EEEEE

11-1790423-000178-01

(20234 HE R&D S51X2F RIFA )

2141 mRNA 22l =9 JI2 S5
9! FE) L S8 24

2021.7.7. ~ 2023.5.30.
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219 Ado] gty g WAl SABOE mRNA WAlo] FEy] A25GS
A 2ot AAA Wh G4 Oih A% Yot 4% Fwe] Holsgdot
29 Ao A8sk/ 7Hssld mRNA WAl EdhEo] 5ol AEAAH] 71

W23 Ao Bg K5 7)4oleta ?—_Iﬂﬂi%

a9 A% st 2RUt9S 1%6-}04, FE ARE YT 5 AL AF Hlolg o]
anpH oz geat] YA, AEH o uy
}1\_1_‘ =

1__
o5 E5 WAL HFHA IF=

Eil EE@ %&7} U=
2 242 202149 FF R&D S5 XY AFY (mRNA ¥4 8 3AF 9 3 E919]
£5] £4(ISBN:978-89-6838-042-6))9] YUP|ER, Z21H19 mRNA ¥4l Fofo] g
71949 Moderna, Pfizer-BioNTech, Curevac 9 o3} gfo]dlA] TA|, B4 A 507
A¢d 719/71/dste 59 1770 E9 € AEA F8 EYRles =29 37 YIS
Z3Feto] & 2070 8 S99 S5 A 9 B4 (HA 717 1 2021.7.7.~2023.5.30) 5

olo] Tstol, H ANET Gl mRNA Al HIA Bl 7149 A A 5FS vy

3l mRNA WAl AA] #A 770 FQ 7]& Eoel #ed E5E gA U B4
7] £ B4& 8ot Z21H9 Hgy] o]$9o] A7] 3 S0 U mRNA AEA| HOH
E3 &9 % EALS E3] mRNA @Al Z=HE 2l RNA Hﬂﬂo {%ﬁl 13«1 JM

=
R&D W Aol BT 4 e AR S5 BEE ATILA B




e A 9 ZHHSE (A)e HAlo] AFHEE Y (mRNA7F encoding st IE2UHo[HA
#E FY)o EHo] Y= EF], ZRYHIo|HA FY EdHo], F= 2|5t ¢ Y AF
Hyo] EAo] & 57 5& WE EFSIAS

mRNA T4 9l in vitro transcription (B2 mRNA ++4 84 (5'-CAP, 5'-UTR, 3'-UTR,
Base modification, Poly(A)-tail §)°fl & 0] JAAY, T+ In vitro transcription B 2
717], DNA W= B4 BEEE FIA717] 93t 84 (RNA polymerase, 5 -capping
enzyme, J7Hg, AX 274 )l EAo] U= &7 52 BE EF19=

2 aA XLE /\}—9 G 4 RNAS 1 At %

4 9 298 w4 B S0l G 5 5 <c>§ 2RIA%S

mRNA AZA (D)= LNP (Lipid Nanoparticle) AHAo E%o] JAY LNPE FAol=

Aol g EAo] A= 53, A, Ast Foli XA, PEG &, 2HE 5o 9.
T+ LNPo| RNAZF EA1H Aol EA4o] %l £5], LNPY RNAS SAT wf AR8-Sl= 94
W 2 94 AR, INP AR 184 Heo] =, slo] B xt Sof EAo] Y £3]
55 D)2 EF319S

T3 A9 B 7149 A2 5 Mok A% 7|4 Hopd
Zus EA, HeolE, SolEed, il A, oh

A AA= LNP, 2EE/
IL o
Bt ALA #d VeE ERNE

I
Fo| 4] Lo HA o

Hlo]HA (Z2U19 E3JH o]Q9] 2 HgFo2 HgH E5e Fugo= nz
%%6'}932% Fg2lolgA o]Q9] ZrgHo= FAHE ET (AZZAAR} vpolg A, A7}
Hpol#| A B 7IeF Rl oigt WAl Y 5 ek S| E
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2001 = SR S 56l £H 31

(F) 207 FQ S|QIH ZMo| OFE5 J|&ER Zat (2021.07.07.~2023.05.30.)
(20218 78 7% O S/ME 22 O EA0| ZefE ZM0|22 H2[GHAS)

A~D ZHZ : &9 MY 9l

Z|X3} (A), mRNA 74 2 in vitro transcription (B),
2 SR (C), mRNA MEH (D)

A 0+0 0+0 0+0 0+0 0+1 0+0 0+1 (1)
1 Pfizer Inc. B 0+0 0+0 0+0 0+0 0+0 0+1 0+1 (1)
C 0+0 0+0 0+0 0+0 0+0 0+0 0+0
D 0+0 0+0 0+1 0+0 0+0 0+3 0+4 (3)
A 0+2 0+2 6+4 3+5 0+2 | 5+11 14 (6)+26 (12)
9 Modernatx. Inc B 2+3 14+7 59+12 = 3b6+14 8+2 38+7 156 (38)+45 (18)
o C 0+0 0+1 10+3 7+1 0+1 1046 | 27 (10)+12 (9)
D 2+6 | 14+18 5224 20417 5+7 | 34+18 127 (36)+90 (40)
_ A 02 242 242 1+ 01 147 6 (1)H18 (D)
3 F,Bﬁgmaeggugc’:ﬁ B | 2+42 1243 946 1144 240 845 44 (7}+19 (8)
GMBH C 1+1 141 140 1+1 1+0 1+0 6 (1)+3 (1)
D 6+4  17+10 32412 25+13  9+1 | 28+19 117 (18)+59 (19)
A 142 242 12+6 9+4 140 4+4 29 (7)+18 (5)
4 Curevac AG B 1240 | 2043 | 3449 | 29+4 17+ 26+4 138 (26)+21 (14)
C 140 2+0 13+7 | 1243 3+0 | 13+1 | 44 (13)+11 (6)
D 8+2 6+2 | 21412 1946 6+2 | 16+5 76 (15)+28 (13)
A 0+1 0+1 1+0 1+1 0+1 1+5 3 (1)+9 (4)
5 Nati%’;ahgaﬁ::”tes B 0+ 0+0  0+0 040 040 040 0+0
(NIH) C 00 00 040  0+0 0+ 0+ 0+0
D 0+0 0+0 0+0 0+0 0+0 0+2 0+2 (2)
o A 1+0 1+0 3+0 1+0 240 143 9 (1+3 (¥
5 ggr'}‘;esfjl'\%n?af B 040 1+ 643 341 040 241 12 ()+6 )
(U. Penn) C 0+1 0+0 2+0 0+0 0+1 1+0 3 (1)+2 (1)
D 0+1 0+1 1+1 142 0+1 146 3 (M+12 (7)
o A 0+0 0+0 0+0 0+0 0+0 0+2 0+2 (2)
, Brﬁgxeg}h’n?&a B 040 0«0  0+0  0+0 040 | 040 0+0
(UBO) C 00 00 040 040 0+ 0+ 0+0
D 142 23+2 47+4 | 2142 742 1842 | 117 (20)+14 (5)
A 0+0 0+0 0+0 0+0 0+0 0+0 0+0
8 Arbutus B 0+0 0+0 0+0 0+0 0+0 0+0 0+0
Biopharma Corp. C 0+0 0+0 0+0 0+0 0+0 0+0 0+0
D 2043 | 74+14  96+16 = 48+6  25+2 | 32+0 295 (39)+41 (17)




A 0+2 0+0 0+0 0+2 0+0 0+3 0+7 (3)
9 | Translate Bio. Inc B 2+2 3+3 12+4 9+4 3+1 5+3 34 (6)+17 (6)
T C 0+2 0+5 0+2 0+3 0+29 (12)
D 0+7 0+16 0+8 0+14 0+106 (47)
A 0+0 0+0 0+0 0+0 0+0
Translationale g~ " 147 943 440 640 | 140 5+0 26 314 (2)
10 Onkologie
(TRON) C 0+0 0+0 0+0 0+0 0+0 0+0 0+0
D 2+0 7+2 8+2 7+0 440 8+0 36 (5)+4 (3)
A 0+0 0+1 0+1 0+2 0+0 0+1 0+5 (1)
1 Arcturus B 0+0 0+1 3+3 2+0 0+0 2+1 7 (2)+5 (4)
Therapeutics, Inc.  C 0+0 0+0 0+0 0+0 0+0 0+0 0+0
D 5+4 7+3 2149 7+ 6+2 8+6 | 54 (6)+25 (10)
A 0+0 0+0 0+0 0+0 0+0 0+0 0+0
i B 0+0 0+0 11+0 4+0 0+0 3+0 18 (3)+0
12 Cellseript, LLC 00 00 00 0t0 040 040 0+0
D 0+0 0+0 0+0 0+0 0+0 0+0 0+0
N A 0+0 0+0 0+0 0+0 0+0 0+0 0+0
" Biotemgllé jes, B 1 2 343 145 141 140 9 ()+11 (1)
e C 00 00 0+0 | 040  0+0 040 0+0
D 0+0 0+0 0+0 0+0 0+0 0+0 0+0
A 0+0 0+0 0+0 0+0 0+0 0+0 0+0
1 Acuitas B 0+0 1+1 1+1 1+0 0+0 1+0 4 (1)+2 (1)
Therapeutics, Inc..  C 0+0 0+0 0+0 0+0 0+0 0+0 0+0
D 143 9+7 2248 14+6 615 20+1 72 (19)+30 (10)
A 0+0 0+0 0+0 0+0 0+0 0+0 0+0
15 Genevant B 0+0 0+0 0+0 0+0 0+0 0+1 0+1 (1)
Sciences GMBH C 0+0 0+0 0+0 0+0 0+0 0+0 0+0
D 5+2 9+2 2042  10+43 640 1442 64 (8)+11 (4)
Allele A 00 00 00 | 0+0 | 00 | 0+ 0+0
16 Biotechnology & B 0+0 0+0 0+0 0+0 0+0 0+0 0+0
Pharmaceuticals, C 0+0 0+0 0+0 0+0 0+0 0+0 0+0
Inc. D 040 0+0 0+0 040 040 0+0 0+0
A 0+0 0+0 0+0 0+0 0+0 0+0 0+0
- ImmeLE:)etEyrgpies B 040 0+0  0+0 00 040 0+ 0+2 (2)
NV C 0+0 0+0 0+0 0+1 0+0 0+1 0+2 (1)
D 0+2 1+1 1+1 142 140 1+4 5 (1)+10 (4)
A 0+0 0+0 0+0 0+0 0+0 0+0 0+0
18 Daiichi Sankyo Co., B 0+0 0+0 0+0 0+0 0+0 0+0 0+0
Ltd. C 0+0 0+0 0+0 0+0 0+0 0+0 0+0
D 0+1 0+0 0+0 0+1 0+1 0+1 0+4 (1)
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5124 (83 22 T2

Massachusetts A 0+0 0+0 0+2 0+0 0+0 0+1 0+3 (2)

19 Institute of B 0+0 0+1 0+4 0+0 0+0 0+1 0+6 (2)
Technology C | 0+0  0+t0  0+0  0+0  0+0 | 040 0+0

(MIT) D 0+0 0+4 0+15 0+3 0+0 0+2 0+24 (15)

A 0+0 0+0 0+0 0+0 0+0 0+1 0+1 (1)
B 0+ 0+0  0+t0  0+0  0+0 | 0+0 0+0
20 CSPC Group C 00 040  0+0 | 0+0  0+0 | 0+0 0+0
D | 0+#0  0+t0  0+0  0+0 | 0+0 | 040 0+0

A 20 58 25 15k3 35 13we 20D

B 2040 62424  142+44 101432 3245  00+26 ffzo (?gg)

A 80 (25)

C 2¢ 3T 26423 20M0 44 /e gl

D 5047 167482 3214143 173486 75431 180485 SE6 ()

7] B= S FAoA AEE Fa59]9] 7ed B2 AlEsisto] 3 A4 F
(A), mRNA T4 ¥ in vitro transcription (B), mRNA A ¥ Z43=] (C), mRNA
D)= £573 277, SUQUE T550] U= 4% 24 SUUE 1710 YA 97 SEH
A5 29kt S

| B
L2
ol

gt

=
= T bl
ojmsted, 24 WAY BB P & Y A%t MY BE JEERE Iu|F

d

23} 2021 79 olFofl= AA A4 mRNA AEA| (D) 7oA 53] 22 53517t

_]
S
ZYHE AoF FIEH, o]= TranslateBio, Moderna ¥ BioNTech <o & W2 H|ES

A 717oA= Arbutus®] mRNA AEA| (D) £79 +4 &5 7A47F 7P ©9keH,
20 2= Moderna® mRNA AEAH (D) @ mRNA 74 Y in vitro transcription (B)
EFoA B2 E57 9% Aoz Yehd

%02 20219 795 E BAAE FipulolalA mRNA Al #3l 7]& % mRNA
Age gt AgA] $ Aol A FslA ALE Fos




() Med| 2 Jieel 22 S@ 1 —.*% -?—I?_ ‘I 20KE BMe| VIeERE &

3!
e
e
e

(Z2 MEH 28 HiE & Wi S LS 2o SIS SHYoH| Y HMBIRCN, 207 FQ S/0I9| Sdf=
=

FQ FHQ Mo ZetE 20|22 H2ISIUS)

Al 2012 X[E 14 14 29 25

ATt PEG XA - - - - 10 5 15
M7 AHE - - 1 - 1 - 2
Al QXA - - 1 1 1 1 4
7|Et A XE 2 4 4 5 15 9 39
HNP ZN/EMH| 12 13 32 12 34 29 132
LNP 714 - 1 1 1 5 2 10
HZZ% 3 1 5 3 7 3 22
HEHX| 1 - - - - 2 3
o 1 - 3 - 2 - 6
CIEAES RY/ZgH] 1 4 6 22 26 2 61
[RlZEHA HEZE - - 1 1 1 1 4
A Z2l 6 6 17 9 16 8 62
TE 220 - - 2 2 2 1 7
E2|of0|tedt - - 2 1 3 - 6
U UEX REA| 2 - 1 1 3 1 8
XN/ZgH| 6 8 24 10 25 14 87

HZZ% 1 1 1 2 1
S0IEX| - - 2 - - 2 4
HE(0|= 4 5 9 4 8 6 36
slo|lc22 - - 2 1 7 - 10
CFRA LpeQJXt - 1 2 - 3 - 6
AAZE 4 6 13 6 9 8 46
QLOIRA Li-0HA 1 1 16 2 1 9 30
7|Et M B TIE 3 8 8 5 10 3 37
JlEt 71& B 1 1 7 3 21 10 43
A 62 74 189 116 305 170 916
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o

i

A diE] 2~3% 7FFe= AAew, 30074

X%

Ao 1 HFS %

o] 8o

Abogen Biosciences

ZA3}e} Zo] INP T 7]<&o0]

A
~

i

Ae]

]

+8 24

oA 2074

o

55 29 @

o

i
1

@)

2 LNPQ] ©o]

(@]
=

J
(o]
il
il

theos we 7]

Mg 7FsAol = T

-
) B

2 A7|Ho=

A=

%
N

)
Eu
—_

T80




Influenza virus 7 4 8 1 3 1 1 6 31
Cytomegalovirus (CMV) 0 3 0 0 0 0 0 24
Respiratoanssy\r/w)cytial virus 9 0 9 ) 0 0 0 0 20
Zika Virus (ZIKA) 6 7 1 1 3 0 0 1 19
Human papillomavirus (HPV) 0 2 0 0 0 5 4 4 15
Hepatitis B virus 0 6 0 0 0 0 0 5 1
Human \i/m;’r;ug;c\i;ﬁciency ) 5 0 0 ) 0 0 0 9
Human metapneumovirus 5 0 0 0 0 0 0 0 5
Varicella-zoster virus (VZV) 3 0 0 0 0 0 0 2 5
Ebolavirus (EBV) 0 4 0 0 0 0 0 0 4
Rabies virus 0 0 0 3 0 0 0 1 4
Rotavirus 0 0 0 4 0 0 0 0 4

Hepatitis C virus 0 3 0 0 0 0 0 0 3
Herpes Simplex Virus (HSV) 1 2 0 0 0 0 0 0 3
Malaria 0 0 0 3 0 0 0 0 3

Norovirus 0 1 0 2 0 0 0 0 3

s & 1 0 5 2 0 0 0 0 8

7|Et 7 0 1 7 4 1 0 7 27

A 62 34 27 25 12 7 5 26 198
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(H) mRNA A Z3/E J& g ST (2021.07.07.~2023.05.30.) 29

TleEE | MM TleES ¢

=

22t HoRIA v 2P (K986P L VI87P) SO0 0]919] 7t SHH0| ZQO2 S Hiutx Orys)
5191 E011H0| v S CIEHEIO] §7HO] Of|AS TEZOZ X[t (F817P, AS92P, AS99P, A942P, KI86P,
2d Bdd 9l VO87P)5H] QHEH X EA U wEE F7}

Y A VIE v = 742l mRNAZ SA|0f| in vitro transcription & T2| DNA HIE AX32 Soff &2
- =9 mRNA &5
EI‘% ‘éI-?_ |:I—IIIIAI_l |'°9 XI5} SIS T EX| ol Ex| =0 OE HA
v R 0 YaAS Iaet A MM SH0| = E5f Z2 (Of) QSRR Al + T2}
HEO|2{A il
.. ¥ Self-amplifying mRNA (SAM) E3= 7|& & (GlaxoSmithKline) (CureVaczt
Self-amplifying S{01510] ZHOdtH HHA| et
mRNA-_rUS mRNA =]\l ooo v Y )
v XHEH HIO[HAN 2o SHIE & Q= E22 /MY (BioNTech)
Al o024 v Q0|24 XA 12X Lol 54 719 HAE Z3olH SYY Y02y KRz MEE
X o= mRNA 57}
= v Cyclic 725 0|24 RH| head 220 Z25101, cellular uptake &8 37t
) v Polyoxazoline (POZ)-XIZ, E2A2FL-XIE 59 W XIE Jigs Saf PEG-XIEY
My B PEG-AR O CINO| WO &%l 210 58 U PEG-O oY HIS £2 JiM
&
SX MR v A% (linear) PBAE 32 Y0I2d 12X S8 085101 it ME &8 71 & =4 A4
=T v M IEXE 026101 28 W EXZ self-amplifying mRNA e 4 74a3t 58 7t
20|24y . . . .
Lyt O v" Lipid InOrganic Nanoparticles (LION) 7|& 7H& (HDT Bio)

9 3AH= mRNA 941 Azt TE 47) A 71&EoF (FY A% E &3} (A); mRNA
T4 9 in vitro transcription (B); mRNA AA| 2 Z2317] (C); ¥ mRNA AZA (D))

A &ofll 24 E3E =95t U=

FEuetolgA w9l 9 7]l Y A8 E H3} (A) EFl4= SARS-CoV-2 ¥
WOl ¥ 59|, % FE= &7t o7 HAl B B9 SYEHACH, mRNA 4
9 In vitro transcription (B) +HF°1A+= mRNA 52} (self-amplifying RNA &) T3
E5E v SY5tAL e AoE AR

EG, B EHAS 207 8 2UAE A4 L SR AT A B )49 H2
59 Tore 9Jat 714 Hopd Aso] 714ERY £5 44 Avlo] u2¥, mRNA W41 Ago]A
A 228 o7k BAE 7142 mRNA WA ¥ 7149 Ao et
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# PIZEEEEERRE RS SESEPNE] 2|4 mRNA A =2 JIg Sol 2 JMEN T S

1. 24 i3

1) mRNA Hitlo] S5

HEH o2 AMEEAE non-replicating mRNA Al o]QJo|= Z7} ZZof Toish= EA|
RS 5o FY TS FAAIZ] saRNA (self-amplifying RNA) #9941, 24 F4ZE 2 Uwo]
saRNA©] H|3f] oFAgt WiAl-S YA 4= Q= taRNA (trans-amplifying RNA), 1831 7]& mRNA
TF29] It FEo| Bafjof FHoRgt 25 7Ask7] 17 circRNA (circular RNA) ¥AI7FA] thgt
Z329] mRNA #WjAlo] /=1 Q1. 1% circRNAE RNA 7heid] a425E Hos17] ¢35t
18 gHolw, /i 7] dAR & OY AT B2 FAE sk FAY

—

[T 1] mRNA ¥io] &7

Fang, Enyue et al. “Advances in COVID-19 mRNA vaccine development.” Signal transduction and targeted therapy vol.
7,1 94. 23 Mar. 2022, doi:10.1038/s41392-022-00950-y




2) mRNA #=

(1) 5'-cap
mRNA 7FE3l 24258 mRNAS Eosto] /4ol $8% 982 sk 5" -cap= F7Ioke=
WHLS 5'-cap AW EAE o€ WHI cap analog— o]-8-gt

THo=E s & AU Ax
7l&2+E cap analog® °]8%t 7]&9l Trilink BioTechnologies®] CleanCap 7]&©°| QoM
APAE F2 ARREIL e AR Yshd

(2) UTR

mRNAE 5'-UTR¥} 3'-UTRS =EgSH, 5'-UTRS WHYS 245l 3'-UTRS mRNAY

PPN L QB 7|se Bt

3'-UTRE F& hemoglobin subunit ¢ (HBA), subunit 8 (HBB), albumin (ALB), heat-shock

protein 70 (Hsp70), tyrosine hydroxylase (TH) 18]l collagen alpha 1 (COL1A1)°lA f-EHst
AE 5ol AHEH

5"-UTR< globin, Hsp70, axon dynein heavy chain 2 (DNAH2) Z12]3 hydroxysteroid
dehydrogenase (38-HSD)ollA &gt A 5ol AH&E. UTR A ¥ 7o) x3to] 5235HA
AAXEE, ZF 3ALS] I1f 7|wo] o|-&E 1 Sl

[28 2] COVID-19 mRNA HiAlof] M= UTR

Fang, Enyue et al. “Advances in COVID-19 mRNA vaccine development.” Signal transduction and targeted therapy vol.
7,1 94, 23 Mar. 2022, doi:10.1038/s41392-022-00950-y
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# POPREREFEREEPIEPE] XA mRNA Al =2 JI8] Sol 2 MEH T ST

(3) Poly-A-tail

Poly-A-tail®] £2F ¥PHLS 5 -cap 7131—} FASHA A o83 Edjotddg} Wit DNA
Fgol 1284 Z4o]9 poly-A AEZ F7F5to] HARISH: HHOE s & Sl=. poly-A tail9
Zdolo] weh g o] Iy o] da}x] b, 845 0|83 ¥ do|g 2ET 4 glong
S219] "ol & ARE-E. BioNTech® 9 poly-A tail& £&83F A30LA70 poly-A tailS

0] L3}, o] mRNAS vizl7] 9 W §82 =74 & IS

(4) ¥y it

mRNAS] HAUGS HAaA7]7] fRt Ao g F2 AREEe= WP A4 =+ pseudouridine
(¢), Nl-methylpseudouridine (m'g¢), 5-methoxyuridine (mo’U), 2-thiouridine (s*U),
5-methyleytidine (m®C) and N6-methyladenosine (m°A)7F AF8E. Moderna®} BioNTech/
Pfizer®] COVID-19 WAE 9-&dS NI-HE#FESHHoZ HASIHS

B

43}

=

™, Curevac, Abogen, TranslateBio 5 &2 A A4 GCo &FS 5l I =
O

Aekg HFL 3

d

[23 3] mRNA U E&aM X

Fang, Enyue et al. “Advances in COVID-19 mRNA vaccine development.” Signal transduction and targeted therapy vol.
7,1 94. 23 Mar. 2022, doi:10.1038/s41392-022-00950-y
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3) COVID-19 &¥
W2 (Spike protein)°]

COVID-19 #iA19] gogal =8 SARS-CoV-2 HHO] Axjo]H il

=
PPHL Eol7] 9% SAo]

AFEEH, S proteine trimeric 725 Fotal OB A9
ko] W=

BioNTech, Moderna, Curevac 52 Hi4lof] A8% 2P mutation YHS K986} VI87S
ZEY o= xTol= "whHolH, Novavax, RiboBio2] HiAlof A-8&5 S1/S2 At FQ& HolA|A

F24 AL Folt WHE A8HT 9

4) M AAH

[22 4] mRNA HAI0] X Het AlAH
Wang, Yang et al. “mRNA vaccine: a potential therapeutic strategy.” Molecular cancer vol. 20,1 33. 16 Feb. 2021,
doi:10.1186/512943-021-01311-7"

(1) LNP
mRNAQ] Agof 7F &3] AREEE= AY A|AH O 2= [INP7F Q2. LNPE= 47H4]9] 124 942

o]FojA Ql=dl, IFolAE o238}t AA (ionizable lipid)7} 583 9T g LNPO| AMHEEH &=
AA9] 27} 7hdokal AREERE EAjdo] sHgFojolA Tie T Y BVt o 55E 0] 3loH,
EAo] vIHslA EASH= 7]|& Hofo|Bm g AHAIE A= APES] 4 L 3]n] Ho] 91
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[22 5] LNPQ| 1LX U X|&! =AME

Fang, Enyue et al. “Advances in COVID-19 mRNA vaccine development.” Signal transduction and targeted therapy vol.
7,1 94. 23 Mar. 2022, doi:10.1038/s41392-022-00950-y"
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BlEE2 A 7 A WHolgks HollA LNPeF RARIY, S4Folk Ao EAsks LNPLR=
g QR AHo|gS5or FAAHY Wie 84 222 45 = O AdY Alader

He A7} o|Rolgou, g Aato] ofhrke wio] e

(3) Fol2d YioEH
ol Yo EA (Cationic Nano-emulsion, CNE}= & /W E 1 Q= AGA|Z, cationic
lipid-1,2-dioleoyl-3-trimethylammonium propane (DOTAP)E H4 +4 Q4= slal §lom,

90~130 nm9| AF= 2= A= ¢HH

E3] 2 HDT BiooA 73t Lipid InOrganic Nanoparticles (LION) 7]&©°] 2. °] 7|&<
A-8olH AL (4E~255)AM e F& 9 BEio] 7hsshH, = 719 Foll= F=telA7 HDT Bio%}
COVID-19 mRNA 4l Z570ds APFAA v U2




(4) Lipopolyplex (LPP)

LPPE mRNA A2l €82 4 9=, < poly-beta-amino esters (PBAE)E 7|fto2 &
LPP E3Eo] H 11 E|Q03. PBAEY] ester A2 & W04 7lEdlE|o] HHEom F/4o] Wrk=
Aol 9lo] Johns Hopkins University, Houston Methodist Hospital 5°lA] v 9A4F A5

=
olo
=]

6) 99

S5 mRNA EA442 HPsl7] 13t Folen E2jn T3 AIGA| 2 go| AHRE T Y. 7H
g8 AR EE E28HZE poly-ethylene-imine (PEI)°] 12, Poly-L-Lysine® A5 AREEHU
BAF| mhet AlEEAde] f-27F S
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A4 MRNAS A4 Z0] 2ste] ATshs WAL A aRe Ade glo, A4
Akt e Aato] ofThs Wido] 9lof A%%t Aol R P EE Y RTHE P4l B HIV
59 Holgiay ABS OR 2 ATHL UoH, ¥ PPAFIMNE A8HT UL

®) stol=z24

& =9 Ystr|&AlE oA graphene oxide (GO)2} polyethylenimine (PEDZ +4%
Sto|E2AE HAIA| R o]&5to] motFAL o g FARSIHS o 304t W&ol fAEt= A+
A7 RO EHA mRNA B9 AY A|AHoZE Z8o] 7Had Ao 7|thEA s




# POPREREEE R EEPIEPNE] | mRNA Al =2 J|2 Sol 2 MEH e S

0ot
HI
Iz
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054 A7 Yedx+9] 5-30 nm 2719 715 01%'3}051 RNAE AYst= 7|0l 7=
U=, °]F ©o]&stH RNA +XRE SHFsleld o8 AY 882 =9 & U, HEG o] =1
Mlz=/do] glo] BAA o] Hojd, =i 7]UQ # YA Qo Michigan university, Sun

Yet-sen universityolAZE a3 7|&S T SY

(10) 94F
L JL2FES 01%@ mRNA Ago| AFE7|E SRS, HAZA %ﬂﬁ& iz oy thAME
5= EFoto] ®AS Aol 7Msottt= ™ol AT, mRNA 29 §& XFo|y EZIJlohe=

Lo
_llI’.
X
o
N
2
ol
&
L

01?34~ ol 9

(11) A-T7iE F3HA|

RNA A AA"H o7 F7tEel Z23kA|7] LS Adsl= A|AHo] AL T Q1S 7I=E o]8s3t
HAS} 7Rsshehe 47do] 9lor, Ak siRNASH 22 2 Zo]9] RNAY] Ao 2 F8%1
Rt @A mRNAS) WU U9 AHE INP 551 AIG SRNA 719 AR 93

HActs Hg Zeteld 2% mRNAQ Aoz 287 7HsAo] b 7%

[12 6] RNA gt X2t

Son, Sora, and Kyuri Lee. “Development of mRNA Vaccines/Therapeutics and Their Delivery System.” Molecules and
cells vol. 46,1 (2023): 41-47. doi:10.14348/molcells.2023.2165




DELIVERY SYSTEMS

(Z 1) mRNA i HER| 23 JIEE2F

328 | ARR
LNP -
Liposome -

cationic squalene emulsions
(Cationicnanoemulsions)

Lipid InOrganic Nanoparticles (LION)

Lipopolyplex PBAE-based lipopolyplex platform
polyethylene imine (PEI)
Polymer poly-L-lysine (PLL)
polyamidoamine (PAMAM)
PepFect14
peptides

protamine—containing delivery platform

Ex Vivo Loading of Dendritic Cells

hydrogel-encapsulated mRNA

Mesoporous Silica Nanoparticles

Exosome

ligand conjugation

47) GE 1) 2 oo Bae Fuste] R0kl

Ramachandran, Sivakumar et al. “Delivery Strategies for mRNA Vaccines.” Pharmaceutical medici
ne vol. 36,1 (2022): 11-20. doi:10.1007/s40290-021-00417-5

Fang, Enyue et al. “Advances in COVID-19 mRNA vaccine development.” Signal transduction
and targeted therapy vol. 7,1 94. 23 Mar. 2022, doi:10.1038/s41392-022-00950~y

Guo, Xiao et al. “Revolutionizing viral disease vaccination: the promising clinical advancements
of non-replicating mRNA vaccines.” Virology journal vol. 20,1 64. 7 Apr. 2023, doi:10.1186/s12985-

023-02023-0

Wang, Yang et al. “mRNA vaccine: a potential therapeutic strategy.” Molecular cancer vol. 20,1
33. 16 Feb. 2021, doi:10.1186/s12943-021-01311-z

Son, Sora, and Kyuri Lee. “Development of mRNA Vaccines/Therapeutics and Their Delivery
System.” Molecules and cells vol. 46,1 (2023): 41-47. doi:10.14348/molcells.2023.2165
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# PEEE=CREESESIEP=] 2141 mRNA Al =9 JIg] S6 2 ZEN TR St 24

I. Sol E4]

1) 2074 £ S HM

2 BANoA= 20219 FF R&D E513F A1 A (mRNA W4l F9 34 9 3= S¢R19]
E35] BAoA A9 E FEZH 19 mRNA WAl Bofo]l 29 7]99l Moderna, Pfizer-BioNTech,
Curevac ¥ 0|53} gloldld A, 4 T4 522 d¥H 714/718/dehy 52 1770 &d2l
gsto] AEA F8 SYRICE TEH Iyl S ZIet F 207 F8 &I EFE
A=

H 3) 2074 F2 9l

3 2310 3™ | =g
1 Pfizer Inc. US 71
2 Modernatx, Inc. US 71
3 BioNTech RNA Pharmaceuticals GMBH DE 71
4 Curevac AG DE 71
5 National Institutes of Health (NIH) us 71
6 University of Pennsylvania (U. Penn) us cst
7 Translate Bio, Inc. US 71
8 University of British Columbia (UBC) CA oHst
9 Arbutus Biopharma Corp. CA 71
10 Translationale Onkologie (TRON) DE 7|
1 Arcturus Therapeutics, Inc. us 71
12 Acuitas Therapeutics, Inc. CA 71
13 Allele Biotechnology & Pharmaceuticals, Inc. US 71
14 Trilink Biotechnologies, Inc. US 71
15 Cellscript, LLC us 71
16 Genevant Sciences GMBH CA 71
17 eTheRNA Immunotherapies NV BE 71
18 Daiichi Sankyo Co., Ltd. JP 71
19 Massachusetts Institute of Technology (MIT) UsS CHat
20 CSPC Group CN 71




2) mRNA M| B 7120l 2 S Iiets I3t JI9E 2y

219 dgol B35k 13 WA ERFLZ mRNAZE FELL Q2. 443 o] 7k
stthe A3t b4 gio] s7hike Stolxte} mEjute] wiAl JA] mRNA SHE-S o]8gh WAlgl.
mRNA #4123 mRNAZF AW E A=A o w2eoAlel o La=1%] %= 5 dgsoF ofH,
AZ Y2 & dgyojof stug HA3 AGAE A&shs Zo] 5EY

WA 2 ALHL d ATAL A Fedd (NP, 984 A azpt $ohs 4o
9Le. SIAT, LNPQ| 2% T8 ol 24 Ade 54 BA|Z Aske Ik Argsiolof 5jni,
S8 TS B S PEG-ABE AR Yol 34 3 ASE GBS el U U 5ES
273, B vheg fursto] ool A AAE AL Aol MAISHE So] EAo] IS
AZE INPL 242014 HESioF S B4 FEAGlo] Bad e 9 S%o] o8 8o

_

T A EE EAfgo] Sy Kol n GRE s&o|
oln] 3% SEHo] tL & 4 U wE T YA 37t o5 5BEo] o] And £5
Apulo] AElo] S, bl EAo] WM WASE AL BE F4 L 71959 Aol e
olele 4
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wEkA] ofHs] JfAE LNP 7]& E= LNPE AT &+
2 O e le Be Al71&9] Aol

87} Qg 1HEE mRNA Al HofojlA A #
o|ZojA I Y& AOE AR

2 BA0AE A NLET Gl mRNA 4 A9A] B 710 AL 3L Hels] 4
2078 2 ZQA FAo] Fsle], 20219 79 7Y o]Fo] F7HE mRNA W4l AGH] Hal 77)
79 71% Bopol BE B2 PGS
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# PEEE=CREESESIEP=] 2141 mRNA Al =9 JIg] S6 2 ZEN TR St 24

1) 2074 £ S M

202138 AE R&D E5AZF A Y A (mRNA WAl 9 341 2 & 2010 B3] BA) &

= 3
A 24 BAe] delolES stel, 20219 74 79 ol A TS FAF AL
ol83to] AL SWoNAS. & FYRAATUNN Z7} HES 2T T2 2UAQ BRI tho]¥]

AFE, MIT, 20k (CSPC)O WA FL7t 717kl diste] 7tz AMsH A=

(B 5) 20} T2 SRIH S5 ZAA U ZM 243

(2021 78 7% ~ 20234 5% 30U BH/SSH S4iS HAOR 7MY

((Pfizer 30|Xb).ap,cap. OR (593141953).ac.) AND ((RNA mRNA
messenger transcript* nucleic ribonucleic nucleotid*
polynucleotid* ribonucleotid® AMOIO| TI&IA BIAK T HAF HALH|
alidt 2ot R QUL FEYQEOP Z2F3E*
EC|R2UQE0* 2EFSQE 2[E 52 RE0*) AND (vaccin* 17 3010 8 6 | 12 83
prophylact* prophylax* immuni* ] 28 25K T2 He MO | NP (46)
liposom* lipid lipoplex (lipid* adj2 nano adj (particle sphere))
(cation* near2 lipid*) (encapsul* near2 liposom*) 2|Z&* 2|E&*
2IEA 2OE XE (Y0I2* adj A1) (R adj L adj A (Z&*
near? (22% 2|24))).KEY,CLA.

(Moderna Modernatx Z2CiLt 2HLIE|AA) ap,cap. OR 453
2 (513084469).ac. 2119511371 95119 | 86 (182)
. 442
3 | (BioNTech H|2H3).ap,cap. OR (515145032).ac. 67 | 90 | 101 | 89 | 14 | 81 (152)
182

4 |(CureVac 70{8).ap,cap. OR (509014386).ac. 8 |19 9 (33| 7 19

(85)




(((Department Dept) adj2 health adj2 Human adj services)

(OIEME adj RE adj &M adj2 9 adj AHIMWZX)).ap,cap. OR
(508285606).ac.) AND ((RNA mRNA messenger transcript* nucleic
ribonucleic nucleotid* polynucleotid* ribonucleotid* LA0)0] HIAX]
WA HF AL HA| it 2|2 3 QE[* 732 QE0[*

B2 QE* E2R2QE0* 2R3 QE* 2R3 QE0[*)
AND (vaccin* prophylact* prophylax* immuni* Si41 K8 0%

D24 HAY* NP liposom* lipid lipoplex (lipid* adj2 nano adj
(particle sphere)) (cation* near2 lipid*) (encapsul* near2 liposom*)
EIEE* g 2 EAA e X (Y0[2* adi X1E) (K1 adj L

= "1—

adj YX) (B=* near2 (B1ZF 2|128))).KEY,CLA.

26

42

61

53

SHA =

23

36

24

241
(133)

(((University Univ) adj2 Pennsylvania) (RUHAIE] adj 2E adj
HIAIH|LIO}).ap,cap. OR (500429103).ac.) AND ((RNA mRNA
messenger transcript* nucleic ribonucleic nucleotid*
polynucleotid* ribonucleotid® YAO| HIAIK HAK M HAL TALA|
atidt 2ot R QE[* FEYQEOP Z2F3E*
EC|R2YUQE0* 2EFSQE 2[E 52 E0*) AND (vaccin*
prophylact* prophylax® immuni* 21 281 28R T2 Hex HA* | NP
liposom* lipid lipoplex (lipid* adj2 nano adj (particle sphere))
(cation* near2 lipid*) (encapsul* near2 liposom*) 2|Z&* 2|E&*
2IEA 2OE XJE (YO0I2* adj A1) (R adj L adj A (Z&*
near? (22% 2|24))).KEY,CLA.

61

119

74

41

35

39

369
(171)

((((University Univ) adj2 British adj columbia) (RUHAIE] adj 2E
adj E2IE[4| adj ZZ2H|0P).ap,cap. OR (300066874).ac.) AND ((RNA
mRNA messenger transcript* nucleic ribonucleic nucleotid*
polynucleotid* ribonucleotid® AO[ HIAIK HAK M HAL TALA|
alidt 2ot R QUL FEYQEOP Z2F3YE*
EC|R2UQE0 2EFSQEf 2[E 52 QE0*) AND (vaccin*
prophylact* prophylax® immuni* 21 281 28R T2 Hex HA* | NP
liposom* lipid lipoplex (lipid* adj2 nano adj (particle sphere))
(cation* near2 lipid*) (encapsul* near2 liposom*) 2|Z&* 2|E&*
2 EEA 2|IE XJH (YO0I2* adj AE) (K adj Lic adj YA (@&
near? (22% 2|24))).KEY,CLA.

10

13

(Arbutus adj Biopharma) (OFEEA
518238045).ac.

adj HI0|2I0p).ap,cap OR

10

30

41

23

10

122
(61)

(Translate adj Bio) (E
517316797).ac.

#HE|0|E adj HIO[R)).ap,cap. OR

14

36

1M1

61

18

30

270
(105)

10

(TRON adj Translationale) (&
514243531).ac.

2 adj E2t&2tNH2).ap,cap. OR

—_ | o~~~ ~~

36

45

26

1

121
(40)
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# PEEE=CR T EEIIEPN=] 2141 mRNA 2 =2 J|g! Sol 2 &g

((Arcturus adj Therapeutics) (OIZF2A adj M2FFEIA)).ap,cap. OR 80

" 7 M |122 149 |17
(513269893).ac. (36)

4

12 | (Cellscript).ap,cap. 0 0 2|1 0 | 1 )

13 ((Trilink adj Biotechnologies) (E2|&3 adj s 235 g 0 13
HIO| QB F =2 X|A)).ap,cap. OR (508353008).ac. (1)
((Acuitas adj Therapeutics) (OFFEtA adj E[2HFEIA)).ap,cap. OR 48

17 7 1

14 (516386834).ac. 5|12 8 (15)
((Genevant adj Sciences) (Genevant adj At0|21A)) ap,cap. OR 33

1 | (521194024).ac. I A N B (1)

5 ((Allele adj Biotechnology) (X% adj HIO|QE|T=2X]).ap,cap. OR a1l 11
(514287720).ac. (5

17 |(eTheRNA adj immunotherapies).ap,cap. OR (520265930).ac. 7,6 6808 (?g)
((Daiichi adj Sankyo).ap,cap. OR (307010166).ac.) AND ((RNA
mRNA messenger transcript* nucleic ribonucleic nucleotid*
polynucleotid* ribonucleotid® YAO[ &K HAK M HAL TALA|
alidt 2ot R QAL FEYQEOP Z2F3E*

18 EC|R2UQE0 2EFSQEf 2[E 52 QE0*) AND (vaccin* wlul 75 5 12 55
prophylact* prophylax* immuni* 21 281 28R T2 Hax HA* | NP (31)
liposom* lipid lipoplex (lipid* adj2 nano adj (particle sphere))

(cation* near2 lipid*) (encapsul* near2 liposom*) 2JEL&E* 2ELE*

2IEA 2OE XE (Y0I2* adj A1) (R adj L adj A (Z&*

near? (22% 2|24))).KEY,CLA.

((Massachusetts adj Institute).ap,cap. OR (596060697).ac.) AND

((RNA mRNA messenger transcript* nucleic ribonucleic nucleotid*

polynucleotid* ribonucleotid® YAO| HIAIK HAK M HAL TALA|

atidt 2ot R QUL FEYQEOP Z2F3YE*

Eo532QE0 2RI QEP 2272 2E01%) AND (vaccin* 256

19 prophylact® prophylax® immuni* B4l 2% 0% T2 Hekx HA* | NP 3] 493312739 (137)
liposom* lipid lipoplex (lipid* adj2 nano adj (particle sphere))

(cation* near2 lipid*) (encapsul* near2 liposom*) 2JEL&E* 2ELE*
2IEA 2OE XE (YO0I2* adj A1) (R adj L adj A (Z&*
near? (22% 2|24)))).KEY,CLA.
261
20 |(CSPC MOJALIM]).ap,cap. OR (506417359).ac. 18 | 14 |22 | 19 | 146 | 42 (122)
A 335 | 633 | 853 | 513 | 344 | 453 | 3,131




2) mMRNA HZH| B2 7|29 212 53 moIS st Tl Hopg 2y

mRNA W4l AgA $d F8 71& Boply o] 298 S3% Ztz B4 99
NSEREE S s, AT B woke gistel A4 JIRke EUsHA 202149 7Y
79 olF 717+e TAse] AL SAAS

H 6) mRNA A1 MM 21 7]40| 3T S5 TS I3 7l 20K S5 ZMAl U M 22

(20211 78 79 ~ 2023 5% 30K BH/SEH S5IS (O HME

SHA = U=

(RIE 78t MR

((RNA mRNA messenger transcript* nucleic ribonucleic
nucleotid* polynucleotid® ribonucleotid* LA0O] HAIX
ML MF TAR HALH| alidt 2|Zeidt Z3 Q|
FdQE0* EdRSE* E2|w2E0[*
223 QE 2|25 2E01%) AND (LNP liposom*
lipid lipoplex lipopolyplex (lipo adj polyplex) ionazable
ionized (nano adj (particle sphere)) squalene emulsion
2= X 2|EE* 2|2a* 2|ESA 2|nEaZdA (21
adj E2Z4A) O|28F o T O™ R (Lt adj (A
TH AL0)).KEY. AND (deliver* carr* load* encapsul*
HE* GH 2K 29 2 #E%) KEY,CLA.

2,508
186 |« 302 575 298 754 393 (1,53
1)

[N
((RNA mRNA messenger transcript* nucleic ribonucleic
nucleotid* polynucleotid® ribonucleotid* LA0O| AIX
ML M TAF HAH| alidt 2|Zeidt 73 QE*
FUQE0* EdRSQE* Z2|w3E0[*
a| HESYQE 2253 2E01%) AND (Polymer 22|
2R Z8H CPEI" "PLL" "PAMAM" polyethylenimine o3 | 133 | 280 | 143 | 512 | 138 1,298
polyam|doam|ne polyalkyleneimine polyamine polylysin (925)
(poly adj ethylenimine) (poly adj ethylen adj imine) (poly
adj amidoamine) (poly adj amido adj amine) (poly ad
alkyleneimine) (polyalkylene adj imine) (poly adj alkylene
adj imine) (poly adj amine) (poly adj L adj lysin) (poly
adj lysin)).KEY. AND (deliver* carr* load* encapsul* HMZ*
gHl 29X 29 2E #8*).KEY,CLA.




# PEEE=CREESESIEP=] 2141 mRNA Al =9 JIg] S6 2 ZEN TR St 24

Mz (BN/SE F5AM § 24

o=_ &. T LT

(HE0IE)

((RNA mRNA messenger transcript* nucleic ribonucleic
nucleotid® polynucleotid® ribonucleotid* LA0O] HAIX
WA HE TAL TALR| it 2|Zetit w3 HQE*
FUQE0* EdRSE* E2|w2E0[* 84
2|HLZQE* 2)HZQEI0[) AND (Protamine (51)
O 2EHD ((cation® ionazable ionized 0[2%) adj3
(BYHES Z2/HE|S HEOIE HEIE polypeptide*
peptide*))).KEY. AND (deliver* carr* load* encapsul*
M gH 9X| 29 25 £ KEY,CLA.

Sal:OlE?ilz

((RNA mRNA messenger transcript* nucleic ribonucleic
nucleotid* polynucleotid® ribonucleotid* LA0O| AIX
WA T AL HALK| it 2|Zelit w3 HQE*

4 R RQUE* BRI QE* Zw3E0 " 9 26 17 76 11
|23 QE* 2|2 722 2E0[*) AND (hydrogel (hydro
adj gel) SI0IE2Z SI0[=2H (SI0[EE adj (2 2))).KEY.
AND (deliver* carr* load* encapsul* HZ* Hi| 29X 22
2L 4&%) KEY,CLA.

(EtEM LLEQIXD

((RNA mRNA messenger transcript* nucleic ribonucleic
nucleotid® polynucleotid® ribonucleotid* LA0O] &K
ML MF TAR HALH| alidt 2|Zeidt 73 QE* 378
° ZeloH0K B2jBoEr Bal-T|ot0 e e T
2|22 QE* 2|53 E0*) AND (mesoporous
porous pore tta* 3=)).KEY. AND (deliver* carr* load*
encapsul* ME* X €X 29 2E &%) KEY,CLA.

$01|_+_2F_2

((RNA mRNA messenger transcript* nucleic ribonucleic
nucleotid* polynucleotid® ribonucleotid* LA0O] HAIX
ML MF TAF HALH| alidt 2|Zeidt Z3 QE*

T2 QEO* Ed|F2QE* Z2FS LE0

2|53 Q! 2|22 2E0%) AND (exosom*
nanosom* nanovesicle microvesicle ((extracellular nano b66
micro) adj vesicle) (outer adj membrane adj vesicle) OMV %39 57 | 284 | 66 (420)
OMVs AAZ AAE UeE L O0|Z=2HAZ

0|2 =HX[Z O0|Z2AE* LEHAIZ LcHXIZ
LA OJMAIZ* (25 MZQ| Of0]22 L 0[A) adj
(AZ* HIXIZ HAIR)) (22 adj AL¥)).KEY. AND (deliver*
carr® load* encapsul* ME* A €X 25 2C

74&%) KEY,CLA.

150
(110)




Mz (BN/SE FA7 § 24 in
HI
X

=

((RNA mRNA messenger transcript* nucleic ribonucleic
nucleotid® polynucleotid® ribonucleotid* LAMO| LK
ML M TAR HAL| alidt 2|Zeidt Z3QE*

T2 LEO* Ed|F2QE* Z2FS B0 189
2R =2 QE[ 2|23 EH01%) AND ((ligand* 2IZtE (103)
2f0[ZtE) AND (conjugat* ZAFAH[O[* AFAHOP ZFA0[*
20 Z2H TH SEH 8&H)).KEY. AND (deliver*
carr* load* encapsul* ME* A €A 24 2&

74&%) KEY,CLA.

A 389 | 550 | 1,096 | 578 | 1,908 652 5173

19




PIPRIER=ER=FI=GIRESIEPUE] XAl mRNA Al =Q JIg Eol 2 FEH T SeF EM

1) 207 ZQ S8 A Zat QoF

H 7) 200 2 EUE E5 Al M S
(202114 78 79 ~ 20233 5 30U7HK| g—7|1/c'=, = E5{S [HAJOZ ZjAM3h

SAA £ U=

. 83

1 | Pfizer 17 30 10 8 6 12 46)
454
2 |Moderna 21 95 137 95 20 86 (182)
. 442
3 | BioNTech 67 0 101 89 14 81 (152)
182

4 | CureVac 8 19 96 33 7 19 (85)
The Government of The United States of America 241

5 |as represented by The Secretary of The Department| 26 42 61 53 23 36
_ (133)
of Health and Human Services

6 |The Trustees of The University of Pennsylvania 61 19 | 74 41 35 39 (?S?)
N . . 52

7 | The University of British Columbia 7 10 8 7 7 13 (26)
122

8 |ARBUTUS BIOPHARMA 10 30 41 23 8 10 (51)
. 272
9 |TranslateBio 15 36 1M 61 19 30 (105)
121

10 | TRON-TRANSLATIONALE 36 45 26 1 11 2 (40)
. 80

11 |Arcturus Therapeutics 7 1 22 14 9 17

(36)

12 | Cellscript 0 0 2 1 0 1 4
P o)

. . . 13

13 |Trilink Biotechnologies 2 2 3 5 1 0 ()
. . 48

14 | Acuitas Therapeutics 3 12 17 8 7 1 (15)




15 |Genevant Sciences 5 6 9 8 0 5 (??)
. 11
16 |Allele Biotechnology 1 7 1 1 1 0 ®
. . 35
17 |eTheRNA immunotherapies 7 6 6 8 0 8 (12)
18 | Daiichi Sankyo 12 14 7 5 5 12 %
! (31)
. 256
19 |Massachusetts Institute of Technology 13 45 99 33 27 39 (137)
20 |CSPC Grou 18 14 22 19 146 | 42 261
p (162)
A 336 | 633 | 853 | 513 | 346 | 463 | 3,134

dm
ot
HI
X

21




# PEEE=CREESESIEP=] 2141 mRNA Al =9 JIg] S6 2 ZEN TR St 24

2) mRNA H2HX| 213 7|29 2|2 S IAS fI8 71E 20FE M Znp Q9

(& 8) mRNA il MeH| 2 722 212 S8 IS 2lft 7I& 2O0HE S5 dMAl & M Ax

(20214 78 7% ~ 2023 5 30U B/SEE SoiS (O HM3H

1 R 7 H2 186 302 575 208 754 303 2008
(1,531)
1,298
k] ’
2 IExR % 18 282 M3 512 B
84
HELO|=
3 HELO)| 7 14 14 10 34 5 o
4 ojo|E2A 11 9 26 17 76 11 e
(110)
378
5 CHEM LeQIXt 0w e W 25 0 o
566
AAE
6 of M9 5 W66
189
7 = 27 a2 22
2| 33 5 33 o
A 380 | 550 |1,096| 578 | 1.908| 652 @ 5173




E— i
4. FE506 UE JIE o
I
i

i 350l E4 AHor PEA AUAY ARl A (ZEU9 ZFHE
© mRNA A|2/#M4/ALA] (LNP, E2H 5)¢F ¥ 2E 5952 Rassz AEsila

O

mRNA Hﬂ/‘1/1117</ A 53 B4l Qle 53] (A E7IAIZ/AZE A= d9, I, CAR

RNAi 552 Lo|ZX& EEs9S

(F1) B Ziutolg s (229 3 o]9jo] T AeSoR HyH 55 (AT, pE
7o) AL sika virus WAl B WA S0z %,ﬂ_ S8t 3% FULOE G BFEES

AYstA (5H7] 8 A8 ZAioA= ALH)

23




# PEEE=CREESESIEP=] 2141 mRNA Al =9 JIg] S6 2 ZEN TR St 24

=575 20219 79 79 olo] ALY 20219 79 7Y ol o] 52 Fus} Ay
55 9 20214 79 79 ool 35 Poke NS/ FESH7 mE E3hE 149

1 Pfizer Inc. 0 0 1 0 1 4 6 (5
2 Modernatx, Inc. 1 42 | 58 | 52 | 13 | 42 | 217 (8H)
3 BioNTech RNA Pharmaceuticals GMBH 13 26 25 | 25 2 31 1122 (39)
4 Curevac AG 8 13 ] 52 | 23 5 14 115 (46)
5 National Institutes of Health (NIH) 1 1 0 1 1 6 10 (6)
6 University of Pennsylvania (U. Penn) 3 2 5 3 3 10 | 26 (15)
7 University of British Columbia (UBC) 2 2 4 2 2 4 16 (7)
8 Arbutus Biopharma Corp. 4 20 | 22 9 2 0 57(19
9 Translate Bio, Inc. 14 | 27 | 68 | 39 | 16 | 23 | 187 (70)
10 Translationale Onkologie (TRON) 4 1 5 0 0 0 20 (8)
11 Arcturus Therapeutics, Inc. 6 5 14 5 6 8 44 (17)
12 Cellscript, LLC 0 0 0 0 0 0 0 (0
13 Trilink Biotechnologies, Inc. 2 2 3 5 1 0 13 (1)
14 Acuitas Therapeutics, Inc. 3 11 17 8 7 1 47 (14)
15 Genevant Sciences GMBH 2 2 2 3 0 3 12 (5)
16 Allele Biotechnology & Pharmaceuticals, Inc. 0 0 0 0 0 0 0 (0
17 eTheRNA Immunotherapies NV 2 1 1 3 0 7 14 (7)
18 Daiichi Sankyo Co., Ltd. 1 0 0 1 1 1 4 (1)
19 Massachusetts Institute of Technology (MIT) 0 1 8 1 0 2 12 (7)
20 CSPC Group 0 0 0 0 0 1 1(1)
A 76 | 166 | 285 | 180 | 60 | 157 923 (353)




2) 2071 F2 SHQIY HMO| J|= X [HH| K555 37t 24

202149 792 79 o]&9] 7|7to] mRNA A Z/WMA/ADA (LNP, Z28H §5)9F #TH E7] &9
Z71S BAG9S. 271 BAS QI5ke] 20214d 7€ 79 o|Ad T /SE2H &5 A4Tt Lol
2 =0l 9lom, o|Zo] Z/H EFE + FHo| B7|5HIS

o, 20219 79 79 ool FAECL 20219 749 7Y olFo] £ Erl wPH Sol
2021¥1 79 79 o3 A 312 WAHYODR ALty BAsgonE 020 /| 53]

A%t A7) GE 99 SRS AW Aot Zol7t WA

O

w3 w0 ¥AE AL 20214 79 ofF YT Fal7} ol 71 49 34 2UUS
ojulste], 24 A9 BRY LB F 2 A% WS 49 374 29

20214 74 o]F &3t E5]9] 571 Zo| 2 &Y Moderna, TranslateBio, BioNTecho]H,
Z &9 A47 B £YAL2 Moderna, Curevac, BioNTech¥

(E 10) 2070 FQ SdQIH Mol 7= 24 | R85 37t £4 (2021.07.07.~2023.05.30.)
(2021'-=| 78 7Y% 0| SHE FF2 O HOMo| ZEE ZA0|E2 HQSIAS)

1 Pfizer Inc. 0+0 0+0 0+1 0+0 0+1 0+4 0+6
2 Modernatx, Inc. 4+11 | 28428 | 127+43 | 65+37 | 13+12 | 87+42 | 324+173
3 | BioNTech RNA Pharmaceuticals GMBH | 9+9 | 32+16 | 44+19 | 38+22 | 1242 | 38+31 173+99
4 Curevac AG 22+4 | 30+7 | 80+34 | 69+16 | 27+3 | 59+14 | 287+78
5 National Institutes of Health (NIH) 0+1 0+1 1+0 1+1 0+1 147 3+11
6 University of Pennsylvania (U. Penn) 142 242 12+4 5+3 242 5+10 27+23
7 University of British Columbia (UBC) 142 23+2 | 47+ | 2142 7+2 18+4 117+16
8 Arbutus Biopharma Corp. 20+)3 | 74+14 | 96+16 | 48+6 | 2b6+2 | 3240 295+41
9 Translate Bio, Inc. 2413 | 3424 | 12463 | 9+3b | 3+11 5+23 34+159
10 Translationale Onkologie (TRON) 3+1 16+5 1242 13+0 5+0 13+0 62+8
11 Arcturus Therapeutics, Inc. b+4 75 | 24413 | 943 6+2 10+8 61+35
12 Cellscript, LLC 0+0 0+0 1140 4+0 0+0 3+0 18+0
13 Trilink Biotechnologies, Inc. 1+1 2+1 3+3 14b 1+ 140 9+
14 Acuitas Therapeutics, Inc. 143 10+8 | 23+9 15+6 6+b 21+1 76+32
15 Genevant Sciences GMBH 5+2 9+2 20+2 10+3 6+0 1443 64+12

