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TAK-919
s —EX
& ML TWRWERB X IHE (JE5E) ML TWRWERIFE (A A
ACE-2 angiotensin converting enzyme 2 TR T VRS 2
AUC area under the concentration versus time curve | J& £ — RfE] dh fR T i
AUCy area under the concentration versus time curve | FEFEHAED b K E R FTHERFE] £ TORE
from the start of dose administration to the time | — F¢[E] di R T (i f
after dosing at which the last quantifiable
concentration was observed
cDC conventional dendritic cell CEER) BRI
Chnax maximum concentration R
CMV cytomegalovirus YA AT TA LR
CoV coronavirus oA LA
COVID-19 coronavirus disease caused by the 2019 novel  [2019 FEFH o v+ 7 A L 2 |ZEIK T 2 TR B
coronavirus
DSPC 1,2-distearoyl-sn-glycero-3-phosphocholine 1,2-V A7 78 A )bsn-7 U Era-3-7k A7k =2
IS
DTPA diethylenetriamine pentaacetic acid CExF LU NI T I CHERE
ERD enhanced respiratory disease TR R AR AR
gB glycoprotein B FEERHEB
GD Gestation Day Y= A
gH glycoprotein H PEERAEH
gL glycoprotein L PEERAEL
GLP Good Laboratory Practice = IR ORI BT 5 IR B O F i
D HEYE
GMP Good Manufacturing Practice EI SO RGBS X O E RIS
%A ue
hMPV human metapneumovirus E hAF=a—FUAI)LA
ICH International Council for Harmonisation (5= 3% ot KL ) A D [ R s
Ig immunoglobulin E sy v
M intramuscular(ly) AN
IP-10 interferon gamma-induced protein 10 A H =Tz yHEEEAYE 10
LD Lactation Day A H
LLOQ lower limit of quantitation & TR
LNP lipid nanoparticle REE 7/ hi 1
mAb monoclonal antibody £/ 7 v —FHUE
MCP-1 monocyte chemoattractant protein 1 HERE(LMEEAE L
MIP-1-a macrophage inflammatory protein 1 alpha ~rna7 7y —URESREAE lo
mRNA messenger RNA AT ¥ —RNA
NTD N-terminal domain N Kfg R A A
NHP nonhuman primate e FERHE
NPI nascent peptide imaging HESXTF KA A= T
OECD Organisation for Economic Co-operation and | #R % 1% /1 BH 5 A%
Development
PBS phosphate-buffered saline U it A SRR K
pDC plasmacytoid dendritic cell TR B R AR A

PEG2000-DMG

1,2-dimyristoyl-rac-glycero-3-methoxypolyethy
lene glycol-2000

12-V Y A b A )brac-Z U kr-3-X b3
VARV ZF LY a—1-2000

PG propylene glycol JuevLrrYya—iu

PIV3 parainfluenza virus type 3 NTGA TN YT AR 3R

RBD receptor binding domain SRS ALV

RS respiratory syncytial M 2R A N

S spike AINA T

S-2P spike protein modified with 2 proline heptad repeat | KA A > IND 22Dl v
substitutions within the heptad repeat 1 domain |EH¥IZ L VW EMiSN- A4 J EAE

SARS severe acute respiratory syndrome TEUE R PR W SR B

SARS-CoV severe acute respiratory syndrome coronavirus | EAE AMEMFREHIEEH a2 ) U A L X
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i) ML TWARWERB IR (G ML TWARWERIIFH (A AGE)

SARS-CoV-1 DIV |double-inactivated severe acute respiratory ZEAGCEESMM R ASEEE e
syndrome coronavirus-1 A VA1

SARS-CoV-2 2019 novel coronavirus 2019 FEF M anF U A LR

SM-102 heptadecan-9-yl NTHEFH9-4 )L 8-(2-E RuF i oF
8-((2-hydroxyethyl)(6-0x0-6-(undecyloxy)hexyl | /L) (6-FF >V -6-(7 > T 2 VA F L )~F
)amino)octanoate INT 2 AT B U

Tin hal -life o

Th T helper ~/LX—T #llial

Tmax time to peak (maximum) concentration e e I B B R

Tris tris(hydroxymethyl)aminomethane IR (B RaFUATFN) TI AR

WHO World Health Organization i S PR fa gk BY

WT wild type [ogaseit]
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2.4 JEERIREBR OB IE ST A
2.4.1 JEERPRELBR & IE O RS
2411 8=

apF A LA (CoV) 1F, EE D5 I SHIE G RE S BE SR PR BRE B HE  (SARS)
REDXVEEORBET, FRxRELEBER T IANAD—KRT7 7 IV —Th 2,

2m9$%@QN(NWm&N\uTsmwcﬂu)’tl#éCWﬁ%ﬁKﬂW&W)@
RATIE, 2019 4F 12 AP EOMILERIETHE Y | DIEHRAICIES > TV D[], A%
AR N D FE i | E&éﬁ@ﬁﬁ%ﬂ&ﬁﬂﬁ&mwuwkié%timﬂ$3ﬂ1E
F Tz T 250 HHEBE L, ZOMBEO 1 HH7Z 0 OFTIFH 15,000 fl TE— 7 IS

% ETPREIND[2], EIED SARS-CoV-2 JEYLIE Z RIS 5 72D DFBLITL Y A L A FE K ONRIE
BT 5 720 ORI BRLA B SN TR Y, ZORBOIERES ST2oDOU 7 F
R EDOFT- e TIHRIEZEOCHZEAT L LN, ARBEEEDE LB Tm=—XEoT
W5,

Moderna TX, Inc. (LLF, Moderna TX #1:) 1%, A v &> ¥+ —RNA (mRNA) H“EV AT
LDIZES B OREXICH T 7 F o 7Ty T —L &R LI, ZOT Ty M7 — A
I, AR OMALD mRNA 2BV AL, ZR AR LIcE, vA LV AR AU 2 Milakmiz
%ﬁ?ékwoﬁﬁkﬁﬂ_%owfwé BV A F 172 mRNA [T ICA ST, 7 A
EMAEAERET, EHRET, —@lEICRELT 5, Moderna TX £ mRNA “X— A2 D7 F v
TA—LEHOTHEINT mRNA U7 F 0L, A M AT AL A (CMV ;
NCT03382405) . bt hA X =a—F7 A /LA (AMPV) . XTFA > TNLT L HF 74 LR 3H
(PIV3 ; NCT03392389) . ¥ U A /LA (NCT04064905) ., A > 7= H A LR
(NCT03076385 & U NCT03345043) 72 & DIEGLMES FUA IS5 2 i e A 2 HE 4 5 -0
S TWD,

Moderna TX #Ei%, Z® mRNA X—2D 7' Z v 7 4 — L% H T, SARS-CoV-2 (Zx}F
%\ mmA%W“%/ﬁ%(uw)’aﬁbt%ﬁvﬁ%w@mmwun(nm@m)%%
7 L72, mRNA-1273 X, A/5A 7 (S) EHAE % @A AT O NAREIE ICLEL S H 5729, heptad
mmmlbx4/m_20@7nJ/%m%ﬁ#éi5K%%Lt*é§@smmcmus
BEEMAE (S-2P) 22— K35 1 AKAD mRNA BNEENTW5, CoV S & HEILME B ~D
TANADMERMIAEFE L (T4 T v U EWEESE 2 (ACE2) ZFEER~DFES
KO DB OIEMAEIZ & 2) &Gz B < HRHuiAR o E B & 72 5 [3][41[5]1[6]1[71(81(91[10],
AL L 7= SARS-CoV-2 S-2P mRNA (IMiFL I OMifl TRAFICHILL . MEROHETH D Z
EMFERENTWA[LL],

FERRIRARBR TlX, CoV S MAEITARERMELZ AL, mRNAEXET 7 v M7+ —AITHES<
T FrEEF SEAERN—ADT 7 F UL, BBV THEBNTHS Z LRSI T
A12][13][14]1[15][16][17].

