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Salginlar dunyayi degistirir....

The Spanish Flu

Was Deadlier Than
World War |
Hispimioryti Dunya nufusu
peopke around the world
o yaklasik 1,5 milyar

Dunya nufusu

Deaths: 8 milyar
7,010,681




* COVID-19***

« PANDEMI....

* Yeni arayislat...




19 PANDEMIC TIMELINE

March1
2024

Dec. 31
2019

DEC 31, 2019

The World Health
Organization (WHO) office
in China is notified about a
mysterious pneumonia-like
iliness that originated in
Wuhan and has been
spreading.

DEC. 11, 2020

FDA grants Pfizer-Biol

the first emergency ug®
authorization (EUA) for a
COVID-19 vaccine for those

aged 16 and older. EUAwill —

be given to Moderna'’s
vaccine one week later for
those aged 18 and older.

JAN. 19, 2022

The White House launches a
program to mail at-home
COVID-19 tests directly to
Americans’ homes with a
new website.

MAY 5, 2023

The WHO downgrades
COVID-19 from being a
global health emergency but
continues to classifyitas a
pandemic.

SOURCE: CDC AND WHO

*

MARCH 11, 2020 MAY 28, 2020

The WHO classifies =~ .  The U.S. surpasses
COVID-19 as a pandemic. 100,000 COVID-19 deaths.

OCT. 29, 2021
OCT. 8, 2021

The FDA authorizes emergency
WHO publishes a clinical use of Pfizer-BioNTech's
case definition of “post — COVID-19 vaccine for children
883:8-19 condition” or long ages5to11.

JUNE 17, 2022

The FDA grants EUA for
MAY 12,2022 Pfizer-BioNTech's COVID-19
vaccine for children ages 6
The U.S. surpasses 1 million months to 5 years and for
COVID deaths. Moderna’s COVID-19 vaccine
for children ages 6 months to
6 years.

MARCH 1, 2024

People with COVID-19 no

The public health emergency longer need to remain isolated

for COVID-19 expires in the for five days after symptoms,

uUs. according to new CDC
guidance.

MAY 11, 2023

SNEWS

Coronavirus Cases:

(T

w by country

Deaths:
7,010,681

Recovered:




Tum dunyada asilama calismalari...
One cikan mRNA asilar™

mll

C°‘!J COVID-19

ve
@66



* Moderna, Inc. ...hedef antijenin nukleotid dizisini elde ettikten
sonra 42 gun gibi sasirtici bir surede SARS-CoV-2 insan
denemeleriicin bir mRNA asisi (MRNA-1273) olusturmayi ve
uretmeyi basardi!

* Moderna ve Pfizer/BioNTech tarafindan SARS-CoV-2 i¢in
gelistirilen mRNA asilari,
* basit tasarim ve uretim

* faz lll klinik calismalarinda ve daha genis populasyonda <6 aylik izleme
suresi icinde yaklasik %90 etkinlik *



BiZE CIP Mi
TAKTILAR ?

DIS MINNAKLAR

BANA CiP
V.

TAKTI!

. NowThis Impact & @nowth... - 24 Tem 21
wat  No, there aren't microchips in the COVID-19
vaccine. Concerned about other umors? The
surgeon general is here to put those myths to
rest

Dr. Dave Stukus @AllergyKi,.. - 24 Mar 21
Vaccines are an amazing way to help our
robust immune systems build protective
antibodies!

#COVID vaccines use mRNA blueprints
(Pfizer/Moderna) or non-infectious viral

Busting COVIDA

- vectors (J&J).
vaccine myths with
the surgeon general And no - they don't contain microchips,

'rearrange’ our DNA or cause infection.
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Turkiye’de COVID-19 asilarinin temini

amawe : e
Ocak ; Nisan e

2021 CoronaVac 20 21 BNT162b2

Q @

Approved in 46 countries Approved in 112 countries
26 trials in 8 countries 46 trials in 21 countries

