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1965 1984 I 1992 H

.ﬁ il .H

&IMmRNA g B PR AR TEIE EAMRNAT R srsemismm || B TINPMRNARE R || scoper s oA
(Brenner et al., 1961) ﬁkﬁ%q:@ﬁg i ﬁ%r?]\wd%rfglﬁx mRN:H%?KI_,%Ea INRERHETRE BERERS
(Weissmann et al., 7 (Doyon et al., 2008) iGeallietalz2017) EREA
1975; Allison & .
Gregoriadis, 1976) (Martjl-r;c;r;)et als
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2.4.1 EXEENGSR

EmMRNAZ BT AV MR LA R EHZE
IKTOP 1589#1155 (R1) , B125REXE, RAX
EEZEAMT TS S TS, REUBS RE
MAPERAEBELIR. MILEERRE, TOP 15%
XMBUERAE, HELRSR. SREHAEAL
Kiblo NEAXERE, H2m=UMIIED 5 2%
HARF. MMARFMNES EZRIL KT, 75 %% 7108
o\ 84RHBARIES . UBIIFHI 4R RFLITARIE
NEHEAFI2IKEML, 95T EETIAF. B8
AT LRI T EEER B S S0
I DERRBREFEENTIAF 2 KA1 REF
ERFHEXIRENSTR, HI2IKE/ L. HEEX
PI52IkEE12ML, KX EBN53R, REAFENA
S5xEEREREEEFE—ENER. EEKR

L SEHO. BRUEREL=FRNA X AE
1494%, FREAMRYAILERIFE EMMRNAUZAY
B, XrIRES bR IBEx,

2.4.2 EFEERIENESR

TEEFEBRIBFWMENITITOP 158 (R|2) ,
MRNAZ EAAT A9 T A=A = E LA
TEE BR) , EXREE (U4xR) , IEKR FEME
ENBEEE1IR. MIEERRE, TOP 15% 65
AU B RENE, EENRE I 2RSSR
R, MEFIBRIEERE, ZEALELL207TIE
FIFIIKENL, CureVacATIFIBioNTech AT
KEEGWEMERG, 25#HE 150135 EF,
BAPERZRUITMEFNHEMUB2IKRELLL, B
L =FEFHRESES (70.6%) , REAIFFRIT
R ARSI E

®1 2BKMRNAZ BT Y URIEX TOP 158 RN 27

7 i g/ | mRER | Ty | T e
1 | fafARE Harvard University 108 =E =250 91 (84.3%)
2 | IAMNKZE University of California 84 E£E =R 60 (71.4%)
2 | BEYERTAFE University of Pennsylvania 84 ZE R 52 (61.9%)
4 | BhigRKRE Tel Aviv University 74 LLEa5) =R 67 (90.5%)
5 | 9EET- EEEHTAT | Johns Hopkins University 71 ZE =R 58 (81.7%)
6 | EEHAE Moderna 62 ESJES =1 35 (56.5%)
T | ERWAF Washington University 58 EJEs| =R 39 (67.2%)
8 | HEKF University of Oxford 57 RE =0 50 (87.7%)
9 iﬁ%ﬁﬁﬁ’—ﬂ?%ﬂ gf:vt:rr]stiizr Disease Control and 55 £ Ei}g 52 (94.5%)
9 | EEEIL AW National Institutes of Health 55 =& Eg 48 (87.3%)
9 | HF&X%F Yale University 55 ESJES| =R 50 (90.9%)
12 | EEKF The University of Hong Kong 53 FE = 46 (86.8%)
13 | RRIRKE Cornell University 51 ESJES =R 45 (88.2%)
13 | AR WERR Mount Sinai Hospital 51 ESES Eg 48 (94.1%)
13 | fBEAF Stanford University 51 ESE =R 35 (68.6%)
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7 i LHE/M | FRER | immm | Do AR/
= (&kt)
1 | BEHAT Moderna 207 =E =12 61 (29.5%)
2 | CureVacAF CureVac 150 =E =12 15 (10.0%)
3 | BioNTechX&] BioNTech 135 =E Bk 59 (43.7%)

Translate BioAa] )
4| Gempaein) a Translate Bio 78 £ 2 48 (61.5%)
5 | TronAF] Tron 53 == =12 11 (20.8%)
6 | mREmEsnag | ArYem Phamacedt: 30 %@ ol 2 (6.79%)

PR <y = | Shire Human Genetic N
7 | ERARERATEAE] . 28 ESEd ik 0 (0.0%)
Therapies

s s University of Pennsyl- .
8 | BEYERILKF vania 27 ESJES =2 13 (48.1%)

Arcturus Therapeutics . N 0
9 A Arcturus Therapeutics 23 ESES| Bk 8 (34.8%)
10 fig%tas Therapeutics |  itas Therapeutics 21 mEA T4 5(23.8%)

. hi A N

11 | chEREE gf ISnc(ie;?ceCsademy 17 A RFHL 12 (70.6%)
12 | FREEIHE gfaizaﬁ“j;t:y Institute 16 %5 B 4(25.0%)
12 | A phe University of Cal 16 £E i 6 (37.5%)
14 | EthrisAT) Ethris 15 s el 2 (13.3%)
15 | Evox Therapeutics’/2®] | Evox Therapeutics Ltd 14 RE Bk 4(28.6%)
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MEARDERE, 2EKMRNASUIE T F| =2 6HE
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5B AN ET R ERIBEE N11280, 5%
EREA BEEARTEAEXNEFFRIEE57 59968
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BImE ARSI E R ERIEHEIR D, BEiZE T mMRNA
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E RSP AYIERA. SRR EERNGL. 5. 5
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BEl11 2 R YmRNABTT AR E R ERIEMLE 2
K+ IMNER. EEFEEDBIL550IF214IH
EHERBEMESKERAL, —ENEMNRIEEANS
ZANS 2R EFERIB R ER67.7%, B A SE
NEBHIFENER. PEEZIENEFIERIEE989
I, 1152 KB =1L,

3.2.14 EENMSHF

FRIFAMRNABIT UL E 2 EKET1 U ZF
BRIENME. MRFARTUEH, 2SN mEEE
hEEE (6%R) MEE 4R) , KEREMNMBEL
Ko MIITMEBIRE, TRRBENBEEREEI 9

x), LEXEER QR) , REAB®IWEMRNAAST
TJENHAEFLIZFEEEER. NEFIBRIEEXRE,
(BRI RAMNA D EREEBAN AT BioNTechy
&), CureVacAE). Translate BioABF TronAE], H
F, EENABINETNEIFHREN121M, (1EL2IK
Bl

3.2.2 mRNAZBZEABESRARTH
3221 FEBBEHH
SIKMRNAB X TN EFEELZFREELRE

EF#a% (E12) . 20005 E 20024 8 (8], Z4Tg4E

FEFHMER D, H2003FSARSHE . 2009FHIN

R3 2MRNABT TS E BN LIRS

EFs A ERE/m FriEE=R AR
1 EENAF Moderna 121 ZE ik
2 BioNTech’AE] BioNTech 92 =E ik
3 CureVac’AE] CureVac 79 =E ik
4 Translate BioAE] Translate Bio 36 ESJES ik
5 Tron’A T Tron 34 == ik
6 HIRALERTERT Shire Human Genetic Therapies 22 EE ik
7 BYERITAZFE University of Pennsylvania 16 eSS SIS
8 Arcturus Therapeutics/AH] Arcturus Therapeutics 13 ESEY Bk
9 EthrisAE] Ethris 10 == ik
9 Evox TherapeuticsAF] Evox Therapeutics 10 RE =k
9 FREIET ¥R Massachusetts Institute of Technology 10 ESJE =R
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3223 FEER/MXIN

SIRMRNAZEXSUHZAE FEEE EREEE.
tE. EEREFER (B14) . EERZERTHL S
RENER, L4SOMEFRBEEMNESIKEN, &
BMAEMESR, FESTHOERNENHES
Mo FEEZEARTENZFRBEEBIEE, KE
SIRE L, BEEZEAMENEFRIBEE793
IR, I EeIKE =11,

3224 BN

SmRNARST TR EFERBNMmBEEMN, 2
IKMRNABIX U L F BRI M TR EPEXRE
MIEE (FR4) - TETOP 10 FERIBHM T, EENIE
BOZ, RENMAEIK, MEANETELIZ ML
FkE, B NHARETAHRBHEERIR, HFIXR
MR, ISR TFHRBREMUES

eI RN E D 5 EEMN AT Translate Biox
&)\ CureVac 2Bl Fl/RIEHLIBHIZ5 A B FIBioNTech
NE), HAh, BEAATILCAMEFBRIFEMNELIK
Bfil. PETZIENEFBEHREMUEE (I, B8
FRENMEZRFENTOP 10 IENIIEE, RIBHETIZ
JusER DTSRRI B AAS, MR FEMM B R,

3.2.3 mRNARHMAESIRAHR

3231 FEBBON

EXMRNAZ BT FEZFFIFEE LR
18 ErtiERIE EFEE5 (E15) o 200052 2019F 51
8], ZUARX T FRIBEENRLD, FETHERE
S50, 20205 /5, ZAMFBXE MR IFER
TRIEIN, F2020FA955TUE E2021F /Y1750, 2022
FHEZAERBERET160T,

