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1979 - Prvni rekombinantni vektory pro

expresi v eukaryotickych bunkach
SV4O a A DVZ (Yaniv M., Dev Biol Stand. 1979;42:87-91.Construction of hybrid viruses in vitro and their possible

use for the production of specific viral or cellular proteins).

1982 - Prvni rekombinantni vakcinia virus

Proc. Natl. Acad. Sci. USA
Vol. 79, pp. 4927-4931, August 1982
Biochemistry

Construction of poxviruses as cloning vectors: Insertion of the

thymidine kinase gene from herpes simplex virus into the
DNA of infectious vaccinia virus
(recombination in vivo/replica filter plating /recombinant DNA /eukaryotic virus vector)

DENNIS PANICALI AND ENZO PAOLETTI

1983 Prvni rekombinantni VACV vakcina

5364 5368 September 1983

Construction of live vaccines by using genetically engineered
poxviruses: Biological activity of recombinant vaccinia virus
expressing influenza virus hemagglutinin

(recombinant DNA /eukaryotic virus vector/hemagglutination inhibition/immunogenic response/gene expression)
DENNIS PANICALI, STEPHEN W. Davis, RANDALL L. WEINBERG, AND ENzO PAOLETTI*
Center for Laboratories and Research, New York State Department of Health, Albany, New York 12201



http://www.ncbi.nlm.nih.gov/pubmed?term=Yaniv M[Author]&cauthor=true&cauthor_uid=223926

Zivé rekombinantni viry - platformy pro
profylaktické vakciny

(prehled klinickych studii - Cawood R et al., Trends in Mol Med, 2012)

Ortopoxviry

Ptaci poxviry

Adenoviry

Adeno-asociované viry

Alfaviry — Sindbis, Semliki forest virus

VSV

a dalsi (Poliovirus, virus spalnicek, herpet.v)
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V cem se vektory odlisuji?

* Velikost inzertu

 Stabilita genomu

* |[nzercéni mutageneze

* Typ imunity — protilatky, bunécna imunita
* Cross-priming

* Promorenost populace

Heterologni Prime-boost strategie

malarie, TBC, HIV, chripka, ebola, dengue, herpes, hepatitis C



Studie prime boost RV144

vCP1521/AIDSVAX Thajsko 2004-9

C Modified Intention-to-Treat Analysis

Heterologni prime-boost o

e vCP1521 (gp120 HIV E, 3& o

gp4d1 HIV LAI, = o6

gag,proteaza HIV LAI) I

(Sanofi-Pasteur) 4x .
prime ng}: -
° AIDSVAX (Vaxgen) gplzo 0.0 0.5 1.0 1.5‘(52.{} 2.5 3.0 35
HlV B—ZX bOOSt m:&:&m 8198 7775 7643 7441 7325
Vaccine 8197 7797 7665 7471 7347
* Neutraliza¢ni protilatka o tive No- of infections 0 s
a nti-Vz Vaccine 12 32 45 51

30% ucinnost

Rerks-Ngarm S et al. N Engl J Med. 2009, Pitisttithum P et al, Plosone. 2011



Zivé rekombinantni viry - platformy pro
terapeutické vakciny proti nadorum

(prehled klinickych studii - Cawood R et al., Trends in Mol Med, 2012)

Atenuované VACV (MVA, NYVAC)

Ptaci poxviry-FowlPV, CanaryPV (ALVAC),
Adenoviry

Adeno-asociované viry

Alfaviry — Sindbis, Semliki forest virus
Virus spalnicek

METODA
Vakcina se podava s.c., i.m.
Stimulace vrozené + adaptivni imunity =% UHKT




Nadorove vakciny

ANTIGENY TAA
nizka imunogennost

MelanA, tyrosinaza
MAGE1+ dalsi CT ag.

lg idiotyp

CEA, 5T4

MUC

PSA, PAP, PSMA

P53

Telomeraza, Survivin
Virové onkogeny

""""""""" Lichty BD et al., 2014

Aplikace
s.C. hebo

NADORY
imunosupresivni
prostr.

