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Neden bu konu?

Saglikli yasam icin, asilar yadsinmaz dneme sahiptir
Ancak %100 etkinlik / etkililik s6z konusu degildir

Aslya yanitsizligin cesitli nedenleri vardir

¥

Bu nedenlerden bir bolimua konagin asiya yaniti ile ilgilidir

¢

Immn yaniti farkh kilan bir dizi neden / gelisme belirlenmistir
Bunlara bagl olarak bireyler arasi asiya yanit farklilik gosterir

Tissue Antigens 2008;72: 211



Ailelerin siklikla yonelttikleri sorulardan biri:

* SORU

Cocugum asilandigi halde hastaliga yakalanma riski tasiyormu /
asilarin koruyuculugu ne orandadir ?

* YANIT:
- Bu olumsuzluga sik rastlamamaktayiz.

- Asilanan cocuklarin %95-99’unda koruyucu yanit gelismektedir;
Ozellikle uygulanacak rapel dozlari takiben bu oran daha da
artmaktadir.

- Asilanan cocuk hastaliga yakalansa bile semptomlari cok daha
hafif olacaktir...

- Ancak 100% koruma s6z konusu olamaz. Bu durumun c¢esitli
nedenleri vardir...

Canadien Fam Physisian 2019;65: €91



Aslya neden / hangi kosullarda
Yanit Alinmaz?

Asilananin primer ya da rapel doz sonrasi yeterince koruyucu
antikor yaniti gelistirememe durumu

(Saglikli asilananlarda bu oran: %2-10)



Factors That Influence the Immune Response to Vaccination

Petra Zimmermann,®<de Nigel Curtis®®<

* A ssignificant proportion of vaccine-preventable infections
occur in vaccinated individuals.

* Itis estimated that large numbers of vaccinated children
are unprotected due to vaccine ineffectiveness, including:

- 77 million from tuberculosis (TB) (following BCG vaccination),
- 19 million from measles,

- 18 million from poliomyelitis (following vaccination with IPV),
- 10 million from pertussis and from pneumococcus.

Clin Microbiol Rev 2019; 32:¢00084-18. https://doi.org/10.1128/CMR.00084-18.



OPV’nin farkli Glkelerde immunojenite farki

—@--USA
—® - India
PVA1 PV2 PV3
100+ N 100~ = e 100- o ©
? ’/¢ ,’/ ‘ ’,I
£ go- @ g @ g g . —®
5 ;e ®
@ 60 | 60 @ 60
g F &
S 401 @ ® 40— 40
o b
0
= 20 @ 20 20
)
0 | T T I I 0 I I I I I 0 I I T T T
0 1 2 3 4 5 0O 1 2 3 4 5 0 1 2 3 4 5
No. OPV doses No. OPV doses No. OPV doses

Future Microbiol 2018;13: 97-118



Kiaresel getirilerine karsin

RV asisinin etkinligi yoksul Glkelerde daha dusutktir

Variable levels of vaccine efficacy against
severe RVGE® in diverse settings
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1. Vesikari, et al. Lancet 2007; 370: 1757-63; 2. Li, et al. Hum Vacc Immunotherapy 2014; 10: 11-18;
3. Kawamura, et al. Vaccine 2011: 29: 6335-41; 4. Phua, et al. Vaccine 2009; 27: 5936—41; 5. Tregnaghi, et al. Pediatr Infect Dis J 2011; 30: e103-8; 6. Linhares, et al. Lancet 2008: 371: 1181-9;
7. Madhi, et al. N Engl J Med 2010; 362: 289-98.



Asl yanitini etkileyen parametreler

Intrensek faktorler:

* Yas
* Cinsiyet

* Komorbid olay.

* Genetik ozell.

A
-

b4

Beslenme faktorleri:

*Enteropati
*Vic. kitle ind.
*Mikronditrient.
(Vit. A, D, E,
cinko...)

Perinatal faktorler:
*Mat. antikorlar
*Mat. enfeksiy.
*Dogum sekli
*Emzirme

&

Cevresel faktorler:

*Mevsimsel fak.
*Aile yapisi
*Kirsal vs kents.
*Bolgesel ozel.

