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SARS-CoV-2/COVID-19

SARS-CoV-2 = severe acute respiratory syndrome coronavirus 2,
the causative agent of COVID-19

COVID-19 =coronavirus disease 2019
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SARS-CoV-2 has been highly diversified over 2 years

Genomic epidemiology of novel coronavirus - Global subsampling

e Built with nextstrain/ncov. Maintained by the Nextstrain team. Enabled by data from (& &[s).
Showing 3434 of 3434 genomes sampled between Dec 2019 and Nov 2021
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Home 5 News > National consortium to study threats of new SARS-CoV-2 variants

National consortium to study threats of new
SARS-CoV-2 variants

Subscribe to UKRI emails

Sign up for news, views and funding
alerts.

Subscribe

15 January 2021

A new national research project to study the effects of emerging
mutations in SARS-CoV-2 will be launched with £2.5 million
funding from UK Research and Innovation (UKRI).

The ‘G2P-UK' National Virology Consortium* will study how mutations in the virus affect
key outcomes such as

= how transmissible it is
= the severity of COVID-19 it causes
= the effectiveness of vaccines and treatments.
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Motozono et al, Cell Host & Microbe, 2021*

Uriu et al, New England Journal of Medicine, 2021*
Saito et al, Nature, 2021*
Kimura et al, Cell Reports, 2022*

Ferreura et al, J Infect Dis, 2021 #
Mlcochova et al, Nature, 2021 #

*Corresponding author.
#Collaboration with G2P-UK
(Dr. Ravi Gupta)
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Motozono et al,

4 Y453F mutation contributes to:

+ escape from HLA-A24-mediated
cellular immunity

+increase binding affinity to ACE2

L452R mutation contributes to:

- escape from HLA-A24-mediated

cellular immunity

«increase binding affinity to ACE2
+increase viral infectivity & fusogenicity
*enhance virus replication
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Highlights

e L452R and Y453F mutations in the SARS-CoV-2 spike RBM

have emerged

Cell Host & Microbe, 2021%*
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e L452R and Y453F mutants escape HLA-A24-restricted

cellular immunity

e L452R increases viral infectivity and fusogenicity and

promotes viral replication

(CHF5I DI L2=EEL
*x TDIE, yaNust:2)
—L452RZ (L. BROZE,



The Genotype to Phenotype Japan (G2P-Japan) Consortium

o | Izumi Kimura
o R IMSUT

2021

Kimura et aI, Cell Reports - 1 Akatsuki Saito

i SO Nakagawa

Tokai U U Miyazaki
Immune evasion L4520
4 RED Tt .
RSYLTPGD246-253N {1 /. F408 Kenzo Toku naga Chihiro Motozono
34 ; P

jj Kumamoto U

NTD o>
| .> Timelneof Kotaro Shirakawa Takamasa Ueno
G75v 176l | Lambde, Kyoto U | Kumamoto U
GT?E_‘I 6V 2 T859N 'Jgg‘a%sacoem time of
wigh Lambda . . .
I Akifumi Takaori-Kondo
| ey Kyoto U
_Mutation ;‘\ | ASVLTP@DR45.253N
Infectivity/NAb resistance - ";;‘, - £ mutation)
S e Shas Dr. Paul Cardinas
in South American < — N ~ —_
Countries (B>2J35>2>X-F - Fb

L . . '-;j‘?' RZ. ITO7RIL)
S L EDRINA D43 >IN BOVRERRIT N



The Genotype to Phenotype Japan (G2P-Japan) Consortium
20214

Uriu et al, New England Journal o_f Medicine, 2021%*

Convalescent sera

806 235
1 e 378 (3.8%) (gﬁ)
239 a5
o® (70%
L ]

50% neutralization titer (log

257
(3.4x)

5,120+
2,560+
1,280
640
320+
160
80
40+

50% neutralization titer (log2)

0 T T T
Parental Alpha Beta

BNT162b2 recipient sera
239 243
95 (2.9%) (3.0x)
(7.6x)
o ® "y
° i d O

332
(1.9x)

Delta Eps'ilonLam'bda Mu

0 T T T
Parental Alpha Beta

=D DIOFARETESUIEPHinGE

Delta EpsilonLambda Mu

(CEDHTEMMETH D & 2K5L

O

ﬁ 2 | Chiba U

-
Lo
N

<
i

¥

Keiya Uriu
IMSUT

Atsushi Kaneda So Nakagawa

Tokai U

2

Akifumi Takaori-Kondo
Kyoto U

#“ B Kotaro Shirakawa
&y

Kyoto U



The Genotype to Phenotype Japan (G2P-Japan) Consortium

2021

_Saito et al, Nature, 20.

