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Peptidove a DNA vakciny
pro terapii nadoru

Michal Smahel



Protinadorova vakcinace

Rozvoj v zavislosti na znalosti nadorovych antigent (Ag).

Bez nutné znalosti nadorového Ag

¢ bunécné vakciny z nadorovych bunék
¢ dendritické bunky + nadorové bunky

Proti znamému nadorovému Ag

¢ rekombinantni vakciny
¢ DNA vakciny

Proti znamému epitopu znamého nadorového Ag
¢ peptidové vakciny



Nadoroveé antigeny

Ag asociované s nadory (TAA)

¢ diferenciacni Ag (tyrozinaza, gp100, CEA, PSA, ...)
¢ nadmerne produkované Ag (survivin, cyklin D1, ...)

Nadorove specifickée Ag (TSA)
¢ cancer-germline Ag (MAGE, PRAME, NY-ESO-1, ...)
¢ virové Ag (HPV, EBV, HBYV, ...)
¢ Ag z mutovanych genu — neo-antigeny

mutace - driver (ras, p53, ...) - onkogenni
- passenger - neonkogenni




Epitop = ¢ast antigenu rozpoznavana imunitnim systémem

¢ B-bunécny - rozpoznavany protilatkou
- konformacni
- linearni

¢ T-bunécny — rozpoznavany receptorem na lymfocytech T
u proteinového Ag - peptid



Prezentace T epitopu

Pomoci MHC-I — aktivace CD8* T bunék
— cytotoxicita

(CTL)

— aktivace CD4* T bunék
— posileni/utlumeni imunitnich reakci

(Th, Treg)




Nadorovy mutanom

Geneticka nestabilita

l ? Kolik
Somatické mutace
? Vyznam pro
antigenicitu

Maligni transformace nadoru

Progrese nadorti
Unik imunitnimu systému



Next-generation sequencing
— ~ 101-10% somatickych mutaci/nador
= ~ 95 % mutaci unikatnich pro dany nador

Exom = ¢ast genomu tvorena exony
lidsky exom ~ 180 000 exonti
1 % genomu

Transkriptom = soubor vsech RNA vznikajicich v bunce



Castle et al., Cancer Res., 72, 1081-91, 2012
¢ sekvenace exomu/transkriptomu v mysi melanomoveé
linii B16F10
= 1266 bodovych mutaci v kédujicich sekvencich
— 962 zameén AA v proteinech
— 563 mutaci v exprimovanych genech

= 16/50 testovanych peptidli imunogennich
= 11/16 imunogennost spojena s mutaci

= po imunizaci vlivnéni vzniku
a rustu nadoru



Vyznam pro antigenicitu nadoru?

Sekvenovani nadorovych exomu

Robbins et al., Nat. Med. 19, 747, 2013
¢ u 3 pacientu s regresi melanomu po adoptivni terapii
autolognimi lymfocyty infiltrujicimi nador (TIL)

van Rooij et al., J. Clin. Oncol. 31, e439, 2013
¢ u pacienta s regresi melanomu po terapii protilatkou
anti-CTLA-4

U kazdého pacienta nalezeny 2-3 neo-epitopy
rozpoznavane TIL.
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Peptidové vakciny

+ adjuvans




Klinické studie — peptidove vakciny

Example: "Heart attack” AND "Los Angeles”

ClinicalTrials.gov

Search for studies: | Search

A service of the U.S. National Institutes of Health Advanced Search | Help | Studies by Topic | Glossary

Find Studies About Clinical Studies Submit Studies Resources About This Site

Home > Find Studies > Search Results Text Size ~
@ dies found for: Cpeptide vaccine tumor
odify this search | How to Use Search Results
List By Topic On a Map Search Details

+ Show Display Options 7 Download 2 Subscribe to RSS

[]Include only open studies [ ]Exclude studies with unknown status
Rank Status Study

1  Active, not  Effects of Vaccinations With HLA-A2-Restricted Glioma Antigen-Peptides in Combination With Poly-ICLC for Adults
recruiting ' O Grade | Astrocytomas and Oligo-Astrocytomas

 Conditions: Astrocytoma; Oligo-Astrocytoma; Glioma

Intervention: Biological: GAA/T T-peptide vaccine and poly-ICLC

2 Recruiting  Phase Ib Trial of Two Folate Binding Protein Peptide Vaccines (E39 and J65) in Breast and Ovarian Cancer Patients
Conditions: Breast Cancer; Ovarian Cancer