RSO A T 5729 O mRNA-1273 QKRR E LT, KETERBINL TV 5
KRBT, KRIEENL Y LV —RYWEMZERT S FE T 55 1 M, HEER. HEREHER
(NCT04283461) | W ONZ Moderna TX #EIZ X 2% 2a #H, BEA(L, ATV — =TT 1
R, 77 2Rt EMERE (NCT04405076) K ONRT 7 F o OFME, ©et, kU
IR Z RIS 2 721288 3 M. EBAEA L, ik, 7P —R"=TJF 4 R T TR
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FEERBR (NCT04470427) D3RR TH D, KU 7 F o D72 DI 20 KB 70 3k 2 7] HE
W2 5 Rl 7o S TR G BHIE &4, mRNA-1273 OBRFEIFXHEFTH D COVID-19 D KFRATIZ %L
TEHIHIAYyTFTHDOLNLTWS

2412 ERME

rﬂNAaniSM&C&QSQP%3~F?é*$@nRNA%€ﬁ Moderna TX LD
mRNA U2 F 7Ty 74— L& @D 4 FEHEONEE (SM-102, =2 L 257 1 —/L DSPC,
&Uﬁ%Gﬂm&DMG)Gan%k&ﬁﬂéﬂXW\éonﬁNAJN3§%“i\87yLvaﬁ%&U
4.3 mM EifE 2 543 5 pH 7.5 @ 20 mM Tris fEEHZ I 0.20 mg/mL O & TYMFE L 7o 1 E 5 H %
HIRER E LRt S,

A OFMERBRIL, SM-102 &4 LNP % T Moderna TX #1:> mRNA _X—AD 77 v
N7 4 — L THR%E Lotk el A2 2 — K92 mRNA U 7 F 2% AW CENE L7, FERGR S
kg7 v 77 A cil S mRNA-1273 2y b (2 [ R o
B - o3 R ER TR S s GMP mRNA-1273 $U5) & W% ol T (&
Pa—/L3, 32P23H (Ar— VA7t R) ) ZAVCHELE, BEFEHA2 v b
rRgobochoz.ny RO .87 oL = %0107 mM
WElE % & 4% 20 mM Tris $8% (pH 7.5) H1C 0.5 mg/mL O CHlE L7z,

LNP THIFIL &7z mRNA UV 7 F BT 55540, wmiE &k OMEEFEMIT. mRNA 28 =2
— RT 2RO LM FTEEORBIL LV /S < EIZLNP ORGICEKTET 5, £Dd,
Moderna TX #tiZ, SM-102 &4 LNP Z I\ 7z mRNA R—ADF T v h 7 5+ — LTI LT
Kz 2P &2 22— K925 mRNA U 7 F 2 & W CENi L 7=k, ERR S o222 c 4
5 IEMRARBR O EfE O HEME (GLP) #H O MERER, &Y GLP #H in vivo BinmERER I
£ V. mRNA-1273 OARFEENAIRE L B 2 T 5D, mRNA-1273 (2 H SN 2 HiHIEE ©
SM-102 ¥ Tf PEG2000-DMG (fiflZ . Sunbright® GM-020; NOF Corporation) O #{xzfEix,
GLP i H in vitro B EERERIC B W TREBICEME L=, = 512, GLP JEiE K E B 5735
IZB VT, mRNA-1273 OE RN OEE 70 7 7 A V23 L, F£7-. Sprague Dawley 7
v b OAGESAETEERBRIC L Y mRNA-1273 O FREEN QNS AT & QM A o 38 A 1o sh3

DB A TN LT, BRIRAIC Y 2 Bl R S BT D IER e Bk 2 -3 % GLP i
Sprague Dawley 7 v b iE# G- @ MERER 2 Efi T TH 5,

2.4.1.3 JEERREBRETE
FER AR ARG X, EHEEMZRBE T A R7 4 v BRILEEKBR 7 v 7 F A0 QNS S EE
KOO FAZESFT X207 A vranTgh, ERLBEAFRMERESZE (ICH) o
ICHS6 (R1) Z#&TAMMAIBRIZET A A KT74 0 (NA AT 7 7 v v—IcHIERERLO
FERGIR IR D 2 ERTM) M OFRBR MR (28 S 280 72 GLP LS HERL L Tz,
T E e IR R 2 AR BRI BRFE W IS (OECD) O EIRM ORAMICEE T 5 IEHR
B o i o FEYE D JF Al (ENV/MC/CHEM[98]17) X% OECD ®F —Z #H 5z F A& (i
ZAE. EFHLAEE S 21 & 58 55 ¢ FERRIKBROME RRBRAT AL YE) ICB4 L2 ofoEICk
\F % GLP HLHIZHE > CTHEME L7z,
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FERG IR B CHEH L7 mRNA-1273 O GREKIL., BRK G LR —OHANESG & L

77
HEK293T fifuZ F VN7~ in vitro 2RBR I DN i &k ONE ki~ 7 2 (BALB/c. BALB/cJ.
C57/BL6J }e QN B6C3F1/] %ft) « =T v U T UNLAZ =T 7 (3Ee b

FEH (NHP) ) OEMET V% H in vivo (2381 D FE G IR 37500 HER Al 2 5266 L |
mMRNA-1273 DO FE B K O FME, SARS-CoV-2 F % L > P D v A )L ZAHEHRL K QR BT
%f4 % mRNA-1273 OEORMEH ST H L L blT, YA LAF ¢ V‘/%&O)
mRNA-1273 OZEWET 0 7 7 A )V, U7 F o BEEOHERER 7L (ERD) OFFFRe 4 Mt
L7z, V27 F B#E ERD (. RS VA VA1 L UBRB[19]ICkT DD 7 F o, gﬁo Iz
SARS-CoV U 7 F o % 8:fE L 7= 8 7 /L[20][21][22][12] CiB EITHER STV D, F7-.
Sprague Dawley 7 v X # 55852 T, mRNA-1273 O FME 2 554 L 7=,

SARS-CoV-2 13721 HBLL 7= CoV TH D=0, TBIT 7 F 2 K ONREOFEAMIZE L 7= 8
WMET NMIHENL STV o T2, £ Z T, mRNA (22— F X172 SARS-CoV-2 S-2P HiJH D
FEHLIZ DU T in vitro & OV in vivo THERR L. mRNA-1273 Ga 5 b DB 2 @ FE I BfE 3 5 7=
DT, EEOEYHE CIFERRABRZ BRI Lz, AR T XX, U7 F @i 4 s 7
%9 A CHEMERE L, N TWET L THS23, SARS-CoV-2 DfES LR AD TR
TohbH ACE2 ZHKRITv I AL FEDMTRESERDZ LD, B4 SARS-CoV-2 I
VAR LW, Ko T, /=R mr T A FRKRFF ¥~ b ILELOD Dr. Ralph Baric D
JEEE TR Lo~ U A i) SARS-CoV-2 #£% VT, SARS-CoV-2 F ¥ L Ik T 5
<~ ZAOBGHEEER TN L=, = O~ 7 AR~ 7 AT L CEE O R BIEIR % 5
LN, Ewle T A (12 7 AlE) TIEXEVEELRT DI ERPALNITR STV D[23],
L7z oT, UANATF v L DI D 50 I K ONEGEBAEE L~ D e 2 5N FEAT
T o7, FEMKEHRBROKN R IR~ TV A2 B0, EHIZ, ZOETNVEHNT,
mRNA-1273 (2 & of%%énkﬁﬁﬁi U 7 F B8 ERD 2R ET 5 & FHISND N E D »
EWRET HT-0IT, RIEINEDO-EOREZ I SN Lz, i~ 7 A% AW B L O
JRGLPHEERBR T, VANV AT ¥ Lo ISk D Rl 2 TR VLR Oz R A b 7
LT ETHISNAHEOHMZEB L T, ZOMRICESENLT S L5 TV A v ahi, i
DO OWYIRET N E L TIT—ILT o YT UNLAZ— &I LT, B
SARS-CoV-2 [E/ A A & — |ZHIFHNIC IR G U, KRB K OV GE ) & BE O ek & 51 &
EZF, ZOFETNAERIRUZEBE, BRRTYANLAT v L > DHRICEEMNRERE BN
WERME— OB CTH D72 THDH[24], NHP IZb bR bITHKOETHY ., ZE T
SARS-CoV &Y DN DO EE Rtk 2 BB L 72[25], NHP (Z31F 5 SARS-CoV-2 4k
WEIE D FF IR D% & 72 B35, RYLIIM R OFF B %2 08 5 KB A 5 & i 2 47[26],