Approval Source: reuters.com & Approval Source: reuters com &




@R Anadolu Ajansi

Turkey’s coronavirus figures

Tests

228,192

13,029
1,496

232
35,167

Cases

Patients

Deaths

Patients
= "ecove red
ke

May 12, 2021
Today h ( y

esterda

Tests
Cases
Patients
Deaths

Patients
recovered

226,452
14,497
1,582
278

22,253

TOTAL
50,058,648

5,072,462
43,821
Patients in

critical condition 2,827
4,801,291

Tests

Patients

Deaths

Patients
recovered

Turkey’s COVID-19 and vaccine figures

Today

224,198

16,809
Death 63

Batients
ecovered

5,585

July 26, 2021

Yesterday

223,837
14,230
35

5,21

Patients
recoverad

NUMBER OF VACCINES
ADMINISTERED

lotal Doses 67,466,786
39,726,015
23,714,368

4,026,403

Ist Dose

2nd Dose

2rd Dose



* Yeni ve yeniden ortaya cikan/ degisen mikroorganizmalar*

* Pandeminin yikici etkileri....

* Can kayiplari
e Ekonomik yikim
 Sosyal ve kultirel yikim

* Salginlara hizla yanit vermek igin hizlandiriimig agi aragtirma ve onay
sureclerine ACIL IHTIYAC VAR!!I



SONUC;

* YENI

e HIZLI URETILEN

* HIZLI COGALTILAN

* GENIS KITLELERE ULASTIRILABILECEK
« GUVENLI




YENI ASI TEKNOLOJILERI




Neden yeni teknolojilere ihtiyac duyuyoruz?

Bagisiklik yaniti herkes icin ayni degil!!!

* Cinsiyet,

* Yas (cocukluk cagi................ geriatrik populasyon)

* Komorbid durumlar- immunosupresif hastaliklar ve tedaviler
* Genetik varyasyonlar

* Yasamtarzi.....

Her yas grubunda ve her kosulda etkili olabilecek asilara ihtiyacimiz var !!!!



* Hizli degistirilebilir ve gelistirilebilir olmali !!!

* mMRNA asilarivaryantvirus icin guncellenebildi .....

* Geleneksel asilar (inaktive veya zayiflatilmis asilar )icin nispeten

uzun sureli uretim asamalari ve 0zel gruplarda tartismali etkinlik**



From lab to jab
COVID-192 vaccines were developed at a speed never seen before in history.

.
1882 @ Tuberculosis
fevar
1884 = 1989
1906 @ 'llmmplng n:uugh O 1948
1907 Dengue fever
1908 @ Polio ~ 1955
1947 @ Jika fever
1953 J% 1963
1965 m‘& 1981
Deoase 1976 @ Bola_~ 2019
L ) Cervical cancer (HPV)
Year in which the Year in which | 1981 i——) 2006
infection was linked vaccination was
to the disease licensed in the US 1983 @ AIDS (HIV)
CovID-19
L &

1880 1900 1920 1940 1960 1980 2000 2020

Sources: Cur World in Data; and IMF staff analysis.

Mote: *The only vaccine against tuberculasis s bacillus Calmette-Guérin (BCG), but
there is no effective vaccine to prevent tuberculosis in adults. There is a partially
effective vaccine against Dengue virus (CYDR-TODWV). Mot all cervical cancers are caused
by thie HPY wirus, but the HPY vaccine does protect against other cancers causad by
the HPW wirus, The hepatitis vaccine in the chart is for hepatitis B.

HIZZLZ.....




[nY — S ma—
x - - -
Caica vl Q, woow
" (5-7 years total) - SR ‘
IND BLA
and Process development ulat Large-scale
s or submitted submitted Rarguterony whs

aexploratory prechinical, review by FDA, production
preciinical studies toxicology studies F5 e m EMA etc. and distribution
(years) (2-4 years) (1-2 years)

SARS-CoV-2 vaccine development

Clnical trals
(months)

v ’

PN -~ _' | _\
Design and Process development IND Regulatory

exploratory precinical, review by FDA,

preclinical studies ™ toxicology studies > EMA etc.
(months) (months) (1-2 months)

10 months to
1.5 years total

Pre-existing fom Pactialy pre-exsting Review on
SARS-CoV and paralal chnical (8 1t a roting
and NERS-CoV development basis?