16 |Allele Biotechnology & Pharmaceuticals, Inc.| 0+0 0+0 0+0 0+0 0+0 0+0 0+0
17 eTheRNA Immunotherapies NV 0+2 1+ 1+1 143 1+0 1+7 5+14

18 Daiichi Sankyo Co., Ltd. +1 +0 +0 +1 +1 +1 +4
Massachusetts Institute of
+ + + + + + +
19 Technology (MIT) 0 3 3 2 0 4 &
20 CSPC Group +0 +0 +0 +0 +0 +1 +1

A 74+59 | 237+121|513+226 | 309+146 | 114+45 ' 308+160 | 1,555+757




# PEEE=CREESESIEP=] 2141 mRNA Al =9 JIg] S6 2 ZEN TR St 24

3) mRNA M| 221 7j0| 212 S8 Mol 9i3t 72 20k 9555 MY Zi}

A2 AGA B ABE D A71E 5T kS 95 2UAL HHA Sk mRNA FLA
B V1SR A= ol 8ste] FHT 53 3 JleRFE GASHE H%o} < 207}
29 29909 B3l 94 AT o 299 P4 Ao ZEglonz H95e)

B 1) HEX 23 7129 22 ST MAS B Vi 201 /&S5 ME 21 (2021.07.07.~2023.05.30.)
(2021'—=| 78 7 ~ 2023 53 30U SM/SEE 515 Q= BAE X2 HER 2B MY H WiE S IS

=
floi SIS 3._ SGIA| 41 HMSIAOH, 207 FQ E2RIO| Sof= UM ZMict FQ S2IQ! M| HetE 20|02 KQ[SIRS)

} 636
XI=l 7|6t AMet
1 [& 718 M 61 52 M 80 217 127 (376)
182
T
2 8L 14 16 59 25 50 29 (129)
36
HE|E

3 0] 4 ) 9 4 8 6 20)
4 ol0|E2Z 0 0 2 1 7 0 0
©

5 CF2A QR o 1 2 0o 3| o0 (“23)
46

AAZE

6 2 4 6 13 6 9 8 (30)

7 ajic ol ol ol ol oo
0)

916

1 11 294 17

A 33 80 96 6 9 0 (564)
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# PZREEERIDETREEPEPGE] X|A mRNA A =9 J1gd

[}

el
filo

5252 titoR, 7t B5j9] 7148 S4L AEslsl Basto], 290 S5 /)%

mRNA 4 2 in vitro transcription (B} mRNA 4 84 (5'-CAP, 5'-UTR, 3'-UTR,
Base modification, Poly(A)-tail 5)°l E4°] AAY, T+ In vitro transcription ¥ 2 7]7],
DNA tisF B4t BE=E FIA7I 7] -?4'3} 84 (RNA polymerase, 5" -capping enzyme, 37Hz,
Az 24 )l E40] A= 55 52 BE EFoAi=

mRNA 24 8 £47] (O% HPLC, 444dY A48 5 71718 ol83t 44, a1 el 4 1A
A A8 5 D] RNAS @) T A il S0l P B RNA B4 3L 02

_‘g_
w4 wpge] E4o] 9l 59 5 (O $RIAS

mRNA Z=4 (D)= LNP (Lipid Nanoparticle) ZtAlo] E40] AL LNPE +4doH= &40
s E40] Q= &9, A, 48 ol A4, PEG A4, AHE 5°] 3= Ex LNPO
RNAZ} @215 Zo] E40] 9l 53], LNPol| RNAS EAIE o Abgal= 94 vy E w4 4],
LNP tAE4d = 184}, HWeolt, sto|HP|E Q& 5ol £EA0] 3= &£5] 52 D)E £75I%=




= FAoA A8 FEES9 V& EZ AEgste] g A4 E A3 (A). mRNA
in vitro transcription (B), mRNA A 9 E2A%=] (C), mRNA HGA (D)= EF3IA=
E7h0 2 FAE FAE 20214 79 o F &Y%t S5)9] S7} Zo] & 49| 37 BRE olujsin,
27 wjAo) A Sde F 29 A4Ut T A9 37 ERE 9n)
T 12) 2071 = SI0IH ZMo| QF5E5 7|a25 Zut (2021.07.07.~2023.05.30.)
(20214 78 7Y O|M 374E 232 O|M EoMo| ZetE Z0[E=2 K<)
A~D ZE23 : g MM 4 XH™5} (A), mRNA 74 2 in vitro transcription (B)
mRNA x| ¥ E&2| (C), mRNA HZAH| (D)
aly O 1= o) Ol 1 O = = D
A 0+0 0+0 0+0 0+0 0+1 0+0 0+1 (1)
Pfizer Inc. B 0+0 0+0 0+0 0+0 0+0 0+1 0+1 (1)
C 0+0 0+0 0+0 0+0 0+0 0+0 0+0
D 0+0 0+0 0+1 0+0 0+0 0+3 0+4 (3)
A 042 042 6+4 3+5 0+2 5+11 14 (6)+26 (12)
Modernatx. Inc B 2+3 14+7 | B9+12 | 35+14 | 8+2 38+7 | 1566 (38)+45 (18)
T C 0+0 0+1 10+3 7+1 0+1 1046 | 27 (10)+12 (9)
D 246 5+7 127 (36)+90 (40
A 0+2 242 242 1+4 0+1 1+7 6 (1)+18 (7)
BioNTech RNA B 242 12+3 9+5 11+4 | 240 8+b 44 (7)+19 (8)
Pharmaceuticals GMBH| C 141 141 140 141 140 140 6 (1)+3 (1)
D 6+4 17+10 | 32+12 | 25+13 | 9+ 117 (18)+59 (19)
A 142 242 1246 9+4 1+0 4+4 29 (7)+18 (5)
Curevac AG B 12+0 | 20+3 34+9 29+4 17+1 26+4 | 138 (26)+21 (14)
C 1+0 2+0 13+7 12+3 3+0 13+1 44 (13)+11 (6)
D 8+2 6+2 21+12 | 1945 6+2 16+5 | 76 (15)+28 (13)
A 0+1 0+1 1+0 1+1 0+1 145 3 (M9 (B
National Institutes of B 0+0 0+0 0+0 0+0 0+0 0+0 0+0
Tﬁfﬁ;‘ C | 040 | 040 | 040 | 0+0 | 0+0 | 040 0+0
D 0+0 0+0 0+0 0+0 0+0 0+2 0+2 (2)
o A 1+0 | 140 3+0 +0 | 240 | 143 9 (M+3 Q)
ggmesr;;\t/s;n?; B 040 | 1+ 6+3 3+1 0+0 | 2+ 2 (1)+6 (3)
(U. Penn) C 0+1 0+0 2+0 0+0 0+1 1+0 3 (M+2 (1)
D 0+1 0+1 1+1 1+2 0+1 1+6 3 (M+12 (7)




30

£ 3l 20234 &5 R&D Soi&Ef XA

= =
o - A 0+0 | 0+0 0+0 0+0 | 0+0 | 0+2 0+2 (2)
, U”'Vefcsgtlh’n?kf)iaB”t'Sh B | 040 | 040 | 0+0 | 0+0 | 0+0 | 040 0+0
(UBC) C 0+0 0+0 0+0 0+0 0+0 0+0 0+0
D 142 23+2 | 47+4 | 2142 7+2 18+2 | 117 (200+14 (5)
A 0+0 0+0 0+0 0+0 0+0 0+0 0+0
g Arbutus Biopharma B 0+0 0+0 0+0 0+0 0+0 0+0 0+0
Corp. C 0+0 0+0 0+0 0+0 0+0 0+0 0+0
D 20+3 | 74+14 | 96+16 | 48+6 25+2 3240 [295 (39)+41 (17)
A 0+2 0+0 0+0 0+2 0+0 0+3 0+7 (3)
9 Translate Bio. Inc B 2+2 3+3 12+4 9+4 3+1 5+3 34 (6)+17 (6)
T C 0+2 0+5 0+13 0+4 0+2 0+3 0+29 (12)
D | 0+7 | o+ic [HORSGMN 0#25 o0:8 | 0+14 | 0+106 47)
_ A 0+0 0+0 0+0 0+0 0+0 0+0 0+0
0 ng’;ﬂg}é‘;?:'e B | 141 | 943 | 440 | 640 | 140 | 540 | 26 3+ (2)
(TRON) C 0+0 0+0 0+0 0+0 0+0 0+0 0+0
D 2+0 742 8+2 7+0 4+0 8+0 36 (5)+4 (3)
A 0+0 0+1 0+1 0+2 0+0 0+1 0+5 (1)
11 | Arcturus Therapeutics, B 040 | 0+1 Eir 240 | 0+0 | 241 7 (25 (4)
Inc. C 0+0 0+0 0+0 0+0 0+0 0+0 0+0
D b+d 743 2149 7+1 6+2 8+6 | 54 (6)+25 (10)
A 0+0 0+0 0+0 0+0 0+0 0+0 0+0
, B 0+0 0+0 11+0 4+0 0+0 3+0 18 (3)+0
12 Cellscript, LLC C | 040 | 040 | 040 | 0+0 | O+0 | 0+0 0+0
D 0+0 0+0 0+0 0+0 0+0 0+0 0+0
A 0+0 0+0 0+0 0+0 0+0 0+0 0+0
13 | Trilink Biotechnologies, B 1+1 2+1 343 1+5 1+1 1+0 9 (N+11 (1)
Inc. C 0+0 0+0 0+0 0+0 0+0 0+0 0+0
D 0+0 0+0 0+0 0+0 0+0 0+0 0+0
A 0+0 0+0 0+0 0+0 0+0 0+0 0+0
14 | Acuitas Therapeutics, B 0+0 1+1 1+1 1+0 0+0 1+0 4 (1)+2 (1)
Inc. C 0+0 0+0 0+0 0+0 0+0 0+0 0+0
D 1+3 9+7 22+8 14+6 6+5 20+1 | 72 (19)+30 (10)
A 0+0 0+0 0+0 0+0 0+0 0+0 0+0
15 Genevant Sciences B 0+0 0+0 0+0 0+0 0+0 0+1 0+1 (1)
GMBH C 0+0 0+0 0+0 0+0 0+0 0+0 0+0
D 5+2 9+2 20+2 10+3 6+0 14+2 64 (8)+11 (4)
A 0+0 0+0 0+0 0+0 0+0 0+0 0+0
16 | Allele Biotechnology & B 0+0 0+0 0+0 0+0 0+0 0+0 0+0
Pharmaceuticals, Inc. C 0+0 0+0 0+0 0+0 0+0 0+0 0+0
D 0+0 0+0 0+0 0+0 0+0 0+0 0+0




=
0+0 0+0 0+0 0+0 0+0 0+0 0+0

A
17 eTheRNA B 0+0 0+0 0+0 0+0 0+0 0+2 0+2 (2
Immunotherapies NV | C 0+0 0+0 0+0 0+1 0+0 0+1 0+2 (1)
D 0+2 141 141 142 1+0 1+4 5 (1)+10 (4)
A 0+0 0+0 0+0 0+0 0+0 0+0 0+0
.l B 0+0 0+0 0+0 0+0 0+0 0+0 0+0
18 | Daiichi Sankyo Co., Ltd. C 040 040 040 040 040 040 040
D 0+1 0+0 0+0 0+1 0+1 0+1 0+4 (1)
Massachusetts A 0+0 0+0 0+2 0+0 0+0 0+1 0+3 (2)
19 |Institute of Technology g 0+0 i i 0+0 0+0 il ek
MIT) C 0+0 0+0 0+0 0+0 0+0 0+0 0+0
D 0+0 0+4 0+15 0+3 0+0 0+2 0+24 (15)
A 0+0 0+0 0+0 0+0 0+0 0+1 0+1 (1)
B 0+0 0+0 0+0 0+0 0+0 0+0 0+0
20 CSPC Group C | 040 | 040 | 040 | 0+0 | 0+0 | 040 0+0
D 0+0 0+0 0+0 0+0 0+0 0+0 0+0
A 249 5+8 24+15  15+18 3+5  13+38 62 (16)+93 (40)
B 2049 | 62424 | 142+44 101432 | 3245 90+26 447 (83)1+140 (60)
A C 2+4 3+7 26+23  20+10 4+4  25+11 @ 80 (25)+69 (30)
D 50437 167482 3214143 173486 75431 180485 O ((115;2)

A7) = SUE FAoA AdE fRES 9 Va4 E4Z AlEssto] e A4 9 A3}
(A), mRNA FA] 9 in vitro transcription (B), mRNA AA 9 =237 (C), mRNA AZHA
D)= &E573 279l 2U0E 5290 = A%, 2 90 1128 AR dF 554
A3E 29kt Sl

il

olujshe, 2%} WA PHH LA F 2Y A% M WS SERE ouF
B4 A7} 20219 79 olFols A EACNA mRNA ALA| (D) EFN B3] Be E3)7}

ZY%E AoF 39lEH, o|= TranslateBio, Moderna ¥ BioNTech &+£0 & @& H|ZES 21X

A 717 1A= Arbutus®] mRNA AEA (D) 72 +4 E9] A47F 7P BooH, o2 =
Moderna® mRNA AEA| (D) 2 mRNA ++4 ¥ in vitro transcription (B) 504 & E3]7}
S9% Aoz Yehd

FH o7 202149 795 EA7AE ZEUHO[E A mRNA WAl 39 7|4 F5 mRNA A9
A3t AEA TA |eo] /M EutsHA g Aoz yehd




(A

& &g (2021.07.07.~2023.05.30.)

2E Fst 2 4 2 - ] g

2E Fxe Y : : : - - 4

FRLHIO[HA B3 &Y 5 1 4 1 - 17
LR

OE Jisy MY 37t 4 °

A 26 18 18 2 5 93

A7 1= g AF A5t (A) 71&S EAO| uet ERsto ZF 7Y & A2 2 Moderna®t Curevac

BioNTechoA @& E& A=9lem, SARS-CoV-2 Y EdHHo| 7 Eil ]

SARS-CoV-2 F4¢

At ol V&=, 71

71go] 294

Beo) S8t gry

2 SARS-CoV-29

FPog go] A
2P (2749 obulAte mE 0 A7) 7|&o] 27t &

-




2) mRNA T4 2 in vitro transcription (B) 282 MM 7|a25Y E5 S¢ dig

I 14) 207 FQ S9Q1H Z{Mo| mRNA A U in vitro transcription (B) 2&2| 7I&2&Y £5 &8 $i8 (2021.07.07.~2023.05.30.)
(2021 7€ 7¢ O ZHE 232 OIF EUA0| Z5tE Z0[22 HQBIHS)

P70 o 2 o o o alR » ane o o
oderna | Bio 3 pp anslateBio O A A a a VA

5-CAP - 1 - - - - - - - - 22
5-UTR - 4 - 2 - - - 1 - - - - -
ENA 3-UTR - - 4 1 - - 3 - - - - - - 8
-y 94 5UTR + 3UTR - - 4 - - - - - - 1 - - 12
Poly(A)tail - 2 - 4 - - - - - - - - 1 7
Base modification | - 1 - - - 2 - 2 - - - 17
RNA 37 1 - 4 1 - - 1 - - - - - 4 11
in vitro IVT &g - 3 4 - - 1 - - - 2 - 27
transcription IVT 717| - - - 2 - - - - - - - - - 2
- L=ES - - 2 - 4 - - - - - - - 13
DNA 4t - - - - - 4 - - - - - - - 4
mRNAO | FEE B Het 7x - - - - - 2 - 1 - - - - -
TRER = | oty B st
74 24 Wi ) ) ) ) ) ) ) ) ) ) ) ) !
A 1 46 19 21 6 17 4 5 11 2 1 2 5 140

7] = mRNA +4 ¥ in vitro transcription (B) 7[&& E4] wzt £7s5to] 2 719 &4 A+E
ModernaZt 7Fg @2 E5|1& &9sta 1o, mRNA +4 2 IVT ¥ & et 79 73 IHE E5 &8 Z1F S95i3+=.
1 22 2%E Curevac ¥ BioNTecho|A B2 E37F 2952, mRNA 74 94 9 in vitro transcription ' && 7]&0
oigt 7ol EdsHA JPEHI US

2oz B2 &Y A4E YEY+ TranslateBios in vitro transcription ¥, mRNAS] A4t AMEEHE= LA (B4, F30]
S DNA ) ¥ 71$g 5402 Ut 4%g BY




ve

Olol

3) mRNA FH| & SHEZ| (C) 272 YN 7I==2RE 55 58 o

(E 15) 2070 =2 E2IQIE ZMO| mRNA Hx| 3 E2E (C) 2R 7I2E27E S5 &3 &2 (2021.07.07.~2023.05.30.)
(2021 78 7Y O1F SHE EE2 O EuM0| ZEE ZM0[EE HQISIR2)

Moderna ‘ BioNTech CureVac TranslateBio eTheRNA
7171 EH 8 - 5 - 7 2 22
g - 3 - : : : 3
a4 X 1 - 1 2 - - 4
A 2 - - - - 18 - 18
RNA 24+ &4 3 - 5 - 4 - 12
A 12 3 11 2 29 2 59

(©) 7142 540l wet BRsio] 7t 71919 29 A4S Yehd A9, A 714 EopolAE 20214

7] E+= mRNA A 2 S48
AL oYW, TranslateBio7} 2972& 7MY @2 5315 &9sdeH, 522 = Moderna %

7'<
74 79 °olF W2 557t =¥
=

Curevaco] B2 E35|&E

il

2 7]7] AA| 9 RNA EA} B4 39 7[&o] 29U5Y 2™, TranslateBiow= ABAFE mRNAE ZHAA|A Edlol= 7<) THE E9]
ZUst Aoz Yehd

N

o}
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4) mRNA H=H| (D) 2R M 7IEeERE &5 &2
(E 16) 207§ 2 Sl ZMo| mRNA M| (D) B30 JI2ERY 55 S 38 (2021.07.07.~2023.05.30))

(2021 78 7Y OF JHE 232 01 HuMO| Z3HE ZI0|2Z HQISIUS)

Daiichi—
Sankyo

Translate

Pfizer | Moderna | BioNTech |CureVac| NIH |Uppen| UBC | Arbutus TRON | Arcturus | Acuitas | Genevant | eTheRNA MIT | A

Bio

M Yol R - 1 1 4 7 | 148
A PEG x| - 9 - - - - - 2 6 - - - - - - -7
NFAHE | - | 6 - - - - -] - - - - - - - - | - |8
LNP
JEp MR RE | - - 7 (I S I I - -4 - - - - -]
2/ Zg| 1 - 15 10 | 1 3 | 2 14 - 2 - 5 6 8 - - | 108
LNP 714 - 5 - 6 - - - - 3 - 1 - - 1 - - | 16
ES/EEAA | - - 7 - - | - 1686 1 - - - - - - - 1|16
DEX} 1 - 9 1 - - - 1 2 - - 4 - - 12 3
BEO|S - - - -l - -] - - - - - - - - -
soj=als - - 4 e T S S - - - - - - - | 4| 8
yoley gy - | - 9 -l - -] - - - - - - - - - -]
A8 LNP i8S
(Surrogate) - 1 - - - ) ) ) ) ) ) - - - - - 1
AEZY SRR e
HEER| - 5 2 1 -1 - - - - - 2 - - - -
S0 2 | - - 1 - -] - 2 5 - | - - - - - - | 0
A 4 90 59 28 2 12 14 M 106 4 25 30 11 10 4 | 24 4es
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# PLZEEEEEEEEPNEPSE XA mRNA Al =9 JIg Sol 2 JEH e ST =24

47] I mRNA A2A (D) 7162 EA40) uat BEFoto] 7 7199 &9 A+
LNP £79] AlF ol A4, Al3F PEG A4, At AHES] 7|&Eq7= X4 +
A E57} sgsi, 24/2AH= LNPE 745k ZF #4 949 H]E 5o=7

Jo g Z¢d &7 sfdd E3E LNP #4842 A7) 4 840 &34 = 57
T4 QAARZAA, 52RTA 5)7F EFQA EF7} SgT

718k At A& 71E0] LNPAl ARGHE Ao £/ ol A (o]23 7Fsdt AR,
74 AZ, £HE, PEG-AA| &oHA] ¢b= 72402 Hd AEe EFshdE. dlE =01,
]
=

PEG-A AL tAe 4= A= A2 POZ (poly-oxazoline)-A| A, EZAIZHAI-Z|A Fo| Lo

714 Bok= 7MY e B8 3710 BRE t40] 7]9l0] Tl
o E
=

O, E3| TranslateBio, Moderna, BioNTecho] @&
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T AdgA ¥4 ig7e " AVle 8 webe Al Sdde A il AAsieH,

(B 17) MEH 238 J7j29] 22 S% OiofS ffst 712 20FE Mol 7IaRRYE S5 =3 o
(2021.07.07.~2023.05.30.)
(22 EA 23 His ¥ WIs ST IS 2ol SIS SPYOIR| YU HMSIUOH, 207 FQ E|RI9 Sdi=
UM M FQ EQ AMO| ZeE ZN0|2Z H|QISIFS)

o) O|H 1 O »

A ol XE 14 14 29 25 9 228
At PEG AR - - - - 10 5 15
Aqt ABIE - - 1 - 1 - 2
At O - - 1 1 1 1 4
7|8} A R 2 4 4 5 15 9 39
P ZN/EAH| 12 13 12 29 132
LNP 4 - 1 1 1 2 10
HEZH 3 1 5 3 7 3 22
HZH] 1 - - - - 2
SOfY 1 - 3 : 2 -
2|EE ZN/EAH| 1 4 6 22 26 2 61
[eEEEA eSS - : 1 i 1 i 4
At 23 6 6 17 9 16 8 62
x1E B2 - - 2 2 1
Z2|0f|tAt - - 2 1 -
oy TER QEA 2 - 1 1 1
ZN/ENH| 6 8 24 10 25 14 87
HEZH 1 1 1 2 2 1
FOI5X - - 2 - - 2
BlEO|= 4 5 9 4 8 6 36
sloj=22 - - 2 1 7 - 10
CHRY LicQIRt - 1 2 - 3 - 6
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AAE 4 6 13 6 9 8 46
QOIRY L0 1 1 16 2 1 9 30
7|Et MEX & Jl= 3 8 8 5 10 3 37
T 718 22 1 1 7 3 21 10 43
A 62 74 189 116 306 170 916

LNP 279 4lqt Fol2 A, 4lqt PEG A, At AHE, Al IA-A9] 7e&7e A2
FzA0z A Fpgdor HYHE Ed|7} e, 2A4/ZAHE LNPE A FolLA
A4, A XA, SYAHE, PEG-AA 5 471 14 949 H|& 502 e HJ4goz &%
E517} dlgst ES LNP A2 A7 4 840 &3k = 371 74 2AFAIAEAA],
FERTA 57t 54 E571 g

71ef Al A FL 7]1Z0] LNPof| AFEEYE R 2 9] 879l olA) z|d (o]} 714‘—'51} A4,
4 AA, 2HE, PEG-AA0] &34 &= L2407 MY AFS EFI9L. dE &
PEG-AZES AT 4= = AZQ POZ (poly-oxazoline)-A A, EA2HAI-2]A %01 Aol
23tE E57} gt

A2 7RO Al EYW, A &2, ETohm|e4te] Ve Re 4 25§
FEA] GUR Y ol g, @/ el 7120 g
E ]

B4 A o9 E51E &Yl e 99U ZE = GlaxoSmithKline Biologicals, Alnylam
Pharmaceuticals, Guangzhou Gushen Pharmaceutical, HDT BIO, Suzhou Abogen
Biosciences 50| ERIE|Q1 O 1 H|ELE A UH] 2~3% 7} Z3jow, 3007 &Y oAk9]
ceret 29900] 5318 295k 9 Ao Y

24 0] A SIL F 2Y A4t BL 37 ISERE Ut 2UAL TSR g

E4% 23] 29 BYIAE 207 28 2UAo|Ae] B4 Aute} o] LNP Bl 7]%o] by

sl £3) 2YET AUCH, B3] A Fole AW 2 A4/ 2Au A E37t BUSH
o

eoR B & Hoks 1EA P /|&9. TR JJute] MAL L NP
=57 =
o

57 ‘B%—t— ;ﬂe lolEz Ar|Feomes AEE 7FeAol s B 2 535 A
o} ES




4. AZLHO[MA 0]22| CFE

2 A s 22Ut A (22119 27 ol9)9] thE Ao tYH 53] (3H, HE

4 5]
7ol dMA, zika virus WAl = WA So= YEH EF)= FAEoE WE ERE

o

A F2H97E FAA FeE GACA ol = Holt 47 o] Folglont, ZEh9
dElos 488t 7Hsshl mRNA WAl BFo| AFAAY] /M HEw ARAOR e
P53t Z1goler U AS

webd 2 FAolN AAE 53] Q07) Fa FUE A4 9 A Bl 7)s0) A2 5 Hore
93 714 Hobd AN E31E BE X F LEibulolE olgle] geMoR FHH B3
HE Hlolg AR ERsle] 20 2U0] 2ot Ak AW BANAS (&, FFHe] opd

A, Ba giA A5 52 AdStAS)

18271019, 57 m|te] 53517 Sdd SYJACIAY 34 v
T3, 3599 4% 4 29U 1712= HASA




oY

(E 18) 2071 = S/IQIH ZM U ME| 2 7189 22 S8 MRS {5t 718 20KE ZM £§ S I ZLH[0[ZA 0[2]e] AHHOZ SPYEl 55 &7l s
(2021.07.07.~2023.05.30.)
(20213 7€ 7Y 01 37HE 2912 HQSt 7100|0, S 2t 1722 TABINI)
Daiichi—

CureVac NIH BioNTech
Sankyo

GlaxoSmith

Mod U
oderna ppen Kine

Influenza virus 1 g 1 1 6 31
Cytomegalovirus (CMV) 0 0 0 0 0 24
Respiratory syncytial virus (RSV) 2 0 0 0 0 20
Zika Virus (ZIKA) 6 1 1 3 0 0 1 19
Human papillomavirus (HPV) 0 2 0 0 0 5 4 4 15
Hepatitis B virus 0 6 0 0 0 0 0 5 11
Human immunodeficiency virus (HIV) 2 5 0 0 2 0 0 0 9
Human metapneumovirus 5 0 0 0 0 0 0 0 5
Varicella-zoster virus (VZV) 3 0 0 0 0 0 0 2 5
Ebolavirus (EBV) 0 4 0 0 0 0 0 0 4

Rabies virus 0 0 0 3 0 0 0 1 4

Rotavirus 0 0 0 4 0 0 0 0 4

Hepatitis C virus 0 3 0 0 0 0 0 0 3
Herpes Simplex Virus (HSV) 1 2 0 0 0 0 0 0 3
Malaria 0 0 0 3 0 0 0 0 3

Norovirus 0 1 0 2 0 0 0 0 3

OE e 1 0 5 2 0 0 0 0 8

7t 0 1 - 4 i 0 27

A 62 34 27 25 12 7 5 26 198
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1. g4 238 z)d Jls o

1) S SHHE SO

FZupto]2] A SARS-CoV-2 #A22 QI3 AX]l COVID-199] M4l Fo2= F&2 Axfold
S (S @)l A, S EHAS AFA (rimer) FEE °1F =
prefusion 725 Pgeshke Zo] WANeZE dovl= Hof 549 S
oju] LA Slout Hot kHstE S whjdo] 8-

a
V)

w

)]

do
e
0
=
)
Ll

7120l &2zl ke COVID-19 HAle 913 SARS-CoV-2 S T2 NIHS| 53{]1 vl=
E2E3] 10960070 (B2 S2 Ho]x])o] 7|AEo] glom, 2719] ofu|iAlS mEgo g X|3K2P,
K986P % V987P)3to] S whilAg kst 12

AT o e 2o S EHAS S5 F7H obnieAts A|@eke YlEo] JEEA Qe L
% FEE Qe 71E2E 2719 ofulAlS ZEF 0 R XFH2P, K986P, X VO87P)3 Ao wisto]

4719] opu| L ALS F7FE TEFOFE X3t HexaPro 7]&°] U

T EF2E HAA AAH gistuofd &Y% FAES W02021-243122 @ 37HES
10-2023-0018394, F=- S3 #Ho]A)7} 9lom, 67]9] ofv|ieAlE ZERICE 2|$ (F817P, A892P,
A899P, A942P, K986P, ¥ V987P)ste] &2jzl 2P gttt v 2 A= Mgt 129 S
TS 9SS 9l 7|&o] Hidh E5E EYsHYS. Hystd S Tde FZu} Hloj# A
A HE = 9 FEoE ARE S qlom, IR Hiol#A PH| 52 HESH| At B4 o=

Egand PCT Sol 37iH2 o= 556
BIATA AJAES CHEID W02021-243122 KR 10-2023-0018394

S BT SoHop} BE A7
1. An engineered protein comprising an engineered coronavirus S protein ectodomain that comprises a sequence

at least 90% identical to:

(a) positions 14-1208 of SEQ ID NO: 1 or 2;

(b) positions 14-1160 of SEQ ID NO: 1 or 2; or

(c) positions 319-1208 of SEQ ID NO: 1 or 2;

wherein the engineered protein comprises the following substitutions relative to the sequence of SEQ ID

NO: 1 or 2: F817P, A8B92P, AB9P, A942P, K986P, and VO87P.




[23 7] SARS-CoV-2 S CHHEIO] HexaPro X|& H1x

Hsieh, Ching-Lin et al. “Structure-based design of prefusion-stabilized SARS-CoV-2 spikes.”
Science (New York, N.Y.) vol. 369,6510 (2020): 1501-1505. doi:10.1126/science. abd0826

Moderna©lA &Y%t ZFAES W02022-067010 (2 S4 HolA|)= FZL} Hio]Z{A RNA
Ao gt E5E, =2 YEF ¥ Tmat S71H AT AR A7) GAtA AJAH gk of 4]
£Y3 E3519F 5L 6719] ofu|iAto] mEF o7 X8 AE (F817P, A892P, AS99P, A942P,
K986P, and V987P)& I Qsh= mRNASH LNP7} ZEH mRNA w410 tfst E3]Y

S0l PCT £5] 3/l¢HE ¢ &4
Moderna W02022-067010 -

S HHbY S0P E3E 37

1. A messenger ribonucleic acid (mRNA) comprising an open reading frame (ORF) that encodes a SARS-CoV-2
spike protein variant, wherein the variant comprises at least three substitutions selected from positions F817,
AB92, AB9, A942, K986, and V87 relative to a SARS-CoV-2 spike protein comprising the amino acid sequence

of SEQ ID NO: 21, the ORF has at least 90% identity to the nucleotide sequence of SEQ ID NO: 3,7, 24,
26, or 28, and the mRNA is in a lipid nanoparticle.

2. The mRNA of claim 1, wherein the substitutions are selected from F817P, A892P, A899P, A942P, KO86P,
and V987P.
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# PZESEER RS SEDNEPN=] £]4 mRNA B = J|g] Sof 2 SEN JHE ST =24

T3 NIHOA &Yt FAIES] W02023-091988 (K= S5 Ho|X))7F 37/i% 0] . NIHE=
W2S 25 uebg 4 39 vlo]HA (APMV3)olA L&sl7] 95t #Eof digt

£ 295I3oH, of7|oA S AL 817, 892, 899, 942, 986 and 987 (A}7] EIARA A|AH]
gt 9] 2|8kt FAS oAl YX] 9] ofm]iAito] EFOR X3kE 4= 9lFo] 7| AU

590l PCT S35 2f¢a 32 53
NIH W02023-091988 (FLHRIJZISE © 2024.05.18.)
S EE SeI0p} B3 7Y

9. The vector of claim 8, wherein the SARS-CoV-2 S protein or fragments thereof, comprises one or more proline
substitutions at amino acid positions 817, 892, 899, 942, 986 and 987.

G 71&9 TEY g = F817P, A942P= whilzl wdef Z7lo) Tastal, A942PE Tmat
7o) #oishH, AS99PE= FQHHA S7lol ottt Z|A=E o] L

q AoMZ QFYslo] ABEFYW WAl o ARRE 4~ Qlow, AL B o B
(]

S A 4= 210l mRNA 7]9F SARS-CoV-2 ¥4l 7iEkS 913t fget £H7 2 &= Q= 71ed

o,

Modernad ZA|E35 W02022-221440 (F-& S6 Ho|A)L QAEZFdA} F 2L} Hlo|g A X3
WALl Hiet Aoz, JAEFAA} HiolH A P& IFske A WA mRNA; I2He]
FYsts = H8 mRNA; € LNPS Z3bsl= 23 wWAlo] thigt 7|&d

[>
_?L
40
fjo

53], & Edlol= ts FUY AAF o] xItEo] low, g JFdE IIFst= F 719
mRNAE &Al°] in vitro transcriptionstd] Ho} 2 £ 2] mRNAE 47| ¢1g DNAS] H|&9]
s 71 =] A

DNA £A}2] Zo] Apo] E+= poly-A-tailing 88 52| Ao|& Qlsto] g FL= FAI9 in
vitro transcription k= 3% ¥4 A9 HFF (bias)o] HAT 4 =], FUE+= DNAY

F= 2ESH] WAs= HFE A4AA mRNAS £EF Eole WHY

TS, AEA R AMEE LNPY 242 F7 7130 71AIE0] o, & g9 42
4139 o5 & WA19] in vitro transcriptions 9%k DNA £} 2 HAFE RNA 2A=9] 3




Eyabd PCT £5] 3/l¢HE ¢ &4
Moderna W02022-221440 (ZLHRI7|5t 0 2023.10.14.)
OE of Hii 2 Fas

1. A combination vaccine, comprising a first messenger ribonucleic acid (mMRNA) polynucleotide comprising an
open reading frame (ORF) encoding a first respiratory virus antigenic polypeptide, wherein the first respiratory
virus antigenic polypeptide is an influenza virus antigen; and a second mRNA polynucleotide comprising an
ORF encoding a second respiratory virus antigenic polypeptide from a coronavirus; and a lipid nanoparticle.

41. The multivalent RNA composition of claim 40, wherein the composition is produced by a method comprising:
(a) combining a linearized first DNA molecule encoding the first mRNA polynucleotide and a linearized second
DNA molecule encoding the second mRNA polynucleotide into a single reaction vessel, wherein the first
DNA molecule and the second DNA molecule are obtained from different sources; and
(b) simultaneously in vitro transcribing the linearized first DNA molecule and the linearized second DNA molecule
to obtain a multivalent RNA composition.

LNP Z4/ZgH| HAG| (L= CIA])

(371 71204 Of2Hel LNP 4oz
1) 20-60% ionizable amino lipid

r!I/\/\/“\O/\/\/\/\/\/
T AL

ro
oA
i)
<
30
djo

2) 5-25% non-cationic lipid
3) 25-55% sterol, and
4) 0.5-15% PEG-modified lipid

Sanofi®] FAE3] W02022-264109 G F7/HE3] 10-2023-0104223, H= S7 Ho 1%1)—
8719 ohE AZZMA FLS FY5H= mRNA #Alof digh 71*%1 Q1 E MR} HMO Z=g oFE3)
i Alo|u} v]ghAS) WAl So] ARRE|o] Lo} QERQIR} F uid £3lslE g thro] QIEFAR}

4o gigt Z=8s He a9E 95 t7F mRNA 7]4k ‘ﬂﬂo] 74

2 PgolAe A 7Y £ Sol|BE Addsto] v FEE X%D%V]Oﬂ 2343t LINPE
NSRS, BT 28 WA 328 sh7|eF &2 27449 LNPE AH&sh= = 7|A=o] Ao
0]F o]&3slH 2] mRNAE E3FeFAY polycistronic mRNAS E3HSH -{F— Q= SHAIYF mRNA
T8 Ee AR 4] e WP o
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# PZESEER RS SEDNEPN=] £]4 mRNA B = J|g] Sof 2 SEN JHE ST =24

Egeid PCT S5 S7HHS o= 551
Sanofi W02022-264109 KR 10-2023-0104223

OE 39 U B3 378

1. An influenza vaccine composition, comprising eight messenger RNA (mRNA), each mRNA comprising an open

reading frame (ORF) encoding a different influenza antigen.

LNP Z’g/Z4H| HA0| (UL 0A)

(Hre 282 LIX| 322t0) Of2ie LNP Zgo= SHYEH( UT)

1) 40% cationic lipid (OF-02, cKK-EIO, GL-HEPES-E3-E10-DS-3-E18-1, GL-HEPES- E3-E12-DS-4-E10, or
GL-HEPES-E3-E12-DS-3-E14)

2) 30% helper lipid

3) 28.5% cholesterol-based lipid

4) 1.5% PEGylated lipid

E3H BioNTech #AE35 W02021-188969 (3= F7HE3] 10-2023-0004508, H-= S8
Ho|A|)Z Hlo|#A ouEXZS] RojE B3 HolHA AHS Am Ee RS S A4.
TAH O R ARUHO|H AL v FUZ Xt WAl gt 2o 2, ORFlabollA 2%t
oI EX membrane glycoprotein (M)A |23t o|lT EX, nucleocapsid phosphoprotein
(Nl Fefigt oER F Aol 2715 EZFsls EHEEE IYdste EYREdeEE
2=l ditt 7ed

Egeid PCT S5l S7HHS o= 551
BioNTech W02021-188969 KR 10-2023-0004508

OE 89 4 3 378
1. A composition comprising:
(i) a_polypeptide comprising at least two of the following
(a) a sequence comprising an epitope sequence from ORFlab,
(b) a sequence comprising an epitope sequence from membrane glycoprotein (M) and
(c) a sequence comprising an epitope sequence from nucleocapsid phosphoprotein (N);
(i) a polynucleotide encoding a polypeptide, wherein the polypeptide comprises at least two of the following
(a) a sequence comprising an epitope sequence from ORFlab,
(b) a sequence comprising an epitope sequence from membrane glycoprotein (M) and
(c) a sequence comprising an epitope sequence from nucleocapsid phosphoprotein (N);
(i) a T cell receptor (TCR) or a T cell comprising the TCR, wherein the TCR binds to an epitope sequence
of the polypeptide in complex with a corresponding HLA class | or class Il molecule;
(iv) an antigen presenting cell comprising (i) or (ii); or
(v) an antibody or B cell comprising the antibody, wherein the antibody binds to an epitope sequence of the
polypeptide; and a pharmaceutically acceptable excipient.

LNP Z4/ZgH| HAG| (L= CIA])

(FAE AAC O]7|xH)
Cationic lipid

Non-cationic lipids (e.g., phospholipids and/or sterol), and/or PEG-Ilipids)
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2. mRNA 4 QA 2 Al 7|

A A83tE mRNA Al 8 529l non-replicating mRNAZ} AREE| 1L Q2. 181,
7129l mRNA 412 HYojA deid= HAH F ApR|= EA4o] 9lon= ygFo = g ofof

sti, 71 AFS &9 WYY adE FASoF ks EHol U=

wabA, A7REEC] Hofst= A FAAE B0l T TES K] saRNA (self-amplifying
RNA) 94, B4 A4S €2 Wro] saRNAO] B|F] QbHgh wiAle A4kt = 9l taRNA
(trans-amplifying RNA), 18] 7] mRNA F+39] @t FEo| Eajjof kst 125 /A5
3t circ RNA (circular RNA) #4174 chakst 2579 mRNA wW4lo] 7jdE 1 Qe

==
9,
il
)
ofo

ol
ol
=)

et 72 mRNA B4lF self-amplifying mRNA Z3HEo0] S5 Ql=t,

A7} AARSE &= 9l B}Qlo] © Z7)35] O oko 2w 7183l HAURR- S Sulst 2 Qlong

13]9] HFToge FEZ o FAE AT 5= ol H2 v o= ¥iAlo aNE FAT 5
9l7] &

GlaxoSmithKline2 self-amplifying mRNA (SAM) EHE 7|&S B {3511 1o, COVID-19
Hi X9l CoV2 SAMO.2 AAMAY 14F (NCT04758962)2 A &3t Aoz A=A, E3t, o] E
7]1€S 7|40 mRNA W4l 7|&9] 9 EH9l CurevacHe S B3 7 83517

oI5t WiAl-S sty 9L

[32 8] GlaxoSmithKline2| SARS-CoV-2 S THESE FAYsH= self-amplifying mRNA

Maruggi, Giulietta et al. “A self-amplifying mMRNA SARS-CoV-2 vaccine candidate induces safe
and robust protective immunity in preclinical models.” Molecular therapy : the journal of the American
Society of Gene Therapy vol. 30,5 (2022): 1897-1912. doi:10.1016/j.ymthe.2022.01.001
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# [PZREEERT G ESEONEPUS] X| Al mRNA tH
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mRNA+ AlZ2o] =902 off QIEHE 9 43t d2A =, TUE mRNAZE EAE=
self-amplifying mRNA+ o]2|gt QIEHE ¥H8-29] F1o] 7]
W2 EUE mRNAZH H@sHe 9] 715-& WET & qlone xgo] Wasing & Edjde
mRNAZH A7t BAEE A9 fust e e 2Eshy] A% Adol 745 FAS3
W02022-137128 (& S9 Ho[A)7} &¥=o] Sl

e -

Eyetd PCT S5 S7HHS o= 551
GlaxoSmithKline W02022-137128 (FLHEIJZISE © 2023.11.06.)

o B7%

1. A composition comprising a self-replicating (mRNA) comprising a construct encoding a heterologous polypeptide
interferon effector that suppresses an interferon response, wherein the heterologous polypeptide interferon
effector is
(a) VP35, or a variant or fragment thereof; or
(b) N, or a variant or fragment thereof.

g FAIES] W02022-259191 (35 S10 #Hlo]A)oll= self-amplifying mRNAS] B5<
A5 ol ZIAlE] Q. 7IE0l F2 AREHT HiolH A FUe FP5k= mRNAS 24
W ARl 28 HH, £ ol itk FAI7F aste] Mg £4o] 844

Hhy B E3]9] 7|&2 self-amplifying mRNAZ F2 A3E AZoA o]F 712 RNA
(dsRNA)S] F& £4319 self-amplifying mRNA Ag 88 9 A39H UL 4= 59
59 85 BAotne Pt FHste] HEHoE AEE = S

Egeid PCT S5l S7HHS o= 551
GlaxoSmithKline W02022-259191 (FLHEIJZISE © 2023.12.09.)

o B7%

1. A release assay for determining the potency of a drug product composition comprising self-amplifying mRNA
(SAM) that encodes at least one an immunogenic polypeptide or that encodes at least one therapeutic polypeptide
and a non-viral delivery system, said method comprising the steps of: incubating said drug product composition
with cells in vitro,- and detecting double-stranded RNA (dsRNA) in the cells.




A E5] W02023-031855 (5 S11 #Ho]X))o|= uridinesZ N1-methylpseudouridines® &
2|33t self-amplifying mRNA®] i8] 1A= Q1. mRNA A4 mRNA AAoA fE=
HA A wiZo] AEstaiAt o= T Wdo] AAE o JLEE, o|F FAA7]7] fl5Hd]
uridines& N1-methylpseudouridines®.& X|&s}= 7]&o] AMEES. RNAZF SEZHE self-
amplifying mRNA &34 43 vH|&E AFst= Zo] F8otEE, HA uridines ¥ Nl-
methylpseudouridines 2] N1-methylpseudouridines®] B]&©°] 15% WA 75%% =H|E& 2=
self-amplifying mRNAS]| tja] 7| = o] A

Eaid PCT S5 Z7tt= e= 5ol
GlaxoSmithKline W02023-031855 (ZLHRIY7|3 : 2024.03.03.)

o B7%

1. A self-amplifying messenger (SAM) ribonucleic acid (RNA) comprising N1- methylpseudouridines, uridines,
a first RNA segment, and a second RNA segment;
the first RNA segment comprising a heterologous nucleic acid;
the second RNA segment encoding one or more proteins capable of replicating the SAM RNA in an intracellular
environment;
the SAM RNA having a first mole percentage of the N1- methylpseudouridines to the total of the
N1-methylpseudouridines and the uridines from 15% to 75%.

E3H BioNTechk self-amplifying mRNA & 7|&& E5 st = 202 YEHO
#A 552+ A7 A Hpolg|Ao o3 EAE £ U= FEEE (replicon) 7]&9°] 7]7‘“301
A= FAES] W02021-245090 (F= S12 #oJA])o] . HE2]&2 internal ribosome entry
site (IRES)et, A7F BA] HiolHA {2 7|54 vtk didZ Igsh= o]

o] &35} self-amplifying mRNAQ] HEAHE 7IsoH of 829 f4A4 &3S & 4+ 9

590l PCT S35 2f¢a 33 S|
BioNTech W02021-245090 -

o B7%

1. An RNA replicon comprising an internal ribosome entry site (IRES) and an open reading frame encoding a
functional non-structural protein from a self-replicating virus,
wherein the IRES controls expression of the functional non-structural protein.
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# PUEEEEREEREESNEPN=] 214 mRNA M2l =2 JIg Sol 2 ZEN JHE S 24

F20419 WY =lo] thSa}7] 9 WAl BehEO R mRNA WAI0] F2eT 9IS mRNA WAL
mRNAZF AW %S o) Qrgsior shel, Ax Wz 2 Agslolof oz 4% AL
g3k Zo] BEHY

A F2 AREA e AYAe A Uit INP)Z, dite] B4 oA ZsiHe A=
ot A2 2o 47k e a3t Fobe Aol s & 240042 2071 8 S4dE
A gl Frhe gAeh dgA B9 Vel S 39 Tobs A 7le word A VedwE
=3] A4 Ao m=w, I ot mRNA AA7E A= oy o ADA|] BlS2 LNP
o 7]z Hlshd % Fon, o7ds] LNPeF HHE /7 ]e AFE L= Qs Aes A

s3], LNP| 783 T4 Fol 24 4L 7]zo] Azufe] ZASH S 2E)E, AXY
SO HRIHe 29 B4 TAS QU 4 9ol AE Fuk A8 5 YoHg, Sie] A ARl
RORAE E4o] e ool ey AWe| Aol 27

aeA FAestet AT mRNA HE2 5 A 88 2 A 1249 Felei AR

ol &= 7ie AAE xEgsta] 39 dol2A Aol AET & = mRNA9 7h+E

S7HAZIAY, Fole/d A0 cyclic-headE 2t sto] A2 W29 32 44 a&s5 S7H7Ie

Rl AHHA o, Y 885 &0l1l 42 W & e AR F U= S LEHE VIRt
o]l o

A
ol AAE A= Y& (Majeti et al.,, 2004, Medvedeva et al., 2009)

ESE BESH o]l =2 dolA XA Y FEoA HEA AAE 5 o A4S RE S
nou g AEs) Y d FAALES = Ao ALEHIL 5. ool EA AE E= 729
FAA S 913 EoldE 7HAsHs Ao tigt e =obA]= A1 (Asr et al.,, 2023, Gote
et al., 2023)

e AR § Shl PEG-AES A 7 S8 9 AL golg= AAdo] Aoy, PEG
dent et Eef= ool T2 @] lo] Anti-PEG FAIE AJoHA] o 52 /5s HgolA2]
S =Y ¢ U= PEG-AZE HAA7F 22

1) cellular uptake®} endosomal escape #4°] W2 A §& T4

2) Anti-PEG @A A4 = EA &332 Ag blood clearance 753}
3) WIS =2 QI A g 9E

4) £24/5% oAl 9 7] st




SHA|GE, of 3| JHAHE LNP 7[& T= LNPE AT 5 = Alfst AGAof it AR n)5
971 9o, t B2 A3E 59 g Ao & FEo] EA5tEE mRNA ¥4l FoloA LNPE
A T st Ve B A7]e9] dF7fdto] o]Rojx|1 Q1S

571 119 Hlol&2 COVID-19 #jilo = JUFPHIL = AZAE a3l izt A9, A=
383t WAl ol9jor 4t Ao WPTE mRNA #4lo] ARGSETL Q= LA 7leE sotsly]

Asto] 20 A S35 FHHoR BANYS

[23 9] COVID-19 mRNA HHAl QAL AIH

re

2t
Yang, Lu et al. “Recent Advances in the Molecular Design and Delivery Technology of mRNA

for Vaccination Against Infectious Diseases.” Frontiers in immunology vol. 13 896958. 15 Jul. 2022,
doi:10.3389/fimmu.2022.896958
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< Moderna >
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Curevaco] 247]7to] 293 S32&= FA53] W02021-123332 (@ 371531 10-2022-
0121246, % S22 #Ho]A)7} A2 H, hexyldecanoic acidE ZEFoh= S EXORE k=

Curevac W02021-123332 KR10-2022-0121246




56

# PEEECLEDECREEPIEPNS] XM mRNA A =2 J|

< TranslateBio >

T ZHAE 93 ol AT 2Pstar 9ol mRNA ¥AIE olgt mRNA Ag
EREES 0|83 A8A EoAE HFGH 7j&S Aoty Qe AoE yepd

(2 OR
<
m
e

FAE3] W02022-066916 (3= 57153 10-2023-0074526, H= S24 Ho|A])o= HAlw

Egeid PCT 56 S/ o= 551
TranslateBio W02022-066916 KR10-2023-0074526

OEETe sz

w

R U]

HANC EEE (2R GIA)

o
Wy JAOA .
No
e Ay
SNy N ‘“‘“"”“11-'““/"“-\1'l ~ o
| PPN NN
— I o J s} k_,N NG NTTr I. -
]’ 1 L o e y
s PR R 1
n . _.0._\_,-“'\-\_»__(‘ “'\‘w/
o~ O X
o] L~

FQ §3

1) R2 =54

2) JiME MY &8
3) =2 #ast g8




ZFAES W02020-106903 (3=

7o} glom, ke
gl 7140l AL

TranslateBio

S26 Ho|X])ol=

W02020-106903

1) BXEE MY ks (I2H2 N8E 39)
2) £0f ¥z ZA

3) %2 =4

4) 23t ooy Big Qu

mRNAS| Ag
Ao A 2E 95 %‘é | W1 Fo] %




58

# Rlel=RTRi i REPNEPNE] 2141 mRNA el =2 J12 S6i 3 ZEH JHE SEF 24

=AI53] W02020-243540 (F-= 527 Ho]X)oli= mRNA 59 A A= ¥ B ¥ 2=
golstA dEst7] 3t A A2 F (macrocyclic) Fol/d Ao Hsf 71 =0 3= =4
A75 A=E 9% ornithine transcarbamylase (OTC) @3S 7 Q5= mRNA E+= WAl

AHEs7] 93t EYHEEE Adoks mRNA 52 Adohs o AHEE 4 U

S0l PCT £5] 3/l¢HE ¢ &4
TranslateBio W02020-243540 -

OEETe sz

xz
3 2
1 /I— -...x1 Li‘ ) {.R
LA AL
\LE-»K:’ Ls
x-fl

HANC EEE (2R GIA)

N
N =
Y \/\[om b o:l/\)\/
H N
: ¢ AN o

O

Ne ~"~g_ .;/\l/\ e \/_\/_\/\/\oj/\ N N ST i S VN

e S /‘xw/\,f\,J“OW\__ PN N - N N - ,[:{‘

Hote HE 75 (RIZHZ A8E 49)




FAS3 W02020-257716 (5% 528 Ho]A)ol= mRNA % FYH o] A 9l o]
E:

783t Fol=/d Aol 7IA=] 3= 71AE °J°]2/‘é A g o-§s P?i ot A

mRNA®S| Bk dgo] 7hssi, Fof Mg HaAZ 5 3L, 442 %E & 3

TranslateBio W02020-257716

1) BH3E MY 7K (RIBRHE ALY E9)
2) £0f Bl A4

3 2 =4

§) e 2oy g 9




60

# PZESEER RS SEDNEPN=] £]4 mRNA B = J|g] Sof 2 SEN JHE ST =24

< Arcturus >

Arcturuse= A& head?] 34} ofgl % (tertiary amines)?] HEHTh= tailQ] ohoFst 21X E

2908 s A7 Joled AW S Y. olefat ATt Yol o4 AWL F AAHA
9 JEHHS AT, SAo] Bou, Eehaderd AY 522 AL & UL

SAES W02022-235035 (R $30 wolx)= 4B B4 B4 (Wi 5T §ols
AGs7] 9Iat 0|23 FoleA Aol FAHe] Y. Foled A o] Wik AL] 1% FHe]
glot}, we ARely Bl X do] WU R QI3 HAES GuE & 9. B 3o JAd
Fol &k AW ol WAL AAste] Wit AT AL Fol WA FRS

Egeid PCT 56 S/ o= 551
W02022-235935 (FLZIY713t : 2023.11.06.)

Arcturus

OEETe sz

(1)

HANC EEE (2R GIA)

ATV A1




SRS WO2023-086514 (F5 33 ol St Ei thE o] A7 7|3t Aeo] 23]
et A7 Foled AWl et R0, Wyl AL HRE kol ¥ AE AP E- ALS
s, GRANS Bl B4 2R ol UL

Arcturus W02023-086514

(FUEIY7[st : 2024.05.11.)

. L4-0__O
L2 2

© \Y L1—N i

0 /

M L3 R!
RS™ ~O—L7

L5—0"" YO

R?\n,O——LQ R?

