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- o BENNETT, Hamilton; STEWART-JONES, Guillaume
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ol by 2 NARAYANAN, Elisabeth; CARFI, Andrea
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- SARS-CoV-2 pre fusion QFgal =HHO| AMO|3 HEZ S FPSH= mRNAZ Egotyl, AAHUHLEYAE APt QU=
HEA S SR E Y 4+ U= 98FHQ 25 pg = 100 pgl 2 EOSt= i, 23] o4, Mok 28 7tA
- AM7| HEHOIM A2 10-30 mM E|A 2E=OH 75-95 mg/ml 32X 5-15 mM &5 OIAHO|E, pH 6-8
20 mM Eg|A 2+x0H 87 mg/mL £32Z, 10.7 mM A& OIMH|O|E, pH 7.5
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- (HF) 05 mg/mL, 20 MM ER|A 200 87 mg/mL 32X 10.7 mM &5 OIMEO|E, pH 75
- (3lMA) 0.9% 25 E2E0|=
- SaYA|(PRNT), HIEY 5 &2l
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EOQRl2 HAHE HZE 4 UL, 45 HEO|E, Egjm *I_‘LL* HA Q2 SfE0 Z0QI(TM), 8HEOIE & E3 7ts
- ADIO| 3 HHERIOl S1 MEQU S2 MEQU, £8X|Z2% LHQI(RBD) E= Offjk TH ZHQ(NTD)E ZTE3t= mRNA
QUSRI HA {2 afEut Eﬂ1|°_|( M2 ZEst= ME2 o E& & U3,

TRy Al

=510 ZtZb = 131 H| 82 53510 Z|RALILQIAT HEfZ
(Z1p) RBD-TM, NTD-RBD-TM, RBD-TMZ} NTD-TMQ| 1:1 £320]
- SARS-CoV-2 AIRO| 3 THHHZIO| ST Zb7| 1-666(MEHS 16)2

A E 20| EOf5IL, 196, Z315HY, Zats, WY
et 'af LEPE (#20-28 S =)
Z3tetE S1-666 TM MRNAS Z|- L2t FE 2 £Of

T8 Al

20-60 : 5-25 : 25-55 : 0.5-1.5 / 40-50 == 45-50 : 30-45 == 35-40 : 5-15 E= 10-12 : 1-3 E&= 1.5-25
Wy 29
(Aol
- AIO| 3 HEHZAIO| £ 8% A% ZOQl- QAEZAA HA {2l BHELF QI 83 mRNA RBD-TM vaccine (“SARS-CoV-2 RBD-TM™;
MEHS 75-77), OHO|LTE LEOQI-EfEN EHQl 8% mRNA NTD- TM vaccine (“SARS-CoV-2 NTD-TM”; AMEHHS 45-47),
Of0| - TMQl-+8 2% =HQI-2tEn =0l 3 mRNA NTD-RBD-TM (“SARS-CoV-1 NTD-RBD-TM”; AEH= 90-92)2

ol
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SARS—CoV-2 RNA VACCINES

4 2020-4-27

£¢9Y 2021-4-11 ZAKS, Tal

iy /1[e]| 2021-11-4 I:IE|-I:<§ZI' SLOBOD, Karen
AIE BENNETT, Hamilton
- hdl MODERNATX

3

r

H7% 29 Z2LH9 mRNA A HY, SY(HAE 8% E3)

- 50 ~ 250 pg SARS-CoV-2 pre fusion QY 3t E¢HO| ALO| 3 HHHHZRI.S FHSI=

47:11.5:38.5:3.0 / 48:11:385:2.5 / 49:10.5:385:2.0 / 50:10:38.5:1.5 / 51:9.5:38.5:1.0

20 mM E2|A 2rzoH 87 mg/mL 32X 107 mM 45 OfNE[O|E, pH 7.5

1
=

T B HAR 8¥O=2 ROISH: WHOR 23| O|YR0{SIL Hojk 28Y 7HHOR RO

mMRNAZF XL QRIS Zshot= RME

- 47| ZYBOIM ALLEYRE 2y Y HIS2 0|25 Y024 UFYAL AHBPEG-RIL(E%)
HZ2I5t4= compound 1: DSPC : Cholesterol : PEG2000-DMGZ2A, 20~60:5~25:25~55:0.5~15 £ =

- A7 ZMEOM M2 10-30 mM E2|A 2= 75-95 mg/ml £3 22 5-15 mM A&F OfME[O|E, pH 6-8

- 50 pg SARS-CoV-2 pre fusion 8st =AUHO| AMO|3 HHHS FYst= mRNALF A|ZLUHLYAE Eedele 2822

(2AG) G2 Al

- SARS-CoV-2 prefusion AIO| 3 THEHZI S FLSH= mRNAS ESH5tT, XA LELQIZR

- SR g8, HAES

Y 12 AP atE|o] Qi WAl 50 Ei 100
Jgg 05mi BHOE 184] O[4 40| 4F 747, 25 2% Uf £0i, B, e FH5 23

- (mMRNA-1273 A <Q) SEQ ID NO: 6, pre-fusion Qt-d3st HHO| AIMO| 3 THHZI I mRNA
- (AALLE2AZ) 50 mol% ionizable lipid Compound 1. 10 mol% DSPC: 38.5 mol% cholesterol; 1.5 mol% PEG2000 DMG
- (HA) 05 mg/mL, 20 mM EgjA 2= 87 mg/mL 3 =X 10.7 mM &5 OMEIO|E, pH 75 (] AMA|) 0.9% 25 E=2{0|E
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TREATING COVID-19

RNA FORMULATIONS FOR HIGH VOLUME DISTRIBUTION, AND METHODS OF USING THE SAME FOR

ol A A AF

oM 2020-5-15
229 2021-5-14
=E= BHHZL | WHITE, Phil
S0 2021-11-18
- hdl MODERNATX
7% a9
- 0~10O0f| M 3707t B 7158t A-UEUR, EFE = g EEHUA P SARS-CoV-2 &S IYSH= RNAE =S

(2 A0) mRNA 2[4 A #L10] Foff A

nE
o
o
19

Ls O

H A O

- RNAO| 2+20| UES45

 £az2 1

M

- E=HA0|AE{3Htransesterification)7f mRNA = Al
AO| 28] HEtLZE ZAT A JFIHE Jd & ZohiE.

- W5t 70E(H2 ESHEIR| )ECH SEON T W27 25 5TO|M 0 oF 8% £
OrS AR W2 2H=. 207 L7

2{5f RNA &2 712 &

a5 =oli% S7Iot

7
BSHe ot 5 4|
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MULTI-PROLINE—-SUBSTITUTED CORONAVIRUS SPIKE PROTEIN VACCINES

24 2020-9-25

229 2021-9-24 STEWART-JQNES, Guillaume
T 2022-3-31 HitH A} METKAR, Mihir

570 PRESNYAK, Vladimir

=2 MODERNATX

(¥ 89 AMO0[3 6P EAUHO| ZF5t= mRNARA yst wile Ano|3 2P EHHO))

HO|X|= Z| F817, AB92, AB99, A942, K986, & V987=ZHE{ MEHE|= 37| O[4te] 21
(MRNAJO RN, NI S: 219] Of| it HAZ E3HShe SARS-CoV-2 ANO|3 CHUTF | B510], ORFE A
5:3,7, 24, 26 £ 289 HE2EE NHO| sl HOIE 90% SUMES 2T, mRNAE A L=t Lo
O|F EOISH YHOZ MRNAE NI-HYAEQETS HYHLMOR 4G

= 20-60:5-25:25-55:0.5-1.5 &%

- SARS-CoV-2 AIMO|3 THHA HO|X S USsleHs ©F 2T I QY(ORFIS E&SH= BIAIA 2|2 AHMRNA)S.2A,
x2S Eatste U HAIA 2=

rE rx

- o|mff REHLEURf= Of=22t LO|27g A[Z(compound 1) H|-FO|2/g A|ZE(DSPC) - AH|E(S2|AH|E) : PEG-A|Z(PEG2000-DMG)

(2AL)

nE
(o1}
o
e

r

rr

- SARS-CoV-2 AIO|3 CHHURA Cr4 ZE2 SAHOE E3s|
K986P, V987P)2 ZT MRNA, Z|& LA A

- (M) B5 %2, mRNAE NI-HRAEQ2|H A8, SUTRE MEHS 2, 3 UTRS M3 4,
MRNA SiAF M O FEY 6PE MBS 6, 718N FEIE 6P MES 1
mRNA 2 CHIL M B3 P 6P MBS 7, 7H84 FE) 6PE MIMS 3 M2

4o C
- (in vitro M|EZAYH) S-2P, 5Pe} H|WSIK| 6P SHHO| LU F7t

S
- (in vivo HHEE) HAAY Ol

ATO| 3 CHEHZI(GP: F817P, A892P, A899P, A942P,
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VARIANT STRAIN—BASED CORONAVIRUS VACCINES

MY 2021-01-15 &
=HY 2022-01-14
S 2022-07-21
=EY MODERNATX, INC.

CARFI, Andrea
STEWART-JONES, Guillaume
BENNETT, Hamilton

WU, Kai

EDWARDS, Darin

(7% 29

o] %2 SARS-CoV-2

o= L

nE
o

fo
12

5-15 mol% 38 A&,

- o]

stojo matsiL
dHES Eebot=

- |1 SARS-CoV-2 HIO|2{A9] |1 SARS-CoV-2 &tS ol 35}
stele oAy

0|2{AQ9| ofO| LAt MHO| CHSH ZO{= 5tLtQ| OfO|LAto| 2|£
Z‘”Z OI‘-r=| 7|‘7|‘O 2P EO:'H:'O'E 7|-|_ Z—iZI- ol'z-IQ,I'E‘I AILI‘O'

RNA HHA| OE =3 A

= A1 odA 22 (mRNA) F A2 SARS CoVv-2 HfO|2 &
st= |2 mRNAE Zshot= REZEAM, A2 SARS-CoV-2 HIO|2 A= A1 SARS-CoV-2 Hf
72"% Ee Y SUHOIE 4= Ofﬂliﬁ MEs 2, A1 %

L“rE'
F:
N
(@]
o
ol

- ANRgEd AH22d=2 mRNAE 191 HE

- A7 ZME0M mRNA= R|ALEQZ0|11, XA
2 1-5 mol% PEG-HYH A

LHeQ2H= 40-55 mol% O| 25} 7hs3t Ot|l 2|3, 30-45 mol% AE|&
Ug B % 242,
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VARIANT STRAIN—BASED CORONAVIRUS VACCINES

(o] ol - -
o 2021-01-15 CARFI Andrea
Z=19l 2022-01-14 BENNETT, Hamilton
Hbe 2 EDWARDS, Darin
S 2022-07-21 STEWART-JONES, Guillaume
z90| MODERNATX WU, Kai
(478 29
- he e St W
SARS-CoV-2 ATO| 3 3t ﬂE#E,QE M2 43 SARS-CoV-2 HIO|2{ A9 2P OFXM3IE AN0|3 5HYS Ast= HAIS T
HrH QOF shot= HiAlS CHAA|O|A EXste A, B7|M O = O|M0of| sliirs Estst= |1 HAS EOEI2 ZO0| i, A1 &=t
SARS-CoV-2 HFO|2{A9| A1 SARS- Cov-2 2P OLM 3} ATO|F SHYS Ol AL SH= Al @
7|4 A1 & A2 2P QHse} AMO|3 °*$.:| Zt7F2 A1 2 L A2 YO E0|HQ HY HFES §Eot7| e FREFOE
EHE D, A2 &8 SARS-CoV-2 HIO|g2{A= A1 &% SARS-CoV-2 HIO|2{AQ| AIO|F CHHEHZL OfO| LAt MEO| LS MO T
StLtol off| 4l ZHHO|IE Z= MEEM, HEHO|7f of0| ik 2|8t ZA4d E= AU MEE Z= 240 &
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ENGINEERED CORONAVIRUS SPIKE (S) PROTEIN AND METHODS OF USE THEREOF

o A Ql -05- MCLELLAN, Jason, MAYNARD, Jennifer
—= 2020-05-29
2250 2021-05-28 CHASSE, Andrea, FINKELSTEIN, Ilya
2 Hol 20211902 o JAVANMARDI, Mohammad, SCHAUB, Jeffrey
s7He =o KUO, Hung-Che, CHOU, Chia-Wei, GOLDSMITH, Jory,
zgjop  DBOARD OF REGENTS, THE UNIVERSITY OF TEXAS HJORTH, Christy, HSIEH, Ching-Lin, BYRNE, Patrick,
SYSTEM, THE TRUSTEES OF DARTMOUTH COLLEGE JOHNSON, Nicole, WANG, Nianshuang, WRAPP, Daniel
(37E 2%
- MY 5 1 E= 20 F817P, A892P, A899P, A942P, K986P I V987P tHO| I3+ T ZLIHIO|2{A AIIO| 3 CHuHzIo]|
ectodomain HHEZ =
- 7| THHO| O|&at AjlS Sh A|AH|QIA, cavity filling 2|2, electrostatic £= polar & 2282 gt X|&0| 27t2 EUH
wey @ © -
(A Alof)
- H6, B7 TSt EUHO0| S0 M2 T WE wis 2
- S-2P(K986P I V987P)0I| 47H2| Proline 2|EHF817P, A892P, A899P, A942P)S T EQI5t combod7 (6P)2] &+&{0| 713t 2
(HexaPro)




B SO0ILIE|ZE(UCIXL WAl HIO| Q OHEY/BLO| X

KIZEAL

Jo

oX

M

H}o] @ oHEll /3lo| A} (2 3t 1467)= £91(2022.5€ 7]1%)

BNT162b2 + A&} QIx}
- BNTI162b2 S2ld) cjAl NI-0]2 #E92lde Waaiiion Atg

5'UTR | Sig.Seq Aqto|3 THHE 3'UTR | Poly(A)

l — { l

m,73 "0 Gppp (M2 %) ApG A5 7 8-9 ME®= 14
d (sig.seq Eﬁ.:. 2P ZHO| _
MYt S 12 ofgjioit, s ME) M= 13

(UTR: untranslated region, Sig. Seq:4l SA|¥Q, mRNAQ uridine N1-methylpseudouridine® = X|Z,
AAME 2 ABH S 19, 20 5, W02021/213924 7| 5)

ZH-5'UTR-AIO| 3 CHHZAI ORF-3'UTR-polyA 1A O =2 Aoz
m;"? ° Gppp (m:? ) ApG - hAg - Kozak - SIS2 - PP - FI - A30L70
ORF= ALfO| 3 tHHHzZl EHO| 2 M A (MN908947: K986P, VI87P)
hAg: 5'UTR M€, human alpha globin SZ{(MEEHS 12, W02021/213924 7|&))
FI: 3'-UTR M, "amino terminal enhancer of split" (AES) mRNA(F)2F mitochondrial encoded
12S ribosomal RNA(I)2] ZTHmRNA Qg s CHHHZl Hisd =JF ) (AEEHS 13)
A30L70: Adenine 3071-10712] &7{(random)-Adenine 707} 12Z2| poly A tail (MEHS 14)

* HAAH 2 BNT16202(84F AL, 42 mRNA)>BNT162b1(8@ 34, RBD, mRNA)
UL mRNA> AF7F54] RNA > H[EHFsH 4 mRNA &A
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- ARYEAAL 8 R £/GH]: o EFARRE] 2ol A
(ALC-0315:DSPC: 23] AH|2:ALC-0159=47.5:10:40.7:1.8 mol% &)

HO\/\/\N /\/\/\/Oj‘/a/v\/\/
o \[\ /\/],0
o p N

L OO SN

o

ALC-0315 ALC-0159

S5A ol (=)

(12A] o]4) 30 mcg® mRNA ®¥i41/0.3 mlE 35 {FHo 2 23] L&A}
- 184 o)A chto 2} Sof 642 ¥ FMIEC
- 12A] o]0 &= HAX G} 28t 45 S 3XIE 0.3ml L&FA}

(5~11A) 10 mcg® mRNA HA1/0.2 ml2 3% 7FA02 23] 28=A}

(C12EF 27} £013)
- 164 oJ4: 95 % (CFRA U4, 28] Sof 7Y o] 3)
- 5~11A]: 90.7% ot at

S H o a3 = 1.0 a = k1)
- FAbES) E3, W2, FE 28E U o3 BAE, U

He,
ki
2
qz
()
qz
o
o|n

WO 2021/213924



H

3 -90%=~-60% 7iE B3/ -25%~-15% F|Of 2% Hi/ 2-8% F|Of 17f4 B
3 -00E~-60% 979 BT U VY -25E~-15% WEAE] 24 Jhs/5E uolge 2-8%

105 B3 9 o (PR et BE Lab)
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SIAF AT - 20084 Hlo] QoREl M=)
HIo| Q oHed ) _ *
- 20139 #Efeld HPaAS o] 83 mRNA AR 7123 B, 2o R

T =

)
oS

- (P12A771E) mRNA Y HARI(3'UTR, poly A tail 5), saRNA(trans RNA), 2] A, AU ALZA| 5 7i

- (@)
O NIHZRE o1gsl EAwiolS 2 Anjo] 3 T w3l 7%,
© AIYES S WA} chate] WA 7|& o
© RMYIE X oHiEkAS] ALYt J1eg eloliane.

AUIYEE 7]e2 S|HAY AR5 #1°F mRNA X| A9} HAE|1 offjetA 7]a2 A 29 WAl o] A8+,

ri

- (50 9A) Z=uH9 Sl
- (o] =2}Ql)

O JFY mRNA U4l 32149, JISFMAHO1Y 94), did=Al, eetefot, 2k, HSV2, HIV(e]d vId4d)
® < |24 mRNA ¢ ##Al CAR-T, TCR, T A= x]&, &Al, TLR ZgA S

AZELH19
Sl 2020. 1 2020. 4%
P EInIES SARS-CoV-2 UAF1 /24 AR
LY AL e
2020. 19 2020. 79 2020. 12
u QAL A1 A QUAR2/3A AT 0]5 FDA 71 2AF84¢)




g

A

BNT162b2 mRNA A%, AALE=At 14, S2AE 2 AAIBAl &t 7158
A 21}H9 mRNA HHAl =4 E5]

WO 2021/213924

WO 2021/214204

WO 2021/213945

EP 3901261
EP 3901260

CN 113521268
CN 113521269

GB 2594364
GB 2594365

ufo] Q.o

tfo] Q.oHe

sfolxt,
ufo] © ol

ufo] 9 chel

ufo] 9 chel

ufo] .chel

ufo] .chel

ufo] .chel

ufo] Q.91

CORONAVIRUS VACCINE (BNT162b2 A&, UTAIR)

RNA CONSTRUCTS AND USES THEREOF
(BNT162b2 5'UTR)

CORONAVIRUS VACCINE

CORONAVIRUS VACCINE
CORONAVIRUS VACCINE

CORONAVIRUS VACCINE
CORONAVIRUS VACCINE

CORONAVIRUS VACCINE
CORONAVIRUS VACCINE

- H}o]QQHENS] WO 2022/029011 (BINDING AGENTS FOR CORONAVIRUS S PROTEIN), WO 2021/188969
(CORONAVIRUS VACCINES AND METHODS OF USE) £5]+= 483} mRNA ¥iAl 2 E5{7} opd.
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0 Uz}
JRNA CIAtQ]

© AP}y

©® mRNAS

WO 2018/081318

WO 2021/243122,

WO 2002/098443

WO 2017/060314
WO 2016/005004

WO 2007/024708
WO 2012/045075
WO 2013/052523

WO 2015/199952
WO 2016/176330

WO 2017/075531
WO 2018/081480

O SARS-CoV-2 Adjo]3 THRAL 3]
AE aidos Ng

USA NIH
CrEmA st
ATAAATLA

Slats ot
cED A ghel

Fopu
ufo]  ofey

ufo] Q.91

AL jolea}
oo
IS

ofF]EtA
o} F]ErA

ofF]ErA
OFFJELA, Fof
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Z|ASHRNA tx}Ql), ® mRNAO] AREE = AL
sH7] st

AR B3 715 29 S5(olAE)

d=2UHbo]8] A Pre-fusion M3}
safo] 3 TP Eeiiol)

F2uhalo]3) A Pre-fusion M5}
Adto] 3. THERAEp Ediwol)

G/C 3F =71 9 AIz]A5tE 3 mRNA OHys}

AES & 12S RNA &2 3* UTR
poly A tail (A30-linker-A70)

Ao T3 mRNA
N1-tlg 4 =ae]d 23 mRNA
N1-tlgd 4 =ae]d 23 mRNA
(KR 10-2014061 5=

PEG-Lipid ALC-0159
Fol2/d A ALC-0315
Fol2/d A ALC-0315

ALC-0159, ALC-0315 Z&}F KA QAL RAJH]
(KR 10-2019-0093816)




HI

By

0 NI-tjgrEgUe
3 mRNA 231 Sslo] that o]2JA1%

HERAUE E

@ AEULYA] 2/gH], Fol2/d A #H, vj=olN =4

S= LA

Al ghdete mRNA ®idloA #2 Agsts HPSto=R, 3

] x|

o=
2a)
o2

3 W&

oA ZHue] NI-tg

s Es

-

o] @ Qe
Aben] &

DLt EP

N1-o]g4 = 82)d
23 mRNA

WO 2013/052523
EP 3492109

Fopu

Hfo] 9ol =o

G/C ¥ 5712
eMdstEl mRNA 5

WO 2002/098443
EP 1857122 5

JEIEN

JELCEN o]

WO 2009/127060
US 9,364,435
US 8,058,069
US 8,492,359
US 8,822,668
US 11,141,378

WO 2012/000104
US 9,006,417
US 9,404,127
US 9,518,272

WO 2004/002453
US 9,504,651

o
==}
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CORONAVIRUS VACCINE

MU 2020-04-22

EX 2021-04-16 SAHIN, Ugur; GULER, Alptekin; KUHN, Andreas; MUIK, Alexander;
HiH 2} VOGEL, Annette; WALZER, Kerstin; WITZEL, Sonja: HEIN, Stephanie:

a1 7HOl - - .. .

