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Application No. Applicant(s)
14/650,767 MIZUMURA ET AL.

Office Action Summary Examiner Art Unit AlA (First Inventor o File)
DAVID J. STEADMAN 1656 SN‘S“’S

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3MONTHS 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.
- |f 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)XI Responsive to communication(s) filed on 08/24/2016.
[ A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon .
2a)[] This action is FINAL. 2b)[X] This action is non-final.
3)[] 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)[] 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 Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*
5 Claim(s) 43-64 is/are pending in the application.
5a) Of the above claim(s) 51-53,58-61 and 64 is/are withdrawn from consideration.

6)[] Claim(s) ___is/are allowed.

7)X Claim(s) 43-50,54-57.62 and 63 is/are rejected.

8)[1 Claim(s) _____is/are objected to.

9 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
hitn/www.usplo.gov/patents/init_events/pelvindex.jsp or send an inquiry to PPHfeadback@usplo.qoy.

Application Papers
10)[X] The specification is objected to by the Examiner.
11)[X] The drawing(s) filed on 06/09/2015 is/are: a)[X] accepted or b)[] 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)[X] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a)XI Al b)[] Some** ¢)[] None of the:
1..X] Certified copies of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in Application No.
3.0 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) IZ Notice of References Cited (PTO-892) 3) |:| Interview Summary (PTO-413)
. . Paper No(s)/Mail Date.
2) Iz Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4 g Other A dix A
Paper No(s)/Mail Date . ) ther: Appendix A.
U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20160908
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DETAILED ACTION
Status of the Application
1. The present application is being examined under the pre-AlA first to invent
provisions.

2. Claims 43-64 are pending in the application.

Election/Restriction
3. Applicant’s election without traverse of Group |, claims 43-50, 54-57, 62, and 63,
and the species SEQ ID NO: 2 in the reply filed on 8/24/2016 is acknowledged.

Claims 51-53, 58-61, and 64 are withdrawn from further consideration pursuant
to 37 CFR 1.142(b) as being drawn to a nonelected invention, there being no allowable
generic or linking claim. Election was made without traverse in the reply filed on
8/24/2016.

Claims 43-50, 54-57, 62, and 63 are being examined on the merits with claim 49
being examined only to the extent the claim reads on the elected subject matter.

It is noted that claims 54, 62, and 63 depend from non-elected claim 51 and it is
suggested that claim 54 be re-written in independent form, longer being dependent from

a non-elected claim.

Claim for Priority
4. This application is a 35 U.S.C. 371 national stage filing of PCT/JP2013/083082,

filed on 12/10/2013, which claims foreign priority under 35 USC § 119(a)-(d) to
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Japanese application 2012-269840, filed on 12/10/2012. A certified copy of the foreign

priority document has been filed in this application on 6/9/2015.

Information Disclosure Statement
5. The information disclosure statement (IDS) submitted on 6/9/2015, 7/16/2015,
8/5/2015, and 8/3/2016 was filed prior to the mailing date of the instant first Office action
on the merits. The submission is in compliance with the provisions of 37 CFR 1.97.
Accordingly, the information disclosure statement is being considered by the examiner.
The IDS filed on 6/9/2015 and 7/16/2015 have been lined through because the

cited references are duplicates to those cited in the IDS filed on 8/5/2015.

Specification/Informalities
6. The disclosure is objected to because it contains an embedded hyperlink and/or
other form of browser-executable code. See specification at p. 78, paragraph 115.
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.

Claim Rejections - 35 USC § 112, First Paragraph

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.
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7. Claims 43-50, 54-57, 62, and 63 are rejected under 35 U.S.C. 112 (pre-AlA), first
paragraph, as failing to comply with the written description requirement. The claim(s)
contains subject matter which was not described in the specification in such a way as to
reasonably convey to one skilled in the relevant art that the inventor or a joint inventor,
or for pre-AlA the inventor(s), at the time the application was filed, had possession of
the claimed invention.

MPEP 2163.11.A.2.(a).i) states, “Whether the specification shows that applicant
was in possession of the claimed invention is not a single, simple determination, but
rather is a factual determination reached by considering a number of factors. Factors to
be considered in determining whether there is sufficient evidence of possession include
the level of skill and knowledge in the art, partial structure, physical and/or chemical
properties, functional characteristics alone or coupled with a known or disclosed
correlation between structure and function, and the method of making the claimed
invention”. For claims drawn to a genus, MPEP § 2163 states the written description
requirement for a claimed genus may be satisfied through sufficient description of a
representative number of species by actual reduction to practice, reduction to drawings,
or by disclosure of relevant, identifying characteristics, i.e., structure or other physical
and/or chemical properties, by functional characteristics coupled with a known or
disclosed correlation between function and structure, or by a combination of such
identifying characteristics, sufficient to show the applicant was in possession of the
claimed genus. MPEP § 2163 further states that a “representative number of species”

means that the species which are adequately described are representative of the entire
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genus. Thus, when there is substantial variation within the genus, one must describe a
sufficient variety of species to reflect the variation within the genus.

Claim 43 (claims 56 and 57 dependent therefrom) is drawn to a genus of
horseshoe crab Factor C polypeptides having activity of Factor C. According to the
specification, “the activity of Factor C refers to such an activity that the Factor C is
activated in the presence of endotoxin to convert Factor B into activated Factor B” (spec
at p. 36, paragraph 28).

Claim 44 is drawn to the Factor C according to claim 43, which is a recombinant
protein. According to the specification, the term "recombinant protein” refers to a protein
obtained through introduction of a gene encoding the protein into a host cell and
heterologous expression of the gene (paragraph 19).

Claim 45 is drawn to the Factor C according to claim 43, which contains (a-2,3)
linked terminal sialic acid.

Claim 46 is drawn to the Factor C according to claim 45, which contains (a-2,3)
linked terminal sialic acid in a greater amount, as compared with a native Factor C
and/or a horseshoe crab Factor C expressed in Sf9 as a host cell.

Claim 47 is drawn to the Factor C according to claim 43, which exhibits a residual
activity of 10% or higher in the presence of 21 mM sodium citrate.

Claim 48 is drawn to the Factor C according to claim 43, which has a molecular
weight of 115 kDa to 140 kDa or a molecular weight of 127 kDa + 5 kDa, as measured

through SDS-PAGE under a non-reducing condition.
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Claim 49 is drawn to (in relevant part) the Factor C according to claim 43, which
is a protein shown in the following (A), (B), (C), or (D):

(A) a protein comprising the amino acid sequence shown in SEQ ID NO: 2; and

(B) a protein comprising the amino acid sequence shown in SEQ ID NO:2 but
which includes substitution, deletion, insertion, or addition of one or several amino acid
residues, and having activity of Factor C.

As noted above, according to the specification, “the activity of Factor C refers to
such an activity that the Factor C is activated in the presence of endotoxin to convert
Factor B into activated Factor B” (spec at p. 36, paragraph 28). The structure of the
Factor C is unlimited.

Claim 50 is drawn to the Factor C according to claim 43, which is water-soluble.

Claim 54 (claims 62 and 63 dependent therefrom) is drawn to a horseshoe crab
Factor C producible by a method comprising expressing the horseshoe crab Factor C in
a mammalian cell as a host cell.

Claim 55 is drawn to the Factor C according to claim 43, which is producible by a
method comprising expressing the horseshoe crab Factor C in a mammalian cell as a
host cell.

In this case, the specification discloses an actual reduction to practice of the
following representative species of the genus of claimed horseshoe crab Factor C
polypeptides: Factor C isolated from Tachypleus tridentatus or Carcinoscorpius
rotundicauda hemocyte lysate and Tachypleus tridentatus Factor C expressed in Sf9

insect cells, Chinese Hamster Ovary (CHO) cells, or human embryonic kidney (HEK)
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cells, which Factor C polypeptides have Factor C activity. While one of skill in the art
would expect a horseshoe crab Factor C polypeptide that is isolated from its natural
source to have activity of Factor C, the specification supports a high level of
unpredictability regarding the activity of a horseshoe crab Factor C that is recombinantly
expressed in a heterologous host cell. For example, the specification discloses that a
horseshoe crab Factor C that is recombinantly expressed in a Drosophila S2 cell does
not have Factor C activity (paragraph 132). Also, regarding the terminal sialic acid,
residual activity in the presence of sodium citrate, molecular weight, amino acid
sequence, solubility, and expression in a mammalian cell, the specification supports a
high level of unpredictability regarding the terminal sialic acid, residual activity in the
presence of sodium citrate, molecular weight, amino acid sequence, solubility, and
expression in a mammalian cell of a horseshoe crab Factor C that is recombinantly
expressed. For example, regarding the terminal sialic acid, the specification discloses
that a horseshoe crab Factor C that is recombinantly expressed in Sf9 cells does not
have any (0-2,3) linked terminal sialic acid, while Factor C that is recombinantly
expressed in CHO and HEK cells contains (a-2,3) linked terminal sialic acid (paragraph
154). Regarding residual activity in the presence of sodium citrate, Figure 7 shows that
Factor C that is recombinantly expressed in Sf9 cells has almost no residual activity in
the presence of 21 mM sodium citrate, Factor C that is recombinantly expressed in
CHO and HEK cells retains about 25% residual activity in the presence of 21 mM
sodium citrate. Regarding molecular weight, the specification discloses that a

horseshoe crab Factor C that is recombinantly expressed in Sf9 cells has a molecular
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weight of 109 kDa, while the same Factor C that is recombinantly expressed in CHO
and HEK cells has a molecular weight of 128 or 124 kDa, respectively (Table 1).
Regarding amino acid sequence, the specification fails to identify any alterations to the
amino acid sequence of SEQ ID NO: 2 that can be made and still have the identity of a
horseshoe crab Factor C polypeptide and as described above, the same horseshoe
crab Factor C expressed in different host cells can have very different characteristics
and even be non-functional. Regarding solubility, the specification discloses that a
horseshoe crab Factor C that is recombinantly expressed in COS cells is insoluble
(paragraph 11). In this case, the genus of claimed horseshoe crab Factor C
polypeptides is widely variant, encompassing any horseshoe crab Factor C polypeptide
expressed from any host cell and in view of the relative few disclosed representative
species and the high level of unpredictability regarding the functionality, terminal sialic
acid, residual activity in the presence of sodium citrate, molecular weight, amino acid
sequence, and solubility, one of skill in the art would not accept the disclosure of Factor
C isolated from Tachypleus tridentatus or Carcinoscorpius rotundicauda hemocyte
lysate and Tachypleus tridentatus Factor C expressed in Sf9 insect cells, CHO cells, or
HEK cells as being representative of all other horseshoe crab Factor C polypeptides as
encompassed by the claims. As such, the specification, taken with the pre-existing
knowledge in the art of amino acid substitution, fails to satisfy the written description

requirement of 35 U.S.C. 112, first paragraph.
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8. Claims 43-50, 54-57, 62, and 63 are rejected under 35 U.S.C. 112 (pre-AlA), first
paragraph, because the specification, while being enabling for Factor C isolated from
Tachypleus tridentatus or Carcinoscorpius rotundicauda hemocyte lysate and
Tachypleus tridentatus Factor C expressed in Sf9 insect cells, CHO cells, or HEK cells,
does not reasonably provide enablement for all horseshoe crab Factor C polypeptides
as encompassed by the claims. The specification does not enable any person skilled in
the art to which it pertains, or with which it is most nearly connected, to make and/or use
the invention commensurate in scope with these claims.

“The test of enablement is not whether any experimentation is necessary, but
whether, if experimentation is necessary, it is undue.” In re Angstadt, 537 F.2d 498,
504, 190 USPQ 214, 219 (CCPA 1976). Factors to be considered in determining
whether undue experimentation is required are summarized in In re Wands (858 F.2d
731, 737, 8 USPQ2d 1400, 1404 (Fed. Cir. 1988)) as follows: (A) The breadth of the
claims; (B) The nature of the invention; (C) The state of the prior art; (D) The level of
one of ordinary sKill; (E) The level of predictability in the art; (F) The amount of direction
provided by the inventor; (G) The existence of working examples; and (H) The quantity
of experimentation needed to make or use the invention based on the content of the
disclosure. See MPEP § 2164.01(a). The Factors considered to be most relevant to the
instant rejection are addressed in detail below.

The nature of the invention: According to the specification, “there has never been

known a case where functional Factor C is produced using mammalian cells as host

cells” (paragraph 11) and “[a]n object of the present invention is to provide a novel
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recombinant horseshoe crab Factor C...another object of the present invention is to
provide a reconstituted cascade reaction system which is not susceptible to reaction
inhibition even in the presence of a salt (ion)" (paragraphs 14 and 15).

The breadth of the claims: Claim 43 (claims 56 and 57 dependent therefrom) is

drawn to a genus of horseshoe crab Factor C polypeptides having activity of Factor C.
According to the specification, “the activity of Factor C refers to such an activity that the
Factor C is activated in the presence of endotoxin to convert Factor B into activated
Factor B” (spec at p. 36, paragraph 28).

Claim 44 is drawn to the Factor C according to claim 43, which is a recombinant
protein. According to the specification, the term "recombinant protein” refers to a protein
obtained through introduction of a gene encoding the protein into a host cell and
heterologous expression of the gene (paragraph 19).

Claim 45 is drawn to the Factor C according to claim 43, which contains (a-2,3)
linked terminal sialic acid.

Claim 46 is drawn to the Factor C according to claim 45, which contains (a-2,3)
linked terminal sialic acid in a greater amount, as compared with a native Factor C
and/or a horseshoe crab Factor C expressed in Sf9 as a host cell.

Claim 47 is drawn to the Factor C according to claim 43, which exhibits a residual
activity of 10% or higher in the presence of 21 mM sodium citrate.

Claim 48 is drawn to the Factor C according to claim 43, which has a molecular
weight of 115 kDa to 140 kDa or a molecular weight of 127 kDa + 5 kDa, as measured

through SDS-PAGE under a non-reducing condition.
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Claim 49 is drawn to (in relevant part) the Factor C according to claim 43, which
is a protein shown in the following (A), (B), (C), or (D):

(A) a protein comprising the amino acid sequence shown in SEQ ID NO: 2; and

(B) a protein comprising the amino acid sequence shown in SEQ ID NO:2 but
which includes substitution, deletion, insertion, or addition of one or several amino acid
residues, and having activity of Factor C.

As noted above, according to the specification, “the activity of Factor C refers to
such an activity that the Factor C is activated in the presence of endotoxin to convert
Factor B into activated Factor B” (spec at p. 36, paragraph 28). The structure of the
Factor C is unlimited.

Claim 50 is drawn to the Factor C according to claim 43, which is water-soluble.

Claim 54 (claims 62 and 63 dependent therefrom) is drawn to a horseshoe crab
Factor C producible by a method comprising expressing the horseshoe crab Factor C in
a mammalian cell as a host cell.

The claims encompass non-functional horseshoe crab Factor C polypeptides.

Claim 55 is drawn to the Factor C according to claim 43, which is producible by a
method comprising expressing the horseshoe crab Factor C in a mammalian cell as a
host cell.

(C) The state of the prior art; (D) The level of one of ordinary skill; and (E) The

level of predictability in the art: While one of skill in the art would have expected a
horseshoe crab Factor C polypeptide that is isolated from its natural source to have

activity of Factor C, the specification supports a high level of unpredictability regarding
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the activity of a horseshoe crab Factor C that is recombinantly expressed in a
heterologous host cell. For example, the specification discloses that a horseshoe crab
Factor C that is recombinantly expressed in a Drosophila S2 cell does not have Factor
C activity (paragraph 132). Also, regarding the terminal sialic acid, residual activity in
the presence of sodium citrate, molecular weight, amino acid sequence, solubility, and
expression in a mammalian cell, the specification supports a high level of
unpredictability regarding the terminal sialic acid, residual activity in the presence of
sodium citrate, molecular weight, amino acid sequence, solubility, and expression in a
mammalian cell of a horseshoe crab Factor C that is recombinantly expressed. For
example, regarding the terminal sialic acid, the specification discloses that a horseshoe
crab Factor C that is recombinantly expressed in Sf9 cells does not have any (a-2,3)
linked terminal sialic acid, while Factor C that is recombinantly expressed in CHO and
HEK cells contains (0-2,3) linked terminal sialic acid (paragraph 154). Regarding
residual activity in the presence of sodium citrate, Figure 7 shows that Factor C that is
recombinantly expressed in Sf9 cells has almost no residual activity in the presence of
21 mM sodium citrate, Factor C that is recombinantly expressed in CHO and HEK cells
retains about 25% residual activity in the presence of 21 mM sodium citrate. Regarding
molecular weight, the specification discloses that a horseshoe crab Factor C that is
recombinantly expressed in Sf9 cells has a molecular weight of 109 kDa, while the
same Factor C that is recombinantly expressed in CHO and HEK cells has a molecular
weight of 128 or 124 kDa, respectively (Table 1). Regarding amino acid sequence, the

specification fails to identify any alterations to the amino acid sequence of SEQ ID NO:
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2 that can be made and still have the identity of a horseshoe crab Factor C polypeptide
and as described above, the same horseshoe crab Factor C expressed in different host
cells can have very different characteristics and even be non-functional. Regarding
solubility, the specification discloses that a horseshoe crab Factor C that is
recombinantly expressed in COS cells is insoluble (paragraph 11).

(F) The amount of direction provided by the inventor and (G) The existence of

working examples: The specification discloses the following working examples of a

horseshoe crab Factor C as encompassed by the claims, i.e., Factor C isolated from
Tachypleus tridentatus or Carcinoscorpius rotundicauda hemocyte lysate and
Tachypleus tridentatus Factor C expressed in Sf9 insect cells, CHO cells, or HEK cells.
Other than these working examples, the specification fails to disclose any other working
examples of a horseshoe crab Factor C as encompassed by the claims and other than
Tachypleus tridentatus Factor C expressed in Sf9 insect cells, CHO cells, or HEK cells,
the specification fails to provide guidance regarding the combination of horseshoe crab
Factor C and expression hosts, particularly mammalian expression hosts, that are
useful in accordance with the invention. The specification further fails to disclose how to
use non-functional horseshoe crab Factor C polypeptides as encompassed by claim 54.
In view of the overly broad scope of the claims, the lack of guidance and working
examples provided in the specification, and the state of the prior art, undue
experimentation would be necessary for a skilled artisan to make and use the entire
scope of the claimed invention. Applicants have not provided sufficient guidance to

enable one of ordinary skill in the art to make and use the claimed invention in a manner
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reasonably correlated with the scope of the claims. The scope of the claims must bear a
reasonable correlation with the scope of enablement (/In re Fisher, 166 USPQ 19 24
(CCPA 1970)). Without sufficient guidance, determination of having the desired
biological characteristics is unpredictable and the experimentation left to those skilled in
the art is unnecessarily, and improperly, extensive and undue. See In re Wands 858

F.2d 731, 8 USPQ2nd 1400 (Fed. Cir, 1988).

Claim Rejections - 35 USC § 102
The following is a quotation of the appropriate paragraphs of 35
U.S.C. 102 that form the basis for the rejections under this section made in this

Office action:

A person shall be entitled to a patent unless —

(b) the invention was patented or described in a printed publication in this or a foreign country
or in public use or on sale in this country, more than one year prior to the date of application
for patent in the United States.

9. Claim(s) 43, 44, 49, 50, 56, and 57 are rejected under pre-AlA 35 U.S.C. 102(b)
as being anticipated by Mizumura et al. (WO 2012/118226 A1; cited on the IDS filed on
6/9/2015; hereafter “Mizumura”).

Claims 43, 44, 49, and 50 are drawn to a horseshoe crab Factor C having activity
of Factor C. According to the specification, “the activity of Factor C refers to such an
activity that the Factor C is activated in the presence of endotoxin to convert Factor B

into activated Factor B” (spec at p. 36, paragraph 28).
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Claim 56 is drawn to an endotoxin assay agent containing the Factor C according
to claim 43.

Claim 57 is drawn to an endotoxin assay kit comprising the assay agent
according to claim 56.

Regarding claims 43 and 44, Mizumura teaches recombinant production of a
Tachypleus tridentatus factor C polypeptide using insect Sf9 cells as an expression host
cell (Example 1, beginning at paragraph 81), which has activity to convert Factor B into
activated Factor B as measured by proclotting enzyme-activating capacity (Example 2-
2, beginning at paragraph 101).

Regarding claim 49, Mizumura teaches the amino acid sequence of Tachypleus
tridentatus factor C is SEQ ID NO: 2, which has 100% sequence identity to the amino
acid sequence of SEQ ID NO: 2 herein (see Appendix A sequence alignment).

Regarding claim 50, Mizumura teaches the factor C is present in the culture broth
(Example 1-2-2, paragraph 97) and thus the factor C is considered to be water-soluble.

Regarding claim 56, Mizumura teaches an endotoxin measuring agent
comprising the Tachypleus tridentatus factor C polypeptide (paragraph 17).

Regarding claim 57, Mizumura teaches the endotoxin measuring agent may be
provided as an endotoxin-measuring kit (paragraph 47).

This anticipates claims 43, 44, 49, 50, 56, and 57 as written.
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10.  Claim(s) 54, 62, and 63 are rejected under pre-AlA 35 U.S.C. 102(b) as being
anticipated by Koshiba et al. (J. Biol. Chem. 282:3962-3967, 2007; cited on the attached
Form PTO-892; hereafter “Koshiba”).

Claim 54 is drawn to a horseshoe crab Factor C producible by a method
comprising expressing the horseshoe crab Factor C in a mammalian cell as a host cell.

Claim 62 is drawn to an endotoxin assay agent containing the Factor C according
to claim 54.

Claim 63 is drawn to an endotoxin assay kit comprising the assay agent
according to claim 62.

Regarding claim 54, Koshiba teaches recombinant production of a Tachypleus
tridentatus factor C polypeptide light chain and heavy chain using HEK293 cells (p.
3963, paragraph bridging columns 1 and 2).

Regarding claims 62 and 63, Koshiba teaches forming a complex of the factor C
polypeptide heavy chain and LPS (p. 3964, Figure 2; p. 3966, paragraph bridging
columns 1 and 2), which is considered to be an endotoxin assay agent and an
endotoxin assay kit as encompassed by claims 62 and 63, respectively.

This anticipates claims 54, 62, and 63 as written.

Claim Rejections - 35 USC § 102/103
The following is a quotation of the appropriate paragraphs of 35
U.S.C. 102 that form the basis for the rejections under this section made in this

Office action:
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A person shall be entitled to a patent unless —

(b) the invention was patented or described in a printed publication in this or a foreign country
or in public use or on sale in this country, more than one year prior to the date of application
for patent in the United States.

The following is a quotation of pre-AlA 35 U.S.C. 103(a) which forms the basis

for all obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described
as set forth in section 102, if the differences between the subject matter sought to be patented
and the prior art are such that the subject matter as a whole would have been obvious at the
time the invention was made to a person having ordinary skill in the art to which said subject
matter pertains. Patentability shall not be negatived by the manner in which the invention was
made.

11.  Claim(s) 43-46, 48-50, 56, and 57 are rejected under pre-AlA 35 U.S.C. 102(b)
as anticipated by or, in the alternative, under pre-AlA 35 U.S.C. 103(a) as obvious over
Nakamura et al. (J. Biochem. 99:847-857, 1986; cited on the IDS filed on 6/9/2015;
hereafter “Nakamura”) as evidenced by Mizumura (supra). See MPEP 2112.111
regarding a rejection under 35 U.S.C. 102/103. See MPEP 2131.01 regarding a multiple
reference 35 U.S.C. 102 rejection.

Claims 43-46 and 48-50 are drawn to a horseshoe crab Factor C having activity
of Factor C. According to the specification, “the activity of Factor C refers to such an
activity that the Factor C is activated in the presence of endotoxin to convert Factor B
into activated Factor B” (spec at p. 36, paragraph 28).

Claim 56 is drawn to an endotoxin assay agent containing the Factor C according
to claim 43.

Claim 57 is drawn to an endotoxin assay kit comprising the assay agent

according to claim 56.
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Regarding claim 43, Nakamura teaches an activated factor C polypeptide purified
from the hemocyte lysate of Tachypleus tridentatus (p. 848, sentence bridging columns
1 and 2). Nakamura teaches activation of factor B by the activated factor C (p. 851,
column 2).

Regarding claim 44, according to the specification, the term "recombinant
protein” refers to a protein obtained through introduction of a gene encoding the protein
into a host cell and heterologous expression of the gene (paragraph 19). The recitation
of “recombinant” is interpreted as a “product-by-process” limitation and because the
claim does not limit the "host cell" from which the protein is heterologously expressed,
the recitation of “recombinant” fails to structurally and/or functionally distinguish the
claimed horseshoe crab factor C from Nakamura’s factor C polypeptide.

Regarding claim 45, Nakamura does not teach the activated factor C polypeptide
purified from the hemocyte lysate of T. tridentatus has (a-2,3) linked terminal sialic acid.
However, the specification teaches that factor C polypeptide derived from T. tridentatus
reacts with a (0-2,3)-linked terminal sialic acid-specific lectin (paragraph 153). As such,
since Nakamura’s activated factor C polypeptide is derived from T. tridentatus, it follows
that Nakamura’s activated factor C polypeptide necessarily has (a-2,3)-linked terminal
sialic acid.

Regarding claim 46, Nakamura does not teach the activated factor C polypeptide
purified from the hemocyte lysate of T. fridentatus has (0-2,3) linked terminal sialic acid
in a greater amount as compared with a horseshoe crab Factor C expressed in Sf9 as a

host cell. However, as noted above, the specification teaches that factor C polypeptide
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derived from T. tridentatus has (a-2,3)-linked terminal sialic acid (paragraph 153), while
T. tridentatus factor C polypeptide expressed in Sf9 as a host cell does not have any (a-
2,3) linked terminal sialic acid (paragraph 154). As such, since factor C polypeptide
derived from T. tridentatus has (a-2,3)-linked terminal sialic acid and since T. fridentatus
factor C polypeptide expressed in Sf9 as a host cell does not have any (a-2,3) linked
terminal sialic acid, it follows that Nakamura’s activated factor C polypeptide purified
from T. tridentatus necessarily has a greater amount of (a-2,3)-linked terminal sialic acid
than T. tridentatus factor C polypeptide expressed in Sf9 as a host cell.

Regarding claim 48, Nakamura does not teach the activated factor C polypeptide
purified from the hemocyte lysate of T. fridentatus has a molecular weight as recited in
the claim. However, the specification teaches that factor C polypeptide derived from T.
tridentatus has a molecular weight of 124 kDa by SDS-PAGE under non-reducing
conditions (paragraph 144 and Table 1). As such, since Nakamura’s activated factor C
polypeptide is derived from T. tridentatus, it follows that Nakamura'’s activated factor C
polypeptide necessarily has a molecular weight of 124 kDa by SDS-PAGE under non-
reducing conditions.

Regarding claim 49, Nakamura does not teach the amino acid sequence of the
activated factor C polypeptide purified from the hemocyte lysate of T. tridentatus has the
amino acid sequence of SEQ ID NO: 2. However, evidentiary reference of Mizumura is
cited to show that the amino acid sequence of Tachypleus tridentatus factor C is

identical to SEQ ID NO: 2 herein (see Appendix A sequence alignment).
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Regarding claim 50, Nakamura teaches the factor C has catalytic activity in an
aqueous buffer (p. 852, Figure 6) and thus the factor C is considered to be water-
soluble.

Regarding claims 56 and 57, Nakamura teaches reconstitution of the LPS-
mediated clotting system, including the activated factor C polypeptide purified from the
hemocyte lysate of T. fridentatus, which is considered to be an endotoxin assay agent
and an endotoxin assay kit as encompassed by claims 56 and 57, respectively.

This anticipates claims 43-46, 48-50, 56, and 57 as written.

