

until the desired daily dose or effect is achieved.

{166] Preferred doses can optionally include 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9, 1,
2.3.4.5,6,7,8,9,10, 11,12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27,
28,29, 30, 31, 32, 33. 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50,
51, 52,53, 54, 55, 56, 57, 58. 59, 60, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74,
75,76, 77,78, 79, 80, 81, 82, 83, 84. 85, 86, 87, 88. 89, 90, 91, 92, 93, 94, 95, 96, 97,
98, 99 and/or 100-500 mg/kg/administration, or any range, value or fraction thereof, or
to achieve a serum concentration of 0.1, 0.5,0.9,1.0,1.1,1.2,1.5,1.9,2.0,2.5,2.9,
3.0,3.5,3.9,4.0,45,49,5.0,55,5.9,6.0,65,69,7.0,7.5,7.9,8.0,85,89,9.0,9.5,
99,10, 10.5,10.9, 11, 11.5, 11.9, 20, 12.5, 12.9, 13.0, 13.5, 13.9, 14.0, 14.5, 15, 15.5,
15.9,16, 16.5,16.9, 17, 17.5, 17.9, 18, 18.5, 18.9, 19, 19.5, 19.9, 20, 20.5, 20.9, 21, 22,
23,24, 25, 26,27, 28, 29, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 85, 90, 96, 100,
200, 300, 400, 500, 600, 700, 800, 900, 1000, 1500, 2000, 2500, 3000, 3500, 4000,
4500, and/or 5000 pg/ml serum concentration per single or multiple administration, or

any range, value or fraction thereof.

{1671 Alternatively, the dosage administered can vary depending upon known factors,
such as the pharmacodynamic characteristics of the particular agent, and its mode and
route of administration; age, health, and weight of the recipient; nature and extent of
symptoms, kind of concurrent treatment, frequency of treatment, and the effect desired.
Usually a dosage of active ingredient can be about 0.1 to 100 milligrams per kilogram
of body weight. Ordinarily 0.1 to 50, and preferably 0.1 to 10 milligrams per kilogram

per administration or in sustained release form is effective to obtain desired results.

{168} As anon-limiting example, treatment of humans or animals can be provided as
a one-time or periodic dosage of at least one antibody of the present invention 0.1 to

100 mg/kg, such as 0.5,0.9, 1.0, 1.1,1.5,2,3,4,5,6,7,8,9, 10, 11, 12, 13, 14, 15, 16,

74

Ex. 2001-078



JBISTO9USNP
MARKED-UP SPECIFICATION

17,18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 40, 45, 50, 60, 70, 80, 90 or 100
mg/kg, per day, on at least one of day 1,2,3,4,5,6,7,8,9,10, 11, 12, 13, 14, 15, 16,
17,18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28. 29, 30, 31, 32, 33, 34, 35, 36, 37. 38, 39,
or 40, or alternatively or additionally, at least one of week 1, 2, 3,4, 5, 6,7, 8,9, 10,
11,12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33,
34, 35,36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, or 52, or
alternatively or additionally, at leastone of 1,2, 3,4, 5,6,,7,8,9,10, 11, 12, 13, 14,
15,16, 17, 18, 19, or 20 years, or any combination thereof, using single, infusion or

repeated doses.

{169} Dosage forms (composition) suitable for internal administration generally
contain from about 0.1 milligram to about 500 milligrams of active ingredient per unit
or container. In these pharmaceutical compositions the active ingredient will ordinarily
be present in an amount of about 0.5-99.999% by weight based on the total weight of

the composition.

{170} For parenteral administration, the antibody can be formulated as a solution,
suspension, emulsion or lyophilized powder in association, or separately provided, with
a pharmaceutically acceptable parenteral vehicle. Examples of such vehicles are water,
saline, Ringer's solution, dextrose solution, and 1-10% human serum albumin.
Liposomes and nonaqueous vehicles such as fixed oils can also be used. The vehicle or
lyophilized powder can contain additives that maintain isotonicity (e.g., sodium
chloride, mannitol) and chemical stability (e.g., buffers and preservatives). The

formulation is sterilized by known or suitable techniques.

{171} Suitable pharmaceutical carriers are described in the most recent edition of

Remington's Pharmaceutical Sciences, A. Osol, a standard reference text in this field.

{172} Alternative Administration. Many known and developed modes of
administration can be used according to the present invention for administering
pharmaceutically effective amounts of at least one anti-TNF antibody according to the

present invention. While pulmonary administration is used in the following
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description, other modes of administration can be used according to the present

mvention with suitable results.

{1731 TNF antibodies of the present invention can be delivered in a carrier, as a
solution, emulsion, colloid, or suspension, or as a dry powder, using any of a variety of
devices and methods suitable for administration by inhalation or other modes described

here within or known in the art.

{174} Parenteral Formulations and Administration. Formulations for parenteral
administration can contain as common excipients sterile water or saline, polyalkylene
glycols such as polyethylene glycol, oils of vegetable origin, hydrogenated
naphthalenes and the like. Aqueous or oily suspensions for injection can be prepared
by using an appropriate emulsifier or humidifier and a suspending agent, according to
known methods. Agents for injection can be a non-toxic, non-orally administrable
diluting agent such as aqueous solution or a sterile injectable solution or suspension in a
solvent. As the usable vehicle or solvent, water, Ringer's solution, isotonic saline, etc.
are allowed; as an ordinary solvent, or suspending solvent, sterile involatile oil can be
used. For these purposes, any kind of involatile oil and fatty acid can be used, including
natural or synthetic or semisynthetic fatty oils or fatty acids; natural or synthetic or
semisynthtetic mono- or di- or tri-glycerides. Parental administration is known in the
art and includes, but is not limited to, conventional means of injections, a gas pressured
needle-less injection device as described in U.S. Pat. No. 5,851,198, and a laser
perforator device as described in U.S. Pat. No. 5,839,446 entirely incorporated herein

by reference.

{175} Alternative Delivery. The invention further relates to the administration of at
least one anti-TNF antibody by parenteral, subcutaneous, intramuscular, intravenous,
intrarticular, intrabronchial, intraabdominal, intracapsular, intracartilaginous,
intracavitary, intracelial, intracelebellar, intracerebroventricular, intracolic,
intracervical, intragastric, intrahepatic, intramyocardial, intraosteal, intrapelvic,
intrapericardiac, intraperitoneal, intrapleural, intraprostatic, intrapulmonary, intrarectal,

intrarenal, intraretinal, intraspinal, intrasynovial, intrathoracic, intrauterine, intravesical,
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bolus, vaginal, rectal, buccal, sublingual, intranasal, or transdermal means. At least one
anti-TNF antibody composition can be prepared for use for parenteral (subcutaneous,
intramuscular or intravenous) or any other administration particularly in the form of
liquid solutions or suspensions; for use in vaginal or rectal administration particularly
in semisolid forms such as, but not limited to, creams and suppositories; for buccal, or
sublingual administration such as, but not limited to, in the form of tablets or capsules;
or intranasally such as, but not limited to, the form of powders, nasal drops or aerosols
or certain agents; or transdermally such as not limited to a gel, ointment, lotion,
suspension or patch delivery system with chemical enhancers such as dimethyl
sulfoxide to either modify the skin structure or to increase the drug concentration in the
transdermal patch (Junginger, et al. In "Drug Permeation Enhancement"; Hsieh, D. S.,
Eds., pp. 59-90 (Marcel Dekker, Inc. New York 1994, entirely incorporated herein by
reference), or with oxidizing agents that enable the application of formulations
containing proteins and peptides onto the skin (WO 98/53847), or applications of
electric fields to create transient transport pathways such as electroporation, or to
increase the mobility of charged drugs through the skin such as iontophoresis, or
application of ultrasound such as sonophoresis (U.S. Pat. Nos. 4,309,989 and
4,767,402) (the above publications and patents being entirely incorporated herein by

reference).

{176} Pulmonary/Nasal Administration. For pulmonary administration, preferably
at least one anti-TNF antibody composition is delivered in a particle size effective for
reaching the lower airways of the lung or sinuses. According to the invention, at least
one anti-TNF antibody can be delivered by any of a variety of inhalation or nasal
devices known in the art for administration of a therapeutic agent by inhalation. These
devices capable of depositing aerosolized formulations in the sinus cavity or alveoli of
a patient include metered dose inhalers, nebulizers, dry powder generators, sprayers,
and the like. Other devices suitable for directing the pulmonary or nasal administration
of antibodies are also known in the art. All such devices can use of formulations
suitable for the administration for the dispensing of antibody in an aerosol. Such

aerosols can be comprised of either solutions (both aqueous and non-aqueous) or solid
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particles. Metered dose inhalers like the Ventelin VENTOLIN® (metered dose inhaler),
typically use a propellant gas and require actuation during inspiration (See, e.g., WO
94/16970, WO 98/35888). Dry powder inhalers like Turbuhaler™ (Astra), Rotahaler®
(Glaxo), BiskusDISKUS® (inhaler) (Glaxo), Spires™SPIROS® (inhaler) (Dura),
devices marketed by Inhale Therapeutics, and the Spinhaler® powder inhaler (Fisons),
use breath-actuation of a mixed powder (US 4668218 Astra, EP 237507 Astra, WO
97/25086 Glaxo, WO 94/08552 Dura, US 5458135 Inhale, WO 94/06498 Fisons,
entirely incorporated herein by reference). Nebulizers like AERX™AERX® (nebulizer)
Aradigm, the UktraventULTRAVENT® (nebulizer) (Mallinckrodt), and the Acorn II*®
nebulizer (Marquest Medical Products) (US 5404871 Aradigm, WO 97/22376), the

above references entirely incorporated herein by reference, produce aerosols from
solutions, while metered dose inhalers, dry powder inhalers, etc. generate small particle
aerosols. These specific examples of commercially available inhalation devices are
intended to be a representative of specific devices suitable for the practice of this
invention, and are not intended as limiting the scope of the invention. Preferably, a
composition comprising at least one anti-TNF antibody is delivered by a dry powder
inhaler or a sprayer. There are a several desirable features of an inhalation device for
administering at least one antibody of the present invention. For example, delivery by
the inhalation device is advantageously reliable, reproducible, and accurate. The
inhalation device can optionally deliver small dry particles, e.g. less than about 10 pum,

preferably about 1-5 pum, for good respirability.

{1771 Administration of TNF antibody Compositions as a Spray. A spray
including TNF antibody composition protein can be produced by forcing a suspension
or solution of at least one anti-TNF antibody through a nozzle under pressure. The
nozzle size and configuration, the applied pressure, and the liquid feed rate can be
chosen to achieve the desired output and particle size. An electrospray can be
produced, for example, by an electric field in connection with a capillary or nozzle
feed. Advantageously, particles of at least one anti-TNF antibody composition protein
delivered by a sprayer have a particle size less than about 10 um, preferably in the

range of about 1 um to about 5 pm, and most preferably about 2 um to about 3 pm.
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{178} Formulations of at least one anti-TNF antibody composition protein suitable for
use with a sprayer typically include antibody composition protein in an aqueous
solution at a concentration of about 0.1 mg to about 100 mg of at least one anti-TNF
antibody composition protein per ml of solution or mg/gm, or any range or value
therein, e.g., but not limited to, .1, .2., .3, 4, .5, .6,.7,.8,.9,1,2,3,4,5,6,7,8,9, 10,
11,12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 40, 45, 50,
60, 70, 80, 90 or 100 mg/ml or mg/gm. The formulation can include agents such as an
excipient, a buffer, an isotonicity agent, a preservative, a surfactant, and, preferably,
zinc. The formulation can also include an excipient or agent for stabilization of the
antibody composition protein, such as a buffer, a reducing agent, a bulk protein, or a
carbohydrate. Bulk proteins useful in formulating antibody composition proteins
include albumin, protamine, or the like. Typical carbohydrates useful in formulating
antibody composition proteins include sucrose, mannitol, lactose, trehalose, glucose, or
the like. The antibody composition protein formulation can also include a surfactant,
which can reduce or prevent surface-induced aggregation of the antibody composition
protein caused by atomization of the solution in forming an aerosol. Various
conventional surfactants can be employed, such as polyoxyethylene fatty acid esters
and alcohols, and polyoxyethylene sorbitol fatty acid esters. Amounts will generally
range between 0.001 and 14% by weight of the formulation. Especially preferred
surfactants for purposes of this invention are polyoxyethylene sorbitan monooleate,
polysorbate 80, polysorbate 20, or the like. Additional agents known in the art for
formulation of a protein such as TNF antibodies, or specified portions or variants, can

also be included in the formulation.

{1791 Administration of TNF antibody compositions by a Nebulizer. Antibody
composition protein can be administered by a nebulizer, such as jet nebulizer or an
ultrasonic nebulizer. Typically, in a jet nebulizer, a compressed air source is used to
create a high-velocity air jet through an orifice. As the gas expands beyond the nozzle,
a low-pressure region is created, which draws a solution of antibody composition
protein through a capillary tube connected to a liquid reservoir. The liquid stream from

the capillary tube is sheared into unstable filaments and droplets as it exits the tube,
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creating the aerosol. A range of configurations, flow rates, and baffle types can be
employed to achieve the desired performance characteristics from a given jet nebulizer.
In an ultrasonic nebulizer, high-frequency electrical energy is used to create vibrational,
mechanical energy, typically employing a piezoelectric transducer. This energy is
transmitted to the formulation of antibody composition protein either directly or
through a coupling fluid, creating an aerosol including the antibody composition
protein. Advantageously, particles of antibody composition protein delivered by a
nebulizer have a particle size less than about 10 um, preferably in the range of about 1

pm to about 5 um, and most preferably about 2 pm to about 3 pm.

{1801 Formulations of at least one anti-TNF antibody suitable for use with a nebulizer,
either jet or ultrasonic, typically include a concentration of about 0.1 mg to about 100
mg of at least one anti-TNF antibody protein per ml of solution. The formulation can
include agents such as an excipient, a buffer, an isotonicity agent, a preservative, a
surfactant, and, preferably, zinc. The formulation can also include an excipient or
agent for stabilization of the at least one anti-TNF antibody composition protein, such
as a buffer, a reducing agent, a bulk protein, or a carbohydrate. Bulk proteins useful in
formulating at least one anti-TNF antibody composition proteins include albumin,
protamine, or the like. Typical carbohydrates useful in formulating at least one anti-
TNF antibody include sucrose, mannitol, lactose, trehalose, glucose, or the like. The at
least one anti-TNF antibody formulation can also include a surfactant, which can
reduce or prevent surface-induced aggregation of the at least one anti-TNF antibody
caused by atomization of the solution in forming an aerosol. Various conventional
surfactants can be employed, such as polyoxyethylene fatty acid esters and alcohols,
and polyoxyethylene sorbital fatty acid esters. Amounts will generally range between
0.001 and 4% by weight of the formulation. Especially preferred surfactants for
purposes of this invention are polyoxyethylene sorbitan mono-oleate, polysorbate 80,
polysorbate 20, or the like. Additional agents known in the art for formulation of a

protein such as antibody protein can also be included in the formulation.
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{181} Administration of TNF antibody compositions By A Metered Dose Inhaler.
In a metered dose inhaler (MDI), a propellant, at least one anti-TNF antibody, and any
excipients or other additives are contained in a canister as a mixture including a
liquefied compressed gas. Actuation of the metering valve releases the mixture as an
aerosol, preferably containing particles in the size range of less than about 10 pum,
preferably about 1 pum to about 5 pwm, and most preferably about 2 pum to about 3 pum.
The desired aerosol particle size can be obtained by employing a formulation of
antibody composition protein produced by various methods known to those of skill in
the art, including jet-milling, spray drying, critical point condensation, or the like.
Preferred metered dose inhalers include those manufactured by 3M or Glaxo and

employing a hydrofluorocarbon propellant.

{182} Formulations of at least one anti-TNF antibody for use with a metered-dose
inhaler device will generally include a finely divided powder containing at least one
anti-TNF antibody as a suspension in a non-aqueous medium, for example, suspended
in a propellant with the aid of a surfactant. The propellant can be any conventional
material employed for this purpose, such as chlorofluorocarbon, a
hydrochlorofluorocarbon, a hydrofluorocarbon, or a hydrocarbon, including
trichlorofluoromethane, dichlorodifluoromethane, dichlorotetrafluoroethanol and
1,1,1,2-tetrafluoroethane, HF A-134a (hydrofluroalkane-134a), HFA-227
(hydrofluroalkane-227), or the like. Preferably the propellant is a hydrofluorocarbon.
The surfactant can be chosen to stabilize the at least one anti-TNF antibody as a
suspension in the propellant, to protect the active agent against chemical degradation,
and the like. Suitable surfactants include sorbitan trioleate, soya lecithin, oleic acid, or
the like. In some cases solution aerosols are preferred using solvents such as ethanol.
Additional agents known in the art for formulation of a protein can also be included in

the formulation.

[183] One of ordinary skill in the art will recognize that the methods of the current
invention can be achieved by pulmonary administration of at least one anti-TNF

antibody compositions via devices not described herein.
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{184} Oral Formulations and Administration. Formulations for oral rely on the co-
administration of adjuvants (e.g., resorcinols and nonionic surfactants such as
polyoxyethylene oleyl ether and n-hexadecylpolyethylene ether) to increase artificially
the permeability of the intestinal walls, as well as the co-administration of enzymatic
inhibitors (e.g., pancreatic trypsin inhibitors, diisopropylfluorophosphate (DFF) and
trasylol) to inhibit enzymatic degradation. The active constituent compound of the
solid-type dosage form for oral administration can be mixed with at least one additive,
including sucrose, lactose, cellulose, mannitol, trehalose, raffinose, maltitol, dextran,
starches, agar, arginates, chitins, chitosans, pectins, gum tragacanth, gum arabic,
gelatin, collagen, casein, albumin, synthetic or semisynthetic polymer, and glyceride.
These dosage forms can also contain other type(s) of additives, e.g., inactive diluting
agent, lubricant such as magnesium stearate, paraben, preserving agent such as sorbic
acid, ascorbic acid, .alpha.-tocopherol, antioxidant such as cysteine, disintegrator,
binder, thickener, buffering agent, sweetening agent, flavoring agent, perfuming agent,

etc.

{185} Tablets and pills can be further processed into enteric-coated preparations. The
liquid preparations for oral administration include emulsion, syrup, elixir, suspension
and solution preparations allowable for medical use. These preparations can contain
inactive diluting agents ordinarily used in said field, e.g., water. Liposomes have also
been described as drug delivery systems for insulin and heparin (U.S. Pat. No.
4,239,754). More recently, microspheres of artificial polymers of mixed amino acids
(proteinoids) have been used to deliver pharmaceuticals (U.S. Pat. No. 4,925,673).
Furthermore, carrier compounds described in U.S. Pat. No. 5,879,681 and U.S. Pat. No.

5,5,871,753 are used to deliver biologically active agents orally are known in the art.

{186] Mucosal Formulations and Administration. For absorption through mucosal
surfaces, compositions and methods of administering at least one anti-TNF antibody
include an emulsion comprising a plurality of submicron particles, a mucoadhesive
macromolecule, a bioactive peptide, and an aqueous continuous phase, which promotes
absorption through mucosal surfaces by achieving mucoadhesion of the emulsion

particles (U.S. Pat. Nos. 5,514,670). Mucous surfaces suitable for application of the
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emulsions of the present invention can include corneal, conjunctival, buccal,
sublingual, nasal, vaginal, pulmonary, stomachic, intestinal, and rectal routes of
administration. Formulations for vaginal or rectal administration, e.g. suppositories,
can contain as excipients, for example, polyalkyleneglycols, vaseline, cocoa butter, and
the like. Formulations for intranasal administration can be solid and contain as
excipients, for example, lactose or can be aqueous or oily solutions of nasal drops. For
buccal administration excipients include sugars, calcium stearate, magnesium stearate,

pregelinatined starch, and the like (U.S. Pat. Nos. 5,849,695).

{187} Transdermal Formulations and Administration. For transdermal
administration, the at least one anti-TNF antibody is encapsulated in a delivery device
such as a liposome or polymeric nanoparticles, microparticle, microcapsule, or
microspheres (referred to collectively as microparticles unless otherwise stated). A
number of suitable devices are known, including microparticles made of synthetic
polymers such as polyhydroxy acids such as polylactic acid, polyglycolic acid and
copolymers thereof, polyorthoesters, polyanhydrides, and polyphosphazenes, and
natural polymers such as collagen, polyamino acids, albumin and other proteins,
alginate and other polysaccharides, and combinations thereof (U.S. Pat. Nos.

5,814,599).

{1881 Prolonged Administration and Formulations. It can be sometimes desirable
to deliver the compounds of the present invention to the subject over prolonged periods
of time, for example, for periods of one week to one year from a single administration.
Various slow release, depot or implant dosage forms can be utilized. For example, a
dosage form can contain a pharmaceutically acceptable non-toxic salt of the
compounds that has a low degree of solubility in body fluids, for example, (a) an acid
addition salt with a polybasic acid such as phosphoric acid, sulfuric acid, citric acid,
tartaric acid, tannic acid, pamoic acid, alginic acid, polyglutamic acid, naphthalene
mono- or di-sulfonic acids, polygalacturonic acid, and the like; (b) a salt with a
polyvalent metal cation such as zinc, calcium, bismuth, barium, magnesium, aluminum,
copper, cobalt, nickel, cadmium and the like, or with an organic cation formed from

e.g., N.N'-dibenzyl-ethylenediamine or ethylenediamine; or (¢) combinations of (a) and
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(b) e.g. a zinc tannate salt. Additionally, the compounds of the present invention or,
preferably, a relatively insoluble salt such as those just described, can be formulated in
a gel, for example, an aluminum monostearate gel with, e.g. sesame oil, suitable for
injection. Particularly preferred salts are zinc salts, zinc tannate salts, pamoate salts, and
the like. Another type of slow release depot formulation for injection would contain the
compound or salt dispersed for encapsulated in a slow degrading, non-toxic, non-
antigenic polymer such as a polylactic acid/polyglycolic acid polymer for example as
described in U.S. Pat. No. 3,773,919. The compounds or, preferably, relatively
insoluble salts such as those described above can also be formulated in cholesterol
matrix silastic pellets, particularly for use in animals. Additional slow release, depot or
implant formulations, e.g. gas or liquid liposomes are known in the literature (U.S. Pat.
Nos. 5,770,222 and "Sustained and Controlled Release Drug Delivery Systems", J. R.
Robinson ed., Marcel Dekker, Inc., N.Y ., 1978).

{1891 Having generally described the invention, the same will be more readily
understood by reference to the following examples, which are provided by way of

illustration and are not intended as limiting.
Example 1: Cloning and Expression of TNF antibody in Mammalian Cells.

{1901} A typical mammalian expression vector contains at least one promoter element,
which mediates the initiation of transcription of mRNA, the antibody coding sequence,
and signals required for the termination of transcription and polyadenylation of the
transcript. Additional elements include enhancers, Kozak sequences and intervening
sequences flanked by donor and acceptor sites for RNA splicing. Highly efficient
transcription can be achieved with the early and late promoters from SV40, the long
terminal repeats (LTRS) from Retroviruses, e.g., RSV, HTLVI, HIVI and the early
promoter of the cytomegalovirus (CMV). However, cellular elements can also be used
(e.g., the human actin promoter). Suitable expression vectors for use in practicing the
present invention include, for example, vectors such as pIRES1neo, pRetro-Off,
pRetro-On, PLXSN, or pLNCX (Clonetech Labs, Palo Alto, CA), pcDNA3.1 (+/-),
pcDNA/Zeo (+/-) or pcDNA3.1/Hygro (+/-) (Invitrogen), PSVL and PMSG
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(Pharmacia, Uppsala, Sweden), pRSVcat (ATCC 37152), pSV2dhfr (ATCC 37146)
and pBC12MI (ATCC 67109). Mammalian host cells that could be used include
human Hela 293, H9 and Jurkat cells, mouse NIH3T3 and C127 cells, Cos 1, Cos 7 and
CV 1, quail QC1-3 cells, mouse L cells and Chinese hamster ovary (CHO) cells.

{191} Alternatively, the gene can be expressed in stable cell lines that contain the gene
integrated into a chromosome. The co-transfection with a selectable marker such as
dhfr, gpt, neomycin, or hygromycin allows the identification and isolation of the

transfected cells.

{192} The transfected gene can also be amplified to express large amounts of the
encoded antibody. The DHFR (dihydrofolate reductase) marker is useful to develop
cell lines that carry several hundred or even several thousand copies of the gene of
interest. Another useful selection marker is the enzyme glutamine synthase (GS)
(Murphy, et al., Biochem. J. 227:277-279 (1991); Bebbington, et al., Bio/Technology
10:169-175 (1992)). Using these markers, the mammalian cells are grown in selective
medium and the cells with the highest resistance are selected. These cell lines contain
the amplified gene(s) integrated into a chromosome. Chinese hamster ovary (CHO) and

NSO cells are often used for the production of antibodies.

{1931 The expression vectors pCl and pC4 contain the strong promoter (LTR) of the
Rous Sarcoma Virus (Cullen, et al., Molec. Cell. Biol. 5:438-447 (1985)) plus a
fragment of the CMV-enhancer (Boshart, et al., Cell 41:521-530 (1985)). Multiple
cloning sites, e.g., with the restriction enzyme cleavage sites BamHI, Xbal and Asp718,
facilitate the cloning of the gene of interest. The vectors contain in addition the 3'

intron, the polyadenylation and termination signal of the rat preproinsulin gene.

{194} Cloning and Expression in CHO Cells. The vector pC4 is used for the
expression of TNF antibody. Plasmid pC4 is a derivative of the plasmid pSV2-dhfr
(ATCC Accession No. 37146). The plasmid contains the mouse DHFR gene under
control of the SV40 early promoter. Chinese hamster ovary- or other cells lacking
dihydrofolate activity that are transfected with these plasmids can be selected by

growing the cells in a selective medium (e.g., alpha minus MEM, Life Technologies,
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Gaithersburg, MD) supplemented with the chemotherapeutic agent methotrexate. The
amplification of the DHFR genes in cells resistant to methotrexate (MTX) has been
well documented (see, e.g., F. W. Alt, et al., J. Biol. Chem. 253:1357-1370 (1978); J. L.
Hamlin and C. Ma, Biochem. et Biophys. Acta 1097:107-143 (1990); and M. J. Page
and M. A. Sydenham, Biotechnology 9:64-68 (1991)). Cells grown in increasing
concentrations of MTX develop resistance to the drug by overproducing the target
enzyme, DHFR, as a result of amplification of the DHFR gene. If a second gene is
linked to the DHFR gene, it is usually co-amplified and over-expressed. Itis known in
the art that this approach can be used to develop cell lines carrying more than 1,000
copies of the amplified gene(s). Subsequently, when the methotrexate is withdrawn,
cell lines are obtained that contain the amplified gene integrated into one or more

chromosome(s) of the host cell.

{1951 Plasmid pC4 contains for expressing the gene of interest the strong promoter of
the long terminal repeat (LTR) of the Rous Sarcoma Virus (Cullen, et al., Molec. Cell.
Biol. 5:438-447 (1985)) plus a fragment isolated from the enhancer of the immediate
early gene of human cytomegalovirus (CMV) (Boshart, et al., Cell 41:521-530 (1985)).
Downstream of the promoter are BamHI, Xbal, and Asp718 restriction enzyme
cleavage sites that allow integration of the genes. Behind these cloning sites the
plasmid contains the 3' intron and polyadenylation site of the rat preproinsulin gene.
Other high efficiency promoters can also be used for the expression, e.g., the human
beta-actin promoter, the SV40 early or late promoters or the long terminal repeats from
other retroviruses, e.g., HIV and HTLVI. Clontech's Tet-Off and Tet-On gene
expression systems and similar systems can be used to express the TNF in a regulated
way in mammalian cells (M. Gossen, and H. Bujard, Proc. Natl. Acad. Sci. USA 89:
5547-5551 (1992)). For the polyadenylation of the mRNA other signals, e.g., from the
human growth hormone or globin genes can be used as well. Stable cell lines carrying
a gene of interest integrated into the chromosomes can also be selected upon co-
transfection with a selectable marker such as gpt, G418 or hygromycin. It is
advantageous to use more than one selectable marker in the beginning, e.g., G418 plus

methotrexate.
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{196} The plasmid pC4 is digested with restriction enzymes and then
dephosphorylated using calf intestinal phosphatase by procedures known in the art.

The vector is then isolated from a 1% agarose gel.

{1971 The isolated variable and constant region encoding DNA and the
dephosphorylated vector are then ligated with T4 DNA ligase. E. coli HB101 or XL-1
Blue cells are then transformed and bacteria are identified that contain the fragment

inserted into plasmid pC4 using, for instance, restriction enzyme analysis.

{198} Chinese hamster ovary (CHO) cells lacking an active DHFR gene are used for
transfection. 5 pg of the expression plasmid pC4 is cotransfected with 0.5 pg of the
plasmid pSV2-neo using lipofectin. The plasmid pSV2neo contains a dominant
selectable marker, the neo gene from Tn5 encoding an enzy me that confers resistance
to a group of antibiotics including G418. The cells are seeded in alpha minus MEM
supplemented with 1 png /ml G418. After 2 days, the cells are trypsinized and seeded in
hybridoma cloning plates (Greiner, Germany) in alpha minus MEM supplemented with
10, 25, or 50 ng/ml of methotrexate plus 1 pg /ml G418. After about 10-14 days single
clones are trypsinized and then seeded in 6-well petri dishes or 10 ml flasks using
different concentrations of methotrexate (50 nM, 100 nM, 200 nM, 400 nM, 800 nM).
Clones growing at the highest concentrations of methotrexate are then transferred to
new 6-well plates containing even higher concentrations of methotrexate (1 mM, 2
mM, 5 mM, 10 mM, 20 mM). The same procedure is repeated until clones are obtained
that grow at a concentration of 100 - 200 mM. Expression of the desired gene product
is analyzed, for instance, by SDS-PAGE and Western blot or by reverse phase HPLC

analysis.

Example 2: Generation of High Affinity Human IgG Monoclonal Antibodies
Reactive With Human TNF Using Transgenic Mice.

{1991 Summary. Transgenic mice have been used that contain human heavy and
light chain immunoglobulin genes to generate high affinity, completely human,
monoclonal antibodies that can be used therapeutically to inhibit the action of TNF for

the treatment of one or more TNF-mediated disease. (CBA/J x C57/BL6/J) F2 hybrid
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mice containing human variable and constant region antibody transgenes for both
heavy and light chains are immunized with human recombinant TNF (Taylor et al., Intl.
Immunol. 6:579-591 (1993); Lonberg, et al., Nature 368:856-859 (1994); Neuberger,
M., Nature Biotech. 14:826 (1996); Fishwild, et al., Nature Biotechnology 14:845-851
(1996)). Several fusions yielded one or more panels of completely human TNF reactive
IgG monoclonal antibodies. The completely human anti-TNF antibodies are further
characterized. All are IgGlk. Such antibodies are found to have affinity constants
somewhere between 1x10° and 9x10'?. The unexpectedly high affinities of these fully
human monoclonal antibodies make them suitable candidates for therapeutic
applications in TNF related diseases, pathologies or disorders.

{200} Abbreviations. BSA - bovine serum albumin; CO: - carbon dioxide; DMSO -
dimethyl sulfoxide; EIA - enzyme immunoassay; FBS - fetal bovine serum; H20: -
hydrogen peroxide; HRP - horseradish peroxidase; ID — interadermal; Ig —
immunoglobulin; TNF - tissue necrosis factor alpha; IP — intraperitoneal; IV —
intravenous; Mab - monoclonal antibody; OD - optical density; OPD - o-
Phenylenediamine dihydrochloride; PEG - polyethylene glycol; PSA - penicillin,
streptomy cin, amphotericin; RT - room temperature; SQ — subcutaneous; v/v - volume

per volume; w/v - weight per volume.

Materials and Methods.

{2111 Animals . Transgenic mice that can express human antibodies are known in the
art (and are commercially available (e.g., from GenPharm International, San Jose, CA;
Abgenix, Freemont, CA, and others) that express human immunoglobulins but not
mouse IgM or Igk. For example, such transgenic mice contain human sequence
transgenes that undergo V{(D)J joining, heavy-chain class switching, and somatic
mutation to generate a repertoire of human sequence immunoglobulins (Lonberg, et al.,
Nature 368:856-859 (1994)). The light chain transgene can be derived, e.g., in part
from a yeast artificial chromosome clone that includes nearly half of the germline
human Vk region. In addition, the heavy-chain transgene can encode both human p

and human y1(Fishwild, et al., Nature Biotechnology 14:845-851 (1996)) and/or y3
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constant regions. Mice derived from appropriate genotopic lineages can be used in the
immunization and fusion processes to generate fully human monoclonal antibodies to

TNF.

{2021 Immunization. One or more immunization schedules can be used to generate
the anti-TNF human hybridomas. The first several fusions can be performed after the
following exemplary immunization protocol, but other similar known protocols can be
used. Several 14-20 week old female and/or surgically castrated transgenic male mice
are immunized IP and/or ID with 1-1000 ug of recombinant human TNF emulsified
with an equal volume of TITERMAX or complete Freund's adjuvant in a final volume
of 100-400uL (e.g., 200). Each mouse can also optionally receive 1-10 pgin 100 pL
physiological saline at each of 2 SQ sites. The mice can then be immunized 1-7, 5-12,
10-18, 17-25 and/or 21-34 days later IP (1-400 ug) and SQ (1-400 pg x 2) with TNF
emulsified with an equal volume of TITERMAX or incomplete Freund's adjuvant.
Mice can be bled 12-25 and 25-40 days later by retro-orbital puncture without
anti-coagulant. The blood is then allowed to clot at RT for one hour and the serum is
collected and titered using an TNF EIA assay according to known methods. Fusions
are performed when repeated injections do not cause titers to increase. At that time, the
mice can be given a final IV booster injection of 1-400 pg TNF diluted in 100 pL
physiological saline. Three days later, the mice can be euthanized by cervical
dislocation and the spleens removed aseptically and immersed in 10 mL of cold
phosphate buffered saline (PBS) containing 100 U/mL penicillin, 100 pg/mL
streptomycin, and 0.25 pg/mL amphotericin B (PSA). The splenocytes are harvested by
sterilely perfusing the spleen with PSA-PBS. The cells are washed once in cold
PSA-PBS, counted using Trypan blue dye exclusion and resuspended in RPMI 1640
media containing 25 mM Hepes.

{203} Cell Fusion. Fusion can be carried out at a 1:1 to 1:10 ratio of murine
myeloma cells to viable spleen cells according to known methods, e.g., as known in the
art. As anon-limiting example, spleen cells and myeloma cells can be pelleted
together. The pellet can then be slowly resuspended, over 30 seconds, in 1 mL of 50%
(w/v) PEG/PBS solution (PEG molecular weight 1,450, Sigma) at 37 "C. The fusion
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can then be stopped by slowly adding 10.5 mL of RPMI 1640 medium containing 25
mM Hepes (37 PC) over 1 minute. The fused cells are centrifuged for 5 minutes at 500-
1500 rpm. The cells are then resuspended in HAT medium (RPMI 1640 medium
containing 25 mM Hepes, 10% Fetal Clone I serum (Hyclone), 1 mM sodium pyruvate,
4 mM L-glutamine, 10 pg/mL gentamicin, 2.5% Origen culturing supplement (Fisher),
10% 653-conditioned RPMI 1640/Hepes media, 50 uM 2-mercaptoethanol, 100 uM
hypoxanthine, 0.4 pM aminopterin, and 16 uM thymidine) and then plated at 200
uL/well in fifteen 96-well flat bottom tissue culture plates. The plates are then placed
in a humidified 37 -C incubator containing 5% CO2 and 95% air for 7-10 days.

{204} Detection of Human IgG Anti-TNF Antibodies in Mouse Serum. Solid
phase EIA’s can be used to screen mouse sera for human IgG antibodies specific for
human TNF. Briefly, plates can be coated with TNF at 2 pg/mL in PBS overnight.
After washing in 0.15M saline containing 0.02% (v/v) Tween 20, the wells can be
blocked with 1% (w/v) BSA in PBS, 200 uL/well for 1 hour at RT. Plates are used
immediately or frozen at -20 “C for future use. Mouse serum dilutions are incubated on
the TNF coated plates at 50 uL./well at RT for 1 hour. The plates are washed and then
probed with 50 uL/well HRP-labeled goat anti-human IgG, Fc specific diluted 1:30,000
in 1% BSA-PBS for 1 hour at RT. The plates can again be washed and 100 uL/well of
the citrate-phosphate substrate solution (0.1M citric acid and 0.2M sodium phosphate,
0.01% H202 and 1 mg/mL OPD) is added for 15 minutes at RT. Stop solution (4N
sulfuric acid) is then added at 25 pL/well and the OD's are read at 490 nm via an

automated plate spectrophotometer.

{205} Detection of Completely Human Immunoglobulins in Hybridoma
Supernates. Growth positive hybridomas secreting fully human immunoglobulins can
be detected using a suitable ETA. Briefly, 96 well pop-out plates (VWR, 610744) can
be coated with 10 pg/mL goat anti-human IgG Fc in sodium carbonate buffer overnight
at 4C. The plates are washed and blocked with 1% BSA-PBS for one hour at 37°C
and used immediately or frozen at -20 “C. Undiluted hybridoma supernatants are

incubated on the plates for one hour at 37°C. The plates are washed and probed with
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HRP labeled goat anti-human kappa diluted 1:10,000 in 1% BSA-PBS for one hour at

37°C. The plates are then incubated with substrate solution as described above.

{2061 Determination of Fully Human Anti-TNF Reactivity. Hybridomas, as above,
can be simultaneously assayed for reactivity to TNF using a suitable RIA or other
assay. For example, supernatants are incubated on goat anti-human IgG Fc plates as
above, washed and then probed with radiolabled TNF with appropriate counts per well
for 1 hour at RT. The wells are washed twice with PBS and bound radiolabled TNF is

quantitated using a suitable counter.

{207} Human IgGlx anti-TNF secreting hybridomas can be expanded in cell culture
and serially subcloned by limiting dilution. The resulting clonal populations can be
expanded and cryopreserved in freezing medium (95% FBS, 5% DMSO) and stored in
liquid nitrogen.

{208} Isotyping. Isotype determination of the antibodies can be accomplished using
an EIA in a format similar to that used to screen the mouse immune sera for specific

titers. TNF can be coated on 96- well plates as described above and purified antibody
at 2 ug/mL can be incubated on the plate for one hour at RT. The plate is washed and
probed with HRP labeled goat anti-human IgG1 or HRP labeled goat anti-human I1gGs
diluted at 1:4000 in 1% BSA-PBS for one hour at RT. The plate is again washed and

incubated with substrate solution as described above.

{2091 Binding Kinetics of Human Anti-Human TNF Antibodies With Human
TNF. Binding characteristics for antibodies can be suitably assessed using an TNF
capture EIA and BIAcore technology, for example. Graded concentrations of purified
human TNF antibodies can be assessed for binding to EIA plates coated with 2 ug/mL
of TNF in assays as described above. The OD’s can be then presented as semi-log plots

showing relative binding efficiencies.

{210} Quantitative binding constants can be obtained, e.g., as follows, or by any other
known suitable method. A BIAcore CM-5 (carboxymethyl) chip is placed in a BlAcore
2000 unit. HBS buffer (0.01 M HEPES, 0.15 M NaCl, 3 mM EDTA, 0.005% v/v P20

surfactant, pH 7.4) is flowed over a flow cell of the chip at 5 uL./minute until a stable
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baseline is obtained. A solution (100 uL) of 15 mg of EDC
(N-ethyl-N’-(3-dimethyl-aminopropyl)-carbodiimide hydrochloride) in 200 pL water is
added to 100 puL of a solution of 2.3 mg of NHS (N-hydroxysuccinimide) in 200 pL
water. Forty (40) uL of the resulting solution is injected onto the chip. Six pL of a
solution of human TNF (15 pg/mL in 10 mM sodium acetate, pH 4.8) is injected onto
the chip, resulting in an increase of ca. 500 RU. The buffer is changed to
TBS/Ca/Mg/BSA running buffer (20 mM Tris, 0.15 M sodium chloride, 2 mM calcium
chloride, 2 mM magnesium acetate, 0.5% Triton X-100, 25 ng/mL BSA, pH 7.4) and
flowed over the chip overnight to equilibrate it and to hydrolyze or cap any unreacted

succinimide esters.

{2111 Antibodies are dissolved in the running buffer at 33.33, 16.67, 8.33, and 4.17
nM. The flow rate is adjusted to 30 pL/min and the instrument temperature to 25 “C.
Two flow cells are used for the kinetic runs, one on which TNF had been immobilized
(sample) and a second, underivatized flow cell (blank). 120 pL of each antibody
concentration is injected over the flow cells at 30 uL/min (association phase) followed
by an uninterrupted 360 seconds of buffer flow (dissociation phase). The surface of the
chip is regenerated (tissue necrosis factor alpha /antibody complex dissociated) by two

sequential injections of 30 pL each of 2 M guanidine thiocyanate.

{2121 Analysis of the data is done using BIA evaluation 3.0 or CLAMP 2.0, as known
in the art. For each antibody concentration the blank sensogram is subtracted from the
sample sensogram. A global fit is done for both dissociation (k4, sec!) and association
(ka, mol-! sec™) and the dissociation constant (Ko, mol) calculated (ka/ka). Where the
antibody affinity is high enough that the RUs of antibody captured are >100, additional

dilutions of the antibody are run.

Results and Discussion

{213} Generation of Anti-Human TNF Monoclonal Antibodies. Several fusions
are performed and each fusion is seeded in 15 plates (1440 wells/fusion) that yield
several dozen antibodies specific for human TNF. Of these, some are found to consist

of a combination of human and mouse Ig chains. The remaining hybridomas secret
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anti-TNF antibodies consisting solely of human heavy and light chains. Of the human

hybridomas all are expected to be IgGlxk.

