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o

A% 6 4RI LM mRNA &% A3 HMA B & 748 % mRNA & % & 2 ls K3t R
NG LA ORI EM HREHATFE I R e
24 B
Agos ) P 6 gk 4 A Arcelis BNT1222 Melanoma (2 &% %) Phase 2
Therapeutics 1997 ES EPN BNT112 Prostate cancer (75 b5 ) Phase 1
BioNTech BNT113 HPV16+ head and neckcancerl Phase 1
#MARNActive. RNAft, (HPV o 3k # 4% ) o
CureVac 2000 #£E  RNAntibody. RNAdjuvant #% K-F BNT162 COVID-19 (& & %) Phase 1
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W8 A2 AR K DNA 5 F X cDNA R BHATRIME SR, RIG LA R
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) £,
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Bk A0 R E & F A AF R

8/ 23 PEFAT RIRE



AYEH/ATRRE

£ >
XXk

FiAie MG B AR RR AL G Hhk2m 1 DNA Fotn B 2% 5 8, Azm i b 43I
%k DNA, g 454646 DNA 1k A % % .

M% 8DNA & ¥R Htitha

rul 206
Pyl 5062 FM? Prnmuterl

Bs(S) (ayw)
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mRNA J& % ) &89 5% — & R AL AL B4R RNA R &858 TR Sh 45 & cDNA %
# (GBF 2R # DNA (pDNA)) . B 2, #] 4 & P4 pDNA 692 mRNA 4 =69 %
—F o &M mRNA &8 — A& G %6 08 42 (ORF), JL @) A s #h A
¥ mRNA F e prab H oy m AT E: W87, BpifdEs| 5'5ned -7 R B =8k,
Fo 3 KB SR (A) BBo B ILA TARINE 6 pDNA K E V06— LR R
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R A8 (T7, T3 3 SP6) FatZ 3 Z B BR 09 3% &4 7 45 TR mRNA, 4 5 )5 , J/l DNase
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R Ao X T Rt 5T VORI IR Ar BRI B9 A A Sh P TR 1258, A
S @A RNA: phig R 692 R 03 o Al T AP A2 P40k F 5049
PAg T A T B KA by LA AR A DNAS- 3 38 X JE KA DNA = A8,
X RNA RALBEH 29 72556 mRNA 55, B, 25209 A%
mRNA 254, L3t —F st RIE K5 B mRNA 69 A &35 7T L ks fodi
K9 RNA, M= £ 4569 mRNA &= 5,
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A& 9 mRNA & ¥ &) &R Fe il

Plasmid cDNA encoding PCR

= the antigen

N
&% —— DNAtomphte

zI—-HHH:i '=|+H=o:n:l;i: —e-  &oDEODOANERS

VT mRMNA

T7 Polymerase: ﬁ

T7 Promoter: [ One step capping

Cap
analogs

I Two step capping
: AOCEENAGHERSE Cap

i enzyme
/

DNAtemplate cSe—=m=  sscusncassss ssRNA uncapped
ssRANA Cap-1 ' monnnsennns 1 HEERARRERRS dsRNA

Treatment
O . DNAse Remove DNA template el
Unwarted Avoid Phaosphatase Generate 5'0OH RNA  a2cmfasace
reduct PRR
P recognition HPLC purification Remove dsRNA yfEERNHFTERES
Yraoannnasecs ' Ypocenanssssy
Yaicmoonaance
Pure Cap-1
mRAMNA

FoH kB . «Trends in Molecular Medicine», 4424 5 #F 5 B

14 b 4 *

R G HAK, BT BRLBEF T @I FN, TF A mAGET T
LR FEF @ TR, RNA TRATL L ER KF 4%, FFHLRELITA
EFRAEDRELFTGLE TR G 24w S, DNA B YR &6 L TiHsEHK
F ok F, DNA R A2l & KIAF A R 8%, Reatit 2>, BB DNA Jfid2 Bk
il sk, MR IEFTARE .

