: r 7/16/20 CTDN 8/6/20°
j A 'R 7PMIST s N ) 7PM IST




#016 015"

!
T TS By




2021/3/4

JASTRO x COVID-19 #016

A0FDO0F > 18aE
MASRIEEFIZRDIIIZHS

REPRFHLasAR
e



& BARRE

€ PAMPs

& - ER
ST

& 71K




1. BEOERN
2. DMIIVARLENATEE
3. DIFEE?

4. JOFIIF2LlE?







THRDRRAHR
ot | (S RAE)

79 ;&W | @YANHAVEEE (BWRAYF)
%K X% I8
R AR

> (RO gz IS
] ﬁﬂi PR MRA > ORISR Z &I LIS




ARG HARE (0 o0 (O)IFIRIRAKIC

]

BORNID 7 #8680

HA MM EEZEU TERAMYFZ2LIND

PAMPs
(D1 A%ER)



I\H—>8m B TLRMAER

DAIWARRGE — DAV ADKEENPAMPsE 733

ENDOSOME RNA‘Z\/'U' —
» TLR3
» TLR7/

» RIG-I/MDA5S

DNAtT> Y —
> TLR9

@ > STING

Annu Rev Immunol 35, 313-36, 2017



TR IRARHEBR

A > TRFFE

( FEPIARERE
S4r 1>

\

e o
=
%

-

v > RIEAC
/ @

THHAE BHfAE

}%\/\% I ZE_/E ‘Q

|

LI



IR

&






















Bassma(e O S EEREICEEORTEREL.

20 1 1&0)/ /\\) Lr‘él‘l YA R AAEEEE LU TERAA v FELNS

3SR I LR Df&ER
BIAEROR BERIORY —
T-'%\W

’ %
The 2011 Nobel Prize in Physiology or Medicine f 7 BAZT

AN

e
n

Bruce A. Beutler Jles A, Hoffmann Ralph M. Steinman
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Visualization of early events in mRNA vaccine
delivery in non-human primates via PET-CT and
near-infrared imaging

Efficient Targeting and Activation of Antigen-
Presenting Cells In Vivo after Modified mRNA
Vaccine Administration in Rhesus Macaques
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LETTERS

TANK-binding kinase-1 delineates innate and
adaptive immune responses to DNA vaccines

Ken J. Ishii"***, Tatsukata Kawagoe™**, Shohei Koyama™*’, Kosuke Matsui*, Himanshu Kumar’*, Taro Kawai'**,
Satoshi Uematsu™*, Osamu Takeuchi'**, Fumihiko Takeshita®, Cevayir Coban™*” & Shizuo Akira'~*"

Nature 451, 725-9, 2008
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o " 14 21 28 35 42 49 56 &3 70 T 24 21 S8 105 112 119
Days after Dose 1
Efficacy End-Point Subgroup BNT162b2, 30 g (N=21,669) Placebo (N=21,686) VE (952 CI1)
No. of participants Surveillance time No. of participants Surveillance time
person-yr (no. at risk) persor-yr (no. at risk) percent
Covid-19 occurrence
After dose 1 s0 4.015 (21,314) 27s 3.982 (21.258) 82.0 (75.6—86.9)
After dose 1 to before dose 2 39 832 52.4 (29.5—68.4)
Dose 2 to 7 days after dose 2 2 21 90.5 {(61.0-98.9)
=7 Days after dose 2 S 172 94 .8 (89.897.6)

Figure 3. Efficacy of BNT162b2 against Covid-19 after the First Dose.

Shown is the cumulative incidence of Covid-19 after the first dose (modified intention-to-treat population). Each
symbol represents Covid-19 cases starting on a given day; filled symbols represent severe Covid-19 cases. Some
symbols represent more than one case, owing to overlapping dates. The inset shows the same data on an enlarged
y axis, through 21 days. Surveillance time is the total time in 1000 person-years for the given end point across all
participants within each group at risk for the end point. The time period for Covid-19 case accrual is from the first
dose to the end of the surveillance period. The confidence interval (Cl) for vaccine efficacy (VE) is derived accord-

ing to the Clopper—Pearson method.




