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Infx’a bagh Asiya bagh :

- ‘hastalik’ olarak = ===========z=useans » - taklit olarak

- «Hasar» olusabilir / - suire¢ ongorulebilir
ongorulemeyebilir
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Asi - Gelisen Yanitlar

Asi — enjeksiyon — lokal inflamasyon :

NKA: kas dokusu immun hucreler agisindan zengin doku degil

- ilk etapta: mekanik travma Vaccine injection

Tissue injury and presence of
immunostimulant

- ani inflamat. mediyator salinimi ,
- hizla lokal vaskiler degisiklikler N\ ._

Local cell stimulation

\mmune cell recruitmen,

“Once s6z vardr’

General symptoms

Headache, Fever, Fatigue

“Once eylem vardr”

npj, Vaccines. 2019;4:39

Local production of cytokines,
vasodilators, complement
factors, prostaglandins,...

Local symptoms

Swelling, Pain, Redness

Passage/production of
inflammation factors in blood
(cytokines, CRP, prostaglandins)



Asi - Geligsen Yanitlar

Asi — enjeksiyon — lokal inflamasyon : Adjuvan
-advers etki olusabilir: ‘

-fizyolojik:

* kizarikhk

* gislik

* hassasiyet

* 181 artigl

Individual’s

\ experience during /
\ and after /
\ vaccination /

Intrinsic factors
. Age
* Gender
* Ethnicity
* Body mass index
* Circadian cycle
* Psychological stress

npj, Vaccines. 2019;4:39



Asi - Gelisen Immiin Yanitlar
Asi — enjeksiyon —lokal inflamasyon :

Adjuvan bu

. . slireci uzatir,
- inflamasyonun ussel olarak artmasi artirir
—>lokal doku degisiklikleri vaskiler yataga,

- Vaskiiler degisiklikler dokuya yayilir
. J’ l\Macrophage Elimination of microbes,
dead tissue
Source of Immune 8_., Source of mediators
mediators response 0 (cytokines, others)

(histamine, others) Role in immune

response

Source of mediators

(nitric oxide,
P cytokines, others)
’ ; \ ey
Elimination Complement: mediators of inflammation %v\" ‘}2‘ £ ful
. ' ——— traceliular
of microbes, elimination of microbes ~ @ - ® '
i matrix proteins
dead tissue Clotting factors and kininogens: ﬁ ar":!‘::ells’ e
mediators of inflammation Fibroblasts

Elsevier, Robbins Basic Pathology, 8" ed.
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Asi — enjeksiyon — lokal inflamasyon :

—inflame alana
yogun hucre gecisi

Adjuvan bu
sureci uzatir,
artinir

—hicreler arttikga:
dokuda inflamatuar mediyator
= inflamatuar baski
farkh differensiasyon paternleri +
Immunization with
Steady-state alum-adjuvanted antigens
@ Blood Gr1*Ly-6C™ Monocyte @ @ Blood Gr1*Ly-6C™ Monocyte

Muscle

{:.:3 Int-Mo-DCs

Int-CD11b*-type DC

Int-CD8u*-type DC %

@ Muscle

Int-CD11b -ty
Int-CD8c*-type DC % <

il o7

J Immunol. 2012;188:1751



Dendritik Hucre

* Yabanci algisi (PRR’ler lizerinden)
+ Inflamatuar (SK vb) uyaranlar
= Aktive olurlar

* jmmiin yanitlar:
2nd lenfoid doku / organlarda
tetiklenebilir

* Etkin bir yanit igin:
gerekli ogeler burada bir araya getirilir

.1’

http://www.sciencephoto.com/media/305587/enlarge.

Asi - Gelisen Immiin Yanitlar

Antigen Antigen capture Inflammatory Loss of DC
capture by dendritic cells (DC) cytokines adhesiveness
Immature DC
in epidermis

(Langerhans cell)

Migration
b of DC

Maturation of
migrating DC @

Mature
dendritic cell
presenting
antigen to
naive T cell

http://medicinembbs.blogspot.fr/2011/03/process-of-immunity-images.html
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Bolgesel LN’u - Yapi :

-her naive lenfosit populasyonu,
LN’unda ‘nereye gidecegini bilir’

-naive T-lenfosit & DC CCR7 xpr eder 2
parakortikal CCL19&CCL21 xpr

-naive B-lenfosit CXCR5 xpr eder -
folikullerde CXCL 13 xpr

-uygun APC ile temasinin temelini saglar:

T’ler DC’lerle temas +
B’ler FDC’lerle temas +

-Ag ile aktivasyon sonrasi,
anatomik sinirlanma ozelligi kalkar

primary lymphoid
follicle (mostly B
cells)

medullary cords
(macrophages and
plasma cells)

medullary sinus

artery
vein

secondary
lymphoid follicle
with germinal center)

afferent
lymphatic vessel

paracortical area

(mostly T cells)
efferent

lymphatic vessel

senescent

PR germinal center

marginal sinus

)@.;\-Antigen Garland Science, Janeway

Germinal ,\F?pj Immunobiology, 2016
B cell zone center V' Atferent
{follicle) lymphati

: vessel

zone

Medulla Trabecula

Efferent ‘
lymphatic @‘ ;

vessel ~’ Lymphocytes

* Elsevier, Abbas Cellular Molecular
Immunology, 2016
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Bolgesel LN’u — Plastisite :

Inflamatuar mediyatorlerin etkisi
altinda LN’u “plastisite” sergiler

4
Y . e >
afferent lymphatic —— @ > . O & o . -
vessel o ® s @ o
- 8 (4} . .
P e ,’ ’
. ," r\ efferent lymphatic “
HEV % vessel
Recovery
Immunization - B
" Remodeling F 37
X - /
T celf area ‘ ,.). (O5B _,-0 '
b :
O HEV . B . S o
@ Becellarea L) & @ > Mastcell ©  Extracellular
. P O © granule

Denditric coll : . o .

Lymphatic vessel (LV) O . \ g

Lymphangiogenesis ' oO® . OQ R

k . Blood vessel ey :
oy
Lippincott, WE Paul, \mh Rz Qﬁ;ﬁ

Fundamental Immunology, 2008

) 7)
51031" é:& i 09_“\9253 o

e

plastisite:

Uyarilara bagh olarak LN’u degisikleri:

* kan akimi ve aferent lenf akimi artar
* lenf sivisindaki hiicre orani artar
* HEV gen xpr’u artar
* lenfanjiogenez artar
* 72-96h igcinde LN’unda buyume bulgusu +
* eferent lenfatik akim,
ilk birkag saat icinde azalir

”_\\/_'_"\\
= - Lymphocyte
" | retention

5 }_ =
KAE_/———-——;;'_ - ey S
- precursor -
SR s T B

Nat Rev Immunol, 2010;10:440.
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Bolgesel LN’u — DC & naive T bulusmasi :

DC’ler fagosite ettikleri Ag’i :
-degrade ederler (Ag igslenmesi)
-MHC (HLA) ile assosiye eder
-hiicre yuzeyinde sunum yapar

0500000000000 0000030500
T S T IS S TS H ST
b

Epitope
residues
A A S
o* o .
o Antigenic peptide
2
Antigenic peptide
TCR
Agretope T A
residues SRR DO

ASM Press. Gerald Pier. Immunology, Infection, and Immunity, 1st, 2004

L X
A RN

T

A

AT

(il

MHC class II
Antigenic peptide




Asi - Gelisen Immiin Yanitlar
Bolgesel LN’u — DC & naive T aktivasyonu :

Naive T’nin aktive olabilmesi igin: v APC

Protein Ag’in islenip, MHC ile sunulmasi gereki
(B-lenfositler igin buna gerek yoktur)

i id - asimi B7.1 cytokines
sunulan MHC-peptid : TCR etkilesimi o 872 L6
+ < 12
aktive edici Ko-Stimulatuar uyarilar IL-23

TCR IL-4
Bu etkilesim:
yuksek IL-2 sentezi
= “Otokrin GF”
—>Klonal proliferasyon & ekspansiyon... Garland Science, Janeway
9Fark|||a§ma Immunobiology, 2016