Geleneksel asi gelistirme ¢calismalari....... 15vyil veya daha fazla
SARS-CoV-2 igin agi gelistirme sureci ...... hizlandirilmis bir zaman ¢izelgesi

« SARS-CoVve MERS-CoV icin asilarin ilk gelistirilmesinden elde edilen bilgiler nedeniyle kesif asamasi atlanmistir.
* Fazl/ll gaismalariigice

* Fazlll denemeleri, faz I/ll sonuclarinin ara analizinden sonra
« Fazlll calismalari sirasinda asi Gretimi baslanip ACIL ONAY***(6rnegin, ilk acil kullanim izni yoluyla)



Non-viral asi teknolojilerindeki ilerlemeler

* Vektor asilari

* DNA asilari

* mMRNA asilari

* VLP (virus benzeri partikul) ve nanopartikul asilar
* FUzyon proteinleri/ rekombinant asilar

* Rasyonel asi gelistirme (!)



Viral vektor asilari

* Antijenler icin tastyici olarak .... cogalmayan-enfektif olmayan virus

* Tastyicl virus (vektor virus)

* Heterolog antijenleri kodlayacak genetik materyali konak¢i hucreye
tasir

* Antijen (protein) sentezlenir ve hucre yuzeyinde sunulur
* Hedef patojene karsi bagisiklik yaniti olusur



Vektor olarak en sik kullanilan viruslar;

Virus

Retrovirus

Lentivirus

Vaccinia virus

Adenovirus

Adeno-associated virus

Cytomegalovirus

Sendai virus

Table 1. Advantages and dizsadvantages of major viral vectors !

Advantages

Long-term gene expression

Long-term gene expression
Infects non-dividing and dividing cells

High immunogenicity
Safety: used as a smallpox vaccine
High titer production

High immunogenicity
Safety: used in many clinic trials

High titer production

Long-term gene expression
Non-pathogenic virus

Induces a unique CTL response
Frotects against 51V infection in an animal model

High immunogenicity

Disadvantages

Generation of replication-competent virus potential for
tumorigenesis
Infects dividing cells only

Generation of replication-competent virus potential for
tumorigenesis

Pre-existing immumnity

Pre-existing immumnity

Low titer production

Pre-existing immumnity
Risk of pathogenesis in specific individuals

Pre-existing immumnity



Immiin yanit
olusturacak antijeni
kodlayacak genetik
materyal-DNA (!!!!)
paketlenerek vektor

virus icerisine
yerlestirilir




ilk onaylanan EBOLA asisi!!!

JULY 2020




Vaccination

Production of

spike proteins )

Cell nucleus

Transfer of
construction
plan

Taslyici vektor virus....
Adenovirus benzeri virus
(sempanze adenovirus)
S-protein kodlayan genetik
materyal tasir

Hlcre cekirdegine giris
DNA’dan mRNA sentezi

Hlcre icinde S-proteini sentezi
Antijen sunumu****

Immdn yanit olusumu



iImmuno

Types of SARS-CoV-2 vaccines for COVID-19 . British Sociaty for |
: : Ty ]
Vll‘al VECtOf VEICC ll'lES www.immunology.org

Considerations

Use an unrelated harmless
virus, modified to deliver Generate strong immune response.

SARS-CoV-2 genetic material. May need to be stored at
KThe delivery virus is known as a specific low temperatures. %

viral vector.