S/ 2021-10-28 TURECI, Ozlem

8 BIONTECH SE

A 89

SARS-CoV-2

S B, Jo| mojHy #o|y, Ee S B Ei 9| HoH4 RI0|Xe MYy THE
Eyste Ol it MEE ZYSHs RNAS 3ot 242, HH(ZSY0IM mRNA M 3%)

- A7) 298 AUUEYA £ Lipoplex YA HFat

- RNAE #5820, NI-HE4EQ2T, 5-HYRT 5 MUE ¥y B E3

- BNT162b2; RBP020.2 (AMEHHS 20; MEHS 7), SARS-CoV-2 AI}O| 3 CHEHZl =HHHO| X3 ME ZY
22 my"? OGppp(m® °)ApG)-hAg-Kozak-SIS2-PP-FI-A30L70
* hAg: 5'UTR A{€¥, human alpha globin S2j(MEH S 12) FI: 3'-UTR MY, "amino terminal enhancer of split” (AES)
mMRNA(F)2F mitochondrial encoded 12S ribosomal RNA()Q] XZHordA L &34 =71 ) A30L70: Adenine
307-10712] &7 (random)-Adenine 707 -LZ°| poly A tail

- AULEAR 7Y Y AT
ALC-0315:DSPC: 28| AH|E:ALC-0159 = 47.5:10:40.7:1.8 mol% (346-347H & ZIX)
- UYUSSOM ARy Ol
-> BNT162b2('Hd, % mRNA) >BMT162b1(HH&, RBD, mRNA)> HHEd mRNA> At7}F4 RNA > H|HHE¥ mRNA
- SARS-CoV-2 B.1.1.7(¥T} BHO(); B.1.1.298; B.1.351(H|E} HHO[); P. 1(Z0O} H0|) 5 E#HO|0f| TsF Fots =4

A 2L QAL M E(ALC-0315, 0159)2] PK ZIHADME)(AA[0] 27

ux
o
o
19
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CORONAVIRUS VACCINE

A 2020-04-22 )
. SAHIN, Ugur: GULER, Alptekin; KUHN, Andreas:; MUIK, Alexander;
=0 = 2021-04-22 o 2t VOGEL, Annette; WALZER, Kerstin: WITZEL, Sonja; HEIN, Stephanie:
20 2021-10-28 =° TURECI, Ozlem: BOROS, Gabor; MAHINY, Azita Josefine:
~ REINHOLZ, Jonas; KARIKO, Katalin
=3¢ BIONTECH SE
(HY 829 3 U2 5'UTR ME Het2 M S S7IX7|= RNA HAEHE
Capl 2Z % 5 UTRS| #4t MY 343t RNA, 0|8 EFsH: o/of 248, WY
- 5'UTR ME2 MEH 3 12, 3' UTRZ AMEH= 13, poly A tail & MEH=S 14 (BNT162b2 s{)
urmgop | - RNA 2T FHE SARS-CoV-2 AWO|T Ty Zgf
(28 2% & A
- (29F) 5Capl £ 2 571 O[L{Q] shit MEO| AGAAU, AGAAC, AGCAA, AGCAC QI 4%, T M0l S7Htranslation S71)
* BNT162b22] 5° UTRS| Z{EHA| 57 o_,HJ}_r AEO| AGAAU X3+
(MEHS 10, RBP020.2), 7 12= J7 3 4=
- 5 UTR & 571 a4t A{”o| 2 W& 2fo|
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CORONAVIRUS VACCINE
MU 2020-04-22 NAUTA, Marjoh; PEETERS, Dirk Jozef;
z299 2021-04-16 VAN DOORSLAER, Tom Frank Steven;
27 2021-10-28 BADKAR, Advait Vijay: DARVARI, Ramln, WARNE, Nicholas William:
BFHA} | JEAN, James; HENDRIKSE, Danny Pierre G.; SAHIN, Ugur;
GULER, Alptekin; KUHN, Andreas; MUIK, Alexander;
=Y Pfizer, BioNTech VOGEL, Annette; WALZER, Kerstin; WITZEL, Sonja; HEIN, Stephanie;
TURECI, Ozlem
(37% 2%
Hioy Q OF mRNA B4 87|, 238 25, QFg/do| ot
(Lo HF U HA)
- WO 2021/213924 W& Z3t
- 28t & B ol &3 AR (L7, BIO|Y)




(U.Penn £3) BH 4t

- In vitro transcription0jjA] #E=82|H EHSSHALS O|2o1H f 9 HeC )OJ\
MRNA ZEH0] Tt HOfyhe-2 451D, T MARe 37t @ X
Ho— N o HO o\ o HO™\_ o] ©
- ZEL= HIAHL Ot ':Hé—.QJ HAl (R ERE|H)E 08 of (o8 OH OH on o
= MA HFS 5 =]z H3 SHA Uridine Pseudouridine N1-Methylpseudouridine
of fTJRNA HZ 7= E‘I-OLI_— cT " 7; Y Y sl JHEE WA ALE
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Non-liposomal systems for nucleic acid delivery
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Biodegradable lipids for the delivery of active agents
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US 11,246,933

18. A cationic lipid comprising a primary group and two biodegradable hydrophobic tails, wherein

the primary group comprises (i) a head group that optionally comprises a primary, secondary, or tertiary
amine, and (ii) a central moiety to which the head group and the two biodegradable hydrophobic tails are
directly bonded: the central moiety is a central carbon or nitrogen atom:
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each biodegradable hydrophobic tail independently has the formula -(hydrophobic chain)-(biodegradable
group)-(hydrophobic chain), wherein the biodegradable group is —OC(0O)- or —C(0)0O-;

for at least one biodegradable hydrophobic tail, the terminal hydrophobic chain in the biodegradable
hydrophobic tail is a branched alkyl, where the branching occurs at the a-position relative to the
biodegradable group and the biodegradable hydrophobic tail has the formula —R12-M1-R13, where R12 is a
C4-C14 alkylene or C4-C14 alkenylene, M1 is the biodegradable group, R13 is a branched C10-C20 alkyl, and
the total carbon atom content of the tail -R12-M1-R13 is 21 to 26:

in at least one hydrophobic tail, the biodegradable group is separated from a terminus of the hydrophobic
tail by from 6 to 12 carbon atoms; and

the lipid has a pKa in the range of about 4 to about 11 and a logP of at least 10.1.
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-//I WORLD TRADE WT/MIN(22)/W/15/Rev.2
, / ORGANIZATION

17 June 2022
(22-4709) Page: 1/2

Ministerial Conference Original: English
Twelfth Session
Geneva, 12-15 June 20232

DRAFT MINISTERIAL DECISION ON THE TRIPS AGREEMENT

Revision

The Ministerial Conference,

Having regard to paragraphs 1, 3 and 4 of Article IX of the Marrakesh Agreement Establishing the
World Trade Organization.

Noting the exceptional circumstances of the COVID-19 pandemic;

Decides as follows:

1. Motwithstanding the provision of patent rights under its domestic legislation, an eligible
Member® may limit the rights provided for under Article 28.1 of the TRIPS Agreement
(hereinafter "the Agreement") by authorizing the use of the subject matter of a patent?
required for the production and supply of COVID-19 vaccines without the consent of the right
holder to the extent necessary to address the COVID-19 pandemic, in accordance with the
provisions of Article 31 of the Agreement, as clarified and waived in paragraphs 2 to 6 below.




2. For greater clarity, an eligible Member may authorize the use of the subject matter of a patent
under Article 31 without the right holder's consent through any instrument available in the
law of the Member such as executive orders, emergency decrees, government use
authorizations, and judicial or administrative orders, whether or not a Member has a
compulsory license regime in place. For the purpose of this Decision, the "law of a Member"
referred to in Article 31 is not limited to legislative acts such as those laying down rules on
compulsory licensing, but it also includes other acts, such as executive orders, emergency
decrees, and judicial or administrative orders.

3. Members agree on the following clarifications and waiver for eligible Members to authorize the
use of the subject matter of a patent in accordance with paragraphs 1 and 2:

(a) An eligible Member need not require the proposed user of the subject matter of a patent
to make efforts to obtain an authorization from the right holder as set out in
Article 31(b).

(b)  An eligible Member may waive the requirement of Article 31(f) that authorized use under
Article 31 be predominantly to supply its domestic market and may allow any proportion
of the products manufactured under the authorization in accordance with this Decision
to be exported to eligible Members, including through international or regional joint

! For the purpose of this Decision, all developing country Members are eligible Members. Developing
country Members with existing capacity to manufacture COVID-19 vaccines are encouraged to make a binding
commitment not to avail themselves of this Decision. Such binding commitments include statements made by
eligible Members to the General Council, such as those made at the Generzl Council meeting on 10 May 2022,
and will be recorded by the Council for TRIPS and will be compiled and published publicly on the WTO website.

2 For the purpose of this Decision, it is understood that "subject matter of a patent’ includes ingredients
and processes necessary for the manufacture of the COVID-19 vaccine.
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(c)

(d)

initiatives that aim to ensure the equitable access of eligible Members to the COVID-19
vaccine covered by the authorization.

Eligible Members shall undertake all reasonable efforts to prevent the re-exportation of
the products manufactured under the authorization in accordance with this Decision that
have been imported into their territories under this Decision.? Members shall ensure the
availability of effective legal means to prevent the importation into, and sale in, their
territories of products manufactured under the authorization in accordance with this
Decision, and diverted to their markets inconsistently with its provisions, using the
means already required to be available under the TRIPS Agreement.

Determination of adequate remuneration under Article 31(h) may take account of the
humanitarian and not-for-profit purpose of specific vaccine distribution programs aimed
at providing equitable access to COVID-19 vaccines in order to support manufacturers
in eligible Members to produce and supply these vaccines at affordable prices for eligible
Members. In setting the adequate remuneration in these cases, eligible Members may
take into consideration existing good practices in instances of national emergencies,
pandemics, or similar circumstances.*

Recognizing the importance of the timely availability of and access to COVID-19 vaccines, it
is understood that Article 39.3 of the Agreement does not prevent an eligible Member from
enabling the rapid approval for use of a COVID-19 vaccine produced under this Decision.

For purposes of transparency, as soon as possible after the adoption of the measure, an
eligible Member shall communicate to the Council for TRIPS any measure related to the
implementation of this Decision, including the granting of an authorization.?




An eligible Member may apply the provisions of this Decision until 5 years from the date of
this Decision. The General Council may extend such a period taking into consideration the
exceptional circumstances of the COVID-19 pandemic. The General Council will review
annually the operation of this Decision.

Members shall not challenge any measures taken in conformity with this Decision under
subparagraphs 1(b) and 1(c) of Article XXIII of the GATT 1994.

Mo later than six months from the date of this Decision, Members will decide on its extension
to cover the production and supply of COVID-19 diagnostics and therapeutics.

This Decision is without prejudice to the flexibilities that Members have under the TRIPS
Agreement, including flexibilities affirmed in the Doha Declaration on the TRIPS Agreement
and Public Health, and without prejudice to their rights and obligations under the TRIPS
Agreement, except as otherwise provided for in paragraph 3(b). For greater certainty, this
Decision is without prejudice to the interpretation of the above-mentioned flexibilities, rights
and obligations outside the scope of this Decision.

3 In excepticnal circumstances, an eligible Member may re-export COVID-19 vaccines to another eligible

Member for humanitarian and not-for-profit purposes, as long as the eligible Member communicates in
accordance with paragraph 5.

* This includes the remuneration aspects of the WHO-WIPO-WTO Study on Promoting Access to Medical

Technologies and Innovation (2020), and the Remuneration Guidelines for Non-Veoluntary Use of a Patent on
Medical Technologies published by the WHO (WHO/TCM/2005.1).

5 The infermaticn provided shzall include the name and address of the authorized entity, the product(s) for

which the authorization has been granted and the duration of the authorization. The quantity(ies) for which the
authorization has been granted and the country(ies) to which the preduct(s) is{are) to be supplied shall be
notified as soon as possible after the information is available.
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Nvx-CoV2373: BV2373 + Matrix M1 (HIH%A))

- & SARS-CoV-2 Amo|3 A T LheJAL Sf9 NlzojjA] A4
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51 HERY 52 MEQY

s Y s Y
b =24 o=t

51/52 ARy
PRRARS-> PQGAQS

2P 95t STH0|
DKVEA -> DPPEA

- T ARYA(E2 2280 E 80)e] 22jno] Lpegint A

- Mg x4 Matrix M™: Iscom matrix?] A £21(85%)1} C E2l(15%)
HAE2A| A7t=2 oAl ¥4 1008 ol 571 &t
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S|l 2EE A Alget

o
=
o]
=

Aol UES E4ttE, GHEE, AL AUHEF AotE

YE| Ajmde) BalA BalC 233 § QXA

2uhel Hh
71212485
RS e A

WO 2021/154812
Nedis 87
AL AR

WO 2017/041100
gt A

SEEEY
W02004/084941
W02005/002620
US 7,838,019 US
9,205,147 US
9,901,634 US
8,821,881

WO 2021/154812
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HEUY | 184 oldollA Z214H199] ofet (L)
8- ¥ |05 mlE 35 M40 23] 2SZA}

FEY | (1REF 27 BAF)
G= QoM 2xF AF 74 = 89.7% o} 't 0l= A4 90.4%

oyt | (P1xAS)
- AR AE FAREY &5 OE, 355 55 Y, 3EE o4 T 1E
- AV Foje 2, LIRSS 1Y oy AA, 18] FojHT} 23] FojA] J7T

2 & | APgsto] dAEN(2-8%), dX] U

QIAF A0 - 1987¢ A=™, 20139 Isconova ABE 914~ Matrix M 7] &4

Matrix M™ SR 5A] 714 U ANLYA| 201 01§63t FY Lher A 71& BE

7.0

T a

5 5)02 ol
- (591 M) F21H9 WAl

- (Sl zetl- QA F) AR 57
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WO 2021/154812 HpER A
US 2021/0228709 L HPEEA
US 2021/0228708 e HPEEA
(US 11,253,586)

US 10,953,089 e HpEEA

© SARS-CoV-2 Amjo|3 Thilzl ate)
© Matrix M ™ HAH xA|
WO 2018/081318 USA NIH
ERA st
ASPAATLA
BlALA st
HERA st

WO 2021/243122
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Coronavirus Vaccine Formulations

Coronavirus Vaccine Formulations

Coronavirus Vaccine Formulations

Coronavirus Vaccine Formulations
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(2P =HHHo))

=2 -

oVge} Anto] T G

d2uHto]2) A Pre-fusion
(6P =<tHo], W Z71)

ovgat Aol 3 chi

sloleja i
Al Uegat

Yehuo] vlojey AREA] Hojot o

patentscope
aAof;
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WO 2002/080981  w2d WAl AE|2, Az 28] (Isconova S3]%FE)
HIz=2A]

WO 2002/026255 Isconovax* Hodd =& Matrix M

WO 2004/004762 Isconova HAY XA Matrix M 24

WO 2004,/084941 Isconova HA Y £A Matrix M #H

WO 2005/002620 Isconova Hod | =& Matrix M

- (O] o8 5= 59]) US 7,713,942(4~%F) ; US 7,838,019 ; US 9,205,147 ;
US 9,901,634 : US 8,821,881 : US 10,729,764 &
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LHEA WO 2017/041100

VACCINE COMPOSITIONS HAVING IMPROVED STABILITY AND IMMUNOGENICITY

MU 2015-09-03

299 2016-09-06 SMITH, Gale; LIU, Ye:; TIAN, Jing-Hui; MASSARE, Michael
HiH 2} BODDAPATI, Sarathi; SHANE, Erica; OLIVER, Cynthia

S 2017-03-09 GLENN, Gregory

£HY NOVAVAX, INC

(373 29

- of 0.03% WA °f 0.05%2 0|24 HFH ZoiS} AT H{o|2A YTHHUS Eysts L,
MA = PS20, PS40, PS60, PS65, & PS80L2Z O|R0{Rl Fo=HE MEE (i 5

WAl 24

- BHA 2 =2 15-22 mMe| QI4F 2HE; NaCl 15 0 mM: S| AE|H 0.25-5%:pH= 5.8-6.4

ux
o
o

&

I[[H H|0|2M

(ZA00)

- RSV F CHUS Sf9 MEOIN ATl 3, Tergitol NP-9X25ID pHE ZUSHHA HEI0IM G
goje @3 IAROIEIMN, WY Y HSYHIC AOLEIMNE HH AL Ao 2L o
Z2|42H0|E 8002 QAFHOIM S ANBHAUES LESLL, elutiondt 3 B2 LBHOE 80 Z

2D 2AFH|o| M

0|

- YHE LYats
- HA, o2t stoj2f

OF
[y
A

FY90] FOLLT, BIRI40| Chofet B0IM T QAT ZRE|OMHo| MY S LENY
28 SO 38
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B ATI=2| 01 (OAE RN LTt W) HIO[2{A BUEY Al

HIZ= At OFAEZHAU7HAEAT R 7-5)F SAmHE tishA) 55 g 2uje] 2pEl
(2 =3t 140702 £91(2022.5% 7]1%)) 617}.712“%%?—
UL | ol a7 |ojuto] @ATO]AA(SF) A= A =)
#EYE ChAdOx1-S, ChAdOx1 nCoV-19(AZD-1222) ChAJOXL E1 ZAl =9(0f &2
CMV = 7
- ChAdOx1 olf|i-H}o]gjA ®lE|e] E1 ¥9o] ¥ A AQl(32aa mang A 210to|3

WO 2021/018110

Amjo] T T A

0T

tPA E'—]E] Xo| SARS-Cov-2 Amfo]T cChulzlal gs8hH Al o
MEe  CMV  (cytomegalovirus) 21 =Z=2%2F  (long' 12 e
promoter)e} AFH 02 AZE. E3 74 24 2 DNj\ e e

- T-RexTM-293, ®#lg{: ChAdOx1 MEHS 25

JIEFgE | Geluadls, s|AEEIMG ek WY EDTA, oEks, 5|AHY, JefUEE, Z2|42H0|E 80
WY | 184 ol (FH)
S8 -8% | 0.5 ml 4 4~12F 7H4 23] Z8&FALR B9

249 RA| 62.1%
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- T XK65A] o]ANojlA] 75113]0}}1_ godieg 9y
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A}l ZvA

Nt o

(NBE b ALR) ofpHRAA A, EUT,
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g 0 WA EN2-8F), A 4
s Sof
i B 71= otAEZtNY7Ie] F 219 WAl E5] 4 WE, 5'UTR ¥ &5
F=LEY
0 U¥Xl E3] | WO 2021/181100 ez st COMPOSITIONS AND METHODS FOR patentscope
INDUCING AN IMMUNE RESPONSE s Alof:
SARS-CoV-2
0 YlE WO 2012/172277  1ISIS innovation  SIMIAN ADENOVIRUS AND HYBRID Eaa P
gxzed) AL ADENOVIRAL VECTORS (ChAdOx!1 ®1E]) Oxford
WO 2018/215766 ChAdOx2 WIE| e Astrazeneca
_ H]-mRNA ¥HAl
© Z2TE | WO 2008/122811  ISIS innovation ADENOVIRAL VECTORS ENCODING A PATHOGEN S5 UMY A
OR TUMOUR ANTIGEN(CMV IEI 5'UTR) (2021)
OIAER} - (A2U19 A R|8A|) o] A=A Evusheld: A ZHE|Y, oYt W X8 g1 4%, 0]= FDA 7IGARE: 591
MHPE - (321419 W) game dishar g4 COVID-19 wAl gl
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2AFCE ey WO 2021/181100

COMPOSITIONS AND METHODS FOR INDUCING AN IMMUNE RESPONSE

M 2020-03-13
=HY 2021-03-11 GILBERT, Sarah C.
S0 2021-09-16 LA LAMBE, Teresa
SEBASTIAN, Sarah
=90 OXFORD UNIVERSITY
=EE INNOVATION LIMITED
(H1¢ 29
- SARS-CoV-2 AIO|5 THEH2IS FHSH= sHALS ESISH= Ofh|HIO|2 A HIEE ESISHE RYE
- Off|cHfo|2{ A HiIE|= ChAdOx1, ECACC acession number 12052403
- AIO| 3 THHHZIE tPA 2O MGt O]k UTHO|A F2H(tPA-Spike)
(AALo)
ERE - ChAdOX12 ZAl T4 simian OfT|L-HIO|2{A HIE{(W02012/172277 2Z)
- E1 290 hCMV [E 2 DE|QF A ALfO|3 CHEHZI FC) SHAF 4HQI(W02008/122811 2t=)
- ChAdOx1 nCoV-19(AZD-1222): ChAdOx1 OLC||cH[O|2{ A HIE{Q] E1 EHYO| AEHHS 49| sHAME 41Q1(32aa tPA 2O
MEO| SARS-Cov-2 Amo|3 CHeHziyL g8h) A7 M2 CMV (cytomegalovirus) 71 ZZZE{(‘long’ promoter)2t
A3X o= AFHE
- A1¥: 10 mM Histidine, 7.5 % Sucrose, 35 mM NaCl, 1T mM MgCl,, 0.1 % Polysorbate 80, 0.1 mM EDTA, 0.5%
Ethanol, HCI (pH 28, ~pH 6.6)
- UAY ARY B 5




2ATCE e WO 2012/172277

Simian adenovirus and hybrid adenoviral vectors
242 2011-05-25 &
b 2012-05-25
taroy 2 Matthew Douglas James DICKS; Matthew Guy Cottingham:
a1l 7Hol - -
S/ 20112-12-20 =° Adrian Vivian Sinton Hill; Sarah Gilbert
- ehdl ISIS innovation Limited
1 QO - | Off|LH[O|2|A AdY25, E1, E3 Z2Al E47f AdHUSZEE| S2f
- |
2389 - AdY25 AdHub5 E40rf4/6/7 ("AdChOX1", AdY25%A E1, E3 ZAl E4 locus?t AdHu52| E4 Orf4, E4AOrfé, E4 Orf6/722
2|2k E40rf, E4AOrf2, E40rf3 coding regions2 AdY25 &2f) 1= 3 2tz
- Ay Al

_67_



B SHIS-19MAoR (oK A

_68_

—

HIZEAL

SEBE

oFAl

T

(=4l =< 1117= 521(2022.52 71&))

Ad26.COV2-S (JNJ-78436735, VAC31518)