LNP CTHIAML S 472 mRNA U 7 F 2 OERNGA L LNP ORI T 5 £ B 2 b,

[F—#AK D LNP (F 725 SM-102 &4 LNP) WIZIFET D mRNA b RERIZA T 5 & F4E
I D, SM-102 & A LNP (2 6 FEFHD mRNA BLFIAE A I TS CMV O mRNA U 7 F
Td %5 mRNA-1647 D434 IE, GLP F I HLE] ) W N Bl o5 A el TR STl v |
mRNA-1273 B ORI & LTV 5D,
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Sprague Dawley 7 v M, FERKRFHERBHO T o HEHE L THAIY RBRED TW L8
FETHY, £72 mRNA U 7 F UASRE & T 2 & D b wtE K OV UMM 1236 B 70 Bh
MFECTHY ., mRNA UV 7 F o O@EMEFHM0EM & L CRIR LTz,

SM-102 %4 LNP THIANEL S 4172 mRNA U 7 5> (mRNA-1273 %) O@EMET w7 7 4 v
I%, mRNA 7% 22— R 2 HUR O AW FHNEE D BT LV /& < FIZ LNP ORI FET
%, Moderna TX ££0 SM- 102 &4 LNP Z I\ V= mRNA UV 7 F > D77 v b 7 5 — L i &
HWTHREEINTPRE 2— R 25 SHEEOMRNA Y T2 (VAUANVAT I F 2 2
#1 : mRNA-1706 &% Tf mRNA-1893, hMPV K TFPIV3 U 7 F o | #% : mRNA-1653, CMV U
7 F 2 FiHH - mRNA-1647 & O mRNA-1443) O Z 2R OCEFPEIZOWT, 6 2D GLP #
H Sprague Dawley 7 > ki 5 #MEHER THETL TW\W5, F£7, Moderna TX fhi%, EiK
HINZ 2 2 e T 36 1T D IR 72 B 2 REA 9~ % 72 91T Sprague Dawley 7 v k& H 7z
GLP FEi I B % 53R & 520 L 7=, S H1Z., Sprague Dawley 7 v k% 7= GLP i FH ) 18
B HEERBREERPCTH D,

7w MCPHEIND AR 150 pg/BlE TOHBEEZRE Lzt 2 A, BEEHMOEE —
WPEDRIR EA- 2 ST —RIRIEO L & &bz, KRERD KB EDORD RO b

(100 pg/lAl) @ﬁ@@fﬁ%?@ﬁéﬂt@@@ﬁi it 2 D BRIRFAER D ¥ & & 5B &
D 1EIZW, 3~4 B TaE S L, 2 R TS L,

mRNA-1273 ([ZHW 50TV 5 FHEAEE O SM-102 } O PEG2000-DMG D3 {n %X, ICH
S2 (R1) OEEAER 2 H1E[271% AT, Salmonella typhimurium (R A I F 7 AF) KW
Escherichia coli (K@) % HV7= GLP i FHANEE IR 2R R (Ames) FABRIF T B RHH
U > XEk%& 7= GLP # H in vitro /MZER TR L 72, F 7=, LNP @ in vivo i#{x w14 Y
A7 %, SM-102 &4 LNP CHIANL X472 mRNA ¥V 7 F > (mRNA-1706) % HV 7= GLP i
Finvivo 7 v F/EERBR, K OYSM-102 &4 LNP CTHRIANL S 7z LR — % —mRNA [(HrA~<
TFRA A=V Z (NPI) /L7 =7 —F¥ mRNA] % 7= GLP £ H in vivo 7 v b/
PR CREm L 7=,

%72, Moderna TX tLi%, iff Sprague Dawley 7 v b % H\\7= GLP 3# F A 5E R A 2 Rk &
FEhi L. mRNA-1273 O JEREN ONT HAERT & O A4 DI AT xS 5 2 8 4 51l L 72,

2.4.2 ZEIBHER
mRNA-1273 OIEMRIEFRER 7' 0 77 L OB A2 3 2.4.2-1 1T, EHERBROFE RO
BRER AT 2 —/L 2.62 1377,
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% 24.2-1 mRNA-1273 DEBHBR TIOJ 5 LOBME
Method of
Administration;
Test Article Immunization Report
Study Type/Description Dose (ng) Species, Strain Schedule GLP Number
Primary Pharmacodynamics
SARS-CoV-2 S-2P In vitro
. L . mRNA: HEK293T cells .
Evaluation of in vitro expression 0.003125 through 0.2 transfection MOD-4112.1
of SARS-CoV-2 mRNA and in | - gnione I vive No 273
viv -
i i f mRNA-1273 RNA-1273: . . Eia
vivo expression of m m BALB/c mice IM: single (FFAM)
20r10 pg S
injection
mRNA-1273: 0.01, 0.1, 1 ™M;
. . .. or 10 ug Mouse (young), prime only
Evaluat f t
raluation of immunogeniciy BALBGL, | primeboost | | VRCOI
f’no ecn enfi Pactly, and sately | SARS-CoV-2 S-2P: 0.01,| C57BL/6J, | (3-week interval) | (%)
young mice 0.1,0r 1 pg B6C3F1/) prime/boost
(+ SAS-adjuvant) (4-week interval)
Immunization and protein mRNA-1273: 1 or 10 pg IM:
restimulation in young BALB/c Mouse (young), rime/l;oost No MOD-3937
mice with enhanced respiratory SARS-CoV-2 S-2P: BALB/c P . (F¥At)
. . o (2-week interval)
disease endpoint monitoring 10 ug (+ alum)
I icit M; MOD-3938
mmunogenicity and , mRNA-1273: 0.0025 | Mouse (young), o 0 /
determination of titer dynamic throuch 20 BALB/ prime/boost No | MOD-3940
range in young BALB/c mice oug He ¢ (3-week interval) (FFA)
Immunoeenicity and mRNA-1273: 0.1 or 1 pg
HUnogenielty SARS-CoV-1 DIV: 0.2 or IM;
characterization of cellular I ug (+ alum) Mouse (young), prime/boost No VRCO05
i BALB BALB #F
re§p0nse Hyoung el CDS:0.2o0r1 pg fel (3-week interval) (&)
mice
(+ alum)
Effi hi RNA-1273: 0.1 or 1 M;
1?acy and.en an'ced m 7 orlpg Mouse (aged), . ; VRCO02
respiratory disease in aged SARS-CoV-1 DIV: BALB/c prime/boost No (GEA)
BALB/c mice 0.1 pg (+ alum) (3-week interval) '
Five-week (2 doses: IM:
prime/boost) repeat-dose mRNA-1273: 30, 60, or Rat, . ’ 2308-123
immunogenicity with safet 100 Sprague Dawle prime/boost No (%)
. g Y Y HE prag Y (3-week interval) ~
endpoints
Protection from WT IM;
rotection from . mRNA-1273: 1, 5, or | Hamster, golden . ’ UTMBO1
SARS-CoV-2 in hamsters using 25 Svrian prime/boost No ()
optimal and suboptimal doses He I (3-week interval) '
.. . NHP, rh IM;
Immunogenicity and protective mRNA-1273: 10 or rhesus . VRC04
efficacy in NHPs 100 macaque prime/boost No ()
Y HE (Indian-origin) | (4-week interval) !
Evaluation of immunogenicity | mRNA-1273: 2.5, 30, or NHP, rhesus IM; VRCO7
and efficacy from expanded 100 pg macaque prime/boost No ()
dose range in NHPs NTFIX mRNA: 100 pg | (Indian-origin) |(4-week interval) i

Abbreviations: alum = aluminum hydroxide; CDS = conformationally disrupted severe acute respiratory syndrome coronavirus-2 S

protein; GLP = Good Laboratory Practice; IM = intramuscular; mRNA = messenger RNA; NHP = nonhuman primate;

NTFIX = noncoding mRNA; SARS-CoV-1 DIV = double-inactivated severe acute respiratory syndrome coronavirus-1;

SARS-CoV-2 = 2019 novel coronavirus; S-2P = spike protein modified with 2 proline substitutions within the heptad repeat 1 domain;
SAS = Sigma Adjuvant System®; WT = wild-type.

