WO 2022/008687 PCT/EP2021/069070

ATU ATU

v pTM-MVSchw

Figure 1

1/26



WO 2022/008687 PCT/EP2021/069070

ATU1
ATU2
A

ATU1

ATU1 ATU3

Figure 2

2/26



WO 2022/008687 PCT/EP2021/069070

Mokl {F586%
Nott {50)

Fsel {1021)

PSMART-BACY2
TEAE bp

{4540} BesHIT

{39967 BesHIl

Figure 3

3/26



WO 2022/008687 PCT/EP2021/069070

bn
. U
chimeric introg

4/26



WO 2022/008687 PCT/EP2021/069070

Notl Notl

A) T7 promoter

PSMART-BAC-R2.0 (Lucigen)

removal of T7 promoter and BssHII, Fsel and Sall
sites on the backbone

Notl
[
pSMAC
B)
Notl _I_ Notl
hh hdv
N P M F | H L T7t |~
C
Y
Q)
Notl Notl

hdv

pPSMAC-MV

Figure 5

5/26



PCT/EP2021/069070

WO 2022/008687

{2} Motl
{23 720) Swal

5
L
i

o7

PSMAC-MV ; |
24 082 bp o
/]

g E#

’lf!

Figure 6

6/26

_sall (3446)

- Gall {6354}



WO 2022/008687 PCT/EP2021/069070

Intergenic region sequence
BstBl 33

5" TTCGAACTACAGCTCAACTTACCTGCCAAC

Sall mutation
CCCATGCCAGACGACCCAACTAGTACAACCTA
3392
11135 Start-Stop  p promoter

AATCCATTATAAAAAACT ﬂéGGAACCAGGTC C

ACACAGCCGCCAGCCCATCAACCATCCACTCC

1802 Fsel

¥
CACGATTGGAGGCCGGCC 37

B) Bsiwi BssHII

M F H L
|

P
T7 hh Ch
v PSMAC-MV

Figure 7

7/26



WO 2022/008687 PCT/EP2021/069070

(2)
(25 375) Swal
H

i

(T7 promoter,

Sall (3446)
 BsiWI (3526)

. BstBI (4256)
Fsel (4396)

- BssHII (5080)

PSMAC-MV-GM
25 717 bp

(17 860) NotI

Figure 8

8/26



WO 2022/008687 PCT/EP2021/069070

1000+
p=0.0025
1
£33
[ ]
100+
9 :
: ==
3
o
o [
8 (X
T o’
s
(7]
104
3 o
| |
I|I
[ ]
1 T
& &
o3 o
QQO QQ'
OG A’
.
N\ &
& )

Figure 9

9/26



WO 2022/008687 PCT/EP2021/069070

Intergenic region sequence
6 base cutter 3331

NNNCTACAGCTCAACTTACCTGCCAAC

Sall mutation
CCCATGCCAGACGACCCAACTAGTACAACCTA
3392
11135 Start-Stop  p promoter

AATCCATTATAAAAAACT%EGGAACCAGGTCC

ACACAGCCGCCAGCCCATCAACCATCCACTCC

8 base cutter

B) BsiwI 6-base  8-base 6-base  8-base BssHII
cutter  cutter cutter  cutter

N p M F__ H___ L &
T7 hh cﬂu 7t
v pSMAC-MV
Figure 10

10/26



WO 2022/008687 PCT/EP2021/069070

C E3 E2 6KE1L

3744 bp 1380 bp 2064 bp

BsiwlI BssHII

Total 7476 bp

|
=
T7 hh cO

pSMAC-MVSchw

Figure 11

11/26



WO 2022/008687 PCT/EP2021/069070

A)

( MV intergenic region 144 bp)

BstBl
ssHII Sefl

Notl BssHIl BsiWIi Notl BssHI

Construct 2 Construct B

BstBI
Notl BssHII

Bsiwi

Sbfl Sbfl

_|_

o BstBI
BsiwI ‘ f | Notl  BssHII

Construct 1

Figure 12

12/26




WO 2022/008687 PCT/EP2021/069070

(2) Notl 17 promoter
{31 334) Swal

| i
i H
i i
] H

J i

Sall (3446)

/' BSIWI (3526)
_BStBI (3875)
,BstBIL (4057)

L
| chimerjc
' n
rrnB T1 te,_r;;::
Lo,

(26 326) Sbfl._

_—Sall (6829)

- Shfl (7417)
(23 819) Notl ~——#

pPSMAC-MV-CIWIZ
31 676 bp

— BstBl (8801)
" Notl (8937)

“BssHII (11 039)

Sall (13 968)

Figure 13

13/26



WO 2022/008687

ATU2 ATU3
N P'm F H V L
K J—{ K |
T7 hh c':‘g
v

PCT/EP2021/069070

7t

3744bp

+ 13806 + :2064&@

ATU2 ATU3

D

2)