Table 2. Vaccine Efficacy against Covid-19 at Least 7 days after the Second Dose.*

Vaccine Efficacy, %
(95% Credible

Posterior
Probability
(Vaccine Efficacy

Efficacy End Point BNT162b2 Placebo Interval):i: >30%)§
No. of Surveillance No. of Surveillance
Cases Time (n)T Cases Time (n)T
(N=18,198) (N=18,325)
Covid-19 occurrence at least 8 2.214 (1,7411) 162 2222 (17.511) 95.0 (90.3-97.6) >0.9999
7 days after the second
dose in participants with-
out evidence of infection
(N=19,965) (N=20,172)
Covid-19 occurrence at least 9 2.332 (18,559) 169 2.345 (18,708) 94.6 (89.9-97.3) >0.9999

7 days after the second
dose in participants with
and those without evidence
of infection

* The total population without baseline infection was 36,523; total population including those with and those without prior evidence of infec-
tion was 40,137. ‘

T The surveillance time is the total time in 1000 person-years for the given end point across all participants within each group at risk for the
end point. The time period for Covid-19 case accrual is from 7 days after the second dose to the end of the surveillance period.

i+ The credible interval for vaccine efficacy was calculated with the use of a beta-binomial model with prior beta (0.700102, 1) adjusted for the
surveillance time.

§ Posterior probability was calculated with the use of a beta-binomial model with prior beta (0.700102, 1) adjusted for the surveillance time.

&



Table 3. Vaccine Efficacy Overall and by Subgroup in Participants without Evidence of Infection before 7 Days after Dose 2.
Efficacy End-Point BNT162b2 Placebo Vaccine Efficacy, 2%
Subgroup (N=18,198) {N=18,325) (956 CI)T
Surveillance Surveillance
No. of Time No. of Time
Cases (No. at Risk)* Cases (No. at Risk)*
Overall 3 2.214 (17,411) 162 2.222 (17,511) 95.0 (90.0—97.9)
Age group
16 to 55 yr 5 1.234 (9,897) 114 1.239 (9,955) 95.6 (89.4—98.6)
>55 yr 3 0.980 (7,500) 48 0.983 (7,543) 93.7 (80.6—98.8)
=65 yr 1 0.508 (3,848) 19 0.511 (3,880) 94.7 (66.7—99.9)
=75 yr (o] 0.102 (774) 5 0.106 (785) 100.0 (-13.1-100.0)
Sex
Male 3 1.124 (8,875) 81 1.108 (8762) 96.4 (88.9—99.3)
Female 5 1.090 (8,536) 81 1.114 (8,749) 93.7 (84.7—98.0)
Race or ethnic groupi
White 7 1.889 (14,504) 146 %.903 (14,670) 95.2 (89.8—-98.1)
Black or African American o 0.165 (1,502) 7 '0.164 (1,486) 100.0 (31.2—-100.0)
All others 1 0.160 (1,405) 9 0.155 (1,355) 89.3 (22.6—99.8)
Hispanic or Latinx 3 0.605 (4,764) 53 0.600 (4,746) 94.4 (82.7—98.9)
Non-Hispanic, non-Latinx 5 1.596 (12,548) 109 1.608 (12,661) 95.4 (88.9—-98.5)
Country .
Argentina 1 0.351 (2,545) 35 0.346 (2,521) 97.2 (83.3-99.9)
Brazil 1 0.119 (1,129) 8 0.117 (1,121) 87.7 (8.1—99.7)
United States 6 1.732:(13,359) 119 1.747 (13,506) 94.9 (88.6—98.2)

#* Surveillance time is the total time in 1000 person-years for the given end point across all participants within each group at risk for the end
point. The time period for Covid-19 case accrual is from 7 days after the second dose to the end of the surveillance period.

