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1) 0 22 AP} 2Hget “F2L19 A KT 2502 HH| =958 % AIAME, IP Focus H2021-04%, haX|AlXfAei
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TA2LHO il £5 2 WTO/TRIPS HI2tA

9 WG9l MY 05, 2020.10. OIEQt ot 2|7t25=20] WTO/TRIPS 2|3
z $Ho| UL xsto| XATYAHE BS QRS UXI|ZH HX|S= 2

ALt 2021.5.22.0l1 7|Z2] HIEMOIA 275k BRI 4

2
l
Hu
r
NN ©
£
=
on
it
el
r_u.
32
=
=X
0
n L
—_ |I°

7t LT ZERAottt= AIMS EHEot0] TTHEL X2, Wi, 25HH| SS Zetet F2LH9 &3 XxHd
2% RS FA 3Et BHGHKE 7 MH(HM| tHedat HAE| 712 HghS SIR20, +FHRtM= Qe

ot HoIZe ZE5I0d WTO 627H 3|=20| & KE5iuct.?

2021.6.4. EUz Z=2LH19 W1 JHZ0H| CHEE XIXEH 259
= PIo10] ZHAEAIE gah (MY &g

Ho

A= A| TRIPSQIY S| EX| Mx} 7tAsH £)2 MO T.Y 2021.6.18. EUS 0|0 26t LIRS Tatst 2
£MOIZ JENS HISH= KM E KISt

WTO/TRIPS #3|0M= 2021.6.8.~9. 3415]9], 2021.6.24. H|SAIZ|9], 2021.7.20. HISAIZ9 &
Ol Z2LH19 A SOf| CHEt XAHH 22 9|7 TA| 23 HQH| CHott] =2lotR,” 0|20 = HISAl=
0|9} 2021.10.13.~14. Y& SA2]20 A = AtRI0 THOIO =2l |2 ofULY. 0|2 20| Z2LH9 Y
A RAHH 25 9 TAQ 2o Ut =97t 0|R0X| 2= AL, WTO/TRIPS H&ES|0A OF Zz
LH 9 A1 S0 CHEH KK E5 2| BIXIQL BA5I0Y OISt 0|0 =25t ZHS W2l bk Qict”

M

2) WAIVER FROM CERTAIN PROVISIONS OF THE TRIPS AGREEMENT FOR THE PREVENTION, CONTAINMENT AND
TREATMENT OF COVID-19 (2 October 2020), IP/C/W/669; S12E0AM = 2 HOtA 42| “waiver’0il TSI Z2LE19 B
XM A, 271, R0" S 2] 80{E ARSI ACL:, WTOO| HIEE M2t 42 “waiver’= TRIPS T8 &= “2|29| HAI"
Ooff S22, “BAM2t= E¥0[ . 0/0f = 2UMUME "XMH 229F HA" £= "S55 ES2F HA", 0/0] thet ofde=
KM 25 HH7, “So] BE HAl, AP AT EE 55 A 2tE 80E A2 B,

3) WAIVER FROM CERTAIN PROVISIONS OF THE TRIPS AGREEMENT FOR THE PREVENTION, CONTAINMENT AND
TREATMENT OF COVID-19, REVISED DECISION TEXT (21 May 2021), IP/C/W/669/Rev.1.

4) URGENT TRADE POLICY RESPONSES TO THE COVID-19 CRISIS: INTELLECTUAL PROPERTY (4 June 2021), IP/C/
W/680.

5) DRAFT GENERAL COUNCIL DECLARATION ON THE TRIPS AGREEMENT AND PUBLIC HEALTH IN THE
CIRCUMSTANCES OF A PANDEMIC (18 June 2021), IP/C/W/681.

6) 2021.7.20. H|3A! 39| L2 “TRIPS Council agrees to continue discussions on IP response to COVID-19, https://
www.wto.org/english/news_e/news21_e/trip_20jul21_e.htm” = (2021.9.22. 2EXS).

7) WTO/TRIPS &5 =Q|XI2+ https://www.wto.org/english/tratop_e/trips_e/intel6_e.htm Z=x (2021.9.22. ZEESE);

WTOS| QJAtZH(decision-making)2 BHTH2|710| Qi ZAMIMA(consensus)0il 2l5H= Z10] 2/ZI0ILHWTO MEEH MOx X1
2h), Ol AXQI A0 2|=2| o|F HA| Q0| THEE AR &|¥=2] 3/49] FHHO 2 AXMSHHWTO HEEY M9IX M3HDb)).



T2LH19 HL0)| CHet Sof 2 A0 Lot D|= HIO0|E FF7t 2021.5. AXdEE EEet 0=, 0[0]
SHE20| FHA Ol5+7t =UCH. MAIR A7 |FHWHO)= 0] HRe| YHS XIX|oHH, “T MA E142(7]
S oi2e /|2t AE MQtotRal, S= uFet 2fA|0F £E HEZ2 D=9 il Sof 25 B =
X

o
AIX|off CHet SIHEs BE6IU, D3 OIS HEZE A 23 ofF BN = 0152 Wil +&

EU THols "l BZ2E M= 22 il Hxofel

o

Ho| ZHOIIM SOt Z470|2tH O|=2] MIHS Arde Aot
THA] CHAL 20215 LPIK| K7HEIT 12 QJ6l Z|A 19 5] 22k0| BHAIS COVAXE Edf 7|=26}7 |2 ot%ict?

S10|X}/HIO| QM| QFMI, DL S HHA IHLALSE HQAAZ L E61S 7 [SH D GiA Al MAREO| Z7}
otALt EARA717t iZEX| H= A0I2hks (SO XA B Bt 23] SEE R 2XE 22

4 QICHT HITS10LA MHLR7HE 9I5H Al 22 7|5 B WwHsiD CH

8) COVAX(COVID-19 Vaccines Global Access)= ZZLE 198410] ZHSH HZS EXO=Z 5t= =A O|LMEIEZ X4
= =710 Z2LH9 TH, Xz 2 #A0| et 3HE H20| 7Isdt=S IH AEES 28ske AS =X2= it UNICEF,
CEPI(Coalition for Epidemic Preparedness Innovations), Gavi(Global Alliance for Vaccines and Immunization) 2 WHOZt
ZEOR FL511 YUCHCOVAX BH0|X|, https://www.gavi.org/covax—facility ZZ (2021.9.22. ZE8%)).
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A2LH9 il £5] 2 WTO/TRIPS HI2tM 24

A WTO/TRIPS 21230 MEE U= T2LH9 Bidl 51 23 Mt Chaat 2ot

F2LHO WAl E522 WTO/TRIPS K2tk

EMHS HEY HE 22= Herg

WAIVER FROM CERTAIN PROVISIONS
OF THE TRIPS AGREEMENT FOR THE
PREVENTION, CONTAINMENT AND
TREATMENT OF COVID-19

IP/C/W/669 | 2020.10.2. Rl Hots

WAIVER FROM CERTAIN PROVISIONS
Qlk:, HOtS, OtZ2|7t 11, OF THE TRIPS AGREEMENT FOR THE
2021.5.21. | 22[HI0L, O|HE, HAAE|L S PREVENTION, CONTAINMENT AND
6274 =lE= TREATMENT OF COVID-19, REVISED
DECISION TEXT

IP/C/W/66
9/Rev.1.

URGENT TRADE POLICY RESPONSES TO

IP/C/W/680 2021.6.4. wEAE THE COVID-19 CRISIS: INTELLECTUAL
PROPERTY
DRAFT GENERAL COUNCIL
) DECLARATION ON THE TRIPS
IP/C/W/681 | 2021.6.18. wESE

AGREEMENT AND PUBLIC HEALTH IN
THE CIRCUMSTANCES OF A PANDEMIC

XM HS 2|5 FHA| MQtA EQtit +Hotof Hluw

SN BHNOR F22 e TS0 TR XA B35 BAO] Mol “TRLNQ MM i3t S517" 2
Off MEBE QUCE T2t QIERE H0tE0] 2020.10. WTOO| MiE¢et X[xfH HS O)F | X|
C/W/669)0l1= TRIPS 78 2 THS QIS {0 XIATYARHO) ChS HS HHIZ Q7151 ULt

0% 2021.5. QI=2} HOtZ2 OtEe|7t JF, S2[H(0F, O|FE, OAAE|L, I|X|, QIZU|AOf, ALY,
LDC(Least developed countries, LDC) 1&, 22|, HEF0IE S(627H WTO &&=t &4 X|XfH &
S HH|Q| et 7|12tS SPYSt £H-OKIP/C/W/669/Rev.1)E MIZdIRULE.

71 MMM XX HA E2| 2] MPlolli= So1=2 OfL| 2t M=, CiXIRl, SHHIUMX| 25 Hatot]
Ct.
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TRIPS B8 M25Part )OS 8741 B Section)ol 45 TRIPS HEC) 242 HAMIH, 5 X2t 2 X

oI

[Sy)

A

SH, X2HEA, HGORIRI(CE), Eof, ICHXIEA, DISHELES] BHS(FY

£
e
o
T
o
=2
2

ra

HANH A ESY, 222d, AARHEAS] A §)8 HF QL.