2421 EHERE

FEEG IR SN SR PR ER 13 . HEK293T #lfa % FH V7~ in vitro

AUBRAE DN F7 i Je OV i~ 7 A

(BALB/c. BALB/cJ, C57BL/6) }e TN B6C3F1/] %#E) . —NAF o T AN AZ— R
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(27 BV (NHP) B)E 7 /L% W72 in vivo iR 2 FJiti L, mRNA-1273 OFH &L OV
PR M SARS-CoV-2 F ¥ L > Pt D 7 A )L A QYR BHEITIZ 495 mRNA-1273 OZhF
DEEF LT HE EBHIT, AL AF ¥ Lo D% D mRNA-1273 OLEMET a7 7 A
NWEOND 7 F B ERD OFBiEE et Lz (B =2 —/12.6.2) , & 512, Sprague Dawley
7 v & M- GLP FEiE SR & 5-FEBEEBR 12 35U T mRNA-1273 O %05 UM 2 5l L 7=
(EY2—/1266) ,

mRNA (2 22— K & 372 SARS-CoV-2 S-2P HUJF DO FEHLIL, in vitro & OV in vivo 2BV THER
STz, PURFEBLL, SARS-CoV-2 S-2P fiiJii & = — N L7 mRNA % 0.003125~0.2 pg D& T
— WAL A L 72 HEK293T I T, 24, 48 KON 72 FER & THiMICER O bz, =
AUE. SARS-CoV-2 S EHDZHFMAEFES F A4 (RBD) XX N K KA A2 (NTD) =t
k=7 (ZNZFH CR3022 mAb } TN 4A8 mAb | X 0 fiH) ZF& 8L L T\ M BEE o BN
WX TRaEn, £/, by HEDENBIE Iz, 2 XIE 10 ug @ mRNA-1273 % $f#
L72 BALB/c ¥ 7 A TlE, Mgk OVEAER Y o EiomiEfin BRRHE (cDCs) &
BRI (pDCs) ) (28 T SARS-CoV-2 S-2P HUJF D in vivo FEE N FHE S T,
PURRBLO L~ULT ¢DCs & pDCs CTRIZETH Y, LV EWHE (10 pg mRNA-1273) TEDY
BWPURRBL L~ L3 S iz,

TR ORI, Hl K OEl~ 7 A, T v b AL AZ =N NHP 2 JHV T, #I
JEAE D I ST HIEANE,SBINGREIC K D A ¥ 2 — L T4 7o B O mRNA-1273 2 80 L
THELRERZIGE Er7a 70> (Ig) GREAHUA) | MilgeEiss (T ke«
FA 0 WIS TR~V S—=T i (Th) $E1AMED CDA+ RO CD8HIGE] « MOV &
FOPLiAR B DRl 238 U CH Mz L,

Hithn K Vi~ 7 A N A A X =N NHP % #IHUEAE O B SO RIIEEAE S BN sa g A 47
Vo — )L THREIL LT21%IZ, S ED SARS-CoV-2 (= 7 A& SARS-CoV-2 ¥k, /NA A X
— & OYNHP : AR SARS-CoV-2 k., 7 v > b BEE) L2 ANV AT L DhE
fiti L. mRNA-1273 S iz K BB & REG L=, 26 OB CiX, Eil/n idEm L L
R DOPSHGE 2 FFE T 5 & THl S5 mRNA-1273 O B R OEREA 7Y 2 — L &l A,
FLVAVORIFINELRFRET DL & bIT, FRxRHEICK > TR T 2BigED L~ %
FEAG U7, B OBERIN Y 27 3T 572, 72 EIEE D B3 B v D i H
BRI GHAANT, VA NVATF ¥ L PRI kwfgtwﬁ@ﬁﬂ)&UTmL@M
DA ) A B R OEROFEAM, M7 ON il O 5 BLEEA K O 34l & 26 L 7=,

mRNA-1273 73V 7 F B ERD Z M3 % AlgetEic >\ T, Hiim Mk N mEiiso~ o7 A |
INIA L —FONT NHP Z2 VT BHEIGE J OV B 58 0 R BU 2 7R 3 e g JrU M R 78 B
(IgG1 : IgG2a kb, ThI/Th2 H-A R IA DT a7 7 AL, PRFUEHEER) OFMMh, 741
NWAF X Lo PHBOTA N AR E T AL ZAGROF, N7 ON kLR o0 5 BEAL SR RE A 2 52 6
L7z, mRNA-1273 THRIEN LTc~ U RADRIEISEZ, 2 2D~ 7 AR TR E LTEHDTZ
ERD LBH#E L72U 7 F 2 (SARS-CoV-1 DIV K UVKEELT VI =0 LT ¥ 23 R CAL{RRL
JEPNHIE S NTZ AL JIRAE) OFN & LT,

T ORI S  mRNA-1273 (35l L 72 T X CTOBWIE CRERMEZ AT 52 LARS
AL, 1gG G PRt & O FuRTE M H B AFR R OSB3 A bivlc, ~ U A KTV NHP 123
WCHURRF R T MRS E DR bivlz, v 7 AKX NHP [Z851F % Thl fRAMEOIGE DR
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BHE, ~ U AR D Thl FEAMEDINE (1gG2alc : 1gGl HiikV7 27 T 2) OREEHIE .
WRZ TR TOBPFEIZIIT 2@ L~V OF PRI LV . mRNA-1273 BEFREIZ V) ERD O
URAZICHET 2BENEINT 2, I HIZ, vV RITBIT DD H &K FH) 72 CD8+T #l
R I8} OY NHP (281 24KV CD8HT Mfd /S A3, mRNA- 1273 @ 2 [A1H OFFEIZ K 2800
RIS T,

FEISEOREIZIMZ T, T A NAAX—KONHP ([Z%f LT, & H&ED SARS-CoV-2
(¥ A~ 7 A SARS-CoV-2 ¥k, 7~ AKX — K OV NHP : B4R SARS-CoV-2 £k, 7+
YN UMGEERR) AW TTF XY LY Lin, SUAKONARY —FZBERNICTF Yy LU %
FEE L. NHP IZEBER M OKERICTF Y Lo P2 ER L, 2hooRBRTIE, Bl (5848
BAfH) K OERE L~V RN R mBiE) & rllSh 2 HEEMAANTZ, mHETIE, ~
A NI A — i ONNHP L fili e VB E DO WIS BT WA b AR 5 52 2 BLH
Shiz, BEAERBAERE LM TIE, Fv Lo DRICHPERICHE ST 520,
SEIRREI L 0 & T A L A BN LT, F0 H AR O mRNA-1273 % 8 L 7= 8
MTOANABEOEEMNRED Lo 7-2 £ v5 . mRNA-1273 $f12 X - T ERD 2MEitE
SN2V EN S BICEMT DAL, MiOREERR AR IZ & > T, mRNA-1273 Z#ff L
B A~DTANATF ¥ Lo DICRT DRIEORD . GIEEA RO, KOG IR
RER L., U CERRREAEBR AR (PBS) ZHEfE L 7ot & bhie U7z, 280 FH & SO X A
RN OWT I T mRNA-1273 288 L7281 Tl B RIEITR O b3, 1EkM
5T F U BE ERD & OBIRATED B AL TV 2 B 72 4 H BR B o fili fa e 8 & OV I Bk 1B
PR DRIESIE NI HAVIR N T & DR T X D12, ~ T A KO NHP O Jifi 555 B AR 7 A0 RE A 12
&> T ERD OFT ITFER S e dr o 7o, TV EIIRRAYIZ, PBS X REN) TiX, SARS-CoV-2
YT X0 NRGE R OBEEE 9 D i S E > S HUE O RIE NI S iz,