1 The confidence interval (Cl) for vaccine efficacy is derived according to the Clopper—Pearson method, adjusted for surveillance time.

i Race or ethnic group was reported by the participants. “All others” included the following categories: American Indian or Alaska Native,
Asian, Native Hawaiian or other Pacific Islander, multiracial, and not reported.
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Table 17. Frequency of Solicited Systemic Adverse Events Within 7 Days After Each Vaccination-
Reactogenicity Subset of the Phase 2/3 Safety Population®, 18 to 5

Placebo BNT162b2 Placebo

Dose 1 Dose 2 Dose 2

N=2248 N=2045 N=2053

Adverse Event n (%) n (%) n (%)
Fever

238.0°C 20(0.9) 10(0.5)

>38.0°C 0 38.4°C 10(0.4) 5(0.2)

>38.4°C t0 38.9°C 5(0.2) 3(0.1)

>38.9°C t0 40.0°C 3(0.1) 2(0.1)

>40.0°C 2(0.1) 0(0.0)
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Table 15. Frequency of Sohmted Local Reactions Within 7 Days After Each Vacclnatlon
Reactogenicity Subset g s oty Population®, 18 tg

BNT1 62b2 Placebo BNT1 62b2 Placebo

Dose 1 Dose 1 Dose 2 Dose 2
N=2238 N=2248 N=2045 N=2053
Local Reaction n (%) n (%) n (%) n (%)
Pain?
Any 1904 (83.1) 322 (14.0) 1632 (77.8) 245 (11.7)
Mild 1170 (51.1) 308 (13.4) 1039 (49.5) 225 (10.7)
Moderate 710(31.0) 12 {0.5) 568 (27.1) 20(1.0)
Severe 24 (1.0) 2(0:1) 25 (1.2) 0 (0.0)
RednessP
Any 104 (4.5) 26 11.1) 123 (5.9) 14 (0.7)
Mild 70 (3.1) 16 (0.7) 73 (3.5) 8 (0.4)
Moderate 28 (1.2) 6 (0.3) 40 (1.9) 6 (0.3)
Severe 6 (0.3) 4 (0.2) 10 (0.5) 0 (0.0)
Swelling®
Any 132 .(5.8) 11 (0.5) 132 (6.3) 5(0.2)
Mild 3.(0:1) 80 (3.8) 3(0:1)
Moderate 5 (0.2) 2(0.1)
Severe 3 (0.1) 0 (0.0)

Source: adapted from EUA 27035,

n = number of participants with the specuf ied reactlon
N = number of participants reporting at least 1 yes or no response for the specified reaction after the specified dose.

2 Mild: does not interfere with activity; moderate: interferes with activity; severe: prevents daily activity.

b Mild: 2.0 to <5.0 cm; moderate: 5.0 to <10.0 cm; severe: >10.0 cm.

* Participants in the reactogenicity subset of the safety population >16 years of age enrolled by October 9, 2020 and received at
least 1 dose of vaccine or placebo.

Data analysis cutoff date: November 14, 2020.
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Pfizer-BioNTech COVID-19 Vaccine

VRBPAC Briefing Document

U1

-2 (FDABEEMKY)

BENT1I162b2 Placebo BEBENT162b2 Placebo

Dose 1 Dose 1 Dose 2 Dose 2

N=2238 N=2248 =2045 N=2053

Adverse Event n (96) n {(%%6) n (°6)

