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"~ 200BC

Chinese doctors use dried Over 1000 years later, the

cowpox scabs to pravide smallpox vaccine was developed
Edward Jenner, using horses, and proved that o
worked in dogs and cats

immunity 1o smallpox bul, by

1-3% died during the process mules, goats, and rabbits

1796

Louls Pasteur created
the first rabies vaccine

1884 1914

1981 1971 1952 1936
A human-bload- The combined measies, Salk begins testing a Max Theiler tests his
derived hepatitis B mumps and rubella polio vaccine on Yellow fever vaccine
vaccine is developed  (MMR) vaccine is created  children follovang using tissue cultures
using chimpanzees using monkeys, pigs, tests in monkeys prepared from chicken
sheep, and horses eqqgs
2006 2015 2019
HPV vaccine for cervical Malaria vaccine is Ebola vaccine for humans and

cancer licensed for use in the
USA, developed using rabbits,
mice, and monkeys

approved for use after tests
in mice, rats, and humans

monkeys gains FDA approval
following tests in monkeys,
guinea pigs, and baboons

nderstanding

ANIMAL RESEARCH

1921

Diphtheria antitoxin First human tests of
first tested on guinea  the BCG vaccine for
pigs, rabbits, dogs luberculosis, previously

tested on guinea pigs

1924

The tetanus toxoid
vaccine was developed
using horses and
guinea pigs

2020

Covid-19 vaccines produced
rapidly in response 1o a global
pandemic. using mice,
monkeys, pigs, and ferrets




The empirical approach to vaccine development - Mcnlngococcus>

* Pneumococcus

Polys-accharldc Tvohold
vaccines [-——I—X[%—>
H. influenzae

= Oral and inactivated [Rotavlrus>

poliovirus -
= Measles = Mumps Varicella [Influenza >

* Rubella = Adenovirus [ zoster virw:

Cell culture

Vaccination with = Typhoid = Diphtheria g r——— c‘:‘ difficite -
killed organisms or | = Plague s Tetanus [ Auenza R Tlck?bo'rne X
detoxified toxins = Cholera o Pertussis SeciSpersdd s !

Live attenuated |= Rabies -BCG [Typhoid »
vaccines = Anthrax = Yellow fever [Influenza >

Variolation
in Europe Cowpox vacclnation>

d L db
Varioclation eﬁ‘fa?é’fennﬁr
inChina

FPlague > Immunity by e -
of Athens natural infection [Measles parties
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Variolation and vaccination
against smallpox

Smallpox eradication
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PRE-VACCINE ERA ' MOST RECENT
ESTIMATED ANNUAL REPORTS OF
MORBIDITY IN THE U.S. CASES IN THE U.S.

DECREASE

100%
29%
91%
83%
29%
99%
93%
74%

100%
99%
99%

100%
98%

89%

e CDC data

'I" (I'P L
N
Pl |

|y
L



. : sifl yuklenmis™
olabilecegi yanilgisi

Cok da sik gorulmeyen hastaliklara karsi asllama
gerekliligi (polio, kizamik gibi)

Asl Olanlar Asisizlardan Daha Fazla Hastalaniyor
Yanilgisi

*Hastalik Oranlarinin DUsUsUnden Asi Degil Hijyen ve
Daha lyi Beslenme Sorumludur” Yanilgisi

“Dogal Bagisiklik Astyla Kazanilan Bagisikliktan Daha
Iyidir” Yanilgsi



Global immunization coverage 2021

Haemophilus influenzae type b /1%
(Hib) Eastern Mediterranean Region %82
South-East Asia Region %29
Hepatitis B %80
African Region %17
Human papillomavirus (HPV) %15
Meningitis A 350 million people in 24 out of the

26 countries in the meningitis belt
had been vaccinated with
MenAfriVac through campaigns