12.  Claim(s) 43-50, 54-57, 62, and 63 are rejected under pre-AlA 35 U.S.C. 102(b)
as being anticipated by Ding et al. (US 5,716,834; cited on the attached Form PTO-892;
hereafter “Ding”) as evidenced by Mizumura (supra). See MPEP 2112.11l regarding a
rejection under 35 U.S.C. 102/103. See MPEP 2131.01 regarding a multiple reference
35 U.S.C. 102 rejection.

Claims 43-50 and 55 are drawn to a horseshoe crab Factor C having activity of
Factor C. According to the specification, “the activity of Factor C refers to such an
activity that the Factor C is activated in the presence of endotoxin to convert Factor B
into activated Factor B” (spec at p. 36, paragraph 28).

Claim 54 is drawn to a horseshoe crab Factor C producible by a method
comprising expressing the horseshoe crab Factor C in a mammalian cell as a host cell.

Claims 56 and 62 are drawn to an endotoxin assay agent containing the Factor C

according to claim 43 and 54, respectively.
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Claims 57 and 63 are drawn to an endotoxin assay kit comprising the assay
agent according to claims 56 and 62, respectively.

Regarding claims 43, 44, 54, and 55, the reference of Ding teaches a
mammalian host cell transformed with a recombinant vector for expressing a Factor C
(column 2, lines 46-55). Ding teaches a method for producing the Factor C by culturing
the host cell and recovering the Factor C protein (column 2, lines 58-63). Ding teaches
mammalian host cells include Chinese Hamster Ovary cells (column 19, lines 39-43).
Ding teaches there are four species of horseshoe crab, including T. tridentatus (column
1, lines 18-20). Ding teaches activation of the Factor C by endotoxin (column 2, lines 7-
9).

Regarding claim 45, Ding does not teach the activated factor C polypeptide
recombinantly expressed and recovered from CHO cells has (a-2,3) linked terminal
sialic acid. However, the specification teaches that factor C polypeptide recombinantly
expressed and recovered from CHO cells has (a-2,3)-linked terminal sialic acid
(paragraph 154). As such, since Ding teaches the embodiment of recombinantly
expressing and recovering T. tridentatus factor C from CHO cells and activating the
factor C by endotoxin, it follows that Ding’s activated factor C polypeptide necessarily
has (0-2,3)-linked terminal sialic acid.

Regarding claim 46, Ding does not teach the activated T. tridentatus factor C
polypeptide recombinantly expressed and recovered from CHO cells has (a-2,3) linked
terminal sialic acid in a greater amount as compared with a horseshoe crab Factor C

expressed in Sf9 as a host cell. However, the specification teaches that factor C
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polypeptide recombinantly expressed and recovered from CHO cells has (a-2,3) linked
terminal sialic acid (paragraph 154), while T. tridentatus factor C polypeptide expressed
in Sf9 as a host cell does not have any (a-2,3) linked terminal sialic acid (paragraph
154). As such, since T. tridentatus factor C recombinantly expressed and recovered
from CHO cells has (0-2,3)-linked terminal sialic acid and since T. tridentatus factor C
polypeptide expressed in Sf9 as a host cell does not have any (a-2,3) linked terminal
sialic acid, it follows that Ding’s activated factor C polypeptide recombinantly expressed
and recovered from CHO cells necessarily has a greater amount of (a-2,3)-linked
terminal sialic acid than T. tridentatus factor C polypeptide expressed in Sf9 as a host
cell.

Regarding claim 47, Ding does not teach the activated T. fridentatus factor C
polypeptide recombinantly expressed and recovered from CHO cells exhibits a residual
activity of 10% or higher in the presence of 21 mM sodium citrate. However, the Figure
7 of this application shows that T. tridentatus factor C polypeptide recombinantly
expressed and recovered from CHO cells exhibits a residual activity of 10% or higher in
the presence of 10% sodium citrate with a dilution factor of 8, which, according to the
specification is about 21 mM sodium citrate (p. 87). As such, since T. tridentatus factor
C recombinantly expressed and recovered from CHO cells recombinantly expressed
and recovered from CHO cells exhibits a residual activity of 10% or higher in the
presence of 21 mM sodium citrate, it follows that Ding’s activated factor C polypeptide
recombinantly expressed and recovered from CHO cells necessarily exhibits a residual

activity of 10% or higher in the presence of 21 mM sodium citrate.
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Regarding claim 48, Ding does not teach the activated T. tridentatus factor C
polypeptide recombinantly expressed and recovered from CHO cells has a molecular
weight as recited in the claim. However, the specification teaches that T. fridentatus
factor C polypeptide recombinantly expressed and recovered from CHO cells has a
molecular weight of 128 kDa by SDS-PAGE under non-reducing conditions (paragraph
144 and Table 1). As such, since Ding’s activated T. fridentatus factor C polypeptide is
recombinantly expressed and recovered from CHO cells, it follows that Ding’s activated
factor C polypeptide necessarily has a molecular weight of 128 kDa by SDS-PAGE
under non-reducing conditions.

Regarding claim 49, Ding does not teach the amino acid sequence of T.
tridentatus factor C has the amino acid sequence of SEQ ID NO: 2. However,
evidentiary reference of Mizumura is cited to show that the amino acid sequence of T.
tridentatus factor C is identical to SEQ ID NO: 2 herein (see Appendix A sequence
alignment).

Regarding claim 50, Ding teaches the factor C can be secreted into the culture
medium (column 3, lines 47-48) and thus the factor C is considered to be water-soluble.

Regarding claims 56, 57, 62, and 63, Ding teaches the recombinant Factor C
may be employed in a chromogenic assay, wherein upon activation by endotoxin, the
Factor C converts the substrate to a colored product, thereby detecting and quantifying
endotoxin (column 2, lines 7-11), which is considered to be an endotoxin assay agent
and an endotoxin assay kit as encompassed by claims 56, 57, 62, and 63 respectively.

This anticipates claims 43-46, 48-50, 56, and 57 as written.

Seikagaku Corporation Exhibit 2033 - Page 24 of 164
Charles River Laboratories, Inc. v. Seikagaku Corporation
PGR2025-00023



Application/Control Number: 14/650,767 Page 24
Art Unit: 1656

13.  Claim(s) 43-50, 54-57, 62, and 63 are rejected under pre-AlA 35 U.S.C. 102(b)
as being anticipated by Ding et al. (US 5,858,706; cited on the IDS filed on 6/9/2015;
hereafter “Ding2”) as evidenced by Mizumura (supra). See MPEP 2112.1I regarding a
rejection under 35 U.S.C. 102/103. See MPEP 2131.01 regarding a multiple reference
35 U.S.C. 102 rejection.

Claims 43-50 and 55 are drawn to a horseshoe crab Factor C having activity of
Factor C. According to the specification, “the activity of Factor C refers to such an
activity that the Factor C is activated in the presence of endotoxin to convert Factor B
into activated Factor B” (spec at p. 36, paragraph 28).

Claim 54 is drawn to a horseshoe crab Factor C producible by a method
comprising expressing the horseshoe crab Factor C in a mammalian cell as a host cell.

Claims 56 and 62 are drawn to an endotoxin assay agent containing the Factor C
according to claim 43 and 54, respectively.

Claims 57 and 63 are drawn to an endotoxin assay kit comprising the assay
agent according to claims 56 and 62, respectively.

Regarding claims 43, 44, 54, and 55, the reference of Ding2 teaches a
mammalian host cell transformed with a recombinant vector for expressing a cDNA
encoding a Factor C (column 9, Example 1). Ding2 teaches a method for producing the
Factor C by culturing the host cell and recovering the Factor C protein (column 9,
Example 1). Ding2 teaches mammalian host cells include Chinese Hamster Ovary cells

(column 9, Example 1). Ding2 teaches the cDNA for expression encodes a T.
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tridentatus horseshoe crab Factor C (column 3, lines 14-20). Ding2 teaches activation of
the Factor C by endotoxin (column 1, lines 44-47).

Regarding claim 45, Ding2 does not teach the activated factor C polypeptide
recombinantly expressed and recovered from CHO cells has (a-2,3) linked terminal
sialic acid. However, the specification teaches that factor C polypeptide recombinantly
expressed and recovered from CHO cells has (a-2,3)-linked terminal sialic acid
(paragraph 154). As such, since Ding2 teaches the embodiment of recombinantly
expressing and recovering T. tridentatus factor C from CHO cells and activating the
factor C by endotoxin, it follows that Ding2’s activated factor C polypeptide necessarily
has (a-2,3)-linked terminal sialic acid.

Regarding claim 46, Ding2 does not teach the activated T. tridentatus factor C
polypeptide recombinantly expressed and recovered from CHO cells has (a-2,3) linked
terminal sialic acid in a greater amount as compared with a horseshoe crab Factor C
expressed in Sf9 as a host cell. However, the specification teaches that factor C
polypeptide recombinantly expressed and recovered from CHO cells has (a-2,3) linked
terminal sialic acid (paragraph 154), while T. tridentatus factor C polypeptide expressed
in Sf9 as a host cell does not have any (a-2,3) linked terminal sialic acid (paragraph
154). As such, since T. tridentatus factor C recombinantly expressed and recovered
from CHO cells has (a-2,3)-linked terminal sialic acid and since T. tridentatus factor C
polypeptide expressed in Sf9 as a host cell does not have any (a-2,3) linked terminal
sialic acid, it follows that Ding2’s activated factor C polypeptide recombinantly

expressed and recovered from CHO cells necessarily has a greater amount of (a-2,3)-
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linked terminal sialic acid than T. tridentatus factor C polypeptide expressed in Sf9 as a
host cell.

Regarding claim 47, Ding2 does not teach the activated T. tridentatus factor C
polypeptide recombinantly expressed and recovered from CHO cells exhibits a residual
activity of 10% or higher in the presence of 21 mM sodium citrate. However, the Figure
7 of this application shows that T. fridentatus factor C polypeptide recombinantly
expressed and recovered from CHO cells exhibits a residual activity of 10% or higher in
the presence of 10% sodium citrate with a dilution factor of 8, which, according to the
specification is about 21 mM sodium citrate (p. 87). As such, since T. tridentatus factor
C recombinantly expressed and recovered from CHO cells recombinantly expressed
and recovered from CHO cells exhibits a residual activity of 10% or higher in the
presence of 21 mM sodium citrate, it follows that Ding2’s activated factor C polypeptide
recombinantly expressed and recovered from CHO cells necessarily exhibits a residual
activity of 10% or higher in the presence of 21 mM sodium citrate.

Regarding claim 48, Ding2 does not teach the activated T. fridentatus factor C
polypeptide recombinantly expressed and recovered from CHO cells has a molecular
weight as recited in the claim. However, the specification teaches that T. tridentatus
factor C polypeptide recombinantly expressed and recovered from CHO cells has a
molecular weight of 128 kDa by SDS-PAGE under non-reducing conditions (paragraph
144 and Table 1). As such, since Ding’s activated T. tridentatus factor C polypeptide is

recombinantly expressed and recovered from CHO cells, it follows that Ding2’s
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activated factor C polypeptide necessarily has a molecular weight of 128 kDa by SDS-
PAGE under non-reducing conditions.

Regarding claim 49, Ding2 does not teach the amino acid sequence of T.
tridentatus factor C has the amino acid sequence of SEQ ID NO: 2. However,
evidentiary reference of Mizumura is cited to show that the amino acid sequence of T.
tridentatus factor C is identical to SEQ ID NO: 2 herein (see Appendix A sequence
alignment).

Regarding claim 50, Ding2 teaches solubilization of the factor C (column 7, lines
456-53) and thus the factor C is considered to be water-soluble.

Regarding claims 56, 57, 62, and 63, Ding2 teaches the recombinant Factor C
for use in an assay for endotoxin detection and teaches elements for conducting such
an assay (column 8, lines 50-60), which is considered to be an endotoxin assay agent
and an endotoxin assay kit as encompassed by claims 56, 57, 62, and 63 respectively.

This anticipates claims 43-46, 48-50, 56, and 57 as written.

Claim Rejections - 35 USC § 101

35 U.S.C. 101 reads as follows:

Whoever invents or discovers any new and useful process, machine, manufacture, or
composition of matter, or any new and useful improvement thereof, may obtain a patent
therefor, subject to the conditions and requirements of this title.

14.  Claims 43-46, 48-50, 56, and 57 are rejected under 35 U.S.C. 101 because the
claimed invention is directed to a judicial exception (i.e., a law of nature, a natural

phenomenon, or an abstract idea) without significantly more.
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Claims 43-46 and 48-50 are drawn to a horseshoe crab Factor C having activity
of Factor C. According to the specification, “the activity of Factor C refers to such an
activity that the Factor C is activated in the presence of endotoxin to convert Factor B
into activated Factor B (spec at p. 36, paragraph 28).

Claim 56 is drawn to an endotoxin assay agent containing the Factor C according
to claim 43.

Claim 57 is drawn to an endotoxin assay kit comprising the assay agent
according to claim 56.

Given a broadest reasonable interpretation, the horseshoe crab Factor C of
claims 43-46 and 48-50 encompasses a naturally occurring horseshoe crab Factor C,
e.g., activated factor C polypeptide present in the hemocytes of T. tridentatus. Also, the
endotoxin assay agent and endotoxin assay kit of claims 56 and 57, which do not recite
any additional element(s) of the endotoxin assay agent and endotoxin assay kit other
than the horseshoe crab Factor C itself, encompass naturally occurring horseshoe crab
hemocytes comprising an activated Factor C. Thus, the claims are considered to
encompass naturally occurring products. Because there is no difference in
characteristics (structural, functional, or otherwise) between the claimed and naturally
occurring products, the claimed products do not have markedly different characteristics
from what exists in nature, and thus are a “product of nature” exception. Accordingly,
the claims are directed to a judicial exception. Because the claims do not include any
additional features that could add significantly more to the exception, the claims do not

qualify as eligible subject matter.
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Conclusion
Status of the claims:
Claims 43-64 are pending.
Claims 51-53, 58-61, and 64 are withdrawn from consideration.
Claims 43-50, 54-57, 62, and 63 are rejected.
No claim is in condition for allowance.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to David J. Steadman whose telephone number is 571-
272-0942. The examiner can normally be reached on Mon to Fri, 7:30 am to 4:00 pm.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Manjunath N. Rao can be reached on 571-272-0939. 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 http:/pair-direct.uspto.gov. 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.

/David J. Steadman/
Primary Examiner, Art Unit 1656
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APPENDIX A
AZ7733066

iD A7733066 standard; protein; 1019 AA.

XX

AC AZZ733066;

XX

DT 25-0CT-2012 (first entry)

XX

DE Tachypleus tridentatus factor C, SEQ ID 2.
XX

KW factor C; protein production; protein quantitation; BOND PC;

KW limulus factor C precursor; limulus factor C; G04252; GO5215; GO5515;
KW G05529; G06508; GO6810; GO7155; G08233; G016020; GO16021; GO16787;

KW G042381.

XX

0s Tachypleus tridentatus.

XX

CC PN W02012118226-A1.

XX

CC PD 07-SEP-2012.

XX

CC PF 28-FEB-2012; 2012WO-JP055728.
XX

PR 28-FEB-2011; 2011US-0447556P.

XX

CC PA (SEGK ) SEIKAGAKU CORP.

XX

CC PI Mizumura H, Aizawa M, Oda T;
XX

DR  WPI; 2012-L75079/61.

DR  N-PSDB; AZz33065, Azz33071.
DR PC:NCBI; gi585398.

DR  PC:SWISSPROT; P28175.

CC PT Agent useful for measuring endotoxin, comprises factor C derived from
CC PT Tachypleus tridentatus, factor B of horseshoe crab and proclotting enzyme
CC PT of horseshoe crab.

CC PS Claim 3; SEQ ID NO 2; 72pp; English.

cC The present invention relates to a novel agent, useful for measuring

cc endotoxin. The agent comprises: (a) a factor C derived from Tachypleus
CcC tridentatus, wherein factor C does not have his-tag sequence at the C-

cc terminal region; (b) a factor B derived from horseshoe crab; and (c) a
CcC proclotting enzyme derived from horseshoe crab. The invention also

cc provides: a method for producing the endotoxin measuring agent by (a)

cC incorporating a DNA sequence encoding the factor C, factor B and

CcC proclotting enzyme, into a viral DNA, (b) infecting insect cells with the
cc virus incorporated with the DNA, (c) allowing the infected insect cells
CcC to express the protein; and a method for measuring endotoxin in a test

cc sample. The present sequence represents a specifically claimed Tachypleus
CcC tridentatus factor C, which can be produced by the above mentioned

cc endotoxin measuring agent production method, for measuring endotoxin.

cc Revised record issued on 18-0CT-2012 : Enhanced with precomputed
cc information from BOND.

SQ Sequence 1019 AA;

Query Match 100.0%; Score 5619; DB 19; Length 1019;
Best Local Similarity 100.0%;
Matches 1019; Conservative 0; Mismatches 0; Indels 0; Gaps 0;

Oy 1 MVLASFLVSGLVLGILAQOMRPVQSRGVDLGLCDETRFECKCGDPGYVFNVPMKQCTYFY 60
FEEEEEEErr e e e e e e e e e e e e e e e e
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MVLASFLVSGLVLGILAQOMRPVQSRGVDLGLCDETRFECKCGDPGYVENVPMKQCTYFY

RWRPYCKPCDDLEAKDICPKYKRCQECKAGLDSCVTCPPNKYGTWCSGECQCKNGGICDQ

FEEEEEEE e e e e e e e e e e e e e e e e e e e e
RWRPYCKPCDDLEAKDICPKYKRCQECKAGLDSCVTCPPNKYGTWCSGECQCKNGGICDQ

SCLPNGOWSSFPPKCIRECAKVSSPEHGKVNAPSGNMIEGATLRFSCDSPYYLIGQETLT

FEETEEEEEE e e e e e e e e e e e e e e e e e e
SCLPNGQWSSFPPKCIRECAKVSSPEHGKVNAPSGNMIEGATLRFSCDSPYYLIGOETLT

MGEFNTLKCNPDGSWSGSQPSCVKVADREVDCDSKAVDFLDDVGEPVRIHCPAGCSLTAGT

FECEEErrrrr e e e e e e e e e e e e e e e
MGFNTLKCNPDGSWSGSQPSCVKVADREVDCDSKAVDFLDDVGEPVRIHCPAGCSLTAGT

VWGTAIYHELSSVCRAATHAGKLPNSGGAVHVVNNGPYSDFLGSDLNGIKSEELKSLARS

FERTEEEEEE e e e et e e e e et e e e e e e e e b
VWGTAIYHELSSVCRAATHAGKLPNSGGAVHVVNNGPYSDFLGSDLNGIKSEELKSLARS

FRFDYVSSSTAGRSGCPDGWFEVEENCVYVTSKQORAWERAQGVC TNMAARLAVLDKDLIP
FEETEEEEEE e e e e e e e e e e e e e e e e e e e
FRFDYVSSSTAGRSGCPDGWFEVEENCVYVTSKORAWERAQGVC TNMAARLAVLDKDLIP

SSLTETLRGKGLTTTWIGLHRLDAEKPFVWELMDRSNVVLNDNLTFWASGEPGNETNCVY
FEETEEEEEE e e e e e e e e e e e e e e e e e e e
SSLTETLRGKGLTTTWIGLHRLDAEKPFVWELMDRSNVVLNDNLTFWASGEPGNETNCVY

LDIRDQLOPVWKTKSCFQPSSFACMMDLSDRNKAKCDDPGPLENGHATLHGQSIDGFYAG

FEEEEEEEEE e e e e e e e e e e e b e e e e e e e
LDIRDOLOPVWKTKSCFQPSSFACMMDLS DRNKAKCDDPGPLENGHATLHGQSIDGFYAG

SISRVGSPFLRLPRLPLPLARAAKPPPKPRSSQPSTVDLASKVKLPEGHYRVGSRAIYTC
FEETEEEEEE e e e e e e e e e e e e e e e e e
SISRVGSPFLRLPRLPLPLARAAKPPPKPRSSQPSTVDLASKVKLPEGHYRVGSRAIYTC

ESRYYELLGSQGRRCDSNGNWSGRPASCIPVCGRSDSPRSPFIWNGNSTEIGOWPWQAGI
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AMENDMENT UNDER 37 C.F.R. § 1.111
U.S. Application No. 14/650,767
(Attorney Docket No. Q220395)

AMENDMENTS TO THE SPECIFICATION

Please amend the specification as follows:

Page 78, paragraph [0115] is amended as follows:
[0115]

The Factor C expression plasmid was incorporated into cultured HEK293 cells through
transfection using polyethylenimine (product of Sigma) (Hashiguti et al., Expression of
Recombinant Protein Using Cultured Human Cells -Standard Protocol by 293-type cells-, PSSJ

Archives, 1, €017 (2008),

www.pssj.jp/archives/Protocol/Expression/293 01/293 01 O1.htmlhttpHwww-pssiiplarchives/P

rotocol/Expression/293—01+293 01 01-html). HEK293 cells were statically cultured in a

DMEM medium (containing 10% fetal bovine serum and 2mM L-glutamine) (product of Sigma)
at 37°C under feeding of 5% CO, without replacement of the medium. Four days after

transfection, the culture broth was recovered, and was centrifuged (3,300xg, 30 minutes, 4°C), to
thereby recover a culture supernatant. The supernatant was filtered through a 0.22-um filter, and

the thus-recovered fraction (i.e. filtrate) was employed as recombinant Factor C (HEK).
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AMENDMENT UNDER 37 C.F.R. § 1.111
U.S. Application No. 14/650,767
(Attorney Docket No. Q220395)

AMENDMENTS TO THE CLAIMS

This listing of claims will replace all prior versions and listings of claims in the

application:

LISTING OF CLAIMS:

1-42. (Canceled).

43.  (Currently Amended): A horseshoe crab Factor C having activity of Factor C,

which contains (a-2.3)-linked terminal sialic acid in a greater amount, as compared with a native

horseshoe crab Factor C and/or a horseshoe crab Factor C expressed using Sf9 as a host cell,

wherein the horseshoe crab is selected from the group consisting of Tachypleus

tridentatus, Limulus polyphemus, Carcinoscorpius rotundicauda, and Tachypleus gigas.

44-46. (Cancelled).

47. {(Previously Presented): The Factor C according to claim 43, which exhibits a

residual activity of 10% or higher in the presence of 21 mM sodium citrate.

48. (Currently Amended): The Factor C according to claim 43, which has a molecular

weight of 115 kDa to 140 kDa era+meleetlarweight- o127 4bPa+5kDa-as measured through

SDS-PAGE under a non-reducing condition.
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U.S. Application No. 14/650,767
(Attorney Docket No. Q220395)

49. (Previously Presented): The Factor C according to claim 43, which is a protein
shown in the following (A), (B), (C), or (D):

(A)  aprotein comprising the amino acid sequence shown in SEQ ID NO: 2;

(B)  aprotein comprising the amino acid sequence shown in SEQ ID NO:2 but which
includes substitution, deletion, insertion, or addition of one or several amino acid residues, and
having activity of Factor C;

(C)  aprotein comprising the amino acid sequence shown in SEQ ID NO: 4;

(D)  aprotein comprising the amino acid sequence shown in SEQ ID NO:4 but which
includes substitution, deletion, insertion, or addition of one or several amino acid residues, and

having activity of Factor C.

50. (Previously Presented): The Factor C according to claim 43, which is water-

soluble.

51. (Withdrawn): A method for producing a horseshoe crab Factor C, the method

comprising expressing the horseshoe crab Factor C in a mammalian cell as a host cell.

52. (Withdrawn): The method according to claim 51, wherein the mammalian cell is
selected from the group consisting of:

(A) a mammalian cell other than COS-1;

(B)  acell of a mammal selected from the group consisting of a primate and a rodent,

other than monkey;

Seikagaku Corporation Exhibit 2033 - Page 36 of 164
Charles River Laboratories, Inc. v. Seikagaku Corporation
PGR2025-00023



AMENDMENT UNDER 37 C.F.R. § 1.111
U.S. Application No. 14/650,767
(Attorney Docket No. Q220395)
© a Chinese hamster cell or a human cell;

(D) CHO or HEK; and

(E)  CHO DG44 or HEK293.

53. (Withdrawn): The method according to claim 51, wherein the Factor C is a
protein shown in the following (A), (B), (C), or (D):

(A)  aprotein comprising the amino acid sequence shown in SEQ ID NO: 2;

(B)  aprotein comprising the amino acid sequence shown in SEQ ID NO:2 but which
includes substitution, deletion, insertion, or addition of one or several amino acid residues, and
having activity of Factor C;

(C)  aprotein comprising the amino acid sequence shown in SEQ ID NO: 4;

(D)  aprotein comprising the amino acid sequence shown in SEQ ID NO:4 but which
includes substitution, deletion, insertion, or addition of one or several amino acid residues, and

having activity of Factor C.

54. (Currently Amended): A horseshoe crab Factor C having activity of Factor C

producible by-the-methed-acecordingto-elaim>+ a method for producing a horseshoe crab Factor

C, the method comprising expressing the horseshoe crab Factor C using a mammalian cell as a

host cell

wherein the horseshoe crab is selected from the group consisting of Tachypleus

tridentatus, Limulus polyphemus., Carcinoscorpius rotundicauda, and Tachypleus gigas
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wherein the mammalian cell is selected from the group consisting of a Chinese hamster

cell and a human cell.

55-56. (Cancelled).

57. (Currently Amended): An endotoxin assay kit comprising the-an endotoxin assay

agent containing the Factor C according to claim 5643 and one or more elements.

58.  (Withdrawn): A method for measuring endotoxin in a test specimen, the method
comprising a step of mixing the assay agent according to claim 56 and the test specimen, and a

step of measuring the progress of a cascade reaction.

59. (Withdrawn): The method according to claim 58, wherein the test specimen
contains at least one of:

(A) anion;

(B) a cation;

(C)  ametal ion;

(D)  an alkali metal ion or an alkaline earth metal ion; and

(E)  one or more kinds of ions selected from the group consisting of sodium ion,

potassium ion, calcium ion, and magnesium ion.
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60. (Withdrawn): The method according to claim 59, wherein the contained amount
of the ion in the test specimen is such an amount that the concentration of the cation derived

from the test specimen becomes 1 mM or higher, as a final concentration in the reaction system

after mixing the test specimen with the assay agent.

61. (Withdrawn): The method according to claim 58, wherein the test specimen is an

injection.

62. (Cancelled).

63. {Currently Amended): An endotoxin assay kit comprising the-an endotoxin assay

agent containing the Factor C according to claim 6254 and one or more elements.

64. (Withdrawn): A method for measuring endotoxin in a test specimen, the method
comprising a step of mixing the assay agent according to claim 62 and the test specimen, and a

step of measuring the progress of a cascade reaction.

65. (New): The Factor C according to claim 48, which has a molecular weight of

127 kDa + 5 kDa.

66.  (New): The Factor C according to claim 43, which exhibits a residual activity of

25% or higher in the presence of 52 mM sodium hydrogencarbonate.
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67. (New): The Factor C according to claim 43, which exhibits a residual activity of

25% or higher in the presence of 214 mM sodium chloride.

68.  (New): The Factor C according to claim 43, which exhibits a residual activity of

15% or higher in the presence of 16 mM magnesium sulfate.

69.  (New): The Factor C according to claim 43, which exhibits a residual activity of

35% or higher in the presence of 2.5 mM calcium chloride.

70.  (New): The Factor C according to claim 54, which exhibits a residual activity of

10% or higher in the presence of 21 mM sodium citrate.

71.  (New): The Factor C according to claim 54, which exhibits a residual activity of

25% or higher in the presence of 52 mM sodium hydrogencarbonate.

72.  (New): The Factor C according to claim 54, which exhibits a residual activity of

25% or higher in the presence of 214 mM sodium chloride.