S ()

T THO X O o
2) 22 =4
3) MHE MY 28




# RrREECN R RERNERNE] 214 mRNA WAl =2 J18 S6l & SEN R ST 24

< Acuitas >

Acuitas TJF R 29| ol AFF BHHH S8 SUshL U=

Mg AFST AT ol Bl SHS SEBA g Az

5] HHo kA

AL E3] obAA

=
—
O
T

ZAES W02022-016070 (B Z/HE3] 10-2023-0051172, F= S36 Ho|A)L & #&A
AET} Z3sto] AREE = Qe A ol Ao gigh 20 &2 mRNA F+= 28 1FEY L

e/l 9% yold BaEE AL U in viro ¥ A4 Y2 BdHoz MUY & 9L

Eyetd PCT 56 S/ o= 551
Acuitas W02022-016070 KR10-2023-0051172

OEETe sz

HH! HEE- Hﬂa Rdu
HE'q.}a\L‘ b c LE'{'I%IKHE
Rib F:EI:- HEII:- Rdh
N
&

] 1
R E"“Hr

HANC EEE (2R GIA)

O;/O\/\/\/\/
|

ﬁC/\ZZ/
TURLED TR e
OACi\/\ o/\(\/:\/\ o




B2 st AMEE ¢ Qe ARt ol A-of gtk ALz, o] o]&sto] Az A
UWedats 94t 5 A9 dEd] AR o A " Hetde SVHIE = A

W02020-146805

Acuitas KR10-2021-0138569

(CL
T‘ o 127 g2
" 3
&
\R1




64

E 3 20234 L R&D Soizi=t

< Daiichi-Sankyo >

Daiichi—Sankyol: 2 Z2UHPo|HA AFES
E35] W02021-251453, = F70E5] 10-2023-0024261, H5 S39

3 2352

o] A])

£ Ed|= A1 I=1 Hiol| Ao ot A o
binding domain (RBD)& Z

128 5908 3

B 2%

EPSEL £1A mRNA

S EAS

Ao =H mRNAS] 90%
i 27191 Aoz 7]Aj= o

ulsls o-q;-_]_—u/}_]_

Jot= mRNAE FHedlot=

o)/g°]

QS EEH ABAbE WAL uleAo} 9%

L ko]l A] XA
L Y T

2| 75E7] KI5k WAlof tiet A=, Receptor-
A QApo| 23 E= ol XEY

AE Y A Fd =] A3 90 nm WA 130 nm2

oloflA ot S e

Egeid

PCT S5l S7HHS

32 53]

Daiichi-Sankyo

W02021-251453

KR10-2023-0024261

OEETe sz

R
I 1
\HO o_ L
O
Ao BEE (YR oA)
]
L
0 ) ] .
o T e T T
"“N’ﬁ“*”‘O’L'O—-‘f
| .\“--,_\__.--"H1_,.-’*-,_\___-*"n_=_.-’~-,___.f"n,__r"*-,_\__.-’”‘q,_‘
i
o
g
]
o
i e e e e
*-HN.--‘HH_‘_,.--&G; -0
I _i“a,_,-f‘~-,,_.a“-.._..#'H..,.-f‘-H_
o
Ay
o e e
“NMGAG
! e
9 gi}
T=LH0[HA ZES KYot| Aer Mo A8E= 202y X[E




< JIE} &89 >

A7) AFEA 4o 9] SYUAL AF3E Fol2A X Aol Z|AH EFE &5ty UL,
COVID-19 mRNA ¥ji1o g A} Ao ZYgt AAALZE Sanofi, Stemirna Therapeutics,
Suzhou Abogen BiosciencesolA &gt Fol2A A TAHH E5E EXIIS

(&, Z1AE E57F BF AAZ AEs} HAAY A2 A Folzhe oful= o™, E3] 39
g ATl 7140l = F£ 9 £ 30 23k F8 dighE & AF JAIE AT AD)

Sanofi®] =FAIE3] W02022-013439 (Bt 57855] 10-2023-0039713, F= S40 Ho]A])ofl=
34 A4, AHRolE 9 F3A|-FHetE A& 53 23toto] AW Y JAE FAdoe] WY v
fFoh= dlof AR 4 Qe AlFsE K& dis] Z[RE o] S

A egiajoll Agsh ool olol AIRHAS! Fto] A8 5 JoBE, AME
OFEOPE EAHS Holl WA BEHOE Y 4 YOWA, A4} HE EY B AT Fol 2
Aol BAF
2 E5]9] A5 ool 24 AL pH 6.0 oJ4e] 7o) wZ=A 23t sfsk Aujgdo] Yojiny
M9S Bof f27](radical)’t AEE. e T2l Al Wik AgHOS Aasld >

A il
7&3sts ito] HEg i gy A g FHE 1Y

o M2 g

Exeid PCT E6] S/i#HS o= 551
Sanofi W02022-013439 KR10-2023-0039713
OEET sz

Y-(CHR)n-Z~(CHR')p-Q

HANO EEE (2R GA)

° -]
o /\/\/I\o/\/‘\/ﬁ\aw°\/\cr\z°x/\°/\t°\/\/ e e e e e
N

o

o H O
\O/\‘)LO/\/N \)LO/\/O\/\.O/\/O\/\O/\[

O.
NH2  HCt O

\ONN\iowNjowowowowof\Eon\/W
o)
'\/\N\NIDNN

o]

\N\/ﬁ\c/\/ﬁ\j\g/\/\/\c/\ﬂ\/\o/\/\a/\/\/\/ﬁf“m\

S

=

e

s wir PO
rlo rlo | kol

&t 38 (H2 pHOIM SEREIE 2FgeE)

NN

N
~— ~—




66
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2) LNP - 2lF PEG-X|E E= PEG-X|E CHH| X|Z 7HL
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Egeid PCT S5l S7HHS o= 551
BioNTech W02020-069718 KR10-2021-0092717

OEETe sz
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F2 &%

1) PEG-XIZZ 0188 A L=t O] Z2g
2) YR 37| HMof (Chet 2719 YRt 4401 7ts)




3) LNP o MR - 1EX} MEH| JHE

LNP th20 2= 1HEAE 0]t mRNA AEA|7F B2 E35{7} %%ﬂ
] AL 740 E5)7F 2UEg oY B S 23
E= mRNAS AYst7] 3] *}oﬂt— IEA B E7

MITE ZAE3] W02022-192176 (= S55 Ho X])oﬂ/‘ﬂ MAE St AE as 9 d4ad =4
Uelf= A3 (linear) PBAEC] st E31E &Yt

CN114591502 (3= S57 ui JA)ol= mRNAS] HdS anz oz RSt 4 3211 FANMEE
agxog EAst = QlE FolA TER g 7|AE] S

IE3L John Hopkins Universitye] =AE3] W02023-077150 (= S58 H|o]A])oll&= ABE340]
=1 self-amplifying mRNAE &€3fol= §80°] =0} self-amplifying mRNAE 5 Y Fo=2
Ast7] gt &R tisf 7= =

mRNA M4 ERES AIHT Yk 7ASS TEAE Hye A
62 Ao Zol WFNE 4TS BY. AW, TRA 7]ue] AL L2z INP| egol
HgEA g AYAC|RE F/1HoEt AT 54l US. EW, ¥ 53 FHo] 34
Soickn Leid LNP fulstol Yz os B3] o] §4 o IEA B V&L HAT
7ol AYs1el golg
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% PAOKISECH DR REIEPNE] ZIM mRNA WA =2 J|g E6i & SEH e SeF =4

MITS] =AIE35 W02022-192176 (F-5 855 Ho|A)ofl= ditS ALsh] Asf A 4 U=
A} odl (primary amines)¥} TolA Y 0]E (diacrylates)s HFSAIA Az EAY E=

(8-otv]i= SAHZ) (PBAE)ZE 7IA1=] U

ke A 95 LEA 7N LA AEHY Bel-goldl, Eej-o] 2l olyl SO e

A 58, £ 54O BHE S| Fsto] B2I-P-ofuli GJAHIZ (PBAESH AEIR 0w,
S5t AT Wit A 858 9 7aE S48 Uehis Hols % 79 e A% (inear)

Eyetd PCT 56 S/ o= 551
MIT W02022-192176 (FUEIY7[st = 2023.09.09.)

OEETe sz
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29 &S89t A4A (Changchun applied chemistry)olA &3t S /153
CN114591502 (32 57 Ho|X))ol= Fa B ol TEA} 7]ut AL 9] Tl mRNA
I 880] Wi AX 40] Atk A& /A fI't el Ee ol s 71A= o] UZ.
mRNAS| HAE N0 R FPYAD 4 Qi FAVFAZE 8302 B 5 S

£900| PCT S&f S/HtHS o= 5ol
, , (PCT E9{ O/t _
Changchun applied chemistry CN114591502
e ket
H (8]
9 N P i B | | NH,
I To NH, H m Ly n .
[ NH; o [ ]
HN. -~ N S
rT:[: q o
EWH
Z9 gt
1) =2 A-N
2) a2l 58 Bt
&3 John Hopkins UniversityollAl &3 A4 E5] W02023-077150 (& S58 Ho|A)&=

<, Jo

FH 2 FHS Y3t ZHEQ Self-amplifying mRNA (SAM)E 25 U Foj2 Adsy]
At B g5l 7|AjEo] o, &2 AESA] U Self-amplifying mRNAS] &2 &3}
x

Eyand PCT &of 3/ o= &5
John Hopkins University W02023-077150 (FLZIY7I8t : 2024.05.01.)
e ket
i L A
" R
R am.f\_,JLH 'i' R N R H..f
R mil m
TN bz
CHs
F8 81t
1) =2 MEHA
2) Self-amplifying mRNAQ| =2 a3 58
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# PZESEER RS SEDNEPN=] £]4 mRNA B = J|g] Sof 2 SEN JHE ST =24

4) LNP 9| HEH - 0|2y L O™ JHY

o

T

o] 24 YoEdH (Cationic Nano-emulsion, CNE}= %= mRNA #jA19] HLA| =2 7fdts] 17
7%=, cationic lipid—1,2-dioleoyl-3-trimethylammonium propane (DOTAP)E 4]
84% st gloH, 90~130 nm9 AFE Z+= ZoE 43

o}

9}\

_—[L

o [

2l 7|&2E < HDT Bio9lA] 7HEStH Lipid InOrganic Nanoparticles (LION) 7]&°] 1=
|&o] AFEETL Q1= mRNA #419] 79 lo|Ake] wiAlo] st 70k ofstollA X 67HE 7]
Ho] 7Hsotal ALoAEs o 2417 B3 4= 9lom mrjto] wiAle o} 20=00A 671€Y
7] Bo] 7Hsdht WA L2591 2~8%0A 3097 B 5 e

N
e iy i

HhH, HDT Bio9A /A== LION 7S 2 851H 42 E~255) A% §5 9 BE3o] 7153t
Aol Y. T 7|&L IFAES] W02021-194672 (FHF 37HE3S] 10-2022-0156933, =
S62 HoJANe]l 71A=]o] glom, AAJoo] wEH A2 =91 25Eo Ak 45 o] 7]7kElt Bt
AFEES e

T3 A7) 3% B/d3Hmagnetic resonance imaging) 52 9443 WS B9 HE7MsT
228 g3l AU LAE GATBIL 22 5 A k= 2 EE 24 ZSIEE AYof A
ARE Ueogd Jx2 A& 5 AdoksE Aol S

=80l PCT E5] IS ¢t= E5]
HDT Bio W02021-194672 KR10-2022-0156933

OEdTe =82

240 U=0|2H ARIS TH6I0, 2210 LENZH U7}
A 2 U SiLt OIS 27| LIRSl BHES TEHS

it Ojol RIR; o

ME{HOD SiLt 040 AHBAHIS Bats, Li=0I2H X42.

N

rir

A4 301

F2 &%

1) RNAZH O XH2 HIZEHL CE g I*%
2) RNAS 2g8lA7|1 RolzRE E&ol=

3) AU YXE Fstold FHE 4 WA ok




[23 10] HDT Bio2] Lipid InOrganic Nanoparticles (LION) 7|& 7HR

Erasmus, Jesse H et al. “Single—dose replicating RNA vaccine induces neutralizing antibodies
against SARS-CoV-2 in nonhuman primates.” bioRxiv : the preprint server for biology 2020.05.28.12
1640. 28 May. 2020, doi:10.1101/2020.05.28.121640. Preprint.
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# PEEECR RSP 14 mRNA WAl =9 712 Sol & JEN HE SE =24

V. = 2 AMAIE

(E 19) mRNA i} =

HE JI& WL S (2021.07.07.~2023.05.30.) 2%

TeER MM RER | T N 58
v 2P (K986P % V987P) =¢IHH0(0f 0|19 7} SAH0| Q= S HuA
2L} HO|HYA orget
S SO v S CHEHEIO| 67HO| OO AMS TEZIOZ X[& (F817P, A892P, AS99P, AQ42P,
K986P, & VO87P)5I0Y Oreet 71 e ¥ YUY 37t
SH B s
v 5 JHS mRNAE SA[0f in vitro transcription & (2| DNA HIg £[H3tE
Eff =2 L9 s=
O st uiAl Eof =2 =2 mRNA &
v HREE o2 s 2 A0 0| U= S5 F (0f) AUSRAURE
Al + T=Lf HjO|2A HA
V' Self-amplifying mRNA (SAM) E3E 7|2 i (GlaxoSmithKline)
mRNA 74 | Self-amplifying mRNA ~ (CureVacZt ®ot0 2GS Al Ji
v X7IEH HO[HAO o SHE 4 U= AE2Z L (BioNTech)
v Y0l2d XE 124 Hol| == 71 FAE 23iol0] 339 Y02y XE=
Motst & o= =y
A Qoled X =S T s mANA S B ]
v Cyclic RS Y0|24 XIHO| head F20| Za6l0d, cellular uptake &8
57t
PEG-XA CHR v Polyoxazoline (POZ2)-X1H, E2A2I-XE 59 U X[E /iYs Sl
Mo B = PEG-XIEQ THHol U2 SA 2tH §8 2 PEG-QY MY 88 52 i
&
v MY (linear) PBAE 59 Y02y 12Xt S 0[&310] s MY &8 /i
2 =4 da
OEX MEH| - o -
v AR DEXE 0185101 28 W 02 self-amplifying mRNA Mg 2 2453}
g8 3/t
YO|2H U0HM v Lipid InOrganic Nanoparticles (LION) 7|& 782t (HDT Bio)
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20219 AF R&D E91dF A A9 AA 717F (~20219 7€ 79) 0] mRNA =4l
7| #HE Eo &Y 5FS B3 2, Ad B4 F£8 EYUI0|UE Moderna,
BioNTech, Curevac®] oj3] &3] mRNA Al T E35E U5t Y= A0 2 RAEJS

il

HE

F8 3Ah= mRNA #A4l Alzet HAH 471 A4 71s&or (FY A% 2 &3t (A): mRNA 74
2 in vitro transcription (B); mRNA A & &2 (C); ¥ mRNA AZA (D)) A Eolof
24 5355 S5t U

FZUdpolg A wWiAol g 7]&Ql A A I AL (A) EFIAE SARS-CoV-2 ¥
=dAWo] IH E9], b5 FES o83t ot WAl I E57F SUEACH, mRNA 74 E In
vitro transcription (B) &F°4l+= mRNA 72} (self-amplifying RNA &) #HH E5|E k>

FRAT U= AR ZAHAL

ESE B BEA0A9] 207 F8 YA A
TpobS 913t 7|& Eopd 7“”—4 7edFE 59 H
S8 o7]= ERE 71€2 mRNA A2A] B 7|9 AR yed. AgA 7& woﬂ/‘it
383kE Rl A (COVID-19) HAlo A== A9 LNP 71&3) #d 5317 713
&5 SdE= AEFE B

2 TlFet mRNA A2AE AL gort B LAY BFS INP B 7&0] sk
W9 Hom ofds INPS B AYrle A% AUEL Uk AR FAHE

53] LNPOA ajate] Agslols 8% Joe i goles Ad3 BhH B9} g
o =

SUHAE. INPY A% TR Fol el AL 7120 AEL] EATH SHLEE, AA
59 HEIE ge) B BAS S 4 o] AR U ALY 4 9onw, Wil AL Tgo|
FORAE E4o] We o2y XAl o] 277

£8742 BSS} JT mRNA YBE BT AT 8& YL A 1A Foled A
gol B4 Ao AxE EFSt] FFe| Foleh AWo] ALF & AL mRNAY A%

=
Z7H71AY, ol A o] cyclic-headE ZIEE slo] AX Y29 92 7Y a8 —2—7}/\]7]‘—
Hoto] I HEA gloH, AY &S 0|1 54 ¥E & U= AE 5 siU=E S AHE 74t
ool 24 AAE WHEI QS (Majeti et al., 2004, Medvedeva et al., 2009)
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Y F2olA wEA AAE 5 Qo] 542 9E +
A A o] ALEIL Q5. ololle 4 AZ ke FVIZY
2ol gt #HHE ZoMAl= FAIY (Asr et al., 202

=
e
A

3, Gote
et al., 2023)
ol@lok 7]& PEG-A|AS T-& 7fAsH| A3t Al4F PEG-A|E E+= o] YA o= = A&
8o gt E5], /AAE LNPL 24 T+ XAH[eF #E E5|k o S95H S

et &2 59 2 T weh B 240 e 2219 WAle] 4 7<)l SARS-CoV-2 34
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W1 B2

mRNA H2Hol BelE 58] 5 3] INP #d 7149 58] Fulo] %7 FA4Eo] U,
Mepr|ag Austol 5318 FRsks Aol AF 79W WAL, A, mRNA X|2A] 5 ol
Bopo] 8= 7M54o] = mRNA W4l SehEe) Shuo] Fag

148 Aiste] E512 Hesitid 91 5518 Bes /U] @S 25 4 98 o=
Sol, o] digt So1BS Brsto] 2t B3 Saj0] tfe] B 7o) WAk AL kel

‘A2 Zho]AlA (cross-license) A FHohe WIt: 13T 4+ US>
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Prefusion coronavirus spike proteins and their use

Coronavirus S ectodomain trimers stabilized in a prefusion conformation, nucleic acid molecules
and vectors encoding these proteins, and methods of their use and production are disclosed.
In several embodiments, the coronavirus S ectodomain trimers and/or nucleic acid molecules

QOF can be used to generate an immune response to coronavirus in a subject. In additional
embodiments, the therapeutically effective amount of the coronavirus S ectodomain trimers and/or
nucleic acid molecules can be administered to a subject in a method of treating or preventing
coronavirus infection.

290 The United States of America, as represented by the Secretary, Department of Health and Human

. Services | The Scripps Research Institute | Trustees of Dartmouth College
Barney Graham | Jason MclLellan | Andrew Ward | Robert Kirchdoerfer | Christopher Cottrell
SIHXL | Michael Gordon Joyce | Masaru Kanekiyo | Nianshuang Wang | Jesper Pallesen | Hadi Yassine

| Hannah Turner | Kizzmekia Corbett

16/344774 (2017-10-25)

2020-0061185 (2020-02-27)

10960070 (2021-03-30)

o= o=
92| 7 _
WER] 2 s $12-0 | 0F-2 | 22-0 | 52-0 | EP-1 | PCT-1 | 7[EH-0
LT
1. An immunogen, comprising._a recombinant coronavirus S ectodomain trimer comprising
CHES protomers comprising one or two proline substitutions at a junction between a heptad repeat
1 (HR1) and a central helix that stabilize the S ectodomain trimer in a prefusion conformation.
= 5ol Z2LHI0[2A A0|F HUH0| HHE Soi2, DaFd FEH0M ALO(Z HHHS OFYst
AN7ZIE 171 E= 2709 proline R 7| HRIMIE Elot U THAEE FZLHI0[2IA S ectodomain
71&Qx| trimer0f] CHa HEIHAS #H1 US
oM REEL U= Moderna2t BioNTech®] mRNA BiAL LY NIHOA] Z7HEot A0S HEHELS ARZSHL!
UM Q0 2 5ol AH0| US ACE FHE. ¢ Sol= Moderna?t 55 SHA2 0
Iz EP3532095A1 | US10960070B2 | US2021-0275664A1 | WOWO02018-081318A1




g2 A/SARS-CoV-2 31 SQisi0] | AMER | 6P S01H0)
waio| oy ZAE A2LHI0I4A ATO|F(S) BT 2 0/ AZ Y
230z 2&F SARS-CoV-2 S HEE} 22 RAFE T=LHI0[HA S HEAO| MGET U SHOA,
20f ARE S HEHS SME HH 0PN I/EE EES LEHDH MEHZEA, A32lY SHENN /=
WAl ZAS0IM R DS ARZsl7| 9Bt WOl ERt HZEC,
sqo U S 95 X O5 B SUMAE 98 SAA AAY |
S o E2AEX o8 gENRA K|
ot JOl& | HOJHE MU | XOJA A=2Of | EAAERI Y2jof | AHIOIEL ZROE | MRE
E P HO2 | 22 Y-H | =2 ROF-0] | ZEADIA X2| | QEE F2|AF | H0] Z-2 | HI0IZ2 HES
| 2& UZ | g LAY | 8 Ciys
Z8Hs (E/Y) 10-2022-7042842 (2021-05-28)
S/MHS (371Y) 10-2023-0018394 (2023-02-07)
SEHs (53Y) -
o
Még;1§¥ gt=-1 | 0=2-1 | ¥=2-1 | 3=2-0 | EP-1 | PCT-1 | 7|E+-4
(@) M "3 1 = 29 X| 14-1208;
b) MY W5 1 E= 29| YX| 14-1160; £=
oyt o) NE HS 1 £= 29 %] 319-12080] Lol MY 90% St MES E&tok= REEH 2 Hﬂfolﬂ
° S TR AlE L 0Ql(engineered coronavirus S protein ectodomam)e a5, MY S 1 T=
29 M0 Chol of7| X|2t2 Hetor= XAt TRl FR17P, A892P, A899P, A942P, KO86P, &l
VO87P.
FEUIBI0JZA SARS-CoV-2 ZBQE QI3 Aol COVID-199| #Al BYORE F2 ALN0|T Cie
(S 0| AIBEID, S HEO| A RS UR{H YOt Wt OIS S TNo| 278,
2 E50= 6749 Of|cAtS TE2OZ X|3610] (HexaPro) OPMatEl S CHHEIN| CHol 7|KHE QUS.
HexaPro (F817P, A892P, A899P, A942P, K986P, X VO87P) X|2ts AtEatH LBl 2P X[EHL O
A 9I5| ORYEE 1RO S CHHEI0| MIZE SZ-61E U AR B3 XAWAT OFNGH HEQL sl
S1R102 AIBE 4 900, HA EXIY Of B2 U MM 2 20 mRNA 7[# SARS-CoV-2 A
oS oiet 98 St B 4 22
71&8x|
Tz AU2021279079A1 | BR112022023591A2 | CA3180554A1 | EPA157345A2 | IL298131A |
KR10-2023-0018394A | WOWO02021-243122A2
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MULTI-PROLINE-SUBSTITUTED CORONAVIRUS SPIKE PROTEIN VACCINES

The disclosure provides coronavirus ribonucleic acid (RNA) vaccines as well as methods of using

Q9f . . L .
the vaccines and compositions comprising the vaccines.

S0l MODERNATX, INC. | STEWART-JONES, Guillaume | METKAR, Mihir | PRESNYAK, Viadimir

IR} STEWART-JONES, Guillaume | METKAR, Mihir | PRESNYAK, Vladimir

tar)) PCT-US2021-051913 (2021-09-24)

W02022-067010 (2022-03-31)

SEHS (358Y)
aj 7 ~
e s 512-0 | 0121 | 220 | 30 | EP-0 | PCT-1 | 7IEH-0

LT

1. A messenger ribonucleic acid (mRNA) comprising an open reading frame (ORF) that encodes

a SARS-CoV-2 spike protein variant,
st wherein the variant comprises at least three substitutions selected from positions F817, A892
e A899, A942, K986, and VI87 relative to a SARS-CoV-2 spike protein comprising the amino

acid sequence of SEQ ID NO: 21, the ORF has at least 90% identity to the nucleotide sequence
of SEQ ID NO: 3,7, 24, 26, or 28, and the mRNA is in a lipid nanoparticle.

2 S5{0ji= SARS-CoV-2 HAIOZ AR S THHE HO[HE 25K mANAZF LNPO| EIXIE Z420|

Chh 7WRHEI0f UOD, S i HO[= Clofst TERI0] KISHEO] TR woit 271, Tmat 57+ 2 ok
Jagx A S48 99 20l mERl Kide ool ZUE IR
F817P, A942P @ CHHHA ol Z7t
AQ42P : Tmgt 37t
ABOOP : oKy B7}

WOWO02022-067010A1
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EXPRESSION OF THE SPIKE S GLYCOPROTEIN OF SARS-COV-2 FROM AVIAN PARAMYXOVIRUS
TYPE 3 (APMV3)

Coronavirus spike protein, for example, SARS-CoV-2 spike (S) protein, expressed by an avian

QOF paramyxovirus type 3 (APMV3) as a vaccine vector for prevention and treatment against infection,
such as SARS-CoV-2.
S99 THE UNITED STATES OF AMERICA, AS REPRESENTED BY THE SECRETARY, DEPARTMENT OF
. HEALTH AND HUMAN SERVICES
sy BUCHHOLZ, Ursula | COLLINS, Peter L. | LE NOUEN, Cyril | PARK, Hong-Su | MUNIR, Shirin
| LUONGO, Cindy
EUHS (BHY) PCT-US2022-080015 (2022-11-17)
SIS (S7HY) W02023-091988 (2023-05-25)
S2#s (522 -
o 7 _
Iﬂiénﬂld)li'éﬁ ot=-0 | O=-1 | &2-0 | £=-0 | EP-0 | PCT-1 | 7IE+-0
LT
1. A vector comprising a paramyxovirus comprising one or more polynucleotides encoding one
or more coronavirus proteins comprising a spike (S) protein, a membrane (M) protein, an
ozt envelope (E) protein or a nucleocapsid (N) protein or fragments thereof.
c 4. The vector of claim 1, wherein the paramyxovirus is an avian paramyxovirus type 3 virus (APMV3).
9. The vector of claim 8, wherein the SARS-CoV-2 S protein or fragments thereof, comprises
one or more proline substitutions at amino acid positions 817, 892, 899, 942, 986 and 987.
SARS-CoV-29} Z2 I=LHI0|HA ZES Oeold, e S49 SBLE HAAT|AL X|=ot7| Yot
“—.”t' 2 X=Xt Q7E
71&Qx| 2 S50ME 6749 ZE2 X2OZ PYSHE SARS-CoV-2 AMO|T HHEHA (S HHUiE) StAS Hatsh=

25 M2folh 33 Hi0[2A (APMV3) HIETH 7ITH&0] o0, Ol AZY0], OJAE F=
Hdst=o] S0 ool B4 e FMEE +~ UAZ

ANH=EE

L L

WOWO02023-091988A1
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INFLUENZA-CORONAVIRUS COMBINATION VACCINES

The disclosure provides combination mRNA vaccines for respiratory viruses, such as influenza

Qok , . .
and coronaviruses (e.g., SARS-CoV-2) as well as methods of using the vaccines.
Eyard MODERNATX, INC.
oy NACHBAGAUER, Raffael | HENRY, Carole | STEWART-JONES, Guillaume | NARAYANAN,
c Elisabeth | BENNETT, Hamilton | CARFI, Andrea

PCT-US2022-024669 (2022-04-13)

W02022-221440 (2022-10-20)

e JHE=

OSA
|_?_-IT

e=-0 | 0=-2 | ¥2-0 | 3=-0 | EP-0 | PCT-1 | 7[Et-0

1. A combination vaccine,

comprising a first messenger ribonucleic acid (MRNA) polynucleotide comprising an open
reading frame (ORF) encoding a first respiratory virus antigenic polypeptide,
wherein the first respiratory virus antigenic polypeptide is an influenza virus antigen;

CHERS
and a second mRNA polynucleotide comprising an ORF encoding a second respiratory virus
antigenic polypeptide from a coronavirus;
and a lipid nanoparticle.
5 7K 0149 g Helole g M2 D= 0| Dot Y Br80| REUT(X| &40 7Y BrE0| M7=
ZHEO| A=
78X 2 Sof= 47| 2HES oiZotl £ 71| 0[42| S5 HIO|2AS| S0 Dot SutX01 Aot BiMS Aot |
flet Ao, QZRR} HIO|HA Bte FHol= mRNA; T2LHI0[ZA g FHok= mRNA; 2 LNPE
Doloh= g Mo Chall 7[XH=0] RUS
oz WOWO02022-221440A1
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MULTIVALENT INFLUENZA VACCINES

Provided are octavalent influenza vaccine compositions comprising eight mRNA, each mRNA

9 comprising an open reading frame encoding a different influenza antigen. Also provided are lipid
nanoparticles (LNPs) for delivering said mRNA.

Epabd! SANOFI | CHIVUKULA, Sudha | ALEFANTIS, Tim

EEA CHIVUKULA, Sudha | ALEFANTIS, Tim

Z/S (EHY)

PCT-1B2022-055655 (2022-06-17)

SHHE (SHY)

W02022-264109 (2022-12-22)

SEHS (G58Y)

o 7 _
HEE) e #3-1 | 027 | 220 | F3-1 | EP-1 | PCT-2 | 7IEk-5
=T
. 1. An influenza vaccine composition, comprising eight messenger RNA (mRNA), each mRNA
Chaees iy . . . . .
comprising an open reading frame (ORF) encoding a different influenza antigen.
2 E5lz O2 QERAUN &g oITYol= ORFE E&ol= 8712 mRNAS Zdlots #idl TS0 st
Jl&8x A2
LA MIHZE= ol |9k 22 289 LNPE Af8ol= 422 7|M&0] LY, 012] +40IL MIE Y S0 S0
U 2 Ot
AR124009A1 | AU2021374976A1 | CA3194325A1 | CN116406299A | C02023005218A2 |
Tz EP2021-315198 | KR10-2023-0104223A | TW202233232A | US2022-0142923A1 |

US2022-0347100A1 | US2022-0378701A1 | US2023-0043128A1 | US63/110965 | US63/212523
| US63/276243 | WOWO2022-099003A1 | WOWO2022-264109A1
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CORONAVIRUS VACCINES AND METHODS OF USE

Compositions and methods for the prevention and/or treatment of a viral infection, in particular

Qo
of the Coronaviridae family.
Eyard BIONTECH US INC.
i} GAYNOR, Richard B. | SRINIVASAN, Lakshmi | PORAN, Asaf | HARJANTO, Dewi | KUKSIN,
° Christina | ROTHENBERG, David Abram | SROUJI, John
EHHS (FHY) PCT-US2021-023267 (2021-03-19)
S (BHY) W02021-188969 (2021-09-23)
SEHS (58Y) -
og| 7 )
HER A $2-1 | 027 | Y21 | 520 | EP-1 | PCT-1 | 7[E-7
LT
1. A composition comprising:
() a polypeptide comprising at least two of the following
(a) a sequence comprising an epitope sequence from ORFlab,
(b) a sequence comprising an epitope sequence from membrane glycoprotein (M) and
(c) a sequence comprising an epitope sequence from nucleocapsid phosphoprotein (N);
(i) a polynucleotide encoding a polypeptide, wherein the polypeptide comprises at least two
of the following
(a) a sequence comprising an epitope sequence from ORFlab,
CHES (b) a sequence comprising an epitope sequence from membrane glycoprotein (M) and
(c) a sequence comprising an epitope sequence from nucleocapsid phosphoprotein (N);
(i) a T cell receptor (TCR) or a T cell comprising the TCR,
wherein the TCR binds to an epitope sequence of the polypeptide in complex with a
corresponding HLA class | or class Il molecule;
(iv) an antigen presenting cell comprising (i) or (ii); or
(v) an antibody or B cell comprising the antibody,
wherein the antibody binds to an epitope sequence of the polypeptide; and
a pharmaceutically acceptable excipient.
TELHIO[ZA HiM0| F= MER= a0l S HAR S HHlH0| o ASHE A S +H0| &2
27t Q=2
= Eol= oA 39 9 % S7tA717| flot Z=LiHIO[HAO CHSot7| ot MMM HH 5 MY
78X HoS DF QU E49 OIEDS Holol= A0 Ciet AY
(a) ORF1abZ2E(Q| OHHIEE NS Zalok= MY (b) o "—“’—f‘j“’é'(l\/l)§$ Eol fIED MES XEloe=
ME; () FRUQUAIE QAHHHN)ZRH OILED MHS Z3lok= ME & Mo 24E Zeltl=
EC|HE0|EE ZTole 2R3 QEE ZG=0| ok 7|IHE|01 US
AU2021237720A1 | BR112022018819A2 | CA3172315A1 | EP4121104A2 | 1L296617A |
oz JP2023-518821A | KR10-2023-0004508A | TW202200199A | US2023-0083931A1 |

US2023-0141371A1 | WOWO02021-188969A2
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YHO| HA SELF-AMPLIFYING MESSENGER RNA

Compounds useful as components of immunogenic compositions for the induction of an
immunogenic response in a subject against infection, methods for their use in treatment, and

29
processes for their manufacture are provided herein. The compounds comprise a nucleic acid
construct comprising a sequence which encodes an interferon effector.

Egabd GLAXOSMITHKLINE BIOLOGICALS SA

SIHXL MARUGGI, Giulietta | WESTERBECK, Jason W. | YU, Dong

Z/S (EHY)

PCT-1B2021-062120 (2021-12-21)

SHHE (SHY)

W02022-137128 (2022-06-30)

SEHE (552

o=

[n] 7 _
Iﬂlé:lﬁ)ﬂ\’éi* ot=-0 | O=-1 | &2-0 | Z=-0 | EP-0 | PCT-1 | 7IEH-0
LT
1. A composition comprising a self-replicating (mRNA) comprising a construct encoding a
heterologous polypeptide interferon effector that suppresses an interferon response, wherein
CHES the heterologous polypeptide interferon effector is
(a) VP3b, or a variant or fragment thereof; or
(b) N, or a variant or fragment thereof.
mRNAZH M2 L2 EQlE 4% CIHHE E30] RYE, TE mRNAZL SXE= AT QIEHE 2E
R0 7|04gY
71=8X| 2 55i= mRNAZL APt SRIE 42 RYUE= QIHHE B8S XHGH| /gt M (VP35, N, NS1, E3

SOZRH MEE QIHHE OHE NE)Z Zeck= mRNA M 7[=0 oM, 01 01&5t0]
A 0|2

=
self-amplifying mRNA7} §8XMO=Z S0 CHdt HABES QL 4+ U3

L L

WOWO2022-137128A2
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B/mRNA #4 24

RELEASE ASSAY FOR DETERMINING POTENCY OF SELF-AMPLIFYING RNA DRUG PRODUCT
AND METHODS FOR USING

A potency release assay for measuring the potency of drug product composition comprising
self-amplifying mRNA (SAM) that encodes at least one immunogenic polypeptide or at least one
therapeutic peptide and a non-viral delivery system is described. In one embodiment the drug
product is a vaccine comprising SAM and a non-viral delivery system such as SAM/lipid

nanoparticle (LNP) delivery system, a Cationic Nanoemulsion (CNE) delivery system, or another

Qok SAM delivery system. It is demonstrated that the potency of a SAM drug product can be assessed
in an in vitro system, at the RNA amplification stage (agnostic assay), by measuring the amount
of double-stranded RNA (dsRNA) in cells which have been transfected with the SAM in the drug
product. Thus, dsRNA can be used as a surrogate endpoint for potency. It is demonstrated that
there is a very high correlation between total dsRNA in a cell culture transfected with the SAM
and the potency of the SAM based drug product.

Eyard GLAXOSMITHKLINE BIOLOGICALS SA

YHX KONG, Qiongman | ZHOU, Xianzhi | ROY, Varnika

PCT-1B2022-055356 (2022-06-08)

W02022-259191 (2022-12-15)

aj J ~
e s $12-0 | 02-1 | 220 | 530 | EP-0 | PCT-1 | 7IEk-0
LT
1. A release assay for determining the potency of a drug product composition comprising
self-amplifying mRNA (SAM) that encodes at least one an immunogenic polypeptide or that
st encodes at least one therapeutic polypeptide and a non-viral delivery system, said method
e comprising the steps of:
incubating said drug product composition with cells in vitro,- and
detecting double-stranded RNA (dsRNA) in the cells.
HiO|2A 2 ZHot= mRNAY BA2 FAIZ0| AQEN, E8 of0f tist 2A7H Eot0 1HIES
Jaax| 240 2418
= =2 E5|= 0% 712t RNA (dsRNA)Q| %2 X510 self-amplifying mRNA XE §8 2 QIALE &ts
Wolol= 58 59 252 FAlot= WH0N| Cholf 7|XH= QUS
Iz WOW02022-259191A1
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u , SUBSTITUTION OF NUCLEOTIDE BASES IN SELF-AMPLIFYING MESSENGER RIBONUCLEIC
o] By
ACIDS
Provided herein are RNA that: are collectively self-amplifying in an intracellular environment,
Qot comprise N1-methylpseudouridines and uridines, and have a mole percentage or mole proportion
of the N1-methylpseudouridines to the total of the uridines and the N1-methylpseudouridines
or a mole ratio of the N1-methylpseudouridines to the uridines.
Epabd! GLAXOSMITHKLINE BIOLOGICALS SA
YHX KONG, Qiongman | MARUGGI, Giulietta | ROY, Varnika | YU, Dong | ZHANG, Meng
EHHS (FHY) PCT-1B2022-058233 (2022-09-01)

kI

HHE (SHY)

0

W02023-031855 (2023-03-09)

S2#s (522 -
2] 7
mlémalﬁﬁ?;% st=-0 | 0=-1 | ¥2-0 | &=-0 | EP-0 | PCT-1 | 7|E}-0
LT
1. A self-amplifying messenger (SAM) ribonucleic acid (RNA) comprising N1-
methylpseudouridines, uridines, a first RNA segment, and a second RNA segment;
the first RNA segment comprising a heterologous nucleic acid;
CHESt the second RNA segment encoding one or more proteins capable of replicating the SAM
RNA in an intracellular environment;
the SAM RNA having a first mole percentage of the N1- methylpseudouridines to the total
of the N1-methylpseudouridines and the uridines from 15% to 75%.
J140%| 2 Edl= RNAY uridiness N1-methylpseudouridines@2 X|2t6t0 mRNA XtHA SEtE=
= HAAMS UAMZI self-amplifying mRNAG| CHal 7|KH= RUAS
L EE WOW02023-031855A1
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RNA REPLICON FOR VERSATILE AND EFFICIENT GENE EXPRESSION

The present invention embraces an RNA replicon (self-amplifying RNA vector (saRNA)) that can
be replicated by a replicase of a self-replicating virus, e.g., a replicase of alphavirus origin.

According to the invention, translation of the replicase open reading frame is uncoupled from
a b'-terminal cap by placing translation of the replicase open reading frame under the translational
control of an internal ribosome entry site (IRES). Thereby the initiation of translation depends

Q9 . . . )
on the molecular properties of the respective IRES, which compared to cap—dependent translation
may require less or no cellular initiation factors to direct the ribosome to the translational start
site. According to the invention, IRES—controlled replicase translation may allow the use of
uncapped synthetic saBRNA. Furthermore, the use of an IRES provides for the option to insert
additional transgenes upstream to the IRES.

So00] BIONTECH SE | TRON — TRANSLATIONALE ONKOLOGIE AN DER UNIVERSITATSMEDIZIN DER

=EE JOHANNES GUTENBERG-UNIVERSITAT MAINZ GEMEINNUTZIGE GMBH

I} PERKQOVIC, Mario | WITZEL, Sonja | BEISSERT, Tim | SAHIN, Ugur

PCT-EP2021-064690 (2021-06-01)

W02021-245090 (2021-12-09)

og| 7 )
e = 82-0 | 0120 | €1 | 530 | EP-1 | PCT-2 | 7IEk-3
LT
1. An RNA replicon comprising an internal ribosome entry site (IRES) and an open reading frame
CHES encoding a functional non-structural protein from a self-replicating virus,
wherein the IRES controls expression of the functional non-structural protein.
120X 2 Sol= self-amplifying mRNAS| #HE2H= 7tsol ot S8X9 KA Hois & & ULF o=
= At =X Ho[AN Qo SHE + A 2AZ2Z (replicon) 71200 ol 7|M=0 AS
Tz AU2021286169A1 | CA3181193A1 | EP4162034A1 | JP2023-527910A | TW202214848A |
=

WOWO02021-245090A1
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ol M Compositions and methods for synthesizing 5’-capped RNAs
Provided herein are methods and compositions for synthesizing 5" Capped RNAs wherein the
initiating capped oligonucleotide primers have the general form m7Gppp[N2’Ome]n[N]Jm wherein
Qof ) , . . "
m7G is N7-methylated guanosine or any guanosine analog, N is any natural, modified or unnatural
nucleoside, “n” can be any integer from 0 to 4 and “m” can be an integer from 1 to 9.
Eyard TRILINK BIOTECHNOLOGIES, INC.
IR} Richard |. Hogrefe | Alexandre Lebedev | Anton P. McCaffrey | Dongwon Shin

EHS (EHY)

15/761957 (2016-09-20)

!

HHE (SHY)

2018-0273576 (2018-09-27)

3

=iz (55%)

US10913768B2 (2021-02-09)

e JHE=

[=1-1PN
T'_'?_'{T

gt=-2 | 0I=-6 | 9=2-3 | 3=-2 | EP-7 | PCT-1 | 7IE}-14

CHEES

1. An initiating capped oligonucleotide primer comprising the following structure:

[
Ry m X [ X, X,
IRt W i e B A
ROYOY > | T ! ©
w2 Lol s
LI AR
‘ a
X=P-z o P
Yo
74 R
i o
Xe=b=zim o B
1
R
- -
=P o B
Y,
PAR S
g «
Xymb—zim o B
zly R
A s
X=t-2m o Pe
Yo
AR
- e
X=P—Zm\ o Br
Yio
Zy; Ry
- o
Xu=P~Zm\ o Pa
Y
215 Ry
i N
Xu=bam o B
Yia
Iy Ry
i
X =P Ly
1

wherein:
each of B1 through B10 is independently a natural, modified or unnatural nucleoside base;
Mis 0 or 1;
LisOorT;
gl is 1 and each of g2 through g9 is independently O or 1;
R1 is H or methyl;
R2 and R3 are independently H, OH, alkyl, O-alkyl, halogen, a linker or a detectable marker;
each of X1 through X13 is independently O or S;
each of Y1 through Y13 is independently OH, SH, BH3, aryl, alkyl, O-alkyl or O-aryl,
each of Z0 through 722 is independently O, S, NH, CH2, C(halogen)2 or CH(halogen); and
each of R4 through R12 are independently H, OH, OMe or a detectable marker.
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0|Z52E6 US10913768B2= 5'-capping nucleotideZ E&tot1l 37 01AF 207 0[512] nucleotideZ
F712 O Eglol= Z20|He| HelHY= SEHAUZ

BioNTech2 TriLink2| 22|AfRl Maravai®t 20204 128 CleanCap 38 AXE 22lot¥ 20, Modernall
42 35 AN ¥ 2oy AN CHoll AMEIX| ¢S, CleanCap®2 5 N7-Methylguanosine 20|,
F|0] 98%2| W S82 MIols ACZ SOIZUOH Trilink2 CleanCap®2 47| ESSE HS i1

= =]
2 S5i= 20214 24 A0 T3t S5{0[0, Triink AN SE CAP 23 Ssi= 0E 2 50| a2
2 -

AU2016328645C1T | AU2021206780B2 | AU2023201915A1 | CA2999274A1 | CN108366604A |
CN113584020A | DK3352584T3 | EP3352584A4 | EP3352584B1 | EP3906789A1 | EP3954224A1
| EP3954225A1 | EP4104687A1 | EP4140491A1 | ES2879686T3 | HK1255236A1 |
HRP20211091T1 | HUE055458T2 | JP2022-109973A | JP6814997B2 | JP7082174B2 |
KR10-2023-0026535A | KR10-2500198B1 | LT3352584T | PL3352584T3 | PT3352584T |
RS62129B1 | SI3352584T1 | US10494399B2 | US10519189B2 | US10913768B2 | US1141445382
| US11578095B2 | US2021-0261597A1 | WOWO2017-053297A1
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Branched tail lipid compounds and compositions for intracellular delivery of therapeutic agents

The disclosure features novel lipids and compositions involving the same. Lipid nanoparticles (e.g.,
empty LNPs or loaded LNPs) include a novel lipid as well as additional lipids such as phospholipids,
structural lipids, and PEG lipids. Lipid nanoparticles (e.g., empty LNPs or loaded LNPs) further

_90
A including therapeutic and/or prophylactics such as RNA are useful in the delivery of therapeutic
and/or prophylactics to mammalian cells or organs to, for example, regulate polypeptide, protein,
or gene expression.
Egabd ModernaTX, Inc.
YHX Kerry E. Benenato | Mark Cornebise | Edward Hennessy | Ellalahewage S. Kumarasinghe

Z/S (EHY)

17/324426 (2021-05-19)

SHHE (SHY)

2022-0106259 (2022-04-07)

SEHE (552

o=

11597698 (2023-03-07)

e JHE=

[=1-1PN
T'_'?_{T

g=-1 | 0I=-3 | ¥=2-1 | &=-1 | EP-1 | PCT-1 | 7|E}-7

CHEES

1. A compound of Formula (A) or (B):
RS
(%
R? R?

&
NN o N
>N M
by
R,
Rbﬁ

(A)

>

m

)

RS

RS M
m
Rba

RO

o
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or its N-oxide, or a salt or isomer thereof,
wherein R’ais R’branchedor R’cyclic; wherein
R’branched is:

Ra« R
Rab Rﬂﬁ
R" cyclic is:
%*G\YGR*M;
wherein

denotes a point of attachment;
wherein Raa is H, and RaB, Ray, and Rad are each independently selected from the group
consisting of H, C2-12 alkyl, and C2-12 alkenyl, wherein at least one of RaB, Ray, and Rad
is selected from the group consisting of C2-12 alkyl and C2-12 alkenyl;
Raa, RaB, Ray, and Rad are each independently selected from the group consisting of H, C2-30
alkyl, and C5-20 alkenyl, wherein at least one of Raa, RaB, Rar, and Rad is selected from
the group consisting of C2-30 alkyl and C5-20 alkenyl,
R2and R3are each C1-14 alkyl,
Rdis selected from the group consisting of —(CH2)OH, —(CH2)30H, —(CH2)40H, —(CH2)50H
and

O O

N/

R0 E/an\}"&/

wherein R10is N(R)2; each R is independently selected from the group consisting of C1-6
alkyl, C2-3 alkenyl, and H; and n2 is selected from the group consisting of 1, 2, 3, 4, b, 6,
7, 8,9, and 10;

each Rbis independently selected from the group consisting of OH, C1-3 alkyl, C2-3 alkenyl,
and H;

each Rb6is independently selected from the group consisting of OH, C1-3 alkyl, C2-3 alkenyl,
and H;

R7 is H;




M and M" are each independently selected from the group consisting of —C(0)O— and
—0C(0)—:

R" is a C1-12 alkyl or C2-12 alkenyl;

Ya is a C3-6 carbocycle;

R*"ais selected from the group consisting of C1-15 alkyl and C2-15 alkenyl;

1 is selected from the group consisting of 1, 2, 3, 4, and 5;

sis 2 or 3; and

m is selected from the group consisting of b, 6, 7, 8, 9, 10, 11, 12, and 13.

71=8x|

XSH|/HLHC HES ekAI7|7] 5t AE L QIR0 A= et X0 et XC=,
TAEY0] A QAU Gl alety OF8Y, JHdE A=E EE=2 et e HE 88,
i OhAF & 7ier =9 Z20U9 7S RAlcke aiEEd

o
i
e MIE EE, JjdE HEE e, 3 e My S42 Soll mRNA 7|8 QE9| Mo
2 t
(&)

p 0

L L

AR120080A1 | AU2020350759A1 | BR112022004759A2 | CA3154618A1 | CN114728887A |
EP4031524A1 | 1L291219A | JP2022-548304A | KR10-2022-0101077A | TW202124360A |
US11597698B2 | US11066355B2 | WOWO2021-055833A1
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HiHO| M| LIPID AMINES
Qot Provided are lipid amine compounds which are useful in the preparation of lipid nanoparticle
compositions for delivery of therapeutic or prophylactic payload into cells.
Egabd MODERNATX, INC.
IR} SEEPERSAUD, Mohindra | CRAWFORD, Matthew | TATE, Daniel | CORNEBISE, Mark
EHHS (BHY) PCT-US2022-048223 (2022-10-28)
SIS (S7HY) W02023-076598 (2023-05-04)
SEHS (GEY) -
R 8120 | 0123 | 220 | E2-0 | EP-0 | PCT-1 | 740
1. A lipid amine compound of Formula Al:
R1
2 &
\, (8) (%F) (s_s) (%) (% 5
/ /n\ Imb IR U i
R? (AD)
or a salt thereof, wherein:
ZisNor CH;
R'is Cras alkyl, Ci.14 alkenyl, or Ci.14 hydroxyalkyl;
R? and R are each C20 alkyl, wherein:
(i) the Cza0 alkyl is substituted by 1, 2, 3, 4, or 5 substituents independently
ChEst selected from -NR*R”, OH, and halo, wherein at least one substituent is -NR*R”;
(ii) 1, 2, 3, or 4 non-terminal carbons of the Cz-0 alkyl are optionally replaced

with O;
(iii) 1, 2, 3, or 4 non-terminal carbons of the Cz.20 alkyl are optionally replaced

with NR!?;

S18




(iv) 1, 2, 3, or 4 non-terminal carbons of the C220alkyl are optionally replaced
with C(=0); and

(v) 1, 2, 3, or 4 non-terminal carbons of the Ca.20 alkyl are optionally replaced
with CR'R® wherein R" and R® together with the C atom to which they are attached form
a Cs cycloalkyl group;

wherein R? and R? are the same or different;
or R? and R’ together with the N atom to which they are attached form a 7-18 membered
heterocycloalkyl group comprising 1, 2, or 3 ring-forming NR'” groups, wherein the 7-18
membered heterocycloalkyl group is optionally substituted with 1, 2, or 3 substituents
independently selected from Cialkyl, -NR*R”, OH, and halo;

or B*, B, and R®, together with the atoms to which they are attached and any
intervening atoms, form a 7-18 membered bridged heterocyeloalkyl group optionally
substituted with 1, 2, or 3 substituents independently selected from Ciaalkyl, -NR*R?,
OH, and hale;

kY R*, R and R7 are each independently selected from H. halo, and Cra alkyl,

or RY and R* together with the carbon atom to which they are attached form a Ci
cycloalkyl group,

or R* and R7 together with the carbon atom to which they are attached form a Ci
cycloalkyl group,

R¥, RY, and R" are each independently selected from H and Cia alkyl;

jisQorl;

kis0,1,2, 3,4, 5, 0r6;

lis 0 or 1;

misd, 1,2, 3, 4,5 or o, and

nis0orl;
wherein when j is 0, then s I,

wherein j and | are not both 0,

with the proviso that the compound is other than:

S19




A

# RUEERECIES NP 214 mRNA HA =0 J1g Sol 2 HEH i S

—_

oot
HI

=

S20




Jjagr | = SOMS XE L-EAS RIe]| eiot M AL 0ffie] TR0 o 7IRE0f flO8,
= S2 HE U2 0[5 HIsle %S =8Oz 3

rulo

I WOWO2023-076598A1

S21




S22

E J 20234 Z2 R&D Soix=t

RN 2141 mRNA a1 5

=5 D/AIF Y0I2 A M4ER N 202 K (BEE 754
w0l ¥y S NIER AT AV LRt
o | RS 01 MEES| sy S 983 ARE Q0i24 Y X 024 XES Tasle 478
g0 et A0[Tt
&0l 7042 0lA0
R Lift=2 E0t | Hi23X HEZ
ESHHS (EHY) 10-2022-7025095 (2020-12-18)
NS (Z7HY) 10-2022-0121246 (2022-08-31)
SEHE (35Y) _
ajg| 7 i
e = $2-1 | 021 | U1 | 521 | EP-1 | PCT-2 | 7[EF5
=T
1. 3R (1) [3f2H4] |] Ra-A-Rbol ME 02y X[E, E= 19 AatHo=z 5187ksEH
T2=2{I(prodrug) £= UH0[HEX|(sterecisomenZA,
71 A0iIM, Ras
A B
SIS & O
He, 20 R 4 M. 2.0 R«
R R R R R R
T T T
E’IRLJ‘/ﬁ A{"‘xk/ ‘;,F':L
CHERS \\/ a Ko 2.0 . i 3
MH:»O Rxpf R T R I\/’HH»O R"‘p.‘
' n ¥
T= -R1-N(H)-C(0)-R3-R4ZFE MEH|H;
Rb=
nlg,-v‘-'t:«...LN ‘II.-'-"R““- H{{RL—K
O(“—\- 2'0 Ri\. & D‘:@_\ 2.0 R,i\ l:/\lnx 2-"0 Ri. 4
R \"/ R = T e A T R
o . ] . o




~R1-N(H)-C(0)-R3-Rd, & -R1-N(CH3)22EE| HeHz|m;
A= -5-, =8-S, -NH-C(0)-, ~NH-C(0)0-, “NH-C(0)-NH-, ~5-C(0)-N(H)-, ~C(0)O-, E=
~0-P(0)(OH)-0-0|4;

R12 OEHY, Z2E;OY, REOY, L= 2 WA 8719 B4 XS = U Le HIEAY
LTITIZOIH, K7 [0l 22t Iiliﬂlt@ B SRk HRIEEAL B2 & 0lye C1-C4 &7, C1-C4

a7, C3-C8 ArOIEE%* = C -C8 MOIZ2YAHEHCZE X|=t|H;
R2= 2 LXK 8719 B4 HXNE %E ASPVIUH
R3= MEAXIO|H, —’EIHoft 42, -Rb- C(O) 0-, -R5-0-C(0)-, -R5-C(0)-NH-,
-R5-0C(0)-NH-, E= R5-NH-C(0)0-0
RA= 12 WX| 36709 EtA HAIE 2= ’H%g X|&7(0|0, O47|0flA, 12 LHX| 367K Eta RXE
Zi= FIQN R(E|=
(i) 12 WX 25749 &4 BXE HE t@ E= 2R Y2 B YAH0AL, £
(i) EIHE T= ETEY0|S2LE o

Ro= 1 LK 6719 B4 HXE 2= %%EIO'OIEH;

CC

=
XE 24 X0 ZstE EtA fRKCH), £= EHa

2R,
O7IM 2E dE2 M2 SEHQ J0l2d AE.
SHMS MO U= MIZZ U5k G0 S5] S2X0|22 mRNA 7|8t BiMI0) BRE £ Q= Lrdt Yol
7lEQX | RO e 7= S
Aot oIy XIZO| 23 LNP= K2 SO mRNAZICRE S5t SINE Aok s + AU
AU2020407285A1 | BR112022011803A2 | CA3162019A1 | CN114901360A | EPAO76647A1 |
REL IL293890A | JP2023-507465A | KR10-2022-0121246A | US2023-0090515A1 |

WOWO02021-123332A1
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eHo| HA CATIONIC LIPID COMPOUNDS

The compounds disclosed herein compound of Formula (1), substructures thereof, and
pharmaceutically acceptable salts thereof. The compounds provided herein can be useful for

QOF delivery and expression of mRNA and encoded protein, e.g., as a component of liposomal delivery
vehicle, and accordingly can be useful for treating various diseases, disorders and conditions,
such as those associated with deficiency of one or more proteins.

Egabd Translate Bio, Inc.

YHX Frank DeRosa | Shrirang Karve | Yi Zhang

ESHHS (EHY) 17/295621 (2019-11-20)

2023-0050672 (2023-02-16)

SEH5 (S52) -
aj 7 ~
HEE) e 8-0 | 022 | 2=-0 | £2-0 | EP-1 | PCT-1 | JlEH-2
LT
A cationic lipid having a structure according to Formula ():
il
I ||:|:"I “al” " B!
H _(,-"
"y, s !
1 CH,
CHESE wherein:
each L1 is independently C2-C12-alkenylene;
each A1 is independently a linker group that is a covalent bond, O, S, NH, S—S, an amide,
an ester, a thioester, or an anhydride group;
each R1 is an ionizable nitrogen—containing group;
each m is independently an integer of 6 to 20; and
each n is independently an integer of 1 to 6.
= Eol= 012 HES 2= mRNAY M0 2&5t sief=0 ol 7|M=0 AUS
1) BN MY (RZHZ ABE 32 7t E= Hot 22 HY X029 MY Jts)
758X 2) B0 Bl 44
3) 540 X
4) Lst HY Hg Y
T2z AU2019383413A1 | CA3119976A1 | EP3883917A1 | US2023-0050672A1 |
=

WOWO02020-106903A1




s D/t L0|2 XA HHER At Q0|2 RE (ZEH F24)
UHo HY MACROCYCLIC LIPIDS
Disclosed are cationic lipids which are compounds of Formula |. Cationic lipids provided herein
can be useful for delivery and expression of mRNA and encoded protein, e.g., as a component
29 . . . . . CoE .
of liposomal delivery vehicle, and accordingly can be useful for treating various diseases, disorders
and conditions, such as those associated with deficiency of one or more proteins.
Egabd TRANSLATE BIO, INC.
IR} ZHANG, Yi | KARVE, Shrirang | DEROSA, Frank | HEARTLEIN, Michael
ESHHS (EHY) PCT-US2020-035275 (2020-05-29)
SIS (S7HY) W02020-243540 (2020-12-03)
SEHS (G8Y) -
2] 7
Iﬂiénﬂla)ﬂk'éﬂ? ot=-0 | 0=-2 | g2-0 | Z=-0 | EP-1 | PCT-1 | 7IEH-0
LT
1. A cationic lipid having a structure according to Formula (I):
z
4 L3 tL i R
R‘L"-Atf X L?A’-q_;
\La-x:af:,ﬁ
X
)
wherein
R1 and R2 are each an ionizable nitrogen-containing group;
A1 and A2 are each independently are each independently Ci—-Cio alkyl; C2-Ci0 alkenyl; C2-Ci0
alkynyl;
CHES C -C alkenyl, hetero-Ci—Cio alkyl; hetero— —Cio alkenyl; hetero—-G—Cio alkynyl; Cs-Ce- cycloalkyl,
5- to 6-membered heterocycloalkyl, 5=+ to 6-membered aryl, or 5- to 6-membered heteroaryl;
L1 and L2 are each independently C6-CiO alkylene; C6—--Cio alkenylene; or Ce-Cio alkynylene;
L3, L4, Lb, and L6 are each independently Cg—Cio alkylene; C6-C-.o alkenylene; or Cr-Cio
alkynylene;
X1 and X3 are each independently O, S, Ra, or CRbRc X2 and X4 are each independently O
orS;
Ra is H, C -Cg-alkyl, Ci-Ce-alkoxy, Crr—Ce-cycloaikyl, C2-Ce-alkenyl, or C2-C6-alkynyl; and
Rb and Rc are each independently H, Ci-Cs-alky!, Ci-Cs-aikoxy, C -Ce-cycloalkyl,
Cj—Ce-alkenyl, or C2- Ce-alkynyl; or
Rb and Rc, together with the carbon atom through which they are connected, form a saturated
or unsaturated 5- to 6-membered cycioalkyi ring.
= Eole= 019 HES A= mRNAY M0 FE5t atet=0l o 7= U2
2 1) BN3lE MY (R=HZ A8E 42 7 = W 22 B 22029 MY Tt5)
A ) o us s
3 =40l %2
Iz EP3976593A1 | US2022-0226244A1 | WOWO02020-243540A1
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Tricine and Citric Acid Lipids

Disclosed are cationic lipids which are compounds of Formula (A). Cationic lipids provided herein
can be useful for delivery and expression of mRNA and encoded protein, e.g., as a component

QO
- of liposomal delivery vehicle, and accordingly can be useful for treating various diseases, disorders
and conditions, such as those associated with deficiency of one or more proteins.
Eyard Translate Bio, Inc.
YHX Shrirang Karve | Frank DeRosa

17/619040 (2020-06-19)

2023-0092238 (2023-03-23)

e JHE=

os|A
T'_'?_'IT

e=-0 | 052 | ¥=2-1 | 3=-1 | EP-1 | PCT-1 | 7|Ef-2

A cationic lipid having a structure according to Formula (A):

"""-'T-“-a.-"" P ”

xl‘l

(5] o Q1
| L |
R, . R SR
S AT .Aj‘j:-k.,,- "l
-\._I'
il
1\"-'

121 W

=1

or a pharmaceutically acceptable salt thereof, wherein

each n is independently 0 or 1;

X1A is independently O or NR1A;

R1A is H or C1-C6 alkyl;

X1B is a covalent bond, C(0), CH2CO2, or CH2C(0);

one of X2A and X2B is O and the other is a covalent bond;

one of X3A and X3B is O and the other is a covalent bond;

one of X4A and X4B is O and the other is a covalent bond;

R1 is independently L1-B1, C6-C30 alkyl, C6-C30 alkenyl, or C6-C30 alkynyl,
R2 is independently L2-B2, C6-C30 alkyl, C6-C30 alkenyl, or C6-C30 alkynyl,
R3 is independently L3-B3, C6-C30 alkyl, C6-C30 alkenyl, or C6-C30 alkynyl,
R4 is independently L4-B4, C6-C30 alkyl, C6-C30 alkenyl, or C6-C30 alkynyl,




L1, L2, L3, and L4 are each independently C1-C30 alkylene; C2-C30 alkenylene; or C2-C30
alkynylene;
each of B1, B2, B3, and B4 is independently an ionizable nitrogen-containing group,

and
wherein the cationic lipid comprises at least one ionizable nitrogen—containing group.