Interventions: Biological: E39 peptide vaccine; Biological: E39 vaccine then J65 vaccine;
Biological: J&65 vaccine then E39 vaccine



DNA vakciny
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Klinicke studie — DNA vakciny

.« = - Example: "Heart attack™ AND "Los Angeles”
ClinicalTrials.gov Search

A service of the U.3. National Institutes of Health

Advanced Search Help Studies by Topic Glossary
Find Studies About Clinical Studies Submit Studies Resources About This Site

Home > Find Studies > Search Results Text Size ~

udies found for:

Modify this search | How to Use Search Results

List By Topic On a Map Search Details
+ Show Display Options 7' Download 2 Subscribe to RSS

[]Include only open studies [ ] Exclude studies with unknown status

Rank Status Study

1 Terminated  Safety Study of HPV DNA Vaccine to Treat Head and Neck Cancer Patients
Condition: Head and Neck Cancer

Interventions: Biological: DNA Vaccine; Drug: Cyclophosphamide

2 Completed Dose Finding Study of a DNA Vaccine Delivered With Intradermal Electroporation in Patients With Prostate Cancer
Condition: Prostate Cancer

Interventions: Biological: pVAXrcPSAv53l (DNA encoding rhesus PSA); Device: DERMA VAX™
intradermal DNA delivery system



Veterinarni DNA vakciny

West Nile virus
(2005 Wyeth)

Infectious
haematopoietic
Necrosis virus
(2005 Apex-IHN)

Melanoma
(2010 Merial)



http://www.obrazky.cz/detail?id=eJyVzs1ugkAYheH9dzEww4S/JqaxWqumIBUVZDcMICNMh8IA6t30WnpjNU267KLbkyc5LzVcNVqLK2AwEBS8Vnk7wYBNoMstYnM5vBK/PsbrM52ZtyRu%2BmOE%2BiORQ0D8IbvvSVRXQexbKcer/SxBdLnGQZhcgkgNaXiYe9fDkxevJuCHu9PNlWQwE%2B8txC9q2JGOC2cq3u3NZbEvkaByN/3YuM9QKtU86Po4jlrTyk5ptNPZLde7qs8Y1yspaKudm9Of8EdwrVQCCEJgGATsXyzyjFNDazjrctqyUmNS6Lx7/E8gNhxwTbjffH22kFmUOBlOi6xwHJul38OicE8&sId=dd33Ghb9wP-1YhvIPNgu
http://www.obrazky.cz/detail?id=eJyVzs1ugkAYheH9dzEww4S/JqaxWqumIBUVZDcMICNMh8IA6t30WnpjNU267KLbkyc5LzVcNVqLK2AwEBS8Vnk7wYBNoMstYnM5vBK/PsbrM52ZtyRu%2BmOE%2BiORQ0D8IbvvSVRXQexbKcer/SxBdLnGQZhcgkgNaXiYe9fDkxevJuCHu9PNlWQwE%2B8txC9q2JGOC2cq3u3NZbEvkaByN/3YuM9QKtU86Po4jlrTyk5ptNPZLde7qs8Y1yspaKudm9Of8EdwrVQCCEJgGATsXyzyjFNDazjrctqyUmNS6Lx7/E8gNhxwTbjffH22kFmUOBlOi6xwHJul38OicE8&sId=dd33Ghb9wP-1YhvIPNgu
http://en.wikipedia.org/wiki/File:Em_wnvirus_j7908i.jpg
http://en.wikipedia.org/wiki/File:Em_wnvirus_j7908i.jpg

Personalizovana vakcinace

YERVOY"
(ipilimumab)
Injection
50 mg/10 mL
(5 mg/mL)

For Intravenous Infusion Only
Single-use vial; Discard uaused portion
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Kontrolni inhibicni receptory (KIR)

