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PATENT
Attorney Docket No.: 125984-266215 /
10430US02

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of: Confirmation No.: 1061

Kenneth S. Graham, et al. Examiner: Lockard, Jon McClelland
Application No.: 17/384,070 Art Unit: 1647
Filed: Jul-23-2021 SUPPLEMENTAL INFORMATION

DISCLOSURE STATEMENT UNDER
For: HIGH CONCENTRATION VEGF | 37 CFR §1.97 and §1.98

RECEPTOR FUSION PROTEIN
CONTAINING FORMULATIONS

Customer No.: 147803 Date of Transmission: August 1, 2023

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Commissioner:

The references cited on the attached IDS are being called to the attention of the
Examiner. Copies of the references in compliance with the requirements of 37 CFR §1.98(a)(2)
are submitted herewith.

It is respectfully requested that the cited references be expressly considered
during the prosecution of this application, and the references be made of record therein and
appear among the “references cited” on any patent to issue therefrom.

The cited references may include office actions from related cases. The Examiner

is encouraged to review the full prosecution history from related cases. Applicant understands
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Application No.: 17/384,070

Page 2

PATENT

that the prosecution history can be viewed electronically on PALM. Nevertheless, if the

Examiner wishes Applicant to provide copies of any documents from related applications to the

extent not already provided, he or she is requested to contact the undersigned.

Applicant cites the following applications, which are directed to related subject

matter and are commonly owned or under an assignment obligation to be commonly owned:

2/669, xpire
125984-248592 | 62/752,127 10-29-2018 | N/A Expired
125984-248593 | 62/769,876 11-20-2018 | N/A Expired
125984-248594 | 62/813,882 03-05-2019 | N/A Expired
125984-248595 | 16/409,631 05-10-2019 | US 11,103,552 Issued
125984-248596 | PCT/US2019/031879 | 05-10-2019 | WO 2019/217927 | Expired

As provided for by 37 CFR §1.97(g) and (h), no inference should be made that the

information and references cited are prior art merely because they are in this statement and no

representation is being made that a search has been conducted or that this statement encompasses

all the possible relevant information.
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Please charge the IDS fee of $260 to Deposit Account No. 500393. Please deduct
any additional fees from, or credit any overpayment to, the above-noted Deposit Account in

connection with this paper.

Respectfully submitted,
/Lance A. Termes/

Lance A. Termes
Reg. No. 43184

Schwabe Williamson & Wyatt, PC
1211 SW 5" Avenue, Suite 1900
Portland, OR 97204

Tel: 503-222-9981
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Filing Date

Jul-23-2021

First Named Inventor

Kenneth S. Graham

STATEMENT BY APPLICANT | Art Unit 1647
(not for submission under 37 CFR 1.99) Confirmation Number 1061
Examiner Name Lockard, Jon McClelland
Attorney Docket Number 125984-266215
U.S. PATENTS
Pages, Columns, Lines
Examiner| Cite Patent Kind lssue Date Name of Patentee or Applicant of cited |where Relevant Passages
Initial* | No Number |Code! Document or Relevant Figures
Appear
550 |7,070,959 07-04-2006 Papadopoulous
524 111,505,593 11-22-2022 Wang et al.
525 (11,534,396 12-27-2022 Blizzard et al.
526 (11,542,317 01-03-2023 Wang et al.
527 |11,559,564 01-24-2023 Yancopoulos
528 (11,596,667 03-07-2023 Rezaei
529 (11,666,632 06-06-2023 Brockmeyer et al.
530 |11,667,702 06-06-2023 Liu et al.
531 |11,692,027 07-04-2023 Kraft et al.

U.S. PATENT APPLICATION PUBLICATIONS

Pages, Columns, Lines
Examiner| Cite Publication Kind Publication |[Name of Patentee or Applicant of [where Relevant Passages
Initial* | No Number Code! Date cited Document or Relevant Figures
Appear

549 |2005-0032699 02-10-2005 Holash et al.

551 {2013-0295094 11-07-2013 Yancopoulos

532 |2018-0298092 10-18-2018 Gekkiva et al.

534 12022-0356236 11-10-2022 Bigelow et al.

535 |2023-0025418 01-26-2023 Wexler-Cohen et al.

536 12023-0063116 03-02-2023 Martin et al.
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7/20/23, 4:30 PM WOQ02023075506A1 - Pharmaceutical composition comprising human hyaluronidase ph20 and drug - Google Patents

Absiract

The present invention relates 10 3 pharmaceutical composition comprising {a) 3 drug, {0}
PH20 or g variant thereof, and {¢) a poinxamerbased surfactant. The human FH20 variant
contained in the pharmacewtical composition according to the present invention includes an
amine acid substitution at one or more positions selected from the alpha helix B sequence
{8347-C381) and 3 linkage region {A333-R348) between alpha helix 7 and siphs helix B on
the wildtype human pH20 having the aming acid sequence of SEQ IS NG 1, and is
aptionally cleaved at an amming acid poaitionsd at the Naerminal and/or Ciemming! region, in
addition, the pharmaceutica! composition according to the present invention may further
comprise g phanmacaetically socepiable additive, particulary, o stebillzer, Due to the
advantage of the human PH20 or the variant thereot, the pharmaceutical compasition
acoarding to the present invention can exhislt a mexirmum therageutic effect of the drug
used togeather therewith.

Other languages:

Inventor:

Woridwide applications

WO SR

—_— 7S
Intages (10} Application PCT/KR2022/81670% svents &

2022-10-28 © &

2023-05-04 « B

Extemnal links:

Chagsifications Ssouss

Y intradermat sdministration, e.g. theough micronesdle arays, needieless

&AMt

injactors

Clalras (383

1. Aphanmaceutics! composition somprising (z) a drug, (b) @ hyaluronidase, and (¢} & poloxamerbased surfactant,

The hyaiuronidase inciides wiid-type PH20 having the sequence of SFQ 1R NO: 1 or 3 PH20 variant thereof, and the PH2Z0 variant is T3418, LI42W, G343F,
344N, M4BT, S3477 in wild-type PH20 having the seguence of SEQ D NO: 1., substitution of one or more aming acid residues selected from the group
consisting of: & pharmacewtival compasition, characterized in that the,

2

v
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Dascription
Fharmaceutival composition comprising human hyaluranidase PH2T and drug

The pragent invention relates 1o 3 pharmaceustical composition comprising hyakurenidase PH20 or a variant theveof and one oy mors drugs and 3 method
for treating 3 disease using the same, characterized in that the composition cortaing a poloxamer-based surfactant to be

The pharmaceutics! composition according o the present invention oan de used for the freatment of various disesses, preferably for subcutaneous
irfection.

