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Aktif iImmunite ve hafiza geligsimi
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Asiya karsi immun cevabin olusturulmasi
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Immiin hafiza, asi ile indiikklenmis korumanin dnemli bir 6zelligidir.
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Egitilmis dogal immun hucreler, ikincil uyarim uzerine daha gucglu ve daha hizl
cevap Vverir.
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https://doi.org/10.1146/annurev-virology-091919-072546

Dogustan, dogal ve konvansiyonel immun hafizanin karsilastiriimasi

Name Memory Cells Mechanism  Antigen Specificity ~ Duration Targets
Trained
innate [nnate Yo, 1\1\% Lt Epigenetic No/limited Transient ~ Conserved/personal
Immunity
. Namr(?l Na“‘?al B, Ty EplgenetiF and Limited Lasting Conserved
Immunity adaptwe genetic
Immunological Adaptive  Bcells, T cells Eplgenetllc and Huge Lasting Personal
memory genetic

Vaccines 2021, 9, 174. https://doi.org/10.3390/vaccines9020174
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Asi tipleri ve hafiza cevabi

Vaccine Type Strength in Memory Response Weakness in Memory Response
e  Multiple antigens
e  CTL response
Attenuated e  Optimal helper T cell response,
e  Parallel PRR activations
e  Multiple antigens e  Lack of CTL response
Tnactivated e  Adjuvant determined helper T cell response e  Possibility of nonoptimal TH response
e  Parallel PRR activations e  May induce weaker response, may need booster
o  Lack of CTL response
e  Adjuvant dependent
Subunit e  Adjuvant determined helper T cell response e  Possibility of nonoptimal TH response
e  Possibility of antigen sin
e  May induce weaker response, may need booster
o  Lack of CTL response
*  Adjuvant dependent
Conjugated e  Adjuvant determined helper T cell response ~ ® Possibility of nonoptimal TH response
e  Possibility of antigen sin
e  May induce weaker response, may need booster
o  Lack of CTL response (irrelevant)
»  Adjuvant dependent
Toxoid e  Possibility of nonoptimal TH response
(irrelevant)
e  May induce weaker response, may need booster
e  CTL response e  Possibility of antigen sin
VLP e  Optimal helper T cell response e  The carrier-specific reaction may resultin a
e  Parallel PRR activations weaker reaction
*  CILresponse e  Possibility of antigen sin
RNA e  Helper Tcell response e  May induce weaker r ma d booster
e  PRR activations y induce weaker response, may need booste
e  CTL response o  Possibility of antigen sin
DNA e  Helper T cell response e May induce weaker response, may need booster




Immiin hafizanin olusumu ve lokalizasyonu

Lymph node

Lymphatic circulation

[Viral lnfectlon [

Viral antlgen

o e M A A o e T e e VR

T cell T oell i

cosw , T cell
CDZS— /
Proliferation /|
»—» -
/

Naive T cell

Effeclor T cell
(CD4* or CD8") (CD4" or CD8")

,l,, 'CD4OL CD40 ,,,,BCR}E

\ Naive ——

Q 'T(? Bosll ) | S
\ “—TCR MHC, S |Naive
\ Affinity \ & B cell
\ maturation N\
\ ,: = ™ ny \l
e S Y

)

Lungs

_—

i%

G, Y » DC’lerin viral antijeni sunmasi

8., cell

£

g;;;m > Lenf digiminde DC-naif T hiicre interaksiyonu.
W ® @"’U f | Naif T htcrelerinin, efektor CD4* ve CD8* T lere
Taaoel 735") farklilagsmasi.
T I""'u‘ ‘?fj;! ‘ ;
By - ’ > Lenfdigimundeki naif B hiicrelerinin,
B ekstrafoliktler antikor salgilayan hucreler
Q;,] 5 Bf:g"“ (ASC'ler), germinal merkez (GC)-bagimsiz bellek
\‘@%%’;f B hicreleri (MBC'ler) ve GC B hiicrelerini
LiFc /; ! olusturmak igcin CD4* T folikuler yardimci (TFH)
. @ k() hiicreleri ile etkilesimi.
W
. J[ (€ ;  ) » ASC’lerin (hem ekstrafoliktiler hem de GC-
e A bagimli) doku niglerine ulasana kadar dolasmasi
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MRNA asilarindan sonra immun hafiza

Antibodies

Memory B cells

Memory T cells

MRNA asilamasindan sonra

anti-Spike/RBD IgG
neutralizing Ab
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bagisiklik hafizasi
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SARS-CoV-2'ye 6zgu antikor, bellek B ve bellek T

@& . Yy
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V )hucrem reaksiyonlari agilamadan sonraki alti ay zaman
Memory B cells Rapid production of J Lo . .. . .
Y newantibodes $=  noktasinda analizi immunolojik hafizanin koordineli
"‘r’/ RS Reactivation Vo “‘\) - L nf
l _—q ll il - ] - - ] -
-)\?)ﬂ- U MR el < evrimini aciklayici niteliktedir.

