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= Asilar tibbin en biiylik basarilarindan
» Kisa siirede diinya tarihi degismistir.
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| Astlamanm Etkisi (1980-2012)

Difteri Kizamik Bogmaca Polio Tetanoz

R Lozano, CJL Murray et al, Lancet, 380(9859), 201 2,



Yeni As1 Gereksinimleri

Bir¢ok hastalik i¢in hentiz as1 yok

Yetersiz dogal immiinite (HIV, sitma)

Yeni ve yeniden sorun olusturan infeksiyonlar
Antijenik varyasyon

Daha etkin as1 gereksinimi

Gtivenlik ve riskler

As1 liretim sorunlari

Dagitim ve kullanimda sorunlar
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Ozel kosullarda uygulayabilme
10. Maliyet



I Klasik Asilar- 1. Kusak Asilar

TUm hdcre asilar
Canli
Attenue

Toksoid asilar

Izole et, inaktive et, enjekte et

i Dogal infeksiyonu taklitmssssss) Dogal imminite benzeri yanit



The modern approach to vaccine development
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Asilamada Yem Teknolojiler

s
Yeni stabil, etkin antijen
Uretimi
y
i

Yeni antijen sunumu

Yeni adjuvanlar

Yeni verilis yollari



Subunit —Rekombinan Asilar

Protein/peptit
Karbohidrat antijenler

Avantajlar

= Patojenite riski yok
» Cok miktarda Uretilebilir

= Yan etki az

= AselUler bogmaca asisi
= HBV asisi
= HPV asilari

Dezavantajlari

» Cokludoz gerekli
= Adjuvan gerekli
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Glikokonjuge Asilar
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Gliko-konjuge Asilar

Haemophilus influenzae tip b
Streptococcus pneumoniae
Neisseria meningitides

MenACWY X
MenX Preklinik asama

Grup B streptokok
Salmonella Typhi



Asillamada Yeni Kavramlar

Ampirik degil rasyonel yaklasim
Multidisipliner yaklasim

Sistem biyolojisi

Dogal olusan immiin yanitin 6tesine gecis

= Dogal olmayan immiinitey1 indikleyebilmek



Sistem Biyolojisi ile 10000 Kkisiden 10
veri yerine 10 Kkisiden 10000 veri
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| Yeni Antijen Uretim Teknolojileri

* Hizligenom sekanslama
= Ters asi teknolojisi
* Yapi temelli agl tasarimi



I Hizh Genom Sekanslama: SARS
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[ Ters As1 Teknolojisi

Genom bazli antijen kesfi
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Ters As1 Teknolojisi
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Yeni calismalar

Grup B streptokok
Ekstraintestinal patojenik E. col,
S. aureus

Chlamydia pneumoniae
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Polisakkarit antijenler
HIV, RSV icin uygun degil



| Yapi-Temelli As1 Teknolojisi

‘ Bilisimsel biyoloji

Yapl claleligliggige |y0 OJl (x-ray kristallografi, NMR spektroskopi,

elekronkrivomikroskopi




I Yapilandirilmas As1 Teknolojisi

* Yapisal stabilizasyon
= Spesifik epitoplarin hedeflenmesi

* Yeni as1 adaylarinin sekillendirilmesi



B cell and Ab
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Vaccinated

or infected B cell and Ab
individuals repertoire dissection

: / Protectivi
: epitope
A /\ Structure-based antigen design

Exploratory clinical trials
to select best formulation
and delivery system for
new vaccine

| Protective Abs Natural Ab Functional - {5 0 inding | Ab-mediated |1
| 5 Sefaening 5988y and cell infection | Y\ inhibition
& | Bcells P s 2 “ ..... 4
. / — S |
|o _’Iﬁ o —»|ﬂg£§| Y \r
Single cell Proliferation and lg-gene H Membrane
i sorting Ab secretion sequencing i i

Protective

epitope '



Antijenin Stabil Hale Getirilmesi
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I Varyantlardaki farkli epitoplarm tek bir antijende
toplanilmasi

Variant 1 Variant 2 Variant 3

Engineered antigen

Nature Reviews | Microbiology
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| Sentetik Viral Tanecikler

= Sentetik genom olusturma
= Hudcre olmayan gen montaj teknikleri

= Influenza virisinde hemagglutinin (HA) ve néraminidaz gen sentezi
ve viral diger genleri sentezleyen plazmid DNA'lar

= Madin—Darby kopek bobrek hicrelerinde transfeksiyon, ¢cogaltma

= Hizliagi Uretimi

» Kendi¢ogalan mRNA teknigi de var.



