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2021 F2LH9 A 7]

™ Rt
JZ 1 TELIHI0|MA HTRXISO0] 0 A5 SARS-CoV-22] O|2H 09
d8 2 of=el Wil St w9l 2E RlE 12
J8 3 AU=EH A HAI=EH| HO|HAME] B9 X2t 22 13
J 4 DNAUADF RNAEHAO| Rk 7| X}O| 14
JZ 5 UHEMOI = Z29] mRNA 2 mRNA BiAl nanoparticle 2AIE 14
O 6  SKHIO|RAIO[AHA FZLE19 Al 22 15
ad7 mRNA 841 3 LNP e S5 19
J8 8  mRNA HiMO| X LI HE 21
J89  CAPY #x 22
210 7|2 mRNA SED X7 SZ& mRNA S3HE H|W, GOl:Gene of Interest 24
J8 11 HYE R2YURNE(FEM)Q x 25
J3 12  LNP #X9| BEAL 28
J 13 HEXQ! Lipidoide| L& 28
J214 00|32 QA & (© Precision Nanosystems.com 31
J2 15 RNA dg 2 Fd £5) 7% 31
J2 16 mRNA 4 23 £8 Xz 32
J8 17 ZSFAIY HI0[HA HE HMAO| X 7|1 BAE 35
T2 18 HO[2A HE] W0 oo REE= SSAH L T ME HFLS 36
I8 19 MICHE OtH|'-HO[2{A HIE] JHE HEf 40
J8 20 HMA SHEFE T=LH9 YA HIE 46
21 S2E AN ES FTAHA 54
J%22 ZEY #As=s X9 54
3323 BOMEHY 7E §O| 0|3 54 XX 55
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2021 ZELH19 HM 7|5 S8

(2%2)

TZLIHIO[2{A= 1960E ] St 222 HAL 4710| £02 BF, AMINA| AFFEF T2 LHI0[2{A=
7B R OIFECt 2019 128 HIEF-T ZLHI0|HAQI SARS-CoV-22] &= 8t AtZf|l7F WHOO| 211
AS AMACR, SUOIM= 20 18 X 2TIAE 2, 21 88 42 7IE © MA &5 &TA0t 2o Hs

SLph 0|0 ™ MA =752 T2LHI012{A7H SEHO| 2 A0[2k1 o Fotx! ALt

213 8¢l 7|& H™MA A A4 SO FZLH19 M J|s ESHES of 1071KX|2, 0t HHEdEl
(Protein subunit) 84219 JHE0| 38O 2 J1AF B2 7402 SIOIL|QICY
199 sl 7Y SSHES FEGHH &Y otienq, 0] & mRNA &A1 LN

et 7| slgs FE7t 711 E Sdff sty W8S LOE A} SHRAC.

O T

RNAEEADE LNPO| CHollAE et=ket7|s S+

| mRNA #419] H|W S 2ot T &S HMloH
| 7152 LNP Off oM 712 728 7HE S XA
1 Olf+2t O[0f ME EXQF =8 ItH|E o
ZLH19 mRNA HiAS T SO|0 242t iy 1/2ad, e 140] T SO|Ct.
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HIO[ZIAME = H2|=0M OtHleB0l2ia HEE J[8e=gt 2Lt 19 #Mo| Ay 1/2ads
SO|T. A= g MY HO| HIO|HAA HE|Q| 2E 7|t W& T2, 55| WAL Y0
A9 E OF| cHIO| 2 AHE A FHI QPSS Mo A=otRACt.

11— o

2= M MAOIA of 112210] ZAS0(, =W 871 AHIA 137K
| T2LH19 A2 F 22710] O, 0|5 WHO2| ZIgAME80s &2
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&S ZIESO0IL. ™ MA &2t
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8% 5 WHE 22 WA UMV K-22Y WAl 5|us XY H2re HaI5i0l sy
SEI0| BEBIAOH, WAIOKHI[SKIUHES] 0 ARILIRE HEI50] HAl J§2 U HZA £22
Z TR} BiCH
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1.1 AZLIHI0|2A I1212

T ZLHI0[2{A(Coronavirus)= A1 S201 HYEE £ A= RNA HIO[HAZM T2 QI|of Ant0]3
CHHEO] EXch= A0 EF0ITt. Z2LH0[2A= ATf, H|Ef, 20, BEF 4742] £(genus)22 2FREH,

ALY T2LH0[2AE 19600 S0 MS22 2HQI=|0f SMIEX| 7707 L2iX QIC (H1)
AEZE I2UHI02 A F, 229E, NL63, OC43, HKUT2 T MA AFEE0A YUMo 2 ZIHAE 0 52

ooo
2712 QU T =EE BAHOICL 2147| 015 S2 SFERE MYH HOR FYE= HYY| Yt
EEIELERS]

E0I0I0] MAH |ds LOZE, 2002 SR0M LUet S55E2 87152 H(SARS-
SEf 03.07&7K] 97HE O 297H=01] ZHLHEO 8,096H| YA, 774HO| AYXE
YA MBLHEOZ, R2URtE 22 72 SO 3T AR B EACEDY 2012 HEYEIM
MO HFE Az FHEH=E $8587I15FHMERS-CoV)2 AIRUOIHI0t S S8XYGS 4=
AZSHH 2770=0) HACH, R2|Lt2t0l= "15.68 5 A7 2t Ol AISMO 2 ZHFA LR 1 1, "20E
128HQ| QI 2R E A2 HIUEQACHY 2019H S= RB0IM A A E 0 F2UBI0[HALES-
19(SARS-CoV-2)= 21.9.247X| & MiA| 2 29 2,980¢t HO| H= ZFAE BUEJUCH, L2|L{20l=
'21.1.20 A AL LBt 012 '21.9.24 7|F °F 298t HO| H= & XA 20 &1 QlLt

O
o

S
o
o
R
e

(B 1) ZZLHHO0I2A ZRE

Z%(genus) Af2tZted A2 L} HIO|HA e
UTp-TZLHHI0|2{A 229E
(alpha coronavirus) NL63 wmiol 27| 24 o
0C43 HIEO| Zt7| ZAH Qut
HKU1
HIEF- 2 L0212 SARS-CoV (A&, SARS)
(beta coronavirus) MERS-CoV (224, MERS) == 557| Mst Qg

SARS-CoV-2 (Z2LH9, COVID19)
*SSUY B2IH0I4AT} MBS ALY T2UHI0I2AAR Hste Hef

Z0p-B2Lst0[2{A

He
. HACO

(gamma coronavirus)
HER-T2LIHLO A oo
HAC

(delta coronavirus)

X BUEX|E TZLH0|HAZLES-19 HAOIE, HIRYLY|- F2LN9R?, 21.3.27|F
CDC COVID-19 #AI0|E, ‘Human Coronavirus Types’, 20.2.157|&
oh=RHI0|20f 2§ 3| 713

1) BASX|E AZUH0[HAZHS-19 YA0|E, 21.9.1 http://ncov.mohw.go.kr/baroView.
do?brdld=4&brdGubun=41&dataGubun=&ncvContSeqg=&contSeq=&board_id=&gubun=

2) CDC COVID-19 #ALO|E, 21.9.1 https://www.cdc.gov/coronavirus/types.html

3) Hyue|y YR, ‘53435 7I5FTSARS), 20.9.10

4) WHO, ‘Summary of probable SARS cases with onset of illness from 1 Nov. 2022 to 31 Jul. 2003’, 15.7.24
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1.2 SARS-CoV-2

AZLIH02IAZHS-19(0|5t, FZLH19)= SARS-CoV-2(Severe Acute Respiratory Syndrome-
Coronavirus—2)0il 25t 4O 2 H|E-TZLHHI0|HA £02 BREM, AXte] 37|= 2 0.1umQ! HHO|2{AO0|C}
Ao HHEz GRS0{X A 210l gRNA (genomic RNA, |8 RNA)ZET! 22= RNA & 7150] S0
Ao, 0] gRNAE= 2 38719 A7|2 0|R 0K QICH Q1ZHRNA E7|7t Bt 37 7H0|LL, HIV(AIDSE Y27|=
QI HIO[2{A)S] RNA @717F 2F 12F JHQ! 2301 H|WE mf, SARS-CoV-22| gRNAE iR 2 He= AUZ{K
ALt

SARS-CoV-22|H0|HI0|2{A(variant)2] £ 2 2 WHO, 0|= CDC-&2| 7| 20f|Af, Pango Lineage(Phylogenetic
Assignment of Named Global Outbreak Lineages), GISAID Clade S2| HHE| 2 HOHIO|HA HEEFS
HZatr It WHOE HO[HIO|2{AS VOC, VOIQ| 271X 28 2 =7t BLIHEE I8t AR (Alerts for further
monitoring)S XIF5t0 726t M, 0|= CDC= VOC, VOI, VOHCY| 374X EFMAZ =261 QT

(SARS-CoV-2 Ho|Hfo|2{A EZHIA))

Variants of Interest (VOI) : SARS-CoV-2 H}0|2{A A =2 SHH0| & AAFTUE| MO / 02 SHXIALY| /
SHAHA, AGYH 2710 22X, AWHO SARS-CoV-2 virus Evolution Working Group0i| 2|t 7=l
HO|H| (WHO)

Variants of Concern (VOC) : VOI 7|&g SZ&ot1, ANEY S7t/ [olist Hal/ =4 S7H/USH S4HE
ATIT A X|2HC §84 ZAS HO|= HO|H|(WHO)

Variants of High Consequence (VOHC) : 0|CDC2| EFMA0 FItel= L2202 ABA G1to] K|St
24, ATESH H2 SO Att, ASSSHE MAXEH Q| LoiE 01 T4, AMZISH AYZES B s
57t E0|= HO[X|

Alerts for Further Monitoring

SARS-CoV-29| £E40i F&= 0|E A2 QplEl= RAA Hat/t Q= HO[H0|HA =R, &% 0| M7|E
2 QoL oM 22Het 2AH= loff WHOOMM 2L EHEE LT U= HOA

X WHO ZHS SEte|X| oUOLL BHO[H|0l| CHEt Ol5H(understanding) 7t HEH FISHE!

o
EF7LUNE FIH/HAE 2= U

Ll

=

=t

1
20
|0
=
Rl
0z

&X : WHO ‘Tracking SARS-CoV-2 variants’ webpage, 21.9.14
0|=2CDC ‘SARS-CoV-2 Variant classification and definitions’ webpage, 21.9.14

2z

) AHE2|Y, FUL HEA LHSEH20E 3635), 21.1.11

) A2y UgYRd, ‘5855587I5%2(MERS), 21.1.6

7) WHO, Health topics, Coronavirus(COVID-19) Dashboard, 21.9.2
8) 7|Z:etAY ‘A2LH9 WSt 2| ILE Vol.14', 20.4.29
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WHO
Class Label
Alpha
Beta
Variants of
Concern
(VOC)
Gamma
Delta
Eta
Variants of
Interest (VOI)
lota
Kappa
Variants of
Interest (VOI)
Lambda
Mu

Pango
lineage

B1.1.7%
QslAIS

B.1.351

=
SIS

steAs

B.1.525

B.1.526

B.1.617.1

B.1.617.3

C37

B.1.621

(H2) 7|12

GISAID
clade

GRY

GH/501Y.

V2

GR/501Y.

V3

G/478K.
V1

G/484K.
V3

GH/253G.

V1

G/452R.
V3

GR/452Q.

V1

GH

f SARS-CoV-2 0| HIO[2A 28 2 EX

N . ojcbc First Identified
extstrain J Eaih
clade arliest
2H0F documented
United Kingdom,
2 1
01 (v1) © Sep-2020
20H (V2) 0 South Africa, May—
2020
20J (V3) 0 Brazil, Nov-2020
Japan
21A 0 India, Oct-2020
Multiple countries
21D 0 Dec-2020
United States of
21F [0} America,
Nov-2020
21B 0 India, Oct-2020
20A 0 India, Oct-2020
21G 0 Peru, Dec-2020
Colombia,
21H N/A Jan-2021

£4(Cbo)

« Rk 504 50% B7
- 2l 2 B} RUAFS O T2 Y

=xC =7}

So
* EUA HUSESNX|=0] et e

@38l
2% 32 Y OIUEE 5 B0 93
so 93 20|

T |t 50% B7+

* bamlanivimabZ2t etesevimab
HUSEHX|ZH TR0 Chet
ZH0| SXGHA ZASIRCL THE
EUA HAZESHRIETt 7t

- 2T 5% U TS 5 BHA o

ror

e

* bamlanivimab2t etesevimab
HUSEYAR|ZH 2o het
RIZA0| SIXGIA ASIRCL, THE
EUA HYSESNX|=7 7Hs