D614G

30,000+

20,000+

10,000

B1.17/
Alpha

B.1.351/
Beta

Floating syncytia (um?)

&~ 30,000 *i Uninfected

E 0B.11

= _ ©B.1.1.7/Alpha
£ 20,0001 i B1.351/Beta
§ xH B.1.617.2/Delta
2 i T

o 10,0001 : =

E ol ;

g & R

e pl==

Uninfected
oD614G

B.1.617.2
Nali
velia

= —T Akatsuki Saito Wﬁ So Nakagawa
'f vl U Miyazaki l i' Tokai U

Terumasa Ikeda
Kumamoto U

Takashi Irie
Hiroshima U

Takasuke Fukuhara
& Hokkaido U

Kotaro Shirakawa
Kyoto U

| Kenzo Tokunaga

_ i Kei Sato (me)
q4 NIID

li | IMSUT

Akifumi Takaori-Kondo
Kyoto U

(&,
1) fHAERES S HIERL
2) RRELREN V\LART—ZRVZEER)
3) k521, 208, RINADOHINDED ([CEERT D
C L& SRsE.



2021 MDG2P-JapanDAFREENDF & &

The Genotype to Phenotype Japan
’ (G2P-Japan) Consortium

| 1 Kei Sato (me) % Takasuke Fukuhara Terumasa Ikeda
#|IMSUT “%4 Hokkaido U = ' | Kumamoto U

d
| Takashi Irie | (-} |Atsushi Kaneda
é Hiroshima U | g alChiba U

48 Keita Matsuno m—_g
W™ Hokkaido U 1

&

: .,k Chihiro Motozono
; Q,. Kumamoto U

i So Nakagawa Akatsuki Saito

"N Tokai U s U Miyazaki
£y Kotaro Shirakawa | .. |Akifumi Takaori-Kondo
= Kyoto U %, Kyoto U

20214
Motozono et al, Cell Host & Microbe, 2021 *

Uriu et al, New England Journal of Medicine, 2021 *
Saito et al, Nature, 2021%*

Kimura et al, Cell Reports, 2022*

Ferreura et al, J Infect Dis, 2021.#

Mlcochova et al, Nature, 2021.#



2021118 : A=o0>% (B.1.1.529, BAX{i) DA

20214

118258 7 IJUAKAER. [EheH TSN K] &UT.
B.1.1.529%# A HIR., WITLUTWLWBRZ EZNTFE
—G2P-Japan. B.1.1.529%#OMAFEE R0

118A26H WHOR., B.1.1.520%#im [BEZIREZEHK (VOC) |
(CERE. A=o0O> (Omicron) #] &6p

12A78H ERXRREEHRZFPFAIL D A=O0O2 DRIRODS

12H25H Xz LU hEULTARE (VOCREMNS1HA)



Z=00>% (B.1.1.529, BAX%#i) Dbk

G2P-Japan A=o0> %2 0> b SMA>I)\— (11HA25~)
| Kei Sato (me)

J | IMSUT
| Takasuke Fukuhara @ | Terumasa Ikeda
Y "\ Hokkaido U &' | Kumamoto U
8 Keita Matsuno Akatsuki Saito
WS Hokkaido U U Miyazaki
Takashi Irie Takamasa Ueno
Hiroshima U Kumamoto U
Terumasa Ikeda ¢y | Kotaro Shirakawa
Kumamoto U = Kyoto U
SRR 1
I
— - ot — Dr. Ravi Gupta
11H26H r7|;\/7I:I >, —HElIC Q (> Ty Tk
ACLSVANA R 1 FUX)




Z=o0>% (B.1.1.529, BA%#t) DR

Suzuki et al, Meng et al,
Nature, in press.* Nature, in press.#*

|Kei Sato (me) *

! Kei Sato (me) * o ¥
| £ 1MsUT

| Takasuke Fukuhara* o) | Terumasa Ikeda
v "\ Hokkaido U E '|Kumamoto U

Akatsuki Saito
U Miyazaki

i Keita Matsuno *
=™ Hokkaido U

Takashi Irie
Hiroshima U

Takamasa Ueno
Kumamoto U

B Kotaro Shirakawa
Kyoto U

Dr. Ravi Gupta*
(> TUwIKRZE,
AFRX)