{214] Binding Kinetics of Human Anti-Human TNF Antibodies. ELISA analysis
confirms that purified antibody from most or all of these hybridomas bind TNF in a
concentration-dependent manner. Figures 1-2 show the results of the relative binding
efficiency of these antibodies. In this case, the avidity of the antibody for its cognate
antigen (epitope) is measured. It should be noted that binding TNF directly to the EIA
plate can cause denaturation of the protein and the apparent binding affinities cannot be
reflective of binding to undenatured protein. Fifty percent binding is found over a range

of concentrations.

{2153} Quantitative binding constants are obtained using BIAcore analysis of the
human antibodies and reveals that several of the human monoclonal antibodies are

very high affinity with Kpin the range of 1x10” to 7x10-12.

Conclusions.

{216} Several fusions are performed utilizing splenocytes from hybrid mice
containing human variable and constant region antibody transgenes that are immunized
with human TNF. A set of several completely human TNF reactive IgG monoclonal
antibodies of the IgG1x isotype are generated. The completely human anti-TNF
antibodies are further characterized. Several of generated antibodies have affinity
constants between 1x10° and 9x10'2.  The unexpectedly high affinities of these fully
human monoclonal antibodies make them suitable for therapeutic applications in TNF-

dependent diseases, pathologies or related conditions.

Example 3: Generation of Human IgG Monoclonal Antibodies Reactive to Human

TNFaq.

{21717 Summary. (CBA/J x C57BL/6J) F2 hybrid mice (1-4) containing human
variable and constant region antibody transgenes for both heavy and light chains were
immunized with recombinant human TNFa. One fusion, named GenTNV, yielded eight

totally human IgG1x monoclonal antibodies that bind to immobilized recombinant
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human TNFa. Shortly after identification, the eight cell lines were transferred to
Molecular Biology for further characterization. As these Mabs are totally human in

sequence, they are expected to be less immunogenic than cA2 (Remicade) in humans.

{218} Abbreviations. BSA - bovine serum albumin; COz - carbon dioxide; DMSO -
dimethyl sulfoxide; EIA - enzyme immunoassay; FBS - fetal bovine serum; H202 -
hydrogen peroxide; HC - heavy chain; HRP - horseradish peroxidase; ID —
interadermal; Ig — immunoglobulin; TNF - tissue necrosis factor alpha; IP —
intraperitoneal; IV — intravenous; Mab - monoclonal antibody; OD - optical density;
OPD - o-Phenylenediamine dihydrochloride; PEG - polyethylene glycol; PSA -
penicillin, streptomycin, amphotericin; RT - room temperature; SQ — subcutaneous;
TNFa, - tumor necrosis factor alpha ; v/v - volume per volume; w/v - weight per

volume.

{2191 Introduction. Transgenic mice that contain human heavy and light chain
immunoglobulin genes were utilized to generate totally human monoclonal antibodies
that are specific to recombinant human TNFa. It is hoped that these unique antibodies
can be used, as cA2 (Remicade) is used to therapeutically inhibit the inflammatory
processes involved in TNFa-mediated disease with the benefit of increased serum half-

life and decreased side effects relating to immunogenicity.

Materials and Methods.

{220} Animals. Transgenic mice that express human immunoglobulins, but not
mouse IgM or Igk, have been developed by GenPharm International. These mice
contain functional human antibody transgenes that undergo V(D)J joining, heavy-chain
class switching and somatic mutation to generate a repertoire of antigen-specific human
immunoglobulins (1). The light chain transgenes are derived in part from a yeast
artificial chromosome clone that includes nearly half of the germline human Vk locus.
In addition to several VH genes, the heavy-chain (HC) transgene encodes both human

u and human y1 (2) and/or y3 constant regions. A mouse derived from the
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HCo12/KCo5 genotypic lineage was used in the immunization and fusion process to

generate the monoclonal antibodies described here.

{2211 Purification of Human TNFe. Human TNFa was purified from tissue culture
supernatant from C237A cells by affinity chromatography using a column packed with
the TNFa receptor-Fc fusion protein (p55-sf2) (5) coupled to Sepharose 4B
(Pharmacia). The cell supernatant was mixed with one-ninth its volume of 10x
Dulbecco’s PBS (D-PBS) and passed through the column at 4 ° C at 4 mL/min. The
column was then washed with PBS and the TNFa was eluted with 0.1 M sodium
citrate, pH 3.5 and neutralized with 2 M Tris-HCI pH 8.5. The purified TNFa was
buffer exchanged into 10 mM Tris, 0.12 M sodium chloride pH 7.5 and filtered through

a 0.2 um syringe filter.

{222} Immunizations. A female GenPharm mouse, approximately 16 weeks old, was
immunized IP (200 uL) and ID (100 pL at the base of the tail) with a total of 100 pg of
TNFa (lot JG102298 or JG102098) emulsified with an equal volume of Titermax
adjuvant on days 0, 12 and 28. The mouse was bled on days 21 and 35 by retro-orbital
puncture without anti-coagulant. The blood was allowed to clot at RT for one hour and
the serum was collected and titered using TNFa, solid phase EIA assay. The fusion,
named GenTNV, was performed after the mouse was allowed to rest for seven weeks
following injection on day 28. The mouse, with a specific human IgG titer of 1:160
against TNFa, was then given a final IV booster injection of 50 ug TNFa diluted in 100
uL physiological saline. Three days later, the mouse was euthanized by cervical
dislocation and the spleen was removed aseptically and immersed in 10 mL of cold
phosphate-buffered saline (PBS) containing 100 U/mL penicillin, 100 pg/mL
streptomycin, and 0.25 pg/mL amphotericin B (PSA). The splenocytes were harvested
by sterilely perfusing the spleen with PSA-PBS. The cells were washed once in cold
PSA-PBS, counted using a Coulter counter and resuspended in RPMI 1640 media
containing 25 mM Hepes.

2231 Cell Lines. The non-secreting mouse myeloma fusion partner, 653 was

received into Cell Biology Services (CBS) group on 5-14-97 from Centocor’s Product
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Development group. The cell line was expanded in RPMI medium (JRH Biosciences)
supplemented with 10% (v/v) FBS (Cell Culture Labs), 1 mM sodium pyruvate, 0.1
mM NEAA, 2 mM L-glutamine (all from JRH Biosciences) and cryopreserved in 95%
FBS and 5% DMSO (Sigma), then stored in a vapor phase liquid nitrogen freezer in
CBS. The cell bank was sterile (Quality Control Centocor, Malvern) and free of
mycoplasma (Bionique Laboratories). Cells were maintained in log phase culture until
fusion. They were washed in PBS, counted, and viability determined (>95%) via

trypan blue dye exclusion prior to fusion.

{224} Human TNFao was produced by a recombinant cell line, named C237A,
generated in Molecular Biology at Centocor. The cell line was expanded in IMDM
medium (JRH Biosciences) supplemented with 5% (v/v) FBS (Cell Culture Labs), 2
mM L-glutamine (all from JRH Biosciences), and 0.5 :g/mL mycophenolic acid, and
cryopreserved in 95% FBS and 5% DMSO (Sigma), then stored in a vapor phase liquid
nitrogen freezer in CBS (13). The cell bank was sterile (Quality Control Centocor,

Malvern) and free of mycoplasma (Bionique Laboratories).

{2231 Cell Fusion. The cell fusion was carried out using a 1:1 ratio of 653 murine
myeloma cells and viable murine spleen cells. Briefly, spleen cells and myeloma cells
were pelleted together. The pellet was slowly resuspended over a 30 second period in 1
mL of 50% (w/v) PEG/PBS solution (PEG molecular weight of 1,450 g/mole, Sigma)
at 37°C. The fusion was stopped by slowly adding 10.5 mL of RPMI media (no
additives) (JRH) (37°C) over 1 minute. The fused cells were centrifuged for 5 minutes
at 750 rpm. The cells were then resuspended in HAT medium (RPMI/HEPES medium
containing 10% Fetal Bovine Serum (JRH), 1 mM sodium pyruvate, 2 mM
L-glutamine, 10 pg/mL gentamicin, 2.5% Origen culturing supplement (Fisher), 50 uM
2-mercaptoethanol, 1% 653-conditioned RPMI media, 100 uM hypoxanthine, 0.4 uM
aminopterin, and 16 uM thymidine) and then plated at 200 pL/well in five 96-well flat
bottom tissue culture plates. The plates were then placed in a humidified 37°C

incubator containing 5% CO2 and 95% air for 7-10 days.

{2261 Detection of Human IgG Anti-TNFo Antibodies in Mouse Serum. Solid phase
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EIAs were used to screen mouse sera for human IgG antibodies specific for human
TNFo. Briefly, plates were coated with TNFa at 1 ug/mL in PBS overnight. After
washing in 0.15 M saline containing 0.02% (v/v) Tween 20, the wells were blocked
with 1% (w/v) BSA in PBS, 200 pL/well for 1 hour at RT. Plates were either used
immediately or frozen at -20 °C for future use. Mouse sera were incubated in two-fold
serial dilutions on the human TNFa-coated plates at 50 uL/well at RT for 1 hour. The
plates were washed and then probed with 50 uL/well HRP-labeled goat anti-human
IgG, Fc specific (Accurate) diluted 1:30,000 in 1% BSA-PBS for 1 hour at RT. The
plates were again washed and 100 uL/well of the citrate-phosphate substrate solution
(0.1 M citric acid and 0.2 M sodium phosphate, 0.01% H20: and 1 mg/mL OPD) was
added for 15 minutes at RT. Stop solution (4N sulfuric acid) was then added at 25

uL/well and the OD's were read at 490 nm using an automated plate spectrophotometer.

f227% Detection of Totally Human Immunoglobulins in Hybridoma Supernatants.
Because the GenPharm mouse is capable of generating both mouse and human
immunoglobulin chains, two separate EIA assays were used to test growth-positive
hybridoma clones for the presence of both human light chains and human heavy chains.
Plates were coated as described above and undiluted hybridoma supernatants were
incubated on the plates for one hour at 37°C. The plates were washed and probed with
either HRP-conjugated goat anti-human kappa (Southern Biotech) antibody diluted
1:10,000 in 1% BSA-HBSS or HRP-conjugated goat anti-human IgG Fc specific
antibody diluted to 1:30,000 in 1% BSA-HBSS for one hour at 37°C. The plates were
then incubated with substrate solution as described above. Hybridoma clones that did
not give a positive signal in both the anti-human kappa and anti-human IgG Fc EIA

formats were discarded.

{2281 Isotyping. Isotype determination of the antibodies was accomplished using an
EIA in a format similar to that used to screen the mouse immune sera for specific titers.
EIA plates were coated with goat anti-human IgG (H+L) at 10 :g/mL in sodium
carbonate buffer overnight at 4EC and blocked as described above. Neat supernatants

from 24 well cultures were incubated on the plate for one hour at RT. The plate was
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washed and probed with HRP-labeled goat anti-human IgGi, IgGz, IgGs or 1gGs
(Binding Site) diluted at 1:4000 in 1% BSA-PBS for one hour at RT. The plate was

again washed and incubated with substrate solution as described above.

{2291 Results and Discussion. Generation of Totally Human Anti-Human TNFa
Monoclonal Antibodies. One fusion, named GenTNV, was performed from a
GenPharm mouse immunized with recombinant human TNFa protein. From this
fusion, 196 growth-positive hybrids were screened. Eight hybridoma cell lines were
identified that secreted totally human IgG antibodies reactive with human TNFa.
These eight cell lines each secreted immunoglobulins of the human IgGlx isotype and
all were subcloned twice by limiting dilution to obtain stable cell lines (>90%
homogeneous). Cell line names and respective C code designations are listed in Table
1. Each of the cell lines was frozen in 12-vial research cell banks stored in liquid

nitrogen.

{2301 Parental cells collected from wells of a 24-well culture dish for each of the eight
cell lines were handed over to Molecular Biology group on 2-18-99 for transfection and

further characterization.

Table 1;: GenTNYV Cell Line Designations

Name C Code

Designation

GenTNV14.17.12 |C414A

GenTNV15.28.11 |C415A

GenTNV32.2.16 |C416A

GenTNVS86.14.34 |C417A

GenTNV118.3.36 |C418A

GenTNV122.23.2 |C419A
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GenTNV148.26.12|C420A

GenTNV196.9.1 |C421A

Conclusion.

{231} The GenTNYV fusion was performed utilizing splenocytes from a hybrid mouse
containing human variable and constant region antibody transgenes that was
immunized with recombinant human TNFa, prepared at Centocor. Eight totally human,
TNFa-reactive IgG monoclonal antibodies of the IgGlk isotype were generated.
Parental cell lines were transferred to Molecular Biology group for further
characterization and development. One of these new human antibodies may prove
useful in anti-inflammatory with the potential benefit of decreased immunogenicity and

allergic-type complications as compared with Remicade.
2321 References
{233} Taylor, et al.,. International Immunology 6:579-591 (1993).

{234} Lonberg, et al., Nature 368:856-859 (1994).

Lo

{235} Neuberger, M. Nature Biotechnology 14:826 (1996).

{236} Fishwild, et al., Nature Biotechnology 14:845-851 (1996).

{2371 Scallon, et al., Cytokine 7:759-770 (1995).

Example 4: Cloning and Preparation of Cell lines Expressing Human anti-TNFa

antibody.

{238} Summary. A panel of eight human monoclonal antibodies (mAbs) with a TNV
designation were found to bind immobilized human TNFa with apparently high avidity.
Seven of the eight mAbs were shown to efficiently block huTNFa binding to a
recombinant TNF receptor. Sequence analysis of the DNA encoding the seven mAbs
confirmed that all the mAbs had human V regions. The DNA sequences also revealed
that three pairs of the mAbs were identical to each other, such that the original panel of
eight mAbs contained only four distinct mAbs, represented by TNV 14, TNV 15,
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TNV148, and TNV196. Based on analyses of the deduced amino acid sequences of the
mAbs and results of in vitro TNFa neutralization data, mAb TNV148 and TNV14 were
selected for further study.

{2391 Because the proline residue at position 75 (framework 3) in the TNV 148 heavy
chain was not found at that position in other human antibodies of the same subgroup
during a database search, site-directed DNA mutagenesis was performed to encode a
serine residue at that position in order to have it conform to known germline framework
e sequences. The serine modified mAb was designated TNV 148B. PCR-amplified
DNA encoding the heavy and light chain variable regions of TNV148B and TNV 14
was cloned into newly prepared expression vectors that were based on the recently
cloned heavy and light chain genes of another human mAb (12B75), disclosed in US
patent application No. 60/236,827, filed October 7, 2000, entitled IL-12 Antibodies,
Compositions, Methods and Uses, published as WO 02/12500which is entirely

incorporated herein by reference.

{2401 P3X63Ag8.653 (653) cells or Sp2/0-Agl4 (Sp2/0) mouse myeloma cells were
transfected with the respective heavy and light chain expression plasmids and screened
through two rounds of subcloning for cell lines producing high levels of recombinant
TNV148B and TNV 14 (rTNV148B and rTNV14) mAbs. Evaluations of growth curves
and stability of mAb production over time indicated that 653-transfectant clones
C466D and C466C stably produced approximately 125 :g/ml of rTNV148B mAb in
spent cultures whereas Sp2/0 transfectant 1.73-12-122 (C467A) stably produced
approximately 25 :g/ml of rTNV148B mAb in spent cultures. Similar analyses
indicated that Sp2/0-transfectant clone C476A produced 18 :g/ml of rTNV 14 in spent

cultures.

{2411 Introduction. A panel of eight mAbs derived from human TNFa-immunized
GenPharm/Medarex mice (HCo12/KCoS5 genotype) were previously shown to bind
human TNFa and to have a totally human IgG1, kappa isotype. A simple binding
assay was used to determine whether the exemplary mAbs of the invention were likely

to have TNFa-neutralizing activity by evaluating their ability to block TNFa, from
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binding to recombinant TNF receptor. Based on those results, DNA sequence results,
and in vitro characterizations of several of the mAbs, TNV 148 was selected as the mAb

to be further characterized.

{2421 DNA sequences encoding the TNV 148 mAb were cloned, modified to fit into
gene expression vectors that encode suitable constant regions, introduced into the well-
characterized 653 and Sp2/0 mouse myeloma cells, and resulting transfected cell lines
screened until subclones were identified that produced 40-fold more mAb than the

original hybridoma cell line.

Materials and Methods.

{243} Reagents and Cells. TRIZOL reagent was purchased from Gibco BRL.
Proteinase K was obtained from Sigma Chemical Company. Reverse Transcriptase
was obtained from Life Sciences, Inc. Taq DNA Polymerase was obtained from either
Perkin Elmer Cetus or Gibco BRL. Restriction enzymes were purchased from New
England Biolabs. QIAquick PCR Purification Kit was from Qiagen. A QuikChange
Site-Directed Mutagenesis Kit was purchased from Stratagene. Wizard plasmid
miniprep kits and RNasin were from Promega. Optiplates were obtained from Packard.
125Todine was purchased from Amersham. Custom oligonucleotides were purchased
from Keystone/Biosource International. The names, identification numbers, and

sequences of the oligonucleotides used in this work are shown in Table 2.

Table 2. Oligonucleotides used to clone, engineer, or sequence the TNV mAb

genes.

{244} The amino acids encoded by oligonucleotide 5'14s and HuH-J6 are shown
above the sequence. The 'M' amino acid residue represents the translation start codon.
The underlined sequences in oligonucleotides 5'14s and HuH-J6 mark the BsiWI and
BstBI restriction sites, respectively. The slash in HuH-J6 corresponds to the
exon/intron boundary. Note that oligonucleotides whose sequence corresponds to the

minus strand are written 1n a 3'-5' orientation.
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Name LD. Sequence
HG1-4b 119  3-TTGGTCCAGTCGGACTGG-5'" (SEQ ID NO:10)
HG1-5b 354  3-CACCTGCACTCGGTGCTT-5'" (SEQID NO:11)
HG1hg 360 3'-CACTGTTTTGAGTGTGTACGGGCTTAAGTT-5'
(SEQ ID NO:12)
HG1-6 35 3'-GCCGCACGTGTGGAAGGG-5'
(SEQ ID NO:13)
HCK1-3E 117  3-AGTCAAGGTCGGACTGGCTTAAGTT-5'
(SEQ ID NO:14)
HuK-3'Hd 208  3'-GTTGTCCCCTCTCACAATCTTCGAATTT-5'

(SEQ ID NO:15)

HVKRNAseq 34

3-GGCGGTAGACTACTCGTC-5'
(SEQ ID NO:16)

BsiWI D W T W S 1
(SEQ ID NO:17)
5'14s 366  5-TTTCGTACGCCACCATGGACTGGACCTGGAGCATC-
3!
(SEQ ID NO:18)
5'465 367 5-TTTCGTACGCCACCATGGGGTTTGGGCTGAGCTG-3'
(SEQ ID NO:19)
5'475 368  5-TTTCGTACGCCACCATGGAGTTTGGGCTGAGCATG-
3!
(SEQ ID NO:20)
5'63s 369 5-TTTCGTACGCCACCATGAAACACCTGTGGTTCTTC-
3!
(SEQ ID NO:21)
5735 370 5-TTTCGTACGCCACCATGGGGTCAACCGCCATCCTC-
3!
(SEQ ID NO:22)
T V T V S BstBI
(SEQ ID NO:23)
HuH-J6 388 3'GTGCCAGTGGCAGAGGAGTCCATTCAAGCTTAAGTT-5'
(SEQ ID NO:24)
Sall M D M R V (SEQ ID NO:25)
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LK7s 362 5-TTTGTCGACACCATGGACATGAGGGTCC(TC)C-3'
(SEQ ID NO:26)

LVgs 363  5-TTTGTCGACACCATGGAAGCCCCAGCTC-3'
(SEQ ID NO:27)

T K V D I K (SEQIDNO:28) Afl2

HuL-J3 380

3'CTGGTTTCACCTATAGTTTG/CATTCAGAATTCGGCGCCTTT
(SEQ ID NO:29)

V148-QC1 399  5-CATCTCCAGAGACAATICCAAGAACACGCTGTATC-
3!

(SEQ ID NO:30)

V148-QC2 400 3-GTAGAGGTCTCTGTITAaGGTTCTTGTGCGACATAG-
5!

(SEQ ID NO:31)

{2451 A single frozen vial of 653 mouse myeloma cells was obtained . The vial was
thawed that day and expanded in T flasks in IMDM, 5% FBS, 2 mM glutamine
(media). These cells were maintained in continuous culture until they were transfected
2 to 3 weeks later with the anti-TNF DNA described here. Some of the cultures were
harvested 5 days after the thaw date, pelleted by centrifugation, and resuspended in
95% FBS, 5% DMSO, aliquoted into 30 vials, frozen, and stored for future use.
Similarly, a single frozen vial of Sp2/0 mouse myeloma cells was obtained. The vial
was thawed, a new freeze-down prepared as described above, and the frozen vials
stored in CBC freezer boxes AA and AB. These cells were thawed and used for all
Sp2/0 transfections described here.

{2461 Assay for Inhibition of TNF Binding to Receptor. Hybridoma cell superatants
containing the TNV mAbs were used to assay for the ability of the mAbs to block
binding of 1?°I-labeled TNFa to the recombinant TNF receptor fusion protein, p55-sf2
(Scallon et al. (1995) Cytokine 7:759-770). 50 :1 of p55-sf2 at 0.5 :g/ml in PBS was
added to Optiplates to coat the wells during a one-hour incubation at 37°C. Serial
dilutions of the eight TNV cell supernatants were prepared in 96-well round-bottom
plates using PBS/ 0.1% BSA as diluent. Cell supernatant containing anti-IL-18 mAb

was included as a negative control and the same anti-IL-18 superatant spiked with
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cA2 (anti-TNF chimeric antibody, Remicade, US patent No. 5,770,198, entirely
incorporated herein by reference) was included as a positive control. '?’I-labeled TNFa,
(58 :Ci/:g, D. Shealy) was added to 100 :1 of cell supernatants to have a final TNFa
concentration of 5 ng/ml. The mixture was preincubated for one hour at RT. The
coated Optiplates were washed to remove unbound p55-sf2 and 50 :1 of the 12°]-
TNFa/cell supernatant mixture was transferred to the Optiplates. After 2 hrs at RT,
Optiplates were washed three times with PBS-Tween. 100 :1 of Microscint-20 was

added and the cpm bound determined using the TopCount gamma counter .

{247} Amplification of V Genes and DNA Sequence Analysis. Hybridoma cells were
washed once in PBS before addition of TRIZOL reagent for RNA preparation. Between
7 X 10° and 1.7 X 107 cells were resuspended in 1 ml TRIZOL. Tubes were shaken
vigorously after addition of 200 ul of chloroform. Samples were centrifuged at 4°C for
10 minutes. The aqueous phase was transferred to a fresh microfuge tube and an equal
volume of isopropanol was added. Tubes were shaken vigorously and allowed to
incubate at room temperature for 10 minutes. Samples were then centrifuged at 4°C for
10 minutes. The pellets were washed once with 1 ml of 70% ethanol and dried briefly
in a vacuum dryer. The RNA pellets were resuspended with 40 pl of DEPC-treated
water. The quality of the RNA preparations was determined by fractionating 0.5 plin a

1% agarose gel. The RNA was stored in a —80°C freezer until used.

{248} To prepare heavy and light chain cDNAs, mixtures were prepared that included
3 ul of RNA and 1 pg of either oligonucleotide 119 (heavy chain) or oligonucleotide
117 (light chain) (see Table 1) in a volume of 11.5 pl. The mixture was incubated at
70°C for 10 minutes in a water bath and then chilled on ice for 10 minutes. A separate
mixture was prepared that was made up of 2.5 pl of 10X reverse transcriptase buffer,
10 pul of 2.5 mM dNTPs, 1 pl of reverse transcriptase (20 units), and 0.4 pl of
ribonuclease inhibitor RNasin (1 unit). 13.5 pl of this mixture was added to the 11.5 pl
of the chilled RNA/oligonucleotide mixture and the reaction incubated for 40 minutes

at 42°C. The cDNA synthesis reaction was then stored in a —20°C freezer until used.
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{249} The unpurified heavy and light chain cDNAs were used as templates to PCR-
amplify the variable region coding sequences. Five oligonucleotide pairs (366/354,
367/354, 368/354, 369/354, and 370/354, Table 1) were simultaneously tested for their
ability to prime amplification of the heavy chain DNA. Two oligonucleotide pairs
(362/208 and 363/208) were simultaneously tested for their ability to prime
amplification of the light chain DNA. PCR reactions were carried out using 2 units of
PLATINUM ™ high fidelity (HIFI) Tag DNA polymerase in a total volume of 50 pl.
Each reaction included 2 pl of a cDNA reaction, 10 pmoles of each oligonucleotide, 0.2
mM dNTPs, 5 ul of 10 X HIFI Buffer, and 2 mM magnesium sulfate. The thermal
cycler program was 95°C for 5 minutes followed by 30 cycles of (94°C for 30 seconds,
62°C for 30 seconds, 68°C for 1.5 minutes). There was then a final incubation at 68°C

for 10 minutes.

{250} To prepare the PCR products for direct DNA sequencing, they were purified
using the QIAquick™ PCR Purification Kit according to the manufacturer’s protocol.
The DNA was eluted from the spin column using 50 pl of sterile water and then dried
down to a volume of 10 ul using a vacuum dryer. DNA sequencing reactions were then
set up with 1 pl of purified PCR product, 10 uM oligonucleotide primer, 4 ul BigDye
Terminator™ ready reaction mix, and 14 pl sterile water for a total volume of 20 pl.
Heavy chain PCR products made with oligonucleotide pair 367/354 were sequenced
with oligonucleotide primers 159 and 360. Light chain PCR products made with
oligonucleotide pair 363/208 were sequenced with oligonucleotides 34 and 163. The
thermal cycler program for sequencing was 25 cycles of (96°C for 30 seconds, 50°C for
15 seconds, 60°C for 4 minutes) followed by overnight at 4°C. The reaction products
were fractionated through a polyacrylamide gel and detected using an ABI 377 DNA

Sequencer.

{231} Site-directed Mutagenesis to Change an Amino Acid. A single nucleotide in the
TNV 148 heavy chain variable region DNA sequence was changed in order to replace
Pro”® with a Serine residue in the TNV 148 mAb. Complimentary oligonucleotides, 399
and 400 (Table 1), were designed and ordered to make this change using the
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QuikChange™ site-directed mutagenesis method as described by the manufacturer.
The two oligonucleotides were first fractionated through a 15% polyacrylamide gel and
the major bands purified. Mutagenesis reactions were prepared using either 10 ng or 50
ng of TNV 148 heavy chain plasmid template (p1753), 5 ul of 10X reaction buffer, 1 pl
of ANTP mix, 125 ng of primer 399, 125 ng of primer 400, and 1 pl of Pfu DNA
Polymerase. Sterile water was added to bring the total volume to 50 pl. The reaction
mix was then incubated in a thermal cycler programmed to incubate at 95°C for 30
seconds, and then cycle 14 times with sequential incubations of 95°C for 30 seconds,
55°C for 1 minute, 64°C for 1 minute, and 68°C for 7 minutes, followed by 30°C for 2
minutes (1 cycle). These reactions were designed to incorporate the mutagenic
oligonucleotides into otherwise identical, newly synthesized plasmids. To rid of the
original TNV 148 plasmids, samples were incubated at 37°C for 1 hour after addition of
1 pl of Dpnl endonuclease, which cleaves only the original methylated plasmid. One pl
of the reaction was then used to transform Epicurian Coli XL1-Blue supercompetent .
coli by standard heat-shock methods and transformed bacteria identified after plating
on LB-ampicillin agar plates. Plasmid minipreps were prepared using the Wizard™
kits as described by the manufacturer. After elution of sample from the Wizard™
column, plasmid DNA was precipitated with ethanol to further purify the plasmid DNA
and then resuspended in 20 pl of sterile water. DNA sequence analysis was then
performed to identify plasmid clones that had the desired base change and to confirm
that no other base changes were inadvertently introduced into the TNV 148 coding
sequence. One pl of plasmid was subjected to a cycle sequencing reaction prepared
with 3 pl of BigDye mix, 1 pl of pUC19 Forward primer, and 10 pl of sterile water

using the same parameters described in Section 4.3.

{2521 Construction of Expression Vectors from 12B75 Genes. Several recombinant
DNA steps were performed to prepare a new human IgG1 expression vector and a new
human kappa expression vector from the previously-cloned genomic copies of the
12B75-encoding heavy and light chain genes, respectively, disclosed in US patent
application No. 60/236,827, filed October 7, 2000, entitled IL-12 Antibodies,
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Compositions, Methods and Uses, published as WO 02/12500, which is entirely
incorporated herein by reference. The final vectors were designed to permit simple,
one-step replacement of the existing variable region sequences with any appropriately-

designed, PCR-amplified, variable region.

{233} To modify the 12B75 heavy chain gene in plasmid p1560, a 6.85 kb
BamHI/HindIII fragment containing the promoter and variable region was transferred
from p1560 to pUC19 to make p1743. The smaller size of this plasmid compared to
p1560 enabled use of QuikChange™ mutagenesis (using oligonucleotides BsiWI-1 and
BsiWI-2) to introduce a unique BsiWI cloning site just upstream of the translation
initiation site, following the manufacturer's protocol. The resulting plasmid was termed
pl1747. To introduce a BstBI site at the 3” end of the variable region, a 5'
oligonucleotide primer was designed with Sall and BstBI sites. This primer was used
with the pUC reverse primer to amplify a 2.75 kb fragment from p1747. This fragment
was then cloned back into the naturally-occurring Sall site in the 12B75 variable region
and a HindlIII site, thereby introducing the unique BstB1 site. The resulting
intermediate vector, designated p1750, could accept variable region fragments with
BsiWI and BstBI ends. To prepare a version of heavy chain vector in which the
constant region also derived from the 12B75 gene, the BamHI-HindIII insert in p1750
was transferred to pBR322 in order to have an EcoRI site downstream of the HindIIl
site. The resulting plasmid, p1768, was then digested with HindIII and EcoRI and
ligated to a 5.7 kb HindIII-EcoRI fragment from p1744, a subclone derived by cloning
the large BamHI-BamHI fragment from p1560 into pBC. The resulting plasmid,
p1784, was then used as vector for the TNV Ab cDNA fragments with BsiWI and
BstBI ends. Additional work was done to prepare expression vectors, pl788 and
p1798, which include the IgG1 constant region from the 12B75 gene and differ from
each other by how much of the 12B75 heavy chain J-C intron they contain.

{254} To modify the 12B75 light chain gene in plasmid p1558, a 5.7 kb Sall/AflIl
fragment containing the 12B75 promoter and variable region was transferred from
p1558 into the Xhol/AfIII sites of plasmid L.28. This new plasmid, p1745, provided a
smaller template for the mutagenesis step. Oligonucleotides (C340sall and C340sal2)
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were used to introduce a unique Sall restriction site at the 5° end of the variable region
by QuikChange™ mutagenesis. The resulting intermediate vector, p1746, had unique
Sall and AfIII restriction sites into which variable region fragments could be cloned.
Any variable region fragment cloned into p1746 would preferably be joined with the 3'
half of the light chain gene. To prepare a restriction fragment from the 3' half of the
12B75 light chain gene that could be used for this purpose, oligonucleotides BAHN-1
and BAHN-2 were annealed to each other to form a double-stranded linker containing
the restriction sites BsiW 1, Aflll, HindIl, and Notl and which contained ends that could
be ligated into Kpnl and Sacl sites. This linker was cloned between the Kpnl and Sacl
sites of pBC to give plasmid p1757. A 7.1 kb fragment containing the 12B75 light
chain constant region, generated by digesting p1558 with AflII, then partially digesting
with HindIII, was cloned between the AfIII and HindII sites of p1757 to yield p1762.
This new plasmid contained unique sites for BsiWI and AflII into which the
BsiWI/AfIII fragment containing the promoter and variable regions could be transferred

uniting the two halves of the gene.

{255} cDNA Cloning and Assembly of Expression Plasmids. All RT-PCR reactions
(see above) were treated with Klenow enzyme to further fill in the DNA ends. Heavy
chain PCR fragments were digested with restriction enzymes BsiWI and BstBI and then
cloned between the BsiWI and BstBI sites of plasmid L28 (L.28 used because the
12B75-based intermediate vector p1750 had not been prepared yet). DNA sequence
analysis of the cloned inserts showed that the resulting constructs were correct and that
there were no errors introduced during PCR amplifications. The assigned identification
numbers for these L.28 plasmid constructs (for TNV 14, TNV15, TNV148, TNV 148B,
and TNV196) are shown in Table 3.

{2561 The BsiWI/BstBI inserts for TNV 14, TNV 148, and TNV 148B heavy chains
were transferred from the L28 vector to the newly prepared intermediate vector, p1750.
The assigned identification numbers for these intermediate plasmids are shown in Table
2. This cloning step and subsequent steps were not done for TNV15 and TNV196. The
variable regions were then transferred into two different human IgG1l expression

vectors. Restriction enzymes EcoRI and HindIII were used to transfer the variable
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regions into Centocor's previously-used IgG1 vector, p104. The resulting expression
plasmids, which encode an IgG1 of the Gm(f+) allotype, were designated p1781
(TNV14), p1782 (TNV148), and p1783 (TNV148B) (see Table 2). The variable
regions were also cloned upstream of the IgG1 constant region derived from the 12B75
(GenPharm) gene. Those expression plasmids, which encode an IgG1 of the Glm(z)
allotype, are also listed in Table 3.

Table 3. Plasmid identification numbers for various heavy and light chain

plasmids.

{257} The L28 vector or pBC vector represents the initial Ab cDNA clone. The
inserts in those plasmids were transferred to an incomplete 12B75-based vector to make
the intermediate plasmids. One additional transfer step resulted in the final expression
plasmids that were either introduced into cells after being linearized or used to purify

the mAb gene inserts prior to cell transfection. (ND) =not done.

Gm(f+) G1m(z)
128 vector Intermediate Expression Expression
Mab Plasmid ID Plasmid ID Plasmid ID Plasmid ID
Heavy Chains
TNV14 pl751 pl777 pl1781 pl1786
TNV15 pl752 (ND) (ND) (ND)
TNV148 pl753 pl1778 p1782 pl1787
TNV148B pl1760 p1779 p1783 p1788
TNV196 pl754 (ND) (ND) (ND)
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pBC vector Intermediate Expression

Plasmid ID Plasmid ID Plasmid ID

Light Chains

TNV14 p1748 pl755 pl775
TNV15 p1748 pl755 pl775
TNV148 p1749 pl756 pl776
TNV196 p1749 pl756 pl776

{2581 Light chain PCR products were digested with restriction enzymes Sall and Sacll
and then cloned between the Sall and Sacll sites of plasmid pBC. The two different
light chain versions, which differed by one amino acid, were designated p1748 and
p1749 (Table 2). DNA sequence analysis confirmed that these constructs had the
correct sequences. The Sall/AflII fragments in p1748 and p1749 were then cloned
between the Sall and AflII sites of intermediate vector p1746 to make p1755 and
p1756, respectively. These 5' halves of the light chain genes were then joined to the 3'
halves of the gene by transferring the BsiWI/AfIII fragments from p1755 and p1756 to
the newly prepared construct p1762 to make the final expression plasmids p1775 and
p1776, respectively (Table 2).

{259} Cell Transfections, Screening, and Subcloning. A total of 15 transfections of
mouse myeloma cells were performed with the various TNV expression plasmids (see
Table 3 in the Results and Discussion section). These transfections were distinguished
by whether (1) the host cells were Sp2/0 or 653; (2) the heavy chain constant region
was encoded by Centocor's previous IgG1 vector or the 12B75 heavy chain constant
region; (3) the mAb was TNV148B, TNV 148, TNV 14, or anew HC/LC combination;
(4) whether the DNA was linearized plasmid or purified Ab gene insert; and (5) the
presence or absence of the complete J-C intron sequence in the heavy chain gene. In
addition, several of the transfections were repeated to increase the likelihood that a

large number of clones could be screened.
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{260} Sp2/0 cells and 653 cells were each transfected with a mixture of heavy and
light chain DNA (8-12 :g each) by electroporation under standard conditions as
previously described (Knight DM et al. (1993) Molecular Immunology 30:1443-1453).
For transfection numbers 1, 2, 3, and 16, the appropriate expression plasmids were
linearized by digestion with a restriction enzyme prior to transfection. For example,
Sall and Notl restriction enzymes were used to linearize TNV 148B heavy chain
plasmid p1783 and light chain plasmid p1776, respectively. For the remaining
transfections, DNA inserts that contained only the mAb gene were separated from the
plasmid vector by digesting heavy chain plasmids with BamHI and light chain plasmids
with BsiWI and Notl. The mAb gene inserts were then purified by agarose gel
electrophoresis and Qiex purification resins. Cells transfected with purified gene
inserts were simultaneously transfected with 3-5 :g of Pstl-linearized pSV2gpt plasmid
(p13) as a source of selectable marker. Following electroporation, cells were seeded in
96-well tissue culture dishes in IMDM, 15% FBS, 2 mM glutamine and incubated at
37°C in a 5% COz incubator . Two days later, an equal volume of IMDM, 5% FBS,
2mM glutamine, 2 X MHX selection (1 X MHX = 0.5 :g/ml mycophenolic acid, 2.5
:g/ml hypoxanthine, 50 :g/ml xanthine) was added and the plates incubated for an

additional 2 to 3 weeks while colonies formed.

{2611 Cell supematants collected from wells with colonies were assayed for human
IgG by ELISA as described. In brief, varying dilutions of the cell supernatants were
incubated in 96-well EIA plates coated with polyclonal goat anti-human IgG Fc
fragment and then bound human IgG was detected using Alkaline Phosphatase-
conjugated goat anti-human IgG(H+L) and the appropriate color substrates. Standard
curves, which used as standard the same purified mAb that was being measured in the
cell supernatants, were included on each EIA plate to enable quantitation of the human
IgG in the supernatants. Cells in those colonies that appeared to be producing the most
human IgG were passaged into 24-well plates for additional production determinations
in spent cultures and the highest-producing parental clones were subsequently

1dentified.
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{262} The highest-producing parental clones were subcloned to identify higher-
producing subclones and to prepare a more homogenous cell line. 96-well tissue
culture plates were seeded with one cell per well or four cells per well in of IMDM, 5%
FBS, 2mM glutamine, 1 X MHX and incubated at 37°C in a 5% COz incubator for 12
to 20 days until colonies were apparent. Cell supernatants were collected from wells
that contained one colony per well and analyzed by ELISA as described above.
Selected colonies were passaged to 24-well plates and the cultures allowed to go spent
before identifying the highest-producing subclones by quantitating the human IgG
levels in their superatants. This process was repeated when selected first-round
subclones were subjected to a second round of subcloning. The best second-round

subclones were selected as the cell lines for development.

{263} Characterization of Cell Subclones. The best second-round subclones were
chosen and growth curves performed to evaluate mAb production levels and cell
growth characteristics. T75 flasks were seeded with 1 X 10° cells/ml in 30 ml IMDM,
5% FBS, 2 mM glutamine, and 1X MHX (or serum-free media). Aliquots of 300 pl
were taken at 24 hr intervals and live cell density determined. The analyses continued
until the number of live cells was less than 1 X 10° cells/ml. The collected aliquots of
cell supernatants were assayed for the concentration of antibody present. ELISA assays
were performed using as standard rTNV148B or rTNV14 JG92399. Samples were
incubated for 1 hour on ELISA plates coated with polyclonal goat anti-human IgG Fc
and bound mAb detected with Alkaline Phosphatase-conjugated goat anti-human
IgG(H+L) at a 1:1000 dilution.

{264] A different growth curve analysis was also done for two cell lines for the
purpose of comparing growth rates in the presence of varying amounts of MHX
selection. Cell lines C466A and C466B were thawed into MHX-free media (IMDM,
5% FBS, 2 mM glutamine) and cultured for two additional days. Both cell cultures
were then divided into three cultures that contained either no MHX, 0.2X MHX, or 1X
MHX (1X MHX = 0.5 :g/ml mycophenolic acid, 2.5 :g/ml hypoxanthine, 50 :g/ml
xanthine). One day later, fresh T75 flasks were seeded with the cultures at a starting
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density of 1 X 10° cells/ml and cells counted at 24 hour intervals for one week.
Aliquots for mAb production were not collected. Doubling times were calculated for

these samples using the formula provided in SOP PD32.025.

{2651 Additional studies were performed to evaluate stability of mAb production over
time. Cultures were grown in 24-well plates in IMDM, 5% FBS, 2 mM glutamine,
either with or without MHX selection. Cultures were split into fresh cultures whenever
they became confluent and the older culture was then allowed to go spent. At this time,
an aliquot of supernatant was taken and stored at 4°C. Aliquots were taken over a 55-78
day period. At the end of this period, supernatants were tested for amount of antibody

present by the anti-human IgG Fc ELISA as outlined above.
Results and Discussion.

Inhibition of TNF binding to Recombinant Receptor.

{266} A simple binding assay was done to determine whether the eight TNV mAbs
contained in hybridoma cell supernatant were capable of blocking TNFa binding to
receptor. The concentrations of the TNV mAbs in their respective cell supernatants
were first determined by standard ELISA analysis for human IgG. A recombinant p55
TNF receptor/IgG fusion protein, p55-sf2, was then coated on EIA plates and '%°1-
labeled TNFa allowed to bind to the p55 receptor in the presence of varying amounts of
TNV mAbs. As shown in Figure 1, all but one (TNV122) of the eight TNV mAbs
efficiently blocked TNFa binding to p55 receptor. In fact, the TNV mAbs appeared to
be more effective at inhibiting TNFa binding than cA2 positive control mAb that had
been spiked into negative control hybridoma supernatant. These results were
interpreted as indicating that it was highly likely that the TNV mAbs would block
TNFa bioactivity in cell-based assays and in vivo and therefore additional analyses

were warranted.
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DNA Sequence Analysis.

