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Q Asi Gelistirme Sureci 1

epitopes

Hedef patojen ve Antijen analizi
- Genom ve protein yapisl

Bagisikligin tanimlayabileceqi - —
o Antijenlerin belirlenmesi "ﬁw

- Epitop belirleme ve secimi % e

Aday asi tasarimi -
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v Asi Gelistirme Sureci 1
Preklinik hayvan calismalari
Klinik calismalar faz |-l
Ruhsatlandirma ve onay
Faz |V ve izlem

A. Cunningham et al. "Vaccine development: From
concept to early clinical testing.." Vaccine, 34 52 (2016):



0 Asi Surecinde Zorluklar |

Zaman alir
Maliyeti fazla
Antijenin tanimlanmasi karmasik bir sureg
o Kompleks patojenlerin cok antijeni var (tuberkuloz)

Asi uretim ve erisimdeki zorluklar

Olawade et al. 2024. “Leveraging Artificial Intelligence in
Vaccine Development: A Narrative Review.” Journal of
Microbiological Methods 224 (September): 106998.



Phases of Preclinical & Clinical Drug Discovery
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Yapay Zeka ve Asilama

/ Antijenin tanimlanmas Jz Asi dozlarinin karar
1) -

Infoepidemiyoloji

3 Adjuvan, koruyucu,



Proteomik ve genomik analiz ile antijen tahmini
Y (Vaxijen) .

—
& Safari File Edit View History Bookmarks Window Help 0O ® @ E [ @ == @ Q & ThuSep18 11:16
@® ® S < =] ddg-pharmfac.net o C B+ O
€2 schola. @ Hakem ¥ llacaba, * TRIUM Initial R. > Oxford @ Kitap 6. [, Vaccin ) 20an Home 53 1-s20 = asi geli @ Epitop. B dentifi 2} viral Datab «) Downl
Viral Database

@ Help

VaxiJen ViralDB is a database of viral immunogens acting as protective antigens in
humans. VaxiJen ViralDB includes 1782 viral antigens from 31 viruses. The database
provides information on the strains, serotypes, and isolates for each virus, as well as
the viral antigen sequences and proteins. VaxiJen ViralDB also provides links to the
available data for known T-cell and B-cell epitopes, and clinical trials for the
respective viral antigen.

Chose a virus species:

Ebola virus ]
Chikungunya virus

Dengue virus

Enterovirus A71

Epstein-Barr virus
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Rawal. et al. 2021.
“Identification of
Vaccine Targets in
Pathogens and Design
of a Vaccine Using
Computational
Approaches.” Scientific
Reports 11 (1): 17626..



0 Reverse vaksinoloji (RV) 1

Genom dizisinden baslayarak olasi antijenleri arar
Kultur ve lab adimlarini atlar

Deneysel olarak antijenleri dener (in silico-bilgisayar destekli)

ILk buyUk basarisi Bexsero/4CMenB

Vi
s== Reverse Vaccinology
\/

Kaushik et al., 2023. “Artificial Intelligence in Accelerating
Vaccine Development - Current and Future Perspectives.”
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Frontiers in Bacteriology 2 (October): 1258159.
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’Q Epitop Haritalama

Epitoplar, antijenlerin B ve T hucreleri tarafindan ozgul olarak
taninan bolgelerdir.

Epitop haritalamasi, antijen uzerindeki bolgelerin belirlenmesi

Epitop bazli asilar, daha az yan etkiyle koruyuculuk saglar

Yurina et al., 2022. “Predicting Epitopes for Vaccine Development Using Bioinformatics Tools.” Therapeutic
Advances in Vaccines and Immunotherapy 10 (January): 25151355221100218.
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Table 2. T-cell epitope prediction tools.

Tool Description URL
EpiMatrix Based on protein binding efficiency with MHC http://weww.epivax.com/
class | and Il
FRAGPREDICT Based on proteasome cleavage site binding score  http://www.mpiib-berlin.mpg.de/

Immune Epitope
Database

and Analysis
Resource [IEDB]
MHCPred
MMBPred
NetChop
NetCTL
NetMHC

ProPred-1

SYFPEITHI
TAPPred

RANKPEP

Epijen

nHLAPred

Prediction based on analysis of proteasomal
processing, TAP transport, and MHC class | and
Il binding

Based on the binding value of MHC/peptide or
TAP/peptidelC50

Determination of high-affinity MHC binding
peptide that undergoes mutations

Based on the immunoprot ne cl ge site

Based on the combination of MHC subtype
binding values, Tap transport and proteasome