I Sentetik Biyoloji-Influenza Asilar

Production of synthetic RNA vaccine
(SAM system)

. ,©. Vaccine production ‘I'\’fECCiﬂE‘ delivery
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Rappuoli, R. & Dormitzer, P. R. Influenza: options to improve
pandemic preparation. Science 336, 15631-1533 (2012).



|  Sentetik Biyoloji-Influenza Asilan (5 giinde
ulasim)




I Asilarda Antijen Sunumu

» Kullanimda olan asilarin ¢cogunda beklenen
yanit koruyucu-notralizan antikor olusturmak

= Gercekte hiicresel immiin mekanizmalar
korunmada major rol oynar

= Amac: Humoral ve hiicresel immiiniteyi daha
: etkin uyaracak bir sunum

Viral vektor asilari
Bakteriyel vektor asilari
DNA asilari

RNA asilari

Dendritik hiicre asilar




I Viral Vektor Asilari

Alphavirus, poxvirus, lentivirus,modifiye VacciniaVirus Ankara (MVA),
Canarypoxvirus, Adenovirus

Hiicresel ve humoral, mukozal immiin yanit1 uyarma,kolay
uretim

Sorunlar
'/\ Vektorun atentie olmama riski
| \\ :// £ HA Protein
(e;{éi%m 3 . /_ \\ | Fazla ateniiasyonla immiinojenite
B S - kaybi
. ’}_:____’::f\/ " , :/.\":'}\2" = HA Gene Vn\,’::::n
= ) Virus Vector Vaccine Virulansa neden olacak

Expressing HA Protein

rekombinasyon riski

Influenza Virus
Gene(s)

Diagram representing the formation of vector vaccine VthOI'e SpeSIﬁ k anti k0r|ar

Vektore bagh persistan veya
latent inf riski



I Ebola Viriis Asis1-Adenovirus

Ebola virus glycoprotein
gene insert

Adenovirus DNA
/ﬁj\:enovirus

/ ) Human cell

Ebola glikoproteinleri

Richardson JS, et al. PlosOne, 2009



| VVZ\/-Ebola Asis

Ebola virus GP proteins Vesicular stomatitis virus (vsv)
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NANAN the GP
proteins from \
the Ebola virus

NANAN

VSV-Ehola vaccine wsv-zesov) WMV \AAAL
against Ebola virus

u The current Ebola outbreak is caused by the “Zaire™ type of the virus. Ebola virus attacks human
cells by attaching to them with an anchor protein (GP) covering the surface of the virus. It then enters. W
the cells and forces them to produce new viruses. The GP protein is then massively preduced by Gp
I Infacted cells and enters the bloodstream, where it is toxic to the blood vessels' walls, causing the / proteins

affe

bleeding and hemorrhages which are the hallmark of the disease.

To be protected against the Ebola vlrus a person must preduce antibedies that neutralize the GP
protein. This req the body t with GP protein, but without the risk of developing
the disease. This is precisely the role of the VSV-Ebola vaccine. The idea is to bring the GP protein
Into the blocdstream, but carrled by another virus — the vesicular stomatitis virus (VSV) - selected for
Its abllity to stimulate the Immune system of a person, without becoming life-threatening. Known for
Infacting cattle, in humans the VSV virus causes symptoms no worse than those of a flu

To make the vaccine, Canadian researchers took the gene of the GP protein from the Ebola virus and
transferred it into the VSV virus (thus repiacing the VSV surface protein gens). They also weakened
the VSV virus to make it even safer for humans.

The VSV-Ebcla vaccine therafore contains the vesicular stomalitis virus, whose envelope protein
has been replaced by the GP protein belonging to the Ebola virus (Zare type), The vaccine does not
contain any other molecules belenging to the Ebola virus: thus, there i no risk of catching Ebola
disease through vaccination.

The laboratory experiments on monkeys showed that a single Injection of the VSV-Ebola vaccine
Is sufficient to trigger the ol large g of anti-GP and to protect them
against lethal doses of Ebola virus, g works out as d, will
also produce GP antibedles that wIII protect mem In the event of an exposure to Ebola vinus.

VSV-Ebola
vaccine
(VSV-ZEBOV)

Commuricaton n SciNce - D:totes 2018



Efficacy and effectiveness of an rVSV-vectored vaccine in
preventing Ebola virus disease: final results from the Guinea
ring vaccination, open-label, cluster-randomised trial
(Ebola Ca Suffit!)