R L LT, HEHREHERBROMEE LY, mRNA-1273 OEFMEITRIFTH O . B FEMERN
R HAL, SARS-CoV2 IRENLBEIT 2 2 LA RSiz, ~TU A, NAAX—KONNHP (2
KLU T, IHBAEDOIRZ K DAY 2 — )L THFET % & 7 SARS-CoV-2 FrEAFE G K&
O FIPUAISE N E S 41, 2 [8] B O mRNA-1273 BFEIC & 2B %ICB W CRIGTA E
2 ER/ Lz, WIHIRE GBI L DA P a— N TT vy MCBERT S & A &R
K2 RE G PUARIG A FHFE S iz, S HIZ, Thl fRAYEDOHURKFER CD4+ % O CD8+T il
RSB DS~ 0 A TRLEL S 4U, Thl FR MO HUR R EL ) CD4+T MRS 75 NHP TRLZE S 47z,
mRNA-1273 1%, WIHIEAED B SUIHTHIEAE,BNGREIZ L0 1 pg/FILL B2~ T 2 KON A
AL —|\ZHERE LT & & W OWIHIERAE BN 12 L0 30 pg/lalLL E% NHP ICHEfE L 72 & &
2, DA NVAF v LU UNBERICHHE Lz, 512, mRNA-1273 1%, ¥ VA, NAAH —
Je OYNHP (2B W T YU 7 F B ERD 228 L7a o7z, 202 &1, 58205 (Fi A &)
ST IR R EoR) N PSS OHEEZERE L7z L &2, R LThfisL
72 ThU/Th2 FRMPEDRIZIEN B BT Z &L MIRENEIM Lo o722 &, KO T A LA
FX L PHBOTANZE-PHE SN Z LIk > TRENT,

243 EMEFERABR R UOHAB S H
7% 2.4.3-1 IZ. mRNA-1273 OB 2 X425 1D E LT mRNA-1647 % 7= FERG K 34 dh
RE K OSRR fidR 2R3, AN HARBROMEROFELRERNEETY 2 —/L 2.64 TR 7T,
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# 2.4.3-1 mRNA-1273 OEMEEHAEBRDER

Species, Method of Administration, Report
Study Type Test Article Strain Dose GLP Number
Single-dose tissue Rat, Sprague | IM injection dose of 100 pg 5002121
L mRNA-1647* ; No Amendment 1
distribution study Dawley on Day 1 (GEA)

Abbreviations: CMV = cytomegalovirus; gB = glycoprotein B; gH = glycoprotein H; gL = glycoprotein L; GLP = Good Laboratory
Practice; IM = intramuscular; mRNA = messenger RNA.

* mRNA-1647 contains 6 mRNAs that encode the full-length CMV gB and the pentameric gH/gL/UL128/UL130/UL131A glycoprotein
complex. The 6 mRNAs are combined at a target mass ratio of 1:1:1:1:1:1 in a mixture of 4 lipids (SM-102, PEG2000-DMG,
cholesterol, and DSPC).

2431 EYBEHARR VBB H

1t Sprague Dawley 7 » & H U 72 mRNA-1647 AR 4A, GLP FEd A, B[R, AN
FHABROR R (£ 2.655 (F¥ 22—/ 2.6.5) KOHET 5002121 ti] 1) 1%, mRNA-1273
DOBF % X F9 %, mRNA-1647 1L, SM-102 &4 LNP HC 1:1:1:1:1:1 ® H=2E &L TRA
=6 DOHE % mRNA B8 (1 213522k CMVEEEHEB (gB) 22— KL, 5205
EAREEAEH (gH) /HEEAEL (gL) ULI28, ULI130, ULI31A HEEOEEHGKEZ =
—RFT2) ZEHETHHHOCMV O mRNA V7 F o Th D,

KEMEZ ~ M2 mRNA-1647 % HL[AI ) N N #2FE % . mRNA-1647 & &R 3 % 6 fH D mRNA (gB.
gH. gL. ULI28, UL130, UL131) O¥EEIT, MR OO 1:1:1:1:1:1 OHFETHE S
iz, HERE% O d e AR PR BIERFH] (Th) 13V T4 mRNA TH 2 T, £ 0% T
RN U, 0 (T, OHEEMEIZ2.7~3.8 I TH o7z, ImMIEFHEE (Cpu
1% 1.60~2.30 ng/mL. A bR D B & E B v BRI AL T O — REf dh#2 T i FE (AUC o)
1% 22.7~25.5 ng-h/mL Th -7,

mRNA-1647 Z 3 % 6 FiHO mRNA ORETWIFN S, BligTI3EE FTRIE (LLOQ)
K THoT=M, ZNLHNOBH LT2I1ZE A E DM TIZLLOQ % k-~ 7=, IBREEDE W
KRR (RO (FRA) . AL R ONEAL Y o 8Ei L JRR) TlE, Coax D3EFRTR 2~24 BEEIC
RO BNz, Tipld, 6 FEET X TO mRNA OFMMIZISIT D T, OFHEE L, BT
(FhA) T 14.9 BeR, UTfr (B U 2 3HiIC 34.8 B[], A7 (M) U > XEiT 311 K
M. BT 63.0 R CTdH - 72,

MOFHFRRNERE Y 7 F o L FAFRIC . mRNA JRE TR T b @ < IR Tl ()
U oo, mwhn () Vo NEioIETHY . Ve R"REaemLiesfil—H Lz, Zhbo
FHEA & s K VR IC 35 1T D AUC OFRS AT 1.0 2 B[Rl o7, 2 L7 mRNA- 1647
DFENALFE AT DB EFAARBI NS < 20 T3TD mRNA O Ty, DFHEDS 14.9
~63.0 Rl Ch o= (BN | A () U oo dh, @mer () U o~ RO
JE G LAAR D #AE Tl mRNA 1% 1~3 B TR S/ o7z,