Goel etal., Science 374, 1214 (2021) 3 December 2021



COVID-19 asilarina karsi SARS-CoV-2'ye 0zgu humoral ve hiucresel yanitin
dinamikleri

Dynamics of the SARS-CoV-2-specific humoral and cellular response to COVID-19 vaccinations
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Allergy. 2022;00:1-14.



SARS-CoV-2 spesifik hafiza T hucre fenotipleri

After infection @ | After vaccination
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1
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' interferon y central effector memory
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T cell frequencies higher after booster doses
BMJMED 2023;2:e000468. doi: 10.1136/bmjmed-2022-000468



r B hucresi hafizasinin edinilmesinin temel iki
) asamasi
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encene 1. Faz:
Profferation Germinal merkez (GC) bagimsiz bellek B hucreleri,
gad somagic A= . . e vy e e .
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https://doi.org/10.1038/s41577-019-0244-2

Long-lived plsma cell GCBcell




GC (germinal merkez) dinamikleri and hafiza B hlcrelerinin secilimi

Virus
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Nature Reviews Immunology | Volume 24 | January 2024 | 5-17
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Humoral hafiza:

Bellek B hicreleri &
uzun omuarlt plazma htcreleri

» Birincil viris enfeksiyonundan sonra, antijene 6zg

s

naif B hicreleri germinal merkez (GC)
Memory B cell

(cross-reactive, mature) - regksiyonuna girer ve susa 6zgi veya ¢apraz

Hs

reaktif bellek B hucreleri ve LLPC'lere farklilasir.

“@

» Varyant viris enfeksiyonundan sonra, capraz reaktif
bellek B hucreleri plazma hucrelerine farklilasmak
uzere secilir veya daha fazla afinite olgunlasmasi

icin GC reaksiyonuna alinir.



SARS-CoV-2 asisina baglh olarak olugsan germinal merkez reaksiyonu: SARS-CoV-2 asisl,

varyanta 6zgu hafiza B hicrelerinin (Bmemory) Stabil bir havuzunu olusturur.

Boosting of variant-specific memory

Wuhan-specific Boosted Wuhan-specific
memory B cells memory B cells

J P [
”

SARS-CoV-2

Varyant-spesifik naive B
hicrelerinin bu surecte yer alip

almadigi veya germinal merkeze

(GC) girmelerinin daha uzun

Variant i Variant-specific o
ariant-specific Naive | 1\‘ Bral /) oo Bedls Zaman allp almad|g|

naive B cells

¢

bilinmemektedir.
Allergy. 2022;00:1-14.



a) Acute Infection Steady state
¥ | Antijenik olarak uzak viruslerle
:‘i £ (_; Naive B cell
£s L :
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~BD - . & — g ’ g q;:m specific . . .
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E 3° exposure
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0
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Antibody titer
against antigen

varyant ile daha once karsilagilan
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=
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+

hem hatilama hem de de novo yanitlari

% kapsamaktadir.

Virus Variant A Variant B

v

Viral Evolution
HUMAN VACCINES & IMMUNOTHERAPEUTICS 2024, https://doi.org/10.1080/21645515.2024.2384192



Polisakkarit ve protein-polisakkarit konjugat asilarina karsi immun
cevap

b Protein-polysaccharide conjugate vaccine

Polysaccharide vaccine Carrier Polysaecharide g1 and

protein o l9G3
"ad

Polysaccharide

Polysaccharide- ?/
specific plasma cell &
S Y

* No production of - x ok o e krailons) rmor
memory B cel , e NS

¢ Short-lived antibody I e e
p[‘()duction responses in infants

* No affinity maturation Y

* No immune response

j in infants <2 years
{

000

B cell Plasma cell Y

Carrier protein- Polysaccharide-
specific T cell specific memory B cell

> Polisakkarit asilari, B hucresi reseptorunt (BCR) capraz baglayarak antikor Ureten plazma hucrelerini
uyarir. Ancak, afinite olgunlasmasi ve bellek B hucrelerinin induksiyonu gerceklesmez.

