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Activation of Cytotoxic and Regulatory Functions of NK
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Therapeutic effect of both VA7-EGFP and Ad5A24 viruses was tested in subcutaneous
Saos2LM7 human osteosarcoma tumors implanted into nude mice.
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ORIGINAL ARTICLE
Semliki Forest virus biodistribution in tumor-free and 4T1

mammary tumor-bearing mice: a comparison of transgene
delivery by recombinant virus particles and naked
RNA replicon

J Vasilevska', D Skrastina', K Spunde', H Garoff?, T Kozlovska' and A Zajakina'
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Nekoncentréts viruss: 3,3x108 v.d
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RNA inoculation
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ORIGINAL ARTICLE
Enhanced specific delivery and targeting of oncolytic Sindbis
viral vectors by modulating vascular leakiness in tumor
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MTT assay FACS assay
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5-Fluorouracil-related enhancement of adenoviral infection
is Coxsackievirus-adenovirus receptor independent and
associated with morphological changes in lipid membranes
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B16-F10 mouse melanoma treatment
with recSFV vector in vitro

N

Infection with Electroporation with
recSFV viral particles recSFV RNA

B16-F10 cell mololayer B16-F10 cell mololayer

2012. October 25-29: The European Society of Gene and Cell Therapy Congress.

“Intratumoral delivery and biodistribution of oncolytic alphaviral vectors in mouse
melanoma model” authors: Jelena Vasilevska, Dace Skrastina, SvetlanalLubina,
Tatjana Kozlovska, Anna Zajakina. France, Versailles.



RecSFYV virus biodistribution in
melanoma B16-F10 tumor-bearing mice
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RecSFV virus distribution inB16-F10
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B16 melanoma ex vivo infection




Secinajumi:

Tika izpétita rekombinanta SFV virusa izplatiSanas Balb/C pelu modeli un 4T1
pelu krats véza modell; Vasilevska et all 2012, Semliki Forest virus
biodistribution in tumor-free and 4T1 mammary tumor-bearing mice: a
comparison of transgene delivery by recombinant virus particles and naked
RNA replicon. Cancer Gene Ther. 2012 Aug;19(8):579-87)

Tika izpétita SFV un Sindbis virusa transdukcijas spé€ja un citotoksiskais
efekts, inficgjot dazadas pelu un cilvéka véza $ianu kultdras. Stnu
proliferacijas inhib&Sanai tika izanalizétas dazadas Sunu apstradasanas
stratégijas kombinéjot SFV virusu ar 5-FU (publikacija ir sagatavota Gene
Therapy Journal).

Tika uzsakti eksperimenti lai izpétitu SFV virusa transdukcijas spéjas un
citotoksisko efektu kombinacija ar doksorubicinu

Tika uzsakti eksperimenti lai izpétitu SFV virusa izplatiSanos B16-F10 pelu
audzéju modelt (melanoma) (2012, tézes Francija).
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Oncolytic Sindbis Virus Targets Tumors Defective
in the Interferon Response and Induces Significant
Bystander Antitumor Immunity In Vivo

Pong-Yu Huang', Jih-Huong Guo' and Lih-Hwa Hwang'-?

Graduate Institute of Microbiology, National Taiwan Uni
National Yang-Ming University, Taipei, Taiwan

www.moleculartherapy.org vol. 20 no. 2, 298-305 feb. 2012
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Alphaviral cytotoxicity and its implication in vector

development
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RNA vectors:

Replication-deficient
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pSFV-1 (Liljestrom and Garoff, 1991)3
pSFV-3 (Liljestrom and Garoff, 1991)3!

Non-cytopathic
SFV(PD) (Lundstrom et al., 2003)°
SFV(PD713P) (Lundstrom et al., 2003)°!