Drugs that require high doses or farge doses, especialiy antibody drugs, are generally administered through inbravenous inj 1, which takes about 38
rminutes or more and involves additional preparation work for intravenous injection, which makes it difficult for both patients and medicai steff. There s a
problem that the inconvenience is greal and additions! costs are invoived. On the other hand, subcwtanesus injection has the advantage of immeadiate
administration, but the absorption rate i iower than that of intravenous injection, and absorption necurs siowly, 39 when the amount of injectionis 3te b
mi. or more, it may cause sweiling snd pain st the injection sife, For this reason, subowtanesys ction of protein therspeutics was usually imited fo
injection of & small amount of soiution within 2 mi. However, when hyaluronidase s administersd subcutaneousiy with therspeutio drugs (subcutaneous
administration or subcutaneous injeetion), hyaluronic acid distributed in the extraceliviar matrix is hydrolyzed by the action of hyaluronidass, reducing the
viscogity of the suboutaneous layer and increasing materied permesbility. Therefore, i is pogsible to easily deliver a high dose and a large amourd of

medicing into the body,

There are six tvpes of hyaluronidese genes in humans: Hyail, Hyai2, Hyaid, Hyaid, HyalPS1 and PHZE/SPAMT. Hyall and Hyai?2 are sxpressed in most
tismues, and PH20/38PAMT (nereinafter referrad o as PH2G) is expressed in sperm cell membranes and acrosome membranes, HyalP$1 is not expressed
as a pseudogene. PH2D is an enzyme (EC 3.2.1 35} thet cieaves the §-1,4 bond between N-acetyigivonsamine, a constituent sugar of hyaluronic acid, and
giuurenic acid. Human hyaluronidase PHI0 has an optimurn pH of 8.5, but shows some activity even under pi 7-8 conditions, whereas other human
hyaturanidases, incleding Hyall, nave an optirmum pH of 3-8 and have very weak activity under pH 7-8 conditions. . Sinoe human suboutanesys sites have a
neutral pH of about 7.4, PH2O is widely used in clinical praciice among several types of hyaluronidase. Examples of clinical uses of PH2D include
subcutaneoys injection of antibody therapeutics, sye relaxanis and anesthetic injection additives for ophthaimic surgery, use o incresse fumor call

ity of anticancer drugs by hydrlyzing hyshuronic acid in the extraceiiular matrix of tumor oells, and intravescular tissue and uses for promoting

aneeas
reabsorption of excess bodily fuids and biood,

£3n the other hand, currently commancially used PHZE is 3 form sxdracted from the testes of cattie o shesp, Examples include Amgphadase {hovine

hyaturonidase} and Vitrase {sheep hyaluronidase),

it nas been reported that the recombinant protein of human PH2G Is expressed in yeast (B pastoris), DS-2 insect cells, and animal cells {Chen et al, 2075,
Hofinger a1 a1, 2007}, Recombinant PHIO proteing produned in ingect celis and yeast differ from human PHEG inthe pattern of N-glycosylation during
protein postiransiational modification.

Slthough studies are baing conducied to develop various therapeutic drigs in the form of subouianeous injection formulations using human PH23, the
problens of low stability of hurman PH2G isell is gtilf & problem to be solved.

https://patents.google.com/patent/W02023075506A1/en?0q=W02023075506A1 4/51
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Linder this technical background, the inventors of the present invention found that the alpha helix § region {8347 1o C381) 2nd at least one aming acid al the
junotion between aipha helix 7 and aipha hefix B (4333 to R346) in the amino acid sequence of wildtype hyshuronidase PH2E A human PH2G variant in
which some of the aming acids located &t the N-erminus and/or Ciarminus of PH2D are truncated, inchuding substitutions, has been confirmad fo have
excelient enzymatic activity and thermal stability and has been appiied for @ patent (PUT/KR 2019 /0082155,

Addainnally, the inventors of the present appiication fournd that PH20 or a variant thereof can be applied (o a drig, preferably an antibody drug, specificalily a
prarmaceutical composition or formutation comtaining a high dose of an ant-HER2 antibody or an inumune checkpoint antibody, In partioular, when the
compositon or farmulation includes a poloxamer-based surfactant, it was confirmed that the activity of a drug such as an antibedy drug and PHZ0 ora
variant thereof is very stabie and can be maintained for a long period of time, and the present invention was completed.

Surmmary of Invention

The present invertion is characterized by comprising a drug, PH2{ or a variant therent, and 3 poloxamer-based surfactany, and is 3 nove! pharmaceutical
compasition capable of maintaining the thermal stability and activity of the drug and PH20 or a variant thereoi for g long perind of time, partioultarly
subzuianesys subcutaneous | is an obiect to provide a pharmaceutical compaosition that can be usaed for administration,

Anather object of the present invention i3 to provide & methed for reating 8 disease characterized by administering the pharmacentical composition
according to the present invention 1o 3 subject in need of treatment.

in order 1o solve the anove problems, the present invention

& pharmacetica compesition comprising (a} 2 drug, (b} a hyaluranidase, and {¢) & poloxamer-based surfactant, wharein the hyaluronidase is & wilddype
PHZE having the sequence of SEQ I NO: 1 or & varient thereof, it provides a sharmaceutical composition characterized in that it comprises.

in the present invention, the hyaiuronidase is preferably hvaiuronidase PH20, particularly human PH2G or & variam thereof, but is not limited therelo, and the
PH2O variant is & wild type hurman PH2D having the aming acid sequence of SEQ 1D NG 1. T3415, L342W, S343E, I344K, M34ET, S347T, M34BK, K348E,
LZR2Q, L3534, 1.3541, D285K, MIR6E, E259D, 13617 and N363G characterized in that it comprises substiiution of one or more amine seid residues selected
from the group consigting of and meay additionally include amine acid substitutions et one or more sites selected from the alpha helix 8 segquence (S347 to
£387) and/or the junction betwesn aipha haiik 7 and alpha helix 8 {A333 to R346), wharein the PH20 or variant thereof Is characterized in that some of the
amine acid residues incated in the optionally N-enminai and / of Cterminal parts are tuncated.

tr: the present invention, the hyaiuronidase contained in the pharmarceuticsl composition is characierized in that the activity is maintained for 3 long period
of time even under harsh conditions. B is characterized by more than %.