VAJG k5 DNA 3535 A5, %14 DNA J& & 69 % — % 2 Mk A PRI RNA, K5
A0 DNA, AT DNA #953], A mym AR RRGF -4, Xk
WA T =& 0 bmFEAE 6 cDNA K B KRG H cDNA K Bl AR A #2695 DNA
HTRABEF. FiETREARNGRAERANERA P EadI@ AT MR BEREY Y,
RGBT A &k kAL, RARMTE TR R AR 6944 DNA i AH) i 49 DNA
TG o

7 RNA J2 ¥ R RN BA £42 0945042, 12 RNA J2 % 6948 XA F
BF A R F A A BhiE. B R, RNA ARG Rf8 w8, REDH R AR, &2 0914540
FatL FHA; W, ATAEREFPHE RN mRNA, FF LEE AR R

LEH) G @ Fe AR DNA B K% 569 mRNA R —%, AdmA#HBEEG R LN E
IE B AR A £ Fro B RNA 89103 SR B KIAE A = | A4 X,
R H B mRNA 69 2035 75 & T2 XK.

BOE S AR E & 75 U BRI 10 / 23 KB AR
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° The RNA (single-stranded genetic information) is extracted
from the West Nile virus (WNV) (destroying the virus).
RNA is converted to DNA (double-stranded genetic information).
The DNA ts the WNV g

L

West Nile virus
(cross-section)

RANA Envelope:
E protein

M protein

~
o The genetic sequence for WNV
is generated from the DNA.

chNA fragment

prM gene

E gene e Based on the DNA sequence,

primers (short sequences of
DNA) specific to the prM and
E gene region are produced.
These primers will in turn

be used to generate

a cDNA fragment

DNA synthesizer

containing both the
prM and E genes.

@ The cDNA fragment
is then inserted
into a circular piece
of DNA called a plasmid.

Py © The plasmid carrying

the prM and E genes

The West Nile virus vaccine includes the

prM and E genes (shown as green and blue)
that encode for the WNV transmembrane
protein (M) and glycosylated envelope

protein (E), respectively. A cDNA fragment
containing both genes is inserted into a small,
circular piece of non-WNV virus DNA called

a plasmid. Once in the body, the DNA plasmid
vaccine directs the cells to manufacture the
MandE p The i
d by ing a g

M and E proteins that would protect an
individual from a natural WNV infection.

Y

hould

Aot

resp the

are grown in large
quantities in bacteria
and purified by
column chromatography.

= |

Column
chromatography
filter

Purified plasmids

Purification

The purified DNA plasmids  /2¢%""®

carrying the prM and E genes
make up the investigational

:

FA R B NIAID, 4240 £5F 7T

2 24 DNA % %

B AT # A AR DNA 2w Kk, 12 T RARS TH ARG AR L&6 Lot
Fodd b, B S A X F DNA G 6916 RX B0 E £ 34T P o 453 24T 3 18 L4

BFLEARR EE 5 W RIFRLY 11/ 23
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i I49 MERS. SAS. COVID-19 Stk 694 F5%, DNA B — AR RAARF
RO fE R Ty k2 —, AT URAE Je R AT AL 69 DNA J2 % SAREAT T H-Bokk o9 i
Feo
2.1 MERS-CoV

2012 4B kAL T HA R I MERS-CoV, ®EA 27 NER/BERET
MERS ##]. BZE 2017 52 A 10 B, # TR CIRE 1905 4] LI L5 5],
@45 677 4] 5 MERS-CoV 48 X 895 (4 36 % b= %), 714 T AMIA MERS-CoV
A KIRATH KiEo

K, CERIFRT AR RIGG, Plhe KT om 84K TR, BE45%
%, DNA j2 %, DNA #1 %/ & 6 R 38 5% 95 35 Fo BG4 52 M) 2269 F 240 3 R 9% %
o L, DNA G AA —Z FIBR4F0G RS, Bl EM R &G &, ity
Btk &, A A AR AR T 0948 2k, A R A Aeis dy . BLIk,
DNA 3% % 7T Y435 54t 5F MERS-CoV & & 69 4K i A= 41 FL %2, 9% B_RL o