7332 bp

7476 bp

/

Figure 14

14/26



PCT/EP2021/069070

WO 2022/008687

dq £824T
ZIM-£2vHsd

Figure 15

AJYz Juswbely
YO4'Z uawbeld |y~ g

:Buisn 97627 ** EE9 AJljduwy

dqg £999
Z Juawbeay

uojbad ojuabiajuy

ANM

|

£999

dg sz8zz
NIHD-ZWLld

AT T Juswbesq
O T Juswbely Hod

:Buisn 1zz0T ' TEPE Ajdwy

dg 1289
T juswibely

A-d 48I0W04d

<&

a &

1289
€899I 12891
yosur pue defroaQ 1asur pue de[10AQ

AW

-d J9j0Wo0iyg

dg 688+T
AW-E£DVHSd

(r5001) IIHSSE — (9bbE) 1IBS W
soejdoy | DNINOTO

NOISN4-NI
v

dq 60L1E
ZIME-NIHDZ-DVIWS-pasnyg

15/26

SUBSTITUTE SHEET (RULE 26)



WO 2022/008687 PCT/EP2021/069070

T7 terminatop
) ﬂﬂ,,ww:xm}' “ .

L.
‘vw‘;w,mamr mﬁ%f

H

PSMALCI-CIWIZ
31676 bp

s

L

Figure 16

16/26



WO 2022/008687 PCT/EP2021/069070

(T7 promoter]

C

PSMAC-2CHIK-3WIZ
31645 bp

\q\\l

promote’ P

Intergenic region

Figure 17

17/26

SUBSTITUTE SHEET (RULE 26)



WO 2022/008687

control

o-CHIK-E1

x

Plasmid clone CIWIz-B
Rescueclone 1 2 3 4 1 2 3 4

o-Flavivirus-E

75-
55-

Figure 18§

18/26

PCT/EP2021/069070

o-Flavivirus-E

a-Flavivirus-E

a-CHIK-E1



WO 2022/008687 PCT/EP2021/069070

A Growth curve
108.
== MV-schw
106+ - MV-CIWIZ
E ~i~ MV-CIW
2 104 —~ MV-CIZ
O -6- MV-ZIC
102.
10° . ' . .
0 20 40 60 80
Hours post-infection
B Growth curve
107_
-o- MV-Schw
106~ - MV-CIZ
1= -+ MV-2CHIK-3WIZ
§ 105 —~ MV-3CIWIZ
O
|_
104_
103 1 1 1 1
0 20 40 60 80

Hours post-infection

Figure 19

19/26



WO 2022/008687 PCT/EP2021/069070

Immunization

Control: 1. MV-CHIKV
2. MV-WNV
3. MV-ZIKV

ComboVax: 1. MV-2CHIKV-3WIZ
2. MV-ClIZ

0

-1 30 51
Bleed Bleed Bleed
Figure 20

20/26



WO 2022/008687

A

anti-ZIKV igG titer anti-CHIKV IgG titer anti-MV IgG titer

anti-WNV igG titer

ELISA-MV

105+

1 05_ % A ? !
Y § Qg’ e

1044

103_

1024

101_

100-le-2-4-0-0 T T

Day 0 Day 30 Day 51
CHIKV ELISA

- %
2L, °9

104_
103_
102_

101_

100_

T T
Day 30 Day 51

ZIKV ELISA

Day 0

106_
105_
10t % 3
10%4 § %

1027 %

101_

100_

1 1
Day 30 Day 51

WNYV ELISA

Day 0

106_

1054 é

10%- e

103_

102_

101_

100 e e —o

1
Day 0 Day 30 Day 51

21/26

PCT/EP2021/069070

MV-CHIKV
MV-VWWNV
MV-ZIKV
MV-2CHIKV-3WIZ
MVv-CIZ

¢ 6 p OO

o MV-CHIKV
MV-2CHIKV-3WIZ
¢ MV-CIZ

A MV-ZIKV
© MV-2CHIKV-3WIZ

¢ MVCIlZ

o MV-WNV
@ MV-2CHIKV-3WIZ

Figure 21




PCT/EP2021/069070

90+3'c 90+’ 90+I'T 90+37 90+3T 90+IT 90+IT 90+3'T  90+I'T 90+A'T SO+I'S  SO+I'S SO+ SO+IS

€ D€ Dol DL€ DolE Dol CDUE DLE DLTE - eCE COWE DuLE S 0ZE | D€

WNIPBAL - SIPD WIPAN - SI[PD) WNIPBAL SIRD  WINIPSAL S|P WNIPAAL S|)B) WNIPAA S|PD  WNIPAAL  S|1RD)
: : : ‘ €0+3'T

$0+3°7

S0+3'T

lw/0saidL

90+3'T

10+3°T

WO 2022/008687

80+3'T
Ausuap jj92 Jusiayip je
uoIdjul 3s0d sAep g 1e wnipaw pue s|[93 JO 1SdAIeH

d19-AIN T0°0 IO Uoidaju|

wnJas oYM

2,ZE ~ DL€ Wnipaw Al4S-dA
uonesIL 0SaIL wnipaw pue sjj3d uonegnaul ul %3_8 sile
i 1S9AJBH ’

I

uonasju|

22

12Urce

F

SUBSTITUTE SHEET (RULE 26)