Our cells use the genetic Examples in human use for
material to make a specific other diseases
SARS-CoV-2 protein, which is Ebola vaccine
~ antibodies recognised by the immune
system to trigger a response. Approved in the UK for COVID-19

This response builds immune AstraZeneca/Oxford, Janssen

memory, so your body can fight

off SARS-CoV-2 in future. Used elsewhere in the

world for COVID-19

immune cells Jannsen, CanSino, Gamaleya




. microorganisms ﬁf‘l\n\lw

Reviewr

Viral Vector Vaccine Development and Application during the
COVID-19 Pandemic

Shaofeng Deng LAY, Hui Liang 3t Pin Chen %51, Yuwan Li 3%, Zhaoyao Li &6 Shuangqi Fan 3.6 Keke Wu *8,
Xiaowen Li *®, Wenxian Chen *%, Yuwei Qin **, Lin Yi **%* and Jinding Chen 3--*

Inserted target gene

Viral vector vaccine
ovrrere DNA

l (2 Transcription

“ ’-‘#M’ g

@) Translation

Innate response n ,-_-~--"'_'<—_-
to vector - " (@) Antigen secreti
I -

— _’/’4

(B5) Antigen presentation @& Immune response

Figure 2. Mechanism of viral vector vaccines induce specific cellular and antibody responses.
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Table 1 - Viral vector-based COVID-19 vaccine characteristics.
COVID-19 Viaccine Dosage and admimstration Storage Vartant efficacy

JANSSEN Single dose of 0.5 ml Up to three months at 36-46°F B.1.1.7 variant, B.1.351variant
(IM]-78436735 administered intramuscular | (2-8°C) and up to 2 yrs at -20°C | and P2 variant

or Ad26.C0V2S) injection
ASTRAFENECA Two doses of vaccine Can be stored and shipped B.1.1.7 variant, B.1.351 variant,
(AZD-1222 or administered intramuscular | at-2FC and effective in preventing
ChAdOx1 nCoV-1%) | injection symptomatic COVID-19 infection
caused by non-B.1.1.7 strains
SPUTNIK V Two doses of vaccine Two formulations B.1.1.7 variant. However, there is
(CGam-COVID-Vac) Intramuscular injection {frozen [Gam-COVID-Vac) marked reduction in neutralizing
(storage temperature is -18 *C antibodies against B.1.351, 1,

- - (0 “F)) and lyophilised [Gam- and B.1.1.28 variants

3 - COVID-Vac-Lyo] (storage

— ':\ temperature is 2-8 “C (36-46 “F)

SPUTNIK LIGHT Single dose of .5ml

intramuscular injection

Stored at a normal refrigerator As per Gamaleya center,
temperature of 2-8° C this vaccine is effective against
all new variants

5
' SPUTNIK-V

e .- covip-19

< Vacckoe
Uy .~

CONVIDECIA
(Ad5-nCoV)

Single dose of 0.5ml

intramuscular injection

Stored at a normal refrigerator Mo clear data yet on variant
temperature of 2-8° C efficacy




Avantajlari:

* Yuksek verimli gen iletimi
* Genlerin hedef hicrelere yuksek oranda 6zgul olarak teslimi

* Hem humoral hem de hucre aracili bagisiklik yanitlarinin induklenmesi

* Gelistirilmis etkinlik ve glvenlik

* Azaltilmis uygulama dozu

* Buyuk olcekli uretime olanak saglama

* Kanserlerden ¢cok sayida bulasici hastaliga kadar genis bir hedef yelpazesi
Dezavantajlari:

* Konakcl genomuna entegre olma ve baska hastaliklara yol acma riski

* Virlse onceki maruziyetten kaynaklanan vektore karsi onceden var olan
bagisiklik ve notralize edici antikorlarin Gretimi asi etkinligini azaltabilir.



Nukleik asit tabanli asilar ogpes i g
(DNA ve RNA asilari) N\(Q\M%

N Ny

Protein @—@—608—60—0—0—0

* maliyet etkinligi,

* basit Uretim,

* uygun biyolojik givenlik ozellikleri
e Kararhhk (6zellikle DNA asilarinda belirgin)

* yeni ortaya cikan bulasici hastaliklara karsi hizla asi gelistirme
yetenegi ***



DNA asilari

* DNA asilari hem insan hem de hayvan
modellerinde sinirli immunojenisite |

e ?? DNA asilarinin intramuskuiler uygulamasinin
oncelikle hicre aracili bagisiklik yanitlarini
tetiklemesi ??7?

e Kaslarda daha dusik antijen sunan hicre (APC)
populasyonlarinin bulunmasi ve major
histokompatibilite kompleksi sinif I'in (MHC 1)
antijen sunumunda baskin bir rol oynamasina
bagli

Mechaniswms of Action of PNA Vaccines

A 1 o~
' -
S ? Humoral Immune
Response
- ;'3 .". 'CIM:I !:iuu
r .