A H G A4 MERS T ks &4 DNA J5 B45 & 2 36 X 6g 2
Kayvon Modjarrad & 3 F ¥ 2F GLS-5300 #4769 16 4k [ #1X 3k, AXRH R T, &
PR B EAR KT EE M 75 4% 18-50 69 RS ABAT R, A5 4 Bt
% 0.67mg, 2mg & 6 mgGLS-5300 A LA Z 4. f& 5 12 B @47 RAL A & F
Lo AHATEH) 3 E 48 FlAEA I A AT R G ML AT, ERETEA SR
BAXGTERRFMN. AF—RPHZRIERE, 5L 66%F 86% 8 Kbk
A 5] T o MERS &k A0 R4EE G2 1 (S1) -ELISA R 249 o A4k,
EARAELE 60 Bl BEA 79%. £5 14 A6 63 2555, & 27T HZIT T A4t
R (43%); % 24 Bl R 65 8+ H 254 (39%); % 60 B A 66 &+¥H 2.4 (3%).
o RESE, H5FF 66 A 47 A (T1%) 4R 2] T MERS @Rim & S H5
M IFNy-ELISPOT R EL; % Z kAP )G & 581K 54 b4 44 4% (76%) #ml %) T
MERS &K% & S 45 FH IFNy-ELISPOT B o

Modjarrad & 3 F) ¥ 69 5F 2045 RS T IF LA AT B A R A RAF AL A Adn
A g% SR ARG DNA 9% W B @ s 69 Bk Fo i 2o
2.2 SARS-CoV

4Fx$ 2003 4 SARS &, — LT RIEF AR TIELZE Y, @45 DNA G &,
A4, & NIAID #= NIH 44k FF 4 69 VRC DNA 3% 3% 72 3-8 R SCGE R A #H 47 %
APER G R ATIRAF IR A A2 B, 1 MAXRRIE 17T ANANBS, FH0F
16 AR Bft % RAT. %R BA BRI, PR % XH T ¥ %54 SARS %4E
BERAOFFET Mm%, FFE£ 10 52 KA F69 8 47 £ T A duik. SARS 4
FORFFmION S £ 2 CDA+T mie, V2K LA TN 2 4 SARS 2%
& 4k CDSHT fmfit i & CDS+T 4u il RS 2 9k A IR 69 T2 208 BALH,
FiZ AP B AAZBRIE G 09 B AR £ ATAT AT HIV., %45 35505 B F 7 % 469 DNA J&
W89 VRC 5 RIXIE T, JU-FEPTA LIXFE T AR 2] T 928 4511 CD4+T 40
B, ¥ A CDSHT 4 SR 69 91 5 AN 776 8] 6406 R4 o DNA 92 349
R HRR— Y B o HBG AT AR A SARS FATRAEMIGEE N 7R 4
), A R R AT RAF R m &k, A2 CIE T @A R ARAT A Peik A
B A BB EFTENG TR, FRETHRNGL LR LB RERIE, ALHF
DNA & G A R RSB R R HEAERZYG TS
2.3 COVID-19

E N4 B AT A w AR AH DNA 7, P kAR AMEZ Inovio 2 3] #F

O A AR £ 5 A RIF AN
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£ INO-4800, Inovio 28] %72 F DNA # K, 7 MERS F= SARS H& & A 18] #R 4T
TR GOFLE, FAETFRLEAIEMERS)E COVID-19 T kim & B Fl —ikds Riko
Inovio 4+ #F MERS & #-#F & 69 DNA J% % INO-4700 4% f] 7 —#F4F 2 MERS ¥ S-%&
Gk DNA) R4, AECEAGR T A, FATRELER, IXFREZ2H
AEARATT T A 2B T3 B B KR A8 8 M9 AT o