= 2 oUHE & -0 st

- 293 3
=TS

- 7R 37t

- U EUA T2 A2 Ofst

55 24 715K S

AT T w0 o B2 24
H5H g

- U= EUA ISR SHRIZH0) Ot
55 24 7KK U8

- 2% 312 Y OTE = B0 3t
B8t UA TS US

* bamlanivimabt etesevimab
Efo'%%%’ﬁlxlﬂﬂl ZRE0l| THEt

IZHA0| AZ ZEABIHOLE 0
QIAMY Oof5F of & 9l X

IXIEIH MNE 7ts

U OIS 5 BE0) gt

ro ooy rE‘
o2 e B oy
oy o I'UIU l_O

I oy Oy

M

s M oon
|—o|v

SIS (sublineage) B.1.526.10]
L E(parent lineage) 2 2 3=

* U EUA SIS ESHR 2 A0 et
satga sy s

* OIYHS = 2FOl 2t St Pa
tsd US

* 25 EUA SIS ESHR 2 A0 it
sstdL sy g

* OIUHE = Ol 2t Sat ga
tsd US

N/A
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(Y X
. . .
g Pango GISAID  Nextstrain IcDC ot Ideptlfled =
lineage clade clade / Earliest S4(CDO)
Class Label 9 =702 documented
Variants
of High ~ o (31 VOHC 4:729] SARS-CoV-2
Consequence 0| el
(VOHC)
. GISAID Nextstrain First Identified /
. X
HHIRID e Fage e clade clade Earliest documented 18
United States of America VOI: 5-Mar-2021
B.1.427/B.1.429 | GH/452R.V1 21C '
/ / Mar-2020 Alert: 6-Jul-2021
R.1 GR - Multiple countries, Jan-2021 07-Apr-2021
B.1.466.2 GH - Indonesia, Nov-2020 28-Apr-2021
B.1.1.318 GR - Multiple countries, Jan-2021 02-Jun-2021
Currently B.1.1.519 GR 20B/S.732A Multiple countries, Nov-2020 02-Jun-2021
designated
Alerts for Further C.36.3 GR - Multiple countries, Jan-2021 16-Jun-2021
Monitoring ) )
B.1.214.2 G - Multiple countries, Nov-2020 30-Jun-2021
B.1.1.5623 GR - Multiple countries, May—-2020 14-July-2021
B.1.619 G 20A/S.126A Multiple countries, May-2020 14-July-2021
B.1.620 G - Multiple countries, Nov-2020 14-July-2021
C12 GR - South Africa, May-2021 01-Sep-2021

£7X : WHO ‘Tracking SARS-CoV-2 variants'webpage, 21.9.14
CDC ‘SARS-CoV~-2 Variant classifications and definitions’, webpage, 21.9.14
Bh=HI0| 2 0of 23| 7t

SARS—CoV—ZC’I7I%Jﬂr§iM SES Bo], U+SS LY HI0|2A0 THES H WS 27| flet A7/t

= SUCE WHOE '21.3€, SARS-CoV-29| 7|0i| Chst
1 ?(ﬂrst phase) @1 HOME UHSHH SARS-CoV-29t 7HE BR0| =2 FZLHI0[HA = HH5(o}
Eﬂtwiw UAE HO[HAY 7Hs-g0] ZX5H] SHAITE, XIZ7HA| el E Ofet BRo[2{A L SARS-CoV-29
ZEHQI 7|20] 2 H=o RAMES LEHHAIE UL 2RACY

F2LHM9= HZEYS)0| oo MIHEICHT UK JAOM, AFOH ZEE H W 5~7L2 &=27|8 HA
& S X2 Qubsittyn #1157 QI

9) WHO, ‘WHO-convened global study of origin of SARS-CoV-2:China part’, 21.3.30
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(H3) Z2LHM9 Het HE

Z%(genus) A Z=L HIo|2A
HA| + Severe Acute Respiratory Syndrome-Coronavirus—=2(SARS-CoV-2)

- FE MME2R = Z4EAe 557] HeS(H 2ol 25 Mot
« AfR Zhol| FIHE|, them el Y2 AV 7I-, A7), 27|, e S8 2 o 2yst 571 AYS(
HIZ)S THE AFZ0| YEBZ(FE 2m O[L)3I0] LA
« SMTER| A2 0] OfoHH, HIR 0]2], EBEE*, 57| S2 SaliM 7
=TS HAHZE &g AlE*, LT SN HAZE 257| HIZS UEE atg*
Hog= HetHez M= Aoz gy
* U E ARe 2 HEQS 8) F= IHM(QEE 220U EMS IR S, 22 W = 3, 4 88
PO 2 Ho|2{A Hnf

e
[l
=
S
or
o
I

on of
AS)
[l
B
rlr

*UAHZE S Al 712X WAIZ dAL 2 R, 712dd, dHads, WUE AE 8, Y71 S
7 |7F SAESHH O|RO0{T L2, ALlE, 4, U 2SAE SHM ZSALE 20| QAL HSAIF EHE

ZA 1 EHSE YES 3%

=7 < 1~14Y(HT 5~7Y)

meolE LTl Te .
SEITHS 9J3t AL 7|F : RRLHY QERHPCR) A4S
‘N BN BB, 35, 555, FIN OY
it X2 ZNOBLE (75T O1), 713, BET, 931, 285, £5, USE, $2-0/1AM
°° <090 T2, KU, T12Y, ASTISY(RY, TE, MAL S), EE, 0K, R20ILL TUF, A, B
2o, I 34 50| LYl ek
. - FU T2LHO AR A7|2UZF(AERI2)9} HEIAIHI2(Z2IEA0IAA)7} 57} 10 483t
- B0 T2 S, 494, XohH £01 S HSHIE L SER20 U2 MAZF SO HEIZS A
AYE MM RIYBS XY, ARHHAY TX, U A8 L 7|5 2010 5 0.1~25%2 LIy
 MoEXO 5748 TRLH A
- 22 2u|
o 71 oY w4
MIX| 92 £02 =, 3, Q) BHIX| 97|
- X9 HHES NF ASSHT B[P

A HASX|E D2LHO[HAZAES-19 HAI0[E(21.9.147|F) &=2HI0| 20/ E 33| 7t3

9 oM FUOIM RO XZHZ AofXQ| 57t U2 ofg2 YEL|RY 7|2 (regdanvimab)
o D= Z2|HEMOIAAAS] HHAHI=(RemdesivinZt ALH, T2LH9 S0[X|2H = otHL F2LH198
&t 35 7| A0 92| AFRED Y= o R = |L-6 28|12 2= tocilizumab, sarilumab S2| HU22
IR, HAIHERS £0, 2522 2315 fIot A XN H U355 87/28 K& HX| AL S0| YA

[

T2LH9 WA2 H MAMC=Z 22749] MFZO0| o7ttt AFBEL A2, 71 B2 710N s17tE 22

A2 OtAECHH|U|ZI2E SHO|A/HIO|QOHEIQ] B O 212F 1217, 987H=0IM AIZEH &=MUZ 76%,
91%2| YRS E2ICt."2"9(66p, H15)

10) NIH, ‘COVID-19 Treatment Guidelines — Hospitalized Adults: Therapeutic Management'webpage, 21.8.25

11) WHO, ‘Therapeutics and COVID-19 Living guideline’, 21.7.6

12) AstraZeneca, ‘COVID-19 vaccine AstraZeneca confirms 100% protection against severe disease, hospitalisation and death in the primary analysis
of Phase |ll trials’, 21.2.3

13) Pfizer, ‘Pfizer and biontech confirm high efficacy and no serious safety concerns through up to six months following second dose in updated
topline analysis of landmark COVID-19 vaccine study’, 21.4.1
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31329 K &4

T o oIl-I'

T2LH19E 2019E 128 31 S= TN &2

HAO| gE2A M™HLZE 20.3 WHOE= MO
20.8.4 & =TIX

HO| 2 A7t WHOO| H1E XS AIRCR H
ol2 MOIIRLT,

=X HFIR} 20 BS ST

H0| g b

5l D, '20.5 HO|HIO|HAT} HSOZ2 AlHE|QOM,
{SIACE. R2ILI2t0lE 21.1.20 X SAPH A3 0[2] 21.9.24 7|& of 299t
X SRIAPFHIED QL

H4) 2R F2LHM9 {3 FQ AN}
el =
19.12.31 330|M 21AEY

[=]
HE =22

20.1.20 22LH A ZFRIK} gAY
20.3.11 WHO ZZL} 19
ey 101

204. 7 MIA AFZAH102HE St

20.4.3 =& LRIX} 194 ST
20.5. LOFZ Y HO|(H[EF) Al

20.9. Y= HO|(UI) AH
T M| AFZRE 100248 S}

20.11. E2pg #0|(Z0p) Al

20.12.8 Y=20j|A BHA A4 H

i (0

20.12.12 X LTIX} 42 S0}

21.1.13 && 2HRIX

=

21.2.26 2L YHAl X

- d
21.6 AEMHO| H MIA M5
21.8 AEFS2{AHO| 1A

21.8.4 ® N7 &= SRIX}

L B WS
2018 £1}

Z£% : WHO Coronavirus(COVID-19) Dashboard ¥/At0|E,

=}

LSO, ‘LOMFH ZEQU= T2 HIAR', 20.9.29,
HLZA], “HOl0 #10], ZE2Y. ' F=L0|2h= OfH=', 21.8.11
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‘The Coronavirus is here to stay-here’s what that means’(Nature, 21.2.16)0 T2, 2374 119
Ho| 20| A ARXEL| o 90% 7+ Z2LH9 HIO[ZHA(SARS-CoV-2)7t SEH0| & A0|2t o &FICt
HACL(T-). A0 M2, SR 39%= LT XGUM= SARS-CoV-28 AZAZ 4 UK TE
XM= AL 2tE 2 QO M5, 89%+= SARS-CoV-27t CHE FZLHI0|2{A(229E, NL63,

= —
OC43, HKUT)2F 20| H2tet Sd& R0 2 SEF0| 2 A0[2t o 4oIA.

(I 1) ZZ2LHH0[2A HTXHS0] 043t SARS-CoV-22] Oj2f

ENDEMIC FUTURE

In a Nature poll, 89% of scientists felt that SARS-CoV-2 was
either very likely or likely to become an endemic virus.

How likely do you think it is that SARS-CoV-2 will
become an endemic virus: that is, one that continues
to circulate in pockets of the global population?

Not enough
Very likely Likely evidence to
60% 29 estimate 6

Unlikely 5 il
Very unlikely 1

How likely do you think it is that SARS-CoV-2
can be dliminated from some regions?

Very likely Unlikely Not enough evidence
14% 35 to estimate 19
Likely Very unlikely
25 17

119 immunologists, infectious-disease researchers and virologists from
23 countries. Percentages do not add up to 100% because of rounding. ©nature

=X : Nature, The coronavirus is here to stay—here’s what that means’, 21.2.16

'21.7¢8 UHE E T2 NatureQ H17+Z1} ‘After the pandemic:perspectives on the future trajectory
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SMIZ giA(Acellular Vaccines)O|2tlE £2|= HHEHE 7|

re

WAL F2LHO HOJ2AL THHES Xy



otz OfH? HHE Ei= HI0|2|A RAIYALE 0|&010] JHEE 1 AT

— PN
OF= Ef“ Z YiAM(Protein Subunit Vaccine)2 AL A S HAIS 0|&6H0] HiO|2{AQ B
AUS S Roh= A=, QH 7|7f ASE otEet Uil SSHEZ0IX| 2t

T Lo = ——

AM(Whole Virus Vaccine) 2Lt 20t HAS M| SHH| ME 3| 0{0f SHCL,

i 712 S Y SQ 2219 BiNQI 0]=) LHIEIA O] ‘NVX-CoV2373 = 21.6.14 L4 34 &
90.4%2] LSS EAUCL YO, ZLH SKHIO|2AL0|HAL| 'GBP510'2 '21.8.10 Y4t 340] S2I=0f
0L AMEEY| AIR3I2 2HZ Jig Z0|0H2425 2L QH0|QZEIANME SARS-CoV-2 AI0|T CHHHXIS
HZHOZ 5l0{ 0|0 CHEH XIS MAS 4= UES AL0|T HHMEHO| U2FOI RBDE EHIY 3 EuCorVac-19°
S NSt AR U 1/248 TS0

(1% 6) SKHIO|ALO|A F2LI9 uiAl 2|

TRECES
[EX} R 7|&2 0|88 HE AZLE9 HIO[2{A
Hotaiel chias 2o/l SIS E S el KiE
Hxapry
X R 5 M|EEHHQY x™ 243t
\ A2Lhoslo{A
~

-t ;. {‘:.

“‘\' 1

h—

21 HoHjofiA HEE & |
Begel QT =1 [ﬁ“

o 1 [T Ty e
ATHE Qixt - &

= HILH HAMRES XS5l
So1H 48 R

= QIxj0j| 22ZLH9
Hfo[2|A ZelA|
HfolziA Satel I

X HLEH, ‘T2 JY3Y TS SKHI0|L =L S&25] 357, 21.8.10

HFO|HA QAF X} BHAI(Virus—like Particle Vaccine)2 HIO| A HHSHAS HIO|H AL QALSH X O Z2
DIE0] HYHSE Rk A=, Ul Hi0|2A ZEO| QM0 FO0=H FT2LH9 HIO|HAS DGHK|CH
FUEZ EX=2 LB K| b= 2E7|HE 7HEICh

L%C 1o

CHEXQ! BIO[2A RAF QUK A2 QIQESHI0ZAHPY)S T2 5t (YR YUA(KEIZA, ITHY)

24) TheScienceTimes, ‘HHE90% cHIEA HiAI] 22)' 21.6.28
25) HUZA|, ‘T2LHA ai34 TS SKHI0|R L0 Z&5] 35, 21.8.10
26) RH0|2ZEA ZH0|X|, 21.9.24




2021 ZELH19 M V& S
oo

O] ACH, O|= IcosavaxOilA oIy 7|=S 018t Z2LH19 #AS WL SO AT
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- (=2) Park, H.-J.; Bang, E.-K et al, .

“Nanoformulated Single-stranded RNA-based Adjuvant

with a Coordinative Amphiphile as an Effective Stabilizer to Induce a Humoral Immune Re-
sponse by Activation of Antigen—presenting Cells”, Angew. Chem. Int. Ed. 2020, 29, 11540.