The sharmaceutical composition acconding o the present invention may further Include at least one selected from the group consisting of
pharmaceutically scoeptable additives, specifically buffers and stabilizers,

The sharmaceutical composition according 1o the present invention may be used in the form of an injectable formulation for suboutanecus administration,

1 is & diagram showing chenges in hyaluronidase enzyme activity for Formulations 1, 2, 3, 4 and 3, when poloxamer was used as & surfactant and when
polysorbale was used.

Figure 2 is & diagram showing the long-term stability test results of Formulation 8.

3 is 8 disgram showing changes in hyaluronidase enzyme activity for Formulations 8, 18, and 11, Figurs 3A s for farmuiations 9-1, 9-2, 9-3, -4, Figure 3B is
for formuistions 101, 10-2, 103, 104, Figure 3¢ is for Formulations 11-1,11-2, 11-3, and 11-4.

415 g diagram showing changes in hyaiurenidase enzyme activity for Formutations 12-1, 122, 12:3, and 12-4.
§ is a diagram showing changes in hyaluronidase enzyme activity for Formudations 131, 13-2, 13-3, and 13-4,
& is a diagram showing changes in hyaluronidase enzyme activity for Formulations 14-1, 142, 145, and 14-4.
7 ts a diagram showing changes in hyaluronidase enzyme activity for Formulations 151, 152,153, and 154,
8 is a diagram showing changes in hyaluronidase enzyme aotivity for Formulations 161 and 16-2.

DETARLED DESCRIPTION OF THE BIVENTION AND PREFERRED EMBOMMMENTS

Unless defined othenwise, ait technical and sclentific terms used herein have the same meaning 35 commaonly understond by one of ordinary skill inthe art
o which this invention belongs. In general, the nomenciature used herein is one wall kaowrn and commonly used in the arf.

in one emnbodiment, the present invention reletes to g pharmaceuticel compnsition comprising (2) & drug, () a hyalwonidese and (¢} a poloxamer based
surfactant.

in the present invention, the hyaiuronidase is used 35 3 concept including those of human or animai erigin, and human hyaluronidase PH20 or 3 variant
thereat is preferred, but is not limited therets.

The pharmaceutical compaosition according 15 the present invention may de used for nreventing or (reating diseases, and is preferanly used for
subcutanecus adminigiration.

i particuiay, i the present invention, the hyalwronidase contained in the pharmaceutical composition is charecterized in that the activity s maimained for 2
long pericd of time even under harsh conditions, specifically, under the condition of 40 1 2 °C, the remaining enzyme activity even after 7 days it is
characierized in that ¥ s 20% or more,

https://patents.google.com/patent/W02023075506A1/en?0q=W02023075506A1 5/51
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The variant of human PHI0 included in the pharmacestical composition according to the prasert invention is wild-type PHZ0 (having the aming acid
seguence of SEG I NG 1), preferably the amine acid sequence of mature wildtyoe PH20 {consisting of L36 to 5450 among the aming acid sequances of
SEG 1D NO: 1}, sequence), an alpha helix site and/or 3 site ooresponding 10 a junation thereof, prafersbly an aipha helix 8 site (3347 to CA®1} and/for an
alpha helix 7 and aipha heilx 8 junction site {A333 to R348}, More preferably, some smine acid residues are present at aming acid regions between T341
and N363, moat preferably ot amine acid regions corresponding 1o T341 10 1381, L342 to 1361, 3343 10 1361, 1844 10 1351, M345 10 13871 or MA45 1o N363.
characterized by substifwtion,

ir the present invention, “mature wild-typs PH2Y" is the amins acid sequence of wild-type PH20 of SEQ 1D NGO 1, signal peptides M1 to T35 and L36 of SEQ

I3 NG 1 inwhich AdST to L5095, which is not related t0 the aotual unction of PH2O, are deleted, B means a protein congisting of aming acid residues of
~84580,

SR PH20Y oMMt MR (MEWR §)

SAGVEKRKHIFFHRSFVK SERFERLRCCLURNIRAPPIPNYPFOVRWNAPRERCLGK
FOEPLOMSLUPSHGSPRINATOORTIFVVERIL GYYPY ST OVTVNGRIFQKISLGRHLIY
ARKIHTRYMPYVONLGMAVIDWEEWRFTWWARMNERKPKOVYKNRSEIVODGNVOESLTE

ATECARQEFECALRDFLVETKLGKLELRENHUNGYVUFPROYRHHYEKRGYNG

ENDDE SRS TR PSIVINTOIG P AATU Y VRRVEERIRVEKIPRDAKSPLIVFAYTR
YETOOVIKELSQOELVYTRGETVALGASOI BNV TLRIMESMESCLLLONYMETINEGIY

TASKMAU R RACTRORKMRWNASIIVEHINPONFAIQLE

IGKRTLEEREQ

FREEFYCSOYSTLSCREADVKD IRV IADRVOIDAFLEPRMETEEPLIFYNASESTLS

ATMERSBFLESRAGL

irs the present invention, "PHZ0 variant inciudes net only 3 mutation of some amine acid residuss, preferably a substitution of amino acid residuss, inthe
seguenne of wiltkype human PH2E, but slso a substitution of such aming acid residues, Nderminal and / or 1 is used a5 3 concept including all cases
where some aninge acid residues are deleled ot the Cderminus, and is used a5 3 concept substantially the same as the sxpression "PH20 variant or
fragment thereo.