= S5l Ofhol TES = mANAC| A0 SRS SIS s J|M= I8
1) BESE MY (RN2 AISE 39 7t EE Kot 22 B IH020| HY I1)
JIEQK | 2) 50f HE ya
3) SM0| %S
4) 23 o) g Qu
Ty AU2020297606A1 | CA3144457A1 | CN114401942A | EP3986858A1 | JP2022-537580A |

US2023-0092238A1 | WOWO02020-257716A1
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wyol 3y IONIZABLE CATIONIC LIPIDS FOR RNA DELIVERY
The present disclosure describes compounds of Formula (I) or a pharmaceutically acceptable salt
thereof: wherein: R1 and R2 are each independently (CH3(CH2)m)2CH-,
(CH3(CH2)M)(CH3(CH2)m-1)CH, (CH3(CH2)m)(CH3(CH2)m-2)CH, (CH3(CH2)m)2CHCH2-, or
QoF (CH3(CH2)m)(CH3(CH2)m~=1)CHCH2~-, wherein m is 4-11; L1 and L2 are each independently
absent, a linear C1-5 alkylene, or (CH2)p-0-(CH2)qg, wherein p and g are each independently
1-3; R3 is a linear C2-5 alkylene optionally substituted with one or two methyl groups; R4 and
Rb5 are each independently H or C1-6 alkyl; X is O or S; and n is 0-2.
Eyard ARCTURUS THERAPEUTICS, INC.
I} RAJAPPAN, Kumar | TANIS, Steven | SAGI, Amit | KARMALI, Priya, Prakash
EHHS (EHY) PCT-US2022-027874 (2022-05-05)
S (BHY) W02022-235935 (2022-11-10)
SEHs (S22 -
aj J ~
]IHE,:,EL ,H:a;% st=-0 | 01=-2 | ¥2-0 | =-0 | EP-0 | PCT-1 | 7|Et-1
LT
1. A compound of Formula I, or a pharmaceutically acceptable salt
thereof:
0 R4
S
R\
o7 L N
>—(CH2)n—X R3/ \R5
)
o}
X
S ()
wherein:
et R! and R? are each independently (CH3(CH2)m)2CH-, (CH3(CH2)m)(CH3(CH2)m-
1)CH, (CH3(CH2)m)(CH3(CH2)m-2)CH, (CH3(CH2)m)2CHCH2-, or
(CH3(CH2)m)(CH3(CH2)m-1)CHCH2-, wherein m is 4-11;
L! and L? are each independently absent, a linear C1-s alkylene, or (CH2),-O-
(CH2)q, wherein p and q are each independently 1-3;
R? is a linear C2-s alkylene optionally substituted with one or two methyl groups;
R* and R’ are each independently H or Ci- alkyl,
XisOorS; and
nis 0-2.
Yol=g AEE Sz of MFA= Ma| A2 TF0| 0lot| AkE 4 UXIZE, M| LHoIA & Zoi=/X]
Jagy | 20 FA8S RUSILL Ll KO HeIRE TG BY M2 SNE A4 4 98
= 2 Sois 47| SRS NS Mg TX0| 0|2 XIA0| TSt 2O, mRNAS] 0] R8P AlgE
> o8
oz TW202313557A | US2022-0389422A1 | WOWO02022-235935A2
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ATX-0098, ATX-0092, ATX-0084, ATX-0095, ATX-0125, ATX-0094, ATX-0109, ATX-0110,
ATX-0118, ATX-0108, ATX-0107, ATX-0093, ATX-0097, ATX-0096 ATX-0111, ATX-0132,
ATX-0134, ATX-0100, ATX-0117, ATX-0114, ATX-0115, ATX-0101, ATX-0106, ATX-0116,
ATX-0086, ATX-0058, ATX-0081, ATX-0122, ATX-0057, ATX-0088, ATX-0087, ATX-0124,
ATX-0126, ATX-0129, 2 ATX-012329Ef Meige Qojey Xa2 matst

—
MeE A 'E X|XIO| o_—r15|
Soi 42sN By B0 ME L M2 80

7
Ef|S2YQE|EQ MES SHIAZ|LT Solis HIX|Et 4= QT H;qmow gl AHH 50| 0|0|;q EA-I l_ro
SH0| 00, pH YHEH0|T Yt pKaZ ZRE 4 UG

AU2017379059B2 | AU2017379587B2 | AU2021200663A1 | CA3046885C | CA3047033A1 |
CN110325511B | CN110337429B | CN114917203A | EP3558943A1 | EP3558942A1 | IL267511B
| 1L267317A | 1L290592A | JP6905062B2 | JP2021-073263A | JP2023-071947A |
JP2020-504730A | JP2023-071950A | JP2021-088588A | KR10-2385562B1 | KR10-2299053B1
| KR10-2019-0134593A | US10980895B2 | US10383952B2 | US2021-0252163A1 |
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IONIZABLE CATIONIC LIPIDS FOR RNA DELIVERY

The present disclosure describes compounds of Formula (I) and pharmaceutically acceptable salts

_90

A thereof.

Eyard ARCTURUS THERAPEUTICS, INC.

iy RAJAPPAN, Kumar | TANIS, Steven | SAGI, Amit | KARMALI, Priya, Prakash | CHIVUKULA,

Padmanabh

EHS (EHY)

PCT-US2022-049607 (2022-11-10)

SHHE (SHY)

W02023-086514 (2023-05-19)

SEHS (58Y)

oL

a2 7= -
o $14-0 | D[2-1 | Y=-0 | £3-0 | EP-0 | PCT-1 | JEH0
=T
1. A compound of Formula I, or a pharmaceutically acceptable salt thereof:
o}
R6” YO—L6 R*
L4-0.__O
Rs\n/o—Ls h
L2 2
° \Y L1—N i
o] / \
. L3 R!
RS "O—LY
L5—O/g0
R7\n/O—L9 R
- )
Chaees
@

wherein:
R! and R? are each independently H or C1. alkyl; or
R! and R? are joined to form a saturated heterocyclic ring, wherein:
R!is alinear C14 alkylene; and
R?is -(CH2)m(X)n-, wherein
Xis O, S, or NR?, wherein R’ is H or C1 alkyl;
mis 1,2, 3 or4, and

nisOor1;
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L1 is alinear Ci1 alkylene optionally substituted with one to three methyl groups;

Y is selected from the group consisting of:

o 0 o 0
SS\“"* JLS_E éS\T*J\O_S -‘S\T*J\,Iq_g ngﬁ_ojl\ss
wr we i R w

> >

(0] (@]
D WP ¢
J\(l:*_s S N T* S S \'i‘*/‘zl
\!\ll\ ) VAN s and e
wherein:

each asterisk (*) indicates the atom attached to L2 and L3; and
R"is H or C1 alkyl,
L2 and L3 are each independently a linear Ci.g alkylene;
L4, L5, L6, L7, L8 and L9 are each independently absent or -CH»-, provided that:
at least two of L4, L6 and L8 are -CH»-; and
at least two of L5, L7 and L9 are -CH;-;
R’ and R* are each independently H, methyl or ethyl; and
R’ R® R7 and R® are each independently selected from the group consisting of:
linear C1-20 alkyl, wherein each said linear C1-0 alkyl is optionally substituted
with one or more substituents selected from the group consisting of:

Cisalkyl, C1 alkoxy and -F, wherein each said Ci.¢ alkyl
substituent is optionally substituted with one or more
groups selected from the group consisting of C1.; alkoxy
and -F;

C;g monocycloalkyl, wherein each said C;.g monocycloalkyl is
optionally substituted with one or more substituents
selected from the group consisting of Cy.s alkyl, C1
alkoxy and -F;

Cr.12 bicycloalkyl, wherein each said Cr.12 bicycloalkyl is
optionally substituted with one or more substituents
selected from the group consisting of Ci¢ alkyl, Ci¢
alkoxy and -F; and

Ce-10 aryl, wherein each said Ce-10 aryl is a monocyclic or bicyclic
aromatic hydrocarbon optionally substituted with one or
more substituents selected from the group consisting of
Cialkyl, C1.¢ alkoxy and -F;

Css monocycloalkyl, wherein each said Cs-s monocycloalkyl is optionally
substituted with one or more substituents selected from the group
consisting of Ci.s alkyl, Ci¢ alkoxy and -F;

C7.12 bicycloalkyl, wherein each said C-.12 bicycloalkyl is optionally
substituted with one or more substituents selected from the group

consisting of Ci.s alkyl, C16 alkoxy and -F; and




Cs-10 aryl, wherein each said Ce.10 aryl is a monocyclic or bicyclic aromatic
hydrocarbon optionally substituted with one or more substituents

selected from the group consisting of Ci alkyl, Ci-s alkoxy and -F.

Jax B SO W EE 02 O 0]
= siito] Y 582 50 £2 A2 BT E= 552 NG, MEHNS 50 SN2 HE BHO 98
Iz WOWO2023-086514A1
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QoF R3b, Rda, Rdb, R5, R6, R7, R8 ¥ Xz 2&0iAl FolE HiQt ZCt X|ZH|Q| M-S fIet XIZ LI}
Mol dEC=AM alpt=0| 8, siless ZEol= LAt 2 0159 AE E HEAE fish WHO0| Lt
HISEIC
Eyabd OfF|EtA HI2HREA 213,
YHK} Tt £20F | & AOER
EHUHS (FHY) 10-2023-7004121 (2021-07-16)
SIS (B74Y) 10-2023-0051172 (2023-04-17)
SE8S (582) -
aj J _
e .:.Eldig;% etg3-1 | 01=-3 | ¥2-0 | &=2-1 | EP-1 [ PCT-1 | 7|E}-3
LT
SfStAl 9] LXE Z= S1BIZ L= 09 AHEMOZ IRE= & SHO|AR|(tautomer) = QUR|O[AA:
Sfetd| |
Rhi: RZ&- HE# Rda
RE%L‘MB%R‘E
H‘b R‘Zb | Hﬁb Rﬂb
o
RE G;NRr
27| SFstAl 1014,
ChEst G1 2 G2 22 =EXOZ C1-Co YZo|;
L1 ¥ L2& 27 S%o=2 -0(C=0)- F= ~(C=0)0-0|;
R1a 2 Ribe, Z2t9] AR, SYHMOZ (a) H E= C1-C12 Y¥Z0|AL (b) Rlas H E= C1-C12
2Z0|1, R1bz 0|A0| ZEEN U= EtA HARR & Qs R1b 2 0|A40] Z&E( Uz BHA
SRRt S FoiMA EHA-EA 0|5 ZE2 Mot
R2a 2 R2bz=, 2249 40|, SHXHOZ (a) H £= C1-C12 YZ0|AL; (b) R2as H £= C1-C12
20|11, R2b= O|A0] ZEE 0 Rz EtA X} SH QIFSt R2b 2 0120] 2= U= EHa
SRRt S FoiMA EHA-EA 0|5 ZE2 Mot
R3a ¥ R3bE, 2429l ZR0|, SYHOR (a) H F= C1-C12 LZOPALE (b) R3a= H E C1-C12
2UZ0[1, R3b OA0] ZEE 0 QU= EtA Xt} SH QIFet R3b 2 0[70] 2= U= Ha
SRRt S FoiMA EHA-EA 0|5 ZE2 Mot
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27. H22% LHA H262 = Of= o =of UOIAM,

7|=8xl iy P
VMY SR el Syl
)(/(/\/: :*‘PW/\)V__}&WE i T N
= Sof= NE U= AIZst7| ffet, et 2012 XIE0| et AC=, Offel YHE =
AC=2 7ML US
1) 29| siihA[H HIE:
2) SHMO| HH LHOIM Zolisl= X YAl
3) Ml E= =4 MO M
4) MO MZE L2 HE; %
b) RRY SO XA =4S RLH| Y3
P12k 20| 71Z LNPY| B2 RAGIEME, =9 2HE /st tt Y0l2g X0 2 Sof LFY ETY
@730l 7t 2etEe 7] FEA )
Tz AU2021308681A1 | BR112023000327A2 | CA3189338A1 | CN116096702A | EP4182297A1 |
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317| SfetAl |12 ZH= SIEtE = 0]9) UHSHHOZ FIRE= ¥ SHOIMA|, = AUXO|NHN7t M=t
—_— slatAl | [0]0]X]] @9 aetAl 10, R1, R2, R3, R4, Rb, L1, L2, L3, G1, G2, & G3&8 20 Mol
Y it 2Tt X=XQ MEHS 2ot AE LA Mol JRC=AM9 alpls9 8, 47| silss Eefole
282 ¥ 0|9 ME I HE HHO| Lot HSEIC.
Eyakd) OFFEIA HZHFEA 915,
HIHA} = Mope
ZHS (BHY) 10-2021-7023563 (2020-01-10)
SHE (B74Y) 10-2021-0138569 (2021-11-19)
EEH5 (58Y -
aj J
Mk 821 | 024 | U1 | Z21 | EP1 | PCT-1 | 7IEHS
LT
31| BFetAl |12 ZH= 1BHE T 09 AUMENOR GIREE ¥, SH0|AF(tautomer) T UR|0|AIR:
o T
0 1 H
[} 1 W H
!
(Eh .
1 1]
) Qlof B1EHA 101,
IIs5| S —
CHES R1S Qo2 X|gHE C1-C24 YZ E= 0Joj2 R[8HEl (2-C24 UHL0|T;
R2 2 R32 ZZ =@Xo=z oz X|g= C1-C36 ¥Z0|
R4 5! Ro= 17 SZE{02 Qjo|2 X[ehe C1-C6 YZO0iL, RA% RE= OISO RARE Ntk & ZEfsio]
SIEIZAI0IEE E= SHZ0IES FMotL;
L1, L2, ¥ 32 ZZ =5MO=Z Qo2 X|eteE C1-C18 YZ=0|?
G12 AF Z3 -(CH2)nO(C=0)-, -(CH2)n(C=0)0-, L= ~(C=0)-0|1
G2 U (32 2t E@x0=2 ~(C=0)0- E= -0(C=0)-0|2
n2 0 0|49 F=0|Ct
2 E5i= XE IR0l ARsH7| 98t e A7 Q0|24 KMo tist ZO=, oY RES =
A0 JIMElof U
1) &AM X HlE:
Tteex| 2) SO Y LI Eaels 2 Wl;
3) MM EE =Za MO HE:
4) SAO] NI L2 MY
b) RE%H FHZUA XA SHS QUK U3
AU2020205717A1 | BR112021013654A2 | CA3125485A1 | CN113474328A | EP3908568A1 |
i I IL284535A | JP2022-517783A | KR10-2021-0138569A | MX2021008358A | SG11202106987WA

| US11453639B2 | US2023-0123534A1 | WOWO2020-146805A1
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A& A Z2LHHI0[ZHA (severe acute respiratory syndrome coronavirus 2 : SARS-CoV-2) 0f 23t ZeS
]

Ot Y/E= X|Z517| Qo HAS KISt ME TZ2LHI0[ZHA (severe acute respiratory syndrome
coronavirus 2 : SARS-CoV-2) 9| S HHHAI Qi/f= 1) HHS HISIAIZ 4 Ql= SHAS 2Ol XA QXIZ A,
XIEO| LBt (la) 2 U= 7HE[2Y X1, = 1 Aoz 5i85E AS Haldhe 47| YAt [0/0]X]

OF

29 MZE RIYR2E EYHOZ (1 - C3 YZJIZ UEIHT ; L1 2, C2 - C4 LI-URAPIE 1 &2
2274 JHX|D QO Ei= C17 - C19 YHL7IZ LEHHT 5 L2 =, C2 - C4 YIHeU2AP7|E 1 B2
S0 7HID QOIS SH C10 - C19 27|, EE C2 - (4 WASATIE 1 B 2as) JHK|T Q0/E
El= €10 - C19 YALIZ UEHHD ; p &, 3 E= 4 0l

Eoyaydl CHOJOIM| M ZHEAIZ|ZI0IAF | DRY=CIOPIRS R ERT07HR
7tk@7t QAIGIZ | O[O0 OAFZ| | OFOFQA[ MOJOF | OJA[O] 7 | H|OFDF DRX| | HHE 00|12 | 27+

YHK} Cp=0F | =27} 0|R7| | ZHO0| U | 2t QAIRL | CHAAEF BO5IZ | AX7| TFA | UQt LR

| D0|=0] DIEE | L7teet HAA

EHHS (FHY) 10-2022-7040351 (2021-06-10)

SIS (S7HY) 10-2023-0024261 (2023-02-20)

SEHS (38Y) -

] 7
]]HE.:.EL ,H:g;% gt=-1 | 01=-0 | €2-2 | &=-1 | EP-1 | PCT-1 | 7|EH-1
T
A% F2UHI0[HA (severe acute respiratory syndrome coronavirus 2 @ SARS-CoV-2) 9| S Tl
U/E= O HHES YA Qs S SYUS XH YRR,
XIZHO| gHt (la) 2 UEE 7IEIRY X[, E= 1 YeiNOR 5i85s ¥ Zelths 47| AL
R 1
2 N @] @] L |
R"~ a
Yoy, @
rhEEgt ot
M,
R1 2 R2=, SEXO=Z C1 - C3 YZ7|E LIEL ;
L12, C2 - C4 L7H=LSAVIE 1 32 5271 7HK1 0 == C17 - C19 YAE7IE LEHL |
L2=, C2 - C4 YFI=Y=SA7IE 1 &2 S0 7K QU= 5= C10 - C19 ¥Z7|, E=C2 - C4
UIIELSAIZIE 1 22 S0 7HL U0 E= C10 - C19 YAHEYIE LEY |
pes, 3 £= 4 0|Ct
= Eolz T=LHI0[2A ZES OlEoly| Pfet B0 AIRT= 20|24 KA 20| Lol 7 (=0 UZS
7|&QX| Receptor-binding domain (RBD)S ZYot= mRNAS Zi&slote X1 X Z&tTls 0|y X[ZQ
TXRE §¥o= @
T2z CN115605221A | EP4166158A1 | JPW02021-251453A1 | KR10-2023-0024261A |
=

TW202214296A | WOWO02021-251453A1
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CLEAVABLE LIPIDIC COMPOUNDS, COMPOSITIONS CONTAINING THEREOF, AND USES
THEREOF

The disclosure relates to novel lipidic compounds, method of manufacturing lipid nanoparticles
(LNPs) containing thereof, lipid nanoparticles (LNPs) containing thereof, and the use of the LNPs
for the delivery of nucleic acid. The lipidic compounds as disclosed herein is a cleavable lipidic
compound comprising at least one terminal radical of formula (I): Y=(CHR)n-Z-(CHR)p-Q * (I)
wherein: - * is the end linked, directly or not, to one C10 to Cb5 lipophilic or hydrophobic tail-group;
- Y is a radical selected in the group consisting of methyl, methoxy, trifluoromethyl, imidazolyl,
or is one hydrogen; = Z is a radical -NH-CH2-CO-0-** or a radical ~CR"(NH2)-CO-O-** with

Qok ** that is the end closest to Q and R" that is selected in the group consisting of hydrogen,
methyl radical and trifluoromethyl radical; = Q is a radical -NH-CH2-CO-O-*** or a radical
-CR"(NH2)-CO-0O-*** with R" selected in the group consisting of hydrogen, methy! radical and
trifluoromethyl radical and *** that is the end linked, directly or not, to said lipophilic or hydrophobic
tail-group; - R et R’ are, independently one from the other, one hydrogen, one methyl radical
or one trifluoromethyl radical;, = n et p are independently one from the other 0, 1 or 2; or one
of its pharmaceutically acceptable salts and with said compound being in all the possible racemic,
enantiomeric and diastereoisomeric isomer forms.

Eyard SANOFI PASTEUR

X} HAENSLER, Jean | EVEN, Luc | RIPOLL, Manon

EUHS (EHY) PCT-EP2021-070020 (2021-07-16)
ZHHS (2L W02022-013439 (2022-01-20)
ssus (552 -
aj J _
HER A 831 | 0[2-0 | €=-0 | £2-1 | EP2 | PCT-1 | 763
LT
1. A cleavable lipidic compound comprising at least one terminal radical of formula (|):
Y-(CHR)n-Z-(CHR)p-Q * ())
wherein:
- *is the end linked, directly or not, to one C10 to C60 and preferably to C10 to C55 lipophilic
or hydrophobic tail-group,
- Y is a radical selected in the group consisting of a C1-Cb alkyl, a C1-Cb alkoxy, a C1-Cb
acyl, a C1-Cbh hydroxyalkyl, a C1-Cb aminoalkyl, a C1-C5 alkylcarboxy! ester, an acetamido,
oS an N,N-C1-C5 alkylamido, a C1-C5 fluoroalkyl, for example a C1-C5 perfluoroalkyl, for

example a trifluoromethyl, an imidazolyl, a triazolyl, a squaramidyl, an ureido, a cyano or is
one hydrogen; and preferably is a C1-Cb alkoxy and more preferably a methoxy;
- Z is a radical -NH-CH2-CO-O-** or a radical -CR”(NH2)-CO-O-** with ** that is the end
closest to Q and R” that is selected in the group consisting of hydrogen, methyl radical
and trifluoromethyl radical
- Q is a radical -NH-CH2-CO-O-*** or a radical ~CR"(NH2)-CO-O-*** with R” selected in
the group consisting of hydrogen, methyl radical and trifluoromethyl radical and *** that is
the end linked, directly or not, to said lipophilic or hydrophobic tail-group;




- R et R are, independently one from the other, one hydrogen, one methyl radical or one
trifluoromethyl radical;

- n et p are independently one from the other O, 1 or 2;
or one of its pharmaceutically acceptable salts and with said compound being in all the possible
racemic, enantiomeric and diasterecisomeric isomer forms.
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LIPIDIC COMPOUNDS COMPRISING AT LEAST ONE TERMINAL RADICAL OF FORMULA
-NH-CX-A OR -NH-CX-NH-A, COMPOSITIONS CONTAINING THEM AND USES THEREOF

The disclosure relates to novel lipidic compounds, lipid nanoparticles (LNPs) containing thereof,
and the use of the lipidic compounds or the LNPs for the delivery of nucleic acid. The lipidic
compounds as disclosed herein comprise at least one terminal radical of formula (l):

*~NH-CX=(NH)n-A (I) wherein: - *- represents a single bond linking said radical of formula (1),
directly or not, to to one C10 to Cb5 lipophilic or hydrophobic tail-group; - nis 0 or 1, = X

Qok , . )
is an oxygen or sulfur atom, and - A represents an optionally substituted 5- or 6-membered
unsaturated heterocyclic radical or 5— or 6-membered heteroaromatic ring radical, both containing
at least one nitrogen atom; or one of the pharmaceutically acceptable salts of said radical of
formula (1); and with said compound that is in all the possible racemic, enantiomeric and
diastereoisomeric isomer forms.

Eyard SANOFI PASTEUR

I} HAENSLER, Jean | EVEN, Luc | FRISCH, Benoit | RIPOLL, Manon

EYHS (BHY) PCT-EP2021-070026 (2021-07-16)
S/HHS (I W02022-013443 (2022-01-20)

gt=-1 | 0=-0 | ¥2-0 | 3=-1 | EP-2 | PCT-1 | 7|Ef-4

1. A lipidic compound comprising at least one terminal radical of formula (1):
*~NH-CX-(NH)n-A () wherein:
*~ represents a single bond linking said radical of formula (I), directly or not, to one Cio to
C55 lipophilic or hydrophobic tail-group; nis 0 or 1 ;
X is an oxygen or a sulfur atom, and
A represents an optionally substituted 5— or 6-membered unsaturated heterocyclic radical
or b— or 6-membered heteroaromatic ring radical, both containing at least one nitrogen
atom; or one of the pharmaceutically acceptable salts of said radical of formula (I); and
with said compound that is in all the possible racemic, enantiomeric and diastereoisomeric

isomer forms.
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AU2021308443A1 | BR112023000855A2 | CA3189385A1 | CN116134020A | EP4182302A1 |
KR10-2023-0041744A | WOW02022-013443A1
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The invention provides a lipid of Formula (I) and nanoparticle compositions containing the same.
Nanoparticle compositions including therapeutic and/or prophylactics such as RNA are useful in

_9_0
al the delivery of therapeutic and/or prophylactics to mammalian cells or organs to, for example,
regulate polypeptide, protein, or gene expression.
S0l STEMIRNA THERAPEUTICS CO., LTD.
sy CAl, Yunsong | HUANG, Lei | LIU, Na | HANG, Yu | YAO, Weiguo | ZHANG, Yujian | LI, Hangwen

| SHEN, Haifa

PCT-CN2022-090878 (2022-05-05)

W02022-233291 (2022-11-10)

o
I[Hé.:.ala,\g;% ot=-0 | 0I=-0 | &2-0 | &=-3 | EP-1 | PCT-1 | 7[E}-2

LT

A lipid compound having the structure as shown in Formula (1) :
(/"m_Mi_R1_R3
Rs——N
{\'h\—”:—ﬂz—ﬂ.; o
or a pharmaceutically acceptable salt thereof,
wherein,
R1 and R2 are each independently selected from the group consisting of C1-C12 alkyl and C2-C12
alkenyl;
) R3 and R4 are each independently selected from the group consisting of C1-C12 alkyl, C2-C12

ChES alkenyl, C6-C10 aryl and 5-10 membered heteroaryl;
provided that at least one of R3 and R4 is C6-C10 aryl or 5-10 membered heteroaryl, and optionally,
R3 and R4 are each independently substituted by t R6, where t is an integer selected from 1-5;
R6 is each independently selected from the group consisting of C1-C12 alkyl and C2-C12 alkenyl;
M1 and M2 are each independently selected from the group consisting of ~OC (O) -, -C (0)
0-, =SC (S) -, and -C (S) S-;
Rb is selected from the group consisting of -C1-12 alkylene-Q, Q is selected from the group
consisting of “OR7 and -SR7,
R7 is independently selected from the group consisting of H, C1-C12 alkyl, C2-C12 alkenyl,
C1-C12 alkoxyl, carboxylic acid, sulfinic acid, sulfonic acid, sulfonyl, nitro, cyano, amino, carbamoyl,
sulfonamide, C6-C10 aryl and 5-10 membered heteroaryl;
m and n are each independently an integer selected from 1-12.

Jkaex| ME WEo RMA MY 280] 37t XE LAl st 227t B2, & E5{0|M= mRNA 52

= RNAS| MY §80| =00, &/ HdAfetd 4 Q= Offl-Zgl Q0|24 XIZ0| CHolf 7[R0 US
oz AU2022268465A1 | CA3188711A1 | CN115515927A | EP4182295A1 | WOWO2022-233291A1
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g2 D/AIF %0i2 X/ MH=R A7 %0i2 KT (B2 7ZA)
wao| By A SR U K Lo F48
HATES BRoI0l, XIEH = 0% SXOR XA (2 SB, S 2X)9| MYS 93t KK LIS
8% | BNoP| Sl JIEH KIE g2, 0T B4 XL, SAAHS 2 S HBE KLY Z6/0] 48T 4
ol X[ SI20| EL0| HBEL,
£90l TS OFH HO[QA0IRNA ZHL| 2JDJEIS
) o &
EHHS (BHY) 10-2023-7005898 (2021-08-19)
S (BHY) 10-2023-0054672 (2023-04-25)
s=4s (S22 -
E"%'E.E_'afi #3-1 | 0122 | Y20 | 532 | EP-1 | PCT-1 | 7EH-2

St ()9 38 F= T 19 ANENOR 5187t ¥, MPAE T= UNOMEEA

Ra—GE‘—H:K
g—1t—G"—1?
(I
43,
G1 & G2 42 sEXC= Zg, C2-C12 €Zd E= C2-C12 LA Z0(L;

L12 -OC(=0)R1, -C(=0)OR1, -OC(=0)OR1, -C(=0)R1, -OR1, -S(O)xR1, -S-SR1, -C(=0)SR1,
-SC(=0)R1, -NRaC(=0)R1, -C(=0)NRbRc, -NRaC(=0)NRbRc, ~OC(=O)NRbRc, -NRaC(=0)ORT1,
-SC(=S)R1, -C(=S)SR1, —C(—S)FH, -CH(OH)R1, -P(=0)(ORb)(ORc), -(C6-C10 OF)-R1, -(6-
LiX 10-¥ SE|Z0fZH)-R1, F= R10|1;

L2= -OC(=0)R2, C(—O)ORZ, OC(=O)OR2, -C(=0)R2, -OR2, -S(0)xR2, -S-SR2, -C(=0)SR2,
-SC(=0)R2, -NRdC(=0)R2, -C(=O)NReRf, -NRdC(=0)NReRf, ~-OC(=0)NReRf, —NRdC(—O)ORZ,
-SC(=5)R2, -C(=S)SR2, —C(—S)RZ, -CH(OH)R2, -P(=0)(ORe)(ORf), -(C6-C10 - OF&i)-R2, ~(6-
CHEES LiX| 10-¥ SE|20tZ#)-R2, F= R20|1;

R1 & R2 2422 %E’EQE CG 624 U4 E= C6-C24 YAHEH0(L

Ra, Rb, Rd, % Re 42 =58HC= H, C1-C12 €%, &= C2-C12 YAHE0(1L

Rc % Rf 2442 58H2= C1-C12 ¥Z, E= C2-C12 gAZ0]|1;

G3 ¥ G4 442 s8HC= C1-C12 Y0l

L3 % L4 222 S8HC= -0C(=0)-, -C(=0)0-, -OC(=0)0-, -C(=0)-, -0-, -S(O)x-, -S-S-,
-C(=0)S-, -SC(=0)-, -NRaC(=0)-, -C(=O)NRb-, -NRaC(=0)NRb-, -OC(=0)NRb-,
-NRaC(=0)0-, -SC(=5)-, -C(=S)S-, -C(=S)-, -CH(OH)-, -P(=0)(ORb)O-, «(C6-C10 Of2l)-, E=
~(6- LHX| 10-& 5fH|=0rEa)-0|1;

Gb= C2-C24 &z, C2-C24 &#|2Hl, C3-C8 MOIZ=YZH, E= C3-C8 AlOISZYAH S0
R32 -N(R4)R5 L= -OR60|L;

Rd= 24, C1-C12 €Z, C3-C8 M0I22YZ, C3-C8 AMOIZ=2¥7E, E= C6-C10 OFHO0|LL;
Roe= C1-C12 Y20,

T= R4 ¥ Roe 0150| S2HE A & 2 ZO[0EIE JAatun
R62 4, C1-C12 ¥Z, C3-C8 ANIZ=¥Z, C3-C8 ANIZ=YAE, &

.u.

C6-C10 OFO[LL;

rr
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x= 0, 1 E= 20|12
n2 1, 2 £= 30|12
me 1, 2 = 30(1; J2|1
Z219] A, Y7, MOIZ2LZ, AMOIZ=7E, OfF, Lzidl, Y72, MOIZ=YZH, A0S =22 2,
OrZdl, ofH=0tEd, H 2y 20|0E= =8Xo2 MEMO= X|atE
= Eoi= XE X0 Argat7| St Dim2|HA XA sterEo] FA00| thol 7|M=0 QIS i XES
Halols A LAt 2HE2 09 EHE 71
71=8X| 1) HuA F&et 242
2) =2 {83t 88
3) mRNAS ©Lof| F2st pKa 2t
gz AUZ021328980A1 | CN114391008A | EPAT6B39TAN | KR10-2023-0054672A | TW2022145664A

| US2023-0053437A1 | WOWO02022-037652A1
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= D/71EF &t RIH HHER PEG-XIEE TiA[SH | flet At XIE (POZ-lipid)
U Y NOVEL LIPID NANOPARTICLES FOR DELIVERY OF NUCLEIC ACIDS
Qof The invention relates to novel polymer conjugated lipids and to novel compositions comprising
- said novel polymer conjugated lipids useful for the delivery of nucleic acids into living cells.
Eyand CUREVAC SE
i} BAUMHOF, Patrick | NAVARRO, Gemma | BOLEHORST, Tgbias | PALMERSTON MENDES, Livia
| THIELE-SUSS, Carolin
EHHS (ERY) PCT-EP2022-074439 (2022-09-02)
IS (BHY) W02023-03139%4 (2023-03-09)

oj J
P A e=-0 | 0I=-0 | €=2-0 | &=-0 | EP-0 | PCT-4 | 7|Et-0

1. A polymer conjugated lipid according to formula (1):

[P]-[linker]-[L] formula (1)
or a pharmaceutically acceptable salt, prodrug, tautomer or stereoisomer thereof, wherein

[P] is a heteropolymer moiety or homopolymer moiety, preferably a homopolymer moiety,
comprising at least one polyoxazoline (POZ) monomer unit

CyEst ‘{\ “T

wherein R is C1-9 alkyl or C2-9 alkenyl, preferably C1 or C2 alkyl, and n has a mean value
ranging from about 45 to about bb, preferably n is about 50 or wherein
n is selected such that the [P] moiety has an average molecular weight of about 4.4 kDa, or
most preferably about 4.3 kDa

[linker] is an optional linker group, and
[L] is a lipid moiety.

2 EF= K& L QK| PEG-X|R AIRO| TIMS JHAGEH| 5t Al Z=3H| 23t XIZI0| 5t 24
OrfQ PEG-XIE AFZQ HHE 7fMot| st 7|&Y

. cellular uptake@t endosomal escape 40 U2 MY g2
Anti-PEG x| Md L= 2X| 242 215t blood clearance 7t&akh
HY o RE= QI8 i 2 o8 &

- SZ/olE FHM YRt 37| Het
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W
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= Soi9) POZ-AIMS O X2 YUKl LNPS RIS 4 9O, Of X2 ki O 2 Heiglyg LE,
SZ/3HE TEHOMS NS £ 4 US. T8, Ani-PEG SHIS AABH| %= polyoxazoline (PO2)E

mjo

CC
Zefole AE & POZ-AIES Zafols A1E U YA0f tholl 71M=0 US
(7 280 7IMe F2A2 oI )

poly(2-methyl-2-oxazoline) (PMOZ) poly(2-propyl-2-oxazoline) (PPOZ)

et
/\/K "
/K [¢]
poly(2-butyl-2-oxazoline) (PBOZ)

1\"/\% e
\/K \/\/l\o |

poly(2-isopropyl-2-oxazoline) (PIPOZ)
poly(2-propyl-2-oxazoline) (PPOZ)
N
n
>/J\o

poly(2-methoxymethyl-2-oxazoline) (PMeOMeOx), and
poly(2-dimethylamino-2-oxazoline) (PDMAQOXx),

I WOWO02023-031394A1
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Poly (2-oxazoling) lipid and lipid nanoparticles

The invention belongs to the technical field of biological medicines, and particularly discloses
a poly (2-oxazoline) lipid and lipid nanoparticles. The invention discloses a poly (2-oxazoline) lipid.
A lipid nanoparticle for nucleic acid delivery is obtained by mixing the poly (2-oxazoline) lipid
with an ionizable lipid, a sterol compound and phospholipid according to a specific ratio. The
poly (2-oxazoline) lipid can replace the existing PEGylated lipid to realize stable wrapping, particle
size control and effective delivery of nucleic acid drugs, and meanwhile, immune response induced

[@]e]]

=5
by the PEGylated lipid in various reports is avoided; meanwhile, due to the pH value response
characteristic of the poly (2-oxazoline) lipid, the environmental adaptability targeted uptake and
endosome escape of the nucleic acid drug LNP preparation can be further enhanced, and the
poly (2-oxazoline) lipid is more suitable for repeated administration and transfection efficiency
of related nucleic acid drugs.

S0l Beijing Qingke Shengyin Biotechnology Co.,Ltd.

YHK} Zhou Huafeng | Liu Zheng | Duan Mingxing

EHHS (EHY) 2022-10861383 (2022-07-22)

115626983 (2023-01-20)

SEHS (58Y -
ajl 7 ~
Mk 512-0 | 012-0 | 20 | -2 | EP-0 | PCT-0 | 7[EH-0
LT
1. A poly (2-oxazoline) lipid, wherein the poly (2-oxazoline) lipid has a structural formula of 1:
h
R N R
2\[N/\4’ ~ \L1/\|/\T
Lo} R4
o/l\m Ry .
the degree of polymerization n in formula 1 is any integer of 10-100 independently;
CHES said L1 Is to be

:a”wnibg\ﬁi, Zf‘iuj\Hii\?*{ 5*@1.&315, T*"j\"ﬁl

s s THEOYR HOYR

i )LH:DTH:{{‘ ﬂoJMT?{ :“iujLHﬁn ?’




R is C1-Cb alkyl,

SAE

9

R1 is as described Independently H,

0“3 J\
A A1 A1 L]
Said R2 is Is C1 -Cb Alkyl, aryl, heteroaryl, and heteroaryl,

0 R (LN

The R3 is Is composed of

N N

The R4 is Is composed of

SO S

PEG-XIE2 NP 2 MR0IX[ZH AMZE, QFE, SIAE S0 ZHLIH ALBE N 0[0] PEG M=0| HAS
HRst 427t Hon, OF EoAl HY 832 RS &l XA (blood clearance)E 7t&3tet
2 WHO| PEG-XES UAoH| {8t poly (2-oxazoline) K& Of2fe] MNS 71

7|1=8xX N _
=X 1) EF pHOIAM BI25610 22 pH 2HH0|A cellular uptake?t endosomal escapeE S7tAI7 MY 888
=Y =+ e,
2) PEG X[HELE 240] #11 H|Z20| M5, 2A0| Hetop HoE +~ U
ez CN115626983A
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% PREEERDEEGRENEPNE] 214 mRNA MA =0 718 Sof & HEH HE SeF 24

PEG-AIEZ OiA[ot/| 2Igt Lt AIE

EE 7|E} AR KA Al EE
1T D/ | |' 'I_'Il |E ok"""rr (%EMI'— X|XE)
50| Ty ZAI2TAZ Zaksk= RNA XL

= Yo 0| 3, S0 ML, 28U, Lot £ YL S0 22 BiZT F0) $ BY ZHOZ ANAS
Xof7| 91zt RNA X, % OJ2(3t RNA XIS Taof 20| 243t Z0ICh U THO0IA, RNA Yt

89 oS 2 HEOIS E Tl SO hY BEIOIS T HHTS USsishs mRNAY 22 B i
RNAZ ZBBICt RNAS EEX ZXI0] AJZ0] Offf E45[1, RNAS QiE8HE MERIS T Tl wolep,
TRtAf Olol MRSt S waE 4 ot

£90l QotiA THHEI-QUIHAEE DIOL% | HI2E|T. 0f20)

) BIZX, DIEOLA | IE, WRIEI | olA, SIRI2IA] | 22, BR | =700, M2t | Z2, ot

10-2021-7009664 (2019-09-30)

10-2021-0092717 (2021-07-26)

o
W 'EE.' ojf;‘ B0 | D21 | 221 | Z21 | EP1 | PCT-3 | 7IER
=4 AINA RIS BUE SHBRN, 229 21
oS () RNA;
© (i) RNAS! ZZE£5/0] RNA XIS 51 SiLf O] TE4ES Tasim
ZAN2THO| A7| it 00| TANR0 BEE, FN2
TP LH-QURI0) MEE]= PEG-XIRS 12712 B7M7[1 S8 M2} 740 ASXIS5HK| e 0| IS
Tt QRI0| SHE xw Sl 212 0H, K0 100 nm D210 RASH KA Li- QIR 38 E713t
T2} PEG-RIES ME 24 2 UEE D5 ZA S0 522 WAN, PEG S0/ Bojigoz
. SOl0IM w2 M 2 IS
B o oo Hot ofDmAlol A2IA (N-DIZS2ANY] B2 Crelol ERN2ANS-XN HAHE
PEG-XZ T4 0125101 X% LE- QIS MZate 20| 7IME0f 9IS
SN2 TA-RES 025 AR LI-QIRte PEG-AZS 0125t AR Li-QIX: Ch| o, 85210 520
ZEA Q10| CIOKSH 3719 U} AHA0| Jps3t
AU2019353930A1 | BR112021006167A2 | CA3113151A1 | CN112867509A | EP3860656A1 |
Iz [L281930A | JP2022-504141A | KR10-2021-0092717A | MX2021003726A | SG11202101732WA

| US2022-0001025A1 | WOWO2020-070040A1 | WOWO2020-069718A1 | ZA202101368B




oot MES st T 2
== I:H- ALHE2
UHo| Y Subcutaneous delivery of messenger RNA
The present invention provides, among other things, methods of formulating nucleic acid-containing
nanoparticles with an enzyme to afford efficient delivery of payload to a cell or tissue of interest
Qot via subcutaneous administration. In some embodiments, the present invention provides a process
in which mRNA-loaded lipid nanoparticles are co-mixed with various amounts of hyaluronidase
and administered via subcutaneous administration. The resulting payload can be efficiently delivered
to the liver and other organs or tissues of a treated subject.
Egabd Translate Bio, Inc.
IR} Shrirang Karve | Frank DeRosa | Zarna Bhavsar | Michael Heartlein
SHHS (EEY) 16/349229 (2017-11-10)
SIS (BIHY) 2019-0298755 (2019-10-03)

SEHS (582 11400109 (2022-08-02)
o 7 _
ﬂliénﬂld i) ot=-0 | O=-3 | &2-2 | Z=-0 | EP-1 | PCT-1 | 7|E+-3
LT
1. A method of delivering an mRNA to a cell in vivo comprising administering via subcutaneous
or intramuscular injection to a subject in need of treatment
CHES a) an mRNA encoding a protein, at a concentration of greater than 1 mg/kg, wherein the mRNA
is encapsulated in a lipid-based nanoparticle (LNP) and
b) a hyaluronidase enzyme, at a concentration of at least 200 U.
2 5oz, 7IE0E 28 A Ee Y FAE FO0EH LNP-mRNAE Dot FAIE E017| ot A
(31K} mo| =rf)
7|E2X mRNAQ| L5t MES 0[5 ot7| /5t mRNAZF Z&tE XA LI AR} MZEQ| EHAS =g
4 Ql= FUZELHO0IX FAE HBISH0]
A 2epEE =011 9| At Xz 5 Z/E = US
T2z AU2017356190A1 | CA3041350A1 | EP3538136A1 | JP2022-173314A | JP2019-533708A |

MA46761A | US11400109B2 | US2023-0065040A1 | WOWO2018-089846A1
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HI
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Ha
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uz D/LNP JOye 2012 XNE + S A + AHZO0E + 22| AFACIE
- 28/ ZEH| e e
dYo| FY iits MEol| Aet HE AE ULt

AE Ui Mg EH. et 49| =S ?lof SR A=HE HFol| ffet

QOF
- RS l—f f9| % 7t ot J1=sE0 QUG
Eyand OHEA HIZEREIA 213,
EEA QA0 | & o322 Xot | M2 N | HEEA F2|AEH H0.
EHHS (FHY) 10-2022-7008228 (2020-08-14)
DS (ZHY) 10-2022-0053599 (2022-04-29)
SEHS (58Y) -
g 7
MR i #121 | 022 | Y=-1 | £2-1 | EP-1 | PCT-1 | 715
=T
A L=@iRKlipid nanoparticle)(LNP)E 0I5 ZQ2 3h= FER0IA F0fele Zalol0], site SEF
o= WHo=Z A, LNP/E
) LNP L{Ofl 72t (encapsulated), aitt, = 019 AREHOZ 518E:= &
_ ”) OFO|2A‘| X|XI
EHE?DI' o [N e) =
i) S8 XIE;
iv) AHZ0|E; &
v) SEH-TEE XI&(polymer-conjugated lipid)g E&6t
017|M T+ LNPZL 40 nm LWX| 70 nm HeQ| Hdt YAt RS He U
= Sof= /HE XE U=YXE 018010 aitts MEoke Yol et A2z, M, L0l2d AE, &9
AE, AHZO0|E & SEA-Hete AEs Zoote A Ut 280 ol 7|M=0 Us
= 5019| XE2 2Z0[ 100nm HEOl 7|& [NPELt &2 XAS Zh= 28 SHCZ & (40 nm WX]
70 nm)
K& LA LHe] Setn-Fete XIZ0] 2.0 WX] 3.5 2 HMEZ ZHTE AHHIE X0l XA
BEIDNE OF% ot 3 MA W REE JhMok= R0 HeiME 7IK=0] AUS (6120 7IME seiE2
Cr2 H(OIX] &)
61. CH2 TXELE 09 g2 2t 3ie:
71E8X]| Q
R™ o] R'
\O wN/
n |
R
A7 40N
R Y RE 212t S22 g UK 12702) S FXIS 2H EolE 2
01, £ R U R 5 T IOl SEAOR £ha fxje] 2 47123 01810/ 1;
R"EHEE GG 22011
n2 30 LI 602] 2l2| Mol
AU2020328596A1 | BR112022002708A2 | CA3150458A1 | CL2022000351A1 | CN114901253A
| C02022002685A2 | CR20220108A | DE11-2020-003843T5 | DOP2022000038A |
oz ECSP22018209A | EP4013385A1 | ES2918001A2 | GB002600859A | 1.290477A | JOP20220037A1

| JP2022-544652A | KR10-2022-0053599A | PE20220968A1 | US2023-0097090A1 |

WOWO02021-030701A1




D/LNP/Zg/ZgH HHER RNA + 0[25} AR + QIX[E + AHIE + PEG A&

NSRS SN,

2 U R L=UTHLNP) B PHEOZ 0F23t 7%8_ RIZ, QXA AH|E, PEG XA Y 5iLt OA2)
SHALS TIGH= NP 20f0f 25t Z0[Ct, 2 2ol [NPE f 1 2% 0/8te| C18-PEG2000 X[HS H3foH=
29 %S SHOR BT} = WHS A 2X FHHOR mANAS| Dloiek HZS o3t (NPY| RS AT
OlZA 0|2 OfZAL} & TEE iy Fslo] KBS U5t A0 ARSI |0 D=2 MElsPi| THEL OHX|2joR,
0l2f5t LNPS HiX3He wo| MBEct
Z900l OIC{UOI0| O|FLE2HTIA 0| | E2|K QUIHAEIE 224
Rt O FAHZ, AEE | HlHA, AL | HEHA, HOI2E, 04 | ROIXOIA, MO, LMD, AELIRA
EHHS (EHY) 10-2022-7028916 (2021-01-21)
SIS (S7HY) 10-2023-0002300 (2023-01-05)
SEHS (58Y) -
aig| 7
R $3-1 | 01 | 221 | F3-1 | EP-4 | PCT-1 | 7IEk-5
LT
SILt OJALS] XIA LIRS E3SH= mRNA BHAOR A,
- 9 45 LX| 65 2% 0|23} 7H58t K& O 4 K| 15 2% QIXIK; AHS; PEG A ¥
CHES - ot} O|&9 mRNA 2ALE Lo,
A7 KA LHEQRHLNP)E 2F 1 2% 0|29 A7| PEG X|ZE;
HIZRIGHE o 0.5 LX| 0.9 %2 47| PEG XZS E&ols 28 SHOR o, mRNA Al
= 5= 0|23} 7t53t AIZ, QIXE, AHZ, PEG XIHO XAH|Z SHE XZ Li-QXjol O3t 202
Jlagx | /1ES 15 2% 0j2) PEG RIHO| Eelel N Li-giXel HotRd HE 822 st st
= 1 2% D|2te] PEG AIMS FEIGIEE XA LI-QURIO) ZAHIS ZHGI0 Y HISS O & QUsH= mRANA
HAIO] RIZ LI QIR0 L3 7RSI Qe
AU2021211894A1 | BR112022013837A2 | CA3168696A1 | CN115697298A | EP4093373A1 |
Iz IL294624A | JP2023-517275A | KR10-2023-0002300A | TW202139975A | US2023-0067722A1

| WOWO02021-148511A1
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IMMUNOGENIC LNP COMPOSITIONS AND METHODS THEREOF

The invention relates to compositions and methods for the preparation, manufacture and
therapeutic use of ribonucleic acid immunogenic compositions and/or vaccines comprising

QO
- polynucleotide molecules preferably encoding one or more influenza antigens, such as
hemagglutinin antigens, wherein the composition is frozen or Iyophilized.
Eyard PFIZER INC.
oy BADKAR, Advait Vijay | BHATNAGAR, Bakul Subodh | DARVARI, Ramin | GARCIA, Miguel Angel
° | GUO, Pengbo | LI, Shilong | SHI, Shuai | TCHESSALOV, Serguei
EHHS (FHY) PCT-I1B2022-059518 (2022-10-05)
S (B W02023-057930 (2023-04-13)
ssus (552 -
oig| 7 )
HER A 512-0 | 023 | €=-0 | £2-0 | EP-0 | PCT-1 | 7[E-0
LT
1. A composition comprising
(a) a first lipid nanoparticle;
(b) a second lipid nanoparticle; and
(c) a cryoprotectant;
st wherein the first lipid nanoparticle comprises i) a cationic lipid, i) a neutral lipid and/or
e a phospholipid, iii) a steroid, and iv) a polymer conjugated lipid;
wherein the first lipid nanoparticle encapsulates a ribonucleic acid (RNA) polynucleotide
having an open reading frame encoding at least one polypeptide of interest,
wherein the at least one polypeptide of interest comprises an antigen; and
wherein the second lipid nanoparticle does not encapsulate a nucleic acid.
FIG. 14
First Lipid Nanopertile ~ Water Second Lipid Nanaparticle
(oo} 0o 0 0_0 000 0 0.0
R S
000000 OODODOOO 0 O Q 0 [+]
000060@0000000 Iﬁ @O
000000 0 D 0 0 0
7oK @%%000@0 afo”
SUH0|D BOFEH0] =2 mRNA 24Z0] Cfet Q01| M2}, 2 Eot= LNP MM RNAY &7| oHEdS
QXote A2 SHOZ mRNA iAol 54 IT= ZAHXRE ?—I@ gOﬂ CHoll 7IM= US
2 5519 HAl 7|22 1) A Ui LNP; 2) £ I LNP; 3 3) SAHSKE Heltet AME2 K HI
LNP= &S FHol= mRNAS Ee6tH, & HIf LNP= RNAZ Eg.:.ﬁf | 20f, 2g=9 3 glo] A
S LNPS| R85 sT2 S7IAZ 4 UF (TIF F710| K 25 SUO= XS SIASITHH At LNPS
28 skt A 2 Q0] 0| YK|5P| gt 71&d)
oz WOWQ02023-057930A1
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BRANCHED POLY(-AMINO ESTERS) FOR THE DELIVERY OF NUCLEIC ACIDS

The present disclosure provides branched poly(8-amino esters) (PBAEs) of Formula (1) made by
reacting primary amines with diacrylates. Further provided herein are compositions comprising

_90
A the polymers of Formula (1), and methods of using the compositions and polymers as described
herein for the treatment of disease. L-(R)n (1)
290l MASSACHUSETTS INSTITUTE OF TECHNOLOGY | THE BRIGHAM AND WOMEN'S HOSPITAL,
. INC.
TRAVERSO, Carlo, Giovanni | KIRTANE, Ameya, R. | LANGER, Robert, S. | KIM, Hyunjoon | LIU,
IR} Gary, W. | BYRNE, James | REKER, Daniel | SHI, Yunhua | ZHONG, Grace, Junyue | RAJESH,
Netra
EHHS (EEY) PCT-US2022-019236 (2022-03-08)
SIS (S7HY) W02022-192176 (2022-09-15)
s=is (522) -
7 _
HEE) e 81-0 | D32 | Y=-0 | £2-0 | EP-0 | PCT-1 | 7EH-0
LT
1. A branched polymer of Formula (I):
L-(R)a
@
or a salt thereof, wherein:
L is a substituted or unsubstituted heteroalkylene;
nis3, 4,5, or 6; and
each R is independently hydrogen, Formula (II), or Formula (IIT);
wherein Formula (II) is:
CHES

O ¢} O
IA[OJ\/\,},/\)J\O/ A}OJ\/\/
R4 m
an

wherein:

m is an integer of 1-1000, inclusive;

A is optionally substituted alkylene or optionally substituted heteroalkylene;

X is -CH=CH,, -CH,CH,0Ry, ~CH,CH,SRs, ~CH,CHN(R,)(R3), or —
CH,CHL(R4)q,

qis2,3,4,0r5;
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R is optionally substituted alkyl or optionally substituted heteroalkyl;

R: is hydrogen, optionally substituted alkyl, or optionally substituted heteroalkyl;
R3 is optionally substituted alkyl or optionally substituted heteroalkyl; or

R> and R3 combine to form a 4-7 membered ring; and

each Ry is independently hydrogen, Formula (I11), or Formula (III);

wherein Formula (IIT) is:

o} o} O O
ZJ\O'B OJ\/\I}I/\)J\O’B O)J\/y
Rs

()

wherein:

p is an integer of 1-1000, inclusive;

B is optionally substituted alkylene or optionally substituted heteroalkylene;

Z is -CH=CH,, -CH,CH>0Rs, -CH,CH2SR7, -CHCH>N(R6)(R7), or —
CH:CH:L(Rs)y;

vis 2, 3,4, or5,

Rs is optionally substituted alkyl or optionally substituted heteroalkyl;

Re is hydrogen, optionally substituted alkyl, or optionally substituted heteroalkyl;

R7 is optionally substituted alkyl or optionally substituted heteroalkyl; or

Re and R7 combine to form a 4-7 membered ring; and

each Rs is independently hydrogen, Formula (IT), or Formula (IIT);

provided that at least one R is Formula (II) or Formula (IIT), and provided that

Formula (IT) and Formula (III) are not the same.
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Cationic polymer, application thereof and nano vaccine

The invention relates to the technical field of immunology, in particular to a cationic polymer,
application thereof and a nano vaccine. The mRNA nano vaccine prepared from the cationic polymer
provided by the invention can effectively improve the expression efficiency of mRNA in DC cells,
and can efficiently activate dendritic cells. The adjuvant CpG is added into the vaccine formed
by compounding the polymer KT and the mRNA, so that the mRNA in-vivo expression efficiency

QOF of the vaccine can be further improved. A vaccine prepared by loading an antigen mRNA of influenza
A by using the vaccine vector is injected into the muscle of a mouse twice to immunize the
mouse, efficient specific body fluid and cellular immune response are generated in the mouse,
and virus invasion can be effectively resisted. The results show that the vaccine vector and the
vaccine prepared from the vaccine vector have bright application prospects in the field of biological
medicines, especially in the field of antiviral vaccines.

Egabd CHANGCHUN INSTITUTE OF APPLIED CHEMISTRY CHINESE ACADEMY OF SCIENCES
SIHXL Tian Huayu | Hu Yingying | Guo Zhaopei | Lin Lin | Chen Xuesi

o

HE (EHY)

2022-10277535 (2022-03-21)

!