Fatigue=

Any 108S (47.4) TET (33.4) 1247 (59.4) 479 (22.8)
nMild 597 (26.1) 46 (20.3) 442 (21.1) 248 (11.8)
Moderate 45S (19.9) 289 (12.6) 708 (33.7) 20F LA
Severe 33 (1..4) 11 (O:=5) S7 (4.6) 14 (O.7)
Headache=
Any S59 (41.9) TT7S (33.7) 1085 (51.-.7) 506 (Z24.1)
MNMild sS28 (27 .4) 505 (22.0) 538 (25.6) S22 C15-3)
Moderate 308 (13.4) 251 (10.9) 170 (8-1)
Severe 23 (1.0) 19 (0.8) S A7)
Chills=
Any 321 (14.0) 146 (6.4) 7O (3.8)
nMild 230 (10.0) 111 (4.8) 65 (3-1)
Moderate 82 (3.6) 33 (1.4) 14 (O.7)
Severe 9 (0.4) = ) O (0.0)
YVomiting®
Any 28 (1.2) 28 (1.2) 40 (1.9) 25 {1-2)
nild 24 (1.0) 22 (3-0O) 28 (1.3) 16 (0.8)
Moderate 4 (0.2) 5 [(O2) 8 (O0.4) S (0. 4)
Severe O (0.0) 1 (0.0) 4 (O0.2) O (0.0)
Diarrhea<
Any 255 (11-1) 20T 15T) 219 (10.4) 177 (8.4)
nMild 206 (2.0) 217 (2.-4) 179 (8.5) 144 (6.8)
Moderate 46 (2.0) 52 (2-3) 36 (1.7) 32 41_5)
Severe 3 {(O_-1) 1 (0.0) = = 1 (0.0)
New or worsened
muscle pain=
Any 487 (21.3) 249 (10.8) T3 (37-3) AT B2
MMild 2S6 - {171-2) 1S - 6) 326 (15.5) 111 (5-3)
Moderate 218 (©9.5) T S=T1) 410 (19.5) 59 (2.8)
Severe 13 (0.6) =2 (13 1) 47 (2.2) =2:-4E.A)
New or worsened joint
pPpain=
Any 251 £311-09) 138 (6.0) 459 (21.9) 109 (5.2)
nNMild 147 (6.4) oS5 (4.1) 205 (S-8) 54 (2.6)
Moderate SS9 (4.3) 43 (1.9) 234 (11.2) S51 (2.4)
Severe S5 (0.2) O (0.0) 20 (1.0) 4 (0.2)

Use of antipyretic or

pPpain medication

638 (27.8)

245 (45.0)

266 (12.6)

Source: adapted from EUA 27036, amendment 3, Table 19,
n = number of participants with the specified reaction.

N = number of participants in the reactogenicity subset reporting at least 1 yes or no response for the specified reaction after the
specified dose.

= Mild: does not interfere with activity; moderate: some interference with activity. severe: prevents daily activity.

B Mild: 1 to 2 times in 249 hours: moderate: >2 times in 24 hours: severe: requires intravenous hydration.

< Mild: 2 to 3 loose stools in 24 hours: moderate: 4 to S loose stools in 24 hours; severe: 6 or more loose stools in 249 hours.

* Participants in the reactogenicity subset of the safety population =16 yvears of age enrolled by October 9, 2020 and received at
least 1 dose of vaccine or placebo.

Data analysis cutoff date: November 14, 2020.
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# 10 BEREEEEEE 7 BMICBYARINIUENR (ReMATHSR4AH)

1[5 B 2B R
AFIE (N=119) 77 2R (N=41) AHTE (N=116) 77 R (N=41)
n (%) n (%) n {%) n (%)

FET RIS

I RS 103 (86,6) 1 { 24) 92 (79.3) 0

FEIR 16 (13.4) 0 12 (10.3) 0

A 15 (12.6) 0 10 ( 8.6) 0
RE G

A 17 (14.3) 0 38 (32.8) 0

BH 48 {40.3) 4 (9.8 70 (60.3) 1 (24

] 39 (32.8) 6 (14.6) 51 (44.0) 5 (122

T 30 (25.2) 2 (49) 53 (45.7) 1 (24

I - 0 0 1 (09 0

Tl 6 (5.0 0 6 (52) 1 (24)

i B39 17 (14.3) 1 (24) 19 (16.4) 0

BAfiH 17 (14.3) 2 {49) 29 (25.0) 0
N=FZAT e f13%, n=RRFlx



# 14 BEBRAEREE 7 AMICEY ARSREES (RIGFEANT Y S0

FU(BERANT—

—4 :PMDAZE-

=

\:

\

gE)

1 = E 2 EH
Heas AR AR AR 75 R
(N=4,093) (N=4,090) (N=3 758) (N=3,749)
n (%) n (%) n (%) n (%)
BRTEGS | EHEER | 3,186 (77.8) 488 (11.9) 2,730 (72.6) 372 ( 9.9)
T 189 { 4.6) 45 ( 1.1) 243 { 6.5) 6 (0.7)
AR 250 { 6.1) 32 (0.8) 256 ( 6.8) 6 ( 04)
EHRIG | R 111 {2.7) 27 (0.7) 512 (13.6) 4 (04)
B A 1,700 (41.5) 1,172 {28.7) 2,086 (55.5) 756 (20.2)
BRI 1,413 (34.5) 1,100 (26.9) 1,732 (46.1) 735 (19.6)
IR 434 (10.6) 203 { 5.0) [,114 (29.6) 125 (3.3)
g 37 ( 09 37 ( 0.9) 51 ( 14) 0 (0.8)
T4 402 ( 9.8) 388 ( 9.5) 356 ( 9.5) 276 (74)
75 P 738 (18.0) 398 ( 9.7) 1,260 (33.5) 260 ( 6.9)
BE SN 406 ( 9.9) 247 ( 6.0) 772 (20.5) 170 ( 4.5)

N=FRAT B8, n=8RBI% (%)
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A BiHE m Pain (P, B) | Systemic wEEY
BNT162b1 0.01mg 3:BRIR2E 12 7,10 BER (60-70%) ELISA(RBD) 103-10
Pfizer — 5% (80-100%) s FH{4E (Pseudo V)
P1/2 0.03mg 3iBRERE2[E 2 [dade FE - A% - BEE  SARS-CoV-2/mNG IDs, 256
medRxiv June 2020 0.1mg E[E| 12 12,12 F# (>38°C)
) > NERREA (50%)

Placebo s SIS (8%)
ChAdOx1 5x1010 B[H] 487 328 BERE (60%) ELISA(SP) 102103
AZD1222 1041; 4;:ERIpE2[E] S (60%) th 04 (Pseudo V)
P1/2 —— SZERIRIEA (46%) PRNT ICs, 256
Lancet July 2020  PEARRET/FY | IFy SFC/mil 102103
mRNA-1273 0.025mg 4:ERIFE2E 15 10,10 =i (QEEEES  ELISA(SP2, RBD) 10%-105
Moderna — 1k) A (Pseudo V)
P1 0.1mg 4:@RFR2E il BER (70-80%) PSVNA IDs, 256
NEJM July 2020 0.25mg 4ERIR2E 15 15,15 55 (60-100%) PRNTg, 512
Ad5 5x1010 4B RIFE2ME 36 17 Fe#h (40-50%) ELISA(RBD) >x4 97-100%
CanSino EE T ERR (40%) Cab bR ]
P1 1x10% 4:ERFR2E 9 ) 2 SEE (30-40%) SARS-CoV-2 >x4 50-75%
Lancet June 2020 1.5x101! 4;8fEpE2[A] 36 21
Ad5 5x1010 4B RIFE2ME 129 72 Fesh (20-30%) ELISA(RBD) >x4 70-80%
CanSino T ek (30-40%) LI 7R i
P2 1x10™ 4B FE2[E Y| e % (30%) SARS-CoV-2 >x4 50%
Lancet July 2020 Placebo 126 11 Ify SFC/mil 10-102
NVX-CoV2373 0.005mg 3:ERIFE2E 25 10,15 SEE (40-60%) ELISA(RBD) 10%-10°
tSARS-CoV-2+M1 — BER (40-50%) e 147 (A (Wil )
NovaVax 0.025mg 3BREFE2[E 2| e S - SAR (BE)  SARS-CoV-2/mNG ICs 103
NEJM Sept 2020 Ze# (>38°C) Hb