9“Efekt6r fenotip” 9 perifere 909
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Perifer dokularda efektor T fx’u :

e J,“ — )q ~ ..'1‘ N ——
(0w
CD4* ofector | Nave -~ Cl)e»
T cells ‘ “:[\ ! T cells (CTLS)
(TH1 cells) | :

o TR S T

* “H{icresel immiinite”,
Differentiated

effector T cells
enter circulation

efektor hucrelerin,

asi / infx alanina gogii & =14 1

etkilenmis hiicrelerin : T y @ |
* dogrudan (CTL) veya ;l'euoal)l‘s:yatgg t%tl;etre i, B Effector T cells
of anigen S B el e
fagosite mo’larin : Iirschuter mictobes
sekrete edilen SK’lerin etkisi ile | TPy

effector T celis

* dolayli (Th) olarak ortadan kaldirir

b
> ". ,f
.l
Effector functions || Macrophage activation - CTL killing of
of T cells Killing of phagocytosed target cell
microbes

Elsevier, Abbas Cellular Molecular Immunology, 2016
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Bolgesel LN’u — naive B aktivasyonu :

@r-f—Antlgen

_ _ Germinal
-Afferent Lenfatikler ile: Besll sone center ’ Afferent

(follicle) \& mphanc
vessel

- yogun olarak lenfatik sivi da gelir !

+ serbest formda Ag’ler

+ kompleman ile opsonize Ag’ik fragmanlar
+ hucresel atiklar

+ hucresel debri

+ aslya iliskin maddeler de gelir

- B-bolgelerinden giris yapar
- ‘Suziulerek’ eferent lenfatiklerle ¢ikar

T ' i - T cell R :
-> Naive lenfositler dolasim ile gelir B Capsule
Trabecula
Medulla ,E"e'ﬁm |
mphatic 7 3=
\},essel = )Lymphocytes

Elsevier, Abbas Cellular Molecular Immunology, 2016
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Bolgesel LN’u — naive B aktivasyonu :

-B-lenfositler yuzeylerinde Ab xpr eder (mlg)
->serbest formdaki Ag’leri taniyabilir
(MHC’ye gerek duymaz)

->serbest formdaki bazi Ag’ler aktive edebilir
(lipidler, nukleik asitler,
polimerik proteinler, polisakkaritler)
= kendini tekrar eden molekiiler motif tagir
= mlg’lerini “Capraz baglayabilir”

-> olusan Ab izotipi IgM’dir (genellikle)
B cell

- genellikle immin bellek indiiklenemez

Garland Science, Janeway

= klasik sekonder immiun yanit gézlenmez (genellikle) minobiology. 2016



Asi - Gelisen Immiin Yanitlar

Bolgesel LN’u — naive B aktivasyonu :

@
->serbest formdaki bazi Ag’ler aktive edemez ‘

(kompleks, makromolekiller)
-> farklilagsan molekiler motif +
- mlg’lerini “Capraz baglayamaz”

=»fagosite edilir

=» protein kismi peptidlere pargalanir

B cell
Garland Science, Janeway

=»peptidler, yuzeyde MHC ile sunulur! Immunobiology, 2016

proteini peptidi

o
Bakteriyel
polisakkarit

ornegin:

48




Asi - Gelisen Immiin Yanitlar

Bolgesel LN’u — naive B aktivasyonu :

—->LN’unda T-B arayuziinde “T’lerden yardim” alir

Sunulan peptide spesifik T-lenfosit ile:
-H:H temasi +

-T’den SK sekresyonu ile

= B’ler folikiillere doner tekrar cytokines

= B’de farklilasma induklenir

Garlana Science, Janeway Immunobiology, 2016

Wiley-Blackwell
Roitt's Essential Immunology, 2017

Cytokines



Asi - Gelisen Immiin Yanitlar
Bolgesel LN’u — Yuksek Afinite Olusumu :

LN’u Folikullerinde yaygin bir FDC agi + = Lenfatik sivi stuzulur

a Germinal  Light SCS
centre zone macrophage

Afferent
lymphatic

Medulla and SCS——; e, : 7 L 3 y Conduits

FDC—

B cell follicle

High
endotheli
T cell cortex venule

Efferent lymphatic

Lymph node FDC (8C12)

Yogun olarak CR ve FcR xpr’u vardir: Nat Revimmunol. 2014;14:495
-kompleman ile opsonize yapilar

-Ab ile olugsmus immunkompleksleri baglar

-Naive & yeni aktive olan B’lere sunum+ = “GC reaksiyonu” gelisir



Asi - Gelisen Immiin Yanitlar

© Recirculation

> \
Memory
7/ \, B cell

@) Ditferentiati3

Bolgesel LN’u — Yuksek Afinite Olugsumu :