HHE (SHY)

114591502 (2022-06-07)

SEHE (35Y) -
[n] 7 _
R $-0 | D20 | €=2-0 | £2-1 | EP-0 | PCT-0 | 7[E-0
LT
1. A cationic polymer of formula I
H [
a9 N~ -l H, -
| T o NH, H mty n
S | NH; o ||
CHEst ‘T:f. Ho
EH
wherein m and n are polymerization degrees,
m is more than or equal to 10, and
n is more than or equal to 5.
Bl B0 L0|=Y DEA 7 [EE MEHE mRNA E 880( Z11 ME 40| 37| M0, =22 Y012y
Jlaax IEA 7|8 MR QE
&2 2 Solz Y0|24 S2H0| et A2, mRNAS| UHE MOz SHIAZ £ AU SAHNEE
SO ML £ Q2
I CN114591502A
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=

S 95t Al
E/TERAIT Z2|0H s Self-amplifying mRNA HES ¢{st Al

==}
HiHo| o POLYMERS AND NANOPARTICLES FOR INTRAMUSCULAR NUCLEIC ACID DELIVERY
—_— Biodegradable cationic polyesters for intramuscular delivery of nucleic acids, including
O self-amplifying mBNA, and methods of their use for treating conditions or diseases are disclosed.
Eyard THE JOHNS HOPKINS UNIVERSITY
syt GREEN, Jordan J. | WILSON, David | TZENG, Stephany Yi | RUI, Yuan | NASHAT, Sarah Y.
° | LULY, Kathryn M.
EHHS (EHY) PCT-US2022-079039 (2022-11-01)
SIS (S7HY) W02023-077150 (2023-05-04)
sstis (559) -
og| 7 )
HERIES 512-0 | O12-1 | 220 | 30 | EP-0 | PCT-1 | 7IEH-0
T
1. A nanoparticle comprising a compound of formula (I) and one or more nucleic acids:
T bz
CH:}
wherein:
m and n are each independently an integer from 1 to 10,000;
_— ml is an integer selected from 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, and 10;
e m2 is an integer selected from the group consisting of 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12,
13, 14, 15, 16, 17, 18, 19, and 20;
g is an integer selected from 0 or 1,
wherein -(CH2)m1-(C=C)g-(CH2)m2-CH3 comprises a hydrophobic sidechain;
R comprises a divalent radical comprising a biodegradable ester linkage and/or a bioreducible
disulfide linkage;
R" is hydrophilic sidechain comprising a monovalent radical derived from a hydrophilic amine
monomer;
R is monovalent radical derived from an amine-containing end capping group;
and pharmaceutically acceptable salts thereof.
Seff-amplifying mRNA (SAM) 752 &9 &2 doig 25t St sl Z38=Ql. 0IF HU= M|
flot 2MatE MEAHE 2+
180 2 Eol= self-amplifying mRNAS 2= W £0= MIol7| ffet L2ZAL0] ol 7|KH=0 USH, 0219
B ol qis
1) 52 Yo
2) Self-amplifying mRNAS| =2 &3 &8
LEE WOW02023-077150A1




PGLA-#&= Z2|0j2210]21 (PEI)

E/IEAY/ 2/ ZEH] SHER

PLGA-modified polyethylenimine self-assembly nanotechnology for nucleic acid and drug delivery

Embodiments of the invention concern copolymers and nanoparticles for use as delivery agents
for one or more agents for therapy for a medical condition of humans and animals. Some of
embodiments of the invention provide new reagents for biomedical research in cell culture, animal
models and plants, for example. The copolymers comprise PLGA and PEl and, in some

QoF embodiments, also comprise 1-(3-aminopropyl)-4-methylpiperazine (APMP), Fc binding peptide
and/or antibody. In certain embodiments, APMP-PLGA-PEI, Fc binding
peptide/antibody-PLGA-PEI or Fc binding peptide/antibody-APMP-PLGA-PEI nanoparticles
comprising one or more therapeutic agents are delivered to an individual in need thereof or used
for biomedical research in cell cultures, animal models and plants.

Eyard Baylor College of Medicine

IR} Jian-Ming Lu | Qizhi Yao | Changyi Chen

EHHS (FHY) 16/296925 (2019-03-08)
NS (Z7HY) 2019-019439%6 (2019-06-27)

S (G8Y) 11613609 (2023-03-28)
2] 7
Iﬂiénﬂla)ﬂ:éﬂ? ot=-0 | 0=-3 | &2-0 | Z=-1 | EP-1 | PCT-1 | 7|E-1
LT
1. A composition comprising:
a copolymer consisting of lactide—co—glycolide and PEl;
wherein single lactide-co—glycolide (LGA) units are each conjugated to primary amines of PEI
oS through an amide linkage;
° wherein the w/w ratio of LGA to PEl is 0.5:1 to 5:1; and
at least one therapeutic and/or diagnostic agent selected from the group consisting of a nucleic
acid, protein, peptide, small molecule, antigen, vaccine, delivery agent, antibody, and mixtures
thereof.
DNA E= RNAZ Z2 atidts MEHo| ol 7|22 2|2F, Z2|0ZH0(2 (PE) SO| 0[8=1 ULt
J149x MY 289 Mt =2 =4, TH X SEES Y HRIt U
&2 2 Eol= EX HIEE Z8lE PCGLA-HE Z2|0EH0|21 (PE) L ZHS0) et A2, 540] 1
SEHOI ME AJAH0 o 7= US
Tz CA2926792C | CN105873613A | EP3033113A4 | EP3033113A1 | US11613609B2 | US10246560B2

| WOWO02015-023775A1

S59




S60

t § 20234 B R&D Soid=t Rl A

2 1% E6l X HEN HL ST E4

El& mRNA &l =

=& E/DEX/ 2/ R 8] HHESR PEG + Y0|=d S|0t0|idt
HiHo| Hx| Nucleic acid-loaded unit polyion complex
A unit-type polyion complex for use in delivering nucleic acid to a target site in a patient includes
one or more molecules of a block copolymer having a poly(ethylene glycol) segment and a cationic
poly(amino acid) segment and one or more molecules of a nucleic acid. A total quantity of positive
S charges derived from side chains of the cationic poly(amino acid) segment of the block copolymer
in the unit-type polyion complex is not offset by a total quantity of negative charges derived
from the nucleic acid. Furthermore, the nucleic acid has a strand length of 10-50 bases, the
molecular weight of the poly(ethylene glycol) segment is 40x1030r more, and the block copolymer
has a binding constant (Ka) for the nucleic acid of 3.0x1050r more.
Eyard KAWASAKI INSTITUTE OF INDUSTRIAL PROMOTION | THE UNIVERSITY OF TOKYO
syt Kazunori Kataoka | Kanjiro Miyata | Shigeto Fukushima | Kotaro Hayashi | Sumiyo Watanabe |
c Hyundin Kim | Kazuko Toh
SUHS(EHY) 16/642993 (2018-08-30)
SIS (S7HY 2020-0197527 (2020-06-25)
SEHS (58Y 11324835 (2022-05-10)
og| 7 )
Mk $12-0 | O1F-1 | 222 | 531 | EP-1 | PCT-1 | 7[EH0
LT
1. A unit-type polyion complex, consisting of:
two molecules of a block copolymer having a poly(ethylene glycol) segment and a cationic
poly(amino acid) segment; and
one molecule of a nucleic acid electrostatically bound to the two molecules of the block
copolymer,;
st wherein a total quantity of positive charges derived from side chains of the cationic poly(amino
e acid) segment of the two molecules of the block copolymer in the unit-type polyion complex
is between 50-80% of a total quantity of negative charges derived from the one molecule
of the nucleic acid,
the nucleic acid has a strand length of 10-50 bases,
the molecular weight of the poly(ethylene glycol) segment is 40x10°Da or more, and
the block copolymer has a binding constant (Ka) for the nucleic acid of 5.0x10° or more.
aidts [Eo| et 7le & Ay 22|t Y02y S0/t SRHE Fdet A0| E2(0[2 =AY,
Zd0|2 Sgidls 2580t 9 i Ee|iz 4E SNt E8ot 9 ittt Ecjiz HdE S|
J1a8x] (unit-type)2 Ls £ Us. 2O 4 ORI 2 Q= unit-type S/t 27F
= = Sof= 20t 2o HAE o JUOH, aliMO| SHMoM RAIE= E40] JiME S20|2 =SoiN=
EC0EHZ2Z (PEG)Y Y0|=2Y Z2(0t0[ctt I 0f0) ZEfH siits Hatoh= Z20|2 SEH0 ol
7IM=0] RUS
Tz CN111050752B | EP3677268A4 | EP3677268A1 | JP6644326B2 | US11324835B2 |
=

WOWO02019-044937A1
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EHHS (EHY) 10-2021-0027849 (2021-03-03)
S (BHY) 10-2022-0124057 (2022-09-13)
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1. (a) REEE, dol2y algE % 202y SElEs Zeloll
(b) OIF 71 HH7|N HSAECR Ptz UEA MaHE S&H|(polyelectrolyte complex, PEC)
T= O IRAF Ml (polyelectrolyte Multilayer, PEM)S &S5,
CHESt (c) 7] fEMR0| 2= 125 EXOZ k= PEMN (polyelectrolyte multilayer nanoparticles),
019 8= & 0]9] HIZH,
07N, 7] RREREE 35, ARA AE, HUA YHOIXL, HEOIE, YA, LAt ¥ aidtg Haloh=
Ol A MEAE|OEl O ofLt O[4O|Ct.
2 dHe siMg Mdoy| QIEt TS TEA MaliR L@ XHpolyelectrolyte multilayer nanoparticles,
PEMN)O|| Cist Ho=,
[E8R, YOI2 220 ¥ 3012 22HE E3fok= PEC, PEMS MZotd A= PEC, PEME #E 3610
188X PEMNZ X|ZXot= L0 ol 7IM=(0f US
= HZE PEMN2 ME = X£& U= siMs 20i6P| ot Of2jo] A7 2= aidt MY B
(1) MZEL MIZZFE(matrices)OIA F22{01H|(nuclease)0ll oI5t 22 LE ChA SHALS HSH0F 510,
(2) ChY atito] AP E2 & UTE SH0FsH,
(3) I3t a7t GH0f0F Bt
U EIE] KR10-2022-0124057A
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2) LNP 2| HEHH|
= E/Y0l2d Le0EH™ HHEF Lipid InOrganic Nanoparticles (LION)

= ILHES UHBH ZdE F sihilt 22 AS2EHE o MEoh| ffet 19 Hx & AL ¢
= X A =

2% HSeitt. U0 2d 28=2 A

HEY 22 Ot Jyated - U0 A= 3 WHHES 2ol 0l YME ASots Y-O| Eot MSED.
Egetd OlOJX|C{E| HIO|Q FRH|0|M
LXK U2, OIIE | 2E, AR | FE|, HF | H2ARA, HAI | 718, ] | HIRE, E2t0[21 0],

10-2022-7036829 (2021-02-22)

10-2022-0156933 (2022-11-28)

2 8121 | 0j2-18 | =-1 | £2-1 | EP-1 | PCT-2 | 7IEF6
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1) BNA M& 820| Ch2 MR bl =2
2) RNAE OF¥siA)7|1 Eol=REH Haoks d0|2Y XEs eed
3) AU UNE Fefstotn FAst £ QA ol= 2HEH QAS JHY
AU2021241355A1 | BR112022019124A2 | CA3172489A1 | CN1155651548A | EP4126021A1 |
GB202208979D0 | GB202208100D0 | GB002605538A | GB002605312A | JP2023-518976A |
Iz KR10-2022-0156933A | US11376335B2 | US11433142B2 | US11654200B2 | US11318213B2 |

US11458209B2 | US11559584B2 | US11648322B2 | US11534497B2 | US11648321B2 |
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Cationic oil-in-water emulsions

This invention generally relates to cationic oil-in-water emulsions that contain high concentrations
of cationic lipids and have a defined oil:lipid ratio. The cationic lipid can interact with the negatively

Q9 charged molecule thereby anchoring the molecule to the emulsion particles. The cationic emulsions
described herein are useful for delivering negatively charged molecules, such as nucleic acid
molecules to cells, and for formulating nucleic acid-based vaccines.

Egabd GlaxoSmithKline Biologicals SA

HITHR} Luis Brito | Michelle Chan | Andrew Geall | Derek O'Hagan

ESHHS (EHY) 16/212245 (2018-12-06)
NS (Z7HY) 2019-0091329 (2019-03-28)
SEHS (GEY) 11167028 (2021-11-09)
aj 7 ~
]IHE,:,EL Ag;% ot=-0 | 0=-6 | g2-2 | Z=-1 | EP-2 | PCT-1 | 7IE+-9

LT
1. A method for preparing a composition comprising an RNA molecule complexed with a particle

of a cationic oil-in-water emulsion, comprising:

(i) providing an oil-in-water emulsion comprising particles that are dispersed in an aqueous
continuous phase, wherein the average diameter of said particles is from about 80 nm to
about 150 nm; wherein the average diameter does not change by more than 10% when
the emulsion is stored at 4° C. for one month; wherein the emulsion comprises an oil and

st a cationic lipid, and wherein;

—c a. the ratio of oil:lipid (mole:mole) in the oil-in-water emulsion is at least about 8:1
(mole:mole),
b. the concentration of cationic lipid in said composition is at least about 1.25 mM, and
c. the cationic lipid is not DC-Cholesterol;

(i) providing an aqueous solution comprising the RNA molecule; and

(iii) combining the oil-in-water emulsion of (i) and the aqueous solution of (ii), thereby preparing
the composition.

ab 7|gh B Zieot T B3-S floff 2 aHitel R0R0| HR0HH, nucleasel 2J3t Fol=FE
S50 MLAOIAMS| QFEMES SIIAA0F SR I YOl aiitg SOz MG, =40| Sl MY
AAHO| HRg
710X = Sole 22 =0 A0|2H XHS Hoiokl, QAU XA HIS0| HOIE/0f Q01 0F2f2 EHE 2= Y02
= oil-in-water OO Chaf 7IMEl0f AUS.

1) RNA 89 SoE Ue 4A 2XE Mol Ao FoHYCRL MY 888 =Y + U2

2) =2 sk9 YOI XES Z6I O U2 RNAE Haske + U3

3) XYl adjuvant S22 HIKMO| Z713t

AU2012280904B2 | AU2017203342A1 | BR112014000235A2 | CA2840965C | CN103796639B

Tz | EP2729124B1 | EP3456316A1 | ES2702318T3 | JP6120839B2 | JP2016-210792A | MX350258B

=

| RU0002649133C2 | SG10201605500TA | US10183074B2 | US11167028B2 | US9636410B2 |

WOWO02013-006837A1
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OLIGOSACCHARIDE COMPLEXES AND USES

The present disclosure provides complexes comprising: i) a cationic oligosaccharide comprising
one or more cationic moieties bonded to a trehalose, a sucrose, or a gluco—n-oligosaccharide
moiety, where n is 2-6; ii) a surfactant; and iii) one or more additives selected from: a sterol,
a helper lipid, an immunomodulator, and a targeting molecule; and uses thereof.

BIONTECH SE | UNIVERSIDAD DE SEVILLA | CONSEJO SUPERIOR DE INVESTIGACIONES

A

MORENO HERRERO, Jorge | HAAS, Heinrich | ERBAR, Stephanie | STAHL, Theo Benjamin |
GARCIA FERNANDEZ, Jose Manuel | BENITO HERNANDEZ, Juan Manuel | LOPEZ FERNANDEZ,
Jose | ORTIZ MELLET, Maria del Carmen | DE LA CRUZ RUIZ, Noelia | GONZALEZ CUESTA,
Manuel | AMBULUDI, Egon Jack Jacobus | VLATKOVIC, Irena

PCT-EP2022-079345 (2022-10-21)

W02023-067125 (2023-04-27)

aj
Hﬂagﬁiga st=2-0 | 0120 | €2-0 | =-0 | EP-14 | PCT-5 | 7|Ef-0
1. A complex comprising:
) a cationic oligosaccharide comprising one or more cationic moieties bonded to a trehalose,
- a sucrose, or a gluco-n-oligosaccharide moiety, where n is 2-6;
CHERS )
i) a surfactant; and
iii) one or more additives selected from: a sterol, a helper lipid, an immunomodulator, and
a targeting molecule.
= 5ol 7IEY XE = 12X 7|8e] MEHQ| HEES JiMlol| flet A2z, 7|E0= DNAL /A
2 MEHH 0|2 22 0TS RNAS MEN=Z AlZok= A0 el 7|M=0 RUS
759X B SMS ISR modRNA EE self-amplifying RNA (saRNA) 9 MEHZ AFRaH= 2001 Csl 7 K=
UACH, O H2 FOHS HEY £ UCH, FBHIZC= ot 85, £7| 59 MINY HH= FHES
daMZ = U
Iz WOW02023-067125A1
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PREPARATION AND STORAGE OF LIPOSOMAL RNA FORMULATIONS SUITABLE FOR THERAPY

The present disclosure relates to methods for preparing RNA lipoplex particles for delivery of
RNA to target tissues after parenteral administration, in particular after intravenous administration,
and compositions comprising such RNA lipoplex particles. The present disclosure also relates

9 to methods which allow preparing RNA lipoplex particles in an industrial GMP-compliant manner.
Furthermore, the present disclosure relates to methods and compositions for storing RNA lipoplex
particles without substantial loss of the product quality and, in particular, without substantial loss
of RNA activity.

Egabd BIONTECH SE
YHX HAAS, Heinrich | HORNER, Sebastian | HILLER, Thomas Michael | KIND, Tobias | BACIC, Tijana
EHHS (EEY) PCT-EP2021-076947 (2021-09-30)
DS (BHL) W02022-069632 (2022-04-07)
S2#s (522 -
o 7 _
I[Hé.:.ald == gtg-1 | 01=-0 | ¥=2-0 | &=-1 | EP-0 | PCT-2 | 7|E}-5
LT
1. A composition comprising:
RNA lipoplex particles comprising:
RNA, and
oS at least one cationic lipid and at least one additional lipid,
c sodium chloride at a concentration of about 10 mM or less,
a stabilizer at a concentration of more than about 10% weight by volume percent (% w/v)
and less than about 15% weight by volume percent (% w/v), and
a buffer.
= Eoi= HIZ7A F0, So| YU £ 0|2 RNA 249 &4 gl0| RNAS THol7| st 2| SA0
J149x oot 2.

& IWME S 288 7N, 2 dX E= 5 30| 7Hsol 2t OFEE A Moz At st

RNA 2|ZS2A0| CHol 7|XKH=0] UZS
T2z AR123677A1 | AU2021351887A1 | CA3193985A1 | CN116194081A | KR10-2023-0079064A |

TW202228727A | WOWO02022-069632A1
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HiHo| Hx| ONE-COMPONENT DELIVERY SYSTEM FOR NUCLEIC ACIDS

The invention relates to amphiphilic Janus dendrimers which may form nanoparticles. The invention
also relates to methods of inducing an adaptive immune response in a subject comprising
administering to the subject an effective amount of a composition comprising at least one

QOF nucleoside-modified RNA encoding at least one antigen and at least one amphiphilic Janus
dendrimer and to methods of delivering an agent to a subject in need thereof, said method
comprising the step of delivering to the subject a composition comprising an agent encapsulated
by a nanoparticle.

So00] THE TRUSTEES OF THE UNIVERSITY OF PENNSYLVANIA | PERCEC, Virgil | WEISSMAN, Drew

=B | ZHANG, Dapeng | ATOCHINA-VASSERMAN, Elena | MAURYA, Devendra | XIAO, Qi

i} PERCEC, Virgil | WEISSMAN, Drew | ZHANG, Dapeng | ATOCHINA-VASSERMAN, Elena |

MAURYA, Devendra | XIAO, Qi

PCT-US2022-030694 (2022-05-24)

W02022-251191 (2022-12-01)

IjE| JHE=
= =
oA ot=-0 | 01=-3 | 92-0 | 3=-0 | EP-0 | PCT-1 | 7|E}-0
LT
1. An ionizable amphiphilic Janus dendrimer having the structure of Formula (l):
(Z)u
/
X)s=A=(Y):
Formula (1)
wherein:
A is a polyvalent group comprising at least one selected from the group consisting of:
He He “*cH
Hy -G Lo e 9, 0
= <l B oS L e I
ChEY Aoy RN S
T cH
| | o~ o o
Hals O Hzé\c/éHz e, gg\ o 8 to
e hen,  HCT eH, B, oH oSt R\C)(\O o~
o 6, 0 . . Fo Lz CH{e
CH .
i R®
oy 0
--CH, J\RCZ \ IoR
0 ‘~ o -
YH\z cHfte (CF; ot Ry RE e 9
RE RE NRY 707 and




any combination thereof;
dashed lines represent a binding site of one of X, Y, or Z;

X is a hydrophilic group comprising at least one amine;

Y is a lipophilic group comprising at least one C1-C30-alkyl chain;

Z comprises at least one selected from the group consisting of ethylene glycol, diethylene

glycol, triethylene glycol, and polyethylene glycol chain;

RA and RB are independently selected from the group consisting of hydrogen, halide, hydroxy,
C1-C30-alkyl, C1-C30-alkyl halide, C1-C30-alkoxy, C1-C30-alkoxy halide, and any
combination thereof;

s is an integer from 0 to 5;

t is an integer from 0 to 5;

u is an integer from 0 to 4, and

the sum of s, t, and u is equal to the valency of A.

2 Sols it MR URIKY OReA BT St %)
OfZH9) XIZ Uit QU EHES AP Sist )
D 4717 78 249 RS Hofg < gl (28 AFE0| LNP 204! of-phase 2801 B3I
B UG Y &8 Hop); U

AESISIN _
=X 2) PEG-XIH9 2 cellular uptake 2 endosomal escape a8
ofLfel 74 Q4= O|R0IX HELHIE AEE HIE2|HES 0180 mRNAS MEok= X0 Chal 7 |XHE0f
ole
(24301 7|ME efefEe CE HOX| 1)
I WOWO02022-251191A1
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DRUG PRODUCT SURROGATE SOLUTIONS

Provided herein are methods and compositions of a surrogate mRNA drug product. The surrogate
mRBNA drug product is made up of a physical property surrogate, a visual property surrogate,
and a chemical property surrogate. The surrogate mRNA drug product has at least one quantitative

QOF or qualitative property such as viscosity, turbidity, density, and surface tension that is comparable
to and matches the same property of a mRNA drug product comprised of mRNA in a lipid
nanoparticle (LNP). The surrogate mRNA drug product, however, does not comprise mRNA or
LNP.

Egabd MODERNATX, INC.

YHX GOLDMAN, Johnathan | SINGH, Satish K. | ZVEREV, Anton | SMITH, Michael H.

EHS (EHY) PCT-US2022-047288 (2022-10-20)

ki

HHE (SHY)

0

W02023-069625 (2023-04-27)

S2#s (522 :
[n] 7 _
mlé,iig% ot=-0 | O=-1 | g2-0 | Z=-0 | EP-0 | PCT-1 | 7IEt-0
LT
1. A composition that does not contain lipid nanoparticle (LNP) and/or mRNA and that has one
CHES or more physical property and/or one or more visual property that is substantially the same
as a composition comprising LNP and/or mRNA.
mRNA 2fF S50| 0| UL 2ot 2yt et JZ0M mRNA A4=2 2Ust surrogate®
ISax] W0l @75 B2, 2 EF0|= LNP = mRNAZS Z&G5HK| &= surrogate x”’?ﬁoﬂ CHall 7 [ U
= LNP2} SUsH S2/%|, Iﬂ | 313(% SH2 2 surogate mANA SIZ0] 2 02, mANA 89
HAEO AIBEE ATt AE HES Hblol A= /L HIES ZANZ + US
Iz WOW02023-069625A1
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1) CO|X| AkE2| LNP-mRNA Al 7|&

tlo|X] Atd= DS-56700]2ka HgE
AALS ARESE Al 2HEL A3 Aoz IHA.

Characteristics of DS's LNP-mRNA

¢ DS original cationic lipid

¢ Efficient encapsulation of mMRNA in
nanoparticles, and efficient delivery of
MRNA to targets

@ Applicable to pandemic and other

vaccines

[23 11] CIO|X| AR2] LNP-mRNA il 7HQ

Fumihiko Takeshita "Development of mRNA vaccines" Summary from DS seminar. 5 Oct. 2021)
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Cationic lipid

The present invention provides a compound represented by the formula (la) as a novel cationic
lipid that forms a lipid particle and also provides a lipid particle comprising the compound. The

Q9 .
A present invention further provides a nucleic acid lipid particle containing the lipid particle, and
a pharmaceutical composition containing the nucleic acid lipid particle as an active ingredient.
Egabd DAIICHI SANKYO COMPANY, LIMITED
SIHXL Makoto Koizumi | Yoshiyuki Onishi | Takako Niwa | Masakazu Tamura | Yuji Kasuya

EHS (EHY)

15/797824 (2017-10-30)

SHHE (SHY)

2018-0051285 (2018-02-22)

SEHS (58Y)

oL

10533176 (2020-01-14)

T2
gz 25

e=-0 | 0I=-3 | ¥=2-2 | &=-0 | EP-1 | PCT-1 | 7|Et-3

CHEES

1. A lipid of formula (la):
R! RE 1
,}'\_/LMO O\/T\
RZ P r \ﬂ/ m L2
0

or a pharmacologically acceptable salt thereof, wherein
R1 and R2 are each a methyl group;
R8 is a hydrogen atom;
L1 is a C17-C19 alkenyl group optionally substituted with a C2-C4 alkanoyloxy group;
L2 is a C10-C12 alkyl group or a C10-C12 alkeny! group;
m is 0;
pis 0,1, or 2; and
ris 0,1, 2, or 3,
provided that p+r is 2 or 3.

L L

EP3020701B1 | EP3020701A4 | ES2702374T3 | HUE041452T2 | JP6276763B2 | TW201534578A
| US10533176B2 | US10731159B2 | US9803199B2 | WOWO2015-005253A1
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Betacoronavirus mRNA vaccine

ol By
—_— The disclosure relates to respiratory virus ribonucleic acid (RNA) vaccines and combination
o vaccines, as well as methods of using the vaccines and compositions comprising the vaccines.
Epabd! ModernaTX, Inc.
YHK} Giuseppe Ciaramella | Sunny Himansu
EHHS (FY 16/805587 (2020-02-28)

2020-0197510 (2020-06-25)

US 10702600 B1 (2020-07-07)

[=1-1PN
T'_'?_'IT

ek=-4 | 0j5-66 | ¥=2-13 | 35-6 | EP-11 | PCT-9 | 7|E-80

1. A composition, comprising:
a messenger ribonucleic acid (MRNA) comprising an open reading frame encoding a

betacoronavirus (BetaCoV) S protein or S protein subunit formulated in a lipid nanoparticle.

DE20164728T1 | DK3718565T3 | EP3718565B1 | EP3364983A4 | EP3364983A2 | EP4011451A1
| ES2922760T3 | HRP20220872T1 | HUE059127T2 | LT3718565T | MA52645B1 | MA47016A
| MD3718565T2 | PL3718565T3 | PT3718565T | RS63381B1 | SI3718565T1 | TW201729835A
| US10933127B2 | US10064934B2 | US10543269B2 | US10702599B2 | US10272150B2 |
US10702600B1 | US2020-0405844A1 | WOWO2017-070626A2




Nucleic acid vaccines

The invention relates to compositions and methods for the preparation, manufacture and

QOF therapeutic use ribonucleic acid vaccines (NAVs) comprising polynucleotide molecules encoding
one or more antigens.

Egabd ModernaTX, Inc.

IR} Giuseppe Ciaramella | Axel Bouchon | Eric Yi-Chun Huang

15/089050 (2016-04-01)

2016-0317647 (2016-11-03)

US 10022435 B2 (2018-07-17)

e=-0 | 0=-9 | ¥2-2 | 3=-1 | EP-3 | PCT-1 | 7IE}-20

1. A method of vaccinating a subject comprising administering to the subject a nucleic acid vaccine
comprising one or more RNA polynucleotides comprising an open reading frame encoding an
antigenic polypeptide that is derived from an infectious agent,
i) wherein the RNA polynucleotide does not include a stabilization element, or wherein the
nucleic acid vaccine is not co—formulated or or co-administered with an adjuvant and
i) is formulated within a cationic lipid nanoparticle having a molar ratio of about 20-60% ionizable
cationic lipid: about 5-25% non-cationic lipid: about 25-55% sterol; and about 0.5-15%
PEG-modified lipid,
wherein the nucleic acid vaccine elicits an immune response having a longer lasting antibody
titer than an antibody titer elicited by a reference nucleic acid vaccine comprising one or more
RNA polynucleotides comprising an open reading frame encoding an antigenic polypeptide that
is derived from an infectious agent
i) wherein the RNA polynucleotide does include a stabilization element or wherein the nucleic
acid vaccine is co-formulated or co—administered with an adjuvant and is
i) not formulated within a cationic lipid nanoparticle having a molar ratio of about 20-60%
ionizable cationic lipid: about 5-25% non-cationic lipid: about 25-55% sterol; and about

0.5-15% PEG-modified lipid.
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The disclosure features novel lipids and compositions involving the same. Nanoparticle
compositions include a novel lipid as well as additional lipids such as phospholipids, structural

QOF lipids, and PEG lipids. Nanoparticle compositions further including therapeutic and/or prophylactics
such as RNA are useful in the delivery of therapeutic and/or prophylactics to mammalian cells
or organs to, for example, regulate polypeptide, protein, or gene expression.
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(messenger ribonucleic acid) and preparation S
method thereof
CHENGDU OLYMVAX BIOPHARMACEUTICAL
- ' ' ' _ F2UHI0[HA B , i '
oy | MRNAbased vaccine against coronavirus stel Ay tEHOIE Co.Ltd. | Jiachen Xihai (Hangzhou) Biotechnology ~ 2021-10925098 | 2021-08-12
and preparation method thereof A
Co.,Ltd.
NOVEL COMPOSITIONS OF MATTER S2poj2A B3 THE UNITED STATES OF AMERICA, AS
PCT | COMPRISING STABILIZED CORONAVIRUS S MY 0 ~ = REPRESENTED BY THE SECRETARY, DEPT. OF | PCT-US2022-070744 | 2022-02-18
ANTIGENS AND THEIR USE i HEALTH AND HUMAN SERVICES
Vaccines and compositions based on S Stol & FZLHIO0| A 2+ GUANGZHOU RIBOBIO Co.,Ltd. | Agna
51| MK - -01-
N protein of SARS-CoV-2 °= e a2 biopharmaceutical Co.,Ltd. 2022-10019169 ) 2022-01-10
COMPQOSITIONS AND METHODS TO R
PCT INCREASE CORONAVIRUS IMMUNE S MY a0 B ATOSSA THERAPEUTICS, INC. PCT-US2022-036471 | 2022-07-08
RESPONSE °"
. e . Beijing Xinhe Ruien Biomedical Technology
MRNA vaccine aiming at novel coronavirus
. ) _ TF2LHO[IA B> | Co.,Ltd. | SHENZHEN XINHE BIOMEDICAL
5HY MM _ _00-
o iegfh(guzigt :trﬁ:zazznwglni;ﬁrszgfg SE e a9l TECHNOLOGY Co.Ltd. | Shenzhen Xinhe Ruien | 2022 11145668 2022-09-20
PP Biomedical Technology Co.,Ltd.
T2LHO| A
us Nucleic acid vaccines for coronavirus g M A= |o1_ - Suzhou Abogen Biosciences Co., Ltd. 17/589703 2022-01-31
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PCT

NUCLEIC ACID VACCINES FOR
CORONAVIRUS

e
i

SUZHOU ABOGEN BIOSCIENCES CO., LTD.

PCT-CN2021-085883

2021-04-08

EP

NUCLEIC ACID VACCINES FOR
CORONAVIRUS

e
i

Suzhou Abogen Biosciences Co., Ltd.

2021-722370

2021-04-08

CN

NUCLEIC ACID VACCINES FOR
CORONAVIRUS

e
i

Suzhou Aibo Biotechnology Co.,Ltd.

2021-80001814

2021-04-08

CN

MRNA and novel coronavirus mRNA vaccine
containing same

e
i

Shenzhen jinuoyin Biotechnology Co.,Ltd.

2020-11164144

2020-10-27

CN

Vaccines and compositions based on S
antigen protein of SARS-CoV-2

e
i

Guangzhou agna biomedical Manufacturing
Co.,Ltd.

2020-11369776

2020-11-30

PCT

COVID19 MRNA VACCINE

e
i

BOARD OF REGENTS, THE UNIVERSITY OF
TEXAS SYSTEM | UNIVERSITY OF

PENNSYLVANIA | HU, Haitao | WEISSMAN, Drew

PCT-US2022-045424

2022-09-30

PCT

SARS-COV-2 MRNA DOMAIN VACCINES

e
i

MODERNATX, INC.

PCT-US2021-016979

2021-02-06

KR

SARS-COV-2 MRNA EHQl uidl

e
i

ZHUEAA, Q15

10-2022-7028371

2021-02-06

JP

SARS-COV-2 mRNA E=H|Ql uiAl

e
i

MODERNATX INC

2022-548194

2021-02-06

EP

SARS-COV-2 MRNA DOMAIN VACCINES

e
i

ModernaTX, Inc.

2021-709270

2021-02-06

CN

SARS-COV-2 mRNA domain vaccine

e
i

MODERNATX, Inc.

2021-80013506

2021-02-06

usS

COMPOSITION AND METHOD OF mRNA
VACCINES AGAINST NOVEL CORONAVIRUS
INFECTION

e
i

RNAimmune, Inc.

17/798051

2021-02-08

usS

Composition and Method of mRNA Vaccines
Against Novel Coronavirus Infection

e
i

RNAimmune, Inc.

17/170876

2021-02-08




COMPOSITION AND METHOD OF MRNA A
PCT  VACCINES AGAINST NOVEL CORONAVIRUS| A 8t®l A% o RNALMMUNE, INC. PCT-US2021-017149 | 2021-02-08
INFECTION ="
AMZ F2UH0[A 2ol D5t HHA|O _ FZLHO|YA 2
KR =Hl l o E?HHL MANA SRS iy M LJJ oH010[0j2, QITH0|E|= 10-2022-7030556  2021-02-08
L= X o sl
A FRLIH0RIA 0] T3 mANA iAo ) F2LH0|24A B
P HELHIO Lw:, sloﬂntﬂ MANASIEL e mg EM LJJ RNAIMMUNE, ~ INC. 2002-548143 | 2021-02-08
L= X o sl
COMPOSITION AND METHOD OF MRNA A
EP | VACCINES AGAINST NOVEL CORONAVIRUS | A 89 4% o Rnaimmune Inc. 2021-750867 | 2021-02-08
INFECTION ==
it _ 2Lpjoj2A B -
CN Compositions and methods of mANA 11 510 g tEHOIE Damian Biology Co.,Ltd. 2021-80024212 | 2021-02-08
vaccines agalnst novel coronavirus infection %"._
: —bindi ~Cov- ] F2LH0j2A ,
ys ~ Cnameered Alum-binding SARS-COV=2 o) 1ol Massachusetts Institute of Technology 17/316061 | 2022-07-29
Immunogens 5t
ENGINEERED ALUM-BINDING _ TRUHIO[A B
519 M _ _ 07—
PCT SARS-COV-2. IMMUNGGENS A 519l A 5o MASSACHUSETTS INSTITUTE OF TECHNOLOGY = PCT-US2022-074309 ' 2022-07-29
il HIO|2{A 2t
per | NUCLEIC ACID VACCINES FOR MUTANT - oy gy FEHSIORIS B o 01y ABOGEN BIOSCIENCES CO. LTD. | PCT-CN2022-108920  2022-07-29
CORONAVIRUS 5ol
MULTIVALENT NUCLEIC ACID VACCINES
FOR CORONAVIRUS BASED ON _ F2Lpj0jA 2
519 MM _ _ 10
PCT | L OUENCES DERIVED FROM SARS.Cov-2 519l A i SUZHOU ABOGEN BIOSCIENCES CO., LTD.  PCT-CN2022-123718 | 2022-10-07
BETA AND DELTA STRAINS
NUCLEIC ACID VACCINES FOR
CORONAVIRUS BASED ON SEQUENCES _ TRUHI0[RA B
519 M _ _ 10
PCT | emveD FROM Sars-coves DeLTa P 519l 5o SUZHOU ABOGEN BIOSCIENCES CO., LTD.  PCT-CN2022-123720  2022-10-07
STRAIN
TZ2LHI0| A 2
PCT VACCINE FOR VIRAL PATHOGENS A omamy = L}'OL “= | THE UNIVERSITY OF BRITISH COLUMBIA | PCT-CA2021-051265 | 2021-09-13
TZ2LHIO| A 2
PCT CORONAVIRUS VACCINE A mamg = L}'OL =e BIONTECH SE PCT-EP2021-079285 | 2021-10-21
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NUCLEIC ACID VACCINES FOR

e
i

519 M i0sCi - ~09-
EP CORONAVIRUS Rlea Bl Suzhou Abogen Biosciences Co., Ltd. 2022-195772 2022-09-15
=]
CN Nucleic acid vaccine for coronavirus st My - Suzhou Aibo Biotechnology Co.,Ltd. 2022-11018132 2022-08-24
=]
PCT NUCLEIC ACID BASED COMBINATION S MY - CUREVAC AG PCT-EP2021-064216 | 2021-05-27
VACCINES
=]
KR Sl J|ut g e 39 4 - F0{d O A0] 10-2022-7046214 | 2021-05-27
NUCLEIC ACID BASED COMBINATION _ &d
519 M _ _05-
EP VACCINES ot ME CureVac AG 2021-729297 2021-05-27
CN Coronavirus vaccine st M- Quelfac Co.,Ltd. 2021-80010211 2021-02-03
=]
PCT CORONAVIRUS VACCINE o My - CUREVAC AG PCT-EP2021-052455 | 2021-02-03
_ = :
CN Coronavirus vaccine st My PFIZER Inc. | Biotechnology Europe Inc. 2021-80030057 2021-04-16
. o :
Us MERS-CoV/ vaccine s19 M5 A | The Trustees gf the Umvers@y of Pennsylvania | 16/781433 2020-02-04
Inovio Pharmaceuticals, Inc.
=]
EP RESPIRATORY VIRUS VACCINES g My - ModernaTX, Inc. 2020-164728 2016-10-21
NOVEL CORONAVIRUS MRNA VACCINE _ 23A | CSPC MEGALITH BIOPHARMACEUTICAL CO.,
59 M ~ _ 11—
PCT AGAINST MUTANT STRAINS otE ME LTD. PCT-CN2022-135107 | 2022-11-29
BIOREACTOR FOR RNA IN VITRO in vitro )
us TRANSCRIPTION ranscription CureVac AG | Tesla Grohmann Automation GmbH 17/254853 2019-06-28
JP RNA AJZ L FAIR M2 $127] in vito CUREVAC AG | Tesla Automation GmbH 2020-567587  2019-06-28
transcription
METHOD OF RNA IN VITRO
TRANSCRIPTION USING A BUFFER in vitro
US| CONTAINING A DICARBOXYLIC ACID OR transcription CureVac AG 17/567764 2022-01-03

TRICARBOXYLIC ACID OR A SALT THEREOF




Method of RNA in vitro transcription using a in vitro
usS buffer containing a dicarboxylic acid or B transcriotion VT 2 CureVac AG 16/012751 2016-12-23
tricarboxylic acid or a salt thereof P
us 'MPRO!UEFETF'E Aﬁllth?PT&ﬁEgCRmPT'ON B tra'r?scvr'it;:on VT e ARCTURUS THERAPEUTICS, INC. 17/619882 2020-06-17
METHODS OF MONITORING IN VITRO
TRANSCRIPTION OF MRNA AND/OR in vitro "
peH _ _ _0OF—
PCT POST-IN VITRO TRANSCRIPTION B ranscription VT 2 MODERNATX, INC. PCT-US2022-028969 | 2022-05-12
PROCESSES
METHOD FOR IN VITRO TRANSCRIPTION in vitro
us USING AN IMMOBILIZED RESTRICTION B tralns:rli tion VT g CureVac AG 17/820559 2022-08-17
ENZYME P
METHOD OF REDUCING THE in vitro
PCT | IMMUNOSTIMULATORY PROPERTIES OF IN| B ; ot VT e CUREVAC AG PCT-EP2022-051807 | 2022-01-26
VITRO TRANSCRIBED RNA ranseription
METHOD OF REDUCING THE in it
EP | IMMUNOSTIMULATORY PROPERTIES OF IN| B tralr:]s:rl' rf’on VT g CureVac AG 2022-702681 2022-01-26
VITRO TRANSCRIBED RNA Ph
Linear double stranded DNA coupled to a in vitro
us single support or a tag and methods for B transcriotion VT i CureVac SE 16/956609 2018-12-21
producing said linear double stranded DNA P
PCT METHOD FOR RNA MANUFACTURING B tralr:]s:rlitp:fion VT g ETHERNA IMMUNOTHERAPIES NV PCT-EP2022-068012 | 2022-06-30
g Nuease reS'Sta“tti(;'ryer;‘(deo“des and uses | tra'r?scvr'it;:on VT e Translate Bio, Inc. 15/983635 2018-05-18
PCT | IN VITRO TRANSCRIPTION TECHNOLOGIES| B tralr:]s:rlitp:fion VT g BIONTECH SE PCT-EP2021-074139 | 2021-09-01
usS Large-scale synthesis of messenger RNA B tralr:]s:rlitp:fion VT 2 Translate Bio, Inc. 15/907163 2018-02-27
gp | ARCESCALE SYNTRHNEAS'S OF MESSENGER ¢ tra'r?scvr'it;:on VT e Translate Bio, Inc. 2022-169158 | 2018-02-27
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FED-BATCH IN VITRO TRANSCRIPTION in vitro "
PROCESS transcription VT & ModernaTX, Inc.
QIIA(FED-BATCH) ALY HAF 2% tra'r?scvr'it;:on VT e DELEA, 01T, 10-2021-7032102
O} HiX| AT L RAF TEHA in vitro VT et MODERNATX INC
Tr ot - transcription °=
FED-BATCH IN VITRO TRANSCRIPTION in vitro "
PROCESS transcription VT 2 ModernaTX, Inc.
FED-BATCH 'NP\FQEESS;RANSCR'PT'ON tra'r?scvr'it;:on VT MODERNATX, Inc. 2020-80034511
METHODS AND COMPOSITIONS FOR in vitro e .
MESSENGER RNA PURIFICATION transcription VT 2 Translate Bio, Inc.
METHODS AND COMPOSITIONS FOR in vitro " } i
MESSENGER RNA PURIFICATION transcription VT 2d TRANSLATE BIO. INC. PCT-US2021-017383
= in vitro
HAIK RNA HHE 98t 9 U X442 wansoripton VT e TRANSLATE BIO INC
METHODS AND COMPOSITIONS FOR in vitro " .
MESSENGER RNA PURIFICATION transcription VT 28 Translate Bio, Inc.
METH&DATSY?EF? CL)JSLEJ CE;OEC?F%REAAS;%ANNDED tra:s:rlit;:on VT e ETHERNA IMMUNOTHERAPIES NV PCT-EP2022-064233
RNA CONSTRUCTS AND USES THEREOF tra'r:‘scvr'it;:on VT s BIONTECH SE PCT-EP2022-080237
o ~xl=lL in vitro L -
RNAYME BRicks YWY & aH ranscription VT 2 FOE e A A S 10-2016-7035028
METHODS AND MEANS FOR ENHANCING in vitro " .
RNA PRODUCTION ranscription VT ™ CureVac Manufacturing GmbH
RNA 2X ZAS0| K5t wy in vitro VT CUREVAC AG
transorlptlon
HIGH PURITY RNA COMPOSITIONS AND in vitro

METHODS FOR PREPARATION THEREOF

transcription

S
id
e

0.

ModernaTX, Inc.




HIGH PURITY RNA COMPOSITIONS AND

in vitro

HfEH 11—
US| METHODS FOR PREPARATION THEREOF = © | transcription VT & ModermaTX, Inc. 17/623060 2021-11-10
Us High purity RNA Comp95|t|ons and methods 5 in V|'tro' VT e ModernaTX. Inc. 16/333330 2017-09-14
for preparation thereof transcription
JP 1&E RNA M2 2 1 ZHE fist S B tralr:]s:rlitp:fion VT 2 MODERNATX INC 2021-165734 2021-09-24
JP 1&E RNA =42 2 1 ZHE fist S B tralr:]s:rlitp:fion VT 2 MODERNATX INC 2019-535224 2017-09-14
HIGH PURITY RNA COMPOSITIONS AND in vitro - ~ oL
EP | METHODS FOR PREPARATION THEREOF = ° | transcription VT 89 ModermaTX, Inc. 2022-182206 | 2017-09-14
HIGH PURITY RNA COMPOSITIONS AND in vitro - ~ oL
EP | METHODS FOR PREPARATION THEREOF = ° | transcription VT 89 ModermaTX, Inc. 2017-781233 | 2017-09-14
PCT RNA MANUFACTURING B tralr:]s:rlitp:fion VT 2 BIONTECH SE PCT-EP2021-084488 | 2021-12-07
us Large Scale Synthesis of Messenger RNA B tralr:]s:rlitp:fion IVT gt Translate Bio, Inc. 17/502816 2021-10-15
per | ARGE SCALE SYNTRHNEAS'S OF MESSENGER ¢ tra'r?scvr'it;:on VT TRANSLATE BIO, INC. PCT-US2021-055221 | 2021-10-15
KR QIZ it 2X} B | mRNA 7424 3-UTR FOE 0|l A0 10-2016-7020951 | 2014-12-30
JP OlZ SHAL Xt B | mRNA 7424 3'-UTR CUREVAC AG 2020-084213 2020-05-13
us ARTIFICIAL NUCLEIC ACID MOLECULES B | mRNA 7424 3-UTR CureVac AG 17/576583 2022-01-14
us Artificial nucleic acid molecules B | mRNA 7424 3-UTR CureVac AG 16/030018 2018-07-09
BIONTECH RNA PHARMACEUTICALS GMBH |
TRON- TRANSLATIONALE ONKOLOGIE AN DER
JP RNA OFYstE 9I8t 3UTR HHE B | mRNA 7424 3-UTR UNIVERSITAETSMEDIZIN DER JOHANNES 2021-195628 2021-12-01
GUTENBERG-UNIVERSITAET MAINZ
GEMEINNUETZIGE GMBH
BioNTech SE | TRON—ranslationale Onkologie an
us 3’-UTR sequences for stabilization of RNA| B | mRNA 7424 3'-UTR der Universitasmedizin der Johannes 15/763709 2016-10-05

Gutenberg-Universita Mainz gGmbH

w
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HIZEIZ OA0] | E2-ERscthd 2227| ¢

KR RNAS| OFYSLE 9ot 3' UTR MY mRNA 7494 3'-UTR HIof SLHABI=HICIE HOf Q5 A 10-2022-7004459 | 2016-10-05
TEHET-FLIHAIEIE DIIX HORIFXAH ALt ot
HI2EZ O|AC] | ER-EtEDiNEY 2327| ot
KR RNAS| OFYSLE 9ot 3' UTR MY mRNA 7494 3'-UTR HIof SUHAEI=HICIE HOf 25t A 10-2018-7010043 | 2016-10-05
TEHET-FLIHAIEIE DIIX HORIFXAH ALt ot
BIONTECH SE | TRON- TRANSLATIONALE
_ _ ONKOLOGIE AN DER UNIVERSITAETSMEDIZIN
o] otMslE 95t 3' HH MQA . | —04-
JP RNAS| STESKS S8t SUTR MANA 74 3-UTHR DER JOHANNES GUTENBERG-UNIVERSITAET 2021-073819 2021-04-26
MAINZ GEMEINNUETZIGE GMBH
BIONTECH SE | TRON- TRANSLATIONALE
_ _ ONKOLOGIE AN DER UNIVERSITAETSMEDIZIN
o| OIXM3|=2 o5t 3 HH MQA . — 11—
JP RNASQ| OFHsIE I3t 3UTR HHE mRNA -4 3-UTR DER JOHANNES GUTENBERG-UNIVERSITAET 2020-190088 2020-11-16
MAINZ GEMEINNUETZIGE GMBH
BIONTECH SE | TRON- TRANSLATIONALE
_ _ ONKOLOGIE AN DER UNIVERSITAETSMEDIZIN
o] otMslE 95t 3' Hid AMOA - - 10~
JP RNAS| OFHsIE I3t 3UTR HHE mRNA -4 3-UTR DER JOHANNES GUTENBERG-UNIVERSITAET 2018-517549 2016-10-05
MAINZ GEMEINNUETZIGE GMBH
BioNTech RNA Pharmaceuticals GmbH | TRON -
Ep 3" UTR SEQUENCES FOR STABILIZATION OF MRNA A4 3-UTR ' Trf.anslat|9r'1ale Onkologie an der 2021-153970 2016-10-05
RNA Universitdsmedizin der Johannes Gutenberg-
Universitd Mainz gemeinniizige GmbH
PURIFICATION AND RECYCLING OF mRNA
A‘IJ(_D‘_/IK_ _ i — — —NR-
PCT NUCLEGTIDE CAPS mRNA 4 5'-CAP MODERNATX, INC PCT-US2022-022836 | 2022-03-31
MRNA CAP ANALOGS WITH MODIFIED JOA " ~ Can
EP PHOSPHATE LINKAGE mRNA #4824 5'-CAP ModernaTX, Inc. 2022-162260 2016-10-17
MRNA CAP ANALOGS WITH MODIFIED JOA " ~ Can
EP PHOSPHATE LINKAGE mRNA #4824 5'-CAP Modernatx, Inc. 2016-788883 2016-10-17
CAP ANALOGS HAVING AN ACYCLIC
PCT LINKER TO THE GUANINE DERIVATIVE mRNA 7494 5'-CAP CUREVAC SE PCT-EP2022-071478 | 2022-07-29

NUCLEOBASE




5-CAP-TRINUCLEOTIDE- OR HIGHER
OLIGONUCLEOTIDE COMPOUNDS AND

QA " i i 03—
usS THEIR USE IN STABILIZING RNA. mRNA -4 5'-CAP BioNTech RNA Pharmaceuticals GmbH 16/980300 2019-03-14
EXPRESSING PROTEINS IN THERAPY
5-CAP COMPOUNDS AND THEIR USES IN
US | STABILIZING RNA, EXPRESSING PROTEINS mRNA 7494 5'-CAP BioNTech RNA Pharmaceuticals GmbH 17/371935 2021-07-09
AND IN THERAPY
SYNTHESIS OF TRINUCLEQOTIDE AND
PCT TETRANUCLEOTIDE CAPS FOR MRNA mRNA 7424 5'-CAP MODERNATX, INC. PCT-US2022-022453 | 2022-03-30
PRODUCTION
Cap—free linear and unmodified uridine .
CN mRNA 7494 5'-CAP WUHAN BINHUI BIOTECH Co.,Ltd. 2022-10839969 2022-07-18
mRNA technology platform
Compositions and methods for synthesizing . - . .
usS , mRNA 7494 5'-CAP TriLink Biotechnologies, LLC 17/392170 2021-08-02
5’-capped RNAs
COMPQOSITIONS AND METHODS FOR
JoA " . ) . il
usS SYNTHESIZING 5-CAPPED RNAS mRNA -4 5'-CAP TriLink Biotechnologies, LLC 17/091422 2020-11-06
KR | 5-LE RNAS 4ob| £I5t 24= 2 4 mRNA 7494 5'-CAP EzZ|23 HO|QHIZZX|A, QAU 10-2023-7004950 | 2016-09-20
KR | 5-LE RNAS 4op| £I5t 2= 2 U mRNA 7494 5'-CAP EzZ|23 HO|QHI=ZX|A, QAU 10-2018-7010893 | 2016-09-20
JP |5 2 RNAE Mol7| st 24= ¥ U mRNA 7494 5'-CAP TRILINK BIOTECHNOLOGIES INC 2022-070512 2022-04-22
COMPQOSITIONS AND METHODS FOR
1o "~ - . : B oL
EP SYNTHESIZING 5-CAPPED RNAS mRNA 714 5'-CAP TriLink BioTechnologies, LLC 2022-190426 2016-09-20
COMPQOSITIONS AND METHODS FOR
1o " - . . B oL
EP SYNTHESIZING 5 —CAPPED RNAS mRNA 714 5'-CAP TriLink BioTechnologies, LLC 2022-175377 2016-09-20
COMPQOSITIONS AND METHODS FOR
1o "~ - . . B oL
EP SYNTHESIZING 5-CAPPED RNAS mRNA 714 5'-CAP TriLink BioTechnologies, LLC 2021-173131 2016-09-20
COMPQOSITIONS AND METHODS FOR
1o " - ) . B oL
EP SYNTHESIZING 5-CAPPED RNAS mRNA 714 5'-CAP TriLink BioTechnologies, LLC 2021-173142 2016-09-20
EP COMPOSITIONS AND METHODS FOR mRNA 7494 5'-CAP TriLink BioTechnologies, LLC 2021-173278 2016-09-20

SYNTHESIZING 5 -CAPPED RNAS
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Compositions and methods for synthesizing

CN , B mRNA 74Q4 5'-CAP TRILINK BIOTECHNOLOGIES 2021-10537080  2016-09-20
5-Capped RNAs
Compositions and methods for synthesizing . - . .
Us , B mRNA 744 5'-CAP TriLink Biotechnologies, LLC 17/804192 2022-05-26
5-Capped RNAs
JP 57 BA RNAS B5l7| St 2N U Wy B mRNA 7§e4 5'-CAP TRILINK BIOTECHNOLOGIES INC 2020-204713 2020-12-10
US | RNA CONSTRUCTS AND USES THEREOF B mRNA 7494 5'-CAP BioNTech SE 17/565921 2021-12-30
PCT | RNA CONSTRUCTS AND USES THEREOF = B mRNA 7424 5'-CAP BIONTECH SE PCT-EP2021-060508  2021-04-22
KR RNA 7&2 2 19| 8% B mRNA 74Q4 5'-CAP HI2E|F 0lA0] 10-2022-7040675 | 2021-04-22
EP | RNA CONSTRUCTS AND USES THEREOF = B mRNA 7424 5'-CAP BioNTech SE 2021-720748 2021-04-22
US | RNA CONSTRUCTS AND USES THEREOF B mRNA 7494 5'-CAP BioNTech SE 17/565842 2021-12-30
SYNTHESIS AND STRUCTURE OF HIGH O . . o
usS POTENCY RNA THERAPEUTICS B | mRNA 424 5'-UTR Arcturus Therapeutics, Inc. 17/239369 2021-04-23
IMPROVED NUCLEIC ACID SEQUENCE FOR O . ~ B .
PCT CELL TYPE SPECIEIC. EXPRESSION B mRNA 7494 5'-UTR CUREVAC AG PCT-EP2022-061863  2022-05-03
T B T HEIO|S S 9ISt 01T S :
w = “ELLF =S R s B 'mRNA 7424 5-UTR F0{d 0 A0] 10-2014-7030147 | 2013-03-27
Jp oIZ stidt 2t B mRNA 744 5'-UTR CUREVAC AG 2021-132110 2021-08-16
MODIFIED NUCLEOSIDES, NUCLEOTIDES, O . ol
US \ND NUCLEIC ACIDS, AND USES THEREOF B mRNA 7424 5'-UTR ModernaTX, Inc. 17/032657 2020-09-25
EP TERMINALLY MODIFIED RNA B mRNA 7424 5'-UTR ModernaTX, Inc. 2013-779667 2013-10-02
Us TERMINALLY MODIFIED RNA B mRNA 7424 5'-UTR ModernaTX, Inc. 17/127435 2020-12-18
Jp 35t 44 mRNA B mRNA 74Q4 5'-UTR MODERNATX INC 2022-046812 2022-03-23
Jp 35t 44 mRNA B mRNA 74Q4 5'-UTR MODERNATX INC 2020-026728 2020-02-20
EP TERMINALLY MODIFIED RNA B mRNA 7424 5'-UTR ModernaTX, Inc. 2022-157965 2013-10-02
A8 Y QA0|E, FRQEI|E I St U o . : ol
JP 0jS9] AR e B mRNA 74Q4 5'-UTR MODERNATX INC 2019-148703 2019-08-14
us Modified messenger RNA comprising B mRNA 744 5-UTR ModernaTX, Inc. 16/614245 2018-05-18

functional RNA elements




MODIFIED MESSENGER RNA COMPRISING

494 = . - -05-
EP EUNCTIONAL FA ELEVENTS B mRNA 74 5-UTR ModernaTX, Inc 2018-731259  2018-05-18
MRNA DELIVERY CONSTRUCTS AND
44| 5UTR + 3 ~IB2022- 04~
PCT ETHODS OF USING. THE SAUE B mRNA 74 UTR + 3UTR GENEVANT SCIENCES GMBH PCT-1B2022-053966 | 2022-04-28
ys | Heterologous UTR Sequences for Enhanced o oy o 5UTR + 3UTR ModernaTX, Inc. 17/844877 2022-06-21
mRNA Expression
s | Heterologous UTR sequences for enfanced o oy o 5UTR + 3UTR ModernaTX, Inc. 15/781827 2016-12-09
mRNA expression
NOVEL ARTIFICIAL NUCLEIC ACID
494 HUTR + 3 -10-
us VOLECULES B mRNA 74 5UTR + 3UTR CureVac AG 16/757289 2018-10-17
EP | ARTIFICIAL NUCLEIC ACID MOLECULES = B  mRNA 7424 5UTR + 3UTR CureVac AG 2022-176444  2016-08-22
EP | ARTIFICIAL NUCLEIC ACID MOLECULES = B  mRNA 7424 5UTR + 3UTR CureVac AG 2016-759979  2016-08-22
CN Artificial nucleic acid molecules B mRNA 7MQ4 5UTR + 3UTR CUREVAC AG 2022-10036661 | 2016-08-22
CN Artificial nucleic acid molecules B mRNA 744 5UTR + 3UTR CUREVAC AG 2016-80049973  2016-08-22
JP o OAK 2lE A OI2 X2 E02 9BtwE B mRNA 124 BUTR + 3UTR MODERNATX INC 2018-517329  2016-10-05
JP o OAK 2lE sAr o2 X2 E02 9BtwE B mRNA 124 BUTR + 3UTR MODERNATX INC 2021-129834  2021-08-06
s | Methods for therapeutic administration of | ooy Swon  BUTR + SUTR ModernaTX, Inc. 17/036374 2020-09-29
messenger ribonucleic acid drugs
JP oIZ s 2Xt B mRNA M4 S5UTR + 3UTR CUREVAC AG 2021-108273  2021-06-30
LNP COMPOSITIONS COMPRISING MRNA
PCT THERAPEUTICS WITH EXTENDED B mRNA 7MQ4 5UTR + 3UTR MODERNATX, INC. PCT-US2021-038780 | 2021-06-23
HALF-LIFE
SrZ717h GIAE XZHE Ealoh= . ,
KR 7t MRT(AM:', IS 2= NP 5 RNA 724 BUTR + 3UTR DOHUEA, 03, 10-2023-7000782  2021-06-23
o=
LNP COMPOSITIONS COMPRISING MRNA
EP THERAPEUTICS WITH EXTENDED B mRNA 7MQ4 5UTR + 3UTR ModernaTX, Inc. 2021-748091  2021-06-23
HALF-LIFE
CN LNP compositions comprising mRNA B mRNA 7424 S5UTR + 3UTR MODERNATX, Inc. 2021-80051902 | 2021-06-23

therapeutic agents with extended half-lives
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Polynucleotides containing a morpholino