B % 11 4+3F COVID-19 % DNA & % 6 RAF L i B

Inovio Pharmaceuticals,

) ) ) Safety, Tolerability and

International Vaccine Institute, o
B ) ] . Immunogenicity of INO-4800

INO-4800 Coalition for Epidemic & RI/11H] . NCT04447781 o 2020/6/25
] Followed by Electroporation in

Preparedness Innovations

Healthy Volunteers for COVID19
(CEPD)

Safety and Immunogenicity Study of
GX-19 Genexine, Inc. & ARI/11H : NCT04445389 GX-19, a COVID-19 Preventive  2020/6/19
DNA Vaccine in Healthy Adults

AnGes, Inc. .
AG0301- R s . HCM e AL NCTopgay Sy of COVIDA9 DNA Vaceine
Ui HF . D)
covipg I Agency for Medic > (AG0301-COVID19)
Research and Development

Evaluating the Safety, Tolerability

bacTRL- . . and Immunogenicity of bacTRL-
, Symvivo & ARIHA : NCT04334980 i ) . 2020/4/6
Spike Spike Vaccine for Prevention of
COVID-19

FA R IR clinicaltrials.gov, 4&44E FAF 7
2.3.1 Inovio % INO-4800 }& Fk 1 # X I 4 R . &4F

Inovio & —FKAEMHHARNE], B ST DNA ez g 695 K. % 4] B a8
15 AL 24 97 55 Br s HPV. I8 JE Fedd J20m 5048 % 69 ™ F R A 6970 I IR 30+ R AR
FIE T A T bm fe A AR BORL o

2020 %1 A 30 B, Jb¥ Advaccine AR KNE) T 5 Inovio &4,
INO-4800 1% i & ¥ AP E G FF K. 4 A 6 B FDA 3kt 7 INO-4800 #9115 & 1 A4
I, Inovio FF45AE£E A 40 L ERFERY, RAFE L TIEKR /1 HX5%E.
A S 4800 B RERF Somis R 1 B9KE. 1 H06 KX § A INO-
4800 494 APEFe B 5 BME, VA X BB N I/IL #0654 A 16 B B Fr %G AF
B (IVI) EA7, #AT9m &6 #88 e@ INOVIO #2690 7 £, 5 IVI f=
$EE L EAMALE (KNIH) —&FBE—R4t 5% % 69 /11 206 KX, 5 A 20
B Wistar FF P B KRY LR EFREEA — A RIFAE, L5 Inovio Fn A f 5
KA IF A 49 INO-4800 5 ¥ B Tw45 S R, B AT W E MM 2 3 ik 25
VA B e At e A B 5 09 W Bk .

6 A 30 B, Inovio # DNA &% INO-4800 N2 T 36 % 18-55 % %X I & 1
LR, ZhMfedt 2 HEBAF. XI5 1.0mg F= 2.0mg B AR =40, MR EF, A
g4 B3R 8 =], WERS ., HEHhAE40 LERE, EREE COVID-19 fa
MR 1% 1.0mg 850 2 % 20mg BERE, 5 — % 20mg BERF B 5L AL Fedt
ZHRKORERBBIZFR . MERIERTE S 94%89 A= ERER T 95 A= b e
e BEHEARATZHRL, BT 10 ARE1BRRES, X% HTELHR

HWFE AR 2 7 PRI LAY 13/ 23 R R
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AL &4, R ERRREM . XA AR TF, INO-4800 At 47#] SARS-CoV-2 fEAF
SR

BRI — 3 COVID-19 49 DNA J2 316 RXI 4 R, ZX 69 1 BE R4 R
B R THRFGZAME, W2, REBRELEYST, £ELGERITOTR G RE, T
Ja 4 IR 48 RAOH BRI o 47 o0 A KT fe, R RAMEA, F A AT M
Br B A hgat g, A iE & ST AE T ABE 100% 7 2K