RIT BUE| HIOLAOIALS Of 25 F1E XAHB(TRIPS F14ZX MOIX}, SUHIZKF & HasAleixte] BoE X
o)), M4 CIxjel, H5E 551, M7 QY 850 O[3 T MBS 9F 52RO ORS UHI|Z o
Rzt 242 Q76K QUCH(ROH +70t S) S5 0|200) T WAl STt 2RAS KAKAIHO R
A3 HI0E| SO TS MR, 50|t FAD| IR SOl i3 CIXIOIH, BIHEIR| o Mt BRA0| =

012} 20| 25 HA| (2| He7F IR IS, MEHH-CIXIQIHA7X] H2AE Silisk= A2 Wil S
of =tiEt= FXI0IA SHOojt XILEE ZITHO|H, SHHIO et 257X BElsh=s A2 7IE% £
Hohs A= EtIoHX| k= HITO| M7 E

|2t ESHA| 0| == Ve Hele Y

012} 20| ESHME N2fSk= NAMLHES| SR YPoHA
= AZLHN9 WA IS 2lsh XMF HEE MIIS2T Ot

QIGICH MOt BT o HX| 7|&9
2}, AZLH92 of-x|-X|=0fl ZHE RE J|&S Lot

EH
[

o
T'

/ //////////’ I

HIOtA &OHAM = F2LE199| Of e (prevention), S Xl(containment) = XX|(treatment)2}t 22 SH X|XH

™ HAIE Mol U0, WA FET OfLfet THZ|E, X=H|, 7|Z2| #il S0 ML 2 7|, ZYR

o
S EB|E S 0| ILEHECE 010 CHoto] XIAHE HAQ| CHAO| Eli= 7= M7t S ¥ lottt= T
O] AU, 0|5 HIF5I £HRM0M= 7|=2l HRAS SHE6] Z=LH192| O, MX|(treatment) = A
HIE 2t “XIck(diagnostics), X|&(therapeutics), HAl 2|27|7|, JHQIHSXH| 1E9| MF F= 4

P |
A Y HE WY Y TS ZE6shs B2MIE (health products) R 7|&"2 HSoIACE T12{LE =210
M BVt BHEE S FANCE et A & 22HQ X0|= A T =0
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OFAEZFH|UI71RE QHAI(HIO |21 A HIE] HHAY) L-HEEHA BHA(THZREE HAN2 7|E0 22HE HA S24F 7|
&S 0125101 7L 820|111, SI0|Ate} HELEC] mRNA HiAI2 AZLHMIE A7 |2 M3 AE3E Eidl
7120|222 Wi XZHH HS HE| =0= == mRNA H210f| S50 Ut 2Lt 2A9] SOl mRNA
71=0i| et SES 7t BAE0E SI0[XHt REHLES| A £2k2 didis ditsh|= 02l A2 S
Lt mRNA &0 22 HI0|20/9fF2 dit SHUM 2=H &5 S DIMeh 2201 Mt ZEHO| EetE
7 Q7| H20f| Hil HHEAMSE 28 S AXH M= eotRE X6, 0l={et Lot?= S5{tief0] Of

L|7| LHZ0|LH.

=9 g, it YO Lot 2 0|20 #Al iofl= R #HE £617]=0] ZMITE mRNA
= TAFSeFget 27|17F AM MEYS St/ | (eRE= 0|12
E2511, LNP HIZ7|&2 0|= OFRE A2 A

= XEL XK Lipid-based Nanoparticles, LNP) 70| Cl;

A HUHE S0| AMdd SHotn UM, 3l0|AL REHUE OFFHAL| LNPE EQJo ARZotd! UL
MRNA Ei& Xtl= A7 [S0|0M 22 S512] THAO|LY, LNP2| ZR0l= 7|&E S50 =8 J47+ ZXH5t
1, HAS YN HIEZHQL 22 FI/ e B -REE0ME &3 7|E S0/t Xttt 00 Hile]
E|E MAS @18t X2 1 OfsHetA 7t &0 g@raq?) 0|2t 22 S0l YO F=Lt19 £
AMHE 23 9RE HASICh= A2 7| 7H =46t O[SHAAIE 12iotX| 12 SIH0| 256t H2C2 =
= Ct

XM 25 o HA| MMOIA 275H= BAIQ| HAOl= TRIPS ™ MBS (Part |1, XMLl £isH)
[sli(enforcement)0|2} 22 XA ZlSHE BIX[SHT ZloH0l| CHSt

[=]
THUEESAET, Lot ET o)%i of= A= olfettt.

Bre X|Xf} O|SHRAY BREDE H5 of2
F

rol

_)'\_
BILE. O|0f A 25 B tefS S Al
BX

dlot0] Z=LH19 MH2 7|2FS0t0= Sod

ol
oA
%

Mz Eelidl 2Este] 2020.10.8. ZHUOAE HHY J&0| X&E= St AAR] Z=LH19 &

4l HEE SofEs AR piE A0|H, HE9 00| #l 7]=9f 20|EAN| JHLHYH Z0[=tal E

-|-

9) Mario Gaviria & Burcu Kilic, A network analysis of COVID-19 mRNA vaccine patents, Nature Biotechnology 39 (2021);
X 27)3H T2LH9 mRNA HiA10] ¢3! S5 51 &7, St=HI0|23 3] (2021.5.25.).

10) Pharma Moderna won't enforce COVID-19 vaccine patents during pandemic, https://www.fiercepharma.com/
pharma/leading-vaccine-player-moderna-won-t-enforce—-patents-against-other-companies-during-pandemic &%
(2021.9.22. 2 51L).
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et Yo
(X0 138)) B30 TE| CHe
T2LH199| OfE(prevention), XX|treatment) &=
A Hl(containment)S {8t ZItk(diagnostics), X|&
(therapeutics), W41, 2|=27|7], QAL SEH|, O
(2ot 131) BSol B i % 712t ol Mz E= 7924 R 1 MEYY H +HUS 2
F2LH92| 0f#(prevention), 2X(containment) & | Sh= EZHME(health products) X 71&1t 250
£ XZ(treatment)2t H2A5I0{ TRIPS &% Part 112 | TRIPS & Part 19 48 1, 4,5 L 7(4%H & K
M1, 4,5 Y 7(HAE 2 RRQIMA, Mkl | HAUTH, MU, S5, JAHIZ)e| 01 E= A
5], YH|L)o| 0|8 F= M2S st L= TRIPS | &5 ?I8h E= TRIPS ©E Part ||I(XI*41H el
B Part II(KIAKHATRO| Zg) of 0|32 i3t sl | &) & OIS Pt 2l@=e) ofs A
29| 9|22 £3|(General Council)e A 5 [X]HA
S A (501 281) HA7|2H
o[zt BMls 2E2=RH 2[4 3H RE, Sl
11 = HNE YYsiohs 62X o EXME HEot
A JIefet 0] EXoHK| e B HA SRE 2
3
(22 28, +F0 3. HHHSL o)
71 BHM= TRIPS &8 M14=0] THE AN, SEMALL X ASAHAN ES0= HEEA B3

N

>
ro

LS

rol
MU
0;

(ot 3%, 50t 4% z[HIHE=2| Ha|)
TRIPS X M66X M1&| M2 IV ==3|¥=(least developed country Members, LDC)
o HE|(ZEVHE=2] TRIPS ®F 012 R0i7|17hHE FootK| 45

0l

(Her4g, 825 )
= MCrAof ofgt BAl= WTO & MOZx Mol w80 Wef, £ & = 113 O|LHM 2|7t ZHEot 11 0|0
= HAVH S= 2 WK o HEg

02
op O

(22 5., +2t 6. 01247 HIgt)
3|=12 1994 GATT M|23Z 1(b) ¥ 1(c)=0ll M2 E= WTOL| 2 HAIS Saff 2 ZHol| &

S Eot0 FHE ZX(0H| CHol 0|9|E MI7|E =~ BlS

ool

FE EA|
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X0l Chet 20| TRIPS & HMie6Zx M1l e =|2I7H==(LDC) 2= (least developed country

Members)2| 2212 HolGtX| 4SS TEoID QTR0 33 & 230t 431 5

Y

TRIPS & HMi662 10z ZEIZHE=0A 2F2| 012 401 UNA 10H2] F7HEQ1 At
tX12t7|2t, general transition period)2 Q&SI XHIZHE=Z0| QX0 25t =712 K07(2t

2 QUEE FHBICt &, MEIZO| 3 M2U(1996.1.1.)28H 712 1042 A1 | 8 1 U
=, 2006.1.1.2E TRIPS @H Mg 9FE X|U7| ==, 0l= 2005.11.29. TRIPS &30 2¥o=
2013.7.1.7X] 13| HEEAT(P/C/40), 2013.6.11. TRIPS Q3|9 ZHO=Z 2021.7.1.7MX| 23| S1%
Z|ACH(IP/C/64) LIOP7}, YLHEITSH|ZH SHAtnk= HE2 20018 WTOE QU= TS 5, JgH|2 2
2 TRIPS X310 515101 Q07]7t2 2016.1.1. TEX| GIAGH |2 telsi3iom, 2015 02 2033E K2
S| 2 2RI

|7

—

[
|'II

o 1R
10 o0

| O mo
e

LDC 3|¢i=20i| Chst YPHM2t (70| Yetal @Xf, LDC 2l@=2 1 7|7t HAGIER ot MAME T2Lt
19 A1 SOfl CHSE XIRHR B35 92 BIR| MOt 40t MIE 512 X0l 2020.10.1. MSHHIUCL™ 1 Lge

THOZ, | DCE XAS Halst 242 1 G28H 1239 F7p7|7t 8¢
UHHET|7tS ARGIEZ ot Z0(Ct 2021.6.8.~9. €21 WTO TRIPS 2{213| 3|9|0fA] O|2{st LTSt
|2t A0l CHSHO] =2lotR oLt &Hololl =ESEK| ZotRaT, 2021.6.29. 2|2J0jlAf 2034.7.1.77kK] AEko| &

,_
U
O
Hu
HI
4
il
=
$0
rr
o
2
=)
r rr
01%

20215 9% &4 UN ZZIHE2S OFIIHLIAE Q4Fa} BEH OE|QMO}, Uake|, Y, 2ACt D]
3, MUlZ, AL2(0F, 4T S7ICH 08, ZH0}, XIE S 4674202 0t a7t th50| 2717} L0l
0l2h 20| H|MIHTZOIME ST T2LHO WAl S E52 H58 O|S= BT 0] s 27j0)
M B JHEALTL SHALO] CHE SMAS FAE 4 Q20T 27511, AIHER0| 22 Qs 027} OY

= = ﬂd
S0l Wil S HSE0| 1 R2 g2olch.(23 1], [# 3] &X)

11) WTO drugs patent waiver for LDCs extended until 2033, UN LDC Portals, https://www.un.org/ldcportal/
wto-drugs—patent-waiver—for-ldcs-extended-until-2033/ (2021.9.22. #&X<); WTO members agree to extend
drug patent exemption for poorest members, WTO website. https://www.wto.org/english/news_e/news15_e/
trip_0Bnov15_e.htm (2021.9.22. ZEX%).

12) EXTENSION OF THE TRANSITION PERIOD UNDER TRIPS ARTICLE 66.1 FOR LEAST DEVELOPED COUNTRY
MEMBERS, COMMUNICATION FROM CHAD ON BEHALF OF THE LDC GROUP (1 October 2020), IP/C/W/668.