Confirmation that the RNAs Encode Human mADbs,

{2671 As afirst step in characterizing the seven TNV mAbs (TNV14, TNV 15,
TNV32, TNV86, TNV118, TNV 148, and TNV 196) that showed TNFa-blocking
activity in the receptor binding assay, total RNA was isolated from the seven
hybridoma cell lines that produce these mAbs. Each RNA sample was then used to
prepare human antibody heavy or light chain cDNA that included the complete signal
sequence, the complete variable region sequence, and part of the constant region
sequence for each mAb. These cDNA products were then amplified in PCR reactions
and the PCR-amplified DNA was directly sequenced without first cloning the
fragments. The heavy chain cDNAs sequenced were >90% identical to one of the five
human germline genes present in the mice, DP-46 (Figure 2). Similarly, the light chain
cDNAs sequenced were either 100% or 98% identical to one of the human germline
genes present in the mice (Figure 3). These sequence results confirmed that the RNA
molecules that were transcribed into cDNA and sequenced encoded human antibody
heavy chains and human antibody light chains. It should be noted that, because the
variable regions were PCR-amplified using oligonucleotides that map to the 5' end of
the signal sequence coding sequence, the first few amino acids of the signal sequence
may not be the actual sequence of the original TNV translation products but they do

represent the actual sequences of the recombinant TNV mAbs.

Unique Neutralizing mAbs.

{268} Analyses of the cDNA sequences for the entire variable regions of both heavy
and light chains for each mAb revealed that TNV32 is identical to TNV15, TNV118 is
identical to TNV 14, and TNV86 is identical to TNV 148. The results of the receptor
binding assay were consistent with the DNA sequence analyses, i.e. both TNV86 and
TNV 148 were approximately 4-fold better than both TNV 118 and TNV 14 at blocking
TNF binding. Subsequent work was therefore focused on only the four unique TNV

mAbs, TNV 14, TNV15, TNV 148, and TNV196.

114

Ex. 2001-118



JBISTO9USNP
MARKED-UP SPECIFICATION

Relatedness of the Four mAbs

{269} The DNA sequence results revealed that the genes encoding the heavy chains of
the four TNV mAbs were all highly homologous to each other and appear to have all
derived from the same germline gene, DP-46 (Figure 2). In addition, because each of
the heavy chain CDR3 sequences are so similar and of the same length, and because
they all use the J6 exon, they apparently arose from a single VDJ gene rearrangement
event that was then followed by somatic changes that made each mAb unique. DNA
sequence analyses revealed that there were only two distinct light chain genes among
the four mAbs (Figure 3). The light chain variable region coding sequences in TNV 14
and TNV 15 are identical to each other and to a representative germline sequence of the
Vg/38K family of human kappa chains. The TNV 148 and TNV 196 light chain coding
sequences are identical to each other but differ from the germline sequence at two

nucleotide positions (Figure 3).

{270} The deduced amino acid sequences of the four mAbs revealed the relatedness of
the actual mAbs. The four mAbs contain four distinct heavy chains (Figure 4) but only
two distinct light chains (Figure 5). Differences between the TNV mAb sequences and
the germline sequences were mostly confined to CDR domains but three of the mAb
heavy chains also differed from the germline sequence in the framework regions
(Figure 4). Compared to the DP-46 germline-encoded Ab framework regions, TNV 14
was identical, TNV 15 differed by one amino acid, TNV 148 differed by two amino
acids, and TNV 196 differed by three amino acids.

{2711 Cloning of cDNAs, Site-specific Mutagenesis, and Assembly of Final
Expression Plasmids. Cloning of cDNAs. Based on the DNA sequence of the PCR-
amplified variable regions, new oligonucleotides were ordered to perform another
round of PCR amplification for the purpose of adapting the coding sequence to be
cloned into expression vectors. In the case of the heavy chains, the products of this
second round of PCR were digested with restriction enzymes BsiWI and BstBI and
cloned into plasmid vector L28 (plasmid identification numbers shown in Table 2). In

the case of the light chains, the second-round PCR products were digested with Sall
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and AflII and cloned into plasmid vector pBC. Individual clones were then sequenced
to confirm that their sequences were identical to the previous sequence obtained from
direct sequencing of PCR products, which reveals the most abundant nucleotide at each

position in a potentially heterogeneous population of molecules.

{272} Site-specific Mutagenesis to Change TNV148. mAbs TNV 148 and TNV 196
were being consistently observed to be four-fold more potent than the next best mAb
(TNV14) at neutralizing TNFa bioactivity. However, as described above, the TNV 148
and TNV 196 heavy chain framework sequences differed from the germline framework
sequences. A comparison of the TNV 148 heavy chain sequence to other human
antibodies indicated that numerous other human mAbs contained an Ile residue at
position 28 in framework 1 (counting mature sequence only) whereas the Pro residue at

position 75 in framework 3 was an unusual amino acid at that position.

{273} A similar comparison of the TNV 196 heavy chain suggested that the three
amino acids by which it differs from the germline sequence in framework 3 may be rare
in human mAbs. There was a possibility that these differences may render TNV 148
and TNV 196 immunogenic if administered to humans. Because TNV 148 had only one
amino acid residue of concern and this residue was believed to be unimportant for
TNFa binding, a site-specific mutagenesis technique was used to change a single
nucleotide in the TNV 148 heavy chain coding sequence (in plasmid p1753) so that a
germline Ser residue would be encoded in place of the Pro residue at position 75. The
resulting plasmid was termed p1760 (see Table 2). The resulting gene and mAb were
termed TNV 148B to distinguish it from the original TNV 148 gene and mAb (see
Figure 5).

{274} Assembly of Final Expression Plasmids. New antibody expression vectors
were prepared that were based on the 12B75 heavy chain and light chain genes
previously cloned as genomic fragments. Although different TNV expression plasmids
were prepared (see Table 2), in each case the 5' flanking sequences, promoter, and
intron enhancer derived from the respective 12B75 genes. For the light chain

expression plasmids, the complete J-C intron, constant region coding sequence and 3'
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flanking sequence were also derived from the 12B75 light chain gene. For the heavy
chain expression plasmids that resulted in the final production cell lines (p1781 and
p1783, see below), the human IgG1 constant region coding sequences derived from
Centocor's previously-used expression vector (p104). Importantly, the final production
cell lines reported here express a different allotype (Gm(f+)) of the TNV mAbs than the
original, hybridoma-derived TNV mAbs (G1lm(z)). This is because the 12B75 heavy
chain gene derived from the GenPharm mice encodes an Arg residue at the C-terminal
end of the CH1 domain whereas Centocor's IgG1 expression vector p104 encodes a Lys
residue at that position. Other heavy chain expression plasmids (e.g. p1786 and p1788)
were prepared in which the J-C intron, complete constant region coding sequence and
3' flanking sequence were derived from the 12B75 heavy chain gene, but cell lines
transfected with those genes were not selected as the production cell lines. Vectors
were carefully designed to permit one-step cloning of future PCR-amplified V regions

that would result in final expression plasmids.

{275} PCR-amplified variable region cDNAs were transferred from L28 or pBC
vectors to intermediate-stage, 12B75-based vectors that provided the promoter region
and part of the J-C intron (see Table 2 for plasmid identification numbers). Restriction
fragments that contained the 5' half of the antibody genes were then transferred from
these intermediate-stage vectors to the final expression vectors that provided the 3' half
of the respective genes to form the final expression plasmids (see Table 2 for plasmid

identification numbers).

{276} Cell Transfections and Subcloning. Expression plasmids were either linearized
by restriction digest or the antibody gene inserts in each plasmid were purified away
from the plasmid backbones. Sp2/0 and 653 mouse myeloma cells were transfected
with the heavy and light chain DNA by electroporation. Fifteen different transfections
were done, most of which were unique as defined by the Ab, specific characteristics of
the Ab genes, whether the genes were on linearized whole plasmids or purified gene
inserts, and the host cell line (summarized in Table 4). Cell supernatants from clones
resistant to mycophenolic acid were assayed for the presence of human IgG by ELISA

and quantitated using purified rTNV148B as a reference standard curve.
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Highest-producing rTNV148B Cell Lines

{277} Ten of the best-producing 653 parental lines from rTNV148B transfection 2
(produced 5-10 :g/ml in spent 24-well cultures) were subcloned to screen for higher-
producing cell lines and to prepare a more homogeneous cell population. Two of the
subclones of the parental line 2.320, 2.320-17 and 2.320-20, produced approximately
50 :g/ml in spent 24-well cultures, which was a 5-fold increase over their parental line.

A second round of subcloning of subcloned lines 2.320-17 and 2.320-20 led

{278} The identification numbers of the heavy and light chain plasmids that encode
each mAb are shown. In the case of transfections done with purified mAb gene inserts,
plasmid p13 (pSV2gpt) was included as a source of the gpt selectable marker. The
heavy chain constant regions were encoded either by the same human IgG1 expression
vector used to encode Remicade (‘old") or by the constant regions contained within the
12B75 (GenPharm/Medarex) heavy chain gene (‘'new'). H1/L2 refers to a "novel" mAb
made up of the TNV 14 heavy chain and the TNV 148 light chain. Plasmids p1783 and
p1801 differ only by how much of the J-C intron their heavy chain genes contain. The
transfection numbers, which define the first number of the generic names for cell
clones, are shown on the right. The rTNV148B-producing cell lines C466 (A, B, C, D)
and C467A described here derived from transfection number 2 and 1, respectively. The

rTNV 14-producing cell line C476A derived from transfection number 3.

Table 4. Summary of Cell Transfections.

Plasmids HC DNA

Transfection no.

mAb HC/LC/gpt _vector format Sp2/0_653

rTNV148B  1783/1776  old  linear 1 2

rITNV14 1781/1775 old  linear 3 -

rTNV148B  1788/1776/13 new insert 46 57
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TNV 14 1786/1775/13 new insert 8,10 9.11
r'TNV148 1787/1776/13 new  insert 12 17
rH1/L2 1786/1776/13 new  insert 13 14
rTNV148B  1801/1776 old  linear 16

{3791 ELISA assays on spent 24-well culture supernatants indicated that these second-
round subclones all produced between 98 and 124 :g/ml, which was at least a 2-fold
increase over the first-round subclones. These 653 cell lines were assigned C code

designations as shown in Table 5.

{280} Three of the best-producing Sp2/0 parental lines from rTNV148B transfection 1
were subcloned. Two rounds of subcloning of parental line 1.73 led to the
identification of a clone that produced 25 :g/ml in spent 24-well cultures. This Sp2/0
cell line was designated C467A (Table 5).

{281} Highest-producing rTNV14 Cell Lines

{282} Three of the best-producing Sp2/0 parental lines from rTNV 14 transfection 3

were subcloned once. Subclone 3.27-1 was found to be the highest-producer in spent
24-well cultures with a production of 19 :g/ml. This cell line was designated C476A

(Table 5).

Table S. Summary of Selected Production Cell Lines and their C codes.

{283} The first digit of the original clone names indicates which transfection the cell
line derived from. All of the C-coded cell lines reported here were derived from
transfections with heavy and light chain whole plasmids that had been linearized with

restriction enzymes.
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Original Spent 24-well

mAb Clone Name C code Host Cell Production
rTNV148B  2.320-17-36 C466A 653 103 :g/ml
2.320-20-111 C466B 653 102 :g/ml

2.320-17-4  C466C 653 98 :g/ml

2.320-20-99 C466D 653 124 :g/ml

1.73-12-122 C467A Sp2/0 25 :g/ml

rTNV14 3.27-1 C476A Sp2/0 19 :g/ml

Characterization of Subcloned Cell Lines

{284} To more carefully characterize cell line growth characteristics and determine
mAb-production levels on a larger scale, growth curves analyses were performed using
T75 cultures. The results showed that each of the four C466 series of cell lines reached
peak cell density between 1.0 X 10% and 1.25 X 10° cells/ml and maximal mAb
accumulation levels of between 110 and 140 :g/ml (Figure 7). In contrast, the best-
producing Sp2/0 subclone, C467A, reached peak cell density of 2.0 X 10° cells/ml and
maximal mAb accumulation levels of 25 :g/ml (Figure 7). A growth curve analysis
was not done on the rTNV 14-producing cell line, C476A.

{285} An additional growth curve analysis was done to compare the growth rates in
different concentrations of MHX selection. This comparison was prompted by recent
observations that C466 cells cultured in the absence of MHX seemed to be growing
faster than the same cells cultured in the normal amount of MHX (1X). Because the
cytotoxic concentrations of compounds such as mycophenolic acid tend to be measured
over orders of magnitude, it was considered possible that the use of a lower
concentration of MHX might result in significantly faster cell doubling times without
sacrificing stability of mAb production. Cell lines C466A and C466B were cultured
either in: no MHX, 0.2X MHX, or 1X MHX. Live cell counts were taken at 24-hour
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intervals for 7 days. The results did reveal an MHX concentration-dependent rate of
cell growth (Figure 8). Cell line C466A showed a doubling time of 25.0 hours in 1X
MHX but only 20.7 hours in no MHX. Similarly, cell line C466B showed a doubling
time of 32.4 hours in 1X MHX but only 22.9 hours in no MHX. Importantly, the
doubling times for both cell lines in 0.2X MHX were more similar to what was
observed in no MHX than in 1X MHX (Figure 8). This observation raises the
possibility than enhanced cell performance in bioreactors, for which doubling times are
an important parameter, could be realized by using less MHX. However, although
stability test results (see below) suggest that cell line C466D is capable of stably
producing TTNV148B for at least 60 days even with no MHX present, the stability test
also showed higher mAb production levels when the cells were cultured in the presence

of MHX compared to the absence of MHX.

{286} To evaluate mAb production from the various cell lines over a period of
approximately 60 days, stability tests were performed on cultures that either contained,
or did not contain, MHX selection. Not all of the cell lines maintained high mAb
production. After just two weeks of culture, clone C466A was producing
approximately 45% less than at the beginning of the study. Production from clone
C466B also appeared to drop significantly. However, clones C466C and C466D
maintained fairly stable production, with C466D showing the highest absolute

production levels (Figure 9).

Conclusion

{287} From an initial panel of eight human mAbs against human TNFo, TNV 148B
was selected as preferred based on several criteria that included protein sequence and
TNF neutralization potency, as well as TNV14. Cell lines were prepared that produce

greater than 100 :g/ml of rTNV148B and 19 :g/ml rTNV 14,

Example 5: Arthritic Mice Study using Anti-TNF Antibodies and Controls Using
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Single Bolus Injection

{288} At approximately 4 weeks of age the Tg197 study mice were assigned, based on
gender and body weight, to one of 9 treatment groups and treated with a single
intraperitoneal bolus dose of Dulbecco’s PBS (D-PBS) or an anti-TNF antibody of the
present invention (TNV 14, TNV 148 or TNV 196) at either 1 mg/kg or 10 mg/kg.

{2891 RESULTS: When the weights were analyzed as a change from pre-dose, the
animals treated with 10 mg/kg cA2 showed consistently higher weight gain than the D-
PBS-treated animals throughout the study. This weight gain was significant at weeks
3-7. The animals treated with 10 mg/kg TNV 148 also achieved significant weight gain
at week 7 of the study. (See Figure 10).

{2901 Figures 11A-C represent the progression of disease severity based on the
arthritic index. The 10 mg/kg cA2-treated group’s arthritic index was lower than the D-
PBS control group starting at week 3 and continuing throughout the remainder of the
study (week 7). The animals treated with 1 mg/kg TNV 14 and the animals treated with
1 mg/kg cA2 failed to show significant reduction in Al after week 3 when compared to
the D-PBS-treated Group. There were no significant differences between the 10 mg/kg
treatment groups when each was compared to the others of similar dose (10 mg/kg cA2
compared to 10 mg/kg TNV 14, 148 and 196). When the 1 mg/kg treatment groups
were compared, the 1 mg/kg TNV 148 showed a significantly lower Al than 1 mg/kg
cA2 at 3, 4 and 7 weeks. The 1 mg/kg TNV 148 was also significantly lower than the 1
mg/kg TNV 14-treated Group at 3 and 4 weeks. Although TNV 196 showed significant
reduction in Al up to week 6 of the study (when compared to the D-PBS-treated
Group), TNV 148 was the only 1 mg/kg treatment that remained significant at the

conclusion of the study.

Example 6: Arthritic Mice Study using Anti-TNF Antibodies and Controls as
Multiple Bolus Doses

{2911 At approximately 4 weeks of age the Tg197 study mice were assigned, based on
body weight, to one of 8 treatment groups and treated with a intraperitoneal bolus dose

of control article (D-PBS) or antibody (TNV 14, TNV 148) at 3 mg/kg (week 0).
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Injections were repeated in all animals at weeks 1, 2, 3, and 4. Groups 1-6 were
evaluated for test article efficacy. Serum samples, obtained from animals in Groups 7
and 8 were evaluated for immune response induction and pharmacokinetic clearance of

TNV14 or TNV 148 at weeks 2, 3 and 4.

{2921 RESULTS: No significant differences were noted when the weights were
analyzed as a change from pre-dose. The animals treated with 10 mg/kg cA2 showed
consistently higher weight gain than the D-PBS-treated animals throughout the study.
(See Figure 12).

{293} Figures 13A-C represent the progression of disease severity based on the
arthritic index. The 10 mg/kg cA2-treated group’s arthritic index was significantly
lower than the D-PBS control group starting at week 2 and continuing throughout the
remainder of the study (week 5). The animals treated with 1 mg/kg or 3 mg/kg of cA2
and the animals treated with 3 mg/kg TNV 14 failed to achieve any significant reduction
in Al at any time throughout the study when compared to the d-PBS control group. The
animals treated with 3 mg/kg TNV 148 showed a significant reduction when compared
to the d-PBS-treated group starting at week 3 and continuing through week 5. The 10
mg/kg cA2-treated animals showed a significant reduction in Al when compared to
both the lower doses (1 mg/kg and 3 mg/kg) of cA2 at weeks 4 and 5 of the study and
was also significantly lower than the TNV 14-treated animals at weeks 3-5. Although
there appeared to be no significant differences between any of the 3mg/kg treatment
groups, the Al for the animals treated with 3 mg/kg TNV 14 were significantly higher at
some time points than the 10 mg/kg whereas the animals treated with TNV 148 were not

significantly different from the animals treated with 10 mg/kg of cA2.

Example 7: Arthritic Mice Study using Anti-TNF Antibodies and Controls as

Single Intraperitoneal Bolus Dose

{2941 At approximately 4 weeks of age the Tg197 study mice were assigned, based on
gender and body weight, to one of 6 treatment groups and treated with a single
intraperitoneal bolus dose of antibody (cA2, or TNV 148) at either 3 mg/kg or 5 mg/kg.
This study utilized the D-PBS and 10 mg/kg cA2 control Groups.
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{295} When the weights were analyzed as a change from pre-dose, all treatments
achieved similar weight gains. The animals treated with either 3 or 5 mg/kg TNV 148 or
5 mg/kg cA2 gained a significant amount of weight early in the study (at weeks 2 and
3). Only the animals treated with TNV 148 maintained significant weight gain in the
later time points. Both the 3 and 5 mg/kg TNV 148-treated animals showed significance
at 7 weeks and the 3 mg/kg TNV 148 animals were still significantly elevated at 8

weeks post injection. (See Figure 14).

{296} Figure 15 represents the progression of disease severity based on the arthritic
index. All treatment groups showed some protection at the earlier time points, with the
5 mg/kg cA2 and the 5 mg/kg TNV 148 showing significant reductions in Al at weeks
1-3 and all treatment groups showing a significant reduction at week 2. Later in the
study the animals treated with 5 mg/kg cA2 showed some protection, with significant
reductions at weeks 4, 6 and 7. The low dose (3 mg/kg) of both the cA2 and the

TNV 148 showed significant reductions at 6 and all treatment groups showed significant
reductions at week 7. None of the treatment groups were able to maintain a significant
reduction at the conclusion of the study (week 8). There were no significant
differences between any of the treatment groups (excluding the saline control group) at

any time point.

Example 8: Arthritic Mice Study using Anti-TNF Antibodies and Controls as
Single Intraperitoneal Bolus Dose Between Anti-TNF Antibody and Modified
Anti-TNF Antibody

{2971 To compare the efficacy of a single intraperitoneal dose of TNV 148 (derived
from hybridoma cells) and rTNV 148B (derived from transfected cells). At approximately
4 weeks of age the Tg197 study mice were assigned, based on gender and body weight,
to one of 9 treatment groups and treated with a single intraperitoneal bolus dose of

Dulbecco=S PBS (D-PBS) or antibody (TNV 148, rTNV148B) at 1 mg/kg.

{298] When the weights were analyzed as a change from pre-dose, the animals treated
with 10 mg/kg cA2 showed a consistently higher weight gain than the D-PBS-treated

animals throughout the study. This weight gain was significant at weeks 1 and weeks 3-
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8. The animals treated with 1 mg/kg TNV 148 also achieved significant weight gain at
weeks 5, 6 and 8 of the study. (See Figure 16).

{2991 Figure 17 represents the progression of disease severity based on the arthritic
index. The 10 mg/kg cA2-treated group’s arthritic index was lower than the D-PBS
control group starting at week 4 and continuing throughout the remainder of the study
(week 8). Both of the TNV148-treated Groups and the 1 mg/kg cA2-treated Group
showed a significant reduction in Al at week 4. Although a previous study (P-099-017)
showed that TNV148 was slightly more effective at reducing the Arthritic Index
following a single 1 mg/kg intraperitoneal bolus, this study showed that the Al from both
versions of the TNV antibody-treated groups was slightly higher. Although (with the
exception of week 6) the 1 mg/kg cA2-treated Group was not significantly increased
when compared to the 10 mg/kg cA2 group and the TNV 148-treated Groups were
significantly higher at weeks 7 and 8, there were no significant differences in Al between

the 1 mg/kg cA2, 1 mg/kg TNV 148 and 1 mg/kg TNV 148B at any point in the study.

Example 9: Anti-TNF Antibody for the Treatment or Prevention of Ankylosing
Spondylitis

SYNOPSIS

{3081} A Multicenter, Randomized, Double-blind, Placebo-controlled Trial of
Golimumab, an Anti-TNFa Monoclonal Antibody, Administered Intravenously, in
Subjects with Active Ankylosing Spondylitis.

{301} SIMPONI® (golimumab) is a fully human monoclonal antibody with an
Immunoglobulin G 1 (IgG1) heavy chain isotype (G1m]z] allotype) and a kappa light
chain isotype. Golimumab has a heavy chain (HC) comprising SEQ ID NO:36 and a
light chain (LC) comprising SEQ ID NO:37. The molecular weight of golimumab
ranges from 149,802 to 151,064 daltons. Golimumab binds to human tumor necrosis

factor alpha (TNFa) with high affinity and specificity and neutralizes TNFa bioactivity.
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OBJECTIVES AND HYPOTHESIS

Primary Objective

{302} The primary objective of this study is to evaluate the efficacy of IV administration
of golimumab 2 mg/kg in subjects with active ankylosing spondylitis (AS) by assessing

the reduction in signs and symptoms of AS.

Secondary Objectives
{303} The secondary objectives are to assess the following for golimumab:

+ Efficacy related to improving physical function, range of motion, health-related

quality of life, and other health outcomes
+ Safety

# Pharmacokinetics (PK), pharmacodynamics (PD), and immunogenicity

Hypothesis

{304} To address the primary objective of the study, the statistical hypothesis
(alternative hypothesis) is that IV golimumab 2 mg/kg is statistically superior to placebo
in reducing the signs and symptoms of subjects with active AS based on the primary

efficacy endpoint.

{305} The primary endpoint of this study is the proportion of subjects who achieve a
20% improvement from baseline in the ASsessment in Ankylosing Spondylitis (ASAS)
International Working Group criteria (called ASAS20) at Week 16. This endpoint was
chosen because it is well-accepted by regulatory authorities and the clinical AS

community.

OVERVIEW OF STUDY DESIGN

{306} This is a Phase 3 multicenter, randomized, double-blind, placebo-controlled study

of the efficacy and safety of IV golimumab compared with placebo in subjects with active
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AS with an inadequate response or intolerance to NSAIDs. Approximately 200 subjects
will be randomized at approximately 40 investigational sites. All subjects will be
randomly assigned to receive golimumab 2 mg/kg or placebo IV infusions at Weeks 0,
4, and every 8 weeks (q8w) thereafter through Week 52. At Week 16, all subjects

receiving placebo infusions will cross-over and begin to receive golimumab IV infusions.

{3071 Subjects in the golimumab IV treatment group will continue to receive
golimumab IV infusions. Database locks are scheduled for Weeks 28 and 60. Subjects
will be followed for adverse events (AE) and serious adverse events (SAE) at least 8
weeks following the last study treatment administration. The end of study is defined as

the time the last subject completes the Week 60 visit.

SUBJECT POPULATION

{308} Subjects eligible for the study will be men or women 18 years of age or older
with a diagnosis of AS for at least 3 months defined as “definite” by the modified New
York criteria, and symptoms of active disease, as evidenced by Bath Ankylosing
Spondylitis Disease Activity Index (BASDAI) >4 and a Visual Analogue Scale (VAS)
for total back pain of >4, each on a scale of 0 to 10 cm. Subjects are required to have a

C-reactive protein (CRP) level of >0.3 mg/dL.
{309} Other major features of the study population are as follows:

s Current wusers of methotrexate (MTX), sulfasalazine (SSZ), and
hydroxychloroquine (HCQ) and low dose oral corticosteroids are permitted and

should enter the study on stable doses of these medications.

« Subjects with prior exposure to no more than one biologic anti-TNFa, agent (other
than golimumab) are permitted to be included in the study, but will be limited to at

most 20% of the study population.

= Subjects with complete ankylosis of the spine, defined as bridging syndesmophytes
present at all intervertebral levels of the cervical and lumbar spine visualized on
lateral-view spinal radiographs are permitted to be included in the study, but will

be limited to at most 10% of the study population.
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{310} Screening for eligible subjects will be performed within 6 weeks before

administration of the study agent.

{3111 Subjects must also meet the inclusion and exclusion criteria.

DOSAGE AND ADMINISTRATION

{312} At the initial screening visit, informed consent will be obtained from all subjects
who are deemed potentially eligible for the study, according to the protocol-specified
inclusion and exclusion criteria, for enrollment in the study. At the randomization visit,
subjects will be re-assessed and, if all specified inclusion and exclusion criteria are met,
subjects will be randomized to receive either golimumab IV infusions or placebo IV
infusions. Randomization will be stratified by geographic region and prior use of anti-

TNFa, therapy.

{313} Before the first study infusion, subjects will be randomly assigned in a 1:1 ratio

to 1 of the following 2 treatment groups:

{314} Group 1 (n=100): Subjects will receive IV placebo infusions at Weeks 0, 4, and
12. Subjects will cross over to IV golimumab 2 mgkg at Weeks 16, and receive

administrations at Weeks 16, 20, and q8w thereafter.

{315} Group 2 (n = 100): Subjects will receive 2 mg/kg of IV golimumab at Weeks 0,
4, and q8w thereafter. Subjects will receive an IV placebo infusion at Week 16 to

maintain the blind.

{3161 All infusions will be completed over 30 + 10 minutes.

EFFICACY EVALUATIONS/ENDPOINTS

{317} Efficacy evaluations chosen for this study were established in previous trials of
therapeutic biologic agents for the treatment of AS. Patient reported outcomes (PRO)
chosen for this study are consistent with clinically relevant measurements that are
accepted in the medical literature for other studies in AS and applicable US/EU

regulatory guidance documents.
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Ankylosing spondylitis response evaluations include:
« Bath Ankylosing Spondylitis Functional Index (BASFI)
» Patient’s Global Assessment
« Total Back Pain
* Bath Ankylosing Spondylitis Disease Activity Index (BASDAI)
« 36-item short form health survey (SF-36)
» Bath Ankylosing Spondylitis Metrology Index (BASMI)
s Ankylosing Spondylitis Quality of Life (ASQoL) questionnaire
# Chest Expansion
+ Night Back Pain
« Enthesitis Index
¢ Medical Outcomes Study Sleep scale
s  Work Limitations Questionnaire (WLQ)
¢ Productivity Visual Analog Scale

# FEuroQol-5D (EQ-5D) Questionnaire

Primary Endpoint

{318} The primary endpoint of this study is the proportion of ASAS 20 responders at
Week 16. The study will be considered positive if the proportion of subjects with ASAS
20 at Week 16 is demonstrated to be statistically significantly greater in the golimumab
group compared with the placebo group.

Major Secondary Endpoints

{3191 The following major secondary analyses will be performed. The endpoints are

listed in order of importance as specified below:

129

Ex. 2001-133



JBISTO9USNP
MARKED-UP SPECIFICATION

1. The proportion of subjects who achieve an ASAS 40 at Week 16.

2. The proportion of subjects who achieve at least 50% improvement from baseline

in BASDATI at Week 16.

3. The change from baseline in BASFI at Week 16.

PHARMACOKINETIC EVALUATIONS

{3201 Blood samples will be collected at selected visits to evaluate the PK of IV
golimumab in adult subjects with AS. Pharmacokinetics samples should be drawn from
a different arm than the IV infusion line if study agent is administered at that visit.
Specifically, at the visits at Weeks 0, 4, 12, 20, 36, and 52, 2 samples for serum
golimumab concentrations will be collected: 1 sample will be collected immediately prior
to infusion and the other collected one hour after the end of the infusion. For each of the
remaining visits, only 1 sample for serum golimumab concentrations will be collected.
This sample should be collected prior to infusion if an infusion of the study agent is
administered at that visit. A random PK sample will also be drawn for population PK
analysis between the Weeks 12 and 20 visits other than at the time of the Week 12, Week
16, or Week 20 visit; this sample must be collected at least 24 hours prior to or after a
study agent infusion. At applicable time points, sera for the measurement of both
golimumab concentration and antibodies to golimumab will be derived from the same
blood draw.

IMMUNOGENICITY EVALUATIONS

{3211 To evaluate the immunogenicity of golimumab in adult subjects with AS, serum
samples for the detection of antibodies to golimumab will be collected according to the

Time and Events Schedule.

BIOMARKER EVALUATIONS

{322} Biomarker samples will be collected to gain a molecular understanding of inter-
individual variability in clinical outcomes, which may help to identify population

subgroups that respond differently to the drug. The biomarker samples may also be used
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to help address emerging issues and to enable the development of safer, more effective,

and ultimately individualized therapies in the future.

PHARMACOGENOMICS (DNA) EVALUATIONS

{3231 Genomic testing will be done to search for links of specific genes to disease or
response to drug. Only DNA research related to golimumab or to the diseases for which
this drug was developed will be performed. Genome wide pharmacogenomics and/or
epigenetics testing will be undertaken in this study in consenting subjects. Subjects
participating in this portion of the study must sign a separate informed consent. Further,
a subject may withdraw such consent at any time without affecting their participation in

other aspects of the study, or their future participation in the study.

{324} A pharmacogenomics blood sample will be collected to allow for
pharmacogenomics research, as necessary (where local regulations permit). Subject

participation in the pharmacogenomics research is optional.

SAFETY EVALUATIONS

{325} Based upon the safety profile of other anti-TNFo agents, as well as the
golimumab safety data to date, several AEs of interest have been identified and will be
monitored and assessed in this study. These include: infusion reactions, hepatobiliary

laboratory abnormalities, infections including TB, and malignancies.

STATISTICAL METHODS

{326} Simple descriptive summary statistics, such as n, mean, SD, median, 1Q range,
minimum, and maximum for continuous variables, and counts and percentages for

discrete variables will be used to summarize most data.

{327} The Cochran-Mantel-Haenszel (CMH) test stratified by prior use of anti-TNFa
therapy will be used to compare categorical variables such as the proportion of subjects
responding to treatment. In general, ANOV A with prior use of anti-TNFa therapy as a
factor will be used for analyzing continuous variables, unless otherwise stated. All

statistical tests will be performed at 0=0.05 (2-sided). In addition to statistical analyses,
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graphical data displays (egg, line plots) and subject listings may also be used to

summarize/present the data.

Population Set

{3281 The population set will be an intent-to-treat population (i.e., all randomized
subjects). Subjects included in the efficacy analyses will be summarized according to
their assigned treatment group regardless of whether or not they receive the assigned

treatment.

{3291 Safety and PK analyses will include all subjects who received at least one

administration of study treatment.

Endpoint Analyses
Primary Endpoint Analysis

{33(}}] To address the primary objective, the proportion of subjects with ASAS 20
response at Week 16 (primary endpoint) will be compared between the placebo and
golimumab groups using a CMH test stratified by prior use of anti-TNFa therapy
(Yes/No) at a significance level of 0.05 (2-sided). In this primary efficacy analysis, data
from all randomized subjects will be analyzed according to their assigned treatment
group regardless of their actual treatment received. A last observation carried forward
(LOCEF) procedure will be used to impute the missing ASAS components if the subjects
have data for at least 1 ASAS component at Week 16. If the subjects do not have data for

all the ASAS components at Week 16, the subjects will be considered non-responders.
Major Secondary Endpoint Analyses

{3311 The following major secondary analyses will be performed in order of importance

as specified below:

1. The proportion of subjects who achieve an ASAS 40 at Week 16 will be

compared between treatment groups.

2. The proportion of subjects who achieve at least 50% improvement from baseline

in BASDAI at Week 16 will be compared between treatment groups.
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3. The change from baseline in BASFI at Week 16 will be compared between

treatment groups.

{3321 To control the Type I error rate for multiplicity, the first major secondary
endpoint will be tested only if the primary endpoint achieved statistical significance at a
0.05 level of significance (2-sided). The subsequent major secondary endpoints will be
tested only if the primary endpoint and the preceding major secondary endpoint(s) are

statistically significant at a 0.05 level of significance (2-sided).

Safety Analysis Overview

{333} Routine safety evaluations will be performed. The occurrences and type of AEs,
SAEs, and reasonably related AEs including infusion reactions and infections including
TB, will be summarized by treatment groups. The number of subjects with abnormal
laboratory parameters (hematology and chemistry) based on NCI CTCAE toxicity
grading will be summarized. In addition, the number of subjects with ANA and anti-
dsDNA antibodies and the relationship of infusion reactions with antibodies to

golimumab will be summarized.

{3341 All safety analyses will be performed using the population of all subjects who
received at least 1 administration of study agent. Analyses will be performed using the

treatment that the subjects actually received.

{333} In addition, graphical data displays (egg, line plots) and subject listings may also

be used to summarize/present data.

ABBREVIATIONS
AE adverse event
AS ankylosing spondylitis

ASAS 20 Assessment in ankylosing spondylitis 20
ASQoL Ankylosing spondylitis quality of life
ASSERT Ankylosing Spondylitis Study for the Evaluation of Recombinant Infliximab

Therapy

BASDAI Bath ankylosing spondylitis disease activity index
BASFI Bath ankylosing spondylitis functional index
BASMI Bath ankylosing spondylitis metrology index
BCG Bacille Calmette-Guérin
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CHF
CMH
CRP
DAS
DBL
DMARD
DMC
DNA
ECG
eCRF
eDC
EQ-5D
EQ VAS
EU
GCP
HBV
HCQ
HCV
HIV
HRQOL
IB

ICF
ICH
IEC
IgG1
IMA
IRB

v
IWRS
MCS
MOS-SS
MMP-1
MMP-3
MTX
NSAID
PCS
PD

PK
PQC
PRO
PsA
q8w

RBC
SAE
SAP
SC
SF-36
SSzZ
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congestive heart failure
Cochran-Mantel-Haenszel

c-reactive protein

disease activity score

data base lock

disease modifying antirheumatic drug
Data Monitoring Committee
deoxyribonucleic acid
electrocardiogram

electronic case report form
electronic data capture

EuroQol-5D

EQ visual analogue scale

European Union

Good Clinical Practice

hepatitis B virus
hydroxychloroquine

hepatitis C virus

human immunodeficiency virus
Health-related quality of life
Investigator's Brochure

informed consent form

International Conference on Harmonisation
independent ethics committee
immunoglobulin G 1

independent musculoskeletal assessor
Institutional Review Board
intravenous

interactive web response system
mental component summary

Medical Outcomes Study Sleep Scale
matrix metalloproteinase-1

matrix metalloproteinase-3
methotrexate

non-steroidal anti-inflammatory drug
physical component summary
pharmacodynamics
pharmacokinetics

product quality complaint

patient reported outcomes

psoriatic arthritis

every 8 weeks

rheumatoid arthritis

red blood cell

serious adverse event

statistical analysis plan

subcutaneous

36-item short form health survey
sulfasalazine
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TB
TNFa
TST
UsS
VAS
WBC
WLQ

MARKED-UP SPECIFICATION

tuberculosis

tumor necrosis factor alpha
tuberculin skin test

United States

visual analogue scale

white blood cell

work limitations questionnaire
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Introduction

{336} Golimumab is a fully human monoclonal antibody with an Immunoglobulin G 1
(IgG1) heavy chain isotype (G1m|z] allotype) and a kappa light chain isotype.
Golimumab has a heavy chain (HC) comprising SEQ ID NO:36 and a light chain (LC)
comprising SEQ ID NO:37. The molecular weight of golimumab ranges from 149,802
to 151,064 daltons. Golimumab is a human monoclonal antibody that forms high
affinity, stable complexes with both the soluble and transmembrane bioactive forms of
human tumor necrosis factor alpha (TNFa), which prevents the binding of TNFa, to its
receptors. No binding to other TNFo, superfamily ligands was observed; in particular,
golimumab does not bind or neutralize human lymphotoxin. Tumor necrosis factor o is
synthesized primarily by activated monocytes, macrophages and T cells as a
transmembrane protein that self-associates to form the bioactive homotrimer and is
rapidly released from the cell surface by proteolysis. The binding of TNFa to either the
p55 or p75 TNF receptors leads to the clustering of the receptor cytoplasmic domains
and initiates signaling. Tumor necrosis factor a has been identified as a key sentinel
cytokine that is produced in response to various stimuli and subsequently promotes the
inflammatory response through activation of the caspase-dependent apoptosis pathway
and the transcription factors nuclear factor (NF)-xB and activator protein-1 (AP-1).
Tumor necrosis factor o also modulates the immune response through its role in the
organization of immune cells in germinal centers. Elevated expression of TNFa has
been linked to chronic inflammatory diseases such as theumatoid arthritis (RA), as well
as spondyloarthropathies such as psoriatic arthritis (PsA) and ankylosing spondylitis
(AS), and is an important mediator of the articular inflammation and structural damage

that are characteristic of these diseases.

Ankylosing Spondylitis

{3371 Ankylosing spondylitis (AS) is a chronic inflammatory disease of unknown
etiology that involves the sacroiliac joints, and often the axial skeleton, entheses, and
peripheral joints. AS affects men more often than women and its prevalence in the United

States is estimated at 0.2 -0.5% of the population.?? Chronic inflammation of entheses
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leads to new bone formation, syndesmophytes, and ankylosis of joints, primarily in the
axial skeleton. It is this axial ankylosis that may lead to dramatic loss of range of motion
and to disability. The disease may also have extraskeletal manifestations, including
uveitis, carditis, pulmonary fibrosis, bowel inflammation, and cardiac conduction
abnormalities. Ankylosing spondylitis, considered a subset of the spondyloarthropathies,
is strongly associated with the presence of the human leukocyte antigen- B27 (HLA-B27)

antigen.>*

{338} Although patients may experience a variety of musculoskeletal symptoms
(proximal arthralgias, chest pain, and tendemess around peripheral joints from
enthesitis), the most common presenting symptom is chronic low-back pain. The low-
back pain usually begins before age 40, is insidious in onset, associated with morning
stiffness, and eventually, is symmetrical. These musculoskeletal symptoms may be
associated with constitutional symptoms, such as fatigue, fever, and weight loss. Until
TNFa inhibitors were approved, treatments for AS had limited efficacy, and consisted
mainly of exercise and NSAIDs, with a role for oral sulfasalazine (SSZ) in the subset of
patients with peripheral arthritis.’® Biologic TNFa inhibitors have been shown in
randomized controlled trials to significantly improve signs and symptoms, mobility and

physical function in patients with AS.

Role of TNFa in Ankylosing Spondylitis

{339} The efficacy and safety profile of anti-TNFa therapy for a variety of indications,
including AS, has been well-characterized. Tumor necrosis factor a is considered a key
inflammatory mediator that exhibits a wide variety of functional activities. Abnormally
high levels of TNFa have been implicated in the pathophysiology of several immune-
mediated diseases, including RA, PsA, and AS. Binding of TNFa by an anti-TNFa
antibody prevents the target from binding to cell surface TNFa receptors, and
consequently prevents downstream signaling cascades and the deleterious effects of
inappropriate or excessive TNFa expression. Elevated levels of TNFa have been

16:20.26

observed in both peripheral bloo and synovial tissue’ from patients with active

AS. It has been suggested that TNFa, probably plays a role in the sacroiliitis of AS as it
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does in the synovitis of RA. In a study of 5 patients with active AS who were evaluated
with computed tomography-directed sacroiliac joint biopsies, immunohistologic analysis
revealed cellular infiltrates consisting mostly of T cells and macrophages, and in situ

hybridization studies of 3 subjects’ biopsies revealed abundant TNFa.>

{340} A number of open-label and double-blind placebo-controlled trials have shown
the substantial efficacy of infliximab, a recombinant IgG1-k human-murine chimeric
monoclonal anti-TNFa antibody, in alleviating the signs and symptoms of AS. Infliximab
was the first anti-TNFa agent studied as a treatment for AS, and an induction regimen of
5 mg/kg infliximab infusions at 0, 2, and 6 weeks in subjects with either AS or subjects
diagnosed with spondyloarthropathy including AS resulted in rapid improvement in

disease activity measures 7242327

{341} Two randomized, double-blind, placebo-controlled trials of infliximab in patients
with AS only® and with spondyloarthropathy including AS?® showed that infliximab
therapy resulted in rapid, significant improvement in clinical outcome measures. In the
ASSERT study (a large, multicenter, double-blind, placebo-controlled trial of infliximab
involving 279 subjects with AS), ASsessment in Ankylosing Spondylitis 20 (ASAS 20)
response rates at 24 weeks were 60% in infliximab-treated subjects versus 18% in the
placebo-treated group.? There was also significant improvement in measures of physical
function, range of motion quality of life, and in disease activity score on MRI. Infliximab

therapy in AS patients was generally well tolerated.