2.3.2 Genexine & GX-19

Genexine A —FIERNEENIARNE], BH TR LT kFe T —RITA
KA M H) ] 69 T & A8 Al . DNA 74 57 J& ¥ 3R Genexine #9400 & Al AR Z
—, ZHARBTHEFRAR R R IR edem AR NS R R BARTH &L A
MJE o Genexine B 1999 # AR A F LG TR G i A K28, BT KA
DNA ##EH K (LFIL) RA MM T KICAR T Se B 69 KK, Im RBF Rt
7 MG o Genexine B AT ZAF 49 DNA J& W = o0 & (L5445 16 B A= 18 ALA K Sk
Gy (HPV) AaxXe g LR ABHE (CIN) 9% %,

3 A 13 B, ¥ Genexine &4 COVID-19 DNA & % FAH % (Genexin,
Binex, HEFREGHA R, GeNBio, KAIST #= POSTECH) 457 GX-19 #9#F 4,
AR IEAEEE T 3 ANA NRFER XIS, 6 A 11 B, Genexine 3£ 3 H £
o0 2 S & AR BATIE R I/11 B9XEs, R IHERRA FH —FHEMGAE . %K
e T BRI AL, WEH 2R F 2RI, 4Fxt 18~50 %49 40 &2k &R %
AR ZKFT#AT £ Ha PERFEAARBREN. WEH L/RA BT, A—
FH BIAE 150 L &F (LIEZBA) FIARK R ZDEFA LM,

ARIENE)EEERE, 5F 9 A ABARIERITERER, MIt=ZAAZ
AR T AR RTE, 2021 5 7R AR 6916 X3
2.3.3 AnGes % AG0301

AnGes A A @it HGF F AR 57 i 69 5F 7 Ae T A da AR R 69 B E AL 34T
DNA J& %0 B ¢98F XA I Ao % 8] AnGes JE 23t & e JE DNA J% 3 698 7 4= -
Ko KR KFRTHBMFOAR VARSI EL TA S EERRKE I 895 0E
DNA %8 A AFH K. H5IA B Hmiark, it Sk DNA &5 69 34/ A B 4
B 1) Ko

2020 3 A 5 B ,AnGes B4 5 XF K5 &4, A F AnGes £ HGF Ji #2 DNA
BARAEF BT R I, A4 COVID-19 4 DNA J& %, 16 R ATXIE/E 3 A
26 B, @R, KEABRFELEGRIFERRGET R, D%,
5 H 25 B8 MR, EARATIRIIESR T HARZ M09 5H. a5 H5 L H %A
FE/X- &)« Takara Bio A R3]« AGC Biologics &4k £ = ¥ a4k, #i+H4 2021 43 A
JRZ BT A 20 FAEZ . 6 A 30 BANEAETFB R /I X%, Kb
30 & B E P AT, DMEFNBL A5, S BMEI54], 2 FALEHE. 7 H 22
B &) = A T 3R, TR WA T A 31 B &R, FFAESFRR AR KB R.
2.3.4 Symvivo A bacTRL-Spike

Symvivo F 4 A 6 B & ClinicalTrials.gov L4k &, ©EARB R 84 [ L 54 34T
I HAs AR 35 X5, VA3P4% bacTRL-Spike fE4# R AT 8922tk , Wi M Fe 95 IR
Mo

%R A% A Symvivo #9 bacTRL EHAF& £, ZHRAZ—FFHARZLH,
FAVEEF F RN R IRL 2, ThFW T ETIKALRF A RAR T F
Tho 2R, HARWZAEARTAEMENZE, BES5H LR miess o554

O A AR £ 5 A RIF AN
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B Hil Aot G A HUR M 4E LB Fo o Fo K LR G DNA 2§

B % 12 Symvivo #) bacTRL & K-F &

B.longum 73 x&ﬂ 2 3
constitutively .‘ Y £

replicates &3 \’ /‘,‘"Y - \’
Plasmid

B.longum and plasmid DNA concentrations increase
exponentially

N (»