- (=82)Kim, J. B.; Lee, Y. M.; Ryu, J.; Lee, E.; Kim, W. J.;

tive Amphiphiles as Tunable siRNA Transporters”, Bioconjugate Chem

- (E9)) Keun, G.; Bang, E.-K_; et al,
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29) R. Verbeke et al. Nano Today, 2019, 38: 100766.
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o| gTiZisto|| Cligt 40| gl
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ZX : Nature, 'Lipid nanoparticles for mRNA delivery’, 21.8.10, $=H}0|22|A4E 83| 7+5

2.1.3 Z2L}19 mRNA W4 £4

SHMIK| S88HE T2LH9 mRNA #A2 DELI S10|XL/HIO|IE] BIAISZ, “Nanomaterial Delivery
Systems for mRNA Vaccines™®0{|A] HIZAME mRNA A9 EXS H71 20| Fe|otl QUL

30) Vaccines (Basel). 2021 Jan 19;9(1):65. doi: 10.3390/vaccines9010065.
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(HE 7) HIZAFE mRNA A1 H|w
2oL (mRNA-1273) StO|Xt/HtO| 2 AME! (BNT162b2)
HAH membrane bound prefusion stabilized spike membrane bound prefusion stabilized spike
=SS 7|2 HI=H mRNA 7|2 HI=EH mRNA

N1-methylpseudouridine (m1%¥) modified N1-methylpseudouridine (m1%¥) modified

B3
S . - :
Capping 24 2'-O-methyltransferase (vaccinia capping Cleancap AG (3-OMe)
(Cap1) enzyme)
mRNA Dose 100 ug/3l (4% 7424 23)) 30 ug (3-4%F 2+ 22))
MY LNP LNP
-80 ~-60°C
23 -256~-15°
26~-15°C (=25 ~ =15 °C for 2 weeks)

&% : M. D. Buschmann et al, Vaccines, 2021, 9: 65.

H 8) ONPATTRO® CiiH| LNP H& H|w

Alnylam (ONPATTRO®) 2L (mRNA-1273) StO|X}/HIO|E (BNT162b2)
ALC-0315 (46.3%)
SM-102 (50%) o
- DLin-MC3-DMA (50%) o m W
0|23tK| & o} | O
Ho~ N~ Ao~ Ho/\/\/N\/\/\ﬂoW
oIx|x DSPC (10%) (Distearoyl DSPC (10%) (Distearoyl DSPC (9.4%) (Distearoyl
e phosphatidylcholine) phosphatidylcholine) phosphatidylcholine)

DMG-PEG2000 (1.5%) ALC-0159 (1.5%) DMG-PEG2000 (1.6%)

PEG
e /\/\/\/\/\/\)OKO/YO{»VO%O/ \/\/W\/\/\NM\/O - o Wow{voko/
\M M

S AHZE Cholesterol (38.5%) Cholesterol (38.5%) Cholesterol (42.7%)
*N/P H|g 3 6 6
potassium dihydrogen
) . phosphate
B phosphate phosphate Trls(tr.omethamme) disodium hydrogen phosphate
sodium phosphate sodium acetate ) )
A4 . . potassium chloride
sodium chloride sucrose ) .
sodium chloride
sucrose

“N/P BIS: 02BHXIT0] UFBHE T 8 HAQ 48 RNASI QU719 42 Lie 2

&X : M. D. Buschmann et al, Vaccines, 2021, 9: 65.
L. Schoenmaker et al, Int. J. Pharm. 2021, 601: 120586.



AN HAHE AWM Alnylam 2] 72 X2 X1 ONPATTRO® 7t SiX A& 3He mRNA BiAS29| LNP XMt
QAFSE 2H8E J7EX|1D U0, ‘Nanomaterial Delivery Systems for mRNA Vaccines'(Vaccines, '21.1.19)
2t ‘mRNA-lipid nanoparticle COVID-19 vaccines:Structure and stability’(Int. J. Pharm, '21.5.15)2]

i

E50M 28E 22S FelotR.

N/P HI22 RNAO]| et X H 2| 23 L4023 H= 0|23 K- 7|Z2= ot A0|th N/P HIZ0| 715
0|22t X[ ZO| 0| S7tot22 YOz BHToPT AR YA HHHA|IE &S TH. ZHO M A Y
288 7HI= N/P HIE2 RNA2| ZF70| o2t Z2tX|=0], siRNA X|2H|2l ONPATTRO®S Z< N/P HIE2
302, F2LH19 mRNA HAI2 N/P HIEE 622 B35t QICt. 0l= SYst 22| RNAO| CHEH0 siRNAZE
mRNA O st et XEHO| 40| et 7t Zapitis 52, 210 Rest 129 mRNA 20 A1
ZTHES X0 siRNAS Mdate I O M2 L9f X|
HIHOZ SZ Al U MO 2K HalE Z|4351| Aot AZEH, 0= ZZL mRNA HiA1 X0
ZHEOIM RFE=7| TR0 AFSE XA22 HICt. SucroseE AMESIA| 2= ONPATTRO®= ‘72 2HEHOIAM
S & 20| O|R0A|H Y5 Al H7 [ 25 Mot QU

=

ne o

40 ofn

2.2 mRNA 41 7|= &

ol

2.2.1 mRNA il Xtg 7|H

2.2.1.1 7128 [ME HI2H| (non-amplyfing)] mRNA

A& H|ZH|(non—amplyfing) mRNAE LEEHOl mRNALL St X2, 7289 X0 ofEdtH. 5'-
Cap, 3'-, 5'= UTR (Untranslated region), ORF (Open reading frame), 3~ poly A tail2 Z24=ICt, 2t
0 0 ME 2 ARZotL, OfE | CIX[RIot=X[01 M2t &3 M S 80| I Is 7IXEE = Ho| g MY
S8E 7= IR0 Z3iE Sth 7t TA0|C DOLY, 310|XH/HIO|QAUEIS] 219 mRNA EiAle| ZeHEe
7128 mRNAE AHESH0] Y= QACt 3032

4

(1% 8) mRNA HMlo] 1 51 Y

FEEAE WY 3= X5t

o

o)y, mys o) GCEHEZE, UTRIZ WL &
5'CAP 5 UTR ORF 3'-UTR
CAP X H{& «—— | — AA...AAA
o) ARCA S j
X2t 528 mRNA R R
EXNEA U ME s TRHE MY 30t of)) PolyA L=, 12|$ RNA S

ZX: R. Verbeke et al. Nano Today, 2019, 38: 100766.

7128 mRNA SHA19] QIX| L T HHE Caplil EXC = 0|F0X| 11, Capll SFR= & iAo LUdd
S0 Y2 =0, ME L RNA Zoiea0| tiet Hs 207t QU0 MO =2 A8 = Cap 71&= Cap0,
Cap1, ARCA (Anti reverse cap analogue)S0| ALt CapO= N7-methylguanosine (m7G)2] 5°0] RNA

31) R. Verbeke et al. Nano Today, 2019, 38: 100766.
32) K. D. Nance et al, ACS Cent. Sci. 2021, 7:748.
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9| 5’1} triphosphate EIZ HAZE FXE YstH 7HE MYXQI Cap 2EZA mtGppp= HEECH 3t0|XY/
O] AMEIS] mRNA HHANME Mm7(3 -OMeG)(5" )ppp(5”)(2 -OMeA)pGE ARSI =H| 0l= Capl12R
2250} Capl A= m7Gppp 0152 F2HQAIET}2 - OMeE 7H|[= RS Wi} A831E Capping
AleF & & Cleancap (Trilink Bio Technologies, https://www.trilinkbi[;-otech.com/cleancap/)2 SXH

[=n

il
01>|

o]
Y =2 S2E HUMES MASHT D 224X Qo0 O|= 3t0|Xt/HIO| QUUE 2] mRNA B4l K20l = AR UL
(1% 9) CAPQ| =

0 0

N N

OH OH ¢l /)N\H OH OH (ﬁ‘\"'
o 0 o N" N7 NH, o 0 o N™ N7 NH,
0-P-0-P-0-P-0-) ¢ 0" Lo-poPoPoq
HN_ NN OH OH OH HAN. NN OH OH OH
H\N( [ 0 OH H\Nr ) 0 OMe
N* RNA N+ RNA
\ CAPO o \ CAP 1
0
N
OH OMe (fj‘\“
0 o0 NTNTNH,
0" Lo-PoPoPo ,
H2N\(/N N OH OH OH
w2 Q OH
RNA
\ ARCA
Cap SEHQI HAHUPH0A Cap2 HHE S iAo | flet sR¢t 2/=M Aottt RE2 TIsH
ME= Cap 9&X0I tﬂ W2 HXEZ J712Y mRNA S S0 2O 888921 Cap +AE Lote A2

01z B3It

SHB mANAS| TEE Capd] GO 20 JEGI 1 BHS AN & o0 Bt EROR

IRES (Internal Ribosome Entry Site) &= Cap ZXQI HAO| &AMEAS O =
Z O35 st THsiCt 0| IRES 2X2 7|%?§ mRNAZ| CapS CHA|ISH mRNA HiAl Z2HZ0| 4= HE QUCt

33)34)

712 mRNA #i419] 57—, 3"~ UTR2 2241} ZEol0] e ol a3t gyl gets %Ef. ifOW/

=
HIO|El mRNA el GC 2 A stem| Z0[2 ?IX| S ZEGHN Z|H3tE Kozak MEE Heloh=
B- globin® 6"~ UTR #XE AIZSITE.™ Eot AJ2|dS Soif MEE HHE U 58 3 mRNAOI RS
SUAI7|= 3'- UTR M2 f SHACt.
Open reading frame (ORF)2 &2 RUFEE 7HX| 1 U= FE22M, M 712 Z=0] 542 o0l itE
AEotEz ol a8 =0|7| ?Iot0 Z=29| ZMe/t Qs HIHCZ Yot= mRNAS| 27| NE2

Q
HIO|2{AZRH Fefd AH|, LEHL 2 HI0|2| AVt = AlEot= ZEL UMM =2 MEot=s T=9 SRE
Ct=C}. O WE0f QUX| LA mRNAS| Eel 285 SHAIZ|7| 2610 QX HOA =2 LA ASE:=

|-O

33) M. E. Filbin, Curr. Opin. Struct. Biol. 2009, 19: 267.

34) H. W. Kwak et al, Vaccine, 2019, 37: 5191.

35) J. R. Babendure, et al, RNA, 2006, 12: 851.

36) A. G. Orlandini von Niessen, et al, Mol. Ther, 2019, 27: 824.



TF=S 01800 zXalots HFS AT KIS S0 Sf0[X}/HIO| QAN AlSH HAR HHMEN= 40
749 ArgZt ZEXfot=H|, Zeff B0|2{A 9 RHA= 3074 AGR Z=1t 12742] CGN ZE=L2 g5
SI0[A}/HIO|2AE O] mRNA HiI0f= QIHM|OA =2 Al&5H= CGN Z=S 871t 521 2071 Al&sts A0|H.

poly (A) tail2 MIZ L RNA 2aHE A0 it 25 SIS = SAI0 1 Z0]0f M2t &2 U §80| HafTICt
SI0[X}/HIO| RAELC] mRNA #A0 A= 1007H2] Ot =4S 30742 7072 28t TAIISHA=t], 0] B¢
poly (A) tail0| SHHO Z7H 0]0{T AT HHMAO| Uol 20| STHEUCH S0t 0li= mRNAL] FH0| &=
pDNAE MASH= IFH0IA pDNAZE poly(A) NES Zatot= AR STA AR 2l poly (A)Q] Z0|7t
5245| H0Kl= &= E0l= ¢, F 189 “*._ poly (A LE ME=z ZS Z i & 20
ks FA| 2T pDNAGIM S| SRR} A HX|E 4= %%Ef T ZI0f| 2B

(H 9) 5l0|Xt/HIO|QAUEIC] FZLE 19 mRNA Al EHE0| 1Y
T g
ARO|R 4284 nt

Capping 5" -cap (M7(3"OMeG)(5 )ppp(5')(2"OMeA)pG

5-UTR £ X31=l Kozak MES 7HX|= human a—globlin®] 5'-UTR X7} A2

. mRNAZQ| AES (amino-terminal enhancer of split) X2t O|EZ=2|0F 125 rRNA 2XUAM 7182 &
KL~ SPRETE )

poly A 100742] OtH| L A1E 30712t 70702 2&5H0] AR

Z7%{ : K. D. Nance et al, ACS Cent. Sci. 2021, 7:748.

2.2.1.2 X7} B2 (self-amplyfing) mRNA

X7t B2 (self-amplyfing) mRNA= RNAS| ORF &< QH0i| &t HHO|2{A 9] replicase MY
ORF QY& APVt SAst== CIXflst EHEC= e Mit 520| B7tck= 30| U0 M2 ¢
U= ZHO| ALt oY MAOZ 0| VLS QoM = XA U2 SIS MitoteE ZTHot= A

o>

fotti
A
e
g
=

(o= k=]
==
|

=
0

N 2

=il
S

-

ML oO oo 1L =2= %
Arcturus, Imperial College, GSK, Norvatis, BioNTec 0| SiXi A7t 2 mRNA SHES 0|2
19 mRNA 415 st QIO

X7t SZ& mRNA SHZO| UHE HERR replicaseS &
r

5
RNAS| S0ids XHolAL & 7HK| 0|49 s A8 & UES IXf._'%l Trans—amphfymg mRNA
SUZ0[| ULEO

F

rob .
fl
r

37) X. Xia, Vaccines (Basel), 2021, 9: 734.