{342} Tumor necrosis factor o inhibition in AS using subcutaneous (SC) drugs,
including etanercept, adalimumab, golimumab, and certolizumab, also has been shown
to be efficacious in randomized, placebo-controlled trials. *1118.1%:30 While the precise role
of TNFa in the pathophysiology of AS is yet unclear, there is already a large and
mounting body of evidence that TNFa inhibition is of major therapeutic benefit in this

disease.
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Overall Rationale for the Study

{3431 Although therapy with anti-TNFa agents has been used successfully in the
treatment of inflammatory arthritides, anti-TNFa agents have limitations with respect to
safety, dosing regimen, cost, and immunogenicity. To address some of these limitations,
a fully human anti-TNFa mAb, designated golimumab (also known as CNTO 148 and
rTNV148B). Golimumab, a fully human anti-TNFa mAb, binds with high affinity to
human TNFa and inhibits TNFa bioactivity. In addition, golimumab inhibits TNFo.-
mediated cell cytotoxicity and TNFa-mediated endothelial cell activation. Golimumab
also induces activation of complement-mediated cell lysis and reduces the development

of arthritis in mice that overexpress human TNFa.

{344} Treatment with anti-TNF o agents, including SC golimumab, has been
demonstrated to significantly improve signs and symptoms, physical function, and
health-related quality of life (HRQOL) in subjects affected by AS. A global, randomized,
doubleblind, placebo-controlled Phase 3 study was completed for SC administration of
golimumab in subjects with AS (Study C0524T09) to evaluate the long-term safety and
efficacy of SC golimumab through 5 years of follow-up. Subcutaneous golimumab was
demonstrated to be efficacious in improving the signs and symptoms of AS. Safety
analyses showed that SC golimumab was generally well tolerated, and demonstrated a

safety profile similar to that observed with other anti-TNF « agents.

{343} Given the known safety and efficacy of SC golimumab, it was anticipated that [V
golimumab would prove efficacious with an acceptable safety profile consistent with
other anti-TNF « agents in rheumatologic diseases such as RA, PsA, and AS.

Intravenous golimumab has been definitively studied in a Phase 3 study
(CNTO148ART3001) that formed the basis of approval for the treatment of RA. The
CNTO148ART3001 study was a randomized, double-blind, placebo-controlled,
multicenter, 2-arm study of the efficacy and safety of IV administration of golimumab 2

mg/kg infusions administered over a period of 30 £ 10 minutes at Weeks 0, 4, and every

8 weeks (q8w) thereafter in subjects with active RA despite concurrent methotrexate
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(MTX) therapy. Subjects with active RA despite MTX were randomized to receive either
placebo infusions or IV golimumab administered 2 mg/kg at Weeks 0, 4, and every 8§
weeks through Week 24. Starting at Week 24, all subjects were treated with IV
golimumab through Week 100. It was demonstrated that IV golimumab provided
substantial benefits in improving RA signs and symptoms, physical function, and health

related quality of life, as well as inhibiting the progression of structural damage.

{346] Golimumab administered intravenously in the treatment of RA
(CNTO148ART3001) demonstrated robust efficacy and an acceptable safety profile with
alow incidence of infusion reactions. This proposed Phase 3 study is designed to evaluate
the efficacy and safety of intravenous (IV) golimumab in the treatment of subjects with
active AS. The IV route of administration in subjects with AS is being evaluated since
currently available IV anti-TNF« agents have limitations with respect to
immunogenicity and infusion reactions, and have longer infusion times (60 to 120

minutes) compared with the proposed 30 £ 10 minute infusions with IV golimumab.

{347} Patients may also prefer the maintenance dosage schedule of q8w IV golimumab
rather than more frequent administrations compared with SC agents. Therefore, IV

golimumab may be an important addition to the currently available treatment options.

{348} The dosing regimen for this study is 2 mg/kg of golimumab administered via IV

infusion over 30 minutes at Weeks 0 and 4, then q8w.
STUDY DESIGN AND RATIONALE

Overview of Study Design

{349} This is a Phase 3 multicenter, randomized, double-blind, placebo-controlled study
of the efficacy and safety of IV golimumab compared with placebo in subjects with active
AS with an inadequate response or intolerance to NSAIDs. Approximately 200 subjects
will be randomized at approximately 70 investigational sites. Subjects will be randomly
assigned to receive golimumab 2 mg/kg or placebo IV infusions at Weeks 0, 4, and 12.
At Week 16, all subjects receiving placebo infusions will cross over and begin receiving

golimumab IV infusions at Weeks 16, 20, and q8w thereafter through Week 52. Subjects
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in the golimumab IV treatment group will receive a placebo infusion at Week 16 to
maintain the blind and continue to receive golimumab IV infusions at Week 20 and q8w

thereafter through Week 52. Database locks (DBL) are scheduled for Weeks 28 and 60.

{3501 Subjects will be followed for adverse events (AE) and serious adverse events
(SAE) at least 8 weeks following the last study treatment administration. The end of

study is defined as the time the last subject completes the Week 60 visit.

{351} A diagram of the study design is provided in Figure 18.
Study Design Rationale

Study Population
{332} The target study population is subjects with active AS, as defined by the modified
New York criteria, for at least 3 months prior to first administration of study agent.
Treatment Groups, Dosage, and Dose Administrations Interval
{333} Subjects will be randomized at Week 0 to 1 of 2 treatment groups as follows:

¢ Group 1 (n=100): IV placebo infusions

s Group 2 (n=100): IV golimumab 2 mg/kg infusions

{354} Subjects randomly assigned to golimumab will receive golimumab 2 mg/kg IV
infusions at Weeks 0, 4, and q8w thereafter through Week 52. At Week 16, subjects
randomized to golimumab will receive a placebo infusion to maintain the blind. All
subjects randomly assigned to receive placebo IV infusions at Weeks 0, 4, and 12 will
crossover to active treatment at Week 16 and receive golimumab 2 mg/kg IV infusions
at Weeks 16, 20, and q8w thereafter through Week 52. Subjects in the golimumab IV

treatment group will continue to receive golimumab IV infusions.

Study Phases and Duration of Treatment
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{355] There will be 4 phases in this study: Screening, double-blind placebo-controlled,
active treatment, and safety follow-up. The screening phase of up to 6 weeks will allow
for sufficient time to perform screening study evaluations and determine study eligibility.
The second phase of the study will be the double blind, placebo-controlled phase from
Week 0 to Week 16. The third phase of the study will be the active treatment phase from
Week 16 through Week 52. The fourth phase of the study will be the safety follow-up
phase and will be 8 weeks from the last administration of study agent. The safety follow-
up allows for monitoring of the subject for a period equivalent to approximately 5 times
the half-life of golimumab. Initial treatment assignment for each subject is still blinded
to sites and subjects throughout the 60 weeks of the study. This duration will provide
adequate time to demonstrate the efficacy and safety of IV golimumab as maintenance

therapy for AS.

{356] The study will end when the last subject completes the last scheduled visit (Week
60 visit).

Study Control, Randomization, and Blinding

{3571 Randomization will be used to minimize bias in the assignment of subjects to
treatment groups, to increase the likelihood that known and unknown subject attributes
(egg, demographic and baseline characteristics) are evenly balanced across treatment
groups, and to enhance the validity of statistical comparisons across treatment groups. In
addition, randomization will be stratified based on geographic region and prior use of

anti-TNFa, therapy (yes or no).

{338} Individual subjects and investigators will remain blinded for the duration of the
study. Blinded treatment will be used to reduce potential bias during data collection and
evaluation of clinical endpoints. Two DBLs are planned for the study at Week 28 and
Week 60. The first DBL will occur after all subjects complete the Week 28 visit or
terminated study participation. The second DBL will occur after all subjects have either
completed the Week 60 visit or terminated study participation. The database will be
locked at Week 28 and summary-level data will be unblinded to subject-level data at

DBL for data analyses and data review for selected individuals. All site personnel and
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subjects will remain blinded to the treatment assignments with the exception of the
unblinded pharmacist, until the Week 60 DBL has occurred.
Efficacy Evaluations

{3591 Efficacy evaluations chosen for this study were established in previous trials of
therapeutic biologic agents for the treatment of AS. Patient reported outcomes (PROs)
chosen for this study are also consistent with clinically relevant measurements that are
accepted in the medical literature for other studies in AS and applicable US/EU

regulatory guidance documents.
{360} Ankylosing spondylitis response evaluations include:
s Bath Ankylosing Spondylitis Functional Index (BASFI)
+ Patient’s Global Assessment
« Total Back Pain
s Bath Ankylosing Spondylitis Disease Activity Index (BASDAI)
« 36-item short form health survey (SF-36)
+ Bath Ankylosing Spondylitis Metrology Index (BASMI)
# Ankylosing Spondylitis Quality of Life (ASQoL) questionnaire
¢ Chest Expansion
« Night Back Pain
+ Enthesitis Index
« Medical Outcomes Study Sleep scale
*» Work Limitations Questionnaire (WLQ)
& Productivity Visual Analog Scale

¢+ FEuroQol-5D (EQ-5D) Questionnaire
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SUBJECT POPULATION

{361} Subjects eligible for the study will be men or women 18 years of age or older
with a diagnosis of AS for at least 3 months defined as “definite” by the modified New
York criteria, and symptoms of active disease, as evidenced by BASDAI >4, and a visual
analogue scale (VAS) for total back pain of >4, each on a scale of 0 to 10 cm. Subjects

are required to have a C-reactive protein (CRP) level of >0.3 mg/dL.
{3621 Other major features of the study population are as follows:

« Current users of MTX, SSZ, and hydroxychloroquine (HCQ) and low dose oral
corticosteroids are permitted and should enter the study on stable doses of these

medications.

+ Subjects with prior exposure to no more than one biologic anti-TNFa agent (other
than golimumab) are permitted to be included in the study, but will be limited to at

most 20% of the study population.

+ Subjects with complete ankylosis of the spine, defined as bridging syndesmophytes
present at all intervertebral levels of the cervical and lumbar spine visualized on
lateral-view spinal radiographs are permitted to be included in the study, but will

be limited to at most 10% of the study population.

{363} Screening for eligible subjects will be performed within 6 weeks before

administration of the study agent.

{364} The inclusion and exclusion criteria for enrolling subjects in this study are
described in the following 2 subsections. If there is a question about the inclusion or
exclusion criteria below, the investigator should consult with the appropriate
representative before enrolling a subject in the study.

Inclusion Criteria

{365} Each potential subject must satisfy all of the following criteria to be enrolled in

the study.

1. Subject must be a man or woman 18 years of age or older.
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2. Subject must be medically stable on the basis of physical examination, medical
history, vital signs, and 12-lead electrocardiogram (ECGQG) performed at screening.
This determination must be recorded in the subject's source documents and initialed

by the investigator.

3. Subject must be medically stable on the basis of clinical laboratory tests performed
at screening. If the results of the serum chemistry panel including liver enzymes or
hematology are outside the normal reference ranges, the subject may be included only
if the investigator judges the abnormalities or deviations from normal to be not
clinically significant or to be appropriate and reasonable for the population under
study. This determination must be recorded in the subject's source documents and
initialed by the investigator. For tests described in inclusion criteria #6 and #16,
results MUST be within the eligibility ranges allowed in inclusion criteria #6 and

#16.

4. Have a diagnosis of definite AS, as defined by the modified New York criteria, for
at least 3 months prior to first administration of study agent.
Both the radiographic criterion and at least 1 clinical criterion must be met:
a. Radiographic criterion: Sacroiliitis Grade > 2 bilaterally or sacroiliitis Grade 3 to
4 unilaterally.
b. Clinical criteria (at least 1):
1. Low back pain and stiffness for more than 3 months, which improves with
exercise, but is not relieved by rest.
ii. Limitation of motion of the lumbar spine in both the sagittal and frontal
planes.
1i1. Limitation of chest expansion relative to normal values corrected for age and

Sex.

5. Have symptoms of active disease at screening and at baseline, as evidenced by both
a BASDAI score of >4 and a VAS score for total back pain of >4, each on a scale of
0to 10 cm.

6. Have a CRP level of >0.3 mg/dL at screening.
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7. Either has an inadequate response to at least 2 NSAIDs over a 4 week period in total
with maximal recommended doses of NS AID(s), or is unable to receive a full 4 weeks
of maximal NSAID therapy because of intolerance, toxicity, or contraindications to
NSAIDs.

8. If using NSAIDs or other analgesics for AS, must be on a stable dose for at least 2
weeks prior to the first administration of study agent. If currently not using NSAIDs
or other analgesics for AS, must not have received NSAIDs or other analgesics for

AS for at least 2 weeks prior to the first administration of the study agent.

9. If using oral corticosteroids, must be on a stable dose equivalent to >10 mg of
prednisone/day for at least 2 weeks prior to the first administration of study agent. If
currently not using corticosteroids, must have not received oral corticosteroids for at

least 2 weeks prior to the first administration of the study agent.

10. If using MTX, SSZ, or HCQ, should have started treatment at least 3 months prior to
the first administration of study agent and should have no serious toxic side effects
attributable to the disease modifying antirheumatic drug (DMARD). Methotrexate
routes of administration and doses (not to exceed 25 mg/week) should be stable for
at least 4 weeks prior to the first administration of the study agent. If using SSZ or
HCQ, must also be on a stable dose for at least 4 weeks prior to the first administration
of study agent. If currently not using MTX, SSZ, or HCQ, must have not received
these DM ARD:s for at least 4 weeks prior to the first administration of the study agent.

11. Before randomization, a woman must be either

s Not of childbearing potential: premenarchal; postmenopausal (>45 years of age
with amenorrhea for at least 12 months); permanently sterilized (egg, tubal
occlusion, hysterectomy, bilateral salpingectomy); or otherwise be incapable of
pregnancy,

s Of childbearing potential and practicing a highly effective method of birth control
consistent with local regulations regarding the use of birth control methods for

subjects participating in clinical studies: egg, established use of oral, injected or
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implanted hormonal methods of contraception; placement of an intrauterine
device or intrauterine system; barrier methods: Condom with spermicidal
foam/gel/film/cream/suppository or occlusive cap (diaphragm or cervical/vault
caps) with spermicidal foam/gel/film/cream/suppository; male partner
sterilization (the vasectomized partner should be the sole partner for that subject);
true abstinence (when this is in line with the preferred and usual lifestyle of the

subject).

A woman of childbearing potential must have a negative serum pregnancy test (-
human chorionic gonadotropin [B-HCG]) at screening and a negative urine

pregnancy test on Week 0 before randomization.

A woman must agree not to become pregnant or to donate eggs (ova, oocytes) for the
purposes of assisted reproduction during the study and for 4 months after receiving

the last dose of study agent.

A man who is sexually active with a woman of childbearing potential and has not had
a vasectomy must agree to use a barrier method of birth control egg, either condom
with spermicidal foam/gel/film/cream/suppository or partner with occlusive cap
(diaphragm or cervical/vault caps) with spermicidal
foam/gel/film/cream/suppository during the study and for 4 months after the last dose
of study agent. All men must also not donate sperm during the study and for 4 months

after receiving the last dose of study agent.

Are considered eligible according to the following tuberculosis (TB) screening

criteria;

a. Have no history of latent or active TB prior to screening. An exception is made
for subjects who have a history of latent TB and are currently receiving treatment
for latent TB, will initiate treatment for latent TB prior to first administration of
study agent, or have documentation of having completed appropriate treatment

for latent TB within 5 years prior to the first administration of study agent.
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b. Have no signs or symptoms suggestive of active TB upon medical history and/or

physical examination.

c¢. Have had no recent close contact with a person with active TB or, if there has been
such contact, will be referred to a physician specializing in TB to undergo
additional evaluation and, if warranted, receive appropriate treatment for latent

TB prior to the first administration of study agent.

d. Within 6 weeks prior to the first administration of study agent, have a negative

QuantFERON®-TB-GoldtestQUANTIFERON® (TB Gold test) result, or have

a newly identified positive QuantFERON®-TB-Gold—+testQUANTIFERON®
(TB_Gold test) result in which active TB has been ruled out and for which

appropriate treatment for latent TB has been initiated prior to the first

administration of study agent. Within 6 weeks prior to the first administration of
study agent, a negative tuberculin skin test (TST), or a newly identified positive
TST in which active TB has been ruled out and for which appropriate treatment
for latent TB has been initiated prior to the first administration of study agent, is
additionally required if the QuantEERON®-TB-GoldtestQUANTIFERON®
(TB Gold test) is not approved/registered in that country or the TST is mandated
by local health authorities.

i.  Subjects with persistently indeterminate QuantiEERON®R-TB—Goldtest
QOUANTIFERON® (TB Gold test) results may be enrolled without treatment

for latent TB, if active TB is ruled out, their chest radiograph shows no
abnormality suggestive of TB (active or old, inactive TB), and the subject has

no additional risk factors for TB as determined by the investigator.

1. The QuantFERON®-TB-GoldtestQUANTIFERON® (TB Gold test) and the

TST is/are not required at screening for subjects with a history of latent TB

and ongoing treatment for latent TB or documentation of having completed
adequate treatment as described above; Subjects with documentation of
having completed adequate treatment as described above are not required to

initiate additional treatment for latent TB.
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e. Have a chest radiograph (posterior-anterior view) taken within 3 months prior to
the first administration of study agent and read by a qualified radiologist, with no

evidence of current, active TB or old, inactive TB.

16. Have screening laboratory test results within the following parameters:
a. Hemoglobin >8.5 g/dL
b. White blood cells >3.5 x 103/pL
c. Neutrophils >1.5 x 103/uL
d. Platelets 2100 x 103/uL.
e. Serum creatinine >1.5 mg/dL
f.  AST, ALT, and alkaline phosphatase levels must be within 1.5 times the ULN

range for the laboratory conducting the test.

17. Subject must be willing and able to adhere to the prohibitions and restrictions

specified in this protocol.

18. Each subject must sign an informed consent form (ICF) indicating that he or she
understands the purpose of and procedures required for the study and are willing to

participate in the study.

19. Each subject must sign a separate informed consent formif he or she agrees to provide
an optional DNA sample for research (where local regulations permit). Refusal to
give consent for the optional DNA research sample does not exclude a subject from

participation in the study.

20. Are willing to refrain from the use of complementary therapies including ayurvedic
medicine, traditional Chinese medication(s), and acupuncture within 2 weeks prior

to the first study agent administration and throughout the duration of the study.

Exclusion Criteria

{366} Any potential subject who meets any of the following criteria will be excluded

from participating in the study.
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1. Have other inflammatory diseases that might confound the evaluations of benefit from
the golimumab therapy, including but not limited to, RA, PsA, systemic lupus

erythematosus, or Lyme disease.

2. Are pregnant, nursing, or planning a pregnancy or fathering a child while enrolled in

the study or within 4 months after receiving the last administration of study agent.

3. Have received any systemic immunosuppressives or DMARDs other than MTX,
SSZ, or HCQ within 4 weeks prior to first administration of study agent. Medications
in these categories include, but are not limited to chloroquine, azathioprine,
cyclosporine, mycophenolate mofetil, gold, and penicillamine. Corticosteroids are

not included in this criterion; see other eligibility criteria regarding corticosteroids.

4. Have received leflunomide within 4 weeks prior to the first administration of study
agent (irrespective of undergoing a drug elimination procedure), or have received
leflunomide within 3 months prior to the first administration of study agent and have

not undergone a drug elimination procedure.

5. Have received epidural, intra-articular, IM, or IV corticosteroids, including
adrenocorticotropic hormone during the 4 weeks prior to first administration of study

agent.
6. Have ever received golimumab.

7. Have received infliximab (including biosimilar anti-TNFo agents), adalimumab, or
certolizumab pegol within 3 months prior to the first administration of the study

agent.

8. Have received etanercept or yisaipu within 6 weeks prior to the first administration

of the study agent.
9. Have received more than one prior anti-TNFo agent.

10. Have experienced primary failure to any prior anti-TNFo agent (defined as lack of
response as assessed by the investigator or discontinuation due to lack of efficacy

within the first 16 weeks of treatment).
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Have received prior biologic therapy other than anti-TNFa, agents, including but not
limited to tocilizumab, alefacept, efalizumab, natalizumab, abatacept, anakinra,

ustekinumab, brodalumab, secukinumab, ixekizumab, and B-cell depleting therapies.
Have ever received tofacitinib or any other Janus kinase inhibitors (JAK) inhibitor
Have a known hypersensitivity to human immunoglobulin proteins.

Have used cytotoxic drugs, including chlorambucil, cyclophosphamide, nitrogen

mustard, or other alkylating agents.

Have a history of active granulomatous infection, including histoplasmosis, or
coccidioidomycosis, prior to screening. Refer to inclusion criteria for information

regarding eligibility with a history of latent TB.

Have had a Bacille Calmette-Guérin (BCG) vaccination within 12 months of

screening.

Have a chest radiograph within 3 months prior to the first administration of study
agent that shows an abnormality suggestive of a malignancy or current active

infection, including TB.

Have had a nontuberculous mycobacterial infection or opportunistic infection (egg,

cytomegalovirus, pneumocystosis, aspergillosis) within 6 months prior to screening.

Have had a herpes zoster infection within 2 months of first administration of study

agent.

Have received, or are expected to receive, any live virus or bacterial vaccination
within 3 months before the first administration of study agent, during the study, or

within 3 months after the last administration of study agent.

Have a history of an infected joint prosthesis, or have received antibiotics for a
suspected infection of a joint prosthesis, if that prosthesis has not been removed or

replaced.

Have had a serious infection (including but not limited to, hepatitis, pneumonia,

sepsis, or pyelonephritis), or have been hospitalized for an infection, or have been
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26.

27.

28.

29.

30.

31
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treated with IV antibiotics for an infection within 2 months prior to first

administration of study agent.

Have a history of, or ongoing, chronic or recurrent infectious disease, including but
not limited to, chronic renal infection, chronic chest infection (egg, bronchiectasis),
sinusitis, recurrent urinary tract infection (egg, recurrent pyelonephritis), an open,

draining, or infected skin wound, or an ulcer.

Subject has a history of human immunodeficiency virus (HIV) antibody positive, or

tests positive for HIV at Screening.

Has a hepatitis B infection. Subjects must undergo screening for hepatitis B virus
(HBV). At a minimum, this includes testing for HBsAg (HBV surface antigen), anti-
HBs (HBV surface antibody), and anti-HBc total (HBV core antibody total).

Subjects who are seropositive for antibodies to hepatitis C virus (HCV), unless they
have 2 negative HCV RNA test results 6 months apart prior to screening and have a

third negative HCV RNA test result at screening.

Have a history of known demyelinating diseases such as multiple sclerosis or optic

neuritis.

Have current signs or symptoms of severe, progressive, or uncontrolled renal, hepatic,
hematological, gastrointestinal, endocrine, pulmonary, cardiac, neurologic, cerebral,

or psychiatric disease.

Have a history of, or concurrent congestive heart failure (CHF), including medically

controlled, asymptomatic CHF.

Have a known history of lymphoproliferative disease, including lymphoma, or signs
and symptoms suggestive of possible lymphoproliferative disease, such as
lymphadenopathy of unusual size or location, clinically significant splenomegaly, or

monoclonal gammopathy of undetermined significance.

Subject has a history of malignancy within 5 years before screening (exceptions are

squamous and basal cell carcinomas of the skin that has been treated with no evidence
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38.

39.

40.
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of recurrence for at least 3 months before the first study agent administration and

carcinoma in situ of the cervix that has been surgically cured).

Subject has known allergies, hypersensitivity, or intolerance to golimumab or its

excipients (refer to the golimumab IB).

Subject has taken any disallowed therapies, before the planned first dose of study
drug.

Subject has received an investigational drug (including investigational vaccines)
within 5 half-lives or 3 months, whichever is longer, or used an invasive
investigational medical device within 3 months before the planned first dose of study

drug or is currently enrolled in an investigational study.

Subject has any condition for which, in the opinion of the investigator, participation
would not be in the best interest of the subject (egg, compromise the well-being) or

that could prevent, limit, or confound the protocol-specified assessments.

Subject has had major surgery, (egg, requiring general anesthesia) within 1 month
before screening, or will not have fully recovered from surgery, or has surgery
planned during the time the subject is expected to participate in the study or within 1

month after the last dose of study drug administration.

Have a transplanted organ (with the exception of a comeal transplant performed >3

months prior to first administration of study agent).

Have or have had a substance abuse (drug or alcohol) problem within the previous 3

years.

Are unwilling or unable to undergo multiple venipunctures because of poor

tolerability or lack of easy access.

Subject is an employee of the investigator or study site, with direct involvement in
the proposed study or other studies under the direction of that investigator or study

site, as well as family members of the employees or the investigator.
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NOTE: Investigators should ensure that all study enrollment criteria have been met at
screening and again prior to randomization. If a subject's status changes (including
laboratory results or receipt of additional medical records) after screening but before the
first dose of study drug is given such that he or she no longer meets all eligibility criteria,

then the subject should be excluded from participation in the study.

Prohibitions and Restrictions

{367} Potential subjects must be willing and able to adhere to the following prohibitions

and restrictions during the course of the study to be eligible for participation:

1. Both heterosexually active women of childbearing potential and men capable of
fathering a child must consent to use a highly effective method of contraception and
continue to use contraception for the duration of the study and for 4 months after the

last administration of study agent.

2. The use of the following drugs is not permitted concomitantly with IV study agent

administration:

+ Systemic immunosuppressives or DMARDs (other than MTX, SSZ, and HCQ)
including chloroquine, azathioprine, oral cyclosporine A, tacrolimus,
mycophenolate mofetil, leflunomide, oral or parenteral gold. Systemic
immunosuppressives do not refer to corticosteroids; see elsewhere regarding

corticosteroid restrictions.

* Biologic agents targeted at reducing TNFa (including but not limited to infliximab,
SC golimumab, certolizumab pegol, etanercept, yisaipu, CT-P13 [Remsima®] and

adalimumab)
+ [L-1ra (anakinra)
+» Tocilizumab or any other biologic targeting IL-6 or IL-6 receptor
« Tofacitinib or any other JAK inhibitor

+ B-cell depleting agents (egg, rituximab)
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« Cytotoxic drugs such as cyclophosphamide, chlorambucil, nitrogen mustard, or

other alkylating agents
+ Abatacept
# Ustekinumab
* Anti-IL-17 agents (egg, brodalumab, secukinumab, and ixekizumab)
+ Investigational drugs

3. Must agree not to receive a live virus or live bacterial vaccination during the study.
Subjects must also agree not to receive a live vaccine for 3 months after receiving the
last administration of study agent. Must not have had a BCG vaccination within 12

months of screening.

4. Must agree not to receive an investigational medical device or an investigational drug

other than study agent for the duration of this study.

5. Subjects treated with NSAIDs, including aspirin and selective COX-2 inhibitors, and
other analgesics should receive the usual marketed doses approved in the country in
which the study is being conducted. Prescriptions of NSAIDs and other analgesics
should not be adjusted for at least 2 weeks prior to the first administration of the study
drug, and through Week 16, and may be changed only if the subject develops
unacceptable side effects. After Week 16 through Week 60, a one-time dose decrease
is allowed; otherwise, prescriptions of NSAIDs and other analgesics may be changed

only if the subject develops unacceptable side effects.
The use of topical analgesics including capsaicin and diclofenac is allowed.

6. Subjects treated with oral corticosteroids should receive a stable dose equivalent to
<10 mg prednisone per day for at least 2 weeks prior to their first administration of
the study agent and continue to receive this dose through Week 16. After Week 16
and through Week 60, a one-time dose decrease in oral corticosteroids is allowed;
otherwise the dose and type of oral corticosteroid may be changed at the discretion

of the investigator only if the subject develops unacceptable side effects.
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Epidural, IM or IV administration of corticosteroids is not allowed within 4 weeks
before the first administration of study agent and is not allowed for the treatment of
AS throughout the study. Every attempt should be made to avoid the use of epidural,
IM, and IV corticosteroids during the study for indications other than AS. Long-term
(>2 weeks) oral or IV corticosteroids use for indications other than AS are not
allowed through Week 60. Short-term (<2 weeks) oral, IV, IM, or epidural
corticosteroid used for indications other than AS should be limited to situations

where, in the opinion of the treating physician, there are no adequate alternatives.

Intra-articular steroids should not be administered within 4 weeks prior to the first
administration of study agent. Attempts should be made to avoid intra-articular
corticosteroid injections especially during the first 16 weeks of the study. However
if necessary, subjects may receive up to 2 intra-articular, tendon sheath, or bursal
corticosteroid injections in no more than 2 affected sites during the 60 weeks of the

study.

7. The use of complementary therapies that may affect AS disease activity or
assessments, including but not limited to traditional medicine (egg, Chinese,

acupuncture, ayurvedic medicine) is prohibited through Week 60.

PRESTUDY AND CONCOMITANT THERAPY

{368} Every effort should be made to keep subjects’ concomitant medications stable
through Week 16 or as specified for AS therapies in the following sections. The
concomitant medication dose may be reduced or the medication temporarily discontinued
because of abnormal laboratory values, side effects, concurrent illness, or the
performance of a surgical procedure, but the change and reason for the change should be

clearly documented in the subject’s medical record.

{369} Subjects should not initiate any new treatment for AS during the 60-week study

period.
{370} Concomitant medication review will occur at study visits identified in the Time

and Events Schedule.
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Methotrexate, Sulfasalazine, or Hydroxychloroquine
{371} Subjects are permitted to enter the study on stable doses of MTX, SSZ, or HCQ.

{372} If subjects are using MTX, SSZ, or HCQ, treatment should have started at least 3
months prior to the first administration of study agent. MTX routes of administration and
doses <25 mg/week should be stable for at least 4 weeks prior to the first administration
of the study agent. It is recommended that all subjects taking MTX in this study receive
at least 5 mg oral folate or 5 mg folinic acid weekly. If using SSZ or HCQ, subjects must

also be on a stable dose for at least 4 weeks prior to the first administration of study agent.

{373} Subjects not on treatment with MTX, SSZ, or HCQ must have discontinued the
treatment for at least 4 weeks prior to the first administration of study agent, and must

not receive MTX, SSZ, or HCQ through Week 60.

{374} Every effort should be made to maintain stable doses and routes of administration
of MTX, SSZ, and HCQ through Week 60 of the study in subjects receiving this
medication. Guidelines for dose adjustment in the event of MTX toxicity are included in

the Trial Center File.

Corticosteroid Therapy

{375} Subjects treated with oral corticosteroids for AS should receive a stable dose
equivalent to <10 mg prednisone per day for at least 2 weeks prior to first administration
of study agent and continue to receive this dose through Week 16. After Week 16 and
through Week 60, a one-time dose decrease in oral corticosteroids is allowed; otherwise
the dose and type of oral corticosteroid may be changed at the discretion of the
investigator only if the subject develops unacceptable side effects. Subjects not treated
with oral corticosteroids at baseline must have discontinued oral corticosteroids at least
2 weeks prior to the first administration of study agent, and they must not receive oral

corticosteroids for AS through Week 60.

{376} Intravenous, intramuscular, or epidural administration of corticosteroids for the

treatment of AS is not allowed through Week 60.
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{3771 Long-term (>2 weeks) oral or IV corticosteroids use for indications other than
AS are not allowed through Week 60. Short-term (<2 weeks) oral, IV, IM, or epidural
corticosteroid used for indications other than AS should be limited to situations where,
in the opinion of the treating physician, there are no adequate alternatives. Inhaled, otic,
ophthalmic, intranasal, and other routes of mucosal delivery of corticosteroids are

allowed throughout the course of the study.

{378} Attempts should be made to avoid intra-articular corticosteroid injections
especially during the first 16 weeks of the study. However if necessary, subjects may
receive up to 2 intra-articular, tendon sheath, or bursal corticosteroid injections in no
more than 2 affected sites during the 60 weeks of the study. In the case of severe
tenderness or swelling in a single joint, it is suggested that the subject be evaluated for

infection prior to receiving an intra-articular corticosteroid injection.

Nonsteroidal Anti-inflammatory Drugs and Other Analgesics
{3791 The use of stable doses of NSAIDs and other analgesics is allowed.

{380} Subjects treated with NSAIDs, including aspirin and selective cyclooxygenase-2
inhibitors, and other analgesics should receive the usual marketed doses approved in the
country in which the study is being conducted, and should have been on a stable dose at
least 2 weeks prior to the first administration of the study agent. Through Week 16, the
dose and type of NSAIDs and other analgesics may be changed only if the subject
develops unacceptable side effects. After Week 16 and through Week 60, a one-time
dose decrease is allowed; otherwise, prescriptions of NSAIDs and other analgesics may

be changed only if the subject develops unacceptable side effects.
{3811 The use of topical analgesics including capsaicin and diclofenac is allowed.

{3821 In this trial, aspirin is considered an NSAID, except for low-dose aspirin

prescribed for cardiovascular or cerebrovascular disease.
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Disease Modifying Antirheumatic Drugs/Systemic Immunosuppressives

{383} Disease modifying antitheumatic drugs/systemic immunosuppressive agents,
with the exception of MTX, SSZ, and HCQ must be discontinued at least 4 weeks prior
to the first administration of study agent and are prohibited through Week 60. These
DMARD:s include, but are not limited to chloroquine, gold preparations, penicillamine,
and leflunomide. If a subject received leflunomide within 3 months prior to the first
administration of study agent, the subject must have undergone a drug elimination
procedure. Prohibited systemic immunosuppressive drugs through Week 60, include, but
are not limited to, cyclosporine, tacrolimus, mycophenolate mofetil, and azathioprine.

Systemic immunosuppressives do not refer to corticosteroids.

Biologic Agents, Cytotoxic Drugs, or Investigational A gents

{384} The use of biologic agents (egg, SC golimumab, anakinra, etanercept,
adalimumab, infliximab, alefacept, efalizumab, rituximab, natalizumab), cytotoxic
agents (egg, chlorambucil, cyclophosphamide, nitrogen mustard, other alkylating
agents), or investigational drugs is not allowed during the 60 weeks of the study. If any
of these medications are used, the subject will be discontinued from further study agent
infusions.

Complementary Therapies

{383} The use of complementary therapies including ayurvedic medicine, traditional
Chinese medications or non-medicinal therapy such as acupuncture is not allowed during

the 60 weeks of the study.
STUDY EVALUATIONS
Efficacy

Evaluations
Bath Ankylosing Spondylitis Disease Activity Index

386} The BASDAI" is defined below:
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Subject self-assessment using a VAS (0 to 10 cm) on the following criteria:
Fatigue

Spinal pain

Joint pain

Enthesitis

Qualitative morning stiffness

T Mmoo w e

Quantitative morning stiffness

The BASDAI=02(A+B+C+D+0.5[E +F]).
Bath Ankylosing Spondylitis Functional Index

{387] The BASFI is a subject’s self-assessment represented as a mean (VAS; 0 to 10
cm) of 10 questions, 8 of which relate to the subject’s functional anatomy and 2 of which
relate to a subject’s ability to cope with everyday life.® An increase along the scale

indicates a worsening condition.
Patient’s Global Assessment

{388} Patient’s global assessment of disease activity will be recorded on a VAS (0 to

10 cm; 0 = very well, 10 = very poor).
Total Back Pain

{389} Subjects will be asked to assess their average total back pain over the past week

on a VAS (0 to 10 cm; 0 =no pain, 10 = most severe pain).
Night Back Pain

{390} Subjects will be asked to assess their nighttime back pain during the past week

on a VAS (0 to 10 cm; 0 =no pain, 10 = most severe pain).
Musculoskeletal Assessments

{3911 The musculoskeletal assessments will include each component of the BASMI,

enthesitis index, and chest expansion.

{3921 An independent musculoskeletal assessor (IMA) with adequate training and

experience in performing musculoskeletal assessments will be designated at each study
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site to perform all musculoskeletal assessments. It is strongly recommended that the same
IMA who performs the baseline musculoskeletal assessments for a subject should also
perform the musculoskeletal assessments for that subject at every subsequent visit

through Week 52.

{3931 The Sponsor will provide training for each site’s designated IMA prior to the
screening of the first subject at each site. A back-up IMA must complete training before
performing a musculoskeletal assessment for a subject’s study visit. Training
documentation of each IMA should be maintained at the study site. If possible, the

independent assessor at the study site should not be changed during the study.

{394} If an IMA was trained by the Sponsor in a previous clinical study within the last
3 years and there is adequate documentation of this training (certification), that training
will be considered adequate for this study; however, repeat training prior to start of the

trial is encouraged.

{3931 All IMAs performing the musculoskeletal evaluation at a site must be listed on
the Delegation Log at the study site and should be documented in the source documents

at each visit.

{396} After Week 28, the musculoskeletal assessor no longer needs to be independent.
However it is recommended that the musculoskeletal assessor should not be changed

during the study.
Bath Ankylosing Spondylitis Metrology Index

{3971 The BASMI is represented as an aggregate score of 5 components (ranging from
0 to 10) and will be calculated using the van der Heijde calculation® as shown in Table

6.

Table 6: Equations proposed for the conversion of the assessments (A) into scores

(S) for the five components of the BASMI;,

S=0if: Between 0 and 10: | S =10 if:

Lateral lumbar flexion* (cm) A>21.1 S=(21.1-A)2.1 A<0.1
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Tragus-to-wall distance* (cm) A <8 S=(A-8)3 A >38

Lumbar flexion (modified Schober) (cm) | A >7 .4 S=(7.4-A)/0.7 A<04

Intermalleolar distance (cm) A>1245 | S=(124.5-A)/10 A <245

Cervical rotation angle* (°) A >893 S=(89.3-A)/8.5 A<43

*  For lateral lumbar flexion, tragus-to-wall distance, and cervical rotation the average

of right and left should be taken. If a score lies beyond the range 0-10, the values 0 or
10 have to be used, respectively.

{398} The BASMliinis the mean of the five S scores.

{3991 The assessments (A) of the 5 components will be collected at the sites and the
scores (S) will be calculated programmatically based on assessments when analysis is

performed.
Assessment in Ankylosing Spondylitis Response Criteria

{400} A 20% improvement in response according to the criteria of the ASAS
International Working Group (ASAS 20)}*** is defined as:

1. An improvement of > 20% from baseline and absolute improvement from baseline

of atleast 1 on a 0 to 10 cm scale in at least 3 of the following 4 domains:
i. Patient global

ii. Total back pain

iii. Function (BASFI)

iv. Inflammation (average of the last 2 questions of the BASDAI concerning

morning stiffness)

2. Absence of deterioration from baseline (> 20% and worsening of at least 1 on a 0 to

10 cm scale) in the potential remaining domain.

ASAS 40 is defined as a >40% improvement in 3 of 4 domains, with an absolute
improvement of at least 2 on a 0 to 10 cm scale, and no deterioration in the remaining

domain.
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ASAS 5/6 is defined as a >20% improvement in any 5 of the 6 domains of pain (VAS 0
to 10 cm), patient global (VAS 0 to 10 ¢cm), function (BASFI score), moming stiffness
(from BASDAI), CRP, and spine mobility (lumbar side flexion).

Low Disease Activity

{401} Low level of disease activity will be measured by criteria for “ASAS partial
remission,” defined as a value below 2 on a scale of 0 to 10 cm in each of the 4 ASAS

domains described above.
Disease Activity Score for Ankylosing Spondylitis

{402} The Assessment of SpondyloArthritis international Society (ASAS) has
developed a disease activity score (DAS) for use in AS, the ASDAS.?*** For this study
the following formula will be used to calculate the ASDAS score:

{4031 ASDAS = 0.121 x Total back pain + 0.058 x Duration of morning stiffness +
0.110 x Patient global assessment + 0.073 x Peripheral pain/ swelling + 0.579 x Ln (CRP
(mg/L) +1).

{404} Major improvement in ASDAS is defined as a decrease >2.0. Inactive disease is
defined as an ASDAS score <1.3.
{405} Clinically important improvement in ASDAS is defined as a decrease >1.17

Enthesitis Index

{406} Enthesitis is an important feature of AS and other spondyloarthropathies. The
current University of California San Francisco (UCSF) enthesitis index used in clinical
research will be performed in this study.®!> Evaluation of the listed entheses by the IMA

will allow determination of the total enthesitis score (Table 7).

Table 7: Enthesitis Index

Enthesis UCSF

Cl-2 X

C7-T1 X

T12-L1 X
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Ischial tuberosity L/R
Symphysis pubis X
5th lumbar spinous process X
Ilac crest L/R
Greater trochanter L/R
Medial femoral condyle L/R
Achilles tendon insertion L/R
Plantar insertion L/R
TOTAL ENTHESES 17

{40071 Entheses are scored as either O (nontender) or 1 (tender).

Chest Expansion

{4081 Chest expansion is the difference, in cm, between the circumference of the chest

in maximal inspiration and maximal expiration. It is measured at the level of the fourth

intercostal space in males, and just below the breasts in females.

36-Item Short-form Health Survey

{409} The Medical Outcome Study health measure SF-36 questionnaire was

developed as part of the Rand Health Insurance Experiment and consists of 8 multi-

item scales:

-

»

*

limitations in physical functioning due to health problems;

limitations in usual role activities due to physical health problems;

bodily pain;

general mental health (psychological distress and well-being);

limitations in usual role activities due to personal or emotional problems;
limitations in social functioning due to physical or mental health problems;
vitality (energy and fatigue);

general health perception.