73.  (New): The Factor C according to claim 54, which exhibits a residual activity of

15% or higher in the presence of 16 mM magnesium sulfate.
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74.  (New): The Factor C according to claim 54, which exhibits a residual activity of

35% or higher in the presence of 2.5 mM calcium chloride.

75.  (New): The Factor C according to claim 54, which has a molecular weight of

115 kDa to 140 kDa as measured through SDS-PAGE under a non-reducing condition.

76.  (New): The Factor C according to claim 75, which has a molecular weight of

127 kDa + 5 kDa.

77.  (New): The Factor C according to claim 54, which is a protein shown in the
following (A), (B), (C), or (D):

(A) aprotein comprising the amino acid sequence shown in SEQ ID NO: 2;

(B)  aprotein comprising the amino acid sequence shown in SEQ ID NO:2 but which
includes substitution, deletion, insertion, or addition of one or several amino acid residues, and
having activity of Factor C;

(C) aprotein comprising the amino acid sequence shown in SEQ ID NO: 4;

(D) aprotein comprising the amino acid sequence shown in SEQ ID NO:4 but which
includes substitution, deletion, insertion, or addition of one or several amino acid residues, and

having activity of Factor C.

78.  (New): The Factor C according to claim 54, which is water soluble.
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REMARKS

The specification has been amended to remove a hyperlink. Claims 43, 47-54, 57-61, 63-
64 and 65-78 are all the claims pending in the application. Claims 43, 48, 54, 57 and 63 are
amended; claims 1-42, 44-46, 55-56 and 62 are cancelled; claims 51-53, 58-61 and 64 are
withdrawn; and claims 65-78 are newly added. Support for the amendments to claim 43 can be
found, inter alia, in original claim 46 and at paragraph [0020] of the specification as filed. Claim
48 is amended to remove a preferred embodiment. Support for the amendments to claim 54 can
be found, inter alia, in original claim 51 and at paragraphs [0020], [0016] and [0038] of the
specification as filed. Support for the amendments to claim 57 can be found, inter alia, at
paragraph [0077] of the specification as filed. Support for the amendments to claim 63 can be
found, inter alia, in original claim 53 and at paragraph [0077] of the specification as filed.
Support for new claims 65-78 can be found, inter alia, at claim 48; [1.2.3] in [0017]; [1.2.5] in
[0017]; [1.2.7] in [0017]; [1.2.9] in [0017]; [3.3.1] in [0017]; [3.3.3] in [0017]; [3.3.5] in [0017];
[3.3.7]in [0017]; [3.3.9] in [0017]; [3.5.1] in [0017]; [3.5.5] in [0017]; [2.2.1] in [0017]; and
[3.6] in [0017], respectively. No new matter is added. Entry and consideration of this

Amendment are respectfully requested.

I. Specification

In paragraph 6, on page 3 of the Office Action, the disclosure is objected to because it
contains an embedded hyperlink.

The hyperlink has been deleted.

-10-
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11. Rejections under 35 U.S.C. §112

A. In paragraph 7, on page 4 of the Office Action, claims 43-50, 54-57, 62, and 63
are rejected under 35 U.S.C. §112, first paragraph, as failing to comply with the written
description requirement.

According to the Examiner, the specification does not have a sufficient written
description of all possible horseshoe crab factor C proteins that fall within the claims. In
particular, the Examiner asserts that the claims do not require the factor C proteins to have any
particular structure, and to the extent that specific factor C proteins are disclosed in the
specification, there is insufficient information to define a common structure. To the extent other
characteristics of the claimed factor C are specified (terminal sialic acid, residual activity in the
presence of sodium citrate, molecular weight, amino acid sequence, solubility, and expression in
a mammalian cell), the Examiner asserts that the characteristics are not sufficient to predict that a
protein falling within the claim will have factor C activity.

Without agreeing with or acquiescing to the merits of the rejection, the rejection is
overcome by amending independent claims 43 and 54 to recite that the horseshoe crab is
Tachypleus tridentatus, Limulus polyphemus, Carcinoscorpius rotundicauda, or Tachypleus
gigas. Furthermore, claim 43 is amended to recite that the Factor C has (a-2,3)-linked terminal
sialic acid, and claim 54 is amended to recite that the mammalian cell is a Chinese hamster cell
(superordinate concept of CHO) or a human cell (superordinate concept of HEK).

Accordingly, the Examiner is requested, respectfully, to reconsider and remove this

rejection.

-11 -
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B. In paragraph 8, on page 9 of the Office Action, claims 43-50, 54-57, 62 and 63 are
rejected under 35 U.S.C. §112, first paragraph, as lacking enablement in the specification. While
the Examiner admits that the specification in enabling for factor C isolated from Tachypleus
tridentatus or Carcinoscorpius rotundicauda hemocyte lysate and Tachypleus tridentatus factor
C expressed in Sf9 insect cells, CHO cells, or HEK cells, the Examiner asserts that the
specification does not reasonably provide enablement for all horseshoe crab factor C
polypeptides as encompassed by the claims.

Without agreeing with or acquiescing to the merits of this rejection, Applicant submits
that the amendments to claims 43 and 54, as discussed above, overcome this rejection.

Reconsideration is requested, respectfully.

I11. Rejections under 35 U.S.C. §102/103(a)

A. In paragraph 9, on page 14 of the Office Action, claims 43, 44, 49, 50, 56 and 57
are rejected under 35 U.S.C. §102(b) as being anticipated by Mizumura et al. (WO 2012/118226;
hereafter "Mizumura").

For the following reasons, the rejection is overcome and/or traversed, respectfully.

Mizumura discloses Factor C derived from Tachypleus tridentatus "expressed using
insect cells.” In paragraph [0049], Mizumura teaches that the insect cells are preferably S{9.

Mizumura does not disclose any Factor C expressed using a mammalian cell, as recited in

amended claim 54.

Paragraph [0154] of the present application states as follows: "The above analysis

indicates that the N-type sugar chain of recombinant Factor C expressed in mammalian cells

-12 -
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(CHO and HEK) contains (o-2,3)-linked terminal sialic acid, and that the N-type sugar chain of

recombinant Factor C expressed in insect cells (Sf9) contains no (a-2.3)-linked terminal sialic

'acll. n
Therefore, the Factor C in independent claim 43 is different from the Factor C disclosed

in Mizumura, and is novel there over.

B. In paragraph 10, on page 16 of the Office Action, claims 54, 62, and 63 are
rejected under 35 U.S.C. §102(b) as being anticipated by Koshiba et al. (J. Biol. Chem.,
282:3962-3967 (2007); hereafter "Koshiba").

Regarding claim 54, the Examiner asserts that Koshiba teaches recombinant production
of a Tachypleus tridentatus factor C polypeptide light chain and heavy chain using HEK293
cells.

Regarding claims 62 (now cancelled) and 63, the Examiner asserts that Koshiba teaches
forming a complex of the factor C polypeptide heavy chain and LPS (page 3964, Figure 2; page
3966, paragraph bridging columns 1 and 2), which the Examiner considers to be an endotoxin
assay agent and an endotoxin assay kit.

For the following reasons, the rejection is overcome and/or traversed, respectfully.

Koshiba discloses recombinant production of a Tachypleus tridentatus Factor C
polypeptide light chain and heavy chain using HEK293 cells (page 3963, paragraph bridging
columns 1 and 2).

Paragraph [0005] of the present specification describes that "When endotoxin comes into

contact with the lysate, Factor C, which is a serine protease zymogen present in the lysate, is

-13-
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activated to thereby form activated Factor C." Accordingly, Factor C having activity of Factor C

inevitably has both of endotoxin-binding domain and protease domain.

Koshiba describes several Factor C variants, all of which are a "truncated form of Factor
C." (page 3963, Cloning and Mutagenesis). Koshiba discloses that protease domain of
Tachypleus tridentatus Factor C consists of the amino acid residues from 738 to 994, which
exists in its C-terminal (page 3963, Cloning and Mutagenesis). Koshiba discloses that
endotoxin-binding domain of Tachypleus tridentatus Factor C exists in its N-terminal (page
3967, Implications for Innate Immunity). None of Factor C disclosed in Koshiba has both of an
endotoxin-binding domain and a protease domain. Accordingly, Factor C disclosed in Koshiba
does not have "activity of Factor C" as claimed.

Therefore, the Factor C in independent claim 54 is different from the Factor C disclosed

in Koshiba, and is novel there over.

C. In paragraph 11, on page 17 of the Office Action, claims 43-46, 48-50, 56, and 57
are rejected under 35 U.S.C. §102(b) as anticipated by or, in the alternative, under 35 U.S.C.
§103(a) as obvious over Nakamura et al. (J. Biochem., 99:847-857 (1986); hereafter

"Nakamura") as evidenced by Mizumura (supra).

! Paragraph [0028] of the specification states that "the activity of Factor C refers to such an
activity that the Factor C is activated in the presence of endotoxin to convert Factor B into
activated Factor B." In other words, the activity of Factor C of the present invention is the
"protease activity." Note that the "activity of Factor C" in the present invention is not equal to
"the ability to bind LPS (Lipopolysaccharide, also known as endotoxin)" as defined by Koshiba

(infra).
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According to the Examiner, Nakamura teaches an activated factor C polypeptide purified
from the hemocyte lysate of Tachypleus tridentatus. With regard to claim 44 (now cancelled),
the Examiner states that claim 44 is a product by process claim and, because the host cell is not
specified, claim 44 does not further limit the factor C of claim 43. Regarding the remaining
dependent claims, the Examiner asserts that because the factor C is purified from Tachypleus
tridentatus, it has all of the characteristics of the proteins described in the present specification.

Mizumura is cited to allegedly show that the amino acid sequence of Tachypleus
tridentatus factor C is identical to SEQ ID NO: 2.

For the following reasons, the rejection is overcome and/or traversed, respectfully.

Nakamura discloses purified "natural" Factor C of Tachypleus tridentatus, and does not
disclose a recombinantly expressed Factor C of Tachypleus tridentatus using a mammalian cell
as a host cell.

Paragraph [0153] of the present specification discloses that "MAM ((a-2,3)-linked
terminal sialic acid-specific lectin) was strongly bonded to CHO and less strongly bonded to
HEK. TAL and fetuin have almost the same weak reactivity, but did not react with S{9." In
paragraph [0018] in the specification, it is described that TAL is a native Factor C derived from
Tachypleus tridentatus. Accordingly, a horseshoe crab Factor C expressed using a mammalian
cell as a host cell contains (0-2,3)-linked terminal sialic acid in a greater amount as compared
with TAL, which is the same protein as the Factor C disclosed in Nakamura.

Therefore, the Factor C in independent claim 43 is different from the Factor C disclosed

in Nakamura, and thereby novel and unobvious thereover.

- 15 -
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D. In paragraph 12, on page 20 of the Office Action claims 43-50, 54-57, 62 and 63
are rejected under 35 U.S.C. §102(b) as being anticipated by Ding et al. (U.S. Patent 5,716,834;
hereafter "Ding") as evidenced by Mizumura (supra).

Regarding claims 43, 44 (now cancelled), 54, and 55 (now cancelled), the Examiner
asserts that Ding teaches a mammalian host cell transformed with a recombinant vector for
expressing a factor C. The Examiner further asserts that Ding teaches that the host cell can be
CHO cells and the factor C can be derived from Tachypleus tridentatus.

Regarding claim 45 (now cancelled), the Examiner admits that Ding does not teach the
activated factor C polypeptide recombinantly expressed and recovered from CHO cells has (a-
2,3)-linked terminal sialic acid. However, according to the Examiner, this characteristic would
be inherent in any factor C from 7. tridentatus expressed in CHO cells. The Examiner takes a
similar position with regard to (now cancelled) claim 46 (the factor C has (a-2,3)-linked terminal
sialic acid in a greater amount as compared with a horseshoe crab factor C expressed in Sf9 as a
host cell), claim 47 (the factor C exhibits a residual activity of 10% or higher in the presence of
21 mM sodium citrate), and claim 48 (the factor C has a molecular weight of 128 kDa by SDS-
PAGE under non-reducing conditions).

Regarding claim 49, The Examiner admits that Ding does not teach the amino acid
sequence of T. tridentatus factor C has the amino acid sequence of SEQ ID NO: 2. However,
Mizumura is cited as evidence to show that the amino acid sequence of 7. tridentatus factor C is
allegedly identical to SEQ ID NO: 2.

Regarding claim 50, the Examiner asserts that Ding teaches that the factor C can be

secreted into the culture medium and thus the factor C is considered to be water-soluble.

- 16 -
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Regarding claims 56 (cancelled), 57, 62 (cancelled), and 63, the Examiner asserts that
Ding teaches the recombinant factor C may be employed in a chromogenic assay, wherein upon
activation by endotoxin, the factor C converts the substrate to a colored product, thereby
detecting and quantifying endotoxin, which the Examiner considers to be an endotoxin assay
agent and an endotoxin assay kit.
For the following reasons, the rejection is overcome and/or traversed, respectfully.
Ding discloses a mammalian cell transformed with a recombinant vector comprising
DNA encoding an amino acid sequence of Carcinoscorpius rotundicauda Factor C. However,

Ding neither discloses nor suggests any Factor C "having activity of Factor C." as claimed.

For example, Ding prepared a recombinant vector comprising DNA encoding an amino
acid sequence of Carcinoscorpius rotundicauda Factor C in working example 8. However, Ding
does not practically prepare a recombinant cell having ability for expressing Factor C having
activity of Factor C. Moreover, Ding does not show any scientific evidence for presuming that
any Factor C in Ding has activity of Factor C, rather than endotoxin-binding activity. For
example, in working example 12, endotoxin binding activity was evaluated. However, activity
of Factor C was not evaluated.

Therefore, the Factor C in independent claims 43 and 54 is different from the Factor C

disclosed in Ding, and claims 43 and 54 are novel there over.

E. In paragraph 13 on page 24 of the Office Action, claims 43-50, 54-57, 62 and 63
are rejected under 35 U.S.C. §102(b) as being anticipated by Ding et al. (U.S. Patent 5,858,706;

hereafter "Ding2") as evidenced by Mizumura (supra).
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Regarding claims 43, 44 (cancelled), 54, and 55 (cancelled), the Examiner asserts that
Ding?2 teaches a mammalian host cell transformed with a recombinant vector for expressing a
factor C. The Examiner further asserts that Ding teaches that the host cell can be CHO cells and
the factor C can be derived from Tachypleus tridentatus.

Regarding claims 45 - 48 (45 and 46 are cancelled), the Examiner admits that Ding2 does
not teach the additional recitations. However, according to the Examiner, these characteristics
would be inherent in any factor C from 7. tridentatus expressed in CHO cells.

Regarding claim 49, the Examiner relies on Mizumura as allegedly teaching the amino
acid sequence of 7. tridentatus.

Regarding claim 50, the Examiner asserts that Ding?2 teaches solubilization of the factor
C and the Examiner considers this to mean that the factor C is water-soluble.

Regarding claims 56 (cancelled), 57, 62 (cancelled) and 63, the Examiner asserts that
Ding?2 teaches the recombinant factor C for use in an assay for endotoxin detection and teaches
elements for conducting such an assay, which is considered to be an endotoxin assay agent and
an endotoxin assay Kkit.

For the following reasons, the rejection is overcome and/or traversed, respectfully.

Ding2 discloses a mammalian cell transformed with a recombinant vector comprising
DNA encoding an amino acid sequence of Carcinoscorpius rotundicauda Factor C, as does Ding
(supra). In Ding2, a recombinant Factor C "having endotoxin-binding activity" is disclosed.

However, Ding 2 never discloses nor suggests a recombinant Factor C "having activity of Factor

C." as claimed.

- 18-
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In Ding2, cDNA of Carcinoscorpius rotundicauda Factor C (CrFC21) was cloned into

mammalian expression vector. However, production of a recombinant Factor C was conducted

using a yeast cell, and not conducted using a mammalian cell.

The subject of Ding 2 is to offer a Factor C "having endotoxin-binding activity." Thus,

the subject of Ding 2 is not to offer a Factor C "having activity of Factor C."

That is, in Ding2, other substantial applications than endotoxin-binding are not disclosed
as an application of recombinant Factor C. Moreover, Ding2 argues an advantage of his
invention by comparison with a clotting reaction using LAL, which is equal to the cascade
reaction in the present application. Furthermore, in paragraph 3 of the Detailed Description of
the Invention in Ding?2, it is described that the "rCrFC can be purified by affinity methods using
gram-negative LPS as the affinity reagent.”

In paragraph [0005] of the present specification, it is explained that "when endotoxin
comes into contact with the lysate, Factor C, which is a serine protease zymogen present in the
lysate, is activated to thereby form activated Factor C. The thus-formed activated Factor C
activates Factor B present in the lysate, to thereby form activated Factor B." That is, Factor C is
a protease zymogen which matures into activated Factor C when contact with endotoxin.

Accordingly, if rCrEFC in Ding2 was Factor C having activity of Factor C. rCrFC purified by

affinity methods using gram-negative LPS as the affinity reagent should be activated Factor C,

rather than Factor C (protease zymogen).

Activated Factor C already expresses activity for transforming Factor B into activated
Factor B without depending on the presence or absence of endotoxin. Accordingly, activated

Factor C cannot be used for endotoxin detection based on protease activity. That is, if rCrFC in

-19-
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Ding2 was Factor C having activity of Factor C, rCrFC could not be used for endotoxin detection

based on protease activity. Therefore, at the time of the invention, one of ordinary skill in the art

would readily recognize that a recombinant Factor C in Ding2 has endotoxin-binding activity,

but does not have activity of Factor C.

In addition, a subsequent application of Ding (US 6,645,724) describes in paragraph 3 of

the Related Art that "also, it was found that LPS could not activate the enzymatic activity of

yeast rFC, thus, a direct enzyme-based LPS detection is not possible using rFC produced in

yeast." That is, the inventor (Ding) himself admits that a recombinant Factor C disclosed in

Ding?2 does not have activity of Factor C, and thereby cannot be used for endotoxin detection

based on enzymatic activity.

Therefore, in view of the description in Ding2 and also based on scientific facts, Factor C
having activity of Factor C is not disclosed in Ding2. Moreover, specific means for producing
Factor C having activity of Factor C is neither disclosed nor suggested in Ding?2.

In conclusion, the Factor C in independent claims 43 and 54 is different from the Factor

C disclosed in Ding2, and claims 43 and 54 are novel there over.

IV.  Rejection under 35 U.S.C. §101

In paragraph 14 at pate 27 of the Office Action, claims 43-46, 48-50, 56, and 57 are
rejected under 35 U.S.C. §101 because the claimed invention allegedly is directed to a judicial

exception without significantly more.
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According to the Examiner, given a broadest reasonable interpretation, the horseshoe
crab factor C of claims 43-46 and 48-50 encompasses a naturally occurring horseshoe crab
factor C.

Applicant submits that the amended claims 45 and 54 do not encompass naturally
occurring Factor C. Claim 43 recites that the Factor C contains (0-2,3)-linked terminal sialic
acid in a greater amount as compared with a native horseshoe crab Factor C and claim 54 recites
a Factor C expressed in a mammalian host cell.

Accordingly, the Examiner is requested, respectfully, to reconsider and remove this
rejection.

In view of the above, reconsideration and allowance of this application are now believed
to be in order, and such actions are hereby solicited. If any points remain in issue which the
Examiner feels may be best resolved through a personal or telephone interview, the Examiner is
kindly requested to contact the undersigned at the telephone number listed below.

The U.S. Patent and Trademark Office is hereby directed and authorized to charge all
required fees, except for the Issue Fee and the Publication Fee, to Deposit Account No. 19-4880.
Please also credit any overpayments to said Deposit Account.

Respectfully submitted,

/Alan C. Townsley/ Reg. No. 64,740 for

SUGHRUE MION, PLLC Susan J. Mack
Telephone: 202.293.7060 Registration No. 30,951
Facsimile: 202.293.7860

WASHINGTON OFFICE

23373

CUSTOMER NUMBER

Date: March 16, 2017
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A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3MONTHS FROM THE MAILING DATE OF
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Disposition of Claims*
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5a) Of the above claim(s) 51-53,58-61 and 64 is/are withdrawn from consideration.

6)[] Claim(s) ___is/are allowed.

7)X Claim(s) 43.47-50.54.57.63 and 65-78 is/are rejected.

8)[1 Claim(s) _____is/are objected to.

9 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
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hitn/raww.usplo.gov/patenis/init_events/pph/indax.jsp or send an inquiry to PPHeedback@uspto.qoy.
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10)[X] The specification is objected to by the Examiner.
11)[] The drawing(s) filed on is/are: a)[_] accepted or b)[] 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)[C] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a)[J Al b)[J Some** ¢)[] None of the:
1.0 Certified copies of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in Application No.
3.0 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.
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DETAILED ACTION

Status of the Application
1. The present application is being examined under the pre-AlA first to invent
provisions.
2. Claims 43, 47-54, 57-61, and 63-78 are pending in the application.
3. Applicant’'s amendment to the claims, filed on 3/16/2017, is acknowledged. This
listing of the claims replaces all prior versions and listings of the claims.
4. Applicant’'s amendment to the specification, filed on 3/16/2017, is acknowledged.
5. Applicant’s remarks filed on 3/16/2017 in response to the non-final rejection
mailed on 9/16/2016 have been fully considered.
6. Rejections previously applied to claims 44-46, 55, 56, and 62 are withdrawn
solely in view of the instant amendment to cancel these claims.
7. The text of those sections of Title 35 U.S. Code not included in the instant action

can be found in a prior Office action.

Election/Restriction
8. Claims 51-53, 58-61, and 64 are withdrawn from further consideration pursuant
to 37 CFR 1.142(b) as being drawn to a nonelected invention, there being no allowable
generic or linking claim. Election was made without traverse in the reply filed on

8/24/2016.
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9. Claims 43-50, 54-57, 62, and 63 are being examined on the merits with claim 49
being examined only to the extent the claim reads on the elected subject matter of the

species of SEQ ID NO: 2.

Information Disclosure Statement
10.  The information disclosure statement (IDS) submitted on 10/26/2016 is in
compliance with the provisions of 37 CFR 1.97. Accordingly, the information disclosure

statement is being considered by the examiner.

Specification/Informalities
11.  The objection to the disclosure because it contains an embedded hyperlink
and/or other form of browser-executable code is maintained for the reasons of record
and the reasons set forth below. Applicant's amendment to the specification to remove
“http://” is acknowledged, however, the disclosure of “www.pssj.jp...” is still considered
to be browser executable code. In the interest of compact prosecution, applicant may

consider amending the “www.pssj.jp...” to “available on the world wide web at pssj.jp...”

Claim Objection
12.  Claim 54 is objected to in the recitation of “Chinese hamster cell" and in the
interest of improving claim form, it is suggested that the noted phrase be amended to

recite, e.g., "Chinese hamster ovary cell".
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Claim Rejections - 35 USC § 112, Fourth Paragraph

The following is a quotation of pre-AlA 35 U.S.C. 112, fourth paragraph:

Subject to the following paragraph [i.e., the fifth paragraph of pre-AlIA 35 U.S.C. 112], a claim
in dependent form shall contain a reference to a claim previously set forth and then specify a
further limitation of the subject matter claimed. A claim in dependent form shall be construed
to incorporate by reference all the limitations of the claim to which it refers.

13.  Claims 49 and 77 are rejected under 35 U.S.C. 112(d) or pre-AlA 35 U.S.C. 112,
4th paragraph, as being of improper dependent form for failing to further limit the subject
matter of the claim upon which it depends, or for failing to include all the limitations of
the claim upon which it depends. This rejection is necessitated by applicant's
amendment to claims 43 and 54 to recite "wherein the horseshoe crab is selected from
the group consisting of Tachypleus tridentatus, Limulus polyphemus, Carcinoscorpius
rotundicauda, and Tachypleus gigas".

As amended, the horseshoe crab Factor C of claims 43 and 54 is limited to a
Tachypleus tridentatus, Limulus polyphemus, Carcinoscorpius rotundicauda,
or Tachypleus gigas Factor C. In view of the recitation of "but which includes
substitution, deletion, insertion, or addition of one or several amino acid residues”, the
amino acid sequences encompassed by claims 49 and 77 are unlimited and thus do not
further limit claims 43 and 54, respectively. Applicant may cancel the claim(s), amend
the claim(s) to place the claim(s) in proper dependent form, rewrite the claim(s) in
independent form, or present a sufficient showing that the dependent claim(s) complies
with the statutory requirements. Applicant may consider amending claims 49 and 77 to

delete parts (B) and (D).
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Claim Rejections - 35 USC § 112, Second Paragraph

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.

14.  Claims 49 and 77 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. This rejection is necessitated by applicant's
amendment to claims 43 and 54 to recite "wherein the horseshoe crab is selected from
the group consisting of Tachypleus tridentatus, Limulus polyphemus, Carcinoscorpius
rotundicauda, and Tachypleus gigas".

As amended, the horseshoe crab Factor C of claims 43 and 54 is limited to a
Tachypleus tridentatus, Limulus polyphemus, Carcinoscorpius rotundicauda,
or Tachypleus gigas Factor C. However, in view of the recitation of "but which includes
substitution, deletion, insertion, or addition of one or several amino acid residues” in
claims 49 and 77, the amino acid sequences encompassed by claims 49 and 77 (which
depend from claims 43 and 54, respectively) are unlimited and thus it is unclear as to
the scope of Factor C polypeptides that are intended as being encompassed by claims
49 and 77. It is suggested that applicant clarify claims 49 and 77. In the interest of
compact prosecution, applicant may consider amending claims 49 and 77 to delete

parts (B) and (D).

Claim Rejections - 35 USC § 112, First Paragraph
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15.  The written description and scope of enablement rejections of claims 43, 47-50,
54, 57, and 63 under 35 U.S.C. 112 (pre-AlA), first paragraph, are withdrawn in view of
applicant’s amendment to claims 43 and 54 to recite “A horseshoe crab Factor
C...wherein the horseshoe crab is selected from the group consisting of Tachypleus
tridentatus, Limulus polyphemus, Carcinoscorpius rotundicauda, and Tachypleus
gigas”. Recombinant expression of Factor C polypeptides of Tachypleus

tridentatus, Limulus polyphemus, Carcinoscorpius rotundicauda, and Tachypleus gigas
were well-known at the time of the invention. Also, it was well-known in the prior art at
the time of the invention that different cell types add a sialic acid to an expressed
polypeptide using only a particular linkage, e.g., Chinese Hamster Ovary (CHO) cells
are only able to add sialic acid using an a-2,3 linkage (see, e.g., paragraph 8 of
Cottingham et al., US 2014/0249082, which has priority to 2010, cited on the IDS filed
on 10/26/2016). As such, one of skill in the art would recognize that the specification in
view of the state of the art at the time of the invention adequately describes and enables

the full scope of the claimed horseshoe crab Factor C polypeptides.

Claim Rejections - 35 USC § 102
16.  The rejection of claims 43, 49, 50, and 57 under pre-AlA 35 U.S.C. 102(b) as
being anticipated by Mizumura et al. (WO 2012/118226 A1; cited on the IDS filed on
6/9/2015; hereafter “Mizumura”) is withdrawn in view of applicant's amendment to claim
43 to recite “which contains (0-2,3)-linked terminal sialic acid in a greater amount, as

compared with a native horseshoe crab Factor C and/or a horseshoe crab Factor C
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expressed using Sf9 as a host cell”. According to the specification, a Tachypleus
tridentatus Factor C polypeptide recombinantly produced using insect Sf9 cells as an
expression host does not react with a (a-2,3)-linked terminal sialic acid-specific lectin
(specification at paragraph 153), indicating that (a-2,3)-linked terminal sialic acid is not
present on the Sf9 cell-produced T. tridentatus Factor C polypeptide. Further according
to the specification, a native Tachypleus tridentatus Factor C polypeptide reacts with a
(a-2,3)-linked terminal sialic acid-specific lectin (specification at paragraph 153),
indicating that (a-2,3)-linked terminal sialic acid is present on the native T. fridentatus
Factor C polypeptide. As such, Mizumura’s Sf9 cell-produced T. tridentatus Factor C
polypeptide does not contain (a-2,3)-linked terminal sialic acid in a greater amount, as
compared with a native horseshoe crab Factor C and/or a horseshoe crab Factor C

expressed using Sf9 as a host cell, and thus does not satisfy all claim limitations.