Hybrid protein
coordinates secretiol
and transfection of
entire pDNA-protein
Gene encoding complex

hybrid transport

protein expressediL,_‘

Plasmid DNA enters
nucleus and results
in robust expression

| i of various
bacteria Hybrid transgenes to ellicit
) transport desired immune
protein binds response
to Plasmid
DNA

A RB: AT R, ERARFA R
SeSb, A2 12 3K DNA 2% 4 T I6 R AT H-Ho

Bk 13 4FxF COVID-19 4 F s &K 3T H-£% 69 DNA & %

F & 1% 1 o KA IR A

DNA W, % JLDNA i 598 % Karolinska Institute / Cobra Biologics(OPENCORONA Project)
DNA DNA Takis/Applied DNA Sciences/Evvivax

DNA DNA Jf ¥ (A4t K RE R 4) Immunomic Therapeutics,Inc./EpiVax,Inc./PharmaJet, Inc.
DNA DNA Ji #5J& % Zydus Cadila

DNA DNA Jf #2% %G BioNet Asia

DNA DNA plasmid vaccine RBD&N Scancell/Univetsity of Nottingham/ Nottingham Trent University
DNA DNA vaccine Entos Pharmaceuticals

DNA DNA with electroporation Chula Vaccine Research Center

DNA DNA plasmid vaccine S,S1,S2,RBD &N National Research Centre, Egypt

DNA DNA vaccine Ege University

DNA msDNA vaccine Mediphage Bioceuticals/University of Watetloo

FH KRR WHO, 2L R 5T

3 8T RNA & %

R SNEAT A 4T3 COVID-19 EKm &89 RNA J2d A 6 RENT IERH
B BAHEREFHAFRAR A Y F KRR A SAVEFF L8 RNA J& % B AT
AN T RRIE, B L3 EE P2 Moderna A 8 89 mRNA-1273, &2 # Ak
JR L #7; A% BioNTech. #3%. 2 E B ASH A6 BNT162, G R 11/111
.
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B & 14 4tsF COVID-19 # RNA % % s KA X 3 &

AR

&7 KA

165 i A i 1]

TR R 27 A A AR R A(COVID-

s AR : 19)mRNAJE G A18~59 % 60 % & 1A

FAEY ) R ) 2020/6/24
Lt/ R ChiCTR2000034112 & AR o 12k 64 40 Al . ot 5 bk T /o
W B R R TR NG AR K B
ModernaTX, Inc., National Institute A Study to Evaluate Efficacy, Safety, and
s INP-&, % o.fAller'gy and Infectious Diseases, W& R I A - In.1munogenicity of mRNA-1273 Vaccine 2020/7/11
mRNA Biomedical Advanced Research and NCT04470427 in Adults Aged 18 Years and Older to
Development Authority Prevent COVID-19
BNT1626a1 W ARL/T1HA . A Trial Investigating the Safety and
bl b2 (z ? mRNA BioNTech/Fosun Pharma/Pfizer NCT04368728 Effects of Four BNT162 Vaccines 2020/4/27
»b2,¢2) NCT04380701 Against COVID-2019 in Healthy Adults
A Study to Evaluate the Saf
CureVac AG, Coalition for Epidemic W& BRI " y O Bvaluate fe Sa 'et?]’
CVnCoV . Reactogenicity and Immunogenicity of 2020/6/18
Preparedness Innovations (CEPI) NCT04449276 . .
Vaccine CVnCoV in Healthy Adults
Rk . Phase 1/2 Ascending Dose Study of
LUNAR- ARLH Arcturus Therapeutics, Inc., Duke- W& A1/1140: aqe‘ / ] scending Lose St y.n
STARR™ Investigational SARS-CoV-2 Vaccine 2020/7/14
COV19 NUS NCT04480957 ] )
mRNA ARCT-021 in Healthy Adult Subjects
Y AVANE::E
?elf-alnpllifyiﬂ‘g Imperial College London, ISRCTN 17072692 Ch'nicz.ll trial to ‘assetss the safety of a
COVAC 1 ribonucleic acid o IRAS-Number: coronavirus vaccine in healthy men and 2020/6/4
Morningside Ventures
(saRNA) 279315 women