Measles %71 (cift doz)
Pneumococcal diseases %51

Polio %79
Rotaviruses %49

Rubella &66

Tetanus

Yellow fever %47




» Asl tipleri nelerdir ve her mikroorganizma
Icin farkl asi mi gelistirilire



Klasik Asilar- 1. Kusak Asilar

Attenue
Toksoid asllar

Inaktive InokUle

[zole et ot ot

Dogal infeksiyonu toklit =) Dogal immuinite benzer
yanit

* Attenuasyon
* Bugun icin yontem gecerli degil



Canli Attenue Asilar

C K VIFUSU

Attenuasyon

. Kabakulak virusu
Pasqjlama | sucicesi virusu
/ Sar humma virusu

\Rubella virUs, Influenza vird

)S

\ Isiyla secilmis mutar

\ Reassorted genom

Canl, attenue

Koltgr ) Asi

\ Diger turlerden varyantlarcicek asisi

influenza virus

BCG

adenovirus asisi (askeri personel icin ABD), tifo asisi (Ty21Q)



M. bovis

Virulent

Attenuation by
subcultivation

(1908-1921)

230 subkdltar, 13 vil.

Regions of difference absent in M, bowis
compared to M. tuberculosis

O T e Y e e e

M. tuberculosis
Virulent

Rational attenuation

by genetic
engineering
BCG MTBVAC
Attenuated Attenuated
Loss of RD1 Deletion of phoP
(ESAT6/CFP10) and fadD26 genes




Reassortant Canli Attenue Influenza VirUs

Allenuated conor sirain Virulent circulating virus Six sl e owa S FaIz QLaeoier
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Attenniated Hve vacting

Canli asi virGsU 6 internal geni attenue donor susundan, yuzey genleri HA ve
NA'l dolasimdaki sustan alir. Asi boylece attenUe fenotip ve istenilen antijen

éze”iklerini TO$|I’. Jang, Seong, Clinical and Experimental Vaccine Research ,2012
Nogales, Martinez-Sobrido, Int J Mol Sci, 2C



Canli Attenue Asilar

GUclU immun yanit

» Mikroorganizma canli
Tek doz uzun sureli immuUn yanit olusturabilir. o
» Hastalik olusturma riski
B ve T hUcre yaniti olusur. » KUItor sirasinda kontaminasyon riski
Adiovan gerekmez » Geciciimmunosupresyone
» Soguk zincir gerekliligi
Replikasyonun olusmasi ile antijen sentezi fazla, bu
nedenle daha az miktarda asl-antijen (maliyet etkin)
Temas immunitesi
Oral yoldan kullanilabilir Attenue asilar orijinal viral izolat, hlcre kultur pasaji sayi,

Isis1, kullanilan hucreler agisindan farklilik gosterebilir.

Bakterilerde zor

Plotkin's Vaccines, 7th ed, 2018



Inaktive Asilar

!

Koltor )

!

Ag saflaftlrma

l

Inaktivasyon

Saflastirma

Inaktivasyon

Asl

‘ Asl | WP HAV

‘ AS| Kuduz, Influenz

a

Japon ensefa
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Bogmaca, sarbon, kolera ETE




Co-infection of chicken egg with A/PR/8/34 and epidemic strain | Inqkﬁvqsyon Virﬁlqn Virﬁsﬁn
i

Viral replication and genetic re-assortment kimyqsql ve ﬁZikseI ajanlarla
T o muamelesi ile infektivitenin
I kaldiriimasi, immunojenitenin
Harvesting and purification by zonal centrifugation
| 4o alaale

Distribution of the seed strain to the vaccine manufacturers

I
Propagation of seed strain in the chicken egg Formalin; bircok viral antfijende donusumsuz

I S hasar
Harvesting of ”]I vaceine virus B -propiolakion; kuduz OSI'GrlndCI Cm’rijen
Purification by zonal centrifugation hasarini enge”er° . .
Non-iyonik deterjanlar (polioksilen eterler); zarfli

. = , : , virslerde virionlar solubilize etmek ve
I reatment with ['reatment with ethyl [reatment with . . oo
;unnulk_lclll,\'dcﬂr ether or sodium detergents glikoprotein peplomerler ve diger zarf
J-propiolacto odecevl sulfate . . . .
T Lol E“”‘ [ proteinlerinin salinimi icin kullanilir.
Whole inactivated Split vaccine subunitvaceines | Farkh sentrifUgasyon ve ulirdfiltrasyon; solubilize
il glikoproteinlerin yar saflastinimasinda.