R4 2IKMRNABIE R EENEEFIRE

EFs Lk EFE/m FRriEE=R MA 2R
1 YN Moderna 64 ESE g7
2 Translate BioA] Translate Bio 45 ESJES =14
3 CureVac’AE] CureVac 30 =E Bk
4 | F/RBHIEHIZAE] Alnylam Pharmaceuticals 24 ZE ik
5 BioNTech’/AE] BioNTech 22 =E ik
6 Acuitas Therapeutics/AT] | Acuitas Therapeutics 19 JIEN ik
7 | BIRALERTEAT Shire Human Genetic Therapies 15 ESJES ik
8 | REETHM Massachusetts Institute of Technology 13 ZE =R
9 Arcturus Therapeutics’/2A&) | Arcturus Therapeutics 12 ZE =12
9 Evox TherapeuticsAE) Evox Therapeutics 12 RE =12
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3233 FEER/MXDMN

SIKMRNAZ BN EFIRIEEZRAEE.
hE. EFEEER (B17) . =E. PE. EENEF)
ERIEE D B 220I0, 144AN134T, =&ML FEE
BEZMALZEATE L KEFRIERE/76%,
B ATI L HREBH=NER, LR, EE.
AEEFEREZAENE FERIEEIREI3050,

3234 FEHMOH

FLEFBIEMS, £IKMRNABZ BMFHHEZTOP
D2 EEREEE. BEMNFE (RS5) . A,
EENVEASR, RENMAIR, PENNME2R, &
EFAEER ARG LR MIEERKRE, SHEAE

AU, AVDIAREFIFRIBERI MR, EAF8ZKA
R, SRNEABKR, IXVEARHANE, T
FMEIFEAERI=MBNIE D RIZECureVacAE] (92
) . BEHAE] (59I) HMBioNTech’ AR (381N) o
ERNFRMREAEEYN QBN IUE2IRESAIM
E811L,

3.2.4 mRNAIFNE SKARER
MNEEBHRE, DIRMRNABIBTIRNFES
HMERIFEAZ NI, THRIBEE2013F LA
BRBRFARENEE, MBEEFT . TRFRIEEHEE
201552018 F HABIAEXT AR, 201052 E M/,
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BE17 2XmRNABE T EHTOP 10EXR /MK 57
RS 2IKMRNAZ BT EEZN M EFIRIE
z i M | FEER | Avxm
1 | CureVacag] CureVac 92 BE Bl
2 | BEEARE Moderna 59 ESES ik
3 | BioNTechAE] BioNTech 38 =E ik
4 | Tron’AE] Tron 21 ZE ik
5 | FERIZER Chinese Academy of Sciences 10 FE RIS

6 | BEEER GlaxoSmithKline Biologicals 10 ESES g7
7 | Translate BioAE] Translate Bio 7 ESE S
8 | RBIEEYLE CanSino Biologics 6 FE el
8 | eTheRNA Immunotherapies’AE] eTheRNA Immunotherapies 6 EbF B 12
8 | TNKE The University of California 6 ESEd =%
8 | BEEBEAKREFE University of Florida 6 ESE =R
8 | EYERIKF University of Pennsylvania 6 == =R
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M2020F e 2 & IBIE KB,

MERAT ERDAHKE, 2IKMRNAE I

U F AEPELALER. HEMBL ZER B,
M EFE. TAALEFE, TESRERF
& (intraperitoneal injections) . Z%)8%BkoE &4
(pharmaceutical intravenous injections) « B &
JE5F (subcutaneous injections) Z; EH AR
|, FEHMABFRERA (cationic lipids) « 54

MEFERIBENERE, £EKMRNAE AT
RN EEERTEEEMERE, £TOP 10&FIMH
BIEF, ZEVIEBE6R, BENBEIR MG
MERE, BWNARETRERBENER, LA
0%, EFERIFEMEFIAUNTIAD IR EEBAN
3]\ CureVac’AF]. BioNTech/AF]. F/RBHIIBHIZHA
B Translate BioAR), X A KM EMRNAER AL
A fERT AL,

4K ERI (pharmaceutical nanoparticles) « Z5%7kg

Fa{& (pharmaceutical liposomes) &5; TEZER &1
FHE, FESNREZEREMY (oligonucleotide

3.3 mRNASIISESEFISR

3.3.1 mRNA&GTT

analogs) « IZEFRE MM (nucleotide analogs) &5;

ENFERRAE, F2FRER (transcription) «
£RKEAF (growth factors) . IREH (membrane

proteins) &,

MEMBRIBEZFKE, 2IKMRNARIHIUHAE
MEZRBEEE. BE. PE. BAENZEE Hf, &
EEMEFEBNETANERS, BEMNDPED L
B _NIME =L, BAENEEN T AR IBHERXY

AR MRNABT BN E R T HITD
ir (&R6) o HA, EEModerna R B HIFHN T FI
W02020097409F FAZRAZ0X40L (BPCD252) FIMRNA
DFXI IR AN E AR TTIAST, WSKEE. ME
A £ RORMEME. 2T MR TRTHERNSG
AWAYBEYIERSTTE, WRHRBOX40LZREBY
MRNAD F5HE KI5 (0HPD-LIEK) BXE

B0, a0
&6 MRNARTTTUREREF
TS M8 (FriEE %) T RFR

WO02013096709 | Moderna/As] () Iﬁcreasmg the V|ab|l|.ty or Ionggwty of an organ or organ explant using modi-
fied mRNAs for proteins essential for organ survival

W02015058069 | Modernaa=] (E) Polynucleotides for tolerizing cellular systems

WO02016201377 | Moderna/As] () Preparatloln of targetled adaptive vaccines for treatment of inflammatory dis-
ease, autoimmune disease and cancers

WO2017214175 | Moderna/As] (EE) Modified RNA encoding VEGF-A in formulations for treatment of heart failure
and other diseases

FBIERE CEF); . , . _
W02018160540 BioNTech/A 5] (&) Therapeutic RNA and uses in treating solid tumor cancers
Trc/\=
W02018222890 ?;;us Therapeutics 7] Synthesis and structure of high potency RNA therapeutics
$Q7 Biotechnologies/A 3] Immunogenic epitope and .adJuvant—modlﬁe.d T cells for mtracellul'ar delivery

W02019178006 (ZE) of tumor or exogenous antigen to enhance immune response against cancer
and infection

WO02020056147 | Moderna/As] (EE) Polynucleotld'es encoding glucose-6-phosphatase for the treatment of glyco-
gen storage disease

WO02020097409 | Modernaad) (&) pse of mMRNA enco;lmg OX4OL|n.comb|nat|on with immune checkpoint inhib-
itor to treat cancer in human patients

Trc/\T

W0202011811 A(;;us Therapeutics %) Compositions and methods for treating ornithine transcarbamylase deficiency

W02020154189 | FFIBEIEAE] GEE) Therapeutic RNA for treatment of advanced stage solid tumor

W02020227615 | Modernaas] (£E) Polynucleotld.es e_ncod_mg methylmalonyl-CoA mutase for the treatment of
methylmalonic acidemia

W02020260685 eTheRNA Immunotherapies | Antitumor therapy comprising mRNA molecules encoding tumor-associated

nE] (EEFBY)

antigens and checkpointinhibitors
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ZHS Mg FriEE%R) EFRF
WO02021021988 | Translate BioAS] CEE) Trea?ment of cystic fibrosis by delivery of nebulized mRNA encoding Cystic Fi-
brosis Transmembrane Conductance Regulator (CFTR)
BioNTechAE] (BE) ; N . . . . .
W02021058472 TRONAF) (=) Combination treatment using therapeutic antibody and interleukin 2 (IL-2)
WO02021198157 | BioNTech/A 8] (=) MRNA ;omp05|t|ons (RiboMab) expressing claudin-18.2-targeting antibody
and anticancer uses thereof
AN e : P
WO202120771 Verve Therapeutics’2AF] Base ed|t|pg of ANGPTL3 and methods of using same for treatment of cardio
(EE) vascular disease
W02021214204 | BioNTechAF (EEH) RNA constructs and uses thereof
W02022136266 | BioNTech’ AT (&) Therapeutic RNA for treating cancer

EEBioNTechARIHRIERIEFIW02021198157
%1+ 7 #EmClaudin-18.2%AK (CLDN-18.2) BIRNAKL
Ko ZHEARAIBT AT LUClaudin-18 27988 SR A fEIE,
WAEERE. INRE. Bk BRER. BiEES. 2
o, RES BT fEIgG1BIMRNARIFI, d0Zolbetuximab

(B &Claudixmab) X EER S,

EERIEIELNBFMEEBIONTechAB & 1EH
BEREFW02018160540F B9 A B 7677 SRIATR
FIMRNASIF, B&MmITIL-12scEA. IL-15 sushiZ&E
H. IFNaZEBFGM-CSFEBEBIMRNAZ Y, ZEFIPT
NFBZHH ] BT L R ER 2.