CPMS-ID: 46068

FHRR . clinicaltrials.gov, HZE AT 7 HT

3.1 Moderna & mRNA-1273 & &k 1 33X 34 £ &7

Moderna &% K2 KT mRNA 877k, RN FLET HF 5Pk
H LA B A S AY £ 5 556, 4% Moderna A% 45 /2 2/~ mRNA 254 8F 2 - B it
BT F A B T B AR A B Sk B 55 NIH 64 IF £ 37 2L 8 4K 9% 4 #9 mRNA-
1273 %3, %A% T 2020 43 A 4 B3k FDA #of, 3 A 16 B &l KXk, 5 A
18 B, Moderna &4 T mRNA-1273 49 1 HAAF 56947 F 335

7 A 15 B, Moderna # mRNA-1273 5k I 8 b HABAE <H M2 £ EX
£, KA 25ug. 100ug. 250ug =4, & 15 % 18-55 % 3k 45 Lok kXA, # 28
RBA 5 A, K FaFK 57 R, &BHA — &M &R RIS H =F .

HAM T d, SEA T AT ORI . FURE R SRR R
A FIEAD K, F3IEEA 25ug Fo 100ug 7 FAKFZEE I T AR A FIEA KR
B, 250ug LAIGAnEL N HeAP 14 K UK, 2AEAPF ZF AT, BoR A F Ak
BRPREREES F 5T RFHHRE EAR L COVID-19 ##%5 & e, K 100ug
LB 34 MR R R B o S AY 2.1 A% o B R R AUAR 8 L6 B 1) o £, 550k B R
Fedh Fho AP E =R G B AT CDA+A Th g R .

mRNA-1273 &AW 84T, RFDRRELATE, &8 RE OEaH failf
MR 57 KREF, 250ug WA 36X RXAME 1 AR LI BRRRE, HF—AF
5 39.6° Co Wk 2 #9XK 304k 8 4 50ug A= 100ug 71 &, 16Kk 3 # ¥+ 100ug 7| &
#—F %, BA mRNA-1273 & 23k 4F 7 A 27 B IR 16K K%, Ftd

HWFE AR 2 7 PRI LAY
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A 30,000 & & RH %X S A K.

EIR EARB G RSN R BT, B 2 A EHF T R ROGRR LB ABIAT
#9 Thl st %)%, B L RNA &% L, SRR ERIEY, &L FAVEFH
o

3.2 BioNTech & BNT-162b1 5 sk 1 #7X%8 4 £ &3

2020 4 3 A 16 B BioNTech 41 55 2R HE T RBIKHA, £ FEITFL
COVID-19 J% % . ARIFEB LK, M ENKEE S H £ EFALBNTIO2, £F
B # AT R, SRR A B E AT R Ral, ARSI Y H Ak,

4 A 22 B 2B BNT162 j W16 KX Ie ¥ ih. Fl B, # %%/ 8 5 BioNTech
SE 5% 7 —RARAEMNER F LA G ARNAMET, kT IFAH+R G
R Fa Yo AA 69 BLAE, 3] 2020 SFJRA TTREARBER T 7 A JE S, RBREY K
HAE, B 2021 7T & = BATH %G o

4 A 29 B BioNTech SE Feo#£ 7 /&) (Pfizer Inc.) &4, &% &K BNT162 # 1/11
NG RX N BT R . B 2020 54 A 23 B LSk, AEAAH 12 LR
KGR WAT TR LT BNT162.