38) Z. Trepotec, et al, RNA, 2019, 25: 507.

39) J. B. Sandbrink et al, Front. Immunol, 2020, 11: 608460.
40) T. Beissert, et al. Mol. Ther. 2020, 28: 119.
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(2 10) 7|12 mRNA S1Z0} X7t SZ8 mRNA 231Z H|W, GOI:Gene of Interest

Self-amplifying mRNA

P 5um AphaviustPs  GOI | 3-UTR Aasa

ZX : J. B. Sandbrink et al, Front. Immunol, 2020, 11: 608460.

Conventional MRNA

& s IEEI T e

2.2.1.3 112|¥ (circular) mRNA

121™ (cirdular) mMBRNA= mRNAQ| 726 &4 & MA {0 Tt &X5t= endonucleasedi| CHSt
Mgde 7tXNER 71282 mRNAELH 0Py st 29| ZaHE0ICt 12| mRNAE 5 2HO| EXoHX| pfel=
cap 7t OiAl [RES #LRE AMESHY HEAQ| Yolg REGIH

2ol LXE 0|27 Qoto] M9 mRNAZ ligation 5t7Lt self-splicing group | introng &= l5H0]
HABCE D2[H2 RNAE & S HIFAACQ! S80I XM 0 2 ALY | 510 2252 S0l HiotH Ak U=
A7t HRGIL,

Z|2 2 240 Wensheng Wei 4 120|A SARS-CoV-20{ CH3H T2/ mRNA HHAI0) CHEH OpRA
A3 A0S BioRxivoil 713t HE QUCH D42

2.2.2 mRNA #iM S84

22| HLH| E0{2 RNAE toll like receptor (TLR) agonist2 Z&30 AO|EFIRIQ| BIEE QE5I
ZUHOZ DCO 5351 5= HAYNES 7IX1D AUCE mRNA B4 51 0|2(6t 71202 &EE o O,
MRNA A0 HARH2 DCO| 53t EoF oA M0 =82 F= XotAI2t mRNA EiAS Hi0|2
2 QX510 2ohistei= 7|20] SAI0f ZSoH HE2 Ao kel Mit §80| ROXZ| LS = mRNA
M S8 £0|7] fIshME mRNA gl HAES 2H0| WA0|H CHsH W S0| A4 SO0|0t.

mRNA eiA0o| HARAMS T Hot7| /st WHER=, O dsRNAZF ssRNAX H|SH HARYMH0| 222 Mot
oA LHMoh= dsRNA BAMES 8882 = MAHotHU, @ 2t 28 FAstcl=s ME2 CAIRIGHALL,
® Hd R2UQAEE Tote 39 W= G/t TR ULt 0|5 WYy ®2ULAIEE AEdk=
g0l ME3E0 JYon, Jistt HE K2 QA=RE pseudouridine, 5-methyleytidine, N1-
methylpseudouridine (m1¥) 0| 21 ZACEH £5| N1-methylpseudouridine (m1y¥)= 2L 2! 510|X}/
HIO|QUEIOA Z2LE 19 mRNA H1A0 AFE5tL QUCH MU= MY F22 QA E= mRNAS| HALS
Z™ote SA0 IVT(in vitro transcription) ZFEHA mRNA &4 &8 SXIoi0F otH, £5F mRNAS|

HALF S Yolotk| t= =715 2EH0F St

41) L. Qu et al, bioRxiv. 2021.03.16.435594.

42) R. A. Wesselhoeft et al, Nat. Commun. 2018, 9: 2629.
43) N. Pardi et al, Nat. Rev. Drug Discov. 2018, 17: 261.
44) K. D. Nance et al, ACS Cent. Sci. 2021, 7:748.

45) M. D. Buschmann et al, Vaccines, 2021, 9: 65.



I|. 229 WA Aol S5
(X X J
A1) Y REYAE(E2M) X2
(0] (0] O NH, NH,
ﬁNH NXNH \NXNH \ﬁN | SN
|
NAO 0 NS0 N/&O N/&O
HO HO HO HO HO
(0] (0] (0]
H OH H OH
Uridine Pseudouridine (W) N1-methylpseudouridine (m1W) 5-Methylcytidine Cytidine

2.2.3 mRNA HHAIO| OFTAA] SAH6)

mRNAS| Y| L FHE et A 7e9 o= Hlo| FYg0| Btk IO Z2ETI, HE2|0,
AEA S Chefet 22 7|8l ME 71=0] A+ H HEE 1 QL.

oolI

2.2.3.1 Z2EHI

Ol27|dg o Zakotl Q E UTIGto| IOl T2ELDI2 mRNARF HHM7 (A Q1202 Z5HA ZElstH
7] mRNA OFHstH|2 0| MLt T2 F‘IO RNARL Z5HA| 26t RNAS 71258 A2 2E OrFEs5H|
SER|SH, KILER|A Zst 28 o2 Qlsl HutEol Ead0f XSte F7|x 5t0 0|2 Eetsty| s PEG-XIH
S247| SiCt, T2EHIL F0{Ei0] RNActive® Al SEHEN48)0| MAHOMH, 0|2 0|R510] HE M9
AHZE HHA[500] QIAFA| 5 Z 20X} ABHAIO| H|QIAFA|SSN0| H 1= Hf QICH.

- e

s 20
1t e
| O

Eoon H b

oj
[

oj
=

=
= [

22324E2H

BEL|HE SHE 7IELE LIRVIA| FEIS 2 H0( 1 Bi5E F2E THK= F AUEXZEN, F0|249|
HE2|HE= RNARF Zgfot] MERCS gt oI offt shih M| AMZEe= EXAQ HEHZ=
polyamidoamine (PAMAM), polypropyleneamine?t QIC}. SFX|2H HI=2|HO| 7HX| HEf L& = 2oli7 2|1t
g8 FYch= HE0| U0, WEohd0| U= HER|HO| Ji0] FHEC

Ethylenediamineio'le tXl= PAMAM 7|8t0] 0|23 HIE2|HQt PEG-X|ES B AFZ S AL |2 & mRNA
BiA Z3Z0| o 22, HINT QIERAAL, EA-S2fR0}, X7} HI0[2{ A0 Cist S8 A=A HALE Hf ULt

FUE

2.2.3.3 18X}
SiA M0 0|2%= 0|24 &K= PEI, PBAE, APEs, Polyaspartamide, Chitosan—-coated PLGA

nanopartlde = |-(()DFBI_|- _(.3__'_|_7|. %r_l- 53)54)55)56)57

46) N. Pardi et al, Nat. Rev. Drug Discov. 2018, 17: 261.

47) F. Von Der Milbe et al, 2004-03-03, EP 1392341,

48) F. Von Der Milbe et al, 2005-12-14, EP 1604688.

49) L. A. Talarico et al, J. Immunother. Cancer, 2015, 3: 326.
50) B. Weide, J. Immunother. 2009, 32: 498.

51) B. Petsch, Nat. Biotech. 2012, 30: 1210.

52) J. S. Chahal, et al, ,Proc. Natl. Acad. Sci. USA 2016, 113; E4133.
53) S. Uchida, et al, Mol. Pharmaceutics 2020, 17:3654.

54) P. S. Kowalski, et al. Mol. Ther. 2019, 27: 710.

55) V. Duran et al. Nanomedicine, 2019, 21: 102073.

56) P. S. Kowalski, et al. Adv. Mater. 2018, 30:1801151.

57) U. Sahin, et al. Nature, 2017, 547: 222,
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PEI (polyethyleneimine)= AR Y0|24 IEAZA HHM7|N Qo= RNALL ZotA| ZglekK|Tt
MIE=40] 250 in vivo mRNA HE0f| AFE = Hh= QUL PBAE (poly(8-amino)ester)= HEZEQ! M54
DEXE2A] PEIO HIoH 540] 2f6tK in vivo ME & S22 Sol mRNAE T2 MYst AFANIF EAIE Hf
AL}, PEG-lipid2t 87 LI A&t B = X stolH &8 QFE0] =0HA in vivolil Mgfs RC= E117F QIon,
poly(caprolactone)t block-co-polymer2 At & B0 APEs (Amino Polyesters)= 3%t amino
alcohol22H 2 EMEE gy 7ttt YEoid DEAEA 2E0 MEHO= mRNAS MY 7tstt A+
Zup7t B E HE QT Polyaspartamide= pKa 5.5 9| 7|57|5 7HX|= HE HEIO|E TEXZA AES ©F
(endosomal escape)s T2t MEQES STIAIZ|X|2F MEEOA RNAQ OPYst §117t TOXICH= BTt
ULt Chitosan-coated PLGA nanoparticle= A 215 2off A22 Sttt MEHNES 7HK= T2AIZEA
A EE 822 STAMA LY HMES Hot= U= J4L0| TlHE1 ULt
=

0l
o
=

n

DR HEO0 2 mRNARL MEE5H0 A5 | = ofX|2H X2 T 2XHE MAEG§| S8-st FEH Q| lipopolyplex
AR 205 &7| stot,

tu
>
og
ol
S
2

22347\t 2|

1 9 mRNA BHAIO| OFXMAS SEAIGH= HIAM O 2 A X|A ME(Dendritic Cell, DC)2| A& 2
0|85t &-O0| ULt AXNZEE FE8 DCH M7|™, SHOE mRNAE st F, 0| 2HAf
[m]

QMNIOZ HESH 07t QICFS ot AAZO| DHEOIN RS EHT U CHAAES SS B3H5/0] BES KLY
SOl 0182 4 QICh. AAZ0| 2|5t QXY T4 WAI2 H|DX A2 mRNA HLH|29| 80| BIED QICt0w

O] S0 MESFIE HEOIE
HgE QU

, R0 S 25 UEUA S mRNA #iA19] oFNd ofds fIeh thefet 220

0

-~

2.2.4 mRNA A1 M9l 318} 2 7|2 £3
2.2.4.1 812] MRNA 7|4t X|ZH|-#Al A% 72 2 32

RGN = D= X DA DEIIRIS] 2M4E QIE0HH, mRNA X=X 3 8l Al 2= 2020E 11
=

0

o 70002 &2{(2f 1= 33002 )X 2026 AMK| HEat 8.7% 0]4 A&t6H 212 20008 Z2i0f 0|2 A=
M= 7402 HGHYC )

C
BHA MOAO| Z2Y HE 7|HE2 = Merk&Co. GSK, Pfizer, Sanofi S0| QM FZLt O] & MIAH| A&
85% O|49| HIES AFX[GtLL ALt SHXI2F F2LH9 mRNA #iA0] HE Al A[&O] IS 2AT5| HSIAIZ|
e} 2 ELEet S0/ HI0| 2E] S0| AlES M¥shs YA HQICt M|0|A MiOk= 3t0|Xt/HI0| 2UE0] 2021
1/4 27101 24 72T Z2{2] IlE2 SXCOM 0|Z HIEC R 13 S 16509 Z2{2| iEg 22 A= OflAst
UCHD HACH H=20] Sdh 1823 22| HAlIS MSot7 |2 ofd 0]0] 2022H 0|F 2| 25 Wi e, z|2
QB2 2023EMX| 189 29| 2 FES HZGIRCIT ETUSIUCES 0]XE mRNA g2l 20f0A 2L,
HIO|QE, 708 SO MTO| MM, 2 7|PE0] mRNA Eidl Z2ES 06 Al I BIXIS
I8t QICt

58) Y. Z. Gu, et al. Acta Phamacologica Sinica, 2020, 41: 959.
59) Y. Wang, et al. Molecular Cancer, 2021, 20:33.

60) W. Sun et al. Mol. Ther.-Nucleic Acids, 2020, 20:558.
61) Z. Yang, et al. Nat. Biomedical Engineering, 2020, 4: 69.
62) https://www.hankyung.com/it/article/202011023843i

63) https://www.fiercepharma.com/pharma/biontech—eu12-4b-potential-2021-covid-vaccine—sales-aspires—-t o—global-immunotherapy



2.2.4.2 2 mRNA 7| &

LM = HIAEIE, GC =&AL, SKHIO|QALO|A, BHOJCFE, Tl Hakst, Ot0|Xl, LRMHOIEI, FHE|A,
HGHI0|2EXA S0| mRNA #HAS i 52 & it S0 A= A QUCt

HAEIZS XX MR MMES HR5IT, Genevent] LNP HIX 7|58 TQIGIZCES GCEAXHE 2AH|EHA 49
EX MO 7458 cGMP 72| A HIHIS RHH|SIRT, BH02FE2 mRNA 20| sk = 35(01=22t X1 E, PEG-
X1, capAlof)2 A7 19 EATNK| it 7HS5H T LHIUCES GCEYAet oH|U4E2 OAEH 87 mRNA
A NS fleh HANFS FETINUCH TIRMHY mRNA gl SSHE 71 I
CHEFAA B SO BIXIE 715t QIO 00|RI2 20215 82 31 ZLY 1/2a4 YATISHS S0IEH0} QRIEE
ULAIRS AIZIBIUCE LRUOO|TI2 1R2] ESEL MEV|ES 74X 219 HH2| OHEE mRNA iAlS
HLSHRIOLE A HAH = TSR] QAT F2tE|A= 0= HDTHIO|22 B 71 521 mRNA Z2LH19
AL QTP104'2] it &F MOUS MZoIACn SM =L e 142 TS| A4HI0|Q2 %A= DL
TZLH19 HAO] QEFELS {3 mRNA HiA g OJoFZ Mt HHIS S5 cGMP &9 3| 7|22
ZH| S0|ct®

o
Mo
-
=
>
J::
=
~
>
njo
N
T
i
HU
_O'ﬂ
®

T

N

Ul

2.2.43 2L mRNA 231 917 2 ¥ 58

SUOIM TR0 BUES BRI AU 917 TES 24014 22 mRNA HAI0] T3t 20| S580| T2t
mRANA B%E 2 MYH @7 IZ0| BY B7Iots FHOICL 29 RNA MY @17 SiRNA, miRNA,
CRISPR-Cas9 52| ZH|Z 01201 $OLY, ZiT0= mRNA Al SO0F2 SHTiE|0f Creset 27 7|tol ML}

mRNA #i4 7HS Plsh A7 Soff U

HEE D20 19 XA - S HY $HYR HAH2AAS U mRNA A HS9IREIS JHEGI0! mRNA
NYE 29 27 Y Y& A2 mRNA HAl T e 9 2CUS DRRIGIION, 202299 E ISR
SR, WYY S A 0| T2F mRNA A S XA 2 BHE SES 95t iR A7 AlYS £

2.3 LNP 7|= sigt

2.3.1 X=X}t (Lipid Nano Particle, LNP)2| 747970

XELE=XKLipid Nano Particle, Olst LNP)Q| =7| 222 DNAS 7[HtCZ &t Stable nucleic acid
lipid particles (SNALPs)2X =2 DOTAP (Dioleoyl-3-trimethylammonium propane)d} Z2 20|24
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HHE +3|A EEOIE SHEO| OFEEE RAIGHH YAt ST ¥ F HUEO] A YX|SH. M2k
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20| BT Q0] Fo7} WASIC,

2.3.3 LNP H|Z= 4t
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78) D. Pozzi, et al. BBA-Biomembranes. 2020, 1818, 2335
79) K. J. Kauffman, et al. Nano Lett. 2015, 15, 11, 7300.
80) S. Patel, et al, Nat. Commun. 2020, 11: 983.