EEFBYeTheRNAABIFIBERI L FIW02020260685
FTEXTFHIZCDA0. caTLR4FCD7TOBIMRNA, LI
YRISERE I EIMRNARAE &Y. 1ZBE AT EI4%
FOERBEEBMRERE AT, HRATHMEBER
EBIT, T ALK E fIGIF N #1787 1%
TR T e XM S T RIATT A 2R,

3.3.2 mRNAZEEFEIHTI

B H AR RIEIREMRNAEIT BET R THRY X
P, AREAFUXTMRNAGEIEME IO A & =& A1)
1T, LUBTEXIENERHE (RT) .

EEMRMRENBHALSHRIENET
W02013086373F EXT#HAPHEFHER, HAI5H
AE R 7, A0 14 BS R, BEE A< EEZ Y A BE
BRIV RENR L ZEZ-EREEYASER, K
BEESZERIERGKTHL (LNP) , (23 4HREIEEY
MABERIRILR, HTAEIMIARBFREMRNA,

EEModerna AB]HIBERIE FW0202016039742
T LNPHIFIB A =75 A& B X HU5 . ZEFANTE
GRS ED, INPEHEESMRNAL &
IR R IRAE P ET, R ENBERMRNATI S

TR EAR P, XN BEBXTEPMLNPHIF 4 =IF
THTEENR, MBEEESRKESEEN AR
EEEMEITREMRNARE AT, WELNP=H AL
I A FE.

EERZHEMNIZKFEIBENEFIWO02017176974
WP IRE RN R B ERRIE R R TNL, Hel AT S
& IESIRNAC MIRNAFIMRNAZERNAS F, I8 61
EREERERMEY. IFFAE FAER. PEGREFEEX
). BERNEMFZSFAESY), HoATAEERAF
MR, BT HERTFHBAFVII (TN AKA) K
HEFIX (A& %B) NERRLEMSH M A HRIIRE,

ZEEvox TherapeuticsAERIEN T F
W020190921457% KAZER ZE 254 RV 3 1k E A ——ZHAE
ShEEE, ABRESNEER, 1SR HAPRR L EF—INA
HRAFEBERES. BRRRE. EMEESMENRF
NEMBRES B NERHM, FHEBEASHRA
PARBAREIFESEER, AN XTI
274, ZEFREN I REEENZER TR 2R
EREIFIINE AR INE B, DUE AR RNILER 7
TRV,

EEBioNTech R BRIFRIBEMEF]US10808242%
AT RERNARE IR . 2% IR L eE D fF R
H (U) 2. MRNABVIZE R F7HBBRRE. SUTE
RNARVZEBR = 5IR AR PR EF ANV IZ B BN /7 AR
FEARRNARRE R, ZEFIBI A FTRIAERRR
BIRMERIRNA, EEEREAEERNERRTE
HIERY, RETFHRNARYATT M RES TR R NAY
RN Eo

BEEZE®RAFZHMBioNTechRERIBENEF
W020200700405F MIT A5 a2y fa R EE4H 4R35 X
RNA, LA B ZRNATHINA G, Bk, RAl
R -BE AL IEY) R A EERNAGK FURI Y A% 73

LEMRNAB AT SRS ITRE | 17



RT MRNABEFE TR EREF)

TS M (Fr/EE %) EZaE ZHRR
IREBHIREIZAE
W02013086373 iﬂ%%ﬂﬁ!?ﬂﬂ ~e) Lipids for the delivery of nucleic acids LNP components for RNA delivery
Preparation, cytotoxicity, apoptosis, and
W02014093924 | ModernaxE] (H) transcription of modified nucleic acid | Modification of MRNA
molecules and uses thereof
Translatable messenger RNA analogs
WO2016070166 Arcturus Therapeutics2A8] | containing unlocked nucleomonomes | mMUNA or mRNA analogs with un-
(EE) and with prolonged in vivo half-lives for | locked nucleomonomers
therapeutic uses
Method for reducing immunogenicity of | mRNA modifications for decreas-
US10808242 BioNTech 2 B] (f2EH) RNA by constructing A-rich and U-poor | ing non-specific immunogenicity
mRNA for use in therapy by mRNA itself
. . — Preparation of lipids and lipid nanopar- .
//\
WO02017117528 Acuias TherapeuticsAa] ticle formulations for delivery of nucleic LNP com.pon.ents and formulation
(h=Ex) Acids for nucleic acid delivery
o Biodegradable amino-ester nanomateri- | LNPs for delivery of RNAs including
?_ IWN == =
WO20L7176974 BZBINILAS (KE) als for nuclei cacid delivery SiRNA, miRNA, and mRNA
Hybrid carriers comprising cationic pep- A nucleic acid delivery system
W02017212009 | CureVac AR (EE) .y brising Pep comprised of a cationic peptide or
tide or polymer and lipidoid o
polymer and a lipidoid compound
Imidazole cholesterol ester (ICE)-based li- Methods of formulating nucleic
US20180125989 | Translate BioA&] (£E) pid nanoparticle formulation for delivery | _ . g
acid containing LNP
of mRNA
Compstons nd mebace 950 | e et el ssems
W02018009838 Rubius Therapeutics, USA P Y ys expressing exogenous RNA encod-
pressing exogenous RNA encoding a pro- | . .
) ing a protein
tein
Conjugates comprising sugars,
W02018013525 | Translate Bio~AE] (3[E) Nucleic acid conjugates and uses thereof | folates and cell-penetrating pep-
tides for delivering mRNA
Methods for using extracellular
W02019092145 Evox Therapeutics, UK Exosomes comprising RNA therapeutics ve§|cles to encapsula'tmg nucleic
acid-based therapeutics such as
MRNA, circular RNA, miRNA, etc.
ERRAE (BE); ) L . o
W02020070040 BioNTech/A 5] () RNA particles comprising polysarcosine | LNPs for delivering mRNAs
Preparation of compounds and lipid na-
W02020061367 Moderna’xB] (2E) noparticle compositions for intracellular | LNPs for drug delivery
delivery of therapeutic agents
— Methods and lipid nanoparticles for de-
PN
W02020097540 A(;E)uét;;i%%J%Aﬂ livering mRNA and siRNA in treatment of | LNPs for mRNA delivery
= diseases
W02020263883 ModernaAs] () Endonuclease-resistant messenger RNA Qhemmally mod|f|eq .mRNA that
and uses thereof increases mRNA stability
Preparation of antibody-mRNA fu-
CN110747214 SRR AT (hE) Preparation Qf mRNA—antlbody fusion 5|on/.conjugate with puromycin as
molecule and its use for drug delivery the linker for targeted delivery of
mMRNA therapeutics
W02020160397 | Modernaa&) (E) Methods of preparing lipid nanoparticles | LNP formulation
W02021001417 | BioNTech A& (fEEH) RNA formulations suitable for therapy self-amplifying RNA formulated in

various polymers

\J
\J

N\
(X))




TS 8 (FriEE %) TFRHR THRR
- . " System that features a tethered
Lipid nanoparticle compositions com- molecule to further increase the
W02021231854 | Moderma~AE] (EE) prising an mRNA therapeutic and an ef- o
level and/or activity of mMRNA ther-
fector molecule . ;
apeutics formulated in LNP
Poly(amine-co-ester) polymers with PEIngtfjviﬁhogézmége;g_erztue2
W02021257262 | Yale University, USA modified end groups and enhanced pul- POy . group
monary deliver for the enhanced delivery of mRNA
y y to the lung by inhalation
Compositions for the delivery of payload LNPs comprising payload mole-
W02022032154 | ModernaA 8] (£EH) P . yorpay cules such as mRNA therapeutics
molecules to airway . .
to be delivered to airway cells
B EIA (£E) . B . Modnﬂe'd antigen mRN'A d'el|vered
. = Nucleoside-modified mRNAs encoding | in LNP induced adaptive immune
W02016176330 Acuitas Therapeutics’/AE] . ! . . ; . o
= antigens for inducing an adaptive response without inducing inate
(N=EX) : :
Immunity
Arcturus TherapeuticsA®) | Method of making lipid-encapsulated | Detailed method for making RNA-
WO2020191103 (EEH) RNA nanoparticles encapsulating LNP
Lipid nanoparticles comprising ionizable
W02021250263 | eTheRNART] (EEFIBT) lipid, phospholipid, sterol, PEG lipid and | LNP components for RNA delivery
MRNA
Methods of protecting RNA against
W02022175815 | #EImAE (EE) Methods of protecting RNA degradation and components com-
prising free amino acids for this
purpose
Compositions for the delivery of
Lipid nanoparticle compositions for de- long nucleic acids (>80 nucleo-
WO02019246203 | 1855 (£E) P P positions ¥ tides), such as mRNAs, including
livery of mMRNA and long nucleic acids S .
cationic ionizable lipid, phospho-
lipid, PEGylated lipid, and a steroid
LNP composition for mRNA deliv-
. — . ery to the pancreas containing:
W02022236093 | RRNEEAZ (EE) Lipid nanoparticle-mediated mRNA the | - i helper lipid, cholesterol
delivery to the pancreas
analog, PEG-based compound,
ionizable lipidoid, and mRNA
Nanoparticles for mRNA delivery
US20230043677 | BENNMNILAF (EE) Inhalable therapeutics suitable for nebulization and/or
delivering mRNA by inhalation
BRRKFE (EE) ; Lipid nanoparticles for targeted delivery LNP composition for specific de-
W02022155598 R L R (EE) of MRNA {gr?gyocr)fu\c/gSPR—Cas9 mMRNA to the