BASE

A‘I_Q_/Ik_ X —NO-
usS linker mRNA -4 MODIFICATION ModernaTX, Inc 15/760667 2016-09-19
METHOD FOR PRODUCING A CHIMERIC
POLYNUCLEOTIDE ENCODING A BASE
EP POLYPEPTIDE HAVING A mRNA #8424 MODIFICATION ModernaTX, Inc. 2022-160748 2015-07-16
TRIAZOLE-CONTAINING
INTERNUCLEQTIDE LINKAGE
EP CHIMERIC POLYNUCLEOTIDES mRNA #8424 BASE ModernaTX, Inc. 2015-822890 2015-07-16
MODIFICATION '
Pharmaceutical composition containing a BASE
1 . o HOA L
us stabilised mBNA opt'|m|sed'for translation in mRNA 4 MODIFICATION CureVac AG 15/005986 2016-01-25
its coding regions
DELIVERY AND FORMULATION OF MOA BASE L
usS ENGINEERED NUCLEIC ACIDS mRNA 424 MODIFICATION ModernaTX, Inc. 17/141753 2021-01-05
Ribonucleic acids with 4’ ~thio-modified MOA BASE ) e
vs nucleotides and related methods mANA TI22 1 oDiFicATION Translate Bio, Inc. 17/032485 2020-09-25
_ BASE
HY Jls 2R 2 7 St MOA - 19—
JP HY Tk 24 2 O e mRNA 4 MODIFICATION ARCTURUS THERAPEUTICS INC 2022-209557 2022-12-27
TRANSLATABLE MOLECULES AND BASE
A‘I_Q_/Ik_ 5 —N7-
usS SYNTHESIS THEREOF mRNA 4 MODIFICATION ARCTURUS THERAPEUTICS, INC 17/812576 2022-07-14
US | Translatable molecules and synthesis thereof mRNA 7424 BASE ARCTURUS THERAPEUTICS, INC 15/907123 2018-02-27
MODIFICATION ' ’
MODIFIED NUCLEOSIDES, NUCLEOTIDES BASE
, , MQA _ _ 10—
EP" | AND NUCLEIC ACIDS, AND USES THEREOF MANA 73 MODIFICATION ModgrnaTX, nc 2022-173763 | 2011-10-03
RIBONUCLEIC ACIDS CONTAINING BASE
EP | N1-METHYL-PSEUDOURACILS AND USES mRNA #8424 ModernaTX, Inc. 2019-177059 2011-10-03
MODIFICATION
THEREOF
Nucleoside-Modified RNA For Inducing an MOA BASE The Trustees of the University of Pennsylvania | e
us Adaptive Immune Response MANA T-884 MODIFICATION ACUITAS THERAPEUTICS, INC. 171371261 2021-07-09
HS U9 SHES RLol| Yt R2UUM0E OA BASE TRUSTEES OF THE UNIV OF PENNSYLVANIA | ~ e
P 241 RNA MANA 7884 MODIFICATION ACUITAS THERAPEUTICS INC 2021-096084 2021-06-08




Nucleoside-modified RNA for Inducing an

BASE

s o . o
usS Adaptive Immune Response mRNA -4 MODIFICATION The Trustees of the University of Pennsylvania 17/705837 2022-03-28
RNA Containing Modified Nucleosides and JOA BASE - , n
usS Methods of Use Thereof mRNA 424 MODIFICATION The Trustees of the University of Pennsylvania 17/840967 2022-06-15
NUCLEOSIDE-MODIFIED RNA FOR
PCT INDUCING AN IMMUNE RESPONSE mANA PHR2 OD?F?SE\H on THE TRUSTEESN%FSJ&E\&T\'VERS'W OF  pCT-US2021-040811 | 2021-07-08
AGAINST SARS-COV-2
NUCLEOSIDE-MODIFIED RNA FOR aas
EP INDUCING AN IMMUNE RESPONSE mRNA 7424 MODIFICATION The Trustees of the University of Pennsylvania 2021-837517 2021-07-08
AGAINST SARS-COV-2
MODIFIED NUCLEOSIDES, NUCLEOTIDES BASE
, , son _ ) 0
EP AND NUCLEIC ACIDS, AND USES THEREOF MANA 74 MODIFICATION ModernaTX, Inc 2021-210754 | 2012-10-03
S 2RAOIE, HIHREOIE U Hy % BASE
494 - -02-
JP N MRNA 74 ODFICATION MODERNATX INC 2022-014572 | 2022-02-02
24 B2/ 32QEI0|ES 2YsHs XA L BASE
JO A _ —19—
JP o T e mANA FHR4 L MODERNATX INC 2018-227745 | 2018-12-05
MODIFIED NUCLEOSIDE, NUCLEOTIDE BASE
, , son _ ) 1o
EP AND NUCLEIC ACID COMPOSITIONS MANA 74 MODIFICATION ModernaTX, Inc 2022-159380 | 2012-12-14
MODIFIED NUCLEOSIDES, NUCLEOTIDES BASE
, , Jon _ ; 0
EP AND NUCLEIC ACIDS, AND USES THEREOF MANA 74 MODIFICATION ModernaX, Inc 2019-216461 | 2012-10-03
Q17 Aot L= ME MK L HEixo| MMs HoA BASE ~ L
JP oot x| 2ol 2alotOls mANA PERA T MODERNATX INC 2018-204593 | 2018-10-31
us Coronavirus vaccine mRNA #4894 BASE BioNTech SE 17/233396 2021-04-16
MODIFICATION
FEE U= X2E HHE| Uz FIIA7|Y|
st BIAE AHI ROOL E2|(A) HE L= 1o  histone stem-loop - ol
JP St T 2 MRNA 744 CUREVAC AG 2020-104281 | 2020-06-17
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Nucleic acid comprising or coding for a
histone stem-loop and a poly(A) sequence or

histone stem-loop

MOA - 09—
N a polyadenylation signal for increasing the mRNA 4 + Poly(A)-tail CUREVAC AG 2018-10369974 2013-02-15
expression of an encoded therapeutic protein
TEEO Qs HHA SO LS S|
Qs SIAE AHI 2IQL Za|(A) Y F= o | histone stem-loop ~ o
JP Bo)0jtust AlBE TEGHIL T= 3 mRNA #4424 + Poly()-tai CUREVAC AG 2020-104278 2020-06-17
2l st
MODIFIED MRNA, MODIFIED NON-CODING MOA o THE BROAD INSTITUTE, INC. | . ~ e
PeT RNA, AND USES THEREOF MANA THR4 - Poly(Tall LSS ACHUSETTS INSTITUTE OF TECHNOLOGY 'O US2022-028849 | 2022-05-11
BIONTECH SE | TRON- TRANSLATIONALE
- ONKOLOGIE AN DER UNIVERSITAETSMEDIZIN
MYS Fdsls Za| (AMAO OHY3 MQA —tai - —05-
JP | DNA A& Tgshs 9 (WAES| orst mANA 73 POV DeR JOHANNES GUTENBERG-UNIVERSITAET | 20207084988 2020°05-13
MAINZ GEMEINNUETZIGE GMBH
Artificial nucleic acid molecules for improved .
us ) ) mRNA #4924 Poly(A)-tail CureVac AG 17/542430 2021-12-05
proteln expression
ARTIFICIAL NUCLEIC ACID MOLECULES
A‘I_Q_/IK_ —ta) —NA-
us FOR IMPROVED PROTEIN EXPRESSION mRNA 4 Poly(A)-tail CureVac AG 17/713633 2022-04-05
ys | Arificial nucleic acid molecules for improved MRNA R4 Poly(A)-tail CureVac AG 15/534496 2015-12-11
proteln expression
ARTIFICIAL NUCLEIC ACID MOLECULES MOA o B e
EP FOR IMPROVED PROTEIN EXPRESSION mRNA #4924 Poly(A)-tail CureVac SE 2021-209125 2015-12-11
ARTIFICIAL NUCLEIC ACID MOLECULES MO o . .
EP FOR IMPROVED PROTEIN EXPRESSION mRNA 4924 Poly(A)-tail CureVac AG 2020-157801 2015-12-11
ys | Atificil nucleic acid molecules for improved MRNA TH24  Poly(A)-tai CureVac AG 17/408332 2021-08-20
proteln expression
Odst Te| 28 HoIS EEEHs on " - 07-
JP =aj 30RO/ mRNA #4924 Poly(A)-tail MODERNATX INC 2022-112992 2022-07-14
EP POLYNUCLEOTIDES CONTAINING A mRNA #4924 Poly(A)-tail ModernaTX, Inc. 2021-204710 2016-09-19

STABILIZING TAIL REGION




POLYNUCLEOTIDES CONTAINING A

EP STABILIZING TAIL REGION mRNA 7494 Poly(A)-tail ModernaTX, Inc. 2016-847531 2016-09-19
CN CircRNA preparation method mRNA #4924 RNA &7 OCEAN University OF CHINA 2020-10094558 2020-02-16
PCT METHODS OF PROTECTING RNA mRNA #4824 RNA &5 PFIZER INC. PCT-1B2022-051339 | 2022-02-15
itions fi fecti i Il
yg | Compositions for trtir;:m'”g resistant ce MRNA 7H24  RNA =2 Precision NanoSystems ULC 16/349274 2017-12-19
BIONTECH SE | TRON —-TRANSLATIONALE
RNA REPLICON FOR VERSATILE AND ONKOLOGIE AN DER UNIVERSITASMEDIZIN
PCT QA E= ; - - -06-
¢ EFFICIENT GENE EXPRESSION mRNA 74 ANA DER JOHANNES GUTENBERG-UNIVERSITA PCT-EP2021-064690 | 2021-06-01
MAINZ GEMEINNUZIGE GMBH
BioNTech SE | TRON - Translationale Onkologie
RNA REPLICON FOR VERSATILE AND an der Universitasmedizin der Johannes
EP 424 S5 o . o - -06-
EFFICIENT GENE EXPRESSION MANA 74 ANA Gutenberg— Universita Mainz gemeinniizige 2021729331 2021-06-01
GmbH
CN Self-replicating mRNA vaccine mRNA #4424 RNA 3% Shanghai funuojian Biotechnology Co.,Ltd. 2023-10061944 2023-01-16
IMPROVED CIRCULAR RNA FOR
PCT EXPRESSING THERAPEUTIC PROTEINS mRNA #4824 RNA &5 CUREVAC SE PCT-EP2022-080358 | 2022-10-31
US | Circular RNA for translation in eukaryotic cells mRNA 7494 RNA &7 MASSACHUSETTS INSTITUTE OF TECHNOLOGY 17/468100 2021-09-07
US | Circular RNA for translation in eukaryotic cells mRNA 7494 RNA &2 MASSACHUSETTS INSTITUTE OF TECHNOLOGY 17/492512 2021-10-01
Circular RNA For Translation In Eukaryoti
us | e o ;r;; ation In Eukaryotic MRNA 7H24  RNA =2 Massachusetts Institute of Technology 17/492512 2021-10-01
US | Circular RNA for translation in eukaryotic cells mRNA #4924 RNA 35 Massachusetts Institute of Technology 17/191697 2021-03-03
JP TIHMIO| HAS 2I5h A RNA mRNA #4824 RNA &5 MASSACHUSETTS INSTITUTE OF TECHNOLOGY 2020-567571 2019-06-05
HI2E3 OlA0| | EE-ETaatady 2227| ¢
KR E™A-EX RNA mRNA 7494 RNA Z& o] RLIBABREHCIE 0] 25tIA 10-2018-7027526 | 2017-03-13
T2 -FLIHAEIE DRRI= ADRRIFX[A A Aot
BIONTECH SE | TRON- TRANSLATIONALE
JP EHASHSE RNA mRNA #4824 RNA &5 ONKOLOGIE AN DER UNIVERSITAETSMEDIZIN 2018-549306 2017-03-13

DER JOHANNES GUTENBERG-UNIVERSITAET
MAINZ GEMEINNUETZIGE GMBH
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BIONTECH RNA PHARMACEUTICALS GMBH |
TRON- TRANSLATIONALE ONKOLOGIE AN DER

JP EdA =X RNA mRNA 7494 RNA 35 UNIVERSITAETSMEDIZIN DER JOHANNES 2021-160491 2021-09-30
GUTENBERG-UNIVERSITAET MAINZ
GEMEINNUETZIGE GMBH
BioNTech SE | TRON - Translationale Onkologie
EP TRANS-REPLICATING RNA mANA 1424 RNA 2 an der Universitismedizin der Johannes 2001-200788 | 2017-03-13
Gutenberg— Universita Mainz gemeinniizige
GmbH
BioNTech SE | TRON - Translationale Onkologie
A R
EP TRANS-REPLICATING RNA mRNA 7424 RNA &2 an der Universitismedizin der Johannes 2017-710268 | 2017-03-13
Gutenberg— Universita Mainz gemeinniizige
GmbH
MULTIMERIC CODING NUCLEIC ACID AND mANAY QN B0 ffst 7=
BN Qs “ L INC. -08-
us USES THEREOF _—ril_'(l;: (2471 mRNA 83 TRANSLATE BIO, INC 17/404283 2021-08-17
St
o ) o mRNAO]| o N
bRA =[H Of5H IR
US Multimeric coding nucleic acid and uses maly g SO0 8 H-r|._i Translate Bio, Inc. 16/540791 2019-08-14
thereof ENON (E278 mRNA 88)
Soas
AN o 30t 9 72
KR CA 2 sidh 3 1 8 TEIEX| Y= N ozt E#i£20[E HI0|R QIFL0[EE 10-2022-7006425 | 2017-04-07
s (7 mANA 82
oAt
A orsy 0 Sl 72
KR CA 2 sidh 3 1 8 TEIEX| Y= N os E#£20[E HI0|R QIFZ0[ES 10-2018-7028692 | 2017-04-07
s (P mANA 88
oAt
MANAY  or 30 gt 7x
JP CHE TE ot 2 7 A IS X| Q= N o TRANSLATE BIO INC 2018-551989 2017-04-07
s (71 mRNA 82
Soas
MULTIMERIC CODING NUCLEIC ACID AND [nRNAOﬂ QM B0 ffst 7=
CN TS X] Y= Translate Bio, Inc. 2017-80021337 2017-04-07

USES THEREOF

DS

(2471 mRNA 88h
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PCT RNA VACCINES TalE|R| Y= i ARCTURUS THERAPEUTICS, INC. PCT-US2022-074337 | 2022-07-29
;i(lf (2471 mRNA 88
(o Rutdhg
METHYLENE BLUE STABILIZED MRNA mANAM YN B I3t
PCT TR = o MODERNATX, INC. PCT-US2021-033644 ' 2021-05-21
COMPOSITIONS BV W=
mRNAO| _
METHYLENE BLUE STABILIZED MRNA _ YN B0 I3t
EP TalE|R| Y= o0 ModernaTX, Inc. 2021-808863 2021-05-21
COMPOSITIONS 2504 =H=
RNA FORMULATIONS FOR HIGH VOLUME mMRNAY ——
PCT  DISTRIBUTION, AND METHODS OF USING TEIE|R| U= “°°ﬂ§’|% e MODERNATX, INC. PCT-US2021-032601 ' 2021-05-14
THE SAME FOR TREATING COVID-19 Ho4 =
RNA FORMULATIONS FOR HIGH VOLUME mANAM YN B0 I3t
us LS X| o= 212 ModernaTX, Inc. 17/925114 2021-05-14
DISTRIBUTION EYYN Mt
RNA FORMULATIONS FOR HIGH VOLUME mMRNAY] ——
EP  DISTRIBUTION, AND METHODS OF USING ZE|X| = “°°ﬂ§’|% e ModernaTX, Inc. 2021-804980 2021-05-14
THE SAME FOR TREATING COVID-19 Ho4 =
RNA FORMULATIONS FOR HIGH VOLUME MANAMN YN B0 I3t
PCT DISTRIBUTION TR U= “°°ﬂ§’ o - MODERNATX, INC. PCT-US2021-032555 | 2021-05-14
ENEIN Y=
RNA FORMULATIONS FOR HIGH VOLUME mANAM YN B0 I3t
EP TalE|R| Y= e ModernaTX, Inc. 2021-804732 2021-05-14
DISTRIBUTION EYYN Mt
PCT miig\éﬁpggicg?aisﬁi C';"éRV';E/C_\) SRR DNA AfAt TRANSLATE BIO, INC. PCT-US2021-018481 | 2021-02-18
KR | X RNAS| Azt Lif TME I3t THAE T2MA XA DNA At E#i£20(E HI0|R QIFZ0[EE 10-2022-7032293 | 2021-02-18
JP OIAK RNAQ A/ L FAF Z2 KA JHM SRR DNA 48t TRANSLATE BIO INC 2022-549432 2021-02-18
EP mi\i{ﬂ%\éi{??l:g%cgisfﬂi SFSOET\IQ\I;R\”;IE{IQ SRR DNA At Translate Bio, Inc. 2021-710842 2021-02-18
Us RNA POLYMERASE VARIANTS QXK g4 ModernaTX, Inc. 17/350662 2021-06-17
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us RNA polymerase variants B 2AXIRY ModernaTX, Inc. 16/657122 2019-10-18
us IMMOBILIZED POLY(N)POLYMERASE B R CureVac AG 17/8388562 2022-06-13
us Immobilized poly(n)polymerase B 2AXLRY CureVac AG 15/570195 2016-05-02
yg | Method for adding cap structures to RNA R CureVac SE 15/580121 2016-05-30
using immobilized enzymes
METHOD FOR ADDING CAP STRUCTURES
QXA - -05-
EP TO RNA USING IMMOBILIZED ENZYMES ZRERY CureVac AG 2022-161956 2016-05-30
METHOD FOR ADDING CAP STRUCTURES
QXA - -05-
EP TO RNA USING IMMOBILIZED ENZYMES ZRERY CureVac AG 2016-727418 2016-05-30
MODIFICATION OF RNA-RELATED _
QK 54 io. Inc. 03—
us ENZYMES FOR ENHANCED PRODUCTION ZRERY g Translate Bio, Inc 17/217752 2021-03-30
JP MA SIS 25 RNA 22 SA9 44 XY k=2 TRANSLATE BIO INC 2021-108662 2021-06-30
JP MA SIS 25 RNA 22 SA9 44 R k=2 TRANSLATE BIO INC 2018-519481 2016-10-14
MODIFICATION OF RNA-RELATED _
QIR 54 io. Inc. _ _10-
EP ENZYMES FOR ENHANCED PRODUCTION ZRERY g Translate Bio, Inc 2021-151172 2016-10-14
MODIFICATION OF RNA-RELATED _
QXA G4 io, Inc. - -10-
CN ENZYMES FOR ENHANCED PRODUCTION ZRERY g Translate Bio, Inc 2016-80060626 2016-10-14
oy | Modiication of RNA-related enzymes for URIY 78 Translate Bio, Inc. 2022-10265648 | 2016-10-14
enhanced production
RNA POLYMERASE VARIANTS FOR _
QXA G4 : -08-
us CO-TRANSCRIPTIONAL CAPPING =N k=1 ModernaTX, Inc 17/816696 2022-08-01
RNA polymerase variants for o —
us o . XY i ModernaTX, Inc. 17/325883 2021-05-20
co-transcriptional capping
KR 3&-TA ZLS 25t RNA S2|HtH| HOlR| R k=2 SOHLEQIA, 01T 10-2021-7030261 | 2020-02-19
JP STAL 7THHE RNA SEaA HY XY (=2 MODERNATX INC 2021-549119 2020-02-19
RNA POLYMERASE VARIANTS FOR _
QXA A : - -02-
EP CO-TRANSCRIPTIONAL CAPPING =N k=1 ModernaTX, Inc 2020-759512 2020-02-19
CN RNA POLYMERASE VARIANTS FOR XY (=2 MODERNATX, Inc. 2020-80029500 2020-02-19

CO-TRANSCRIPTIONAL CAPPING




METHODS FOR MEASURING POLY A TAIL

PCT LENGTH C QC %4 RNA 24t 24 TRANSLATE BIO, INC. PCT-US2022-026913 | 2022-04-29
ASSAY FOR QUANTITATIVE ASSESSMENT e
] 27} 24 . INC. -US2022- -06-
PCT OF MRNA CAPPING EFFICIENCY C QC RNA 2Kt TRANSLATE BIO, INC PCT-US2022-032068 | 2022-06-03
RELEASE ASSAY FOR DETERMINING
POTENCY OF SELF-AMPLIFYING RNA e
] 27} 24 -1B2022- -06-
PCT DRUG PRODUCT AND METHODS FOR C QC RNA 2Kt GLAXOSMITHKLINE BIOLOGICALS SA PCT-1B2022-055356 | 2022-06-08
USING

EXTRACTION-LESS REVERSE PHASE (RP)
CHROMATOGRAPHY OF MRNA u

I 21} 24 . INC. ~US2022- -08-
PCT ENCAPSULATED IN LIPID NANOPARTICLES C QC RNA &2Xt MODERNATX, INC PCT-US2022-039037 | 2022-08-01

FOR MRNA PURITY ASSESSMENT

us METHODS FOR RNA ANALYSIS C QC RNA 2Xt 24 CureVac AG 17/416681 2019-12-20
EP METHODS FOR RNA ANALYSIS C QC RNA 2Xt 24 CureVac AG 2019-827744 2019-12-20
METHOD FOR DETERMINING AT LEAST
usS ONE QUALITY PARAMETER OF AN RNA C QC RNA 2t 24 CureVac Real Estate GmbH 16/614127 2018-05-17
SAMPLE
usS QUANTITATIVE ASSESSMENT FOR CAP C QC RNA 24 24 Translate Bio, Inc. 17/746657 2022-05-17

EFFICIENCY OF MESSENGER RNA

Quantitative assessment for cap efficiency of

us e A c QC RNA S 54 Translate Bio, Inc. 15/936293 2018-03-26

us QUEAF";EE\LE/YE ng&EEgEEEgE;OSNiAP C QC RNA S} 541 Translate Bio, Inc. 17/325092 2021-05-19

s | Quantiative asr:zzr::g;foéﬁzp efficiency of QC & RNA X} 24 Translate Bio, Inc. 16/744985 2020-01-16
METHODS FOR IDENTIFICATION AND

PCT  RATIO DETERMINATION OF RNA SPECIES ~ C QC RNA S 54 MODERNATX, INC. PCT-US2022-022839 | 2022-03-31
IN MULTIVALENT RNA COMPOSITIONS

PCT | ANALYSIS OF NUCLEIC ACID MIXTURES = C QC RNA S 54 CUREVAC AG PCT-EP2020-066491 | 2020-06-15

EP | ANALYSIS OF NUCLEIC ACID MIXTURES = C oC g RNA £Xt 24 CureVac SE 2000-734848 | 2020-06-15
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PCT MASS SPECTROMETRY OF MRNA C QC & RNA 24t 24 MODERNATX, INC. PCT-US2022-048385 | 2022-10-31

REMOVAL OF DNA FRAGMENTS IN MRNA

R e 717| &K —19—
us PRODUCTION PROCESS C U [ 171 A ModernaTX, Inc. 17/113940 2020-12-07
us Ribonucleic acid purification C HH| g 7171 ZH| ModernaTX, Inc. 14/776864 2014-03-13
PCT RIBONUCLEIC ACID PURIFICATION C HH| g 717 HH| MODERNATX, INC. PCT-US2021-059944 | 2021-11-18
us METHOD FOR PURIFYING RNA C HH| g 717] HH| CureVac AG 17/668322 2022-02-09
us Method for purifying RNA C HH| g 7171 ZH| CureVac AG 16/464152 2017-11-28
PCT ALTERNATIVE ANA PURIFICATION C o oEH wy 717 EH MODERNATX, INC. | ELICH, Joseph | PCT-US2022-033884 2022-06-16
STRATEGIES
MODERNATX, INC. | GENG, Mark | MURPHY,

MULTICOLUMN CHROMATOGRAPHY MRNA

PCT ULTICOLU PSRlF%ATlC())NG C ESN 717 HH| Jason | ZHOU, Lei | SINOIMERI, James | PCT-US2022-040139 | 2022-08-12
KAPOOR, Tahir | ELICH, Joseph

us RNA purification methods C HH g 717 HH| GLAXOSMITHKLINE BIOLOGICALS SA 14/775760 2014-03-13

Process method for large-scale purification

of mRNA vaccine by using gradient pore i UNICORE MEMBRANE SCIENCE AND

| b 77| XF _ 11—
CN structure hollow fiber ultrafiltration ¢ H e 71 8H TECHNOLOGY (TIANJIN) Co.,Ltd. 2022711386946 2022-11-07
membrane
PROCESSES FOR PURIFYING
us DOWNSTREAM PRODUCTS OF IN VITRO C HH| g 717 EH| ModernaTX, Inc. 17/634939 2020-08-13
TRANSCRIPTION
JP in vitro TAIS| otF MHES FHole Z2hA | C HH| g 717 HH| MODERNATX INC 2022-509126 2020-08-13
PROCESSES FOR PURIFYING
EP DOWNSTREAM PRODUCTS OF IN VITRO C HH| g 717 | ModernaTX, Inc. 2020-853366 2020-08-13
TRANSCRIPTION

Method f ifyi f

oy Method for purfying dovnstream products of ¢ gy 7171 %A MODERNATX, Inc. 2020-80059135 | 2020-08-13
In vitro transcription

US | Methods for Purification of Messenger RNA | C HH| g 7171 ZH| Translate Bio, Inc. 17/835725 2022-06-08
US | Methods for Purification of Messenger RNA | C HH| g 7171 ZH| Translate Bio, Inc. 17/835710 2022-06-08
US | Methods for Purification of Messenger RNA | C HH g 7171 ZH| Translate Bio, Inc. 17/835719 2022-06-08




US | Methods for Purification of Messenger RNA | C HH g 717 HH| Translate Bio, Inc. 17/835738 2022-06-08
METHODS FOR PURIFICATION OF
KH| e 77| ™A ; ) 11
us MESSENGER RNA C U |7 EH Translate Bio, Inc 17/103439 2020-11-24
JP AKX RNA HA| gt C HH| g 717| A TRANSLATE BIO INC 2022-170547 2022-10-25
JP AKX RNAS HA| Hid C HH| g 717| A TRANSLATE BIO INC 2021-143908 2021-09-03
JP AKX RNAS| A Hid C HH| g 717| A TRANSLATE BIO INC 2018-154032 2018-08-20
us METHOD FOR PRODUCING RNA C HH| g 717| A CureVac Real Estate GmbH 17/589879 2022-01-31
us Method for producing RNA C A Y 7171 EH CureVac Real Estate GmbH 16/891018 2020-06-02
Method for producing and purifying RNA,
US | comprising at least one step of tangential =~ C HH| 7171 ZH| CureVac Manufacturing GmbH 17/591978 2022-02-03
flow filtration
METHOD FOR PRODUCING AND PURIFYING
us RNA, COMPRISING AT LEAST ONE STEP OF | C HH| g 717| EH| CureVac Manufacturing GmbH 17/820242 2022-08-16
TANGENTIAL FLOW FILTRATION
A METHOD FOR PRODUCING AND
PURIFYING RNA, COMPRISING AT LEAST
’ A et 77| MK - 05—
EP ONE STEP OF TANGENTIAL ELOW C Sy -l |7 HH CureVac Real Estate GmbH 2022-190069 2016-05-30
FILTRATION
Method for producing and purifying RNA,
US | comprising at least one step of tangential ~ C HH 717 HH| CureVac Real Estate GmbH 16/934279 2020-07-21
flow filtration
PCT RNA PURIFICATION METHOD C HH| g 717| A ETHERNA IMMUNOTHERAPIES NV PCT-EP2021-066861 | 2021-06-21
EP RNA PURIFICATION METHOD C HH| g 717| A eTheRNA Immunotherapies NV 2021-733143 2021-06-21
METHODS FOR PURIFICATION OF
A Y 2 22 io, Inc. - -02-
EP MESSENGER RNA C Sy | Translate Bio, Inc 2021-204742 2018-02-27
METHODS FOR PURIFICATION OF
A Y 2H 22 io, Inc. = -02-
EP MESSENGER RNA C Sy | Translate Bio, Inc 2018-711201 2018-02-27
METHODS FOR PURIFICATION OF
EP ODS FOR PURIFICATION O C M 2 A 22 Translate Bio MA, Inc. 2022-151272 2018-02-27

MESSENGER RNA
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METHODS FOR PURIFICATION OF

EP MESSENGER RNA HH| g Translate Bio, Inc. 2018-711737
us METHODJEZSENZL;F:F;?\IAAHON OF HH| g Translate Bio, Inc. 17/450506
US | Methods for purification of messenger RNA HH| g Translate Bio, Inc. 16/551340
Us Methods and RC,\TXWF;ostonts' for Messenger | Translate Bio, Inc. 17/291797
urification
KR 4K RNA HHE 26t 9 3 =88 HH| g EZHEY0|E HI0|Q QIFZH0IEI= 10-2021-7011981
EP ME-EHS%DE?\IQL\IRD RCI\IC,)AMELCJ)Fflll-'—l-IlgL\I'I'SI O;OR HH| g Translate Bio, Inc. 2019-816982
CN ME-EHSC;?E?\IQL\IRD RCI\IC,)AMFTLCJ);lI:—rIlgL\I'I'SIOI;\IOR ESN Translate Bio, Inc. 2019-80073219
Us e e o " A 3 22 Translate Bio, Inc. 17/871121
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JP XML ME L HES Pt eetE R A¥E D LNP Mt o2 XIE MODERNATX INC 2021-151758 2021-09-17
JP I RIZHC ME L HES 2ot eetE R A¥E D LNP A Q0|2 XA MODERNATX INC 2018-514267 2016-09-16
COMPOUNDS AND COMPOSITIONS FOR
EP INTRACELLULAR DELIVERY OF D LNP At Y0l XIH Modernatx, Inc. 2016-781895 2016-09-16
THERAPEUTIC AGENTS
us Ribose Cationic Lipids D LNP At Yol XA Translate Bio, Inc. 17/054886 2019-05-15
JP 2lEA B0[2Y XA D LNP At Y0l XA TRANSLATE BIO INC 2020-563906 2019-05-15
us Thioester Cationic Lipids D LNP At Yol XA Translate Bio, Inc. 17/057929 2019-05-23
JP ElQ0AHE 2fol=d AIE D LNP At Y0l XA TRANSLATE BIO INC 2020-565307 2019-05-23
PCT TES-BASED CATIONIC LIPIDS D LNP ATt Yol X TRANSLATE BIO, INC. PCT-US2021-051403 | 2021-09-22
us lonizable cationic lipid for RNA delivery D LNP Aot L0|2 XA ARCTURUS THERAPEUTICS, INC. 16/351301 2019-03-12
CN lonizable cationic lipid for RNA delivery D LNP At Yoz XA Arcturus Therapeutics, Inc. 2019-10110313 2014-11-18
KR RNA HES ?fet 0129 YoI2 X|& D LNP At Yo R OfFE2A MEHEEIA, 913, 10-2017-7016742 | 2015-05-11




EP ONIZABLE CATIONIC LIPID FOR RNA D LNP AR »o|e XA Arcturus Therapeutics, Inc. 2015-724466 2015-05-11
DELIVERY
US  CATIONIC LIPIDS CONTAINING SILICON = D LNP At goj2 X[E ARBUTUS BIOPHARMA CORPORATION 17/291873 2019-11-08
KR TAE TSlsHs 0|24 X|E D LNP AR g0l XA OMREA HjO|QIHO} T 0|M 10-2021-7017640 | 2019-11-08
JP TAE ERdtE Yol2Y XIH D LNP Al 40|12 X[& ARBUTUS BIOPHARMA CORP 2021-525114 2019-11-08
EP CATIONIC LIPIDS CONTAINING SILICON D LNP A goj2 R Arbutus Biopharma Corporation 2019-881045 2019-11-08
CN | CATIONIC LIPIDS CONTAINING SILICON D LNP At Q0|2 X ARBUTUS BIOPHARMA Corp. 2019-80088071  2019-11-08
JP NP PSS D LNP At Y0l XIH ARBUTUS BIOPHARMA CORP 2022-181144 2022-11-11
us LIPID COMPOSITIONS D LNP ATt 0|2 X ARBUTUS BIOPHARMA CORPORATION 17/200230 2021-03-12
PCT IONIZABLE CAESSL/CEFI;LMDS FOR RNA D LNP At Lo XA ARCTURUS THERAPEUTICS, INC. PCT-US2022-049607 | 2022-11-10
us ONIZABLE CATIONIC LIPID FOR RNA D LNP AR g0l XA Arcturus Therapeutics, Inc. 17/234571 2021-04-19
DELIVERY
KR RNA M2 93t 0|28ps3t o2y XIE | D LNP A7 %ol KX OIFEZA MEHHEA, 019, 10-2021-7027797 | 2017-12-20
CN lonizable cationic lipids for RNA delivery D LNP Aot L0|12 XA ARCTURUS THERAPEUTICS, Inc. 2022-10319695 | 2017-12-20
JP RNA Z=e 95t 0|23} JHs5t ¢ojy X[& | D LNP M 4012 XIE ARCTURUS THERAPEUTICS INC 2023-035778 2023-03-08
JP RNA =g 95t 0|23} JHs5t ¢ojey X[& | D LNP M 4012 XA ARCTURUS THERAPEUTICS INC 2023-035835 2023-03-08
CN lonizable cationic lipid for RNA delivery D LNP Aot L0|12 XA ARCTURUS THERAPEUTICS, Inc. 2017-80087021 2017-01-31
KR RNA MY Qs 0|R37Ksst Yol XA D LNP ATt Yol X OFFEZA M2HREA 013, 10-2019-7021199 | 2017-12-20
CN ONIZABLE CA;ETUERI;;MD FOR RNA D LNP ATt Yol X ARCTURUS THERAPEUTICS, Inc. 2017-80086949 | 2017-12-20
us IONIZABLE CATIONIC LIPID FOR RNA D LNP AR g0l XA Arcturus Therapeutics, Inc. 17/216357 2021-03-29
DELIVERY
us Lipid containing formulations D LNP At ZojR XA ARBUTUS BIOPHARMA CORPORATION 16/713712 2019-12-13
JP HHE A& L A D LNP At Y0l XA ARBUTUS BIOPHARMA CORP 2020-182378 2020-10-30
JP HHE A& L A D LNP At Y0l XIH ARBUTUS BIOPHARMA CORP 2022-129999 2022-08-17
EP IMPROVED LIPID FORMULATION D LNP AR g0l XA Arbutus Biopharma Corporation 2018-174274 2010-06-10
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BIODEGRADABLE LIPIDS FOR DELIVERY OF

EP NUCLEIC ACIDS LNP AR g0l XA Translate Bio, Inc. 2019-187419 2015-05-29
SHALO] MY 95t A KR 2 X|E Lt QK]
Jp o o BEE EW'E e LNP AT 0|2 X ACUITAS THERAPEUTICS INC 2021-164898 2021-10-06
aHAI_|-O XI_-|I‘—FQ Oél_} AI_| N | E_:I XXI L OIX
Jp o o BEE EW'E e LNP AR 0|2 XA ACUITAS THERAPEUTICS INC 2019-172551 2019-09-24
NOVEL LIPIDS AND LIPID NANOPARTICLE
EP FORMULATIONS FOR DELIVERY OF LNP M ¥o|e XA Acuitas Therapeutics Inc. 2022-197899 2015-06-05
NUCLEIC ACIDS
NOVEL LIPIDS AND LIPID NANOPARTICLE
EP FORMULATIONS FOR DELIVERY OF LNP A 20| XA Acuitas Therapeutics Inc. 2020-195502 2015-06-05
NUCLEIC ACIDS
SHANO] MY Q5 Al K& 2 XA Lt QX
JP kit ;‘LN'E i = 2Rt LNP AT Q0|2 XA ACUITAS THERAPEUTICS INC 2023-013939 2023-02-01
LIPIDS AND LIPID NANOPARTICLE
Us FORMULATIONS FOR DELIVERY OF LNP At 20| XA Acuitas Therapeutics, Inc. 17/496530 2021-10-07
NUCLEIC ACIDS
yg | Hpidsand dgﬁ'virr‘yar;?psi';f:cfzgéi'at'o“S for LNP N %02 X ACUITAS THERAPEUTICS, INC. 16/265234 2019-02-01
JP sliAto] MYS 5t KA & X Lix Xt KA LNP A 2oj2 XA ACUITAS THERAPEUTICS INC 2017-567367 2016-06-29
cy | Upidand c:lzzcvie:j”;piﬁgzCfc;rcr&fat'o“S for LNP A Q0|2 KA ACUITAS THERAPEUTICS Inc. 2021-11522307 | 2016-06-29
LIPIDS AND LIPID NANOPARTICLE
CN FORMULATIONS FOR DELIVERY OF LNP AF ol XA ACUITAS THERAPEUTICS Inc. 2016-80038482 | 2016-06-29
NUCLEIC ACIDS
JP | SHAF HTIS 9JEH XA U KA L QIR HA| LNP A %oj2 XA ACUITAS THERAPEUTICS INC 2021-110236 2021-07-01
ys | HPids and dzz\'ir”yar;‘;ps:(';f:cfzgéilat'o”S for LNP M o2 XA Acuitas Therapeutics, Inc. 17/317517 2021-05-11
iAo CR|HRIZ QYst At XA 2 XA L QUK
JP Sl RIS Piet S XX XIE L R LNP AT Q0|2 XA ACUITAS THERAPEUTICS INC 2022-025427 2022-02-22
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JP A D LNP At Yoz XA ACUITAS THERAPEUTICS INC 2018-521205 2016-10-28
NOVEL LIPIDS AND LIPID NANOPARTICLE
EP FORMULATIONS FOR DELIVERY OF D LNP At Yoz XA Acuitas Therapeutics Inc. 2016-794175 2016-10-28
NUCLEIC ACIDS
CN Novel lipids and lipid nanoparticle D LNP At o2 K| ACUITAS THERAPEUTICS Inc. 2021-10024889 | 2016-10-28
formulations for delivery of nucleic acids
NOVEL LIPIDS AND LIPID NANOPARTICLE
CN FORMULATIONS FOR DELIVERY OF D LNP At Yoz XA Acuitas Therapeutics, Inc. 2016-80063235 2016-10-28
NUCLEIC ACIDS
JP AHOl NE W MHS ot slelE Y M2 D LNP At 20|12 XA MODERNATX INC 2022-119505 2022-07-27
JP M2 M L MES QT slelE ¥ XHE D LNP A Yoj= XA MODERNATX INC 2018-532573 2016-12-22
COMPOUNDS AND COMPOSITIONS FOR
A7 Q0|2 XA . _ 19—
EP INTRACELLULAR DELIVERY OF AGENTS D LNP T %0 | ModernaTX, Inc 2021-215940 2016-12-22
COMPOUNDS AND COMPOSITIONS FOR
A7 Q0|2 XA . _ 19—
EP INTRACELLULAR DELIVERY OF AGENTS D LNP T %0 | Modernatx, Inc 2016-831870 2016-12-22
NOVEL CARBONYL LIPIDS AND LIPID
us NANOPARTICLE FORMULATIONS FOR D LNP At Yoz XA Acuitas Therapeutics, Inc. 16/608610 2018-04-27
DELIVERY OF NUCLEIC ACIDS
us Lipids for delivery of active agents D LNP A Yoj= XA ACUITAS THERAPEUTICS, INC. 16/604429 2018-04-13
US | Cationic lipids comprising a steroidal moiety| D LNP At Yol XA Translate Bio, Inc. 17/058334 2019-05-30
JP AHZ0|EY 2EE EEole L0124 AE D LNP Aot L0|12 XA TRANSLATE BIO INC 2020-566730 2019-05-30
us Vitamin Cationic Lipids D LNP At Yoz XA Translate Bio, Inc. 17/058574 2019-05-29
JP HIE2! Y0|=2d XIH D LNP M 0|2 XA TRANSLATE BIO INC 2020-566716 2019-05-29
LIPIDS FOR LIPID NANOPARTICLE
A7 Q0|2 XA ) _10-
us DELIVERY OF ACTIVE AGENTS D LNP 7 0| | ACUITAS THERAPEUTICS, INC 17/286134 2019-10-18
JP 2gNe XE L UK MES st XE D LNP M 0|2 XA ACUITAS THERAPEUTICS INC 2021-521190 2019-10-18
EP LIPIDS FOR LIPID NANOPARTICLE D LNP A Yoj= XA Acuitas Therapeutics, Inc. 2019-798469 2019-10-18

DELIVERY OF ACTIVE AGENTS
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2,5-DIOXOPIPERAZINE LIPIDS WITH

us INTERCALATED ESTER, THIOESTER, LNP A Yoj= XA Translate Bio, Inc. 17/291937 2019-11-07
DISULFIDE AND ANHYDRIDE MOIEITIES
AHZ E AHZ 03512 2l 2AZ
KR OH—E 1(')|—01 Elj"?ﬂ;ill—z’ 5_';;% IJ’I;IEF‘IT LNP A ol XA E£20|E Hl0|Q QIFT0|EIS 10-2021-7017572 | 2019-11-07
BH 4 =L [l
27} O|AE|Z, E|QUAHZ, CIAT0E U 24
L L;’%Eﬂ ; ﬂqéA'HEmHXI o LNP A ol A TRANSLATE BIO INC 2021-524374 | 2019-11-07
TOo= o= Z,0- 4= (] =
2,5-DIOXOPIPERAZINE LIPIDS WITH
EP INTERCALATED ESTER, THIOESTER, LNP A Yoj= XA Translate Bio, Inc. 2019-836673 2019-11-07
DISULFIDE AND ANHYDRIDE MOIEITIES
2,5-dioxopiperazine lipids with intercalated
CN ester, thioester, disulfide and anhydride LNP A Yoj= XA Translate Bio, Inc. 2019-80088233 | 2019-11-07
moieities
us LllzlEDl_SlvFEgi (L)lg licﬁl_ﬁ/héoié;{rcsw LNP A Yoj= XA Acuitas Therapeutics, Inc. 17/862071 2022-07-11
yg | Hipids for fpid nanzzae:ge delivery of active LNP A ol XA ACUITAS THERAPEUTICS, INC. 16/740253 2020-01-10
KR SEH9 XA LA MES 5t K& LNP At FO|R2 KA OfF{EA HZHREA 013, 10-2021-7023563 | 2020-01-10
JP 2ENe XE L UK MES ffst XE LNP At 0|2 KA ACUITAS THERAPEUTICS INC 2021-540131 2020-01-10
EP LllzlEDl_SlvFEgs( (L)lg licﬁl'ﬁ/,\éoiéEL%E LNP A Yoj= XA Acuitas Therapeutics, Inc. 2020-703909 2020-01-10
CN LllzlEDl_SIVFEgs( (L)lg licﬁl'ﬁ/héoiégl'%lz LNP A Yoj= XA Acuitas Therapeutics, Inc. 2020-80016045 2020-01-10
LIPIDS FOR DELIVERY OF CHARGED
us MATERIAL, FORMULATIONS THEREOF AND LNP A Yoj= XA INTEGRATED NANOTHERAPEUTICS INC. | THE 17/634649 2020-08-11
METHOD FOR MAKING SAME UNIVERSITY OF BRITISH COLUMBIA
ofd 22 MES et XE, 019 Ay ¥ 1 ME N QIE|OHOIEIS LI-E|2FRFEA OO[RIM. | O
| o[ |2 p| _ — —NQ—
KR by LNP Mt 02 K| SLIMAE] 9 BajE[A| 2240} 10-2022-7008190 | 2020-08-11
P o 2E Heels AR, 1 MM 2 1 HE By NP A goje x| NTEGRATED_ NANOTHERAPEUTICS INC.TUNV o)) gogo00  2020-08-11

OF BRITISH COLUMBIA




LIPIDS FOR DELIVERY OF CHARGED Integrated Nanotherapeutics Inc. | The Universit
EP | MATERIAL, FORMULATIONS THEREOF AND D LNP d gole xm Ml o BritFi)sf:J ICqum-bia VY 2020-851380 | 2020-08-11
METHOD FOR MAKING SAME
Lipids for delivery of charged materials, .
. . Integrated nano therapy Co.,Ltd. | THE University
AT Q0|2 XF . —08-
CN | formulations thereof,S :n:i methods of making| D LNP T Yol XA OF BRITISH COLUMBIA 2020-80071308 2020-08-11
GEORGE MASON RESEARCH FOUNDATION,
PCT lCI\)A,\XiIﬁBF;E'II'_LlJF;ESASIE\)IDUQAEETI'II-I-ICI;EE OC;F D LNP At Z0l2 K& | INC. | THE TRUSTEES OF THE UNIVERSITY OF | PCT-US2021-054837 | 2021-10-13
PENNSYLVANIA
JP Aol=g A E O M8 U D LNP A Yoj= XA ARBUTUS BIOPHARMA CORP 2022-119272 2022-07-27
us Lipids for ”ffﬁm'zlgg('isna”(’part'ole D LNP A ol [ Acuitas Therapeutics, Inc. 16/638733 2018-08-16
us LIPID PARTICL;SL::\/Cl);YNUCLEIC ACID D LNP A 2ol XA Arcturus Therapeutics, Inc. 17/042848 2019-04-01
PCT PHENOLIC ACID t:E:gSBASED CATIONIC D LNP At Yoz XA TRANSLATE BIO, INC. PCT-US2021-025128 | 2021-03-31
JP st XA Y02y XE D LNP A Yoj= XA TRANSLATE BIO INC 2022-559873 2021-03-31
EP PHENOLIC ACID t:E:gSBASED CATIONIC D LNP A Yoj= XA Translate Bio, Inc. 2021-720636 2021-03-31
us PHENOLIC ACID t:E:gSBASED CATIONIC D LNP AN Yol X|E Translate Bio, Inc. 17/907739 2021-03-31
PCT PIPERAZINE-BASED CATIONIC LIPIDS D LNP A Yoj= XA TRANSLATE BIO, INC. PCT-US2021-051763 | 2021-09-23
KR IHREA Loy XIE D LNP A Yoj= XA Ed£20|E HI0|Q AFZ0E|= 10-2023-7013611 | 2021-09-23
JP X=HE HES| 25t AMast XE ¥ 242 D LNP A Yoj= XA ARBUTUS BIOPHARMA CORP 2023-018476 2023-02-09
JP X=HE HES| 25t AMast XE ¥ 2= D LNP A Yoj= XA ARBUTUS BIOPHARMA CORP 2021-032517 2021-03-02
us LlPlDIJSESUER\C(OC';/II:P'CI')EIE;{?:SUFFCI)CZ THE D LNP A Yoj= XA ARBUTUS BIOPHARMA CORPORATION 17/357122 2021-06-24
JP X=HE TS| 23t AMast XE ¥ 2= D LNP A Yoj= XA ARBUTUS BIOPHARMA CORP 2023-034729 2023-03-07
JP X=HE TS| 25t AMast XE ¥ 242 D LNP A Yoj= XA ARBUTUS BIOPHARMA CORP 2021-095884 2021-06-08
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Lipids and compositions for the delivery of

us ) D LNP Aot L0|2 XA ARBUTUS BIOPHARMA CORPORATION 15/617520 2017-06-08
therapeutics
JP XEHE M| Hgt Aqst XH ¥ 2HE D LNP A Yoj= XA ARBUTUS BIOPHARMA CORP 2019-039951 2019-03-05
us Cleavable lipids D LNP At Yoz XA Translate Bio, Inc. 16/790407 2020-02-13
JP REHQ MZ L MES ot o2 ¥ 288 D LNP Aot L0|12 XA MODERNATX INC 2022-171116 2022-10-26
JP XM M= L MEHS ot sielE ¥ 288 D LNP Aot L0|2 XA MODERNATX INC 2019-550732 2018-03-15
COMPOUND AND COMPOSITIONS FOR
EP INTRACELLULAR DELIVERY OF D LNP A Yoj= XA ModernaTX, Inc. 2018-715412 2018-03-15
THERAPEUTIC AGENTS
CATIONIC LIPIDS FOR USE IN LIPID
AT 0F|2 KIE! ; ; ~07-
us NANOPARTICLES D LNP M Y012 K| Acuitas Therapeutics, Inc. 17/378083 2021-07-16
CATIONIC LIPIDS FOR USE IN LIPID
A 20|12 KR ) _ | _07-
PCT NANOPARTICLES D LNP T Y0 [& ACUITAS THERAPEUTICS, INC PCT-US2021-042007 | 2021-07-16
KR XA L QX0 Al2sH7| Y5t 0|24 XA D LNP Mt F0|R2 KA OfF{EA HIZHREA 013, 10-2023-7004121 | 2021-07-16
CATIONIC LIPIDS FOR USE IN LIPID
AT ORI KIE! ; ; - 07—
EP NANOPARTICLES D LNP M dol= XIE Acuitas Therapeutics, Inc. 2021-751728 2021-07-16
CN Cationic lipids for lipid nanoparticles D LNP A Yoj= XA ACUITAS THERAPEUTICS Inc. 2021-80062116 | 2021-07-16
A5 NP LIS
PCT | DRUG PRODUCT SURROGATE SOLUTIONS | D LNP (Surrogate) MODERNATX, INC. PCT-US2022-047288 | 2022-10-20
PROCESS OF PREPARING ICE-BASED LIPID
HEZX i -10-
us NANOPARTICLES D LNP JESTES Translate Bio, Inc. 17/450628 2021-10-12
IMPROVED PROCESS OF PREPARING
HEZR : _ ~ _10-
PCT ICE-BASED LIPID NANOPARTICLES D LNP NSRS TRANSLATE BIO, INC PCT-US2021-054532 | 2021-10-12
PREPARATION OF LIPID NANOPARTICLES
us AND METHODS OF ADMINISTRATION D LNP HESH ModernaTX, Inc. 17/277994 2019-09-20
THEREOF
JP KA U Xl =M % 1 E0 2ty D LNP HESH MODERNATX INC 2021-515466 2019-09-20




PREPARATION OF LIPID NANOPARTICLES

EP | AND METHODS OF ADMINISTRATION LNP HEDH Modernatx, Inc. 2019-782838 | 2019-09-20
THEREOF
PREPARATION OF LIPID NANOPARTICLES
CN | AND METHODS OF ADMINISTRATION LNP HEDH MODERNATX, Inc. 2019-80076044  2019-09-20
THEREOF
us Dry powder composition comprising LNP HEDH CureVac AG 16/904993 2020-06-18
long-chain RNA
DRY POWDER COMPOSITION COMPRISING
HEDZH _ ~05-
EP ONG-CHAN ANA LNP (e CureVac AG 2016-725036 | 2016-05-20
us Dry powder composition comprising LNP HEZH CureVac AG 16/679536 2019-11-11
long-chain RNA
DRY POWDER COMPOSITION COMPRISING
HEDZH _ ~05-
EP NG CHAN A LNP (ESaEs CureVac AG 2016-725366 | 2016-05-20
PROCESSES FOR PREPARING LIPID
X}__TI_I-I i — - —N7-
PCT ANOPARTICLE COMPOSITIONS LNP (ESaEs MODERNATX, INC PCT-US2022-038151 | 2022-07-25
PROCESSES FOR PREPARING LIPID
NANOPARTICLE COMPOSITIONS FOR THE
X}__TI_I-I i — — —N7-
PCT | ELIVERY OF PAYLOAD MOLECULES TO LNP (ESaEs MODERNATX, INC PCT-US2022-038152 | 2022-07-25
AIRWAY EPITHELIUM
Us Methods for preparing 'p'artloles and related LNP HEDY ModernaTX. Inc. 15/753203 2016-08-17
COmpOSItIOnS
LIPID NANOPARTICLE FORMULATIONS
X}__TI_I-I — - —NQ-
PCT D VETHODS OF SYNTHESIS THEREGF LNP (ESaEs MODERNATX, INC. PCT-US2022-039921 | 2022-08-10
ys | Liposomal appaﬁte”tioznsd manufacturing LNP HEZH ARBUTUS BIOPHARMA CORPORATION 17/329755 2021-05-25
ys | Liposomal appa?te”tioznsd manufacturing LNP HEZH ARBUTUS BIOPHARMA CORPORATION 17/330209 2021-05-25
us LIPOSOMAL APPARATUS AND LNP HEDH ARBUTUS BIOPHARMA CORPORATION 17/203220 2021-03-16

MANUFACTURING METHODS
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Dry Powder Formulations for Messenger

us ANA LNP Hxzad Translate Bio, Inc. 17/745428 2022-05-16
PROCESS OF PREPARING MRNA-LOADED
HEZX i X —R”—
us LIPID NANOPARTICLES LNP NESTES Translate Bio, Inc 17/737712 2022-05-05
s | Frocess of preparing mRNA-loaded lipid LNP HxzZy Translate Bio, Inc. 16/553747 2019-08-28
nanoparticles
—29E XA U QRE HASHE e
g MANA=SE IS Lij‘ 1S A= LNP eSS EHHS0IE Bi0|2 QIBZH0ES 10-2021-7008866  2019-08-28
oo
IMPROVED PROCESS OF PREPARING
HEZX i X — —NQ—
EP MRNA-LOADED LIPID NANOPARTICLES LNP N[ Translate Bio, Inc 2019-773979 2019-08-28
PUMPLESS ENCAPSULATION OF
HEZX i X —-10-
us MESSENGER RNA LNP NESTES Translate Bio, Inc 17/286113 2019-10-18
KR ME RNAQ| FHI =3t LNP HESH E&0|E HIO|Q QIFH0|E= 10-2021-7014721 |1 2019-10-18
PUMPLESS ENCAPSULATION OF
HEZX i X — —-10-
EP MESSENGER RNA LNP N[ Translate Bio, Inc 2019-801997 2019-10-18
KR KA-2E5tE RNA LE=IXF M& 2 LNP HESH OtFEZA MEHEEIA Q13 10-2021-7033681 | 2020-03-18
JP AE 32 RNA U 2URF HIZE LNP Hxzad ARCTURUS THERAPEUTICS INC 2021-556498 2020-03-18
METHOD OF MAKING
EP LIPID-ENCAPSULATED RNA LNP Hxzad Arcturus Therapeutics, Inc. 2020-774501 2020-03-18
NANOPARTICLES
METHOD OF MAKING
CN LIPID-ENCAPSULATED RNA LNP Hzad ARCTURUS THERAPEUTICS, Inc. 2020-80036934 2020-03-18
NANOPARTICLES
METHOD FOR DETERMINING AT LEAST
ONE PARAMETER OF A SAMPLE
us COMPOSITION COMPRISING NUCLEIC LNP Hxzad BioNTech SE 17/627066 2020-07-17

ACID, SUCH AS RNA, AND OPTIONALLY
PARTICLES




KR | ME 2489 Mok oito Ii2i0|HE 23 D LNP HESH HI2EIZ A0 10-2022-7000843 | 2020-07-17
o3t
S, O S7 RNA % 5| QXIS EEols
JP ANz 242 & M0 olfe MH|HE Z%¥ok=| D LNP HESH BioNTech SE 2022-503433 2020-07-17
=
METHOD FOR DETERMINING AT LEAST
ONE PARAMETER OF A SAMPLE
EP COMPQOSITION COMPRISING NUCLEIC D LNP HESH BioNTech SE 2020-740032 2020-07-17
ACID, SUCH AS RNA, AND OPTIONALLY
PARTICLES
PROCESSES OF PREPARING
HEZX i X —-097-
us MRNA-LOADED LIPID NANOPARTICLES D LNP JESTES Translate Bio, Inc 17/185687 2021-02-25
IMPROVED PROCESSES OF PREPARING
HxZA™ : _ - 00—
PCT MRNA-LOADED LIPID NANOPARTICLES D LNP HIESH TRANSLATE BIO, INC PCT-US2021-019679 | 2021-02-25
JP MRNA S| A Lie 2KE AAok= e 2| D LNP HESH TRANSLATE BIO INC 2022-550890 2021-02-25
IMPROVED PROCESSES OF PREPARING
HEZX i X — —-097-
EP MRNA-LOADED LIPID NANOPARTICLES D LNP JESTES Translate Bio, Inc 2021-713267 2021-02-25
uS ENCAPSULATION OF MESSENGER RNA D LNP HESH Translate Bio, Inc. 17/539659 2021-12-01
CN Encapsulation of messenger RNA D LNP HESH Translate Bio, Inc. 2021-11249662 2015-07-02
CN Encapsulation of messenger RNA D LNP HESH Translate Bio, Inc. 2015-80033224 2015-07-02
CN Encapsulation of messenger RNA D LNP HESH Translate Bio, Inc. 2021-11247720 2015-07-02
COMPQOSITIONS FOR ADMINISTRATION OF
HxZA™ _ — ~10-
PCT DIFFERENT DOSES OF RNA D LNP NESSES BIONTECH SE PCT-EP2022-079482 | 2022-10-21
LIPID NANOPARTICLES ENCAPSULATION
HEZX i 3 —00-
us OF LARGE RNA D LNP NESTES Arcturus Therapeutics, Inc 17/473063 2021-09-13
PCT LIPID NANOPARTICLES ENCAPSULATION D LNP HESH ARCTURUS THERAPEUTICS, INC. PCT-US2021-050120 | 2021-09-13
OF LARGE RNA
KR 2 RNAY XE L UXt Hsst D LNP HESH OtFFRA M2REA, 215, 10-2023-7010980 | 2021-09-13
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IMPROVED PROCESS OF PREPARING

HEZX i X ]~
us MRNA-LOADED LIPID NANOPARTICLES LNP dl Translate Bio, Inc 17/611020 2020-05-14
-2OE XA GRS HESE JHME
g MANA-=SE X2 Lﬁ:‘ 1S R0t A LNP HEZH E&0|E Hl0|Q QIRH0JEE 10-2021-7040794 | 2020-05-14
od
YA XA L QXIS ZHGH JjAE
JP MRNA B3| X L= &% I3t= A LNP HESH TRANSLATE BIO INC 2021-568011 2020-05-14
OZ2MA
IMPROVED PROCESS OF PREPARING
HEZX i X — ]~
EP MRNA-LOADED LIPID NANOPARTICLES LNP NESTES Translate Bio, Inc 2020-729587 2020-05-14
Improved method for preparing .
HEZX X —! ]~
CN MRNA-loaded lipid nanoparticles LNP JESTES Translate Bio, Inc 2020-80049849 2020-05-14
ENHANCED FORMULATION STABILIZATION
PCT AND IMPROVED LYOPHILIZATION LNP HESH BIONTECH SE PCT-EP2021-081625 | 2021-11-15
PROCESSES
A XE L YXE ZAokE HNE
JP MRNA =] X2 Lt BIR} 13t= 7 LNP HESH TRANSLATE BIO INC 2022-537419 2020-12-21
OZMA
IMPROVED PROCESS OF PREPARING
HEZX i X — —-19—
EP MRNA-LOADED LIPID NANOPARTICLES LNP NSRS Translate Bio, Inc 2020-829507 2020-12-21
METHODS OF PREPARING LIPID MODERNATX, INC. | SMITH, Mike | AUER, Jason
HEZX — —| -01-
PCT NANOPARTICLES LNP (ESTES | SKINNER. Brie PCT-US2021-015888 | 2021-01-29
KR KE LEcQIRtel Jx S LNP Hxad DOLIEAA 013, 10-2022-7029662 | 2021-01-29
JP AE U YXE EHohs 9 LNP HESH MODERNATX INC 2022-546480 2021-01-29
METHODS OF PREPARING LIPID
HEZX 3 — —01-
EP NANOPARTICLES LNP JESTES Modernatx, Inc 2021-708802 2021-01-29
CN Method for preparing lipid nanoparticles LNP HESH MODERNATX, Inc. 2021-80026010 2021-01-29
yg | HiPid Nenoparticle Formulations for mfANA LNP HEZH Translate Bio, Inc. 17/320046 | 2021-05-14
Delivery
PCT LIPID NANOPAATICLE FORMULATIONS FOR LNP HESH TRANSLATE BIO, INC. PCT-US2021-032513 | 2021-05-14

MRNA DELIVERY




LIPID NANOPARTICLE FORMULATIONS FOR

HEZX i X — ]~
EP MRNA DELIVERY D LNP dl Translate Bio, Inc 2021-730749 2021-05-14
METHODS OF PREPARING LIPID MODERNATX, INC. | SHEPARD, Richard Paul |
HEZX — —| —N8—
PeT NANOPARTICLES D LNP ==y SMITH, Mike H. | AUER, Jason | SKINNER, Brie PCT-US2021-044928 | 2021-08-06
METHODS OF LIPID NANOPARTICLE GEORGE MASON RESEARCH FOUNDATION,
PCT MANUFACTURE AND COMPOSTIONS D LNP HESH INC. | THE TRUSTEES OF THE UNIVERSITY OF | PCT-US2021-054839 | 2021-10-13
DERIVED THEREFROM PENNSYLVANIA
IMPROVED PROCESS AND FORMULATION
HEZX i — —| —10-
PCT OF LIPID NANOPARTICLES D LNP NESSES TRANSLATE BIO, INC PCT-US2021-053776 | 2021-10-06
PROCESS OF PREPARING MRNA-LOADED
HAZH io, Inc. -10-
us LIPID NANOPARTICLES D LNP dl Translate Bio, Inc 17/450629 2021-10-12
IMPROVED PROCESS OF PREPARING
HEZX — —| -10-
PCT MRNA-LOADED LIPID NANOPARTICLES D LNP NESTES TRANSLATE BIO, INC. PCT-US2021-054527 | 2021-10-12
KR & UQIRE SAMRS = gt D LNP HEZH OIFEZA M2IEEA 015, 10-2023-7008355 | 2021-08-13
METHOD OF LYOPHILIZING LIPID
HEZX i — —| —08’-
PCT NANOPARTICLES D LNP ql ARCTURUS THERAPEUTICS, INC PCT-US2021-045866 | 2021-08-13
EP CLEAVABLE LIPIDS D LNP HESH Translate Bio, Inc. 2021-206183 2012-06-08
EP LYOPHILIZATION OF RNA D LNP HESH CureVac Real Estate GmbH 2021-212918 2016-04-15
us Lyophilization of RNA D LNP HESH CureVac Real Estate GmbH 16/995224 2020-08-17
us LYOPHILIZATION OF RNA D LNP HESH CureVac Manufacturing GmbH 17/822511 2022-08-26
us Lyophilization of RNA D LNP HESH CureVac Manufacturing GmbH 17/542445 2021-12-05
EP LYOPHILIZATION OF RNA D LNP HESH CureVac Real Estate GmbH 2016-719206 2016-04-15
METHODS OF PREPARING LIPID
HEZX 3 —-01-
us NANOPARTICLES D LNP =S ModernaTX, Inc 17/424780 2020-01-31
KR K& UQIRte] Mz g D LNP HEE3H BEUEA 01, 10-2021-7025625 | 2020-01-31
JP A L YRt 2H 9 D LNP HESH MODERNATX INC 2021-544660 2020-01-31
EP METHODS OF PREPARING LIPID D LNP HESH Modernatx, Inc. 2020-711358 2020-01-31
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CN

METHODS OF PREPARING LIPID
NANOPARTICLES

MODERNATX, Inc.