Through previous studies, the inventorg of the present invention have compeared the aming acld seguencs of the alpha helix 8 site of bumen PH20 and the
junction between aipha helix 7 and aipha helix 8 10 the 3ipha helix B site of Hyalt, which is highly hydrophilic, and alpha helix 7 and slphe helix 8. Anew
FH20 mustant with increased enzyme setivity and thermal stability than wilduiype PHZE, based on the experimental resuits that pariial substitution with the
aming acid sequence of the linkage increases the anzyms activity and protein aggregation temperaturs (Tag.) &t newtral pH. Or it has been identified that &
fragment thereof can be provided.

Acordingly, the PHRN variant inclisded in the pharmaceutival compasitinn aeoording to the present invention is wild-type PH20 {having the amino acid
seguencs of SEQ I NG 1), preferably the amine acid seqguence of mature wiid-type FH20 {ponaisting of 136 (o 5430 among the aming scid sequences of
SR D NO: 1), Substittion of one or more amin acid residues selected from the group onsisting of: More preferably. i is characterized nthat it
comprises at least one mutation selected from he group consisting of 8343F, M345T, K345E, L3524, L3848, N3SEE and 123617, preferanly aming acid
residus substitution, most preferably consisting of L3541 and N3BSE, characterized in that it comprises substitution of one or more amino acid residues
selected from the group, and oplionaily comprises Miermina! and/or Ciermina: runeation,

i annther aspect, the PH2Q yariant according 1o the present invention additionaily correspnnds 1o the aipha helix region of the aming azid sequence of
wild-type PH20 of SEQ 1D NG 1 and / or iis junction region, preferably the aipha heiix B region (5347 1o C381) and / o aipha helix 7 and alphs helix 8
junctions {A333-R346}, more preferably corresponding o T341-K363, T341-1361, 13424361, S342-1361, 13441367, MB45-1357 or M34E-N3E it is
characierized in that one or more amine acid residues are substituted at the smino acid site to be.

in particutarn, the PH2E varfamt included in the pharmacautioal composition according to the prasent invention is the wild-dype PHZQ, preferabily the alphe
helix 8 region (8347 1o £381) of the matured wildiype PH20 and / or the junction between aipha heliz 7 and alpha heiix 8 (333 ~ B346} may be substituted
with some amino acid residues in the amino acid sequence of the coresponding site of Hyall having the sequence of SEQ D RO: 51 (see Tables 2 and 3},
bt is not limited thersto,

https://patents.google.com/patent/W02023075506A1/en?0q=W02023075506A1 6/51
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QPRI 4 SI8R-EEYY
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ke Rk STt AT
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More specificatlly, the PH20 variant or fragment thereof inciuded in the pharmacewtical composition according o the present invention inciudes substitution
of amine acid residues of L2541 and/or N3BEE In the aming acid sequence of wild-type PH2G, preferably mature wild-ype PH20,

Additionally anino acids at one or more positions between T341 and N353, in particular a8 one or more positions selected from the group consisting of
T241, L2342, G243, 1244, M24S, 8347, M348, K349, 1352, L3538, NIEE, £3589, 1381 and N363 it is preferred to include, but is not limited to, substitution of
regidues;

More preferably, it further comprises substitution of one or more aming acid residues selecled from the group consisting of T3415, L342W, 5343F, 1344N,
BM34ET, 53477, M34BK, K34GE, L3526, 13534, D355K, £3550, 3617 and N3630 Howeve, it is not limited thereto.

Breferabiy, the PH2G variant or fragrent thereof contained in the pharmaceuticat composition sccording to the pragent invention is characterizad in that i
comprises subsiitution of amino acid residuss of M34ET, S347T, MI4RK, KI40F, LABRQ, L3534, LA54, DASSK, N2BGE, EASRD and 12611 and

Additionatly, it may be charamerized by inchuding, but not iriied to, substitution of ane or more aming acid residuss selected from the group consisting of
T3418, L342W, S343F, 1344k and NAGAG.

More praferably, the PHZ0 variant or fragment thereof included in the pharmaceutical composition according 1o the present invention may inciude any one
substitution setected from the group congigting of the foliowing, but is not imited thereto,

{3) T3415, L342W, S343F, 1344, MIAST, 3477, MIABK, 349K, {3520, 13534, L354), DIHHK, N3SEE, £3550 and 1351T;
{b) £.342', S343E, {344N, M3A5T, S347T, MB4SK, KR49E, L2520, L.353A, L3541, UR55K, MIGEE, 259D and I381T;

{ch M24RT, G247, M24BK, KB45E, L3520, L2524, 13541, N3EEK, N3SSE, £359D and 1367 T,

{d) MIABT, §3477, MI4EK, K240E, LRI, L3534, 1254, DASSK, N2BSFE, BASR0, 13617, and N263G

{e} 1344N, M345T, S347T, MA4EIK, KI40E, LIB20, LAGEA, L3564, DISSK, NBBGE, EIESD and 1361, and

{} S343E, 1344, M3B45T, 83477, M348K, HI4SE, L352Q, L3534, L3541, DIRTK, NOSAE, E3RID and 13517,
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ir the present invention, an sxpression writien with 3 one latter aminge acid residue name and & numbey, such as "8§347"°, means 2n amine acid residue at
each position in the amino acid sequence acvarding 10 SEQID NG 1.

For grarmple, “$347" means that the amino acid residue at position 347 In the smino acld sequence of SEQ D MG 1 is serine, In gddition, "8347T" means
that the 347h serine of SEQ 1D NG 1 s substituted with thrennine,

The PH2D vardan included in the pharmaceuticat composition aceording to the present invention fs meant 1o include variants in which an amine aoid
residue is conservatively substituted at & specific aming acid rasidue position,

Ag ysed herein, "congervative substitution” refers to a modification of a PH20 variant thet includes subatiinting one or mare amino acids with amino acids
having similar bicchemical properties that do not reswit inloss of diological or biochemical function of the PH2E varlant.

