WO 2020/128037

PCT/EP2019/086788
1/28

Scal (5723)
HindI1I (5783)

Xmal (1067)

pET-CMV-Ntt830B-Ab36
5959 bp

UthSI (1068)
Smal (1069)
Clal (1250)
Acul (1599)
ARvNI (1732)
Pcil (2141)
Sapl (2258)

BstZ171 (2374)
FspAl (3164)

FIG. 1



WO 2020/128037 PCT/EP2019/086788
2/28

kDa

70
53
35

25

15




WO 2020/128037 PCT/EP2019/086788
3/28

FIG. 2C




WO 2020/128037 PCT/EP2019/086788
4/28




WO 2020/128037 PCT/EP2019/086788
5/28

2.0=-
1.5-
o
3
a) 1 0-
O
0.5+
0.0
Abetai1-42 CMV-Ntt830- CMV-Ntt830 VLP
Ab36 VLP

FIG. 4



WO 2020/128037 PCT/EP2019/086788
6/28

10000
[ J
=T [ |
3 —— ==
Q 1000 —
@]
100 T T T
CMV-Ntt830 CMV-Nit830 CMV-Nit830
Ab16 VLP Ab17 VLP Ab36 VLP
FIG. 5A




WO 2020/128037 PCT/EP2019/086788
7/28

Sral(nge)  Cal(n7a)
Sphl (6082) |/ T7 promoter
EcoNI (6017)_ N | [/ Xl
Gy~ N\ | [/, ’  Neol(o)
PN AN 2
Bst E11 (6267 ;\“\k

Hpal (5047)

Buol(si80)
7210 bp

Rop——%
BotZa7l (4818)__—", }
el S R‘hﬂl(mg

o b N

s A NN\ e i)
il /- L \ \ Pacl (2220)
ColE1, pBR322 orf el e .‘ Awﬂ {mq)

ﬂm III {2570
Alo1(2606)

FIG. 6



WO 2020/128037 PCT/EP2019/086788
8/28

kDa

70

55

35
25

15

FIG. 7B



WO 2020/128037

PCT/EP2019/086788

9/28

FIG. 8A

IgG anti-Ara h202
Absorbance at 450 nm

1.4=
1.25
1.0+
0.8~
0.6~
0.4+
0.24
0.0

FIG. 8B

T kz{,' T l‘“‘l 1
10° 10" 102 10° 10 105 10° 107

Dilution

- CMV-M-Arah202 30 microg
-w= Ara h 202 10 microg

FIG. 9



WO 2020/128037 PCT/EP2019/086788

10/28
Balb/c
{ 5
Sensitization Vaccination Challenge
Day 0-7-14 30 42
5 Mg roasted 30 pug « 20 pg roasted peanut
peanut extract vaccine in extract in 150 pl PBS i.v.
150 pl PBS - rectal temperature
s.C.
+ Local 8kin Prick Test
FIG. 10A
- AV
i @ CWOV Ara h202 200+
%4 E e g 1501
LY 2
o § 100 e
% ? g T
%4— % 50
£+
N T o
minustes afer iy, injeckon CMV  CMV Ara h202
FIG. 10B

" S

dot diameter ([mm)
e

=

iy CMY Ara h202

FIG. 10C



WO 2020/128037 PCT/EP2019/086788
11/28

Kpnl (7211)
Acc65]1 (7207) fBﬂEi (7224)

Ahdl (6761)\ Fel (_187)\ Pacl (7288)
Ndel(6502) I /sl (7292)
TmemQter\ > CMV Nﬁ330\\ / / / BlpI(7310)

BsrGI (6394) Dralll (245)
/
AfII( 6367)\\ Alol (281)

Not1(6354) \ Psil(370)

HindII ( 634?) KmR
FeID1 , ——_ Xmal (1067)
CMV-CP N

. UthSI (1068)

Mscl (5686) \S 1 (1069)
. Smal (106

Neol(5069) \\ AN ’
Xbal(5030) \ " Clal (1250)

SgrAl (4923)\\ pET28-CMVBxFeld1-CMVit -*'\ Q\sz 50
T7 promoter, 7392 bp (N
Sphl (47?5) \ AoNI (1732)
T—
ApaBl (456") - Peil (2141)
1\\\ \'3.;\\\&”‘"«..
BstAP1 (4566)\ . - SapI(2258)
" x_‘\
Miul (4242)&5 ; BstZ171(2374)
T
Bell (4228) _ P 3 PpuMI (3136)
BstEIL(1060) 7 \ ~_FipAl(3164)
7 \ Fspl (3164)
Apal (402 lacl .
pal (4039) / Hpal(3740) ™. “Bgll(3185)
PspOMI (4035) EcoRV(3706)  [SrAT(3400