2.4.4 EMHHER
mRNA-1273 OBAFIC W= IR MR 7 0 7T A& 3K 2.4.4-1 IZEKT 5, mrERER
DWHEROENEZ T 2 —1 2.6.6 1277,
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TAK-919
% 2.4.4-1 mRNA-1273 DEMHBR IOV S LOEH
. Species, Method of Administration; Report
Study Type Test Article Strain Dose GLP Number
Repeat-Dose Toxicity
1-month (3 doses) mRNA-1706* | Rat, Sprague 1M; Yes 5002045
repeat-dose study with Dawley 0, 13, 65, 129 pg/dose” (FEAM)
2-week recovery (Days 1, 15, 29)
1-month (3 doses) mRNA-1706* | Rat, Sprague M; Yes 5002231
repeat-dose study with Dawley 0, 10, 50, 100 pg/dose (FEAM)
2-week recovery (Days 1, 15, 29)
1-month (3 doses) mRNA-1653° | Rat, Sprague IM; Yes 5002033
repeat-dose study with Dawley 0, 10, 50, 150 pg/dose (FHAM)
2-week recovery (Days 1, 15, 29)
1-month (3 doses) mRNA-1893¢ | Rat, Sprague IM; Yes 5002400
repeat-dose study with Dawley 0, 10, 30, 96 pg/dose (FHAI)
2-week recovery (Days 1, 15, 29)
6-week (4 doses) mRNA-1647° | Rat, Sprague IM; Yes 5002034
repeat-dose study with Dawley 0, 8.9, 27, 89 pg/dose’ (FHAM)
2-week recovery (Days 1, 15, 29, 43)
6-week (4 doses) mRNA-1443% | Rat, Sprague IM; Yes 5002158
repeat-dose study with Dawley 0, 9.6, 29, 96 pg/dose” (FHAM)
2-week recovery (Days 1, 15, 29, 43)
In Vitro Genotoxicity
Bacterial reverse SM-102 Salmonella 0, 1.58, 5.0, 15.8, 50, 158, 500, Yes 9601567
mutation test typhimurium, (1581, 5000 pg/plate SM-102 with or (FEA)
Escherichia without supplemented rat liver
coli fraction
PEG2000-DMG| Salmonella 0, 1.58, 5.0, 15.8, 50, 158, 500, Yes 9601035
(Sunbright® | typhimurium, 1581, 5000 pg/plate (FEAM)
GM-020)! Escherichia PEG2000-DMG with or without
coli supplemented rat liver fraction
Mammalian cell SM-102 Human 0, 163, 286, 500 pg/mL SM-102 Yes 9601568
micronucleus test peripheral with or without supplemented rat (FEAM)
blood liver fraction
lymphocytes
PEG2000-DMG Human 0, 53.3,93.3, 163, 286, 500 pg/mL | Yes 9601036
(Sunbright® peripheral PEG2000-DMG with or without (FEAM)
GM-020)’ blood supplemented rat liver fraction
lymphocytes
In Vivo Genotoxicity
In vivo mammalian mRNA-1706* | Rat, Sprague Single IV; Yes 9800399
erythrocyte Dawley 0, 0.6 (F), 1.3, 2.6, 5.2 (M) mg/kg (FFAm)
micronucleus test mRNA-1706"
In vivo mammalian NPI luciferase | Rat, Sprague Single IV; No |AF87FU.125012
erythrocyte mRNA' Dawley 0,0.32, 1.07, 3.21 mg/kg NPI NGLPICH.BTL
micronucleus test luciferase mRNA (FEAm)
Reproductive Toxicology
Combined mRNA-1273m | Rat, Sprague IM; Yes 20248897
developmental and Dawley 0, 100 pg/dose (FFAt)
perinatal/postnatal (Study Days 1 and 15 [28 and 14
reproductive toxicity days prior to mating, respectively]
study and Gestation Days 1 and 13)
Other Toxicology
5-week (2 doses) mRNA-1273" | Rat, Sprague IM; No 2308-123
repeat-dose Dawley 0, 30, 60, 100 pg/dose (%)

immunogenicity and

toxicity study

(Days 1 and 22)

12



2.4 JERRIRELER D HBL+E ST HEED T2kt art
TAK-919

Abbreviations: CMV = cytomegalovirus; F = female; gB = glycoprotein B; gH = glycoprotein H; gL = glycoprotein L; GLP = Good
Laboratory Practice; IM = intramuscular; IV = intravenous; M = male; mRNA = messenger RNA; NPI = nascent peptide imaging;
pp65 = phosphoprotein 65; prME = pre-membrane and envelope; S-2P = spike protein modified with 2 proline substitutions within the
heptad repeat 1 domain; SARS-CoV-2 = 2019 novel coronavirus; SoA = summary of analysis.

*mRNA-1706 contains a single mRNA sequence that encodes the prME structural proteins of Zika virus combined in a mixture of 4
lipids (SM-102, PEG2000-DMG, cholesterol, and DSPC) and formulated in 20 mM Tris, 8% sucrose, pH 7.4.

® The original dose levels selected were 0, 10, 50, and 100 pg/dose, respectively (SoA issued on - 20.). The calculated dose
levels were revised based on the updated concentration reported for mRNA-1706 Lot No. _ (SoA issued on - 20.).
The change in the reported mRNA content for mRNA-1706 was 29%.

mRNA-1653 contains 2 distinct mRNA sequences that encode the full-length membrane-bound fusion proteins of human
metapneumovirus and parainfluenza virus type 3. The 2 mRNAs are combined at a target mass ratio of 1:1 in a mixture of 4 lipids
(SM-102, PEG2000-DMG, cholesterol, and DSPC) and formulated in 93 mM Tris, 7% PG, 1 mM DTPA, pH 7.4.

4 mRNA-1893 contains a single nRNA sequence that encodes the prME structural proteins of Zika virus in a mixture of 4 lipids
(SM-102, PEG2000-DMG, cholesterol, and DSPC) and formulated in 100 mM Tris, 7% PG, 1 mM DTPA, pH 7.5.

°mRNA-1647 contains 6 mRNAs that encode the full-length CMV gB and the pentameric gH/gL/UL128/UL130/UL131A glycoprotein
complex. The 6 mRNAs are combined at a target mass ratio of 1:1:1:1:1:1 in a mixture of 4 lipids (SM-102, PEG2000-DMG,
cholesterol, and DSPC) and formulated in 93 mM Tris, 60 mM NaCl, and 7% PG.

" The original dose levels selected were 0, 10, 30, and 100 pg/dose, respectively (SoA issued on - 20.). The calculated dose
levels were revised based on the updated concentration reported for mRNA-1647 Lot No. _ (SoA issued on - 20.).
The change in the reported mRNA content for mRNA-1647 was —11%.

¢ mRNA-1443 contains a single mRNA sequence that encodes a phosphorylation mutant of the CMV phosphoprotein 65 protein (ie,
deletion of amino acids 435-438) combined in a mixture of 4 lipids (SM-102, PEG2000-DMG, cholesterol, and DSPC) and formulated
in 93 mM Tris, 60 mM NacCl, and 7% PG.

" The original dose levels selected were 0, 10, 30, and 100 pg/dose, respectively (SoA issued on - 20.). The calculated dose
levels were revised based on the updated concentration reported for mRNA-1443 Lot No. _ (SoA issued on - 20.).
The change in the reported mRNA content for mRNA-1443 was -4%.

! Multiple test articles (Sunbright GM-020 and MC3) were assessed in this study. Only data relevant to the development of
mRNA-1273 are discussed in this dossier.

7 A dose-range finding test was performed prior to the main phase of the study, wherein male and female rats (3 animals/sex) were
given a single IV injection (doses 2.6, 3.9, and 5.2 mg/kg mRNA-1706 for females, and 2.6, 5.2, and 10.3 mg/kg mRNA-1706 for
males).

* The original dose levels selected were 0, 1.0, 2.0, 4.0, 0.5, 1.0, and 2.0 mg/kg mRNA-1706, respectively (SoA issued on

- 20.). The calculated dose levels were revised based on the updated concentration reported for mRNA-1706 Lot

No. _ (SoA issued on - 20.). The change in the reported mRNA content for mRNA-1706 was 29%.

! The NPI luciferase mRNA is combined in a mixture of 4 lipids (SM-102, PEG2000-DMG, cholesterol, and DSPC) and formulated in
25 mM Tris, 123 g/L sucrose, | mM DTPA, pH 7.5.

™ mRNA-1273 contains a single mRNA sequence that encodes the full-length SARS-CoV-2 S-2P combined in a mixture of 4 lipids
(SM-102, PEG2000-DMG, cholesterol, and DSPC) and formulated in 20 mM Tris, 87 mg/mL sucrose, 17.5 mM sodium acetate,
pH7.5.

" mRNA-1273 contains a single mRNA sequence that encodes for the full-length SARS-CoV-2 S 2P combined in a mixture of 4 lipids
(SM-102, PEG2000 DMG, cholesterol, and DSPC) and formulated in 20 mM Tris, 87 mg/mL sucrose, 10.7 mM sodium acetate, pH
7.5.