{410} These scales are scored from 0 to 100 with higher scores indicating better

health. Another algorithm yields 2 summary scores, the Physical Component Summary
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(PCS) and the Mental Component Summary (MCS). These summary scores are also
scaled with higher scores indicating better health but are scored using a norm-based
system where linear transformations are performed to transform scores to a mean of 50
and standard deviations of 10, based upon general US population norms.>* The
concepts measured by the SF-36 are not specific to any age, disease, or treatment
group, allowing comparison of relative burden of different diseases and the relative

benefit of different treatments.*
Medical Qutcomes Study Sleep Scale

{411} The extent of sleep problems will be assessed using the MOS-SS.1” MOS-SS
measures six dimensions of sleep, including initiation, maintenance (egg, staying
asleep), quantity, adequacy, somnolence (egg, drowsiness), and respiratory
impairments (egg, shortness of breath, snoring). The MOS Sleep Scale is a generic
health measure, assessing a health-related quality of life (HRQOL) concept- sleep that
is relevant to everyone’s health status and wellbeing and known to be directly affected
by disease and treatment. As such, the MOS-SS is not specific to any age, disease, or
treatment group. The reliability and validity of the MOS-SS have been evaluated in a

number of disease areas, including neuropathic pain and RA.
Ankylosing Spondylitis Quality of Life (ASQoL) questionnaire

{4121 Ankylosing spondylitis quality of life is a self-administered patient-reported
outcomes instrument. '* It consists of 18 items requesting a Yes or No response to
questions related to the impact of pain on sleep, mood, motivation, ability to cope,
activities of daily living, independence, relationships, and social life. A score of 1 is
given to a response of “YES™ on each item and all item scores are summed to a total
score with a range of 0—18. Higher scores indicate worse health related quality of life.

Subjects can complete the instrument in less than four minutes.
EQ-5D Questionnaire

{4131 The EuroQol-5D (EQ-5D) is a standardized measure of health status developed

by the EuroQoL Group to provide a simple, generic measure of health for clinical and
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economic appraisal (EuroQoL Group, 1990).'* The EQ-5D is applicable to a wide
range of health conditions and treatments. EQ-5D essentially consists of 2 elements:
The EQ-5D descriptive system and the EQ visual analogue scale (EQ VAS). The EQ-
5D descriptive system comprises the following 5 dimensions: mobility, self-care, usual
activities, pain/discomfort and anxiety/depression. Each dimension has 5 levels: no
problems, slight problems, moderate problems, severe problems, and extreme
problems. The respondent is asked to indicate his/her health state by ticking (or placing
a cross) in the box against the most appropriate statement in each of the 5 dimensions.
This decision results in a 1-digit number expressing the level selected for that
dimension. The digits for 5 dimensions can be combined in a 5-digit number describing
the respondent’s health state which can be converted into a single summary index (EQ-
5D index) by applying a formula that attaches values (also called weights) to each of
the levels in each dimension. The EQ VAS records the respondent’s self-rated health on
a vertical line, VAS where the endpoints are labeled “Best imaginable health state’ and
‘Worst imaginable health state’. The EQ VAS can be used as a quantitative measure of

health outcome as judged by the individual respondents.
Endpoints
Primary Endpoint

{4141 The primary endpoint of this study is the proportion of subjects who achieve an
ASAS 20 response at Week 16.

{415} The study will be considered positive if the proportion of subjects with ASAS 20
at Week 16 is demonstrated to be statistically significantly greater in the golimumab

group compared with the placebo group.
Major Secondary Endpoints

{416} The following major secondary endpoints are listed in order of importance as

specified below:

1. The proportion of subjects who achieve an ASAS 40 response at Week 16.
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2. The proportion of subjects who achieve at least a 50% improvement from baseline in

BASDALI at Week 16.
3. The change from baseline in BASFI at Week 16.
Other Secondary Endpoints
Controlled secondary endpoints (with control of Type I error rate for
multiplicity).

{417} The following controlled secondary endpoints will be analyzed in addition to the
primary and major secondary endpoints and are listed in the order of importance as

specified below:
1. The change from baseline in SF-36 PCS at Week 16.
2. The change from baseline in SF-36 MCS at Week 16.

3. The proportion of subjects who achieve low level of disease activity (ASAS partial

remission) at Week 16.
4. The change from baseline in ASQoL at Week 16.
5. The change from baseline in BASMI at Week 16.

{4181 To control for multiplicity, the above endpoints will be tested sequentially
according to the above order only when the primary and all major secondary endpoints

achieve statistical significance.

Other Secondary Endpoints Include

{4191 In addition to the primary, major secondary, and controlled secondary endpoints,

the following endpoints will be evaluated:

1. The proportion of subjects who achieve an ASAS 20 response at Week 2.

2. The proportion of subject who achieve an ASAS 20 response and an ASAS 40
response over time.

3. The proportion of subjects who achieve low disease activity (ASAS partial
remission) over time.
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4. The change in baseline in BASFI over time.

5. The change from baseline in BASMI over time.

6. The change from baseline in the PCS and MCS scores of SF-36 over time.
7. The proportion of subjects who achieve a BASDAI score of <3 over time.
8. The change from baseline in ASDAS over time.

9. The proportion of subjects who achieve ASDAS major improvement (decrease >2.0)
over time.

10. The proportion of subjects who achieve ASDAS inactive disease (<1.3) over time.

11. The change from baseline in the enthesitis scores in subjects with enthesitis at
baseline over time.

12. The change from baseline in ASQoL scores over time.

SUBJECT COMPLETION/WITHDRAWAL

Completion
{4201 A subject will be considered to have completed the study if he or she has
completed assessments at Week 60 of the study. Subjects who prematurely discontinue
study treatment for any reason will not be considered to have completed the study.
Withdrawal from the Study
{421} A subject will be withdrawn from the study for any of the following reasons:

+ Lost to follow-up

« Withdrawal of consent

* Death

{422} Ifasubjectis lost to follow-up, every reasonable effort must be made by the study
site  personnel to contact the subject and determine the reason for

discontinuation/withdrawal. The measures taken to follow up must be documented.

{4231 When asubject withdraws before completing the study, the reason for withdrawal
is to be documented in the eCRF and in the source document. Study drug assigned to the

withdrawn subject may not be assigned to another subject. Subjects who withdraw will
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not be replaced. If a subject discontinues from the study agent administrations before the

end of treatment, posttreatment assessments should be obtained.

Withdrawal of Participation in the Collection of Optional Research Samples
While Remaining in the Main Study

{4241 The subject may withdraw consent for optional research samples while remaining
in the study. In such a case, the optional research samples will be destroyed. The sample

destruction process will proceed as described above.

Withdrawal from the Use of Samples in Future Research

{423} The subject may withdraw consent for use of samples for research. In such a case,
samples will be destroyed after they are no longer needed for the clinical study. Details
of the sample retention for research are presented in the main ICF and in the separate ICF

for optional research samples.

STATISTICAL METHODS

{4261 Simple descriptive summary statistics, such as n, mean, SD, median, 1Q range,
minimum, and maximum for continuous variables, and counts and percentages for

discrete variables will be used to summarize most data.

{427t The Cochran-Mantel-Haenszel (CMH) test stratified by prior use of anti-TNFa
therapy will be used to compare categorical variables such as the proportion of subjects
responding to treatment, unless otherwise stated. In general, ANOV A with prior use of
anti-TNFao therapy as a factor will be used for analyzing continuous variables, unless
otherwise stated. All statistical tests will be performed at 0=0.05 (2-sided). In addition to
statistical analyses, graphical data displays (egg, line plots) and subject listings may also

be used to summarize/present the data.

{428} Efficacy analyses and summaries of subject information will be based on the
intent-to-treat population (i.e., all randomized subjects). Subjects included in the efficacy
analyses will be summarized according to their assigned treatment group regardless of

whether or not they receive the assigned treatment.
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{429} Safety and PK analyses will include all subjects who received at least one

administration of study treatment.
Efficacy Analyses

Primary Endpoint Analysis

{43017 The primary endpoint of this study is the proportion of subjects who achieve an
ASAS 20 response at Week 16.

{431} To address the primary objective, the proportion of subjects who achieve an
ASAS 20 response at Week 16 will be compared between the placebo and golimumab
groups using a CMH test stratified by prior use of anti-TNFa therapy (ves or no) at a
significance level of 0.05 (2-sided).

{432} In this primary efficacy analysis, data from all randomized subjects will be
analyzed according to their assigned treatment group regardless of their actual treatment
received. A last observation carried forward (LOCF) procedure will be used to impute
the missing ASAS components if the subjects have data for at least 1 ASAS component
at Week 16. If the subjects do not have data for all the ASAS components at Week 16,
the subjects will be considered non-responders. In addition, treatment failure rules will

be applied.

{433} In addition, subgroup analysis will be performed to evaluate consistency in the
primary efficacy endpoint by demographic characteristics, baseline disease
characteristics, and baseline medications. Interaction test between the subgroups and
treatment group will also be provided if appropriate.

Major Secondary Analyses

{434} The following major secondary analyses will be performed in order of importance

as specified below:

1. The proportion of subjects who achieve an ASAS 40 at Week 16 will be
summarized and compared between treatment groups.
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2. The proportion of subjects who achieve at least a 50% improvement from baseline in
BASDALI at Week 16 will be summarized and compared between treatment groups.

3. The change from baseline in BASFI at Week 16 will be summarized and compared
between treatment groups.

{435} Since there are only 2 treatment groups (1 statistical comparison), there is no need

to adjust for multiplicity within each efficacy endpoint.

{436} To control the Type I error rate for multiplicity, the first major secondary
endpoint will be tested only if the primary endpoint achieved statistical significance at a
0.05 level of significance (2-sided). The subsequent major secondary endpoints will be
tested only if the primary endpoint and the preceding major secondary endpoint(s) are

statistically significant at a 0.05 level of significance (2-sided).

Other Planned Efficacy Analyses

Controlled Secondary Endpoints (with Control of Type I Error Rate for
Multiplicity).

{4371 The following efficacy analyses will be performed in addition to the primary and

major secondary analyses:

1. The change from baseline in SF-36 PCS at Week 16 will be summarized and
compared between treatment groups.

2. The change from baseline in SF-36 MCS at Week 16 will be summarized and
compared between treatment groups.

3. The proportion of subjects who achieve low level of disease activity (ASAS partial
remission) at Week 16 will be summarized and compared between treatment groups.

4. The change from baseline in ASQoL at Week 16 will be summarized and compared
between treatment groups.

5. The change from baseline in BASMI at Week 16 will be summarized and compared
between treatment groups.

{4381 To control for multiplicity, the above analyses, will be performed sequentially
according to the above order only when all primary and major secondary endpoints

achieved statistical significance. Otherwise, nominal p-values will be provided.
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Other Secondary Endpoints Include

{439} The following endpoints will be summarized by treatment groups. Summaries
will be over time through Week 52 if the visit of the endpoint is not specified.
Comparisons between treatment groups will be made at visits prior to and at Week 16.

1. The proportion of subjects who achieve an ASAS 20 response at Week 2 will be
summarized by treatment group and compared between groups

[\

. The proportion of subjects who achieve an ASAS 20 response and an ASAS 40
response.

. The proportion of subjects who achieve low disease activity (ASAS partial remission).
. The change in baseline in BASFT.
. The change from baseline in BASMI.

. The proportion of subjects who achieve a BASDAI score of <3.

3
4
5
6. The change from baseline in the PCS and MCS scores of SF-36.
7
8. The change from baseline in ASDAS.

9

. The proportion of subjects who achieve ASDAS major improvement (decrease >2.0).
10. The proportion of subjects who achieve ASDAS inactive disease (<1.3).

11. The change from baseline in the enthesitis scores in subjects with enthesitis at
baseline.

12. The change from baseline in ASQoL scores.
Criteria for Endpoints

{4401 The study will be considered positive if the proportion of subjects with ASAS 20
at Week 16 is demonstrated to be statistically significantly greater in the golimumab

group compared with the placebo group.
STUDY DRUG INFORMATION
Physical Description of Study Drug

Golimumab
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{441} The 50 mg Golimumab Final Vialed Product (FVP) for IV administration is
supplied as a single use, sterile solution containing CNTO 148 IgG in a 4 mL, Type |
glass vial. Each vial contains 4 mL solution of 12.5 mg/mL golimumab in an aqueous

medium of histidine, sorbitol, and polysorbate 80 at pH 5.5. No preservatives are present.

Placebo

{442} Normal saline will be supplied as a sterile liquid for IV infusion in single-use

infusion bags. No preservatives are present.

Preparation, Handling, and Storage

{443} At the study site, vials of golimumab solution must be stored in a secured
refrigerator at 2°C to 8°C (35.6°F to 46.4°F), not frozen and protected from light.
Vigorous shaking of the product should be avoided. Prior to administration, the product
should be inspected visually for particulate matter and discoloration. If discoloration,
visible particles, or other foreign particles are observed in the solution, the product should

not be used.

{444} Study agent in glass vials will be ready for use. The study agent IV infusions will
be prepared according to the subject’s weight by the unblinded pharmacist or other
appropriately licensed and authorized personnel. The pharmacist or other appropriately
licensed and authorized personnel will prepare the required volume of study agent using

appropriate number of vials.

{4451 Aseptic procedures must be used during the preparation and administration of
study material. Exposure to direct sunlight should be avoided during preparation and

administration.
RESULTS AND CONCLUSION

Results through Week 28 for Safety and Efficacy of Intravenous Golimumab in
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Adult Patients with Active Ankylosing Spondylitis:

Introduction:

{446} GO-ALIVE is a Phase 3, multicenter, randomized, double-blind, placebo-
controlled trial designed to evaluate the safety and efficacy of IV golimumab in adult
patients with active AS. Patients (aged >18 yrs) had a diagnosis of definite AS (per
modified New York criteria) and BASDAI >4, total back pain visual analogue scale >4,
and CRP >0.3mg/dL. Patients were randomized (1:1) to IV golimumab 2mg/kg at
weeks (wks) 0, 4, and every 8 wks or placebo at wks 0, 4, and 12, with crossover to
golimumab at wk16. Up to 20% of patients could have had a prior anti-TNF agent
(other than golimumab), and up to 10% of patients could have complete ankylosis of
the spine. The primary endpoint was ASAS20 at wk16. Major secondary endpoints
were ASAS40, BASDAIS0, and change in BASFI score at wk16. Other statistically-
controlled assessments were BASMI, ASAS partial remission, SF-36 PCS/MCS, and
ASQoL. Patients were monitored for adverse and data through wk28 are reported here.
All investigators and some sponsor personnel will remain blinded to the treatment
group assignments through the end of the study (wk60); thus treatment group

assignments for individual patients are not reported here.

Results:

{447} 208 patients were randomized and received study agent (placebo: 103;
golimumab: 105). Baseline demographic and disease characteristics were similar
between treatment groups. 78% of patients were male, mean age was 39 yrs; mean
disease duration was 5.5 yrs, 89.9% were HLA-B27 positive, 5.8% had complete
ankylosis of the spine, 14.4% used a prior anti-TNF. At wk16, significantly greater
proportions of golimumab patients vs placebo had ASAS20 (73.3% vs. 26.2%),
ASAS40 (47.6% vs. 8.7%), and BASDAI 50 (41.0% vs. 14.6%) responses (all
p<0.001; Table). Reductions in BASFI were also significantly greater with golimumab.
Improvements in SF-36 PCS/MCS and ASQoL were significantly greater in the
golimumab group vs placebo at wk16. ASAS20 was significantly higher with
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golimumab than placebo as early as wk2 (37.1% vs 19.4%; p=0.005). Responses in the
golimumab group were maintained through wk28. Placebo patients who crossed over to
golimumab at wk16 had improvements in clinical response at wk20 that were
maintained through wk28. Through wk16, 23.3% of placebo patients and 32.4% of
golimumab patients had >1 AE. Infections were the most common AE (placebo, 7.8%;
golimumab, 11.4%). Through wk28, 34.8% of all golimumab-treated patients had >1
AE; nasopharyngitis (5.4%) was the most common. Two platients (1.0%) had SAEs
(pancreatitis, n=1; pneumonia, n=1).There were no opportunistic infections,
malignancies, or deaths through wk28 and the rate of infusion reactions was low

(1.4%). 3 platients had 4 reactions; none were serious or severe.

Conclusion:

{4481 IV golimumab 2mg/kg was efficacious in reducing signs and symptoms of AS
compared with placebo. Golimumab was well-tolerated through wk28 and the safety

profile was consistent with other anti-TNFs, including SC golimumab.

Table 8; Clinical Response

Efficacy at week 16.
Placebo Golimumab 2 mg/kg

Patients randomized, n 103 105
Clinical efficacv
ASAS20, n (%) 27 (26.2%) 77 (73.3%)**
ASAS40, n (%) 9 (8.7%) 50 (47.6%)**
BASDALI 50, n (%) 15 (14.6%) 43 (41.0%)**
Change from baseline in BASFI

n 98 105

mean (SD) -0.5(2.0) -2.4 2.1)**
ASAS partial remission, n (%o) 4 (3.9%) 17 (16.2%)*
Change from baseline in BASMI
(linecar)

n 96 100

mean (SD) -0.1(0.5) -0.4 (0.6)**
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Health-related quality of life

Change from baseline in SF-36

PCS score
n 98 104
mean (SD) 2.9(6.2) 8.5 (7.5)**
Change from baseline in SF-36
MCS score
n 98 104
mean (SD) 0.8 (10.0) 6.5 (9.1)**
Change from baseline in ASQoL
n 98 104
mean (SD) -1.8 (4.6) -5.4 (5.0)**

*p<0.01; *p < 0.001

ASAS20/40, >20%/40% improvement in ASsessment in Ankylosing
Spondylitis (ASAS) International Working Group criteria; ASQoL,
Ankylosing Spondylitis Qualify of Life; BASDAI, Bath Ankylosing
Spondylitis Disease Activity Index; BASFI, Bath Ankylosing
Spondylitis Functional Index; BASMI, Bath Ankylosing Spondylitis
Metrology Index; SD, standard deviation; SF-36 PCS/MCS, 36-item
Short-Form Health Survey Physical/Mental Component Summary

Table 9;: Number of Subjects Who Achieved ASDAS Inactive Disease (<1.3)

Through Week 28; Full Analysis Set

Placebo Golimumab 2 mg/kg
Analysis Set: Full Analysis Set 103 105
Subjects evaluable for ASDAS inactive disease (<1.3) at 103 105
Week 2?2
Subjects with ASDAS inactive disease (<1.3) 0 10 (9.5%)
% Difference (95% CI) 9.6 (3.93, 15.19)
p-value® 0.001
Subjects evaluable for ASDAS inactive disease (<1.3) at 103 105
Week 42
Subjects with ASDAS inactive disease (<1.3) 0 15 (14.3%)
% Difference (95% CI) 14.3 (7.60, 21.00)

176

Ex. 2001-180



MARKED-UP SPECIFICATION

JBIS109USNP

Placebo Golimumab 2 mg/kg
p-value® <0.001
Subjects evaluable for ASDAS inactive disease (<1.3) at 103 105
Week 82
Subjects with ASDAS inactive disease (<1.3) 3 (2.9%) 22 (21.0%)
% Difference (95% CI)P 18.1 (9.66, 26.51)
p-value® <0.001
Subjects evaluable for ASDAS inactive disease (<1.3) at 103 105
Week 122
Subjects with ASDAS inactive disease (<1.3) 1 (1.0%) 20 (19.0%)
% Difference (95% CI)P 18.1 (10.34, 25.83)
p-value® <0.001
Subjects evaluable for ASDAS inactive disease (<1.3) at 103 105
Week 16*
Subjects with ASDAS inactive disease (<1.3) 3 (2.9%) 29 (27.6%)
% Difference (95% CI) 24.8 (15.62, 33.90)
p-value® <0.001
Subjects evaluable for ASDAS inactive disease (<1.3) at 103 105

Week 207

Subjects with ASDAS inactive disease (<1.3)

29 (28.2%)

30 (28.6%)

Subjects evaluable for ASDAS inactive disease (<1.3) at
Week 282

103

105

Subjects with ASDAS inactive disease (<1.3)

24 (23.3%)

31 (29.5%)

@ ASDAS inactive disease (<1.3) is based on imputed data using treatment failure (only through Week
16), and LOCF for missing data.

b The confidence intervals are based on Wald statistic controlling for prior anti-TNF therapy (Yes, No).

C The p-values are based on CMH test controlling for prior anti-TNF therapy (Yes, No).
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conformance and not considered. Include copy of this form with next communication to applicant.

1 Unique citation designation number. 2 Applicant is to place a check mark here if English language Translation is attached.
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Confirmation Number 3778
Application Number 16/517,592

INFORMATION DISCLOSURE Filing Date July 20, 2019

First Named Invent Diane D. Harri
STATEMENT BY APPLICANT G':f,up s ke
Examiner Name Unknown
Sheet 1 of 1 Attorney Docket Number | JBI5109USCNT1

CERTIFICATION STATEMENT
Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

X That each item of information contained in the information disclosure statement was first cited in any
communication from a foreign patent office in a counterpart foreign application not more than three months prior
to the filing of the information disclosure statement (See 37 CFR 1.97(e)(1)), or before the mailing date of a first
Office Action on the merits of the above-identified application, or before the mailing date of a first Office Action after
the filing of a request for continued examination under §1.114, no additional fee is required.

OR

| That no item of information contained in the information disclosure statement was cited in a communication from
a foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the
certification after making reasonable inquiry, no item of information contained in the information disclosure
statement was known to any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of
the information disclosure statement. See 37 CFR 1.97(e)(2).

a See attached certification statement.

X Applicants hereby disclose United States Application Serial Numbers 07/943,852 filed Sept. 11, 1992, 08/437,533
filed May 9,1995 and 08/442,133 filed May 16, 1995.

X Please transfer the references filed in parent application U.S. Pat. Application Number 15/818,015, filed
November 20, 2017, which is entirely incorporated herein by reference.

O The relevance of those listed references which are not in the English language is as follows:

O Copies of copyrighted material were made and delivered to the government under license from Copyright Clearance
Center, Inc. No further reproduction is permitted

X Any fee set forth in 37 CFR 1.17 (p) has been submitted herewith. The Commissioner is hereby authorized 1o

charge any additional fees which may be required in connection with the filing of this communication, or credit any
overpayment, to Account No. 10-0750.
SIGNATURE

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see
CFR 1.4(d) for the form of the signature.

Signature /WJ SIMMONS/ Date (YYYY-MM-DD) | August 8, 2019
Name/Print William J. Simmons Registration Number 59,887

CERTIFICATE OF TRANSMISSION
| hereby certify that this correspondence is being electronically filed via EFS-Web to the Commissioner
for Patents with the U.S. Patent and Trademark Office on: August 8, 2019
Name (print/type) Lynn S. Morozin
Signature /Lynn S. Morozin/ | Date | August 8, 2019

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process)
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the
completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or
suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria,
VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
16/517,592 07/20/2019 Diane D. Harrison JBIS109USCNT1
CONFIRMATION NO. 3778
27777 IMPROPER CFR REQUEST
JOSEPH F. SHIRTZ
JOHNSON & JOHNSON ORI MR
000000110341795

ONE JOHNSON & JOHNSON PLAZA
NEW BRUNSWICK, NJ 08933-7003

Date Mailed: 08/14/2019

RESPONSE TO REQUEST FOR CORRECTED FILING RECEIPT

Power of Attorney, Claims, Fees, System Limitations, and Miscellaneous

In response to your request for a corrected Filing Receipt, the Office is unable to comply with your request
because:

+ The ADS submitted on 08/08/2019 was not properly marked up to show the desired changes. For information
being changed relative to the information already of record, additions must be shown with underlining, and
deletions must be shown with strike-through or brackets. See 37 CFR 1.76(c)(2)

In order to make changes to the information of record, an ADS must be properly signed and properly marked up
relative to the current information of record.
Proper signature: The ADS must be signed with a handwritten signature or proper S-signature by:

+ A patent practitioner, with the practitioner's registration number accompanying the signature (e.g., immediately
below or adjacent to the signature), or

» The applicant, if the applicant is an individual other than the inventor(s) and no power of attorney has been
appointed, or

« All of the inventors, if no other applicant has been established and no power of attorney has been appointed.

A proper S-signature consists of only letters and/or Arabic numerals, with appropriate spaces and commas,
periods, apostrophes, or hyphens for punctuation contained between a first single forward slash mark before, and
a second single forward slash mark after, the S-signature.

Proper markings: The ADS must identify the changes being made with underlining for insertions and
strike-through or brackets for text removed. No other markings or indications are acceptable. Where an ADS
providing corrected or updated information does not contain all of the sections of the ADS, the entire section in
which changes are being made must be included in the ADS. Information of record can generally be found on the
latest filing receipt.

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/mmasfaw/
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Substitute for form 1449A/PTO App[ication Number 16/517,592
Filing Date July 20, 2019
|NFORMAT|ON DlSC LOSURE First Named Inventor Diane D. Harrison
STATEMENT BY APPLICANT  |Zosit Cher
Examiner Name Chandra, Gyan
{use as many sheets as necessary) Attorney Docket Number JBI5109USCNT1
Sheet 1 of 1
U.S. PATENT DOCUMENTS
U.8. Patent Document
i Date of Publicati P Col Li

Examiner Cite Kind Code? Name of P.atentee or Applicant ofa (t;?itgd IZ;Joclucar#;r; Whe?rgel:erseylev(;lﬁtm pnassysz;gzzyor
Initials No.! | Number (if known) of Cited Document mm-dd-yyyy relevant figures appear

9512065 B2 NORTHERN ET AL. 12-06-2016

FOREIGN PATENT DOCUMENTS
Foreign Patent Document Date of Pages, Columns,
Name of Patentee or Publication of Lines, where
Examiner Cite Applicant of Cited D " Cited Document relevant passages T
Initials No! | Office®  Number*  KindCode? pplicant ot Hied Bocumen mm-dd-yyyy or refevant figures
: appear
WO 2014006414 A1 Kalvista Pharmaceuticals 01-09-2014
Limited
EP 2870137 B1 Kalvista Pharmaceuticals 05-16-2018
Limited

Examiner Date
Signature Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance
and not considered. Include copy of this form with next communication to applicant.
1 Unique citation designation number. 2 See attached Kinds of U.S. Patent Documents. 3 Enter Office that issued the document, by the two-letter
code (WIPO Standard ST.3). 4 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial
number of the patent document. s Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST. 16 if
possible. s Applicant is to place a check mark here if English language Translation is attached.
Burden Hour Statement: This form is estimated to take 2.0 hours to complete. Time will vary depending upon the needs of the individual case. Any
comments on the amount of time you are required to complete this form should be sent to the Chief Information Officer, U. S. Patent and Trademark
Office, Washington, DC 20231.
DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Assistant Commissioner for Patents, Washington, DC 20231.
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Confirmation Number

3778

Application Number 16/517,592
Filing Date July 20, 2019
SUBMISSION UNDER MPEP 609 D First Named Inventor Diane D. Harrison
Group Art Unit 1646
page 1 of 1 Examiner Name Chandra, Gyan
Attorney Docket Number JBI5S109USCNT1

U.S. PATENT DOCUMENTS

U.S. Patent Document
) . Name of Patentee or Applicant = Pages, Columns, Lines,
Examiner Cite  Cited D ptp Kind Code? | where relevant passages or
Initials No.! ot &ited Documen Number (if known) relevant figures appear
FOREIGN PATENT DOCUMENTS
Foreign Patent Document Pages, Columns, Lines,
Name of Patentee or where relevant passages
Examiner Cite . . or relevant figures Te
Initials No. Applicant of Cited Document Office’  Number* KindCode® appear
OTHER PRIOR ART - NON PATENT LITERATURE DOCUMENTS
Include name of the author (in CAPITOL LETTERS), title of the article (when appropriate),
Examiner | Cite title of the item (book, magazine, journal, serial, symposium, catalog, etc.), date, page(s), T?
's No.! volume-issue number(s), publisher, city and/or country where published
Initials*
Copy of Canadian Examination Report for CA2878319 dated 11 December 2019
Examiner Date
Signature Considered
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Confirmation Number 3778
Application Number 16/517,592

INFORMATION DISCLOSURE Filing Dafe July 20, 2019
STATEMENT BY APPLICANT  |or o — e o-Hameen

Examiner Name Chandra, Gyan
Sheet 1 of 1 Attorney Docket Number | JBI5109USCNT1

CERTIFICATION STATEMENT
Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

| That each item of information contained in the information disclosure statement was first cited in any
communication from a foreign patent office in a counterpart foreign application not more than three months prior
to the filing of the information disclosure statement (See 37 CFR 1.97(e)(1)), or before the mailing date of a first
Office Action on the merits of the above-identified application, or before the mailing date of a first Office Action after
the filing of a request for continued examination under §1.114, no additional fee is required.

OR

X That no item of information contained in the information disclosure statement was cited in a communication from
a foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the
certification after making reasonable inquiry, no item of information contained in the information disclosure
statement was known to any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of
the information disclosure statement. See 37 CFR 1.97(e)(2).

See attached MPEP 609D form.

Applicants hereby disclose United States Application Serial Numbers

Please transfer the references filed in parent application , which is entirely
incorporated herein by reference.

The relevance of those listed references which are not in the English language is as follows:

Copies of copyrighted material were made and delivered to the government under license from Copyright Clearance
Center, Inc. No further reproduction is permitted

XK OO0 00K

Any fee set forth in 37 CFR 1.17 (p) has been submitted herewith. The Commissioner is hereby authorized to
charge any additional fees which may be required in connection with the filing of this communication, or credit any
overpayment, to Account No. 10-0750.

SIGNATURE

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see
CFR 1.4(d) for the form of the signature.

Signature /WJ SIMMONS/ Date (YYYY-MM-DD) | 2020-02-03
Name/Print William J. Simmons Registration Number 59,887

CERTIFICATE OF TRANSMISSION
| hereby certify that this correspondence is being electronically filed via EFS-Web to the Commissioner

for Patents with the U.S. Patent and Trademark Office on: 2020-02-04

Name (print/type) Lynn S. Morozin

Signature /Lynn S. Morozin/ | Date | 2020-02-04
This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process)
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the
completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or

suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria,
VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO.
16/517,592 07/20/2019 Diane D. Harrison 206389-0002-01US 3778
171672 7590 07/22/2020 | EXAMINER
Riverside Law LLP/J&J

Glenhardie Corporate Center, Glenhardie Two
1285 Drummers Lane, Suite 202
Wayne, PA 19087

CHANDRA, GYAN

| ART UNIT | PAPER NUMBER
1646
| NOTIFICATION DATE | DELIVERY MODE
07/22/2020 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.

The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the

following e-mail address(es):

LMorozin@ITS.JINJ.COM
dcoccia@riversidelaw.com
dockets @riversidelaw.com

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)

16/517,592 Harrison et al.
Office Action Summary Examiner ArtUnit | AIA (FITF) Status
GYAN CHANDRA 1646 Yes

-- The MAILING DATE of this communication appears on the cover sheet with the corresponderice address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTHS FROM THE MAILING
DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed after SIX (6) MONTHS from the mailing

date of this communication.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6} MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any earned patent term
adjustment. See 37 CFR 1.704(b).

Status
1) Responsive to communication(s) filed on 7/20/2019.
0 A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon
2a)(] This action is FINAL. 2b) ¥ This action is non-final.

3)(J An election was made by the applicant in response to a restriction requirement set forth during the interview
on ; the restriction requirement and election have been incorporated into this action.

4)J Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under £x parre Quayte, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*
5) Claim(s) 1-10 is/are pending in the application.

5a) Of the above claim(s) _____is/are withdrawn from consideration.
6) (J Claim(s) ____is/are allowed.
7) Claim(s) 1-10 is/are rejected.
8) [ Claim(s) ____is/are objected to.
9) (J Claim(s) are subject to restriction and/or election requirement
* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a

participating intellectual property office for the corresponding application. For more information, please see
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

Application Papers
10)¥ The specification is objected to by the Examiner.
11)[» The drawing(s) filed on 7/20/2019 is/are: a)i¥) accepted or b)(J objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
Priority under 35 U.S.C. § 119

12)[J Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a)ld All b)(J Some**  ¢)J None of the:
1.[] Certified copies of the priority documents have been received.
2.(J Certified copies of the priority documents have been received in Application No.

3.00 Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).

** See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)

1) Notice of References Cited (PTO-892) 3) [ Interview Summary (PTO-413)
. . Paper No(s)/Mail Date

2) Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4) (] Other:

Paper No(s)/Mail Date 8/8/2019 and 2/4/2020 (2).

U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20200710
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Application/Control Number: 16/517,592 Page 2
Art Unit: 1646

DETAILED ACTION
Notice of Pre-AIA or AIA Status

The present application, filed on or after March 16, 2013, is being examined
under the first inventor to file provisions of the AlA.
Claims 1-10 are pending and under examination.

Information Disclosure Statement
The Information Disclosure Statements (IDSs) filed on 8/8/2019 and 2/4/2020 (2) have
been considered.
Specification

The disclosure is objected to because it contains an embedded hyperlink and/or
other form of browser-executable code (pg. 26-27, 58 and others of the specification).
Applicant is required to delete the embedded hyperlink and/or other form of browser-
executable code; references to websites should be limited to the top-level domain name
without any prefix such as http:// or other browser-executable code. See MPEP §

608.01.

The disclosure is objected to because of the specification use a number of

Trademarks (see- pg.58 [138], pg. 76 [176]). i should be capitalized wherever it

appears and be accompanied by the gensric terminology. MPEP 6.20

The lengthy specification has not been checked to the extent necessary to

determine the presence of all possible minor errors. Applicant’s cooperation is
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Application/Control Number: 16/517,592 Page 3
Art Unit: 1646

requested in correcting any errors of which applicant may become aware in the
specification.
Claim Objections
Claims 1, 4 and 7 are objected to because of the following informalities: the
examiner suggests that syntax of claims 1, 4 and 7 can be improved by replacing the
term “Ankylosing Spondylitis” with the term “ankylosing spondylitis” because it a rater
arthritis disease. Appropriate correction is required.
Claim Rejections - 35 USC § 112

The following is a quotation of 35 U.S.C. 112(b):

(b) CONCLUSION.—The specification shall conclude with one or more claims particularly
pointing out and distinctly claiming the subject matter which the inventor or a joint inventor
regards as the invention.

The following is a quotation of 35 U.S.C. 112 (pre-AlA), second paragraph:

The specification shall conclude with one or more claims particularly pointing out and distinctly
claiming the subject matter which the applicant regards as his invention.

Claims 1-10 are rejected under 35 U.S.C. 112(b) or 35 U.S.C. 112 (pre-AlA),
second paragraph, as being indefinite for failing to particularly point out and distinctly
claim the subject matter which the inventor or a joint inventor, or for pre-AlA the
applicant regards as the invention.

Claims 1, 4 and 7 are rejected under 35 U.S.C. 112(b) or 35 U.S.C. 112 (pre-
AlA), second paragraph, as being incomplete for omitting essential structural
cooperative relationships of elements, such omission amounting to a gap between the
necessary structural connections. See MPEP § 2172.01. The omitted structural
cooperative relationships are: (i) claims 1, 4, and 7 recite the term “anti-TNF antibody
having a heavy chain (HC) comprising SEQ ID NO: 36, however a heavy chain of an

antibody comprises a heavy chain that comprises the amino acid sequence as set forth
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in SEQ ID NO: 36 (because an antibody is a polypeptide that comprises amino acids
and not a SEQ ID); and (ii) claims 1, 4 and 7 recite the term “anti-TNF antibody having a
light chain (LC) comprising SEQ ID NO: 37, however a light chain of an antibody
comprises the amino acid sequence as set forth in SEQ ID NO: 36 (because an
antibody is a polypeptide that comprises amino acids and not a SEQ ID).

Claims 2-3 are rejected for depending from a broad and indefinite claim 1.

Claims 5-6 are rejected for depending from a broad and indefinite claim 4.

Claims 8-10 rejected for depending from a broad and indefinite claim 7.

Claim Rejections - 35 USC § 103
The following is a quotation of 35 U.S.C. 103 which forms the basis for all

obviousness rejections set forth in this Office action:

A patent for a claimed invention may not be obtained, notwithstanding that the claimed
invention is not identically disclosed as set forth in section 102, if the differences between the
claimed invention and the prior art are such that the claimed invention as a whole would have
been obvious before the effective filing date of the claimed invention to a person having
ordinary skill in the art to which the claimed invention pertains. Patentability shall not be
negated by the manner in which the invention was made.

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148
USPQ 459 (1966), that are applied for establishing a background for determining
obviousness under 35 U.S.C. 103 are summarized as follows:

1. Determining the scope and contents of the prior art.

2. Ascertaining the differences between the prior art and the claims at issue.

3. Resolving the level of ordinary skill in the pertinent art.

4. Considering objective evidence present in the application indicating

obviousness or nonobviousness.
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Claims 1-10 are rejected under 35 U.S.C. 103 as being unpatentable over Inman
et al. (IDS, Arthritis and Rheum. 58: 3402-3412, 2008) in view of Doyle et al.
(Rheumatology 52:1214-1219, 2013).

The instantly claimed invention is broadly drawn to a method for treating a TNF
related condition, wherein the TNF related condition is active Ankylosing Spondylitis, the
method comprising: administering a composition comprising a safe and effective
amount of at least one isolated mammalian anti-TNF antibody having a heavy chain
(HC) comprising SEQ ID NO:36 and a light chain (LC) comprising SEQ ID NO:37, and
at least one pharmaceutically acceptable carrier or diluent, wherein said composition is
administered via IV infusion, and wherein a patient treated with the composition
achieves an Ankylosing Spondylitis Disease Activity Score (ASDASJ inactive disease
(<1.3) at 4 weeks of treatment or at 2 weeks of treatment, wherein said composition is
administered such that said anti-TNF antibody is administered at a dose of 2 mg/kg,
administered over 30 = 10 minutes, at Weeks 0 and 4, and then every 8 weeks (q8w)
thereafter and the method according to any one of claims 1- 2, further comprising
administering said composition with or without methotrexate (MTX), sulfasalazine (SSZ)
or hydroxychloroquine (HCQ).

Inman et al teach a method for treating ankylosing spondylitis using golimumab
antibody and a pharmaceutically acceptable carrier by a subcutaneous injection.

The specification discloses that golimumab comprises a light chain comprising amino
acid sequence of SEQ ID NO:37 and a heavy chain comprising amino acid sequence of
SEQ ID NO: 36. Regarding achieving ASDAS score after a treatment of 4 weeks,

because the reference teaches treating 2 mg/kg or about 100 mg per subject (methods,
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pg. 3402), the result would be the same, unless evidence to contrary. Regarding the
limitation of claim 3, 6, 10, the reference teaches that patients were allowed to continue
treatment with methotrexate (MTX), sulfasalazine or hydroxychloroquine (pg. 3403, left
col.). They used two dosages 50 mg or 100 mgs per subject and the determined the
ankylosing spondylitis using a Bath Ankylosing spondylitis disease activity index greater
than equal or >4 and a week treat that improves in the assessment in AS (ASAS20)
criteria at week 14 (Methods, pg. 3402). Inman et al do not teach administering
golimumab by intravenous route.

Doyle et al teach that the administration of golimumab by subcutaneous as well
as intravenous route (see the title). They teach that administration by intravenous route
is superior to subcutaneous in reducing ant-TNF a markers (see Fig. 1), pg. 1216. They
teach administering 2 mg/kg golimumab iv infusion vs. subcutaneous for 4 weeks and
12 weeks (pg. 1215, Patients and Methods).

Therefore, it would have been prima facie obvious to one of ordinary skill
in the art at the time of invention to administer the anti-TNF-a antibody golimumab as
taught by Doyle et al for treating ankylosing spondylitis as taught by Inman et al.
Further, one of ordinary skill of the art would have been motivated to administer
golimumab by an intravenous infusion because Doyle et al teach that golimumab when
administered through iv it reduces TNF- a markers better than when administered
subcutaneously. One would have a reasonable expectation of success in administering
golimumab intravenously because Doyle et al. teach administering golimumab
intravenously. Therefore, the invention is obvious over the combined teachings of the

prior art.
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Conclusion
No claim is allowed.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to GYAN CHANDRA whose telephone number is
(671)272-2922. The examiner can normally be reached on Mon-Friday 8:30AM-5:00P.

Examiner interviews are available via telephone, in-person, and video
conferencing using a USPTO supplied web-based collaboration tool. To schedule an
interview, applicant is encouraged to use the USPTO Automated Interview Request
(AIR) at http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’'s
supervisor, Vanessa Ford can be reached on 571-272-0857. The fax phone number for
the organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see https://ppair-
my.uspto.gov/pair/PrivatePair. Should you have questions on access to the Private
PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free).
If you would like assistance from a USPTO Customer Service Representative or access
to the automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-
272-1000.

/GYAN CHANDRA/
Primary Examiner, Art Unit 1646
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5,585,089 A QUEEN ET AL. 12-17-1996
5,225,539 A WINTER G.P. 07-06-1993
4,816,567 A CABILLY ET AL. 03-28-1989
5,770,428 A BORIS-LAURIE K. 06-23-1998
5,569,825 A LONBERG ET AL. 10-29-1997
5,545,806 A LONBERG ET AL. 08-13-1996
5,625,126 A LONBERG ET AL. 04-29-1997
5,625,825 A ROSTOKER ET AL. 04-29-1997
5,633,425 A LONBERG ET AL. 05-27-1997
5,661,016 A LONBERG ET AL. 08-26-1997
5,789,650 A LONGBERG ET AL. 08-04-1998
5,545,807 A SURANI ET AL. 08-13-1996
5,658,754 A KAWASAKI G. 08-19-1997
5,643,768 A KAWASAKI G. 07-01-1997
4,7046,92 A LADNER R. 11-03-1987
4,939,666 A HARDMAN K. 07-03-1990
4,946,778 A LADNER ET AL. 08-07-1990
5,260,203 A LADNER ET AL. 11-09-1993
5,455,030 A LADNER ET AL. 10-03-1995
Examiner Date
Signature Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance
and not considered. Include copy of this form with next communication to applicant.
1 Unique citation designation number. 2 See attached Kinds of U.S. Patent Documents. 3 Enter Office that issued the document, by the two-letter
code (WIPO Standard ST.3). 4 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial
number of the patent document. s Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST. 16 if
possible. s Applicant is to place a check mark here if English language Translation is attached.
Burden Hour Statement: This form is estimated to take 2.0 hours to complete. Time will vary depending upon the needs of the individual case. Any
comments on the amount of time you are required to complete this form should be sent to the Chief Information Officer, U. S. Patent and Trademark

Office, Washington, DC 20231.

DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Assistant Commissioner for Patents, Washington, DC 20231.
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5,518,889 A LADNER ET AL. 05-21-1996
5,534,621 A LADNER ET AL. 07-09-1996
5,656,730 A LEE S.L. 08-12-1997
5,763,733 A WHITLOW ET AL. 06-09-1998
5856456 A WHITLOW ET AL. 01-05-1999
5,223,409 A LADNER ET AL 06-29-1993
5,403,484 A LADNER ET AL 04-04-1995
5,571,698 A LADNER ET AL 11-05-1996
5,837,500 A LADNER ET AL 11-17-1998
5,427,908 A DOWER ET AL. 06-27-1995
5,580,717 A DOWER ET AL. 12-03-1996
5,885,793 A GRIFFITH ET AL. 03-23-1999
5750373 A GARVARD ET AL. 05-12-1998
5,618,920 A ROBINSON ET AL. 04-08-1997
5,595,898 A ROBINSON ET AL. 01-21-1997
5,576,195 A ROBINSON ET AL. 11-19-1996
5,698,435 A ROBINSON ET AL. 12-16-1997
5,693,493 A ROBINSON ET AL. 12-2-1997
5,698,417 A ROBINSON ET AL. 12-16-1997
Examiner Date
Signature Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance
and not considered. Include copy of this form with next communication to applicant.
1 Unique citation designation number. 2 See attached Kinds of U.S. Patent Documents. 3 Enter Office that issued the document, by the two-letter
code (WIPO Standard ST.3). 4 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial
number of the patent document. s Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST. 16 if
possible. s Applicant is to place a check mark here if English language Translation is attached.
Burden Hour Statement: This form is estimated to take 2.0 hours to complete. Time will vary depending upon the needs of the individual case. Any
comments on the amount of time you are required to complete this form should be sent to the Chief Information Officer, U. S. Patent and Trademark
Office, Washington, DC 20231.
DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Assistant Commissioner for Patents, Washington, DC 20231.
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5,827,690 A MEADE ET AL. 10-27-1998
5,849,992 A MEADE ET AL. 12-15-1998
4,873,316 A MEADE ET AL. 10-10-1989
5,994,616 A ROSEN J.M. 11-30-1999
5,565,362 A ROSEN J.M. 10-15-1996
5,304,489 A ROSEN J.M. 04-19-1994
4,683,195 A MULLIS ET AL. 07-28-1987
4,683,202 A MULLIS ET AL. 07-28-1987
4,800,159 A MULLIS ET AL. 01-24-1989
4,965,188 A MULLIS ET AL. 10-23-1990
4,795,699 A TABOR ET AL. 01-03-1989
4,921,794 A TABOR ET AL. 05-01-1990
5,142,033 A INNIS MICHAEL A. 08-25-1992
5,122,464 A WILSON ET AL. 06-16-1992
5,091,310 A INNIS MICHAEL A. 2-25-1992
5,066,584 A GYLLENSTEN ET AL. 11-19-1991
4,889,818 A GELFAND ET AL. 12-26-1989
4,994,370 A SILVER ET AL. 02-19-1991
4,766,067 A BISWAS D.K. 08-23-1988
Examiner Date
Signature Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance

and not considered. Include copy of this form with next communication to applicant.

1 Unique citation designation number. 2 See attached Kinds of U.S. Patent Documents. 3 Enter Office that issued the document, by the two-letter
code (WIPO Standard ST.3). 4 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial
number of the patent document. s Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST. 16 if
possible. s Applicant is to place a check mark here if English language Translation is attached.
Burden Hour Statement: This form is estimated to take 2.0 hours to complete. Time will vary depending upon the needs of the individual case. Any
comments on the amount of time you are required to complete this form should be sent to the Chief Information Officer, U. S. Patent and Trademark

Office, Washington, DC 20231.

DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Assistant Commissioner for Patents, Washington, DC 20231.
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i . of Cited Documen where relevant passages or
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4,656,134 A RINGOLD G.M. 04-07-1987
5,130,238 A MALEK ET AL. 07-14-1992
4,399,216 A AXEL ET AL. 08-16-1983
4,634,665 A AXEL ET AL. 01-06-1987
4,956,288 A BARSOUM J.G. 09-11-1990
5,149,636 A AXEL ET AL. 09-22-1992
5,179,017 A AXEL ET AL. 01-12-1993
5,770,359 A WILSON ET AL. 06-23-1998
5,827,739 A WILSON ET AL. 10-27-1998
5,580,734 A TRECO ET AL. 12-03-1996
5,641,670 A TRECO ET AL. 06-24-1997
5,733,761 A TRECO ET AL. 03-31-1998
5,168,062 A STINSKI M.F. 12-01-1992
5,385,839 A STINSKI M.F. 01-31-1995
5,266,491 A NAGATA ET AL. 11-30-1993
5,231,024 A MOELLER ET AL. 07-27-1003
5,447,851 B1 BEUTLER ET AL. 09-05-1995
5,116,964 A CAPON ET AL. 05-26-1992
5,225,538 A CAPON ET AL. 07-06-1993
Examiner Date
Signature Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance
and not considered. Include copy of this form with next communication to applicant.
1 Unique citation designation number. 2 See attached Kinds of U.S. Patent Documents. 3 Enter Office that issued the document, by the two-letter
code (WIPO Standard ST.3). 4 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial
number of the patent document. s Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST. 16 if
possible. s Applicant is to place a check mark here if English language Translation is attached.
Burden Hour Statement: This form is estimated to take 2.0 hours to complete. Time will vary depending upon the needs of the individual case. Any
comments on the amount of time you are required to complete this form should be sent to the Chief Information Officer, U. S. Patent and Trademark

Office, Washington, DC 20231.

DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Assistant Commissioner for Patents, Washington, DC 20231.
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5,851,198 A CASTELLANO ET AL. 12-22-1998
5,839,446 A WANER ET AL. 11-24-1998
4,309,989 A FAHIM M.S. 01-12-1982
4,767,402 A KOST ET AL. 08-30-1988
4,668,218 A VIRTANEN R. 05-26-1987
5,458,135 A PATTON ET AL. 10-17-1995
5,404,871 A GOODMAN ET AL. 04-11-1995
4,239,754 A SACHE ET AL. 12-16-1980
4,925,673 A STEINER ET AL. 05-15-1990
5,879,681 A LEONE-BAY ET AL. 03-09-1999
5,871,753 A CRABTREE ET AL. 02-16-1999
5,514,670 A FRIEDMAN ET AL. 05-07-1996
5,849,695 A COHEN ET AL. 12-15-1998
5,814,599 A MITRAGOTRI ET AL. 09-29-1998
3,773,919 A BOSWELL ET AL. 11-20-1973
5,770,222 A UNGER ET AL. 06-23-1998
5,770,198 A COLLER ET AL. 06-23-1998
4,757,506 A HEICHLER J. 07-21-1988
5,512,544 A WALLACH ET AL. 04-30-1996
2011/0251099 A1 VISVANATHAN, S. et al. 10-13-2011
Examiner Date
Signature Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance
and not considered. Include copy of this form with next communication to applicant.
1 Unique citation designation number. 2 See attached Kinds of U.S. Patent Documents. 3 Enter Office that issued the document, by the two-letter
code (WIPO Standard ST.3). 4 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial
number of the patent document. s Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST. 16 if
possible. s Applicant is to place a check mark here if English language Translation is attached.
Burden Hour Statement: This form is estimated to take 2.0 hours to complete. Time will vary depending upon the needs of the individual case. Any
comments on the amount of time you are required to complete this form should be sent to the Chief Information Officer, U. S. Patent and Trademark
Office, Washington, DC 20231.
DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Assistant Commissioner for Patents, Washington, DC 20231.
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FOREIGN PATENT DOCUMENTS
Foreign Patent Document Date of Pages, Columns,
Name of Patentee or If’ublication of Lines, where
Examiner Cite Applicant of Cited Document Cited Document relevant passages T
Initials No! | Office® Number* KindCode® PP mm-dd-yyyy orrelevant figures |
' appear
EP 0212489 B1 The Rockefeller UnlverS|ty 03-04-1987
EP 0218868 A2 New York Blood Center Inc. 04-22-1987
EP 0260610 B1 Chemical Abstracts 03-23-1988
EP | 0288088 B1 Teijin Limited 10-26-1988
EP | 0308378 B1 Yeda Research & 03-22-1989
Development Co. Lid.
EP | 0350690 A2 BASF AG (EQ:US5512544) | 91.17-1990
EP 0351789 B1 Chiron Corporation 01-24-1990
WO 90/00902 A1 Chiron Corporation 02-08-1990
EP 0380068 A1l Molecular Therapeutics, Inc. 08-01-1990
EP 0393438 A2 Boehringer Ingelheim Int’l. 10-24-1990
EP | 0398327 B1 Yeda Research & 11-22-1990
Development Co. Lid.
EP | 0412486 B | Yeda Research & 02-13-1991
Development Co. Lid.
EP | 0486526 B2 Peptech Ltd. 03-07-1991
EP | 0433900 Al Yeda Research & 06-26-1991
Development Co. Lid.
WO | 91/09967 Al Celltech Limited 07-11-1991
WO 92/16553 A1 New York UniVerSity 10-01-1992
WO 92/07076 A1 The Charing Cross Sunley 04-30-1992
Research Centre
Examiner Date
Signature Considered
*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance
and not considered. Include copy of this form with next communication to applicant.
1 Unique citation designation number. 2 See attached Kinds of U.S. Patent Documents. 3 Enter Office that issued the document, by the two-letter
code (WIPO Standard ST.3). 4 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial
number of the patent document. s Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST. 16 if
possible. s Applicant is to place a check mark here if English language Translation is attached.
Burden Hour Statement: This form is estimated to take 2.0 hours to complete. Time will vary depending upon the needs of the individual case. Any
comments on the amount of time you are required to complete this form should be sent to the Chief Information Officer, U. S. Patent and Trademark
Office, Washington, DC 20231.
DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Assistant Commissioner for Patents, Washington, DC 20231.
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No. Office® Number* KindCode® appear
EP | 0526905 A3 Yeda Research & 08-07-1992
Development Co. Lid.
wo | 92/11383 Al Celltech Ltd. 07-09-19 92
WO | 92/13095 Al Synergy Inc. 08-06-19 92
WO 93/02108 A1l Idec Pharmaceuticals 02-04-1993
Corp.
WO 93/11383 A1l Ottestad Breathing 02-04-1993
Systems
AU 17649/92 NY University/Centocor 05-23-1996
Inc.
EP 0610 201 B1 NY University/Centocor 05-16-2001
Inc.
WO 91/09967 A1l Celltech Limited 07-11-1991
WO 96/33735 A1l Cell Genesys Inc. 10-31-1996
WO 97/29131 A1l BASF AG 08-14-1997
EP 0525 570 A2 Miles Inc. 02-03-1993
JP | 11127855 A Japan Energy Corp. 10-27-1997
(Abstract)
WO | 02/12502 A2 Centocor, Inc. 02-14-2002
WO 93/08829 A1 The Regents of the U of 05-13-1993
California
WO | 91/00360 Al Medarex, Inc. 01-10-1991
WO 92/00373 A1 Biosource Genetics Corp. 01-09-1992
EP 368684 B1 Medical Research Council 03-09-1993
WO | 1992/001047 | A Cambridge Antibody 01-23-1992
Technology Limited
WO 1993/006213 | Al Medical Research Council | 94_01-1993
WO 1993/011236 A1 Medical Research Council 06-10-1993
Examiner Date
Signature Considered
*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance
and not considered. Include copy of this form with next communication to applicant.
1 Unique citation designation number. 2 See attached Kinds of U.S. Patent Documents. 3 Enter Office that issued the document, by the two-letter
code (WIPO Standard ST.3). 4 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial
number of the patent document. s Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST. 16 if
possible. s Applicant is to place a check mark here if English language Translation is attached.
Burden Hour Statement: This form is estimated to take 2.0 hours to complete. Time will vary depending upon the needs of the individual case. Any
comments on the amount of time you are required to complete this form should be sent to the Chief Information Officer, U. S. Patent and Trademark
Office, Washington, DC 20231.
DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Assistant Commissioner for Patents, Washington, DC 20231.
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No. Office® Number* KindCode® appear
wo | 1992/020791 | A1 Cambridge Antibody 11-26-1992
Technology Limited
wo | 1993/019172 | A1 Cambridge Antibody 09-30-1993
Technology Limited
WO | 1995/01538 | Al Alsenz Richard H. 01-12-1995
WO | 98/001757 A1 Cambridge Antibody 01-15-1998
Technology Limited
WO | 90/14443 Al Huse, William D. 11-02-1990
WO 90/14424 A1 SCrlppS CIlnlC & Research 11-29-1990
Foundation
WO 90/14430 A1l Scripps _Clinic & Research | 14.29.1990
Foundation
WO 94/18219 A1 SCrippS Research Institute 08-18-1994
WO 92/18619 A1 SCrippS Research Institute 10-29-1992
WO 96/07754 A1l Scripps Research Institute | 93_14-1998
EP 614989 A1l Morphosys G(—)_se_llschaft 09-14-1994
Fur Proteinoptimierun
GmbH
WO 9516027 A1l Bioinvent International AB | 35_15-1995
WO | 88/06630 A1 Genex Corporation 09-0701988
WO 90/03809 A1 Rochal Industries, Inc. 04-19-1990
wo | 91/017271 A1 ﬁf?/’max Technologies 11-14-1991
wo | 89/06283 Al Ingene (Intl Genetic 07-13-1989
Engineering, Inc.)
EP | 0371998 B1 | Xoma Corporation 03-02-1994
Examiner Date
Signature Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance
and not considered. Include copy of this form with next communication to applicant.

1 Unique citation designation number. 2 See attached Kinds of U.S. Patent Documents. 3 Enter Office that issued the document, by the two-letter
code (WIPO Standard ST.3). 4 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial
number of the patent document. s Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST. 16 if
possible. s Applicant is to place a check mark here if English language Translation is attached.

Burden Hour Statement: This form is estimated to take 2.0 hours to complete. Time will vary depending upon the needs of the individual case. Any
comments on the amount of time you are required to complete this form should be sent to the Chief Information Officer, U. S. Patent and Trademark
Office, Washington, DC 20231.

DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Assistant Commissioner for Patents, Washington, DC 20231.
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EP | 0550400 B1 | Xoma Corporation 07-10-1996
EP | 0229046 B1 IXSYS, INC. (EQ. 05-04-1994
US5723323)
wo | 92/006204 Al IXSYS, INC. 04-16-1992
wo | 86/005803 IXSYS, INC. (EQ. 10-09-1986
US5723323)
WO | 99/006834 A2 IXSYS, INC. 02-11-1999
wo | 97/020032 Al IXSYS, INC. 06-05-1997
wo | 92/011272 Al IXSYS, INC. 07-09-1992
Wwo | 92/003461 Al IXSYS, INC. 03-05-1992
WO | 90/005370 A1 Cambridge Capacitors 05-17-1990
Limited
WO | 90/14442 Al Gene-Trak Systems 11-29-1990
EP 0 229 246 B1 ANT Nachrichtentechnik 08-04-1993
GMBH (EQ.US4757506)
WO | 98/50433 A2 Abgenix, Inc. 11-12-1998
wo | 98/24893 A2 Abgenix, Inc. 06-11-1998
WO 98/24884 A1 Genpharm International 06-11-1998
WO 97/13852 A1 Gehpharm International 04-17-1997
WO 94/25585 A1 Genpharm International 11-10-1994
wo | 96/34096 Al Cell Genesys, Inc. 10-31-1996
EP | 0463151 B1 Cell Genesys, Inc. 06-12-1996
Examiner Date
Signature Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance
and not considered. Include copy of this form with next communication to applicant.

1 Unique citation designation number. 2 See attached Kinds of U.S. Patent Documents. 3 Enter Office that issued the document, by the two-letter
code (WIPO Standard ST.3). 4 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial
number of the patent document. s Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST. 16 if
possible. s Applicant is to place a check mark here if English language Translation is attached.

Burden Hour Statement: This form is estimated to take 2.0 hours to complete. Time will vary depending upon the needs of the individual case. Any
comments on the amount of time you are required to complete this form should be sent to the Chief Information Officer, U. S. Patent and Trademark
Office, Washington, DC 20231.

DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Assistant Commissioner for Patents, Washington, DC 20231.
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EP |0710719 BT | Amgen Fremont nc. 03-14-2007
WO 90/004036 A1l Medical Research Council | 94_19-1990
EP 0 438 474 B1 Medical Research Council | 35_15.1998
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Patent Application of: Art Unit: 1646

Diane D. Harrison, et al. Confirmation No.: 3778
Application No.: Examiner:

16/517,592 Chandra, Gyan

Filing date: Atty Docket No.:

July 20, 2019 206389-0002-01US

Title: ANTI-TNF ANTIBODIES, COMPOSITIONS, AND METHODS FOR THE
TREATMENT OF ACTIVE ANKYLOSING SPONDYLITIS

AMENDMENT

This Amendment is responsive to the non-final Office Action mailed on July 22, 2020
in connection with the above-referenced application. This Response is timely filed in view of
the deadline for a timely response being to and through October 22, 2020.

No fee is believed due for filing of this response. Please charge any fee that is due,

and credit any overpayment, to deposit account no. 50-5366.
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REMARKS

Claims 1-10 are pending and under consideration.

Claim Amendments

Claims 1, 4 and 7 have been amended to recite “ankylosing spondylitis” and that the
anti-TNF antibody has a heavy chain (HC) comprising the amino acid sequence set forth in
SEQ ID NO:36 and a light chain (LC) comprising the amino acid sequence set forth in SEQ
ID NO:37. Support for this amendment can be found throughout the originally filed

Specification. No new matter has been added by way of these amendments.

Objection to the Specification

The Examiner has objected to the Specification for inclusion of hyperlinks and
trademarks.

Applicants submit that the Specification was amended to remove browser-executable
code and to properly recite registered trademarks with generic terminology in the Preliminary
Amendment and Substitute Specification filed on July 20, 2019.

Applicants respectfully request reconsideration and withdrawal of the objection.

Claim Objections

The Examiner has objected to claims 1, 4 and 7 and has suggested that the term
“Ankylosing Spondylitis” be replaced with “ankylosing spondylitis.” While not necessarily
agreeing with the Examiner, claims 1, 4 and 7 have been amended to recite “ankylosing

spondylitis.” Applicants respectfully request reconsideration and withdrawal of the objection.

Rejection of claims 1-10 under 35 U.S.C. 112(b)

The Examiner has rejected claims 1-10 as allegedly being indefinite. Specifically, the
Examiner contends that the claims are indefinite because claims 1, 4, and 7 recite a heavy
chain comprising SEQ ID NO: 36 and a light chain comprising SEQ ID NO: 37, which

allegedly omits essential structural elements.
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While not necessarily agreeing with the Examiner, but rather in a good faith effort to
advance prosecution, claims 1, 4 and 7 have been amended to recite a heavy chain
comprising the amino acid sequence set forth in SEQ ID NO:36; and a light chain comprising
the amino acid sequence set forth in SEQ ID NO:37.

Applicants respectfully request reconsideration and withdrawal of the rejection.

Rejection of claims 1-10 under 35 U.S.C. 103

The Examiner has rejected claims 1-10 under 35 U.S.C. 103 as allegedly being
unpatentable over Inman et al. (2008, Arthritis and Rheum, 58: 3402-3412; hereinafter
“Inman”) in view of Doyle et al. (2013, Rheumatology, 52: 1214-1219; hereinafter “Doyle”).
The Examiner contends that Inman teaches a method for treating ankylosing spondylitis
using golimumab by subcutaneous injection. The Examiner admits that Inman does not teach
administering golimumab by intravenous route. However, the Examiner contends that Doyle
teaches administration of golimumab by subcutaneous and intravenous routes. The Examiner
contends that it would have been obvious for a skilled artisan to administer golimumab as
taught by Doyle for treating ankylosing spondylitis as taught by Inman.

According to the U.S. Supreme Court ruling in Graham v. John Deere, 383 U.S. 1
(1960), in making a case for obviousness, the Examiner must 1) determine the scope and
content of the prior art; 2) ascertain the differences between the prior art and the claims at
issue; 3) resolve the level of ordinary skill in the pertinent art; and 4) evaluate evidence of
secondary considerations. These principles have been reconfirmed by the Supreme Court in
KSR International Co. v. Teleflex Inc., 127 S.Ct. 1727 (2007).

In KSR Int’l Co., the US Supreme Court restated the requirements for a finding of
obviousness. Encouraging the application of common knowledge and common sense, the
Court took care to guard against hindsight bias and ex post reasoning and to distinguish the
predictable from the unpredictable arts (“If a person of ordinary skill can implement a
predictable variation, §103 likely bars its patentability.” [Emphasis added]). Based on the
combination of references set forth by the Examiner, Applicants assert that the rejection of

the claims under §103 could only have been made with hindsight bias and ex post reasoning.
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When applying 35 U.S.C. § 103, the following tenets of patent law must be followed:
1) the claimed invention must be considered as a whole; 2) the references must be considered
as a whole; 3) the references must be viewed without the benefit of impermissible hindsight
vision afforded by the claimed invention; and 4) reasonable expectation of success is the

standard with which obviousness is determined (MPEP § 2141 II).

Cited art does not teach or suggest each and every element

Establishing a prima facie case of obviousness of a claimed invention “requires a
suggestion of all limitations in a claim” in the prior art. 35 U.S.C. § 103(a); CFMT, Inc. v.
Yieldup Intern. Corp., 349 F.3d 1333, 1342 (Fed. Cir. 2003) (citing In re Royka, 490 F.2d
981, 985 (CCPA 1974); see also In re Ochiai, 71 F.3d 1565, 1572 (Fed. Cir. 1995).
Therefore, in order to render the instant claims obvious under 35 U.S.C. §103(a), the cited
prior art must teach or suggest each and every element of the claims.

Applicants submit that Inman and Doyle, alone or in combination with each other, do
not teach or suggest administering a composition comprising a safe and effective amount of
at least one isolated mammalian anti-TNF antibody having a heavy chain (HC) comprising
the amino acid sequence set forth in SEQ ID NO:36 and a light chain (LC) comprising the
amino acid sequence set forth in SEQ ID NO:37, and at least one pharmaceutically
acceptable carrier or diluent, wherein said composition is administered via I'V infusion, as
recited in claim 1 (from which claims 2 and 3 depend), claim 4 (from which claims 5 and 6
depend), and claim 7 (from which claims 8-10 depend). Applicants submit that Inman does
not teach IV infusion of golimumab for treating ankylosing spondylitis. Further, Applicants
submit that Doyle does not make up for the deficiency of Inman, because Doyle does not

teach IV infusion of golimumab for treating ankylosing spondylitis.

Claim 1

Applicants submit that Inman and Doyle, alone or in combination with each other, do
not teach or suggest administering a safe and effective amount of a composition comprising
the recited anti-TNF antibody, wherein said composition is administered via IV infusion such

that a patient treated with the composition achieves an Ankylosing Spondylitis Disease
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Activity Score (ASDAS) inactive disease (<1.3) at 4 weeks of treatment or at 2 weeks of
treatment, as recited in claim 1. The Examiner indicates that because Inman teaches
administering 2mg/kg or about 100mg per subject, the result would be the same. Applicants
submit that subcutaneous administration of 100mg golimumab per subject would not
necessarily result in the subject achieving an ASDAS inactive disease (< 1.3) at 4 weeks or 2
weeks of treatment. That is, a different route of administration, as taught by Inman, would
not necessarily result in an ASDAS inactive disease (< 1.3) at 4 weeks or 2 weeks of
treatment achieved by IV infusion as presently claimed. Applicants submit that Doyle does
not make up for the deficiencies of Inman, because Doyle does not teach or suggest a patient
treated with I'V infusion of golimumab achieves an ASDAS inactive disease (<1.3) at 4

weeks of treatment or at 2 weeks of treatment.

Claim 4

Applicants submit that Inman and Doyle, alone or in combination with each other, do
not teach or suggest administering a safe and effective amount of a composition comprising
the recited anti-TNF antibody, wherein said composition is administered via IV infusion such
that at week 16 of treatment patients treated with the anti-TNF antibody achieve a mean
change from baseline in one or more criteria selected from the group consisting of: Bath
Ankylosing Spondylitis Functional Index (BASFI) =-2.4 £ 2.1 Standard Deviation (SD),
Bath Ankylosing Spondylitis Metrology Index (BASMI) =-0.4 + 0.6 SD, 36-item Short-
Form Health Survey Physical Component Summary (SF-36 PCS)=8.5+ 7.5 SD, 36-item
Short-Form Health Survey Mental Component Summary (SF-36 MCS) =6.5+9.1 SD, and
Ankylosing Spondylitis Qualify of Life questionnaire (ASQoL) = -5.4 + 5.0 SD, as recited in
claim 4. For example, Applicants submit that Inman reports the clinical efficacy of
subcutaneous golimumab at 14 and 24 weeks, using the criteria of BASFI, BASMI, SF
36PCS and SF MCS (see Table 2 of Inman), where the change from baseline of each of these
criteria at 14 and 24 weeks post-subcutaneous golimumab, as reported by Inman, is less than
the claimed change from baseline at week 16 post-IV golimumab. Applicants submit that

Doyle does not make up for the deficiencies of Inman, because Doyle does not teach or
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suggest that at week 16 patients treated with the anti-TNF antibody would achieve a mean

change from baseline in any of the recited criteria.

Claim 7

Applicants submit that Inman and Doyle, alone or in combination with each other, do
not teach or suggest administering a safe and effective amount of the recited anti-TNF
antibody, wherein said anti-TNF antibody is administered via IV infusion that = 65% of
patients receiving the treatment achieve Assessment in Ankylosing Spondylitis 20 (ASAS20)
at week 16 of treatment., as recited in claim 7. For example, Applicants submit that Inman
reports the clinical efficacy of subcutaneous golimumab at 14 and 24 weeks, and reports that
60% of subjects achieve ASAS20 at 14 weeks post-subcutaneous golimumab (see page 3405
of Inman) and a similar proportion achieves ASAS20 at 24 weeks post-subcutaneous
golimumab (see page 3407 of Inman). Applicants submit that Doyle does not make up for the
deficiencies of Inman, because Doyle does not teach or suggest that = 65% of patients

receiving the treatment achieve ASAS20 at week 16 of treatment.

Claims 2, 5 and 8

Regarding claims 2, 5 and 8, Applicants submit that Inman and Doyle, alone or in
combination with each other, do not teach or suggest a dosing comprising golimumab being
administered at a dose of 2 mg/kg, administered over 30 + 10 minutes, at Weeks 0 and 4, and

then every 8 weeks (q8w) thereafter.

Cited art does not provide a reasonable expectation of success

Further, to establish a prima facie case of obviousness, a reference or combination of
references must: (1) suggest to those of ordinary skill in the art that they should make the
claimed invention, and (2) reveal to those of ordinary skill in the art that they would have a
reasonable expectation of success. In re Vaeck, 20 USPQ2d 1438, 1442 (Fed. Cir. 1991).
Both the suggestion and the reasonable expectation of success must be found in the prior art
and not in the Applicant’s disclosure. In re Dow Chemical Company, 5 USPQ2d 1529, 1531

(Fed. Cir. 1988). However, there is nothing in any of the cited references that would motivate

-9.
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one of ordinary skill in the art to combine the teachings of these references to produce the
presently claimed invention.

“Reasonable expectation of success” is premised on predictability. In other words, to
have a reasonable expectation of success, the ordinarily skilled artisan must be able to predict
the likely outcome for an experiment. A direct corollary of this fact is that if one cannot
predict the likely outcome for an experiment, one cannot have a reasonable expectation of
success in achieving a given outcome. Indeed, the USPTO clearly recognizes the relationship
between predictability and reasonable expectation of success. Specifically, MPEP 2143E
articulates how to determine if a claim can be rejected on an “obvious-to-try” rationale using
the following language:

Office personnel must articulate the following:

(1) a finding that at the time of the invention, there had been a
recognized problem or need in the art, which may include a design
need or market pressure to solve a problem;

(2) a finding that there had been a finite number of identified,
predictable potential solutions to the recognized need or problem;
(3) a finding that one of ordinary skill in the art could have pursued
the known potential solutions with a reasonable expectation of
success; and

(4) whatever additional findings based on the Graham factual
inquiries may be necessary, in view of the facts of the case under

consideration, to explain a conclusion of obviousness. (emphasis
added)

Thus, it is the ability to predict the outcome of a solution that underlies a reasonable

expectation of success for pursuing that solution.

Applicants submit that Inman and Doyle do not prove a reasonable expectation of
success at arriving at a method for treating ankylosing spondylitis by administering a
composition comprising a safe and effective amount of at least one isolated mammalian anti-
TNF antibody having a heavy chain (HC) comprising the amino acid sequence set forth in
SEQ ID NO:36 and a light chain (LC) comprising the amino acid sequence set forth in SEQ
ID NO:37, and at least one pharmaceutically acceptable carrier or diluent, wherein said

composition is administered via IV infusion.

-10 -
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Claim 1

The present invention is based, in part, upon the surprising discovery that IV infusion
of golimumab is an effective therapy for ankylosing spondylitis, which can show efficiency
as quick as 2 to 4 weeks after treatment. Applicants submit that Inman describes
subcutaneous delivery of golimumab. Nothing in Inman provides a skilled artisan with any
predictability that golimumab can be delivered by IV infusion to treat ankylosing spondylitis,
much less that a patient who is administered golimumab by I'V infusion would achieve
ASDAS inactive disease (<1.3) at 4 weeks of treatment or at 2 weeks of treatment, as recited
in claim 1.

Applicants submit that Doyle does not cure any of the deficiencies of Inman. Doyle
describes the effect of subcutaneous and intravenous golimumab on inflammatory
biomarkers. However, Applicants submit that Doyle does not provide a skilled artisan with
any predictability that intravenous golimumab can be used to treat ankylosing spondylitis,
much less that a patient who is administered intravenous golimumab would achieve ASDAS
inactive disease (<1.3) at 4 weeks of treatment or 2 weeks of treatment. First, Applicants
submit that Doyle does not describe the effects of IV golimumab on a subject with
ankylosing spondylitis. Second, Doyle does not describe any clinical improvement from IV
golimumab on any subject, let alone a subject with ankylosing spondylitis. Third, Doyle
describes that inflammatory biomarkers began to increase in subjects where golimumab was
administered intravenously. Finally, Doyle describes the limitations of its study — small
sample size that is not optimal for assessing pharmacodynamic effects (see Doyle, page
1217; paragraph spanning the 1% and 2" columns). Applicants submit that skilled artisan
reading Doyle would not have any reasonable expectation that administration of IV

golimumab could be used to effectively treat ankylosing spondylitis.

Claim 4

Nothing in Inman provides a skilled artisan with any predictability that golimumab
can be delivered by IV infusion to treat ankylosing spondylitis, much less that at week 16 of
treatment patients treated with the anti-TNF antibody achieve a mean change from baseline

in one or more criteria selected from the group consisting of: Bath Ankylosing Spondylitis

-11 -
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Functional Index (BASFI) =-2.4 + 2.1 Standard Deviation (SD), Bath Ankylosing
Spondylitis Metrology Index (BASMI) =-0.4 + 0.6 SD, 36-item Short-Form Health Survey
Physical Component Summary (SF-36 PCS)= 8.5+ 7.5 SD, 36-item Short-Form Health
Survey Mental Component Summary (SF-36 MCS) = 6.5+ 9.1 SD, and Ankylosing
Spondylitis Qualify of Life questionnaire (ASQoL) =-5.4 + 5.0 SD, as recited in claim 4. As
described above, Inman reports changes from baseline of such criteria at 14 and 24 weeks
post-subcutaneous golimumab, which are less than the claimed changes from baseline at
week 16 as recited in claim 4. Applicants submit that a skilled artisan would not have any
reasonable expectation from Inman that at week 16 of treatment patients receiving IV

golimumab would achieve a mean change from baseline in any of the recited criteria.

Claim 7

Nothing in Inman provides a skilled artisan with any predictability that golimumab
can be delivered by IV infusion to treat ankylosing spondylitis, much less that = 65% of
patients receiving the treatment achieve Assessment in Ankylosing Spondylitis 20 (ASAS20)
at week 16 of treatment, as recited in claim 7. As described above, Inman reports that about
~60% of patients achieve ASAS20 at 14 weeks post-subcutaneous golimumab with a similar
proportion of patients achieving ASAS20 at 24 weeks post-subcutaneous golimumab. Given
the data of Inman, Applicants submit that a skilled artisan would not reasonably expect that

greater than 65% of patients receiving IV golimumab would achieve ASAS20 at week 16.

Secondary Considerations

Importantly, “secondary considerations” may include evidence of commercial
success, long-felt but unsolved needs, failure of others, and unexpected results. Rebuttal
evidence may also include evidence that the claimed invention yields unexpectedly improved
properties or properties not present in the prior art. Rebuttal evidence may also include

evidence that the claimed invention yields unexpectedly improved properties or properties

not present in the prior art. See MPEP § 2145.
In Crocs, Inc. v. U.S. Int’l Trade Commission, 598 F.3d 1294 (Fed. Cir. 2010), the

Federal Circuit reaffirmed the requirements for a finding of non-obviousness in view of

-12-
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“unexpected results.” Rejecting the proposition that a combination of prior art elements is
per se obvious, the Federal Circuit held that a claimed combination of prior art elements is
non-obvious when the combination yields “more than predictable results.” In Crocs,
testimony on record indicated that the combined elements in the shoe reduced wearer
discomfort in ways that were not suggested or contemplated by the prior art. The Federal
Circuit pointed out that this combination “yielded more than predictable results” and was
thus patentable. Id. at 1310. This ruling affirmed prior holdings that inventions that have new
and unexpected properties are patentable (In re Papesch, 315 F.2d. 381, 387 (C.C.P.A.
1963)). The determination that the result is “unexpected” depends upon what a person of
ordinary skill in the art would have predicted based upon the prior art (Procter & Gamble Co.
v. Teva Pharms. USA, Inc., 566 F.3d 989, 997-98 (Fed. Cir. 2009); Pfizer, Inc. v. Apotex,
Inc., 480 F.3d 1348, 1367 (Fed. Cir. 2007)). Consistently, under MPEP § 2143 A(3), merely
pointing to the presence of all claim elements in the prior art is not a complete statement of a
rejection for obviousness. In accordance with MPEP § 2143 A(3), a rejection based on the
rationale that the claimed invention is a combination of prior art elements is improper if it
does not include a finding that results flowing from the combination would have been
predictable to a person of ordinary skill in the art. MPEP § 2143 A(3). If results from the
invention would not have been predictable, an obviousness rejection using the combination
of prior art elements rationale is improper.

Applicants submit that the presently claimed methods of administering a composition
comprising a safe and effective amount of at least one isolated mammalian anti-TNF
antibody having a heavy chain (HC) comprising the amino acid sequence set forth in SEQ ID
NO:36 and a light chain (LC) comprising the amino acid sequence set forth in SEQ ID
NO:37, and at least one pharmaceutically acceptable carrier or diluent, wherein said
composition is administered via IV infusion, produces surprising and unexpected results that
could not have been predicted by the combination of Inman and Doyle.

Smolen et al., Ann Rheum Dis 2014; 73:6—16 (hereinafter “Smolen”; and provided
herein as Exhibit A), is a publication of recommendations of an international task force
related to treatment targets for spondyloarthritis, including ankylosing spondylitis. See, for

example, Smolen, page 9, 2nd column, 2nd to last paragraph, where it states, “Common
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recommendations 1. A major treatment target should be clinical remission/inactive
disease...”. Also, note that in the preceding paragraph, page 9, 1st column, last paragraph,
the authors in Smolen indicated that the sequence of the recommendations reflects the level
of importance considered by the committee for each individual bullet point. It follows,
therefore, that the number 1 recommendation related to the treatment target of
remission/inactive disease was considered the most important consideration of the
international task force. It is demonstrated herein that IV golimumab surprisingly was able to
induce inactive disease, the most important metric of ankylosing spondylitis treatment
efficacy, in only 2 weeks after treatment.

As described in the present application, intravenous administration of golimumab
resulted in inactive disease, as measured by ASDAS score of < 1.3, as early as 4 weeks and 2
weeks after treatment. As noted above, none of the cited references teach or suggest that an
ASDAS inactive disease score could be achieved in such a short time, after only 4 weeks or 2
weeks of IV golimumab treatment. Thus, the teaching of Inman and Doyle, alone or in
combination, could not have led a skilled artisan to expect such surprising and unpredictable
results.

Achieving an ASDAS inactive disease score (i.e. <1.3) after only 2 weeks or 4 weeks
of IV golimumab treatment is a very surprising and unpredictable result that would not be
obvious to a person skilled in the art. For example, Van der heijde et al. J Rheumatol, 2014,
41(6): 1095-103 (hereinafter “Van der heijde”; and provided herein as Exhibit B) describes
the 2-year results of a clinical trial of subcutaneous golimumab treatment and only reports
proportion of patients with ADAS inactive score (<1.3) at week 14 and week 24 after
subcutaneous injections of golimumab. Applicants submit that a skilled artisan, at the time of
filing, could not have reasonably predicted or expected the surprising and unexpected results
demonstrated herein, that patients could achieve an ASDAS inactive disease score (<1.3) in
such a short time, after only 4 weeks or 2 weeks of IV golimumab treatment.

Similarly, Applicants submit that the application demonstrates that IV golimumab
exhibited surprising and unexpected results in showing improved efficacy, as measured by
the change from baseline in the criteria listed in claim 4 and by the proportion of subjects

achieving ASAS20. Each of the clinical measures at 16 weeks post-IV golimumab was

-14 -
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surprisingly and unexpectedly improved over the same clinical measures at 14 and 24 weeks
post-subcutaneous golimumab as reported by Inman. Applicants submit that such improved
clinical efficacy of IV golimumab demonstrated by the present application would not be
expected by a skilled artisan reading Inman and Doyle.

For at least these reasons, Applicants submit that claims 1-10 are not rendered
obvious by the combination of Inman and Doyle. Applicants respectfully request

reconsideration and withdrawal of the rejection.

-15-
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Summary

Early consideration and allowance of the claims in the present application is

requested at the earliest possible time.

October 21, 2020

Respectfully submitted,

Diane D. Harrison, ET AL.

By: /Pallab Singh/

Pallab Singh, Ph.D., J.D.
Registration No. 70,731

Riverside Law LLP

Glenhardie Two Corporate Center
1285 Drummers Lane, Suite 202
Wayne, PA 19087

215-268-3888 (main)
215-268-3871 (fax)
215-268-3759 (direct)

E-Mail: psingh@riversidelaw.com
Attorney for Applicants
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respective mears. ?ne rommonafities between axial SpA,  axial SpA {axSpA} has been defined based on the
gerinheral Spd and PSA were | istussed i detall absense of such changes bt prosence of saoroidiits
Results Althount the Herature review did :u weveal {av documented by MRY andior homan keokooyee
frlale compwing a reat-o-target appecach with another antigen B27. The wrm axSpA, sherefore, wchudes
of ne strategy, it prvided indire (e\:mm H =ga=d Wy an radiographic axSpA {(AS) and sun-radiogeaphic
oplimised anpfoach ] t*‘?' p t' : axSpA. On this basis, new dassificston crireria

Ef:;k’*“"g} ‘e:' bave  been  cemblished b Aceosment  of
SpondyloArthritis Intornational Sociery  (ASASYS
novel thorapiss have proven efficacions,” 8 MRI has

been mue,{sxm_ix estvblished as an imaging ool in

%«wc‘ FECDITMAT demm ff‘Ede mmmom Tc E it
spectinm of SpA and PsA, and only 2 were desiy

separst aly for axial SpA, pariphe: N Spd and Psd, Spal 7T and mew radices to assess disease activity
! rain reatrment targel, which should be bassd on a have been dev ;.}upml * The novel appmach to
E &Qggg‘fﬁmm shared decision with ‘Tf'.s‘ patient, was Gf*f ned 8 d.xshaﬁh:.«xmm hfm al S0 (1f§fisr(fs3ti;3ij(f(i_ the two pres
i fecromont | semission, with the altersathve target of fow ¢ fN::tSt dominast manifestatines of SpA, axial andior per-

activity. Followe-up examinations at reguiar intervals that ipheral, and thelr potental paraliel accurrence.t

§\\\\\\\\\\\\\\\\\\\\ depend on the patient's status should safequ av\% @ Thaf_ b;ls‘is‘ for the new giassﬁﬁ«;&té?n Hes in the
SEI % gvolution 0? disease acthvity towards the wrgeted goal. sharing of charscreristic features of SpA, such as
\\\\\\\\\\\\\\\\\\\\ Additional recommen ;ﬁuf‘gs*hfem extrparicilarand  sacroilius, sporadylitis and ervhesitie and common
;o entranwscutosheletal aspects and other important fa010m,  generic markers and @ positive family  Bistory.