17.  The rejection of claims 54, 62, and 63 under pre-AlA 35 U.S.C. 102(b) as being
anticipated by Koshiba et al. (J. Biol. Chem. 282:3962-3967, 2007; cited on Form PTO-
892; hereafter “Koshiba”) is withdrawn in view of the amendment to claim 54 to recite
“having activity of Factor C”. Accarding o the spaciiication, “the activity of Faclor C
refers o such an activily that the Factor C is activated in the presence of endotoxin io
convert Factor B into activaied Faclor B” (specification at p. 38, paragraph 28), which as
noted by applicant, is considerad {0 be the “protease activity” of Facdor €, and dosas not

refer io the ability 1o bind (o LPE (remarks al p. 14, fooincie). Koshiba doss not teach a

Seikagaku Corporation Exhibit 2033 - Page 61 of 164
Charles River Laboratories, Inc. v. Seikagaku Corporation
PGR2025-00023



Application/Control Number: 14/650,767 Page 8
Art Unit: 1656

hrorseshoe crab Faclor € having "Faclor C aclivity” as defined according 1o the

apecification.

Claim Rejections - 35 USC § 102/103
18.  The rejection of claims 43, 48-50, and 57 under pre-AlA 35 U.S.C. 102(b) as
anticipated by or, in the alternative, under pre-AlA 35 U.S.C. 103(a) as obvious over
Nakamura et al. (J. Biochem. 99:847-857, 1986; cited on the IDS filed on 6/9/2015;
hereafter “Nakamura”) as evidenced by Mizumura (supra) is maintained for the reasons
of record and the reasons set forth below. The rejection has been modified to address
applicant’'s amendment to the claims.

Claims 43, 48-50, 57, and 65 are rejected under pre-AlA 35 U.S.C. 102(b) as
anticipated by or, in the alternative, under pre-AlA 35 U.S.C. 103(a) as obvious over
Nakamura (supra) as evidenced by Mizumura (supra).

Claims 43, 48-50, and 65 are drawn to a horseshoe crab Factor C having activity
of Factor C, which contains (a-2,3)-linked terminal sialic acid in a greater amount, as
compared with a native horseshoe crab Factor C and/or a horseshoe crab Factor C
expressed using Sf9 as a host cell, wherein the horseshoe crab is selected from the
group consisting of Tachypleus tridentatus, Limulus polyphemus, Carcinoscorpius
rotundicauda, and Tachypleus gigas.

Claim 57 is drawn to an endotoxin assay kit comprising an endotoxin assay

agent containing the Factor C according to claim 43 and one or more elements.
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Regarding claim 43, Nakamura teaches an activated Factor C polypeptide
purified from the hemocyte lysate of Tachypleus tridentatus (p. 848, sentence bridging
columns 1 and 2). Nakamura teaches activation of factor B by the activated Factor C (p.
851, column 2), and thus Nakamura’s purified Factor C has “activity of Factor C”.

Nakamura does not teach the activated factor C polypeptide purified from the
hemocyte lysate of T. tridentatus contains (a-2,3)-linked terminal sialic acid in a greater
amount, as compared with a native horseshoe crab Factor C and/or a horseshoe crab
Factor C expressed using Sf9 as a host cell. However, according to the specification,
Factor C polypeptide derived from T. tridentatus has (0-2,3)-linked terminal sialic acid
(paragraph 153), while T. tridentatus factor C polypeptide expressed in Sf9 as a host
cell does not have any (a-2,3) linked terminal sialic acid (paragraph 154). As such, since
factor C polypeptide derived from T. tridentatus has (a-2,3)-linked terminal sialic acid
and since T. tridentatus factor C polypeptide expressed in Sf9 as a host cell does not
have any (a-2,3) linked terminal sialic acid, it follows that Nakamura’s activated Factor C
polypeptide purified from T. tridentatus necessarily has a greater amount of (a-2,3)-
linked terminal sialic acid than T. tridentatus factor C polypeptide expressed in Sf9 as a
host cell.

Regarding claims 48 and 65, Nakamura does not teach the activated factor C
polypeptide purified from the hemocyte lysate of T. tridentatus has a molecular weight
as recited in the claims. However, the specification teaches that factor C polypeptide
derived from T. fridentatus has a molecular weight of 124 kDa by SDS-PAGE under

non-reducing conditions (paragraph 144 and Table 1). As such, since Nakamura’s
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activated factor C polypeptide is derived from T. tridentatus, it follows that Nakamura’s
activated factor C polypeptide necessarily has a molecular weight of 124 kDa by SDS-
PAGE under non-reducing conditions.

Regarding claim 49, Nakamura does not teach the amino acid sequence of the
activated factor C polypeptide purified from the hemocyte lysate of T. tridentatus has the
amino acid sequence of SEQ ID NO: 2. However, evidentiary reference of Mizumura is
cited to show that the amino acid sequence of Tachypleus tridentatus factor C is
identical to SEQ ID NO: 2 herein (see Appendix A at pp. 30 and 31 of the Office action
mailed on 9/16/2016).

Regarding claim 50, Nakamura teaches the Factor C has catalytic activity in an
aqueous buffer (p. 852, Figure 6) and thus Nakamura’s Factor C is considered to be
water-soluble.

Regarding claim 57, Nakamura teaches reconstitution of the LPS-mediated
clotting system, including the activated factor C polypeptide purified from the hemocyte
lysate of T. fridentatus, which is considered to be an endotoxin assay kit as

encompassed by claim 57.

19.  RESPONSE TO REMARKS: Beginning at p. 14 of the remarks, applicant argues
that Nakamura discloses native T. tridentatus Factor C and does not disclose a
recombinantly expressed Factor C of T. tridentatus using a mammalian cell as a host
cell. Applicant argues that the specification at paragraph 153 discloses that a

recombinantly expressed Factor C of T. tridentatus using a mammalian cell as a host
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cell contains (0-2,3)-linked terminal sialic acid in a greater amount as compared with
native T. tridentatus Factor C, which native T. tridentatus Factor C is the same as
Nakamura'’s Factor C and thus the Factor C of claim 43 is different from Nakamura’s
Factor C.

Applicant’s argument is not found persuasive. First, claims 43, 48-50, 57, and 65
do not require a recombinantly expressed Factor C of T. tridentatus using a mammalian
cell as a host cell. Second, claim 43 recites the alternative of containing (a-2,3)-linked
terminal sialic acid in a greater amount, as compared with a horseshoe crab Factor C
expressed using Sf9 as a host cell. As noted above, according to the specification,
Factor C polypeptide derived from T. tridentatus has (0-2,3)-linked terminal sialic acid
(paragraph 153), while T. tridentatus factor C polypeptide expressed in Sf9 as a host
cell does not have any (a-2,3) linked terminal sialic acid (paragraph 154). Thus, Factor
C polypeptide derived from T. tridentatus contains (a-2,3)-linked terminal sialic acid in a
greater amount, as compared with a horseshoe crab Factor C expressed using Sf9 as a
host cell. For these reasons, Nakamura'’s native T. tridentatus Factor C anticipates the

claims.

20.  The rejection of claims 43, 47-50, 54, 57, and 63 under pre-AlA 35 U.S.C. 102(b)
as anticipated by or, in the alternative, under pre-AlA 35 U.S.C. 103(a) as obvious over
Ding et al. (US 5,716,834; cited on Form PTO-892 mailed on 9/16/2016; hereafter

“Ding”) as evidenced by Mizumura (supra) is maintained for the reasons of record and
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the reasons set forth below. The rejection has been modified to address applicant’s
amendment to the claims.

Claims 43, 47-50, 54, 57, 63, and 65-78 are rejected under pre-AlA 35 U.S.C.
102(b) as anticipated by or, in the alternative, under pre-AlA 35 U.S.C. 103(a) as
obvious over Ding (supra) as evidenced by Mizumura (supra). See MPEP 2112.1lI
regarding a rejection under 35 U.S.C. 102/103 and see MPEP 2131.01 regarding a
multiple reference 35 U.S.C. 102 rejection.

Claims 43, 47-50, and 65-69 are drawn to a horseshoe crab Factor C having
activity of Factor C, which contains (a-2,3)-linked terminal sialic acid in a greater
amount, as compared with a native horseshoe crab Factor C and/or a horseshoe crab
Factor C expressed using Sf9 as a host cell, wherein the horseshoe crab is selected
from the group consisting of Tachypleus tridentatus, Limulus
polyphemus, Carcinoscorpius rotundicauda, and Tachypleus gigas.

Claims 54 and 70-78 are drawn to a horseshoe crab Factor C having activity of
Factor C producible by a method for producing a horseshoe crab Factor C, the method
comprising expressing the horseshoe crab Factor C using a mammalian cell as a host
cell,

wherein the horseshoe crab is selected from the group consisting of Tachypleus
tridentatus, Limulus polyphemus, Carcinoscorpius rotundicauda, and Tachypleus gigas,

wherein the mammalian cell is selected from the group consisting of a Chinese

hamster cell and a human cell.
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Claims 57 and 63 are drawn to an endotoxin assay kit comprising an endotoxin
assay agent containing the Factor C according to claim 43 or 54, respectively, and one
or more elements.

Regarding claims 43 and 54, the reference of Ding teaches a mammalian host
cell transformed with a recombinant vector for expressing a horseshoe crab Factor C
(column 2, lines 46-55). Ding teaches a method for producing the horseshoe crab
Factor C by culturing the host cell and recovering the horseshoe crab Factor C protein
(column 2, lines 58-63). Ding teaches the mammalian host cell includes a Chinese
Hamster Ovary cell (column 19, lines 39-43). Ding teaches four species of horseshoe
crab, including T. tridentatus and C. rotundicauda (column 1, lines 18-20) and
polynucleotides encoding each of the T. tridentatus and C. rotundicauda Factor C
polypeptides (Figure 11). Ding teaches activation of the horseshoe crab Factor C by
endotoxin (column 2, lines 7-9).

Ding does not teach the activated horseshoe crab Factor C polypeptide
recombinantly expressed and recovered from CHO cells has (a-2,3) linked terminal
sialic acid in a greater amount as compared with a horseshoe crab Factor C expressed
in Sf9 as a host cell. However, the specification teaches that horseshoe crab Factor C
polypeptide recombinantly expressed and recovered from CHO cells has (0-2,3) linked
terminal sialic acid (paragraph 154), while a native horseshoe crab Factor C polypeptide
expressed in Sf9 as a host cell does not have any (a-2,3) linked terminal sialic acid
(paragraph 154). As such, since horseshoe crab Factor C recombinantly expressed and

recovered from CHO cells has (a-2,3)-linked terminal sialic acid and a native horseshoe
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crab Factor C polypeptide expressed in Sf9 as a host cell does not have any (a-2,3)
linked terminal sialic acid, it follows that Ding’s activated horseshoe crab Factor C
polypeptide recombinantly expressed and recovered from CHO cells necessarily has a
greater amount of (a-2,3)-linked terminal sialic acid than horseshoe crab Factor C
polypeptide expressed in Sf9 as a host cell.

Regarding claims 47 and 70, Ding does not teach the activated horseshoe crab
Factor C polypeptide recombinantly expressed and recovered from CHO cells exhibits a
residual activity of 10% or higher in the presence of 21 mM sodium citrate. However,
Figure 7 of this application shows that horseshoe crab Factor C polypeptide
recombinantly expressed and recovered from CHO cells exhibits a residual activity of
10% or higher in the presence of 10% sodium citrate with a dilution factor of 8, which,
according to the specification is about 21 mM sodium citrate (p. 87). As such, since
horseshoe crab Factor C recombinantly expressed and recovered from CHO cells
recombinantly expressed and recovered from CHO cells exhibits a residual activity of
10% or higher in the presence of 21 mM sodium citrate, it follows that Ding’s activated
horseshoe crab Factor C polypeptide recombinantly expressed and recovered from
CHO cells necessarily exhibits a residual activity of 10% or higher in the presence of 21
mM sodium citrate.

Regarding claims 48, 65, 75, and 76, Ding does not teach the activated
horseshoe crab Factor C polypeptide recombinantly expressed and recovered from
CHO cells has a molecular weight as recited in the claims. However, the specification

teaches that T. tridentatus factor C polypeptide recombinantly expressed and recovered
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from CHO cells has a molecular weight of 128 kDa by SDS-PAGE under non-reducing
conditions (paragraph 144 and Table 1). As such, since Ding’s activated T. fridentatus
factor C polypeptide is recombinantly expressed and recovered from CHO cells, it
follows that Ding’s activated factor C polypeptide necessarily has a molecular weight of
128 kDa by SDS-PAGE under non-reducing conditions.

Regarding claims 49 and 77, Ding does not teach the amino acid sequence of T.
tridentatus factor C has the amino acid sequence of SEQ ID NO: 2. However,
evidentiary reference of Mizumura is cited to show that the amino acid sequence of T.
tridentatus factor C is identical to SEQ ID NO: 2 herein (see Appendix A at pp. 30 and
31 of the Office action mailed on 9/16/2016).

Regarding claims 50 and 78, Ding teaches the horseshoe crab factor C can be
secreted into the culture medium (column 3, lines 47-48) and thus the horseshoe crab
factor C is considered to be water-soluble.

Regarding claims 57 and 63, Ding teaches the recombinant horseshoe crab
Factor C may be employed in a chromogenic assay, wherein upon activation by
endotoxin, the horseshoe crab Factor C converts the substrate to a colored product,
thereby detecting and quantifying endotoxin (column 2, lines 7-11), which is considered
to be an endotoxin assay kit as encompassed by claims 57 and 63.

Regarding claims 66 and 71, Ding does not teach the activated horseshoe crab
Factor C polypeptide recombinantly expressed and recovered from CHO cells exhibits a
residual activity of 25% or higher in the presence of 52 mM sodium hydrogencarbonate.

However, Figure 7 of this application shows that horseshoe crab Factor C polypeptide
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recombinantly expressed and recovered from CHO cells exhibits a residual activity of
25% or higher in the presence of about 7% sodium citrate with a dilution factor of 8,
which, according to the specification is about 52 mM sodium hydrogencarbonate
(specification at p. 87). As such, since horseshoe crab Factor C recombinantly
expressed and recovered from CHO cells recombinantly expressed and recovered from
CHO cells exhibits a residual activity of 25% or higher in the presence of 52 mM sodium
hydrogencarbonate, it follows that Ding’s activated horseshoe crab Factor C polypeptide
recombinantly expressed and recovered from CHO cells necessarily exhibits a residual
activity of 25% or higher in the presence of 52 mM sodium hydrogenate.

Regarding claims 67 and 72, Ding does not teach the activated horseshoe crab
Factor C polypeptide recombinantly expressed and recovered from CHO cells exhibits a
residual activity of 25% or higher in the presence of 214 mM sodium chloride. However,
Figure 7 of this application shows that horseshoe crab Factor C polypeptide
recombinantly expressed and recovered from CHO cells exhibits a residual activity of
25% or higher in the presence of about 10% sodium citrate with a dilution factor of 4,
which, according to the specification is about 214 mM sodium chloride (specification at
p. 87). As such, since horseshoe crab Factor C recombinantly expressed and recovered
from CHO cells recombinantly expressed and recovered from CHO cells exhibits a
residual activity of 25% or higher in the presence of 214 mM sodium chloride, it follows
that Ding’s activated horseshoe crab Factor C polypeptide recombinantly expressed
and recovered from CHO cells necessarily exhibits a residual activity of 25% or higher

in the presence of 214 mM sodium chloride.
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Regarding claims 68 and 73, Ding does not teach the activated horseshoe crab
Factor C polypeptide recombinantly expressed and recovered from CHO cells exhibits a
residual activity of 15% or higher in the presence of 16 mM magnesium sulfate.
However, Figure 7 of this application shows that horseshoe crab Factor C polypeptide
recombinantly expressed and recovered from CHO cells exhibits a residual activity of
15% or higher in the presence of about 0.5 M magnesium sulfate with a dilution factor of
16, which, according to the specification is about 16 mM magnesium sulfate
(specification at p. 88). As such, since horseshoe crab Factor C recombinantly
expressed and recovered from CHO cells recombinantly expressed and recovered from
CHO cells exhibits a residual activity of 15% or higher in the presence of 16 mM
magnesium sulfate, it follows that Ding’s activated horseshoe crab Factor C polypeptide
recombinantly expressed and recovered from CHO cells necessarily exhibits a residual
activity of 15% or higher in the presence of 16 mM magnesium sulfate.

Regarding claims 69 and 74, Ding does not teach the activated horseshoe crab
Factor C polypeptide recombinantly expressed and recovered from CHO cells exhibits a
residual activity of 35% or higher in the presence of 2.5 mM calcium chloride. However,
Figure 7 of this application shows that horseshoe crab Factor C polypeptide
recombinantly expressed and recovered from CHO cells exhibits a residual activity of
35% or higher in the presence of 0.5 M calcium chloride with a dilution factor of 100,
which, according to the specification is about 2.5 mM calcium chloride (specification at
p. 88). As such, since horseshoe crab Factor C recombinantly expressed and recovered

from CHO cells recombinantly expressed and recovered from CHO cells exhibits a
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residual activity of 35% or higher in the presence of 2.5 mM calcium chloride, it follows
that Ding’s activated horseshoe crab Factor C polypeptide recombinantly expressed
and recovered from CHO cells necessarily exhibits a residual activity of 35% or higher

in the presence of 2.5 mM calcium chloride.

21. RESPONSE TO REMARKS: Beginning at p. 16 of the remarks, applicant argues
that Ding does not teach or suggest a Factor C having Factor C activity as claimed.
According to applicant, Ding “does not practically prepare a recombinant cell having
ability for expressing Factor C having activity of Factor C" and "does not show any
scientific evidence for presuming that Factor C in Ding has activity of Factor C”, rather
than just endotoxin binding activity. As evidence, applicant points to Example 12 of
Ding, which evaluated endotoxin binding but according to applicant, did not evaluate
Factor C activity.

Applicant’s argument is not found persuasive. Ding discloses polynucleotides
encoding each of the T. tridentatus and C. rotundicauda Factor C polypeptides (Figure
11), experimental methods for making a recombinant cell that expresses and produces
a horseshoe crab Factor C polypeptide (e.g., column 9, line 55 to column 21, line 35), a
method for purifying the Factor C proenzyme (abstract; column 21, line 36 to column 24,
line 16), and a method for activating Factor C by LPS endotoxin to activated Factor C
that converts a fluorometic substrate (column 25, lines 25-27). Ding discloses that the
recombinant horseshoe crab Factor C has “the same enzymatic activity as Factor C

protein in assays for Gram negative bacterial endotoxin” (emphasis added; column 2,
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lines 16-18) and notes that in the assay, when the Factor C is activated by endotoxin, it
converts the substrate to a colored product (column 2, lines 7-11). At the time of the
invention, the activation of Factor C to an enzymatically active form by endotoxin was
well known in the prior art. For example, the reference of lwanaga, S. (Curr. Opin.
Immun. 5:74-82, 1993; cited on the IDS filed on 6/9/2015) teaches "In the presence of
LPS, an LPS-sensitive serine protease zymogen, factor C, is autocatalytically activated.
The active factor C then activates zymogen factor B” (p. 74, column 1). As such, given
Ding’s teachings that Factor C is activated to a substrate-cleaving form by endotoxin
and that the recombinant horseshoe crab Factor C has the same enzymatic activity as
Factor C protein in assays for Gram negative bacterial endotoxin, one would recognize
that the activated recombinant horseshoe crab Factor C of Ding has “activity of Factor
C” as defined in the specification, i.e., Factor C is activated in the presence of endotoxin
to convert Factor B into activated Factor B (specification at p. 36, paragraph 28) or as
defined by applicant, i.e., “protease activity” of Factor C (applicant’'s remarks at p. 14,
footnote).

It should be noted that Ding’s horseshoe crab Factor C and the horseshoe crab
Factor C of the claims are made by identical or substantially identical processes and
according to MPEP 2112.01.1, “[w]here the claimed and prior art products
are...produced by identical or substantially identical processes, a prima facie case of
either anticipation or obviousness has been established”. Moreover, it is known in the
prior art that CHO cells are only able to add sialic acid using the a-2,3 linkage (see, e.g.,

paragraph 8 of Cottingham et al., US 2014/0249082, which has priority to 2010, cited on
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the IDS filed on 10/26/2016). Since the Office does not have the facilities for examining
and comparing applicant’s recombinant Factor C with the Factor C of the prior art, the
burden is on the applicant to show a novel or unobvious difference between the claimed
product and the product of the prior art (i.e., that the protein of the prior art does not
possess the same material structural and functional characteristics of the claimed
protein). See In re Best, 562 F.2d 1252, 195 USPQ 430 (CCPA 1977) and In re
Fitzgerald et al., 205 USPQ 594.

Although applicant cites to Example 12 of Ding as allegedly disclosing only the
evaluation of endotoxin (LPS) binding and not Factor C activity, Ding discloses that
when Factor C was complexed to LPS strips and incubated with its fluorometric
substrate, the Factor C activity remained detectable (column 25, lines 25-27). Thus, in
view of Ding's teaching that Factor C is activated by endotoxin to have the activity of
converting a substrate to a colored product (column 2, lines 7-11), one would recognize
that the horseshoe crab Factor C of Ding’s Example 12 has “activity of Factor C” as
defined in the specification, i.e., Factor C is activated in the presence of endotoxin to
convert Factor B into activated Factor B (specification at p. 36, paragraph 28) or as
defined by applicant, i.e., “protease activity” of Factor C (applicant’s remarks at p. 14,
footnote).

In this case, it appears that applicant has discovered a new property of a prior art
composition, e.g., a T. tridentatus recombinantly expressed by a CHO cell has
increased (a-2,3)-linked terminal sialic acid as compared with native T. tridentatus

Factor C and a horseshoe crab Factor C expressed using Sf9 as a host cell. However,
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the discovery of a previously unappreciated property of a prior art composition does not

render the old composition patentably new to the discoverer (MPEP 2112.1).

22.  The rejection of claims 43, 47-50, 54, 57, and 63 under pre-AlA 35 U.S.C. 102(b)
as anticipated by or, in the alternative, under pre-AlA 35 U.S.C. 103(a) as obvious over
Ding et al. (US 5,858,706; cited on the IDS filed on 6/9/2015; hereafter “Ding2”) as
evidenced by Mizumura (supra) is maintained for the reasons of record and the reasons
set forth below. The rejection has been modified to address applicant’s amendment to
the claims.

Claims 43, 47-50, 54, 57, 63, and 65-78 are rejected under pre-AlA 35 U.S.C.
102(b) as anticipated by or, in the alternative, under pre-AlA 35 U.S.C. 103(a) as
obvious over Ding2 (supra) as evidenced by Mizumura (supra). See MPEP 2112.11I
regarding a rejection under 35 U.S.C. 102/103. See MPEP 2131.01 regarding a multiple
reference 35 U.S.C. 102 rejection.

Claims 43, 47-50, and 65-69 are drawn to a horseshoe crab Factor C having
activity of Factor C, which contains (a-2,3)-linked terminal sialic acid in a greater
amount, as compared with a native horseshoe crab Factor C and/or a horseshoe crab
Factor C expressed using Sf9 as a host cell, wherein the horseshoe crab is selected
from the group consisting of Tachypleus tridentatus, Limulus
polyphemus, Carcinoscorpius rotundicauda, and Tachypleus gigas.

Claims 54 and 70-78 are drawn to a horseshoe crab Factor C having activity of

Factor C producible by a method for producing a horseshoe crab Factor C, the method
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comprising expressing the horseshoe crab Factor C using a mammalian cell as a host
cell,

wherein the horseshoe crab is selected from the group consisting of Tachypleus
tridentatus, Limulus polyphemus, Carcinoscorpius rotundicauda, and Tachypleus gigas,

wherein the mammalian cell is selected from the group consisting of a Chinese
hamster cell and a human cell.

Claims 57 and 63 are drawn to an endotoxin assay kit comprising an endotoxin
assay agent containing the Factor C according to claim 43 or 54, respectively, and one
or more elements.

Regarding claims 43 and 54, the reference of Ding2 teaches a mammalian host
cell, including a CHO cell, transformed with a recombinant vector for expressing a cDNA
encoding a Factor C (column 9, Example 1). Ding2 teaches cDNAs for expressing any
horseshoe crab Factor C polypeptide, including the representative examples of T.
tridentatus and C. rotundicauda Factor C polypeptides (column 3, lines 14-20). Ding2
teaches a method for producing the Factor C by culturing the host cell and recovering
the Factor C protein (column 9, Example 1). Ding2 teaches mammalian host cells
include Chinese Hamster Ovary cells (column 9, Example 1). Ding2 teaches activation
of the Factor C by endotoxin (column 1, lines 44-47).

Ding2 does not teach the activated horseshoe crab Factor C polypeptide
recombinantly expressed and recovered from CHO cells has (a-2,3) linked terminal
sialic acid in a greater amount as compared with a horseshoe crab Factor C expressed

in Sf9 as a host cell. However, the specification teaches that horseshoe crab Factor C
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polypeptide recombinantly expressed and recovered from CHO cells has (a-2,3) linked
terminal sialic acid (paragraph 154), while a native horseshoe crab Factor C polypeptide
expressed in Sf9 as a host cell does not have any (a-2,3) linked terminal sialic acid
(paragraph 154). As such, since horseshoe crab Factor C recombinantly expressed and
recovered from CHO cells has (a-2,3)-linked terminal sialic acid and a native horseshoe
crab Factor C polypeptide expressed in Sf9 as a host cell does not have any (a-2,3)
linked terminal sialic acid, it follows that Ding2’s activated horseshoe crab Factor C
polypeptide recombinantly expressed and recovered from CHO cells necessarily has a
greater amount of (a-2,3)-linked terminal sialic acid than horseshoe crab Factor C
polypeptide expressed in Sf9 as a host cell.

Regarding claims 47 and 70, Ding2 does not teach the activated horseshoe crab
Factor C polypeptide recombinantly expressed and recovered from CHO cells exhibits a
residual activity of 10% or higher in the presence of 21 mM sodium citrate. However,
Figure 7 of this application shows that horseshoe crab Factor C polypeptide
recombinantly expressed and recovered from CHO cells exhibits a residual activity of
10% or higher in the presence of 10% sodium citrate with a dilution factor of 8, which,
according to the specification is about 21 mM sodium citrate (p. 87). As such, since
horseshoe crab Factor C recombinantly expressed and recovered from CHO cells
recombinantly expressed and recovered from CHO cells exhibits a residual activity of
10% or higher in the presence of 21 mM sodium citrate, it follows that Ding2’s activated

horseshoe crab Factor C polypeptide recombinantly expressed and recovered from

Seikagaku Corporation Exhibit 2033 - Page 77 of 164
Charles River Laboratories, Inc. v. Seikagaku Corporation
PGR2025-00023



Application/Control Number: 14/650,767 Page 24
Art Unit: 1656

CHO cells necessarily exhibits a residual activity of 10% or higher in the presence of 21
mM sodium citrate.