: Ad26.COV2.S
pre-fusion FEjZ OQMASH=El Lx0] SARS-CoV-2 Adjo]3

%% @ PER.C6 TetR, HlE]

- FY PURY Eevo] o
SUEA IS 205)2 FESRHARNS 211) AAY SARS Al oltwulol2iA26

3771, 'Y JHi(pre-fusion)2

H =

=
1118
e
ox
lon

- 7] AIAT Ad26 Wl E3 UY AMAR)E olF U AIMI5SlES 5191, E4 Orf67}
ZAAEIA/EIB)Z A} 27bsstes Alateoln

Ad59] E4-Orf6z tja=lo] 9Jow, E1 A
Tet O RE]JLZE [{slsl= CMV L2 QE]S AF85o], Ad5 El1 A& 7153t PER. C6 TetR

Aol A SAIAIZIRA] HBAL R z=Alofl= Amto] 3 HHEiZ o]

AR 9L, A FE & TAHES €

[hAd26 E1 ZAA £2l0f A2l

=
S1/52 2l ZERQl oMy SOl
RRAR->SRAG EA -> DPPEA

d

CMV promoter Amo|3

A
SARS-CoV2 TetO ZE|Z M3 MY | HEl HCHEQ| EQIHO|
S 9}A1|E ‘

Ad50rf6

* ATMO| 3 CHEHZI: 2P ZEEHO|(986P, 987P),
o] HohHol EAHEHO0|(SRAG(R682S, R685G)

TT e 2 =

WO 2021/155323 7|&)

MEHS 225, v

TENEEER

Ao 37hel
akaal
Al A A

WO 2021/155323

.z X
0 e 5l
e o
& o
(e =

™

=




IEt8E

SRV

88 - 8%

28

ol 5ets

- Al Ad26 MEE ol of=2al upolejae] HmhMA(glycoprotein, GP)E Rshs
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WO 2021/155323 OFAl Hjj2A Compositions and methods for preventing and
oAz} tJaUA treating coronavirus infection
o5t AllE -SARS-CoV-2 vaccines

« OFAlo] WO 2021/229448(RNA REPLICON ENCODING A STABILIZED CORONA VIRUS SPIKE PROTEIN),
WO 2021/229450 (SARS-COV-2 VACCINES) E5]= X7}5A18 22119 RNA WAlD} iyl 3]

US 2021/0388032 OFAll, |2~ Compositions and methods for preventing and
US 2021/0246170 o]Az}dl tjFuUA treating coronavirus infection
US 2021/0388032 ost AllH -SARS-CoV-2 vaccines
CA 3101131 OFAll, |2~ Compositions and methods for preventing and
o|Azpdl C]J3YA treating coronavirus infection
oJst Allg -SARS-CoV-2 vaccines

« QRAIO] US 2021/0347828 (RNA REPLICON ENCODING A STABILIZED CORONA VIRUS SPIKE PROTEIN),
US 2021/0346492(SARS-COV-2 VACCINES) E3}= AP}3Al Z21H9 RNA WAt HAE S5]2 Af8e}
o ol AHE WAlut= S0l OF

patentscope
a0

SARS-CoV-2
F9

Janssen

t]-mRNA 1Al
E5|ZAH A
(2021)
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g4z 517H5|sh

MCRECHENAL:

%) RSV WAl 5

A A A3E | WO 2018/081318 USA NIH F2UpHto]2] A Pre-fusion QMsh Axfo]= CHERA]
ChEDA gjsl (2P SHWo|)
ATYAALA
WO 2021/243122 EIALA Tfjsh F2upato]2] A Pre-fusion QMgsh Axto]= CHERA]
ERA fjst (6P Ao, ¥ Z7))
WO 2022/008438 OFAl Stabilized Corona Virus Spike Protein Fusion
Proteins (Am}o] 3 ThAl Qbgat Soiwio))
WO 2021/228842 OFAll Stabilized Coronavirus Spike Protein Fusion
Proteins (Amto]3 THRA QPds} Z<i¥ol)
HE WO 2007/104792 F2A Ztc Recombinant Adenoviruses Based On Serotype
|2 o] Akl 26 And 48, And Use Thereof
gIaya oSty (qEH sl Ad26 A Q)
WO 2000/070071 Iz st A3 Ad26 2=
i H]-mRNA H¥BA]
A WO 2015/040002 3748 gHe AR otdkviol2{s, HBCDACIZRZHAER)T =58 My 74
AEFOIE 5N, uloley ARNBEAEZ ZEEL, (50,1
pH 5.5-6.591 A
OIAF AT - B2 B £ slAje] WA MR AL 20110 £2 o 202 hyY A9A0] A2 A, TRUH9 WAl S
O M
ﬂéT%g) - (5 WA ZRUH9 WA= 59), olget WA(RY S, ZRUH9 WAlTH SUe vol2|a WE] ALg), 1
A
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COMPOSITIONS AND METHODS FOR PREVENTING AND TREATING CORONAVIRUS INFECTION—SARS—CoV—-2 VACCINES
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SMA 2020-01-31
=¢HY 2021-01-30
24 2021-08-05
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BETH ISRAEL DEACONESS
MEDICAL CENTER, INC.
JANSSEN PHARMACEUTICALS

BARQOUCH, Dan, H.; LANGEDIJK, Johannes Petrus, Maria
RUTTEN, Lucy; BAKKERS, Mark Johannes, Gerandus
BOS, Rinke; WEGMANN, Frank

ZUIJDGEEST, David Adrianus Theodorus, Maria
VANDEBOSCH, An; LE GARS, Mathieu Claude, Michel
SADOFF, Jerald, C.

(¥7% 2%

986, 987 Yxz|0o| ZEH FHHHO|,
E3St= QI7F Off|leHjo|2{ A HY
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E
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=]
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QR WO 2022/008438

STABILIZED CORONA VIRUS SPIKE PROTEIN FUSION PROTEINS

oM 2020-07-06
299 2021-07-05 LANGEDIJK, Johannes, Petrus, Maria
o WFHZE | RUTTEN, Lucy

G 2022-01-13 JURASZEK. Jaroslaw

2940 JANSSEN PHARMACEUTICALS
(@73 29
A 23t pre-fusion SARS CoV-2 S CH#ZI L Jo| CHYOZ S1mt S2 SHOIS E3K5HD, OFI|LAl 27| 941-9452 G2,
2 27| 9701 999 AtO|Of| O|&at 7twE H PR YR = MEH=Z: 1 7|-'-)

wgao;
(A Alof)
- ma| ZAI+2P E99{0|(SEQ ID NO: 3): £orH
~ SARS-CoV2 S CHHHZIO| 941 943 L/IE 944 (SEQ ID NO: 1 7|%) = G2 X|8F 9701 999 AfO|0f O|&k5t ZBH Tl

MIER| E0Q1S foldon(SEQ ID NO: 4)iF & -> ACE2%} O &2 Z2%E LHEHH
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STABILIZED CORONA VIRUS SPIKE PROTEIN FUSION PROTEINS
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MBS 1 7[F)

M 2020-05-11

29 2021-05-11 JURASZEK, Jaroslaw

—no HitH 2} LANGEDIJK, Johannes, Petrus, Maria

S/ 2021-11-18 RUTTEN, Lucy

£d? JANSSEN PHARMACEUTICALS
(73 Qo
223 pre-fusion SARS CoV-2 S THHzl Ll Jo| chHoa iyt 2 TOQIS E&ELT, OfO|iAl 27| 941-945 =
SILE PE, & 27| 892(P), 614(N = G), 572(I), 532(P) ‘I"I I9I =HEHO|, 8842+ 8937t Ig*szf 2 EURP| HR|l=

(2A101)

- B ZAP B

BO|(SEQ ID NO: 3): 22
4N, A892P ! A942P Z|&

O ZAskHH
— =2Hd "
7=|

_?_l

210

- SARS-CoV2 S iz
7|1%) -> ACE29 O

- R682S Ré685G(F
R685G(FH AHE

HH’

e o), N532P, T572I,

I_

"CH

I'IJH. m_);l_

)\l'E.Fxl 04)\'1 I__I-E_I-LH foldon_l_l-

D614G, G88OC, F888C, A944P
Al), D614N, AB92P, A942P L V987P S0

L= A892P, A942P, D614N ! V987P ZX|EHSEQ ID NO: 1

28 S0lE oA s eR 9y

V987P =¢HHHO|/ R682S

-> 2P SUHOIRC 52 F3YA A&
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e} =

=it

SKu}o] @ Ato]A AR} EAIEITYSHUniv. of Washington)2] &

(IPD, Institute for protein design) &=71%

SKuto] @ Afo] i A

TAYRAAL T} WA o] AR o] A|USH= WAVEZ WAl Sx}

* CEPI, Coalition for Epidemic Preparedness Innovations,
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SVASIEE

St =Al BARE7]A

ASO3(ExA], GSK)o=z 4

GBP510
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EzoER],

(Y434) 18A] ol 4491 thd 0.5ml 4% 2 7ﬁ

- U Q] b= (e, HEY, RARE,

- O EMAoLAERFYPFY Tl] FakatA l¢
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-> Al @57 AR(22. 49) -> 23722, 6.29)
-> Ho|RoX9] &5 AF/FAEM FadoR ALy et dYAIE A8 5
« Ul F557F €5 § 3uA H{A2]e)(COVAX Facility, 2419 ¥ 228 WAl
o ZI)E ol A AA sali
804 =4l 1,0009t5] Ao AR 4('22.3.21)
O|gats | FAREY &5, H2, I8 F82o& e 435 WAl 555, 50 & ¢ olyl &4
2 2~8%=0] W 55
SIAF AT - (391 WA 37F MlmuiY S, 47 MZEiQF Sl oAl wRAL A wRAL AFEjEA WRAL S 21UF19ERAL

CREN)

—SK Hio|2
AfoIAHA

- (@po]z2tel-A4AIE )
TRUHY WAL AT T TF WAL NRRV ¥, Al
(C1E AYY W) R WA(TZUHI+EZ), WE
- (PR 2 AR
wupA 2149 W

>

% 55(CDMO), otAEAUZE Z21H19 HBAl &

AR WAl 4/107}, REfutole| A

3 =21} ¥iAl(sarbecovirus) &

[e128
| Y

2020. 14 2020.34 2020. 124 2021.84
SARS-CoV-2 cEROET] AAH/224 112 TRERESL
AR A e S| A7
2020.24 2020.59 2021.594 2022.694
2249 st o] = CEPI 9334 ERELER!

R RER

MR A 9

Al &

Al

LIS

4 BRCMO) 5




QAL 294

CREN)

— ICOSAVAX

- U. of Washington© 2 8] L} Qx} 7]&S 7]=0]A vre 3JA}L. IPDQ] Neil Kingo] A™
- AmgenAfo|l A sy FA] AR F2

- (mo]ma}Ql) RSV ¥RAI (IVX-121, YAt14)) RSV/hMPV BBAI(IVX-A12), COVID-19 BHANIVX-411, LAT1A),
Flu 47} 31(993)

WO 2021/163438 Univ. of Washington Polypeptides, compositions, and their use to
treat or limit development of an infection

(SARS-CoV-2 RBD-I53-50A, [53-50B o]&st
22UHY WA

US 2016/0122392 Univ. of Washington Self-assembling protein nanostructures
(US 9,630,994 B2) (I153-50A, 153-50B 5 o] &35 U =QJA} 7HA])

US 2017/0218029  Univ. of Washington Polypeptides for wuse in self-assembling
(US 10,351,603 B2) protein nanostructures
(I53-50A, 153-50B 5 o] &3 YA} 7JA])

WO 2019/094669 Univ. of Washington Se€lf-assembling protein  structures and
components thereof (I53-50A ¥ o], [53-50B

WolZ o] 83 Lhe Al jA))

WO 2019/169120 Univ. of Washington Self-assembling nanostructure vaccines
(TLGE 163-50A, 153-50B 01 83F LE=QIx} HhAl
(KR 10-2020-0138234 =71)
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© A=
O JH 1A

WO 2021/252687

WO 2021/252688

WO 1995/017209

WO 1995/017210

[cosavax, Inc.
LIEN, Hans R.

[cosavax, Inc.
SHEPARD, Scot R.
LIEN, Hans R.
TAYLOR, Ross

Smithkline Beecham
Biologicals

Smithkline Beecham
Biologicals
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Method of making virus-like particle

(B ©HIA(I53-50B)2 7Hg2tsh= W, olF ©
gofo] Lhelabg ThEE wh)

Methods of assembling two-component
virus-like particle

(B A goto] A BhEe H7lsto] Lheqlat
1EES PER )

Vaccines comprising oil/water emulsion
with tocopherol and squalene

Vaccines

Patentscope

i 4 of:
[53-50A
153-50B

QL
University of
Washington
[cosavax

SKbioscience



QIWEIL S WO 2021/163438

POLYPEPTIDES, COMPOSITIONS, AND THEIR USE TO TREAT OR LIMIT DEVELOPMENT OF AN INFECTION
oM 2020-02-14 KING, Neil, P.
2 A} WALKEY, Carl
e o - -
S 2021-08-19 WALLS, Alexandra, C.
£¢¢ UNIVERSITY OF WASHINGTON WANG, Jing, Yang
(A 89
- RBD-Z7{-153-50A {&F THEHZ k7| THEd2I0F 153-50B ZESESt= LE-QIZL, HHAlL SARS-CoV2 A= 2|E, AY=
A|AHA7 | = HH
HH Q OF (UHo| M) ME&d H1, B2, H3 2R
- SARS-CoV-2 AT}O|3 CHHHZIOl 423 ZAZ TOQI(RBD)-H7{-153-50A & THHZ: MEHMS 1-28 (FHE ZEE)
- SARS-CoV-2 AIO|3 CHEHZI op EC{H{0|-[53-50A 83+ T2l MEHS 29-44
- 153-50B : M3 152-159
- RBD-153-50A%} 153-50B2 A7[2HUE LH-QlZH= RBDZ 60 copies A&
- LELAARe| TR}QI, THHZL MAF in vitro assembly, H4|, M3 -S20A HIAHEY AlA
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QIMEIC S:  US 9,630,994 B2

POLYPEPTIDES FOR USE IN SELF—ASSEMBLING PROTEIN NANOSTRUCTURES

rdo

e

UNIVERSITY OF WASHINGTON

MY 2014-11-03

A 2015-11-03

270 2016-05-05
N

- Two component Lt=QIR}

[32-19, and (K) 132-28 & =X

r

David Baker; Jacob B. BALE William H.

SHEFFLER: Daniel Ellis

3™ 2 (A) 153-34, (B) 153-40, (C) 153-47, (D) 153-50, (E) 153-51, (F) 152-03, (G) 152-32, (H) 152-33, (I) I132-06, (J)

532 12709 2FA|2F 20712] ofFA|=2 O|F0iH
152= 12702 2FHA|2F 30712] O|FA|= O| R0
[32= 207H9] oFA|2F 30712] O|FA|= O] R0y
I53-50A%} 153-50B in vitro assembly

US10351603B2; US2016122392A1; US2017218029A1: US2019284242A1; US9630994B2




QIYEICNE: WO 2019/094669

SELF—ASSEMBLING PROTEIN STRUCTURES AND COMPONENTS THEREOF

4 2017-11-09 & BUTTERFIELD, Gabriel

299 2018-11-09 LAJOIE, Marc, Joseph
HIHZ}E | KING, Neil, P.

a1 7HO - -

2N 2019-05-16 BAKER, David

Z¢Q UNIVERSITY OF WASHINGTON ELLIS, Daniel

(F2 F+E9)

SEQ ID NO: 12| off|l=At MBI HH| ZO|QF 95%, 96%, 97%, 98%, 99% L& 100% SLUSHH, 07|A E2|HE|EE SEQ
HiE 9 of ID NO: 128K HZ0i|lM MEE = oft Oy off|il HslkS Eefol= Y EHBHE: K2T, KIR, KT, K610,
E74D, T126D, E166K, S179K/N, T185K/N, E188K, A195K L E198K

(2o M)
153-502 HI&A7{Al SHAF 7| 20| O 2 EI nuclease BH| & 2 Cfare & Y

ri&

O £3=2{'5(#2 &)

US 2021380641A1

r
ri
Jm
i
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Y EIC WO 2019/169120

SELF—ASSSEMBLING NANOSTRUCTURE VACCINE

oMo 2018-02-28

2319 2019-02-28 KING, Neil; BAKER, David; STEWART, Lane; FIALA, Brooke
HHHZF | ELLIS, Daniel; CARTER, Lauren; RAVICHANDRAN, Rashmi

al [e]] - -

ced = 2019-09-06 UEDA, George: FALLAS, Jorge; NATTERMANN, Una

¢ UNIVERSITY OF WASHINGTON

- (HAEH)
A1 =40 EHBREOIES EHefole UEAZEM, O7|M, 7] A1 549 ZHBHO|IE= AHOE st O
2TH2{|0|E{(symmetry operator)0f [Ief H{RED 47| Gezs A1 E* JES EesiH 49 47| A =42
M2 29 Df(proximal end) 3 #9 TR(distal end)E AL 7] FE 29 BES 44 Y7 A1 =29
=]

MERO| 29| /g B(member)of| H2tE|=, L2

d
d

22l 542 AEES F7IE EdSts L=, O|F Egfot= WA, 2B Y
- (28 29) RSV, CMV, Ebola Es =T AZIZEHY HleALZ #4714
CN112088014A;
ey EP3758747A1;
KR20200138234A;

US2020397886A1




ICOSAVAX
METHOD OF MAKING VIRUS—LIKE PARTICLE

WO 2021/252687

rdo

e

oMY 2020-06-09

£94Y 2021-06-09

SN 2021-12-16
Cﬂ

ICOSAVAX, INC.

LIEN, Hans R.
RICHARDSON, Charles

nE
o
o
19

- (2 MY Y HTYS)

component BQ| EQI%|E 7835t of

3ty

—

ICOSAVAX
METHOD OF ASSEMBLYING TWO—-COMPONENT VIRUS—LIKE PARTICLE

WO 2021/252688

M 2020-06-09
=9 2021-06-09
20 2021-12-16

ICOSAVAX, INC
SHEPARD, Scot R. [US]/[US]
LIEN, Hans R. [US]/[US]
TAYLOR, Ross M. [US]/[US]

SHEPARD, Scot R.
LIEN, Hans R.
TAYLOR, Ross M.
RICHARDSON, Charles

- (HTEA Y W )

component A2t component BE &35

0|

ol AB 254§ d48, =8 SAets ¢
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Il. B

VAR VAR VAR VARV

S| LT (aEmR)

O| R AT (opAERIH LI}, HIHE [)ey)

Xebudy(GsK, Vir Biotech.)
o) 2l = H| &f(xz2to] 82|, AbCellera)

JEl-AB2E=ENUE, E2#)

-
7






B ne

O AZLH9 BH AXE F2 EY

- 0=, 7, d=es SdeR Y AT aE S

- SARS-CoV-2 & R&aA] = oYt 4502 7

- F 2180l A(SARS-CoV-2 E+= SARS-CoV)
f

|

|1|.|>|.
¥ ©
oX.
o2
!
o
2
-
ne
rOlI
o
=
=)
Hm

I=
rok

S
o>

7t

a

(o]
=]

AEQ|Z, ofAEZAUIZE, GSK, Z2], ZAUlEREAT 54)

FE FAl

w5 shxjo] B N|Z2HE] 53} 3|

=

=]

= JL

stol g

HY)e ¢t Mz A g, AlY, 8885 &

[ZA] dmEx I Hol &/ ¥|w]

- VanBlargan, L.A., Errico, J.M., Halfmann, P.]J. et al. An infectious SARS-CoV-2 B.1.1.529 Omicron virus escapes
neutralization by therapeutic monoclonal antibodies. Nat Med 28, 490-495 (2022).
https://doi.org/10.1038/s41591-021-01678-y

- Hwang, YC., Lu, RM., Su, SC. et al. Monoclonal antibodies for COVID-19 therapy and SARS-CoV-2 detection. ] Biomed
Sci 29, 1 (2022). https://doi.org/10.1186/s12929-021-00784-w

O BNl X|ZH| JHE AFoM HEEH H
- ABBHoR PAIS MEste AL, &t ool FPRY
= A0 Fo R EQio] £Qlow Aol Wil F7hI7 ARt ohet ot gre HEaiole uf th Bk i

(Y &==2A FA9 FH) HARSHAE A& 7Hsstil, auvt SA] U
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- SARS-CoV-2 ®olo] tjste, x7]of| 7iZd L7 YAl ' 25 G445 Y
Holofl e 215kl AR 850 FAIE Ffe A= omEDIL A2 g F 7 RIS e IA AEAIY.
F2uyto]jA WA} 8FSAJ(SARS-CoV-2, SARS-CoV-1)S U= &A= AFds] Be SARS-CoV-2 oo §5-2 e

|

o ORE AY) ATR FRA G- WA E EF o SR IA ZEIY, Wolol= BEE ojfExS Axsks PA| A

1=



 IEEENSCIEEE

M = A | AELR (2U, EU. QEUYAloh, Bapd, A9A 55 HE 5 59) =] 571
U385
HMED | =7]2U5 960 mg/16 ml (A1Qu]E, H229A, SARRIEE, 1g61, 60 mg/mi) A A9
Amnjo] 3 THERAL A8F A 2(RBD) QIAlsto], RBDe} ACEZ A2 Asig ez Ho]z|A9]
SRR
LITHE | HIU8|Y (CT-PRY9, &2 CHO-K1, HIE: pCT621 & pCT644) WO 2022/019671
Amnjo| 3 THERAlo] A~ 8] A wOjQlo] ZAsio] Anfo]3 THERAIS] AUy ~84Q1 ACE29}°] 13941 A
ASES AHAF 7HAL olF| Agds 2017, 2018
JIEM8E | Z2]42H|0]E 80, L-3|AE|UEAIE AL5HE, L-3|AEH, L-ot=27|JdAIE, = WO 2022/035197

HEUY | PCR AL 52 & F=2Uuol2AadgS-197F =Xl
sigshs LHET 50N e 555 DAY Rla(=H)

1) AU 27]olA Atamste st 94%e Eulsts A
2) HaAQl Mz Bgo| WastA e Al
3) 2o & 79 olulol] ZAto] LT A}