Yumurta bazli influenza asi Uretim sureci



Inaktive Asilar

» Yan etki daha az » Kimyasal ve fiziksel islem
. . N antijenik 6zelligi azaltabilir

> Lyi bilinen bir teknoloji » Sadece antikor aracili immiin

» Bagisikligi baskin hastalarda yanit, zayif T hiicre ve mukozal
kullanilabilir immin yaniti

» Canli komponent yok, asiya > Daha zayif immiin yanit ve uzun
bagh hastalik olusturmaz streli degil

» Uretimi daha kolay > Adjuvan gereksinimi

» Daha stabil » Coklu doz ve pekistirme doz

gereksinimi

Plotkin's Vaccines, 7th ed, 2018



Toksoid Asilar

» imminiteyi aktive etmek icin
kimyasal ya da termal modifiye
edilmis toksinler kullanilir

» Bazi bakteriyel hastaliklarda
» (difteri, tetanoz)

» Antikor aracili immuniteyi stimule
eder

» Az sayida antijenik determinant
icerdigi icin coklu doz
uygulamalarina gerek vardir.

\d*

Diphtheria bacteria
amitling toxin

Diphtheria
toxin

P

Diphtheria
toxoid




Polisakkarit
Temelli Asilar

Subunit Vaccines Whole Cell Vaccines

Live attenuated Inactivated whole cells

Hae’:nophl/us /nf/Uenza Tlp Pure polysaccharide Pure polysaccharide
b (Hib) +

Conjugated carrier

Meningococcal meningitis protein

(N. meningitidis, serogrup
ACW,Y) - ‘e

T-cell T-cell T-cell T-cell
PneumOCOCCGI 23 V(]lan independent dependent dependent dependent
(humoral) (humoral and (humoral and (humoral and

S. Typhi

Immunojenite disuk
Kisa sireli etki

Bellek yanit yetersiz

Mainly IgM

cell-mediated)

IgM and IgG

cell-mediated)

Predominantly

1gG

cell-mediated)

Predominantly
IgG



Polisakkaritlerin bir protein tasiyiciya konjuge
edilmesi polisakkarit asilarin immunojenitesini
arttirir,

Konjuge asilar bir ¢esit subunit asi

>

>
>
>

Konjuge Polisakkarit Asilar

Hib asisi
Pnomokok asisi
Meningokok asilart

Tifo asisi (DSO, 2018)

» Vipolysaccharide-tetanus toxoid (Vi-TT)
conjugate vaccine (Typbar TCV; Bharat
Biotech India, Hyderabad, Indiq)

Grup B streptokok asis1 klinik ¢calismada

——— Folysaccharide
I N— ,\ e
a.\{ ﬁr %t’(_k
i




Konjuge Polisakkarit Asilar

Zayf antijene gugli yanit

Bellek yanit olusmasi

Uzun sureli immin yanit

Asemptomatik tagiyiciligin azalmasi- toplumsal bagigiklik
Guvenli

Yan etki ¢cok az
Bebeklerde kullanilabilir

>
>
>
>
>
>
>



» 2021'de konjuge COVID-19 asisi KUba'da uretildi.

» KUba ve Iran'da acil kullanim olayi

» SARS-CoV-2 spike protein tetanos toksoidi ile konjuge edilmis.

-

L 10 dosis (0.5 mb)

YOBERANAT

Nitnsayo Clinico Candidax ¥
SER5-CoV-2. Suspensién et
W55 intramascular, AGITEEM
KR0SIS, Almacenar de 2284
¥ Ohwicay Trial SARS Lot 2on®
Yo naw v injection, firs e
“VTING EACH DOSIS. Stive ! ‘

Valdes-Balbin et al. SARS-CoV-2 RBD-Tetanus Toxoid Conjugate Vaccine Induces a Strong Neutralizing

Immunity in Preclinical Studies. ACS Chem Biol. 2021 Jul 16;16(7):1223-1233.