Regarding claims 48, 65, 75, and 76, Ding2 does not teach the activated
horseshoe crab Factor C polypeptide recombinantly expressed and recovered from
CHO cells has a molecular weight as recited in the claims. However, the specification
teaches that T. tridentatus factor C polypeptide recombinantly expressed and recovered
from CHO cells has a molecular weight of 128 kDa by SDS-PAGE under non-reducing
conditions (paragraph 144 and Table 1). As such, since Ding2's activated T. tridentatus
factor C polypeptide is recombinantly expressed and recovered from CHO cells, it
follows that Ding’s activated factor C polypeptide necessarily has a molecular weight of
128 kDa by SDS-PAGE under non-reducing conditions.

Regarding claims 49 and 77, Ding2 does not teach the amino acid sequence of
T. tridentatus factor C has the amino acid sequence of SEQ ID NO: 2. However,
evidentiary reference of Mizumura is cited to show that the amino acid sequence of T.
tridentatus factor C is identical to SEQ ID NO: 2 herein (see Appendix A at pp. 30 and
31 of the Office action mailed on 9/16/2016).

Regarding claims 50 and 78, Ding2 teaches solubilization of the factor C (column
7, lines 456-53) and thus the factor C is considered to be water-soluble.

Regarding claims 57 and 63, Ding2 teaches the recombinant Factor C for use in
an assay for endotoxin detection and teaches elements for conducting such an assay
(column 8, lines 50-60), which is considered to be an endotoxin assay kit as

encompassed by claims 57 and 63 respectively.
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Regarding claims 66 and 71, Ding2 does not teach the activated horseshoe crab
Factor C polypeptide recombinantly expressed and recovered from CHO cells exhibits a
residual activity of 25% or higher in the presence of 52 mM sodium hydrogencarbonate.
However, Figure 7 of this application shows that horseshoe crab Factor C polypeptide
recombinantly expressed and recovered from CHO cells exhibits a residual activity of
25% or higher in the presence of about 7% sodium citrate with a dilution factor of 8,
which, according to the specification is about 52 mM sodium hydrogencarbonate
(specification at p. 87). As such, since horseshoe crab Factor C recombinantly
expressed and recovered from CHO cells recombinantly expressed and recovered from
CHO cells exhibits a residual activity of 25% or higher in the presence of 52 mM sodium
hydrogencarbonate, it follows that Ding2’s activated horseshoe crab Factor C
polypeptide recombinantly expressed and recovered from CHO cells necessarily
exhibits a residual activity of 25% or higher in the presence of 52 mM sodium
hydrogenate.

Regarding claims 67 and 72, Ding2 does not teach the activated horseshoe crab
Factor C polypeptide recombinantly expressed and recovered from CHO cells exhibits a
residual activity of 25% or higher in the presence of 214 mM sodium chloride. However,
Figure 7 of this application shows that horseshoe crab Factor C polypeptide
recombinantly expressed and recovered from CHO cells exhibits a residual activity of
25% or higher in the presence of about 10% sodium citrate with a dilution factor of 4,
which, according to the specification is about 214 mM sodium chloride (specification at

p. 87). As such, since horseshoe crab Factor C recombinantly expressed and recovered
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from CHO cells recombinantly expressed and recovered from CHO cells exhibits a
residual activity of 25% or higher in the presence of 214 mM sodium chloride, it follows
that Ding2's activated horseshoe crab Factor C polypeptide recombinantly expressed
and recovered from CHO cells necessarily exhibits a residual activity of 25% or higher
in the presence of 214 mM sodium chloride.

Regarding claims 68 and 73, Ding2 does not teach the activated horseshoe crab
Factor C polypeptide recombinantly expressed and recovered from CHO cells exhibits a
residual activity of 15% or higher in the presence of 16 mM magnesium sulfate.
However, Figure 7 of this application shows that horseshoe crab Factor C polypeptide
recombinantly expressed and recovered from CHO cells exhibits a residual activity of
15% or higher in the presence of about 0.5 M magnesium sulfate with a dilution factor of
16, which, according to the specification is about 16 mM magnesium sulfate
(specification at p. 88). As such, since horseshoe crab Factor C recombinantly
expressed and recovered from CHO cells recombinantly expressed and recovered from
CHO cells exhibits a residual activity of 15% or higher in the presence of 16 mM
magnesium sulfate, it follows that Ding2’s activated horseshoe crab Factor C
polypeptide recombinantly expressed and recovered from CHO cells necessarily
exhibits a residual activity of 15% or higher in the presence of 16 mM magnesium
sulfate.

Regarding claims 69 and 74, Ding2 does not teach the activated horseshoe crab
Factor C polypeptide recombinantly expressed and recovered from CHO cells exhibits a

residual activity of 35% or higher in the presence of 2.5 mM calcium chloride. However,
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Figure 7 of this application shows that horseshoe crab Factor C polypeptide
recombinantly expressed and recovered from CHO cells exhibits a residual activity of
35% or higher in the presence of 0.5 M calcium chloride with a dilution factor of 100,
which, according to the specification is about 2.5 mM calcium chloride (specification at
p. 88). As such, since horseshoe crab Factor C recombinantly expressed and recovered
from CHO cells recombinantly expressed and recovered from CHO cells exhibits a
residual activity of 35% or higher in the presence of 2.5 mM calcium chloride, it follows
that Ding2's activated horseshoe crab Factor C polypeptide recombinantly expressed
and recovered from CHO cells necessarily exhibits a residual activity of 35% or higher

in the presence of 2.5 mM calcium chloride.

23. RESPONSE TO REMARKS: Beginning at p. 17 of the remarks, applicant argues
that Ding2 teaches a recombinant Factor C having endotoxin binding activity and does
not teach or suggest a Factor C “having activity of Factor C” as claimed. Applicant
argues that although Ding2 discloses cloning a cDNA encoding a horseshoe Factor C
into a mammalian expression vector, the production of a recombinant Factor C was
conducted using a yeast cell, and not a mammalian cell. Applicant argues that the
subject of Ding2 is to offer a recombinant Factor C having endotoxin-binding activity, but
not "having activity of Factor C" and Ding2 does not disclose uses other than endotoxin
binding for the recombinant Factor C. Applicant argues that since activated Factor C

cannot be used for endotoxin detection based on protease activity, one of skill in the art
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would recognize that Ding2’'s recombinant Factor C has endotoxin binding activity, but
not activity of Factor C.

Applicant’s argument is not found persuasive. As noted above, the reference of
Ding2 discloses cDNAs for expressing any horseshoe crab Factor C polypeptide,
including the representative examples of T. tridentatus and C. rotundicauda Factor C
polypeptides (column 3, lines 14-20); teaches a mammalian host cell, including a CHO
cell, transformed with a recombinant vector for expressing the cDNA encoding a Factor
C (column 9, Example 1); and teaches a method for producing the Factor C by culturing
the host cell and recovering the Factor C protein (column 9, Example 1). Thus, contrary
to applicant’s position, the disclosure of Ding2 is not limited to producing a recombinant
Factor C by a yeast cell.

The reference of Ding2 further discloses that upon binding to endotoxin, the
serine protease activity of Factor C becomes activated (column 1, lines 44-47) and
teaches assessing its endotoxin-triggered enzymatic activity by a method of removing
detergent from a solubilized Factor C and assaying the endotoxin-activated serine
protease activity of the recombinant Factor C by fluorometric or calorimetric methods
(column 8, line 64 to column 9, line 11). As such, contrary to applicant’s position, one of
skill in the art would recognize the recombinant Factor C of Ding2 as having activity of
Factor C.

Applicant further argues that in a subsequent publication of Ding (US Patent
6,645,724) discloses that the endotoxin LPS could not activate the enzymatic activity of

yeast recombinant Factor C. According to applicant, this is an admission by Ding

Seikagaku Corporation Exhibit 2033 - Page 82 of 164
Charles River Laboratories, Inc. v. Seikagaku Corporation
PGR2025-00023



Application/Control Number: 14/650,767 Page 29
Art Unit: 1656

himself that yeast recombinant Factor C does not have activity of Factor C, and cannot
be used for endotoxin detection based on enzymatic activity.

Applicant’s argument is not found persuasive. The rejection is not directed to the
recombinant Factor C produced by a yeast cell. Rather, the rejection is directed to
Ding2’s teachings of producing a recombinant Factor C using a CHO cell and
subsequently activating the recombinant Factor C, which, as noted above, activated
Factor C is disclosed by Ding2 as having serine protease activity.

It should be noted that Ding2’s CHO cell-expressed horseshoe crab Factor C and
the horseshoe crab Factor C of the claims are made by identical or substantially
identical processes and according to MPEP 2112.01.1, “[w]here the claimed and prior art
products are...produced by identical or substantially identical processes, a prima facie
case of either anticipation or obviousness has been established”. Moreover, it is known
in the prior art that CHO cells are only able to add sialic acid using the a-2,3 linkage
(see, e.g., paragraph 8 of Cottingham et al., US 2014/0249082, which has priority to
2010, cited on the IDS filed on 10/26/2016). Since the Office does not have the facilities
for examining and comparing applicant’s recombinant Factor C with the Factor C of the
prior art, the burden is on the applicant to show a novel or unobvious difference
between the claimed product and the product of the prior art (i.e., that the CHO cell-
expressed horseshoe crab Factor C of the prior art does not possess the same material
structural and functional characteristics of the claimed Factor C). See In re Best, 562

F.2d 1252, 195 USPQ 430 (CCPA 1977) and In re Fitzgerald et al., 205 USPQ 594.
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In this case, it appears that applicant has discovered a new property of a prior art
composition, e.g., a T. tridentatus recombinantly expressed by a CHO cell has
increased (a-2,3)-linked terminal sialic acid as compared with native T. tridentatus
Factor C and a horseshoe crab Factor C expressed using Sf9 as a host cell. However,
the discovery of a previously unappreciated property of a prior art composition does not

render the old composition patentably new to the discoverer (MPEP 2112.1).

Claim Rejections - 35 USC § 101
24.  The rejection of claims 43, 48-50, and 57 under 35 U.S.C. 101 because the
claimed invention is directed to a judicial exception (i.e., a law of nature, a natural
phenomenon, or an abstract idea) without significantly more is maintained for the
reasons of record and the reasons set forth below. The rejection has been modified to
address applicant’'s amendment to the claims.

Claims 43, 48-50, 57, and 65 are rejected under 35 U.S.C. 101 because the
claimed invention is directed to a judicial exception (i.e., a law of nature, a natural
phenomenon, or an abstract idea) without significantly more.

Claims 43, 48-50, and 65 are drawn to a horseshoe crab Factor C having activity
of Factor C, which contains (a-2,3)-linked terminal sialic acid in a greater amount, as
compared with a native horseshoe crab Factor C and/or a horseshoe crab Factor C
expressed using Sf9 as a host cell, wherein the horseshoe crab is selected from the
group consisting of Tachypleus tridentatus, Limulus polyphemus, Carcinoscorpius

rotundicauda, and Tachypleus gigas. Given a broadest reasonable interpretation, the
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horseshoe crab Factor C of claims 43 and 48-50 encompasses a naturally occurring
horseshoe crab Factor C, e.g., activated factor C polypeptide present in the hemocytes
of T. tridentatus. According to the specification, a native Factor C polypeptide derived
from T. tridentatus, which has a molecular weight of 123 kDa, reacts with a (a-2,3)-
linked terminal sialic acid-specific lectin, but Factor C recombinantly produced in Sf9
cells does not react (paragraphs 126 and 153).

Claim 57 is drawn to an endotoxin assay kit comprising an endotoxin assay
agent containing the Factor C according to claim 43 and one or more elements. Given a
broadest reasonable interpretation, the endotoxin assay kit of claim 57 is considered to
encompass naturally occurring horseshoe crab hemocytes, which comprise an activated
Factor C.

Thus, the claims are considered to encompass naturally occurring products.
Because there is no difference in characteristics (structural, functional, or otherwise)
between the claimed and naturally occurring products, the claimed products do not have
markedly different characteristics from what exists in nature, and thus are a “product of
nature” exception. Accordingly, the claims are directed to judicial exceptions. Because
the claims do not include any additional features that could add significantly more to the

exception, the claims do not qualify as eligible subject matter.

25. RESPONSE TO REMARKS: Beginning at p. 20 of the remarks, applicant argues

the claims do not encompass a naturally occurring product because the amended claim
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43 recites that the Factor C contains (a-2,3)-linked terminal sialic acid in a greater
amount, as compared with a native horseshoe crab Factor C.

Applicant’s argument is not found persuasive because claim 43 recites the
alternative of containing (a-2,3)-linked terminal sialic acid in a greater amount, as
compared with a horseshoe crab Factor C expressed using Sf9 as a host cell.
According to the specification, Factor C polypeptide derived from T. tridentatus, which
has a molecular weight of 123 kDa, has (a-2,3)-linked terminal sialic acid (paragraph
153), while T. tridentatus factor C polypeptide expressed in Sf9 as a host cell does not
have any (0-2,3) linked terminal sialic acid (paragraphs 126 and 154). Thus, Factor C
polypeptide derived from T. tridentatus, which is a natural product, contains (a-2,3)-
linked terminal sialic acid in a greater amount, as compared with a horseshoe crab
Factor C expressed using Sf9 as a host cell. As such, contrary to applicant's position,

the claims encompass naturally occurring products.

Conclusion

26.  Status of the claims:

Claims 43, 47-54, 57-61, and 63-78 are pending.

Claims 51-53, 58-61, and 64 are withdrawn from consideration.

Claims 43, 47-50, 54, 57, 63, and 65-78 are rejected.

No claim is in condition for allowance.

Applicant's amendment necessitated the new ground(s) of rejection presented in
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37
CFR 1.136(a).
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A shortened statutory period for reply to this final action is set to expire THREE
MONTHS from the mailing date of this action. In the event a first reply is filed within
TWO MONTHS of the mailing date of this final action and the advisory action is not
mailed until after the end of the THREE-MONTH shortened statutory period, then the
shortened statutory period will expire on the date the advisory action is mailed, and any
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of
the advisory action. In no event, however, will the statutory period for reply expire later
than SIX MONTHS from the date of this final action.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to David J. Steadman whose telephone number is 571-
272-0942. The examiner can normally be reached on Mon to Fri, 7:30 am to 4:00 pm.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Manjunath N. Rao can be reached on 571-272-0939. 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 http:/pair-direct.uspto.gov. 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.

/David J. Steadman/
Primary Examiner, Art Unit 1656
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DETAILED ACTION
Status of the Application

A request for continued examination under 37 CFR 1.114, including the fee set
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this
application is eligible for continued examination under 37 CFR 1.114, and the fee set
forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on October
12, 2017 has been entered.

The present application is being examined under the pre-AlA first to invent
provisions.

Claims 43, 47-54, 57-61, and 63-78 are pending in the application.

Applicant’'s amendment to the claims, filed on October 12, 2017, is
acknowledged. This listing of the claims replaces all prior versions and listings of the
claims.

Applicant’s amendment to the specification, filed on October 12, 2017, is
acknowledged.

Receipt of a declaration under 37 CFR 1.132, filed on October 12, 2017, is
acknowledged.

Applicant’s remarks filed on October 12, 2017 in response to the final rejection
mailed on October 12, 2017 have been fully considered.

The text of those sections of Title 35 U.S. Code not included in the instant action

can be found in a prior Office action.
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Election/Restriction
Claims 51-53, 58-61, and 64 are withdrawn from further consideration pursuant
to 37 CFR 1.142(b) as being drawn to a nonelected invention, there being no allowable
generic or linking claim. Election was made without traverse in the reply filed on
8/24/2016.
Claims 43-50, 54-57, 62, and 63 are being examined on the merits with claims 49
and 77 being examined only to the extent the claims read on the elected subject matter

of the species of SEQ ID NOC: 2.

Information Disclosure Statement
The information disclosure statement (IDS) submitted on July 18, 2017 is in
compliance with the provisions of 37 CFR 1.97. Accordingly, the information disclosure

statement is being considered by the examiner.

Specification/Informalities
The objection to the disclosure because it contains an embedded hyperlink
and/or other form of browser-executable code is withdrawn in view of applicant’s
amendment to the specification to replace the disclosure of “www.pssj.jp...” with

“available on the world wide web at pssj.jp...”

Claim Objection
The objection to claim 54 in the recitation of “Chinese hamster cell” is withdrawn

in view of applicant’s amendment to delete the phrase at issue.
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Claim 43 is objected to in the recitation of “CHO” and in the interest of improving
claim form, it is suggested that the entire phrase for which the abbreviation is used, /.e,,

“Chinese Hamster Ovary”, be recited in the claim.

Claim Rejections - 35 USC § 112, Fourth Paragraph
The rejection of claims 49 and 77 under pre-AlA 35 U.S.C. 112, 4th paragraph,
as being of improper dependent form is withdrawn in view of applicant’'s amendment to

re-write claims 49 and 77 as independent claims.

Claim Rejections - 35 USC § 112, Second Paragraph
The rejection of claims 49 and 77 under 35 U.S.C. 112 (pre-AlA), second
paragraph, as being indefinite is withdrawn in view of applicant’'s amendment to re-write

claims 49 and 77 as independent claims.

Claim 49 is rejected under 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.

Claim 49 is indefinite in the recitation of “which is a protein shown...” because it
is unclear as to whether the noted phrase refers to the Factor C having activity of Factor
C, or to the native horseshoe crab Factor C. It is suggested that applicant clarify the

meaning of the noted phrase.
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Claim Rejections - 35 USC § 112, First Paragraph

Claims 49 and 77 are rejected under 35 U.S.C. 112 (pre-AlA), first paragraph,
because the specification, while being enabling for Tachypleus tridentatus Factor C
expressed in CHO DG44 cells, does not reasonably provide enablement for all Factor C
polypeptides as encompassed by the claims. The specification does not enable any
person skilled in the art to which it pertains, or with which it is most nearly connected, to
make and/or use the invention commensurate in scope with these claims.

“The test of enablement is not whether any experimentation is necessary, but
whether, if experimentation is necessary, it is undue.” In re Angstadt, 537 F.2d 498,
504, 190 USPQ 214, 219 (CCPA 1976). Factors to be considered in determining
whether undue experimentation is required are summarized in in re Wands (858 F.2d
731, 737, 8 USPQ2d 1400, 1404 (Fed. Cir. 1988)) as follows: (A) The breadth of the
claims; (B) The nature of the invention; (C) The state of the prior art; (D) The level of
one of ordinary skill; (E) The level of predictability in the art; (F) The amount of direction
provided by the inventor; (G) The existence of working examples; and (H) The quantity
of experimentation needed to make or use the invention based on the content of the
disclosure. See MPEP § 2164.01(a). The Factors considered to be most relevant to the
instant rejection are addressed in detail below.

The nature of the invention: According to the specification, “there has never been

known a case where functional Factor C is produced using mammalian cells as host
cells” (paragraph 11) and “[a]n object of the present invention is to provide a novel

recombinant horseshoe crab Factor C...another object of the present invention is to
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provide a reconstituted cascade reaction system which is not susceptible to reaction
inhibition even in the presence of a salt (ion)" (paragraphs 14 and 15).

The breadth of the claims: Claim 49 is drawn to a Factor C having activity of

Factor C, which contains (a-2,3)-linked terminal sialic acid in a greater amount, as
compared with a native horseshoe crab Factor C, which is a protein shown in the
following (A), (B), (C), or (D):

(A)  a protein comprising the amino acid sequence shown in SEQ ID NO: 2;

(B) a protein comprising the amino acid sequence shown in SEQ ID NO:2 but
which includes substitution, deletion, insertion, or addition of one or several amino acid
residues, and having activity of Factor C;

(C) a protein comprising the amino acid sequence shown in SEQ ID NO: 4;

(D) a protein comprising the amino acid sequence shown in SEQ ID NO:4 but
which includes substitution, deletion, insertion, or addition of one or several amino acid
residues, and having activity of Factor C, and

wherein the Factor C is produced through being expressed from a CHO DG44
cell.

According to the specification, “the activity of Factor C refers to such an activity
that the Factor C is activated in the presence of endotoxin to convert Factor B into
activated Factor B” (spec at p. 36, paragraph 28). The structure of the Factor C is
unlimited.

Claim 77 is drawn to a horseshoe crab Factor C having activity of Factor C,
which is a protein shown in the following (A), (B), (C), or (D):

(A) a protein comprising the amino acid sequence shown in SEQ ID NO: 2;
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(B) a protein comprising the amino acid sequence shown in SEQ ID NO:2 but
which includes substitution, deletion, insertion, or addition of one or several amino acid
residues, and having activity of Factor C;

(C) a protein comprising the amino acid sequence shown in SEQ ID NO: 4;

(D) a protein comprising the amino acid sequence shown in SEQ ID NO:4 but
which includes substitution, deletion, insertion, or addition of one or several amino acid
residues, and having activity of Factor C, and

wherein the horseshoe crab Factor C is produced through being expressed from
a CHO DG44 cell.

As noted above, according to the specification, “the activity of Factor C refers to
such an activity that the Factor C is activated in the presence of endotoxin to convert
Factor B into activated Factor B” (spec at p. 36, paragraph 28). The structure of the
horseshoe crab Factor C is unlimited.

The state of the prior art; The level of one of ordinary skill; and The level of

predictability in the art: According to MPEP 2164.03, “...what is known in the art

provides evidence as to the question of predictability.”

Regarding the scope of the recited engineered enzyme, the structure of the
recited engineered enzyme is interpreted as being unlimited. It is well-known in the prior
art that the amino acid sequence of a polypeptide determines the polypeptide’s
structural and functional properties. Predictability of which changes can be tolerated in a
protein's amino acid sequence and obtain the desired activity/utility requires a
knowledge of and guidance with regard to which amino acids in the protein's sequence,

if any, are tolerant of modification and which are conserved (i.e., expectedly intolerant to
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modification), and detailed knowledge of the ways in which the proteins’ structure
relates to its function. The positions within a protein's sequence where modifications can
be made with a reasonable expectation of success in obtaining a polypeptide having the
desired activity/utility are limited in any protein and the result of such modifications is
highly unpredictable. In addition, one skilled in the art would expect any tolerance to
modification for a given protein to diminish with each further and additional modification,
e.g., multiple substitutions.

It is well-known in the art that even a single amino acid alteration can alter the
folding of a polypeptide. See, e.g., MPEP 2144.08.11.A 4.(c), which states, “[i]n the area
of biotechnology, an exemplified species may differ from a claimed species by
a conservative substitution (“the replacement in a protein of one amino acid by another,
chemically similar, amino acid... [which] is generally expected to lead to either no
change or only a small change in the properties of the protein.” Dictionary of
Biochemistry and Molecular Biology 97 (John Wiley & Sons, 2d ed. 1989)). The effect of
a conservative substitution on protein function depends on the nature of the substitution
and its location in the chain. Although at some locations a conservative substitution may
be benign, in some proteins only one amino acid is allowed at a given position. For
example, the gain or loss of even one methyl group can destabilize the structure if close
packing is required in the interior of domains. James Darnell et al., Molecular Cell
Biology 51 (2d ed. 1990).”

“IlIf one skilled in the art cannot readily anticipate the effect of a change within
the subject matter to which that claimed invention pertains, then there is lack of

predictability in the art.” See MPEP § 2164.03.
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The amount of direction provided by the inventor and The existence of working

examples: The specification discloses a single working example of a Factor C
polypeptide as encompassed by the claims, i.e., Tachypleus fridentatus Factor C
comprising the amino acid sequence of SEQ ID NO: 2 expressed in CHO DG44 cells.
Cther than this single working example, the specification fails to disclose any
modifications to the amino acid sequence of a Factor C polypeptide with an expectation
of maintaining Factor C activity and optionally containing (a-2,3)-linked terminal sialic
acid in a greater amount, as compared with a native horseshoe crab Factor C.

In view of the overly broad scope of the claims, the lack of guidance and working
examples provided in the specification, and the state of the prior art, undue
experimentation would be necessary for a skilled artisan to make and use the entire
scope of the claimed invention. Applicants have not provided sufficient guidance to
enable one of ordinary skill in the art to make and use the claimed invention in a manner
reasonably correlated with the scope of the claims. The scope of the claims must bear a
reasonable correlation with the scope of enablement (/n re Fisher, 166 USPQ 19 24
(CCPA 1970)). Without sufficient guidance, determination of having the desired
biological characteristics is unpredictable and the experimentation left to those skilled in
the art is unnecessarily, and improperly, extensive and undue. See In re Wands 858

F.2d 731, 8 USPQ2nd 1400 (Fed. Cir, 1988).

Claims 49 and 77 are rejected under 35 U.S.C. 112 (pre-AlA), first paragraph, as
failing to comply with the written description requirement. The claim(s) contains subject

matter which was not described in the specification in such a way as to reasonably
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convey 1o one skilled in the relevant art that the inventor or a joint inventor, or for pre-
AlA the inventor(s), at the time the application was filed, had possession of the claimed
invention.

MPEP 2183.11.A.2.(a).i) states, “Whether the specification shows that applicant
was in possession of the claimed invention is not a single, simple determination, but
rather is a factual determination reached by considering a number of factors. Factors to
be considered in determining whether there is sufficient evidence of possession include
the level of skill and knowledge in the art, partial structure, physical and/or chemical
properties, functional characteristics alone or coupled with a known or disclosed
correlation between structure and function, and the method of making the claimed
invention”. For claims drawn to a genus, MPEP § 2163 states the written description
requirement for a claimed genus may be satisfied through sufficient description of a
representative number of species by actual reduction to practice, reduction to drawings,
or by disclosure of relevant, identifying characteristics, /.e., structure or other physical
and/or chemical properties, by functional characteristics coupled with a known or
disclosed correlation between function and structure, or by a combination of such
identifying characteristics, sufficient to show the applicant was in possession of the
claimed genus. MPEP § 2163 further states that a “representative number of species”
means that the species which are adequately described are representative of the entire
genus. Thus, when there is substantial variation within the genus, one must describe a

sufficient variety of species to reflect the variation within the genus.
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Claim 49 is drawn to a Factor C having activity of Factor C, which contains (a-
2,3)linked terminal sialic acid in a greater amount, as compared with a native
horseshoe crab Factor C, which is a protein shown in the following (A), (B), (C), or (D):

(A) a protein comprising the amino acid sequence shown in SEQ ID NO: 2;

(B) a protein comprising the amino acid sequence shown in SEQ ID NO:2 but
which includes substitution, deletion, insertion, or addition of one or several amino acid
residues, and having activity of Factor C;

(C) a protein comprising the amino acid sequence shown in SEQ ID NO: 4;

(D) a protein comprising the amino acid sequence shown in SEQ ID NO:4 but
which includes substitution, deletion, insertion, or addition of one or several amino acid
residues, and having activity of Factor C, and

wherein the Factor C is produced through being expressed from a CHO DG44
cell.

According to the specification, “the activity of Factor C refers to such an activity
that the Factor C is activated in the presence of endotoxin to convert Factor B into
activated Factor B” (spec at p. 38, paragraph 28). The structure of the Factor C is
unlimited.

Claim 77 is drawn to a horseshoe crab Factor C having activity of Factor C,
which is a protein shown in the following (A), (B), (C), or (D).

(A) a protein comprising the amino acid sequence shown in SEQ ID NO: 2;

(B) a protein comprising the amino acid sequence shown in SEQ ID NO:2 but
which includes substitution, deletion, insertion, or addition of one or several amino acid

residues, and having activity of Factor C;
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(C) a protein comprising the amino acid sequence shown in SEQ ID NO: 4;

(D) a protein comprising the amino acid sequence shown in SEQ ID NO:4 but
which includes substitution, deletion, insertion, or addition of one or several amino acid
residues, and having activity of Factor C, and

wherein the horseshoe crab Factor C is produced through being expressed from
a CHO DG44 cell.

As noted above, according to the specification, “the activity of Factor C refers to
such an activity that the Factor C is activated in the presence of endotoxin to convert
Factor B into activated Factor B” (spec at p. 36, paragraph 28). The structure of the
horseshoe crab Factor C is unlimited.