13) WTO members agree to extend TRIPS transition period for LDCs until 1 July 2034, https://www.wto.org/english/
news_e/news21_e/trip_30jun21_e.htm (2021.9.22. 25T L),

14) UN list of least developed countries, https://unctad.org/topic/least-developed-countries/list &% (2021.9.19. &
B); =2t dot52 LDCO| Zet=lX| .
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0| E H=et et 201 2020.10.1. LDC 2lE=S2 TRIPS & Me6= M1ee| 707|2te] A= =
Fot= MI2ME WTOO| MZ5tRAL, 0= 2021.5. 12t HOIS0[ XX 2 OfF FHAM0|| tier +~Fot
MIE Al LDC 2|2==0] Cha= HOSIRA.

J 1) M MA 2718 I 2LH9 WA HEE(Z|A 18] HE, 2021.9.18. 7|1F)

Share of people who received at least one dose of COVID-19 vaccine. Sep 18, 2021

Total number of people who received at least one vaccine dose, divided by the total population of the country.

World

MNodata 0% 103 20% 30% 40% S50%. 60% T0% 80% *>803%
I I

£ Our Win Date, https://ourworldindata.org/grapher/share—people-vaccinated-covid (2021.9.19. Z5&<%)

ZiUiE= & YR 712 Wil »EE Al

(FA213 EE 71
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Suppression of RNA Recognition by Toll-like
Receptors: The Impact of Nucleoside Modification
and the Evolutionary Origin of RNA

Katalin Kariké,"* Michael Buckstein,? Houping Ni,2
and Drew Weissman?

'Department of Neurosurgery

2Department of Medicine

University of Pennsylvania School of Medicine
Philadelphia, Pennsylvania 19104

(XF: Katalin Kariko, ©: Drew Weissman)

7k21T9} HIO|AH HtAfo] SHAl S5

2l RNA containing modified nucleosides and methods of use thereof

ES{HS US 11/990646 EEHS
Eﬂ%ﬁ (2006.08.21) (%%j; 8278036 B2 (2012.10.02)

TRUSTEES OF THE

24xH M2 X} UNIVERSITY OF EL12t S5 2027.05.24 (PTA-H%
PENNSYLVANIA

This invention provides RNA, oligoribonucleotide, and polyribonucleotide molecules
comprising pseudouridine or a modified nucleoside, gene therapy vectors comprising

same, methods of synthesizing same, and methods for gene replacement, gene

Fo
2

o therapy, gene transcription silencing, and the delivery of therapeutic proteins to tissue
in vivo, comprising the molecules. The present invention also provides methods of

reducing the immunogenicity of RNA, oligoribonucleotide, and polyribonucleotide
molecules.

Am

stTeel

1. A method for inducing a mammalian cell to produce a protein of interest

i comprising: contacting said mammalian cell with in vitro—synthesized modified
claim

RNA encoding a protein of interest, wherein said in vitro—synthesized modified RNA
comprises the modified nucleoside pseudouridine.
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Patent filing activity for mRNA vaccines by indication focus and optimization methods
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M Infectious diseases

M Cancer Caj
p or poly(A)
30 Platform tail-modified . = o

Sequence or
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Percentage (%)
3

Nucleoside-modified *
10 4
Delivered by carrier @ @ — @ —@ . —OO_
0
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=X: Cecilia Martin & Drew Lowery, Nature reviews drug discovery, 2020
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=X S5, mRNA 84 24 H11M,2021. 8
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§}O|XKPﬂzer)9.f 2HLKModerna)2t 274 Ml #iml mRNA iAoz FRS = X2 F0{u(CureVac)Ol
F0{8(CureVac)0| O|S1t CHE EE2 mRNA 4 X At 2 E Hof| ALt 30|RKPfizer)2t L L
(Moderna)= H& = Q2|H(uridine)?! HIE#E=R2|H(methylpseudouridine)2 Aot Fot 20& Of
2ol ERHHOF SHLt, FO{tH(CureVac)2 X1 Q2|TIS AFRSIHIA F4t 2-8% B0| 7Hs3ICt'™ Al 3
At 25 LNPO| Z=L419 HIO|2HA S| AMO|T HEHMAS A3kt mRNAZ HOF MFoHH, 22 7|ls2 &
KUK e KEO0M = OIS HAUCt 20[XKPfizer)2t 2L (Moderna)7t Al &8210f 43t BiH,
F0{8(CureVac)0| 7HZSE mRNA A2 QAN MO T2LH9 Olgf SVt 48% =2 Uil 5{7} &|4 7|&
Q1 50%S E7[X| 510 Ml I mRNA Al 51717t SEHEHHC(2021H 62 302 7)™

OH

s

Am

5 &M
2HL(Moderna)@t HH0| 20HE!-5t0|XKBioNTech:Pfizer) & Ei&l H& Sars-Cov-2 HIO|ZAQ| ATIIO|3
ot= mRNAZE AMLHO| TZ0H0 ALO|T THHEHEO| AAEH ™

CHINIS S2I0R A5I% g
ST} OIS BRAE QIAIGH B2{6D 7IOIHECE. 0/0) ARRE= BH0| mRNA Al HESY 5 88 &

= O
Hsp ZHo|CH
mRNA A1 3 JHQ
sz mRNAO| CHEt mRNAZS| ALY
24 HoguS 38 by Mg
23 23| Ay mRNA-LNP
=
s ol o? LLL 92,
@ ®
] bl 1 w °§ gogp »
o Coy 000
(‘-.
D20 RNA polymerase LNP
e 5 UTR RNA HH& s =32, 24H|
;1= | Signalsequence L2y 2EE 22 PES L
1= & 2|25}
IE 2|H35} Hd z5
3 UTR oA B
Poly A tail

Z5: E513, mRNA Al 24 B, 2021. 8

18) Z=etst T2LH9 OIYUE HMH, M2 FO{E AL 2ro{H?, HCA0|ERA, 2021.07.23., https://www.medigatenews.
com/news/1827656425

19) Ml I mRNA FZLE19 Al Fojed ZL "SXIA', SOIAI0[AA, 2021.7.1., https://www.dongascience.com/news.
php?idx=47631
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0] SH0IA ZEHLKModerna) BiM0| =2 ABEE= 5-UTR &3 £5{(W02018/213789) 2 AL}0|
3(S) HeEo| HARYUMES SAA|7|= prefusion & B3 NIH §5{(US10960070 B2)E $H=20 £
SIAIMO| S|X| 411, HIO|0HE!- 50| XH(BioNTech:Pfizer) BiAI0| =2 AIREl= 5'-UTR & 5
(W02017/060314, $t= 10-2018-0057647)= St=0f o4l = O{QUCH Ciot, FZLM90| S&tHE

MRNA HAI0] S5{Z 22 OF%] 0274 AEIZN, XIZHel BLIEIZO| LRSI,

SHZ| X3t mRNA #3 FQES

s £90) 3 g

W02018/081318 USA |Z=LHI0[HA A0|T HYE pre—fusion QHFdst SAHO|

X

(i

p

oy

Iph

W02002/098443 o | GC & £H3t 5'UTR, 3'UTR, ORF #4& S8t mRN

W02015/085318 2HL |GC 2%, Hlg 8HY, 5'UTR, W02018/213789

W02021/159130,

gu 22U HHAl E5
154763, 150040 | oIt [EEHT9 mANA Sl 53

53 W02017/060314 | HIO|2HE | 3'UTR(AES&12S RNA) A, mRNA && X &1t

W02016/005004 | HIO|2QHE! | A30-linker-A70 &

T2LH19 mRNA #i4 E5{, HA[01, B4 SHREOARI 5 &

HH
WO2021/156267 | O\ 50012/019780: histone Stem—loop T

- 5UTR-AIS M S (signal sequence)-&t&-3'UTR-poly (A) tail 72Z&*
- AZLHI0[ZHA ATII0| 5 HEHEIS pre—fusion HENZ QFESIAIZI SO0 3 51 02
- 5'UTR, 3'UTR poly (A) tail2 siE7 |20k SX|E MB0i|M MEH = QP M THLUSIO AL

* W01999/14346, EP1083232(99 £¢), EP726319('96 £%!) UTR, &#, poly(A) tail & mRNA 7|z}

A 551, mRNA #iA 24 H11A, 2021. 8

i
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mRNA & 2 H&i} 1215 5'-Capping 2X0A BEHLKModerna)= #+=R2|H(pseudouriding)0|

= (=)

= N1-HIEA+TR2|H(N1-methylpseudouridine)S ALE$H UL IS JHE5EL, 2 E5|2 HRot0 QICH

In vitro transcription, H3 it 0|8 A =2 £35

ol B e

[ [y

SIS

M
rio

W02007/024708 | UPENN |Pseudouridine 08310 RNAO CHet HAEIS S ZAAY

HHHMES 0|60 IVTZ RNAS HA5 5 HR|oto] AIZHELHOIA] A&
[ WO2011/071981 | UPENN | L Koo
N1-methylpseudouridine& 0|&35t0 RNAOI Cist HARIS S ZAA7| 10 &

W02012/045076 | DL | E
/ H S S7IAZ (N1-methyl-pseudouridine AFZ2 AA[0], E3)

N1-methylpseudouridine2 023510 RNAY| LSt HYEIS S A7 |10 YHE
W02013/052523 =lE ]
m 02013/0 ALt SN, 2t S sHAE TR MM NT-methyl-pseudouridine AF2(HS )

o

EP 3590949 A1 24Lt | N1-methylpseudouridine &t RNA(HTHL|, 3, 1228

. HASIHALS 0|g.6|-0:| AU mRNA 2H : RNAO THet S ZEA(UPENN 20073 ZHS/HSE)
QFH SHO|X} BHAUA] AZE N1-methylpseudouridine S H& st 0[ZA| RNAG| Cieh HY
oS 24 s Ef“—.é! LSS0 2ot0AM= 2012-2013EF S/ E ZEHL ZHSHSE § &HE

_,_
=
|'0
\

EX: 5513, mRNA 84 24 5110, 2021. 8

mRNA 225K 2XH0AM 2HLHModerna)= Oligo—dT affinity = HPLC S Ak2olal, 3}0|X
(Pfizer)= Cellulose 0|8 HA|#E2 ARSI 1Lt ZEHLKModerna)= S0l S6141ES oFX| 2241,

30| XK Pfizer)= 3t=20| E5A1HS FHCH

IVT 0|5 mRNA MH| &3 FQ E5]