U recoguition . .

TEEMBC | recognition

Cellular Immune Response



* Altin nanopartikullerle kaplanmis DNA
asilarini deriye vermek icin bir gen tabancasi
kullanilmasi, humoral reaksiyonlari
artirdigina dair erken belirtiler gostermistir.

* In vivo elektroporasyon ( HIV asilari !!!)

Controlled Drug

Ph:::t::;:ﬂ.l Release Protein/ Antigenic
‘ Peptide Delivery
g 0
4 LD

Targeting
Tagged dye for Ligands

Imaging

Optical Probes
Imaging

Microbial agent or Drug Delivery
Toxins Removal




DNA mMRNA

RNA asilari

* MRNA, asilanan kiside endojen protein uretimiicin sablon olarak
kullanilan genetik bilginin ara tasiyicisi

* Asi uretiminde iki ana RNA turu kullanitmistir:

1. Cogalmayan mRNA
2. Kendini cogaltan mRNA



Konvansiyonel non-replikatif mRNA,

* E. coli'de uretilen plazmid DNA (pDNA) ‘dan

* Rekombinant faj DNA'ya bagimli RNA polimerazi (tipik olarak T7 veya T3
veya Sp6 fajindan elde edilir) ve nukleosit trifosfatlari (NTP'ler) iceren
bir karisimda in vitro olarak mRNA'ya transkripsiyon

» Saflastirmanin ardindan ......... tek mRNA urunu

* saflastirilmis mMRNA ile transfekte edilmis primer insan DC'lerinde
saflastirilmamis mRNA'ya kiyasla 1000 kata kadar artan protein uretimi



Avantaj ve dezavantajlari

* RNA'yI katalitik olarak hidrolize eden ekstraselluler
ribonukleazlarin her yerde bulunur..... Ciplak mRNA dayaniksiz

* LNP(lipid nanopartikuller).. LNP - mRNA'nin kompleksi

* mMRNA'yI ribonukleazlardan korur ve in vivo uygulamayi takiben guclu
humoral ve hlcresel bagisiklik yanitlarinin olusmasina yol acan secilen
antijenin uzun sureli in vivo ekspresyonuna izin verir *



mRNA vaccine

Advantages Disadvantages
o Non-infectious o Few efficacy reports and no long-term
o Long term stability safety profile including
o Rapid; repraducible, easlly o Activation of cellular immune sensors
engineered
o Large scalable production o Rapid degradation of naked,

unmodified RNA by extra — and

o US legislation intracellular RNAses

o Cytosolic delivery
o Induction of T and B cell responses o Extracellular barriers and inefficient
endosomal escape , delivery vehicles

o Rapid protein synthesis with shorter needed
half-life

o Egg and cell free
o Dose not interact with genome

o FDA does not consider nonreplicating ’
mRNA vaccine gene thrapies N

o Small-molecule drugs could impact
mRNA metabolism

Noninfeksiyoz Uzun vadeli guivenlik verileri
Uzun donemde stabilite+ yok

Hizli, tekrarlanabilir, Hicresel immiunite
uyarlanabilir sensorlerinin aktivasyonu
Buyuk miktarlarda Ciplak mRNA dayaniksiz-
uretilebilir h.ici ve disi RNAZ lar

T ve B h. yaniti+ tarafindan hizla degradasyon

Daha kisa omurli protein Hucre ici bariyerler-

sentezi endozomal kacgis???