B cell mantle

LN’u Folikulleri: “Germinal Merkez reaksiyonu”

- FDC'ler immiinKompleksler (iK) icin,
[yeni sekrete Ab+Ag ile olusmus]
liman gibi davranir

- IKler FDC'lerin ylizeyinde | =

sunulur

- yuksek afiniteli klonLAR
- daha c¢ok uyar alacaktir

- daha ¢ok sinyal
-> daha fazla proliferasyon

@ Somatic
hypermutation

- iK'leri etkin baglayamayanlar
—> uyari alamayacaklardir - apoptosis

Proliferating
centroblasts

Elsevier, Tak W. Mak.
Primer to the Immune Response, 2014
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Bolgesel LN’u — Yuksek Afinite Olusumu :

LN’u Folikulleri: “Germinal Merkez reaksiyonu”

- tum bu reaksiyonlar T-hucre yardimina baqglhidir
&

sonucta:
* izotip donugsumii (T'lerin sekrete ettigi SK'lere bagl)

* afinite maturasyonu (“somatik hipermutasyon” mekanizmasi ile)

* yuksek afiniteli klonun ekspansiyonu
* bellek B-lenfositlerin indiksiyonu

* uzun-omurla plazma hucrelerinin induksiyonu



Asi - Gelisen Immiin Yanitlar

Somatik Hipermutasyon - Yiiksek Afinite lligkisi :

Yiksek afinite, mutasyonlara dayali bir olgu — sonuctur:

* Ik agl -> naive B’ler
*2.ve sonraki dozlar > Bellek B’ler bu dongliye girer -pr1 cpr2 cDR3
"
=> 2.ve sonraki doz VEYA etken ile kargilagma: : [ T
yanit daha hizli, daha biyiik ¢apta olur : 1}4 "
utatuons
Tekrarlanan somatik hipermutasyonlar, :
(@)
Ab’un, afinitesinde KiiMiiLATIF artig !! E _i l S | W
Afinite artisi & hizli, daha etkin klirens = | I R
I
Primary IgM Somatic : <t
hypermutation I =
@ = -
L=
% 2 i g
o . 4-.,..'7‘.7? H
Q E I sssssee e o o L‘qij I VL

Garland Science, Janeway
Immunobiology, 2016

. Ag

Ag

Ag

Ag

Ab b

Elsevier, Tak W. Mak.
Primer to the Immune Response, 2014
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Somatik Hipermutasyon — Yiiksek Afinite iligkisi :

Ag-Ab iligkisi non-kovalen bir iligkidir
Tamamen kimyasal kuvvetler ekseninde, reversible bir bagdir

ﬁ@ “Anahtar-Kilit modeli, hapten ve
4 dig.kiicik molekller icin gecerli”

4 . (4-8a2’lik temas)

Elsevier, Tak W. Mak.
Primer to the Immune Response, 2014

S
Q
4
>
=
>S5
E Polypeptide backl?one
o ¢anibody V\NWW
c E—
©
3 CH, CH
c CH CH2 CH2
g S, i 7 |

2 CH -
E CIT_NHE N 3 | 2 ?—O
> Amino acid P e ol CHg CHg .\ CH rerbcorenny
E : ‘. CHa- 3 i ;
[ LY 3 r :
E T I CHs CHy NH_ |
£ *NH, C—CH, N } LN .
o Polypeptide backbone | | .
g of antigen _(CH2)4 CH;
o
g Hydrogen Van der Hydrophobic lonic
o bond Waals forces bonds bond
2 @ @ ©) @
a
=
)
<

“Indiiklenen Uyum" = daha siki bir temas saglar
makromolekuler Ag’lerle Ab’un temasi, ~16-17aa
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Somatik Hipermutasyon — Yiiksek Afinite iligkisi :

Mutasyona ugrayan aa sayisindan gok,
molekiiler kuvvetlerin etkilenmesi
daha onemlidir

Mo’nin siklikla mutasyona
ugramasi, mevcut (eski) klonlari
yeniye adaptasyon agisindan

surekli bir basing altina sokar Boost ile bir yere kadar

Boostile _ “salvage” edilebilir; mo
H Ab’da yeni @ mutasyonunun baglanmaya
<« somatik nicel etkisine bagh
mutasyonlar
tetiklen(ebil)ir
Ornegin... g &2% ﬁ%&
By
5 <
‘4‘ e %y
Prime_ ile azalmis
yeterli

afinite @

afinitede Ab
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Secondary anti-X
response

Primer Yanit — izleyen yanitlar

“Bellek” ...