88 8% | d0me/ks2 60RIH+/- 15%) Huo2 o] AFY, F4 4 72 o]y 5o
Q¥ |- (R2BUNA] SARS-CoV-2 AHO2 A3t U, AAXRE QP AR #AlY) vl U4

A
) - - WO 2022/015093
olokat blawsto] 72% ZA(]oFE0IF 11.1% -> E0lZ 3.1%)




[
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- @E7RF ©@5)
Heroll vlsf 7|24 Folu2 oj57|i1o] 4128 FW)~3.7728(2s TA) TS

- AlFAY £3H=(SARS-CoV-2 (BetaCoV/Korea/KCDC03/2020))
IC50 9.70 ng/mL, IC90 25.09 ng/mL.
- glo|3of it JH

(in vitro %) 2}, AE}, ofE}, ofo] QL WlolSo] chgt &4 SAIE.
whol WEL 7o}, Se} shi, QUAE, QU|RE wolo] CisiAl: TEst A wE 15
(in vivo oF2]@a}) vlol2|A Wsts FubdoR Z4aAl7]w WlE} 4ot W} oo of
o] ofste x|

WAEIH2-8%); 9&87]7t 18714

<

—_—

7
a

o
a




SIAL AT - S ulol QA|Wa] ARIS AlstoR ulo]QoloFE, An|A ojorE JpLR 4 &
(BHITA) - =4 1= Z=2419 R&A] A 7|24 7§
- UN A5} 2A|Q]eFEE 5 =(MPP, Medicines Patent Pool)y} B{32] F21}9 ZA1E XA Sruzi|2(21A482]e),
stolxte] BRUHY 478 A=A U=otesdu| =gl etule@azu|s) Mg A4 SHAES 27t 230 ot et
o] dA-Ql Alof &g
- (5% PAl) Regkirona(g-2Auo] = FAf)
- (Eolmelel-Alck ol G, A =7 Al =29 YAICT-P3, Wolx Boks Zeh, U ==ho A,
5913 7Y F2LH9 ilﬂxﬂ(%?; ZE|Y AN EEHE T, '22.6.28.)
dZLH9 2020. 14 2020.34 2020. 7~8¥Y 2021. 2%
QK U A SRt Ay FAZ R SRR 2 2 A 57}
I & i
2020.2¥4 2020. 44 2020.9¥4
I SR FWHE RF £ SZA A 2-34F 32
SHI Sy
- (3% A Yuflyma(olg=] Y, {ol2f-ojEs](2]A}), FAIoKInfliximab, 20|70l =-Janssen), ESA|OHZ]SAY, 2]
HIO| 2 EAF-Biogen Idec, AIE), 5|&U0H Trastuzumab, s|AIE - A|<IE)
N
Y - (mojz=elRl-viojeAlde], AA) UR|FU(Xolair-=HFE]A(SJA}), HHIA| R (Avastin-AdIEl), O =4 (Prolia-2AN),
Ustekinumab(Stelara-QFAl), Aflibercept(Eylea-2]A|Ul=, Bayer), Tocilizumab(Actemra-Cuigai Seiyaku)
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WO 2022/019711 (mVE2]2  BINDING MOLECULE  HAVING  NEUTRALIZING
sho) = ACTIVITY AGAINST CORONAVIRUS SUPERFAMILY
g4 (F-Z=2UH9 Anto]3 THBAL No. 32 FA|(ME-s 1203,
1204), No. 54 SHR|(ADHS 1247, 1248), 71| 314 S
o] Holx Fats =Ql)

WO 2022/035197 (ZME2]2  STABLE PHARMACEUTICAL FORMULATION
(F-Z2UH19 Amo]3 A FA| A, 1398 FA

(CT-P59, A& ¥35 2017, 2018) S ALR) WIPO
patentscope
WO 2022/019671 (B)MEa]e  SARS-CORONAVIRUS-2-NEUTRALIZING BINDING .
MOLECULE THAT BINDS TO EPITOPE OF =
SARS-CORONAVIRUS-2 SPIKE PROTEIN(139%1 1A
(CT-P59, AJ&HS 2017, 2018) i) sHAlof:
WO 2022/015093 (7)4E2]2 DOSAGE REGIMEN FOR PREVENTING OR TREATING SARS-CoV-2
SARS-CORONAVIRUS INFECTION 2ol A
WO 2022,/050709 (R)ME]S  SARS-CORONAVIRUS INFECTION DIAGNOSIS BINDING =2
MOLECULE THAT BINDS TO SPIKE PROTEIN ON Celltrion
SURFACE OF SARS-CORONAVIRUS-2 (X1the- 8}HA)) MED|Q
WO 2021/194188 (=) Ea]e  BINDING MOLECULE HAVING NEUTRALIZING
tjstal  ACTIVITY AGAINST SARS-CORONAVIRUS-2
(AgH2]g7)

KR 10-2022-0010410  (F)AAEZ2  A-F2jolRA FATS oY E= Al=sP] #feh £ 2%




KR 10-2220225(5%) (F)ME}e  ARA-R2ujujolejA-2 THO| Axfo]
Ap- R 2ol A 2HRE0) AHE AT

KR 10-2022-0012826 (Z)ME2]L  AJA-F2Ubjo]g|A-2 Amfo|Z ThlA
she Afa-ZRUolz2-2 F3t 2

KR 10-2022-0013311 (F)AEZL, F2uydiolz|A HZoufjdajo) F3F €4S

dietel=
(287

KR 10-2205028(55) (F)AEZ2, AtA-FzupHpol2ia-20] o 2443 2=
= (13991 FAl, CT-Pb9)

ﬂJlo

KR 10-2022-0013303 (F)AEZL, Izuydiolzis HZoufjlajo] F3t &4
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fEZ|2 WO 2021/194188

BINDING MOLECULE HAVING NEUTRALIZING ACTIVITY AGAINST SARS—CORONAVIRUS—-2

M 2020-03-22 = i
- 214dal KIM, Cheol-Min; A1Z|':'| SEO, Ji-Min; Z48l4 KIM, Min-Soo
/Y 2021-03-22 . oo ) N
vy 2 0|4<F LEE, Soo-Young; &5+ RYU, Dong-Kyun; Zd % KIM, Sung-Soon

S 2021-09-30 =° 0|2 LEE, Joo-Yeon:; azg;g KIM, Kyung-Chang; ¥4 YANG, Jeong-Sun
S (F)4E2|= CELLTRION INC. O|3tM LEE, Han-Saem; 23|21 W00, Hye-Min; ZI=% KIM, Jun-Won
=T CHSH (U S B2 H )

(1Y 829

- SARS-CoV-2 AILO| 3 CiHHZl ASHEZ}

- 29071 A MEH s = ShY

- AY AL Zot O|RLEAFAOIE, HLFERL, HIE, NEX, 28 Z2G=, 7|5, = g, M8 gy, di LY

wy gop | (HAIO)

SARS-CoV-2 3| 2339 oo 2 HE PBMCE &

-> A A& 0|F TFR| 2f0|ER{2|F A2

-> A= HIYLZE A ME

> W QA7 FAH = HE 2 5 It LY L Fets IO A ME

-> 139 dA|(CT-P59, Regdanvimab, M@= 2017, 2018)9] Fats, HYs(HO| Ho[2{ 4 Zg), klet: & 544 Bt




8EZ|2 WO 2022/019671

SARS—CORONAVIRUS—2—NEUTRALIZING BINDING MOLECULE THAT BINDS TO
EPITOPE OF SARS—CORONAVIRUS—2 SPIKE PROTEIN

LMl 2020-07-23 &

299 2021-07-22 HH?_I—/.\— BAE, Jin Soo; 4214 KIM, Min Soo

sy HHHZF | 101 KIM, Cheol Min; A |81 SEO, Ji Min

S 2022-01-27 Al2%4 SHIM, Eun Yeong; 0|3 LEE, Ji Hun

£ ()M E2|-2 CELLTRION INC.
(373 2%
- SARS-CoV-29| AmMo|3 THEHZLHOl O|MEZO Aot Fof A2 4 fLEZ 3
- A3t H19| 89-194, 248 = AEH
- ARl B3 O|REAFHOIE, ALY, HE, MEZ 22E RYE, F|E, AR WY, MY WY, My

woy gor | (AAION)
SARS-CoV-2 3| =22tz19| o 2 HE PBMCE =
-> A HAZ OB Ltz| 2to|=2{z S M2
-> ASt=S HiEtO 2 o|‘Z| M
> A QA7 AR HE 2 5 B L2RHY E Fots FEoro A ME
-> 1398 A|(CT-P59, Regdanwmab MEH3 2017, 2018)9] F3ts, IH*%(HI'OI Hio|g2| & Z3h), zlet: & 54 Bt
-> 1399 A £84 ZYEH 9 MLEZ AH(HE12, E13, 1™ 7)) RBDF ACE2 ZESE 2H
Kim, C., Ryu, DK, Lee, J. et al.

22 =3 | A therapeutic neutralizing antibody targeting receptor binding domain of SARS-CoV-2 spike protein.
Nat Commun 12, 288 (2021). https://doi.org/10.1038/s41467-020-20602-5
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2Eg|2 WO 2022/035197

STABLE PHARMACEUTICAL FORMULATION

2AM9] 2020-08-11
299 2021-08-10 4242 KIM, Kwang Woo: 444 KIM, Su Jung
BHHZEF L Z|¥ ROH, Ji Won: &M OH, Jun Seok
|l LEE, Jae Bin; st3< HAN, Won Yong
£¢2 () E2|2 CELLTRION INC.
(A 29
- A) 1398 3| S AtA-FEZLIHIO|2{ A-2(SARS-CoV-2) HMHO| AIO| 3 HHHZI(Spike protein, S protein)of| Astst= =3t
A 41 (B) &FAl: (C) °fz*2f11l L (D) AHEEAE E&St=, EeE FAtA A4
- #3Al= 1) S|&HO, S|AEHE EE 0|9 2=, i) OFM|H|O|E(acetate), i) A|EZ|O|E(citrate), iv) SA|HOIE
(succinate), v) ZALO|E (phosphate) L= vi) 25 34|0| E(gluconate)
- QPYEA = 1) 24F, i) 22H|F, TIHE, Ef¥RL, £3204 5 © E= 0|9 F&A T i) 284, EfY, HELR
o, Of27|d & ofo|ieAt £ 0|2 ¢
upm gor | AHEGAH = ZEALEHOIE 20, Y AZH|0|E 40, F2|AEH|O|E 60, E8|{2~Z2H|0|E 80 & S 2ZH|0|E, FFAIH
=S 77 - pH7E 5.0 Wzl 7.0
(AAlo) AH
- 139 ASFEIHMEHS 2017, 2018) O|&, 5|2EHY 10 mM, pH 6.0, L-Ot27|Hd HCI| 150 mM(EE= AEH|E 5% = E
Az o 10%), B21LZHO|E 80 0.05%(wA), B SE 40200 ma/ml 5 HBE WA 2%
- HSAHE OIiF—IE, A EZ0|E, mA|UH|O|E, ZATO|E, OINHO|E & AlH
- QFYetA| 2 Ot27|d-HCI, EetHEF, £3224 Y4l & Al
- AHEEAZE ZEAEHO|E, FFAH S AlH




2Ed|2 WO 2022/015093

DOSAGE REGIMEN FOR PREVENTING OR TREATING SARS—CORONAVIRUS INFECTION

4 2020.07.17. & 243 KIM, Sung Hyun: O|4FZ LEE, Sang Joon: 2% AHN, Keum Young
=010] 20210715 Hi-& BAE, Yun Ju; LS JUNG, Na Hyun: A Z|3| SUH, Jee Hye
— e by 2t ZCkH| JEON, Da Bee; BIE|E PARK, Tae Hong; Z213 KIM, Min Kyung
SN 2022.01.20. = o K2 PARK, Jeong Eun; Z10]21 KIM, Mi Rim; ZCHH CHUNG, Da Rae
= 712 ; oledn i; ZIEH A
2991 | (R)MEZ2 CELLTRION INC. 2% KIM, Sun Jung: O|0] LEE, Yeon Mi: 2= KIM, Bum Soo
0|02l LEE, Yeo Jin: Xt&El CHA, Jung Bin; Z43| JO, So Hye
(H1d 29f)
- CT-P59 S &f-AtA FELIHIOB{A-2 & £ 1 CHZ 1-120 mg/kgQ2 EO{SH= AtA-TRUHPO[A ZEE
(COVID-19) O} i 2|2
=Y 2%
(HAO) ULGAIHE
- CT-P59 ALAIR (Y, HIHEY, s, Uy, HIo|2{A X, X225 5 B7I)
UL TS(EHTAL, YS2/3S(EMFAL), CT-P59 40 mg/kg
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fEZ|2 WO 2022/019711

BINDING MOLECULE HAVING NEUTRALIZING ACTIVITY AGAINST CORONAVIRUS SUPERFAMILY

MY 2020-07-24 & ]
230 2021-07-23 21z81 KIM, Cheol-Min; MA|2l SEO, Ji-Min; k&2l AN, Yong-Jin
== vy 2y 4814 KIM, Min-Soo; 0|49 LEE, Soo-Young, ¥3|g LIM, Hee-Young
S 2022-01-27 =° 0|2 LEE, Joo-Yeon; ZZ% KIM, Kyung-Chang; 24X YANG, Jeong-Sun
220 (F)4E2|= CELLTRION INC. O|3HM LEE, Han-Saem; 23|21 W00, Hye-Min; ZI=% KIM, Jun-Won
- " CHetdl (M E e ¥ )
(37% 29
- SARS-CoV-2 AIO| 3 THHHZ] ASFEZ}
- 1907K &ty MEHEE 3t
- ZYEA Zok O|RLEZARA0IE, HAHREAL HE, NEX, 228 2EE, 7|E, 2= Y'Y
(AAl0]) ZHE Y 24
b QoF SARS-CoV-2 3|E2Hxt9| deico 2 HE| PBMCE 22
-> A A5 0| TFA| =O|ER{2|F A2
-> AYsS HIZCR A ME, CT-P59& &d HERTFLZE ALE(HE3)
-> 2 QU A2 M 5 EEE, St TN A HE
(SARS-CoV-2 g= HO|Q} JOotd BHO|, SARS- C 1 MERS-CoVO|| O3t Fats
-> No. 32(®1, B2 7|F)9| 0O|=, FOtEe|7}, =, F&, LO[X|g/of, B4, Q1 HO|of Oi5h Sats 2fQl
-> No. 32(MEt = 1203, 1204) & No. 54(MEH= 1247 1248)4| B= L= ZH Y Fofs B7HE™dEs= HY, £2)
No. 32 &2t No. 54 A ZIHY L&Y (10 mg/kg) & £&
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HZE3 o|RAER 150 mg+150 mg FAEA (tixagevimab®} cilgavimab A ZH|Y, IgGlk FLZE A A= Adur] &

T A= Anfo|Z TERAS] L8] AUES M= FTHEEA U= YA Z QIASH(MIEZIE WO 2021/195418,
ZAR|K] 9kS) ACE29} Abs Ak8 Aj3fgto g vlo|2jA 7Ha oA 195485, 195385

M E AF | ofAEERUZH2021.12. 012, 0]F 8 S thp UFALE

o[y

YA | Aaduto] @ 2 AIA

ST | tixagevimab®} cilgavimab A ZH Y, IgGlk HUZFE A AZD 7442(AZD 8895+AZD 1061) WO 2021/195418,

100 mg/ml === "fo]dof 2 1.5 ml A =3k pH 6.0 195485, 195385
- WO 2021/195418 (A EHS 33+34, AFHS 39+40 S %) Nat. Med.,(2020)
- SARS-CoV-2 719 & 3= $txlo] B | aHE] 22)(COV2-2196, COV2-2130) Rp6d, 1422-1427

- CHO A= ABAF .
J Biol Chem.(2006)
- W12 F71A1717] sk Fo R9lo] M252Y/S254T/T256E (YTE) SA¥ol =9, W27 908 9g1(337.09514-24.

D oF o7 A1E aal(YTE o= A1 YRi7]E 85-117¢ = AR Acta Crystallogr
- Fc tjj7} effector 7|5 A= s L234F/L235E/P331S (TM) =< D Biol Crystallogr.

. gRI9} FoyR, A2t ®A] 7ro] A Ajsfl, ADCC, ADCP, ADCD, ADNKA 7] 7t 2008:64(Pt6):700-4

JEMSE | 3]2EY, S|AEIU-HCl, 232=, Z2]x2H|o|E 80,

MGUY | Holx 40 kg o|AQl 124] oA} (EMA), Bk, A7]ojAl = HololqA] £of 3ixt £ Holxs}RIol
COVID-19 =% A oy 27
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150 mg tixagevimabi} 150 mg cilgavimab, 2tZF T2 2]x]of| £

0 50009 ol g4, 67§E5Qt COVID-19 4 A 77% LA
- o]EAlE R EojL (). 2%(8/3441) R 1.0%(17/1731) 2+
@ A|TdAUoA tjEE9] Hol= (23] WHo](Alpha, Beta, Gamma, Delta, Omicron), ! tHo|(Eta,
Iota, Kappa, Lambda and Mu), L’,%%O](Epsﬂon, R.1, B.1.1.519, C.36.3, B.1.214.2, B.1.1.529).
(3] }\]oh}q] 72101' xg}l— E/d
- Kp= 2.76 pM(tixagevimab), 13.0 pM(cilgavimab), 13.7 pM( tixagevimab®} cilgavimab)
- ICyso (RBDQ} ACE2 2% Asl)) 0.32 nM (48 ng/mL), 0.53 nM (80 ng/mlL), 0.43 nM (65 ng/mL)
- Zutolga &/d(Vero E6 A|xojlA vlol2is Fot 53)

ECso 60.7 pM(9 ng/mL), 211.5 pM (32 ng/mL) and 65.9 pM (10 ng/mlL)
7P Qiger BARR D EojRQ] uigl vhEg(YH 27| ¥hE), AEd U RARR (I HAAS
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HUMAN MONOCLONAL ANTIBODIES TO SEVERE ACUTE RESPIRATORY SYNDROME CORONAVIRUS 2

o A Ql -11 =
TES 2020-02-11 James E. Crowe, JR.
=9l0| _ _
=HY 2021-02-11 o 3t Seth Zost
S 2021-09-09 Robert Carnahan
£H¢ Vanderbilt University Pavlo Gilchuk
("1 29
- H2~49| &%, ol0|ER|=0f, 47| A& O|-835F COVID-19 Y &4 HHH, x| =2 &Y
iy foF
(A A of)
- COV2-122~195, CR3022 7} CDR MY 7|A{(E2~4)
A 55 WO 2021/163265
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SARS—COV-2 ANTIBODIES AND METHODS OF SELECTING AND USING THE SAME

o A9l _N&— =
TEE 20200517 5 Mark ESSER: James STEINHARDT
=8¢ 2021-05-17 wgzy | Patrick MCTAMNEY, II; Yueh-Ming LOO
2 2021-11-18 =° Reena M. VARKEY: Qun DU
bt AstraZeneca UK Limited Saravanan RAJAN
(H1E 29
- H2~-49| |, 5I0|EE| 0}, 47| A& 0|85 COVID-19 Z4E =4 &Y, 2|5 Y'Y
(AAlof)
- COV2-2196 + COV2-2130 &3 23| Ars FIHIY 5 5)
HH QOF - COV2-2196 AgrEQ scanning analysis2 2QI(1H 8. 9)
- COV2-2196 (7PHYS &GS 39+40; CDR 33~35, 36~38),
COV2-2130 (7PHYS M5 23+24; CDR 17~19, 20~22) ®1 2tz
- M252Y/S254T/T256E (referred to as “YTE”) (US 7,658,921; US 2014/0302058 %)
- L234F/L235E/P331S (EU numbering "TM") MBS 64 (H4)
US 5,624,821; US 5,648,260; US 5,585,097; US 8,591,886: US 6,194,551 5

[P EDT #H =%
Dong, J., Zost, S.]., Greaney, A.]. et al.
Genetic and structural basis for SARS-CoV-2 variant neutralization by a two-antibody cocktail.