Protein Temelli/

Subunit Asilar

., /th

ed, 2018

Status of Development”

Preclinical Clinical Licensed
Type of Vaccineg” Evaluation® Evaluation® Product® Example’
Protein-Based/Subunit
Viral/bactenal 3 Hepatitiz B wirus {HEY)
208 Perussis
Tumor cells X Cancer
Chemically i Tetanus (Clostrdium fetar)
inactivated 308 Diphthena [Conmebactenum diphthenas)
Genetically X Pertussis
inactivated
Recombinant w0t HBV
potypeptide W Lyme diseass (Borrelia burgdorfer)
% Chaolera
3¢ Human papillomawvirus
00 HV
o H3V
X Meningococcal meningitis (Nefssenas meningitichs,
serogroup B)
bad Varncells zoster virus
Fusion proteins X Preumococcal (Streptococcis preumonias)
b Group A strep (Strepfococcus pyogenes)
308 Meningocoocal meningitis (V. meningifialis,
serogroup B
x RSV
X Alleroy
X Diabetes




v

Avantajlari

Protein Temelli/ Subunit Asilar

Patojenite riski yok
Cok miktarda iretilebilir
Yan etki az

Aseliiler bogmaca asisi (genetik inaktive)
Rekombinant asilar

» HBV asisi

» HPV asilar

» Meningokok B asisi

» HEV asisi

Dezavantajlar

» Coklu doz gerekii
» Adjuvan gerekli
» Maliyet yUksek
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» Gecmisten gunumuze asinin gelistiriimesi ortalama 29 vil
» GuUnumuzde 5-10 vil

» Laboratuvar calismalar: 2,4 vil

» Faz 1:2 vl

» Faz 2: 1,8 vyl

» Faz 3: 1,4 il

» Tescil oncesi calismalar: 1,1 il

» Tescil calismalari: 1,3 il



Peki ben nasil guvenecegim, sirket
sahipleri bile guvenlik testi yapmadan
aslyl piyasaya surdik dedikten sonrae

Ya da

Asl kisir yapar mi¢ Kalp krizine neden
olur mu¢ Otizme neden olur mue




As1 gelistirme siireci

Preclinical Proof

of Concept (PoC) File | aunch
|
vE_prorato_rl i Preclinical iClinicaI Development l. Registration | LCM
10% I
Many Years o4 Years 6-8 Yed20% basar Yeart Years Contmue



Asl Faz Calismalari

20-100
HEALTHY

s thisWQEAINTEERS

Does this vaccine seem to
work?

Are there serious side
effects?

How is dose related to side
effects?

SEVERAL
HUNDRED
M/ﬁ UNTt]EERS

at are the most
common short-term
side effects?

How are the
volunteers’ immune
systems responding
to the vaccine?

BTV ITITITEIVIVIVIVIOI
fiftprfrfreReR RS
ITITITITITITITIITT
TR TITITITITI

HUNDREDS OF
THOUSANDS OF
VOLUNTEERS

How do people who get the
vaccine and people who do not
compare?

Is the vaccine safe?
Is the vaccine effective?




>

>

>

>

>

Klasik Asilar

Her mikroorganizma kiiltirde uremez

Her mikroorganizma igin uygulan

Laboratuvar glvenligi

Pahali

Yeterli attenuasyon?

Soquk zincir gerekliligi

Pandemi kosullarinda hizli agi Gretimine uygun
aegil.

Cok fazla miktar viris iretilmesi ve yiiksek
biyogtivenlik diizeyi gerekir.

Inaktive agilarin glivenligi icin genis ¢alisma
gerekir.

Viris benzeri partikdller igin birgok
rekombinant viris proteinlerinin Gretilmesi
gerekir.




Neden baz hastaliklarin
hala asisi yoke

Neden fum asilar ayni
teknoloji ile Uretilmiyor?

Yeni asl teknolojilerine
neden ihtiyac vare




Asillamada Yeni Kavramlar




New biological
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Sistem Biyolojisi 1le 10000 kisiden 10 veri
yerine 10 kisiden 10000 veri
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Hizi Genom Sekanslama: SARS

March 24, 2003 April 14, 2003 December 13, 2004
SARS Phase | Clinical
SARS CoV SARS CoV Sequenced Trial Initiated at NIAID

Discgvered VRC

Fauci AS, 2014




| In silico prediction
of vaccine candidate
antigens

Cenome sequence
of Neisseria meningitidis
serogroup B

Ters As1 Teknolojisi

Genom bazh antijen kesfi

J

/

X

\ 600 potential vaccine
\ candidates identified |/

.". y
\ J /

' 350 proteins successfully » | Protein
‘expressed in E. coli purification |
' L | 7 Mouse
; . immunization
' 91 novel surface-exposed Testing e
 proteins identified mouse sera

\ ["