FBFIAL, BZZEZ (PEG) BRAYEXREARS

Yy, HiE BT EHA/ 308 Rk NRE S5 ik 2

HEREY), BEF AR RAER. IR MRS

'L%ﬁ-"%j—r'@ﬁgﬂfﬁ_@'&ﬁz: T =T M A BRRIER AL
RUER-BE LY RE 58 e E APEGFR ERIRMM, H

ﬁE@é’?%ﬁHKIﬁBﬁ*E#RNA%*%ﬁ*ﬁ, MR E
HNEREFENAENRTSEE, HiRRFTaAmEr
ERMBE LZHITEF FAAIR B EERFHTT
KRinIHEEN, BT EBE NS I NEEFRTE S TEH
SRIINABXINEE,
EEFEBININILAFRIBNEFUS20230043677
AR BFEEATT I (BIZIMRNA) BIGK FR B &

FhER. LA KFRI B IER] B ESAE . FBEIERITEY). 44
RSN R £ —E2RE T,

EEBXRIARE. MEBREZERKESHIFN
T HFWO02022155598 A FF T— MBI RS ELNP
N FBICRISPR-CasOiEx 74, HrlAFAFakfidix
Cas9 mRNA, HIERAHE ] Angpt BERBIBE K14
ETFmRNAFTREZ HBIR DHHIERR TR mRNARIERE
WM AERRMEIERS 18F, MUK R FEBERZAK T
RITE/DE X E XA R R LR BN, ZIMRNA
BEilar amits EEEM,
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3.3.3 mRNAZEHH

S5SmRNABEIAEXNE R EFZERTAR
Iz xE. REMEI D AT E Ze M m AR iE
BIMRNAZ & & S E F#HIT D

EbFIBS Ziphius Vaccines A FIRAF K FEX & ER
BT FWO020212552701% 1T T — T B EHEE
|, BRERSHEREMRREL. RN EBMaRS
ELEMER (nspl-4) BIMRNAD F-

R[EFEIE TFREIBENEFIW02022129918A
FF 7RI ERNAB E I RS L%, €
ERBZERNIRISWMAFSHBEHT IERNAS G F,
HARmISBERERBRAKXTHRAIHEHESRIRE
=EN

EECurevac AR REB=ZEL R EKEH
BHIEFIW02022137133AFF T—H7E I8 R4 K Fi
RN FIPREERRREENERENRERT AN
MRNAZ &, HaESEHN RSP HAEM R

ZEModerna”ABIRIFHNEFIW02021155243
NI T—ME AR EEEFS (hRSV) NZERE
W, ZIZERRISTIE E R A RIBIhRSY FIEERATIA, £
/NRAMRSVAR AR A E3H1T TmRNAR E B AR BR
7 I zE R RE B ENZ 2%,

FREFNEOAE AT RIENE FIW02022116528
N T—HIFIRRNA (circRNA) & &, HB 58855
3¢ 3 IRV TR B RIRE B E R ARZABIRE NS

(IRES) FTHAZALEIDIT, circRNARIEAN £ 714518
IR LEIMESIERR, ZTIREEEYIIRE .

EEERFERAFRIBNEFUS20220325255
BET—HBTHRETRIMTEENMRNAD FBTE
HHEY, U ERSESIN AT AT RS
A%, ZENEREETHERmREEEMIES
EEE, HE O T RSREZEEH I HIERE,

EZEERZR LG EEBioNTechR Bl KL%
K EFABLSRIBENT FIW02021155149 A F T—FHRY

2= VE=S

SERERER MR THIMRNAG & ZBEIENE—FT

®/8 FXHEZHRAIMRNAR EHE S EF

EHS M8 (FriEE%) EFZHR
W02021213924 BioNTech/A 5] (=) ;oronaV|rus RNA vaccine encoding SARS-CoV-2 spike protein for prevent-
ing COVID-19
Wo2020100750 | Modernaaal (), \F/);igirsttlg TnZL?el\érEor;\ij n:ctlreunr;lvrlwreujtrgiiﬁ ritﬁi?siﬂfﬁsdf'grg tgljtli\lnA VHL|\P/
ZEDESARRSH EE) | P : :
infection
Immunogenic compositions for ZIKAvirus including cationic lipid nanopar-
— ticles encapsulating mRNA having an open reading frame encoding a viral
//\ ES )
WO2018151816 Moderna) (XD bacterial or parasitic antigen, a pan HLA DR-binding epitope (PADRE) and a
5" terminal cap modified to increase mRNA translation efficiency
W02021155243 ModernaAE] (EE) Respiratory virus vaccine compositions
Recombinant self-replicating polycistronic RNA molecules expressing mul-
W02013055905 BIEAT (RE) tiple herpes virus proteins and their use in vaccines for inducing neutraliz-
ing antibodies
Engineering SARS CoV-2 mRNA vaccines expressing key neutralizing do-
W02021159040 Moderna A ] (32H) mains of spike protein, individually or in combination, for inducing protec-
tive immunity and immunotherapy
WO2021951453 F—=HA=t (HA); Nucleic acid lipid particle vaccine encapsulated with severe acute respira-
ARAZFE (BA) tory syndrome coronavirus 2 messenger ribonucleic acid
wopar1serzo | Moderma’ (RED; e vaant stabilied into » prefusion conformaton, ncapeulted i -
EEDESARRSH EE) | " 2P eneap
pid nanoparticle formulation
WO2021255270 Ziphius Vaccines’2 8] (EbFIBY) ; | Self-amplifying COVID-19 RNA vaccine encoding SARS-CoV-2 Spike and Nu-
RIFARSF (ELFIEY) cleocapsid protein antigen and alphavirus Nonstructural protein
W02017070613 Moderna’x ] (EE) Human cytomegalovirus RNA vaccines
W02021204179 | AMIEEYAE (FEH) Nucleic acid vaccines for coronavirus

\J
\J

N\
(X))



TS M3 (FrEE %) THRHR
A= ) -
W02021226436 ;E?;g;%;g ((i))’ Optimized nucleotide sequences encoding SARS-COV-2 antigens
W02017070623 Moderna’/A &) (EE) Herpes simplex virus RNA vaccine
WO2021160346 S GEE) Nucleic acid vaccine against severe acute respiratory syndrome coronavi-
rus SARS-CoV-2
W02022171182 | BrfAEM A B (FE) Vaccine reagent for treating or preventing coronavirus mutant strain
CA3132188 Providence/AS] (J12) IC,Do_rlngposmons and methods for the prevention and/or treatment of COV-
ire/\ =
W02021183563 Arcturus Therapeutics 27l Coronavirus vaccine compositions and methods
EE)
W02022150717 Moderna’A &) (EE) Seasonal RNA influenza virus vaccines
Engineering a thermally stabilized self-amplifying RNA vaccine based on
W02022129918 o B T R () Vepezuelan Equ.me Encephalltls. virus backbong encoding §ARS—COV—2
spike glycoprotein encapsulated in lipid nanoparticle formulation for pre-
venting and/or treatment of COVID-19
W02022178196 | FIBIEEHIEAT (EE) Meningococcal B recombinant vaccine
INZ (fEE]) -
W02022137133 g;;;%a(g) RNA vaccine against SARS-CoV-2 variants
W02022116528 NS A 5] () Clrcular.RNA vaccine contalimng circular RNA and kit for detecting novel
coronavirus neutralizing antibody
US20220325255 | 1S5k s (E) Compositions and methods for treating viral infections targeting TRIM7
R HITEEMNMRNAG EHUIZESEF)
THS 5 (FriEE =) THRIBZFR
WO02021155149 BER%Zm AT (EE); BioNTechAF Methods of inducing neoepitope-specific T cells with a PD-1 axis
(EE); T k&R (ht) binding antagonist and an RNA vaccine
WO2015024664 CureVacAS) () Comp05|t|on comprising mRNA encoding a combination of tumor
antigens as vaccine for treating prostate cancer
Use of modified mRNA encoding melanocyte stimulating hormone,
W02012019168 Modernax &) (EE) insulin and granulocyte colony-stimulating factor in prevention or
treatment of disorders
WO02020097291 Moderna/As] () Cancer.vaccmes comprising mRN.A('s) encodlng peptide epitopes
(neoepitopes) and formulated as lipid nanoparticles
H A=
W02020141912 eTheRNA Immunotherapies/A & MRNA vaccine
(EbFIEs)
W02022008519 BioNTech’ A E] (fEE) ; TronAF] (f@&) | Therapeutic RNA for HPV-positive cancer
W02015024666 CureVac2 5] (fEE) RNA vaccine for treating lung cancer
W02012159643 BioNTech/ AT (fEE) ; Tron’AH) (fE=E) | Individualized vaccines for cancer
Determination of expression pattern of a set of tumor antigens in-
W02015014869 BioNTech’AE) (f&E) ; Tron’AE) (fBE) | cluding CXorf61, CAGE1, PRAME and others to select cancer thera-
py regimen
W02022009052 Janssen Biotech 28] (EE) Prostate neoantigens and their uses
W02022081764 RNAIimmune R~ 8] (£E) Pan-ras mRNA cancer vaccines
BioNTech AT (EE) ; o )
W02014082729 Mainz Gemeinnuetzige’AS] () Individualized vaccines for cancer
WO2016180467 BioNtech/AS] (BE) : Tron/AT) (&) Enhancing the effect of car-engineered T cells by means of nucleic

acid vaccination
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ESRETNERRMBSER, B ARSI ES
B EETHTIa A IbEAAS, RIMHE BRI
TNERRENRENE,
fEECurevac ARIHIBERIE FMWO0201502466472
FF 7T EFmRNABME B IEE |m i & 1Z&
| @ RS RV BR R AE X TR, RIS R R ML
B, g SRR TR (PSMA) |« BI7BRT4REEHR
(PSCA) | BiIFIRR/EREERE LR 4R (STEAP) |« #h%E
H1 (MUCL) g% BRER MEBEERES (PAP) BT AT I
SlRRSE.
EEBioNTech AT Tron A& RIENEF
WO0201618046 TAFF T AT P ohIrV i BRI T4