81) M. D. Buschmann et al, Vaccines, 2021, 9: 65
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- (=82) Kyoo-A Lee, Kwang-Soo Shin et al., 2016, Characterization of age-associated
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%U’—L JEHM tl—'.*HOI SereH et CD8 T A1IE ISS SAO REoH EH, 7|9 CD8 T M= ZH0| Lot ZA
XH@’SEEI(H YEE MEE Z710] MAY 4= QA ST TekA 20 Qs CD8 T MIZE 719 HH0| g e M2
F2 HO[ZAM =EEUS T BIO|ZAZRE EoE 250| H<S S0H|H, ZE0| Y Het: S5 2ES FX

21 7IHE +EOIM X2 220 =0 (28 30)

Sl HO[HA #EE O MAZA HARGS T UM HL FAH Al WY BYS 249
HASYH=ZAMS Aes & + UL F Bo| HASIHL} &1 ALE0HA| 0t He H0| ALH, OI"

L"10 O
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HEel 2014 & MY STUA 2 0|50[2t0 & 4= UCH FUELCE HIO|2A HE] HAR o AIFHA T 2
HERORE 52 4F0| MOANS JINE 4 YU SUS ZZO0|H, 0/ R FEO| WF F2ZLHY
HZO| 48Nl ZH0N 2 FHOR e 4 UC

(713 18) HiO|2{A HE] HHA0| Q5 R tl= Sk X T MZE HAELS

H

3

-

%

100

:<‘|:

K

ol

30

a0

o

[}

uk

al

E

Ho|2{A HE WA £of FAZLHM9 H¥oc M
R HAM A

3.1.2 HIO|2{AHIE] Wilof JHE T2

HRO|2{A HE = JHE MO Met 34 =M 7ts HIO|HA HE|, X =5 HIO[HA HEH, HY £7|
HEO[2{A HE|S| M| SF= E20] 7+SoHH.

AW, =X 7ts Hio[2A HEH (Replication-competent viral vector)= AL MZ ZF & M2 LHOIA
A[S10] THE HIO|2{A HIEIS M4 ZHFEX| 242 M22 MZE SAIZIL. AU A7F =X -E0A HEt
Bl Lio il e RAAL Eot SHEY| HE0 M2 Yo=k St +50 HAUSS Fd + U=

Q

A
)l

JE 0

2 BR6HD UCH SHRITH LA ZX7H FHSoichs B2 HEl 1 KMo MAR| 22 20|
£ 24017] TR0 07 BRI 55| He-X{5t EE BMOZE T0IAE S6| FIS 7120{0f &
. TRA ] K1) OFFA 921 222 9ol HIOIZIA HE Lo AR QKIS ZAATH OBHAZI 4
8517|= BITL. S| THs HIO[2A HEIS JHUBO) QUOIA 19 22 || 42 0NHIZ HEH 2z
(@]

bal
2
o
0

I

Lo O A

e 230300

=M, 22X 2= H0|HA HE (Replication—deficient viral vector) = MUOIA 40| E27+50HCHs HO|A
=X 7ts HiO|HA HIE{0] H|oH QHMY SHOIAS| AEO0| QUL HIO[ZHA HIHE X 252= DE7| floiME,
YHHO = HIO|HAL SX| = S0 BNl RHAE AEAl7|= YAS 0|Z8t. §F MR d&H

tO12{A #HEE ZEEAE FERIE LU A= MM LHOIMTE SA0] 7HsotA| =T Lt HIZL0jA=

[mny

SAE 4 QU Atk ®MUoIM SA0] 27tsotA EAEUSHE, =X =5 HI0I2{A HEE= GT5| HLHOA
UEY =8 BHUSE 2 Reots A0| M AN =H| 7ts Hi0[HA HE| TiH| oHEd ZHOIAM SHO|
US & OfLef, SET &0 HAUSE e + V| ME0 A =5 HO|2A HEHE 45 22t et
R X2 & Oy HMAMOZMO| TER|7F HUSHA HTAE L T

[212 HE| (Single-cycle viral vector)= %3 MZ LA S4/0] 7H55H7| W0
CURTA (transgene)2| LIS SEY = UK, virusQ| 7= HHMAS LYok KA LRI B0 AN
9 U BOlHAE YEEX| s HEOIL. =X 25 BI04 HWHQL Bl WSS O, & B2 e HHEo

= M= o= =

84) SM Vrba et al., 2020, Development and Applications of Viral Vectored Vaccines to Combat Zoonotic and Emerging Public Health Threats, 8, 680,
Vaccines
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3.1.3 HIO|ZAHES| ]

U2 BO[HATF FHA}
H11 0| Q=0] ACH, HE
A

O il

S |

AL, =X 7ts HIO|2A HEE HEUS I RAk=

HEE HEZA Q| 7kX7} S e 0 QUL &1 U=
B0 2+ HHO| Zf|0f QUCHEDEENE O] Z5 OfC| B0 |2 A HE{O] 245t

T2 US H (3.2 OE|cHIO[AHE A 7|& JHQ & S0l AHGHIA} 3.

Insert

H 17) HO[2{A HE 9| SF

tol2iA #HE S LRI} Ofef

Vector Ty A3 RS il A|
< 3717t 2 ARERTR Y 7t
Poxvirus Y25kb - ME st s3It ES - Pre—existing immunity Of MVA
- HOEE RES FHOH thet 28 AS
- QMY HBEHUS
LIRS Tropism
- RTX U 59 Holg hAd5
Adenovirus -8kb - HYELE (Z315HH 2 CD8 T ME) S5 |+ Pre—existing immunity Of hAd26
T st 23 AS hAd5/35
<A HAZHE AEE UAS ChAdOXx1
- QHNY ABEHUS
Retrovirus -8kb - HWA 2 37|19 @A =J0] 7tsEt -3 QMA L A0 Qs VoMLV
/Lentivirus + Pseudotyping 0| 7ts%t AU 2 US
- BaA REs HOE 7 . o) BIE( O] HO AIHEAO|
Rhabdovirus ~6kb + Pre-existing immunity Of| CHt 224 1S opy o0 a VsV
+ Pseudotyping0| 758t T
« ChFst Tropism SIN
Alphavirus ~18kb < 3717t 2 AR TR MY 7t FEXL LBH0| YAIFY SFV
SATHEE HEsSE HolE VEE
. L . _ - A 27| A2 AHTHAOIA
Arenavirus ~4kb « Pre—existing immunity 0il Ci$t 23 g2 czrﬁg jcé()l g;%l_ LCMV
. = HOX ALO| L
. 2ot 2 AR HH Jts -2l N7 KB0| W2
Herpesvirus ~30kb « CHZFMATO| 20l ofxiA 27 92 CMv
CE7IZERISEE T ME HY HY s che TR
- - HIE O] HAYYO| IS Yellow fever
Flavivirus ~6kb c Y7 XGEE HYHE RE Tk o oh ,
S PNEEE ALt RE 7ts SIE(7} BN Zor st virus 17D
, _ - G 27| HAZ YA Avian
Paramyxovirus ~4 5kb HIE7t RTMOZ OHYat = .
Y /b RTH < OIFM Z4Z0| LSt paramyxovirus

Z£X : Modified from SM Vrba et al., 2020, Development and Applications of Viral Vectored Vaccines to Combat Zoonotic and Emerging Public Health
Threats, 8, 680, Vaccines

85) SM Vrba et al., 2020, Development and Applications of Viral Vectored Vaccines to Combat Zoonotic and Emerging Public Health Threats, 8, 680,
Vaccines

86) T Ura et al., 2014, Developments in Viral Vector-Based Vaccines, 2, 624-641, Vaccines

87) K Lundstrom, 2021, Viral Vectors for COVID-19 Vaccine Development, 13(2): 317, Viruses

88) S Rauch et al., 2018, New Vaccine Technologies to Combat Outbreak Situations, 9:1963, Frontiers in Immunology
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3.1.3.1 Poxvirus vector

Vaccinia viruse poxviridae 0l £5t= HEZXQI double-strand DNA (dsDNA) HIO[2{AZ, F 7|7} H| WA
2 SES 7ML U0t HEQ] 37171 37| HE0l| A e 4= U= | 37|& 26kb2 2, 26kb HLt 2 A2 2
ICh WEHZA 7HY 26| AR s A2 Modified Vaccinia Ankara (MVA)ZA, I KtHIZA]

OFE:IX:i o
= AN
HASF Ao 018= 1 U7| W20 (IMVAMUNE, Bavarian Nordic), HIEQ] HHA2YN 2 OtME2 HEE 0

o

20l g 2 ULy MVAE vaccinia strain Ankara25H [eist HIHZ A SMX| 15% HE7t HEE0
QL QI M LHOIN EXoHX| S2ot= SX =5 B HEOICE S HIV, hepatitis, influenza, malaria,
cancer &2 20| o O EE= K22 MO = I IO, EAN ZAutE LIEjLILD QIO E5t o=t
HIO|Z{A (Evola virus) ZEZ 020 2MOZ Janssen PharmaceuticalOflA] BHAl (Zabdeno/Mvabea)Oi|
25|xF HER0Z MVA H#IEf (MVA-BN-Filo)7t AFRE|1 QICH. MVA 0|0z, 7tLt2|of S (caranypox)
HIO|HAZ2E2E Qs ALVAC, AlS (fowlpox) HIO|ZHAZEE Qe2iSt TROVAC, Copenhagen strain@ 258 H
HIZE NYVAC S& HIE 22| 74X|7F HRE T QICt

=]
AZ
r1o
>
ot
mun
2

|71X Pre-existing
off CHE A SHO|

=85S 2 M,

Poxvirus vectorl ©H0| & 4= U= 291 & 6tLt
immunity= 2loff HHAH0| XMaliE 7540 UC =
Z 2SR U= Ao LM QHESHHME st HARMEES RESt= A0| #HELD
HEZA Q| 287IXl= 0T e 4= IOt

r_l'l:

o [’

e
o Ofm

3

3.1.3.2 Retrovirus & Lentivirus vector

Retrovirus ssRNA virus| 3t ZF0|0, YPXOZ SX E5 HEZ SSEC HEQ F7|= th2f 10kb
S b5
80| ERotH, 0[of Mt 71 AZts2t el A0l RAIEE A2 Retrovirus vector®| FHOIC}. Eot HH
K9] HHREO| ROt weAX UL, AS0AAM Pre-existing immunity7t 72| gl= A22 SOl
FXIZE, Retrovirus vector= %5 RUAT IZ =0 PES Lolok= YEHO[7] 20| ZAHO= MIZ 2H
tAE AL L0 S 7IM QUM ML 2etE 7 ot HES 7HAIAL QUE

-

re on
nx
~
oIr
=
m
bl

Lentivirus vector= Retrovirus 0ff &ot= HEHZ 2Y6t= MZH P 2ES & = T2 Retrovirus 2
T2, 2gole MRt R EoHK| b= M2 25 E71S0H0] KEf RetrovirusOfl HIoH Tt tropismE He=

O ACE CHEE 2I0M Aget =3 MZE RTAL e MY 7ksdo 2ot el 22 MR, =9
i8S 2loiMe, 2O (envelpe) RURIRt HH £ X7 A =[0{0F ST 01 @l 7+ el Hv=1
U= BHAI2 Vesicular stomatitis virus2| glycoprotein (VSV-G)Z 2|T|Q| LExE X|&t6t HEf 2| pseudotyped
lentivirus vectorE &&0%t= 0|0, 0|2 &Sdll vector?| tropismO0| VSVE| 1711t QARSI =0 Q-9
RYHE T 2L £ U= ALE SOIE

O et Jjm

3.1.3.3 Rhabdovirus vector

Rhabdovirus £ negative-strand RNA HIO|2AO0|H, 0] & Vesicular stomatitis virus (VSV)7 HEMO 2
A= 0] RACH VSVE 2 6kb HEO| 2F dE RMAE MY 4+~ UCH, Zot SSHX| BrE 27 T M
HABIS S RErtstt A0] YA ULt Eot VSVE T2 =0 ZE = Hi0|HA0( 10 AR = & ZF0o| =X|
240, pre—existing immunity0il et @2 M= 0] FHO|7|E oIt VSVeE A=3AIZ =X 7hs Hi0[2{A
HIHEM 2 AFE L QUOH, 2 YA QHEH 2 HARE0| SHE HE QT VSVE glycoproteins CHE
HIO|2{A Q| glycoprotein@ 2 X|&6H= pseudotying® &&6HALL, glycoprotein?] cytoplasmic tail domaing
H7ot= & 52 Salf VSVE A=3t & 4= QIO Sixf VSV HiE 7|&8 28610 r'VSV-ZEBOV (Ervebo, Merck)
71 Ol 22} HIO|2HA MO = S{7HE|0f AL 1L QUCt



3.1.3.4 Alphavirus vector

Alphavirus = positive-stranded RNA HIO|2{AZ Sindbis virus (SIN), Semliki Forest virus (SFV),
Venezuelan equine encephalitis virus (VEE) S0| HIE|Z2A A&7 QICH UBHOZ OIZH|AHA Z4H0[
(seroprevalence)0| 'R0} pre—existing immunity0il CHgt 27t M2 &, Q17+ & OtL|2} LYt SS00| 27|

[=F} o [}
TH20 014 BE HYHO LSt HAOR MOl B IR 52 F, B TS CIF MaE 4 Q10 52 270
HAEIE S 7I0E = = & S0l AlphavirusE vector2A &g 7+53H oh= FEO|L.