WO 2022/008687

TCID50/mi

1,E+08

1,E+08

1,E+07

1,E+06

1,405

1,E+03

PCT/EP2021/069070
[
n
.
s
)
[ H
A
L]
3 4 5 6 7 8

Days post infection

Figure 23

23/26



PCT/EP2021/069070

WO 2022/008687

JojeuiuIIS)~

dg $685T
swouabljue AW

Jolowosd 1] io0jRUILLIBY 4

Jojeulunial H M Jojowold  JolBulLLIR) W

Jojeuis; 4

|

i H

; e
I <l

10008

P —
o J_

< A

ity

<

Jaoudold pW

o T

J03BUILLIBI-N

ﬁ

Jsjowold ¢
Jagouwoad N

<fam <L

e
G

Figure 24

24/26

SUBSTITUTE SHEET (RULE 26)



PCT/EP2021/069070

WO 2022/008687

UORHASU| BUBE)

. i v i

K ,rzmttﬁtﬁtsuomo85«385282Mumommmgﬂﬁﬁ33;935355.0m:um%u553853382«55ESSu:&m_, £
b1t et } } : } } } " } 4 } t ¢ ; i : } } f + } i
B LLaVYYYIYYY LOVYVISD93513131531volvaoLebabayaibonbesiobobesbobobavioglvboelboboevavanlonvyvasolonoLivoiovyyiovanvila +8
{2 44] \-L u!:z_ ruunt. nOuL -E-L ;_-n_ _n-__l 03] EGL AQ
UoIBsU] DU
A 4
K] VYOLLLLOLLIVYIVIVLIIOOVYVIVYLIODD1VYY109vioBohefeo6201eeb060360606001v0vi061e00001vv0n999VVIOVILLIO9YIDOLYDSD £
0T i ¢ } ¢ } t t t } t } t } ; } + } + } ttt]
B3 1lOVVVYVOVYYVYLLIVIVIVYYODLL1IVIIVI99VLIVD0LeBoB030300ebe33006008e0606008yv191vboe1b6000v11980000119919VYVI01999V.I8D R
(vor) \.L nu..._L _HH-i Ho:_ -u:nL H__s_nn_ _Hz_: (0 t&m_ AU
UORIBsU] 3UsDH
G ¥OOLLLLIOLIVYLLOLOVLIOLDLVLI11OVOVIVLO9yiobobebeotyoleeBobolboboboolyov.ioBie0b06119199VLI9VLIOLLID0VI201YYD £
201 -+ " i “ ; " " " } ; i " i ; " “ “ " “ frt-|
/€ 190VYYVYYOVY LIYYOVILYIVOVLYVYYDL19191vooLebohojoifivefel1ohobenbobobovioiyboe1boboev)vodliviiyovyio.Lionovil) .8
(zom) -Em_ *H_:z_ _En< HuL nzmun_ us_L r:.: (0} tam_ Am
uojHiasu] ausg
T ‘ £a8 G . s SR
6 YYSLLLLIOVLLIVVOLYID9YYLo9Y:oBoBebeoliroleebobolbfoboboniyovLoB1eofofioll0191199919191Y19L1991199920LYYD £
_ 1 1 i 1 3 i H H 1 H _
001 e s T e T = ¥ WS SRS S S
£ LLOYYYYOLYYLL9YL9991Lv9dLeBoboyojbfoefieyyobobeoaliobolioyioLybor1BbobouyyovoyyoaovovavLyovyooyyId999YLLD .8
(vot) puz *ININ ey I8y IIHSSE IMISE  INIW (0} pe3s (v

Figure 25 (start)

25/26



PCT/EP2021/069070

WO 2022/008687

UBUSSU| BUss
] < e

LY¥199¥111Y991191Y1voly1o9y:o6obebeabioleebololbob0b6001yov1063e0620:19v1999019909931919199¥2019911301¥Va
]

i ¥ T T T ¥ T ¥ 1 ¥ T £ t
£ LLOVYYVYYYLIVLIVIOLYYYLIOVYIVLIOVLOvivooiebafaioiboefesanbabeabobaboy nivBor1626oeyaivionnvan9l00vIvavadloovyaovyoovLL]

(s11) puz $ININ mey I IIMssd IMISE  INfW {0) g

/S VVOLLLLLLY
| i

ST1

UOILIBSLI BUBS)

A\
/8 YYOLLLLL1YIVYIYYLOYL199Y1991y99290v1a9viabobebesbioieelfoforfoboboniyoyiobi1esbob 9010119100019V 1VYLIYOOVLILIOVYLIIZLYYD

STI %%i%%%%%i%

£ .:o<<¢<¢¢.rq._.._.m._.._.e_u._.cuu.Euu___.._.uuwou._._qwu._.mmo”muuuumummmuuumummuaumumw,q...w._.‘qmomu JOYIVYIVIOOVILYLLIVLIIOLYSYYILLYIOVLLD

| |

(s11) puz Inag W__,__zz Ec_ n__an_ HEL _H_._: (o) tuL

£

S8

(4

Figure 25 (end)

26/26