\‘.
.“\‘

RRAERIMENIRSTURZAE (CAR) o FURBIM
claudin 18.2. claudin 6. CD19. CD20. CD22. CD33.
CD123. mesothelin. CEA. c-Met. PSMA. GD-28¢NY-
ESO-1R## 1718+,

EEModerna ABRIHIFENE FW02020097291A
F TR 3-50 M RAZBIMRNALE BAIMRNA
FIER o BRI & T HIZMRNAR R SR
—ITEEYIBREMBEEFHNT DN, MR ENRE
R4, UNRERAYIRREAEEEFRE FEARKE R
TR 2 MM 1%, thoh, BEN I BRI RAF 5 ETE
Tz R E N YIRE KRB REERENTER.



FME mRNAZEHATT Y UEEY

EXEAZE b i)

4.1 FEHEBARHED S

MRNAZ E AT 24 SUS B X T 5 K B9 5%
FIEEE 69T —RE RN L. BE18ER T HI201I
N—REHRD L. HBEFILEM R (Proliferative
disorders) RN EFHEFEHERZ (E600M) ,
Hor2EZMER (Infection) (3581) , XBA
MRNAE & FJETT A E X U BN A= 5

0 100

sBEUK . LIk, B RGER (Digestive system
disease) « BEMEF (Immune disease) « MR ZH
155 9% (Respiratory system disease) . HERFTKE
7% (Nervous system disease) « BR{&%&S % (Glandular
disease) WhkHNEZFMEBEBFEHEBLRIRS (L
220 E3001 2 j8]) » S Z 4% R (Genetic
disorders) FERAE R R E FBRIEEEI97E200
A

THE (M)

200 300 400 500 600 700

Proliferative disorders
Infection

Digestive system disease
Immune disease
Respiratory system disease
Nervous system disease
Glandular disease
Genetic disorders
Inflammation
Cardiovascular disease
Urogenital system disease
Endocrine system disease
Musculoskeletal disease
Lymphatic system disease
Hematopoietic disorders
Connective tissue disease
Metabolic disorders
Degenerative disease
Skin disease

Body fluid disorders

El18 TOP 20—REmE A 01h
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4.2 FEEBRMARBREADIH

KRR TIZE &R (Proliferative
disorders) \ fEZ M & F (Infection) MRE M4 &EH
(Immune disease) F=FHEHFHERND . BT
SiEmEBhierarchy S 14 HIERERIIKE, T
B ERERER R R AR TIE R

4.2.1 IEEEKRKRARHARI R

1TE M EOR R EMRNATI R & 5 X FUR R,
HENEZARBEHRERS (B19) . N\_RHADER
MIERE, PET-REHREFE (Neoplasm) j# K
LHERIEEEIA5281, BERIE MEE MRS
NEFN#HERESHN—MER, IGEMEERNEM T
R TE, GNLF AR A% (Fibroproliferative
disorders) . BREIEE M ZER (Myeloproliferative
disorders) FHRZH=RMNER, 1 BHXLFLM

BRI ERIR L.
MEEXZ AR ARME20F7 7R, FEIE

(Carcinoma) « JHI &AL pHfE (Digestive system
neoplasm) . ERZMERRE (Epithelial neoplasm) «
IR % FsfhjEE (Respiratory systme neoplasm) «
WREFER SR (Urogenital system neoplasm)
EEREZ XL, BXMRNEFNHEHEI100
I, EE RS E (Digestive system neoplasm)
o, SH{LERRE (Digestive tract neoplasm) « AT

AEBPsE (Liver neoplasm) « BEBZAHYEE (Pancreatic
neoplasm) REXFEHNMAMKR A HE. TR
A7 h9E (Respiratory systme neoplasm) &,
fiE (Lung neoplasm) BEEMWMHR A M,
o, A D WBFE LG (Endocrine system
neoplasm) /1, JREE (Ovary neoplasm) « B
KBRERE (Thyroid gland neoplasm) « 234958
(Testis neoplasm) BREFEMNMMRFHE. EHE
R (Nervous system neoplasm) J, R [FJE
(Glioma) « FIRFME R FMIE (Central nervous

system neoplasm) B FEMAFR A,

4.2.2 (ERMUEFRTHR RO

MEFRMEFRNE RN ERE, MRNATRR S
T 165 — R m iR A 60 S = Lkt (B

21)  NZRMDEFRMERE, mSZEHE (Viral
mfectlon)EEﬁuWAT*%#IEFF&&?%J*&E?F
AR E, EFTBHN=FADERIZHE
ARSI %, AN, HHEREZ (Bacterial infection) «
A R (Parasitic infection) &S X+, M=
RMDERFFERE, REHYREZR (Protozoal
infection) HIRAREFN M ER S, BB MERLMIE
FAERRPRANARABEZ—. I, XHFE (HIV
infection) . & (Influenza) FERFHEZEERSHIX
.

® Cystic fibrosis

Fibroproliferative disorders

* Germinoma

® Dupuytren contracture
® Fibrosarcoma
Fibrosis

® Gestational trophoblastic disease

® Hyperplasia

Immunoproliferative disorders #

Proliferative disorders @

® =100

» 50-100 Myeloproliferative disorders ®
e <50

® Hyperimmunoglobulinemia
® Lymphoproliferative disorders
® Multiple myeloma

* Mesangial proliferative glomerulonephritis

® Multiple myeloma
* Myelodysplastic syndromes
® Paroxysmal nocturnal hemoglobinuria

® Neoplasm

® Polycythemia vera

* Proliferative retinopathy

* Proliferative wtreoretlnopathy

Psoriasis ®

Skin hyperproliferative disorders ®

#® Plaque psoriasis

® Psoriatic arthritis

® Skin neoplasm

El19 BEMERFREXTAMARTASON TERRTFEIBEENI00I (&) ML, BERKREFBIEFEENS0MEL0N, BB
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L] Bhﬂhd m |m|-“"|
= Carcinoid
& Carcinoma
& Chorign neoplasm + Billary tract neoplasm
*= Connective tissue neoplasm # Digestive tract neoplasm
Digastive system neoplasm @ * Gal rEeOpLEsm
.I w
® Pancraatic neoplasm
* Adrenal gland
# Endocrine system carcinoma
# Nourcendocrine system neoplasm
Lol m‘r rmm
Endocring System necplasm @ & Parathyroid gland neoplasm
# Pituitary gland neoplasm
L Tuiu
Mnmplnm
Epithalial necplasm & @ Carcinoma
# Famillal tumor syndromas
& Gastrinoma
L]
& Hisd and nesck &m & B call
2 —or naapla s neoplasm
& + Histiocytoma & Lonkopanda
i * Hydatidiform maols : Eﬂ"ﬂ i
Lymphatic system necplasm &
m gland neoplasm
Mammary gland neaplasm & * llammary gland carcinoma
& =100 Melanoma ® = Matastatic melancoma
& 50-100 b L TOR. # Contral nervous systam neoplasm
® <50 = Matastasis = Glloma
& Musculoskeletal neoplasm : Meningeal neoplasm
- . Pmﬂl;:.lnmu
L]
L al nervous B &m
, RS T
LG e
L ]
RAezpiratery systerm neoplasm & & Paranasal sinus neoplasm
: E:':mu : Pharyngeal mn-pl.um
& Soft tissue neoplasm -wlmmmlm
L M
# Thorax necplasm
= Trophoblastic

4.2.3 REHERKAR
MEBEMEFERMKEE, mMRNAFI R &

E20 MEEXERHATARIMN

29 b i

RN TERIR T 20 N=ZRABDIERHRIFLERE, T
(Allergy) BRNEFNBERZ, BREHEMPIL

RS

W R 137 Z R R R AP A 40 % Fh = 4% T s e 36
(B22) c NZHADERMERE, BARBE
7% (Autoimmune disease) WM EFHER %,
boh, B8 N (Hypersensitivity) « EERIE M4
%A (Immunodeficiency) HF&ERBRBEERZH=

HIE— MR KAR L M. LR MEEWL (Multiple
sclerosis) « X RS REFE (HIV infection) « XUE
MXxFR (Pheumatoid arthritis) « Z&K 4B EEE