Primer yanit ile
izleyen yanitlar
(2., 3.,.../etken temasi)

karsilastirildiginda kendini belli eder

Affinity = ) attractive and repulsive forces

Increasing serum antibody titer

3

Antigen X Antigen X
Primary anti-X
response
| ! | | Y | |
% 1 1 | ¥ 1
0 1 2 3 4 6 7
. Weeks ] ;
Low Affinity High Affinity
[ A\ £ D
( 1 \ { |
\ 1 / ’\ T ﬁ /}
Ag Ag
Property Primary response Secondary response

Type of B cell involved
Lag time after B cell
encounters antigen

Time of peak response
after antigen challenge

Magnitude of peak
antibody response

Isotype produced

Antibody affinity

Naive B cell

4-7 days

7—10 days

Depends on antigen

lgM predominates

Lower

Memory B cell

1-3 days

3-5 days

100-1000x higher than
primary response

IgG predominates

Higher

Roitt + Elsevier, Tak W. Mak. Primer to the Inmune Response, 2014
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B-lenfosit repertuar :

* Plazma hucreleri : * Bellek B-hucreleri :
Nihai olarak farklilagmis B-hticreler 2nd lenfoid organlarda, dokularda, dolagimda +
Baslica Ki’ne gog ederler Uzun 8miirlii
Prolif kapasitesi bulunmaz Yeniden-karsilagsmada hizli bolinme kapasitesi
Dusuik / - yuzey Ig xpr’u Yiizey Ig +
Yuzey MHC-slI xpr dusik Ab sekrete etmezler

Yuksek hizda Ig sekresyonu— siirekli
Daha ileri somatik mutasyon olusamaz
Bazilar kisa-omurli /

Genelde uzun-omurlu

Yeniden karsilagsmada:

Yogun proliferasyon, yeni GC reax baslatilmasi,
ileri somatik mutasyon+

farkhilasma (2. kusak bellek H’leri, plazma H’leri),

kendi-havuzunu-yenileme
Bellek T’ler ile birlikte,




Asl -

“Original antigenic sin” :

Bireyin daha once gegirdigi infx veya oldugu
aslya dayanan immun bellek,

Yeniden ayni ama varyant etken ile
karsilasildiginda veya ikincinin antijenlerini
tasiyan asi oldugunda,

Birinci temastan kaynakh bellegin etkin
hucre ve antikorlari nedeni ile ikinciye
yeterince yanit veremez

ilk olarak influenza A igin ifade edilmistir

Yeni varyant, eski yanitin irunleri ile

Gelisen Immiin Yanitlar

ON THE DOCTRINE OF ORIGINAL ANTIGENIC SIN *

THOMAS FRANCIS, JR., M.D.

Henry Sewall University Professor of Epidemiology, Chairman of the Department of Epidemiology,
School of Public Health, and Professor of Epidemiology, Department of Pediatrics
and Communicable Diseases, Medical School, University of Michigan

{Read April 21, 1960)

InFLUENZA has always been a mixture of of the type. Surrounding the core (hg. 2j,
romance and terror; of fact and fable; of new toward or at the surface of the virus particle is
and old ideas. Its various popular names: the an accumulation of mucoprotein components
jolly rant, the new delight, the newe acquayant-  which possess group and strain characteristics;
ance, gallants’ disease, the fashionable illness, in-  they also carry the antigenic properties which
fluenza di freddo or influenza di coeli, la grippe, stimulate immunity and specific antibody response
flu, this virus thing—all indicate a light-hearted after infection or vaccination. It is these im-
annoyance. But interspersed are the tales of dam-  munizing antigens which will be primarily dis-

Proceedings of the American Philosophical Society;

1960; VVol. 104: pp. 572-578

kismen de olsa mas edilmeye calisilir As previously activated Ag-specific Abs and B-cells are

more abundant than their naive counterparts, they out-

“Repertoire freeze” de denir compete naive B-cells and can be selected to undergo

repeated rounds of somatic hypermutation and affinity
maturation that drive repeated rounds of immune selection
and viral escape.

pinterest.com

On the benefits of sin. Human Vaccines
& Immunotherapeutics, Vol. 9, 2013.