SIS 30 HAUE

W02014/152031 24 Oligo dT 0|2 HH|

W02014/152027 24 Oligo dT 0|2 HH|

W02017/223195 2OLt | Oligo dT &= hydroxyapatite 2

W02018/111967 2L |Rnase Il 11X Z2 0|2

t
f
W02014/144767 24U | AEX(Anion exchange), HPLC
f
f
f

W02019/036683 20 |HPLC Set A, 24

W02019/036685 244 |HPLC S8t gH|, &4

(50 W02017/182524 | HIO|22HEY | Cellulose OIS |

W02014/160243 | UPENN |HPLC St &K 4t

50 W02008/077592 | RO | HPLC S5t &A| #(US 8383340)

AIZIZIL MRNA BHIA| dSRNA S S8 H7|—Erif 215 57}
810|2He/210|X} HAIS SE=. ThaF MBI, IVT cellulose dsRNA RI3H A 242

=X S5, mRNA B4 24 5110, 2021. 8
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MRNA HHATHLOIA 71 S20t A2 S-S mMRNAS ESot MEWE SO = MEGH= A0(U
Ct. O 2Xl= E2|EA| ZEH|OtCHetw | T|Ef Z2|A(Pieter Cullis) 2IAS Zatst 042 WSIAHS0] ~4E
ZF Aol 2 2 HIEO 2 ol= X|EIL:=UXKLipid—-based Nanoparticles, LNP)7| {2311, X|Z
Xt ZHEE E™ 7[=2 0|2 ArbutusOi| 0= AL

20123 OFEEA(Arbutus)= OFFEtA(Acuitas)d| 7|2 AAIHE {00t LT, OFF|EtA(Acuitas)= 701
(CureVac)0ll 20163 MEZ0|MAS BO3HCE ESE O EFA(Acuitas)= 2EHLKModermna)lAIE AE2}
O|MAE S{HSI=0| oY MEZFO[MAQ| CHe HA 20| LMGHH 22l SO|CH 0] Eo270l| CHst XhA

ot 182 0| Issue paper?| £15 StudyOllA AA| CHEI1AL o

B

0|2} BI=0 OFFEfA(Acuitas)= MMM L2 TS Y012y XIE S5 0I1&% LNP 7|52 HIO|2HE
(BioNTech)1 &= £0|0, OtEEA(Arbutus)= Roivant?t 8522 HUEHE(Genevant)S AT

(Spin—out)5tHAM HMUEIE(Genevant)= LNP 71&2] £ AAIH0| F20| 7HSoiRIC 01 HIE2Z X
HIYtE(Genevant)= HIO|22MEI(BioNTech)0| A{E20|MAES 5{045t11, HIO|MEI(BioNTech)t StO[X}

(Pfizer)= oi'g 2tO[IAS E&ol T2LH19 HAS THERACE

2L (Moderna)?t 2f0|AK(Pfizen= 22t RAIELIEAL HIE TN 23 S5 S 2EY

(Moderna)= Y0124 XIE SM1022| 2RSS SHM=H et=0ll SoitFS oSHkl= UL, it OIS

Ietet 8= Sol= Soltlgot] dA SOIH

SLO|XKPfizer) BiAIO| A El= Y024 X1 ALC-0315 ¥ ALC-01599| EZES|= 0FFEIA(Acuitas)
A

=
O So= =0 SoltIY0l EX| HUH, 8= Sof= 1d UYEN UL

mRNA-LNP 221 F2 55 Y 23

Ok

i

fol
TH
o
re
H
i)
=
0o
o2

a

Cationic lipid:phospholipid:cholesterol:conjugated
W02009127060 OFREA US 8058069
FRE lipid=50-65:4-10:30-40:0.5-2 mol % (50:10:38:5:1.5)

W02017049245 2L Cationic lipid(SM-102), PEG-Lipid &2
[E@W02018170306 | BCiLt | SM-102 g K| (50:10:38.5:1.5)

W02021159130,
154763, 159040

WO02017075531 OFEFA Cationic lipid 2Z(ALC-0315) S (B32] 3), W02016/176330
W02015199952 OFF{EfA lipid &2 ALC-0159
W02018081480 OFF{EfA LNP X|&, Cationic lipid7t 40-50 mol% (47.5:10:40.8:1.7 &).

G 02018078053 | OFFErA, 7048 | ALC-0159, ALC-0315 S LNP H[F(50:10:38.5:1.5 or 7.5:10:40.8:1.7 5)
W02021156267 o1 ALC-0315:DSPC:Chol:ALC-0519=47.5:10:40.8:1.7 (BA)

2Ot 49~51:11.5~9.5:38.5:3~1

- R QIRKLNP) ) 2t A2(S5] 0|2 X1, PEG-AIZ), ZAH| 2 0l0] hat 231 S5 Zapy
- BELE 122 Q0|24 X 01, HI0|2E/S{0[XH= OFRIEIAS| 0|2 XZIT} PEG KIH AIS

* W01999/014346 mRNAS 0|24 X|ZS Ealsh= LI-UXIE Solf ™

=X: 5o, mRNA Bt 24 H 1M, 2021. 8
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0K

Y 2o

—_

>
rok
Olgk

0= =2 AANIH) A5 YA 27]-HEH AFANIAID)= ‘Z2LH9 AT HHEEA SH0f 25 34
9| E512 S5, 1742 0|=0] SEEZIQIC HIO|Q0ME(BioNTech), At=L|(Sanofi), 2AAD|AZ 2}
21(GSK) SOI NIAIDS} sl 55101 Tt 20| MAE HIZSIAUL.
AIO|3 THE XA NIH S515H o8
MS7I= IHEA o= =74 2= | T
FZLIHL0|2{A ATO[Z | WO2018/ US2020-061185 A
EP3532095 A1 | X X
T prefusion & | 081318 US10,960,070 B2
S5 S51%, mRNA Al 244 211, 2021. 8
S 2 HAH|LIOL St (UPenn) S35 &g
MS7I= IHEA o= e o= el k)
US 08,278,036
US 08,691,966
EP 1979364
US 08,748,089
EP 2510099 B1
US 08,808,982
EP 1979364
US 08,835,108
EP 2578685 B1
US 09,012,219
EP 2798064 B1
US 09,163,213 KR10-2171849
SALR2/H A | W02007/024708 EP 3112467 B1
_ US 09,371,511 JP 06842495 | KR10-2020-
RNA &4 712 | W02011/071931 EP 3144389 B1
US 09,371,544 0124331

EP 3287525 B1
EP 3421601 B1

US 09,750,824
US 10,006,007

EP 3611266
US 10,201,620

EP 3623474
US 10,232,055

EP 3677678

US 2019-321490
US 2020-030460

EX: E51H, mRNA g4l

=AM 1M, 2021. 8
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Ol EA(Arbutus)= ‘Y024 X|ZE Edtoh= SHA-XRUX ZHE 0 23 El CH0| E6|1E HRSHT Q
Ct 2HLKModerna)= OFREA(Arbutus)2t A2A 2H0|MAS MASH OFREtA(Acuitas)2t2] 2H0|MA
HMAZ OfEEA(Arbutus)2t EG12X =0|Ct. 30| XK Pfizer)= aliiE 7|=0f| CH3H MUIEIE(Genevant)2} 2t

OJHAS MEUH.

MS71s IHEH o= H

e
T

2AYEIY

UsS 9,006,417
US 9,404,127
US 9,518,272
US20190032051
mRNA-LNP | W02012/000104 X X X
US20130303587
US20160032320
US20160251681

US20170260523

US 8,058,069
US 8,492,369
W02009/127060
mRNA-LNP US 8,822,668 EP2279254 B1 JP5475753 X
(ZgH| 23)
US 9,364,435
US20200113832

=X E51F, mRNA B 24 H110, 2021. 8

OFHEIA(Acuitas)= ‘L0|24 X|Z, PEG-LipidS E&HsH= iA-X|ZIQUXFQ} RSl Ci4:0] EGIE HQ5}
10 UE} 3H0|RKPfizer)= Z2LH19 mRNA 840f| OFR[EfA(Acuitas)?| LNP 7|=2 0236t QUL

ORIERA(Acuitas)2] SHAFHIZIS NP 2121 S5 8 318
M7= INESH o= Sd = =LY XY
US 09,737,619
» JP 06594421
PEG-Lipid US 09,738,593 EP 3160938 B1
W02015/199952 JP 2017-522376 X
(ALC-0159) US 10,723,692 EP 3766916
JP 2019-218403
US 2021-107861
BOIRS M|\ 00017075531 | 10+166:298 EP3532103 1 1 018-533573 X
(ALC-0315) US 11,040,112 EP 3368507
MRNA-LNP KR 10-2019-
(ALC-0159 | WO02018/078053 | US 2020-0163878 | EP 3532094 | JP 2020-504764
0093816
ALC-0315)
EP 3368507
M| W02018/081480 | US 2020-121809 JP 2018-533573 X
EP 3532103

EX: E51F, mRNA A 24 H11M, 2021. 8
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HIAH|L|OF CHSt W (UPenn)2} 2 CE{LKModerna)2] &

BAIILIO} CH&F(UPenn)2] S51E2S

HAH|LIOF CHefil(UPenn)= “RAF REIHS ARESI0] HARY A7 = U HHo= 132149 0|2 §
5E SE3M1 RY, Y2 S U= Z7I0IM 55 ZEZ2RE #53=0 BEHL Moderna), HI0|2QHE!
(BioNTech) S2 HIAH|L|O} CHEIw (UPenn)2RE] #2|0|1H W2 MAJZE(Cellscript)2t sHE S50
CHSH 2IO|MAE HASIAUCE. = 22| HEE 0|0iT 0|5 5519 ¢ M=S 4HEH 71E2(Provisional
Application), CA(Continuation Application), Est=% & 222 7|YE0| =2 A= TSt EGIEH

o = SHO ©
YHS HINOR YBHSS U 4 T,

HAIH|L{O} CSHT(UPenn)2| SS1E# S5

2005, 08, 23 2006. 08. 21 2012.10.02 2014, 04, 08

60/710,164 PCT/US2006 US 8,278,036 US 8,691,966

0= 724 /032372 0352 02 58

afelzd
2014.06.10

US 8,748,089
02 5=

2019.04.17 2019.04.12

EP 2 578 685

o
wHSE

EP 3611 266A
HAEE

9] AHHIOIM EH R2|H(uridine)2] =82/ (pseudouridineg)2 22| X|2H0] IVT mRNAS S22
HMEL Mo ZYot= BHESS AMote, HHA eigds S/ IL= S+ Z210E 2005 88 MAA
21 Hgst M (Immunity)0ll AIXHSHHA] 71=-2l(Provisional Application)HI=E 0|E5t0] W2 SAUS

o =2

2t=5111(60/710, 164 2005.08.23. O|= 71&8), CA(Continuation Application), 28&¢ HEE &8