A "ronservative aming acid substitution” is 3 substitution inwhich 3n amine acid residue is replaced with an amino acid residue having a similar side chain,
Clagses of aminge acid residues with simiter side chaing have been defined in the art and are well known, These classes inciude aming scids with basic side
chaing {2.g. lysine, arginine, histidine), aming anids with acidic side chains {e.g. aspartic acid, ghitamic acid}, and amino acids with uncharged polar side
chaing {e.g. giveine). , asparaging, glutaming, serine, threoning, tyrosine, cysieine), amino aids with nonpoelar side chaing {2.g, alarine, vaiing, leucine,
iscleucing, proline, phenyialanine, methiorine, tryptophan), bets-branched side chains and amino acids with sromatic side chains {eg, frosine,
phenylalanine, tryptophan, histidine].

i is expecied that the PH20 variant inciuded in the pharmaceutical composition according 10 the present invention may still retain activity sven if 1 has s
conservative aming acid substitution,

I geddition, the PH2E vatiant or fragment themof included in the pharmacetiva! composition according 1o the present invention has substantially the same
functinn and/or effect as the PH20 veriant or fragrmen thereof acconding 1o the present invention, and is 80% ar 85% or more, preferably 20% or more, % or
miore, more preferably 95% or maore, most prefersbiy 99% or more aming acid sequence homaingy PFH20 variants or fragments thereof are also mesnt to be
included.

PH20 variants accornding 1o the pregent invention have increased expression in animal oaily than mature wild4ype PH2G, and increass the speed of protein
folding, therehy increasing thermal stability. Further, despite the increased thermal stability, their enzymatic activity is i was incressed or similar (o that of
mature wild-type PH2G.

O the other hand, it is known that ensyme activity is reduced when some of the C-terminal aming acids such as $49¢ of the mature witd-type PH2G are
additionally cleaved. in addition, the enzyme activity was maintained even though the Nderminal aming acid of the matured wiid-type PH20 had a sequence
clesved upn to 4, and the enzyme activity was incressed compared 1o the mature wilddype PH2{, it was shown that residues from P41 play an importani roie
irs proein expression and enzyme activity,

Accordingly, the PHZE variant included in the pharmaceutical composition acoording to the present invention may contain some aming scids et the alpha
helix 8 site (S347 to 0387} and/or at the junciion betwesn aipha helik 7 and alpha helix 8 (2333 to R346) of wikdtype PH2E, Along with substitution of
residuas, additionaily some aming acid residues at the C-derminus and/or Nterminus are deleted, but are not limited thereto,

in one aspect, the PHZH or PH2E variant included in the pharmacautical composition according 1o the present invention is an aming acid residue selected
fronn the group consisting of M1 1o P42 at the Nderminusg of SEQ I NGt 1, preferably in front of L36, N37, 738, Cleavage oceurs before amino acid residues
of R28, A40, P41 or P42, resulting in deletion of some aming 20id residues at the M-terminus, and/or after amino 2cid residues selected from the group
eonsigting of V455 1o W509 at the O-terminug, preferably VASS to 8490, An aming acid residue selected from the group consisting of, maost preferably Y485,
C458, D48, 0454, 1455, DAGK, ALET, F4AGE, K470, P47, P472, MATE, BAT4, T4TG, E4Te, BP478, 1480, Y482, A4B4, it may be characterized by deletion of some
aming acid residusgs at the Cderminug by cleavage foilowing aming acid residues of P4RE, T488 or $430.

The expression that cleavage cocurred in front of 1.36, N27, F38, RE9, A%0, P41 or P42 at the Nderminus indicates that T35, which is an aming acid residus
right in frong of M1 (o L36 In the sequence of SEG 1D NO: 1, and right in front of M1 to N37, respectively. Up to amino acid residue L36, up 1o N37,
immediately preceding amino acid residues of M1 10 FI8, up to FI8, immediately praceding aming acid residuss of M1 fo R39, up o B3%, immediztaly
preceding amino acid residues of Mt 1o A40, aming acid regiduss immediately sreceding M1 10 P41 This means that up (o A8, up to P41, which is an
aming acid residue immediately precading M1 to PAZ, was cleaved and removed, However, the meaning that cleavage ocourred in front of the Keterminal
81 of SEQ 1D NG 1 means that no clgavage ocourred a1 the Mderminus,

Alsg, following V4585, C45%, DAGT, C464, 1465, DASE, 4467, F4GE, KATG, PAT1, PAT2, MAT73, B474 T478, F476, P4A78, 1480, YARZ, A484, P4BG, T4RE or 8490 a1
the C-lerminus The expregssion thet clesvage occurred in SEQ D NOu 1, respedtively, in the seguence of Y455, C458, D461, 0454, 1465, D46S, A467, F468,
K470, PAT2, MARTR, BA7S, TA7S, BATS, PATR, 148D, Y482, A484 2486, T4BR or the next amino ackd residue after $4%0 is cleaved and removad. For example,
clgavage after 8490 meang that cleavage seourred betwesn 8490 and A4R1,

Preferabiy, the buman PH2E variant comtained in the pharmaceutical composition according o the present invention may bz salected from the group
eansiating of the aming atid sequences of 838G 1D KO: 5 1o SEQ D NO: 80, more preferably may have the aming acid seguence of SEQ 1D NG: 44, , but s not
limited therets, Sequences of amino acids substituted or tuncated in the PH2G varianis prepared in specific examples sccording to the present invention
arg shown in Table 4,

https://patents.google.com/patent/W02023075506A1/en?0q=W02023075506A1 8/51

PGR2026-00039
Biocon Ex.1002
Page 1637 of 4945



'

!
=

e

B

2

EVE

P

W

af

WOQ02023075506A1 - Pharmaceutical composition comprising human hyaluronidase ph20 and drug - Google Patents

PH2O SO W8 M

X

Gl

R, N
A 4

#

71 s
i O
7 &
Z £ &
W u -,
e A 5%
7z 4 %
2 e %
Z i %
Y4 :
£ B2 B
74 &
- N , J«n
~ & %
P L = X
% < z W
& g A A
e £z o e T
o S - we
z [sed e
3 Wz 7 4
4 -
2 2 ¥ g
% AT
-~ <, ® %
i
vy
Ly
L PP 1
b g M
i g
i
i
b
4
™
e
#
P %
%3
783 7 n\n
. z Z
# ka %