(multiple myeloma) 39 RZ M= X F RS
LSS
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Bacterial infection &
® Digestive system infection
* Eyn infection

& Limd infacticn

® =100
& 50-100
® =50 ® Tickborrs diseads

* Urogeniial system Infecticn
* Vatcinia

Viral infection ! —

EI21 (SR IEBRIEXE IR
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i%

i

l
i

iy

%

B
|

E
i
]

respiratony symdrome

mwmm
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|
|

rospiratory syndrome
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= Alopecia areata
= Ankylosing spondylitis
* Autoimmune hemolytic anemia
* futoimmune liver disease
* Autoimmune pancreatitis
= Autoimmune thyrolditis
# Exparimental allergic encephalomyelitis
& Guillain-Barre syndroma
* Kawasaki disease
= Lupus erythematosus
« Chronic fatigue syndrome  * Multiple sclerosis
= Pomphigus
+ Primary sclerosing cholangitis
e :mm:::mmm
* Sjogren syndromae

= Allargy

= Dalayed=type hyporsensitivity
Hyparsensitivity & * Drug hypersansitivity

* Food hypersensitivity

= immediate hypersansitivity

= AIDS
& HIV infection
Immamne disease #- * Hyper-igE syndrome
Immunodehciency & * Phagocyte dissass
L * Sovers combined immunodaeficiency

- :I- 1&“ - Wﬂkﬂﬁ-ﬂﬂ‘llﬂﬁ m

@ 50-100 * Immunoglobulin metabollzm l:llﬂﬂhﬂ- -

* <50 # Autolmmung pancreatitis
& Autolmmune thyroiditis

Immunolegical Inflammation = = Exparimental allergic encephalomyelitis

# Immune vasculltis
# Primary sclerosing cholangitis
* Rheumatobd artheitis

Autoimmung disease &

= Graft-versus<host reaction

= Hyparimmunaglobulinemia
Immunoproliferative disorders = # Lymphoproliferative disorders
# Immunosuppression = Multiple myeboma
= Mast cell dissase
= Ralapsing potychondritis = Histiocytoma
Raticuloendothelial system disease « * Histiocytosis
* Monocyte disease

E22 ®RERmBxT AR RAR DM
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FRE mMRNABEEHMBTHYTRIGRK
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5.1 mRNABEMETHYIIG
FREA S LR

MRNAR E AT AR ERNE S IRERIF R
BARA . YBREEEED (EEZER) MRNAR
BERRNKFNL (LNP) TERMLAZ5EY, LNP-mRNARTF
WEERAHER, mRNABL IR 22 MR

TRy

RER VBRI Z AR B4 TEAZHBIANER, mRNA

BRI REBR, P RNEBRTAER SR

BYMRNAE NARFEFTRHIE AR, s, 452

EHFEE. WTem, RERsRITE, AR~

ENTNREESIREALRNSNNEN SRR NE
(E23) 0,
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imrraanity
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HZB, IRRAFTHEMRNAE B~ RSB
TEMRNAAST 299, L979MRNAATT Z94BIrafELL L,
—ERRE A AR FHBImA B BRI TmRNA
T'E*EPE’\JEHEO Ha0, mMRNAZ EATUF IR F“EH SEONPIER

BIEEEANE. BioN TechRE). ¥EI AT
CureVacAFo mRNA/éf“f#%zﬁﬂzllml'“ EMNIDIES
NEFEEBIoN TechABfMModernangl, X E
Arcturus TherapeuticsAE) fIHIFI AR FIEIE
Ao

MRNAZ B AT 29T IR PRI R R F T 3R 248
PAFIARE Z &b I Z I FmMRNAB E AT 254
BILUATT R mAEE AT E R, FRZAETZ
EWEIMETE, mRNAAST Y8R m By R ihzE
EEMRNABEE N 2. EMRNAR H IR KA,

BARZEMRNAR & (£980%) LA EZmATE, Wl
AL M AR BEREEREIE IERBIE
e s EmERRSE, HMNEZHWSIMEE. £
MRNARTT 549 Ia PR 5T, £950%BIMRNAYEIT 4
YILUBTTEE N E, EORZ A NERm. OIE
TR TRMERR. REERRANN B R RS,

5.2 $AHERBEIMRNAIE
EH

R 10504 T BTATF | 49 1 PR 30 o I R
SEXHE R AT MRN AR S 8o FTAmRNARE
BENERFERENAREARESHES
B, MRNA-1283 2 —FB7ERY I ARIMETE 5 4 T
REEEHMRNALE, BAHLHERSHIRES

®10 BT IR EIRRIRIEHIHERHBEIMRNAR EZ & ((UREFLLHR.R)

BEE CAS &ids BT IRR R M4 (FriEEx)
BNT-162b2 (B.1.1.7+ Prefusion stabilized S protein of SARS- BloNTech \E) (FEE);
B.1.617.2) 2883464-25-1 COVID-19 1 .2 B.1.1.7 and B.1.1.617.2 variants IR AT (EE)
: Prefusion stabilized S protein of SARS-| BioNTech A &) (EE);
BNT162b2 (B.1.351) Pending COVID-19 CoV-2 B.1.351 variant YEI NS (2E)
BNT 162b2 ) Prefusion stabilized S protein of SARS- B|oNTech \E] (fEEF) ;
(B.1.1.529) Pending COVID-19 1 0.2 B.1.1.529 variant 3 UNSIRESES)
BNT-162b2 (WT/OMI . Prefusion stabilized S protein of SARS- BloNTech/Aﬂ (EE);
BA.1) Pending COVID-19 1 .2 WT and BA.1 variant KB AT (EE)
BNT-162b5 (WT/OMI ) Prefusion stabilized S protein of SARS-| BioNTech A& (EE) ;
BA2) Pending COVID-19 1 ov-2 WT and BA.2 variant A NCIES Es)
MRNA 1273 Pending COVID-19 g;sfu“'le”gth prefusionstabilized Spro- | 40 g (2E)
MRNA 1273211 2805221-47-8 covip-1g | Blvalent of SARS-CoV-2 and SARS-COV-2 | 1o a5 )
B.1.351 variant
MRNA 1273.214 Pending covip-19 | Blvalent of SARS-CoV-2 spike protein | 0 o jns) (2pm)
from Beta and Delta variants
The full-length prefusion stabilized S pro- =
mRNA 1273.351 2642373-67-7 COVID-19 tein of the SARS-CoV-2 B.1.351 variant Moderna’/~E] (£E)
Prefusion stabilized S protein of the
MRNA 1273.529 2763208-92-8 | COVIDIO | ool oot eyguniio Moderna/A &) ()
Prefusion stabilized S protein of the
mRNA 1273.617 2882950-03-8 COVID-19 SARS-CoV-2 B.1.1.617.2 variant Moderna’ A ] (£E)
MRNA 1283 2696398-77-1 covip-19 | ARS-COV-2 spike protein receptorbind- | 4o o5 (2 m)
ing domain and N-terminal fragment
Prefusion stabilized S protein of the
MRNA 1273.529 2763208928 | COVIDI9 | oo o eog o i o Moderna/A @) ()
MRNA 1283.211 2882951-80-4 covip-19 | Blvalent of SARS-CoV-2 and SARS-COV-2 | 1o o/ (e
B.1.351 variant
LVRNA 009 Pending COVID-19 | SARS-CoV-2 spike protein YEEH AT (FE)
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B E R CASEi2s AIT IR R M3 (FrEE %)
Self-Transcribing and Replicating mRNA .
) i . Arcturus Therapeutics2
ARCT 165 2714576-70-0 COVID-19 gncodmg SARS-CoV-2 spike protein var- = (ZE)
iants
Self-Transcribing and Replicating mRNA Arcturus Therapeutics
ARCT 154 2698334-90-4 COVID-19 ieannct:dmg SARS-CoV-2 spike protein var- AF (EE)
Self-Transcribing and Replicating mRNA Arcturus Therapeutics
ARCT 021 2541451-24-3 COVID-19 ieannctzdmg SARS-CoV-2 spike protein var- AE EE)
BCD 250* 2756425-11-1 covip-19 | 1€ receptorbinding domain of SARS- | g o5 ()
CoV-2 spike protein
COVIVDa—ClC9mr2RNA Pending COVID-19 | SARS-CoV-2 spike protein RAEAT (FRE)
SYS 6006 Pending COVID-19 | SARS-CoV-2 spike protein A%ER (FE)
DS 5670 2749556-96-3 COVID-19 | SARS-CoV-2 spike protein F=HikA =4t (B
Self-amplifying  RNA encoding SARS- | Emcure Pharmaceuticals
HDT 301 2437182-02-8 COVID-19 CoV-2 spike protein AE] (EDEE)
EG-COVID Pending COVID-19 | SARS-CoV-2 spike protein EyeGene A ] (F[EH)
. . Providence Therapeutics
PTX-COVID19-B 2726459-47-6 COVID-19 | SARS-CoV-2 spike protein NE (EK)
SW-BIC-213 2699076-70-3 COVID-19 | The full-length SARS-CoV-2 spike protein HE AE (RE)
ABO1009-DP Pending COVID-19 tSeAirF]QS—CoVQ omicron variant spike pro- S A A S (S E)
ARCOV 2543878982 | covip-1g | N€ receptorbinding domain of SARS-| s s unng (i)
CoV-2 spike protein
Awcorna Pending coviD-19 | SARS-CoV-2 spike protein receptor-bind- AEREYRE (RE)
ing domain
Comirnaty 2417899-77-3 | COVID-19 tTer:E full-length prefusion stabilized Spro- | g0\ rech a5 ()
Spikevax 2430046-03-8 COVID-19 tTer:i full-length prefusion stabilized Spro- |\ 40 o n 5 m)
MRNA 1073 9760527-99-0 CO};ID_—19; Prefusion stabilized S protem of SARS- Moderna/As] ()
TR CoV-2 and hemagglutinin
ML IE &
mMRNA 1345 2766353-31-3 } &;ﬁ;ﬁ@ RSV prefusion stabilized F glycoprotein Moderna &) (EE)
7’%‘3/&,\/7&
BNT 161 2760529-48-2 o | Hemagelutinin from HINL and B/ g\ rechag) gm)
Yamagatainfluenza strains
MRNA 1010 2760527-87-3 o | Hemaselutinin from four seasonal influ- . 40015 (sem)
enza strains
MRNA 1020 2760527-90-8 T g::;aggmt'”'” and neuraminidase anti- |y, o) (@)
MRNA 1030 2760527-91-9 I g::;agglu“”m and neuraminidase anti- |, 4ornag) ()
MRT 5407 2900351-99-5 T Quadrivalent influenza vaccine FIEIERE) CEE)
BERRE ' G =
mMRNA 1893 2882947-97-7 i Structural proteins of Zika virus Modernax @] ()
ERRS . S I
mRNA 1325 2882946-55-4 o Structural proteins of Zika virus Modernaa &) (E)
MBES | Si i i }
MRNA 1647 2880046508 | S OmE | Six mRNAs coding for pentamerviralan- |y, o5 ()
RES tigen and glycoprotein B of CMV