5101 YAFOIA 7HE0|28 3=0H0 7ISUH U AlRist S HE LISt H2lS Hat

oHH, Z|Z29| AUligt T2LH19 MM AIY SIES ool 2 HAM|L|OF Tt W (UPenn)2l R 7I=0] CHet

st
st ot=, MerD} Fiz 12111 0|5 SESHs Sof ZES2|Q 75 M2 MY 470 7|01H 42/0
0 7

o
540| 2 2102 REEH P2ALI2} T3t L HTAISOPIE AMGHS B2 HOR M2AEIC,

O 1=

32 BIO-IP ISSUE PAPER H2=



BELHModerna)2| 512t
2 r{L{Modema)= Of2fi & 161+ H 170{A] 2= Hit Z0| 219 viilo| ZHH £5| TEZR|Q S F=3MCL

2CiLL 50 S5 29 (1)

N1 HE4ER2/9 23 mRNA+LNP US10,403,789
EEI\I;IF DI1IAI HIEFT 2LIHE0[2{A mRNA HHAl US10,702,600(MERS tAl) W02017/070626
Eﬁl :-_}l_? N1 HE24E92]8 Z5 mRNA+LNP US10,577,403
- E%J = | gorey xESMI02) Bt US10,442,756; 10,266,485; 9,868,692 W02017/049245
N1 HE4=R2T 28 mRNA US10,064,959 W02012/045075
WO02017/070626, WO2021/154763, WO2021/1591
PEITY A = L0 A S 02017/070626, W02021/154763, W02021/159130,
W02021/159040
et | 5UTR-ORF-3'UTR-polyA tail, WO02014/164253, WO2018/144778 W0O2016/077125,
= 2Rt X, TE X3} WO02017/201317, W02020/263883
52l EUTR HAZFIOIXHTEE), ramp 5H5EAMS, purine 28, | W02014/093574, WO2016/077123, WO2016/100812,
| X135} G/C QAXI2t 2tz WO02018/213789, W02014/081507, WO2019/200171
ORF ORF-C Y&t 88t targeting moiety, AISAME | WO2014/159813, WO2015/085318, WO02013/0236974
3UTR miR ZEMY WO02014/093574, WO2016/011306, W02017/062513
_ RNA Polymerase2t Capping
2N L W02014/028429, WO2019/036682, W02020/172239
24 8% B30l
%Fﬂl‘ Rn[\lé‘ e NT-HEAZQ2IT, M2 8 At | W02012/045075, WO2013/052523, W02014/092924, WO2015/051169,
SO F ST e 25 AR W02015/051173, WO2015/089511, WO2015/196128, 118, 130
capping | cap analogue W02017/066781, 782, 789, 791, 793, 797
2oLt 50 55 29 (2)
] ) W02014/152027, WO2014/152031, WO2017/223195,
Oligo dT | Oligo dT
W02021/030533
Hal XM 29 AEX, Dnase, labelled DNA, SEC, WO02014/144767, WO2014/152030, WO2014/144711,
filtration, HPLC A W02017/223176, WO2019/036683, WO2016/036685
ZXM2| | RTPCR, mapping, 222 S WO2014/144039, W02014/144711
W02012/135805, W0O2013/090648, W0O2015/164674,
TN HIS 40|24 X|& :PEG-XIZ! QIX X BYAHZ | WO2016/118724, WO2016/118725, W02018/089540,
W02018/170306, W02020/061367
WO02017/112865, W02017/049245, W02018/232120,
mRNA-LNP W02018/170306, WO2020/061284, W02020/061295,
SM-102/ | szwy 20|24 X|Z(SM-102 S), PEG-X|Z! W02020/061317, WO02020/061332, W02018/170322,
ChDISPtC ! I/ W02018/232120, W02021/055935, W02021/055849
olesterol
PEG-DMG W02020/061367
I3 Of0| oAk T3} W02015/038892
W02017/218704, W02017/223135, W0O2018/053209,
M SHAX | NP MIESE, MA g, SHAX S W02019/046809, W02018/089540, W02020/061457,
W02020/160397, W02017/031232
Fod | 28 §0, Il5t £0, 02 20| £ W02013/090648
_ ) _ WO02015/034925, WO2016/011222, WO2015/034928,
_ SEY Circular S#AHZIZ{Z RNA S 222| % Al
a2 #a W02016/011226; W02017/049275
ZF7H=MQ1 | DC targeting moiety, ¥5k= XX Et7tl W02015/085318; W02021/026358
HRE0] | HOXMCMIA T2 RNA L3 WO02016/201377

v
=)

H
=
Am
Qb
H
=

SHO = MY R, SESHQ I Mt 23 56 55 & 7152 ArdAl

07} 2k 4 QIOOR, X4l BLIEE B
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Aol SHE 55 ZEEZ2|Q F15 YOI Of2Hel Ao E= Hiet 20| RELKModerna)= 7t
I} PCT E8 M2l §HS HIHOE HE0I0 M MA 2 =710 et EoHes SE X S8 S

OCt. F2LH190 S35t mRNA #iil #H S5 S 212 01X L=/t 0IS7H SEfQIEE XIEXQ1 2L H

2 2 F7H240] LRSI,

ZCLHModerna)2| E51E¥ SEX

2012. 04, 02 2012.03.09 2016. 04, 05

US 9,303,079

61/618,862
o= 724

PCT/US2013

/030060 0= S5

2018.12.05

2012.05.17

EP 2833922
eyce

T o/

61/648,286
0} 7ha

2012.07. 05

CN 108949772
ST HME

61/668,157
0= 723

2012.03.09 2018.01.30

US 9,878,056
0|2 52

2012.08. 10

PCT/US2013
/030068

61/681,648
IEPIET)

sel2e

°

°

°
29| A0 £ ™ Modified Polynucleotides 22 E&H &= (PCT/US2013/030060)2 2I5t0{ 2012
H AEEH 12287 4 712] 7152 E TIo0 HE S3Y HHE EEoI% 0|12 7|22 T2 PCT

=T
HE THSIA=0 0|25t £3 Y2 Rt 7|¥S: HIg BRI T M2HErt

=

i

34 BIO-IP ISSUE PAPER H2=



BC{LModerna)2| Modified Polynucleotides 22 E51H &=

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property
Organization
International Bureau

=
S

0 10 0 Ut

(10) International Publication Number

(43) International Publication Date _._-/ WO 2013‘1151664 Al
10 October 2013 (10.10.2013) WIPOIPCT
(51) International Patent Classification: 61/681,658 10 August 2012 (10.08.2012) us
ABIK 48/00 (2006.01) CO7H 21/04 (2006.01) 61/681,704 10 August 2012 (10.08.2012) Us
. e 61/681,720 10 August 2012 (10.082012) us
iy dntermatymat Appiinion Nombper: 1 61/681,742 10 August 2012 (10.08.2012) us
PCTUS20- 13030060 61/681,649 10 August 2012 (10.08.2012) us
(22) International Filing Date: 61/681,645 10 August 2012 (10,08 2012) us
9 March 2013 (09.03.2013) 61/681.661 10 August 2012 (10.08.2012) us
61/681,650 10 August 2012 (10.082012) us
(25) Filing Language: English 61/681,712 10 August 2012 (10.08.2012) us
(k5 Feblicative Easgitge: English 61/696,381 4 September 2012 (04.09.2012) us
61/709.303 3 October 2012 (03.10.2012) us
(30) Priority Data: 61/712,490 11 October 2012 (11,10,2012) us
61/618.862 2 April 2012 (02.04 2012) Us 61/737,168 14 December 2012 (14,12 2012) us
61/618.866 2 April 2012 (02.04 2012) us 61/737,203 14 December 2012 (14.12.2012) us
61/618.868 2 April 2012 (02.04 2012) us 61/737,155 14 December 2012 (14,12 2012) us
61/618.870 2 April 2012 (02.04 2012) us 61/737,213 14 December 2012 (14.12,2012) us
61/618.873 2 April 2012 (02.04 2012) us 61/737,134 14 December 2012 (14.12.2012) us
61/618,878 2 April 2012 (02.04 2012) us 61/737.174 14 December 2012 (14.12 2012) us
61/618.885 2 April 2012 (02.04 2012) us 61/737.138 14 December 2012 (14,12 2012) us
61/618.896 2 April 2012 (02.04 2012) us 61/737,152 14 December 2012 (14.12.2012) us
61/618.91 1 2 April 2012 (02.04 2012) us 61/737,184 14 December 2012 (14.12.2012) us
61/618,922 2 April 2012 (02.04 2012) us 61/737,160 14 December 2012 (14,12 2012) us
61/618,935 2 April 2012 (02.04,2012) us 61/737,135 14 December 2012 (14,12 2012) us
61/618,945 2 April 2012 (02.04 2012) us 61/737,191 14 December 2012 (14.12,2012) us
61/618,953 2 April 2012 (02.04 2012) us 61/737,130 14 December 2012 (14,12 2012) us
61/618,961 2 April 2012 (02.04 2012) us 61/737.147 14 December 2012 (14,12 2012) us
61/618,957 2 April 2012 (02.04 2012) us . )
61/648 286 17 May 2012 ( 17.05.2012) us (71) Applicant: MODERNA THERAPEUTICS [US/US]:
61/648.244 17 May 2012 (17.05.2012) us 161 First Street, First Floor, Cambridge, Massachusetts
61/668,157 5 July 2012 (05.07.2012) us 02142 {US).
61/681.667 10 August 2012 (10.08.2012) US ' (72) Inventors: BANCEL, Stephane; 68 Pinckney Road, Bo-
61/681,648 10 August 2012 (10.08.2012) us ston, Massachusetts 021 14 (US). CHAKRABORTY,
61/681.675 10 August 212 (10.082012) us Tirtha; 153 Wobum Street, Medford, Massachusetts
61/681.654 10 August 2012 (10.08.2012) us 02155 (US). DE FOUGEROLLES, Antenin; 66 Summit
61/681.687 10 August ig:g (:g-g: igg; us Avenue, Brookline, Massachusetts 02446 (US). EL-
61/681.647 10 August (10.08, us : . i
61/681.696 10 August 2012 ( 10.08.2012) us T L e, e

sachusetts 02138 (US). JOHN, Matthias; 338 Harvard St.