28 novel proteins have
bactericidal activity

l

Vaccine candidates
selected for development

Nature Reviews | Immunology




1 of genome with the use
‘of cormputer-based zlgorithms
to select 350 potential antigens

Canfirm surface expression
by FACS and ELISA

Five candidate antigens
formulated for use in vaccine
(NadA, GNAIL030 fused with

GNAZ2L3Z, and GNAZDGL
fused with fHbp)

/ Mice immunized

|
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Amplification of genes
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Vaccine pacterial lys's in prosence

MenB of antibody and complement

- |
1

P e

Ters As1 Teknolojisi

Yeni calismalar

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

Chlamydia pneumoniae
Mycobacterium tuberculosis

Polisakkarit antijenler
HIV, RSV icin uygun degil



Yapilandirilmis As1 Teknolojisi

» Yapisal stabilizasyon

B cel and Ab
° ° . ;f;';g;:. lmror»nnl-in .1.rd production Ag production
» Spesifik epitoplarin hedeflenmesi X groms il 2 -
DES YY‘;‘YYY
\ \

» Yeni asi adaylarinin sekillendirilmesi A

l\* / qurvatm.seuy

l\(-: 1 e ol Ab-Ag

'l
LQB) J&lld
rolective epiiopes



Varian: °

Variant 3

Nature Reviews | Microbiology

Varyantlardaki
farkl epitoplarnn

tek bir
antijende
toplaniimasi




Nanopartikul
Asllar

Nano taslyici bazl sistemlerde
adjuvant niteligi artmis

Biyolojik yikim az, daha stabll

APC'lere antijen sunumunun
artinlmasi

Asllarda kullanilan bazi
nanopartikUller:

inorganik ve organik
nanopartikUller

VirUs-benzeri partikUller
Lipozomlar

Alfin, karbon, silika

ine Protein subunit vaccine

rticle Virus-like particle Protein nanoparticle Micelle Liposome Polymer nanopa
~-, RNAexpressing S ; S
or S subunits or S subunits

Less antigen deposition in lymph node

" Less antigens 5

— o

______ proccessing by APC 2 ¥ N\ )

ns \\; L~ = ——" Feweri
v\‘\“

More ar
better-qual

_ Increased antigens
T proccessing by APC
ticle \

Increased antigen deposition in lymph node




vate the expression of viral genes. For
HIV, these signals may be other

ApproaChes to HIV vaCCine viruses, but can also be host factors,

design §ncluding elqmcnts th{lt regulate
1990 immune function (for review see Ref.

4). From this alone, one can glean

Dani P. Ralaanesi how intimately virus and target cell

1387

1993

Safety and Immunogenicity of a Fully Glycosylated Recombinant gp160 Human
Immunodeficiency Virus Type 1 Vaccine in Subjects at Low Risk of Infection
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2 Countries at risk
@ CCHF virus isclation

Crimean-Congo haemorrhagic fever. Onder ErgdnUl. Lancet Infect Dis 2006; 6: 203



Dengue : a contfinuing global threat. Scott B Halstead
Lancet 2007; 370:1644-52



Elimizde yeni ne vare?¢

Yeni pek cok teknik varken neden hala bazi
hastaliklar icin asl gelistiremiyoruze

Neden tum asilar bu yeni teknolojiler ile
Uretilmiyor?



vV v v v v Y

Yeni Asi Platformlari

Rekombinant vektor asilari

Nukleik asit temelli asilar

Rekombinant virus

Rekombinant bakteri

Peptit temelli asilar : B ve T hUcre epitoplari

Dendritik hucre asilar

« Teknolojik anlamda platform, diger bir
cok surec, uygulama veya teknoloji
gelistirmek icin tfemel olarak kullanilan
herhangi bir donanim veya yazilim
ortamidir.

 Asi platformlan bircok baska asi
gelistiriimesinde kullanilabilinecek
mekanizma, dagitim, hucre serisi gibi

temel teknolojilerdir.




Viral Vektor Asilari

» Temel ilke zararsiz bir virGsun islenerek hedef antijen
genini kodlamasi ve bu geni insan hicrelerine tasimasi

» Viral vektorler replike olan ya da olmayan virUsler olabilir.