Nat Microbiol 6, 1233-1244 (2021). https://doi.org/10.1038/s41564-021-00972-2
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SARS—COV-2 ANTIBODIES AND METHODS OF SELECTING AND USING THE SAME

rx

2020-03-26 &
2021-03-25
2021-09-30

Ho

James E. CROWE, JR.
Seth ZOST

Robert CARNAHAN
Pavlo GILCHUK

e
|'0
ro m ne no

OH
N
=

Vanderbilt University

i
rdo

3

2% 2%

|-

N

OII

St
[=]

|, COV2-2130[AZD1061] CDR =

Fi
—

13
N

- COV2-2196[AZD8895] CD
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1 2 &
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(2Alol)

- COV2-2196[AZD8895] + COV2-2130[AZD1061] A
<Al 2R £2(AF 8-9(AF %A 2 2H =),
COV2-2196 receptor-binding ridge on the RBD QlAl(F486 &),
COV2-2130 K444 2% RBD edge, saddle region of the receptor binding motif (RBM),
binding site 214! (Nature Microbiology |63, 1233-1244H (2021) 1& 1-2 § &R)
AI{0|3 RBD SAHO| iy S2of 2H(2F 11 5)

MBS 33+34; CDR 59~61, 89~91),

- COV2-2196 (71HE S
COV2-2130 (7IHESY AMEH= 39+40; CDR 68~70, 98~100) &

ZYUIAZD7442]8| d& 81T 1-4 5)

7~9 2tz

(=

11-18; #B), O EX M (O" 21-22, 27)

overlapping the ACE2

WO 2021/195418
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3|_|
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Dong, J., Zost, S.J., Greaney, A.J. et al.

ri

r
rir
Mo

Nat Microbiol 6, 1233-1244 (2021). https://doi.org/10.1038/s41564-021-00972-2

Genetic and structural basis for SARS-CoV-2 variant neutralization by a two-antibody cocktail.
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SARS—COV-2 ANTIBODIES FOR TREATMENT AND PREVENTION OF COVID-19

o Mol _NQ-
TES 2020-08-10 Robert GASSER (US) ; Mark ESSER (US)

=34 2021-08-09 wgzy | Patrick MCTAMNEY, II (US) ; Yueh-Ming LOO (US)
20 2022-02-10 =° Reena M. VARKEY (US) : Qun DU (US)

2940| AstraZeneca UK Limited James STEINHARDT (US) : Saravanan RAJAN (US)

(373 29

- COV2-2196+C0OV2-2130 EOjZ, E0AH S S 2| ZHlH

(ZA[0)

=Y 29 - ME H1 2z
COV2-2196 2% MBMEH S 24+25 YTE, TM X|& E3H
COV2-2130 % ME(MEHS 22+23; YTE, TM 2|2 Z3)

- ®BOlE, RogE S 71
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HUMAN MONOCLONAL ANTIBODIES TO SEVERE ACUTE RESPIRATORY SYNDROME CORONAVIRUS 2 (SARS—COV-2)

o Aol —N2-
TEE 2020-03-26 CROWE Jr., James E.
=34 2021-03-25 woyzp | 2OST. Seth
2L 2021-09-30 =° CARNAHAN, Robert
29I VANDERBILT UNIVERSITY GILCHUK, Pavlo
(373 2%
- B3, 42| CDR 2&Z Z+= &4, O|F 0|83 COVID-19 ZUHZ AEor= W, 2| =5t "W, O|F 0|83t Al &
Wy 29
(& Alo)
- SARS-CoV-2 AIIO|3 CHHHZ| ABF CrA 3H3|| 7HHEl CDR Z3F 7|RH(E2~4; COV2-2283~2953 & UH)
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HUMAN MONOCLONAL ANTIBODIES TO SEVERE ACUTE RESPIRATORY SYNDROME CORONAVIRUS 2 (SARS—COV-2)

o Aol R4 =
TEE 2020-03-26 5 CROWE Jr., James E.
=34 2021-03-25 woyzp | 2OST. Seth
3 2021-09-30 =° CARNAHAN, Robert
299! VANDERBILT UNIVERSITY GILCHUK, Pavlo
7Y 2%
- B3, 49| CDR 2%Z Z+= A, O|F 0|85 COVID-19 UFEZ HAEot= U, x| =ot= ", O|F O| &3t Ll &
(& Alo)
HiH QOoF - A E20|M COV2-2381 &4 &5t TIt (H2~4 MY 2R)
- DHEE AT COV2-2072 + COV2-23812 COV2-2196+C0OV2-21301t &HY-5HY| ZSHEQ 7t 742l (superimpose)(1 6)
- RBDSH hACE27t0] ZEhe ZHH o2 Aaliste 33| Trel(ads, 11-12),
- Z35S &S, RBDO 37 8 M H 4B(OAE 9): Nat Med. 2020 September :© 26(9): 1422-1427 2ZtZ
® RBDS} ACE2 ZA3H HO|(ACE2 OlAl QE|IZ COV2-2196, 2165, 2832) @ COV2-2130 ZA3F HO| ® rCR3022 A £9
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HUMAN MONOCLONAL ANTIBODIES TO SEVERE ACUTE RESPIRATORY SYNDROME CORONAVIRUS 2 (SARS—COV-2)

o AQl N2t =
TE= 2020-03-26 5 CROWE Jr., James E.
=34 2021-03-26 woyzp | 2OST. Seth
2L 2021-09-30 =° CARNAHAN, Robert
20l VANDERBILT UNIVERSITY GILCHUK, Pavlo
(7% 2%
- E3-49| CDR 23 &, 0|2 0|8310| COVID-19 2Y 7%, 0|8 EF5H #Al, X 2uH
wo gop | (AIAION)
=2 O b |
- SARS-CoV-2 BHH(MY E2-4 5 HZ)2| 28 Holo| T3t F8H52 Al
- BYY AT 2NS S 22 YHY B 3
- H3-49] }|(COV2-2000~2961 = U &)
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HIHRE 0= WO 2021/207152

CROSS—REACTIVE CORONAVIRUS ANTIBODIES AND USES THEREOF

Ml 2020-04-06 & GEORGIEV, Ivelin Stefanov
2210 2021-04-0¢ SHIAKOLAS, Andrea R.
KRAMER, Kevin J.
A 2021-10-14 CROWE, James E. Jr.
VANDERBILT UNIVERSITY CAR'\('BAHA_N' Robert
299l BOARD OF REGENTS, THE UNIVERSITY OF TEXAS wQEP'PN'[?”S_h‘IJa”Q
SYSTEM , TRUSTEES OF DARTMOUTH COLLEGE , Lanie
MCLELLAN, Jason
(@7 2%
- B19| A2F A 2wy
(A A)
HHH QoOF - LIBRA-Seq 7|= o|&(a&1, 5-17)
- SARS-CoV-2, SARS-CoV-1, MERS-CoV mxf OlAl |%=.4(157|1 7= 4,10, 14, 18 £),
- SARS-CoV-1 HEFH ERIZRE B ME MZE > Wzf Y AFR -> 2526 B MEREE 157§ & &5
( SARS-CoV-2, SARS-CoV-1, MERS-CoV; HKU1, 0C43 27 Its)
- Wzt QA EAo] OIEZ HH(OY 15): £3Hse QoL 20), YE Fc effector Of7f 7|5 EQ
- A ME ZE: '
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SARS—COV-2 ANTIBODIES AND METHODS OF SELECTING AND USING THE SAME
ol 2020-05-17
TE= ESSER, Mark; STEINHARDT, James
=34 2021-05-17 e MCTAMNEY II, Patrick; LOO, Yueh-Ming
ZIHY 2021-11-25 = VARKEY, Reena M.; DU, Qun
29l ASTRAZENECA UK LIMITED RAJAN, Saravanan
(37 2%
- ® SARS-CoV-2 AIfO|3 CHHHZIO| FA86/ NA8T QUMBHE A, A ME &y
- @ SARS-CoV-2 ATHO|3 CHHZIO| GAA7/ KAMA 1At SH7, BHA| M wb
- O A+ @ A ZYS E&otE RE =, RS dEst= U, 47| X2 0|8t X =R, Ze Aol W 5
oy 29fF (A Alof)
- RBDE RO Z 5f0] QU7te OFLAO|A FhA| AYAF
- AAE0 SEER| U= AT 22H2196+2130 0 2196+2096 LA 23H0| d5aidt EA(OAH 4)
- epd Adldg B M £8(Y 7-9)
in1(F486, NAS7 28, BinA(3H| 2094), Bin5(G447, KA44 ZQ: &t 2130, 2096)
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SARS—COV-2 PROTEINS, ANTI-SARS—COV-2 ANTIBODIES, AND METHODS OF USING THE SAME

o MQl 2020-07-20
T = HUGHES, Glen; MARCH, Ruth, E.; ESSER, Mark
E9Y 2021-07-19 e MCTAMNEY, II, Patrick; LOO, Yueh-Ming
S0 2022-01-27 =° VARKEY, Reena, M.; DU, Qun; STEINHARDT, James
299l ASTRAZENECA UK LIMITED RAJAN, Saravanan
(H32g 29
- A (ME H1-4 ZZ, clone 1-12 § ¥&), 0| =27 A E 0|83t SARS-CoV-2 Z+H ZITh &itd
Al
uroy gor (A Alof)
- & MY E1-4 =X (clone 1-12 £ ¥H)
- SARS-CoV-2E& F3MA|7|X| U= A HE
- Laterla Flow TestsOf| E1F4Q1 3hA|(RIHE SHA|O|AM O 2 3 A2




B Xevudy(Sotrovimab, VIR-7831; GSK, Vir Biotech.)

M At

RS
=

SE8E

GSK(GlaxoSmithKline), 0]=, 83 & 71g3A18-291

* 2022. 54 O]= FDA, Q0|32 59 WHo|R(BA.2)7} 50% o]4e] 7HA-S AFA|ots €8 Fo]A Xevudy v 5T
(BA.20]] o3lA] Xevudy not fully active)

Xevudy

Apgutol @ 2824

Sotrovimab, VIR-7831, GSK4182136, 7t U= A, 1gGl kappa

- CHO Ajzrof|A Ak

- 500 mg/ 8ml (62.5 mg/ml), pH 6, 290 mOsm/kg

- 2003 SARS-CoV 71 & 3= ghxjol] e S309 FAlolM Rl ©Y== Al (VIR-7831, 7832)

S309 7FHYG A (105+168)

IgGl*x01 Glml7; VH AM2E¥3S 113, M428L, N434S Fc X2k

VL AE¥s 168 (kappa light chain I[gKC*01 klm3

IgGlx01 Glml7; VH MEW™ 35 113, G236A, A330L, 1332E, M428L, N434S Fc R|gt,

VL AE¥is 168 (kappa light chain IgKC*01 klm3 (WO 2021/252878)

- SARS-CoV-2 Amjo] = tuRlo] RBD(Z-84] 2% wufel) Alofl 9l N343 gixle] Zalzt
(Sarbecovirusoll ] WA 9Jx]) Ealshe ouE LS B, ACE2 A} AW e

- Fcoll LS =HO|(M428L/N434S) =10 = YE7] Z7F neonatal Fc $~8A1F A

- VIR-7832+= VIR-78311} 5Ustt, Fo F20l GAALIE (G236A, A330L, 1332E) #1173 =st
: Feylla, Feyllla £~8A1910] AR 571, Feyllbete] A2 Ua

- antibody-dependent cellular cytotoxicity (ADCC), antibody-dependent cellular phagocytosis
(ADCP) &3ll & Hiolz|A &/ Uehd

Sotrovimab

VIR-7832
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5|2HY, S|AHY-HCl, a32=, Z2lieHolE 80, HERY, =
0.9% Sodium Chloride 8 F= 5% glucoseo]] 3]A

491, ZAad(Rolx 40 kg olate] 124] olit A, AagEe LR S gou $502 ol
7Fs/do] £7F COVID-19 &} cha}

13] 500 mg Mo 2 Hojw 1A7HE A& £of
COVID-19 7@ 24 2 59 ol &x} th

- 10579 2t oy
- 299 59 A RAl YUE, AUE LAY TB2g T9%)
Xevudy £0o] &A 1%(6/528) LYY vs iz v__L 6% (30/529)
- o 9y ulolelA 2, Uuk QAR o] P AR w3k QMiLwiéré;agiﬂé
- Alg¥y EC50 100.1 ng/ml
- of2fi sHoxof tisiA] VLP 7TA] 4 tijw] EC50 58j ojuf Hst
Alpha (B.1.1.7; 2.30 fold); Beta (B.1.351; 0.60 fold); Gamma (P.1; 0.35-fold);
Epsilon (B.1.427/B.1.429; 0.70-fold); Iota (B.1.526; 0.6-fold); Kappa (B.1.617.1; 0.7-fold);
Delta (B.1.617.2; 1-fold); Lambda (C.37; 1.5-fold); Delta Plus (AY.1; 1.1-fold, AY.2; 1.3-fold
AY.4.2; 1.6-fold); Mu (B.1.621; 1.3-fold); Omicron (B.1.1.529/BA.1; 2.7-fold, BA.1.1; 3.3-fold)
- QUIEE 519 L ®olof disiA VLP §7HA] A% tid] EC50 5uff o] 4 Hat
Omicron BA.2 (16-fold), Omicron BA.3 (7.3-fold).

D\l
DR

eIgk-3{(hypersensitivity, allergic)o] 7P &35t BAME. 7P Alet BAME-2- opbd&A| A

h (] a
Z71el ADE(Antibody dependent enhancement) WAIE]A| 4L

2-8& WIRE, Farkt 18712
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STRUCTURE-GUIDED IMMUNOTHERAPY AGAINST
SARS-COV-2

ANTIBODY THERAPIES FOR SARS-COV-2 INFECTION
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Patentscope

Applicant:
VIR
GlaxoSmithKline

Keyword:
SARS-CoV-2
Antibody
S309
VIR-7831

VIR-7832
SEEE:
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ANTIBODY THERAPIES FOR SARS—COV-2 INFECTION
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MY 2020-06-12 &
22101 2021-06-11 ALEXANDER, Elizabeth, YEH, Wendy, PANG, Phillip S.
HiH 2} HONG, David, CONNOLLY, Lynn E., MONGALIAN, Erik
S 2021-12-16
SAGAR, Jenny, SMITHEY, Megan
£d2 VIR BIOTECHNOLOGY, INC.
(ML UF)
- MYH3E 106, 121, 108, 169, 170, 171 HEL- MIHS 106, 107, 108, 169, 170, 1719] CDR Z&! &H|& E0{510
SARS-CoV-2 ZtHS 2| Z5H= it M428L/N434S Estits
(e MF, AAl0)
- 5309 ZAf 7HH MY S 105 CDR MEHS 106-108; ZAA CDR MEHHS 110-112, 7HH MEH S 109
ZM 7 MYHE 113-120, 129-146, 172 ; ZAM 7HH MLEHS 147-150, 168,
5309 Q2 ScFv MY 35 218-233 (H1 2kR)
Wy [of

- SARS-CoV Zt¥ ZASZAZEE] 22|E B M| EE 0|85t SARS-CoV-2 AIMO|T THEHZI ZASE 5k ME -> $303, 304, 309
- SARS-CoV-2 £3t5, RBD ZA%ts, SARS-CoV-2 &ArQ2 3|t 7 A&, Effecto
:S309, 1 SEA|(S309-11~15) 51t A|3H(H7 S %=X)
S309-12 MY S 113(N55Q0] 5liEh)+168 -> Sotrovimab 7HAYH
LS, GAALIE =9 3| 2|2}

oo

- Sotrovimab (5309 N55Q LS, A4 1/2, 2/3%4), VIR-7832 (S309 N55Q LS GAALIE, ¥4t 1/2) U4t AlE
- HO[Oo Oigh Set it AH(REGN 4|2t Hlil)




VIR Biotech US 11168128 US 2021/0261650

ANTIBODIES AGAINST SARS—COV-2 AND METHODS OF USING THE SAME
isional
o
pl;%m S021-02-25 Davide Corti ;Katja Fink:; Martina Beltramello
=E= L Af Elisabetta Cameroni; Dora Pinto: Gyorgy Snell
SML/S5S 2021-08.26/2021-11-09 Florian A. Lempp: Amalio Telenti
£H99 VIR BIOTECHNOLOGY, INC.
(d4 )
- MBS 106, 121, 108, 169, 170, 171 (MEH= 113+168)2] CDR X3 YAE FEO{5I SARS-CoV-2 ZEZ 2| =5I=
S, M428L/N434S E3ts
(282 23, dAlol)
- S309 M 71 MEH= 105, CDR MEH = 106-108; G4 CDR MEH= 169-171, 71t MEBH=Z 168
M 7MH ME|HS 113-120, 129-146, 172 7 BA 7HH MEHS 147-150, 168 (B 1 =)
ury oy - S309 F2li ScFv M@t 218-233 (B1 2R), 11 9f | B2 2=
- SARS-CoV &'F JYAZRE =2|E B MES 0859 SARS-CoV-2 AMO[3 WY Zgh 4 M2 -> 5309 S(#3
- SARS-CoV-2 32ls, RBD ZA¥&(SARS-CoV-2, SARS-CoV, LHE I ZL{HPO|2{A), S304+S309 29| & =i} Al
- 5309, 11 FE4|(S309-11~15) =24} Al (B7~10 & 2=Z)
S309-12 MEH= 113(N55Q0] 3fiF)+168
LS(M428L, N434S), GAALIE =9 2| A|2F
- 5309 N55Q LS, S309 N55Q LS GAALIE =i} Ald(AdEH, 5=43)
- O[O Oigh Sst it A
221 25 US 2021/0371504(2020-02-26 & 94¥, 2021-07-23 ¥ ¥, 2021-12-02 Z70Y)
== WO 2021/173753(2020-02-26 & 941, 2021-02-25 23 ¥, 2021-09-02 S70Y)
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VIR Biotech WO 2021/203053

IMMUNOTHERAPY TARGETING A CONSERVED REGION IN SARS CORONAVIRUSES

- SARS-CoV 2% ZHUAZEE| 22T B HES 08510) SARS-CoV-2 AMO|T THY 3 3
- 5309, 1 FEA|(S309-11~15) 21t Al (B7~10 & Z=X)

S309-12 MHS 113(N55Q0] 5{H)+168
LS(M428L, N434S), GAALIE £9| 3k |2t

* SARS-CoV-29| N3432 SARS-CoVel N3300j| &Y, BZE st B9

M 2020-04-03 &
Z=219 2021-04-02 CORTI, Davide; SNELL, Gyorgy
BITH R} CZUDNOCHOWSKI, Nadine; VEESLER, David
S0 2021-10-07 ,
WALLS, Alexandra, C.; PARK, Young-Jun
gl VIR BIOTECHNOLOGY, INC.
(47 2E)
- SARS-CoV-2 B o T 483 AT 00| ARG HHOIUEZR Sty 33,
SARS-CoV-2 AILO| 3 THHHZI AFO| N343 5)
- 71 A= Fo 820 M428L/N434S 23t 7t5
- A 0|8 ZEUHIOIH A 2|7 W, EES Eodots HAEY 282, BRI S 427|= YUY
(B2 4, AAl0)
- S309 =4 7MH MEHHS 105, CDR AEHS 106-108) A4 CDR MEH S 169-171, 7HH AMEHS 168
=M 7 MEHS 113-120, 129-146, 172 ; A 71 MEEHS 147-150, 168 (B 1 ZX)
HitH QoF - S309 82l ScFv A|@H s 218-233 (H1 2R), 1 2 &3 H2 2F2

- SARS-CoV-2 &2ls, RBD Z&&(SARS-CoV-2, SARS-CoV, LHE T =LHHIO|2{A), S304+S309 X2 45

- SARS-CoV-2 AI}o|3 CHEHZI prefusion stabilized S ©HHHZ! ectodomain trimer?} S309 2% 11X 19H
-> &= SHAO| Protein/glycan O EX 91A1(N343 5), RBM(receptor binding motif)Q} T2 HQ| (

S309 S(H3)
£ AH

ri
Jm

5 EP 3872091

ri




VIR Biotech WO 2021/211775

ANTIBODIES AGAINST SARS—COV-2 AND METHODS OF USING THE SAME

FUE 2020-04-14 5 CORTI, Davide; FINK, Katja; BELTRAMELLO, Martina
EL 2021-04-14 armzp | CAMERONI, Elisabetta; PINTO, Dora; BIANCHI, Siro
ZH 2021-10-21 284 p127UT0, Matteo: ZATTA, Fabrizia
23900| VIR BIOTECHNOLOGY, INC. SNELL, Gyorgy; CZUDNOCHOWSKI, Nadine

(M &)

- H19] 4| & SARS-CoV-2 Z¥ = 2|l& HAZEE T2 3|, 0|F Z3dst= 2G=, 2| =RE

(AFO M, HA)

- S2x227 |, S2x259 SHA| A (H1~3)
urgy Qo - SARS-CoV-2 3|& &A9 B MEZEE A ME, IC50 &4

- S2X2 A, S309 | H= L= X3 5uf 2HOI(HS5)

- SARS-CoV, SARS-CoV-2 RBD, SRAS-CoV-2 S1 ZHOl Z3F =2 SARS-CoV-2 Z3ts 2%, S309, 1 #H0|H|9f H| L

(£10-17)

- A% 29 WATZ, BY N )

- A HOIA| AHZ, A¥e Al™R(H18, 23-30)

- S2X259, S2D229| LISt sarbecovirus ZAdls, Z3Hs A3 (E19-21)
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ANTIBODIES AGAINST SARS—COV-2
oM 2020-05-08 = CORTI, Davide; PIZZUTO, Matteo
PINTO, Dora; BELTRAMELLO, Martina
EX Y 2021-05-07 ' '
=E= e DE MARCO, Anna; CAMERONI, Elisabetta
SNE 2021-11-11 =0o SNELL, Gyorgy; CZUDNOCHOWSKI, Nadine
2 oiof VIR BIOTECHNOLOGY, INC.; HAVENAR, Colin; LEMPP. Florian
Ll HUMABS BIOMED SA TELENTI, Amalio
CERE:)
- S2E12(MBHS 399+433 5) 5 A, SOYMBHE 139 + 143 5) ST ZF Eofsts ZHE, 2B, 7T
(4B 4T Y AN
- S2E12 3| ME B1 X, 1 2 ¥4 ME B2 2R
urg Qof
- SARS-CoV-2 Z}%l & 3|2 312f0| B MEREE 3t Al
- SARS-CoV1, SARS-CoV2 RBD Zi3} =& =2{(H3) ACE2 Z3HI0| 73 A|3I(1% 13, 23), 23H= A|3i(H4-19, 12 53, 54)
- | fEA| A|ZR(H20-22), E2¥s, 2 BEY S4(S 3099f BR|A| AU3)
- S2E12 EA JU(E23-24 £). S2E12-v2 4 £ ASIEE U 53 SARS-CoV-2 £40|0f o3t &1t
- 53099} S2E12 Z3F &1t A1 56)




VIR Biotech WO 2021/247925

STRUCTURE—-GUIDED IMMUNOTHERAPY AGAINST SARS—COV-2

Fud 2020-06-03 CORTI, Davide

o SNELL, Gyorgy

=24 2021-06-03 CZUDNOCHOWSKI, Nadine

3 2021-12-09 HbH 2} VEESLER, David

VIR BIOTECHNOLOGY, INC. [US]/[US]: WALLS, Alexandra C.
£d2 UNIVERSITY OF WASHINGTON [US]/[US] PARK, Young-Jun
HUMABS BIOMED SA [CH]/[CH] TORTORICI, M. Alejandra
(47 wE)
- NEHS 16+26 A|(S2X259), MEHS 64+68 UA|(S2A4), MEHS 150+154 A|(S304), MEHS 123+138 LA
(S2E12), MEBH= 142+146 AA|(S2M11) &

- B oLEZE SHYSt &,
- A 2y s, UEYE
(HE 23, 2Al)
- A ME T A BR(S2H14, S3H13, S2X259, S2X35, S2A4, S304, S309, S2E12, S2M11) BH1-2 & O3 34 =R