Maligni melanom
Ca. prostaty
Mnohoc. myelom
Ca. ovaria

EBV+ lymfom

:




Zvyseni ucinnosti protinadoroveé
vakcinace vektorem - KOSTIMULACE

Koexprese genﬁ: Imunologlcka synapse
H MoA ! ICAM1 MI l( e %‘:gr LFA3 APC
Kostimulacni molekuly ﬁ },ﬁ“—\ gj} m

l
) [

D, ) {1 |
: (

 B7.1(CD80)
« B7.2(CD86)
 TRICOM = B7.1+ICAM-1+LFA3
Cytokiny:

e [I2



http://www.google.cz/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&docid=w0muOetbT1PIeM&tbnid=GXACXKr5fAzM2M:&ved=0CAcQjRw&url=http://www.nature.com/nri/journal/v4/n2/fig_tab/nri1268_F4.html&ei=AFMlVNKmB8iBywPJwYKQDA&bvm=bv.76247554,d.bGQ&psig=AFQjCNGX8COcDm3Brd38DuEBKyERf-8VaA&ust=1411818431257453
http://www.google.cz/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&docid=w0muOetbT1PIeM&tbnid=GXACXKr5fAzM2M:&ved=0CAcQjRw&url=http://www.nature.com/nri/journal/v4/n2/fig_tab/nri1268_F4.html&ei=AFMlVNKmB8iBywPJwYKQDA&bvm=bv.76247554,d.bGQ&psig=AFQjCNGX8COcDm3Brd38DuEBKyERf-8VaA&ust=1411818431257453
http://www.google.cz/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&docid=w0muOetbT1PIeM&tbnid=GXACXKr5fAzM2M:&ved=0CAcQjRw&url=http://www.nature.com/nri/journal/v4/n2/fig_tab/nri1268_F4.html&ei=AFMlVNKmB8iBywPJwYKQDA&bvm=bv.76247554,d.bGQ&psig=AFQjCNGX8COcDm3Brd38DuEBKyERf-8VaA&ust=1411818431257453
http://www.google.cz/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&docid=w0muOetbT1PIeM&tbnid=GXACXKr5fAzM2M:&ved=0CAcQjRw&url=http://www.nature.com/nri/journal/v4/n2/fig_tab/nri1268_F4.html&ei=AFMlVNKmB8iBywPJwYKQDA&bvm=bv.76247554,d.bGQ&psig=AFQjCNGX8COcDm3Brd38DuEBKyERf-8VaA&ust=1411818431257453

Slibné vakciny proti nadorum

PANVAC: VACV+FV/TRICOM- CEA+MUCL

PROSTVAC: VACV+FEV/TRICOM-PSA £ s
TG4010: MVA+MUC-1+112 ol 9
TG1031: VACV+MUC-1+I12 ., .-l

Hodnoceni efektu vakcinace

Stimulace adaptivni imunity proti TAA
Infiltrace nadoru T bunkami

Snizeni poctu Treg, M2, MDSC
Klinicka odpoved
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Figure 1
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Prodlouzeni stt. d. preziti

PROSTVAC SIPULEUCEL-T: 4,1-4,5 mo

=== Control

Overall survival (% patients)

Prostate GVAX: -0,1 mo
0 12 24 36 48

Months
Joniau S et al., Eur. Urology

Overall survival advantage using PROSTVAC ( 2 012 )

Overall survival of a randomized, placebo (empty vector) controlled 43-center trial of PROSTVAC (rV-, rfF-PSA-TRICOM) vaccine in patients with metastatic castrategesistant prostate ca

44% reduction in death in the vaccine arm. Adapted from Kantoff, et al 2 =§E l I H l(T



Imunitni odpovéd vuci TAA nestaci k vyléceni
nadoru

Imunosupresivni
mikroprostredi v nadoru
ANERGIE a TOLERANCE

Modulace
mikroprostredi v nadoru

Intratumoralni vakcinace
+

Onkolytické efekty

Hance WK et al., Front biosci, 2007 = = UHI<I




O n kOIVtiCké Vi ry (Virus se prednostné replikuje v nadorovych bunkach)