Ana Maria Henao-Restrepo, Anton Camacho, IraM Longini, ConallH Watson, W John Edmunds, Matthias Egger, Miles W Carroll, Natalie E Dean, I
Ibrahima Diatta, Moussa Doumbia, Bertrand Draguez, Sophie Duraffour, Godwin Enwere, Rebecca Grais, Stephan Gunther, Pierre-Stéphane Gsell,
Stefanie Hossmann. SaraViksmoen Watle. Mandv Kader Kondé. Sakoba Kéita. Soulevmane Kone. Eewa Kuisma. Muron M Levine. Sema Mandal

Summary

LU

Background rVSV-ZEBOV is a recombinant, replication competent vesicular stomatitis virus-based candidate vaccine
expressing a surface glycoprotein of Zaire Ebolavirus. We tested the effect of rVSV-ZEBOV in preventing Ebola virus

Aicnncn in canbacko and coanbacke of coanbacke of vacombhe canBemand cacoc G oo arack Afeien

www thelancet.com Published online December 22, 2016  http:// dx.doi.org/ 10.1016/50140-6736(16)32621-6

All clusters™ Randomised clusterst
1 2 3 4 5 6 7 8
Allvaccinated in Allvaccinated in All contacts  Allvaccinated Allvaccinated in =~ Allvaccnatedin -~ All eligible in All contacts and
immediate (groupA) vsall  immediate (groupA) and contacts  in immediate immediate (group immediate immediate contacts of
contacts and contacts of vs all eligible in of contacts in  (group A) vs all A)vs all elhigible {group A)vs (groupA)wsall contactsin
Interpretation The results add weight to the interim assessment that rVSV-ZEBOV offers substantial protection 9
against Ebola virus disease, with no cases among vaccinated individuals from day 10 after vaccination in both
randomised and non-randomised clusters.
srcminy s e JUP B)
GroupA
Mumber of individuals 377 ME513 (51)
o VSV-ZEBOV lam U
Cases of Ebola virus r UygU a a SonraSI 10 gun 10(5)
disease (clusters affected) . . . . .
icinde hig olgu tespiti yok
Group B
Number of individuals 7995 (116) 4507 (104) 4529 (47) 1432 (57) 1429 (46) 3075 (47) 3075 (47) 4529 (47)
(clusters)
Cases of Ebola virus 34(15) 23(11) 22(8) 7(4) 10(4) 16 (7) 16 (7) 22(8)
disease (clusters affected)
Attack rate 0-43% 0:51% 0-40% 0-49% 0-7% 0-52% 0-52% 0-49%
Vacdine effect
Vacdne efficacy/ 100% 100% 70:1% 100% 100% 100% 64-6% 64-6%
effectivenesst (%, 95% CI) (77-0 to 100.0) (79-3t0 100.0) (-49t0915) (-515t0100.0) (635to1000)  (689t0o1000) (-465t0914) (-44.2t0913)
pvalues 00012 00033 02759 0125 0-0471 00045 0344 0-3761
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Ebola vaccine approved for use in ongoing outbreak

Officials have signed off on an experimental vaccine in the Democratic Republic of the
Congo, but the decision on whether to deploy it remains up in the air.

Amy Maxmen

30 May 2017
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https://www.nature.com/news/ebola-vaccine-approved-for-use-in-ongoing-outbreak-1.22024

I Nukleik Asid Vektor Ast Sunum Sistemleri

= DNA-temelli sistemler
= RNA- temelli sistemler
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Dezavantajlari
eInsanda zayif immunite

eKonak genomuna entegrasyon riski



RNA Temelli-Sistemler

Avantaj

RNA genoma integre = RNA stabilitesi dusuk
olmaz

Antijen ekspresyonu hizli
Antijen yikimi hizli

Daha iyi antijen
ekspresyonu

Daha guc¢li immun yanit-

d o§a | immUn yaneelf-amplifying mRNA (SAM®) as1 teknolojisi (lipid
nanopartikiillerle kaplanarak) Prostat kanseri ve melanom
CMYV, kuduz, klinik ¢calisma asamasinda
Influenza, HIV, tiiberkiiloz i¢in arastirma asamasinda



Dendritik Hucre Asilar

Dendritic Cell Vaccines
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| Nanopartikiil Asilar

anufacturing of = =
— Mamitactyring — ——— Clinical application ——

Polymeric Nanoparticle
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Aatigen-loaded
biodegradable nanoparticles

() Protein, Peptide, DNA

Fig.1 Development of nanoparticle-based vaccine adjuvants and delivery systems for

immunotherapy.