» Alphavirus, poxvirus, lentivirus,modifiye Vaccinia Virus Ankara (MVA),
Canarypoxvirus, Adenovirus

» Insan hUcreleri asl antijenini genetik koddan Uretir.



v

Viral vektor asilari

L

Manipilasyonu kolay

Viral genom kolayca herhangi bir antijeni
eksprese etmek igin kullanilabilir

Immunojenik

Hedef hiicrelerde dogal infeksiyona
benzer glglu immin yanit

» Hiicresel ve humoral immin yanit
Yiksek kapasitede iretim
» (pandemilerde avantaj)

vV vvyvVvyvy Yy

\ A 4

TIP FAKULESI
46

Genellikle viral vektérler genetigi modifiye
edilmis organizmalar

Insan sagligina potansiyel risk?
Cevreye risk?

Vektor tretim gerekliligi, Gretimi zor
Insanlarda konak genomuna integrasyon?

Yiiksek kalici replikasyon? Uretim esnasinda
istenmeyen rekombinasyonlar?

Virisin yeterli attenue olmama riski
Fazla attenuasyon-imminite kaybi

]'Insanl'a.r'l in-fe.k‘re edebilen bir virlsse daha
onceki imminite varhgi

Vektore bagli persistan veya latent inf riski




Chimpanzee adenovirus Soike SARS-CoV-2
st

:
! g «

| . Unable to
. ~a @ cause disease

, Genes coding
¢ ’ " spike protein
ChAdOx1 viral
vector
Cells express ChAdOx1
spike protein . nCoV -19 vaccine

Body produces
antibodies against
spike proteins

-

if infected, immune
system attacks
SARS-CoV-2

Ebola asilari: rVSV-ZEBOV vaccine
Ad26.ZEBOV and MVA-BN-Filo

NDV-HXP-S, an investigational SARS-CoV-2 vaccine, given via nasal
spray on July 13, 2022. NDV-HXP-S uses Newcastle disease virus (NDV),
an avian avulavirus, as its viral vector.



DNA asilari

» Hedef anfijeni kodlayan DNA, genellikle hucre icine bir plazmid aracilizi ile verilir.

» Insan hUcreleri asl antijenini genetik kodlama ile Uretir.

» Avantagjlar .
Dezavantajlari

> Hizl urefim «insanda zayif immuUnite
» Infeksiydz degil e Konak genomuna entegrasyon
» Asl fasarimi kola fiski
¥ 4 = Adjuvante
» Ucuz = QOzel uygulama ekipmani
» Bilinmeyenleri cok gerexlilig.
» GUvenlik Khobragade A , et al.. Efficacy, safety, and immunogenicity of the

> Yan etki DNA SARS-CoV-2 vaccine (ZyCoV-D): the interim efficacy results
of a phase 3, randomised, double-blind, placebo-controlled study in
» Etkinlik India. Lancet. 2022; 399: 1313-1321




DNA Asilari A

, B : C
[ | |
Pathogen (®) : :
C - o | |
Clone gene [DQ['D(I oy : :
ZyCoV-D, (Zydus Cadila ) insanda ot e 7‘1, Nt 2
1 [ ‘: DNA [ S ve
onaylanan ilk DNA asis Insert gene into . _/ plasmid 1 <’ vaccine
; k. . expression system ' v K0 vector
E. coli'de Uretilen plazmid asisi (eg yeast, insact cells) ™= L | .
N R , : o) | Tl ,
12 yas ve Uzerine Hindistan'da acil Protein expression (55 ‘U D | O Pros i
'd ‘| ’l L [
kullanim onayi ald. > | within host in host
R 3 . Purification of s . cell .
12 yas ve Ustune 3 doz 28 gun ara ile recombinantproteln 1% | 1
o 3 encoding antigen v , v : +
%67 agir hastalik onlemede efkili 9! C @ L@
Administration as [ Y N _J.\“'.' 1y 8 = R
vaccine .l | T : | : 'l SN / . : I| 0 A
' |\ Ii | [ l’ |’ !I ' [ I I( |‘ '

FDA: Bati Nil VirUsu ve melanoma icin
hayvanlarda iki asiya kullanim onay!
verdi (2021)




MRNA Asllar

MRNA protein kodlayan DNA cevrimi ve
sitoplazmada ribozomlardan proteinlerin Uretimi
sUrecinde ara basamak.