FIG. 11



WO 2020/128037 PCT/EP2019/086788
12/28

FIG. 12B FIG. 12C



WO 2020/128037 PCT/EP2019/086788
13/28

2.5-
-E
5o 2.0~
E-&
EE 1.5+
£8
© C 1.0m
i
2 0.5+
L2
4]
0. Oy

1 T 1 T T
10 30 90 270 810 2430729021870

- Fel d1 10 microg
wge ¢ CMV-Ntt830-Feld12 25 microg
e CMV-M-Fel 25 microg

FIG. 13



WO 2020/128037 PCT/EP2019/086788

14/28
Balb/c
Sensitization Vaccination  Challenge
Day 0 21 42
1 pg Fe d 1extract 30 pg 3 ug roasted Fel d 1 in
vaccine in 150 ul PBS i.v.
150 pl PBS -» rectal temperature
S.C.
FIG. 14A
- MV
= CMV-M-Fel

temperature {°C)

3 . v r T )
o 10 20 30 40 50
minutes after L.v. injection

FIG. 14B



WO 2020/128037 PCT/EP2019/086788
15/28

Ndel (6205)AhdI (6464)

Fsel (68g90)
Accts] (6910)

Kpnl (6914)
5-Tag

Bael (6g927)

Pacl (6g91)
Avrll (6995)
BlpI (7013)

Dralll (245)

RBS
T7 promoter

lacO
Bsr GI (6097)
DuetDOWN1 Primer #71179-3

DuetUP2 Primer #71180-3
AfII (6o70)

Alpl (281)

Psil (370)

KmR

Clal (1250)

Notl (6o57)
HindlII {(6050)
BamHI (5374)
Neol (50649)
Xbal (5030)

Eglll (4964)
SgrAl (4923)

\
CMV-Ntt830

Acul (1599)
CMV-18nanp

pET28-CMVB2x19nanp-CMVtt

T7 promoter :
19nanp 7095 bp | ALwNI (1732)

Sphl (4775) _
.._?;\/PmI (2141)

ApaBI (4567) “S__Sapl (2258)
Bst APT (4566) F Y BstZayl (2374)
Mul (4242) = PpuMI (3136)

Bell (4228) FspAl (3164)

Fepl (216
BstEII (4060) sp1 (3164)
BglI (3185)
Apal (4039) PahAT (3401)

‘ Hpal (3740)
PspOMI (4035) "EcoRV (3706)

FIG. 15



WO 2020/128037 PCT/EP2019/086788
16/28

FIG. 16




WO 2020/128037 PCT/EP2019/086788
17/28

Bam HI (5320)
Sacll (a6 | Aoel (5586)
BseRI (5148 ? Sen (57410

Sall (5120 \ fl anhd g;;ﬁ;;i&]
Neol (5060) \ﬂ\\ / .y /f Notl (5608)

| A Bl (s85)
! 5| i / ilfl ;’iﬁ’f f’"’wfw flon

l .
BollI (4964) *\\‘ | " Dralll (2a5)
Sg'mu E49~22;]§\ | l][’ i “g o ."wi_u_.eﬂul {281}

W
Sphl (4775), ‘A\I
ApaBl (4567 4 |

\ AsiZI (545)
Yy \ ‘n Bgy
BstAPI (4566) | \\ PouT (g45)

Ml (qzqe w
i\
Boll (4228) \

AV pET-CMV-Ntt830B-egy J ‘
BstEII (4060) 4, | | W\ Thst (o68)
“\\,\\ h 5077 bp —
Apel Mﬁgg]ﬁ \\& i [ "%1 Sreal (voby)
PspOMI [40\35);&‘};& K’s{ﬂui (12500
- ,
EcoRV (3796) % ' Acul (1559)
M”m,___' R &'g_
Hpal (3740)_ A N AT (7a)
PshAT (3401) \% M Pel (2241)
— b} p
Boll (3185) > (N NSl (2259
, " \
Fepl (3164) PouMI (3336) BaTa71 (2374)

FspAl (3164}

FIG. 18



WO 2020/128037 PCT/EP2019/086788
18/28

FIG. 19A

FIG. 19B



WO 2020/128037 PCT/EP2019/086788
19/28

FIG. 19C

FIG. 20A



WO 2020/128037 PCT/EP2019/086788
20/28

FIG. 20B FIG. 20C

FIG. 20D



WO 2020/128037 PCT/EP2019/086788

21/28
Sgral(7o37)
Sph1{688g) T7 promoter
EcoMI (6824) ,
Xbai{g1)
ApaBI (5681) BamHI (384)
BstAPI (6680) \ fl-IL5

CMVB3d-flILS

BapMI (680)

- Psti{691)

Spel(735)

HindII {1186)
Nofl{1193)

AAT (1206)
BerGI(iz233)
T7 promoter
MNdel {1341)
CMvVtt
Feel{zoz26)
Azi8l(z035)
Acctsl (z046)
Kpni(2o50)
Bael (z063)

Mhul{63s6])
BsfEIL (B174)
laci

Apal (6153)
FPepOMI{(6149)

Apal(s854) = pETDU-CMVB3d-flIL5-CMVtt

&
PpuMI{(5487) =117 bp

Bpuiol{5387)

BstZ171{4725)
Pacl{ziz7)
Avrli{z2131)