Helper-1 (Liljestrom and Garoff, 1991y’ |
Helper-2 (Berglund et al., 1993)41
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(Smerdou and Liljestrom, 1999)*
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pSinRep5 (Xiong et al., 1989)32

pSINrep19 (Agapov et al., 1998)50
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DH(26S)

(Bredenbeck et al., 1993)°”
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(Frolov et al., 1997)47

Schematic diagram of recombinant constructs developed on the basis of alphaviruses.



Replication-competent
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Schematic diagram of recombinant constructs developed on the basis of alphaviruses.



RNA interference alfavirusi
gene silencing

e
genu terapija

v" Semliki Forest virus (SFV)
v Sindbis virus (SIN)
v" Venezuelan Equine Encephalitis virus (VEE)



Alfavirusu vektoru prieksrocibas génu terapijas méerkiem

v augsts transgéna produkcijas limenis
v'plass Sunu tropisms

v'pietiekosa vektora kapacitate
v'biodross cilvékiem

v'citopatiskais efekts

v'nav vektora pre-imunitates

v'ir iesp€jams ieglt augstu virusa titru



Comparison of recombinant hepatitis B virus core (HBc) gene expression by three
vectors: pSFVC, pSFV1, pCytTS. (Zajakina et al, 2009)

Kinetic of GFP protein expression in BHK cells transfected with pCytTS/EGFP. Induction
time is indicated (3, 6, and 9 days), unpublished.
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Table 1. Application of alphavirus vectors for generation of tumor vaccines.

Target Gene Vector/Delivery Response Ref
Brain tumor IL-12 SFV/particles Immunogenicity [19]
Cervical cancer HPV E6-E7 SFV/particles Tumor protection [20]
Glioma B16, 203 SFV/particles Tumor protection [28]
Tumor B-gal SFV/RNA Tumor protection [26]
Tumor HPV E7 VEE/particles Tumor protection [27]
Tumor HPVE7-VP22 SIN/particles CDS8" T-cell response  [21]
Tumor P8ISA SFV/particles Tumor protection [22]
Tumor antigen =~ MHC Class II SFV/particles, DNA  Immunogenicity [23

Tumor antigen ~ P185 SFV/particles CTL, tumor protection [25]
Tumor antigen  Tyr-related prot-1 SIN/DNA Antitumor activity [24]
Melanoma MUC18 SIN/DNA Tumor protection [29]
Tumor Neu VEE/particles Tumor protection [30]
Prostate cancer = PSMA VEE/particles Immunogenicity [31]

B-gal, B-galactosidase; CTL, Cytotoxic T-lymphocyte activity; HPV, human papilloma virus; IL,
mterleukin; MHC, major histocompatibility complex; MCAM, melanoma cell adhesion molecule;
PSMA, prostate-specific membrane antigen; SFV, Semliki Forest virus; SIN, Sindbis virus; VEE,
Venezuelan equine encephalitis virus.

Lundstrom, 2009



Alphavirus vectors

induce protective and therapeutic immune responses

against many tumor associated antigens

A phase I/Il clinical trial for a CEA

(Carcinoembryonic Antigen) tumor vaccine

Colorectal cancer
Colorectal liver metastases
Breast cancer

Lung cancer

Skeletal metastases
Nonmalignant liver disease
Pancreatic disease
Smoking

Ageing

Atherosclerosis

antitumoral efficacy by expressing

antitumoral molecules in tumor cells:

cytokines, antiangiogenic factors
or toxic proteins

LipoVIL12 are in Phase I/Il Clinical trials

in Europe against seven major

human malignancies

(lung, breast, prostate, pancreatic, head & neck,
melanoma and kidney carcinomas).
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ORIGINAL ARTICLE
A Semliki Forest virus vector engineered to express IFNa
Induces efficient elimination of established tumors
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Biodistribution and Tumor Infectivity
of Semliki Forest Virus Vectors in Mice:

Effects of Re-administration Mol Ther. 2007 Dec;15(12):2164-71. 2007

Juan R Rodrigquez-Madoz', |esus Prieto’ and Cristian Smerdou’
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http://www.ncbi.nlm.nih.gov/pubmed/17667947

Alfavirusa rekKSFV1/Enh.Luc ekspresija pelu kriits veza modeli

virusa daudzums:
> Nekoncentréts viruss: 3,3x108 v.d
> Koncentréts viruss: 1,6x10° v.d.