In this case, the specification discloses an actual reduction to practice of a single
representative species of the genus of claimed horseshoe crab Factor C polypeptides,
i.e., Tachypleus tridentatus Factor C comprising the amino acid sequence of SEQ ID
NQO: 2 expressed in Chinese Hamster Ovary (CHO) DG44 cells. Regarding amino acid
sequence, the specification fails to identify any alterations to the amino acid sequence
of SEQ ID NO: 2 that can be made and still maintain Factor C activity and optionally
contain (a-2,3)-linked terminal sialic acid in a greater amount, as compared with a native
horseshoe crab Factor C. As described in detail above, the effects of amino acid
substitution on the activity of a polypeptide are highly unpredictable. In this case, the
amino acid sequences of the respective genus of claimed Factor C polypeptides is
widely variant, encompassing any Factor C or horseshoe Factor C polypeptide
expressed from a CHO DG44 cell and the single disclosed representative species fails

to reflect the wide variation among the vast number of species encompassed by the
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claims. As such, one of skill in the art would not accept the disclosure of Tachypleus
tridentatus Factor C comprising the amino acid sequence of SEQ ID NO: 2 expressed in
CHO DG44 cells as being representative of all other Factor C polypeptides as
encompassed by the claims. The specification, taken with the pre-existing knowledge in
the art of amino acid substitution, fails to satisfy the written description requirement of

35 U.S.C. 112, first paragraph.

Claim Rejections - 35 USC § 102/103

The rejection of claims 43, 48-50, 57, and 65 under pre-AlA 35 U.S.C. 102(b) as
anticipated by or, in the alternative, under pre-AlA 35 U.S.C. 103(a) as obvious over
Nakamura et al. (J. Biochem. 99:847-857, 1986, cited on the IDS filed on June 8, 2015;
hereafter “Nakamura”) as evidenced by Mizumura et al. (WO 2012/118228 A1; cited on
the I1DS filed on June 9, 2015; hereafter “Mizumura”) is withdrawn in view of applicant’s
amendment to claim 43 to recite “...wherein the horseshoe crab Factor C is produced
through being expressed from a CHO DG44 cell” and applicant’s corresponding
remarks at item V, beginning at p. 13. The reference of Nakamura does not teach a

horseshoe crab Factor C produced through being expressed from a CHO DG44 cell.

The rejection of claims 43, 47-50, 54, 57, and 63 under pre-AlA 35 U.S.C. 102(b)
as anticipated by or, in the alternative, under pre-AlA 35 U.S.C. 103(a) as obvious over
Ding et al. (US 5,716,834 cited on Form PTO-892 mailed on 9/16/2016; hereafter
“Ding") as evidenced by Mizumura (supra) is withdrawn in view of applicant’s

amendment to claim 43 to recite “...wherein the horseshoe crab Factor C is produced
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through being expressed from a CHO DG44 cell” and applicant’s corresponding
remarks at item VI, beginning at p. 15. The reference of Ding does not teach a CHO

DG44 cell.

The rejection of claims 43, 47-50, 54, 57, and 63 under pre-AlA 35 U.S.C. 102(b)
as anticipated by or, in the alternative, under pre-AlA 35 U.S.C. 103(a) as obvious over
Ding et al. (US 5,858,706, cited on the IDS filed on 6/9/2015; hereafter “Ding2”) as
evidenced by Mizumura (supra) is withdrawn in view of applicant’'s amendment to claim
43 to recite “...wherein the horseshoe crab Factor C is produced through being
expressed from a CHO DG44 cell” and applicant’s corresponding remarks at item VI,

beginning at p. 18. The reference of Ding2 does not teach a CHO DG44 cell.

Claim Rejections - 35 USC § 103

Claims 43, 47-50, 54, 57, 63, and 65-78 are rejected under pre-AlA 35 U.S.C.
103(a) as being unpatentable over Ding2 (supra) in view of Current Protocols in
Molecular Biology (1993) 16.23.1-16.23.13, John Wiley and Sons, Inc., 2002 (cited on
the attached Form PTO-892; hereafter “Current Protocols™) and as evidenced by
Mizumura (supra).

Claims 43, 47, 48, 50, and 66-69 are drawn to a horseshoe crab Factor C having
activity of Factor C, which contains (a-2,3)-linked terminal sialic acid in a greater
amount, as compared with a native horseshoe crab Factor C and/or a horseshoe crab
Factor C expressed using Sf9 as a host cell, wherein the horseshoe crab is selected

from the group consisting of Tachypleus fridentatus, Limulus
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polyphemus, Carcinoscorpius rotundicauda, and Tachypleus gigas, and wherein the
horseshoe crab Factor C is produced through being expressed from a CHO DG44 cell.

Claim 49 is drawn to a Factor C having activity of Factor C, which contains (a-
2,3)-linked terminal sialic acid in a greater amount, as compared with a native
horseshoe crab Factor C, which is a protein shown in the following (A), (B), (C), or (D):

(A) a protein comprising the amino acid sequence shown in SEQ ID NO: 2;

(B) a protein comprising the amino acid sequence shown in SEQ ID NO:2 but
which includes substitution, deletion, insertion, or addition of one or several amino acid
residues, and having activity of Factor C;

(C) a protein comprising the amino acid sequence shown in SEQ ID NO: 4;

(D) a protein comprising the amino acid sequence shown in SEQ ID NO:4 but
which includes substitution, deletion, insertion, or addition of one or several amino acid
residues, and having activity of Factor C, and

wherein the Factor C is produced through being expressed from a CHO DG44
cell.

Claims 54, 70-76, and 78 are drawn to a horseshoe crab Factor C having activity
of Factor C producible by a method for producing a horseshoe crab Factor C, the
method comprising expressing the horseshoe crab Factor C using a mammalian cell as
a host cell,

wherein the horseshoe crab is selected from the group consisting of Tachypleus
tridentatus, Limulus polyphemus, Carcinoscormpius rotundicauda, and Tachypleus gigas,

wherein the mammalian cell is a CHO DG44 cell.

Seikagaku Corporation Exhibit 2033 - Page 103 of 164
Charles River Laboratories, Inc. v. Seikagaku Corporation
PGR2025-00023



Application/Control Number:14/650,767 Page16
Art Unit:1656

Claim 77 is drawn to a horseshoe crab Factor C having activity of Factor C,
which is a protein shown in the following (A), (B), (C), or (D):

(A) a protein comprising the amino acid sequence shown in SEQ ID NO: 2;

(B) a protein comprising the amino acid sequence shown in SEQ ID NO:2 but
which includes substitution, deletion, insertion, or addition of one or several amino acid
residues, and having activity of Factor C;

(C) a protein comprising the amino acid sequence shown in SEQ ID NO: 4;

(D) a protein comprising the amino acid sequence shown in SEQ ID NO:4 but
which includes substitution, deletion, insertion, or addition of one or several amino acid
residues, and having activity of Factor C, and

wherein the horseshoe crab Factor C is produced through being expressed from
a CHO DG44 cell.

Claims 57 and 63 are drawn to an endotoxin assay kit comprising an endotoxin
assay agent containing the Factor C according to claim 43 or 54, respectively, and one
or more elements.

Regarding claims 43, 49, 54, and 77, the reference of Ding2 teaches a
mammalian host cell, including a CHO cell, transformed with a recombinant vector for
expressing a cDNA encoding a Factor C (column 9, Example 1). Ding2 teaches cDNAs
for expressing a horseshoe crab Factor C polypeptide, including the representative
examples of T. tridentatus and C. rotundicauda Factor C polypeptides (column 3, lines
14-20). Ding?2 teaches a method for producing the Factor C polypeptide by culturing the

host cell and recovering the Factor C protein (column 9, Example 1). Ding2 teaches
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mammalian host cells include Chinese Hamster Ovary cells (column 9, Example 1).
Ding2 teaches activation of the Factor C by endotoxin (column 1, lines 44-47).

Regarding claims 49 and 77, Ding2 does not teach the amino acid sequence of
T. tridentatus factor C has the amino acid sequence of SEQ ID NOC: 2. However,
evidentiary reference of Mizumura is cited to show that the amino acid sequence of T.
tridentatus factor C is identical to SEQ ID NO: 2 herein (see Appendix A at pp. 30 and
31 of the Office action mailed on September 16, 2016).

Regarding claims 50 and 78, Ding2 teaches solubilization of the factor C (column
7, lines 456-53) and thus the factor C is considered to be water-soluble.

Regarding claims 57 and 63, Ding2 teaches the recombinant Factor C for use in
an assay for endotoxin detection and teaches elements for conducting such an assay
(column 8, lines 50-60), which is considered to be an endotoxin assay kit as
encompassed by claims 57 and 63 respectively.

Ding does not teach or suggest CHO DG44 cells as an expression host.

The reference of Current Protocols generally teaches a method for using CHO
cells as an expression host for amplifying and expressing a desired gene (see whole
document). Current Protocols teaches CHO DG44 as a cell line that greatly increases
the ease of gene ampilification (p. 16.23.11).

At the time of the invention, it would have been obvious to one of ordinary skill in
the art to combine the teachings of Ding2 and Current Protocols to recombinantly
express the Factor C polypeptide of Ding2 using the CHO DG44 cell line of Current
Protocol as an expression host. One would have been motivated to do this because

Ding2 teaches using CHO cells as an expression host and Current Protocol teaches a
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method for expressing a desired gene using a CHO cell ling, noting that CHO DG44 cell
line greatly increases the ease of gene amplification. One would have had a reasonable
expectation of success to recombinantly express the Factor C polypeptide of Ding2
using the CHO DG44 cell line of Current Protocol as an expression host because Ding2
teaches cDNAs for expressing a horseshoe crab Factor C polypeptide using CHO cells
and Current Protocol teaches a method for expressing a desired gene using a CHO
DG44 cell line.

Regarding claim 43, the combination of Ding2 and Current Protocol does not
teach the activated horseshoe crab Factor C polypeptide recombinantly expressed and
recovered from CHO DG44 cells has (a-2,3) linked terminal sialic acid in a greater
amount as compared with a horseshoe crab Factor C expressed in Sf9 as a host cell.
However, the specification teaches that horseshoe crab Factor C polypeptide
recombinantly expressed and recovered from CHC cells has (a-2,3) linked terminal
sialic acid (paragraph 154), while a native horseshoe crab Factor C polypeptide
expressed in Sfg as a host cell does not have any (a-2,3) linked terminal sialic acid
(paragraph 154). As such, since horseshoe crab Factor C recombinantly expressed and
recovered from CHO cells has (a-2,3)-linked terminal sialic acid and a native horseshoe
crab Factor C polypeptide expressed in Sf¢ as a host cell does not have any (a-2,3)
linked terminal sialic acid, it follows that Ding2'’s activated horseshoe crab Factor C
polypeptide recombinantly expressed and recovered from CHO DG44 cells necessarily
has a greater amount of (a-2,3)-linked terminal sialic acid than horseshoe crab Factor C

polypeptide expressed in S$f9 as a host cell.
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Regarding claim 49, the combination of Ding2 and Current Protocols does not
teach the activated horseshoe crab Factor C polypeptide recombinantly expressed and
recovered from CHO DG44 cells has (a-2,3) linked terminal sialic acid in a greater
amount as compared with a native horseshoe crab Factor C. However, the specification
teaches that horseshoe crab Factor C polypeptide recombinantly expressed and
recovered from CHO cells has greater (a-2,3) linked terminal sialic acid than a native
horseshoe crab Factor C polypeptide (paragraph 153). As such, since horseshoe crab
Factor C recombinantly expressed and recovered from CHO cells has greater (a-2,3)-
linked terminal sialic acid than a native horseshoe crab Factor C polypeptide, it follows
that Ding2’s activated horseshoe crab Factor C polypeptide recombinantly expressed
and recovered from CHO DG44 cells necessarily has a greater amount of (a-2,3)-linked
terminal sialic acid than a native horseshoe crab Factor C polypeptide.

Regarding claims 47 and 70, the combination of Ding2 and Current Protocols
does not teach the activated horseshoe crab Factor C polypeptide recombinantly
expressed and recovered from CHO DG44 cells exhibits a residual activity of 10% or
higher in the presence of 21 mM sodium citrate. However, Figure 7 of this application
shows that horseshoe crab Factor C polypeptide recombinantly expressed and
recovered from CHO DG44 cells exhibits a residual activity of 10% or higher in the
presence of 10% sodium citrate with a dilution factor of 8, which, according to the
specification is about 21 mM sodium citrate (p. 87). As such, since horseshoe crab
Factor C recombinantly expressed and recovered from CHO cells recombinantly
expressed and recovered from CHO cells exhibits a residual activity of 10% or higher in

the presence of 21 mM sodium citrate, it follows that Ding2’s activated horseshoe crab
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Factor C polypeptide recombinantly expressed and recovered from CHO DG44 cells
necessarily exhibits a residual activity of 10% or higher in the presence of 21 mM
sodium citrate.

Regarding claims 48, 65, 75, and 76, the combination of Ding2 and Current
Protocols does not teach the activated horseshoe crab Factor C polypeptide
recombinantly expressed and recovered from CHC DG44 cells has a molecular weight
as recited in the claims. However, the specification teaches that T. tridentatus factor C
polypeptide recombinantly expressed and recovered from CHC DG44 cells has a
molecular weight of 128 kDa by SDS-PAGE under non-reducing conditions (paragraph
144 and Table 1). As such, since Ding2’s activated 7. tridentatus factor C polypeptide is
recombinantly expressed and recovered from CHCO cells, it follows that Ding’s activated
factor C polypeptide expressed from CHO DG44 cells necessarily has a molecular
weight of 128 kDa by SDS-PAGE under non-reducing conditions.

Regarding claims 66 and 71, the combination of Ding2 and Current Protocols
does not teach the activated horseshoe crab Factor C polypeptide recombinantly
expressed and recovered from CHO DG44 cells exhibits a residual activity of 25% or
higher in the presence of 52 mM sodium hydrogencarbonate. However, Figure 7 of this
application shows that horseshoe crab Factor C polypeptide recombinantly expressed
and recovered from CHO DG44 cells exhibits a residual activity of 25% or higher in the
presence of about 7% sodium citrate with a dilution factor of 8, which, according to the
specification is about 52 mM sodium hydrogencarbonate (specification at p. 87). As
such, since horseshoe crab Factor C recombinantly expressed and recovered from

CHO cells recombinantly expressed and recovered from CHO cells exhibits a residual
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activity of 25% or higher in the presence of 52 mM sodium hydrogencarbonate, it
follows that Ding2’s activated horseshoe crab Factor C polypeptide recombinantly
expressed and recovered from CHO DG44 cells necessarily exhibits a residual activity
of 25% or higher in the presence of 52 mM sodium hydrogenate.

Regarding claims 67 and 72, the combination of Ding2 and Current Protocols
does not teach the activated horseshoe crab Factor C polypeptide recombinantly
expressed and recovered from CHO DG44 cells exhibits a residual activity of 25% or
higher in the presence of 214 mM sodium chloride. However, Figure 7 of this application
shows that horseshoe crab Factor C polypeptide recombinantly expressed and
recovered from CHO cells exhibits a residual activity of 25% or higher in the presence of
about 10% sodium citrate with a dilution factor of 4, which, according to the specification
is about 214 mM sodium chloride (specification at p. 87). As such, since horseshoe crab
Factor C recombinantly expressed and recovered from CHO cells recombinantly
expressed and recovered from CHO cells exhibits a residual activity of 25% or higher in
the presence of 214 mM sodium chloride, it follows that Ding2's activated horseshoe
crab Factor C polypeptide recombinantly expressed and recovered from CHC DG44
cells necessarily exhibits a residual activity of 25% or higher in the presence of 214 mM
sodium chloride.

Regarding claims 68 and 73, the combination of Ding2 and Current Protocols
does not teach the activated horseshoe crab Factor C polypeptide recombinantly
expressed and recovered from CHO DG44 cells exhibits a residual activity of 15% or
higher in the presence of 16 mM magnesium sulfate. However, Figure 7 of this

application shows that horseshoe crab Factor C polypeptide recombinantly expressed
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and recovered from CHO cells exhibits a residual activity of 15% or higher in the
presence of about 0.5 M magnesium sulfate with a dilution factor of 16, which,
according to the specification is about 16 mM magnesium sulfate (specification at p.
88). As such, since horseshoe crab Factor C recombinantly expressed and recovered
from CHO cells recombinantly expressed and recovered from CHO cells exhibits a
residual activity of 15% or higher in the presence of 16 mM magnesium sulfate, it
follows that Ding2’s activated horseshoe crab Factor C polypeptide recombinantly
expressed and recovered from CHO DG44 cells necessarily exhibits a residual activity
of 15% or higher in the presence of 16 mM magnesium sulfate.

Regarding claims 69 and 74, Ding2 does not teach the activated horseshoe crab
Factor C polypeptide recombinantly expressed and recovered from CHO DG44 cells
exhibits a residual activity of 35% or higher in the presence of 2.5 mM calcium chloride.
However, Figure 7 of this application shows that horseshoe crab Factor C polypeptide
recombinantly expressed and recovered from CHO cells exhibits a residual activity of
35% or higher in the presence of 0.5 M calcium chloride with a dilution factor of 100,
which, according to the specification is about 2.5 mM calcium chloride (specification at
p. 88). As such, since horseshoe crab Factor C recombinantly expressed and recovered
from CHO cells recombinantly expressed and recovered from CHO cells exhibits a
residual activity of 35% or higher in the presence of 2.5 mM calcium chloride, it follows
that Ding2’s activated horseshoe crab Factor C polypeptide recombinantly expressed
and recovered from CHO DG44 cells necessarily exhibits a residual activity of 35% or

higher in the presence of 2.5 mM calcium chloride.
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Therefore, the invention of claims 43, 47-50, 54, 57, 63, and 65-78 would have

been obvious to one of ordinary skill in the art at the time of the invention.

RESPONSE TO REMARKS: At item VII of the remarks, applicant argues that
Ding2 does not teach or suggest the limitation of “wherein the Factor C is produced
through being expressed from a CHO DG44 cell” as recited in the amended claims 43,
49,54, and 77.

Applicant’s argument is not found persuasive. The rejection includes the
reference of Current Protocols, which, as noted above, teaches recombinant expression
of a desired gene using a CHO DG44 cell line.

Applicant further argues the claimed Factor C produced by expression in CHO
DG44 cells has an unexpectedly superior property of being less susceptible to ion
inhibition in an injection as compared to a Factor C produced by expression in CHO-S
cells, referring to the accompanying declaration under 37 CFR 1.132 (hereafter
“Mizumura declaration™), and is also structurally different by virtue of different molecular
weights. According to applicant, one would have found it surprising that a Factor C
expressed in CHO DG44 cells has a superior property of being less susceptible to
inhibition by ions in an injection as compared to a Factor C expressed in CHO-S cells.

Applicant’s argument is not found persuasive. According to MPEP 716.02(d), the
unexpected result must be commensurate in scope with the claimed invention.
According to the Mizumura declaration at the paragraph bridging pp. 2 and 3, the result
was obtained using a single Factor C polypeptide — recombinant Tachypleus tridentatus

Factor C produced by CHO DG44 cells. However, claims 43 and 54 recite Limulus
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polyphemus, Carcinoscorpius rotundicauda, and Tachypleus gigas Factor C
polypeptides in addition to Tachypleus tridentatus Factor C and claims 49 and 77 are
unlimited with respect to the amino acid sequences of the Factor C polypeptide. As
such, applicant’s result is not commensurate in scope with the claimed invention. While
MPEP 716.02(d).I acknowledges that the nonobvioushess of a broader claimed range
can be supported by evidence based on unexpected results from testing a narrower
range, in this case, there is no evidence of record that the genus of Factor C
polypeptides as encompassed by the claims would also have the property of being less
susceptible to ion inhibition in an injection as compared to a Factor C produced by
expression in CHO-S cells. Moreover, it is noted that according to the Mizumura
declaration at pp. 3 and 4, the result was obtained using various injection solutions
comprising the CHO DG44-produced Tachypleus giga Factor C and ions. However, the
claims do not recite the various injection solutions used to obtain the experimental result
and there is no evidence of record that the genus of Factor C polypeptides as
encompassed by the claims would also have increased residual activity in other
solutions, e.g., non-ionic solutions or ionic solutions with very low concentration of ions.
Applicant is reminded that it is applicant’s burden to establish that a result is unexpected
(MPEP 716.02(b)) and to show that the result is commensurate in scope with the
claimed invention (MPEP 716.02(d)). Because the result is not commensurate in scope
with the claimed invention, applicant’s result fails to rebut the prima facie case of

obviousness.

Claim Rejections - 35 USC § 101
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The rejection of claims 43, 48-50, and 57 under 35 U.S.C. 101 because the
claimed invention is directed to a judicial exception is withdrawn in view of applicant’s
amendment to claim 43 to recite “...wherein the horseshoe crab Factor C is produced
through being expressed from a CHO DG44 cell” and applicant’s corresponding

remarks at item VIII, beginning at p. 20.

Citation of Relevant Prior Art
The prior art made of record and not relied upon is considered pertinent to

applicant's disclosure. Slade et al., J. Prof. Res. 11:6175-6186, 2012.

Conclusion
Status of the claims:
Claims 43, 47-54, 57-61, and 63-78 are pending.
Claims 51-53, 58-61, and 64 are withdrawn from consideration.
Claims 43, 47-50, 54, 57, 63, and 65-78 are rejected.
No claim is in condition for allowance.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to DAVID J STEADMAN whose telephone number is
(571)272-0942. The examiner can normally be reached on Monday to Friday, 7:30 AM
to 4:00 PM.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Manjunath N. Rao can be reached on 571-272-0939939. The fax phone
number for the organization where this application or proceeding is assigned is 571-
273-8300.

Seikagaku Corporation Exhibit 2033 - Page 113 of 164
Charles River Laboratories, Inc. v. Seikagaku Corporation
PGR2025-00023



Application/Control Number:14/650,767 Page26
Art Unit:1656

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 http://pair-direct.uspto.gov. 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.

{David Steadman/
Primary Examiner, Art Unit 1656

Seikagaku Corporation Exhibit 2033 - Page 114 of 164
Charles River Laboratories, Inc. v. Seikagaku Corporation
PGR2025-00023



UNITED STATES PATENT AND TRADEMARK OFFICE

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. |
14/650,767 06/09/2015 Hikaru MIZUMURA Q220395 1531
23373 7590 04/17/2018 | EXAMINER |
SUGHRUE MION, PLLC
2100 PENNSYLVANIA AVENUE, N.W. STEADMAN, DAVID J
SUITE 800
WASHINGTON, DISTRICT OF COLUMBIA 20037 | ART UNIT | papernuMBER |
UNITED STATES OF AMERICA 1656
| NOTIFICATION DATE | DELIVERY MODE |
04/17/2018 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):
PPROCESSING@SUGHRUE.COM

USPTO@sughrue.com
sughrue @sughrue.com

PTOL-90A (Rev. 04/07)

Seikagaku Corporation Exhibit 2033 - Page 115 of 164
Charles River Laboratories, Inc. v. Seikagaku Corporation
PGR2025-00023



Application No. Applicant(s)

14/650,767 MIZUMURA et al.
Office Action Summary Examiner Art Unit AlA Status
DAVID J STEADMAN 1656 No

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence 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 22 February 2018.
[J A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon .
2a)l¥ This action is FINAL. 2b) [J This action is non-final.

3)(0 An election was made by the applicant in response to a restriction requirement set forth during the interview on
______;therestriction 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 parte Quayle, 1935 C.D. 11, 453 O.G. 218.

Disposition of Claims*
5) Claim(s) 43,47-54,57-61 and 63-78 is/are pending in the application.
5a) Of the above claim(s) 51-53,58-61 and 64 is/are withdrawn from consideration.

6) Claim(s) 43,47-48,50,57 and 65-69 is/are allowed.

7) Claim(s) 49,54,63 and 70-78 is/are rejected.

8) [J 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)[0 The specification is objected to by the Examiner.
11)(0 The drawing(s) filedon ______is/are: a)(J 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)(7) Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a)J All b)(J Some** ¢)J None of the:
1.[J Certified copies of the priority documents have been received.
2. Certified copies of the priority documents have been received in Application No.

3.0 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.
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1) [(] Notice of References Cited (PTO-892) 3) Interview Summary (PTO-413)
; f Paper No(s)/Mail Date 20180411,
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Paper No(s)/Mail Date _. E—
U.S. Patent and Trademark Office
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DETAILED ACTION
Status of the Application

The present application is being examined under the pre-AlA first to invent
provisions.

Claims 43, 47-54, 57-61, and 63-78 are pending in the application.

Applicant’s amendment to the claims, filed on February 22, 2018, is
acknowledged. This listing of the claims replaces all prior versions and listings of the
claims.

Receipt of a declaration under 37 CFR 1.132, filed on February 22, 2018, and is
acknowledged.

Applicant’s remarks and declaration filed on February 22, 2018 in response to
the non-final rejection mailed on November 22, 2017 have been fully considered.

The text of those sections of Title 35 U.S. Code not included in the instant action

can be found in a prior Office action.

Election/Restriction
Claims 51-53, 58-61, and 64 are withdrawn from further consideration pursuant
to 37 CFR 1.142(b) as being drawn to a nonelected invention, there being no allowable
generic or linking claim. Election was made without traverse in the reply filed on
8/24/20186.
Claims 43, 47-50, 54, 57, 63, and 65-78 are being examined on the merits with

claims 49 and 77 being examined only to the extent the claims read on the elected
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subject matter of the species of SEQ ID NO: 2, which is the amino acid sequence of

Tachypleus tridentatus Factor C polypeptide.

Information Disclosure Statement
The information disclosure statement (IDS) submitted on February 22, 2018 is in
compliance with the provisions of 37 CFR 1.97. Accordingly, the information disclosure

statement is being considered by the examiner.

Claim Objections
The objection to claim 43 in the recitation of “CHO” is withdrawn in view of

applicant’'s amendment to recite “Chinese Hamster Ovary”.

Claim 77 is objected to in the recitation of “Factor C, ,” and in the interest of

improving claim form, it is suggested that the second comma be deleted.

Claim Rejections - 35 USC § 112, Second Paragraph
The rejection of claim 49 under 35 U.S.C. 112 (pre-AlA), second paragraph, as
being indefinite in the recitation of “which is a protein shown...” is withdrawn in view of
applicant’s amendment to claim 49, line 4 to recite “wherein the Factor C is a protein

shown...”

Claim Rejections - 35 USC § 112, First Paragraph
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The scope of enablement rejection of claims 49 and 77 under 35 U.S.C. 112
(pre-AlA), first paragraph, is withdrawn in view of applicant’'s amendment to limit the
protein of parts (B) and (D) to comprising an amino acid sequence having 80% or higher
sequence identity to the amino acid sequence of SEQ ID NO: 2 and SEQ ID NO: 4,
respectively. Only routine experimentation would be required to make the full scope of

claimed Factor C polypeptides.

The written description rejection of claims 49 and 77 under 35 U.S.C. 112 (pre-
AlA), first paragraph, is maintained for the reasons of record and the reasons set forth
below. The rejection has been modified to address applicant's amendment to the
claims.

The claim(s) contains subject matter which was not described in the specification
in such a way as to reasonably convey to one skilled in the relevant art that the inventor
or a joint inventor, or for pre-AlA the inventor(s), at the time the application was filed,
had possession of the claimed invention.