WE 8%k - SARS-CoV-2 UY § /=T EAt B MEREE | MY, IC50 &Y
- A 20| T2 SsHs &Q1(S309, S2H14, S2X2, S2A4)
- S2X259 oL EZ =0l
- SARS-CoV-2 RBDOA F&f, HY 24 29 WEH(ATH 34)
- S2E12, S2M11 &3t 32r §_J_j'
- S309, S2E12, S2M11 ZtE|YU- A7F &1}
(t123) M. ALEJANDRA TORTORICI, MARTINA BELTRAMELLO et al. Ultrapotent human antibodies protect against SARS-CoV-2
challenge via multiple mechanisms Science, Vol 37, Issue 6519, pp.950-957 (2020) S

- 121 -




- 122 -

B #E=d|2(Bebtelovimab; 220 E2|, AbCellera)

M = At

HsE9

SRS

deto] 22§(2022.02.11.0]= 5<)

e 28] 175mg/2ml. (Generic: LY-CoV1404, LY3853113)(IgGlX THA 2 2351HA))
SARS-CoV-2 Ampo]3 T¥ido] Agdsto] QIF ACE2 +&Aete] 22 Adl, Qu]3& ¥

L

olo= gutA(x» Helo] o]d A ZIH Y(bamlanivimab+tetesevimab)2 @03 &0 §1913)

el 24| [gGl A7 U Z= A
-CHO M|3LoflA] A§AE
-3HA] "lo]¢2 87.5mg/ml =2 175mg, 2 ml &3t pH 5.5-6.5

5] ~EH(0.4mg/ml), 5] AE|H- HC1(0-6mg/ml), Ag=2eto] =(2.9mg/ml),, $327(60mg/ml),
2|4 2H0]E 80(0.5mg/ml), =

7dQ1 3 Aol 40 kg ol 124] o4 Aot &AL (EMA)2A]

- SARS-CoV-2 H}o]gy\ E]/\E ok}do]_,_

- 1Y Tl AR mEkslo] 5 COVID-192 A158d ujdst U

- FDAZ} 3RIskAL 51t Eﬂxﬂ COVID-19 A& Ao AZE 4 Y ddrlez AEst o

*AFR201 A5

- X2|Aog v]-R17d SARS-CoV-2 Wolof ot Y & Qe A
(mild-to moderate) COVI-19 &K} X &

- COVID-192 st Skt

- COVID-192 At4 x|g8, 35H¥x2 LQ2 5= K}, =

-
03
R
rn
o

Ml
9

o= K=
A5 AE
YA ’SJE

WO 2021/183359




88 - 8%
523
H 1
g2 o

- COVID-19¢} U=gl= o Asto g Qlgh ghg Ata g2 —Q 2 skl COVID-192 Qlste] 7|x
At4-g{baseline oxygen flow rate) 57} W/F= 55 H4X S Q2 sH= A}

Fo8F 175 mg/2mlS &4 302 3 Y B mstpitz 18] £
Fo| A 2ol 2022 /A

- Anfo] 3 ¢iEiAlof tfst ZAgtsig]At4 KD = 0.046 to 0.075 nM
- Adfto| 3 thuiAlo] ACE2 £~8A0 tist AA] 1C5=0.39 nM (0.056 mcg/mL)
- Al Futol2iA &/d(Vero E6 AlzoflA] USA/WA/1/2020 viol2iA 25t 52)
ECs 0.044 nM (6.4 ng/ml)
- A4 2 (BLAZE-4)-t 22 HEH49.8%), Y1H28.6%) 148 AHdw A tide=z, 79 “dut
S vjo]ziA R EZHPHVL, persistently high viral load) 8]n. 2y}t
-> bebtelovimab &% £+ 14%(17/125) vs
dheh e 2 (bamlanivimab) 700 mg+ OfJE|A|8] W (etesevimab) 1,400 mg+ bebtelovimab
175 mg ¥ Foj4 13%(16/127) vs TR 21%(26/128)
-> laur olJ\Hgl KQ_EI— Htﬂg}%}

- AP HEER] VLP B8k #4 2 A SARS-CoV 2 B4 Aol guf, wler, Zol, et
91 Omicron Ho|S T3 ch4 oo chat Lﬂ l(SHH ojgk &4 7hA), Mu (B.1.621,
Colombia origin) ¥o]of thsto] 5.38] vl = 7

7P didsht HARR © 9 Al(ngusea), ++E(vomiting), £U-2= ¥k2 Pruritus, Rash & &=
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BH =9

WO 2021/183359  ABCELLERA  ANTI-CORONAVIRUS ANTIBODIES AND METHODS OF USE el 2 a9k
WO 2021/183195  ABCELLERA  ANTI-CORONAVIRUS ANTIBODIES AND METHODS OF USE EEB LI

WO 2022/035918  ABCELLERA  ANTI-SARS-COV-2 ANTIBODIES

gratL|H|=(bamlanivimab) / OlEIMIH|2(etesevimab) : &2to| Ea|J} It 2L 9 YH X
(1) US 2021.02.09. 713AHE-521(EUA)
(2) US EUA 2022.01.24. Qn]3.2 Wolo] g1} % o] 82 FDA A A|gt
bamlanivimab/etesevimab (¥2}to] Z2]), REGEN-COV (casirivimab and imdevimab, 2|AY&) T4t
(3) EU EMA AAF Fotgh2021.03.11. EMA AA} k4~ 2021.10.29. SAF Foj|A A3])

HEZEHE U4 =5

- bioRxiv. 2022 Mar 24:2021.04.30.442182. doi: 10.1101/2021.04.30.442182. [-Cell Rep. 2022 May 17; 39(7): 110812.
Published online 2022 Apr 25. doi: 10.1016/j.celrep.2022.110812]

- Nature. 2022 Apr;604(7906):553-556. doi: 10.1038/s41586-022-04594-4. Epub 2022 Mar 3. Antibody evasion properties
of SARS-CoV-2 Omicron sublineages : LY-Cov1404 o] @U]3 & Ho| XA =28 HAS

AbCellera (53] E5Ah)= dato] Zejof A4 &3 R 2toldA Aok A, 201219 A5, 7idet fiFHo] 2AF Qs




AbCellera WO02021/183359

ANTI—CORONAVIRUS ANTIBODIES AND METHODS OF USE
A 2020-03-09 &
=Y 2021-03-04 Kathryn WESTENDORF, Stefanie ZENTELIS, Krithika MUTHURAMAN,
Y 2021-09-16 Kevin JEPSON, Ester FALCONER, John Mascola, Barney GRAHAM,
RBCELLERA BIOLOGICS INC | e i, Wi Koma, i Zhang, ooy Edard. Jones
THE UNITED STATES OF = A - WINGTHUl Rong, 11 ~hang, Bryan tdward Jones,
250 AMERICA, AS REPRESENTED 22::8 FOSTER, Julian DaV|"es, Qing CHAI, Chmstopher Carl Frye,
el BY THE SECRETARY, pathy Gopalrathnam, Joérg HENDLE, John Michael SAUDER,
DEPARTMENT OF HEALTH AND Jeffrey Streetman BOYLES, Anna PUSTILNIK
HUMAN SERVICES
(37% 2%
- YRRHIYH Y 1 (a), MAIC] AB ID. 1404, MEHS 49499 VH, MBS 49509 VLIS E&HEFH 19F & FoiM A
=E SARS-CoV2 AIMO|3 HH#Z0| 50|02 Hshs &4 i 0lo] AU-ZFH T,
- YIF YAE DS AEY ZYE Y U T AR WY
(&Al0)
23 8% - A AR SARS-CoV L& SARS-CoV-2 ZYS ZE 87| AT JoIR A MBON T Uy B ME
2388 F & 24, 44
-> Opig AIpo|3 TR L= HO|R| Zgs =4 (Table 1-1, 1-6, 1-9, 1-10)
-OMED Al E.‘_f%a—q.. ACE2 HA| &d =X(Table 3-1, 4-2)
-+ HIO|2 A ZFots #AM(Table 6-6): HIEIZH|2H(mAb1404) IC50WT 0.0084ug/ml, IC50D614G 0.003ug/ml
-HIEIZH|ZHmMAb1404)2| S3ots Al (example 15, 16) vs Bt H|ZHmAbBb555)
-2 5 Ast "2 B M(example 17, Table 17-1)
TR EZH| 2 (mADb1404) vs 2EfHH|E(mMADSSS) SA| 2% szl 2 Sl
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AbCellera WO02021/183195

ANTI—CORONAVIRUS ANTIBODIES AND METHODS OF USE
S 2020-03-09 & Kathryn WESTENDORF, Stefanie ZENTELIS, Krithika MUTHURAMAN,
Y 2020-12-09 Kevin JEPSON, Ester FALCONER, John Mascola, Barney GRAHAM,
oY 2021-09-16 Kizzmekia CORBETT, .Julig L_EDGER.WOOD, I_.ingshu WANG,
ABCELLERA BIOLOGICS INC. roy 2t glubukola ABIONA[,) Wel S:Ol,STVEVI;ng—Pu;' Kong, .YI Zhg.ng, Bca/z?
THE UNITED STATES OF AMERICA, C‘:]“_’a'”d hJO”(e:S'l Fe”'saG o GJ“ 'T” ) aV'eS'J__ '”iENDLE'
2940 AS REPRESENTED BY THE ristop fer ar ; rye, (Ganapathy (;pa rathnam, Oorg ] ,
SECRETARY, DEPARTMENT OF .IithnTILNNIIL;:haeI AUDER, Jeffrey treetman BOYLES, Anna
HEALTH AND HUMAN SERVICES U
(37 2
- bamlanivimab(H &t 1 (a), AA|0f| AB ID. 555 MBS 12559 VH, MG S 12562 VL)E ZE3IStH 32 Sh4| oM M
EHE SARS-CoV2 Ao 3 THEHZIO| EO|H O 2 ZAjlfshz= | E= 0|9 aE-Ag THE.
- J AHE Eddots et 2d=E A EF_E A= B
(A Ao
- &3 H2YH: SARS-CoV L= SARS-CoV-2 AEZ Z& 2l57| Ut SR Al MEOM 2 Td QU B ME £
28 2 Jad o A 22|, 44 -> OPYE A0 Tl L H0|%| A £ (Table 1)
MM ED A, 233, ACE2 AA| &g 2XM(Table 4-2)
-4 T HPO|B A Z3ts —E—J.(Table 6-1, 6-4)
=AQ OMEZ FA4 T XM AYsh FAEEHH|E(mADbSSS) oM EX FA(AMO| 3 HHElZ RBDR H=22fgst= %
2XM) (example 7, 8, 12) :‘mAb 555= S RBD LU 459-495, 434-4442| StL} O|AQ| Of0| LAt RtV | E1f A5 2r85F
-gratLH|ZHmADb555)2] =3H5(USA/WA/1/2020) IC50 0.03ug/ml(example 9, Table 9-1)
~SrEHL{H|2HmAD555)9] ALO| 3 TH#A BI0|3|(V483)fe] ZTs £Adl(example 10)
-SARS-CoV2 =Xt S5 RHo|AQ Hi2tLH|2HmADbS55)e] B35 {1 EAM(example 13, Table 13-1)
U E5 WO 2021/183359




AbCellera W02022/035918

ANTI—=SARS—COV-2 ANTIBODIES

A 2020-03-09 5 ALLAN, Barrett; BIDSHAHRI, Arezoo; CUJEC, Thomas Peter

= 2021-08-11 DEMAREST, Stephen John: GIRARD, Daniel Scott

2 2022-02-17 BIHZI LEUNG, .Dorlwmienne D'oerll [\/Iun; LI, Jingxingf MA, Bo:; O'NEILL, Aoise

guo | ABCELLERA BIOLOGICS INC, BERTRAND DE PUYRAIMOND. Valentine sue Lay

=Ee ELI LILLY AND COMPANY , Valentine Julie Layla
(3% 2
- CDR Z#g S%35 SARS-CoV2 ATO| 3 CH#Uo| 0|4 02 Z3fot §A| L& 0|9 FAU-ZE T,
- HIE YHE ESHE s 2YE Y Y EE X2 WY

4y 2%
(A A9)
-Lead antibodies 555, 419, 488, 481, and 3732 CDR H#HO| A32|d & 1z2Iotd HO| 34| 28
&3 Fats 24

I E5 WO 2021/183195
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B 2m-TZ2(REGEN-COV2; HHUIE, 2%)

ZHEIY B

M = At

HsE9

IEt8E
HEUY

88 - 8%

A2, 24 (2020.11.21.01= 1FAHE 59)

2JAl-3 H2(REGEN-COV2; 0]=), 2und|Y(Ronapreve; EU, 48 = $3 5)
7HA|2]8] 2 (Casirivimab)(IgGlk) 300 mg + AOH|H(imdevimab)(igG1n) 300 mg FARE-H

5 A Alole] SARS-CoV2 Amfo]d Ghsle] 284 AURAL 5% AYHA gt Wio=
AAStoj(m] vt F[RA] E3) ACE2e} = ARE Asiigdez vlolg|A 4 A

7HA12]8]Y(Casirivimab)(IgGlk) X AHE]L(imdevimab)(IgGIA) A ZHHY, IgGl AR It
A =2 SHA. ZF gHA| "ol 120 mg/ml === T= 2.5 ml A 300mg E3 pH 6.0

- WO 2021/045836 (mAb 10933(ZtA|2]8]H), mAbl10987(YUtu|7) &Fx)

- CHO Az A34t

S|AEH, s|AEIH-HCl, £3=2=, E2]4ASH|olE 80,

-1 51 Aol 40 kg 019l 124] ol Lo} FRHEMA)ZA ALAX| RS 2751 T FF0= 4l
P 19BT B A|R
-991 51 Aol 40 kg o491 124] o4 o] COVID-19 =% A ol B2

FPAlZJHIY 600 mg % UEIR 600 meg U i mBlFALR 18] £
SARS-CoV-2 Hlol2|2 BIAE opy 2Tt B4 U 54 43 72 o]y

o, =574 o QWH(pre-exposure prophylaxis)?] 742 1A ZA|2]H|S 600 mg & AGu|T
600 mg2 JYW = motRAtR2 Fo $ 0] 4% opct AU 300 mg Z AHHE|Y 300 mg
S AW = Oskpatz 502455 £USE =& o folEE gl)

EMA AIEE54 9o}

WO 2021/045836

WO 2021/045836
WO 2021/247779
WO 2021/242815




Jo

el

(]

e

- HRA] "Rx] oko 79l o] F2UH9 A 71Xl 3kt2 Aojw s} o]Ale] H= 1o]3lolk}
(50A] o4, BMI>30kg/m2, A&¢ Ak ohy o g, Gk 5)5 7Ke FAIA 39Y 5
o JHLSAYU ATY ol AT
> YA A Fojdt JR/AFGE 0.9%(11/1192), thaat UL/Ad2 3.4%(40/1193) F4F

- AlEY HEER) VLP F8} #2014 Omicron Holof] ohgt 91zte 244

- Al Julol2iA &/d(Vero E6 AloflA vlolA F3t 52)
7rA12]u], ECs 37.4 pM (0.006 pg/mL); LHH]R, 42.1 pM (0.006 pg/mL);

ZHAl2B] g+, 31.0 pM (0.005 pg/ml)

7P Glieh SR ofpmRAlA, TLE, 03 ojxjale, W U FY 244 o)y WAYete
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WO 2021/242815

WO 2021/212096

Regeneron

Regeneron

Regeneron

Regeneron
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ANTI-SARS-COV-2-SPIKE  GLYCOPROTEIN ANTIBODIES
AND ANTIGEN-BINDING FRAGMENTS

METHODS  FOR  TREATING OR  PREVENTING
SARS-CoV-2 INFECTIONS AND COVID-19 WITH
ANTI-SARS-CoV-2 SPIKE GLYCOPROTEIN
ANTIBODIES

ANTI-SARS-COV-2-SPIKE  GLYCOPROTEIN = ANTIBODIES
AND ANTIGEN-BINDING FRAGMENTS

DETECTION ASSAYS FOR CORONAVIRUS NEUTRALIZING
ANTIBODIES




cHUE WO02021/045836

ANTI-SARS—COV—-2-SPIKE GLYCOPROTEIN ANTIBODIES AND ANTIGEN—BINDING FRAGMENTS

M 2020-04-02 &
299 2020-06-25 Robert Babb, Alina Baum, Gang Chen, Cindy Gerson, Johanna Hansen,
- HHHZLE | Tammy Huang, Christos Kyratsous, Wen-Yi Lee, Marine Malbec, Andrew
S/HE 2021-03-11 Murphy, William Olson, Neil Stahl, George D. Yancopoulos
=291 Regeneron Pharmaceuticals
(37% 29
- 33k 1 FHA|8H| R (Casirivimab), &A|0 mAB10987)
MEHS 8320 AHA|E off|eit MBS E3SH= SARS-CoV-2 AI}O| 3 THHHZO| Aot HElE A E= 0|9 E-4
e HHOo=ZM, MEH=E 2020 AHA|E Of0|kit MEBEZ Egtots= M 78 FF (HCVR) Wof| E&tE = 3709 S JEd
ZZ A (CDR) (HCDR1, HCDR2 2 HCDR3), 2 MEHS 2100 AHA|E OfO|LAt MBS ESHSH= ZAM 7t A (LCVR)
Lol Zatkl= 3702 B HEd 24 FF (CDR) (LCDR1, LCDR2 ¥ LCDR3)E Z3lshE, Held 4| L= 0|9 E-2
gf T,
w4y 2o
- A4S 21 (Y hH|EHimdevimab), AA|0| mAB10933)
NS 8320] HAIE OfO|le At MBS E3SHE SARS-CoV-2 AT[O|3 T Z3fste Tr2|E 33| i 0|9 Y9-Z
Y HHO=ZM, MBS 6400 AHA|E off|eit MBS ZE3st= M 7HH FE (HCVR) WO E&E = 3709 4 HE-d
Z2d g9 (CDR) (HCDR1, HCDR2 % HCDR3), & ME/H S 6460f AA|E Of0| it MEES Est= EM 71 FSF (LCVR)
Lol Eate= 3709 A HEY A8 FF (CDR) (LCDR1, LCDR2 ¥ LCDR3)E Zetotz=, HEjd &4 E= 0|9 E-E
gf oH
- A A AL A2 AE ol et 2= B 2= gY
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(2 Al)

A HME2AO|F OFR A0 SARS-CoV-2-S &4 2% =l (RBD)E Hedst= HiE
MY HrS 5 SARS-CoV-2-S 0|
CH

- A A 2EE: AT A /FHAE 7
HHASfor, 00jM SARS-CoV-2-S #iE L= SARS-CoV-2-S HHiUE ZIfAp=010 HY S
JHE Qg oO|EEE0r MER U A S, SiALAIFTHU T &l At B ME U sE Y

SARS-CoV-2 variant 9 BHAl THAAA A|H

-HIZX|0|F OFRAOM AMEE SHO|ER|E0t2HE, = & P HEAO|F OFRA B MEZEE YAl T2l 2fs|
SSEAL, & T A7 B MELZHE &5
-mAb10933(7FA|2{H|E) oI EX 4T RBDL| OOt 467 L{Z| 5108
(DISTEIYQAGSTPCNGVEGFNCYFPLQSYGFQPTNGVGYQPYRV ([321])

-mAb10987(QGH|Z) RBD2| OH|iit 432 L{Z| 45281 (CVIAWNSNNLDSKVGGNYNYL) ([319])
(ME: B1, ME¥H= 27, 5'UTR MBS 105, 3'UTR MEH =S 106, 95-98%H)

-Z3ts AX(E 10, B 26)
o= =, & FA7F RBDO| A0 ZgH(E A0 15-17, & 13-14)

-mAb10987 & mAb10933 AfO|Q WXf-AM AY AUZ &2, 2!
mAb10933(7 tA|2{H|E) mAb10987(2HH|E)

JA/HHESE 24 (F 3) | OFRABAME Ut B M=
OmEZ= RBD 467-510([321]) RBD 432-452([319])

3ot 25(IC50(M)) (B 26) | 4.28E-11 4.06E-11




cHIUE WO02021/247779

METHODS FOR TREATING OR PREVENTING SARS—CoV-2 INFECTIONS AND COVID-19 WITH
ANTI—-SARS—CoV—-2 SPIKE GLYCOPROTEIN ANTIBODIES

SMA 2020-06-03 &
= o10] k- Samit  GANGULYJennifer =~ HamiltonGary HermanAndrea HooperFlonza
=8= 2021-06-02
HIHZ} | ISAMeagan  O'BRIENSumathi  SivapalasingamKenneth ~ TurnerEduardo
SN 2021-12-09
° 1= FORLEO NETO
=49l Regeneron Pharmaceuticals
(B7% 2%
- SARS-CoV2 & 2% =AE Eedste 2d=S FOIst COVID19 7H4tst?| #ot &
My QOF Eo oY, &4 38 £FH(MAb10933+mAb10987, mAb10933+mAb10987+mAb10985)
(A Al0l)
-mAb10933(7 A |Z{H|E)+mAb10987(YEHIE) B8 £ A B7t
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cHUE WO02021/242815

ANTI-SARS—COV—-2—-SPIKE GLYCOPROTEIN ANTIBODIES AND ANTIGEN—BINDING FRAGMENTS

rx

2020-05-26 &
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2021-12-02
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0O 29 AUEE X=X

- oF2AgE WS 1A ulolelA0] RNA OE RNA Z2]0fa}A|(RdRp) AsHAl 2dAE]2(FAY, Brmjete|2(47) 5 Alede 22
- SARS-CoV-2 3CL WlRslas AsiAl 47 A2 AE(A 2| e, S-217622(LEA, A7) Aok, N34 DaF)