Hallmarks of cancer (charakteristicky znak-
Hanahan D a Weinberg RA 2011

-~

,Hallmarks of cancer and [EC IR

energetics

Emerging Hallmarks

Avoiding immune
destruction

virus infection

superimpose ,,
g

Genome instability Tumor-promoting
and mutation Inflammation

Viral replication Normal cell Enabling Characteristics
inhibited spared

Normal cell

OV jsou mutované viry - neumi vyradit
kontrolni mechanizmy (pRB, p53)

NB —nefunk¢ni kontrolni mechanizmy
(PRB, p53)

Cancer cell
(genetic target)

Viral replication
proceeds

Tumor lysis—
virus spread




Onkolyticke viry

e Aplikace viru:i.t. nebo
R'A
* Cytotoxicita
— Lyza nadorovych
bunék (imunogenni
smrt)

— Lyza cév - sniZeni
imunosuprese
* Adjuvantni efekt
virové infekce (PAMPs)
* Uvolnény TAA je
pohlcen APC

Medscapea www.medscape.com

Aplikace
i.t.. nebo
i.v.

Normal and Tumeor Vasculature

Tumer Blood Yessels
wrth and survival factore
p s (e, YEGF, bFGF)
o A Less dependent on cell | " ! . Presera?
. |
- = \h survival factors? ""
= -

' 4 Les3 permeabile
Supporting cell:
o present?

R
a): Reduced integrin

s Mormal Blood Vessels

Maturation factors present - i m Gro
{eg, Ang-1)! -

iy

% -l& s &= wxpression’
‘23;-{ 4 4 ., y
- q“'-'s. Properties of Tumor Vasculaturey, Pl vy Lich ty BD et a ., 2014

‘("3"‘,, i

-Tortuous, dilated, poorly organized
-Perivascular cells abnormal
-Hyperpermeable
sResults in increased interstitial pressure
«Decrease in diffusion of drugs into the tumor




Vyvoj onkolytickych viru

Prvni klin.pokusy 1. generace (keily £ a Russel 51 2007)
e 50ta léta-HBV, WNV, AdV

* Virus Newcastleské nemoci (rtizné kmeny)
* Virus spalnicek (Edmonston-Zagreb)

* Virus vesikularni stomatitidy

Soucasnost — 2. generace GMOV: >1000 pacientu (ichty 80 et al. 2014)
 Herpes simplex virus (T-VEC, 1716, G207, OncoVEX-GMCSF) mel
* Poxviry (JX594-PexaVec) (ATK+GMCSF) hep

* Reovirus 3 (Reolysin-Dearing) Hnc

 Adenovirus (H101) Ad5-A24-GMCSF, Onyx-015) unc

Budoucnost
* Maraba virus

% UHKT




BUDOUCNOST

Onkolytickeé vakciny -

Tumour-draining
lymph node

Aplikace
i.v.

S

Lichty BD et al., 2014

kombinace OV+NV

U¢inky onkolytického viru
Infekce nadoru i systémova
Kostimulace
CD80, 4-1BBL, CD40L
Cytokiny Th1 a rtistové faktory
GM-CSF (klin.), FIt3L, IL2,
4,12, 15, 18, IFN, chemokiny
(preklin)
Modulace nadorového
mikroprostredi (a-CTLA-4, a-PDL1,
TFRII)




Terapie
HPV16 indukovanych nadori rekombinantnim virem vakcinie-preklinicky model

CmimLese. | e =

[[] Antitumor activity and immunogenicity of recombinant vaccinia virus expressing HPY 16 E7 protein SigETLAMP i enhanced by high-
1. level coexpression of IGFEP-3.

Musil J. Kutinovs L, Zurkova K, Hainz P, Babisrovs K, Krystofova J, Nemeckova 5.