\ \ Dralll (zq77)
\ \ Alol{zs13)

Sapl (4609)

Pril (4492)

AhuNI(4083)
Psil (2602)

Fapl(3109]

\ Sspl{2682)

\,’ EBeal(zg48)
Bgll (z3007)

FIG. 21A



WO 2020/128037 PCT/EP2019/086788

22/28
Sphl (6868)
Sgral (wo16)
EcolI (6803)

ApaB1 (6660) \x j {/  Ti promoter
BstAPI (6650) \ \ / i
SEAPI(6659) Y Y /" BamHI (375)

- N \ ‘ 37
MI(6335) N\ \ \& / fl-IL5

BsiEl (G153) ‘\.ﬁ
laci

CMVB3-l-ILS

BapMI {671}

",

Apal(6132) = T Pst1(682)
) \ f'/f Spel {7=26)
PepOMI{6128) o
s e K 17 promoter
Hpails - B
pal {(5833] \E,};?\Hmdlzl {11 &)5)
| B Motl{ia7z
_’/—7}3-— _ UR2-FITI E-CM/H W )
usn(sacey——  PETDU-CMVB3-fIIL5-CMVit \K“ﬂ“ (12809
- i R -
Bpu1ol (5366) 1 7096 bp ‘I;SVPGI‘ (1212)
{ . Ndel{1320)
\‘?Q\\: CMV-NIt830
f,, ‘; ;‘x\f&ﬁ {=o05)
BstZ171{4704) o ot ! \\“ AsiSl {z014)
r Y

e
Sapl(assg)

y IHR’\\\\ i\» \‘Accﬁ sl{zo25)

. S | pnl{zozg)
Peil (g471) \ \; \ Bael (2042)
; Pacl{zi106)
a4 Ty T ' A v
Al (go62) P ! a\ | Avril (2110)
Fspl (3088) | \ Dralll (2456)
5 | Alol{za92)
Bgll {2086)
Beal{zozv) Peil{z2581])
Sapl (2661)

FIG. 21B



WO 2020/128037 PCT/EP2019/086788
23/28

FIG. 22b



WO 2020/128037 PCT/EP2019/086788
24/28

FIG. 23A FIG. 23B

kDa

FIG. 23C FIG. 23D



WO 2020/128037 PCT/EP2019/086788
25/28

EcoMl(7214)

ApaBl (7o) Sphl {7279)

EstAPI (Fo70o) Sgral (7427)

MRI(6746) T7 pramoter
Xbal {31}
BamHI(384)
fl-IL&
CMVYB3d-2xflILS

" fl-IL5

BetEIl (656.4)
lagl
Apal (6543)

PspOMI(6539)

Hpal (6244) Spel{1125)
HindlI {1576)
PpuMI (5877)  Notl (1583)
Bpuiol (57771 i ; o AfI (1506)
T~ pETDu-CMVB3d-2xflIL5-CMVtt

T7 promoter

7507 bp BarGI (1623)

Wdel (1751)
cMvet

Fael{2416)
AziBl (z425)

.
Acc6s1(2436])

BstZi7l{5115)

SapI(4900)

Bril {488 1)

(4882) Hpmli(z440)

Bael(2453)

Pacl{=z517)

‘\ Y Avrll (z521)
Dralll (2867

AhuNI (a473]

Ap
Fapli3499)

Bgll(3397) Alol{zg03)
Bzal(3338) Psil (zo92)
Sspl(307z)

FIG. 24



WO 2020/128037 PCT/EP2019/086788
26/28

FIG. 26B



WO 2020/128037 PCT/EP2019/086788

27/28
Clal (wioz]
SgrAl (=148) T7 promoter
Sphl (7ooo) Xbal{z1)
Erolil (6935) Xeol I:?D)
Bl {67oz)
ApaBl(6752) EamHI{=84]
EstAPI (B7g1) \ SexAl(4539)
Mul {645~
(6467 ciL1b
Bell (6453) NRLERINI CMVB3d-ciL1b

BatEll (6285) Mscl(8o8)

lacl
Spel (B48]
Apal (6204) Hindlll {1297)
PepOMI (6260)
AT (1317)

Hpal(5965) f BsrGl (1344)
PpuMl {5598) /—a— pETDuU-CMVB3d-cIL1b-CMVtt . I7 promoter
i -u__ig‘uiiel (1452}
Bpu1ol(5498) ! 7z28 bp CMVEt
Fzel(2137)
BatZi71(4836) AsiSI(2146)
\\J Acctsl(z157)
Sapl{q7= G)___J Epnl (=161)
Pril (4603) N \IE&EI (2174)
\ \ Pacl (=238
. !
AN (g4194) EBlpI{=2260)
Dralll {=2588)

Ap

Fapl (32=20) |

Bogll(=5118) Peil (2713)
Beal{zosg) Sspl{2793)

"'.X Alol (2624)

FIG. 27



WO 2020/128037 PCT/EP2019/086788
28/28

kDa

FIG. 29A FIG. 29B