Yumurta antj-ek antjicermez Kacuk molekillu ilagclardan

Genomik etkilesim yok etkilenebilir Pharmaceutics, 15; 4

10.3390/pharmaceutics15041127



https://www.mdpi.com/journal/pharmaceutics
https://www.mdpi.com/1999-4923/15
https://www.mdpi.com/1999-4923/15/4
https://www.mdpi.com/1999-4923/15/4/1127

Prof. Peter Cullis- Lipid NP Teknolojisi

Lipoplex Lipid nanoparticle

Lipid-polymer hybrid nanoparticle Lipid-polymer hybrid nanoparticle

(Lipid bilayer) e) {Lipid monolav;?
N r‘ ] ) ( 3 ) 'i /’/’
\ N { “_
\ \ﬁ. j //’ b
A TR
>d)
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MRNA asilari,

* DNA asilari gibi hem humoral hem de hucresel bagisiklik yanitlarini
indukleyebilir,

* istenen herhangi bir antijeni kodlayabilir ve yuksek derecede
uyarlanabilirlik saglar

* mMRNA'nIn Uretim sureci in vitro sistemlere dayandigi ve bakteri veya hucre
kalturlerinde amplifikasyon gerektirmedigi icin, mRNA asilarinin uretimi
nispeten kisa ve izlenmesi basit bir strec



* MRNA asilari konakci hticre DNA's1 ile etkilesime girmediginden,
DNA bazli asilarin olusturdugu genomik entegrasyon potansiyel
riskini ortadan kaldirir

* Anti-vektor bagisikligini (daha once virus maruziyetine bagli)
iInduklemez, birden ¢cok defa uygulanabilir

* mMRNA asilari hizli geri donus suresiyle esnek, her amaca uygun,
buyuk olcekli, hizli ve maliyet etkin bir Uretim sureci sunar

* e PANDEMI KOSULLARINDA BUYUK AVANTAJ***



& frontiers | _ meview
N Immunology f »

New Vaccine Technologies to
Combat Outbreak Situations

Susanne Rauch®, Edith Jasny, Kim E. Schmidt and Benjamin Petsch

_-zmm

Platform cok yonlulugu

Hucresel ve humoral bagisiklik yanitlarinin indtksiyonu + + +
Tamamen sentetik agi Gretimi - + +
Minimal asi yapisi (sadelik) olarak uretim - + +
Tekrarlanan asi uygulamalart mumkun + + +

+ + ++

Asi guvenligi

H
H

Klinik calismalarda gosterilmis immunojenisite +



. vaccines @:@J

Article
Comparison of Immunogenicity and Safety of Inactivated,
Adenovirus-Vectored, and Heterologous
Adenovirus-Vectored/mRNA Vaccines in Patients with Systemic
Lupus Erythematosus and Rheumatoid Arthritis: A Prospective
Cohort Study

Theerada Assawasaksakul 11, Ta
Preeyaporn Vichaiwattana "', Masa
Nawapom Assawasaksakul & Sup

Ozel gruplarda

MRNA asilari
daha etkili !!!!!

PLOS ONE

RESEARCH ARTICLE

A comparative study

viruses ﬁfﬁ@

Brief Report
BNT162b2 or CoronaVac as the Third Dose against Omicron:

Neutralizing Antibody Responses among Transplant Recipients
Who Had Received Two Doses of CoronaVac

Cigdem Erol 1 Zeynep Ece Kuloglu 230, Bircan Kayaaslan i Giilen Esken 200, Adalet Altunsoy 4 Tayfun Barlas 2
Giile Cinar 3, imran Hasanoglu 4 Ebru Oruc®, Said incir”?, Alpay Azap 5 Giilten Korkmaz 8,

Dilara Turan Giékee ), Onur Elvan Kinmker 120, Ezgi Coskun Yenigiin 1 Erkan ﬁll;iiciiug]u L1

Ebru Ayvazoglu Soy 13 Siileyman Cetinkiinar 1 Gzlem Kurt Azap 1 Fiisun Can 315+ and Mehmet Haberal 1*




ARTICLES

namre., .
medicine

https:/doi.org,/10.1038/541551-021-01556-7

W) Check tor updatas

Neurological complications after first dose of
COVID-19 vaccines and SARS-CoV-2 infection