“rRFINE"

Terumasa Ikeda
Kumamoto U

a4 ’ﬁ,ﬁll‘iiu n




Z=7024% (B.1.1.529, BA%#) [CETSMHFRD

BNT162b2 Regeneron

Meng et al, - " AZOO>HK
. 3 [ =
Nature, in press.#* I N E S w0l -ty ]
] % ‘ ‘:_x.! % i __;_ % 10 10
W | Kei Sato (me) * i b, ;
| y IMSUT ’ ! T T ’ 1 T T a-‘:u“ w0 102 gt 100 10 D':u* 0 10 1t w0t 10

& & & ftf pg/mL pgimL

Terumasa Ikeda i _
RETS . A=o0>%(4.

Kumamoto U R T AR - o
it < AN ra o - JOF > (CKDHRTAL

Akatsuki Saito L | L. [ EEEREL

- . Qiar o A |
U Miyazaki 3% L |
= —
€ | Takamasa Ueno e § =
Kumamoto U Ll E;_I.\:_‘\ N

. | ol ol
Hoffmann & P6himann, caresnt @ Y canome

= Kotaro Shirakawa wat microbiol, 2021. s g

~ Kyoto U g 108 * g. 108 P % 10 % 10 -'-P[_I % 10 —_— g 10 4
%, g 10 il . R '._"3; 3 E s |_| g I—‘
. * % 10+ =4 % "_? g o] o=a % 108 };'— g 100 35 % 100 aa n

Dr. Ravi Gupta Sw L g L ~ 3 2

~ * ~w Az g e B s z Z 108 z 10 z 100

(T2TVUYZKRFE - + 5" i + 3 :

A\ E 100l T T T £ 10 T E ol T T T E ol —— E 108 E
:FUZ) L AV S o & &S & @& & @ & o6
’I/ ¢S ¢ & FEL & o o@"f o

Lower airway Calu-3 Gall bladder H1299 lung

14 : J uil n organoid lung cells organoid epithelial cells Hela-A2 293T-A2
(TMPRSS2 ‘high’) (TMPRSS2 *high’) (TMPRSS2 *high’) {TMPRSS2 ‘low’) (TMPRSS2 ‘low’) (TMPRSS2 ‘low’)




ZA=7024% (B.1.1.529, BA%#) [CET DMK

TMPRSS2 positiv TMPRSS52

Suzuki et al B e, 5 B 12-
, r M?‘ lllllllllllll - ,‘}H c b
3 ® = = 1.0
]
o

Nature, in press.* R SN R -

¥ | I'I.::rui:x:-lugi; ll E 0.8'§ %k
M | Kei Sato (me) * e gl | Y S| RIRR-150 Fo516 &

S2- el 5
100" =544

li : IMSUT Lo, £, M < N-— S 50 " oz
Ti/ ——

(o]
e

A O kDa £

e L -35 0=
Al 885
| Takasuke Fukuharg* *’:i“"'\ T TUBA— 525
: . - N G 5 E
r | H Okka / dO U Hoffmann & Pohlmann, coweet o (8% oo & 8
0, Nat Microbiol, 2021. tesion
= _ ) e
s'i.. P Keita Matsuno* 2 O Parentl T R
E .\‘ , | . 0- Omicron : ‘g
“ Hokkaido U 20 0-0:54E8 @ 2
o -0:3.1E-8 =
Takashi Irie : o

1.0 D

Hiroshima U

0.5

Fusion activity (arbitrary unit)