Nanopartikil Asilar
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Pasif
Immunizasyon

— Coklu doz

— Maliyet ekin degil
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Medscape

; mbelivery sysierﬁs
and
immunopotentiators

3) Select appropriate delivery mod
and/or immune stimulus to induce
correct type and magnitude of

(2 Ideﬁfy an sel conserve
protective antigen capable of inducing
protection in outbred population

Immunology

( Identify pproprlate protective/
effective effector mechanism in the host;
immunological correlate of efficacy

Source; Expert Rev Vaccines @ 2011 Expert Reviews Ltd




Adjuvanlar
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Adjuvanlarin Katkilar

Antijen dozunu azaltir
As1 dozunu azaltir

Bebek, yasli ve Immunokompromizelerde asi etkinligi
artar

Fonksiyonel antikor titresi artar

Hizl1 ve uzun siireli immiin yanit indiikler
Giglu hiicresel immiin yanit

Genis korunma (¢apraz reaktivite)

Mukozal immiiniteyi kolaylastirir

Kombine agilarda antijen kompetisyonunu onler

Immune network . 52(15(2): 2: 51-57, 2015



| Adjuvanh ve Adjuvansiz Asilar

® Prostate cancer
@ Pandemic influenza

®NSCLC cancer
® 7oster
® HpPv
® \leningococcus ACWY-cc
® Rotavirus
® |nfluenza live attenuated
® [nfluenza
® Pneumococcus conjugate
® Meningococcus C conjugate
® Typhoid live attenuated
® Typhoid polysaccharide
® Hepatitis A
® Hib conjugate
® Hepatitis B
® aricella

® No adjuvant

@ Adjuvanted E .D|phél_"rer|;’:, Tetanus, Pertussis-based
3 ® Portusers
(=]
b ® Hib saccharide
:g ® Meningocgggus ACWY polysaccharide
= ® |nfluenza split, sub-unit
= ® Rubella
> ® Mumps
u =1 ® Measles
5 ® Polio (OPV)
<T ® pPolio (IPV)
I ® Pneumococcus
® |nfluenza whole virus
® Yyellow fever
® Diphtheria
® Tuberculosis
® Tetanus
® Plague ® Pertussis
® Cholera
.E 'Lyphoid
® Smallpox apies
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Adjuvanlar

Immunostimilan(potensiator)

Depo Adjuvanlar

» Mineral bazh adjuvanlar

= Aluminyum tuzlan

= Kalsiyum tuzlari )
= Tensio-aktif adjuvanlar
= Saponin
=  Emodlsiyonlar
= Suda yag emulsiyonlari "
= MFgg .
= Stabil emulsiyon
= Adjuvan sistem 03(ASo3
= Polimerik mikrosfer

= Lipozomlar

Mohanty NN, et al. MA (2016) J Infect Dis Ther 4:260..

adjuvanlar

Mikrobiyal adjuvanlar
Sitokinler (IFN-g, GM-CSF _

TLR agonistleri

= (TLR 4 agonisti) monophosphoryl lipid A
(MPL),

= ASO4 (HPV,HBYV asisinda kullaniliyor)

= CpG oligonucleotides (TLR9 agonists),

Karbohidrat adjuvanlar(gitosan)
Polyriboinosinic acid-polyribocytidylic acid
(poly I:C)

Virozomlar (HAV, 1V)

Lazer as1 adjuvanlari

Immune stimulating complexes (ISCOM)

Viriis benzeri partikiiller

Sentetik adjuvanlar......
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Phase | Phase Il Phase Il
L
# Approval

Prophylactic vaccines for clinical use
Biological Sponsor or company, clinical ID

components HCV E1E2/ MF59

= NIAID, NCT00500747

Ad6NSmut; AACh3NSmut

= Okairos, NCT01070407

Ad3NSmut; MVA-NSmut

= NIAID, NCT01436357

Therapeutic vaccines

Biological

components Sponsor or company, clinical ID
TG4040 +peg IFN+ ribavirin
MVA encoding NS3, 4, 5b

2 Transgene, NCT01055821

Adch3NSmut and MVA-NSmut

Okairos, NCT01094873

AdCh3Nmut and MVA

SHceding 2200 > Okairos, NTC01296451

DNA plasmid expressing HCV NS3/4a

= ChronTech Pharma AB, NCT01335711

Virosome formulated CD4/CD8

theti tide and poly-L-arginine
synthetic peptide and poly > gini Pevion Biotech, NCT00445419

1C41 synthetic peptide vaccine (core NS3, 4)

= Intercell AG, NCT00602784

GI5005 inactivated Saccharomyces cerevisiae

encoding NS3-core fusion protein
> Globelmmune, NCT00124215

Sl ol 3 Globelmmune, NCT00606086

Int J Mol Cell Med. 2014 Autumn; 3(4): 207—215.