Martina Patone', Lahiru Handunnetthi®23%, Defne Saatci', Jiafeng Pan*, Srinivasa Vittal Katikireddi™?,
Saif Razvi©¢, David Hunt @7, Xue W. Mei ", Sharon Dixon’, Fi i i

Peter Watkinson®®, Carol A. C. Coupland"", James Doidge ™'
Rommel Ravanan®®, Aziz Sheikh @4, Chris Robertson®' an{P L&A |» By §*) infection or vaccination
increase the risk of developing certain Oxford-AstraZeneca

nervous system conditions? » Guillain-Barré syndrome
g 38 extra cases
Per 10 million vaccinated |~

We TS\
studied 32 5 Felt N DR Pfizer-BioNTech .
data e million adults who had: AN p 558
AT\ Haemorrhagic stroke /3
60 extra cases / 55
Per 10 million vaccinated 7

y - (-JLQP,\ ,‘ P b ‘\‘
S/ A first dose / v<,5 A NN COVID-19

S

/A first dose

, 3 $ R 7er- ¢ ( { / \ ooy S
of Oxford § gifo‘;\'f'Tz:c'h OR Jeovib1seo f /7 b\ || Encephalitis meningitis

/ AstraZeneca 3 AN i
< _J c V) and myelitis

123 extra cases

Guillain-Barré syndrome

We looked at the number of 145 extra cases

hospital admissions or deaths due 1-28 days ! R Myasthenic disorder
to common conditions such as stroke T . ‘ 163 extra cases

and also rarer conditions such as ag,ef:r‘;(:\cgc'g:;?oonn ‘ T
Guillain-Barré syndrome f Per 10 million infected

P ®ecseancn HORUK Qeame




VLP (virus benzeri partikul)
ve
nhanopartikul asilar

SUBUNIT ASILAR



Natural virus

VLP (virus benzeri partikul)
Asilar

* VLP asilari bir tur rekombinant asidir, ancak zayiflatilmis canli asilarin
etkinligini sunar

* Rekombinant asilar, bagisiklik sisteminin ozellikle hedef aldigl m.o.nin
belirli bir parcasini kullanir.
* Virus yapisini taklit eder

* Infeksiydz degil, hastaliga neden olamaz

-Viral bir genom icermedikleri ve hicre icinde cogalamadiklariicin canli viral asilara
kiyasla daha yuksek glivenlik saglar



lcosavax- Astazeneca
(VLP)

Component B

:
| Component A

Scaffold



Daha iyi baglanma
Daha guclu uyari
Daha guclid immun
yanit
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Interaction Between Virus-Like
Particles (VLLPs) and Pattern
Recognition Receptors (PRRs) From
Dendritic Cells (DCs): Toward Better
Engineering of VL Ps

Jesus Zepeda-Cervantes’, Josué Orfando Ramirez-Jarquin< and Luis Vaca ™=

LA

Dendritik hlicreler, VLP asilarinda 6nemli bir isleve sahip

DC'ler en guclu antiien sunan hucreler(APC)....Gucla bagisiklik yanitlari olusturma
potansiyeline sahip™***

DCs...I... Antijenik epitoplari yakalar, parcalar ve ardindan MHC sinif | ve Il molekdulleri Gzerinde
sergiler

Bu sireg, spesifik patojenleri tanimlayip hedefleyebilen uyarlanabilir bir bagisiklik yanitini baslatir.

** Bu asilar, antijenik epitoplarin sik sunumu nedeniyle oldukca immunojenik olarak kabul edilir ve
bu da guclu hicresel ve humoral bagisiklik yanitlarina yol acar



VLP'lerin DC'lerin yuzeyindeki patern tanima reseptorlerine (PRR'ler)baglanir

VLP internalizasyonu (reseptor aracili endositoz) gerceklesir

VLP'ler, epitoplarinin capraz sunum (MHC-I yoluyla) veya MHCII yoluyla sunumu icin islenir.
MHC-I araciligi ile CD8+T lenf ve MHC-II araciligl ile CD4+T lenf uyarmak tzere hucre yuzeyine

tasinirlar

MHC-I Gizerinden

sitotoksik T huicre
yanit) ***
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HPV asisi- VLP teknolojisi

lsolanon and

/?/ ., Vs Jike particies % E

VLP vaccine

HPV Virus

o — J@ m 42
*“ T-cytotoxic cell

Memory B cell B Lymphocyte  Plasma cell

Fig. 1. Schematic diagram illustrating the VLP-based vaccine design for human papillomavirus (HPV) and the corresponding immune response. Life Sciences 336 (2024) 122331