2441 RIEBREEHHR

SM-102 & 47 LNP %\ /= mRNA _R—ZA D7 T v b 7 4 — LTI Stk R HiR 2 =
— K95 mRNA U 7 F > ORZEMER OBAEMEIX, Sprague Dawley 7~ b & W 7= #%D GLP
AR E R G ERBRICB T, 150ug ETOMAELZ 2l T L ICkE 6 HEES L2112
[ ORI ] 2 5% 1 CRMil S 4172, & 512, Moderna TX #1:1%, Sprague Dawley 7 > k%
VN2 GLP FEi i % 55k & 920 LU, BRIR IS %Y 72 & D mRNA-1273 &5 L7-546
DI SIS K OV EDOREZ I S0 Le (2444 H)

7 v MZ mRNA RX—Z2D T 7 F > (mRNA-1706, mRNA-1653 X% mRNA-1893) % 2 i
(2 1EL 150 pg ETOMET L » AM G ) HANEE L, £0O% 2 B OREIH 2 5%
J7z (26774 (¥ 2—/12.6.7) KOEES 5002045, % 2.6.7.7B (£ =2 —/12.6.7)
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RO 5002231, #2.6.7.7C (V2 —/L2.6.7) KOHREE 5002033, # 2.6.7.7D (£
2—/L 2.6.7) ROHESE 5002400) . £72, 7 v MZmRNA X—Z2D T 7 F 2 (mRNA-1647
X mRNA-1443) % 2 I 1], 96 pg T CTOHBET6HM (418) HANESEL, 0
#% 2 AR ORIEIIR 2 3% 1) 7= (32 2.6.7.7E (£ 22—V 2.6.7) O EE 5002034, % 2.6.7.7F

(EY 22—/ 2.6.7) KkOHESE 5002158] .

SM-102 &4 LNP THIFL 4172 mRNA _X— 2D U 7 F D GLP iR 55 5hni-
—HDT v MNXEHERGEET 07 7 A ViE, 8.9~150 pg/lnld AR T2 BRI 1 18], KE 6
MOBARNEGICLVELRTWD, B LET_XTOHABETIEARENRD b, 8.9 ng/
BILL oo H & TR DALY E & 5B L7 iiE, &GO OEE MO & 5 FALHE &
OV, WO — @M OIRIR A (85 6 REf# I b, &5 24 RefEZ ITIEN—A T 1
fEIZRIE) ThoTl,

8.9 ng/BILL L T, B & 5T BT L 7= F BARE R 72 BRI R B2 b N L2 &
iz, MIRFRAE CIX. BMmER, 4 PERER OUFFEER OBEINAE QN Y > /8BRS 23, R %
BRETIE, 747V 27 LONEHALEH 7 ha R 7T AF R OIS, migE b
BETIEZ, TAVZI V0D RO a7 ) oo ZhictE> 7TA7 0/ a7 ) st
DR TFRAHLN TN D, BERFEFEHIZCI 2 B OREI R T £ cloalnl 8 X mE1E
M AR LT, £, 89 pg/lMLl EOHET, #&5 6 FEf#%IZ IP-10, MCP «1, MIP-1-0 & &
To, WM E R GICBE L B0 A A COEMPBEIN, 2OV A RO
ZAbiE 2 B ORI T F Tl B E M m 2 R Lz,

8.9 ng/BILL LD &, FIMRIREIC BRI B 1 512 B U 72 R A 22 8 B B R O &bl
ONTHIR B QYR B AR BT A BLER S Te, BB EEOHINL, Mg, IFEE ORIE <8l
HIh, IO OmBEEEOLET 2 HEOKREMES T £ cliREEEm 27 Lz, Hk
il e UCEGEMDOIER Y i OERNED Hiv, BGEHALOZEbIX 2 B E ORI
W T ETICmelcBiE L, U H#H o RIEM R 2R Lc, WEERRSERIT R & L
T, BEMALORGHIIRBIIAE, RAH. BE K OWRE Y o HilZi i) 2 e e 3240 & OV
PR D IR A AR B E DN, M D ARENARJE FR U > BRI d 1 DR R EME DR, B
BElC 31T 2 B BEMBLFE FEEDO N, W AR ORI 22 fa bk X OV > X —HIR AR R 25 7 &
o ZH SRR R T 2 B ORI T F iR EIE R 2R LT,

2442 E=EMHR
mRNA-1273 ([ZFHV 5TV A HBIEE O SM-102 & O PEG2000-DMG O {=#ME 1L, ICH
S2 (R1) DOEUER 2 JTIE[2T1% AW, S. typhimurium (XA F 7 AHE) KOE. coli (K
) Z FV 72 GLP 3 in vitro M B 1R 7 229828 B (Ames) 7Bk (5% 2.6.7.8A (£ =2 —/1 2.6.7)
B OV 5 9601567, 3% 2.6.7.8B (£ = —/L 2.6.7) MO # 9601035) WM & b AR I
U gk %A VT2 GLP G in vitro /MZRRER (32 2.6.7.8C (E¥ 2 —/12.6.7) K UHE#H
9601568, % 2.6.7.8D (E¥ = —/12.6.7) KOHAEE 9601036) Trkf L7,
F£72. LNP @ invivo TOBEEFHMEY A7 %, SM-102 &H LNP THA|{L L7~ mRNA U 7
F o [(#26.79A (EV2—/12.6.7) KOHES 9800399) Z# MV 7= GLP i/ in vivo 7 > k
IMERBR, KO SM-102 LNP THIFHE L7- LR —4% —mRNA (NPI /LY 7 =7 —+¥ mRNA)
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Z 72 GLP FE#H invivo 7 v h/EERER (£ 2.6.79B (E¥=2—/12.6.7) KOHEH
AF87FU.125012NGLPICH.BTL]) T#Ffi L 7=,

SM-102 % T* PEG2000-DMG D BAZFEMEFHMIZ I\ T, ZAVE VO IR E 1M & v 7228 5
JFET > A O SR Y 8Bk E W REOEREE T v A BV CGEEEEEZ RS
phrolz, £, SM-102 &4 LNP THRIANL 7z mRNA X—2D T 7 F o & FHn T, #R
NEGIZ XKD 2 2D invivo /MET v A 23 L=, #&FH AF87FU.125012NGLPICH.BTL
TI1E.3.21 mg/kg £ TONPI/L Y 7 = T —F mRNA/SM-102 [Z[a1E T - 7228, #4153 9800399
TIL, HED 1.3 mg/kg mRNA-1706, HED 2.6 mg/kg mRNA- 1706 Ttk CThH -7, ZO—HM
DIHEBNIRVFERIT, MABOFHIRNEE G2 X5 LNP FREOEHEORIEIZL VFHER I
7= A N A OBEME BVIIER ERICEE S Z R/ EERICE A D EEZ BNLD,
b h DR G% O RGEEIZDT T BEMMIZRENTH S Z &, £72, in vitro
REROFERDBEETH -T2 0D, B M T 28wV A7 IFEWEEZEZ LD,

2443 £ERLESHHR

it Sprague Dawley 7~ b % iV 7= GLP A 5E a2 3 T, mRNA-1273 % 100 pg/[MlD
A& T Day 1 XUV 15 (ENZFALAHBLAT 28 AKX 14 H) WONZHEIRA (GD) 1 KTV 13 12
WNEEE L, & DO MERE K O 3L O Gl Re K N AR R 1% O FE TR T % mRNA-1273 @
WREAZTM L7 (26663 (EY2—/L26.6) , £26714A (F¥ 22—/ 2.67) KO
35 20248897) . £ DOfER., HEWY), g R AN T 52 A FERITRO bz hro Tz,
mRNA-1273 (ZB# L 7= B TIZARWEE L LT UBRER TH 5 IE M R ORI E 238
D 5N IRBOMMDB I BT py, HAEROAEFROME K O AICTT 2 BITRO b
Dol £72, mRNA-1273 @ 4 [ HIZ L0 5372 1gG KOG BIEE S 4, FLiRfiiiL GD 13
e —27 &R L, iR (GD21) 1277 b—1Z72b, #3 A (LD) 21 FT—EDL~ULT
Hefe Uiz, RHEAD BB S 2 WIS RHED B HAERA~OHEOBITRFEO bz,