V.
/
/
o

¥ A

i St ﬁ = comorbidity. While the laval of avidence was Furthermere, extramuscaloskeletal  manifestations
generally quite low, the mean strangth of such ag psoriasis in Ped, a preceding gastnintestnal
;

8L mmeﬂdatie.

was 810 {10 W‘&k"T“l‘f‘aﬁ“G%"'?F“f‘ B or urogesital infection as in the case of rowtive

Yo cite: Sawlen |5, Braun i, | A0 rerommenciations. A research sgends was formulated. anhuitis (Red), and chronic inflassmatory bowel
& os b efal dnn | Conclusions The tast fore defined the beatment diseages {(IBD) fike Crohn's disease and ulcerative
Rbveuamy L : o . hy = Y, e ; Caviel R o

Rhsum Dis 201473616, target as remission o, alternatively, low disexse activity, cohitis, ply o wle o the definion of & dinical
& Senclae IS, ot Al don Rhevar O VTR, S0 1 30 annchenmdls 2013-203419
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syoadranie as Belongieg wdthe soncept of Sp&. Porthe classifica-
tion of pavienes with PA che Classificssion Uriveety fov Prorsiss
Artheitis {CASFAR) orheria ave well established. ™ Sinee the
presence of psoriasts plavs @ role to bogh crteria sers, the ASAS
and the CASFAR crirvda, there is some overlap between the
two., Thers s no international agreement whether and how they
can ov shopld be differenviated. Fimally, 1o accowsy for thess-
peutic developments,  management  rscommendations hase
recently heen presensed,t

Despite all these advances, @ variery of challenges exise when
considering the management of patients with SpAS T not feast
because the definition of a clear thevapeutic tarpet aud strategies
o reach such target are not yer apuimally defined,

In many wess of medicine, such as disberes care or cardi-
olony, dear therapentie targets ave avatlable. ™ More recentiy,
a trearment target has also been advocated for ﬂum*mmui arthe
ritis {RA), namely romisiog or low disease e.gmm( SN
ovnmendation based on iosights o vartous ofinkcal trials as
revealed by systornatic Jiterarure reviews (SERs:Y * Much fess
information on the vahee of defining therspeatic targess is cor
rerdy available for A% or BsA. Therefore, a task force was
formed to disonss arud develop a consensus on recormmendations
aimed @t defining 2 trestment target for, and thes av improving
the management of axial and poripheral SpA o clinieal practice.

The consensus fnding consisted of a dhree-step process. o a Ay
step, the first and last author invited leading experts, defined on
the basts of thelr ciation fregquency 1o the Bedd and presions con-
yributions to simiar activivies 1o form a stewring commitiee, This
steering commnittes, which included rhewmmarologists experionced
in the care of patients with, andior clinicad research in axial and’
or penpheral SpA (several of thome Department chates and thas
i managerta) functions), a dermatologist experienned o psoria-
ssw and patients being dingnosed with one of these diseases and!

voexperienced B consensus Bnding processes, met in March
3{}?1 fn Vienna to discuss nmver needs in the ther.\pgum man-
agement of aod the potential of using treatment targets  AS and
Psd, Tor this end, the debare focnsed on axdal and pmphmai SpA
separatedy 1o two breskowt groups with a subssquent conamon
assessmment. in the cowrse of these disonssions there way unand-
raons agreement thar defining therapeuric targets and an appro-
peiate strategie teearment approach would be vahashle, but thae
evidence for s validiny may be lacking. Therefore it was decided
to perform a SLR and respective PICO (Pations, Intervention,
Comral, Ourcome) and search terms were formuhwed, in Hne
swith Epropean League Againgt Rbewuarism (BULAR) and
Apprasal of Guidebnes for Research and Bvalpation recommen-
dations.™® ¢ In the counse of defining the scope of this activity,
the target popukuions were also specified, namely boalth profes-
siomals involved in care of and paticots affected by axdal andfor
peripheral SpA. In addition, social security officialy, hospial
managers and policy makers ac saronal and huernadonal levels
were considernd potential stakeholders hn this activity,

Ar 3 subseguent mesting v November 2011 (Dusseldort)
comprising an axpanded task force with neased internationad
participation, the SLR was presented. These Invitations were @
consequence of the individuals® consributions to the field and
deliberanons among wmembers of the steeving committes. The
Hreratnre search had revealed thar currently no serategic priads
addressing a2 mege-oviented, steered thorapy wiere published,
aithongh  some  indivect evidence on opumal  rherapentic
apprwmu was avatlable w bdorm the nexr stages of the
peocess.” A major focus of discassion ar this meeting, bur also

already at rhe sweniny commites wioating, way the question i
diseases Bk AS, PsA, Hed and IBD actheits should be seen as
&N SRIEY Or as differeny discases. The respentive decision would
have g bearing  the consensuz Sreding process, sice 1o wonld
mean o develop one, pwo or more documents, The indtial delib-
erations temded toward separating the individual diseases for
several reasous: (1) despite many commonalities, some import-
sur clinical manifestations are distinet between these coruditions
and cerrain health professionals {swch as dermarelogise and gas-
sroenterologises) may not be suthcientdy aware of the more ani-
fving concept of SpA ar its refevance when desling with these
conditions; {2} further, the existng distinevion besween Ped and
AS s well koowen for and accepred by patism& and changes in
wrminology may cause confusion regarding the understanding
of their “sow” diagnosisg (3} 1w dae, clivical wials have been £
formed almost ezmmi}-‘ in individoal subemities (A5, PsA) rather
than Spd, and even mosy recentdy retals i 2 highly s;xuiﬁa aoved
sobset, noveradiographic axspd, have been performed™; 4} the
current drug approval process by regulatory gusmw s also
relared to the individnal discases eather than SpAs and {3} there
is some overlap berween the differcnr sebgroups, but there are
also major distinctions, for example, PsA with symmetric polyar
thritis as the predominant feature would not fit well into cither
the axial or poripbeal SpA group. Therefore, the pr«msmmi
chotce was to develop at least two docoments, ane for andpAd.
and one for Pedl The discnssions wok place in separate break-
ot sessions devored 1o these ogdes and o g plenary session. At
the plenary session, cormin noms wore reformuslated and reor-
dered amd two provisiual sets of recommendations developed,
with decisions made vsing @ modified Delphi technique™ The
group then vesbived bow similar the individual starements i
each of the teo documents were, bot lefr farther deaisions o
the next stage of the process,

With thess two doonments prepared and having in mind thae
peripheral Sp& (uch oy ReA) had nor ver been deale with
deradl, a0 even kuger committee wet i April 20
{Anterdam); i mombership comprised the initlal task ioru
expanded by consideratinn of 3 more international soope to also
inchude experts from Latin America and Asdy, aside from previ-
ous parncipants from Fuope and North Awmerica. Again, the
scope arad background of dhis activiey was discussed and the gro-
visional recom:mndmens. presented, The lssue of disease defin-
iion and the need of devedoping noe, oo or three doonments
were addressed. The commitree separated Inte three breskour
groups discussing axSpd, periphenal 5pd and PsAL In the course
of the breshour discussions and the plenary session, the indrial
recommendations  were  amouded  and then  votes cast
haporrantdy, when looking ar the individual trems, the pacticl-
pants Rir thary seost of thens were very shuifar and a broad deci-
sion was then waken to develop a single docuomeny compeising
overarching principles and fems common w 5pd n goneral,
b within that cormmoen dooment to develop 2 few buhividaas
tised ftems for anbpd, Psd and peripheral Spa.

Fach statement, which had been formdated s 3 daft for
soting in the couese of rﬁe hran up sesstons and by dhe whole
task force, was subjected to voring as “ves” (agreoment with the
wordingd or o’ hsagreement), Starements supporred by
s of vores were hmviediately accepted while those with

& were yepected ontrighe. Others were wi«;ucud o furthey
discussion and subsequsnt voting, where 267% support or, i
au eventnal thied round, 3 majorite of {3“*: was needsd,

Afrer the face-to-face meeting, the starements were distribared
to the committee members by email for fnal comments, Only
spggesnons ke huprovementss of chanty of  wonding o

Geclen IS, o & San Rbeus 88 LT3Rk nrhemis- 2
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addressiog rodundapcies were somidered, while any chagpes w
the mesning were not seeepred.

Finally, the proup voted anonyonuosly by emall on the fevel of
agresment, that s soengeh of soconmmendation, with sach of
the derived buller pobus {in the form it was ultimarely agreed
apon by the qualified majority of participas) using a 10-poiur
mamertcdl rating scale {=do mot agree st ally 1D=agree
cowmpletely).

The svidence base

The SLR, which is published separatefn™ revealed that n cone
trast to fndings i R no randomised controfled clivical tial
has evaluared & wargered therapeuric spproach m comparison
with rowtine therapy However, several publications  had
sropioved therapewnic tagens and wespective time regidrements
as endpoints or before escalating therapy, although this ts often
the placeho arm of 2 shady that was allowed o escape or then
eseadated o acrive reavment. These comprised 14 studies o &S
awd 7 ostudies of Ped which were found suitable to inform the
rask force. Nevertheless, given the lack of sndies evaloaring
target-steered versus nog-steered sreatment, the level of evidence
for the developed recommendasons is low and mainky based o
SXENTE CONISLUS,

The consensus

The individual starcments receiving @ positive vore by the majnr-
ity of the expert conmuistee members comprise § overacching
principles and 11 reconumendasions. The overarching principles
and 9 of the statements are recommended for SpA in genersl,
whereas the last 2 ssrements have been individwnadised for
axSpa, pedpheral SpA and Pedl The recormuendations are
shown nmble L They are discussed in dewat! below and this
detatied desenption shoudd be regarded as pany and parcel of
the recommendations,

Overarching printiples

in the Commirtes™s view: a number of elentents rebared o trese-
ing SpA are so reprosentative of good dindeal practice that they
fovre a general framework for more speafic recommendations,
These were therefore rermed overarching principles, and five
such principles were developed and soted on.

A The teatsment targer st be baged o a shaved decrsion
betroeen patient and shewmatologis,

Patienr  nvolvoment in therapeutic  deciston-making  has
hecome a rearudate in pasient care, especially when dealing with
chronio diseases. This i & general parient vight, and has been
shown to improve muial snderstanding and outcome™ ™ and
is also increasiugly recognised to be buportant i SpA Y The
commitice was convinced that pavients must be informed ahowt
the proposad treasrnent targer, therapestic options to seach the
target and reasons for reconunending the rarget also in Hght of
the risk relared o meatment and risk related 1o the dscase
the ather hand, paticats should sedvely participate {0 this dis
cussion, This aspect is subsequently reinforced in recommenda-
sion nomber 8 and these owo Jtems received the highest Jevel of
agreemens among all boller poims. The principle also specific
ally mentions the rhewuatologist, since 33 the thewmarologist
who should coordinate wesmment of patiems with SpA.
Evidence regarding RA suggesss that pasient outcome is berter
when care is provided by a rheumatologise,™ and this might
afso be so for the musculoskeleral manifestavions of Psd and
S}}.“S\‘

Y

B Spd o Psd o we often comipled systesie diseases
needid, the managernent of wuscdaskaleral and extra-articular
manifestations should be woordinated betiwegrt the vhewmatoln:
gist med other speciolists {such gs dermatologist, gastrosnteradi-
oist, opbthalmologist)

This ftent is supposed o infonm patients, bealthoay profes-
sionals with less experience in the care of 5p8 and non-medical
stakeholders that patiests with SpA are frequently suffering
from extramusculoskeletsl manifestations and are often in need
of multidisciplinary care for optintal thevapy, When mundtiorgan
ivolvemsent & present, a baowooised approach among specia-
lists is reguired which should ideally be coordinamed by the
theumarologisy, ospeoislly H the muscslosheleral fnvolvement
causes mafor complains,

C. The privmary gocl of treating the patient with SpA andior PsA
s to maximise foug-terem bealth velated guality of life and social
participation through control of sgns cnd sympioms, provestion

of structwal damage, rormalisation or presereation of function,
avoidance of toxicitivs and winimisation of comuprbidities.

The signifcant baeden of axSpa& and PsA i terms of disabils
ity, loss of qualiy of Hfe and work productivity hay only
recently been appreciared,™ % This gonerally formulated irem
addresses the mportance to control signs and symoptoms ke
padn, structural changss such as ankviosis™ % comborbid-
ies™ ¥ aad the importance of focusing on the wtality of
disease manifesiations and complications when determining the
proposal for a Teatment targe

B Abrogation of mflammation is prestonably bmportaond to
achiere these goals,

#A and SpA are inflammarory dis
lsads 1o their st s, functional impairmens as
well g serucrurad chaoges.” Therefore, stopping iotken-
mation appears o be of ey mportance o optindse outoome,
hudeed, o nany patients soesterotdal anti-inSammatory deugs
{MNSAIDS) can Toad to cessarion of signs and symproms, wonmal
isation of physical function and posentially inhibition of seue-
wral damage in the spine™ € Inerference with  the
proinflamunatery ovtokise nonowr necrosis facter {(TNF) sup-
presses inflammation effectively and can lead o disappearance
of sigos and syroprons and mastmal oproversent of physical
function. Thus, the tash foroe was convinced that disappearance
of inflammation conveys the best outcome. MHowever, current
evidence Indicares that TNF inhibitios doss nor prevest peo-
grossion of srucruned changes n A5 € Moreover, it has not
been determined i a state of romissios eads w bentar long-torm
seorae of SpA andior PsA chan how disease acviviey, Thus, this
ie is somewhat mors controversial than maost other ones,
Therefore the word “presumably’ was added. This point conse-
tutes a hackbone for some of the subsequeny individna
resommendations.

E. Teatment o tavget by measuring disease activiy awmd
fusting thesapry accordingly conesifngtes to the optisusation of
skt andior long-term cutcomes,

The SLR has revealed thar paticans with A% whe do oo reach
predefned, messsable teatment torgets cam achieve furtdes
improvement vpon adapiation of thelr therapy While for Ps&
this has not ver been established, the sk force regarded the need
to neasure disease acthvity and amend therapy with persistenty
acnve disease as a geoceal secessity and, thevefare, as a prinoiple.

The level of agreement with these five principles was very
figh, ranging benwesn 9.7 {tem D) aned 8.7 firem A) o a2 seale
of 10 {rable}, indicating thar this large and quite bererogeneous
rask force had arrived at & guite unanimous view on the princ-
pal importaee of cereain approaches to westment of SpA.

and infammaton

w and BEINHDNM
1 5881
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Recommendations

As mentioned previondy, afrer intensive deliberarions the com-
mistee had decided 1o create just one document covering axial
and peripheral SpA, jechaling PsaA. To this end, nine onified
recommendations and two addivional ems dealing separately
with Psd, axtal SpA and periphoral Spd ware developed in b
course of the discnssions. These recommendations applied the
resudts of the SLR, bot given the low available evidence i the
Hieratee, they were mostly based on expert opinion, albel con-
sensal opinions of a farge group of experts. The sequence of
the recommendatinns follows a logical order, bur also reflooss
the level of huportence considerad by the conwaitiee for cach
individaal bullet point,

dizease of wusculoskeletal bwolvement {arthritis, o

Comman recommendations
b A pugfor sreatsment farget shoubd be clowicad remiissontinee
by

e

]

TR

s

enthesitis, axial disease), taking extraswtionke manife
it constderation {leeel of evidence (LoFj: 5, prade of woom-
mendation {GoRl: TN,

Hitherto, no clinical wial has compared ontcomes of P8 or
axdpd for progression of stnctural changes or nprovement of
physical functien or quality of life when remission ther than
another stare was prgeted. Definitions for remission {which is
caffed inactive diseass by AR} or v Jeast winimal disease activity
(MDA exist for Ped and A8 ™ *7 but in contrast o RA the
fong-term beoefiss of remission have not ver been sufficiently

Genolen IS, of & Ao Bbees O 4730010, doinia
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established,. Alsoy noe dowe defintvion of ombsion for éxtras
srpisutar msordoskedsial features, sueh s spwhesing o dactvls,
iy currenady available, Meoreover, s not suthiciently known ar
possent how rembssion of mpsouboskederal svraptoms oelates o
remission of skin disesse in PsA or bowel disease in IBD.
Therefore, the formulation of this frst buller point reflects the
general fack of dars, by saving "z majer” rather than ‘the majer’
praatment goal, or by expaniding the term “clindeal rewdssion” w
the somewhar less stringent rerm Sinactive disease”. However,
the lack of thorough evidence and the unwillingness of the
group fo arrive a2 move deterndned and clear vechalisation of
this udlet point muose not be misaken as an pneerainty of the
rask force regarding the oecessity of treating patiens o become
free of signs and symproms of chelr peripheral fobse or axial
disease. On the contxary, the task fome deemed this approach
be of utmost importance for short-ternt benefit and long-term
opteome, Therefore 3t was placed as the firset recormundation.
bmportamidy, the gronp focassed the terms ronission” inactive
disesse” o the musculoskeletal manifestations of Spd and wof
the extramuscolosheletal sbnormalities, although it clearly stated
in the last pare of this item thar this must nor be neglected in
the therapeutic dedsion ruaking. After several roumds of disous
sion, 839 of the puticipants agreed with the formmlation of
this bullet point and the strongth of reconumendarion amounted
to @504,

2. The treatsent tavget showdd be individualived secovding to the
cxrvent clricad manifustations of the diseasy (Lok: 3, Gok: D)

i

aceording to ber or his cument cholcal mantestagions and thas
in lighe of their heterogeneiry cach of these manifestations has
to bhe acconmted for when setting the therapeutic meges
Howeven, it also implivs thar ot cortain poiors o ame the mus
culoskeletal symptoms may not be in the foreground, such as
when extraartiondar nunifestations prevail and need appropris
ate atrention. Again, no data exist in the Hreratre o support or
refate this reconumendarion which was voted for by 879 of the
participants and attained a stength of recommendation SaR}
of 9.3x1.4.

3. Clinical remissioniinactive Jisease is defined as the absence

of clinical and laboratory evidence of significant isflammatory
disease qetingty.

This buller point provides a definition for rora 1 in order to
clarify the definition of remission. Remission of an inflammatory
rhetmaric disease ideally comprives the absence of s signs and
symptoms, the maxiomal improvement in physioal function and
halt of strucrenad changes. While there s compelling evidence
that these three characteristios go along with sach other in RA,
this 1 ot vet sufficentdy koows m AS and Psd. However, in
PsA, progression of joint damage is correlared with swollen joint
couts ard (ia(ft}"miiSS'? ¥ aud, therefore, it may be assumed that
rical remission will also lead to haly of structural progression,
Tis bs wot gone clear e AS, sbce progesssinn of syndesmo-
phyre formarion bas been observed even when patierts were in
cliical remussion on INF johibuoss and formation of svoades-

L)

aer]

mophytes occarred  withost presence of MR inflanuna-
+ $ GE A e B i i - i oy
gion.® 7 &1 ™ On the other fand, slevared levels of acute phase

reactants {APR«) are assoctamed with progression of stovcmral
changes 1o AS.” Further, physical function and quality of Hfe
are related to symptoms of these diseases.” For alf these reasons
the task force defined remission as stated above, Delindtions of
remvission or pactial reptssion are avatlable for AS, when using
patiery  reported owomes™  or the meore recentdy
ihed  Ankylosing  Spondylids Activity Score
351385 Y For  BA, romissdos  criteriz are nor well

Drisease

fed ™ especially piven that in Psd modt composite mea-
d feeare RA while i composite. misasure
specific for PsA has ondy revently hewrt validated,™ bur oriteria
for disease genivity states have oot ver been defined. Importanly,
the term ‘significant” was added deliberarely, indicating thar
the presence of 2 winnes syt of residuad activity, such as the
presence of a render jolor or residual swollen but painless joing,
or resicheal axial pabn that does sot appesr to relare o inflamanas
tion, would stifl be comparible with remission, On the other
hand, the commitrer wished w have a stringent definition of
reptssion which would not allew significant vosidual disease
activity, such as several swollen joinss or significant back patn,
even if dramatcally hoproved by therapy, o be called remisson.
Also, this buller poine speaks of *dinical remission” indicing
that clinical eather than imagng measores showld be psed
define remission, at least currently fn this respect it shoukd he
noted that MRI shows evidence of inflamsmation i A5 and that
a negative MBI can be regarded a3 imaging remissiong bowevee,
the relationship berweerr clinical and imaging remission sail
neads 1o he claborated. Statement 3, whichk like the previous
ones is based on expert opinion, ceeived approval by 839 of
the committee members aod 3 SoR of 9.0x 1.4,

4. Low disease aotiviyiMDA smay be an altersative treatnrent
target (Lok: 5; Gofe 1Y

While remdission {inactive disease) constitutes an ideal goad,
clinical praceice, stringemtly as It was defined in buller pomr
sumber 3 3t may be diffiondt ro achieve In many parfents, sspe-
ciafly those with  cstablisheddong-standing  disease.  Indeed,
pattents with axSpA with loager diseane duration are less Bkely
to artain partial remission than those with carly disease™ ™
Thus, while romission i the ltbuare and an ideal goal, low
disease activiry constitutes 3 nsefnl alteadve o the opinion of
the sk force, since it is assmmed that physical tunction awd
quadity of Hie may not be much warse than @ remission and
progression of sructural damage, while possibly not halted,
wonddd be minimal. Indesd, a¢ inchuled v the ballet poine, low
disease activity can also be regarded as MDA, Thus, minor
residual sigas and svmptoms may stifl exist differcotiaring this
state from inactive disease, Imporwandy by saring dwe low
disease activity s an altemanive goal ro remission, the comudttee
also olearly tmplies rhat any odhery, higher sate, even modesare
discase acrivity, would not be acceptable and its presence should
elivit therapewric adagragions. More research will be needed wo

esrahl
SUrEs h‘S! ¥ })Eﬁﬁ 13 })Ul‘ TR

o

provide information on the opumal time poine for aclioving the
treatment target. However, given that v cliniead tinds of AS
nravinud improvesent was achioved berwesr weeb 12 and week
24 regarding

Al ontcome measares ehuading ASAS pastial
and that sbmilar observations bave been made v
. A maxinunn of & months for reaching the reatment
varget of low discase aorivity or remission seems appropoate,
bt 1t iy advisable to adapy therapy earlier i no significant redue-
tion in disease acnvity is observed within 3 monshs, Recently
thresholds for disvase acriviey snwes Including inacrive disease
{equeivalent to romissinn) have been defined for axSpA waing the
ASDAS, ™ and ASAS definition of partial remission & also avail-
able®™; & moasure of MDA has been doveloped for PsA which is
beginning to be nsed in choieal oiabk.” ™ Addivoral research
in this regpect will be required, especially for PsA and peripheral
SpAL This wern was accepred as defined by 794 of the partici-
panes and received 3 SoR of 24109,
F. Pisease wctivity shopld be measseved om the basis of clinieal

siprs and symeproms, and AFRs (LoE: 5, GoR: I3,

Traditionally, given thar the spine is not as accessible to physe
seal exmmiration of dgns of infleumanon like o peviphessl joing,
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disedse activity 1 2<5pA s beon evalusted by omploving dw
Barh Ankvlosing Spondehtis Disease Avtivity fodex (BASTIAD
which comprises only pavient repored vackables relared
svorpronne of the disegse, Howerery abpd v an infanunaeary
disease with nvolvement of various Inflammmatory cells and

inhibition of prostaglandin svachesis can reduce chinteal sy
roms, and retard progression of stractural change 3 this
appears to be particoulardy prominent in patieans with elevated
APRs, and the later seem to be sssociated with progression of
syndesmophyte formation.™ ¥ # Consequenthy, disease activity
assessment during followenp and to the course of wrgeting a
good outcome should comprise the assessment of clinical
aspects of the disease as well as laburatory aboormalities, dan s,
APR measneement, This wan be done separatehy by looking s
for example, BASDAL and creactive protein {CRP), or by usng
& measure that comprises both aspents, such as ASDASY Along
the same line, FsA s an inflammarory and potenaially destruc
tive joint disease should be followed using measures that relate
o the joine and che servlogical inflammarory response; these
are containad it BA-related composite measures of disease active
ity, snch as Disease Activity Score (D2AS), DAS2E and Simphified
Dizease Activity Index SDAL, bur abs in the Discase Aotivity in
PsA and the prodatic arthoits discase actvity score™ The
current recormmendation does not rafate o systendde features of
Spd, bot soley w the moscpleshelerd muntfestagons. For sy
tenie foatnres, other measures are needed and, according o the
FHLAR moommendations for treatment of PsdY dhis should be
done in collsborsdon  with  respecdve specialises,
Recommendation 5 recotved approval by 7% of parncipants
asd the SoR amousted to 94211

6. The choice of the weasnre of disease aorivity and the lovel of
the target value sy be influenced by considerations of comarbsds
ittes, pativnt factors qoed g velated risks (Lokr 5; GoR: D)

Passents with chrovie yusculoskeleral diseases are frequenly
alse sutfering from comorbidives that {1} may be related o the
averall speatrom of the disocder {sech as IBD, aveitts or psoria-
sis), {2} mav oconr a8 8 consequence of chronie inflanumadon
{such as cardivvascalar disease), {37 may be related 1o therapy
fsuch ax gestrie whosr o wfection), or {4} st may ocur oo
comitantly by chance, The presence of such comorbidities may
alrer the level of rhe reeatment wrgey, sace the risk of aggravae
ing the comorbid condition may ourweigh the benefie conveyed
by more wtensive themapy o achieve the treatment target of the
musculoskeloral manifesarions. Forrher, the choice of followeup
measure pay have o be changed under sornain cirowustances,
For example, a concomitant disease which raises pain levels or
APEs may influcnce the result of measuring disease activity
Likewise, when following patienis on therupies dhar affecy the
APRs independently of clinical benefiv one may have to recon-
sider the chotos of & measure that contains 1 APR. Therefors,
this point focnses on the application {and somerimes restriceed
appheability} of paricular disease aotivity measwres. This modm-
reeradation was agproved by 979 of the task force members
aad received a foR of 942 1.0,

7. Osece the target is achieved, it shoudd teally be nuvintainad
thranghount the course of the disease (Lo §: GoR: B3}

It i clear that po padent’s sucoessfully trgeted disense acnv-
ity state shondd detertorare during follow-up, since reactivation
of disease may agalo lead 1o seduced qualiny of Bife and disabil-
v, There fs evidence that on demand NSAID therapy, In con-
trast to regadar NSAID vearment, fs associaed with progression
of radiographic changes in AS™ and thar stoppiag TNF-bocker

therapy will lad o reactivation of AS™ aad BAY Whik tre
PESSERE DoBSENsuS staterent i not desigied 1o provide recos-
mendarions on. therapioy with particular ageots bur sather on
freatment stratepics, the sk force oevertheless polars w0 the
importance of maineaining the targeted therapentic state once
achieved and advises against stoppiog 3 sucosssfol therapy based
oy the available evidence., However, it has not yet been stidivd
snfhcienty i dose reducrion or expansion of treatment intervals
allows mainsining 1 good clinical stare. Approval was given
by 909 of the task force’s members and the SoR amounted
0 B4 xdh 8,

K The patient shoudd be appropristely inforsed and involesd
in the discussions abour ithe treqtment tavget, and the rishs and
benefits af the strategy plavned 1o reach this targer (Lolr §,
Gaol: [

While this statement has already been partly covered in the
overarching principles, it was felt dmportant o also eaise this
podot in the context of the scmal recormmendations s bolster
the importance of interaction between health professionals and
their patients io all regards: setting and agrecing o the tear
ment mrger, discossing the sowregies available o reach dhwe
target and the tme 1 may take o attain it and hving ow the
benehes and risks of the recommended trestment and cousider
the rotality of clindcal dissase mandfestaions Sucheding the
extrpvnsnutdnskalotad onest and of comarbiditiss. This point also
comprises the need to discuss steps 1o be aken f the weanmeny
saeget & not achioved, sach ax adpsoment of or swatch to 8 pew
therapy. Lo this respect patient education programunes or book-
fers may provide additional helpfd meoane, This o was
approved by 8186 of the pardcipants and the SoR was $.8:20.5,

8. Structurad changes, funchional impairment, extra-articdar
migstifestations, comorbidities and treatment rvisks shauld be con-
sidensd when making clivical decisions, n addition to assessing
saasures Of disesse actid

This pobu is focused on considerations invelved in thers
pentic decision making. Althopgh the b part of this recone
mendation emphasises the importance of regnler assessment of
disease activity with appropoiate messpres (ee dterns § aad 6},
the fivst parr suggests wking into account resudes of other invest-
gattons for teament decistons, sush as by imaging {espacially
seracrurl changes 1 Psd), physical fancrins and extra-astendar
manifestations, The latter comprise enthesitts or dacrvlits as
well as exowmoscndoskeleral disease. Thic & of importance,
since rreatment approsches to Ped will ditfer in the presence of
enthesitis compared with pations who de not suffer from
encheseal affection.’ Moreover, organ disease, such as long
involvernent, acyntis, restinal or skin masnifestations as well as
gveing, may requbre nvolvermene of other specialists {see over-
arching principle BY In pardonlar uveltis can present across the
spectrnm of SpA and may reflect disease avtiviey, and nflanenee
tory bowel disease and psoriarie skin invelvemenr must be con-
sidered 1 the respective disorders and do not siongly correlate
with the degree or satent of muscufoskeleral involvement, Risks
aud comorbidisies are alse refrerated here o the context of
treatment decisions; before they were indicated with respect to
the cholce of measures of discase activity see recommendation 6)
amd by relation to patient dormation {frem 8). This recommere
darion achieved 100% aprecwmeny and a SoR of 93208,

g
1Y

Disease specific rmcommendations

As indicated above, rems 10 and 11 have been formulated spe-
cifically for axSpaA, Psd and peripheral SpA o account for the
differences hetween corpain charscteristies of the  differems
spondyloacthoitides.

Graclen 15, 8 & Aon Sheaem D LT3R, &

1T v he e, TRV 20T
Adannrhesms- 31320341
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Axial SpA {includiony A}

10, Vialidoted composite mindsimss OF iisease dctivity sueh as
RASDAT plys APBs ar ASDAS, wirh ov wirhout sreasterss of fares
fion such- as Bath Ankylosing Spondylitis- Funetional fndex
(BASFR, should be performed and documented mgudarly in
rastine clinicad practioe to guide treatment decisions; the fre-
gqrency of the measurements depends on the lmwd of disaase
SCLRRY.

This iteny is an expansion of recormmendation numbers § and %,
Ir mentions those dissass aotivity measeres which have been
ropeatedly validated and are already It wse in comemporaey
cliviical trials, In Boe with reconunendation 3, when BASDAL is
ewiploved, an APR, such as ORF or ervibvooyte sedimentation
rate, should also be determined. The ASDAS abeady comprises
such 2 measure among i components.™ la addition, this ree-
ommendation also suggests the use of a pardenlar functional
roepsnee, bt other validated mesmares can also be gpplivd
ftherefore the tem Ssuch a8, With highly active  disesse,
follovw-ap exarpinetions will bave to be more froguent than with
inacrive  diseasefremission,  Mureover, the  recommendation
requests docomentation of the mowmred rosnbs, Amoung sk
force members, 888 approved this ftem and Soll anwanted to
932140,

11, Ouber factors such as axial inflammation on MRS, sadio-
graphic  progression,  peripherdl  muyscnloskelesal  and  extra-
articular manifestations, may alse be consin
clinical targess,

Again, this recommendatinn expands tem 9, bat specibeally
mentions MRI as a highly valnable bmapging meshod for the
porential follow-up of axlpA. Likewise, noreaxial disease mani-
festarions il Infheence nor ondy the therapewic approach e
hiave to be considered when setting trestmeny targess. Appeoval
sas vored for by 88% of the members and the SoR vas 9.3 208,

.
e wiben set

Peripheral SpA

10, Qwastified measures of disegse activity, which seflect the
individual periphersl presculosbeletad muanifestations {avthritis,
dactylites, entbesitis) showld be performed and docwmented vegre
farhy i soutine clinfosd fractice to gride teatment decisions; the
frequiency of the measuresnents depends o the level of disvase
achizsdy,

This reconunendarion, while expanding ireras §, is here spe-
cifically ratlored 1o periphomal SpA, such as Red, IBD artheiths or
former “unditferenziared” peripheral SpA. Measores of disease
actiaty are available and have been validwed for the arthrivg
component of ReA” and rhere exist measures for dacrylitis and
enthesivs which have aot been primarly developed for periph-
sral SpA, but rather for PsA or ASS Chile they will have
be validated in peripheral SpA, they can be assumed wseful for
clinical pracoce wwil proven otherwise. Also this recommenda-
tion calls for docomentation of the messured resabis, OF the par-
tholprants, 100% approved this tors and the SoR score achiover
was 2.3:00.9,

T Ovber factors such gs spinal and extra-articalar sumifesta-
Yows, imaging vesults, changes In functioniguelivy of Bfe, as well
as comsovbidities may also be considered for decision.

This jtem reiterates and expasds recommwndation 9 and
achieved LO0% approval; the SoR was 9.4 +0.8.

Psoriatic arthritis

10, Vilidated wreasures of vuscloskeletal diseqse agtivity {avth-
rivds, doctylivis, enthesitls, avial Jeeasel showld be performsd
ard dacrmerted regelarly o rontine climicel practice jo puide

tremtanent decisions;

s be congsidered.

Specific mention of shin discase maidoes this recommendation
to Fsd, alhough skin may also be fnvolved in axial and periph-
eral SpA. Forther, in adduton w arthritis, dactyhiss and enthesi-
tis, axial disease assessment ks specifically brough forward here,
Finally, a reminder is provided that the resnlts of the varions
mexsures {and also the reamment wrge) shonld be documented.
Clearly, with highly ac i patients shoudd be seen fre
quenily, such as monthiy o every 3 mooths, while with low
disease activiry or remdssion, follow-up conninadons may be
done only every 6-12 months. However, shin involvernent also

s to be raben oo sceount. The votng achieved 92% approval
anid the SoR amounied o 94208,
11, Cither factors ssch as spival and extra-articular manifesta-
Eons, fmaging residts changes in functioniquatity of life, as well
e

as comorbidities sy also be considered for decision.

As for the other disease entities, this Iaw recommendation
expands Hem 9 and also the preceding one by relterating the
imporrance of comorbidities, and auial and sofe vsne manifes-
tanans of PA in the course of making treatment decisions,
Approval was granted by 100% of the participants and the SoR
amonnted te 9.3 LA

A fnal anosymons vore on whether the task force members
fele influenced by the face that suppore for this activity was pro-
vided by a company, the result was 04213 {0 meaning no and
10 meaning heavy influencs), indicating that the participaus folt
negligibly influenced.

Research agenda

Since none of the recommendaticns s based on evidence, the

search sgends has ro comprise the search for evidence tor all
of them. MHowever, boyond mere therapeutic aspects, nsights
into the relatonships bepween individual musenloskeleral mani-
fesarions, demage and disabibey are sl inceomplete sspacially
for the peripheral Spa, including PsAL Thble 2 Bisis a resesrch
ageruda ax mennoned during the rask foree’s mectings.

aver the recent vears.) ™ However, none of these addressed a
clear thetapenoc rarger and a strategy  reach this rarger. This
has now been done in the present set of recommendations, and
additional stmtegic aspeots of testment approaches ae pre-
sented. Thas, the prosenr consensus nn treatment wvgets and
general treatmeont approaches complements the poblished ware
agemens recommendanions,” ™ bur a notable difference i the
absence of suggestions or recommendations regarding a particn-
Jar drug 8 any of the overarching principles or individual

recommendations.

Treatment recommendations showdd usaally be based on evie
dence, However, where evidence is missing, expert opinion has
to come buo play The recommendations presented here are nor
based on haed evidence, beonse strategic thevapeatio trials, in
which therapy was consistently adapred to reach 2 prespecified
treasmene targer wxd compared with o non-sesred approach, as
performed in RA™ ™ are currently not available for axSpa,
penpheral Sp& or Fsd, and other pernsont literstare Is scarce.
YWhile ¢ SLR has provided indirecy evidence from clinical eriaks
which rargered specific omdpoingg® and thas supplied some
information rowards the work of the sk force, the ndividual
recormmendations can only be regarded as expert opinion {con-
sensusd and therefore call for manre research 10 the fedd.

0
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fo why then were the reconmmendarions devsloped now
rather than waittng for more evideace? Beeause the defisition of
a treatment targer and strategy & thwely ab present in Hghe of
o magor aspects: {1} a Beld like tha of SpA shonld wot sy

N
e 3
T 3

$ Algorithm to treat
spandyloartheitis {SpA} to target. The
algorithm depicts the main femission}
and the altemative target fow disease
activity), the need Yo adapt thesapy i

bebind cahor disease avens which have aloeady defined theie
eaegets years s decades agn, when ar least tndirecy evidenoe for
the-benelit of araining cortaby treaunong targets 1 avaslable; and
{3 the wemendous themapentic advaness of the pagt decade
frave greatly hmproved the chances of achieving good owcomes
and, theesfors, setting siringent toeatment midesones has
hecome a reality which shonld not be conceaded. Morenver, in
the conese of ity woital disoussions oo this ssue, the task force
felt thar with these advances and the concomitant formulation
of a research agendg, mvestigations rowards providing respective
evidence ould be fostired and acoelerated. Imiportansdy, this
view was shared among alf psk force members, which com-
prised paneots and an international geoup of physicians with
experrise in hpd,

Ar all three steps of this activity, which incladed rwitial discus-
sions by the steering committes, formuladon of recommenda-
tions by an expanded working group and development of
rreatvient recommendations for all theee entivies, axSpa, periph-
eral  SpA  and PS4, ousnbmous apreement was  atnained,
Moreover, all tems achisved strong consemsus 0 an snouymous
voring process, with the lowest resele being 3 mean of 30 ona
seale of (18, indicating that the tash force stood quite uxited
behind the recommendations,

The complexity of the cnevent endeavour resuhed from the
hererogeneity of the diseases covered, After long discussions axd
the Intermediate development of more than one docwmons, it
was deoided 1o prodoce a single ser of recommendanions for
axSpA, perpherad SpA and PsA, 1o Hoe with recent criteria for
classification of SpAY Five overarching priveiples and pise
recommendarions were developed in common for all forms of
Spd, including P&, Only two recommendations were separately
produced for axSpd, pespheral 5pA and B4, although their
general scope was still very similar and differences only very
subtle. The cverall activiey was pactly influenced by the meatto-
parget recommendations o R

Several of the rcommendations stand ot 1o their mport
ance, while others can be seen av supportive or aperational.
A call for remission or tnactive disoase became item 1, because
this was regarded the foremos treatment target. Indeed, we wan
suswipate that redocieg infisromation and dissase acavity o the
minimen s oprimal for the patiens, 3t oo for dhair guadiny of

Algorithm to Treat SpA to Targst

A

the targat Is not reached, the
regquirement to use measures that
refiect clinlcal activity and acute phase

Adsgd iarany
aorording 1o

Andapt thevapy
if shater iy ot

reactants and the sustainment of
rersiission {devedoped in consideration
of the figure for the theumatold
arthritis algorithm). ™

Bt

i NAI3R- 1 o

T Yeiry 0 b sy fam Reveress
ol 1N, o & Ane Shows

3203418
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Hre, Honwevern, the micmbers were awdre thiy romission may nat
esatblicodn ol peetenty s, thereforg, formulated anadier
e treatment farget, especilly for pavients with long-sanding
disease, owmely low discase actvity . {recommendation 4)
Importantdy, this acksowledgement indicares thar disesse acriviey
states other than remission or fow disease acthvity constitute
anxceeptable climical staves, unless justified becanse of other
reasons, such s comarbidity {ems 6, 9 and 11} buportantly,
while validared measores of disease gorivity are available for PsA
ard Red, disoase activity sintes have w0t yer been suificiendy
defined, contrasting the sitnation jo &8, Another complexity Funding T
relates 1o the necessity 1o use measures that yeflect the individual N&f{ai
reanifestanions of a parient whish in some mstanees may Javobve
assessment of peripheral joine disease, suial involvement, dacty-

N2

Conteibutors A 3

Rdateme 8 HA pRYeS ansd PR i

A

hitis and eothesitis, To tdentify an individoal trestment goal can €8, 18 art oo aed deed ey et Abbvig,
i dteelf be seen as an iwportant part of 8 frestment straregy giigion, Ja UCE. t advisary

when an tervention is inittated and should be accompanied by
a monitoriug progeamme. I &5 also wportant that the ageeed
goal is documented in the records of the patieny.

Patient involvement in defining the eatment farger and seless ke gy
fon of thesapies based on rheir risks and beneBirs was deemed
so haportang, zrh.:.)t it s&:&md in the firw (r}fﬁrﬂr{:inﬂg principle e axpert adice for St TE
and additionally in one of the recotmmendations, et sigagemends fom AbGYie, A
Az dicared above, given the small evidence bass, thee rescanch Seher] b, Nt
agenda is of nomost mpotiance. Research sctivities shonld focus ;
on strategie therapeutic tridls, and on addressing missing infore el wseiech granis fom A

ankey feex f

sueardon, stech as the definirdon of disease activity stares iy

The recommendations are summarised in a simplified form in
an algorthm prsented in Hgee 1. L roost sypes of modm-
mendarions, it will be necessary o revise the carrent document
i due conrse, presumably 1o abont 4 years o ¥ years or sarher,
when signficant evidence accormdates regarding the individunal
poirgs of the recommendations. The task force hopes for sn
expansion of high guality research activities that sither aliow

L
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Exhibit B

The Effect of Golimumab Therapy on Disease Activity
and Health-related Quality of Life in Patients with
Ankylosing Spondylitis: 2-year Results of the

GO-RAISE Trial

Diésirée van der Heyde, Atul Deodhbar, Jurgen Braun, Michael Mack, Benjamin Hsu,
Timothy A. Gathany, Robert D, Inman, Chenglong Han, and the GO-RAISE investigators

ABSTRACTY. Qbjeciive. To evaluate the eifecis of golinumab therapy on achisving jnactive disease ot major
i &
improvement, as assessed by the Ankylosing Spondylitis Disease Activity Score (ASDIAS), and

fmproveruents o}
with AS.