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4293608/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4293608/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4293608/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4293608/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4293608/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4293608/

I HIV As1 Cahsmalan

Canarypox vektorvirus+ BHIV gag,pro
E gp120

Recombinant viral
vectors

(ALVAC-HIV)

bivalan (AIDSVAX) B/E gp120 protein
kombinasyon asisi %31 koruma
Asinin iyilestirilmesi ile %50

Recombinant bacterial

Live attenuated vectors

—~-LPQPGGSYC—--

Synthetic peptides Recombinant subunit DNA




HIV As1 Cahsmalan

Trial Trial number Sponsor Phase Status
DMNA-based vaccine

GTU-MultiHIV B Clade NCT02457689 Imperial College London 1/1 Active

Vaccine

DermaVir (topically applied NCTO0711230 Genetic Immunity 1l Unknown

DMNA)

DermaVir NCTO09 18840 Genetic Immunity 1l Completed

DermaVir NCT00270205 AIDS Clinical Trials Group 1/1 Completed [48]

DermaVir NCTO07 12530 Genetic Immunity | Completed [49]

PENNVAX-B (Gag, Pol, Env) NCTO1082692 Inovio Pharmaceuticals | Completed [50]

PENNVAXB + IL-12 or IL-15 NCTO0775424 University of Pennsylvania | Completed

MAG pDNA vaccine =+ IL-12 NCTO1266616 NIAID | Completed

DNA + lipopeptide vaccines
GTU-Multi-HIV B Clade NCT01492985 French National Institute for 1 Active/closed to enrollment
Vaccine + LPO-5 Health and Medical
Research/French National
Agency for Research on
AIDS and Viral Hepatitis
(Inserm /ANRS)
DMNA + viral vector vaccines

MAG-pDNA + rVSVIN HIV-1 NCT01859325 NIAID/Profectus Biosciences, | Active/closed to enrollment

Gag Inc.

D-GPE DNA + M-GPE MVA NCTO1881581 Centers for Disease Control | Unknown

and Prevention, China

JS7 DNA + MVAG2B NCTO1378156 GeoVax, Inc. | Completed [HIV R4P 2014,
Abstract OA05.03
(webcast)]

RNA-based vaccine

iHIVARNA-OT (TriMix and NCT02413645 Biomedical Research Institute | Active

HIV antigen naked messenger August Pi i Sunyer (IDIBAPS)

RINA)

Peptide-based vaccine

VAC-35 NCT02041247 InnaVirVax 1} Active/closed to enrollment

VAC-3S NCT023920466 InnaVirVax 1/lla Active/closed to enrollment

Vacc-4x NCTO0659789 Bionor Immuno AS 1l Completed [51]

VAC-3S NCTO1549119 InnaVirVax 1/lla Completed (30 years of
HIV Science, 2013,
poster absiract 145; IAS
2015 toward an HIV
Cure Symposium, Poster
Abstract PE67 LB)

TUTI-16 (synthetic HIV-1 Tat NCT01335121 Thymon, LLC 1/1 Completed [52]

epitope)

Vacc-C5 NCTO1627678 Bionor Immuno AS 1/1 Completed

AFO-18 NCTO1141205 Statens Serum Institut (SSI)/ | Completed [53]

Ministry of the Interior and

Health, Denmark,/European

and Developing Counfries
Clinical Triale Parnerzhin



Trial Trial number Sponsor Phase Status
Ad5-Gag NCT02762045 Centers for Disease Confrol | Active
and Prevention, China
HIVAX NCT01428596 GeneCure Biotechnologies | Active
ChAdV63.HIVcons + NCT01712425 IrsiCaixa/Fundacid Lluita | Completed (IAS 2015,
MVA HIVconsy contra la SIDA (AIDS)/ Poster abstract
Hospital Clinic of MOPEAQ36)
Barcelona/HIVACAT/
University of Oxford
MVA HIVconsy NCT01024842 University of Oxford/Medical Terminated
Research Council
Proteinbased vaccine
Tat Oyi NCT01793818 Biosantech 1711 Active/closed to enrollment
GSK Biologicals HIV Vaccine NCT01218113 GlaxoSmithKline Il Completed
732462 [p24-RT-Nefp17
fusion protein)
Tat protein vaccine NCT01513135 Barbara Ensoli, MD, Istituto Il Completed [56,57]
Superiore di Sanita/Italian
Ministry of Foreign Affairs —
General Direction for
Cooperation and
Development
AT20KLH (Synthetic HIV-1 MED-AT20-001 Medestea Research & Completed [58]
mafrix protein p17-based Production SpA, Turin
AT20-KLH)
DC-based vaccine
AGS-004 [DCbased vaccine NCT02042248 University of North Carolina at 1/l Active
with HIV antigens) Chapel Hill /Argos
Therapeutics/US National
Institutes of Health (NIH)
AGS-004 NCT00672191 Argos Therapeutics Ilb Completed [59]
AGS-004 NCT01069809 Argos Therapeutics llb Completed (IAS 2015
toward an HIV Cure
Symposium,
Combination Therapy
Trials Roundtable)
Dendritic cells pulsed with NCT02766049 University of Sao Paulo 1/l Completed [60,61]
chemically inactivated HIV General Hospital
Dendritic cell vaccine NCT00833781 Massachusetts General 1/1l Completed [62]
Hospital
Autologous HIV-1 ApB DC NCT00510497 Sharon Riddler, University of 1/11 Completed [63]
Vaccine Pittsburgh/NIAID
Dendritic cell vaccine [DCV-2) NCT00402142 Hospital Clinic of Barcelona 1/l Completed [64]
Dendritic cells loaded with NCT00796770 Baylor Research Institute/ | Completed [65,66]