CIBF OPYSO| SINTH SFVA= QIO LS QU 4 Q7| W20, 0] HESS X2 Replicon particle 2
M7/ 2T, Replicon particle2 © %7|2] SH| 254 Hi0|2IA QX 4R (virus-like-particle) 2, A|Z0]
A% LTI MT LIOIA 22 O] B IS M3 4 QXD TIE MTE ZIOH| 97| TH20j OFX

uc]

[y e
2 HAEE ST JHE 7EX17F ZO A g 4 QT Chfet A0 ol B S+71 O|-RCH, B2 5=
H

H

AN
UM =2 +E0| SSHUXE Ydotal, CD8 T ME HSE H REoks A0| SHEUL. SHAIZE AXHTHX| 2|
| =

= —
YLABOI A T2 OISt TS LIK| 211 /01, YR, OFF MYYH SOIA G 10| 2751 QIC,

3.2 OfH|:cHIO| H AMIE] M 7]= JHQ R oigt

3.2.1 OtH|'cHIO|2{A HIE| (Adenovirus vector)
OlH|l=HI0|2{A= Double—strand?] non—enveloped DNA virus2A, Z20|| M2t QIZAIA 7HHE

S87| MERE AUY, Y, VXY, HY 52 RUHs PAHOICL X8 Y BRRUN 223 1005
Ol4f2] BRHO| BN, QIZHZA RS OFE|=HI0[21AL 805 OI4O2, A-GIIX| 5 7ol 1802
FRECE

3.2.2 Ot cHiO| 2 A WE o FH

OtH|:=HI0|2A = X A7t & B0 U7| W20 ZX0[ E0[5tC. ZHEer T AMZ X =582
Ofof0] XU QridE =2 & UM, Yotk ote & RUAE EMol|E +2 J80| 2Rt
[Ch. S5| OfC| =HIO|2{AE TS tropismE ZHAILL U0 %5 HIZZO| B (2 HE )0 2AR0| #F0
FEZ0| UK OlgHRl HHZ QAT QU0 Lot {HA7E oty W20 o~ A& At BIYS SHof
017} LHSHA| 220t 2AZO2MO| FH H2| EO0[ot0 tHE Yo = Mehet A2 2 QU

2] Retrovirus, Lentivirus@t ChEA| 3= L FMA|0| R 7150l 7] W20 |E=5d2 257t gl
LHIE AEoHA &7] W20 MY STOA 72/otH, 38 20| 7tsd =2 FgdE HOUT
O|RS2 OtH|.eBI0[HAE SMZIA| KA X2QY H WA AFZohs HHZ MO & 7H|0f CHaf
2| GE 0 210 QL.

N 30 _||I

ron

H’]

of

ts
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]

O mo rE
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o
A
2|
Xt
(=]
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3.2.3 OfH|':-HiO|2{ A HE] 74 T2

OFE|LCB10]2{A HIELS QIZIOIAA T QHEIBPH, O HIHOR ARSEY| §I3h HElo] TELE A4 HHME|0f 1
QUCH= BARYIEX] SHICH OFELcHIO|2IA HIE 7} 81 1 JHr| T QO B, ANt AIBS 21198k Of2fol o]
et

89) Akshay Dhingra et al., 2019, Molecular Evolution of Human Adenovirus (HAdV) Species C, 9:1039, Scientific Reports

90) CS Lee et al., 2017, Adenovirus-Mediated Gene Delivery: Potential Applications for Gene and Cell-Based Therapies in the New Era of
Personalized Medicine, 4(2):43-63, Genes & Diseases




2021 ZELH19 M V& S
oo

(2 19) MICHE OfH|LcHiO|2 A HIE] JH H2f

MLP
M E1 L1 L2 L3 L4 E3 L5
Wild type Ad5 M
. -~ -~
TR E2B E2A E4 IR
mn AE1 AE3
First generation Transgene
Ad vector R
ITR Transgene capacity ~6kb ITR
AE1 AE2A AE3 AE4
Second generation - - 1
Ad vector
ITR Transgene capacity ~12kb ITR
Third generation pY
Ad vector WEIEESE
(Gutless) ITR Transgene capacity ~35kb TR

3.2.3.1 1M|LH OfH|.HIO[2{A HIE

TAICH OtH|.eHO|2A HIE = Ot .eHI0|2{AQ] E1/E3 QTAE AXSHH HIEN 22X =542 205t
S QTR AU0| 7Hsot== PHE HEHO|TY, of 6kb7HK| QF Sl QEXt =Q10| 7HsSITE SHMTIK| = 7%*
22| YA TUSHALE 517 & AHE S0 HE{O|CE SEX|TE TAMICH Ot .eHi0[HA BIE = SAIS f{o E1
QEXTE MUE e MEF (YEROZ Human embryonic kidney 293, HEK293 M|E)E At2st=d|,

==

ZAIS Eot MA IIHO|A HIEQL MEF 7t M= QAL XA (homologous recombination)0] 0{Lt
#HIE7} E1 QXS THA| 25610 2X| 7Hs OtH|H0|2{A (Replication-Competent Adenovirus, RCA)7t
MAYE =H20| QUCH E10]| 3|2H OFH|LHI0|2{A= Q1A LHOIA B0l QB R, HIES| it IRH0A RCA
o 2 UG SH|=|0{0F St

#E{o] HOf HIYS FASISI0] BRlots YAC2 RCAS £3Z SHE 4 Qlom, O ZENoa:
MMM IE S0 HIE] 74| &S MZ 0| YOLIX| LS MIEF E= HE Q| RS HASHOF St Oxford CHEHA]
JHESE ZITHX| OE| =IO A HIE (ChAJOx)= HIE Q] 1XE HASH 0|0|0, Janssen PharmaceuticalsOi|Af
NL3t= Ad26 SHE 7(8rQ] BiAR2 MA YO SAHECZ 2HE]st CHA| 44 M2 (PER.C6)E 085HK
RCA &3 S5t ULt

3.2.3.2 2M|CH OfH|LHIO[2{A HIE|

1MICH OFCIl=HO 2 A HE A 2iist & Q= RCAS| &3 &ES F0|HA, HEQ ANMS FII2 25t
0] 2M|CH OtH|.=HO|2A HIE{O|Ct. 2M|TH OFH|eHI0| A HH= E2 3 E4 RFAE FIt2 ZAE 0 U0,
HIE XtAQ] QUK LHOIM Sl RA2S 737:.@ 2 Q0 FIt2 &9 =10| F 12kb 7HK| 7HsotCt SHXIZE ALY
SANHOM 28 HSLS ot= B4 KAV LS SHX| Z6t7| TIZ0H, AAt HZEZ LHOIAM S| MAt §80] I3
SOIKI= AI7E U0, 2M|Th OrHIthOIEM HIE7H 2857 floidd S 7HM0] BRI A2 A24M QUCY.

3.2.3.3 3M|CH Ot HIO|2{A HIE
3MICH O|=HIO|2A HIE{= gutless OFH|=HIO|ZA HIEZITE S2|=0|, HEO X QX0 TX0|



Z|ASHO| RUALE HHED LHHX| RTAE 25 HASH HEHO|C}. 0|0f [t 0|24 of 35kb7HK| @ &
KUK 20| 7tsottt. 0|z FEHS| HIE = OfH|HI0|2A L] HEO = X|FE = pre—existing immunity2]
REE QU > UCH, F77t 2 R FTNE = 7tssH & OtL2E 012 712 K MA =E 7Hsotth= FEO|
RACE. SEAITE HIO|2{A A4t HE St DE ST A0 7| LE0] it 2HF0HIA helper virus?t L6t
2 7S4S HiXSH| S0, HEIt MLHOIA HIO|ZAZ QIMEX] 47| RN HHE20| 0]F MCH HE o
HIgH =2 A7+ UCH

| A Ot TMICH OFCl B0 2 A

0|-“—1§*?ﬁ1|%§°_3ﬂ F2 SMICH OFH| = HHO| A M = 2M|CHRf 274 S =7
1S Soll AtMITH OfH|=Hi0|2f A HE 9|

20l 0|22, HE Y AWl FXS
102 FOtE|CY

~
nz
H-|
d
IB o
ton
ot
I =
30
mo %
>“ l->1-

3.2.4 off|.cHO| 2 A WIE|Q| £HY & F5 Wit
3.2.4.1 OtH|.=HIO|2{ A0 LSt Pre—existing immunity

OIZt OFH|.cHIO|HA HAS 5 (Human Adenovirus serotype b= 71 TEXMOZ HILE HIEZ Pre-
existing |mmumty7f Fef & 7 HE0] QUCE ORX|2F Adbe Yt 27|12 Y27 |= HI0|HAO0|7] IHZ0, CHEE2

ARO[ Adb 0l ==& 0[20] U 7+540| =Ct= A0l 2N JUCH, O] AFHEMAI= Adb 718t 2iAlo|
30| ZASH A OICH= 2847} QJC}

Adb0f| 7*O“‘OIEOI U= AHS2 MU AdSOH Ciet Saketa & T ME 719 HHO| AP A=E, 0
S

s

AZE0| £ Adb 7|810] HiAS HELAS mf, HEf (AdD)0l Thet T BES0] Z2f Medat =0 SsttA7t
HE Q| MU ME ZFS AtTot, CD8 T M/t HE7E ZHHE MIZE LHOIA el ef R} HG=7] o
dEEH MNEE I1|71°* S\’A' 1 £l Ol= 2 W0l o5 HAS |0[5HH, A= Adb O CHet 7|9 HH0| H-g =0
UE ZF AdS 7|2 MO 50| ZASE SSHY 2t B E HE UL ok o =2t fOIEMS’-f HIV
HIO[2{A A 01—_#0“/\1 Ad5 | ZEE 0|20] U= A2l B2 il 0| Tt T ML 8HS0| ZAhe AMEE

H N E|QIC} 9394

Pre—existing immunityi| gt LEE Z=2617| Qs HotoZ2 =, Adb Al seroprevalence?t F2 T2
OtH| =8I0l 2 A ““E1§ AtESt= A0| G QT MME Adbe © MAl X[gg A=5I TSEQ 50~90%
O AFE0] 0|0 &t-HIE SHHIS ER6l U= HAOZ TAHE BHH Ad35, Ad26 S OtH|HI0|2{A Q] AR X
MNAXC=Z %.*EOI@‘CJI 2 Aoz HE QICE®

Ol2fst 7He} BiAS 27Z, Janssen Pharmaceuticals = Ad26S SHEZEOZ st IAZLH9 A (Ad26.
COV2.9)2 7ML3tH & Ri}Oﬂ S0, 2A|0t2] Gamaleya ATFAMNME Ad26 HEE Adb HEQL A
23| HBot= Y| BiA (Sputnik V)& W5t Zt=9| 37+ 2h2Ht QUL (64p B13)

Adb2| 2ZE KX|GHHA], HIO|2{A tropism0| S8t &t
Ad35)9] A2 X|atst HAlo| HIEIE Ao O HT
SANS 2254 QICH= 740 E1E|0] QICH ZLHO|A = AZ|=

HH*IAdCLD CoV19) S 71 S0|0{, SixH L& 2a4f Al

*Flrr@ﬂ

2 ol fiber proteing T2 XY (02 S
pre—existing immunity0il oJgt HIEIS X5}
ol BfAlO 2 Adb/35 HIEIS X|&t6H0d D 2Lt
&g XIS 0|ct

91) SA Mendonca et al., 2021, Adenoviral vector vaccine platforms in the SARS-CoV-2 pandemic, 6, 97, npj Vaccines

92) DH Barouch et al., 2004, Immunogenicity of recombinant adenovirus serotype 35 vaccine in the presence of pre—existing anti—Ad5 immunity,
172, 6290-6297, Journal of Immunolology

93) AT Catanzaro et al., 2006, Phase 1 safety and immunogenicity evaluation of a multiclade HIV-1 candidate vaccine delivered by a replication—
defective recombinant adenovirus vector, 194, 1638-1649, Journal of Infectious Diseases.