- (3U3Y) 2Y 2RY WY, S U, A AP S

@)
Lo
10
i
n
I

(MPP), HISE XX BO|MASE NZQ T 5 XAS =t XTK S X 2% T
x O]oFZ ES|E (MPP, Medicines Patent Pool)

o

O A A} OlAF

o
o
-
-
N
S~
w
-
-

AF3A 517 (21ZAE 59 Ea

Ooo'o [= o) o o o ooYo [=]
FEULEICEELY O| @O E(hzVSF-v13) 219448 IEHGLS-1027) 83| 2HDWJ1248) S| 2HDWJ1248) AR
j A E 2| 2(CT-P59)
| LAl (GX-17, 2 AH b) S5FOFE(Z)(DW2008S)  CHA|2F(DWTG5101) 30| 2H(PF-07321332) FZT(CKD-314, LI E) E“EEHM;HH Al
[ AL EAAZR)  HIO|22|T A A4 (ES16001) AIZH Of (I 2ty 2) 8to| 2t 44
(CG-CAM20) (E=|d0r=2&F1 QU £ H|2KS-217622) ol =4
o BLS-HO1) _ [=I=THEPY,
SHAF LG (E0 ) eyt oxfo[ 212 AFH| 2 (Nusepsin, 50| KT A RH|E)
[} =
SLIO|E] S % HUIN0) = == HY2095) HAEHE2 L, SkatH 2)
) (CP-COVO0s3, Lo HpHH A HHA|
of0| A IO AGP600
O] 2 IO ) L2zt c) SKHFO| 2. AFO| @1 A H A1
ASA < (T 2 £) GSK(o| 24 E)
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37 X=H

M = At

HsE9

St

ol

Sfolal, T ABIFEIAN 11FAESY, 0T, 4

TAzH|E(U20tE]| 2 275(150mg/772.5mg/178)+ 2| EHH]2 173(100mg/787.4mg/17d))

AE2, 39 FIL (IS5512(MPP) A7 3571 0] &), 957 SAA5= 55 oI

2] ke
Ah U5
A A A

nsp9 nsp10 RdRp Hel nspl4

3CL TRl Fafigaof ofsl AHE= FA(EA)
modified, Qingxin Li, and CongBao Kang, Microorganisms 2020, 8, 1250; doi:10.3390/microorganisms8081250

PP(Medicines Patent Pool):= 2ot ﬁﬁi AATeE 2folAll A HA2 &5l AU[=At A BetolMAS Hof ©
ARE AlES SAe5=0) AEst 7140 %1—}% 2 Qs ok =A| ¥ TA(2010d HR)
L 20lE3H] 2(PF-07321332)
- SARS-CoV-2 £Q THRAIBSH S A(Mpro)(3C SAF THEIARS] g A (3CL OINH o
pro), £+ nspb WAl Bl g 4) AX|A|, peptidomimetic inhibitor ﬁ 0 o " NH
- Mpro 9AA] ThHERA HLA] A2] E71sko] Blo]2iA EA|| WA N »--‘/(N
- Mpro9] tfst Ki 3.1 nM IC50 19.2 nM(A]&) H‘%’H Ho Ny PF-07321332
CAS No.
O SO S SO S S SUU U Sy L

WO 2021/250648

2lELE]2 - Y2okeau]2o] CYPSA oipichit oilste] Uzntesi]2o] @abss 57t




==z o] 9l Aol 124 o]t 40 kg oA

oo ou X

2

oy (o] P
%]o] =L 75]3‘

219 =Rl PR F502 A9
Y=2otEaE]2 300 mg(150 mg 274)9t &L= 100 mg(14)S 1Y 2382 547t A3 £

=HE Uy
g8 - 8T
S T 4 |- SARS-CoV-2(USA-WA1/2020 £2]%) Zrof thigt EC50, EC902 247} 62 nM, 181 nM
- 4o}, el Zdop, 2, Jot §ol5of oish RAReE Nlasfel gutol2f A 24 ZHEL HEf WO
Aol tishA = 38 dad &g 2
O|4; 1= SR} Ok

- o 184 o1 53 e

Slofoll ulsh i 9

(R2LH9 BU2eIA A2 g, YUKl Ygkon), S4 U3 52 ol o Foigh gt gyyoz

28Q7FK] TS Axf Y =AY 8/1039%(0.8%, WA RH|E) vs 66/1046%(6.3% HHE),
)

Alpha (B.1.1.7), Gamma (P.1), Delta(B.1.617.2), Lambda (C.37), Mu (B.1.621), Omicron
(B.1.1.529) Ho]zof tfjal] & vfolqA gt SKR|(USA-WA1/20202}F B]wA], EC50 34 o]5t=

g ufolzlA @4 @Al Beta (B.1.351) HolE oF 3.3u))

i Al 75 &

SEHE |0g Ho
H 1 | [BIEUYEI2] 5] FEF9] Z&fi7t Hdaste ofEat HE&5HK] %3]
«F8=0jA| | - PF-07321332 CYP3A0]| thAte. 2glEvH]| 2= CYP3AQ] AAA|Y
- CYP3AY| o5} of& %7t 37 5 4% HAst A= BE&FHHA] A=
% BEFOA YEUERH| 2/ B2 Qe Ui

ToloE Lk

- CYP3A REAIQ] 2zt Y& QR5HA]

A2EH(15-30k), ARVt AR 2R 12712
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- EP7 TRAl: 3CL protease, QA Ul A G471 glojA] HEiRQl AsiA] /i 715
(to]xt, SARS-CoV-1 3CL protease A& 7R Hd& A=)
-> PF-7304814, PF-00835231 7H% : ZJWFALE-

- 2020.9%9 PF-7304814(Lufotrelvir) YAAIE =1, JWRAL £ & PF-00835231=2 AgHd 24)

- PF-00835231& =2/Jo] Ztsto] AGt= 7fdst7| sHA] nitriled} 6,6-dimethyl-3-azabicyclo[3.1.0]Thexane,
trifluoroacetamide X|&7] E=Usto], PF-07322331 A&

318 ,: F
X=Xl
NS o NH
0
LM kf
: \)I\H OH >\ |k
@] -\[/ 0
PF-00835231 PF-07321332

(7t 231) DAFYDD R. OWEN, CHARLOTTE M. N. ALLERTON et al., An oral SARS-CoV-2 Mpro inhibitor clinical candidate for
the treatment of COVID-19, SCIENCE 2 Nov 2021 Vol 374, Issue 6575 pp.1586-1593 DOI: 10.1126/science.abld784 (18 1 & %kx)

WO 2021/250648




XIZXN £61 3lo]x} 5Y 3CL THREsIgA AAA &Y
- 3}o]Rl= SARS & °3AIFH 3C protease A[sfA] AL |4

WO 2021/250648 Pfizer Inc. NITRILE-CONTAINING ANTIVIRAL COMPOUNDS
(PF-07321332 o3, A ZH|E QFAR)

WO 2021/176369 Pfizer Inc. METHODS OF INHIBITING SARS-COV-2 REPLICATION
AND TREATING CORONAVIRUS DISEASE 2019
(PF-0835231, 07304814 )

WO 2021/205298 Pfizer Inc. COMPOUNDS AND METHODS FOR THE TREATMENT
OF COVID-19(PF-0835231, 07304814 1)

WO 2021/205296 Pfizer Inc. METHOD OF TREATING COVID-19
(PF-00835231 & &) Applicant:

Pfi
WO 2021/205290 Pfizer Inc. COMPOUNDS AND METHOD OF TREATING COVID-19 zer
(PF-00835231 S ) )
Keyword:

WO 2022/013684 Pfizer Inc. ANTIVIRAL HETEROARYL KETONE DERIVATIVES SARS-CoV-2
3CL protease

Patentscope

[SARS 3C protease X{UHX|]

WO 2006/061714 Pfizer Inc. Anticoronaviral compounds and compositions, their

pharmaceutical uses and materials for their synthesis
(SARS 3C protease *I5iA]|)

WO 2004,/093860 Pfizer Inc. Inhibitors of SARS related coronavirus proteinase
(SARS 3C protease I5iA)
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QO| X} WO 2021/250648

NITRILE-CONTAINING ANTIVIRAL COMPOUNDS

A 2020-09-03 & OWEN, Dafydd Rhys; PETTERSSON, Martin Youngjin
=34 2021-08-06 woyz | REESE. Matthew Richard: SAMMONS, Matthew Forrest
270 2021-12-16 =° TUTTLE, Jamison Bryce: VERHOEST, Patrick Robert
=2YU PFIZER INC. WEI, Liuging: YANG, Qingyi; YANG, Xiaojing

(378 2%

5101 COVID-19 2|=ol= 4, 8 €%, Ritonavireh HEFH U

4m

- 5P| 22| siRfE, OIF Eefols &8s OIF B+

TZ o (Rp
HEF%' R‘lf R3 N
N
T T ¥~
le] R!

(2Alol)

(1R,2S,55)-N-{(1S)-1-Cyano-2-[(3S)-2-oxopyrrolidin-3-yl]ethyl}-6,6-dimethyl-3-[3-methyl-N-(trifluoroacetyl)-L-valyl]-3-azabi
cyclo[3.1 Olhexane-2-carboxamide S 3I2tE A, A&, SARS-CoV-2 ZtHO|| Oist 3F HO|2 A 244 A|A>

AU2021266232B1;  AU2021266232C1:  AU2022202158A1  AU2022202158B2:  BR112021022419A2:  CA3137824A1;
iz £5 CL2021002965A1:  CN114466838A: CN114681443A; C02021015067A2; CR20210558A; ECSP21080528A; EP3953330AT:
KR20220031547A; KR20220045251A° PE20220432A1; US11351149B2; US2022062232A1; US2022142976A1: UY39372A




QO| X} WO 2021/176369

METHODS OF INHIBITING SARS—COV-2 REPLICATION AND TREATING CORONAVIRUS DISEASE 2019

- AE, 28=

3CL protease inhibitor for

indole- 2-carboxamide & 2

o =

H=

Boras, B., Jones, RM,, Anson, B.J. et al.
Preclinical characterization of an intravenous coronavirus
the potential
COVID19. Nat Commun 12, 6055 (2021).
https://doi.org/10.1038/s41467-021-26239-2

o Aol _N— =
TEE 2020-03-06 5 BEZAWADA, Padmavani: BURKE, Benjamin Joseph; HAWKING, Emma Louise;
=34 2021-03-03 woyz  HOFFMAN, Robert Louis: KANIA, Robert Steven; LILLIS, Jonathan Richard:
24 2021-09-10 =° O'BRIEN LARAMY, Matthew Nathan; PENCHEVA, Klimentina Dimitrova;
22y0| PFIZER INC. SULLIVAN, Bradley Paul; THIEL, Andrew John; TICEHURST, Martyn David
(3% 29
- N-((1S)-1-{[((1S)-3-hydroxy-2-oxo-1-{[(3S)-2-oxopyrrolidin-3-yllmethyl}propylJamino]carbonyl}-3-methylbutyl)-4-methoxy-1H-

alkaline
phosphatase

S

PF-00835231
(Active Moiety)

o

A
0 Oy-NH
o] 0
\ H 7
QMN\)LN& Pon
>’H OH

treatment of
PF-07304814

(Prodrug)

(2Alol)

- H3 Cjorst AEUjHi0|A

- HJ(H#S5, H7 B):
PEG400, O, &

SBE-B-CD HE&= HP-B-CD Xt A, ofEk=

N-((1S)-1-{[((1S)-3-hydroxy-2-oxo-1-{[(3S)-2-oxopyrrolidin-3- yllmethyl} propyl)amino] carbonyl}-3-methylbutyl)-
4-methoxy-1H-indole-2-carboxamide(PF-00835231,

PF-73048149] & 23)

A(SARS-CoV-2 E3H9| 3CL pro0i| Chgh &d(H3-4)
- SHIO|2{A &4 A (H5-6)

A2 H|O|E8D 5 A

2712 23t It
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QO| X} WO 2021/205298

COMPOUNDS AND METHODS FOR THE TREATMENT OF COVID-19

U 2020-03-06 & BEZAWADA, Padmavani; HAWKING, Emma Louise
_ HOFFMAN, Robert Louis; JAINI, Rohit; KANIA, Robert Steven
e b 2021-03-03 - . )
KULKARNI, Samir: LILLIS, Jonathan Richard: LUTHRA, Suman
2 2021-09-10 ity 2 O'BRIEN LARAMY, Matthew Nathan; OWEN, Dafydd Rhys
PENCHEVA, Klimentina Dimitrova; PETTERSSON, Martin Youngjin
RANE, Anil Mahadeo; SAMMONS, Matthew Forrest
=H¢ PFIZER INC. SULLIVAN, Bradley Paul; THIEL, Andrew John
TICEHURST, Martyn David; TUTTLE, Jamison Bryce
(37% 29
- 5719 3F3hE, M, 2MHE, 2| =8 (PF-7304814, 00835231 & XZ3h)
)
@ 2o
(A Aol
(3S)-3-({/\/-[(4-methoxy-1/-/-indol-2-yl)carbonyl]-L-leucyl}amino)-2-oxo-4-[(3S)-2-oxopyrrolidin-3-yl]butyl dihydrogen
phosphate (PF-7304814)/ N-((1S)-1-{[((1S)-3-hydroxy-2-oxo-1-{[(3S)-2-oxopyrrolidin-3-ylJmethyl}propyl)amino]
carbonyl}-3-methylbutyl)- 4-methoxy-1H-indole-2-carboxamide (PF-00835231) < 3Igt&
- B3 OfQfst I ZLIHIO|2{ A(SARS-CoV-2 Z3HO| 3CL prod]| CHEF d(H3-4), IHPO|2|A &4 A|JH(HE5-7)
- PF-7304814 A|3: PEG400, PEG3350, (PEG400 &' PEG3350) &gt L= Z2|AZH|O|E80 A&




QO| X} WO 2021/205296

METHOD OF TREATING COVID-19

oMU 2020-04-05 &

220l 2021-04-01 HOFFMAN, Robert Louis; KANIA, Robert Steven
) HMHZF | OWEN, Dafydd Rhys; PETTERSSON, Martin Youngjin
S/HE 2021-10-14 SAMMONS, Matthew Forrest; TUTTLE, Jamison Bryce
=H¢ PFIZER INC.

(4 :,L%k [0

57| 35H2. 0|2 H3tst= COVID-19 %|& HiH

(3S)-3-({/\/-[(4-methoxy-1/-/-indol-2-yl)carbonyl]-L-leucyl}amino)-2-oxo-4-[(3S)-2- oxopyrrolidin-3-yllbutyl acetate:
(39)-3~({/\/-[(4-methoxy-1/-/-indol-2-yl)carbonyl]-L-leucyl}amino)-2-oxo-4-[(3S)-2- oxopyrrolidin-3-yllbutyl pivalate;
(3S)-3-({/\/-[(4-methoxy-1/-/-indol-2-yl)carbonyl]-L-leucyl}amino)-2-oxo-4-[(3S)-2-oxopyrrolidin-3-yl]butyl benzoate:
(3S)-3-({/\V/-[(4-methoxy-1/-/-indol-2-yl)carbonyl]-L-leucyl}amino)-2-oxo-4-[(3S)-2-oxopyrrolidin-3-yl]butyl 4-methylbenzoate:
(39)-3~({/\/-[(4-methoxy-1/-/-indol-2-yl)carbonyl]-L-leucyl}amino)-2-oxo-4-[(3S)-2-oxopyrrolidin-3-yllbutyl 4-fluorobenzoate;
(3S)-3-({/\/-[(4-methoxy-1/-/-indol-2-yl)carbonyl]-L-leucyl}amino)-2-oxo-4-[(3S)-2-oxopyrrolidin-3-yl]butyl 4-cyanobenzoate;
(3S)-3-({/\/-[(4-methoxy-1/-/-indol-2-yl)carbonyl]-L-leucyl}amino)-2-oxo-4-[(3S)-2-oxopyrrolidin-3-yl]butyl 4-methoxybenzoate;
(39)-3~({/\/-[(4-methoxy-1/-/-indol-2-yl)carbonyl]-L-leucyl}amino)-2-oxo-4-[(3S)-2-oxopyrrolidin-3-yl]butyl 4-chlorobenzoate;
(39)-3~({/\/-[(4-methoxy-1/-/-indol-2-yl)carbonyl]-L-leucyl}amino)-2-oxo-4-[(3S)-2-oxopyrrolidin-3-ylJbutyl 2,6-dichlorobenzoate;
(3S)-3~({/\/-[(4-methoxy-1/-/-indol-2-yl)carbonyl-L-leucyl}amino)-2-oxo-4-[(3S)-2-oxopyrrolidin-3-yl Jbutyl 2,6~-dimethylbenzoate:
(3S)-3-({/\/-1(4-methoxy-1/-/-Indol-2-yl)carbonyl]-L-leucyl}amino)-2-oxo-4-[(3S)-2-oxopyrrolidin-3-yllbutyl 2,6-difluorobenzoate;
(39)-3-({/\/-[(4-methoxy-1/-/-indol-2-yl)carbonyl]-L-leucyl}amino)-2-oxo-4-[(3S)-2-oxopyrrolidin-3-yl]butyl 2,6-dimethoxybenzoate;
(3S)-3-({\/-{(4-methoxy-1/-/-indol-2-yl)carbonyl]-L-leucyl }amino)-2-oxo-4-{(3S)-2-oxopyrrolidin-3-yl]butyl 4-chloro-2-hydroxybenzoate:
(3S)-3-({/\/-{(4-methoxy-1/-/-indol-2-yl)carbonyl]-L-leucyl}amino)-2-oxo-4-[(3S)-2-oxopyrrolidin-3-yl]butyl 4-cyano-2-fluorobenzoate;
(3S)-3-({/\/-[(4-methoxy-1/-/-indol-2-yl)carbonyl]-L-leucyl}amino)-2-oxo-4-[(3S)-2- oxopyrrolidin-3-yllbutyl 2-cyanobenzoate;
(& Ao
N—((1S)-1-{[((1S)—3-hydroxy—2—oxo—1—{[(3S)—2—oxopyrro|idin—3—y|]methy|}propy|)amino]carbonyl}-3—methy|butyl)—
4-methoxy-1H-indole-2-carboxamide(PF-00835231) & 3lgt=

- 3CL protease 4| H/E(AMAIG 1-15 3t3H=)
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COMPOUNDS AND METHOD OF TREATING COVID-19

oY 2020-04-05 & KANIA, Robert Steven; OWEN, Dafydd Rhys
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ANTIVIRAL HETEROARYL KETONE DERIVATIVES
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- EELECTIGEY 37 XIZX

MOE A |02 (3, 017 5 134859 [
HMET | 2B S5 =) 3] 7} 7131\}8-%9_]
UYL | FOIFE@AE+AR), AE(YAE), So] e YUE) A A
ololEEHEMPP)S B3] 105712 BAASZ0] T3 oF,
PP(Medicines Patent Pool)= 9]°Fg S351H ARAte} 2foldlla @42 &l AUEAte] AHEtoldiag fof &

@ AES FAL520) AP /HHoR 33 2 A=S st T4 B UAI(20104 B
2rmei2 ug: 0jF $712 vs FAAS F71 AU $20

ouNE | Sy u2tH|2(EIDD-2801/MK-4482) 200 mg: 2] HaiAt FA|

- {(2R,3S,4R,5R)-3,4-Dihydroxy-5-[(47)-4-(hydroxyimino)-2-oxo-3,4-dihydropyrimidin-1(2H)-yl]
oxolan-2-ylimethyl 2-methylpropanoate

- Aol B-D-N4-hydroxycytidine(NHC, EIDD-1931)=2 Agt
-> N|ZUW|A] triphosphate &0 2 THAKNHC-TP) CAS No.

N-OH N-OH N-OH 2349386-89-4

A ) A
[—( NH (_‘{ NH 0o o o ((NH
0 o0 N"Qo HO-P-0-P-0-P-0— o N”QO
5 \(_7, > \(_7' OH OH OH \(_7’
HO OH HO OH

Molnupiravir N-hydroxycytidine, NHC NHC-TP
(oxime tautomer) (oxime tautomer)
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- NHC-TP= SARS-CoV-2 RNA Z2|H2}otA|(nspl2)d] 712 A1-85te], A=2LH9 vlo|2{A0] =A|
APFollA] 2 ESHAE ThAl AJEo] o] J, o2 A AMES R

- NZAFA EC50 0.67~2.66 ntM(A549 Ajix), 0.32~2.03 uM(Vero E6 A)E)
- Alpha (B.1.1.7), Beta (B.1.351), Gamma (P.1), Delta (B.1.617.2), Lambda(C.37), Mu (B.1.621)
Omicron (B.1.1.529/BA.1 and BA.1.1): A} 94X &3t EC50 0.95-2.6 M.

- 7h& Y85 Za2|2 200 mg, croscarmellose sodium, hydroxypropyl cellulose,
magnesium stearate, microcrystalline cellulose and purified water.

- 78<& Al hypromellose, red iron oxide, titanium dioxide.

- 784 DY E: white ink made of butyl alcohol, dehydrated alcohol, isopropyl alcohol,
potassium hydroxide, propylene glycol, purified water, shellac, strong ammonia

solution, titanium dioxide.

SARS-CoV-2 23] SHRI2, 5502 A3 9130l 22 45 L 555 49l et

- 18N o), Aot BaE A, AE =4 7157). YT AlRI(Eo =4 T d-s=4E 71D
- 57 2 59 oldof] Fof Hil Y = X|BA| RO WEEA] %S

- OE A2U9 RBALE ARSE & QY B A24 AleAPE Aoz AESH] ok FAHHIEE
(EEREIE, FARA) B HAZBIERPON, AVl 24F 58 o)

i
_>': i
o
ol
~
2
)
o
ol
5
>,
ofn

1] 800 mg(200 mg 4 74%), 1Y 28], 5UTHRA% 5URT} 71 7RE AFRA] Ei UZEIA| 248)
14339 chg(184] o)), eblEale Soke 30% 9@ P4 &t

AAL HIAAE, RS &

B BE(15-305%), ARY=RY 24704
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378 - of22] tj&h Drug Innovation Ventures at Emoryo|A 7§EHEIDD-1931, 2013%¥~)
A=A AZRQUAL, ofga}, A|FFof, FzHtol2A Sof & vioj2{A Fut B
HEAS 20189 =r-mjeu)2 ZJHEIDD-19319] isopropyl K7A)
- 20199 QIZZQX} R a8 Tt & vpo|2|AXN2 1A A1, 20209 QAEFAXT X582 IND submission
- 20209 FEAIRE Ysto g Ei-mjepd]20o] SARS-CoV-20] Tt & ulola{A &HA WA
- Ridgeback Biotherapeutics L.P.oj| 2fo]A A, 3e} sVA oFAA, S84 A1E
X2 £9

WO 2019/113462

US 11331331(==
KR 10-2248165(5-2)
KR 10-2021-7012910(£3}

Emory Univ.