7/20/23, 4:30 PM

9/51

PGR2026-00039
Biocon Ex.1002
Page 1638 of 4945

https://patents.google.com/patent/W02023075506A1/en?0q=W02023075506A1



10/51

PGR2026-00039

Biocon Ex.1002
Page 1639 of 4945

7/20/23, 4:30 PM

WOQ02023075506A1 - Pharmaceutical composition comprising human hyaluronidase ph20 and drug - Google Patents

&% o) ] % I
4 # &2 it 14
4 % £ S A
g i 1% % % i %
s iE i s I i
3 7z pe <2 oo it “
% P i 7% 2
& o A A
% 5 4% g
% 2 % i oiZ
~ 3 )2 %,
< b4 bak b
% s ; Z
] o r e}
[N = Yo
& wt &
W o »
Z i Z
@ s %
P ot L
2. o] 5.
% & %
b 5 b
& $as 23
B s
P iy
el =
-
-
P -
v
2 %
A
g
mw\. R4
IO 4
fe (3
7 “«
pg L
= .
z o5t

https://patents.google.com/patent/W02023075506A1/en?0q=W02023075506A1



WOQ02023075506A1 - Pharmaceutical composition comprising human hyaluronidase ph20 and drug - Google Patents

7/20/23, 4:30 PM

NS

EAYTRWE

E,

KR

RS

N

(O

TR

H

0

&

TRES

SWYRRENTY

%
S

SARW

3

w7
7
5

-

o

YERCY

FERRFLD

O

z;
4
¥

]

QAL

O

WOTLHITRIRES

11/51

https://patents.google.com/patent/W02023075506A1/en?0q=W02023075506A1

PGR2026-00039

Biocon Ex.1002
Page 1640 of 4945



WOQ02023075506A1 - Pharmaceutical composition comprising human hyaluronidase ph20 and drug - Google Patents

A

KPGYRG

MR

S
CAGEVINWVYRVENTRTY

KERASE

&

EX

AT
et
YV

WIDAF

FR

N

W
W

N

S

7/20/23, 4:30 PM

12/51

https://patents.google.com/patent/W02023075506A1/en?0q=W02023075506A1

PGR2026-00039

Biocon Ex.1002
Page 1641 of 4945



WOQ02023075506A1 - Pharmaceutical composition comprising human hyaluronidase ph20 and drug - Google Patents

7/20/23, 4:30 PM

NIGOENBATONVRRNRVR

o
A
7

oy
S
U

.

LN

o

ALY P

£
U5

\\:
%
=
z
.
z
b
i
&

A
\"\7‘

3

:
X
RAPEVIPNAPRLY

:\4‘
WWEY

(&

AN

&

WAL ‘\‘«

$O8T

Wi

CRPVIINLGN

ki

e

=

RSP

b

13/51

https://patents.google.com/patent/W02023075506A1/en?0q=W02023075506A1

PGR2026-00039

Biocon Ex.1002
Page 1642 of 4945



WOQ02023075506A1 - Pharmaceutical composition comprising human hyaluronidase ph20 and drug - Google Patents

7/20/23, 4:30 PM

A

ot L v
p [ i
E & & i
; A ; H
# w o H &
4 o 4
7z = “
ot z i
i b i
: e o Ft]
z z F z
A ww o~ Food]
7% A o
& = g P
2 3o P ged
% = = 2 b prd
& A ; i
Z m\ ; &
% “ Zz & z
P M z Y 1
P Z Z g g
% A B S Lo 2
% g £ 0% £ & %
- Pl = 45 ) 2
[ S b2 4 £ 113 £
jor} PR 1 5 4 L
Z b o) 2 e 2 it
< 3 2 < 4 q et ;
- T A A % i 2
[ T o N oS T % Tk A
5 2 i L % (AR £
5w oz Z & > > e
o
.
@
%
b
Z
e w\\;
3 i
. W
iy
~
b
&
=
2z
z
-
bt
z

14/51

https://patents.google.com/patent/W02023075506A1/en?0q=W02023075506A1

PGR2026-00039

Biocon Ex.1002
Page 1643 of 4945



7/20/23, 4:30 PM

\

i3

%
t
ok
.
Y
&

AN
A8

oy

LG8

VRIS

WOQ02023075506A1 - Pharmaceutical composition comprising human hyaluronidase ph20 and drug - Google Patents

) 4 ”
7 L2 a.\\n
el Pl P
£3, (e 2
- g
= b
% 2 &«
% s Z
\.X“ Z A
s e, %,
o il P23
7. & &
o ¥ e
Z % &
3 & Vi
% £ %
o “ A
= w7 2.
225 &< %,
i 3 4
jord e
= 5, 7
el wl s,
%
w7
op
P
s

15/51

https://patents.google.com/patent/W02023075506A1/en?0q=W02023075506A1

PGR2026-00039

Biocon Ex.1002
Page 1644 of 4945



WOQ02023075506A1 - Pharmaceutical composition comprising human hyaluronidase ph20 and drug - Google Patents

WY

SH

S

o
b

RRFVIRP AR

GRETUALGASGIINGTLET

e

VYT

NN
SEBBIWRA:

16/51

PGR2026-00039

Biocon Ex.1002
Page 1645 of 4945

7/20/23, 4:30 PM

&

P

@

%
o @4
~ et
o Wi
v- v
% b
P .
<. .
X B4

https://patents.google.com/patent/W02023075506A1/en?0q=W02023075506A1



WOQ02023075506A1 - Pharmaceutical composition comprising human hyaluronidase ph20 and drug - Google Patents

o < £ Z i
5% % 4 A g
A % % ¥ 2
555 b b #% % o
s % 7 ] % @
- b % e H W
% 4 = Z o #
Y # i o5 5,
g b % i & %
: “ Pt £ W : 7
i e = (74 w2
7 5, oo £ % 3z i
= FA & ! & i
i % P £ i “w “
4 &, 7 &, & %
5 = ., o 2% 3 . Y
e Z 2 4 % 2 & “
% w4 A 3 z % <
Z ¢ 8 ot = 5 %
% 24 b4 % % %
% b
% z ; 2 % 7 b
g / g . 2
& & & & i 2
% =z 2 & & % :
& Z : A & % Z
o 7 A i \‘.\ &
s Z, L A - £ i
fn o 2 % b €5 i §
% 2 <4 b 2t 3] 857 %5
A 2 A & 7 U
% 7 R R % % &
% GG % =
4 o
o p
.
J“. 2
Bx3
Pl 224
o0 Ed
z :
o3 (44
\, i 4
g (e 7
P &
“ 7
o 7
s 5
»
“
.
%