MPEP 2163.11.A.2.(a).i) states, “Whether the specification shows that applicant
was in possession of the claimed invention is not a single, simple determination, but
rather is a factual determination reached by considering a number of factors. Factors to
be considered in determining whether there is sufficient evidence of possession include
the level of skill and knowledge in the art, partial structure, physical and/or chemical
properties, functional characteristics alone or coupled with a known or disclosed
correlation between structure and function, and the method of making the claimed

invention”. For claims drawn to a genus, MPEP § 2163 states the written description
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requirement for a claimed genus may be satisfied through sufficient description of a
representative number of species by actual reduction to practice, reduction to drawings,
or by disclosure of relevant, identifying characteristics, i.e., structure or other physical
and/or chemical properties, by functional characteristics coupled with a known or
disclosed correlation between function and structure, or by a combination of such
identifying characteristics, sufficient to show the applicant was in possession of the
claimed genus. MPEP § 2163 further states that a “representative number of species”
means that the species which are adequately described are representative of the entire
genus. Thus, when there is substantial variation within the genus, one must describe a
sufficient variety of species to reflect the variation within the genus.

As amended, claim 49 is drawn to a Factor C having activity of Factor C, wherein
the Factor C contains (a-2,3)-linked terminal sialic acid in a greater amount, as
compared with a native horseshoe crab Factor C; which wherein the Factor C is a
protein shown in the following (A), (B), (C), or (D):

(A)  aprotein comprising the amino acid sequence shown in SEQ ID NO: 2;

(B)  a protein comprising an amino acid sequence having 80% or higher
sequence identity to the amino acid sequence of SEQ ID NO: 4 and having activity of
Factor C;

(C)  aprotein comprising the amino acid sequence shown in SEQ ID NO: 4;

(D)  a protein comprising an amino acid sequence having 80% or higher
sequence identity to the amino acid sequence of SEQ ID NO: 4 and having activity of

Factor C, and
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wherein the Factor C is produced through being expressed from a CHO DG44
cell.

As amended, claim 77 is drawn to a horseshoe crab Factor C having activity of
Factor C, which is a protein shown in the following (A), (B), (C), or (D):

(A)  aprotein comprising the amino acid sequence shown in SEQ ID NO: 2;

(B)  a protein comprising an amino acid sequence having 80% or higher
sequence identity to the amino acid sequence of SEQ ID NO: 2 and having activity of
Factor C;

(C)  aprotein comprising the amino acid sequence shown in SEQ ID NO: 4;

(D)  aprotein comprising an amino acid sequence having 80% or higher
sequence identity to the amino acid sequence of SEQ ID NO: 4 and having activity of
Factor C, and

wherein the horseshoe crab Factor C is produced through being expressed from
a CHO DG44 cell.

As noted above, according to the specification, “the activity of Factor C refers to
such an activity that the Factor C is activated in the presence of endotoxin to convert
Factor B into activated Factor B” (specification at p. 36, paragraph 28). The claims
encompass variants of SEQ ID NO: 2 having 80% or higher sequence identity to the
amino acid sequence of SEQ ID NO: 2. The amino acid sequence of SEQ ID NO: 2 is
1019 amino acids and variants having 80% identity to SEQ ID NO: 2 would allow for
20% variance, which is approximately 204 amino acid variations relative to SEQ ID NO:

2.
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The specification discloses the reduction to practice of three representative
species of the genus of recited Factor C polypeptides as encompassed by the claims,
i.e., Tachypleus tridentatus, Limulus polyphemus, or Carcinoscorpius rotundicauda
Factor C. There are no other drawings or structural formulas disclosed of a polypeptide
encompassed by the claims. However, with the aid of a computer, one of skill in the art
could conceivably identify all of the amino acid sequences that have at least 80%
identity with the amino acid sequence of SEQ ID NO: 2. However, there is no prior-art or
disclosed teaching regarding which 20% (or 204 amino acids) of the amino acids can
vary from SEQ ID NO: 2 and still result in a protein that retains activity of Factor C as
required in claims 49 and 77, (0-2,3)-linked terminal sialic acid in a greater amount, as
compared with a native horseshoe crab Factor C as required in claim 49, and having
the identity of being a horseshoe crab Factor C as recited in claim 77, and there is no
disclosed or art-recognized correlation between any Factor C polypeptides other than
Tachypleus tridentatus, Limulus polyphemus, or Carcinoscorpius rotundicauda Factor C
and having Factor C activity, and optionally (a-2,3)-linked terminal sialic acid in a
greater amount and having the identity of being a horseshoe crab Factor C. Given what
is known in the art about the likely outcome of substitutions on structure, conservation of
structure is not necessarily a surrogate for conservation of function (applicant's attention
is directed to MPEP 2144.08.11.A.4.(c) for a description of the unpredictable effects of
amino acid substitution on the function of a polypeptide). In this case, there is no
disclosed correlation between structure and function. While general knowledge in the art
may have allowed one of skill in the art to identify other proteins expected to have the

same or similar tertiary structure of a polypeptide that has Factor C activity, and
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optionally having (a-2,3)-linked terminal sialic acid in a greater amount and having the
identity of being a horseshoe crab Factor C, there is no general knowledge in the art
about Factor C activity, having (a-2,3)-linked terminal sialic acid in a greater amount and
having the identity of being a horseshoe crab Factor C to suggest that general similarity
of structure confers the activity. Accordingly, one of skill in the art would not accept the
disclosure of Tachypleus tridentatus, Limulus polyphemus, or Carcinoscorpius
rotundicauda Factor C polypeptides as being representative of other polypeptides
having Factor C activity, and optionally having (a-2,3)-linked terminal sialic acid in a
greater amount and having the identity of being a horseshoe crab Factor C as
encompassed by the claims. As such, the specification, taken with the pre-existing
knowledge in the art of amino acid substitution, fails to satisfy the written description

requirement of 35 U.S.C. 112, first paragraph.

RESPONSE TO REMARKS: Applicant argues that possession can be shown by
a number of factors in addition to the application’s disclosure, including the method of
making the claimed invention, and the level of skill in the art. Applicant argues that the
method of making the claimed Factor C is well-established in view of the existing level
of skill and knowledge in the art. Applicant argues that the specification discloses
various distinguishing identifying characteristics of the genus of claimed Factor C
polypeptides, including two representative sequences, their length, the molecular weight
of Tachypleus tridentatus Factor C expressed in CHO-DG44 cells, and the structural

features of amino acids that can be N-glycosylated.
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Applicant’s argument is not found persuasive. The genus of claimed Factor C
polypeptides is not required to have or exhibit any of the distinguishing identifying
characteristics as noted by the applicant. In this case, the features upon which applicant
relies are not recited in the rejected claim(s). Although the claims are interpreted in light
of the specification, limitations from the specification are not read into the claims.

Applicant points to Example 11B of the PTO’s Guidance on Written Description,
and further argues the specification has disclosed sequences of SEQ ID NO: 2 and 4
and the amino acid residues which can undergo N-type sugar chain modification and
the declaration filed on February 22, 2018 shows consensus sequences of Factor C of
Limulus polyphemus which can undergo N-type sugar chain.

Applicant’s argument is not found persuasive. Claims 49 and 77 both require all
members of the genus to have activity of Factor C, which as noted above, is described
in the specification as activation of Factor C in the presence of endotoxin to convert
Factor B into activated Factor B. In contrast to claim 2 of Example 11B, the claims
require 80% identity, while claim 2 of Example 11B recites 85%, and as noted above,
20% (or 204 amino acids) variation is a substantial number of modifications. Also in
contrast to claim 2 of Example 11B and as described in detail above, there is no
apparent art-recognized or disclosed correlation between the structures of the genus of
Factor C polypeptides and the activity of Factor C.

For these reasons, it is the examiner’s position that the specification fails to

adequately describe the genus of recited Factor C polypeptides.

Claim Rejections - 35 USC § 103
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The rejection of claims 43, 47, 48, 50, 57, and 65-69 under pre-AlA 35 U.S.C.
103(a) as being unpatentable over Ding2 et al. (US 5,858,706; cited on the IDS filed on
6/9/2015; hereafter “Ding2”) in view of Current Protocols in Molecular Biology (1993)
16.23.1-16.23.13, John Wiley and Sons, Inc., 2002 (cited on Form PTO-892 mailed on
November 22, 2017; hereafter “Current Protocols”) and as evidenced by Mizumura et al.
(WO 2012/118226 A1; cited on the IDS filed on June 9, 2015; hereafter “Mizumura”) is
withdrawn in view of applicant’s evidence of an unexpected result as described in the
declarations under 37 CFR 1.132 filed on October 12, 2017 and February 22, 2018, and
applicant’s corresponding remarks filed on October 12, 2017 at p. 19 and February 22,

2018 at p. 16.

The rejection of claims 49, 54, 63, and 70-78 under pre-AlA 35 U.S.C. 103(a) as
being unpatentable over Ding2 (supra) in view of Current Protocols (supra) and as
evidenced by Mizumura (supra) is maintained for the reasons of record and the reasons
set forth below.

As amended, claim 49 is drawn to a Factor C having activity of Factor C, wherein
the Factor C contains (a-2,3)-linked terminal sialic acid in a greater amount, as
compared with a native horseshoe crab Factor C; which wherein the Factor C is a
protein shown in the following (A), (B), (C), or (D):

(A)  aprotein comprising the amino acid sequence shown in SEQ ID NO: 2;

(B)  a protein comprising an amino acid sequence having 80% or higher
sequence identity to the amino acid sequence of SEQ ID NO: 4 and having activity of

Factor C;
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(C)  aprotein comprising the amino acid sequence shown in SEQ ID NO: 4;

(D)  a protein comprising an amino acid sequence having 80% or higher
sequence identity to the amino acid sequence of SEQ ID NO: 4 and having activity of
Factor C, and

wherein the Factor C is produced through being expressed from a CHO DG44
cell.

As amended, claims 54, 70-76, and 78 are drawn to a horseshoe crab Factor C
having activity of Factor C producible by a method for producing a horseshoe crab
Factor C, the method comprising expressing the horseshoe crab Factor C using a
mammalian cell as a host cell,

wherein the horseshoe crab is selected from the group consisting of Tachypleus
tridentatus, Limulus polyphemus, and Carcinoscorpius rotundicauda,

wherein the mammalian cell is a CHO DG44 cell.

As amended, claim 77 is drawn to a horseshoe crab Factor C having activity of
Factor C, which is a protein shown in the following (A), (B), (C), or (D):

(A)  a protein comprising the amino acid sequence shown in SEQ ID NO: 2;

(B)  a protein comprising an amino acid sequence having 80% or higher
sequence identity to the amino acid sequence of SEQ ID NO: 2 and having activity of
Factor C;

(C)  aprotein comprising the amino acid sequence shown in SEQ ID NO: 4;

(D)  aprotein comprising an amino acid sequence having 80% or higher
sequence identity to the amino acid sequence of SEQ ID NO: 4 and having activity of

Factor C, and
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wherein the horseshoe crab Factor C is produced through being expressed from
a CHO DG44 cell.

Claim 63 is drawn to an endotoxin assay kit comprising an endotoxin assay
agent containing the Factor C according to claim 54, and one or more elements.

Regarding claims 49, 54, and 77, the reference of Ding2 teaches a mammalian
host cell, including a CHO cell, transformed with a recombinant vector for expressing a
cDNA encoding a Factor C (column 9, Example 1). Ding2 teaches cDNAs for
expressing a horseshoe crab Factor C polypeptide, including the representative
examples of T. tridentatus and C. rotundicauda Factor C polypeptides (column 3, lines
14-20). Ding2 teaches a method for producing the Factor C polypeptide by culturing the
host cell and recovering the Factor C protein (column 9, Example 1). Ding2 teaches
mammalian host cells include Chinese Hamster Ovary cells (column 9, Example 1).
Ding2 teaches activation of the Factor C by endotoxin (column 1, lines 44-47).

Further regarding claims 49 and 77, Ding2 does not teach the amino acid
sequence of T. tridentatus factor C has the amino acid sequence of SEQ ID NO: 2.
However, evidentiary reference of Mizumura is cited to show that the amino acid
sequence of T. fridentatus factor C is identical to SEQ ID NO: 2 herein (see Appendix A
at pp. 30 and 31 of the Office action mailed on September 16, 2016).

Regarding claim 63, Ding2 teaches the recombinant Factor C for use in an assay
for endotoxin detection and teaches elements for conducting such an assay (column 8,
lines 50-60), which is considered to be an endotoxin assay kit as encompassed by

claims 57 and 63 respectively.
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Regarding claim 78, Ding2 teaches solubilization of the factor C (column 7, lines
456-53) and thus the factor C is considered to be water-soluble.

Ding does not teach or suggest CHO DG44 cells as an expression host.

The reference of Current Protocols generally teaches a method for using CHO
cells as an expression host for amplifying and expressing a desired gene (see whole
document). Current Protocols teaches CHO DG44 as a cell line that greatly increases
the ease of gene amplification (p. 16.23.11).

At the time of the invention, it would have been obvious to one of ordinary skill in
the art to combine the teachings of Ding2 and Current Protocols to recombinantly
express the Factor C polypeptide of Ding2 using the CHO DG44 cell line of Current
Protocol as an expression host. One would have been motivated to do this because
Ding2 teaches using CHO cells as an expression host and Current Protocol teaches a
method for expressing a desired gene using a CHO cell line, noting that CHO DG44 cell
line greatly increases the ease of gene amplification. One would have had a reasonable
expectation of success to recombinantly express the Factor C polypeptide of Ding2
using the CHO DG44 cell line of Current Protocol as an expression host because Ding2
teaches cDNAs for expressing a horseshoe crab Factor C polypeptide using CHO cells
and Current Protocol teaches a method for expressing a desired gene using a CHO
DG44 cell line.

Regarding claim 49, the combination of Ding2 and Current Protocols does not
teach the activated horseshoe crab Factor C polypeptide recombinantly expressed and
recovered from CHO DG44 cells has (a-2,3) linked terminal sialic acid in a greater

amount as compared with a native horseshoe crab Factor C. However, the specification
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teaches that horseshoe crab Factor C polypeptide recombinantly expressed and
recovered from CHO cells has greater (a-2,3) linked terminal sialic acid than a native
horseshoe crab Factor C polypeptide (paragraph 153). As such, since horseshoe crab
Factor C recombinantly expressed and recovered from CHO cells has greater (a-2,3)-
linked terminal sialic acid than a native horseshoe crab Factor C polypeptide, it follows
that Ding2’s activated horseshoe crab Factor C polypeptide recombinantly expressed
and recovered from CHO DG44 cells necessarily has a greater amount of (a-2,3)-linked
terminal sialic acid than a native horseshoe crab Factor C polypeptide.

Regarding claim 70, the combination of Ding2 and Current Protocols does not
teach the activated horseshoe crab Factor C polypeptide recombinantly expressed and
recovered from CHO DG44 cells exhibits a residual activity of 10% or higher in the
presence of 21 mM sodium citrate. However, Figure 7 of this application shows that
horseshoe crab Factor C polypeptide recombinantly expressed and recovered from
CHO DG44 cells exhibits a residual activity of 10% or higher in the presence of 10%
sodium citrate with a dilution factor of 8, which, according to the specification is about
21 mM sodium citrate (p. 87). As such, since horseshoe crab Factor C recombinantly
expressed and recovered from CHO cells recombinantly expressed and recovered from
CHO cells exhibits a residual activity of 10% or higher in the presence of 21 mM sodium
citrate, it follows that Ding2’s activated horseshoe crab Factor C polypeptide
recombinantly expressed and recovered from CHO DG44 cells necessarily exhibits a
residual activity of 10% or higher in the presence of 21 mM sodium citrate.

Regarding claim 71, the combination of Ding2 and Current Protocols does not

teach the activated horseshoe crab Factor C polypeptide recombinantly expressed and
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recovered from CHO DG44 cells exhibits a residual activity of 25% or higher in the
presence of 52 mM sodium hydrogencarbonate. However, Figure 7 of this application
shows that horseshoe crab Factor C polypeptide recombinantly expressed and
recovered from CHO DG44 cells exhibits a residual activity of 25% or higher in the
presence of about 7% sodium citrate with a dilution factor of 8, which, according to the
specification is about 52 mM sodium hydrogencarbonate (specification at p. 87). As
such, since horseshoe crab Factor C recombinantly expressed and recovered from
CHO cells recombinantly expressed and recovered from CHO cells exhibits a residual
activity of 25% or higher in the presence of 52 mM sodium hydrogencarbonate, it
follows that Ding2’s activated horseshoe crab Factor C polypeptide recombinantly
expressed and recovered from CHO DG44 cells necessarily exhibits a residual activity
of 25% or higher in the presence of 52 mM sodium hydrogenate.

Regarding claim 72, the combination of Ding2 and Current Protocols does not
teach the activated horseshoe crab Factor C polypeptide recombinantly expressed and
recovered from CHO DG44 cells exhibits a residual activity of 25% or higher in the
presence of 214 mM sodium chloride. However, Figure 7 of this application shows that
horseshoe crab Factor C polypeptide recombinantly expressed and recovered from
CHO cells exhibits a residual activity of 25% or higher in the presence of about 10%
sodium citrate with a dilution factor of 4, which, according to the specification is about
214 mM sodium chloride (specification at p. 87). As such, since horseshoe crab Factor
C recombinantly expressed and recovered from CHO cells recombinantly expressed
and recovered from CHO cells exhibits a residual activity of 25% or higher in the

presence of 214 mM sodium chloride, it follows that Ding2’s activated horseshoe crab
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Factor C polypeptide recombinantly expressed and recovered from CHO DG44 cells
necessarily exhibits a residual activity of 25% or higher in the presence of 214 mM
sodium chloride.

Regarding claim 73, the combination of Ding2 and Current Protocols does not
teach the activated horseshoe crab Factor C polypeptide recombinantly expressed and
recovered from CHO DG44 cells exhibits a residual activity of 15% or higher in the
presence of 16 mM magnesium sulfate. However, Figure 7 of this application shows
that horseshoe crab Factor C polypeptide recombinantly expressed and recovered from
CHO cells exhibits a residual activity of 15% or higher in the presence of about 0.5 M
magnesium sulfate with a dilution factor of 16, which, according to the specification is
about 16 mM magnesium sulfate (specification at p. 88). As such, since horseshoe crab
Factor C recombinantly expressed and recovered from CHO cells recombinantly
expressed and recovered from CHO cells exhibits a residual activity of 15% or higher in
the presence of 16 mM magnesium sulfate, it follows that Ding2’s activated horseshoe
crab Factor C polypeptide recombinantly expressed and recovered from CHO DG44
cells necessarily exhibits a residual activity of 15% or higher in the presence of 16 mM
magnesium sulfate.

Regarding claim 74, Ding2 does not teach the activated horseshoe crab Factor C
polypeptide recombinantly expressed and recovered from CHO DG44 cells exhibits a
residual activity of 35% or higher in the presence of 2.5 mM calcium chloride. However,
Figure 7 of this application shows that horseshoe crab Factor C polypeptide
recombinantly expressed and recovered from CHO cells exhibits a residual activity of

35% or higher in the presence of 0.5 M calcium chloride with a dilution factor of 100,
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which, according to the specification is about 2.5 mM calcium chloride (specification at
p. 88). As such, since horseshoe crab Factor C recombinantly expressed and recovered
from CHO cells recombinantly expressed and recovered from CHO cells exhibits a
residual activity of 35% or higher in the presence of 2.5 mM calcium chloride, it follows
that Ding2’s activated horseshoe crab Factor C polypeptide recombinantly expressed
and recovered from CHO DG44 cells necessarily exhibits a residual activity of 35% or
higher in the presence of 2.5 mM calcium chloride.

Regarding claims 75 and 76, the combination of Ding2 and Current Protocols
does not teach the activated horseshoe crab Factor C polypeptide recombinantly
expressed and recovered from CHO DG44 cells has a molecular weight as recited in
the claims. However, the specification teaches that T. tridentatus factor C polypeptide
recombinantly expressed and recovered from CHO DG44 cells has a molecular weight
of 128 kDa by SDS-PAGE under non-reducing conditions (paragraph 144 and Table 1).
As such, since Ding2’s activated T. tridentatus factor C polypeptide is recombinantly
expressed and recovered from CHO cells, it follows that Ding’s activated factor C
polypeptide expressed from CHO DG44 cells necessarily has a molecular weight of 128
kDa by SDS-PAGE under non-reducing conditions.

Therefore, the invention of claims 49, 54, 63, and 70-78 would have been

obvious to one of ordinary skill in the art at the time of the invention.

RESPONSE TO REMARKS: Applicant argues that CHO DG44 cells are deleted
for the endogenous DHFR genes and require vectors containing a DHFR gene for

amplification of a target gene. Applicant argues that Ding2 does not disclose or suggest
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the use of a vector containing DHFR gene and does not teach or suggest using a
DHFR-based gene amplification system as described in Current Protocols. Thus,
according to applicant, one would not have been motivated to express the Factor C
polypeptide of Ding2 using the CHO DG44 cell line of Current Protocol since the
expression system of Ding2 does not contain a DHFR gene and would not result in
increased ease of gene amplification in CHO DG44 cells.

Applicant’s argument is not found persuasive. Current Protocols provides
detailed instructions for target gene amplification using CHO DG44 cells, including the
appropriate expression vectors, which carry a DHFR gene for selection and gene
amplification (see, e.g., p. 16.23.1) and in view of the detailed instructions, it would have
required only routine experimentation to modify the expression system of Ding2
according to Current Protocols in order to recombinantly express the Factor C
polypeptide of Ding2 using the CHO DG44 cell line of Current Protocol as an expression
host. As noted above, one would have been motivated to do this because CHO DG44
cell line greatly increases the ease of gene ampilification. Thus, contrary to applicant’s
position, one would have been motivated to and would have had a reasonable
expectation of success to recombinantly express the Factor C polypeptide of Ding2
using the CHO DG44 cell line of Current Protocol as an expression host.

Applicant further argues that applicant’s result shows that Tachypleus tridentatus
Factor C polypeptide expressed in CHO DG44 cells and having a greater amount of
(a2,3)-linked sialic acid as compared to the corresponding native Tachypleus tridentatus
Factor C polypeptide or Tachypleus tridentatus Factor C polypeptide expressed using

Sf9 as a host cell has a superior property of being less susceptible to inhibition by ions
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in an injection as compared to a Tachypleus tridentatus Factor C polypeptide expressed
in CHO-S cells. Applicant argues that one of ordinary skill in the art would recognize this
result can be extended to Limulus polyphemus and Carcinoscorpius rotundicauda
Factor C polypeptides in view of the substantial similarity and conserved glycosylation
residues between the sequences of Tachypleus tridentatus and Limulus polyphemus or
Carcinoscorpius rotundicauda Factor C polypeptides.

According to MPEP 716.02(d), it is applicant’s burden to show that the result is
commensurate in scope with the claimed invention. It is acknowledged that an
unexpected result is supported by the evidence presented in the declarations under 37
CFR 1.132 filed on October 12, 2017 and February 22, 2018, and applicant’s
corresponding remarks filed on October 12, 2017 at p. 19 and February 22, 2018 at p.
16. Accordingly, the rejection of claims 43, 47, 48, 50, 57, and 65-69, which are limited
to Tachypleus tridentatus, Limulus Polyphemus, or Carcinoscorpius rotundicauda
Factor C expressed in a CHO DG44 cell and having a greater amount of (a2,3)-linked
sialic acid as compared to the corresponding native Factor C polypeptide (defined in the
specification at paragraph 24 as the corresponding Factor C isolated and purified from a
horseshoe crab lysate) or the corresponding Factor C polypeptide expressed using Sf9
as a host cell, is withdrawn as noted above.

However, applicant’s result is not found to be commensurate in scope with claims
49, 54, 63, and 70-78 for the reasons that follow. Regarding claim 77, in contrast to
claim 43, claim 77 does not recite a greater amount of (a2,3)-linked sialic acid as
compared to the corresponding native Factor C polypeptide or the corresponding Factor

C polypeptide expressed using Sf9 as a host cell and is not limited to Tachypleus
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tridentatus, Limulus Polyphemus, or Carcinoscorpius rotundicauda Factor C. Claim 77
does not even require the presence of (02,3)-linked sialic acid and encompasses
variants of SEQ ID NO: 2, which is the amino acid sequence of Tachypleus tridentatus
Factor C polypeptide, having 80% or higher sequence identity to the amino acid
sequence of SEQ ID NO: 2. The amino acid sequence of SEQ ID NO: 2 is 1019 amino
acids and a variant having 80% identity to SEQ ID NO: 2 would allow for 20% variance,
which is approximately 204 amino acid variations relative to SEQ ID NO: 2. Even
though the claim requires expression from a CHO DG44 cell, given that the claim
encompasses variants that have been modified to substitute the conserved
glycosylation residues and does not even require the presence of (02,3)-linked sialic
acid, one of ordinary skill in the art would recognize that applicant’s result is not
commensurate in scope with the claimed invention and thus fails to rebut the prima
facie case of obviousness.

Regarding claims 54, 63, 70-76, and 78, in contrast to claim 43, claims 54, 63,
70-76, and 78 do not recite a greater amount of (a2,3)-linked sialic acid as compared to
the corresponding native Factor C polypeptide or the corresponding Factor C
polypeptide expressed using Sf9 as a host cell. The claims do not even positively recite
the presence of (a2,3)-linked sialic acid. Claim 54 (and claims dependent therefrom) is a
product-by-process claim and recites the transitional phrase “comprising”, which, given
a broadest reasonable interpretation includes additional method steps for producing the
Factor C polypeptide, e.g., treatment of the Factor C polypeptide expressed in a CHO
DG44 cell with a glycosidase to remove (02,3)-linked sialic acid (see, e.g., Example 9 of

the specification beginning at p. 93). Even though claim 54 requires expression from a

Seikagaku Corporation Exhibit 2033 - Page 135 of 164
Charles River Laboratories, Inc. v. Seikagaku Corporation
PGR2025-00023



Application/Control Number: 14/650,767 Page 21
Art Unit: 1656

CHO DG44 cell, given that the claim encompasses additional method steps that remove
(a02,3)-linked sialic acid and does not even require the presence of (a2,3)-linked sialic
acid, one of ordinary skill in the art would recognize that applicant’s result is not
commensurate in scope with the claimed invention and thus fails to rebut the prima
facie case of obviousness.

Regarding claim 49, in contrast to claim 43, claim 49 is not limited to Tachypleus
tridentatus, Limulus Polyphemus, or Carcinoscorpius rotundicauda Factor C. Rather,
claim 49 encompasses variants of SEQ ID NO: 2 having 80% or higher sequence
identity to the amino acid sequence of SEQ ID NO: 2. The amino acid sequence of SEQ
ID NO: 2 is 1019 amino acids and a variant having 80% identity to SEQ ID NO: 2 would
allow for 20% variance, which is approximately 204 amino acid variations relative to
SEQ ID NO: 2. These variants encompass amino acid sequences that do not maintain
the conserved glycosylation residues and encompass variants with substitution(s) of the
conserved glycosylation residues and insertion and/or addition of any other
glycosylation residues that can be modified with the addition of (a2,3)-linked sialic acid.
According to Mizumura et al. (/nnate Immun. 23:136-146, 2017; cited on the IDS filed on
February 22, 2018), glycosylation is a typical post-translational protein modification (p.
141, column 2, bottom) and recombinant proteins are well known to exhibit different
activity and stability depending on their different post-translational modifications (p. 143,
column 1, bottom). While claim 49 requires a greater amount of (a2,3)-linked sialic acid
as compared to the corresponding native Factor C polypeptide and requires expression
from a CHO DG44 cell, given that the claim encompasses variants that have been

modified with respect to the glycosylation residue(s) and that recombinant proteins are
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well known to exhibit different activity and stability depending on their different post-
translational modifications (which includes glycosylation), one of ordinary skill in the art
would recognize that applicant’s result is not commensurate in scope with the claimed
invention and thus fails to rebut the prima facie case of obviousness.

For these reasons, it is the examiner’s position that the invention of claims 49,
54, 63, and 70-78 would have been prima facie obvious to one of ordinary skill in the art

at the time of the invention.