94) JE Ledgerwood et al., 2010, A replication defective recombinant Ad5 vaccine expressing Ebola virus GP is safe and immunogenic in healthy
adults. 29, 304-313, Vaccine

95) FJD Mennechet et al., 2019, A review of 65 years of human adenovirus seroprevalence, 18:6, 597-613, Expert Review of Vaccines

96) ClinicalTrials.gov, Safety and Immunogenicity Study of AdCLD-CoV19:A COVID19 Preventive Vaccine in Healthy Volunteers, NCT04666012
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QUZF 2l OtC|=HI0[AAZ} OH FMA|, T2t A S HE SSO0IA [Tt OtH=H0[HAS HEHZ
8510 pre—existing immunityS 225k Y U=, Oxford tHEIWet AztraZenecaZt E7H 7t
ChAdOx1 nCoV-19 (ADZ1222)2t 0|2 2|0t ReitheraOflAf 7iY S Z 2L} #4A10] 0|0f sHEEICH. ChAdOx1
nCoV-19= ZMX| F2H OfH|.HIO|HAE HIE 2 ALgSH 221119 BiA0|0H, 0|22|0t2] ReitheraOflAf ZHLE Q!
TE2LH9 ¥A S5 GRAJ-COV2 Ol= 132} R2H<] OtH|ieHi0[2{A (GRAA32) HE7} & UL

3.2.4.2 EH ot .cHI0[2{A 9| tropismOf| 2 Ot M

EX 25 OiHlcHo2A HEE O XAQl HEAM2 MAE MEJO|X|E A2 HEo| 22 1 E40f et
HLHOILM OHFM 2HIZ OF7|& 2= QICH CHEZXQI 0|2, Coxsackievirus and adenovirus receptor (CAR)=
Ad5 HIE{7} M L2 EQE U 0|256H= AIXE £2X|QIG|, ZEMZ0| 20| wsish= 240 L2iX QICt Ads #HIE =
MU FA = 22 2102 0|55t= Yof2 H0l=0|, 0|2 QIsH Zt540] RELE 4 UL} 0] 42, AdS HIE A
28X Zet5h= fiber knob domaing THE E@H™ domain@ 2 X|&t6HH 0] 2EME 252 4= UL

H2[E0M JHE S91 Ad5/35 H#E| VI8t Z2=LH9 WA AJCLD-CoV19 2 0|2 Z&0lH HE2 583
Zst siAOo|C}. AdS HIE{0] Ad352| knob RPXE X|2t5HH (Ad5/35), Ad5/35 HIEl= Ad359 tropism
g M2 =t Ad35= | HAMZO| =2 28ict= CD46S $2X|2 510 M HE ZQES 2, Ad5/35

O,

HE= 122 0|SoHA| oM =g RESHA| A ECt

o~

3.2.5 OtG|icHfO|2A HE] 7|3t I 2119 Hidl JHE 24

X 452 9| Ot cHIO|2{A HIE| 7|8F F2LE19 WM (ChAJOx1 nCoV-19, Ad26.COV2.S, Sputnik V,
Ad5-nCoV)0| T MIAIIM AL UL 7|0 = 517He F2LH19 #AIS LBl N1 OfE| e HI0| 2 A
HE 7|go] wiil o5 SHSO| VI igts 2FotalA} ottt

= T

[l

3.2.56.1 ChAdOx1 nCoV-19 (Oxford/AstraZeneca)

ChAdOx1 HIE= Oxford THEIWUA Ad5 Off TS pre—existing immunityS =26t 0Xt JHE6H EIMX|
f2i2| Oft|l=Hio|HA HEOIC). =X 2548 F06t7| e E1/E3 ST MN=ACH, E4 ST
UETL QIZE AdBL| Ao 2 X|EHE|) QAT ChAdOxT HE= 20123 &St HI2A (Middle East Respiratory
Syndrome coronavirus, MERS-CoV) OI2feiA O 2 O|MEE JHE 4345 0[O M, 0| AYS &0t 2Lt
19 HHAL JHE AROIA MLIZ = UIHE A2 HOTICE™

QAL 1/24) A3S 6l ChAdOX1 nCoV-192] QFFA T HOAIMS SHOISIAO M, ZHEZ QA 2/34F AJR0f
FIQUIBIALCE AMAIEES S5l ChAdOxT nCoV-190| AZist 2XE2 ¢l0| QFXGHH, ZHXISHAIM SARS-
CoV-2 S0[HQI T M2 HHLZ & HIO[ZHA SSAHE 48 222 REES

| 2 L0 2MoIS Mo 18~55M], 56~69A, 70A| 0

§_
TIOUIS | 2717 QA BHOIGIICE

mjo

s 0o

97) K Xin et al., 2006, Prime-boost vaccination with plasmid DNA and a chimeric adenovirus type 5 vector with type 35 fiber induces protective
immunity against HIV, 12(24):1769-77, Gene Therapy
98) WHO, COVID-19 vaccine tracker and landscape

99) N Van Doremalen et al., 2020, A single dose of ChAdOx1 MERS provides protective immunity in rhesus macaques, 10:6(24):eaba8399, Science
Advances

100) MN Ramasamy et al., 2020, Safety and immunogenicity of ChAdOx1 nCoV-19 vaccine administered in a prime-boost regimen in young and old
adults (COV002): a single-blind, randomised, controlled, phase 2/3 trial, 396(10267):1979-1993, Lancet
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SOIGIIC. 0] G ZTt= wA2| ZFO| HEHL! AU FCE S 2178 FRLHIZLE BE5H: U
B M2 £ £22 FUCL

O 3 ZAUYE 7|02 BT, QUNES BB T4 27} (170742 0/4)01A ChAJOX1 nCoV-198 213
Ag SOIBISICE TP S22 LIEILE: BXHSOR QIoh B T 0121 2710A AIBO| YA SEHE 0[2(0] oL,
A FEOR Q15 0150 YIBYBCE ATk 242 A 7] BT 510 ASO| WHEIAOH, 2=l Al HE
A0| XF0| S OIS (F2 HOB) O] ABS HStols WAOR HAS gD YT,

3.2.5.2 Ad26.COV2.S (Janssen/Johnson & Johnson)

Ad26.COV2.S = E1/E3 QA HHE Q17+ Ad26 HIE{0| SARS-CoV-2 ©f Spike HIH{EIS 3Helo
0|85tz ©3| HEE OfH|.HIO[HA HIE] 7|8 SHAIO|CE S Bi4S 0|29t HIQUMARE Sl ? i
3 OMEY HAHG0| ULUL, FEF HAEESE 0|88 220 S=HUA], Ad26.COV
EMOZRL S22 F2LH99 HHCZEH B 4 QZ0| SHE(QIC 1091070

i
2

ot
Se Hel

N

Yo 1/2a & NS Soff 4ol 1FF 27 ZR0AIM Ad26.COV2.59| Tl HEUCRE T ME
RS Safe| HEE 7 + USS =HUSIA L, HEE2| 0|gHUS2 Grade 1 = 2 +&0[UCH,
S| PTAT U= A2 LIEHL}. D

SIXf Me2 (GEVP)S 0|29 UM 3MAY0| TEE0oZ 202149 1€, B2, =, HotZ S ZHX|0|IAM

st Z241= QIC} 109 Aol [=2H Ad26.COV2.S= BZ 28Xt
EH 2 66%2 £ 0|42 Z2LH9 PSS e £ U= A= LIEHICH E5H H|EF #H0| I 20}
7t QAISE 27t (F0HE, E2tED0lA TIsst o 2UE EMZ, HOIF0 T oSt YY +F R
2 SIE 1 ULt

X Ad26.COV2.S= O|=2 Egot0] 2f 907H= O|d0A 7IZABSR & ME F0|H, 20214 42,
Oxford/AstraZenecall ChAdOx1 nCoV-19 EiAnt A HMZT UM 2X7} tHFE £ 0|=2S Z&st 48
=70A LAIXC = AHE SHE 0[]0 QUCE. SRX|TH HM MEO= QlIst 0|50] HYMELE FCh= 2= A
7| 2o T 510l AFZ0| ZZHEOf HE =D QUCH

[0 © Hoh o2
r

3.2.5.3 Gam—-COVID-vac (Sputnik V) (Gamaleya Research Institute)

Sputnik V #AI2 N2 CIZ & Z59| HEIS 28] HEGHS WAIOR 2 T2LHY WAO|TE, A7t Yo
Ad26 #IEI9F Ad5 HIEI0 SARS-CoV-2 | Spike EHHZIO| MAE0] O, Ad26 HEIS 15t HER, A5

101) ISRCTN registry, A phase Il study to investigate a vaccine against COVID-19, ISRCTN89951424

102) ClinicalTrials.gov, A Study of a Candidate COVID-19 Vaccine (COV001), NCT04324606

103) ClinicalTrials.gov, Investigating a Vaccine Against COVID-19, NCT04400838

104) ClinicalTrials.gov, COVID-19 Vaccine (ChAdOx1 nCoV-19) Trial in South African Adults With and Without HIV-infection, NCT04444674

105) M Voysey et al., 2021, Safety and efficacy of the ChAdOx1 nCoV-19 vaccine (AZD1222) against SARS-CoV-2: an interim analysis of four
randomised controlled trials in Brazil, South Africa, and the UK, 397(10269):99-111, Lancet

106) Noe B. Mercado et al., 2020, Single-Shot Ad26 Vaccine Protects Against SARS-CoV-2 in Rhesus Macaques, 586(7830): 583-588, Nature

107) JEM van der Lubbe et al., 2021, Ad26.COV2.S protects Syrian hamsters against G614 spike variant SARS-CoV-2 and does not enhance
respiratory disease, 6(1):39, NPJ Vaccines

108) J Sadoff et al., 2021, Interim Results of a Phase 1-2a Trial of Ad26.COV2.S Covid-19 Vaccine, 384:1824~1835, New England Journal of Medicine

109) ClinicalTrials.gov, A Study of Ad26.COV2.S for the Prevention of SARS-CoV-2-Mediated COVID-19 in Adult Participants (ENSEMBLE),
NCT04505722

110) J Sadoff et al., 2021, Safety and Efficacy of Single-Dose Ad26.COV2.S Vaccine against Covid-19, 384:2187-2201, New England Journal of
Medicine
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SHZE HET AN MBS MB5I0 212t AL 1/24 AlFS +USIAT, S TR HE DS A2 0l
8IS 90| OISt 2O IGYUCE NFUNAF DEOAA BSA X REEUD MEL HAUS Eat
2UHOB QEE|= 20| B SRIERIC

U 34 M2 21,977 HOIS hHOR SYRIUCL ™ 7t £AIS S5 o 0l FTH= 91.6%0]
ot HOR BUEYUT, (0| 0|4HSS Grade 1 +F0K 2ASIRCL ™

B Sputnik V HAI2 2{A[0HS THEt 707 0149 270K ZFAIR SLUEI0] BEET UL,

3.2.5.4 Ad5-nCoV (Convidecia) (CanSino Biologics/Beijing Institute of Biotechnology)

Adb-nCoV = E1/E3 RTA MAHE QIZt AdS HIHE Atgst T2l ¥EE =219 #U0ITh. SEHYES
Solf OFRAL} TSI RO A A0 Y U0 255 HEHIUCH, F 52 5= EF0M L2 50[ UL
S FOet 20 SARS-CoV-28 =E2AIZ! &= &E Z2n, 7| FH0M= BO|2{A7 AEEAXIT
11=II01|A1i HEEX| ?:%t'if £5| H|IZ F0{2t 25 F0 YAS HIu5HH Y0 _%% oERE o, v F07H

0] £ QI (T 2Rt S)0lA

ortiHel 2217} S %2 ARISIG, NEIR :L%T HNEERS

U 1 324 AI™HOINM AT e FRI0IAH AdS-nCoVE T3l MESH A1, 23 50| 2 3 St

oo y O =d o 3y
S E0| T M 230| 25 f& & A0| ZHQI=[QUC. wAlo] HA **8 HE0| /= AZ LASIUCH,
QIZt AdD Off pre—existing immunityE &= AIRSHAIA A ALQICH 2, 258, IZL & W9
UHHEMO1 Z0[S O| &S0 ENEACH, MZist HAZ2 ELEIII ‘Eg*%*ﬁf.”ﬁ)

Ad5-nCoVel RE4S TII5H| 93t U
028 Ad5-nCoVis O 65%0) K54 2AS Wojg 4 9191904, %m 25 acg% 90% 042t 4 = 2
LIEFSICY,

24X Ad5-nCoV A2 S=, UAZ, T7|AES HLelet 20 Z7H0A AL &L UL
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3.2.56.5 GRAd-COV2 (ReiThera/LEUCOCARE/Univercells)

GRAd-COV2& pre-existing immunityS 2=ot7| 9ot 1EH2t i OfH|cHiO|MA FFEYH 32
(GRAd32)E t”'ai 0|Z3sld 7he =91 &3 MEE FZLH9 gL |0|Ef 0] HEl= E1/E3 RTX 227t

RIZASI0) QUOD), M4 582 £017| 93t RO E4 QMR 27t QIZH Ad5S] ORF6R X[SHE|0f ULt
DiRASt YHRE m%aoq et HIRIMAIROIN, GRAG-COV2L St 470 ZEE U8 2 T HE
HISZ RES 4 e 2OR SOISIUCL'Y HIYMAIE AIS TBIOR SSH AN 14 AIZOIN, Y23t

111) Shan Lu et al., 2013, Heterologous prime-boost vaccination, 21(3):346-351, Current Opinion in Immunology

112) DY Logunov et al., 2020, Safety and immunogenicity of an rAd26 and rAd5 vector-based heterologous prime-boost COVID-19 vaccine in two
formulations: two open, non-randomised phase 1/2 studies from Russia, 396(10255):887-897, Lancet

113) ClinicalTrials.gov, Clinical Trial of Efficacy, Safety, and Immunogenicity of Gam-COVID-Vac Vaccine Against COVID-19 (RESIST), NCT04530396

114) DY Logunov et al., 2021, Safety and efficacy of an rAd26 and rAd5 vector-based heterologous prime-boost COVID-19 vaccine: an interim
analysis of a randomised controlled phase 3 trial in Russia, 397(10275):671-681, Lancet

115) Shipo Wu et al., 2020, A single dose of an adenovirus-vectored vaccine provides protection against SARS-CoV-2 challenge, 11(1):4081, Nature
Communications

116) FC Zhu et al., 2020, Immunogenicity and safety of a recombinant adenovirus type-5-vectored COVID-19 vaccine in healthy adults aged 18
years or older: a randomised, double-blind, placebo-controlled, phase 2 trial, 396(10249):479-488, Lancet

117) ClinicalTrials.gov, Phase Il Trial of A COVID-19 Vaccine of Adenovirus Vector in Adults 18 Years Old and Above, NCT04526990

118) S Capone et al., 2021, Immunogenicity of a new gorilla adenovirus vaccine candidate for COVID-19, 29(8):2412-2423, Molecular Therapy
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3.2.5.6 AdCLD-CoV19 (Cellid Co., Ltd.)