WO 2021/159044 Emory Univ.

WO 2022/047229

[ AN

WO 2019/173602
KR 10-2020-7028655

Emory Univ., Merck

Emory Univ.

WO 2021/137913 Emory Univ.

N4-Hydroxycytidine And Derivatives And
Anti-Viral Uses Related Thereto (2&)
N4-hydroxycytidine and derivatives and

anti-viral uses related thereto

Novel forms of antiviral nucleosides(Z23 &)

Preparation of 4'-halogen contg. nucleotide
and nucleoside therapeutics and uses
related thereto

Preparation of 4'-halogen contg. nucleotide and
nucleoside therapeutics and wuses related
thereto

Patentscope

Applicant:
Emory
Merck
Ridgeback

Keyword:
SARS-CoV-2
nspl2
RdRp
EIDD-2801
EIDD-1931
molnupiravir




[HETE, Z2FB, B T3 50

CN

CN

CN

CN

CN

CN

CN

CN

CN

CN

1127778387

112552288

112608357

113735925

113831377

113880903

113880902

113956312

114306254

114306284

Hangzhou Cheminspire
Technologies

Hangzhou Cheminspire
Technologies

Hangzhou Cheminspire
Technologies

Jiangsu Ruishi
Biological Technology

Jiangsu Zenji
Pharmaceuticals

Xiamen Weijia
Pharmaceutical

Jiangsu Ruishi
Biological Technology

Shandong Cheng-
chuang Blue Sea
Pharm. Tech.

Anhui HaiKang
Pharmaceutical

Zenji Research
Laboratories

form A for
inhibitor and

Molnupiravir crystal
SARS-CoV-2  polymerase
preparation method thereof

Method for preparing 4-hydroxyamino -5'-
(2-methyl propanoyl) uridine

Preparation of antiviral drug Molnupiravir
using microchannel reactor

Key intermediate of antiviral drug
molnupiravir and its preparation method
with high yield

Preparation of molnupiravir related substances
and its application in molnupiravir active
pharmaceutical ingredients

Preparation of molnupiravir with cytidine as
starting material

Molnupiravir pharmaceutical intermediate

and its preparation method

Method for preparation of molnupiravir

Preparation method of antiviral drug
molnupiravir
Antivirus molnupiravir taste-masking

granule and preparation method thereof
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CN 114315933

CN 114478658

[MEYE 243,

IN 202141018775
IN 202121014827

IN 202121005152

IN 202141011933
IN 20211042313

IN 202121029804

[NHC zua]

WO 2015/038596
US 10149859 B2

ol

| -

Haihua Life (Xiamen)
Technology

Suzhou Zenji
Pharmaceuticals Ltd.

T]
Divi's Laboratories

Fermenta Biotech
Fermenta Biotech

OPTIMUS DRUGS PVT

Ami Lifesciences
Private

Century
Pharmaceuticals

Emory Univ.

- 152 -

Preparation method of potential anti- novel
coronavirus drug molnupiravir

Synthetic method of molnupiravir using
sodium carbonate

Process for the preparation of molnupiravir

Scalable Two Step Synthesis Of
Molnupiravir

Chemo-Enzymatic Process For
Synthesis Of Molnupiravir

IMPROVED PROCESS FOR MOLNUPIRAVIR

Synthesis of molnupiravir by green chemistry

An improved process for the synthesis of
molnupiravir through catalysis

Preparation of amino acid-containing
nucleotide and nucleoside triphosphates as
antiviral agents

(EFVX-01931 (EIDD-1931))




WO 2016/106050

AU 2015370004 B2
KR 10-2017-7020692

WO 2016/145142

WO 2017/156380
US 10874683 B2

Emory Univ.

Emory Univ.

Emory Univ.

Preparation of N4-hydroxycytidine and
derivatives and antiviral uses elated
thereto(EIDD-1931, S-=4] &)

Preparation of amino acid-containing nucleotide
and nucleoside triphosphates as antiviral agents
EIDD-2023

Preparation of N4-hydroxycytidine and
derivatives and antiviral uses elated
thereto(EIDD-1931 & S =XA))
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ola] tHY WO 2019/113462

N4—-HYDROXYCYTIDINE AND DERIVATIVES AND ANTI-VIRAL USES RELATED THERETO

MY 2017-12-07 & PAINTER, George, R.
£¢9¢Y 2018-12-07 e BLUEMLING, Gregory, R.
30 2019-06-13 =° NATCHUS, Michael, G.
£¢¢ Emory University GUTHRIE, David

(37% 2%

- oP| eRIEE Eolole & OIF OI8%F Z=HHO|FA 5 HIORA A 228 ZHE & HN’OR5

(ALAfol) ‘,r',’]"\‘N

- EIDD-2801 & A|R*H R-0-X Z‘N 0

HIH QOF - N(4)-hydroxycytidine(EIDD-1931)2| IH}jo|2{A ZFHO|| Cisk 217HRoss River, EEE, WEE, VEE, O _

CHIK HIO|2{A) Arenaviridae(Lassa fever virus X&), Togaviridae(VEEV, EEEV, WEEV, CHIKV “D
5), Flaviviridae(DENV2, YFV, ZIKV &), Bunyaviridae(Severe fever thrombocytopenia R? 5 5R3
syndrome virus &), Coronaviridae(MERS, SARS &), Influenza virus, Ebola virus, Norovirus,
Picornaviridae(Poliovirus 5), parainfluenza, RSV & Formula l

ol

- QFE-EES), QIZ 2Rt SARS, MERSO|| CHH 2F2| S IHEIDD-2801 5)

r

AU2018378832A1, AU2018378832B2: AU2018378832B9: AU2021206866A1; BR112020010581A2; CA3082191A1, CA3082191C:
CN111372592A) EP3706762A1; EP3706762A4; GB2581936A; GB2581936B: GB2590198A; GB2590198B: IL274155A;
JP2021042235A; JP2021165280A: JP2021505530A: JP6804790B1:

KR102248165B1; KR20200071119A° KR20210050594A;

PH12020550607A1; RU2020116571A; RU2020116571A3; SG11202004403QA0

US11197882B2; US11331331B2; US2020276219A1; US2022016153A1




o2l iy WO 2021/159044

N4—-HYDROXYCYTIDINE AND DERIVATIVES AND ANTI-VIRAL USES RELATED THERETO

U 2020-02-07 & PAINTER, George R.; BLUEMLING, Gregory R.
Z2AY 2021-02-07 e NATCHUS, Michael G.; MAO, Shuli

2 2021-08-12 =0 MARENGO, Jose; HAGER, Michael W.

£9¢ Emory University PERRYMAN, David

(37 2
- 57| SRIBZ T3Pl SARSCOV-2 |2E 24 5

HnOH
B
R'O ON‘J*O

e, 23 9 93 © o o i

! HO-P— HO-P-0-P— HO-P-0-P-0-P Rﬁﬂ\é

HO OH ! : : : : :

OH® OH OH® OH OH OH® or )

28 8% Formula XXI where Rf is alkyl or carbocyclyl.

(& Al0)

- EIDD-2801 & A|R%HH

- N(4)-hydroxycytidine(EIDD-1931)2] IHfo|2{A ZHHO|| CHst S 1HRoss River, EEE, WEE, VEE, CHIK HO|2{4)
Arenaviridae(Lassa fever virus A&}, Togaviridae(VEEV, EEEV, WEEV, CHIKV &), Flaviviridae(DENV2, YRV, ZIKV 5),
Bunyaviridae(Severe fever thrombocytopenia syndrome virus =), Coronaviridae(MERS, SARS &), Influenza virus,
Ebola virus, Norovirus, Picornaviridae(Poliovirus &), parainfluenza, RSV =

- USSTHHULA E3), AEFUR}, SARS, MERSO| Cgt 2F2| g uHEIDD-2801 &)

e 55 EP4017501A1; TW202140040A; US2021252033A1
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o222 CHey WO 2019/173602

4'-HALOGEN CONTAINING NUCLEOTIDE AND NUCLEOSIDE THERAPEUTIC COMPOSITIONS AND USES RELATED THERETO

Ml 2018-03-07
29y 2019-03-07 st EQIRNRTYEJAS e dR'
Y 2019-09-12 =9 ;e
= BLUEMLING, Gregory R.
£H9 Emory University
(37% 2%
- ol/| SRlEE E&ok= 29E O|F Ol8%F Z=ELHO[3A & Ho[3A ZIF X| =4
1 1 i
R-O0-X ,, Q
U 4 w l" VI\{J\NH
Z.
R R-0-X {"N"0 RO Z~N/J§o
Cl 3 U 4 o)
R2| R R R4
Cl 3 '
2 p3 o R Cl"_ R3
Uy 2% R®R N ReRe R R2 R3
Formula I Formula I1 Formula ITla Formula IITb
(AA[9)) o
- EIDD-2749, 1 H34|(EIDD-2838 E3}) S A|REHH
- EIDD-2749, EIDD-2838 52| gHHjo|2|{A st | /R
Togaviridae(VEEV, EEEV, WEEV, CHIKV £), Bunyaviridae(Severe fever thrombocytopenia syndrome "~V o .}y °
virus 5), Arenaviridae(Lassa Fever virus S), Influenza virus, parainfluenza, RSV, Ebola virus, ™ -
Coronaviridae(MERS, SARS &), Flaviviridae(DENV2, YFV, ZIKV 5), Norovirus, Picornaviridae e
(PO”OV]FUS %) EIDD-02749
AU2019231725A1; BR112020018209A2; CA3093222A1; CN112074506A'EA202092117A1; EP3762372A1; EP3762372A4;
ez E5 GB2589205A; JP2021517132A; KR20200140274A; PH12020551404A1; RU2020132881A; SG11202008527WA;
US2021308168A1




ozl iy WO 2021/137913

NOVEL FORMS OF ANTIVIRAL NUCLEOSIDES

Ml 2020-08-27 BOTHE, Jameson R.
=HY 2021-08-27 BRUNSKILL, Andrew Patrick Jude
ZIY 2022-03-03 2HH2ZF | LOCKWOOD, Mark
= o0 Emory University NEWMAN, Justin Allen
LIETE MERCK SHARP & DOHME SAINDANE, Manohar T.
(37% 2%
~{(2A, 35,48, 5A)-3 4-dlihydroxy-5-[(42)-4-(hydroxyirrino)-2-oxo-3 4-dihydropyrimidin- 0 OYN NOH
(2J7)-ylJoxolan-2-yl}methyl  2-methylpropanoate(molnupiravir) 2783 1, OlF 0O[&8%F 4 +C O. _N_ .=
SARS-CoV-2 3} HPoJR|~ 85 0’\0'
- EEEV, WEEV, VEEV, CHIK, Ebola virus, influenza virus, RSV, Zika virus, CH, He oM
coronaviruses(SARS-CoV, MERS-CoV, SARS-CoV-2. 5)
(& Alof)
Y 2o _

- Molnupiravir Z4d [, I

- e A - Tablet ¥

200 mg of M.olnuplrawrf Form 1, 200 mg of Molnupiravir, Form I,

67.1 mg of microcrystalline cellulose, 21.25 mg microcrystalline cellulose,

8.6 mg of hydroxypropyl cellulose,

) 21.25 mg of lactose,
8.6 mg of croscarmellose sodium, )
. 6.00 mg of croscarmellose sodium, and

1.4 mg of magnesium stearate. .

encapsulation into hydroxypropyl methylcellulose capsules. 1.50 mg of magnesium stearate.
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ojrZ=0IES TP X - TASE I3 A

o B3, SpojRke A FAE

+ 9| FZ E 5| Z(Medicines Patent Pool(MPP))2 UN X[ tH 2 £3]

27} 105712 Ei 957} TiALO 2 OloHEES| B(MPP)+1} AP £3] ato]

5 2lo|MAE Sof Mas=oll 2lUtES 255t

L—0= O

I Ea
=
[

2%

2ol
il

CHA| (2010 A2))

3}0| X
(agzlmrg) 2to| A i S
<= — el 2

H3 . 45
@AIEE Q) \ -
U , ey

Bk

@ MPPL: slo|xjtete] eloldAd] 276 X aA] AMEE 3|yst
— BA|oF A X3]Al= MPP Ao ATt A5 EA||F AJALZ

® (2¥E)) WHO?H Z21H9E 2A)" 2587 vl e A}

|-'>'

__— T 2@ e)

XY N-FAS 27} SPo]AHHAZH|E): 957]= T4
s, oz, gEat,
OPELIILIAEF, T2, « BARF A= & Q= Fobs2 mIlEL,
ZEC/oF, W22t .
HES, 23t S gt 3=, BetAl ojxg

srjok AESAEAA ofclt 7hs)et vl A atel alolHAs A2

5= SUolle 2EE FHAA WA

10571= o

o A2U19 Al A &A| 7]l& o7 H 551 7ol &
[ so|at F72| 27 CER-THES Z2jorE. 2|2
e (A zH ) @722 ) (HIZ22, Y| 2)
25 | H9I290%F (MRNA) g4 oot gHgolof gHgo|of
A HLE o|oFE S3{BU 204 §O|, | o|E S8BT 2folHA FHO
=1 = = s ’ = = s ' =
R 92712 S5 A-ZAS 9542 BTN 2UE | H-FAS 105742 23 2og AHR M HelE B7IAE
ISR |t atn og I EE T B PP Ex FrAE o | Sk HISE LR EOIMAS
£351901 A7 12700 H-EAS B0 23
i R MEZ| 2 SHIO|ZE|U A2 A4AF 2EEZ, SEARED =2 R 2
SEpAAr ==t e ST E A e SH0IOFE ALY Aht




B HIS=a(Veklury) FE(IGIAIBIZ, Z2|0{E) B3 XIZ2H

HOE A | ZeEols AfoldAE, ol 57 5) 2uje] 27pl
- 2020. 52, AU BAF CR(QLE, TP|ARE S)ot 85 AREA BtoldAS MAste] 1270 501 2are a0
EALE Bt AAu2 B3 AR A A
- WHOZ} W] £4] AQIApbR] £ Erkfe] COVID-19 A1, A|APt 2912 ttx] 2E] oA Zejols Eafolx]
HMED | H2ses gusas ST

SREBE | A-AHI=(GS-5734)

- ofelicAl ARIAKATP)O] XA, ofdichl H2e]QE|= Mok 1800015.57-5

WO 2021/154687

BABA|H| 2(GS-5734) Y 42(GS-443902)

- FEERAE 2|Esiit Bta A AR ¢ RNA SA1E AFSEAd S85 A1, RNA &g Al

- (ABA|] vlol A &)
YR} QRI7| /g Nl Foje 48AtolA Nlzuliet & viol2{A &4d EC50 9.9nM
AR H] AHIAEL Calu-3 M| AB49-ACE2 A& EojS. 72A17E 48A1710] EC50 280 nM, 115 nM &
S22 FEA] FHAE|= Fuol2a & da WO 2021/243157
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JEFSE | - 2ABRGER, G4t HdEEHE2-HER-Ao| ZR2HAER WO 2019/014247

WO 2021/207049

HEUY | SARS-CoV-2 21l ext2, thgof] slidshs Y W 20124014, 40kg o) UA AL

- T, AaEstE 94% olsl, HAAtA K& e AL 7Y B Alejuktigwo] Wast FR}

- Aol &AHeGFR 30 ml/min O]2hofAlk= FofsiA] Ok=

88 8% | - ALY 200 mg(P5183), A2 olF 100 mg(§A8), 3081208 A 1% ofs] A Az

- B Fo7IRE 54, Fvte bRt Fof, AR Fofrik2 102 oY

- (4 EMA) 34 2@ = 74 oy Fo,

AtARZR7F D QQX|ol ££0 2 ¥hNS 71=Ado] Q)= A= 3%
w 15%
EL

gJorz B 59

2

o

—

% ¥ | (NIAID-ACTT-1 3AIF) 21871A|9] AR Ad# 102, 9jef
T A BYUS BB/FES WA 10594 AR
- 58} 957HolA Al 11, 9jorE 18Y

- oju] ECMO E& 714 &8 39 #jolAE o]} §ig

Jo
F

(GS-US-540-9012 AGAIR) 5458 Ue7Fe/g0l == vlud oA ol
- FOAEIR 32 FOA(SE HE = 7Y olU). ddE 87% da

o O

289 =oF TEA|, B0l 0.7 % (2/279) vs 2Jokt 5.3% (15/283)

(#lo]Zof thst &7}-EMA) A|3xhy A3l A} Alpha (B.1.1.7), Beta (B.1.351), Gamma (P.1),
Delta (B.1.617.2)0] thsl S-Afst shuatolaiA guK1.58] o]at Bish

rlov
o

AR Aol UEhte P B3 Ratge 15 24 S SAleIM Uehte
RRR8L ojx|YE(SF 10%)

[
of379] ¥kS 2 opjmai
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do
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. A71s #A1 87t (ALT), A8=4d 71678
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WA =AW (sinus bradycardia), T2 E-=H] A|ZF AAL

H| al Ay AdA], CYP3A4, OATP1B1, OATP1B3 AA|A= AL
B OB | 20287] AuW(1-30%), AFR7IZE AAURYE 3671Y
- 20| 3 ylo]ajA O]oRE
j’ﬁ;‘fﬂ - C¥ 719 x| 2|2 LE A} o]E of2a} ulolgA x| BAE 7](2014-2016)
e o] gz e aAgjyawc) o2 s gt Hoju Jper Ect
- 2020.29 SARS-CoV-2 X828 AARAF A|H =<2
- 2020.549YE SARS-CoV-2 X|gA|2 7IGAFR-29l
X=X EY

WO 2009/132135
KR 10-1681559

WO 2012/012465

WO 2012/012776
KR 10-1821680

WO 2016/069826
KR 10-1822348

WO 2017/049060

Gilead Sciences Inc.

Gilead Sciences Inc.

Gilead Sciences Inc.

Gilead Sciences Inc.

Gilead Sciences Inc.

1' - Substituted Carba-Nucleoside Analogs for
antiviral treatment (3}gH=)

Methods for the preparation of diasteromerically
pure phosphoramidate prodrugs (AlAY)

Methods and compounds for
paramyxoviridae virus infections (3}32Fs)

treating

Methods for treating filoviridae virus infections
(ol =2t vtol A X 58)

Preparation of amino acid-containing nucleotides

and methods for treating Arenaviridae and
Coronaviridae virus infections
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Patentscope, etc.,

Applicant:
Gilead

Keyword:
SARS-CoV-2

9] 2

2E
CAS No.




WO 2017/184668

WO 2018/204198

WO 2019/014247

WO 2021/154687

WO 2021/207049

WO 2021/243157

WO 2021/262826

Gilead Sciences Inc.

Gilead Sciences Inc.

Gilead Sciences Inc.

Gilead Sciences Inc.

Gilead Sciences Inc.

Gilead Sciences Inc.

Gilead Sciences Inc.
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Preparation of amino acid-containing
nucleosides for treating flaviviridae virus
infections (X]7} vlo]2|A X|E8)

Crystalline forms of 2-ethylbutyl 2-(((S)-

(((2R, 3S, 4R,5R)-5-(4-aminopyrrolo [2,1-f] [1,2,4]
triazin-7-yl) - 5-cyano-3,4- dihydroxy tetra
hydro furan-2-yl)methoxy) (phenoxy)
phosphoryl) amino) propanoate (23 3)

Compositions comprising an RNA polymerase
inhibitor and cyclodextrin for treating viral
infections (A1)

Methods for treating SARS-CoV-2 infections
using nucleosides and prodrugs
thereof (SARS-CoV-2 X|&28)

Inhalation formulations of 1'-cyano substituted
carbanucleoside analogs (A&, §U%, 5271%3)

Pharmaceutical compositions comprising remdesivir
in combination with other antiviral agents for
treating or preventing a viral infection such as
coronavirus (S22} H-851K] 43)

Preparation of 1'-cyano nucleoside analogs and
uses thereof as anti viral agents




E o = WO02009/132135

1' —SUBSTITUTED CARBA—NUCLEOSIDE ANALOGS FOR ANTIVIRAL TREATMENT

M 2008-04-23
EHY 2009-04-22 e 2t BUTLER, Thomas; CHO, Aesop; KIM, Choung, U.
ZAHY 2009-10-29 =° PARRISH, Jay: SAUNDERS, Oliver, L.; ZHANG, Lijun
=49l GILEAD SCIENCES, INC.
- Formula 19| 3=
(X1, X2&= CH: R82 NH2 R92 H R
R1, R3, R5= H; R2, R4= OH; R6 = CN; y !
o — \‘\N
R72 0 . R SN
[ R \ X N
é/P/N\/l\o/ oG N P
HHH Q OF \ N rR?
2 8.9f \O CH; RE_//
X 1 RE
l RE_ _r/R
N R
(Rin ‘
Formula I
nZ 0, R2 (C1-C8)¥Z 3)
- A7) SIBrEE EStste RS, HCB S|t A5l /i, Flaviviridae family HIO|2{A 2 x| = HiHH
CN102015714A; CN102015714B; CN102046626A; CN104262345A; CN104262345B
= EP2268642A1; EP2268642B1; EP2280973A1; EP2280973B1. EP2937350A1; EP2937350B1;
u —
e <3 JP2011518835A; JP2011521903A; JP2014012739A; JP2014040471A; JP5425186B2; JP5425187B2;
(IP5 ZAl) KR101645742B1; KR101681559B1; KR101856404B1; KR20110004883A; KR20110005888A; KR20160138591A
US2009317361A1; US2010021425A1; US2011293563A1; US2013034521A1; US2013344028A2; US8008264B2; US8012941B2;
US8318682B2; US8853171B2
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E o = WO 2012/012465

METHODS FOR THE PREPARATION OF DIASTEROMERICALLY PURE PHOSPHOR —AMIDATE PRODRUGS
M 2010-07-19
294Y 2011-07-19 CHO, Aesop
or HHHZI | CLARKE, Michael, O'Neil Hanrahan
] -N1-
S/ 2012-01-26 WOLCKENHAUER, Scott, Alan
=291 GILEAD SCIENCE INC.
. . SSTETT
RB N’/,,
\O/ij ’z,""P‘//O
Rd ’RC / \
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