» Protein-polisakkarit konjugat asilari, tasiyici proteini tanityan T hucrelerini uyarir; polisakkariti taniyan
B hicreleri ile etkilesime girer. T hicrelerinin yardimiyla, B hicrelerinin afinite olgunlasmasi gerceklesir.
Hem plazma htcreleri hem de bellek B hiicrelerinin Gretimi olur.

https://doi.org/10.1038/s41577-020-00479-7



https://doi.org/10.1038/

Bagisiklik hafizasinin analizinde kullanilan teknolojiler ve yaklasimlar

Purpose

Detection of
antigen-specific
memory cells

Method Celltype
Functional recall assay T cells and
B cells
TCR or BCR transgenic mice or cells T cells and
B cells
MHC-multimer technology T cells
Activation-induced marker (AIM) assay T cells
Tetramer antigen assay B cells

Tracking fate,

Adoptive transfer of antigen-specific

T cells and

turnover and lymphocytes into congenic hosts B cells
L ity of
Skt i Reporter mouse models for cytokines or T cells and
memory cells S
transcription factors B cells
Molecular fate-mapping assay B cells
BrdU labelling T cells and
B cells
Persistence of donor resident lymphocytes T cells and
in transplanted organs B cells
Deuterated water or glucose studies T cells and
B cells
Retrospective “C birth dating T cells and
B cells
High- Multi-parameter flow cytometry T cells and
dimensional B cells
fili f
Eﬁrgr;:rg gells TCR and BCR sequencing gzeellllzand

Single-cell sequencing

T cells and
B cells

CyTOF

T cells and
B cells

BCR. B cell receptor: CvTOF. cvtometryv by time of fliaht: TCR. T cell receptor.

Bellek T hucreleri ve bellek B hlicrelerinin
fenotipi, islevi, lokasyonu
ve gelisim yollarinin anlagiimasina

iligskin yaklagsimlar

doi.org/10.1038/s41577-024-01040-6



_ Kigisellestirilmis neoantijen asilari
Biopsy o

' Resection ~ DNA extraction |
l : —_—

\ Somatic mutation

| : .
e —— [ Tum ekzom-seq ve RNA-seq ile tanimlanan neoantijen
—— Mutated genes identification
[ epitoplarinin histokompatibilite I6kosit antijeni (HLA) ile
& Raggeeet®

Neoantigen peptides screening

olan immuinogenitesi ve baglanma afinitesi biyoinformatik

Prediction of immunogenicity

and HLA binding affinity . o s mpgm
iciormatiosigoritms algoritmalar kullanilarak degerlendirilir.

Candidate neoantigens Q

( | e L3 | ,a""‘ “:K

i Peptide/mRNA
[ | | Peptide/adjuvant p;:llsed DCs LNP-mRNA

—_————

~Int. J. Cancer. 2024;155:1909-1927.
Personalized neoantigen vaccines



Asi ve immun hafizaya iligkin sorular Q

» Notralize edici antikorlarin otesinde kalici bagisiklik hafizasinin koruyucu korelasyonlar nelerdir,

bunlar cesitli patojenler ve farkl asilar igin nasil farklilik gosterir?

» Asilama ve enfeksiyona karsi bagisiklik hafizasini nasil izleyebiliriz ve kanda Olgulen yanitlar

dokudaki korumayi1 ongoruyor mu?

» Doku nisinin bellek T hucrelerinin, bellek B hucrelerinin ve plazma hucrelerinin kaliciliginda nasil bir rolu

vardir ve her biri icin 6zgul nig faktorleri nelerdir?

» Bagisiklik hafizasinin iglevsel kaliciligi igin baslica mekanizmalar nelerdir ve bu sireci nasil izleyebiliriz?

» Yasin bellek yanitlarinin olusumunu ve surdurtlmesini etkiledigi baslica mekanizmalar nelerdir? hafiza
immun yanit gelistirme potansiyelini yasa, cinsiyete, patojen turine ve diger yardimci degiskenlere

dayanarak tahmin eden algoritmalar gelistirebilir miyiz?



EXISTING EXISTING EXISTING EXISTING
PATHOGEN ANTIBODY PATHOGEN ANTIBODY

EXISTING EXISTING NEW

NO
PATHOGEN ANTIBODY PATHOGEN ANTIBODY

&> &

(ANTIGEN)

| remember you
guys! You're up
to no good!

LYMPHOCYTE
SECURITY GUARD OF
THE ADAPTIVE
IMMUNE SYSTEM

https://medmaster.net/

NEW ANTIBODY

Basarili asi girisimleri sonucu olusan immiun hafiza
sayesinde, bagisiklik sisteminin ¢cok daha hizli ve efektif

reaksiyon vermesi induklenir.
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