CTLA-4 — Ipilimumab
111-2011 schvaleno FDA
ucinnost u melanomu 10-15 %

PD-1 — Nivolumab
PD-L1 - BMS-936559
ucinnost u melanomu 20-30 %



Udinnost terapie anti-PD-1/PD-L1
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Nadory vyvolané HPV

karcinom

bradavice et v o ws
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Protein HPV16 E7
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oblast 1 oblast 2 vazajici zinek
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http://www.obrazky.cz/?q=tattoo&fulltext
http://www.obrazky.cz/?q=tattoo&fulltext
http://www.obrazky.cz/?q=tattoo&fulltext
http://www.obrazky.cz/?q=tattoo&fulltext
http://www.obrazky.cz/detail?q=tattoo&offset=19&limit=20&bUrlPar=filter%3D1&resNum=29&ref=http%3A//www.obrazky.cz/%3Fq%3Dtattoo%26fulltext&resID=5E7HihvzzSBs8Ip1fq0-NeCRi2onigyUCgPGjARzpLM&imgURL=http%3A//home.earthlink.net/%7Equasemarke/sitebuildercontent/sitebuilderpictures/full_face_tattoo.jpg&pageURL=http%3A//home.earthlink.net/%7Equasemarke/id64.html&imgX=350&imgY=470&imgSize=39&thURL=http%3A//media5.picsearch.com/is%3F5E7HihvzzSBs8Ip1fq0-NeCRi2onigyUCgPGjARzpLM&thX=95&thY=128&qNoSite=tattoo&siteWWW=&sId=fERwniImwwA8GOVz7Jdm
http://www.obrazky.cz/detail?q=tattoo&offset=19&limit=20&bUrlPar=filter%3D1&resNum=29&ref=http%3A//www.obrazky.cz/%3Fq%3Dtattoo%26fulltext&resID=5E7HihvzzSBs8Ip1fq0-NeCRi2onigyUCgPGjARzpLM&imgURL=http%3A//home.earthlink.net/%7Equasemarke/sitebuildercontent/sitebuilderpictures/full_face_tattoo.jpg&pageURL=http%3A//home.earthlink.net/%7Equasemarke/id64.html&imgX=350&imgY=470&imgSize=39&thURL=http%3A//media5.picsearch.com/is%3F5E7HihvzzSBs8Ip1fq0-NeCRi2onigyUCgPGjARzpLM&thX=95&thY=128&qNoSite=tattoo&siteWWW=&sId=fERwniImwwA8GOVz7Jdm
http://www.obrazky.cz/detail?q=tattoo&offset=19&limit=20&bUrlPar=filter%3D1&resNum=35&ref=http%3A//www.obrazky.cz/%3Fq%3Dtattoo%26fulltext&resID=ySvFgsfQbOGjapWGb3Y_DmU5ZZj-Pfa7RnkjNwMrbQw&imgURL=http%3A//cdn.10dailythings.com/images/tongue_tattoo.jpg&pageURL=http%3A//www.10dailythings.com/category/photos/cool-photos/page/10/&imgX=400&imgY=500&imgSize=61&thURL=http%3A//media2.picsearch.com/is%3FySvFgsfQbOGjapWGb3Y_DmU5ZZj-Pfa7RnkjNwMrbQw&thX=102&thY=128&qNoSite=tattoo&siteWWW=&sId=fERwniImwwA8GOVz7Jdm
http://www.obrazky.cz/detail?q=tattoo&offset=19&limit=20&bUrlPar=filter%3D1&resNum=35&ref=http%3A//www.obrazky.cz/%3Fq%3Dtattoo%26fulltext&resID=ySvFgsfQbOGjapWGb3Y_DmU5ZZj-Pfa7RnkjNwMrbQw&imgURL=http%3A//cdn.10dailythings.com/images/tongue_tattoo.jpg&pageURL=http%3A//www.10dailythings.com/category/photos/cool-photos/page/10/&imgX=400&imgY=500&imgSize=61&thURL=http%3A//media2.picsearch.com/is%3FySvFgsfQbOGjapWGb3Y_DmU5ZZj-Pfa7RnkjNwMrbQw&thX=102&thY=128&qNoSite=tattoo&siteWWW=&sId=fERwniImwwA8GOVz7Jdm
http://shop.tattoo.cz/data/images/0185_0000.jpg
http://shop.tattoo.cz/data/images/0185_0000.jpg
http://www.skolni-pomucky.eu/inshop/catalogue/products/pictures/lzdv.jpg
http://www.skolni-pomucky.eu/inshop/catalogue/products/pictures/lzdv.jpg

Peptidova vakcina - tetovani
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Biolisticky prenos
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DNA vakcina — gene gun
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