HIV-1 lipopeptides

ANRS

Curr Opin HIV AIDS 2016, 11:576-584



= Profilaktik asilar
= Terapdtik asilar



WHO Vaccine Pipeline Tracker

HIV | Malaria TB Enterics RSV Ebola Zika Dengue Priority emerging pathogens Drop downs
Candidate vaccine| Disease / Indication Platform Immunogen Adjuvant Most Trial Trial Start Study A
name Pathogen |goal (select from drop down (select type (select from |advanced Registration [Sponsor Date g"{“l"etm“
(select from |menu) from drop drop down trial phase No (east?mated
drop down down menu menu) (select from (p_rowde link, actual LSL\
menu) and then enter drop down click to go to
specific target) menu) site)
DNA multiclade HIV-1 Prevgnliun (acliye) Recombinant viral vector Protein None Phase 2b NCT00955006 DAIDS/NIAID/NIH | 12-Sep-11 21-Nav-17
rAd5 multiclade infection/transmission | DNA gag-poal, nef, env NCT00865566 11-Jun-09  |08-Apr-18
gag-pol, env
ALVAC-HIV HIV-1 Prevention (active) Subunit (e.g., toxoid, carbohydrate) from | Protein: gag-pro, env  |Novel other: specify |Other: specify NCT02404311 DAIDS/NIAID/NIH |9-Feb.-15 26-Dez.-16
(vCP2438) infection/transmission  |target organism Env MF59 Phase 1
Bivalent Subtype C Recombinant viral vector
gp120/MF59
VRCO1 mAb HIV-1 Prevention (passive) Other: monoclonal nfa None Other: specify NCT02165267 DAIDS/NIAID/NIH | 9-Sep.-14 5-Marz-16
infection/transmission Phase 1
DNA HIV-1 Prevention (active) Recombinant viral vector Protein None Other: specify NCT02296541 DAIDS/NIAID/NIH |20-Jan-15 |8-Sep.-20
MVA infection/transmission  [DNA Env Phase 1
CRFO1_AE Env, gag-pol
Ad4 HIV-1 Prevention (active) Other: live attenuated viral vector Protein Aluminum salts Other: specify n/a PaxVax, Inc 24-Marz-15 |25-Feb.-17
AIDSVAX® B/E infection/transmission | Subunit (e.g., toxoid, carbohydrate) from  |gag, env (alum) Phase 1
Substypes B, E, gp120 target organism Env
DNA clade B HIV-1 Prevention (active) Recombinant viral vector Protein None Other: specify NCT01578889 DAIDS/NIAID/NIH | 21-Mai-12 5-Sep.-16
'VSVIN clade B infection/transmission | DNA gag, pol, nef, tat, vif, Phase 1
env
PENNVAX-G DNA MVA HIV-1 Prevention (active) Recombinant viral vector Protein: Env, gag Novel other: IL-15 Other: specify NCT01260727 DAIDS/NIAID/NIH | 1st vax-27  |Juni-2015
CRFO1_AE infection/transmission | DNA DNA Plasmid for Phase 1 Oct 2010
PENNVAX; None for
MVA Boost
ALVAC-HIV (vCP1521) HIV-1 Prevention (active) Recombinant viral vector; Recombinant Protein: Gag, protease, |AIVAC: None; Phase 2 NCT01435135 USAMRMC Apr.-2012 Dez.-2017
AIDSVAX® B/E infection/transmission | subunit (non VLP) env AIDSVAX B/E v
Alhydrogel
< >

Published by Google Sheets — Kdtlye Kullamim Bildir — 5 dakikada bir otomatik olarak gancellenir


https://docs.google.com/spreadsheets/d/19otvıncayjurcmg76xwo4kvuyedybmzdcxqbyjgdczm/pubhtml