Methody. Io the phase HY GO-RAILSE riad, 336 p

to golimumab 50 mg at Week 24 (n =
14

asehne and every 4 weeks.

sessed Bsing dk, 36-fiern Mad wal Gutoornes

sumnaary (SE-36 PCS/MCS) seo
assessed by visual analop scale (0103 Regres
and HRQOL were performed. The final as

real: h~3£fi.3ic<i qualbity of ife (HRQOL) and prodoctivity trough 2 yea

ratients were randonized to plac

783, go ifr‘u?mb 30 mg (n = I38), or 2o dimumab 100 mg
e proporti

1 or inactive dxs ase -\Qcmc < 1.3} were determined, HRQOL was

Study Short Form-36 physiwal/mental component

{normal score > 5O). The effect of &

,

£33 patients

ebo with crmﬁ(wer

s of patients with A'ai)ﬁ\b TRAJOF

isease on product

Y WaAs

ssion apalyses on the association of discase activity
ment was at Week 104,

Results. Significantly greater m‘npor*-ionc of golimumab-treated patients achieved ASDAS major

improvenuent or insctive disea

e al weeks 14 and 24 versus placebo. Theough Week: 104, patients

who achieved ASDAS inactive dimam or major improvement had significantdy greater improve-

ments in SE-36 PCY aud MUS scores and produoctivity than did pe t w3 ot meeting th
Among all patients, achieving ASDAS inactive
7S scores and signid

asormalized 8836 PCS/M
{onciusion. QGreaier proportions of gol

: targets.,

X

disease at weeks 52 and 104 was associated with
ant improverpents in wor}«: productvity.
iamab-treated  patients achieved ASDAS major

n ;m,v"n wm of inaciive discase and 'impf‘oved HRQOL versus placebo. Achioving an inactive

2 by ASDAS criteria (< 1.3

Key Indexing Terms:

GOLIMUMABR
HEALTH-RELATED QUALITY OF LIFE

Ankviosing spoadylitis {AS) is a chronte inflamsatory
J & J A J

disease, primartly affecting the spine and sacroiliac joints.
Uncontrolied systemnic inflarornation in paients with AS s
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ciated with normalized HRQOL throvgh 2 years.
{First Re kzzs.x April 15 2014, ¥ Rheus ,..t()i 2034:41:1095-103; doi 103855
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PRODUCTIVITY ASDAS
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work: productivity® %> and quality of 1i#e®7% during their
prime working years. Treatment with therapics targeting
tumor necrosis factor (INF) has been shown to mmprove
health-related guality of life (HRQOL) in patients with
ASSAGI

[Hsease activity in patients with AS has typically been
evalyated with a variety of assessments that separately
measure the patient’s assessment of discase, the physician’s
assessment of disease, acwie-phase reactants, and joint
changes visible by MRI'. The composite Bath AS Disease
Activity Index'® is a commonly used activity measure in
clinical trinls; however, it is limited t© only patient-reported
outcomes. The Bath AS Functional Index is a validated
measure for assessing physical function in patients with AS.
A 20% improvement in the Assessment of Spondyio-
Artheifis nternational Society {ARASY criteria s also a
commonly used endpoint in clinical trials, but it rebes on
measuring a change frore a reference baseline statis and
cannot be osed to delermine disgase state at 3 given
timepoint. The ASAS 5/6 bmprovercent cotena inclades
Cereactive protein (CEP) and performs well in anti-TNF
trinls, but like the ASAS20 response!”, it is limited to
measuring improvements over time. Recently, ASAS has
developed a well-balanced A5 Disease Activity Score
{ASDAS) that incorporates both patient-reported outcomes
and either CRP or erythrocyte sedivaentation rate (BESR}S.
The validated ASDAS can be used {0 assess disease activity
as a comiinuous measure of as discrete jevels as weli as
measuring improvement following treatment!’.

Ta the GO-RAISE wial, the safety and efficacy of
gobimuoroab, a buan monoclonal ant-TRE aatibody, was
evaluated in adult patients with active AS. Patients treated
with golimumab 30 mg or 100 mg had significantly greater
improvements in the signs and symptoms of AS and
HRQOL compared with those who received placebo!®, and
wesponse to golinmmab treatment was reaintawned for up to
2 years as reported’. In a limtited posthoc analysis using the
ASTDIAS, significantly greater proportions of paticats freated
with golimomab 30 mg or 100 mg had an ASDAS < 1.1 or

< 2.1 at Week 24 when compared with those who received
placeba; response rates were generally sunilar among
freatment groups at weeks 52 and 104, after placebo patients
had been receiving golimumab for several months!”. We
now report the findings of additional posthoc analyses of the
GO-RAISE trial evaluating ASDAS inactive disease and
major chnical resposse and the association of thess
ontcomes with changes i HRQOL and the effect of ch\e 158
o8 productiviy.

MATERIALS AND METHODN

Paticniy and ytudy desiga. The detailed patient eligibiiity ont
design of the GO-RAISE wial have been ¢;(-rted“ Brie
ith sctive AS were 'f:mdnmw i
of placebo {Groug

W

mumab (00 mg

i

iGroup 33 a1 bas-.,hne anc e\/ery‘ 4 \,eei 5. AL m‘“x 16 patients who had <

0% wnprovement 18 fotal back patn and morntng stiff

early escape. sach that patients in Group 1 switched o golis

infections, and patients in Group 2 had their golimumab dose increased

from 50 mg o 100 mg. No trea adjusuments wese permisted for
3

23 e status. At Week 24, all

eats it Group 3 segardiess of their ear

ek 24, and
tons continued {o be amnmblerec. every 4 weeks
'hmu«h \,’ eck i‘-(\ the final visit included in our amalvsis was at Week 1034,

The protocol was approved by the institutional review board or ethics
comppittes at each site. Al patisats gave wrttten mformed copseat befors
any stedy-related procedures were performed.

s evaluated
after the GO-RAISE trial was
orporates meassves of bac& ‘983:\ dura
morning stiffa swelling, and
CRPI7 T Yere g5 06 uppe- Himit to t}‘e ’\SUA‘» at\t‘ a higher score
7, with the fo‘:-)mp.g cutpoints, mdicating

sease, 1310 <dl =
i> 3.8 = very active

ASSessmienis.
the composite ASDAS, which was ¢
igittated. ASD A§

In this posthoc analysts, disesse activity wi

velopad

indicates more severe disesse’
diftersat levels of discase sctivity: < 1.3 =1
\'q-';dua:'o disease, 2.1 tu “)

t

= Ingh f!m ase activi
5 an improvement =

PM:N}K H}\QOL was assesqed usiag the physieal component summar
(PCS) and wmental compounent sumary (MUS) scores of the 36-item
Medies! Outcomes Stady Short Form-36 (SE-3671 The effect of disease
on p dim\/ (v at work, school, or hame was evaluated using
e {VAS, 3-10 omy. Eny
as cur»enm' working or able o work i 2 job is available.

<l

istics are reported by randomized
S 0 14 7’4 S’Q.,;md

Stagistical analvsis. Descriptive s

axce\‘aeo' at wee

35 improvement or inactive di :
104, Mean changes from baseline in SE- “‘6 PCS and ¥
proporaons of patizate with pormal PCS and MCS s }
minimal clinically important difference (MCID: improvement > 5 units)}

rined ap weeks 14, 24, 52, and 194 hmproven .
in the effect of dissase on productivity were determined at weeks 16, 24,
52, and 104; emplovment status for paticats who were ynemployable at
haseline because of AS was assessed at weeks 24 and i02, Through
Week 24, differences between Grouwp | and Groups 2 and 3 were evalvated
using NOVA on the van der Waerden normal scores for coptinuou
vartable square test for dichotormous va ¢ npar-
mons among the treatment groups were aof perfo enk 24

i

YeC Q‘VH'» }_"\‘{‘.l’flu-s 3

ents from base

because afl pwxu}t\ e

Sie :om'mi o W
alues at Week 24 were set g
i i .S-b 3G PCE and MOS8 scores and the propostions of
teats with normal PCS and MCS wcores were compared beiw
tients with ASDAS major improvement or inactive disease and those
o were nonresponders. Relative sisks (KK} for a ring normal SF-36

PCS snd MIS scores among pattents who achicved ASDAS mactive
disense were estimated ssing log-binomial regression models that adjusted

for wreatment growp and age (both PCS and MOS anabyses). as well as

baseiine SF-36 MCS score (M3 analysis only).

RESULTS

Raseline characteristics. A wial of 336 patients were
randomly assigned to Group | {placebo, n = 78), Group 2
{rolimumab 50 mg, n = 138}, or Group 3 {golimwmab 100
mg, n = 140}, Demographic and baseline disease character-
istics were generally well-balanced amonyg the treatment
groups and have been detailed previoushy!®. The population
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was predominantly male and exhibited significant disease
activity at bascline {Table 1). The ph‘f%ical effect of AS on
patients’ HRQOL was evident in the SF-36 PCS scores
{means: 29.2-30.7 acruss treatment groups).

Clinicad response. Mean ASDAS scores were similar across
the treatment groups at baseline (Table 1). During the
24-week placebo-controlied period, boprovements in
ASDAS were sigmificantly greater in Groups 2 and 3 than in
Group 1 at both weeks 14 and 24 (Table 2). Significantdy
greater proportions of patients in Groups 2 and 3 achieved
ASDAS major mnprovement when c<3rnpz=x‘<—:<ﬁi with Group |
at both Week 14 (37 0% and 38.5% vs 5.1%: p < 0.001) and
Week 24 (394% and 39.0% vs 42%; p < -’} 801 Figure 1),
Likewise, significantly greater proportions of patients in
Oronps 2 and 3 had ASDAS inactive disease at weeks 14
and 24 (Figure ). Pollowing placebo crossover to
solimomab 30 mg at Week 16 (early escape) or 24
{crossover), mean improvements from baseline in ASDAS
scores ab weeks 52 and 104 were simlar across aff 3
treatment groups {Table 2.

HROOL and producrivity. Previously, median improvements
in SF-36 PCS and MCS scores in the randomized treatment
groups throogh Week 24 and mean improverments at weeks
52,76, and 104 with patients classified according o cady
escape status were reported'™9. Here we report mean
ynprovements ia SFE-36 PCS and MCS scores by

Tuble !, Baseline demog

presented as suean (3D us

raphic and disease characteristies. Data are

=58 otherwise noted,

racteristics Placeho Golinmumab,  Golimumah,
30 mg 100 mg
Paticnis, n 78 138 148}
Male, n (%) 35{70.5; 02739} 98 {700
Age, yis Y 127 392 4 127 IO+ L3
Discase d:‘mticm, yis R 100 T8x8.1 S.ix83
CRP, mg/d! 19+£23 18 +18 P82
Paticnt ass zm‘nt of 72417 684188 70613
disease activity (- 10 em)
Patient assessment of T5x 18 S R B Fox 18
total back pain (0--18 cm}
ASDAS REVER IR 38 =08 40+£08
} g a4 Gin g4
R 107 R
27 (34.6) 42 {358} SO¢38 T
Si (G54} 87 (63.5) Q) (64.3)
66£15 63 £16 69 +15
51230 S04 24 52426

PCS. 0-106
MCS, - 106

293 x83 T8¢

450 +£105 42094115

s Chreactive protei; ASDAS: Anky-
v b- nre BASDAL Bath Ankviosing
: Bath Ankyl

b= 137 P =760
losing Sp stis U
Spondyii . iosing Spondylisis
Funoijonal EX] §1' 36 PCS/ MCS gem Medical Oicomes Study
Short Form-36 physical/mental componens summary.

randoniized treatment group (lable 2). Consistent with
carlier reports, patients in Groups 2 and 3 bad greater mean
in pf(}"“n‘en-\ in SE-36 PCS and MCS scores at weeks 14

ad 24 thas did patiends in Group 1. and owean improve-
ments at weeks 52 and 104 were similar among the
treatment groups {Table 2). Additionally, the proportions of
patients who achieved a normal SF-36 PCS seore {2 30) or
an MCID jn SF-36 PCS were signtficantly greater in Groups

2 and 3 than in Growp 1 at weeks 14 and 24 (Lﬁbie 2). The

roportions of patients with & noomal MCS score at weeks
14 aud 24 were pot significantly different among the
tfui'me t groups, ranging frore 462% to 48.9% and fromg
493% to 53,(3 G0, respectively. At weeks 52 and 104, when
all patients had been receiving golimumab for several
months, the proportions of patients with normal 5F-36 £CS
or MOS scores or with an MCID in score were similar
among all reatment groups (Table 2).

Mean baprovemens ia the effect of disease on produc-
tivity were significantly greater in Groups 2 and 3 than in
Group 1 af weeks 16 and 24 (Table 2). Improvements in
productivity were sinslar among the reatment groops at
W"”k‘l 52 and 104 and ranged from 34 t0 3.7 and from 3.8
to 4.1, respeciively. Among patients who reported that they
were unemployable at baseline and had pot retired before
Week 24, 343% {(12/35) of those in Groups 2 and 3
combined and 20.0% (2/10) in Gronp 1 regained employ-
ability at Weel 24: however, this numerical difference was
not statistically significant. At weeks 52 and 104, 17/36
(47.2%) and 19728 (67 9%) of patients, respectively, who
were unemployable at baseline because of AS bad regained
employability.

Among ail patients, those who bad ASDAS major
improvement or mactive disease at weeks 14, 24, 52, and
104 had signiticandfy greater mean improvements in SE-36
PCS scores than did patients who were nonresponders
(Figure 2A-D). ASDAS responders also bad greater
improvements in 3F-36 MCS scores, although these differ-
ences were not always stafistically sigoificant (Figure
2A-Dy. In addition, greater proportions of patients with
ASBDAS major improvement or inactive discase had sormal
SF-36 PCS scores {z 50) when compared with non-
responders (Figure 2E-H). Overall, greater proportions of
ASDAS responders versus nonresponders had normal SF-36
MCS scores (= 30); however, this difference was not always
statistically significant (Figure ZB-H). Regression analyses
showed that achieving ASDAS inactive disease at weeks 52
and 104 was significandy associated with having a normal
SE-36 PCS score at weeks 52 and 104 and 2 nomeal SF-36
MOCS score at Week 104 {Table 3},

Patients with ASDAS major improvement or inactive
disease had a siguificantly greater median percent
improverent in productivity than did nonresponders at
weeks 16, 24, 32, and 104 {Tigure 3). Among patients who
were nnemployabie at baseline owing 10 AS and had ASDAS

g
o
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{hle 2. Improvements in ASDAS, heajth-reiated guality of iife, and productivity theough Wesk 104%. Data

ot

preseated 34 6 (%) or mess 2 SD,

Golirnusmab
Placebo, S0 my, 1 mg, Combined,
=78 : y

Improvement in ASDAS

Week 14 0409 PEx12™ 162 512"
Week 24 0319 PeEx127 17+ i6Hx 137
i i 19212

Weel 52 2.0 H . 19 %

Week 104 23214 241 28012 20
SE-36 PS8
Week 14

Ch

e from bascline 8408 8867

Patients with score 2 50 8137 (2047 49270 (137
Fatients with MCIT? 25T 167269 (52T

Week 24

Patients v dﬂ‘ scove > 50
s with MCID

1787266 (64377

1142108
227419 (26.9)
837119 (69.7

11498
} GR/248 (27 .4)
3 180247 (729

N
<

ts with score = 3
Patients with MOCID
Week 104
Change from baseline
Patients with score = 5O
Patients with MCID
SEZ6 MOS
Week 14

Patien
&

Change trom baseline -4 x83
Patients with score = 30 36/78 (40.2)

Patients with MCID 2178269
Week 24
Change from basehin

Fatienis with score = S0 H 59/"68 {51.5)
Patients with MCID 11266 (41

Week 32

Y rore basehne
Fati with score 2 36
P& tiemts with MOID

4.4 1 104
1307248 {52.4)

631119 {54.¢
46/119 (387

g from baseline
¢ with scare 2 530
: with MCID

fiect

Improvement i the o
of disease on productivity

Week 16 28307
Week 24 2R 3077
Week 52 3o+ 31
Week 104 443230

005 p <0177 p £ G001 % Al padents who were randomized to placebe switched so numab at
Week 15 {carly escape) or Week 24 {prespecified crossover), ASDAS: Ankyvlostng Spondylitis Disease Activity
Score; :sf =36 PCS/MCS: Medical Outcomes Study Short Fo physical component sunpnary/mental
component summary; MCID: minimal clinically importang ditference,

data availabie, 13 achieved ASDAS major improveraent at improvement regained evaplovability, and all 7 patiends who
Weelk 32, and 11 of these patients (73.3%) regained employ- achigved inactive disease regained emplovability.

abifity. In addition, 7 patients who were unemployabie at
baseline achieved ASDAS inactive disease at Week 32, and DISCUSSION

6 of these paticuts (85.7%) regained employability. At Week Hi&:torica Iy, disease activity in AS has been measured using
104, 13 of the [4 (92.9%) patienis who had major combination of tools that separately evaloated the patient’s
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assessment of dis
disease, and
Henited 1o 1
physician’s
response, 3

se, the physicians’s assessment of
acute-phase reactants. Many of these tools are
aspect of disease activity or allow for anly the
or the p:-:-tiem"s assessment. The ASAS20
commnonly ased study endpoint, is pseful in
determining improvement from baseline in signs and
syrppions, bul cannot measure absolute disease activity at a
given timepoint and does not include an objective measure
of disease activity' 1,

The ASDAS is the f;rﬂt disease activity index for AS that
inchudes both patient-reported onteomes and acute-phase
reactants, which physicians may emphasize over subjeciive
measores™. It has been shown to correlate well with both the
paticnt and physician global assessments™, The burden to
patients aud physicians s Jow ia that it 3s easy to adiminister
and calculate®. While the ASDAS is the newest disease
activity measure for AR, analyses have shown that this index
reliably discriminaies between disease states and i sensitive
t changes in disease activity following teatment

In a previous report of the primary 2-year findings of the
GO-RAISE trial, golimamab was shown to be effective ia
reducing the signs and sympioms of AS in adult patients

through 2 years of tru.}ti*i-—‘*ﬁ‘? Limted ASDAS resudis
{proportions of patienis with ASDA% < 1.1 or < 2.1) were

reported in the previous analysis'® and are consistent with
the findings of the more detatled ASDAS analysis presented
here. in the cerrent analysis, patients trested with
golimumab 50 mg and 100 mg had significantly greater
improvements i ASDAS scores than did patierds who
received placcho, and significantly greater proportions of
golirournab-treated  patients  achieved ASDAS maic

pondy’

Proportion of Fat

5 of patients with ASDAS major improvement {A) or inactive disease (B at weeks 14

e Activity Score.

\)

or inactive disease
n compared with those

fraproversent (raprovement 2
{score < 1.3) at weeks 14 and 24
who received placebo.

{mprovements in HRQOL and health economic measires
were stnilar for the 2 polimumal doses stodied (50 g and
30 mg) and were consistent with improvemenis seen with
other anti-TNF agents®™ 528 Counsistentt with sarlier reports
of the GO-RAISE trial'®*¥ golimumab-treated patients had
significantly greater mean mprovements in SF-36 PCS
scores through Week 24; mean improvements in SF-36
MCS scores were aot as progobuced, bkely owing o the
near-normal mean MCS scores at baseline. Greater propor-
gous of golbmumab-treated patients achieved uormal
HROQOL (8F-36 PCS/MUCS scores) or a clinically significant
wnprovement s HRQOL whes comapared with those who
received piacebo. Through Week 24, golimumab-treated
1 significantly greater improvements in produc-

ey

;

patients had
tivity versus placebo. In addition, & wend joward greater
swployvability at Week 24 was obseeved.

{n general, patients who achieved ASDAS major
fraprovenstt or inactive disease had significantly greater
inmprovements in HRQOL through Week 104 than did
ASDAS ponresponders. Further, achievement of ASDIAS
mnactive disease was significantly associated with normal
HRGOL. It shoudd be nated that insicad of asing OR, we
calculated RR. which are more appropriate in this situation
bot often yield lower valnes® . ASDAS responders (major
unprovement or inactive discase) also experienced greater
fraprovenstts 0 the effect of disease on productivity aud
were more likely to have an improvement in their employ-
ability status conpared with nonrespaonders.
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at Week 16 {early ascapey or Week 24 {prespes crossaver). Yo < .05, 3 o < Q0L ¥ p < 0001, ARDAS: Ankylosing Spondviitis Disease Activity

Score; SE.36 PCS/MCS: 36-1tem Medical Outcomes Study Short Form- 26 physical/mental component summary.
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Tubde 3. Relati k TCS seores AST In owr analysis of the GO-RAISE trial, patients who
among patients who achieved ASDAS inasctive disease at weeks 52 and achicved ASDAS inactive discase appeared to have greater

3

1048, fmprovemenis in HRQOL ouicomes than did patients who
with ASDAS achieved ASDAS major improvement, although statistical
v Disease comparisons were not performed. These resulis together
Yes with the association of mactive disease with nopmalized
HRQOL support the recommendation of inactive disease as
SF-36 PCS Seare o o o 2 freatynent farget in ASSS,

Week 32 (5 HEH B G74) it should be noted that the ASDAS can be caleulated

Relstive risk {p value) . . - B . S -
PCS > 50 at Wesk 104, 0 (%) 17 010.5) using either CRYP or ESR; however, the ASDAS using CRP
Relative sisk {p value) is the preferred method given that CRP measurements can

SF-36 MCS Score be accurately performed with stored sernm samples and
MCS = 50 5t Week 52,8 (%) i1 (45 5 63 (654 8} using standardized assays in a central Jaboratory!”. BSR can

Relative risk {p value) 1100835 . . ) .
,\ng > 50 at ttk 104, 0 (%) $1 65008 86,‘;.,; o be used as ap alternative when CRP levels are not available,
SO 2 Dl at weeK (U4, (Yo LAV DR

Relative risk (p value) 11400454 but it 1s not recommended to use the resulting scores inter-

changeably in the same analysis or for the same patient!”,

& All patients who were randomized to placebo switched o golinuumab at ESR measurements were not collected during the

Week 16 (sarly escape) or Week 24 (praspecified crossover). ASDAS: GO-RAISE study; therefore, we could ot evaluate the

gx\ii:?itfxbgtnfi; Sely ri:;o:: L{' :;?i;;;ilﬂi pmif-;)nnance of ASDAS using ESR with regards to BRQOL
COMPORERt SupIary. aud emplovotent outcomes.

This aualysis of the GO-RAISH wial {s primarily limited

Recently, efforts have been made to define froatment by the posthoc nature of our study. The determination of

targets for patients with spondyloarthritis, including AS, ASDAS resulis was not prespecified in the protocoel becagse

with the recormmendation that, whenever possible, nactive the ASDIAS did not exist when the trial began, and the

disease should be a major treatment target for patients with GO-RAISE wial was not specifically designed to evaluate
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Section 1(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the requirement
that the Office provide a patent term adjustment determination with the notice of allowance. See Revisions to Patent
Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer providing an initial
patent term adjustment determination with the notice of allowance. The Office will continue to provide a patent term
adjustment determination with the Issue Notification Letter that is mailed to applicant approximately three weeks prior
to the issue date of the patent, and will include the patent term adjustment on the patent. Any request for reconsideration
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of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall
not be used to make determinations about individuals.

8. Arecord from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed
in an application which became abandoned or in which the proceedings were terminated and which application
is referenced by either a published application, an application open to public inspection or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law Ex. 2001-292
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.



Application No. Applicant(s)
; . 16/517,592 Harrison et al.
Notice of Allowability Examiner ArtUnit | AIA (FITF) Status
GYAN CHANDRA 1646 Yes

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.
1.4} This communication is responsive to 10/21/2020.

[J A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

2.[J An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the
restriction requirement and election have been incorporated into this action.

3. The allowed claim(s) is/are 1-10 . As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution
Highway program at a participating intellectual property office for the corresponding application. For more information, please see
http://www._uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

4[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

Certified copies:
a) LJAll by (JSome  *c) [J None of the:
1. [ Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [J Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. CORRECTED DRAWINGS (as "replacement sheets") must be submitted.

0 including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of each
sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6..J DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

1.0 Notice of References Cited (PTO-892) 5. ¥} Examiner's Amendment/Comment

2.[¥) Information Disclosure Statements (PTO/SB/08), 6. (J Examiner's Statement of Reasons for Allowance
Paper No./Mail Date 10/23/2020.

3.0 Examiner's Comment Regarding Requirement for Deposit 7. J Other .

of Biological Material .
4.V} Interview Summary (PTO-413),
Paper No./Mail Date. 1/8/2020.
/GYAN CHANDRA/
Primary Examiner, Art Unit 1646

U.S. Patent and Trademark Office .
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20210104
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Application/Control Number: 16/517,592 Page 2
Art Unit: 1646

DETAILED ACTION
Notice of Pre-AIA or AIA Status

The present application, filed on or after March 16, 2013, is being examined
under the first inventor to file provisions of the AlA.
Applicant’s response filed on 10/21/2020 is acknowledged and fully considered.
Status of Application, Amendments, And/Or Claims
The amendments of claims 1, 4 and 7 have been made of record.
Claims 1-10 are pending and under examination.

Information Disclosure Statement
The Information Disclosure Statement filed on 10/23/2020 has been considered.
EXAMINER'S COMMENT

Claim Rejections - 35 USC § 112-withdrawn

The rejection of claims 1-10 are rejected under 35 U.S.C. 112(b) or 35 U.S.C.
112 (pre-AlA), second paragraph, as being indefinite for failing to particularly point out
and distinctly claim the subject matter which the inventor or a joint inventor, or for pre-
AlA the applicant regards as the invention is withdrawn in view of applicants’
amendments to claims 1, 4 and 7 by inserting the term “the amino acid sequence set
forth in” before SEQ ID NO: 36 and 37.

Claim Rejections - 35 USC § 103-withdawn

The rejection of claims 1-10 under 35 U.S.C. 103 as being unpatentable over
Inman et al. (IDS, Arthritis and Rheum. 58: 3402-3412, 2008) in view of Doyle et al.
(Rheumatology 52:1214-1219, 2013) is withdrawn in view of applicants’ arguments of

surprising result that the combination of references Inaman and Doyle would be obvious

Ex. 2001-294



Application/Control Number: 16/517,592 Page 3
Art Unit: 1646

to administer a mammalian antibody comprising a heavy chain comprising the amino
acid sequence of SEQ ID NO: 36 and a light chain comprising the amino acid sequence
of SEQ ID NO: 37, however, the combination of references would not have predicted a
surprising results in treating ankylosing spondylitis in a subject in need thereof to
achieve an ASDAS inactive disease (<1.3) at 4 weeks or at 2 weeks. The instantly
claimed invention requires that the administration of the composition achieves an
ASDAS inactive disease (<1.3) at 4 weeks of treatment or at 2 weeks of treatment, and
applicants cite the reference Van der Heijde et al (Exhibit B, J. Rheumatology 41: 1095-
1103, 2014). The reference Van der Heijde et al, or the references applied towards
instant rejection (Inman et al. in view of Doyle et al) do not suggest if the ASDAS
inactive disease can be achieved after 2 or 4 weeks of treatment. Therefore, the
rejection is withdrawn.

Conclusion

Claims 1-10 are allowed.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to GYAN CHANDRA whose telephone number is
(671)272-2922. The examiner can normally be reached on Mon-Friday 8:30AM-5:00P.

Examiner interviews are available via telephone, in-person, and video
conferencing using a USPTO supplied web-based collaboration tool. To schedule an
interview, applicant is encouraged to use the USPTO Automated Interview Request

(AIR) at http://www.uspto.gov/interviewpractice.
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Application/Control Number: 16/517,592 Page 4
Art Unit: 1646

If attempts to reach the examiner by telephone are unsuccessful, the examiner’'s
supervisor, Vanessa Ford can be reached on 571-272-0857. The fax phone number for
the organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see https://ppair-
my.uspto.gov/pair/PrivatePair. Should you have questions on access to the Private
PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free).
If you would like assistance from a USPTO Customer Service Representative or access
to the automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-

272-1000.

/GYAN CHANDRA/
Primary Examiner, Art Unit 1646

Ex. 2001-296



Application No. Applicant(s)

16/517,592 Harrison et al.
. s . E i A AlA (First Inventor P
Examiner-Initiated Interview Summary | 2" o, AT o Fo) Statue age
1646 | Yes 1of1

GYAN CHANDRA Primary Examiner Telephonic
PALLAB SINGH Attorney of Record

Date of Interview: 08 January 2021

Issues Discussed:

35U.5.C. 103

Applicant's attorney argued in response filed on 10/21/2020 that the instant invention of administering
the antibody comprising a heavy chain comprising the amino acid sequence of SEQ ID NO:36 and a
light chain comprising the amino acid sequence of SEQ ID NO: 37 to a person in need thereof by
infravenous injection and achieves at 2 weeks or 4 weeks time point, however, the administration of the
same antibody by subcutaneous injection achieves a response at week 14 or 24 weeks and cites the
reference Van der heijde (Exhibit B) in support. The examiner discussed the reference with applicant's
attorney and found to be persuasive.

/GYAN CHANDRA/
Primary Examiner, Art Unit 1646

Applicant is reminded that a complete written statement as to the substance of the interview must be made of record in
the application file. It is the applicants responsibility to provide the written statement, unless the interview was initiated
by the Examiner and the Examiner has indicated that a written summary will be provided. See MPEP 713.04

Please further see:

MPEP 713.04

Title 37 Code of Federal Regulations (CFR) § 1.133 Interviews, paragraph (b)

37 CFR § 1.2 Business to be transacted in writing

Applicant recordation instructions:lIt is not necessary for applicant to provide a separate record of the substance of interview.

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete
and proper recordation of the substance of an interview should include the items listed in MPEP 713.04 for complete
and proper recordation including the identification of the general thrust of each argument or issue discussed, a general
indication of any other pertinent matters discussed regarding patentability and the general results or outcome of the
interview, to include an indication as to whether or not agreement was reached on the issues raised.

U.S. Patent and Trademark Office
PTOL-413/413b (Rev. Oct. 2019) Interview Summary Paper No. 20210104
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Application/Control No. Applicant(s)/Patent Under Reexamination
Search Noles 16/517,592 Harrison et al.
H““H““ “H‘“ ‘ “H“‘ o o
GYAN CHANDRA 1646

CPC - Searched*

Symbol Date Examiner
C07K16/241 01/08/2021 gc
AB61K39/3955 01/08/2021 gc

CPC Combination Sets - Searched*

Symbol Date Examiner
US Classification - Searched*

Class Subclass Date Examiner
None None 01/08/2021 gc

* See search history printout included with this form or the SEARCH NOTES box below to determine the scope of

the search.
Search Notes
Search Notes Date Examiner
Claims searched in EAST (see enclosed doc) 01/08/2021 gc
Inventorship search in EAST (see enclosed doc) 01/08/2021 gc
Inventorship search in PALM 01/08/2021 gc
Interference Search
US Class/CPC US Subclass/CPC Group Date Examiner
Symbol
CO7K 16/241 01/08/2021 gc

/GYAN CHANDRA/
Primary Examiner, Art Unit 1646

U.S. Patent and Trademark Office

Page 1 of 1

Part of Paper No.: 20210104
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification |i¢s517 592 Harrison et al.
H “ ‘HH Examiner Art Unit
GYAN CHANDRA 1646

CPC
Symbol Type Version
CO7K 16 241 F 2013=01:01
AB61K 9 0019 | 2043-01-01
AB61K 39 3955 | 2013-01-01
AB61K 31 519 | 2013=01:01
AB61K 31 4402 | 20130101
AB1P 19 02 | 2018:01:01
AB61K 31 4706 | 2013-01-01
AB61K 2039 505 A 2013-01-01
CO7K 2317 21 A 2043-01-01
CO7K 2317 92 A 2013-01-01
CO7K 2317 76 A 2013=01:01
AB61K 2039 545 A 20130101
CPC Combination Sets
Symbol Type Set Ranking Version
NONE

Total Claims Allowed:
(Assistant Examiner) (Date) 10
/GYAN CHANDRA/ 08 January 2021 ) . -
Primary Examiner, Art Unit 1646 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 None
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INTERNATIONAL CLASSIFICATION
CLAIMED

AB1K

NON-CLAIMED

US ORIGINAL CLASSIFICATION

CLASS SUBCLASS
424 1421

CROSS REFERENCES(S)

CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)
NONE
Total Claims Allowed:

(Assistant Examiner) (Date) 10

/GYAN CHANDRA/ 08 January 2021 . . A
Primary Examiner, Art Unit 1646 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 None
U.S. Patent and Trademark Office Part of Paper No.: 20210104
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Application/Control No. Applicant(s)/Patent Under Reexamination

Issue Classification |i¢s517 592 Harrison ef al.

H “ “ ‘H Examiner Art Unit
GYAN CHANDRA 1646

Claims renumbered in the same order as presented by applicant (J CPA (O T.D. ([ R.1.47
CLAIMS

Final |Original]Final |Original|Final [Original|Final [Original|Final [Original]Final |Original]Final |Original|Final |Original
1 10
2
3
4
5
6
7
8
9
NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 10
/GYAN CHANDRA/ 08 January 2021 . . -
Primary Examiner, Art Unit 1646 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 None
U.S. Patent and Trademark Office Part of Paper No.: 20210104

Page 3 of 3 Ex. 2001-301




Receipt date: 10/23/2020

Application Number | 16517592

INFORMATION DISCLOSURE Filing Date | 07/20/2019
STATEMENT BY APPLICANT First Named Inventor | Harrison

Art Unit | 1646
Client Number | 206389
Page 1 of 1 Matter Number | 0002-01-US

U.S. PATENT/PUBLICATION DOCUMENTS

Initials Cite Document Issue/Publication First Named Inventor Relevant Pages, Columns,
No. Number Date etc.

FOREIGN PATENT DOCUMENTS

Initials Cite Document Publication Country Relevant Pages, Columns, T
No. Number Date etc.

OTHER DOCUMENTS

Initials | Cite | Author, Title, Date, Pages, etc. T
No.
1 Smolen et al., "Treating spondyloarthritis, including ankylosing spondylitis and psoriatic arthritis, to
/6.¢/ target: recommendations of an international task force." Ann Rheum Dis. 2014 Jan;73(1):6-16.
Examiner Signature /GYAN CHANDRA/ Date Considered 01/04/2021

Examiner: Please initial if citation considered, whether or not citation is in conformance with MPEP Section 609. Please draw
a line through the citation if it is not in conformance and it is not considered. Please include a copy of this form with the next
communication to the applicant.
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Receipt date:

08/08/2019

Substitute for form 1449A/PTO

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

{use as many sheets as necessary)

Sheet 7 of 24

Application Number 16/517,592

Filing Date July 20, 2019
First Named Inventor Diane D. Harrison
Group Art Unit Unknown
Examiner Name Unknown
Attorney Docket Number JBIS109USCNT1

U.S. Patent Document
Exami cit Kind Code? Name of Patentee or Applicant Date of Publication Pages, Columns, Lines,
Xaminer ite i . of Cited Document | where relevant passages or
Initials No.' Number (if known) of Cited Document mm-dd-yyyy relevant figures appear
4,656,134 A RINGOLD G.M. 04-07-1987
5,130,238 A MALEK ET AL. 07-14-1992
4,399,216 A AXEL ET AL. 08-16-1983
4,634,665 A AXEL ET AL. 01-06-1987
4,956,288 A BARSOUM J.G. 09-11-1990
5,149,636 A AXEL ET AL. 09-22-1992
5,179,017 A AXEL ET AL. 01-12-1993
5,770,359 A WILSON ET AL. 06-23-1998
5,827,739 A WILSON ET AL. 10-27-1998
5,580,734 A TRECO ET AL. 12-03-1996
5,641,670 A TRECO ET AL. 06-24-1997
5,733,761 A TRECO ET AL. 03-31-1998
5,168,062 A STINSKI M.F. 12-01-1992
5,385,839 A STINSKI M.F. 01-31-1995
5,266,491 A NAGATA ET AL. 11-30-1993
A lied O/ 1995
Change(s) applie 5.231,024 A MOELLER ET AL. LEACCRT
to docu S
/SB/ 5,447,851 B1 BEUTLER ET AL. 09-05-1995
2/12/2q0 1 5,116,964 A CAPON ET AL. 05-26-1992
5,225,538 A CAPON ET AL. 07-06-1993
Examiner Date
Signature Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance
and not considered. Include copy of this form with next communication to applicant.
1 Unique citation designation number. 2 See attached Kinds of U.S. Patent Documents. 3 Enter Office that issued the document, by the two-letter
code (WIPO Standard ST.3). 4 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial
number of the patent document. s Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST. 16 if
possible. s Applicant is to place a check mark here if English language Translation is attached.
Burden Hour Statement: This form is estimated to take 2.0 hours to complete. Time will vary depending upon the needs of the individual case. Any
comments on the amount of time you are required to complete this form should be sent to the Chief Information Officer, U. S. Patent and Trademark
Office, Washington, DC 20231.
DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Assistant Commissioner for Patents, Washington, DC 20231.
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Substitute for form 1449A/PTO App[ication Number 16/517,592
Filing Date July 20, 2019
|NFORMAT|ON DlSC LOSU RE First Named Inventor Diane D. Harrison
STATEMENT BY APPLICANT [z fer Unioun
Examiner Name Unknown
{use as many sheets as necessary) Attorney Docket Number JBI5109USCNT1
Sheet 4 of 24
U.S. Patent Document
Exami cit Kind Code? Name of Patentee or Applicant Date of Publication Pages, Columns, Lines,
Xaminer ite i . of Cited Document | where relevant passages or
Initials No.' Number (if known) of Cited Document mm-dd-yyyy relevant figures appear
5,585,089 A QUEEN ET AL. 12-17-1996
5,225,539 A WINTER G.P. 07-06-1993
4,816,567 A CABILLY ET AL. 03-28-1989
5,770,428 A BORIS-LAURIE K. 06-23-1998
101996
Changl(s) appliled | 5,569,825 A LONBERG ET AL.
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to docfime nt, A
5,545,806 LONBERG ET AL. 08-13-1996
/95D
2/12/0021 5,625,126 A LONBERG ET AL. 04-29-1997
5,625,825 A ROSTOKER ET AL. 04-29-1997
5,633,425 A LONBERG ET AL. 05-27-1997
5,661,016 A LONBERG ET AL. 08-26-1997
5,789,650 A LONGBERG ET AL. 08-04-1998
5,545,807 A SURANI ET AL. 08-13-1996
5,658,754 A KAWASAKI G. 08-19-1997
5,643,768 A KAWASAKI G. 07-01-1997
4,7046,92 A LADNER R. 11-03-1987
4,939,666 A HARDMAN K. 07-03-1990
4,946,778 A LADNER ET AL. 08-07-1990
5,260,203 A LADNER ET AL. 11-09-1993
5,455,030 A LADNER ET AL. 10-03-1995
Examiner Date
Signature Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance
and not considered. Include copy of this form with next communication to applicant.
1 Unique citation designation number. 2 See attached Kinds of U.S. Patent Documents. 3 Enter Office that issued the document, by the two-letter
code (WIPO Standard ST.3). 4 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial
number of the patent document. s Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST. 16 if
possible. s Applicant is to place a check mark here if English language Translation is attached.
Burden Hour Statement: This form is estimated to take 2.0 hours to complete. Time will vary depending upon the needs of the individual case. Any
comments on the amount of time you are required to complete this form should be sent to the Chief Information Officer, U. S. Patent and Trademark
Office, Washington, DC 20231.
DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Assistant Commissioner for Patents, Washington, DC 20231.
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Receipt date: 08/08/201¢

Application Number 16/517,592
Filing Date July 20, 2019

INFORMATION DISCLOSURE /;I;CS)Z g;aqlzvtegnlif;ventor Bi:knneoe/h Harrison
STATEMENT BY APPLICANT  [Examiervame Jnknown

Attorney Docket Number JBI5109USCNT1
{use as many sheets as necessary)
Sheet 11 of 24

Substitute for form 1449A/PTO

FOREIGN PATENT DOCUMENTS

Date of Publication Pages, Columns,
Exami cit Foreign Patent Document Name of Patentee or of Cited Document relelz_\i/r;i?p\gzzgz]es
Xaminer Ite . . -dd- 6
nitials 1 Applicant of Cited Document mm-dd-yyyy or relevant figures T
No. Office® Number* KindCode® appear
WO | 1992/020791 | AT Cambridge Antibody 11-26-1992
Technology Limited
WO | 1993/019172 | AT Cambridge Antibody 09-30-1993
Technology Limited
wo | 1995/01538 | Al Alsenz Richard H. 01-12-1995
WO | 98/001757 Al Cambridge Antibody 01-15-1998
Technology Limited
WO | 90/14443 Al Huse, William D. 11-02-1990
WO 90/14424 A1 SCrlppS Clinic & Research 11-29-1990
Foundation
WO 90/14430 A1l Scripps Clinic & Research | 14.59.1990
Foundation
WO 94/18219 A1 SCrippS Research Institute 08-18-1994
WO 92/18619 A1 SCrippS Research Institute 10-29-1992
WO 96/07754 A1l Scripps Research Institute | 93_14-1998
EP 614989 A1l Morphosys Gesellschaft 09-14-1994
Fur Proteinoptimierun
GmbH
WO 9516027 A1l Bioinvent International AB | 35_15-1995
1 : O 1988
Change(sfapplied wo | 88/06630 A1 | Genex Corporation RIZAYLA
to docum <t
/SB/ WO 90/03809 A1 Rochal Industries, Inc. 04-19-1990
N.V.
WO 89/06283 A1l Ingene (Intl Genetic 07-13-1989
Engineering, Inc.)
EP | 0371998 B1 | Xoma Corporation 03-02-1994
Examiner Date
Signature Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance
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The projected patent number and issue date are specified above.

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment is O day(s). Any patent to issue from the above-identified application will include
an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information
Retrieval (PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office
of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments
should be directed to the Application Assistance Unit (AAU) of the Office of Data Management (ODM) at
(571)-272-4200.

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants):

Janssen Biotech, Inc., Horsham, PA;
Diane D. Harrison, Philadelphia, PA;
Elizabeth C. Hsia, Kenneth Square, PA;
Lee-Lian Kim, North Wales, PA;

Kim Hung Lo, Exton, PA;

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation
works to encourage and facilitate business investment. To learn more about why the USA is the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.
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