\J
\J

N\
(X))

L)



NI MR AL S, WA X ZEIRES
B ER TR RIREE, I, R XS EMSE
FENMRNARERZ H, I RESHERS. MR
. B RRSNEARHESS, UEFENRKRLM
E%o 2023F 18, EEMN AT EMRSVZEMRNA-1345
FEREHINERIRRIA I E T, EFMBFEFAERSE
BB 83.7%° L BIERN AT IHRITE2023F ¥
A B ER R I MRNA-1345% H R AEFRIE,
PR A B X IR E ST RN A 60 ¥ 72 e 0GR
HEGOBRRE RN ERRBRPHITON, FE
N T AR KL K2 CD4+3 CD8+TAR AR 6235 I
NHNESR. SIESRMEEEL, MAHRLZINFH
TR E IR EEE TN RENE. BT RZEHIE
MR, REFETHEMRSHE BN &P
WNARIRBRBRS, FRFIESRERSSE
HNEE & R >, SR, HERE @ INaRE B0
BERERIESTAENFERE T RSN RE NI,

5.3 FIEEAMRNAIREZEE

MRNAFTEZE @A TR E TMRNAKR AT S
IR A7, ERMMYAEY B AT EMER MR,
TR REEAE (]11) - MRNAZ EWIRERARE
NEATRERE. B/ A et AREES S
EEERIFIITH,

BioNTechABIMIZ KIE THERZRATIKS
F&ET—HHEFmRNAB MEC TR ST R E R IE
B mAutogene cevumeran (BNT122) » Autogene
cevumeraniZ E5#1PD-L 1Tk atezolizumabF LT
BX A, 72 /3 BR B HASK ¥% 7% 14 SN 2 AV I BR Im AR i
W HIRIGRARE R, thIh, Autogene cevumeranf&
\mE R T RIFEA I B RIR L, —TESIkiE S
#1 (Pembrolizumab) BX&TE R RBEEFHITAT,
FS—IESMEF kL (Atezolizumab) BE&7EIE
/NRREATEE (NSCLC) BEMLEMRE (CRC) BEH
HIT/BTT.

BioNTechRBIE FFixVacFaHA T AT
AT HA R B EEAIMRNAREEZ EBNT111. Bl
BNT111& & E# A I HIaPRIN L, HF2021F 3RS
FDAMEREEHIE. BNTIIIE BT EEMMRNAZR
P POFAREAE X TTR, BINYESO-1. MAGE-A3. BS&,
FAESFITPTE, FLIRNA-lipoplexIFIAIFZ #1732
1Xo HERIBNT11LE EAY I HRIRARI G B, IRfFEA
BNT111& 3 5PD- A B & & A el BUS M EHR
K554 CDA+FICD8+ THIRRH 5 | & FFA R g N Zo

CureVacRBIFFAR T—Ha]4wiS AFNSCLCHIR
FIMRNAEEZR ECVI201, CVO201Zm E#H AN/Ila
HRIImARIR 5, R S XT REFET R FEBEEANSCLCEE
M39BEBMENSCLCEE,, L5RKRA, 63%8IEETT

®11 BF0T IR EIRRIR IS 3R ERIMRNARE RS &

BHEZIT CAS &Zigs BITIER R M3 (FriEE =)
Autogene cevumeran 2365453-34-3 E/Ieerlanoma; Colorectal can- Patient-specific neoantigens | BioNTech’A &) (f&E)
mRNA 4157 2741858-84-2 | Melanoma Up to 34 neoantigens Moderna’x 8] (EH)
MRNA 4359 2900354-08-5 | Melanoma; non-small-cell |y oy pp 1 ModernaA ] ()

lung carcinoma
BNT 111 2755828-88-5 | Melanoma Mix of four melanoma-associ- | g \rech 35 ()
ated antigens
BNT 112 2900354-09-6 | Prostate cancer Mix of five prostate can-| g \irechn5) ()
cer-specific antigens
BNT 113 9882951-85-9 PV16+ head and neck squa- HPVl6—der|ved'tumor anti- BioNTech/A 5] ()
mous carcinoma gens (oncoprotein E6 and E7)
e ) NY-ESO-1, MAGE C1, MAGE C2, = (i
CV 9202 1665299-76-2 | Non-small cell lung cancer TPBG (5T4), survivin, MUCL CureVac2 5] (&)
V9103 2882951-83-7 | Prostate-cancer Mix of four prostate cancer-as- | ¢ oyacong) ()
sociated antigens
SW 1115C3 2882051-82-6 | Non-smallcell lungcancer; | oo oo cific neoantigens | B4 S (RE)
Oesophageal cancer
; Non-small-cell lung cancer; | Autologous tumor antigen .
Rocapuldencel T, 2396421-01-3 | lung cancer; and CD40L-loaded Argos Therapeutics
AGS 003 . . ~E] (EE)
bladder and renal cancer | dendritic cellimmunotherapy
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AT ERNE T B D —Fin R R BN
%, 60%M (L EBEIgD+CD38hi BARAEIE (L SAZRIE N
T RS,

Moderna X8 H XM ML EEMRNAE
EMRNA-4157TH34MIRF IR E R A,
EERBTEESUTAR RN, B IERKIR K
R, MRNA-4157TE @ AR REANSKE R
MEREAaTNLEMANNZ R, 2022412
B, ModernaAFMMerck AR X EEHEET
BENIbEIRR IR A, SR RINE—IT A48
Eb, mRNA-4157& ® SPD-1 KRB & FRYATT
FAEN/IVEARBREREENE R HIFETXFE
1E449%°8,

5.4 mMRNA{&EBFTZ5

F®125H T BR1a Flim AR K B AIMRNA
EAT 294, LUBRET IRAR A BBV R H
Bo LU ERARISE LA MRNAST /ARIERH 5 R H &
BB N S,

Arcturus TherapeuticsABIEEE—FEF
ATERRIPBRERBERE (0TC) FRZIERIMRNA
BT ZYILUNAR-OTC, BRNZZAYEARIRISFDA#L
o ER—MRERBEINEE, OTCHEBI T AMRATHRE
AWE, RZO0TCM=S RS mME. FAArcturus

TherapeuticsABIBEFMARERZER B XA S
LUNAR#1Ti83%, LUNAR-OTCZ#IE LN T I HR IR R
I ER (NCT05526066) , LU EEEOTCER ZJiE
BEPNZ MM = ES,

FETA R AN EEANNB S IEFR TR
BBIMmERNEEKEF (VEGF-A) BIMRNAAST 254
AZD8601, —I0 I HAlGARIR 3 (NCT03370887) BT
EEZERDRERFANTEREINEZRES
B ESTAZD8601 A EM R 2 M. T2, H
RBETHBEXT M. 5RER, AZD8C01AYL™E
BIER, BT WE _EABTEY,

SQZEMBEARBEI ST R AR EEFLT—H
EFmRNARHEREIT /%, B SQZ-eAPC HPV, SQZ-
eAPC-HPVEUFMREIZREM T2 B e (i
A, THAR. BAARRAINKAERR) 46k AFREXTHPV16%E
HINEMEERIBEANMRNASD F. BRIEERS
— IR/ I BAIE ARIREe (NCT05357898) , LUTF(ESQZ-
eAPC HPVIE R B—T AMEX &K IB R HUATTE A&
[ ERRE BRE A5 IS M HPV16+SEINB B E ML 2 4. MY
2 PIAEE . R RN RN,