7/20/23, 4:30 PM

17/51

PGR2026-00039
Biocon Ex.1002
Page 1646 of 4945

https://patents.google.com/patent/W02023075506A1/en?0q=W02023075506A1



18/51

PGR2026-00039

Biocon Ex.1002
Page 1647 of 4945

WOQ02023075506A1 - Pharmaceutical composition comprising human hyaluronidase ph20 and drug - Google Patents

o - 2
% i P w\\s
% i b o
¢ @ 2
4] = o

5 z 5%
i %3 i % %
= Mw s o 4
I ¥ Z Z > A
- b £ = = A
% prA < = 2 b =
Py = A PP A pric]
- W $id Y g Z 5
z : 734 o bl o s
o p:S i b4 5 ¢
o % 5 & s ot 3 %.
2 % of P P % oo -,
7y 7= k¢4 b =~ v d] = % Sk
& bt ,\w i 19 m“ -4 24 <
i 49 % b2 by H =7 i el
a4 o & & = % & ;
2 4 o & & A1
¥ % %, i g% e £
55 % % 5 & < Z
o vk P4l iz Y o~ =
74 % P “, i & i 5
% % 4 .y < Wi i e %
2 g s o
¥ A
5w %3
2 . .,
bt . %
s pos S e
. d [ o
o R
g @ % G 7
LB [ Y
us pes’ et Bt
i o 5 @
7z o - ¥ i
e e &% " 57
i L ke - o

Y

12

“

%

o

=z

7/20/23, 4:30 PM

https://patents.google.com/patent/W02023075506A1/en?0q=W02023075506A1



7/20/23, 4:30 PM

OAIKE

X

E.
3

ot}
-4
i
2
ﬂwﬁ

&

A SRRSE
Y

ARG

BETVALS

SYTE

AN
¥

VAN

b

EINYRR:

FRAP

WOQ02023075506A1 - Pharmaceutical composition comprising human hyaluronidase ph20 and drug - Google Patents

i

s

HAME

19/51

https://patents.google.com/patent/W02023075506A1/en?0q=W02023075506A1

PGR2026-00039

Biocon Ex.1002
Page 1648 of 4945



20/51

PGR2026-00039

Biocon Ex.1002
Page 1649 of 4945

WOQ02023075506A1 - Pharmaceutical composition comprising human hyaluronidase ph20 and drug - Google Patents

Wi %l
*i ¥
i b 7
Pt 15 L
Rt brh“
5 ¥} =%
A Pa] %]
o] [ e
= o %
skt 2! P
% 2 el %
z % Z 3
Z P et
w.u. £x %
2] % i
4 %
%
4 o :
& @ 3
num b2 s
&~ I =
45 @ o
G Z z
ke 7 2
i % 7
2 > ”)
el o ,
. ‘, . P
LY Bt ui @
©  w % =
28 g i b s %
e .")Mm o . .«’w«“ 5% “r
AR
s ST B i % et
s ’B 2% 4 &
= R il
# o uf
s ol “y
a1 x "y
5 A
B A
=
&
-
$0g
WA
Z

7/20/23, 4:30 PM

https://patents.google.com/patent/W02023075506A1/en?0q=W02023075506A1



WOQ02023075506A1 - Pharmaceutical composition comprising human hyaluronidase ph20 and drug - Google Patents

7/20/23, 4:30 PM

T
-
4
3
o

55

®

SN

HESTQAIREYW

VRY

i

-

=
i
P~
03
v

SARSERY

IWGTINTRTRESCQAKE

&

HRETANY

AT

a8

£

21/61

https://patents.google.com/patent/W02023075506A1/en?0q=W02023075506A1

PGR2026-00039

Biocon Ex.1002
Page 1650 of 4945



7/20/23, 4:30 PM

ST

38

P

N

|5

GG

YMHHYRKE

o

A

2
Z

oy

R

DOULKFY

$
R

oo

ek
2
&
g
=2
i

o5

28

o

&
w
b
Food
%
%
Z
W

SRS

FUNAWRARS

B

N

Fs

£% 4

TSRV

FYARTLVVARK

b

&

£V

AVIDWE

WOQ02023075506A1 - Pharmaceutical composition comprising human hyaluronidase ph20 and drug - Google Patents

p S
A3y

s

R4ST

SRR

b
&

N

N

0

Y

R L

&

22/51

https://patents.google.com/patent/W02023075506A1/en?0q=W02023075506A1

PGR2026-00039

Biocon Ex.1002
Page 1651 of 4945



23/51

PGR2026-00039

Biocon Ex.1002
Page 1652 of 4945

n e, - ., s b v
b AN B ] ot mw.,‘w O e
2 b R LA S R4
% 2 2 ¢ g % % Z
24 % G B A TR~ B S
4 Ve = 2 & AN I
by 12 1 w4 %, P
g ] PO B R - B R ¢
% 5o F % 5 & & % 0%
7 i = s o= oo 2
v G o Z 2 % % b
k% 75 7 o7 - t, iz s
> bs & F&) b ¥ £ s Pa]
b bt 7 7 PR R
s 2 oy & & £ 24 w
“ 2 B P = a5 -5 e -~
s.. i =z i W« P2 .«\m
§ ] S = 7 wd A
Z b 7 & =5
&% i 4 g & 2
¥ ¢ Ze. = “ e
i wm Z %2 % i
< o P “
Fod f = i pas 4
. “ e £ 7 i,
Noom @ wh B
5 % i 44 s
2% n A
2 % oo &b
= S ~ s MN el
S T 5 Z 0%
[ i m [
3 ) % % g s

WOQ02023075506A1 - Pharmaceutical composition comprising human hyaluronidase ph20 and drug - Google Patents