I}\
rAd26.rAd5 rAd26(D1)+rAd26(D21) 20 8 SER (L; 25, 45%)
(| - 0
(Ad26(D1)+rAd26(D21)L 20 12 F (L; 30, 95%)

FEOOFOAMINRICHT BTIFDP1/25AERFE R
N
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HGF & (& ?  (FFflRIETERF)

FHF 30 A 15 B R F
(Hepatocyte Growth Factor : HGF)

Q@1B4FICHARATER nzRKEF,
KUVBERIDEWMERTHOIFRBR THERIICER SN
=&, FFMBEREF EMFIEN S,

Q@ 7N%. HiEOHAEHd ., ME. ) /N\E, #ELELE
KO LIEIESS - HEBOTK - BEICEWTEELED %
BEELTWAZEMADOLMADT,

=

Q@195 F[C KR KRFDHARF—LA, HGFIZ TMEZFHET
5] BANHEIZEETZRRE LT,



1571 2($E MTHIFEIER T (HGP* ) FIR I 5
JS5AZRDNAZEHDE T 2BEEBRERTETY

NRIVZITY RIVISAZRDIEE

XHGF(Hepatocyte growth factor)

A37210F —fEBARIVZITY RVTSAZRZ2ER D EUCBAEERERM THD. N\
RIVZIT> RIVISAZRE, e MTHEIBIERFZ2FIH 92T 5AZRDNA THD. 5,181
IBEXHSRD, B4 XFODMNATOE-S—/ TN\ P —(cfoTHIfEHEN DL MTHER
IBIERF (HGF) cDNA. pUC BRECHIRUNFNAS VMBI FFE =T,

NRIVZITY RIVISAZRDIBE

m’ % CMV promoter:
promoter Y4 MAODAINZABROTOE—Y—. HGFEREBOFIR2E a3,

human HGF cDNA:

ANIWE/TFY NIWTSAZR
(5,181 bp)

kanamycin’

BGH poly(A):

human HGF cDNA .
kanamycinr:

pUC ori :
PUCARYA—BRRIERFIE <.

W\B.GH poly(A)

HGFREEFhHHATNIZEED

t MHGFEZFDCDNA, £ MHGRERF(3E MR EAR7q21ITAIEL TWS.

OB REAFELFHREORIAGINS T FIL. HGF m-RNADERSHEFELRIA
Oz eI H(CLNE SRRz LS, HGFERBOFIRZM L5,

NFRAS MBI T . TBEE. colilcB DT I AZRMEIRY —H—,
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Process of Development of Novel Coronavirus Vaccine

Coronavirus gene
(S: spike) .ﬁ. 3':

| | )

l Efficacy pharmacology study in infection model
,’-.\ Pharmacology study .
. J l Cli dy

cGMP vaccine production

Safety of DNA plasmid vaccine 1

Since more than 10 years ago, DNA vaccines Safety StUdy »* IND —

have been administered to a total of more
than 1,400 healthy individuals in 12 clinical
studies, and there have been no safety
concerns.
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» MRRENGBMRERIRICIOMAELRUTY L/ \BKEE (CD4+/CD8+
HRE) [Z R SR TE R IE D EE

= BRRIGIRITHL . @%Lﬂﬁ?f%é
» RIFGREMTHEERF 7/ LADEAILLZL
= RYBFZ—IZX T DA EENGL BYRLEE M TEE
» HERE - RNENES. HFIDOREEICENS
= BLEHARANEELY (~6-8 JEfE)
= RERIDAILRERDBEMNTZLN
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T cell response can be detected from the acute infection phase towards immunity

T cell detection

PCR / Antigen detection Antibodies detection

Anamnestic response
fo reinfection

— :
or vaceination T cell response could be stimulated

Virus detectable IgG

& detected even when Ab levels are

Infection
--- Symptom onset

T Cell response

IgM low / undetectable

AN

v i > Adapted fram JAMA_Covid12 and the Path to Immunity_ Stephens_2020 Oct
-1Twk Odays 1wk 2 wk 3wk 4wk 5 wk 6 wk 7 wk I3mo 6mo 1y
Exposure to SARS-CoV-2
What if researchers could evaluate more than just antibody responses? We could have a better understanding of the immune response to SARS-CoV-2
What if research could quantify SARS-CoV-2 immune responses? We could help better prioritize vaccinations in the future