5 A 5 B3 8] f2 BioNTech SE &4, BNT162 & & X £ £ E 4 T Hls K
K H — A G H R IES

7 A1 B, BioNTech & Tl6 /&R 1/2 B3R5 09 1 06 AR 45 Ko XIe A MLt
%3, % 10ug. 30ug. 100ug =48, & 15 % 18-55 ${E kLK% (L4EHM3 %
GREA T, P EE 354 %), HEP 10ug Av 30ug LA H 21 RERF ], K
X e

A& 15 BNT-162b1 5 K F £ B

20 participants were nof 11 participants did not meet

assipned eligibility criteria
45 participants wese enrolled
and randomized
L
—
12 ee Mmd o Fwere assiguedlo 12 were assignad to were assipred fo 12 were assigned to 3 were assignedto
BNTI6201 10ug Placebo BNTIE 300z Phoeho BNT162b1 100pg Placebo
: ! ‘ |
o - 1 ' . '
12(100.0%) 3(100.0%) 12(100.0%) 3 (100.0%) 12(100.08) 3(100.0%)
vaccinated Dose | vaccinated Dose | vacciaated Dose | \acciated Dose 1 vaccinated Dose 1 vatcinated Dose |
Study ongoing. . ——
MM o vineat [ Study ongoing |_y| Smiy ongoing
No withérawals Novithdmls [© | No withdsawals
Y
2 el 3 (100.0%)vacci —
12(100. C"‘s]\ft:ur.a.ed 3(100.0 ) »n‘rnr.ated 12.(100.0%)vaccinated 3 (100.0%) vaccinated 0 vaceisated Ovaceinated
Dose 2 Dose2 Dosz 2 Dose2 Dose 2 Dose 2

FH IR medRxiv, 2209 FHF BT

B FHR A BIFHIRIR S 9%, A —F 69 30ug A= 100ug 2 XH F BRI
REMER, FhIUURFYIREME, L& TRILA o ERKKE. 10ug F» 30ug
| FF Ao d ARG H B ZIN A AN, BAE A G R R T3P fe
FUIR I B A 38 1.8-2.8 4%

ZhaME, FERSERRERE, FFAREE QAEEHIALER, FRF R
B EBREFHEZKREFZIE, Lk S R ELBMFE R ,7T RN %M,
100ug AEAP B E@mIem s (6-8 RE) FmkREAAEESTHEN T4, B

Bk A0 R E & F A AF R
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Wik B R AT 69 A% b Fe S5 R M 10ug A= 30ug 28 3 — F X3

7 A 20 B, BioNTech #—F A A T 1& & 7 3 16 ARX I 69 IR S5 Fo 2 B T 9%
e REH lug. 10pg. 30ughe 50ug 2L, & 12 % 18-55 FfE B2 RXA, % 21
REFF —H. 7 60ug 4L 12 A R4EH 1 7,

10ug. 30ug ZA3EAY 5 = F] 14 X5, F¥ F Ak B AR I H b K8 1.9-4.6
fao A 1 A8 60ug 205 29 K P Fe bR R B 1058 U/ml, lug-50ug 23y =5 7
R J& R 2015-25006 U/mlo B Sk 7 FAKA] 2 95 G 2R = £ 69K IR Ju Ik 80RA
THA—H B ZEG

ol 5] =10 pg KISM 94.4% = & 694+ %F RBD #) CD4+ 242 T wmht, REZ
B ER A AR ESR AN 10420 E; 80.6% = £ &Yk CD8+ Tl T
e, 53w~ A6 £, RBD 45314 CD8+ T 4o iz E 5E Y57~ 4
CD4+ 2ie T M e 48 %, 5= AP fediihtgn Ltk Do T 4000 B 5% B 5 3
F B ZEAN £ lug 5 Sug 4T 29 B 3% B AR 40
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mEVER o I RAERIEP R ARBE T %, BRI TiZ 7~ it
AFBE100%F 38, EAAF )G 426 AR Ak 3k 1918 7 238 o
3.3 XHAY/ KEEH A ARCoV

EE—RE P FEFHFIREE AT LIS KA RNA J5 5. 2020
$6H248, EFHFREFTART “ERA AHEEH, WEFHEREF
EFHRAIRGRT LR R TFEAF & H G IKRAF mRNA &L %G
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