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Summary

SCV-vaccines are safe in the SCID mouse De novo synthesis of ZIKVy, a virus

« Sementis Copenhagen Vector (SCV) is a new poxvirus vaccine vector model of lethal progreSSive vaccinia. Une(]Uivoca”y aSSOCiated with miCrOCepha|y

platform.

« SCV vaccines replicate their genome, but are unable to produce viral

progeny in vivo due to targeted deletion of D13L, which encodes an A {Cle™]E NS1_JNS2A[26]  NS3  J4AJNs4B | ) —
essential assembly protein. o 10, 0<0.001 L oL 2 3 4
. . . iy promoter 1915 bp 1969 bp —_— 3 6 7 HDVr-pA
« SCV vaccines can be manufactured in CHO cells expressing D13 and = B VACVY but not SCV —— P 679bp 1293 bp™ 1826 bp 1348 bp 1
E‘E ]
the host range factor factor CP77. = 0 SCV-CHIK vaccine, results in weight UTR - linker 1080 bp
* Herein we describe SCV-ZIKA/CHIK, a single vector construct vaccine > .5 il loss in SCID mice _ . _ _
encoding the structural protein cassettes of both Zika virus and @ De novo generation of ZIKVy,, by a modified circular polymerase extension
chikungunya virus & =10 VACNY reaction using 8 synthetics overlapping oligonucleotides . Sequence obtained
' t 15 —O0— from RNA-Seq of brain from aborted foetus with microcephaly KU527068.
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ZIKV ..,y mouse model of foetal brain
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e Vaccinia virus (VACV) vaccination successfully eradicated smallpox and 100 ! |nfeCt|On n ”:NAR X IFNAR MICe
a number of recombinant VACV-based vaccine vector systems have = 801 SCV-CHIK
been developed. % 60 - - VACV, but not SCV ZIKV 4 fOEtal
 The advantages of VACV-based systems include a large transgene o _ VACV vaccine, re_sul?s in a infection model.
payload capacity, minimal risk of host genome integration, induction of © 40 . el mfer:]:;[(l:oen e ey
robust and long-lived cell-mediated and humoral immune responses, 20 - 0<0.001 pregngﬁ?'dams onof,
and established manufacturing processes with cold chain-independent | y or E12.5; IFNAR-/-
. : : 0¢ ] " A females mated with
distribution capacity. 0 5 10 15 100 ENIARUL (o e
« Adisadvantage of current VACV-based systems is manufacture usually Day post infection (Setoh et al 2017).

requires primary chicken embryo fibroblasts.

e Chikungunya virus (CHIKV) is an alphavirus transmitted by Aedes
aegypti responsible for a recent global epidemic causing millions of
cases of arthritic disease.

Female mice >8 weeks
old show no
symptoms after
ZIKV 1o iNfection.

SCV-ZIKA/CHIK vaccine design & rationale

IUGR —intrauterine
growth restriction

o Zika virus is an emerging flavivirus transmitted by Aedes aegypti and Is
responsible for congenital Zika syndrome caused by infection of foetal
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brains in utero, and is also able to infect testes. vacy PR ERIY A40R * — deformed foetus
 We have recently reported successful preclinical testing of a SCV-CHIK VACV-CHIK-IE C_EB_EZ_GK_El AAOR SCV-ZIKA/CHIK or foetal placental
vaccine, encoding the full structural protein cassette of CHIKV construction. MASSES
_ Insertion of structural protein SCV-ZIKA/CHIK tect
 (Eldi et al Molecular Therapy 2017). vacv-crik [ o - CEEEEE @ CHH(S TS foetmpt:faiic >
] r (C-E3-E2-6K-E1) and Zika virus infection in this model
scv-zikacrik [EERH o (PTME) and (PCT/AU2017/050879)
" " " removal of D13L.
SCV-vaccine production in SCS cells vacv-cni (RO}
scv-zikacHiKk —{re—N—
\ SCV-vaccine production in : _ :
SCV- (= Eny = Viralgenome ) modified CHO cells; SCV Cell 5 — 2 S OV7IK ATCHIK ZIKV\ 4z Mouse model testes infection in
vaccine amplification Substrate — SCS cells . = {» ira ZIKV\ ) e | .
SO genort . stuclural i S vaccination IFNAR" male mice
_~ CPTT l SCS cells express CP77 the host IS ampIieation  yoteins 8 rationale
Niclels range factor which makes CHO cells N La%e one N Iné?]%trlr?g ;;hﬁ;::gtei!?
CP77 & D13L Late Gene permissive for VACV and SCV gel Q 9 piim
\Expression replication. expression ’ ; exp(rzjéos,i(z)ono(;:fog|ls\s/)’and
CHIKV :
D13 l SCS cells express D13, the essential Host cell I structural s - CHIKVimmunogens. No
assembly protein deleted from SCV. nucleus AD13L - - viral progeny_due to lack
(@5 = 22" e Assembl This deletion renders SCV vaccine —_— P & of essential D13L
\2) N\a’t y unable to generate viral progeny in \ No SCV assembly / E assembly protein
human cells. -
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SCV vaccine = 10 sSCV g D "
3 10 production 50 vaccine SCV-CHIK induces anti-CHIKV antibodies e NN - FERR
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E ey & 100 maintained and protects against CHIKV arthritis e e g v W R
- 1[}2‘ vﬁcv . . ::' after 30 : ek ; : | i ’ ‘ A ey ( ‘:""‘ ™
. Illustrating > 104 ' Soiel, ; :
@ 1. —o— T passages r
@ >1000 fold O L of SCS .
s SCV-CHIK increase in > - - p=0.005
o = 36 hrs. n [0
£ 0.1 —— L6 30 o= 3 "
0 20 40 60 Passage number & C oy Ly - ZIKV 1o INfECtION Of testes . Testes are stained by IHC with anti-pan flavivirus antibody
Hours post infection O .E O u I:IE 4G2. Top row ZIKA virus infected, bottom row controls. SCV-ZIKA/CHIK protects against testes
o E O O infection in this model (PCT/AU2017/050879)
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D13 SCV is e, ot (inV\g?SDclcjls) SCV-CHIK D,-&,, ’E?.Ih To our knowledge this represents the first single vector construct, multi-
unable to b SCV is able to 4 disease vaccine encoding large polyproteins, which offers both simplified
assemble *-‘-‘_. L S assemble A single vaccination with SCV-CHIK induces neutralising antibody manufacturing and formulation, and reduced “shot burden” for these often
I responses to CHIKV; at 10e7 these are comparable with those co-circulating arboviruses.
arrested at \ - immature obtained with replication competent VACV-CHIK.
the virions Similar data was obtained for SCV-ZIKA/CHIK (PCT/AU2017/050879) We envisage toxicology and safety to be comparable with Modified
: Vaccinia Ankara (INVAMUNE ®).
viroplasma
(V) stage MV — mature
virions
: Human cell lines 60| - SCV-CHIK 105
O SCV-CHIK 1046
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_ _ A single vaccination with SCV-CHIK protects against foot swelling
VACV, but not SCV vaccines, are able to generate viral progeny and generate (arthritis) in an adult wild-type mouse model.

large plaques in human cell lines (Staining by IFA with anti-VACV antibody). Similar data was obtained for SCV-ZIKA/CHIK (PCT/AU2017/050879)
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