Sitma Asisi

GPI
Signal Central anchor
peptide F:l repeatlreg-on RIl  signal

NH, el ‘,_|_é»cl OOH

Immunodominant “Universal”
B cell epitope conserved

(NANP repeats) CD4* T cell epitope

Polymorphic  Polymorphic
CD4*Tcell CD8'T cell

epitope epitope

RTS,S/AS01 — trade name Mosquirix — is a recombinant protein-based malaria vaccine. Approved for
use by European regulators in July 2015, it is not only the world's first licensed malaria vaccine, but the
first vaccine licensed for use against a parasitic disease of any kind. The RTS,S vaccine was conceived of
and created in the late 1980s by scientists working at SmithKline Beecham Biologicals (now
GlaxoSmithKline Vaccines) laboratories in Belgium. The vaccine was further developed through a
collaboration between GSK and the Walter Reed Army Institute of Research and has been funded in
part by the PATH Malaria Vaccine Initiative and the Bill and Melinda Gates Foundation. Its efficacy
ranges from 26 to 50% in infants and young children.



http://prepareias.in/current_affair/25/4/2017/rts-sas01-worlds-first-licensed-malaria-vaccine

Pre-erythrocytic vaccines
RTS,S/AS01A

PfME-TRAP (ChAd63/MVA)
PfCSP (ChAd63/MVA)
PfSPZ (iSPZ, GAS, CPS)
P{CSP (DNA/AdS5)

PfCSP + PfAMA-1 (Ad5)
PfCelTOS

PfCSP (Ad35)

PvCSP (VMP001/AS01B)

Sitma Asilan

Pre-Erythrocytic
Stage

Transmission blocking vaccines
Pfs25/EPA
Pfs230/EPA

Macrogametocyte

Microgametocyte

Current Opinion in Immunology



Malaria vaccine clinical trials pipeline.

Antigen Vaccine platform References

P. falciparum CSP (RTS,5) VLP-in-adjuvant [6.67

P. falciparum CSP + P. falciparum AMA-1 DMA/AdS prime-boost regimen [8.9]

P. falciparum CSP Ad35 vectored [12,13]

P. faiciparum CSP + RTS.S Ad35 vectored/VLP-in-adjuvant prime-boost regimen MNCTD1366534

P. falciparum ME-TRAP ChAdB3/MVA prime-boost regimen [1417]

P. faiciparum ME-TRAF + RTS.S ChAdB3/MVA vectored + VLP-in-adjuvant NCT02252640
coadministration

P. falciparum CelTOS Protein-in-adjuvant NCTD2174978

P. falciparum radiation-attenuated sporozoites Whole organism [19.20]

P. falciparum genetically-attenuated sporozoites Whole organism [21]

P. falciparum sporozoite inoculation under prophylaxis Whole organism [22,23%]

P. falciparum MSP-1/P. falciparmum AMA-1 ChAdB3/MVA prime-boost regimens [25*.26]

P. falciparum AMA-1 (FMPZ2.1) Protein-in-adjuvant [27.28]

P. falciparum AMA-1 (DiCa) Protein-in-adjuvant NCT02014727

P. falciparum hybrid GLURP + MSP-3 (GMZ2) Protein-in-adjuvant [34]

P. falciparum Pfs25-EPA Conjugated vaccine NCT02334462

P. falciparum Pfs230-EPA Conjugated vaccine NCT0D2334462

P. vivax CSP (VMPOO1) Protein-in-adjuvant NCT01157897

P. vivax DBP ChAdB3/MVA prime-boost regimen NCTO1816113

" Clinical Trial Registration Number.



First malaria vaccine to be widely
tested in Africa next year

By Jen Christensen, CNN
(® Updated 1349 GMT (2149 HKT) April 26, 2017




Tuberkiiloz Asilar

TUm hdcre asilari

Viral vektor asilari

Adjuvanli protein subunit asilar
Rekombinan BCG,,

12 asi ¢calismada

rekombinan antijenlere 6rnek

; Mtb72F fusion protein , Ag85B-ESAT-6 fusion
protein +adjuvan ASo2,

Ag85-TB1o0.4 fusion protein + adjuvant IC31



Hemagglutinin-stem nanoparticles generate
heterosubtypic influenza protection

Hadi M Yassinel9, Jeffrey C Boyington®%, Patrick M McTamney!>>%, Chih-Jen Wei'>>¢, Masaru Kanekiyo!,