M Od u Ia'to ry Cancer Gene Ther. 2014 Mar:21(3):115-25. doi: 10.1038/cqt. 2014.6. Epub 2014 Feb 21.
12 [PubMed - in e=5]
TGFB a
. o
chemokinu

Chemokine binding protein vCCl attenuates vaccinia virus without affecting the cellular response elicited by immunization with a
recombinant vaccinia vector carrying the HPV16 E7 gene.

Gabriel P, Babiarova K, Zurkova K, Krystofova J. Hainz P, Kutinova L, Nemeckova 5.
Wiral Imrmiwnol. 2012 Oct; fwim. 201 1.0DE0.
PMID: 2 [PubMed MEDLIME] Free PMC Article

=]

D Expression of soluble TGE-F receptor |l by recombinant VVaccinia virus enhances EY specific immunotherapy of HPV16 tumors

W

Zurkova ¥, Chlanda P, Samkova Z, Babisrova ¥, Hutinova L, Krystofovs J, Heinz P, Nemeckova 5.
MNeoplasma. 2011;58(2)181-8.

EDLIME]

KO exp rese [[] Ihe expressicn of the soluble isoform of hFILS ligand by recombinant vaccinia virus enhances immunogenicity of the veclor.

Zurkova ¥, Babiarova K, Hainz F, Krystofova J, Kufinova L, Otahal F, Nemeckova 5.

&=

IGFBP3, FIND: 16585512 P s
GM-CSF,
Fit3L, IL12

1= cigl

[ Combination of infratumoral injections of vaccinia virus VA expressing GM-CSF and immunization with DMA vaccine prolongs the
survival of mice bearing HPV16 induced tumors with downrequlated expression of MHC class | molecules.

o

Nemeckova 5, Emahel M, Hainz P, Mackova J, Zurkova K, Gabriel F, Indrova M, Kutinovsa L
Neoglasma. 200

54{4):326-33.
FPubMed - indexes

MEDLIME]

[ Prime/boost immunctherapy of HPW16-induced tumors with ET protein delivered by Bordetella adenylate cyclase and modified vaccinia
virus Ankara.
Mackova J, Stasikova J, Kutimowa L, Masin J, Hainz P, Simsova M, Gabriel P, Sebo P, Nemeckova §.

Prime/boost o s 0
imunizace T
S DNA a CyaA

o

[ Adiuvant effect of dendrific cells fransduced with recombinant vaccinia virus expressing HPV16-E7 is inhibited by ce-expression of
L1z

Mackova J, Kutinowa L, Hainz P, Krystofowva J, Sroller 'V, Otshal P, Gabriel P, Nemeckova 5.

Int J Oncol. 2004 Jun:24
PMID: 15138603 [PubMe
Related citatio

=l

for MEDLINE]

[ Experimental therapy of HFV16 induced tumors with IL12 expressed by recombinant vaccinia virus in mice.

g Memeckova 5, Sroller V., Hainz P, Krystofova J, Emahel M, Kutinovs L.
I t I I Vé V4 Int J Mol Med. 2003 Nov;1 T88-98.
V' d Vé
C| I e n I D Immune response fo E7 protein of human papillomavires type 16 anchored on the cell surface.

o

V4
X Memeckowd 5, Stranska R, Subrtovs J, Kutinawa L. Otahsl P, Hainz P, Maresova L, Sroller V, Hamsikovs E. Vonka V. E_ l I I I l T
H Cancer Immunal Immunother. 2002 Apr,5 111-8. Epuk 2002 Feb 1. =E
a ntlge n u PMID: 11904736 [PubMed - indexed for MEDLIME] =X
S

Related citatio



Dékuji vam za pozornost
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Veterinarni vakciny

Ziva oralni vakcina proti vztekling
myvalu, kojotu — USA

Rekombinantni VACV-RG-

(RABORAL -od 1990 100 mil. davek)
2 pripady infekce lidi (imunosuprese)

Rekombinantni Adv-RG (ONRAB)