Conclusion
Status of the claims:
Claims 43, 47-54, 57-61, and 63-78 are pending.
Claims 51-53, 58-61, and 64 are withdrawn from consideration.
Claims 49, 54, 63, and 70-78 are rejected.
Claims 43, 47, 48, 50, 57, and 65-69 are allowable over the prior art of record.
Applicant is encouraged to amend claims 43, 47, 57, and 66-69 according to the

proposed Examiner's amendment filed on April 3, 2018.

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time
policy as set forth in 37 CFR 1.136(a).

A shortened statutory period for reply to this final action is set to expire THREE
MONTHS from the mailing date of this action. In the event a first reply is filed within
TWO MONTHS of the mailing date of this final action and the advisory action is not
mailed until after the end of the THREE-MONTH shortened statutory period, then the
shortened statutory period will expire on the date the advisory action is mailed, and any
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of
the advisory action. In no event, however, will the statutory period for reply expire later
than SIX MONTHS from the mailing date of this final action.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to DAVID J STEADMAN whose telephone number is
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(571)272-0942. The examiner can normally be reached on Monday to Friday, 7:30 AM
to 4:00 PM.

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, MANJUNATH N. RAO can be reached on 571-272-0939. 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 http://pair-direct.uspto.gov. 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.

/David Steadman/
Primary Examiner, Art Unit 1656
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For: NOVEL RECOMBINANT FACTOR C AND METHOD FOR PRODUCING THE
SAME, AND METHOD FOR MEASURING ENDOTOXIN

SUPPLEMENTAL AMENDMENT UNDER 37 C.F.R. § 1.114(c)

MAIL STOP RCE
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Sir:
Further to the RCE submitted on July 16, 2018, please amend the above-identified

application as follows on the accompanying pages.
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AMENDMENTS TO THE CLAIMS

This listing of claims will replace all prior versions and listings of claims in the

application:

LISTING OF CLAIMS:

1-42. (Canceled).

43.  (Previously Presented): A horseshoe crab Factor C having activity of Factor C,
which contains (a-2,3)-linked terminal sialic acid in a greater amount, as compared with a native
horseshoe crab Factor C and/or a horseshoe crab Factor C expressed using Sf9 as a host cell,

wherein the horseshoe crab is selected from the group consisting of Tachypleus
tridentatus, Limulus polyphemus, and Carcinoscorpius rotundicauda, and
wherein the horseshoe crab Factor C is produced through being expressed from a Chinese

Hamster Ovary (CHO) DG44 cell.

44-46. (Cancelled).

47. (Previously Presented): The Factor C according to claim 43, which exhibits a

residual activity of 10% or higher in the presence of 21 mM sodium citrate.

48. (previously presented): The Factor C according to claim 43, which has a
molecular weight of 115 kDa to 140 kDa as measured through SDS-PAGE under a non-reducing

condition.
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49. (previously presented): A Factor C having activity of Factor C,
wherein the Factor C contains (0-2,3)-linked terminal sialic acid in a greater amount, as
compared with a native horseshoe crab Factor C;
wherein the Factor C is a protein shown in the following (A), (B), (C), or (D):

(A)  aprotein comprising the amino acid sequence shown in SEQ ID NO: 2;

(B)  aprotein comprising an amino acid sequence having 90% or higher sequence
identity to the amino acid sequence of SEQ ID NO:2 and having activity of Factor C;

(C)  aprotein comprising the amino acid sequence shown in SEQ ID NO: 4;

(D)  aprotein comprising an amino acid sequence having 90% or higher sequence
identity to the amino acid sequence of SEQ ID NO:4, and having activity of Factor C, and
wherein the Factor C is produced through being expressed from a CHO DG44 cell, and

wherein the Factor C exhibits a residual activity of 10% or higher in the presence of 21

mM sodium citrate.

50. (Previously Presented): The Factor C according to claim 43, which is water-

soluble.

51. (Withdrawn): A method for producing a horseshoe crab Factor C, the method

comprising expressing the horseshoe crab Factor C in a mammalian cell as a host cell.

52. (Withdrawn): The method according to claim 51, wherein the mammalian cell is
selected from the group consisting of:

(A)  amammalian cell other than COS-1;
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(B)  acell of a mammal selected from the group consisting of a primate and a rodent,
other than monkey;

(@) a Chinese hamster cell or a human cell;

(D) CHO or HEK; and

(E) CHO DG44 or HEK293.

53. (Withdrawn): The method according to claim 51, wherein the Factor C is a
protein shown in the following (A), (B), (C), or (D):

(A)  aprotein comprising the amino acid sequence shown in SEQ ID NO: 2;

(B)  aprotein comprising the amino acid sequence shown in SEQ ID NO:2 but which
includes substitution, deletion, insertion, or addition of one or several amino acid residues, and
having activity of Factor C;

(C)  aprotein comprising the amino acid sequence shown in SEQ ID NO: 4;

(D)  aprotein comprising the amino acid sequence shown in SEQ ID NO:4 but which
includes substitution, deletion, insertion, or addition of one or several amino acid residues, and

having activity of Factor C.

54.  (Cancelled).

55-56. (Cancelled).

57. (previously presented): An endotoxin assay kit comprising an endotoxin assay

agent containing the Factor C according to claim 43 and one or more elements.
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58. (Withdrawn): A method for measuring endotoxin in a test specimen, the method
comprising a step of mixing the assay agent according to claim 56 and the test specimen, and a

step of measuring the progress of a cascade reaction.

59. (Withdrawn): The method according to claim 58, wherein the test specimen
contains at least one of:

(A) anion;

(B) a cation;

(C)  ametal ion;

(D)  an alkali metal ion or an alkaline earth metal ion; and

(E)  one or more kinds of ions selected from the group consisting of sodium ion,

potassium ion, calcium ion, and magnesium ion.

60. (Withdrawn): The method according to claim 59, wherein the contained amount
of the ion in the test specimen is such an amount that the concentration of the cation derived
from the test specimen becomes 1 mM or higher, as a final concentration in the reaction system
after mixing the test specimen with the assay agent.

61. (Withdrawn): The method according to claim 58, wherein the test specimen is an

injection.

62. (Cancelled).
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63. (Cancelled).

64.  (Withdrawn): A method for measuring endotoxin in a test specimen, the method

comprising a step of mixing the assay agent according to claim 62 and the test specimen, and a

step of measuring the progress of a cascade reaction.

65.  (previously presented): The Factor C according to claim 48, which has a

molecular weight of 127 kDa + 5 kDa.

66.  (previously presented): The Factor C according to claim 43, which exhibits a

residual activity of 25% or higher in the presence of 52 mM sodium hydrogencarbonate.

67.  (previously presented): The Factor C according to claim 43, which exhibits a

residual activity of 25% or higher in the presence of 214 mM sodium chloride.

68.  (previously presented): The Factor C according to claim 43, which exhibits a

residual activity of 15% or higher in the presence of 16 mM magnesium sulfate.

69.  (previously presented): The Factor C according to claim 43, which exhibits a

residual activity of 35% or higher in the presence of 2.5 mM calcium chloride.

70-76. (Cancelled).
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77.  (Currently Amended): A horseshoe crab Factor C, having activity of Factor C,
wherein the Factor C contains (0-2,3)-linked terminal sialic acid in a greater amount, as
compared with a native horseshoe crab Factor C and/or a horseshoe crab Factor C expressed
using Sf9 as a host cell, which is a protein shown in the following (A), (B), (C), or (D):

(A) aprotein comprising the amino acid sequence shown in SEQ ID NO: 2;

(B) aprotein comprising an amino acid sequence having 90% or higher sequence
identity to the amino acid sequence of SEQ ID NO:2, and having activity of Factor C;

(C) aprotein comprising the amino acid sequence shown in SEQ ID NO: 4;

(D)  aprotein comprising an amino acid sequence having 90% or higher sequence
identity to the amino acid sequence of SEQ ID NO:4, and having activity of Factor C, and
wherein the horseshoe crab Factor C is produced through being expressed from a CHO DG44
cell, and

wherein the Factor C exhibits a residual activity of 10% or higher in the presence of 21

mM sodium citrate.

78. (Cancelled).

79. (previously presented): An endotoxin assay kit comprising an endotoxin assay

agent containing the Factor C according to claim 49 and one or more elements.

80. (previously presented): An endotoxin assay kit comprising an endotoxin assay

agent containing the Factor C according to claim 77 and one or more elements.
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REMARKS

Further to the RCE filed on July 16, 2018 entering the claims as amended in the
Amendment under 37 C.F.R. §1.116, claim 49 and 77 are further amended herein to recite that
Factor C exhibits a residual activity of 10% or higher in the presence of 21 mM sodium citrate.
Support for this amendment is found, for example, at paragraphs [0017] and [0035] of the
specification as filed.

Additionally, claims 54, 63, 70-76 and 78 are canceled herein, without prejudice or
disclaimer.

No new matter is presented.

Applicant submits the following in response to the Advisory Action dated June 21, 2018
to be considered in conjunction with the previously submitted arguments of record.

In the second paragraph of the Advisory Action, it is indicated that claims 43 and 54 raise
the issue of duplicate claims. Since claim 54 and dependent claims therefrom are canceled in the
present Supplemental Amendment, this rejection reason would be overcome.

In the fourth paragraph of the Advisory Action, it is indicated that “one of ordinary skill
in the art would recognize that applicant's result of being less susceptible to inhibition by ions in
an injection as compared to the same Factor C polypeptide expressed in CHO-S cells is not
commensurate in scope with the claimed invention and thus fails to rebut the prima facie case of
obviousness.”

In claims 49 and 77 in the present Supplemental Amendment, the feature “the Factor C
exhibits a residual activity of 10% or higher in the presence of 21 mM sodium citrate” is added.

As shown in the Declaration submitted on October 11, 2017, the residual activity of

Factor C expressed in CHO-S cell for 21 mM sodium citrate is greatly lower than 10%, whereas
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the residual activity of Factor C expressed in CHO DG-44 cell for 21 mM sodium citrate is
greatly higher than 10% (Injection No. 5 in Figure S1 of the Declaration on October 12, 2017).
Please note that when the measurement specimen was 8-fold dilute of 10 w/v% sodium citrate
injection, the final sodium citrate concentration was about 21 mM (see, paragraph [0136] of the
present English PCT specification).

In sum, it is submitted that the unexpected results presented in the Declaration Under 37
C.F.R. § 1.132 submitted October 12, 2017 are commensurate with the presently amended claims
and that therefore, the presently claimed invention is non-obvious over the cited references.

Accordingly, reconsideration and withdrawal of the rejection are respectfully requested.

In view of the above, reconsideration and allowance of this application are now believed
to be in order, and such actions are hereby solicited. If any points remain in issue which the
Examiner feels may be best resolved through a personal or telephone interview, the Examiner is
kindly requested to contact the undersigned at the telephone number listed below.

The USPTO is directed and authorized to charge all required fees, except for the Issue
Fee and the Publication Fee, to Deposit Account No. 19-4880. Please also credit any
overpayments to said Deposit Account.

Respectfully submitted,
{Jennifer M. Hayes/

SUGHRUE MION, PLLC Jennifer M. Hayes

Telephone: 202.293.7060 Registration No. 40,641
Facsimile: 202.293.7860

WASHINGTON OFFICE

23373

CUSTOMER NUMBER

Date: July 24, 2018
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ENDOTOXIN
APPLN. TYPE I ENTITY STATUS I ISSUE FEE DUE I PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional UNDISCOUNTED $1000 $0.00 $0.00 $1000 11/28/2018

I EXAMINER | ART UNIT | CLASS-SUBCLASS |
STEADMAN, DAVID J 1656 435-219000
1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list 1
CFR 1.363). (1) The names of up to 3 registered patent attorneys
or agents OR, alternatively, b

M| Change of correspondence address (or Change of Correspondence

Address form PTO/SB/122) attached (2) The name of a single firm (having as a member a

registered attorney or agent) and the names of up to 3
- T . P 2 registered patent attorneys or agents. If no name is

Fee Address” indication (or "Fee Address” Indication form PTO/ listed, no name will be printed.
SB/47; Rev 03-02 or more recent) attached. Use of a Customer
Number is required.

. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASENOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for recordation
as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

9%}

Please check the appropriate assignee category or categories (will not be printed on the patent) : (] Individual [ Corporation or other private group entity (] Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
[ Issue Fee [ A check is enclosed.
[ Publication Fee (No small entity discount permitted) M| Payment by credit card. Form PTO-2038 is attached.
[ Advance Order - # of Copies (I The director is hereby authorized to charge the required fee(s), any deficiency, or credits any
overpayment, to Deposit Account Number (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.
NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

M| Applicant certifying micro entity status. See 37 CFR 1.29

M| Applicant asserting small entity status. See 37 CFR 1.27

M| Applicant changing to regular undiscounted fee status.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature Date
Typed or printed name Registration No.
Page 2 of 3
PTOL-85 Part B (10-13) Approved for use through 10/31/2013. OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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UNITED STATES PATENT AND TRADEMARK OFFICE

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. |
14/650,767 06/09/2015 Hikaru MIZUMURA Q220395 1531
23373 7590 08/28/2018 | EXAMINER |
SUGHRUE MION, PLLC STEADMAN, DAVID J
2100 PENNSYLVANIA AVENUE, N.W.
SUITE 800 | ART UNIT PAPER NUMBER |
WASHINGTON, DC 20037 1656

DATE MAILED: 08/28/2018

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(Applications filed on or after May 29, 2000)

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance.

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
of the patent term adjustment determination (or reinstatement of patent term adjustment) should follow the process
outlined in 37 CFR 1.705.

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 Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.

Page 3 of 3
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and Budget
approval before requesting most types of information from the public. When OMB approves an agency request to
collect information from the public, OMB (i) provides a valid OMB Control Number and expiration date for the
agency to display on the instrument that will be used to collect the information and (ii) requires the agency to inform
the public about the OMB Control Number’s legal significance in accordance with 5 CFR 1320.5(b).

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. 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 12 minutes 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, Virginia 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection
of information unless it displays a valid OMB control number.

Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the requirements
of the Act, please be advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)
(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information
is used by the U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent
application or patent. If you do not furnish the requested information, the U.S. Patent and Trademark Office may not
be able to process and/or examine your submission, which may result in termination of proceedings or abandonment
of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5§ U.S.C 552a). Records from this system of records may
be disclosed to the Department of Justice to determine whether disclosure of these records is required by the
Freedom of Information Act.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of
settlement negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting
a request involving an individual, to whom the record pertains, when the individual has requested assistance
from the Member with respect to the subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having
need for the information in order to perform a contract. Recipients of information shall be required to comply
with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

7. Arecord from this system of records may be disclosed, as a routine use, to the Administrator, General Services,
or his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility
to recommend improvements in records management practices and programs, under authority of 44 U.S.C.
2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection
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. A record 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
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Application No. Applicant(s)
. . 14/650,767 MIZUMURA et al.
Notice of Allowability Examiner Art Unit AlA Status
DAVID J STEADMAN 1656 No

-- 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.[¥] This communication is responsive to the application papers filed on June 14, 2018 and July 24, 2018.
[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 See Continuation Sheet . 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) Al b) (O Some  *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. [0 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 areply 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.

(3 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. 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.(J Notice of References Cited (PTO-892) 5. (¥} Examiner's Amendment/Comment

2.0 Information Disclosure Statements (PTO/SB/08), 6. (J Examiner's Statement of Reasons for Allowance
Paper No./Mail Date .

3.0J Examiner's Comment Regarding Requirement for Deposit 7. [ Other .

of Biological Material

4.0 Interview Summary (PTO-413),
Paper No./Mail Date.

/David Steadman/

Primary Examiner, Art Unit 1656

U.S. Patent and Trademark Office .
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20180814
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Continuation Sheet (PTOL-37) Application No. 14/650,767

Continuation of 3. The allowed claim(s) is/are: 43,47-51,53,57-61,65-69,77 and 79-80

Seikagaku Corporation Exhibit 2033 - Page 153 of 164
Charles River Laboratories, Inc. v. Seikagaku Corporation
PGR2025-00023



Application/Control Number: 14/650,767 Page 2
Art Unit: 1656

ALLOWABILITY NOTICE
Status of the Application
A request for continued examination under 37 CFR 1.114, including the fee set
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this
application is eligible for continued examination under 37 CFR 1.114, and the fee set
forthin 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submissions filed on June
14,2018 and July 24, 2018 have been entered.
The present application is being examined under the pre-AlA first to invent
provisions.
Applicant’s amendment to the claims, filed on July 24, 2018, is acknowledged.
This listing of the claims replaces all prior versions and listings of the claims.
Applicant’s remarks filed on June 14, 2018 and July 24, 2018 in response to the
final rejection mailed on April 17, 2018 and the advisory action mailed on June 21, 2018
have been fully considered.
The text of those sections of Title 35 U.S. Code not included in the instant action

can be found in a prior Office action.

Examiner’s Amendment to the Claims
An examiner’'s amendment to the record appears below. Should the changes
and/or additions be unacceptable to applicant, an amendment may be filed as provided
by 37 CFR 1.312. To ensure consideration of such an amendment, it MUST be

submitted no later than the payment of the issue fee.
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Application/Control Number: 14/650,767 Page 3
Art Unit: 1656

Authorization for this examiner's amendment was given in an interview with Mr.

Jennifer M. Hayes on August 10, 2018.

1-42. (Canceled)

43. (Currently Amended) A horseshoe crab Factor C protein having activity of Factor C,
which contains (0-2,3)-linked terminal sialic acid in a greater amount, as compared with a
corresponding native horseshoe crab Factor C protein and/or a corresponding horseshoe crab
Factor C protein recombinantly expressed using Sf9 as a host cell,

wherein the horseshoe crab is selected from the group consisting of Tachypleus
tridentatus, Limulus polyphemus, and Carcinoscoryius rotundicauda, and wherein the horseshoe
crab Factor C protein is produced through being recombinantly expressed from a Chinese

Hamster Ovary (CHO) DG44 cell.

44-46. (Canceled)

47. (Currently Amended) The Factor C protein according to claim 43, which exhibits a

residual Factor C activity of 10% or higher in the presence of 21 mM sodium citrate.

48. (Currently Amended) The Factor C protein according to claim 43, which has a molecular
weight of 115 kDa to 140 kDa as measured bythresgh SDS-PAGE under [[a]] non-reducing

conditions.
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Application/Control Number: 14/650,767 Page 4
Art Unit: 1656

49. (Currently Amended) A Factor C protein having activity of Factor C, wherein the Factor
C protein contains (a-2,3)-linked terminal sialic acid in a greater amount, as compared with a
corresponding native horseshoe crab Factor C_protein;

wherein the Factor C protein comprises an amino acid sequence selected from the group

consisting ofis-aprotershownin-thefolowire AB oDy
(A) aprotein-comprising the amino acid sequence ofshewnin SEQ ID NO: 2;

(B) a-preteineomprisiag an amino acid sequence having 90% or higher sequence
identity to the amino acid sequence of SEQ ID NO:2, and having activity of Factor C;
(C) apreteinrecomprising the amino acid sequence ofshewsir SEQ ID NO: 4; and
(D) aprotein-comprising an amino acid sequence having 90% or higher sequence
identity to the amino acid sequence of SEQ ID NO:4, and having activity of Factor C,
wherein the Factor C protein is produced through being recombinantly expressed from a
CHO DG44 cell, and
wherein the Factor C protein exhibits a residual activity of 10% or higher in the presence

of 21 mM sodium citrate.

50. (Currently Amended) The Factor C protein according to claim 43, which is water

soluble.

51. (Currently Amended) A method for producing [[a]] the horseshoe crab Factor C protein

of claim 43, the method comprising culturing a CHO DG44 cell recombinantly expressing said

horseshoe crab Factor C protein under conditions suitable for the expression of the horseshoe

crab Factor C_to produce the horseshoe crab Factor C protein4a-a-mammalian-celas-ahostcel.
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52. (Canceled)

53. (Currently Amended) The method according to claim 51, wherein the Factor C protein

comprises an amino acid sequence selected from the group consisting ofis-a-preteirshowninthe

(A) aprotetneomprisie the amino acid sequence ofshewsir SEQ ID NO: 2; and

54-56. (Canceled)

57. (Currently Amended) An endotoxin assay kit comprising an-endetexinassayagent

containing the Factor C protein according to claim 43 and one or more elements.

58. (Currently Amended) A method for measuring endotoxin in a test specimen, the method

comprising a step of mixing the horseshoe crab Factor C protein according to claim 43, Factor B,

Pro-clotting enzyme, and t-butoxycarbonyl-leucyl-glycyl-arginyl-pNA (Boc-Leu-Gly-Arg-
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pNA).assayagent-accordingto-elaim>6 and the test specimen, and a step of measuring the

release of pNA., thereby measuring endotoxin in the test specimenprogress-of-a-ecascadereaction.

59. (Currently Amended) The method according to claim 58, wherein the test specimen
compriseseentains at least one of:

(A) an ion;

(B) a cation,;

(C) a metal ion;

(D) an alkali metal ion or an alkaline earth metal ion; and

(E) one or more kinds of ions selected from the group consisting of sodium ion,

potassium ion, calcium ion, and magnesium ion.

60. (Currently Amended) The method according to claim 59, wherein the _test specimen

comprises a cation and theeentained-ameunt-of-thetoninthe-test spectmnenissuch-an-amount

that-the final concentration of the cation after mixing the test specimen with the assay agent

isderivedtromthetestspecitren-becomes 1 mM or higher—asafinalconcentratoninthe
. : i d . L .

61. (Previously Presented) The method according to claim 58, wherein the test specimen is

an injection.

62-64. (Canceled)
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65. (Currently Amended) The Factor C protein according to claim 48, which has a molecular

weight of 127 kDa + 5 kDa.

66. (Currently Amended) The Factor C_protein according to claim 43, which exhibits a
residual Factor C activity of 25% or higher in the presence of 52 mM sodium hydrogen

carbonate.

67. (Currently Amended) The Factor C protein according to claim 43, which exhibits a

residual Factor C activity of 25% or higher in the presence of 214 mM sodium chloride.

68. (Currently Amended) The Factor C protein according to claim 43, which exhibits a

residual Factor C activity of 15% or higher in the presence of 16 mM magnesium sulfate.

69. (Currently Amended) The Factor C protein according to claim 43, which exhibits a

residual Factor C activity of 35% or higher in the presence of 2.5 mM calcium chloride.

70-76. (Canceled)

77. (Currently Amended) A horseshoe crab Factor C[[,]] protein having activity of Factor C,
wherein the horseshoe crab Factor C protein contains (0-2,3)-linked terminal sialic acid in a
greater amount, as compared with a corresponding native horseshoe crab Factor C_protein and/or

a horseshoe crab Factor C protein recombinantly expressed using Sf9 as a host cell,
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wherein the horseshoe crab Factor C protein comprises an amino acid sequence selected
from the group consisting ofwhichis-aprotein-showninthefoHowing(A-BH(Cor(D):

(A) aproteineompristag the amino acid sequence ofshewsir SEQ ID NO: 2; and

wherein the horseshoe crab Factor C protein is produced through being recombinantly

expressed from a CHO DG44 cell, and
wherein the horseshoe crab Factor C protein exhibits a residual activity of 10% or higher

in the presence of 21 mM sodium citrate.

78. (Canceled)

79. (Currently Amended) An endotoxin assay kit comprising an-endetexinassayagent

containing the Factor C protein according to claim 49 and one or more elements.

80. (Currently Amended) An endotoxin assay kit comprising an-endetexin-assay-agent

eentaining the horseshoe crab Factor C protein according to claim 77 and one or more elements.
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Claim Objection
The objection to claim 77 in the recitation of “Factor C, ,” is withdrawn in view of

the amendment to the claim.

Claim Rejections - 35 USC § 112, First Paragraph

The written description rejection of claims 49 and 77 under 35 U.S.C. 112 (pre-
AlA), first paragraph, is withdrawn in view of the amendment to claim 49 to limit the
amino acid sequence of parts (B) and (D) to comprising an amino acid sequence having
90% or higher sequence identity to the amino acid sequence of SEQ ID NO: 2 and SEQ
ID NO: 4, respectively, and the amendment to claim 77 to limit the amino acid sequence
of the horseshoe crab Factor C protein to comprising the amino acid sequence of SEQ
ID NO: 2 or SEQ ID NO: 4. Figures 8 and 9 show a sequence alignment between SEQ
ID NO: 2 and 4 with an identification of the consensus sequences that undergo N-type
sugar chain modification and the specification discloses a correlation between the
presence of (a-2,3)-linked terminal sialic acid and being recombinantly expressed in a
CHO DG44 cell and exhibiting a residual activity of 10% or higher in the presence of 21

mM sodium citrate.

Claim Rejections - 35 USC § 103
The rejection of claims 49, 54, 63, and 70-78 under pre-AlA 35 U.S.C. 103(a) as
being unpatentable over (US 5,858,706; cited on the IDS filed on 6/9/2015; hereafter
“Ding2”) in view of Current Protocols in Molecular Biology (1993) 16.23.1-16.23.13,

John Wiley and Sons, Inc., 2002 (cited on Form PTO-892 mailed on November 22,
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2017; hereafter “Current Protocols”) and as evidenced by Mizumura et al. (WO
2012/118226 A1; cited on the IDS filed on June 9, 2015; hereafter “Mizumura”) is
withdrawn in view of applicant’s amendment to recite “wherein the horseshoe crab
Factor C protein exhibits a residual activity of 10% or higher in the presence of 21 mM
sodium citrate” such that the unexpected result is commensurate in scope with the
claimed invention, applicant’s evidence of an unexpected result as described in the
declarations under 37 CFR 1.132 filed on October 12, 2017 and February 22, 2018, and
applicant’s corresponding remarks filed on October 12, 2017 at p. 19 and February 22,

2018 at p. 16.

Election/Restriction

Claim 43 is directed to an allowable product. Pursuant to the procedures set forth
in MPEP § 821.04(b), claims 51, 53, and 58-61, directed to the process of making or
using the allowable product, previously withdrawn from consideration as a result of a
restriction requirement, are hereby rejoined and fully examined for patentability under
37 CFR 1.104.

Because a claimed invention previously withdrawn from consideration under 37
CFR 1.142 has been rejoined, the restriction requirement among Groups |, Il, and lll as
set forth in the Office action mailed on June 24, 2016 is hereby withdrawn. In view of the
withdrawal of the restriction requirement as to the rejoined inventions, applicant(s) are
advised that if any claim presented in a continuation or divisional application is

anticipated by, or includes all the limitations of, a claim that is allowable in the present
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application, such claim may be subject to provisional statutory and/or nonstatutory
double patenting rejections over the claims of the instant application.

Once the restriction requirement is withdrawn, the provisions of 35 U.S.C. 121
are no longer applicable. See In re Ziegler, 443 F.2d 1211, 1215, 170 USPQ 129, 131-

32 (CCPA 1971). See also MPEP § 804.01.

Claims 49 and 77 are directed to an allowable product and the requirement for an
election of species between SEQ ID NO: 2 and SEQ ID NO: 4 as set forth in the Office
action mailed on June 24, 2016 is hereby withdrawn. In view of the withdrawal of the
requirement for an election of species, applicant(s) are advised that if any claim
presented in a continuation or divisional application is anticipated by, or includes all the
limitations of, a claim that is allowable in the present application, such claim may be
subject to provisional statutory and/or nonstatutory double patenting rejections over the

claims of the instant application.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to DAVID J STEADMAN whose telephone number is
(671)272-0942. The examiner can normally be reached on Monday to Friday, 7:30 AM
to 4:00 PM.

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, MANJUNATH N. RAO can be reached on 571-272-0939. The fax phone
number for the organization where this application or proceeding is assigned is 571-
273-8300.
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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 http:/pair-direct.uspto.gov. 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.

/David Steadman/
Primary Examiner, Art Unit 1656
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