oHH 2L Moderna)= HIAH|LIOF CHEt W (UPenn)=2 2 H He[0|H™ 22 MATZE(Cellscript)2t 2017,

qn 32

5| REE2|QE F&0t= IP-RADHEHC

20| HAE HMASHH Z=LEH9 mRNA O] AlSi0l| F=0| 2 4 U= SHRYS AR =7 tHSdt
=0l 0l= mRNA #Hi219] i I Ajs} HAEZ £5] 243 HAISI0] A

=2 OlafiElt.
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B mRNA GI77HEr 2 AfISH S5HS EH TIAIM|LIO} CHEH (UPenn)?t 2ELKModerna), HFO|Q0H
Ei!(BioNTech)Ql 7I7IE0 et et o5, ME HE Jelil 0|8 REUFok= Sof ZEZ=R 15
=
=

:
F240] mRNA 81 Z§10] GBS 0T

71| ZBI01A MRNA #A JHLOIA 74 Z28 22 4E82IZ (pseudouridine) 2t KIZLH=IXHLNP)
SEISICL YA mANA 248 918t #E 82| pseudouridine)S B8t REILKModerna)2t 10|
QOHE(BioNTech)S XIZLI=QIA} 7|& 2H0|A

9} T2 F0j#(CureVac) #ER2IE (pseudouridine)0] OFdl Xiot QTS BB3H= 2HOZ UK 9
C}. FOf#(CureVac) SIAl mRNA H{Al JHT} BiZE S5/5 SRBIUKIL, YA S0l et 2o

M ZISAIERIT] A2 O 222 Z22 Ol E .

|>

HUS HZSIHA QHEXOZ 7|28 SHEICH & FJAt

O, Zl2 OAEIE, s, i|eE S0| HAAY

o

ZUME mRNA ZHES 5126} HHAIS Tt o
45 70009 @ = b O] mRNA XIXHH OFat NP 2455 S0 T
SiEots OIAEIZE mRNA LNP £3] 7188 S04 B2t 1500%~20002 & 7170] £

Z2= #E 7|1E0 FUEE Sl v R2H(pseudouridine)s UME = U= MER Y
LNP 23 7|=700| 0|20 X|X| &= st TZLF9 mRNA BHAL 7Hel 7|50 CHSH 2F0|MIA 0|7t =XiSt
0|t

=2
=
mo
4m
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=O£
>
1
e
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o
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V. 415 Study
2 (Moderna) mRNA BHAl E5] o4 B4

HnL HIEAIRA BT HS AL/ HE AL

LK Moderna)2] mRNA tiil E5]

SIxf Ar=235tE ZELKModerna)2l Z2LH9 mRNA BiAIO] sHAl J7|50(Xt Ed{= T 7HXICH D
BHAMS ZME ‘2 2201 KR IXKLNP, Lipid-based Nanoparticle), @ mRNA ‘9F2 M|

5h= M4 =R 2|5 (methylpseudouridine)

MRNA Al 'OFS HASHE o LS Y

=
LK(Moderna)= 0|22 E MEZI0|MA Aoks Salf 7|&as

0| Issue paperOfAd= 2L Moderna)2 Z2LH19 mRNA BEAOf| At

= 0|8 Ao 1A} BT,

0
n
rir
JOII
0=
Am
Ll
1o
H
I

2L Moderna) mRNA g4l E§] 0]+

MAZAZIFWHO)L MARHZISHWTO) ZHEUM =HXC= F2LH19 Hidl S5{A9 HiEA pHelds
UF 7|2HSOt QIHBIX| 2010F BHHE S51H QO =27t =YL J2iLt U Mo S5 Q07

HoM deiE Jtsd2 Mo 2210

FZLH9 8A JHHOIL M=, HONE M= S AEZH B0l HO0IX HIO|E|Z=2X|(Nature

Biotechnology) 20211 5250j= TZLH19 mRNA HiAl0] E5 22 2AMs1= 22V0) A=l 1 2
AT ChSat 20,

20) D=L 19 M S5 R0 =2 HiZ ¥ =2 WA, KOTRA, 2021. 6.
21) Gaviria, M., Kilic, B. A network analysis of COVID-19 mRNA vaccine patents. Nat Biotechnol 39, 546-548 (2021).
https://doi.org/10.1038/s41587-021-00912-9
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TZ2LH19 mRNA Al £ A DA T

Proaal Provisional

‘%Z\:\ S . Previsional
Arcturu,,s_/y%r‘é‘peutlcs -
-{//' \ 3 )

Tesla(

Development agreement

Joint patent app.

7
CureVac
GlaxoSmithKline ”

.\License /
agreement

Sublicense Sublicense

Joint ownership of COVID vaccine Spike protein patent app.

mANA RiboTherapeutics

Sublicense

Joint patent app. @
ellScript s b
a CellScript Exclusive license

Acuitas_

License Challenged \
o Aﬁ .
Q s

Agreement to form Genevarit Genevant

Joint patent
¢ UBC
Joint patent
Joint

Joint patent |‘ ] Ro |V ant patent app.

Joint
patent app.

Lawsui

Allele Biotechnology

Pfizer

=X: Gaviria &, Nature Biotechnology 20213 5 &S 0flA &%

 BACE B S22 EoVF M= ARE 0] i1 A= So{HEARe] AE0| 2 S A QUCH OfH
Issue paperfiA= 2EHLKModerna)2l mRNA giA £6 & BELHModerna)Zt MA I ZE(Cellscript)
2HE MEZIO|MAE 2 EF{Qt B{LKModerna)2} OFEEA(Arbutus) A0 X 01 E51S 4

O O|f+E EHolAL et

o

i -

P 7[EHOZ mRNA A HZSE2 @ 2 253, @ mRNA &4 H 88, @ 22| A, @ mRNA

LNP(Lipid-based Nanoparticle, XIZLIL- XN HE, ® HEstz2 228 4 QICt?

2L Moderna)2| T2L119 mRNA A £5 Olst= 0] MIASHE & @ mRNA &y & HI(MAIZHE
(Cellscriph 22 E MEZIOMAS 22 E5))1F @ mRNA LNP HZ(OHFEA(Arbutus)2te| £3)2t 2

0] QUC.

22) 551", mRNA B4l E524 B 1A, 2021. 8.
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mRNA A1 2 7§

sz mRNAO] gt mRNAZ]| AL}
2] Bejurg 3 by Mg
o @mRNA & @mRNA
34 ol b3 < @=c| ZA R
DZ2O0E RNA polymerase LNP
224 5 UTR RNA &L 22, 244
';I_,E Signal sequence  FE|RE|E ZR7 M2
o 2| A3t
2E A5} WU EF
3 UTR B EA
Poly A tail
EX: E51F, mRNA Al E5124 H11A(2021)0A] 2|
OFX| ZIHE|X| QS M7} BOF THIKQI AHA THRLO|L A0 3147} JRUOLE, B4

tAL

HT
1z
ol

LK Moderna)?t MAIZE(Cellscript)2] MEEIO|MA H 2k

‘

20214 Moderna2 mRNA 44

BELKModerna)2t AAIZE(Cellscript)2] MEZFO[MA H A (2017. 6. 26)= O|= S

M O§E3} Cellscripte] AR 5=

(SEC,Securities and Exchange Commission) AfO|E 0| AHIA|=0f QT

0]0f 2lotH E5{HALR! HAM|LIOF Ti5tw(UPenn, University of Pennsylvania in Philadelphia)=

mRNA Ribo Therapeutics2t= 2|A0]| =& 20[MAE 20{oIR L

HI310|MAZ 20t RELModerna)0H| CHA| AEI0JMAS 26§35 Z0|Ct,

ZHLH(Moderna)?t 20{ete
(Moderna)= AMEz2I0|MA
O40F SiTt,

23) https://www.sec.gov/Archives/edgar/data/1682852/000119312518323562/d577473dex108.htm [

2021.9.10.]
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MNEZIO|MA

A @2 HZFo| = =2 ¢

= worldwide, non—exclusive AEZ0|MAZ BLLL

2 E(Cellscript)d|Al XIZ5o

HES dAEE HAT

i

, A FZE(Cellscript)Zf 0]0f] CHEH A



mRNA 23 55 27

Penn

UNIVERSITY 0f PENNSYLVANIA

A

' YBIONT=CH

A

mRNA Ribo A EAL .
Therapeutics Emmp———— CellScript
n
E

EX: 3H2HI0|R& 3|, A2LE mRNA Al E5{ 274(2021)0|1A] 23|

BELKModerna)= 20209 1222 E F2LH9 mRNA BHAS TOisIXCH 0= SEHAYHE0| HS=
2HLKModerna)2] £7| 2 7A?Y0 20 2HLKModerna)2] 20211 At | DHESHS 6291 91000t &
2{(3H3 72 21009 R)0ICH 20201 ALE7| DiESH 75002t 2424(3t3} 85021 ) CHH| 808 014 Z7H51%iCt,

0|2 QIsH 2L{LKModera)7t 20214 127|0f MAIZE(Cellscript)oil XiZst MAIRE 19 48002 &
2i(2t2t 17209 #)0| 1, 2021 2:2710fl X[Fet A== 22 32002 Z2{(3tst 27009 24)0ICt. 0] HA|
2= HIE Hoiof T2 FYEE A2 2020 L7 |7IKIE 0|28t 2AlE XIZ0| YRATHL BTt

BE{LKModerna)7t MEEI0|MA Hi2 E5

0= SHEHHRAESE] AOIEN AAEN e RELKModerna)2t A FEE(Cellscript)2] MEZI0|MA
AN (2017. 6. 26)0fl= T8t AF ZS0| A0 T, RELKModerna)?t MEZI0|MAS BI2 £

of Ha = J2foltt. J2iA 2EL(Moderna)/t 220 B2 S6{7F SAURIX| A G0N FEisH

OIS A= ofoiX |0t TINE MEHE HIEIO 2 EAGIQICY

HI0]X(Nature) 2015F 6ES0l= HA| ‘AMELHY| AEER(fledging start—up) QU= HS EXIE EIOLA]
SHRI7F =l 2ELHModerna)oil that 2220] Al2ict ZELi(Modernay= mRNAZS &2siA BiXte| 20| I