Hedef geni kodlayan mRNA icerir

Alis sonrast mRNA hedef proteine cevrilir o da
iImmuUn yanit olusturur

MRNA hUcre stoplazmasinda kalir, nukleusa

girmez , konak DNA' sina integre olmaz veya
etkilesmez.

How does MRNA vaccine work
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Nanoteknolojiile lipid nanopartikuller
mRNAnin hucre igine girigini sagladi.



MRNA Asllari

Diger asilara karsi Ustunlugu
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MRNA noninfeksiy6z, integre olmaz

Infeksiyon ve mutagenez riski yok

Hizla eksprese olabilir

MRNA normal hiicre siiregleri igcinde yikilr

Yarilanma 6mri modifiye edilebilir

MRNA daha stabil hale gefirilebilir

Tasiyict molekiillerle hizla hiicre igine alinimi saglanabilir
Tekrarlanarak alinabilir

Hizla , ucuz Gretim

Glgli immunojenik yanit

RNA stabilitesi disik




lable 1 | mRNA vaccine complexing strategies for in vivo use

Delivery systemtype  Route of Species Target

Commercial transtection i.n. Mouse OyAHs

reagent

Protamine i.d. Mouse, ferret, pig and Influcnza virus'™*, melanoma®™,
hstnan non-srmali-cedl luryg cance®™@, prostsle

cances 55 rabies vines®, QVAISRS 4

MRNA a§|lar|n|n Lewsis lung cancer'™
|mmunOJen|teS| ve Protamine liposome R Mouse Lung cance*™

tkl | e t t t k Polysaccharide particle “.C. Mouse and rabibit Ieflienza virus™
etKlll Iglnl est eime Cationic nanoemulsion i, Mouse. rahibit, ferret and Influenza virns™. RSV™, HIV-1 (REFS 50,97),
K;l N COVI D_ 1 g’d an thesus macaque HCMV™, Streptococcus spp. =%, HCV and
5 rabies virus®’
once d e Qa l I § mala r Cationic polymer s.c.and in. Mouse Influenza virus®, andHIV-1 [REFS 110,111)
ya p | | |y0 rd u Cationic polymer liposome i Mouse Melanoma®™ ™, pancreatic cancer™
Cationic lipid nanoparticle id.ivandsc.  Mouse MHIV-1 [REE 109) and OVAS:
Cationic lipid, cholesterol v, s.c.and 1.5, Mouse Influenza virus ™, melanoma®™**,

panoparticle Moloney murine leukacemia virus, OVA,
%

HPV andc olon cancer

Cationic lipid, cholesterol, i bmand s Mouse, cotton rat and Zika virus™ 55 Gnflaenza vippe? A esans

PLG nanoparticle rhesus macaque RSV'S, HCMY, rabies virus” and
melanoma®?

Dendrimer nanoparticle jam Mouse Influenza virus, Ebola virus, Toxoplasma
gondi™ and Zikavirus®

HOMV, human cytomeqalavirus: HCV, hepatitis Cvirus: HPY human papalomavinus; Ld. Intradermad; L., intramuscular: L.,

ntranasal; i.s. intrasplenic; iv. intrevenous: OVA, ovalbumin-expressing cancer models; PEG. potyethylens alycol: RSV respiratory

syncytial virus: ICUtaneous,

Pardi et al. mRNA vaccines — a new era in vaccinology. Nat Rev Drug Discov 17, 261
279 (2018).



Table 2 | Clinical trials with mRNA vaccines against infectious diseases

‘Sponsoring Vaccine type (route of ~ Targets. Trialnumbers ~ Status
_institution administration) (phase)
Argos DC EP with autologousviral ~ HIV-1 e NCT00672191(ll)  * Completed'®
Therapeutics Ag and CD40L mRNAs (i.d.) ¢ NCT01069809 () Completed; results NA
e NCT02042248(l) * Completed; results NA
CureVac AG RNActive viral Ag mRNA Rabies virus NCT02241135(1) Active®%
(i.m.,i.d.)
Erasmus Medical DC loaded with viral Ag HIV-1 NCT02888756 (l1) Recruiting
Center mRNA with TriMix (i.nod.)
Fundacioé Clinic Viral Ag mRNA with TriMix HIV-1 NCT02413645 (1) Active
per la Recerca (NA)
Biomédica
Massachusetts DC loaded with viral Ag HIV-1 NCT00833781 (ll) Completed'®
General Hospital mRNA (i.d.)
McGill University DC EP with autologousviral ~ HIV-1 NCT00381212 (I/l)  Completed'®
Health Centre Ag and CD40L mRNAs (i.d.)
Moderna Nucleoside-modified viralAg  Zika virus NCT03014089 (I/ll)  Recruiting®
Therapeutics mENA ) Influenzavirus  NCT03076385(l) Ongoing®