What if we had a research tool that helped assess vaccine efficacy? We could better evaluate vaccination strategies in the future

22
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DNATD UF> DGR ER
AGO0301-COVID19-JN-01 (NCT04463472)
1ﬁila<mkféﬂ%tu_m/2ﬁ%ﬁ NP
1mg 238 fEl @2 [l 57 R R B2 5E (15451)
2mg 23 [l b 2 [0l £5 R IR 252 (15451])

4AG0302-COVID19-JN-01 (NCT04527081)

1)’&;;&&)&%*1%&L71P1/2J%% B K= 5T
2mg 238 [ fm 28] 55 R 9 $E7E (10451)
2mg 4Bl [ fR 28] 55 R A 3 FE (10451)
2mg 23 [ B 3 (81 57 Rl N $27& (10451)

AG0302-COVID19-JN-02: % 5 2% 3£ ]
BERAERREL-T5HR L EP2/35ER : 8T




A== )l

MEFME
Kaneka ’ e
- - —
@) AV X T 77 BeR ik - S H(P’ BAESTRRRN
AGC - /
= * DAICEL
& ctva- | @tk RO e
Ml - I.'I ,
- Aﬂ?fES ‘? M s
BT S | KI5
Stanford <--~ AT s ey !
- J\r OEPS ssn=
ASMO—LEM Yo
PN p W RIFEDIF RN
i PEPTIDC —
& Brickel @””., T —
HER SNEL AL
AR

2(



EEANTRRELZEMEEP1/285 (RARE)

RERRESA:
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SARS-CoV—2Z 24D 41 (RNAD & F > 418 8 2 th K I E~ D)
|+ S1 ol S2 N

S51/32 S2
SA DB0A 242_244del I E484K I : i
D215G|R2461 K417N  |N501Y A701V :
1 1
; Fr
114 306 331 528  [591 |686| 816 910 985 1035 1068 1|163 1211 1273
UK 69-70del 144del N501Y A570D P681H T716l S982A D1118H

Brazil L18F, T20N, P26S, D138Y, R190S, K417T, E484K, N501Y, D614G, H655Y, T10271, V1176F
B.1.1.28.1.

Fold change of Moderna vaccinee sera Pfizer vaccinee sera
ICS0 fromWT |"v4 Tv2 [ v3 | va | V5 | V6 | V7 | V8 | V9 [ V10| V11| V12| V13| V14| V15| V16 | vi7 | Vi8] vio | v20 ]| v21 | v22
UKAB A2 | A7 (1912|1914 (10| 12]|18]|-16]| 19 -18 | +11 1| 1
69-70del | +14 | +14 | 43 | +12 ]| 13| A1 [ #1909 | #1115 14 [ +13 | #1314 | +13 | 40| 40| 15| 43 | +13|+13| 1.4 | +21
144del |11 | 12| 14 |+21 | 12|12 a1 12|42 |41 |+ A3 12| A7 |12 12|13 |+11|-12]|-16]|+11]-13
UK N501Y | +15|[+11[-18 |+16|-20 [+19]|+22|-20 | -1.2 [#46]+29 | -12]-12 | +1.2 16|16 -15] 141 14 | 10
AS70D | +14|+22 | +12|+24 | +17 | +16 | 22 |+15| 10 | +15 | +14 [ +16 | +12 | +15 | +15 [+26 | +12 | +13 [ +18 | +11| 12 | +14
PE81H | +22 | +12 |17 | 15|15 |+10|+11 |14 | 10 | 11 | +11|+10]+12|+12| 13 | +11|-11|-11]-10 13 | -10
T716l F#A AT [ A1 [ +H16 [ +13 ][ +13 | +18 | +11 ] 10 |[+16 | +12 | +14]+1.7 | +14 | +13 [ +11 | +11 | +1.3 [ +11 | +1.6 | +1.1 | +1.1
S882A -1.5 1.8 16| -1.3 AT | A5 A5 |15 12| 16| A6 | AT [15] 19|18 20| 13
D1118H4 | 12 [+11] 12| 14 |+11 /1010|1512 11f10|+11}12] 12|16 16[]-12]15[-12]-13] 17 ]-13