NP (nanopartikul) asi teknolojileri

Nanoparticle-based Vaccine Design

I Activate immune system
P

User

Fig. 2. Steps involved in designing nanoparticles-based vaccines.



* NP asilari, protein antijenlerini tasiyici molekullerle birlestirerek
immunojenisiteyi artirmak ve antijen degradasyonunu 6nlemek icin
kimyasal capraz baglanmayi kullanir

 Bu tasiyicilar inorganik (polimerik veya metal bazli) veya organik (lipit bazl)
olabilir

* Protein oligomerlerinin kendiliginden birlesmesiyle olusan nanopartikiller,
hem tasiyici hem de tasiyici olarak islev gorme yetenegini gostermistir

* NP'ler ve VLP'ler her ikisi de oldukca kararli olmasina ragmen, NP'lerin
dogal bagisiklik yanitini uyarma yetenegi sinirlidir.



* NP asilarinin VLP asilarina gore azaltilmis immunojenisitesini
gidermek icin, boyutlar, yuzey yuki, morfoloji ve hidrofobik ozellikler
gibi faktorler dikkate alinarak tasiyici spesifik antijene gore
uyarlanabilir

e Ayrica, NP'ler tasiyicilar kullanilarak dogrudan bagisiklik hicrelerini
hedefleyebilir ve bu da antijen sunan hiicrelerden (APC'ler) diger
hicrelere antijenlerin iletimini kolaylastirir



Rasyonel olarak tasarlanmis asilar

* Koruyucu bir bagisiklik yanitini etkili bir sekilde baslatabilen antijenlerin
tanimlanmasi

* En onemli nokta......AsltiE RElipleln R R EEd )
* Reverse vaccinology*** (tersine asi bilimi)
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Fig. 3. Schematic overview of the Reverse Vaccinology approach: Identification and selection of potential vaccine candidates through computational analysis,
genome mining, and immunoinformatics.
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Fig. 3. Schematic overview of the Reverse Vaccinology approach: Identification and selection of potential vaccine candidates through computational analysis,
genome mining, and immunoinformatics.



GELECEK......Bireysellestirilmis asilar!

Montin et al 10.3389/fimmu.2024 1436108

General Factors mRNA Vaccines

+ Desagn flexibility
* Rapid developrment

Genomic Studies

Artificial Intelligence
+ Human Iouocy‘o antigen 3

+ Single-nuclectide polymorphisms Personalized
vaccines

= Managing big dala
= Antigen sedaction

Transcriptomic Signature

+ Gane expression pattem in vaccne
response and advarse events Flow Cytometry
(AEs)
o A * Insights i callular and
W= humoral response
Proteomics

+ Antigen discovery and vacone
design

GRAPHICAL ABSTRACT




* Vaksinomi ve sistem vaksinolojisinin ortaya c¢ikist ile

immunizasyon stratejilerinde dontsturtcu bir degisim
* bireysel genetik ve immunolojik profillere gore uyarlanmis
kisisellestirilmis asilar *

* Genomik, transkriptomik, proteomik ve immunolojiden elde
edilen bilgileri entegre eden kisisellestirilmis asilar, vaksinoloji
alaninda devrim yaratarak gelismis etkinlik ve guvenlik vaat
etmektedir.

* Yapay zeka teknolojisi !!!



e Zorluklar;

* teknik, etik, ekonomik ve duzenleyici hususlar dahil olmak uzere ¢cok
yonlu zorluklar ... Guvenlik !!!

e Ancak UMUT VADEDICI!
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e INFEKSIYON HASTALIKLARI KONGRESI
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