Wing-Pui Kong!, John R Gallagher?, Lingshu Wang!, Yi Zhang!, M Gordon Joycel, Daniel Lingwood "5, 100
Syed M Moin!, Hanne Andersen?, Yoshinobu Okuno?, Srinivas S Rao'®, Audray K Harris?, Peter D Kwong!,
John R Mascolal, Gary ] Nabel!> & Barney S Graham! - 80
X
The antibody response to influenza is primarily focused on the % § 40
head region of the hemagglutinin (HA) glycoprotein, which @ 204 :g;‘;&np
in turn undergoes antigenic drift, thus necessitating annual —H1-85-np — H1-85-np
updates of influenza vaccines. In contrast, the immunogenically T 4 & s 1 » T r & f s o
subdominant stem region of HA is highly conserved and Time (d) Time (d)
recognized by antibodies capable of binding multiple HA b o o0
subtypes1-6, Here we report the structure-based development
of an H1 HA stem-only immunogen that confers heterosubtypic g 1001 : e ]
protection in mice and ferrets. Six iterative cycles of structure- £ [ THT & 601
based design (Gen1-Gen6) yielded successive H1 HA stabilized- % 7 %"" § P |
stem FHA—S?) immunogens That_ lack the immupodominant head & s AL i2s 0 2. AL
domain. Antigenic characterization, determination of two HA-SS T  oNAY) et oAy
crystal structures in complex with stem-specific monoclonal s S T S R ) A
antibodies and cryo-electron microscopy analysis of HA-SS on Time (d) Time (d)
ferritin nanoparticles (H1-SS-np) confirmed the preservation c o

of key structural elements. Vaccination of mice and ferrets

with H1-SS-np elicited broadly cross-reactive antibodies that
completely protected mice and partially protected ferrets against
lethal heterosubtypic H5N1 influenza virus challenge despite
the absence of detectable HSN1 neutralizing activity in vitro.
Passive transfer of immunoglobulin from H1-SS—np-immunized
mice to naive mice conferred protection against HS5N1
challenge, indicating that vaccine-elicited HA stem-specific
antibodies can protect against diverse group 1 influenza strains.

80+
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40

Body weight (%)

— Naive Ig 209 __Naivelg
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Curr Pediatr Rep (2016) 4:74-83

Asi Klinik Cahsmalan

77

Table 1 Number of vaccine clinical trials currently registered on clinicaltrials.gov for specified diseases. (Current as of 6 May 2016)

Disease N Tnals Phase III & Completed with Completed with results phase  Vaccine currently available
IV results I & 1V

All Peds All Peds  All Peds All Peds
All vaccine chmical tnals 6061 2159 1815 1042 976 490 524 326 -
CMV 36 B 5 0 | 0 0 0 No
Dengue virus 83 27 8 2 1 0 0 Yes
Ebola virus 45 5 6 2 0 0 0 0 No
GAS 18 2 0 0 4 0 0 0 No
GBS 15 0 0 0 B 0 0 0 No
HIVT 576 113 72 20 43 14 3 3 No
HPV 233 134 99 68 74 46 48 31 Yes
Influenza 1366 491 589 274 318 135 187 94 Yes
Malaria 172 53 12 12 7 7 0 0 No
Meningococcus 91 80 53 48 32 30 15 13 Yes
Rotavirus 127 120 58 58 32 31 22 22 Yes
RSV 38 15 3 1 3 3 0 0 No#
Staphylococcus aureus 24 0 0 5 0 0 0 No
Tuberculosis 96 22 2 5 2 0 0 Yes (BCG)
Zika virus 0 0 0 0 0 0 0 0 No

* Passive immunisation via monoclonal antibody infusion (Palivizumab)

" Includes clinical trials of HIV vaccines and other vaccines in HIV-infected population

CMV Cytomegalovirus, GAS Group A Streptococcus, GBS Group B Streptococcus, HI'V Human immunodeficiency virus, HPV Human papil-

lomavirus, RSV Respiratory syncytial virus, BCG Bacillus Calmette-Guérin

Curr Pediatr Rep (2016) 4:74-83



Poverty

Cholera
Dengue

ETEC

HAV

HBV

HEV

Flu

JEV

Malaria

Men B
Parasitic infections
Paratyphoid
Rabies
Rotavirus
Salmonella

S. enterica

S. typhimurium
Shigella

B

Typhoid fever

Gunumiizde Asillamada Hedefler

Emerging Travelers Patients with
infections Chronic
diseases

AIDS Cholera

Anthrax Dengue

Avian influenza ETEC ,C:;MV

Cholera Flu ; :

Diphtheria HAV Sl b

gengue HBV Parainfluenza
bola JEV RSV

EV71 Malaria Staph

Malaria Men B

SARS Paratyphoid

B Rabies

Smallpox Shigella

West Nile B

Yersinia Typhoid fever

Yellow Fever

RO I e I 111

Immunotherapy/therapeutic
vaccines?

Cancer

Antoimmune diseases
Alzheimer

Chronic infections
(HCV, HBV, HPV, HIV, ...)
Metabolic diseases
Allergy

Drug addiction
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