SAAQ

L18F +#19( 10|18 |11 13|10 A5 10 #1218 10 |12 123 | #12 (#1210 |14 |+14)| 14| 15| +1.4

DB0A +12 #1511 [ +21 |11 | +15[+18 | 15 | +14 |[+30| +13 | +11 ] +18] 10 |+12 | +14| 15| -18| 10 [ 18] 1.3 | +1.1

D215G |3 | +11|+11 ]| a2 [ +#13]+1.2] 11 A (#2711 1311 +11 |8 A2 A48 1310 | 1.2 | +1.1
SA .242-244de|m 1013|1847 13| A7 |47 |14 15161614 19|14 |13 |+15|+11][-13 16| -18

R2486I A6 | #1220 A [ 7| 1.2 | #14 A3 (A1 10| AT 15| 1.2 | +16] 10

K417N +16 #1411 |10 | 10 | 12|17 -13[+11|+14]| 13 [+15]+14|+18[+12]|+14

E484K 1.4 1.3 18|19 18

NB01Y | +15|+11| 18 |+16| -20 | +19|+22| 20|12 |+46|+29| 12| 12| +12 1.6

ATOTV L1112 |19 A7) 16014 [ A7 (#1211 (=21 [ 91121312 -1

Red: resistance >2 fold; Green: sensitization =2 fold



— — 23N o . ==
SARS-CoV-2MNSAZE EHE D 573 H (RNAD U F > 1518 i K i SF~ D it )
SA : 242-244del I E484K I o o
R246l K417N _|N501Y alkrm v !
B.1.351. | '
! FF pEiEEcO
114 306 331 591 686 | 816 910 985 10351068 163 1211 127
Moderna RNATYFU 5 #EBEMB 7749 — RNADOFURE®RBENE
2048 P<0.001
4~ P=0.008
3 1024
bn
=
Py 512
g 3 N\ ®
= £
i & 256
a) z
—_— [+ 4
S 2 a 1284
=
L RGLETEE eIl
pr 64|
o=
1 ! | 32
& P
°
NEJM 2021 % N7
% " NEJM 2021
SAA9
L18F | +19 1.1 ] 13 ]
Da0A +12 | #1511 [ #20 [ +11 | +15 | +1.8 | 15 [ +14 [ #3530 | +1.3 | +1.13§+1.8 ] 1.0 |+12 | +14
D2156G | -1.3 | +11 [ +11 | 1.2 | +13 | +1.2 | -1.1 A1 [ #2711 1311 +#11 ] 1.8
SA [242-24adel XN 10 |3 [ a8 [ a7 [ a3 a7 a7 a4 a5 16961419 [14] 13415
R2481 | -16 [+11|-20 |11 )47 |-12]+11 A3 [ A1 10|17 15[12[+16] 10 [+13
K417N f+16 | +14 | 11| 10 | 10 [ 12 [ #1713 [ +11[+14 | 13 | +15§+14 ] +18 | +12 | +14
E484K 14 13 [IEEN 8]0 B
N5O1Y | +1.5[+1.1[-18 |+16| 20 |+19[+22|-20 | -1.2 [$46] +29 | -1.2§ -1.2 | +1.2 1.6
A701V |11l -12.)-19 7 el 4l A7 e 2 411 4211 11412 ] 1312 |11

Red: resistance >2 fold: Green: sensitization >2 fold bioRxiv (https://doi.org.10.1101/2021.01.25.428137 29
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