-

rekSFV/Enh.Luc




Génu terapijas problémas:

1.génu piegade (biodistribution)
2.biodrosiba
3.efektivitate

Alfavirusu vektori

génu piegade

- nespecifiska piegade

- pret vektora imunitate atkartotas infekcijas gadijuma
+ inficé dendritu Stinas

+ nav preimunitates

biodrosiba

- relativi bistami

+ neintegrejas genoma

+ replikacijas gadijuma neizraisa smagu saslimsanu

efektivitate

- ierobezots ekspresijas laiks

+ augstais produkcijas limenis

+ induce apoptozi

+ atra terapeitiska géna ekspresija



In vivo pétijuma uzdevumes:
Parbaudit un optimizét SFV vaditas Luciferazes géna ekspresiju in vivo
Stratégija

1.1zpétit transgéna biosadale in vivo izmantojot:
v'Virusu dalinas

v'Brivas RNS ievadi$anu

v'RNS/liposomu kompleksu ievadisanu

2. Modelét transgéna ekspresiju in vivo izmantojot dazadas transgéna
ievadisanas kombinacijas:

v'Infekcija+briva RNS

v'Infekcija + RNS/liposomu komplekss + briva RNS....

3. Alfavirusu génu piegades un onkolitiskas 1pasibas raksturosana pelu audzéju
modelos



A. B.
) ) ) Comparison of SFV1/EGFP virus concentration protocols
Comparison of SFV1/EGFP virus concentration protocols (real-ime PCR)
(EGFP expression) -
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Comparison of ultracentrifugation methods for concentration of recombinant
alphaviruses: iodixanol and sucrose cushions
(Hutornojs et al, 2011, submitted at Biol. Pocedures online)



Enveloped virus

Icosahedron : 240 copies of 1 protein
Alphaviruses Spherical  : 65-70nm

Envelope : 80 trimer spikes

each spike = 3 x E1/E2 heterodimers /
icosahedron /

lipid bilayer
Surface glycoproteins

(blue = surface glycoprotein) icosahedron

(green = lipid bilayer)

Mancini et al, 2000



SFV1/GFP SFV1/Red

SFV/GFP SFV/RFP
virus virus

mix

GFP primers:(dir) TTCAAGATCCGCCACAAC
(rev) GACTGGGTGCTCAGGTAG

n RFP primers: (dir) CAAGGAGTTCATGCGCTT
(rev) CACCTTGGAGCCGTACTG

viral RNA isolation
i

real-time Sybr green quantification

Reference virus as an internal standard for Semliki Forest virus real-time PCR quantification
(Zajakina et al, 2011, Current Opinion in Biotechnology, Vol: 22: S113-114)



SFV1/GFP SFV1/Red

2,60 x 107 i.u./ml 0,56 x 107 i.u./ml

Reference virus as an internal standard for Semliki Forest virus real-time PCR quantification
(Zajakina et al, 2011, Current Opinion in Biotechnology, Vol: 22: S113-114)



RNA interference alfavirusi
gene silencing

e
genu terapija

v" Semliki Forest virus (SFV)
v Sindbis virus (SIN)
v" Venezuelan Equine Encephalitis virus (VEE)



ELISA of HBV antibodies induced in BALB/c mice by immunization with rSFV vectors.
(Niedre-Ottomere, et al 2011, J. Viral Hepatitis, in press)



Markers of HBV infection in PTH cultures after inoculation with virus/antibody
mixtures. (Niedre-Ottomere, et al 2011, J. Viral Hepatitis, in press)