BioNTechRABIF& T— MBI IR AN RIS 72 MIgG
TUABIMRNAZYIBNT 141, Z 25 B ER T 1/ 11 55
ImFRIHIE (NCT04683939) , ETEMREClaudin
18 2B SRR BE R L 2 ML EhIF,

®12 AFIRRIAIEFIMRNAIREETT 2594 ("RREFLLAR)

MRNAZJYZ R CAS Ei2S BT R V¥ (FrEER)
A-001; TriMix-MEL; ECL-006; eTheRNA Immunotherapies’/AE]
EOLL-MEL 2877674-59-2 Melanoma (LIRS

ARCT-810; LUNAR-OTC 2877704-48-6

Ornithine trans-carbamylase de-
ficiency

Arcturus TherapeuticsAT] (EE)

Heart failure and Ischemic

AZD-8601 2603440-18-0 cardiovascular diseases FIETFRIERAE] (RE)

BD-111 2901016-63-3 Herpetic viral keratitis BD Gene A&l (FE)

BNT-141 2877707-22-5 Solid tumors BioNTech’ A &) (fB[EH)
BNT-142 2877707-34-9 Solid tumors BioNTech2 &) (f8[=E)
BNT-151 2877709-82-3 Solid tumors BioNTech’ A &) (fB[EH)
BNT-152 2877709-92-5 Solid tumors BioNTech’ A E] (1)
BNT-153 2877709-93-6 Solid tumors BioNTech’ A &) (fB[=H)

Hepatitis B virus-related hepato-

LioCynxM004; Lion TCR 2901015-92-5 cellular carcinoma Lion TCRAE] GHini)
MEDI-1191 2877712-03-1 Solid tumors Moderna’AE] (3=[E)
MRNA-2752 2878461-50-6 Solid tumors Moderna’A=] ()
mRNA-3705 2878470-78-9 Methylmalonic acidemia Moderna’AE) EE)
MRNA-3745 2878574-58-2 Glycogen storage disease type 1a | Moderna A& (35EH)

\‘.
.“\'




MRNAZ#)Z R CAS&iE S SAIT RS 8 (FriEE %)
mRNA-3927 2878577-32-1 Propionic acidemia Modernax &) (EH)
MRNA-6231* 2878577-39-8 Autoimmune diseases Moderna 28] (EE)

MRT-5005* 2328142-67-0 Cystic fibrosis Translate BioAE] ()

. FIEIEAE C£E);
SAR-441000 2879301-17-2 Solid tumors BioNTech/A 5] (=)
SQZ-eAPCHPV 2879306-51-9 HPV and solid tumors SQZEYE R AT EH)
UX053; ) Ultragenyx A 8] GEE) ;
LUNARGSDII| 2901003-30-1 Glycogen storage disease typell |\ s Therapeutics/AT] (2E)
Verve-101 2894841-30-4 Heterozygous familial hypercho- |0 o 1o aneuticsAd) (@)

lesterolemia
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MRNAKTEZ i B KRR IR ZUBA 7T AN F A
MRNARAET? 200 A E IR B, B 2mMRNA
BAMAGEEF S FRR, BXhEEEEE
UL,

1ERFEMEARNKRK, TEEILMKL
MRNAM IR SANERRE N B E, B3
MRNAEEFLEMIZ T FRFBET EmMRNABIFT
Fet. B B4k SRS,

TEMRNAE EAETT 9, X BeEBTE
FRI T BEFZENCFEMN, 5528 REEIm
O EEENEARNFKE. BEB, SiRETEY
130MRAFENRNALFRIFH I, EBZFHRNA
HEE BB RN R B HRERLM, LEMRNAKS'
IH DR 3' IR FIRUR AR 2 BB AR H R E B 1Y
Al EARIRIXS,

frEARNFRAEIN, EERENZABYEIHEXTR
5o, BB EEABBEMRNAAT IBEHENBIN—1
FRER. B EHIFIMRNAS (saRNAs) fEERH
SRNARSIENIER ST 1E/E, EARRF RS
RNABRA & 20057, IRIRMRNAs (circRNAs) 88
BIRM S I —FIE K ERRENRNIBN A A, BITRR
ZE R fBcircRNAs S 2z R IMTIBB Y B 5, 1B iE
RNARYEsBiERm T ERRBEFTE%,

2. UHMRNABENE X RS, B35 B B
FRAK TR (LNP) « B FRAEVA KTk, B8 44
fE. ETARNRINERS, B ALSMAESIES
(RFARIPAIRIETFREAIMRNA, FEETEIRK LE B
MRNAB @A MBI EE. BRIBAHS
FHESRERYIBEIE R LACLE T MR P BVIBIRBYIEL. &4
D6 EHARBEBE X RINEE,

LNPRERIFREARA. K LE&RAHBIMRNA
BB IR E RO, HAN AR ERBE TR
BERLNP?, REMAS FINPER L ATHEE—TEH]
=, (BHEOBENAAMRS XY IR Z B IR BT B]™,
FEEMIZE ERIRE R IERSHIGRN A, N7 R
LnH, BRiefamFHNR TSI EER-BZ
Z B2 (PEC) HEEFI ] B RS, Rl BRI AR
PHEHS T REFRMY, PIRESENEN, RE—ER
B FREIENEIA =A™, ERR M pHE T R BEAER
HRF IR EEBEEMRNA, IEEETEFEMRNA
MERPERZ AR AR IR0, FRPEGREBR{LAZARBIPEGSH
FEEB EELERKINPSHEIA = B/ VRS, HiE
B/ 5MEERFMEEIER,

SIN—TBERN A2 ERARIINDR, FlE
SNBSS, SNBIEEBEMEE L. RRRRE. TS
M. BEEANEMNEUEREFSMR, TEEEELY
HIERT, WIANBRREEBFTARHIMRNAEE R
é}ﬁLYS—SOO

AR T EMEBN. EYERIFI o mAY
RNAZA, TEX—2E7, HREHERL (CPPs) AJLLEE
AR NARE R, IRIECPPSFIRNARYIE R, 18T
FEREMAKE YA TRNABIE RS,

ERPAK TN HAENFEEYERREERE
FARREIER S, HAJLUF BARD e BEER




MRNAS R EE BEIE E BRI, ZIB X RS
BEEEYHEAME. TS TKEFF=HEMLS,
A MRNAS & 4 A S 4R FR 1T 1B 18395, 1T
H, AR AREFE T—HHHARN SHORMRNAZ
BEE, ZEZESBERIIRR TR TV IRENT
RIEIE, DURHE RS ERENRER T
IREIMRNASZ 8687,

3EXIRFE AL HIMRNAST T I B BH LN SRE
EMADBBBIE RS, LIMRNAAT EEIE YUAVELE
Mo PR AARANAMRE, EEMEIRERF
RIFEEE(ER, FILAABAEEXKEmMRNASGTT
BRI EE . FTATEEmIN-Z B 2LAERZ (GalNAC) B
REESMIRRPHITEME, FE2RATINRMEXT
MRNABITRWFNLA R 2 1451558, BT GalNACEY
EFERBTIFARRIAEERREELZAMNEE
1, BIRENESNNEERESEER 5K, T
GaINACHIEMITUIZEVS T EEHE, RHTEED F
MEE(ERE?Y, GalNACSBZERNEERERT—
ol Ze 4 BT AT AT EE EnE X BIZER AT 7 5%,

4 FMRNARTY 59 4% X B AT AT LS MY 28
ERET AL EBEAFNINBEENBXERS.
IEREETEERRSE, MUTLAT—MERS
b A2 AE B4 K FURLIE 2 M R mMRN AR 3 ZI AT o1
BREREEREESE M (SORT) 75, W 7—FA

RIEMELEFRRERAKIRLRS?, MAIRITH—
MiEd iR ALK S B IR T BN LA T K
RIEBEIRRAR, HIM~ £ RHZRAVAES, &7
LNPZ%E, HeltE MR 2 —E (PEG) FABEIEZ M)
B-BEER, HMIEABERIRARETLNPRIMRNA
BT 3R

S5 AW EELLATTBMERABIREE, SmRNA
& EEEL, mMRNAYSYT 2998V AR R 17 1 B 2RI Bk k.
BARBRAZBANRES, IR VENEAR
BPRT, EmRNATGT T BE B /K TFHEBRKAER
TR BLANEYFBE. BIAFRE. ThzlEE
IRV EA A PAFERENES . F—PRERETE
AT EMERRNEREERNEE ARR-, MKITXK
B, AR EZ BB AUES R TR dtmm et
EHRR BRNEEFA SRR R AT
SRR EE LA Z9RY[RIE 6,

REFEXLEDA, EmRNAZEFAET AR
MAMALBETEEZHR. &L, IRAARRET
—MAEEFRMERIMRNAZ B, PILUBUE TR THR
BYTHHAE, F7EIRRIA I e A T X Ahe B Ka T Bk
BRjEE, B NREIERT T AR — DR IFIER S mRNARZ
EENEMA NI RRIBE R, UM EE
BT PRSI, BIETARRZEANE RNTA
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