Based on the binding propensity of peptides to
different HLA alleles using ANN

Based on peptide binding efficiency with MHC |

Based on motif binding to MHC class | and Il

Based on binding affinity with TAP protein

Predicts peptide binders to MHC 1 and MHC
Il molecules using position specific scoring
matrices [PSSMs)

Based on the immunoproteasome cleavage site
and TAP binding affinity

Based on the hybrid approach of artificial neural
networks [ANNs) and quantitative matrices [QMs)

MAPPP/cleavage html

http://weww.immuneepitope.org/

http://weww.jenner.ac.uk/

http:/iwww.imtech.res.in/
raghava/mmbpred/

http://www.cbs.dtu.dk/services/
NetChop/

http://weww.cbs.dtu.dk/services/
NetCTL/

http://www.cbs.dtu.dk/

http:/fwww.imtech.res.in/
raghava/propred1

http://www.syfpeithi.com/

http:/fwww.imtech.res.in/
raghava/tappred/

http://fimed.med.ucm.es/Tools/
rankpep.html

http:/fweww.ddg-pharmfac.net/
epijen/EpiJen/EpiJen.htm

http://crdd.osdd.net/raghava/
nhiapred/
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Research Openaccess Published: 24 May 2023

Employing computational tools to design a multi-

epitope vaccine targeting human immunodeficiency
virus-1 (HIV-1)

Hamga Sher, Hafsa Sharif, Tahreem Zaheer, Sarmad Ahmad Khan, Amiad Ali, Hasnain Javed & Aneala
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Traditional Trial and Error Methods
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Al-Driven Components of Vaccine Design and Development

Antigen Identification Stabilizers

Al-driven sequence analysis and structural prediction Predictive algorithms assess the stability ﬁ

tools identify and validate viral or bacterial antigens profiles of potential stabilizers under various — ,‘

that elicit strong immune responses. Techniques like storage conditions. Al aids in selecting 0
machine learning-based epitope mapping are compounds that maintain vaccine integrity over .

fenr\plolyed to prioritize candidates for vaccine time, crucial for global distribution. o
ormulation..

Adjuvants
Advanced machine learning models analyze
> Preservatives = e
::,':;?:,? ee'::ﬁ::gz;at}?eop%:gzs ::jdu:?f?éacy { \ Al models simulate the interaction between “ / 2
structures and predict their synergistic long-term safety and efficacy. The selection fr {0 etlicas)
effects with antigens process is guided by Al to minimize the risk of J Do rats
: C q contamination while preserving immunogenicity. e ~ \ -
1’ I
Antibiotics __ | | Trace components
effectiveness to prevent AT —— for potential interactions that might
contamination during vaccine iWa. et al. 2024. “Vacci compromise vaccine safety. This

. s includes predictive modeling to
Deyelopment Using Atrtificial ensure these components remain

- below thresholds that could affect
efficacy or safety.

production, optimizing selection
based on resistance patterns and i ) \
minimal impact on final vaccine elligence and Machine Learni

formulation. A Review.” International Journal o

Biological Macromolecules
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O Adjuvan Gelistirme ve Yapay Zeka

| —

Veri kaynaklarini analiz ederek, potansiyel adaylari saptayabilir
o Molekuler yapilari
> Imminolojik aktivite

o Toksisite analizi

Sifirdan da dizayn edebilir

Asediya, et al. 2024. “Vaccine Development Using Atrtificial Intelligence and Machine Learning: A Review.” International
Journal of Biological Macromolecules
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Q Asi Optimizasyonu 2

—

5°'UTR (5’ Untranslated Region) Tasarimi; ribozom baglanmasi,
MRNA stabilitesi icin kritik olan 5'UTR bolgesinin optimizasyonu
ORF / CDS (Open Reading Frame veya Coding Sequence); antijen
kodlayan dizinin optimize edilmesi.

3°UTR (3’ Untranslated Region); mRNA sitoplazmada yikimi
geciktiren 3'UTR’nin optimize edilmesi.

Poly(A) Kuyrugu ;mRNA stabilitesini artirmak ve translasyon
verimini yukseltmek icin poly(A) kuyrugunun uzunlugunu ve
duzenini tasarlamak.