2020-80026093

2020-01-31

usS

NON-LIPOSOMAL SYSTEMS FOR NUCLEIC
ACID DELIVERY

ARBUTUS BIOPHARMA CORPORATION

17/203572

2021-03-16

PCT

CORONAVIRUS RNA VACCINES AND
METHODS OF USE

MODERNATX, INC. | THE UNITED STATES OF

AMERICA, as represented by THE DEPARTMENT

OF HEALTH AND HUMAN SERVICES

PCT-US2021-032609

2021-05-14

PCT

SARS-COV-2 RNA VACCINES

MODERNATX, INC.

PCT-US2021-029468

2021-04-27

usS

COMPOSITIONS FOR DELIVERY OF
CODON-OPTIMIZED MRNA

Translate Bio, Inc.

17/522754

2021-11-09

PCT

IMPROVED COMPOSITIONS FOR DELIVERY
OF CODON-OPTIMIZED MRNA

TRANSLATE BIO, INC.

PCT-US2021-058623

2021-11-09

EP

COMPOSITIONS AND METHODS
COMPRISING IONIZABLE LIPID
NANOPARTICLES ENCAPSULATING
BARCODED MRNA

The Trustees of The University of Pennsylvania
| Cornell University

2020-866083

2020-09-19

PCT

THERAPEUTIC USE OF SARS-COV-2 MRNA
DOMAIN VACCINES

MODERNATX, INC.

PCT-US2022-020218

2022-03-14

PCT

IMPROVED COMPOSITIONS FOR DELIVERY
OF MRNA

TRANSLATE BIO, INC.

PCT-US2022-025335

2022-04-19

PCT

MRNA DELIVERY USING LIPID
NANOPARTICLES

THE UNIVERSITY OF BRITISH COLUMBIA

PCT-CA2022-050868

2022-05-31

PCT

COMPOSITIONS FOR DELIVERY OF MRNA

TRANSLATE BIO, INC.

PCT-US2022-035801

2022-06-30

usS

DRY POWDER COMPOSITION COMPRISING
LONG-CHAIN RNA

CureVac AG

17/676586

2022-02-21

EP

DRY POWDER COMPOSITION COMPRISING
LONG-CHAIN RNA

CureVac AG

2021-172287

2016-05-20

usS

Dry powder composition comprising
long-chain RNA

CureVac AG

16/998259

2020-08-20




DRY POWDER COMPOSITION COMPRISING
XM/ FAMH - _05-
EP LONG-CHAIN RNA D LNP A /2 gH| CureVac AG 2021-172283 2016-05-20
DRY POWDER COMPOSITION COMPRISING
XM/ FAMH _07-
us LONG-CHAIN RNA D LNP A /2 gH| CureVac AG 17/811808 2022-07-11
CHULALONGKORN UNIVERSITY | NATIONAL
PCT A VAggg\lC)ENi\?thngslllllrllféngAgl\? INST D LNP 2N/ VACCINE INSTITUTE | THE TRUSTEES OF THE | PCT-TH2022-050002 | 2022-08-04
UNIVERSITY OF PENNSYLVANIA
SARS-COV-2 LIPID NANOPARTICLE
XM/ FAMH _ - _08-
PCT VACCINE FORMULATIONS D LNP /A MODERNATX, INC. PCT-US2022-074780 | 2022-08-10
LIPID-BASED RNA FORMULATIONS
XM/ FAMH _ - _09-
PCT SUITABLE FOR THERAPY D LNP M/ BIONTECH SE PCT-EP2022-075168 | 2022-09-09
us Lipid formulations for nucleic acid delivery . D LNP 2N/ ARBUTUS BIOPHARMA CORPORATION 17/227802 2021-04-12
NOVEL LIPID FORMULATIONS FOR
XM/ FAMH 11—
us NUCLEIC ACID DELIVERY D LNP A /2 gH| ARBUTUS BIOPHARMA CORPORATION 17/094724 2020-11-10
us NUCLEIC ACID VACCINES D LNP /2] ModernaTX, Inc. 17/683171 2022-02-28
us NUCLEIC ACID VACCINES D LNP 2N/ ModernaTX, Inc. 17/204801 2021-03-17
EP NUCLEIC ACID VACCINES D LNP 2N/ ModernaTX, Inc. 2021-191353 2015-04-23
us LIPID NANOPARTICLES D LNP 2N/ GENEVANT SCIENCES GMBH 17/605698 2020-04-24
JP AE L Xt D LNP 2NM/7ZgH| GENEVANT SCIENCES GMBH 2021-562869 2020-04-24
EP LIPID NANOPARTICLES D LNP 2N/ Genevant Sciences GmbH 2020-795521 2020-04-24
us | Amphoteric "posﬁ?;i; comprising imine |- p, LNP T BioNTech Delivery Technologies GmbH 16/866363 2020-05-04
TRON-Translationale Onkologie an der
Universitasmedizin der Johannes
; i AAM/RMH —-UY-
us RNA formulation for immunotherapy D LNP M/ H| Gutenberg-Universita Mainz gGrmbH | BioNTech 16/578601 2019-09-23
SE
TRON TRANSLATIONALE ONKOLOGIE AN DER
JP Y QS 95t RNA A D LNP /2 8H| JOHANNES GUTENBERG UNIVERSITAET MAINZ 2020-068394 2020-04-06
GEMEINNUETZIGE GMBH | BIONTECH SE
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US | Stable formulations of lipids and liposomes LNP 2N/ BioNTech RNA Pharmaceuticals GmbH 15/510973 2015-09-17
uS STABLE FORMULATIONS OF LIPIDS AND LNP /2] BioNTech RNA Pharmaceuticals GmbH 17/495104 2021-10-06
LIPOSOMES
Lipid Particle Formulations for Delivery of BioNTech SE | Tron-Translationale Onkologie an
us RNA and Water-Soluble Therapeutically LNP 2N/ der Universitatsmedizin der Johannes 17/727956 2022-04-25
Effective Compounds to a Target Cell Gutenberg-University Mainz Gmb
Lipid particle formulations for delivery of RNA BioN Tech SE | Tron—ranslationale Onkologie an
us and water-soluble therapeutically effective LNP 2N/ der Universitasmedizin der Johannes Gutenberg 17/330342 2021-05-25
compounds to a target cell Universitd Mainz GmbH
us LIPID NANOPARTICLE MRNA VACCINES LNP 2H/ZgH| CureVac AG | Acuitas Therapeutics Inc. 17/142731 2021-01-06
COMPQOSITIONS AND METHODS FOR
RM/FMH : _05—
us DELIVERY OF AGENTS TO IMMUNE CELLS LNP /2| ModernaTX, Inc 17/747618 2022-05-18
us LIPID NANOPARTICLE FORMULATIONS LNP /2 8H| ARBUTUS BIOPHARMA CORPORATION 17/291960 2019-11-08
JP A U AL HA LNP 2H/ZgH| ARBUTUS BIOPHARMA CORP 2021-525113 2019-11-08
EP LIPID NANOPARTICLE FORMULATIONS LNP /2] Arbutus Biopharma Corporation 2019-882056 2019-11-08
&% MRNA 2YE X[& LR 2 019 HI&
KR I ° le: ikt B LNP 2N/ E2&Y0|E HIO|Q QITFHY0|E|= 10-2022-7004274 | 2020-07-08
od
HHE mRNA 8 XA U A 2 JAS T
O O H - — -
JP R T2HA LNP A/ gH| TRANSLATE BIO INC 2022-500900 2020-07-08
IMPROVED MRNA-LOADED LIPID
EP NANOPARTICLES AND PROCESSES OF LNP /2] Translate Bio, Inc. 2020-745451 2020-07-08
MAKING THE SAME
o Improved MANACloaded lipid nanoparticles LNP xRN Translate Bio, Inc. 2020-80062330 | 2020-07-08
and methods of making same
MRNA-2LE X[ LH-QIXIO| OHR5H RAE 2
- d |exﬂi :LHH St 2= LNP TR EH2H0IE BI0|Q QIBZH0IE|S 10-2022-7003695  2020-07-23
- od
RNA S| X|& Lt QIXto| Or&AM XM gl
wpo " | A2 iz BTE 9189 298 LNP ZN/Z M| TRANSLATE BIO INC 2022-504132 2020-07-23
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STABLE COMPOSITIONS OF
EP MRNA-LOADED LIPID NANOPARTICLES D LNP 2N/ Translate Bio, Inc. 2020-757429 2020-07-23

AND PROCESSES OF MAKING

Stable composition of mRNA-loaded lipid
CN nanoparticles and preparation method D LNP 2N/ Translate Bio, Inc. 2020-80065024 2020-07-23
thereof
us CSI\II\T-IPACI)\ISC@[C)) NDSES\,\/IER:\(A EOT 22§NFTC;R D LNP 2N/ Moderna TX, Inc. 17/632938 2020-08-06
JP JotE UH MEES IS AHEE Y Y D LNP 2N/ MODERNATX INC 2022-507621 2020-08-06
EP CISI\’I\?-IPACI)\ISClE[C)) NDSES\,\/IER:\(A EOT 22§NF_|_2R D LNP 2N/ ModernaTX, Inc. 2020-760691 2020-08-06
us PERU'I'CléElECS Af,\;gﬁg[‘ A-l:'l'AElg”\l:/?E'll'_ll-nggs D LNP /2] The University of British Columbia 17/513738 2021-10-28
US | Stable Liquid Lipid Nanoparticle Formulations| D LNP 2N /7| Translate Bio, Inc. 17/534956 2021-11-24
STABLE LIQUID LIPID NANOPARTICLE

PCT QFORMULATIONS D LNP 2N4/ZgH] TRANSLATE BIO, INC. PCT-US2021-060745 | 2021-11-24

LIPID NANOPARTICLE (LNP)
PCT | COMPOSITIONS AND METHODS OF USE D LNP 2N /RAH| THE TRUSTEES OF THE UNIVERSITY OF PCT-US2022-077346 | 2022-09-30

THEREOF PENNSYLVANIA
us CORONAVIRUS RNA VACCINES D LNP 2N/ ModernaTX, Inc. 17/518542 2021-11-03
us CORONAVIRUS RNA VACCINES D LNP 2N/ ModernaTX, Inc. 17/000215 2020-08-21
NOVEL LIPID NANOPARTICLES FOR
PCT | DELIVERY OF NUCLEIC ACIDS COMPRISING| D LNP /2 g8H| CUREVAC SE PCT-EP2022-074435 | 2022-09-02
PHOSPHATIDYLSERINE
IMMUNOGENIC LNP COMPQOSITIONS AND

PCT METHODS THEREOF D LNP 2N/ PFIZER INC. PCT-1B2022-059518 | 2022-10-05
ug P ”ano(;a?éorﬁjz:npgoﬁzn;i:: methods LNP ESSYESL] MODERNATX, INC. 17/850702 2022-06-27
us P ”ano(;a?éorﬁjz:npgoﬁzn;i:: methods LNP ESSYESL] MODERNATX, INC. 17/508786 2021-10-22
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LIPID NANOPARTICLE COMPOSITIONS AND
METHODS OF FORMULATING THE SAME

MODERNATX, INC.

LIPID NANOPARTICLE COMPOSITIONS AND
METHODS OF FORMULATING THE SAME

ModernaTX, Inc.
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Arbutus Biopharma Corporation
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ARBUTUS BIOPHARMA Corp.
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ETHERNA IMMUNOTHERAPIES NV | VRIJE
UNIVERSITEIT BRUSSEL
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eTheRNA Immunotherapies NV | Vrije Universiteit

Brussel
NUCLEIC AClDVE§§|i|IJESCOMB|NAT|ON FM/ZAH| CureVac AG
NUCLEIC AClDVE§§|i|IDESCOMB|NAT|ON TM/ZAH| CureVac AG
NUCLEIC AClDVE§§|i|IDESCOMB|NAT|ON TM/ZAH| CureVac AG
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LIPID NANOPARTICLES FOR DELIVERING
THERAPEUTICS TO LUNGS
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GENEVANT SCIENCES GMBH | HEYES, James |
LAM, Kieu Mong | PALMER, Lorne Ralph
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10-2021-7017641

2019-80088065

PCT-EP2021-051290

10-2022-7028916

PCT-US2021-040913

10-2023-7003860




LIPID NANOPARTICLES FOR DELIVERING
A/ RMH - ~07-
EP THERAPEUTICS TO LUNGS D LNP o/ ZgH] GENEVANT SCIENCES GMBH 2021-836897 2021-07-08

LIPID NANOPARTICLE COMPOSITIONS AND
M JEAH ; ) _0A—
us METHODS FOR MANA DELIVERY D LNP M/ H| Translate Bio, Inc 17/832196 2022-06-03

Lipid nanoparticle compositions and methods

vs for mRNA delivery

D LNP 2N/ | Translate Bio, Inc. 17/556974 2021-12-20

Lipid nanoparticle compositions and methods
for MRNA delivery
LIPID NANOPARTICLE COMPOSITIONS AND

RM/FMH ; ) _ _0R—
EP METHODS FOR MBNA DELIVERY D LNP M/ H| Translate Bio, Inc 2022-152288 2012-06-08

usS D LNP 2H/ZgH| TRANSLATE BIO, INC. 17/556573 2021-12-20

Stereochemically enriched compositions for

CN ) o D LNP 2N/ Translate Bio, Inc. 2022-11265951 2015-06-24
delivery of nucleic acids
Stereochemically enriched compositions for .
us ) o D LNP 2N /7| Translate Bio, Inc. 16/178142 2018-11-01
delivery of nucleic acids
hemicall ich itions fi
gy Sterecchemicaly enriched compositions for LNP R/ R Translate Bio, Inc. 2015-80043663 | 2015-06-24

delivery of nucleic acids

STEREOCHEMICALLY ENRICHED
usS COMPOSITIONS FOR DELIVERY OF D LNP 2H/ZgH| TRANSLATE BIO, INC. 17/382757 2021-07-22
NUCLEIC ACIDS

Modified polynucleotides for the production

uS . ) D LNP /2] ModernaTX, Inc. 16/577734 2019-09-20

of cytoplasmic and cytoskeletal proteins

MODIFIED POLYNUCLEOTIDES FOR THE

PRODUCTION OF BIOLOGICS AND
RM/RAMH : —00-
uS PROTEINS ASSOCIATED WITH HUMAN D LNP A /2 gH| ModernaTX, Inc 17/020522 2020-09-14
DISEASE

JP A U YXE Zelol= 29f 24 D LNP 2H/Z8H| MODERNATX INC 2019-145982 2019-08-08
JP ROl WA L Lt D LNP 2H/ZgH| MODERNATX INC 2017-012947 2017-01-27

COMPOQOSITIONS FOR THE DELIVERY OF
PCT PAYLOAD MOLECULES TO AIRWAY D LNP /2] MODERNATX, INC. PCT-US2022-049537 | 2022-11-10
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LNP COMPOSITIONS COMPRISING RNA
AND METHODS FOR PREPARING, STORING
AND USING THE SAME

BIONTECH SE

COMPOSITIONS AND METHODS FOR
STABILIZATION OF LIPID NANOPARTICLE
MRNA VACCINES

BIONTECH SE

PHARMACEUTICAL COMPOSITIONS
COMPRISING LIPID NANOPARTICLES AND
MRNA, AND METHODS FOR PREPARING

AND STORING THE SAME

BIONTECH SE

PHARMACEUTICAL COMPOSITIONS
COMPRISING PARTICLES AND MRNA AND
METHODS FOR PREPARING AND STORING

THE SAME

kA
FA

BIONTECH SE

LNP COMPOSITIONS COMPRISING RNA
AND METHODS FOR PREPARING, STORING
AND USING THE SAME

FA
FA

BIONTECH SE

RNA COMPOSITIONS COMPRISING A
BUFFER SUBSTANCE AND METHODS FOR
PREPARING, STORING AND USING THE
SAME

FA
FA

BIONTECH SE | BIONTECH DELIVERY
TECHNOLOGIES GMBH

Biodegradable lipids for delivery of nucleic
acids

%
0x
FA
0x

Translate Bio, Inc.

COMPOSITIONS AND METHODS FOR
DELIVERING MESSENGER RNA
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FA
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ARBUTUS BIOPHARMA CORPORATION

Compositions and methods for delivering
messenger RNA
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ARBUTUS BIOPHARMA CORPORATION
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ARBUTUS BIOPHARMA CORP

IMPROVED LIPID NANOPARTICLES FOR
DELIVERY OF NUCLEIC ACIDS

ACUITAS THERAPEUTICS, INC.

PCT-EP2021-081675

PCT-EP2021-081674

PCT-EP2021-081676

PCT-EP2021-081741

PCT-EP2021-059460

PCT-EP2022-059555




KR siate M| st JHME RIA LRt D LNP ZA/ZMH| OFFEtA Hl2tREA 215 10-2022-7008228 | 2020-08-14
P A HZS 98t T RIE Li- AR D LNP EE ACUITAS THERAPEUTICS INC 2002-508754  2020-08-14
IMPROVED LIPID NANOPARTICLES FOR
}_A‘l }_A‘Hj i 1 — —NQ—
EP DELIVERY OF NUCLEIC ACIDS D LNP M/ Acuitas Therapeutics, Inc. 2020-765121 2020-08-14
| o » .
cy  Imeroved lipid nanoparticles for delivery of LNP ESE ACUITAS THERAPEUTICS Inc. 2020-80072049 | 2020-08-14
nucleic acids
us Coronavirus vaccine D LNP XM/ZAH| CUREVAC AG 17/231261 2021-04-15
PCT LIPID NANOPARTICLES D LNP AR ETHERNA IMMUNOTHERAPIES NV PCT-EP2021-065856 | 2021-06-11
O[{YAO0] O|FcE2I|A AEO0| | EH2|K|
KR KA LRt D LNP /RN LI e 10-2023-7001212 | 2021-06-11
EP LIPID NANOPARTICLES D LNP xugxigy  STeANA 'mm““mhe;zf;rw | Vrile Universiteit )1 731100 | 2021-06-11
us CORONAVIRUS VACCINE D LNP ERE2T BioNTech SE 17/699035 2022-03-18
EP CORONAVIRUS VACCINE D LNP AR BioNTech RNA Pharmaceuticals GmbH 2021-168950 | 2021-04-16
us CORONAVIRUS VACCINE D LNP ER e BioNTech SE 17/698829 2022-03-18
CN CORONAVIRUS VACCINE D LNP AR BioNTech RNA Pharmaceuticals GmbH 2021-10413326  2021-04-16
P A2LHO[A A D LNP AR BIONTECH RNA PHARMACEUTICALS GMBH 2021-069705 | 2021-04-16
ICE-BASED LIPID NANOPARTICLE
KA /R MY i ) ~04-
us FORMULATION FOR DELIVERY OF MANA D LNP M2 Translate Bio, Inc 17/239131 2021-04-23
| ICE- lip icl
CN mproved |CE-based lipid nanopartidle. -, LNP R /A Translate Bio, Inc. 2017-80080493  2017-11-10
formulations for delivery of MRNA
P KA Lhe QIRte] A i D LNP /RN MODERNATX INC 2020-512372 | 2018-08-31
VACCINATION AGAINST BACTERIAL AND o o o
PCT S TACORONAYIRLS, INFECTIONS D LNP 0 PFIZER INC. PCT-IB2022-053951 | 2022-04-28
VACCINATION AGAINST PNEUMOCCOCAL - o o
PCT D COVTS, INFECTIONS D LNP 0 PFIZER INC. PCT-IB2022-053992 | 2022-04-29
SYRINGES CONTAINING PHARMACEUTICAL - ] i .
PCT COVPOSTIONS COVPRISING. AN D LNP 0 CUREVAC AG PCT-EP2022-058690 | 2022-03-31
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us Subcutaneous delivery of messenger RNA LNP Translate Bio, Inc. 16/349229 2017-11-10
JP HAM RNAQ| mist M LNP TRANSLATE BIO INC 2022-149154 2022-09-20
Prime-boost regimens involving
us administration of at least one mRNA LNP CureVac SE 15/574146 2016-05-13
construct
US | Methods for ameliorating infusion reactions LNP ARBUTUS BIOPHARMA CORPORATION 16/470490 2017-12-20
JP Y &S TG Het Y LNP ARBUTUS BIOPHARMA CORP 2021-165475 2021-10-07
uS METHODS FOR AMELIORATING INFUSION LNP ARBUTUS BIOPHARMA CORPORATION 17/749657 2022-05-20
REACTIONS
us Subcutaneous Delivery of Messenger RNA LNP Translate Bio, Inc. 17/055251 2019-05-14
JP HAM RNAQ| mist M LNP TRANSLATE BIO INC 2020-564205 2019-05-14
uS MESSENGER RNA VACCINES AND USES LNP Translate Bio, Inc. 17/705803 2022-03-28
THEREOF
JP HIAIX RNA &4 21 7 ALS LNP TRANSLATE BIO INC 2020-566618 2019-05-29
i i DIE=E/p|E=g|
US Preparation ahd storfage of liposomal RNA |ZE/2Z 2 BioNTech SE 16/757054 2018-10-18
formulations suitable for therapy A
% st5 22 E/2ZE
JP | XI=0 M3t 2|2E RNA HHQ XX ¥ Bt N BIONTECH SE 2023-000105 2023-01-04
PREPARATION AND STORAGE OF 2mE /omze
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products thereof
syt TG Alel A9 SiEE T HEH 3o TAAT17am b AT 7T AT
JP E LNP JIEF Al K YAIVIX FoAZ—X PHATI—F7 2019-553884 2018-03-29

—
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APPLICATION OF COMPOUND OR

TRADITIONAL CHINESE MEDICINE
CN EXTRACT IN PREPARATION OF NUCLEIC E LNP J|EF M XIE Clll-\III?\ITgLEJTE\CiII;EBl\ﬁslgFMl\E/lDEchlé;I_s CSEINEEESES 2019-80023092 | 2019-03-28
ACID DELIVERY AGENT, AND RELATED

PRODUCTS

Lipid nanoparticles and use thereof in nucleic

N acid delivery

E LNP 4l PEG AHE CHINA PHARMACEUTICAL University 2022-10094484 | 2022-01-26

Pegylated lipid, liposome modified by
pegylated lipid, pharmaceutical composition
containing liposome, and preparation and
application of pharmaceutical composition

CN E LNP 4l PEG AE XIAMEN SINOPEG BIOTECH Co.,Ltd. 2021-10780186 2021-07-09

Pegylated lipid, liposome modified by
pegylated lipid, pharmaceutical composition
containing liposome, and preparation and
application of pharmaceutical composition

CN E LNP 4l PEG AE XIAMEN SINOPEG BIOTECH Co.,Ltd. 2021-10780188 2021-07-09

Pegylated lipid, liposome modified by
pegylated lipid, pharmaceutical composition
containing liposome, and preparation and
application of pharmaceutical composition

CN Pegylated lipid E LNP At PEG XE XIAMEN SINOPEG BIOTECH Co.,Ltd. 2022-10994007 2021-07-23

PEGYLATED LIPID, LIPOSOME MODIFIED
THEREBY, PHARMACEUTICAL
PCT COMPOSITION CONTAINING LIPOSOME, E LNP A+t PEG AE XIAMEN SINOPEG BIOTECH CO., LTD PCT-CN2022-085526 | 2022-04-07
PREPARATION THEREOF, AND USE
THEREOF

CN E LNP 4l PEG AHE XIAMEN SINOPEG BIOTECH Co.,Ltd. 2021-10780189 2021-07-09
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Pegylated lipid, liposome modified by
pegylated lipid, pharmaceutical composition

CN o . LNP 47t PEG X XIAMEN SINOPEG BIOTECH Co.,Ltd. 2022-80003644 2022-04-07
containing liposome, and preparation and
application of pharmaceutical composition
PEGYLATED LIPID AND LIPOSOME
MODIFIED THEREBY, AND
PCT PHARMACEUTICAL COMPOSITION LNP 47t PEG X XIAMEN SINOPEG BIOTECH CO., LTD PCT-CN2022-085528 | 2022-04-07
COMPRISING LIPOSOME AND
PREPARATION AND USE THEREOF
Pegylated lipid, liposome modified by
gy Pegviated lipid, pharmaceutical composition LNP A PEG RIS XIAMEN SINOPEG BIOTECH Co.,Ltd. 2022-80003648 | 2022-04-07
containing liposome, and preparation and
application of pharmaceutical composition
NOVEL PEG LIPID COMPOUND,
PCT  PREPARATION METHOD THEREFOR, AND LNP 47t PEG X GUANGZHOU ANOVENJ_SHARMACEUHCAL co. PCT-CN2022-094810 | 2022-05-25
COMPQSITION AND USE THEREOF
Novel PEG lipid compound as well as
CN preparation method, composition and LNP M PEG XE Guangzhou Gushen Pharmaceutical Co.,Ltd. 2021-11133235 2021-09-27
application thereof
NOVEL DEUTERATED PEG LIPID
COMPOUND, PREPARATION METHOD GUANGZHOU ANOVENT PHARMACEUTICAL
’ AI_| XXI — — —NR-
PCT THEREFOR. COMPOSITION AND LNP 1 PEG XIE CO.LTD PCT-CN2022-095095 | 2022-05-26
APPLICATION THEREOF
Novel deuterated PEG lipid compound as well
CN as preparation method, composition and LNP At PEG AE Guangzhou Gushen Pharmaceutical Co.,Ltd. 2021-11133137 | 2021-09-27
application thereof
PCT LIPID COMPOSITION LNP 47t PEG X FUJIFILM CORPORATION PCT-JP2021-033635 | 2021-09-14
CN Lipid composition LNP 47t PEG X FUJIFILM Corp. 2021-80062862 2021-09-14
Cationic cholesterol derivative,
CN | nano-composite and preparation method and LNP At AHE SHANGHAI JIAO TONG University 2022-10009042 2022-01-05

application of nano-composite




LIPID-BASED FORMULATIONS

US | CONTAINING SALTS FOR THE DELIVERY OF LNP A AHE ethris GmbH 17/268435 2019-08-12
RNA
CN Cationic lipid compound, composition LNP N Q0|2 RJE Suzhou Aibo Biotechnology Co.,Ltd. 2021-10525389 | 2021-05-14
containing same and application
CN Cationic lipid compound, composition LNP N Q0|2 RJE Suzhou Aibo Biotechnology Co.,Ltd. 2021-10625362 | 2021-05-14
containing same and application
oy | Cationic lipid molecule, and application LNP A ol XA GUANGZHOU RIBOBIO Co..Ltd. 2018-10225566  2018-03-19
thereof in nucleic acid delivery
Lipid compound, lipid carrier based on lipid - . .
CN compound, nucleic acid lipid nanoparticle LNP Lt ol RIE Suzhou Kerui Malc?o Blict)gwedmal Technology 2021-11413024 | 2021-11-25
composition and pharmaceutical preparation R
oy | High-efficiency low-toxicity DNA and RNA LNP M Qo2 Rp CENTRAL CHINA NORMAL University 2021-11633616  2021-12-15
lipid delivery carrier
BENZENE-1,3,5-TRICARBOXAMIDE
< AR 20|2 XA i i i _ 05—
EP DERIVATIVES AND USES THEREOF LNP T YO[= X| Ohio State Innovation Foundation 2021-175822 2016-05-20
us CATIONIC LIPIDS AND TRANSFECTION LNP A Yoj= XA FACTOR BIOSCIENCE INC. 17/553564 2021-12-16
METHODS
us Cationic lipids and transfection methods LNP At Yoz XA FACTOR BIOSCIENCE INC. 16/930901 2020-07-16
Novel cationic lipi Il
cn | Novel cationic lipid compound as well as LNP M7 0|2 KR | Yingweiwo Biotechnology (Suzhou) Co.,Ltd. 202210103143 2022-01-27
composition and application thereof
N Amino lipid as WeI'I as' preparation method LNP A7 202 Kp Seventh Aff|l|§ted'Hosp|tal of Sun Yat sen 2022-10082815 2022-01-25
and application thereof University (Shenzhen)
cn | lonizable fipid as well as preparation method LNP A Q0|2 K& | Zhejiang Huike Zehua Biotechnology Co.Ltd. | 2022-10137654 | 2022-02-15
and application thereof
N | LiPid compound, composition containing lipid LNP A7 0|2 K& | SOUTH CHINA University OF TECHNOLOGY | 2022-10043332 | 2022-01-14
compound and application
N Bivalent ionizable lipid compound, LNP A 20j2 xR Institute of basic medicine and oncology, Chinese 2022-10159511 2022-02-22

composition and application thereof

Academy of Sciences (Preparatory)
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Cationic lipid compounds and compositions

CN and uses for delivery of nucleic acids LNP At Yol XA Shenzhen Ruiji Biotechnology Co.,Ltd. 2022-10286081 2022-03-23
oy |t CO”l‘;‘r’;’ESLJr:’g”;izs'a“;’;ig;’;;i'“'”g lpid LNP M7 0|2 KE | SOUTH CHINA University OF TECHNOLOGY = 2022-10353135  2022-04-02
lonizable tertiary amine lipid containing
CN multiple ester bonds as well as synthesis LNP At Yol XA DALIAN MINZU University 2022-10374956 2022-04-11
method and application thereof
Lioi i
CN 'E'ﬁar‘;:’;‘lzzkt‘g égﬁsongﬁi;n”d LNP AT 0|2 KA Naptide (Qingdac) Biomedical Co.,Ltd. 2021-10057708 | 2021-01-15
Lipids and lipid compositions for delivery of R Institute of basic medicine and oncology, Chinese
A Q]2 X|= ) - —02-
N therapeutic or prophylactic agents LNP Tt 2012 X Academy of Sciences (Preparatory) 2022-10512065 2022-02-22
N lonizable cationic compound and application LNP A o0je K[ Institute of basic medic';ine and oncology, Chinese 2022-10159468 2022-02-22
of compound thereof Academy of Sciences (Preparatory)
Aoolication of ionizable lioi .
CN ppr']za;';’; Zcﬂsz Ze'lfv'zr;;os”y";ixd " LNP A7 ol K WUHAN BINHUI BIOTECH Co. Ltd. 2021-11534587  2021-12-15
Bivalent ionizable lipid compound, Institute of basic medicine and oncology, Chinese
N LNP A 2ol XA ) 2022-1054449 2022-02-22
¢ composition and application thereof T 01 A Academy of Sciences (Preparatory) 0 0 0 022-0
Bivalent ionizable lipid compound, Institute of basic medicine and oncology, Chinese
N LNP A 2ol XA ) 2022-1015949 2022-02-22
¢ composition and application thereof Tt 01 A Academy of Sciences (Preparatory) 0 0 0 022-0
PCT LIPIDS SUITABé_ELK/CéiYNUCLEIC ACD LNP A Yoj= XA RAMOT AT TEL-AVIV UNIVERSITY LTD. PCT-1L2022-050139 | 2022-02-02
PCT CATIONIC LIPID LNP Aot L0|12 XA SHIONOGI & CO., LTD. PCT-JP2022-004118 | 2022-02-02
UNSATURATED DENDRIMERS
COMPOSITIONS,RELATED THE BOARD OF REGENTS OF THE UNIVERSITY
: A7} 90|12 KJE _ _ 19—
PeT FORMULATIONS, AND METHODS OF USE LNP T 201 A OF TEXAS SYSTEM PET-US2021-062717 | 2021-12-09
THEREOF
Cationic lipid compound as well as R Rongcan biomedical technology (Shanghai)
AT 9502 K[E _ 03—
N preparation method and application thereof LNP Tt 2012 X Co.,Ltd. | SHANGHAI JIAO TONG University 2022-1034439% 2022-03-81
oy | omizable fipid as well as composition and LNP M7 o2 XA SOUTHEAST University 2002-10187286  2022-02-28

application thereof




APPLICATION OF IONIZABLE CATIONIC
LIPID ANALOGUE MATERIAL AS NUCLEIC

Al 9012 K| _ _ _ 19—
PCT ACID DRUG DELIVERY VECTOR OR LNP 7 LOI2 X| SUN YAT-SEN UNIVERSITY PCT-CN2021-136192 | 2021-12-07
TRANSFECTION REAGENT
Application of ionizable cationic lipid analogue
CN | material as nucleic acid drug delivery carrier LNP At Yol XE SUN YAT-SEN University 2021-10183415 2021-02-09
or transfection reagent
Us Lipids and lipid ComPOS|t|ons for the delivery LNP N 90|12 RJ Novartis AG 17/104294 2020-11-25
of active agents
LIPIDS AND LIPID COMPOSITIONS FOR THE
Al Q0|2 KA ; - 19—
EP DELIVERY OF ACTIVE AGENTS LNP 7 LOI2 X| Novartis AG 2021-159951 2014-12-17
LIPID NANOPARTICLE COMPOSITIONS
PCT CONTAINING MONOESTER CATIONIC LNP A Yoj= XA MERCK SHARP & DOHME CORP. PCT-US2021-061336 | 2021-12-01
LIPIDS
N | LiPid compound, composition containing lipid LNP A7 Q0|2 K& | Yaotang (Shanghai) Biotechnology Co.,Ltd. 2022-10725548  2022-06-23
compound and application
cy | Cationic lipid molecule for mANA delivery and LNP N o2 XA Zhejiang University of Technology 2022-10683271  2022-05-26
preparation method and application thereof
IONIZABLE LIPIDS AND LIPID
NANOPARTICLES COMPRISING SAID
AT Q0|2 XA _ _ _04~-
PCT IONIZABLE LIPIDS FOR DELIVERY OF LNP T LOI2 X| UNIVERSITEIT GENT PCT-EP2022-058841 | 2022-04-04
THERAPEUTIC AGENTS
SOGO PHARMACEUTICAL CO., LTD. | SHIZUOKA
AT o) XA : _ _ 04~
PCT LIPID AND COMPOSITION LNP 7 LoI2 X| PREFECTURAL UNIVERSITY CORPORATION PCT-JP2022-017539 | 2022-04-11
N Cationic lipid Compc?unds and Cor'npos'|t|ons LNP A 20j2 X Shenzhen Rum 3|otechnology Co.,Ltd. | Wuhan 2022-10695125 2022-06-20
and uses for delivery of nucleic acids Ruiji Biotechnology Co.,Ltd.
IONIZABLE LIPIDS AND COMPOSITIONS
A Q0|2 X[E . _ _ _04-
PCT FOR NUCLEIC ACID DELIVERY LNP T YO[= X| CHENGDU WESTGENE BIOPHARM CO., LTD | PCT-CN2022-086310 | 2022-04-12
Preparation and use of lipid molecules for Institute of basic medicine and oncology, Chinese
CN delivery of active ingredients and LNP Aot L0|12 XA . 2022-10829701 2022-07-15

compositions thereof

Academy of Sciences (Preparatory)
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KR | it Ol23t A ¥ OIF E&foh= AE U YA LNP At Y0l XA FABA HELIHEHFEA 10-2022-0025069 | 2022-02-25
Long-chain alkyl ester amine lipid compound
CN | as well as preparation method and application LNP At Yoz XA Renjing (Suzhou) Biotechnology Co.,Ltd. 2022-10884245 2022-07-26
thereof in nucleic acid delivery
CN Cationic lipid and application thereof LNP Al 20|12 XA Yingweiwo Biotechnology (Suzhou) Co.,Ltd. 2021-11673242 | 2021-12-31
CN Amino lipid as Wel'l as' preparation method LNP A o0je K[ Seventh Affilifated'Hospital of Sun Yat sen 2022-10812013 2022-07-12
and application thereof University (Shenzhen)
LIPID COMPOUND AND USE THEREOF IN
A 20|12 KR ) _ | —0F—
PCT DELIVERY OF NUCLEIC ACID LNP T YO[= X| BEIJING TRICISIONBIO THERAPEUTICS INC. | PCT-CN2022-094532 | 2022-05-23
ey | Lipid compounds agiht::r'; use i nucleic acid LNP A7 Q0|2 XZ | BEWING TRICISION BIOTHERAPEUTICS Inc. | 2022-10567488 | 2022-05-23
on | oniable cationic ipd 5 and nano-iposome LNP A7 9O[2 X[F | Beijing Huapeng Biotechnology Co.Ltd. 2022-11367819  2022-11-01
particles composed of same
Cationic lipid C6-A1 capable of being ionized
CN and nano-liposome particles composed of LNP At Yol XA Beijing Huapeng Biotechnology Co.,Ltd. 2022-11368759 2022-11-03
cationic lipid C6-A1
Cationic lipid C5-A2 capable of being ionized
CN and nano-liposome particles composed of LNP At Yoz XA Beijing Huapeng Biotechnology Co.,Ltd. 2022-11373375 2022-11-04
cationic lipid C5-A2
Cationic lipid C6 capable of being ionized and
CN nano-liposome particles composed of LNP At Yol XA Beijing Huapeng Biotechnology Co.,Ltd. 2022-11370059 2022-11-03
cationic lipid C6
lonizable heterocyclic ring—containing lipid
CN molecule and application thereof in LNP At Yol XA Nanjing Jimai Biotechnology Co.,Ltd. 2022-11226357 2022-10-09
preparation of lipid nanoparticles
LIPID COMPOUND AS WELL AS LIPID
VECTOR, NUCLEIC ACID LIPID
us NANOPARTICLE COMPOSITION, AND LNP At Y0l XIH PURECODON (HONG KONG) BIOPHARMA 17/873404 2022-07-26

PHARMACEUTICAL PREPARATION
COMPRISING THE SAME

LIMITED




PCT

LIPID COMPOUNDS, AND LIPID CARRIER,
NUCLEIC ACID LIPID NANOPARTICLE
COMPOSITION AND PHARMACEUTICAL
PREPARATION CONTAINING SAME

PURECODON (HONGKONG) BIOPHARMA
LIMITED

PCT-CN2022-080352

2022-03-11

EP

LIPID COMPOUNDS, AND LIPID CARRIER,
NUCLEIC ACID LIPID NANOPARTICLE
COMPOSITION AND PHARMACEUTICAL
PREPARATION CONTAINING SAME

LNP

Purecodon (Hongkong) Biopharma Limited

2022-737698

2022-03-11

CN

Lipid compounds and lipid carrier, nucleic
acid lipid nanoparticle composition and
pharmaceutical preparation containing lipid
compounds

LNP

Suzhou Kerui Maide Biomedical Technology
Co.,Ltd.

2021-10662426

2021-06-15

CN

Long-chain alkyl ester amine compound,

preparation method thereof and application of

long—chain alkyl ester amine compound in
nucleic acid delivery

LNP

Renjing (Suzhou) Biotechnology Co.,Ltd.

2022-10546254

2022-05-19

CN

Lipid compound and lipid nanoparticles

LNP

Shanghai Naicheng Biotechnology Co.,Ltd.

2022-11000443

2022-08-19

PCT

IONIZABLE LIPID COMPOUND FOR
NUCLEIC ACID DELIVERY AND LNP
COMPOSITION THEREOF

LNP

JENKEM TECHNOLOGY CO., LTD. (TIANJIN) |
CANSINO (SHANGHAVI) BIOLOGICAL RESEARCH
CO., LTD.

PCT-CN2022-091881

2022-05-10

CN

Novel ionizable lipid for nucleic acid delivery
and LNP composition thereof

LNP

JENKEM TECHNOLOGY Co.,Ltd. (TIANJIN) |
Kangxinuo (Shanghai) biological research and
Development Co.,Ltd.

2022-10114477

2022-01-30

CN

Cationic lipid compounds and compositions
and uses for delivery of nucleic acids

LNP

Shenzhen Ruiji Biotechnology Co.,Ltd. | Wuhan
Ruiji Biotechnology Co.,Ltd.

2022-10926949

2022-08-03

PCT

NOVEL CATIONIC LIPID COMPOUND

LNP

GUANGZHOU ANOVENT PHARMACEUTICAL CO.
LTD

PCT-CN2022-083244

2022-03-28

CN

Novel cationic lipid compounds

LNP

Guangzhou Gushen Pharmaceutical Co.,Ltd.

2021-10933407

2021-08-13

PCT

NOVEL CATIONIC LIPID COMPOUND

LNP

GUAGNGZHOU ANOVENT PHARMACEUTICAL
CO., LTD.

PCT-CN2022-084244

2022-03-31

CN

Novel cationic lipid compound

LNP

Guangzhou Gushen Pharmaceutical Co.,Ltd.

2021-10930421

2021-08-13
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CN Novel cationic lipid compound (1) LNP A Yol X1 Guangzhou Gushen Pharmaceutical Co.,Ltd. 2021-10969391 2021-08-23
PCT NOVEL CATIONIC LIPID COMPOUND LNP Aot L0|12 XA GUANGZHOU ANOVENJ_SHARMACEUHCAL co. PCT-CN2022-084270 | 2022-03-31
CN Novel cationic lipid compounds LNP A YOI2 X | Guangzhou Gushen Pharmaceutical Co.,Ltd. 2021-10969879  2021-08-23
PCT NOVEL CATIONIC LIPID COMPOUND LNP Aot L0|12 XA GUANGZHOU ANOVENJ_SHARMACEUHCAL co. PCT-CN2022-084284 | 2022-03-31
CN Novel cationic lipid compounds LNP At YOI2 X | Guangzhou Gushen Pharmaceutical Co.,Ltd. 2021-10970009 | 2021-08-23
PCT NEW CATIONIC LIPID COMPOUND LNP Aot L0|12 XA GUANGZHOU ANOVENJ_SHARMACEUHCAL co. PCT-CN2022-084312 | 2022-03-31
CN Novel cationic lipid compounds LNP At YOI2 X | Guangzhou Gushen Pharmaceutical Co.,Ltd. 2021-10970112  2021-08-23
PCT NOVEL CATIONIC LIPID COMPOUND LNP Aot L0|12 XA GUANGZHOU ANOVENJ_SHARMACEUHCAL co. PCT-CN2022-084347 | 2022-03-31
CN NOVEL CATIONIC LIPID COMPOUND (Il) LNP At Qo2 X1H Guangzhou Gushen Pharmaceutical Co.,Ltd. 2021-10978734 | 2021-08-25
Cationic lipid, liposome containing cationic
lipid, nucleic acid pharmaceutical
CN | composition containing liposome as well as LNP At Yol XA XIAMEN SINOPEG BIOTECH Co.,Ltd. 2022-80003594 2022-04-01
preparation and application of nucleic acid
pharmaceutical composition
Cationic lipid, liposome containing cationic
lipid, nucleic acid pharmaceutical
CN | composition containing liposome, preparation LNP At Yol XA XIAMEN SINOPEG BIOTECH Co.,Ltd. 2021-10839008 2021-07-23
and application of nucleic acid pharmaceutical
composition
CATIONIC LIPID, LIPOSOME CONTAINING
CATIONIC LIPID, AND NUCLEIC-ACID
PCT PH?S%F&?I\EI%ECGIE’OCS%TAPS ill-\In[?N LNP A Yoj= XA XIAMEN SINOPEG BIOTECH CO., LTD PCT-CN2022-084775 | 2022-04-01
PREPARATION AND APPLICATION
THEREOF
N lonizable lipid compound as well as LNP A 20[2 XA NATIONAL CENTER FOR NANOSCIENCE AND 2002-11458768 2022-11-21

preparation method and application thereof

TECHNOLOGY




GUANGZHOU ANOVENT PHARMACEUTICAL CO.