.. & 4
Z Zz %
3 ¥ P
i i
o< [ oo
4 . e
5 , 4 =
v 5 R
i o -
% “ s
1 % ¥ 2
3 - w 5%
i ok &
@ ]
k3 24

7/20/23, 4:30 PM

b3

A3

NY

FRTARRY

TRV

https://patents.google.com/patent/W02023075506A1/en?0q=W02023075506A1



24/51

PGR2026-00039

Biocon Ex.1002
Page 1653 of 4945

7/20/23, 4:30 PM

WOQ02023075506A1 - Pharmaceutical composition comprising human hyaluronidase ph20 and drug - Google Patents

A B 1 wd oy o o )
% e H % % A R E4
Z Y m* % i 4 PR BN I 1
%% 2 7 Z I I
5w g & I o g % 412
“oo5  # o % i 22N T A
204wl % & ! U 7 A B+
bR~ B 1 ut bl % ;G RS
prd fos 4] % - “ # %
o w % o 2 & 2
o y - ey 3
7 2 umam i 24 b2 ﬁ ..\u
% 7 & 55 5 kA e o,
“r 3 H 4 (4 o L7 e et
%4 % M“ Pl 7 i s { 575
= = % 2. & A “
= 8 i e ki e 13 P
= % i % =
B % & b [ [
u“° ] v o i < 755 4
* £ e &, % 3 i o
- 17 S %5 e “ w4 7
i ¥ A % %
7 P . i fou = e bo2
i % ; % o 7
b P 7 = . ey w0
% 7 bl z o rer ¥
Z 3 % %@ 4 &
z £ « 5 o P
b b 7z % T 1 Z
b2 iz 5y % i e P
& b= oA i@ z B %
w o] 7 % ¥
2 5 z A i
o P i o5 3, Fed o
e . .
i e e B
P “* W 3
7 b - %
i 2
g o
74 b e
e » bt
e % B
3] 7 b4 re
& o . W
5 & T
% “ A
o i e
% ot %
- .
2 [
7
Ee
A
%
X

https://patents.google.com/patent/W02023075506A1/en?0q=W02023075506A1



25/51

PGR2026-00039

Biocon Ex.1002
Page 1654 of 4945

STHY YIRS

Y

FRINATGOK

& % % _
= 5% 2 2,
& % [ i
] b % 2

<

E
TWERTRIKESTQAIKE

WOQ02023075506A1 - Pharmaceutical composition comprising human hyaluronidase ph20 and drug - Google Patents

P
bt [
A %
o F
v z [o .
v s o bol u‘m e
” % v S %
% Z <y i £
F & s = o] 15
Z ! ot & &
= 1 7 el -
4 o el w %
¢! ¥ < %
4 it »1 oy
M\.h i} . «
: - 3
ot & .
G z
R

i “:3
14 Y,
% y
s i

% &3 A

5 70

bl “s kS

4id
) & X 223
woL. i
A4 T o i
2een reu hsd o
#“ 1 o« P axa
poon P ", ot i
7 23 e P ;

g g
e -l
= “ W

7/20/23, 4:30 PM

https://patents.google.com/patent/W02023075506A1/en?0q=W02023075506A1



26/51

PGR2026-00039

Biocon Ex.1002
Page 1655 of 4945

WOQ02023075506A1 - Pharmaceutical composition comprising human hyaluronidase ph20 and drug - Google Patents

% s i@ A4
P % 2
5 m w w7 w\s 2
Z ; <1 Z i
P 5 < %, v
i %, 3 o} “
o o] s of = (3 i
A ez, = 552 <% i 4
i 1 =8 0 %3 W
(R4 LV P AR
A %z 3 I R
G i & Z el W 3 g s
& e i bl [ pia % Y 14
5 b L % s i, 55 &
7. fr; “ ot I 7 3 #
s bl % Fr k2 <4 W 2 o
2 e . 157 7 % e <% %
2 ¥ i P 24 % >~
“ 7 2 % % “ &
A z & % 15 F
T : “ o 1 E
e 93 o 75 =z i
% 2 E # %
& 75, s o 4 Q
o w o o
% @ 7%
e 7 Z “ o
o4 5 & =
k4 % et %
B2 b o “
A ot z 7
% & = w3
o] it -~ W S
a b A
.N”.. w? W.ss 17
% om %3
o b w %
i 14 =&
w4 A
Ead [4ed 54
Fiod i 4 Ed
2 % b
77 A ” ‘ “
g4 z % .\“. o
H 55 Y ¥
“l 2o s 3 7 %
I “ % o = 2 fexd
ot G <
] 4 Lo 45 fsd
- i3
Ed e
7y gone
A “r
4 %
& e
Z Z

7/20/23, 4:30 PM

https://patents.google.com/patent’/W02023075506A1/en?0q=W02023075506A1



WOQ02023075506A1 - Pharmaceutical composition comprising human hyaluronidase ph20 and drug - Google Patents

7/20/23, 4:30 PM

S EA TS
DANVIRCIATG

CSENOTREEN TR TERTGAIKE

Ay

3

AN

SR
%

5

SRS

T

Eos

&

SREIN

As

¥

NY

RETWAR

NS BT &
PIGICEEREY

IVLNT

KOS
RS T

TLASBKR

RRECR IR

3
<

X

R

RS
3

2

A

o

SEERIY, -

&

27/51

https://patents.google.com/patent’/W02023075506A1/en?0q=W02023075506A1

PGR2026-00039

Biocon Ex.1002
Page 1656 of 4945



7/20/23, 4:30 PM

A

B8

s

HEGYT

HMHYR

AN
LYY

D

o

OAINE

MALATNS
RVERRCIRDG

&

TN

¥y

AN

z

z\
7

AWENTRIKE

¥

Tery

4

RO

FETWROTAARNEN

SO0

A
W

PLPVESYTS

7z

CRESIRVSKITIARE
EYSSETY

WOQ02023075506A1 - Pharmaceutical composition comprising human hyaluronidase ph20 and drug - Google Patents

2 13VRY,

SEHE, L3S

N
3

3

28/51

https://patents.google.com/patent’/W02023075506A1/en?0q=W02023075506A1

PGR2026-00039

Biocon Ex.1002
Page 1657 of 4945