Qof oMot HEE0IE ekt 55 M2/t Az Bhs & QU St 71ES JHE ol AU

o

ro

24) https://investors.modernatx.com/financial-information/sec—filings/?items_per_page=10&page=2 [£Z L2 :
2021.9.9]
22) Elie Dolgin, The Billion-Dollar Biotech, Nature, Vol 522, 2015.
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DL (Moderna)2| CEO= &% 104 L0l SAFIRE] S|FRTEE AAZTIX| 100712] 2Jof2 LHAIH
S Tllotets ZE7 QAT AL MLHoA BLot HMES MItH= YiobX| oA Z2E0| 22 At =

Ol mRNAZ 2EHLKModerna)2| 0t0]

C|Of= THA3IHAE DH2IX0|QIC

— =

SHA BERIQ| MBI} AAZ TQSH CHIKS MASIES Sit=

J2{Lt 22 2 HAYMAE AL0M FE0E mRNAS 3460 2olfSiCt. 12X 2™ 22| &
MENHREEH2 R 2 2 A0|7| ZOICt. 121 mRNAS &Kt =0 F045t
M LHOY S0{7+k S Mitots| Hofl Zoli=l0f H2|11 2 Z10|Ct

| WAL OF st (UPenn)Q| 7R 72| Z(Katalin Karikd)2t =& HIO|AZHDrew Weissman)O0|
#E%EIE'(pseudouridine)OILf 5-methylcytidines AFESHH MZ7t mRN pels At
WICt. 7122 et HIO|ARE2 mRNAZ2] S2|S(uridine)2 #E=52|S(pseudouridine) 22 HEigio 2
A HA A H(Immunogenicity)S ZAA7|= U S2= 13712] D555 S=olUL, 15 =0l T

5z 2

40| QUL

£ 3ol

E 18 ) Sl 2 HAH|L|Of it (UPenn) E51EH 3
MN&IIs SHISH o= RH o= LT
US 08,278,036
US 08,691,966
US 08,748,089 EP 1979364
US 08,808,982 EP 2510099 B1
US 08,835,108 EP 2578685 B1
US 09,163,213 EP 2798064 B1
US 09,371,511 EP 3112467 B1 KR10-2171849
SALFEH AL | WO02007/024708/
ANA 8141 712 | WO2011/071951 US 09,371,544 EP 3144389 B1 |JP 06842495 |KR10-2020-
US 09,371,544 EP 3287525 B1 0124331
US 09,750,824 EP 3421601 B1
US 10,006,007 EP 3611266
US 10,201,620 EP 3623474
US 10,232,055 EP 3677678
US 2019-321490
US 2020-030460

EX: 561, mRNA Al ES12M H11A(2021)01 A 2|
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0] & W02007/024708 £5{°2] 713t 12 “A messenger RNA comprising a pseudouridine

residue.” @2 AE5| SLCt

o1F0| 20214 92 U7ket mRNA #idl 5 &4 H M0 2/5tH ZE{LKModerna)2] mRNA 1

= & 59
2 HAH|LIOF CHEH W (UPenn)2| E5{EHQI #EQ2|H(pseudouridine) SHAME N1-methylES
I HESH N-1HEASESQE|T(N1-methylpseudouridine)g AF2SICH 0] N-1HEAER2|TI(NT-

methylpseudouridine)df| gt 5= ZELK(Moderna)?} 7HX|11 QUCH.

N

In Vitro Transcription(IVT)0llA| & st 0| 85H, HABLS 2 ZhA5t0 THHZ Mik2 St

2% (UPenn S3{) 18 844t | (UPenn S3) &3 At

0 0] (o]

H.C
fLNH HN)kNH ’ \NJ\NH
HO N 0 HO SN o S 0
o} 0 HO
(@]

OH OH OH OH OH OH
Uridine Pseudouridine N1-Methylpseudouridine
JHEE WA ALE

EX1: 551, mRNA H4 E5124 20 X(2021)01A L

DL (Moderna)7t MAIEE(Cellscript) 2FE MEZI0|MA 22 E51= mRNAS S£0] FO3HS T

Jn
Q'E
rr
Am
Qb
ro
S
|0
Hu
HT
ro
o
%
on
am
Qb
e
=]
ro
3>
H1
30
o
rm

Y AIAR0| 25t A4S 2ot Zal=X| =

(pseudouridine)2 AFE2St mRNAS QA2 STt

26) https://patentscope.wipo.int/search/en/detail.jsf;jsessionid=F159B13746682BAF894B773COC3D6EE4. wapp2nA?
docld=W02007024708&tab=PCTCLAIMS [Z|Z B2 : 2021. 9. 10]
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S3E2 F7i0IL S5 otof ot2= HAM(LIOF tHet(UPenn)Zt SiE S51H S EX| 42 F710]
Me 1 7152 dAsk= A0| 513 &oli7t Ot Z12 HAH|LIOL st (UPenn)7t LE|LI2I0IM &

2 SHS 10-2171849 55{0| 10 1 Fret 12 Ot 2Tt & HAM(LIOF Chefu(UPenn)
7t Le|Lt2tIAM +ER2|H (pseudouridine)S AF2EE mRNA 561 &85 2 & 370= 20| 5t 4 U=

G| Ofi= OFA &AF S0ICt (S71#=E 1 10-2020-0124331)

ERSE MEItSIL 049 AT HEAS UBGHE S REdk= AlRE U(in vitro) YHOZ A,
=]

ok -3 S mRNA ZH2E — A|SZHL-5H S mRNA 22t xSt Tzl

;58 Q5 WA IZ0ETT); 2 RNase Il 2612t RNase |1l 23 A=

C
9| M|7{: & ot OldS Zefots M SE22 FA(ot, ot 0142 HHIE mRNA 255 &fot

0f ZHIE RNA MAME ddote HA=EN
ol &7 HHl=, MM HY 23S FootAL 7] MEAML HAS AH E= HEAC
2 UAANZOZM MO ol HIEYME(immunogenic)0|l S80I RNA @& 2X} - A7|

RNA @E2AH= dsRNA 2XE R8st - £ MAstks A00IM, 22 Qla 47| HHIE M|
= dsRNAZ} G111 MIZZ0i| CHoH HA-R0] OfL|11, Ofm 47| FHIE RNA MK S2f 47| Al
2 -4 E mRNA Zi252 A2 MA)| ol =51, O 014 HARX| b= FAREH
(pseudouridine)(w), 1-HERARZ|H(m1w), 5-HEKZ|H(mb5U), 5-HEARZH(mobU) &
2-E|2R2|H(s2U)22 0|R0{T 22 MEE HAE K2 QA0|EE RaIH Tl Z3lst

b) RS2 MEE SEY AMOIEFIRIS] HHRI0] &7| HHIE RNA MK o~ U SOt HEAA,
A7 ERS22 ME7t HESHL St 09 Mx g HEES Eoichks BHALE Zelots, Y.
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DL Moderna)2t OFSLEA(Arbutus)2|

OFREA(Arbutus)2t OIFIEIA(Acuitas)?] IZA 2tOJMA A2k BEHLKModerna)?t OFHEFA(Acuitas)2]
MEZIO[MA Aok

OFEEA(Arbutus)2| 20174 4 132X HEXIZ?0| O/51H OFEEA(Arbutus)= 20134 128 OFE}
A(Acuitas)@t AZA 210|4A(cross license) A2 HZASIRCE. 0] H A4S OtFEIA(Acuitas)2t OFREA

(Arbutus)7t ZfA} A THEO| LR E5{0f CHoHH Lot H2E F0o = oh= A0IA.

OI#EfA(Acuitas)= 0|12 272 2ELK(Moderna)tilAl OFFEA(Arbutus) £51E AME2I0|MARZ H
O{5tALt. OFREA(Arbutus)= 2016 88 292 OF{EtA(Acuitas)M|Z| OFEtA(Acuitas)Zt 2L
(Moderna)ofl ME2I0|MAE K0{5t 2 OHREA(Arbutus)2} OFFIEFA (Acuitas) ALO|2] I 2A 2{0|MA

HAS StistAl fldiet 240|211 SX[SIRACt. F=A 2t0IA H A= S THLO0] SCHEH A2F I8t of

o
%S 1) 01Z MPIOR SIoke! 60 T AYS SHXIE 4 YES oh= X30| YL,

OFZEtA(Acuitas)= 2016 102 256U FE2A 2H0|MA Q0| 0{XI5| RESIEE OHFEA(Arbutus)7t
H oA o2 E 0[3SH0{0F STt F=AIGHH HLICH 0| AS H|7|SHRACE Z12iLt OFREA(Arbutus)7t &
A0 £AGH OFREtA(Acuitas)?t OFREA(Arbutus)2| LNP E5{01| CHaH HMISKIOAH MEE2I0|MAZS 20

o4 QiCh= R TS WAL, OFF{EtA(Acuitas)= 010 25510 HAdt= & 4S0| Al T
J2H = 0FEEA(Arbutus)2t OFFEtA(Acuitas)= 20184 28 A& Shsli(settlement)E 6L OFF

EA(Arbutus)2] 2EXIE0] 2|51 3i6E S5l OtFELA(Acuitas)7 OFEEA(Arbutus)2] LNP 535S
HABIAHLE MEZIO|MAS HOjE = U= A7t USS 25| ofUCt ottt JI2hM 2ELKModerna)
7} OtF{EfA(Acuitas) AN OFREA(Arbutus)2] LNP £615 MEZIO|[MA -2 2 MEI0IMAS &
08 Ha|7} gl= OFFErA(Acuitas)HAIA B2 Z40|0{A RELKModerna)7t siiEt E510f CHSt 535t A
B2l0|MAE HIX| 25t {02 He|E A2 2olrt.