Imani, et al. 2025. “Computational Biology and Artificial Intelligence in mRNA Vaccine Design for Cancer
Immunotherapy.” Frontiers in Cellular and Infection Microbiology 14 (January).



v Tedarik Zinciri Ve i
Dagitimda Yapay Zeka

Asi tedarik zinciri

 Uretim * Arz ve talepte belirsizlik

* Nakliye * Maliyet

* Tahsis * Soqguk zincire uyumsuzluk
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v Tedarik Zinciri Ve
Dagitimda Yapay Zeka
Dinya Saglik Orgutd,
Ulasim, tesis ve depolama maliyetlerini azaltan
“WHO-EPI (Essential Programme on Immunization)
vaccine distribution network”

Yapay zeka modelini halihazirda kullanmaktadir
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Effective Vaccine
Management (EVM)

Global Data
Analysis

2009-2020

72N, World Health
Organization




Composite Scores (2009-2020) (@) fors et | njcef @)

A country’s composite score is the geometric mean of the 33 criterion scores of its most recent assessment.

Quartile
1 (Lowest scoring 25%)
N 2
B
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No data
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The desmgnations employed and the presentation of the material in this publication do not imply the expression of any opinion whatsoever o0 Data Source: EVM Assessments 2009-2020 4 % World Health

the part of WHO concerning the legal status of any country, Lerritory, city or area of of its authorities, or concerning the delimitation of its  Map Production: WHO GIS Centre { % 0 + .

frontiers o boundaries. Dotted and dibed lines on maps represent appeoximate bordes lines for which there may not yet be full agreement for Health, DNA/DDS W rgamzatlon
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Q Tedarik Zinciri Ve -
Dagitimda Yapay Zeka -

“Blockchain” merkezi olmayan, degistirilemez ve seffaf yapi
tedarik zincirinde guven ve izlenebilirligi arttirir.

Nesnelerin interneti (loT) sensorler gibi cihazlarla Grunlerin konum,
sicaklik ve durumunu gercek zamanli izler.

Makine ogrenmesi, belirsizlik kosullarinda talep tahmini, Uretim,
dagitim optimizasyonu ve risk yonetiminde kararlar sunar.

Hu et al. 2023. “Vaccine Supply Chain Management: An Intelligent System Ultilizing Blockchain, IoT and Machine
Learning.” Journal of Business Research 156 (February): 113480.
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sv infoepidemiyoloji
Sohbet botlari ve Yapayzeka Rt

' vaccines m\py

Article

A Theory and Evidence-Based Artificial Intelligence-Driven
Motivational Digital Assistant to Decrease Vaccine Hesitancy:
Intervention Development and Validation

Yan Li 7, Kit-Ching Lee !, Daniel Bressington 2, Qiuyan Liao 3, Mengting He !, Ka-Kit Law !,
Angela Y. M. Leung "4, Alex Molassiotis > and Menggqi Li '*



O Infoepidemiyoloji '
Sohbet botlari ve Yapayzeka

! vaccines MDPI

=

Article

Artificial Intelligence and Public Health: Evaluating ChatGPT
Responses to Vaccination Myths and Misconceptions

Giovanna Deiana 120", Marco Dettori 2-34*0, Antonella Arghittu 3, Antonio Azara 23, Giovanni Gabutti 5
and Paolo Castiglia 235
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Infoepidemiyoloji
Sohbet botlari ve Yapayzeka

Sosyal medyadaki asi karsiti bilgileri tespit edip yayilimi
azaltabilir

Zaman icinde daha kisisellestirilmis bir etkilesim saglar
Destekleyen bir insan varmis hissi yaratiyor

Yanlis yanit verebilir ama asi karsitiligini azaltabilir



L

| Yapay Zeka Kullaniminin Zorluklari ve
Etik Sorunlar -

Yapay zeka, genom dizileri, klinik denemeler, elektronik saglik
kayitlari, sosyal medya gibi platformlardan kisisel veri kullanir

Datalarin sifrelenmesi ve anonim olmasi gerekir

Data eksik, dengesiz, tarafli olabilir, adil olmayan kararlar, hatali
tahminler Uretebilir

Olawade, et al. 2024. “Leveraging Artificial
Algoritma lar ka rmasi k ve §effaf deg il Intelligence in Vaccine Development: A Narrative

Review.” Journal of Microbiological Methods 224
(September): 106998.



Heterogeneous and fragmented data
limits Al model performance
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Challenges

Opaque Al models pose challenges for
understanding predictions

Solutions

Standardized data formats and collaborative
data sharing

B

Develop interpretability techniques to
enhance model transparency

5 =

Existing regulatory frameworks may not
fully accommodate Al-driven vaccines

. [¢53 ()

S

Collaborate to create robust
guidelines and transparent reporting




SONUC

Yapay zeka

Denetimli kullanilmali-data ne kullaniyor

Maliyet ve zamansal avantaj saglayabilir
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