2444 TOMOFEMRER
Sprague Dawley 7 = % H\ 7= GLP ki 3B 12 35 T .mRNA-1273 % 30,60 K& Y 100 pg/
[F10O & C Day 1 Jx O Day 22 I[Zfi AN G- L, & O 5028 UM SO B OB TR 70 7 4 1AM L
72 (26227 (BFY2—/1262) . #£2.6.7.17 (Y 2—/12.6.7) KO#HEE 2308-123) ,
SARS-CoV-2 S-2P |25t 2 58 ) 22 S [ M S s 23 Day 35 1B S, T X CTOH&ET IgG
PURMI OB EMFIE 10°% Elo72, REREICEERLS, TRTOHET, BEEEZEY 1F
DRV ERF 22 B 5L OTRIED R E I 2> — 1@ IZFR O B vz, ERARIRBELET 7o —&F
1330 pg/lBILL ECTH LN RIEICEHE L2 2L Th o7, BlEINE X, #ida, SM-102
EA LNP THRIANL SN72MD mRNA _XR— 2D U 7 F o & W TEM L7zimED GLP 7 v
FIERBROMBR L —B L T\,

2445 FEERBUHRRICE T AL ELEITOVTOER
mRNA-1273 D% 3 FHEGRRER CTlX, 100 pg/FlO &~ A &L 40>> SARS-CoV-2 &Yk
*FTHERE AR 2 ENTREIND,
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7 v M ERHWEKE RS FEERBR TIEL 100 pg/lal E TO H & T mRNA-1273 % Day 1| XY
Day 22 (28 5- L, 150 pg/[Al & T # T mRNA-1706, mRNA-1653, X |% mRNA-1893 % 2
B 1R, 13 ARBEEL G RE) | H250E 96 pg/lalE TOHE T mRNA-1647 Y
mRNA-1443 % 2 HRZ 1 B, 6 BRE& S Lz 2 A (4E]) | %5 L7 mRNA/LNP U 7 5
WEAEVERAFCTH - 7-, £72. mRNA-1273 % 100 pg/lrl oo A& T 2 @M 1[5, 6 #ER (4 [=])
$¢ 5. L7z Sprague Dawley 7 v b & H W72 AR MERBRIC IV T BBV K OMH AR RIS F M AT
RITH N2 hrodz, MR D 7 F U ZBE L7l & LT, (RIR & OV E & o #n,
RIEZTET B A NIA 2T 0T 7 A VOELENC T 7 F o B G EALO SIS B,
WO R EEEEZ R Lz, £72. 7y bEHWEEERER, i~ r X (BiRkOHE
) . 7w b ANARAZX—KONNHP & W72 MRS C b . Rl e i SO 3Bl s h
oiz,

K 0.30 kg DT~ MZFE VT mRNA-1273 D 100 ug/Bl CEEMEN R E, ZOHEIX, K
H60.0kg Db MEBRFE~OR G R EIAECTHE LIZGA, 200 50ORZ2NH 5, 708,
5 3 FHER R BABRIC 51T 5 mRNA-1273 U 7 F o OFIMER VLR T 1 7 7 4 L8, b MC
%9 HABHEOFMAORPER T L 72 D,

2.4.5 #IER USSR
SARS-CoV-2 IZxt9 % mRNA-1273 DOFHFE 2 3 F53 2 IFERRHER & LT, mRNA-1273 &
SM-102 %A LNP # H\ 7e mRNA X—ZAD 7T v b7 4 — N TP LIckkx bz a— R
T 5 OMO mRNA U 7 F & T, FERFIRIEIRER . A RN o A0 sl J OVE Pl & 2
it L7,
AHFEICR LI IERERRBR 7 0 77 ADF — %X, mRNA-1273 % 100 ug £ TOHE T 28
H B ORI Z & TRHRWNERE Lz L & ORRERIA R Va2 BT T 5,

*mRNA [ 71— F & #1172 SARS-CoV-2 S-2P HUR O FEBLT, in vitro X T in vivo (23 TH
B E7z, mRNA % 0.003125~0.2 pg D& TE A L 7= HEK293T fil@iZ s\ T,
SARS-CoV-2 S R ® RBD X|ZNTD =t h—7 %2+ 25F /7 u—F AHRIc LY
i 2405 SARS-CoV-2 S2P HUJRDFEBLNH LTz, T b= h—7DIHBLT, 2 X
1% 10 pg ® mRNA-1273 % #4E L 7= BALB/c ~ 7 A O Mg f OV A GBI U o & oD S 4l
fid (¢cDCs & pDCs) (ZE W TRIERICHER S vz,

- mRNA-1273 O IERGEIRIEFEABR I s o N\~ 7 A, 7 v b, NAAZ— NI NHP
THEE L7z, ZHDORBRICHB VT, mRNA-1273 OEREME, fEFEE, Lo
SARS-CoV-2 RS R FUAREA K O T MO SIS HER SN Tce VANV ATF ¥ L Pk
BRI, FIEAE D B AT WIUEAE GBI E I KV 1 ug/BIPL EE~ T AR OIANL A F
—\CHERE, W OWIHIEAE, BN LY 30 ug/BILL % NHP [C8E/ 5 2 & T,
MRNA-1273 1 XV A NV AF % LU N LERIZHE Lz, £/, Zh b OIEEKET LT
LB RIBEH EE S W T RO HEICE TS U 7 F B ERD 278 LR o 72,

- LNP THIANL 72 mRNA X— A DU 7 F U OERNSAIL, LNP OFEIZ LD &7
WInd, Lien->T, PO LNP IZE £ 5 mRNA (] 213X mRNA-1273 KO}
mRNA-1647) [XFEERIZHAT 5 & TR I, mRNA- 1647 OAEERNS A7 R 13 mRNA -
1273 ORI 2 R+ 2 L E 2 b D, KRB TIX. mRNA 25 (BEFEEAL) | i
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NEDJER Y v /)G e ONENL DR U o )8 M O LA OFHA Tl 1~3 BIZHER LTz,
AR Y o N R ONESIZ 3817 5 mRNA-1647 D 6 5D mRNA D1 Ty, EiE 14.9~63.0
H%‘:FEﬁVG%/)f:o

-7 v MZ 8.9~150 pug/[Bl O HET 2 WREIC 1 [0, & 6 HEMHANEE Liz—@#D R —7

T N7 —LEHW mRNA U7 F o0 GLP KEHK 5 FERBRTIX, BAeshE%
I—RT5mRNAICHEDLLT, TOEET e 7 7 A VIFEBM L TWe, LER-> T,
Moderna TX fti%, J4{EL> LNP THANME 3172 mRNA 7 7 F I BE 9 5 # i 1X . mRNA
Na— KT 2HUEOEYFENEEOFET LV /NS <, EICLNP OMKICE D DO TH
HEEZEZTWD, —HDT v hD GLP KEH 5 HMERER DT — % KT mRNA-1273 DI
GLP iE S MERBR OFE RIL, mRNA-1273 DK 2 X750 EE 2 b5,

: Sprague Dawley 7 » MZ mRNA-1273 @ 100 pg % 2ZECRT28 A KM 14 HIFTNZ GD 1 LY

Z 4 RIFFANE S L7z GLP G A B R CIX, FEHETIERWERERLE LT

#En&m&lkﬂbﬂ%m&Jéﬂﬁﬁ;ﬁz@%fﬁfﬁ%bm%%nﬁ:z’ﬁ\ REh) . MR KO AE

KT 28 EERIZA LN o7, £7-. SARS-CoV-2 S-2P HLiREEI & IR L
~ R RENOHAERSBITT S Z LR ENT,

AIRE LT, 2O ORI D . mRNA-1273 DL TERUNBIFTHHZ L, #
THEENRBDOONDZ &, VANAT Y LU bEIMEZRICHET S 2 &, N E M
HAELXOEEHERBOWTIICEWNTYH ERD Z#EH#E LW ARSI TWVD,
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