The table summarizes the clinical trials registered at Clinicallrials.gov as of 5 May 2017. Ag, antigen; CD40L, CD40 ligand: DC,
dendritic cell; EP, electroporated; i.d., intradermal; i.m., intramuscular; i.nod., intranodal; NA, not available.

Pardi et al. mMRNA vaccines — a new era in vaccinology. Nat Rev Drug Discov 17, 261-279 (2018).
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Cin'in Ocak 2020'de SARS-CoV-2 genomunu paylasmasindan sonra 11 ay
icinde Pfizer/BioNTech ve Moderna FDA ve EMA'dan acil kullanim onayi aldi.

Bilinen en hizli onay

Ornesgi gdrilmemis bir fon destegi

llac endUstrisi daha dnceki daha dnceki calismalardan yararlandi
Adenovirus temelli asilar ve digerleri

Yeni platformlarla asi gelisiminin hiz sinirlayan
elementleri azaltilabilir.
Platform asilanna ozel dizenlemeler yapilabilir.

Yeni asi platformlarnnin yaran: HIZ




Yeni sorun olusturan infeksiyonlarda COVID-19'a kadar yaklasim

» Bir mikroorganizma, birilac

» Yenisorun olusturan infeksiyonlarda asinin gelistiriimesi ve onaylanmasi
zaman alici, bazen kisith pazar

» Son vylllarda platform teknolojisi tek bir sistemden bir cok asiyl hizla
Uretilmesine olanak sagliyor.



HISTORICAL PERSPECTIVE

nature., .
medicine

2005
Vaccines: past, present and future

Stanley A Plotkin

The vaccines developed over the first two hundred years since Jenner's lifetime have accomplished striking reductions of infection
and disease wherever applied. Pasteur's early approaches to vaccine development, attenuation and inactivation, are even now

the two poles of vaccine technology. Today, purification of microbial elements, genetic engineering and improved knowledge

of immune protection allow direct creation of attenuated mutants, expression of vaccine proteins in live vectors, purification

and even synthesis of microbial antigens, and induction of a variety of immune responses through manipulation of DNA, RNA,
proteins and polysaccharides. Both noninfectious and infectious diseases are now within the realm of vaccinology. The profusion
of new vaccines enables new populations to be targeted for vaccination, and requires the development of routes of administration
additional to injection, With all this come new problems in the production, regulation and distribution of vaccines.

) http:fwww.nature.com/naturemedicine

Yeni sorunlar........

e Endustri ve tedarik problemleri

e Asilarin maliyeti de artik bir sorun ¢linki yeni asilar gelistirmek icin 300 ila 800
milyon dolar ve arastirma yapan sirketler ve gelistirme maliyetleri karsilamahdir.
asi uygulanacaksa genel olarak diinya ¢apinda, cesitli kosullar korunmalidir

e Asi karsiti gruplarda asi glivenliginin artmasi talebi
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Pandemilere hazrlik

Enhanced surveillance [— 5 Select 50-100 vaccine strains
Understanding pathogenicity “——  fromdifferentvirus families

N

Produce GMP material
Stockpile vaccine
Occasionally update strains

4

Correlates of protectionfrom . PerformPhase|/Il trials with
related human viruses l long-term follow up

Asl farkl platformlarda Uretilebilir.
Faz | ve faz Il calismalan yapllir.

Sk p .' Yeni ya da sorun olusfuran viruse

o
#i? PRI SrE teknoloji adapte edilir.

Y i 3
L
e s s G Pre-empfif ve reaktif asl tasarmi,
‘ gelistirme ve Uretme asamalar
- . ne kadar planianirsa
S pandemilerde daha hizla yanit
.' verilebilir.

Vaccine licensure based on Phase Il
data and correlates of protection
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