DL Moderna)2] £E5 2 5AITHIPR) 9} XI5 At}

2L Moderna)= OFEEA(Arbutus)?| £61 37401 LS50 RFEAITHIPR, Inter Partes Review)S X7t
SIICID SICHIZQ S5 25 &1=R0ll= S2E0| UX| Tty &).%7 37 & US 9404127 S350l t510{=
2HLKModerna)2| FE0| HOSHMA FEet= TEHS BT, US 9364435 £612F EP 2279254 £
Ooff S 2 ELHModerna)el 0| Y HOFSHMM U 2F7} E[UCEH

27) https://investor.arbutusbio.com/news-releases/news-release-details/arbutus—injunction-survives—attempted-
appeal-acuitas [£|Z &2Y : 2021.9. 10]

28) https://investor.arbutusbio.com/news-releases/news-release—details/arbutus—settles-litigation-terminating-
acuitas-rights-Inp-0 [£/Z WEY : 2021. 9. 10]

29) 513, mRNA Hi4 5124 H11M, 2021. 8.
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Non-liposomal systems for nucleic acid delivery

oS US 14/642452 EEHS
?%%J?:'? (2015.03.00) (%%?j 9404127 (2016.08.02)

S H2IXt

ARBUTUS BIOPHARMA

E&72t 2031.06.30 (Terminal Disclai PSE=a
CORPORATION(CA) I (Terminal Disclaimer )

A composition comprising:
a plurality of nucleic acid-lipid particles, wherein each particle in the plurality of
particles comprises:

(a) a nucleic acid;

claim 1 (b) a cationic lipid;
(c) a non—cationic lipid; and
(d) a conjugated lipid that inhibits aggregation of particles,
wherein at least about 95% of the particles in the plurality of particles have a non-
lamellar morphology.
HiHo| HAl Non-liposomal systems for nucleic acid delivery
SHS US 14/462441 E2HS
(Ea (2014.08.18) (5=52) 9364435 (2016.06.14)
ARBUTUS BIOPHARMA
ST HX =47|7t 2029.04.15 (O book
AERA CORPORATION(CA) | (Grange book)
SoldHe

claim 1

1. A nucleic acid-lipid particle comprising:

(a) a nucleic acid;

(b) a cationic lipid comprising from 50 mol % to 85 mol % of the total lipid present in
the particle;

(c) a non—cationic lipid comprising from 13 mol % to 49.5 mol % of the total lipid
present in the particle: and

(d) a conjugated lipid that inhibits aggregation of particles comprising from 0.5 mol %

to 2 mol % of the total lipid present in the particle.
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ol Al Novel lipid formulations for nucleic acid delivery

sams EP 2009-731866 s=us
(Esio) (20090415 eag) 2279254 (2017.07.05)

ARBUTUS BIOPHARMA
Six Ha|X Z=&7|7¢ 2029.04.15
H 2t CORPORATION(CA) :

A nucleic acid-lipid particle comprising:

(a) a nucleic acid;

(b) a cationic lipid comprising from 50 mol % to 65 mol % of the total lipid present in
the particle;

i (c) a non—cationic lipid comprising up to 49.5 mol % of the total lipid present in the
particle and comprising a mixture of a phospholipid and cholesterol or a derivative
thereof, wherein the cholesterol or derivative thereof comprises from 30 mol % to 40
mol % of the total lipid present in the particle; and

(d) a conjugated lipid that inhibits aggregation of particles comprising from 0.5 mol %

to 2 mol % of the total lipid present in the particle.

J2{Lt US 8058069 £51(0]5t ‘Arbutus 069 £61)0f| tia 20194 1€ 9 BE{LKModerna)?t Arbutus
069 £517t £52t11 FHGIH LEHEH(PR)S F+et 710 thellM= 0|= PTAB(Patent Trial and Appeal
Board)7} &7} OtL|2t 1 20201 78 23201 2 L 0[]0 2235 2ELK(Moderna)s #1240 A
&2 HM7|5t0d Xidl S0|17, Reuters?] 2020 78 24Ut 7|ALY| 2J5tH 2EHLKModerna)2| Arbutus

069 E&| AL M7} 7|2te| Xt BELKModerna) 2717 10% sitaictn sty Y

O

30) https://portal.unifiedpatents.com/ptab/case/IPR2019-00554 [%|Z &2 : 2021. 9. 13]

31) Jan Wolfe, Moderna loses challenge to Arbutus patent on vaccine technology, Reuters 7|AL, 2020. 7. 24.
https://www.reuters.com/article/us—-moderna-patent-idUSKCN2402XY [£E &Y : 2021. 9. 10.]
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dHo| A Lipid formulations for nucleic acid delivery

SIS US 12/424367 E2HS
(&0 (2009.04.15) eag) 8058069 (2011.11.15)

ARBUTUS BIOPHARMA
x| Ha|X =£7|72¢ 2029.04.15
H =t CORPORATION(CA) |

1. A nucleic acid-lipid particle comprising:

(a) a nucleic acid;

(b) a cationic lipid comprising from 50 mol % to 65 mol % of the total lipid present in
the particle;

i (c) a non—cationic lipid comprising a mixture of a phospholipid and cholesterol or

a derivative thereof, wherein the phospholipid comprises from 4 mol % to 10 mol

% of the total lipid present in the particle and the cholesterol or derivative thereof
comprises from 30 mol % to 40 mol % of the total lipid present in the particle; and
(d) a conjugated lipid that inhibits aggregation of particles comprising from 0.5 mol %

to 2 mol % of the total lipid present in the particle.

PHLKModerna)?| ZZLH19 mRNA EiAI0| Arbutus 069 E0{E AAlot=X| HE= S2HoICH OFRE
A(Arbutus)?Zt OFE £51 2ok ASE M7[SHK|= 22 A= HOICH O|= SHA2HYIH30| MESE 2oLt

(Moderna)2| 27| H M0l M= SthHat AS0] it Hst QUL

A2 RE{LH(Moderna)?t Arbutus 069 5] fEHT YE & A2 1 5315 MG UL A
OII&0|7] HEY Z0|2He 2J740] U1,* I 7k540| ULk Prof DHLHH £5 dlie S517t 2
2he WHO| SYEUS I ZEHLK(Moderna)= OFFEA(Arbutus)Ofi A 2iTHTH Ealitl&Zels &

A2 O ElLt.

RNA2} 22 shit(nucleic acid)E SNALP(Stable Nucleic Acid-lipid Particle)dil '20{A] A|

m
Zof MEE 4~ U=E of= 7|=0|L.

32) Mark Terry, Moderna'’s Vaccine Technology Continues to be Tangled in Patent Challenges, BioSpace 7|At, 2020. 7.
https://www.biospace.com/article/moderna-loses—patent-challenge-with-arbutus-on-vaccine-technology/ [£1&
2021.9.10]

24.
=0l -
== -

48 BIO-IP ISSUE PAPER Hi2=



OFELEA(Arbutus)] LNP 7|&

Arbutus’ LNP Technology

ZX: Arbutus 20179 0|2 SHHMIQLE] EDAOA L3

£35{30] 20214 9& U7I5t mRNA HiA E5] 24 B IM0| 2/5HH Arbutus 069 E5i= st=0]|

HE oK Y2 A= mpotEct

m

of 4

CIot, 0|24 XM E7Q ZTMHIS SN YL II0tEZA QTR X2 0[E|=(Alnylam
Pharmaceuticals, Inc.)2] £5{(KR10-1766408, KR10-1967417)= 3t=0| S2& ME{0|H, 1 LIRS
Q0|2 X0 2EHLKModerna)?l SM1022t &7} 222 22|Li2to| M 2ELHModerna)2t S H|
SO=2 4= A| OHFEA(Arbutus)2t 2I0|MATL TQ b7

Qo 5|0 MO 2 ZYHIE HEY E<2 UX 0|2
S AEHE E= LNP 2 TE AAE0 et 7HZ0] 22
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V. A3} A
HA Ak 9] 7EE 4 Bt Al AAAQAEAP) F84

A2l AMAT |2 MRE 235
Mot EXfSE AN X2S Sladts 52 +HO =2 of|H{I2|'d(Evergreening) SoiXEt

HIX M7 | ™0 ZAY V|SEddE0 =8 42, He /P et=elA s X=X 222
7

ts-gt 7|=0[H0f WE Df2 71X|0f F==otH, O] -FUM Eoi7t S

H2FMAUM S517t 7kXI= 2i0|

High-Risk, High-Retumn Q2 M el MRS UAIE BI8S Zafe oithst 1Y X3 a4

— o of =l
TESM0| S 740] EXIO|CE. 0|2 OI5) Ef AFX CHH| H|QkAI] HOH= EXI5t HIHE XI2S 5|46H= =
25t 4o 2 K|AXHAHE HS(Evergreening) MEFS S5t o AMOIANS] SXA X|9| &HE L 6HE 2Jef
Zo| 7}X| BHALS =siCt 335

33) Evergreening, patent challenges, and effective market life in pharmaceuticals, J Health Econ (2012) 31, 327-339.
34) Intellectual Property Business Models Using Patents Acquisition: A case Study of Royalty Pharma Inc., J Commer
Biotechnol (2016)22(6), 6-18.
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OZEE 22 HOI|YSS 17 152 20| ‘Ot 18] (Evergreening) S5 X' S oot

=
ZO| JHE A0 M2t 471K HH=HE 718 SIS SHoI0] ofild 222 FHH 7iX| 22 SHH X

QIS QHBL7| ol =BHUCEDY 019t 240] S5IE 7|02 AIF W SHH XIS AHBIIA} SH=
22 ARIMA] 7 A2 UL

ORI 531 H2AS St OIoFE 4 B AT

Unigue Dosage
Form
T Compound
Packaging, Particular
Pa?ent § Formulation, etc,
Life ©
Cycle >
I A~
Time Very narrow patent
only covering product
N
Brand a
Life ©
Cycle >
Time

Z£X]: The generic challenge: understanding patents, FDA and pharmaceutical life-cycle management (2020)

TR0 Ci4-0f FOPIRSL olofZo| sty SUI BT SHSH 20| ZYS T 8= S5 52 b
(0] C

rﬂ
i
Kl
:IOg
on
>

A QA ZIRH IO SHE CHSHA| E)chs M2 Solf 22U=E2| +H(Life Cycle)a
ol B 71 TYS KNSAIZ|LL QUCH Ol2{eh M2 M/ | 7F oUs 2 EEH 7I%0|E(Licence In/
o=
=

Licence Out) ZFH0IA 7|=0|1™ 2

35) How Drug Life-Cycle Management Patent Strategies May Impact Formulary Management, Am J Manag Care (2016)
22, S487-S495.

36) YUE o7t 551 HAME FETL, st=aEAMARIER (2019)

37) Patents and licensing in pharmaceutical industry, MacedPharmBull (2015) 61(1), 51-59.

38) The generic challenge: understanding patents, FDA and pahrmceutical life-cycle management (2020)
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