AdCLD-CoV192 217k Ad5 HIE{ 2] knob RIS QI7F Ad352 e =2 xlij 64EH°| 7|02 Ot B0l A
HIE (Ad5/35)E E&0t0 I 21 H3| MEZ F2LH9 BA0ICt Ad5/35 BB = Adb #419] pre-existing
immunity0l| 2|5t HELE X5t side AT 5T = UL, HEHI troplsmg Ad35§ DS AA =0
U 7t=gol RHE ZUY = U= SA & HMA| ME22 §SX0I el TH0| 715t HEHZ Y3H
%El-.WZMZZ)

OpRALL HYFE 0|E00 2ot HIYYAIRHMHA, AdCLD-CoV192 S| HERH T A= Hf%% HFH
QESH=E 20| SQIZ|QACt, OFRAN AJCLD-CoV198 13| ME3H 5 SARS-CoV-20f &3 ZAnt, 24¢ 4
CHZET OFRAL| T RE|0 M Ch4=Qf BIO|H AT HEE B, B HEF OFRAN| M= 2= BIO|2{ATE HIAHE A0
HELACE SHTE 0183 SARS-CoV-2 AN E Z4Y 2LX2H 47| AAN H H X0 ZEY
UE HIO[HAT}F B HIAO] R 5 HAPESO| OJa HAHE XS SHQISHICt.

OlA

[Eiaan YY)
B O] BHA2 QLA 1/204 AIBIS SB1T QUOB™ U 144 Alglo] S7H2A| 2t
= S0 2201 FAL0| S 10| 2 FESIYS0 HOISITE 20| OAHSE Grade 1 +E02,
B2t Tkt 2EOR BHEGI

AdCLD-CoV19 Hi2Io] it IFHOIA RCAS| E)iS AUMSI0] tHE dit AIAE 50| 7tset N
(ACLD-CoV19-1)0] 7HL =R, A A4 14 AR

o
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4. F2LHO WAl Y 2 87t UY
4.1 ZRLHO WAl Qat gy
™ MAH Z2LIQ A AN TS A= 8- 31 71E 2F 1274, HIJMAIE Ta 244 2F 185742
SOIEIC} (1220) T UNAIE 5 UM 1A 3771, AL 1/24C 267, UN 242 102, YN 2/342
1074, &k 342 217, A4 442 87ZICE TARIILE SUE H=E 1Y HO| JHL0| 0|8E A2 OfHe
S A (Protein subunit)2 TH|2| 4%E XX, RNAZL 16%, SX| &5 HI0|2{AME(Viral Vector(non-
replicating))?t 15%, 2&3HKinactivated)’} 14%2 FZ Q11 Ef Sl BAlel £0f 2=, £0 7t 3 £
42 "2 LE5US Z0=, 28Y 72O R 23| HE'SH= B0 JHR Mok ‘28 = (mtra muscular)

YAME 7+ EO| MEdt= A2 ZMEUG

119) ClinicalTrials.gov, Study of GRAd-COV?2 for the Prevention of COVID-19 in Adults (COVITAR), NCT04791423
120) S Lanini et al., 2021, GRAd-COV2, a gorilla adenovirus based candidate vaccine against COVID-19, is safe and immunogenic in young and older
adults, medRxiv

121) N DiPaolo et al., 2006, Evaluation of Adenovirus Vectors Containing Serotype 35 Fibers for Vaccination, 13(4):756-765, Molecular Therapy

122) JC Flickinger Jr et al., 2020, Chimeric Ad5.F35 vector evades anti-adenovirus serotype 5 neutralization opposing GUCY2C-targeted antitumor
immunity, 8:e001046, Journal of ImmunoTherapy of Cancer

123) ClinicalTrials.gov, Safety and Immunogenicity Study of AdCLD-CoV19: A COVID-19 Preventive Vaccine in Healthy Volunteers, NCT04666012

124) WHO, ‘COVID-19 Landscape of novel coronavirus candidate development worldwide', 21.8.31
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(PS, Protein subunit)
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(VVnr, Viral vector, non-replicating)
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(VVr, Viral vector, replicating)
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(Viral-like particles)
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=% : WHO, ‘COVID-19 Landscape of novel coronavirus candidate development worldwide’, 21.8.31

(E12) ® M Z2LH19 YHARL F0f R, 24, Z2E HIE
BA 0] 54 2 21 F2UUCH, %)
13] 16 14%
12 8E 16
23] 72 64%
1R ES +14Y 5 25 HS 6
RS + 21U F 24 HE 28
17t HE +28Y 22X HE 38
33] 1 1%
1R EE + 28U = 2Xt HZ + 562 = 3%t S 1
0jg/82els 23 21%
i 0] Z= SEHHNOH, %)
=0 3 3%
EJU 95 85%
L[S0 5 4%
I|LHE O 4 4%
o2EH 86 77%
HIZE0] 8 7%
0g/ 828 14 13%

Z£X : WHO, ‘COVID-19 Landscape of novel coronavirus candidate development worldwide’, 21.8.31
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TR SIOIEIQUCH QAL 341 OFAS JH EQ1 HHAIO| 71 S ZHZ2 OFEQ| T (Protein subunit) HAI0Z
150|ACH, S5} #il, RNA 20| HE UASH, 171 0142] 710N (ZIZAE)S7IE L0t &85t
A2 20742 FH =Rt
H13) Al 443y U A83E F2LHQ HAl, 21.9.277|F
sz Az e 1/7 12 AL
ZF2001 Anhui Zhifei Longcom 2 34
EpiVacCorona FBRI 2 3
FINLAY-FR-1A Instituto Finlay de Vacunas Cuba - 34
FINLAY-FR-2 Instituto Finlay de Vacunas Cuba - 34
Recombinant Protein Sanofi/GSK - 34
CIo8-60 " oteamoboy 68 |1
NVX-CoV2373 Novavax - 3
Protein Subunit SCB-2019 Clover - 3%
UB-612 COVAXX - 34
Recombinant (sf9 cell) West China Hospital - 34
COVOVAX Serum Institute of India - 34
Nanocovax Nanogen - 3
MVC-COV1901 Medigen 1 244
COVAX-19 Vaxine/CinnaGen Co. - 3
GBP510 SK Bioscience Co Ltd - 34
SCTV01C Sinocelltech - 3
VirusLikeParticle Plant-based VLP Medicago - 34
AG0302-COVID19 AnGes - 3%
DNA ZyCoV-D Zydus Cadila 1 34
INO-4800 Inovio - 34
mRNA-1273 Moderna 71 44
mRNA-1273.211 Moderna - 3%
mRNA-1273.617.2 Moderna - 34
RNA mRNA-1273.351 Moderna 44
(Modelwéﬁo?rlilation) Takeda ! 2
BNT162b2 Pfizer/BioNTech 98 44
BNT162b1 Pfizer/BioNTech - 34
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BNT162b2s01 Pfizer/BioNTech - 3
CVnCoV Curevac - 34
RNA
mRNA(ARCoV) Walvax - 344
ARCT-154 Arcturus Therapeutics Inc - 34
Ad5-nCoV CanSino 8 34
Sputnik V Gamaleya 70 34
Sputnik Light Gamaleya 13 3y
Ad26.COV2.S Janssen (Johnson & Johnson) 62 34
Non Replicating
Viral Vector AZD2816 Oxford/AstraZeneca - 3
AZD1222 Oxford/AstraZeneca 121 34
(A:;\;Izrrlnerlja(g:z Serum Institute of India 45 3
GRAdJ-COV2 ReiThera - 3%
Replicating Viral IIBR=100 Israel Institute for Biological Research B 3t
Vector (I1BR)
ERUCOV-VAC Health Institutes of Turkey - 34
SARS&Z::;ZY;;CO% Minhai Biotechnology Co 1 3
Inactivated(Vero Cells) Chinese Academy of Medical Sciences - 34
COV'Dcai;?na:tivated Shifa Pharmed Industrial Co 1 34
BBIBP-CorV Sinopharm (Beijing) 64 34
Inactivated(Vero Cells) Sinopharm (Wuhan) 2 344
nactivated CoronaVac Sinovac 39 34
VLA2001 Valneva - 34
VLA2101 Valneva - 3%
QazCovid-in Kazakhstan RIBSP 2 34
Covaxin Bharat Biotech 9 3y
KoviVac Chumakov Center 1 2%
FAKHRAVAC (MIVAC) Organization of Defensive Innovation and B 34

Research

£X{ : WHO, COVID19 vaccine tracker At= St=2H0| 2 9|9FE S 5| 7ta

TS| ZS TRLHO MM UMAIZS 87K Mo 147} SHSHR T3 F0IC. BUOIA L FO F2LN9
O HOI5|H, 340 Y AL 17492 FAHEIATL,
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EuCorVac-19 EuBiologics Co Ltd = 1/24
LH1 /2AH2 A
. GBP510 SK Bioscience Co Ltd =u1/2802),
Protein 34
Subunit
NBP2001 SK Bioscience Co Ltd =L 1A
IN-B0O09 HK inno.N =L 14
GLS-5310 GeneOne Life Science Inc =L 1/2a%t
DNA
) =L 1Y
GX-19/GX-19N Genexine 20 1/2ak
QTP104(Quvaceq) Quratis =L 14
RNA
EG-COVID Eyegene =L 1/2a%
AdCLD-CoV19 Cellid Co =L 1/2a%
non-Replicating
Viral Vector
AdCLD-CoV19-1 Cellid Co =L 14
B3 : oo
4.2 A=2LH9 YA {7} sig
T MAGAM Z=LE9 MOl 57t = ZIGAIES0I8 B2 =
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H 15) AZLH9MM ZIGAE5(7t &g, 21.9.227|&

SAHE N=E
ZF2001
EpiVacCorona

Protein Subunit
CIGB-66 (Abdala)

MVC-COV1901

mRNA-1273
RNA BNT162b2
TAK-919
(moderna formulation)
DNA ZyCov-D

Anhui Zhifei Longcom

FBRI

CIGB
(Center for Genetic Engineering)

Medigen
Moderna

Pfizer/BioNTech
Takeda

Zydus Cadila

UATIS BHg} 21.0.277|F

oi7t=

71
98

BA2 = 227H0|0 (21.9.6 7|&, H15), 0|F

SIH=0AM 72

174=01M 32
174=01M 62

274=011A 44
670=0A 262
1774=01lA 332

17H=01 A 224

17=01M 624
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H=E
Adb5-nCoV
Sputnik Light
Sputnik V
Ad26.COV2.S
AZD1222

Covishield
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formulation)

Covaxin
KoviVac
QazCovid=in

SARS-CoV-2 Vaccine
(Vero Cells)

COVID-19 Inactivated
Vaccine

BBIBP-CorV
Inactivated (Vero Cells)

CoronaVac

HL7|2/7 12
CanSino
Gamaleya
Gamaleya
Janssen (Johnson & Johnson)

Oxford/AstraZeneca

Serum Institute of India

Bharat Biotech
Chumakov Center
Kazakhstan RIBSP

BIOKANGTAI
(Minhai Biotechnology Co)

Shifa Pharmed Industrial Co

Sinopharm (Beijing)
Sinopharm (Wuhan)

Sinovac

517k= AT
8 670=01A1 971
13 174=01M 37
70 TIHZ20lA] 2124
62 1770201 1124
121 2174=01Af 394
45 10=011M 224
9 1H=01M 724
1 17h=0I1M 224
2 10=01M 3¢
1 170=301M 3¢
1 17h=011M 424
64 774=00M 1224
2 670=01Af 874
39 770=0A4 19

ZX : COVID19 vaccine tracker, TheNewYorkTimes CoronavirusVaccineTracker webpages, 21.9.22, $=H}[0|22|4E 83| 7+
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