Terumasa lkeda N
Kumamoto U Time sfter cocutare (b

Omicron

1y ,\, il 174 jEOD)**(J\
IR T - TMPRSS2 usagelCFE#E T D, RINADHF)\TE&

DRZENENE 10D TR




ZA=70>24% (B.1.1.529, BAX%#t) [CEAT S

o

f

@

. fc;;gqiqfcctcd O- ;gg—% ggrllin;octcd -:){:-:2.52 g Sg.‘}]iqfccted u-ggg ¥
1. ©-C BE— o i 0-0: 4.9E- 1. 0-0: 3.3k~
Suzu kl et al O Delta -0:1.8E-15 Delta -©:0.0025 O Delta -0:6.7E—6
Y >0 0 0
© Omicron © Omicron O Omicron
. 1401 41 0.6
Nature, in press.* : 5 o ez
' _ 0.5 F_QFE]E
IS
: . < 120
W | Kei Sato (me) * £ . 041
k '* §110- cCcL
i IMSUT = 0.3
7 §100-ﬁ
ik 0.2 ¥
| Takasuke Fukuhara* . .
| . 01234567115
' HOkkaIdO U dp.i. d.pi. dpi.
5. South Africa 64 Australia 64 Denmark 3. Germany 5. Israel 64 UK 6 USA
. @
ME Keita Matsuno® £ | IR oo b -
y c
| Hokkaido U £ 5, 4) u # 2 3 #1 A
=1 3 34 3- 3
o:‘_’
. . a5 21 2
Takashi Irie s > . "1 y o ?
. . £ T= ™ e 1 N B i . ek o7 prenen
Hiroshima U S o8 I (P e..C.. Y ) S i3 D 1 o] Il
mg N mg.ucm (U(‘_?CDI\« (UEF_',CH m_T:CD(\I (UE(}CN (UE_CCEN
58355 58355 £35®- 5838 53828 B8835- B35g2;
Terumasa Ikeda <750 T UBY “TEEm Y Es “sma ¢ bm < 5a

Kumamoto U

“IRIR TN

A =o0O %,
- AETEHMEL



EAZTORDMRDSHDMNMOTEZEC L

o @ RERE1, 3HEOD X fREELETE
L0\ BSOS ST 0RERe A
| @9 & Cov-2 NZ> toE)

]
1 3 dpi E HESRAR
& M %

(B.1.1)
. O/
'ﬁ b Z/f’f’jg\/}(’/jg»
Y AN DN BORBBEMER M INE |
DZEERDOBRTEZ T8 nI e ?

B.1.1

Wy
o e ASoO %
t £ C MRS FRMRRCRER S B R (R
.. 0 - (RI\ADO5)\DED - (7\/\/1’/7/5’/}\/7’,%30)
BIRNEABVDT) BN ZEMELNDT)
flfEFR S EENE < RS EIEMEL
P ct/uct/uﬂfﬁODWﬂB ES= AcDAIER - EE(C
s %ﬂﬂi/i\w:@;’é (TERY)
~ —EfE{E —>EE
Y *ERLZOENT, SEX LR
iR o BEOHEIBZOT, WRICTAILR
NS RICEENHITS ?
SEVMEENED—E ?




Acknowledgments — G2P-Japan Consortium

The Genotype to Phenotype Japan
& (G2P-Japan) Consortium

_ ! Kei Sato (me) (i | Takasuke Fukuhara Terumasa Ikeda
IMSUT "N Hokkaido U % ' | Kumamoto U

- | Takashi Irie Atsushi Kaneda r.fL Chihiro Motozono
é Hiroshima U “al Chiba U ‘ J). Kumamoto U

£ Keita Matsuno m'.a Nakagawa S| Akatsuki Saito
=W Hokkaido U ¥ 1Tokai U y U Miyazaki

£y Kotaro Shirakawa | . [Akifumi Takaori-Kondo
= Kyoto U %, Kyoto U

Yutaka Suzuki [~
U Tokyo A=

20215F1A~REFETD. G2P-JapanDiATTHE
Motozono et al, Cell Host & Microbe, 2021%*

Uriu et al, New England Journal of Medicine, 2021*
Saito et al, Nature, 2021%*

Kimura et al, Cell Reports, 2022*

Ferreura et al, J Infect Dis, 2021#

Mlcochova et al, Nature, 2021 #

Meng et al, Nature in press#*

Suzuki et al, Nature in press*

| % Takamasa Ueno
8 | Kumamoto U




e % iﬁ: lE ‘

2




Thanks for your kind attention ©

%gﬂ’@ ‘
fe*aem\
{SYSTEMS VIROLOGY

.@@.
\
4




	スライド番号 1
	スライド番号 2
	スライド番号 3
	スライド番号 4
	スライド番号 5
	スライド番号 6
	スライド番号 7
	スライド番号 8
	スライド番号 9
	スライド番号 10
	スライド番号 11
	スライド番号 12
	スライド番号 13
	スライド番号 14
	スライド番号 15
	スライド番号 16
	スライド番号 17
	スライド番号 18
	スライド番号 19
	スライド番号 20
	スライド番号 21
	スライド番号 22