PCT NOVEL CATIONIC LIPID COMPOUND LNP Aot L0|2 XA LD PCT-CN2022-085245 | 2022-04-06
CN Novel cationic lipid compounds LNP At Yol XA Guangzhou Gushen Pharmaceutical Co.,Ltd. 2021-11030626 2021-09-03
PCT NOVEL CATIONIC LIPID COMPOUND LNP Aot L0|12 XA GUANGZHOU ANOCVCET;DPHARMACEUHCAL PCT-CN2022-092599 | 2022-05-13
CN Novel cationic lipid compounds LNP At Yoz XA Guangzhou Gushen Pharmaceutical Co.,Ltd. 2021-11030769 2021-09-03
PCT NOVEL CATIONIC LIPID COMPOUND LNP Aot L0j2 XA GUANGZHOU ANOCVCET;DPHARMACEUHCAL PCT-CN2022-093432 | 2022-05-18
CN Novel cationic lipid compounds LNP At Yoz XA Guangzhou Gushen Pharmaceutical Co.,Ltd. 2021-11031064 2021-09-03
CN Novel cationic lipid compounds LNP At Yol XA Guangzhou Gushen Pharmaceutical Co.,Ltd. 2021-11031198 2021-09-03
PCT | AMINO LIPID AND APPLICATION THEREOF LNP Aot L0|2 XA SHENZHEN MAG'CRNGI?OTECHNOLOGY . PCT-CN2022-111656 | 2022-08-11
CN Amino lipid and application thereof LNP AT %012 XA Seventh Afﬁl@ted'Hospnal of Sun Yat sen 2021-11017566 2021-09-01
University (Shenzhen)
IONIZABLE LIPID MOLECULE,
PREPARATION METHOD THEREFOR, AND IMMORNA (HANGZHOU) BIOTECHNOLOGY CO.,
A7 Q0|2 XA _ - ~00-
PeT APPLICATION THEREOF IN PREPARATION LNP T 01 A LTD. PCT-CN2021-119577 | 2021-09-22
OF LIPID NANOPARTICLE

lonizable lipid molecule, preparation method
CN thereof, and application of ionizable lipid LNP At L0|2 X&' | Jiachen Xihai (Hangzhou) Biotechnology Co.,Ltd. 2021-10159969 2021-02-05

molecule in preparation of lipid nanoparticles

lonizable lipid molecule, preparation method
CN thereof and application of ionizable lipid LNP At L0|2 X&' | Jiachen Xihai (Hangzhou) Biotechnology Co.,Ltd. 2021-80003000 2021-09-22

molecule in preparation of lipid nanoparticles
yg | Lipids and complexes for the delivery of LNP A Qo2 X[ RYBOQUIN COMPANY LTD 16/082785 | 2017-03-10

biologically-active material to cells

M O| ME5IH st X0 M2 Q|5+ XA
o AEU S n_l°fg;|" =8 Fi AR LNP A7 90l X 2|23 ZHOjL| YElr) 10-2018-7028771 | 2017-03-10

MESHY Bt 2ZI0| k o] M2 95t XA )
Jp | BN HE 2T AERS TIS HE X LNP AT ol XX Ryboquin Company  Ltd 2018-566651 2017-03-10
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LIPIDS AND COMPLEXES FOR THE

CN DELIVERY OF BIOLOGICALLY-ACTIVE LNP Aot L0|12 XA Rebokun Co.,Ltd. 2017-80016526 | 2017-03-10
MATERIAL TO CELLS
PCT NOVEL CATIONIC LIPID COMPOUND LNP Aot L0|2 XA GUANGZHOU ANOCVCEI\EDPHARMACEUHCAL PCT-CN2022-093196 | 2022-05-17
CN Novel cationic lipid compounds LNP At Yoz XA Guangzhou Gushen Pharmaceutical Co.,Ltd. 2021-11043919 2021-09-07
IONIZABLE LIPOSOME, PREPARATION M|A f/:i)tlglszAH(Eélll-lil\ll\lGG)HTAEl)CI-Fl’NHi:;{f\)/li\élEcL?Tl Cirl_D '
A7 Q0|2 XA _ - _00-
PCT | THEREOF, AND APPLICATION THEREOF IN LNP T LOI2 X| CO.. LTD. | SHANGHAI CELL THERAPY GROUP PCT-CN2022-118198 | 2022-09-09
GENE DELIVERY
CO., LTD
LIPID COMPOUND AS WELL AS LIPID
CARRIER, NUCLEIC ACID LIPID
us NANOPARTICLE COMPOSITION AND LNP A 0|2 K& | Suzhou Curemed Biomedical Technology Co. Ltd 17/870313 2022-07-21
PHARMACEUTICAL PREPARATION
CONTAINING SAME
LIPID COMPOUND AS WELL AS LIPID
CARRIER, NUCLEIC ACID LIPID
EP NANOPARTICLE COMPOSITION AND LNP A o[ K& | Suzhou Curemed Biomedical Technology Co. Ltd 2022-184814 2022-07-13
PHARMACEUTICAL PREPARATION
CONTAINING SAME
Lipid compound, lipid carrier containing lipid - . .
CN compound, nucleic acid lipid nanoparticle LNP Aot L0|12 XA Suzhou Kerui Malcéeo Bli(sgwedmal Technology 2021-10821782 | 2021-07-21
composition and pharmaceutical preparation T
LIPID PARTICLES FOR NUCLEIC ACID
PCT | DELIVERY AND CLINICAL APPLICATIONS LNP A ¥o|2 XA RAMOT AT TEL-AVIV UNIVERSITY LTD. PCT-1L2021-050571 | 2021-05-19
OF SAME
LIPID PARTICLES FOR NUCLEIC ACID
EP DELIVERY AND CLINICAL APPLICATIONS LNP M ¥o|2 XA Ramot at Tel-Aviv University Ltd. 2021-809082 2021-05-19
OF SAME
PCT FUNCTIONAL LIPID DERIVATIVES AND LNP A Yoj= XA OHIO STATE INNOVATION FOUNDATION PCT-US2021-033598 | 2021-05-21

USES THEREOF




FUNCTIONAL LIPID DERIVATIVES AND
A 20|12 KR i i i - —05-
EP USES THEREOF E LNP T 0|2 XA Ohio State Innovation Foundation 2021-809433 2021-05-21
PCT THIOPHENE-BASED LIPIDS E LNP A Yoj= XA OREGON STATE UNIVERSITY PCT-US2022-044835 | 2022-09-27
CN Cationic lipid compound as well as E LNP N7 Qo2 XA Hefei Afana Biotechnology Co.Ltd. 2001-11142786  2021-09-28
preparation method and application thereof
Beijing Yitai Pharmaceutical Technology Co.,Ltd.
CN lonizable lipid compounds E LNP At Yol XA | Hangzhou Yetai Pharmaceutical Technology 2022-11419893 2022-11-14
Co.,Ltd.
NOVEL CATIONIC LIPID COMPOUND,
PREPARATION METHOD THEREFOR GUANGZHOU ANOVENT PHARMACEUTICAL
’ AT Q0|2 X& _ | —0F—
PCT COMPOSITION AND APPLICATION E LNP 7 2012 XE CO.. LTD. PCT-CN2022-094590 | 2022-05-24
THEREOF
qn  Novel cationic lipd compounds, preparation LNP M7 Q0|2 K& Guangzhou Gushen Pharmaceutical Co.Ltd. | 2021-11106727 | 2021-09-22
method, composition and application thereof
LIPIDS AND LIPID COMPOSITIONS FOR THE
A 20|12 KR ; — —03-
EP DELIVERY OF ACTIVE AGENTS E LNP 7 Lo XE Novartis AG 2019-183987 2014-03-06
JP St MR dolzd AIE 2 1 AME E LNP At Y0l XIH RAMOT AT TEL-AVIV UNIVERSITY LTD 2019-522244 2017-11-07
CATIONIC LIPIDS FOR NUCLEIC ACID
A 20|12 KR —_Avi ; ; ) _ —11-
EP DELIVERY AND PREPARATION THEREOF E LNP 1 0|2 XA Ramot at Tel-Aviv University Ltd 2017-869620 2017-11-07
BIODEGRADABLE LIPIDS FOR THE
AT Q0|2 X& ) : —00-
us DELIVERY OF ACTIVE AGENTS E LNP T L0122 RE ALNYLAM PHARMACEUTICALS, INC 17/250952 2019-09-27
JP 2 22 NS Ht MEad AE E LNP At Y0l XA ALNYLAM PHARMACEUTICALS INC 2021-542068 2019-09-27
BIODEGRADABLE LIPIDS FOR THE
AT Q0|2 X& lnc. _ —09-
CN DELIVERY OF ACTIVE AGENTS E LNP T Y0|= XA ALNYLAM PHARMACEUTICALS, Inc 2019-80077559 | 2019-09-27
BIODEGRADABLE LIPIDS FOR THE
A 20|12 KR icals, Inc. - —09-
EP DELIVERY OF ACTIVE AGENTS E LNP T Y0|= XA Alnylam Pharmaceuticals, Inc 2019-789841 2019-09-27
KR Yol2d AE & 09 B E LNP Aot L0|2 XA THE] HIOIQALO|RIA Q13 10-2022-7002876 | 2020-07-03
JP Yol XEH & O AR E LNP Aot L0|12 XA FACTOR BIOSCIENCE INC 2021-577513 2020-07-03
EP CATIONIC LIPIDS AND USES THEREOF E LNP At Lol XJH Factor Bioscience Inc. 2020-835628 2020-07-03
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CN Cationic lipids and uses thereof E LNP Aot L0|2 XA FACTOR BIOSCIENCE Inc. 2020-80061516 2020-07-03
uS CONS',I\'IRAL\:IC\I)'I;AI;)AIIIEFE:?SL,SN\ICDOT;EQ\I[I{\IHGIEREOF E LNP At Y0l XIH GEORGIA TECH RESEARCH CORPORATION 17/630861 2020-07-24
KR | 748 AZS gRole 22 H 09 8 E LNP At Lol XJH X0 B2 2IMX| FE01 10-2022-7006660 | 2020-07-24
JP TEE AEE Zgole U Mz 3 I M8 E LNP At Y0l XIH GEORGIA TECH RESEARCH CORP 2022-506087 2020-07-24
EP CONS]NRAEIC\I)'I;AI;JA IFF?I;ASL,SANICS ﬁ;@g\”'l,'\lHGEREOF E LNP Aot L0|2 XA Georgia Tech Research Corporation 2020-846355 2020-07-24
o | Nenomaterials comprising restrictive fipids | ¢ LNP A oI A GEORGIA TECH RESEARCH Corp. 2020-80068505 | 2020-07-24
and uses thereof
KR Li=3 E LNP At Yol XIH 710|E H2tREIA AAM 10-2022-7022734 | 2020-12-02
JP L ME E LNP At Y0l XIH K €82 —-FT (7R, TIVIINS— 2022-534275 2020-12-02
EP NANOMATERIALS E LNP A Yoj= XA Guide Therapeutics, LLC 2020-895707 2020-12-02
uS NANOMATERIALS E LNP Aot L0|12 XA Guide Therapeutics, Inc. 17/142595 2021-01-06
KR Lr=d E LNP At Lol XJH 710|= HI2HREIA S| 10-2022-7026151 | 2021-01-06
JP L Rz E LNP At Y0l XIH AAF €82 T (7R, TIVIINS— 2022-542118 2021-01-06
CN Nanomaterial E LNP A Yoj= XA Gade Therapeutics LLC 2021-80016840 2021-01-06
MULTICOMPONENT DELIVERY SYSTEMS
PCT FOR POLYANIONIC CARGO COMPOUND E LNP M YOI XE NUTCRACKER THERAPEUTICS, INC. PCT-US2021-044885 | 2021-08-06
DELIVERY
COMPQOSITIONS COMPRISING
PCT HYDROXYETHYL-CAPPED CATIONIC E LNP Aot L0|12 XA NUTCRACKER THERAPEUTICS, INC. PCT-US2022-039505 | 2022-08-05
PEPTOIDS
PCT CO&A;%%NDDSS’C;O&TSS'TT'SENSE OAFND E LNP A ol R ONCORUS, INC. PCT-US2022-011463 | 2022-01-06
PCT NII,LF:II(?)FSAC;{R'I{IIEOLENC?M/:’EEI'EE:\IDS E LNP A Yoj= XA SUZHOU ABOGEN BIOSCIENCES CO., LTD. | PCT-CN2022-094227 | 2022-05-20
PCT IONIZABLE CATIONIC COMPOUND E LNP At Y0l XIH SEQIRUS INC. PCT-1B2022-059215 | 2022-09-28




LIPID NANOPARTICLE COMPOSITIONS FOR

PCT DELIVERING CIRCULAR LNP At Yol XE ORNA THERAPEUTICS, INC. PCT-US2022-045408 | 2022-09-30
POLYNUCLEQTIDES
NEW TYPE PYRROLIDINE TYPE LIPID
COMPOUND, PREPARATION METHOD GUANGZHOU ANOVENT PHARMACEUTICAL CO.
’ Al 9012 K| _ _ _05—
PCT THEREFOR. AND COMPOSITION AND USE LNP T LOI2 X| LTD PCT-CN2022-094028 | 2022-05-20
THEREOF
Pyrrolidine novel lipid compound, preparation .
CN o o LNP A Yoj= XIE Guangzhou Gushen Pharmaceutical Co.,Ltd. 2021-11110832 2021-09-22
method, composition and application thereof
oy | Zwitterionic polypeptide lipid molecule and LNP M o2 XA ZHEJIANG University 2023-10039988  2023-01-12
application thereof
PCT BIOINSPIRED LIPID DERIVATIVES AND LNP A Yoj= XA OHIO STATE INNOVATION FOUNDATION PCT-US2021-046501 | 2021-08-18
USES THEREOF
LIPID COMPOUNDS AND LIPID
A Q0|2 XA . ) _ _ ~10-
PCT NANOPARTICLE COMPOSITIONS LNP T Q0|2 X| SUZHOU ABOGEN BIOSCIENCES CO., LTD. | PCT-CN2022-123724 | 2022-10-07
N Amino lipid anq pr'eparatlon method and LNP A Q0] xR Seventh Affl|l€ited'HOSplta| of Sun Yat sen 2022-10807717 2022-07-11
application thereof University (Shenzhen)
lonizable cationic lipid compounds and
BEIJING YOUCARE KECHUANG
. i o AT 0|2 KA _ _01-
CN | compositions for deltliys of nucleic acids and LNP T LOI2 X| PHARMACEUTICAL TECHNOLOGY Co..Ltd. 2023-10010951 2023-01-05
Use of ionizable lipid compounds in the
CN preparation of nucleic acid drug delivery LNP At Yoz XA CENTRAL SOUTH University 2022-11314083 2022-10-25
systems
Y o MES Het 27| ¥ 2 MOIEEYEE
JP ooz Bhe MY XX LNP At Yol2 XE ALNYLAM PHARMACEUTICALS INC 2022-179733 2022-11-09
NITROGEN-CONTAINING CATIONIC LIPID
Al 9012 K| ) ) _ _ ~10-
PCT AND APPLICATION THEREOF LNP T YOI X| XIAMEN SINOPEG BIOTECH CO., LTD PCT-CN2022-125227 | 2022-10-13
PCT LIPIDS FOR NUCLEIC ACID DELIVERY LNP A Yoj= XA LIFE TECHNOLOGIES CORPORATION PCT-US2022-040256 | 2022-08-12
us LIPID COMPOUNDS AND LIPID LNP Aot L0|12 XA Suzhou Abogen Biosciences Co., Ltd. 17/785315 2021-08-19

NANOPARTICLE COMPOSITIONS
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LIPID COMPOUNDS AND LIPID

AT 0ROl K| _ _ _08-
PCT NANOPARTICLE COMPOSITIONS E LNP 1 20| | SUZHOU ABOGEN BIOSCIENCES CO., LTD. | PCT-CN2021-113572 | 2021-08-19
KR X sielE ¥ AE LRt 282 E LNP A Yoj= XA XL A HIO|RALO|QIAIA HmL| 2|0[E|= 10-2023-7005898 | 2021-08-19
LIPID COMPOUNDS AND LIPID
ATt 20|12 XJE 930 ) ) _ —08-
EP NANOPARTICLE COMPOSITIONS E LNP T Yol X| Suzhou Abogen Biosciences Co., Ltd 2021-772947 2021-08-19
Lioi lioi o
CN ipid compounds and lipd nanoparticle | LNP A ol [ Suzhou Aibo Biotechnology Co. Ltd. 2021-80004372 | 2021-08-19
compositions
NOVEL CATIONIC LIPID HAVING CYSTINE NOF CORPORATION | NATIONAL UNIVERSITY
AR 20|2 XA 03—
us SKELETON : LNP T 20 ! CORPORATION CHIBA UNIVERSITY 17/907368 2021-03-19
NOVEL CATIONIC LIPID HAVING CYSTINE NOF CORPORATION | NATIONAL UNIVERSITY
AR 20|2 XA _ ~ 03—
PeT SKELETON : LNP T 20 ! CORPORATION CHIBA UNIVERSITY PCT-JP2021-011298 | 2021-03-19
NOVEL CATIONIC LIPID HAVING CYSTINE NOF Corporation | National University Corporation
EP AR 20|2 XA _ 03—
SKELETON E LNP T %0 | Chiba University 2021-776659 2021-03-19
IONIZABLE COMPOUNDS AND
ATt 24012 XJE i i —04-
us COMPOSITIONS AND USES THEREOF E LNP T LOI2 X| Nitto Denko Corporation 17/658075 2022-04-05
yg  lonizable compounds and compositions and - ¢ LNP At o2 X Nitto Denko Corporation 16/228054 2018-12-20
uses thereof
KR Yol2d AIH E LNP A Yoj= XA OiXf0] LRHEC] DHLIX|HE ZHRAIZ 710 |AR 10-2018-7034307 | 2017-06-22
EP CATIONIC LIPID E LNP M YOI XE Eisai R&D Management Co., Ltd. 2017-815482 2017-06-22
CN CATIONIC LIPID E LNP AR »o|e XA Eisai Co.,Ltd. 2017-80035314 2017-06-22
PCT IONIZABLE CATIONIC COMPOUND E LNP A Yoj= XA SEQIRUS INC. PCT-1B2022-060125 | 2022-10-21
Lipid molecule and liposome for delivering
CN mRNA, and preparation method and E LNP M YOI XIE TSINGHUA University 2022-10979395 2022-08-16
application thereof
BIODEGRADABLE LIPIDS FOR THE
ATt 2012 XJE i ) - —19—
EP DELIVERY OF ACTIVE AGENTS E LNP T YOI X| Alnylam Pharmaceuticals, Inc 2021-212055 2012-12-07
yg ~ Blodegradable lipds for the delivery of active ¢ LNP A o2 X ALNYLAM PHARMACEUTICALS, INC. 17/302311 2021-04-29

agents




Biodegradable lipids for the delivery of active

us agents LNP A Yol XE ALNYLAM PHARMACEUTICALS, INC. 16/520183 2019-07-23
BIODEGRADABLE LIPIDS FOR THE
AT Q0|2 XF : _19-
us DELIVERY OF ACTIVE AGENTS LNP 7 Lo XE ALNYLAM PHARMACEUTICALS, INC 17/644914 2021-12-17
s | Blodegradable "p'dsa;‘;rn::e delivery of active LNP AT 9ol X ALNYLAM PHARMACEUTICALS, INC. 17/651017 2022-02-14
BIODEGRADABLE LIPIDS FOR THE
AT Q0|2 X|F : —04-
us DELIVERY OF ACTIVE AGENTS LNP 7 Lo XE ALNYLAM PHARMACEUTICALS, INC 17/302310 2021-04-29
s | Blodegradable "p'dsa;‘;rn::e delivery of active LNP AT %ol X ALNYLAM PHARMACEUTICALS, INC. 17/651029 2022-02-14
Lipoids for nucleic acid transfection and uses N INSTITUTE OF ORGANIC CHEMISTRY AND
A Q]2 X|= - 07~
CN thereof LNP 7 Lo XE BIOCHEMISTRY AS CR. V.V.I. 2021-80008677 | 2021-07-23
Lipid Nanoparticles for Delivery of Nucleic R .
171 0502 K& _08-
us Acids and Methods of Use Thereof LNP M Y012 K| Akagera Medicines, Inc. 17/818052 2022-08-08
us IONIZABLE CATIONIC LIPIDS LNP Al Q0|2 XA Akagera Medicines, Inc. 18/064565 2022-12-12
us lonizable cationic lipids LNP At Yol XA Akagera Medicines, Inc. 17/456567 2021-11-24
NOVEL LIPIDS FOR DELIVERY OF NUCLEIC
Al Q0|2 KA _ _ ~10-
PCT ACID SEGMENTS LNP T LOI2 X| ASTRAZENECA AB PCT-1B2022-060200 | 2022-10-24
mRNA liposome nano particle with
CN | degradable center and preparation method LNP At Yol XE NANKAI University 2022-11577222 2022-12-05
and application thereof
lonizable lipid based on endogenous
CN | dicarboxylic acid, preparation method and LNP A ol X1 SHANDONG University 2023-10371392 | 2023-04-10
application thereof
lonizable lipid based on 1, 4-dioxane-2,
CN | b-diketone mother nucleus and preparation LNP At Yol XE SHANDONG University 2023-10379021 2023-04-11
method and application thereof
IONIZABLE LIPIDS, LIPID NANOPARTICLES
PCT | FOR MRNA DELIVERY AND METHODS OF LNP At Yol2 XE UNIVERSITY OF CINCINNATI PCT-US2022-042761 | 2022-09-07
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LIPID NANOPARTICLE COMPOSITIONS FOR

PCT DELIVERING CIRCULAR LNP Aot L0|12 XA ORNA THERAPEUTICS, INC. PCT-US2022-049313 | 2022-11-08
POLYNUCLEOQTIDES
JP Yolzy XH LNP At Y0l XIH EISAI R & D MANAGEMENT CO LTD 2019-561687 2018-12-25
EP CATIONIC LIPID LNP A Yoj= XA Eisai R&D Management Co., Ltd. 2018-895319 2018-12-25
Lipid compound with glycerol skeleton, lipid
carrier based on lipid compound, nucleic acid R Suzhou Kerui Maide Biomedical Technology
Al Q0|2 X|E! - _08-
N lipid nanoparticle composition and LNP T 01 A Co.,Ltd. 2022-10987384 2022-08-17
pharmaceutical preparation
us CIRCULAR RNQ;CH)'\SSSSHDNS AND LNP Aot L0|2 XA Orna Therapeutics, Inc. 17/548241 2021-12-10
us CIRCULAR RNQ;CH)'\SSSSHDNS AND LNP Aot L0|12 XA Orna Therapeutics, Inc. 17/503208 2021-10-15
CN Cyclic RNA compositions and methods LNP A Yoj= XA Ona Therapeutics 2020-80095660 2020-12-04
JP Y RNA 248 2 4 LNP A YOI XE | AIF €I 1T IR A I-KRLAT I 2022-534346 2020-12-04
EP CIRCULAR RNQ;CH)'\SESSHDNS AND LNP Aot L0|12 XA Orna Therapeutics, Inc. 2020-834039 2020-12-04
PCT CIRCULAR RNQEicH)ggg)SITIONS AND LNP A Yoj= XA ORNA THERAPEUTICS, INC. PCT-US2021-031629 | 2021-05-10
EP CIRCULAR RNQEiCH)gESSITIONS AND LNP A Yoj= XA Orna Therapeutics, Inc. 2021-727981 2021-05-10
CN Cyclic RNA compositions and methods LNP A Yoj= XA Ona Therapeutics 2021-80048567 2021-05-10
us IONIZABLE UP::JDESU\F/ESYNUCLHC ACD LNP Aot L0|12 XA Precision NanoSystems ULC 17/622096 2020-06-26
KR SiAL MES 9J5t 0|23} THs3H XA LNP AF o2 XIE THAI LI AJAEIA Qi 10-2022-7003336 | 2020-06-26
JP siA M-S QI3 01Rst 7ts5 AE LNP A 0|2 XA PRECISION NANOSYSTEMS INC 2021-577003 2020-06-26
EP IONIZABLE UP:DDESU\F/CE)SYNUCLHC ACID LNP A Yoj= XA Precision Nanosystems Inc 2020-835492 2020-06-26
CN lonizable lipids for nucleic acid delivery LNP At Yol XA PRECISION NANOSYSTEMS Inc. 2020-80047923 2020-06-26




PCT A LIPID E LNP A Yoj= XA STEMIRNA THERAPEUTICS CO., LTD. PCT-CN2022-090878 | 2022-05-05
EP A LIPID E LNP A Yoj= XA Stemirna Therapeutics Co., Ltd. 2022-724406 2022-05-05
CN Lipid E LNP A Yoj= XA Siwei (Shanghai) Biotechnology Co.,Ltd. 2022-80003524 2022-05-05
IONIZABLE CATIONIC LIPIDS AND LIPID
us NANOPARTICLES, AND METHODS OF E LNP Aot L0|12 XA Tidal Therapeutics, Inc. 17/542348 2021-12-03
SYNTHESIS AND USE THEREOF
IONIZABLE CATIONIC LIPIDS AND LIPID
PCT NANOPARTICLES, AND METHODS OF E LNP A Yoj= XA TIDAL THERAPEUTICS, INC. PCT-US2021-072745 | 2021-12-03
SYNTHESIS AND USE THEREOF
Monosaccharide ligand functionalized
CN cationic lipid compound and preparation E LNP At Yoz XA INNER MONGOLIA University 2021-10553801 2021-05-20
method and application thereof
oy base 'O”'Zaa:'j 225.;;?0:?:::;?” method | ¢ LNP M7 o2 XA SHANDONG University 202310184973 2023-03-01
Y024 HZE0H|E Ofo| XA 2 2RIty A N BOARD OF REGENTS THE UNIV OF TEXAS
17 of0|2 KA _ _05-
JP e E LNP Mt 0|2 X SYSTEM 2018-560135 2017-05-16
CATIONIC SULFONAMIDE AMINO LIPIDS N
CN | AND AMPHIPHILIC ZWITTERIONIC AMINO | E LNP Aot L0|2 XA BOARD OF REGENTS THE University OF TEXAS 2017-80041000 | 2017-05-16
LIPDS SYSTEM
us lcl\)/ll\lﬂl\ilﬁBF;i'll'_LlJFl;lESASI,Z\)IDUQAEE?I-I-ICI;EE OC;F E LNP At Yol XA George Mason Research Foundation, Inc. 17/500486 2021-10-13
us ONIZABLE UP:)DESU\F/CE)SYNUCLHC ACID E LNP AR g0l XA Precision NanoSystems ULC 17/620575 2020-06-19
KR siA M-S QI 0|Rst 7ts5t AE E LNP A ¥ole XA THAIF LECAJAEIA Qo 10-2022-7002023 | 2020-06-19
JP At M flet 0123t 7t AE E LNP At Y0l XA PRECISION NANOSYSTEMS INC 2021-574974 2020-06-19
EP IONIZABLE UP:)DESU\F/CE)QYNUCLHC ACID E LNP AR g0l XA Precision Nanosystems Inc 2020-826513 2020-06-19
CN lonizable lipids for nucleic acid delivery E LNP Aot L0|12 XA PRECISION NANOSYSTEMS Inc. 2020-80045008 | 2020-06-19
CN | Cationic lipids based on phenolic acid lipids | E LNP At Yoz XA Translation bio Co. 2021-80039080 2021-03-31
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NOVEL LIPIDS FOR DELIVERY OF NUCLEIC

AT Q0|2 X& _ _ 11—
PCT ACID SEGMENTS E LNP T %0 [& ASTRAZENECA AB PCT-1B2022-061086 | 2022-11-17
Lipid compound, composition containing lipid
CN compound, preparation method and E LNP At Yol XA Yaotang (Shanghai) Biotechnology Co.,Ltd. 2022-11695784 2022-12-28
application of lipid compound
KR =X 208 A XE 3 2EE E LNP At Y0l XIH LU OiOfE[ZA QITHY0[E|= 10-2020-7023715 | 2009-11-10
JP = 7tstt XE E LNP A Yoj= XA SHIRE HUMAN GENETIC THERAPIES INC 2021-060558 2021-03-31
us Lipid nanoparticle composition E LNP At Yoz XA Suzhou Abogen Biosciences Co., Ltd. 17/586488 2022-01-27
PCT LIPID NANOPARTICLE COMPOSITION E LNP At Yol XA SUZHOU ABOGEN BIOSCIENCES CO., LTD. | PCT-CN2021-085879 | 2021-04-08
KR A U X 282 E LNP At Y0l XIH XL OfZH HIO|RALO|QIAIA ZHmL| 2|0[E|= 10-2022-7034931 | 2021-04-08
EP LIPID NANOPARTICLE COMPOSITION E LNP At Yol XA Suzhou Abogen Biosciences Co., Ltd. 2021-722369 2021-04-08
CN Lipid nanoparticle compositions E LNP At Yol XA Suzhou Aibo Biotechnology Co.,Ltd. 2021-80004363 2021-04-08
CLEAVABLE LIPIDIC COMPOUNDS,
PCT COMPQOSITIONS CONTAINING THEREOF, E LNP A Yoj= XA SANOFI PASTEUR PCT-EP2021-070020 | 2021-07-16
AND USES THEREOF
Mok X[E SBI2 0|12 319Q6H= M2 9l [0
ST ERE 'RETC’}_ 88 2OE ¢ LNP A oI A Ap=T| TAEZ 10-2023-7005494 | 2021-07-16
CLEAVABLE LIPIDIC COMPOUNDS,
EP COMPQOSITIONS CONTAINING THEREOF, E LNP A Yoj= XA Sanofi Pasteur 2021-746023 2021-07-16
AND USES THEREOF
| o lioi iy
oy | Cleaveble lipid compounds, compositions | LNP A ol XA SANOFI PASTEUR 2021-80063057  2021-07-16
containing the same and uses thereof
LIPIDIC COMPOUNDS COMPRISING AT
LEAST ONE TERMINAL RADICAL OF
PCT | FORMULA -NH-CX-A OR -NH-CX-NH-A, E LNP A Yoj= XA SANOFI PASTEUR PCT-EP2021-070026 ' 2021-07-16
COMPQOSITIONS CONTAINING THEM AND
USES THEREOF
8l8tAl -NH-CX-A T ~NH-CX-NH-AZ]
KR MOIc SiLto) 2Tt BiCize Hafsie X2 32, E LNP A o2 X JUS [ PN 10-2023-7005518 | 2021-07-16
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LIPIDIC COMPOUNDS COMPRISING AT
LEAST ONE TERMINAL RADICAL OF

EP | FORMULA -NH-CX-A OR -NH-CX-NH-A, LNP At Qo2 AE Sanofi Pasteur 2021-746026 2021-07-16
COMPQOSITIONS CONTAINING THEM AND
USES THEREOF
Lipid compounds comprising at least one
CN or_tﬁ;”jg‘;'_Ngg’_”: i‘;:;(l‘l‘t'i);ﬁ'ﬁ;ﬁmg LNP At QoI XA SANOFI PASTEUR 2021-80061763 | 2021-07-16
them and uses thereof
POL YCATIONIC METHYL PHOSPHOLIPIDS
us FOR IMPROVED DELIVERY OF NUCLEIC LNP Lt QIRIE MOLECULAR TRANSFER, INC. 17/222442 2021-04-05
ACIDS TO EUKARYOTIC CELLS
LIPID DERIVATIVE FOR NUCLEIC ACID Nippon Fine Chemical Co., Ltd. | Shizuoka
At QXA o . - -03-
EP INTRODUCTION LNP it 2R Prefectural University Corporation 2018-784200 2018-03-01
LIPID DERIVATIVE FOR NUCLEIC ACID NIPPON FINE CHEMICAL CO.,LTD. | SHIZUOKA
At QXA o - -03-
N INTRODUCTION LNP Tt 2XE PREFECTURAL University Corp. 2018-80023650 2018-03-01
THE BOARD OF REGENTS OF THE UNIVERSITY
Al OIXJE - . —08-
PCT | FUNCTIONAL IONIZABLE PHOSPHOLIPIDS LNP T QXA OF TEXAS SYSTEM PCT-US2021-047203 | 2021-08-23
PCT AMSBTlcE)ELGTEE '\g?é’-\rﬂ%RiN%P:\ﬁ;Sg—ggLE LNP HESH SOMNIO GLOBAL HOLDINGS, LLC PCT-US2021-060156 | 2021-11-19
. Tangyi Holdings (Shenzhen) Co.,Ltd. | Tangyi
CN Pref?éiﬁ'ﬁz.e?lem (I)if Ig"m (\T;izfne;ger LNP HEDZY Huikang stem cell industry platform (Tianjin) | 2022-10189584 | 2022-02-28
P Co..Ltd.
o Synthesis methOd“Zt)';r;f;C'rC“'at'on cationic LNP HEZH Suzhou Aibo Biotechnology Co..Ltd. 2021-11600799 | 2021-12-24
Controllable nanoparticle thorn length model
CN | establishment method, gene delivery vector LNP HESH Ginadi (Qingdao) biology Co.,Ltd. 2022-10756854 2022-06-30
and application thereof
CN Cationic lipid nucleic acid vaccine LNP HEDZY General Biology (Anhui) Co.,Ltd. 2021-10926955  2021-08-12
composition and preparation method thereof
KR | =0| EHARE A LA His 2 2 MR R LNP HESH FAISIAF 2RI 10-2022-0051415 | 2022-04-26
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LOW-DOSE LYOPHILIZED RNA VACCINES

PCT AND METHODS FOR PREPARING AND LNP HESH GLAXOSMITHKLINE BIOLOGICALS SA PCT-1B2022-057663 | 2022-08-16
USING THE SAME
Improved method for preparing . .
HxZA™ ) _ 09—
CN MRNA-loaded lipid nanoparticles LNP JESTES Translation bio Co 2021-80028765 | 2021-02-25
DELIVERY OF RNA TO TRIGGER MULTIPLE
HxZA™ 19—
uS IMMUNE PATHWAYS LNP HIESH GLAXOSMITHKLINE BIOLOGICALS SA 18/080090 2022-12-13
METHOD OF ENCAPSULATING A NUCLEIC
HEZX i — —07-
EP ACID IN A LIPID NANOPARTICLE HOST LNP NESSES Novartis AG 2015-747627 2015-07-10
PROCESS FOR FORMULATING AN ANIONI
uS OCESS FO OAGI;JNT G ONIC LNP HESH Dicerna Pharmaceuticals, Inc. 17/831258 2022-06-02
us Process for formulating an anionic agent LNP HESH Dicerna Pharmaceuticals, Inc. 16/165760 2018-10-19
KR 2024 AME HMHstok= W LNP WESTES COMLE DHp=O0lE[E, Q15 10-2021-7001139 | 2014-03-14
CONTINUOUS FLOW PROCESS FOR Max-Planck-Gesellschaft zur Foderung der
EP Hxad - -11-
PRODUCTION OF CATIONIC LIPIDS LNP =22 Wissenschaften e.V. 2021-209660 2021-11-22
CONTINUOUS FLOW PROCESS FOR MAX-PLANCK-GESELLSCHAFT ZUR FODERUNG
PCT Hxad - - -06-
¢ PRODUCTION OF CATIONIC LIPIDS LNP =28 DER WISSENSCHAFTEN E.V. PCT-EP2022-067361 | 2022-06-24
Improved method for preparing . .
HxZA™ - 19—
CN MRNA-loaded lipid nanoparticles LNP JESTES Translation bio Co. 2020-80096153 | 2020-12-21
METHODS OF LIPID NANOPARTICLE
us MANUFACTURE AND COMPOSITIONS LNP HESH George Mason Research Foundation, Inc. 17/500491 2021-10-13
DERIVED THEREFROM
CN Method for lyophilizing lipid nanoparticles LNP HESH ARCTURUS THERAPEUTICS, Inc. 2021-80062564 2021-08-13
MESH 2y 712 22 248 2 019 Hx ¥ 5 O 2E 2H 2=z 28 O FUHAIE| 28 HAA
KR Jre LNP HESH AR 10-2022-7040575 | 2021-04-20
MESIHMOZ 240l 71X Bd ZME U T XX
JP °= °n| A2 HEH °= 1 LNP HESH BOARD OF REGENTS UNIV OF TEXAS SYSTEM 2022-563375 2021-04-20
= o od
METHODS OF MAKING LIPID
uS 0DS O G LNP HESH GLAXOSMITHKLINE BIOLOGICALS SA 17/560116 2021-12-22

FORMULATIONS WITH IMMUNOGENS




JET MIXING LIPID NANOPARTICLE
HEZX I i i i A, — —-08]—
EP MANUFACTURING PROCESS E LNP ESSs GlaxoSmithKline Biologicals S.A 2020-775942 2020-08-28

LIPID NANOPARTICLE (LNP)

HIRRR ' _INC. - - -02-
PCT | C\CAPSULATION OF MANA PRODUCTS | LNP R NATURE'S TOOLBOX, INC PCT-US2022-017531  2022-02-23
KIT FOR PREPARING NANOPARTICLES
PCT | CONTAINING DRUG AND COMPRISING NO  E LNP I ESSS SAMYANG HOLDINGS CORPORATION PCT-KR2022-006174 2022-04-29
AMPHIPHILIC POLYMERS
A2 BRI YUY AT T BE i o nore
KR 22 BRohl STY A=K St & E LNP RIEER| FAIB|AL MOBEA 10-2022-0053219 | 2022-04-29

Intracellular Delivery System for mRNA
US | Nucleic Acid Drugs, Preparation Method and | E LNP /2] Shenzhen Neocura Biotechnology Corporation 16/903523 2020-06-17
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Agency For Science, Technology And Research
methods related thereto
CATIONIC POLYMER WITH ALKYL SIDE
us CHAINS AND USE FOR BIOMOLECULE TR At S| GenEdit, Inc. 17/287978 2019-10-24
DELIVERY
CATIONIC POLYMER WITH ALKYL SIDE
EP CHAINS AND USE FOR BIOMOLECULE JEX At E2 Genedit Inc. 2019-804980 2019-10-24

DELIVERY




CATIONIC CYCLIC AMINE AND
12X M E3 i i 09—
us AMPHIPATHIC TRANSFECTION REAGENTS E 12X o+ =2 Mirus Bio LLC 16/797967 2020-02-21

POLYMERS AND NANOPARTICLE
PCT | FORMULATIONS FOR SYSTEMIC NUCLEIC| E IER At Z20 THE JOHNS HOPKINS UNIVERSITY PCT-US2021-052405 | 2021-09-28
ACID DELIVERY

Hypoxia responsive cationic polymer as well

CN as preparation method and application E SN A E2n SOOCHOW University 2020-10556577 2020-06-17
thereof
Cationic polymer, application thereof and —_ CHANGCHUN INSTITUTE OF APPLIED
=X At &2 - -03-
N nano vaccine : =R it S CHEMISTRY CHINESE ACADEMY OF SCIENCES 2022-10277535 2022-03-21
us COMPOSITIONS AND METHODS FOR THE E NS A Z2H CASE WESTERN RESERVE UNIVERSITY 17/487562 2021-09-28

DELIVERY OF NUCLEIC ACIDS

Compositions and methods for the delivery

us of nucleic acids

E e At Z20 CASE WESTERN RESERVE UNIVERSITY 14/743298 2015-06-18

Preparation method and application of linear
CN block copolymer nano-carrier for double E SN A 220 BEIJING University OF CHEMICAL TECHNOLOGY 2022-10591094 2022-05-27
loading of genes and drugs

Polymer for delivery of biologically active

us materials E LN A E2 Agency for Science, Technology and Research 16/627094 2018-05-23
DEGRADABLE POLYMER MATERIAL, AND

PCT SELF-ASSEMBLED NANO-COMPOSITE E IR A Z2H ZHEJIANG UNIVERSITY PCT-CN2022-081850 | 2022-03-19

AND APPLICATION THEREOF

Degradable high polymer material,

CN self-assembled nanocomposite and E o A7 =20 ZHEJIANG University 2021-10481787  2021-04-30

application of self-assembled

nanocomposite
L-4-dihydroxy boron
phenylalanine-N-carboxylic anhydride .

CN E NS Lt E2|H SOOCHOW University 2022-10679578 2022-06-15

monomer and polyamino acid as well as
preparation method and application thereof
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Triphenyl phosphonium monomeric
compound, preparation method thereof and

CN application of triphenyl phosphonium SN M 229 Zhejiang University of Technology 2022-10921686 2022-08-02
monomeric compound in preparation of
nucleic acid delivery nano-carrier
BIODEGRADABLE POLYMER COMPRISING
PCT SIDE CHAINS WITH POLYAMINE AND TR At E2H GENEDIT INC. PCT-US2022-033302 | 2022-06-13
POLYALKYLENE OXIDE GROUPS
UV LIGHT-RESPONSIVE HYPERBRANCHED
POLY-BETA-AMINO ESTER HAVING
US | HIGH-EFFICIENCY GENE DELIVERY ABILITY IR At S| SOOCHOW UNIVERSITY 17/765084 2020-09-29
AND PREPARATION METHOD AND
APPLICATION THEREOF
TAR-SHAPED PASP-OLIGOAMINE
PCT S S SP-0LIGO DR A EZ3Y POLYPEPTIDE THERAPEUTIC SOLUTIONS, S.L. | PCT-EP2022-070604 | 2022-07-22
DERIVATIVES
COMPQOSITIONS FOR INTRODUCING
j%x Al_l EEE_ 1 — — —
EP NUCLEIC ACID INTO CELLS LN + 220 ethris GmbH 2015-823330 2015-12-18
HYBRID IMMOLATIVE CELL-PENETRATING THE BOARD OF TRUSTEES OF THE LELAND
e A 22 -11-
vs COMPLEXES FOR NUCLEIC ACID DELIVERY =R T S STANFORD JUNIOR UNIVERSITY 17/292370 2019111
. I - 4 BE 02 EYAEIA HE O 2[HE ABRC Z
KR SHAL MTS QI3 BN BIM NE-ZE 235 NN N E== | 1 o 25 OI(jH-IAILI | = FL 10-2021-7017692  2019-11-11
aT
siM MES QIS 510|E2|E M M Tty BOARD OF TRUSTEES OF THE LELAND
P _ 1EX A 22 - -11-
J o LN + 220 STANFORD JUNIOR UNIV 2021-524356 2019-11-11
HYBRID IMMOLATIVE CELL-PENETRATING The Board of Trustees of the Leland Stanford
e A 22 - -11-
EP COMPLEXES FOR NUCLEIC ACID DELIVERY =R T S Junior University 2019-883021 2019111
N Hybrid immolative C'ell—pfanetra'tmg g A7 =2 Leland Stanford Ju'nior University Board of 2019-80085871 2019-11-11
complexes for nucleic acid delivery Directors
IMMOLATIVE CELL-PENETRATING
US | COMPLEXES FOR NUCLEIC ACID DELIVERY NS At S| THE BOARD OF TRUSTEES OF THE LELAND 17/427362 2020-01-31

TO THE LUNG

STANFORD JUNIOR UNIVERSITY
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KR | H=Z9 it MHS 215 S MZ-HE S8 IER At S| oL HIAJE] 10-2021-7028008 | 2020-01-31
aT
. s _ BOARD OF TRUSTEES OF THE LELAND
HZO| aiAt M 215 S M2 Fiky =gt NN At &2 - -01-
JP 29| 22 Ao Sy ME FiHY =8| LN + 220 STANFORD JUNIOR UNIV 2021-544558 2020-01-31
IMMOLATIVE CELL-PENETRATING
EP | COMPLEXES FOR NUCLEIC ACID DELIVERY 28R gz | e Pl Tjujtjfzr?f ;:":t Leland Stanford 5000747817 2020-01-31
TO THE LUNG unior Sniversity
IMMOLATIVE CELL-PENETRATING
CN | COMPLEXES FOR NUCLEIC ACID DELIVERY NS At S| THE BOARD OF TRUSTEES OF. THE LELAND 2020-80021440 2020-01-31
STANFORD JUNIOR University
TO THE LUNG
Yol2Y FEHO| IHZEH SEHZA0IZY
KR AES o, ME U=E it EXE nioN; A E2Y B ZRA-EZAHUS (AAOT OfcH) 10-2022-7007498 | 2020-08-05
AU #et 2EE, & 019 A8
Yol2y SEAM JHZEH E2OHE SEiES
KR | Z3lohs, st BXE ME WE FEZASAF|7]| 1EX el | B ZRA-EZAHUS (AAT OfcH) 10-2022-7007513 | 2020-08-05
et 248, 2 019 HE
HYPERBRANCHED CATIONIC POLYMERS
uS USEFUL AS NUCLEIC ACID DELIVERY DR At S8 University College Dublin 17/763509 2020-09-22
VECTORS FOR TRANSFECTING CELLS
HYPERBRANCHED CATIONIC POLYMERS
EP USEFUL AS NUCLEIC ACID DELIVERY TR At S| University College Dublin 2020-789461 2020-09-22
VECTORS FOR TRANSFECTING CELLS
Hyperbranched cationic polymers as nucleic University COLLEGE DUBLIN, NATIONAL
N NN At &2 K -09-
¢ acid delivery carriers for transfecting cells =R T S0 UNIVERSITY OF IRELAND, DUBLIN 2020-80067031 2020-09-22
PCT POLYMERIC NC‘L\ICOCFISEQCLE GENETIC NS At E2H THE JOHNS HOPKINS UNIVERSITY PCT-US2022-077173 | 2022-09-28
Fluorinated polymer, synthetic method THE FIRST AFFILIATED HOSPITAL OF JINAN
CN thereof and application thereof in gene TR e S0 University (GUANGZHOU OVERSEAS CHINESE 2022-11629524 2022-12-19
delivery Hospital)
N Cationic polyester and preparation method Tex A7 =2 Baida Liankang Biotechnology (Shenzhen) 2022-11419916 2022-11-14

and application thereof

Co.,Ltd.
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BOARD OF TRUSTEES OF THE LELAND

Mt MEE S0 ME Fibd 587 NN At &2 - -07-
JP 28 44 M oy S IER + 220 STANFORD JUNIOR UNIV 2019-504131 2017-07-27
IMMOLATIVE CELL-PENETRATING THE BOARD OF TRUSTEES OF THE LELAND
NN At &2 o = -07-
N COMPLEXES FOR NUCLEIC ACID DELIVERY =R T S STANFORD JUNIOR University 2017-80058858 2017-07-21
Hyperbranched poly (beta-amino ester)
CN pr(;’)r:raa'tr:g;g n?lféiﬁhff;fef,'fkfnﬁhiﬁs,u \ o A B2 XIAN JIAOTONG University 2023-10065564 | 2023-01-15
delivery application
Us CAT'C’E;‘C')CMECL’EC(BAEE I')“E‘B\/ES& FOR o A7 =a GenEdit Inc. 17/051157  2019-04-29
JP | Y0l2d 22 ¥ O WA 2A MBS fet M8 IER At S| C=VIT4ybh AI-RLAT YR 2020-560189 2019-04-29
HYPERBRANCHED POLYMERS AND
US | POLYPLEXES AND DNA OR RNA DELIVERY DR At S| THE REGENTS I\SI)IFCI-ll-I:EAI\EJ NIVERSITY OF 18/076030 2022-12-06
SYSTEMS INCLUDING THE SAME
HYPERBRANCHED POLYMERS AND
EP | POLYPLEXES AND DNA OR RNA DELIVERY TR At S| The Regents of The University of Michigan 2016-774354 2016-04-01
SYSTEMS INCLUDING THE SAME
Dendrimer compound and composition for
CN nucleic acid delivery, and preparation SN M =229 SHANDONG University 2023-10068617 2023-02-06
methods and applications thereof
PCT lNF_)F%LAmESFéSULA:IRDNTJACNLSFC)AE;ELDESLK/%EY IER At E2 THE JOHNS HOPKINS UNIVERSITY PCT-US2022-079039 | 2022-11-01
uS CATIONIC POLY'\C/IIEZI\\I/?TH ALKYL SIDE IER At S| GenEdit, Inc. 17/605981 2020-04-23
KR AL ZMNEE A= Y02 E2 IER At S8 Tl AFZ20|EI= 10-2021-7037542 | 2020-04-23
JP UZLZE ME2 7l Y02 =2 IER At S| C=VIT4ybh AVI-RLAT YR 2021-563184 2020-04-23
EP CATIONIC POLY'\C/IIEZI\\I/?TH ALYL SDE IER At S| Genedit Inc. 2020-725054 2020-04-23
CN CATIONIC POLYMER WITH ALKYL SIDE IER At S| Gene editing Ltd. 2020-80046089 2020-04-23
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POLYMER WITH CATIONIC AND
12X A7 B2 it, Inc. ~04-
us HYDROPHOBIC SIDE CHAINS E IER + 220 GenekEdit, Inc 17/921016 2021-04-23

POLYMER WITH CATIONIC AND
12X A B2 . -US2021- -04-
PCT HYDROPHOBIC SIDE CHAINS E NS + 220 GENEDIT INC PCT-US2021-028967 | 2021-04-23

POLYMER WITH CATIONIC AND

12X AN =2 i . - -04~-
EP HYDROPHOBIC SIDE CHAINS E LN o+ 220 Genedit Inc 2021-724167 2021-04-23
KR S0 M MES QU5 2R E o, A 2 Eldf HIO|QE|T AN 10-2022-7038442 | 2021-04-02
JP SEHOI M MBS fe A E IER At S| TANNAFTy 7 TIIIVY— 2023-504149 2021-04-02
COPOLYMERS FOR INTRACELLULAR
PCT THERAPEUTIC NUCLEIC ACID PAYLOAD E DR At E2 REGENTS OF THE UNIVERSITY OF MINNESOTA | PCT-US2021-070634 | 2021-05-28
DELIVERY
COPOLYMERS FOR INTRACELLULAR
EP THERAPEUTIC NUCLEIC ACID PAYLOAD E TR At E2H Regents of the University of Minnesota 2021-802563 2021-05-28
DELIVERY
Functional hyperbranched poly (beta-amino
CN | ester) with main chain containing thioether,  E NEONS A 22 XI'AN JIAOTONG University 2023-10178212 2023-02-28
preparation method and application thereof
JP MEO & 01Ysl| flet 2= X &Y E =4 HESH FLl)yb D227 40R )3ITyF 2021-545278 2019-10-14
MPOSITIONS AND METHODS FOR
EP COMPOSITIONS ODS FO E NS HESH Amryt Genetics Ltd. 2019-795427 2019-10-14

TRANSFECTING CELLS
COMPOSITIONS AND METHODS FOR

CN TRANSEECTING CELLS E IER HESH Enright gene Co.,Ltd. 2019-80067037 2019-10-14
usS METHODS FOR FORMING POLYPLEXES E IER IESTES Amryt Genetics Ltd 17/418067 2019-12-30
KR 222429 ¥y Y E e HzSH Y2E HMUHA 20jEE 10-2021-7014897 | 2019-12-30
EP METHODS FOR FORMING POLYPLEXES E IER WESTES Amryt Genetics Ltd. 2019-842573 2019-12-30
CN METHODS FOR FORMING POLYPLEXES E IER IESTES Enright gene Co.,Ltd. 2019-80079914 | 2019-12-30
PCT PREPARATION OF A SOLUTION OF E 2R IESTES OXFORD BIOMEDICA (UK) LIMITED PCT-GB2021-052901 | 2021-11-10

POLYMER/NUCLEIC ACID COMPLEXES
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POLYION COMPLEX CAPABLE OF
EFFICIENTLY DELIVERING MRNA INTO
LIVING BODY, AND DRUG AND METHOD
FOR TREATING ARTHROPATHY IN WHICH
SAID COMPLEX IS USED

NanoCarrier Co., Ltd.

2021-04-26

usS

Silica Encapsulated DNA on Magnetic
Nanoparticles
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MICROSOFT TECHNOLOGY LICENSING, LLC

2021-06-07

usS

Biomolecule Coated Particles and Films and
Uses Thereof
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The Regents of the University of California

2019-07-09

usS

FORMULATIONS OF BIOLOGICAL
POLYMERS FOR ORAL ADMINISTRATION
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Bioralix B.V.

2019-06-21
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FORMULATIONS OF BIOLOGICAL
POLYMERS FOR ORAL ADMINISTRATION
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Bioralix B.V.

2019-06-21
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CATIONIC AMPHIPHILIC POLYMERS FOR
CODELIVERY OF HYDROPHOBIC AGENTS
AND NUCLEIC ACIDS
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University of Pittsburgh — Of the Commonwealth

System of Higher Education

2019-04-20

PCT

COMPOSITIONS COMPRISING
NANOPARTICLES AND METHODS THEREOF

FA
FA

MEMORIAL SLOAN KETTERING CANCER
CENTER | THE TRUSTEES OF COLUMBIA
UNIVERSITY IN THE CITY OF NEW YORK

PCT-US2021-016368

2021-02-03

PCT

COMPOSITION CONTAINING NUCLEIC
ACID, METHOD FOR PRODUCING
COMPOSITION CONTAINING NUCLEIC
ACID, AND METHOD FOR INTRODUCING
NUCLEIC ACID

FA

STATEART INC. | MEIJO UNIVERSITY

PCT-JP2021-014243

2021-04-01

CN

Method and system for improving nucleic
acid yield and being compatible with
subsequent reaction

Nanjing Junhua Gene Technology Co.,Ltd. |
Shanghai Yiming Biotechnology Co.,Ltd.

2020-10634559

2020-07-03

usS

Nanoparticle Depot For Controlled And
Sustained Gene Delivery
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NEW JERSEY INSTITUTE OF TECHNOLOGY

2021-04-26




UNIMOLECULAR NANOPARTICLES FOR

us EFFICIENT DELIVERY OF THERAPEUTIC E DR /2] Wisconsin Alumni Research Foundation 17/331012 2021-05-26
RNA

Unimolecular nanoparticles for efficient . . . .

us . ) E o, /2] Wisconsin Alumni Research Foundation 15/819424 2017-11-21
delivery of therapeutic RNA
Self-assembled nano preparation suitable for
CN nucleic acid transfection, preparation and E SN 2N/ SHANGHAI JIAO TONG University 2017-11110814 2017-11-10
application thereof
PLGA-PEG/PEI NANOPARTICLES AND ANN & ROBERT H. LURIE CHILDREN'S
12X R [RAH —10-
us METHODS OF USE : =R a/xgH| HOSPITAL OF CHICAGO 17/284262 2019-10-11
N ¢ nucleic acid- -
ys | Compositions of nudleic acid-containing | o 1Rt T The Johns Hopkins University 16/890771 2018-02-07
nanoparticles for in vivo delivery

Anthraguinone type medicine and nucleic
N ¢d compound nanometer defivery system 1R /RN SOUTH CHINA University OF TECHNOLOGY ~ 2020-10217851 | 2020-03-25

and preparation method and application

thereof
tion f i -

s Comeosition for gene delivery comprising | o 1Rt EA/ZAH| Chong Kun Dang Pharmaceutical Corp. 14/764156 2014-02-28

chitosan and liquid crystal formation material

Virus-like structure gene vector, drug
CN | delivery system, and preparation method and | E NN
application thereof

CHANGCHUN INSTITUTE OF APPLIED
CHEMISTRY CHINESE ACADEMY OF SCIENCES
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2022-10276402 2022-03-21

Construction method and application of
ANSHENG (SHANGHAI) MEDICINE
CN nucleic acid multimerization mediated E SN 2N/ SHENG (SHANGHA) ¢ 2020-11340377 2020-11-25

i . : TECHNOLOGY Co.,Ltd.
multivalent protein drug and vaccine
POLYMERIC MICELLE COMPLEXES OF

PCT MRNA OR ZWITTERIONIC AGENTS, AND E N XM/Z4H| ARAVASC INC. PCT-US2021-062486 | 2021-12-08
FORMULATIONS AND USES THEREOF
M H1010] 7jS3t TES 2 RNA YRl FHES .
g M ER0IlS RNARRIFNES | ¢ o /A 21445 10-2020-0184537 | 2020-12-28
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BIODEGRADABLE ACTIVATED POLYMERS
EP E NN
FOR THERAPEUTIC DELIVERY
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Alexion Pharmaceuticals, Inc. | Yale University 2017-711856 2017-02-28
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PHOTO-CROSSLINKED BIOREDUCIBLE
POLYMERIC NANOPARTICLES FOR
ENHANCED RNA DELIVERY

THE JOHNS HOPKINS UNIVERSITY

Nucleic acid-loaded unit polyion complex

KAWASAKI INSTITUTE OF INDUSTRIAL
PROMOTION | THE UNIVERSITY OF TOKYO

CATIONIC POLYMER-FORMULATED
NANOPARTICLES AND METHODS OF USE

ANN AND ROBERT H. LURIE CHILDREN'S
HOSPITAL OF CHICAGO

Nanoparticle nucleic acid carrier containing
hyperbranched polylysine and application
thereof

ZHEJIANG University
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Non-toxic polycation polymer carrier material

ZHEJIANG University

DENDRITIC PEPTIDE CONJUGATED
POLYMERS FOR EFFICIENT
INTRACELLULAR DELIVERY OF NUCLEIC
ACIDS TO IMMUNE CELLS

NORTHWESTERN UNIVERSITY

Preparation method and application of
protein—polymer composite nanomaterial
gene vector

ACADEMY OF MILITARY MEDICAL SCIENCES

Drug carrier and nucleic acid drug preparation

Suno biomedical technology (Guangzhou) Co.,Ltd.

Nucleic acid and chemical drug co-delivery
polymer composition and preparation method
and application thereof

INSTITUTE OF MATARIA MEDICA, CHINESE
ACADEMY OF MEDICAL SCIENCES

DENDRITIC ARCHITECTURES AS NONVIRAL
VECTORS IN GENE DELIVERY
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2021-10298751
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POLYMERSOMES COMPRISING A SOLUBLE

ENCAPSULATED POLYNUCLEOTIDE AND
NEX AN/ RMH - - -04-
PCT AN IONIZABLE LIPID AS WELL AS E e /=8| ACM BIOLABS PTE LTD PCT-EP2022-059701 | 2022-04-12

METHODS OF MAKING AND USES THEREOF

Composite nano material with catalytic
CN property and preparation method and E SN 2N/ Chongging University 2020-11316506 2020-11-20
application thereof
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TOSHIBA CORP 2021-096025 2021-06-08

Nucleic acid nanoparticle compositions, Rongcan biomedical technology (Shanghai)

CN 2021-11067780 2021-09-13
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methods of making and uses thereof Co.,Ltd.

MRNA nano-particles based on biomimetic
oy | mineralization, preparation method and g o ESER Zhengzhou University 2022-11299159 | 2022-10-24

application of mRNA nano-particles in protein

expression

A TARGETED LIPOSOMAL FORM OF AN

RNA-POLYETHYLENEIMINE COMPLEX, USE
PCT OF THE FORM OF THE LIPOSOMAL E TR /2] ACELLMCEI?PZF\)/\C/)IESQ AZLI\? C?SR CAXICZONA PCT-PL2022-000035 | 2022-05-31

COMPLEX AND A PREPARATION PROCESS

THEREOF

Responsive nucleic acid delivery system,

CN | preparation method thereof and cross-linked | E SN 2N/ Shenzhen Jinlin Biotechnology Co.,Ltd. 2022-10466992 2022-04-29
polymer carrier
JP S0 RNAL| OFEY JHMH 2 £ 2 E LN /2] KAWASAKI INST OF INDUSTRIAL PROMOTION 2019-520319 2018-05-25
PLGA-modified polyethylenimine
us self-assembly nanotechnology for nucleic E SN 2N /7| Baylor College of Medicine 16/296925 2019-03-08
acid and drug delivery
BIODEGRADABLE DRUG DELIVERY
12X R /RAH —0A-

uS COMPOSITION E NS /2| DURECT CORPORATION 17/222703 2021-04-05
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COMB POLYMER AND BLOCK COPOLYMER
STABILIZED NANOPARTICLES
ENCAPSULATING NUCLEIC ACIDS AND
OTHER SOLUBLE HYDROPHILIC
COMPOUNDS

The Trustees of Princeton University

17/640556

EP

COMB POLYMER AND BLOCK COPOLYMER
STABILIZED NANOPARTICLES
ENCAPSULATING NUCLEIC ACIDS AND
OTHER SOLUBLE HYDROPHILIC
COMPOUNDS

The Trustees of Princeton University

2020-861492

usS

DMSO-Free Synthesis of
Oligopeptide-Modified Poly(Beta~Amino
Ester)s and Their Use in Nanoparticle Delivery
Systems

Ixaka France

17/762133

EP

DMSO-FREE SYNTHESIS OF
OLIGOPEPTIDE-MODIFIED
POLY(BETA-AMINO ESTER)S AND THEIR
USE IN NANOPARTICLE DELIVERY
SYSTEMS

IXAKA FRANCE

2020-807853

CN

DMSO-free synthesis of oligopeptide
modified poly (beta-amino ester) and
application of oligopeptide modified poly
(beta-amino ester) in nanoparticle delivery
system

ESCA France S.A.

2020-80079414

usS

POLYMER NANOPARTICLE COMPOSITION
FOR INDUCING IMMUNITY AND
PREPARATION METHOD THEREFOR

SAMYANG HOLDINGS CORPORATION

17/774887
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SAMYANG HOLDINGS CORP

2022-526180

EP

POLYMER NANOPARTICLE COMPOSITION
FOR INDUCING IMMUNITY AND
PREPARATION METHOD THEREFOR
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Samyang Holdings Corporation

2020-885383




Polymer nanoparticle composition for
CN | immunity induction and preparation method = E SN 2N/ Sanyang holding Co. 2020-80092496 2020-11-05
thereof

COMPOSITIONS AND METHODS FOR THE
PCT DELIVERY OF AGENTS TO BIOLOGICAL E IEX /2 gH| FORMULYHCAS\;;\TEEE'FlTilNL?_gPORE HEALTH PCT-SG2021-050277 | 2021-05-21

TARGETS
COMPOSITIONS AND METHODS FOR THE Formulytica Pty Ltd | Singapore Health Services
EP | DELIVERY OF AGENTS TO BIOLOGICAL = E Iy ] ulytica Pty noep v 2021-809723 | 2021-05-21
Pte. Ltd.
TARGETS
Transfection complex for RNA delivery and SHENZHEN INSTITUTES OF ADVANCED
CN . P . Y E nEON; /2] TECHNOLOGY CHINESE ACADEMY OF 2022-11487671 2022-11-25
preparation method and application thereof
SCIENCES
_ BOARD OF TRUSTEES OF THE LELAND
SHA KSR 2l A q =3} e RM/FAMH _ 11-
JP of SUE ME Tty | E IER /2| STANFORD JUNIOR UNIV 2022-183217 2022-11-16
Disintegrated cell penetrating complexes for - THE BOARD OF TRUSTEES OF THE LELAND
2X KM /XAMH - —07-
N nucleic acid delivery E =R 8/zeH STANFORD JUNIOR University 2022-10004257 | 2017-07-21
pH-responsive nanoparticle-mediated RNA —_ SUN YAT-SEN MEMORIAL HOSPITAL, SUN
2X KM /XAMH ) ) - —04-
N nano-drug and preparation method thereof : =R a/xgH| YAT-SEN University 2021-10398459 2021-04-11

Polymer matrix compositions comprising

CN | high concentrations of biofermented sodium | E SN 2N/ GLYCOBIOSCIENCES Inc. 2022-10680603 2016-01-07
hyaluronate and uses thereof
Hyperbranched polymers and polyplexes and
US | DNA or RNA delivery systems including the | E SN 2N/ The Regents of the University of Michigan 15/720642 2017-09-29
same

HYPERBRANCHED POLYMERS AND

EP | POLYPLEXES AND DNA OR RNA DELIVERY| E TR /2] The Regents of The University of Michigan 2022-210554 2016-04-01
SYSTEMS INCLUDING THE SAME
Nuclsic acid oh ical .

CN ucleic acid phamaceutical preparation, | =R R/ RN Shenzhen Letu biomedical Co..Ltd. 2023-10035248  2023-01-10

freeze—dried powder and preparation method
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Composite nano adjuvant preparation based
on zirconium metal organic frame and
application of composite nano adjuvant

preparation in animal vaccine

SOUTHWEST University | National
Pharmaceutical Group animal health Co.,Ltd.

2022-11640351
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VIVTEX CORPORATION

PCT-US2021-040244
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Vivtex Corporation

2021-837749

BIODEGRADABLE MULTILAYER
NANOCAPSULES FOR THE DELIVERY OF
BIOLOGICALLY ACTIVE AGENTS IN TARGET

CELLS

&
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Albert-Ludwigs-Universitaet Freiburg | Queen
Mary University of London

17/574933

Biodegradable multilayer nanocapsules for
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