Ekstrensek faktorler:

*Var olan enf.
*Antibiyotik
*Mikrobiyota
*Var olan immun.

Asiya bagh faktorler:

*Asl tipi

*Asi dozu
*Asilama sekli
*Adjuvan uysg.
*Antijenik
interferans

—-"’3&...': gl

Diger faktorler:
Sigara, alkol
*Stres
*Dinlenme, uyku

Uygulam.
faktorleri:

*Asil. zamani,
sekli, semasi
*Birlikte
uygulanan asi/
ilaglar

(& S

Clin Microbiol Rev 2019;32(2): e00084-18



Selective unresponsiveness to HBsAg
vaccine in newborns related with an in
utero passage of hepatitis B virus DNA

Y. Lazizi*, S. Badurf, Y. Perk}, O. Ilter] and J. Pillot*

- HBV ile enfekte annelerden dogan 158 bebegdin 34’ inde (%22), 3 doz asiI
uygulamasina ragmen Anti-HBs olusmaz

- Bu yanitsiz yenidoganlarin %82,3 ‘lnde (28/34) PBMC’ lerinde entegre olmus

HBV genomu saptanmistir; bu durum asiya yanit veren kontrol grubunda
saptanmamistir

- HBV asisina yanitsizlik, yenidoganlarin PBMC’ lerine
entegre olmus HBV-DNA varligi ile karakterizedir

- HBV ve intrauterin bulag !!!

peripheral blood mononuclear cell (PBMC)
Vaccine 1997; 15(10): 1095



Sunumda ele alinacak parametreler

1- Konak ile ilgili parametreler
* Yas, cinsiyet
* Mikrobiyota farki (Beslenme...)
* Genetik faktorler

2- Etken ile ilgili parametreler
* Interferans / antijenik sin
* Mutasyonlar



Astya Yanitsizlik: Konaga bagli Nedenler-Yas

« Farkl asilarda, farkh sonuglar:
- Yeni dogan asilamasinda genelde yanit dusuk
- llk yas icinde asilamada yanit sorunlu
- lleri yaslarda, hem yanit orani, hem yanit siiresi zayif

- Nedeni?

- Bu durum erigkin asilama programlarini nasil etkiler?



«Immiin-yaslanma» immun sistemin farkli yapitaslari
Uzerine etki eder
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Figure adapted with permission from Aw D, et al. APC, antigen-presenting cell; HSC, haematopoietic stem cell; NK, natural killer.

1. Kumar R, et al. Expert Rev Vaccines 2008; 7:467-479; 2. High K. J Am Geriatr Soc 2010; 58:765-776; 3. Camous X, et al. J Biomed Biotechnol 2012: Article:195956; 4. Franceschi C, et al. Mech Ageing Dev 2007;
128:92-105; 5. Maggi S, et al. Expert Rev Vaccines 2010; 9(3 Suppl.):3-6; 6. Naylor K, et al. J Immunol 2005; 174:7446-7452; 7. Tu W & Rao S, Front Microbiol. 2016; 7: Article:2111.



Yashlarda farkl asilama yaklasimlari ile yeterli koruma
saglanmaya calisilir

‘.l. & Daha fazla antijen

(herd immunity) ! & A by kullanimi??

h
&L
@ Toplumsal bagisiklik dy
&
A&
&

- =L O et
@ Alternatif uygulama e Farkl adjuvan
sekilleri* :-5_-;-} e sistemlerinin
kullanilmasrr—1

\. J

Illustrative figure based on concepts derived from Arakane R, et al.*

1. US Department of Health & Human Services (HHS). Community immunity (‘Herd immunity’). Available from:

[last accessed July 2018]; 2. Robertson CA, et al. Expert Rev Vaccines 2016; 15(12):1495-1505; 3 DiazGranados CA, et al. N Engl J Med 2014; 371:635-645;

4. Arakane R, et al. Vaccine 2015; 33:6650-6658; 5. Couch RB, et al. BMC Infect Dis 2014; 14:425; 6. McElhaney J, et al. Lancet Infect Dis 2013; 13:485-96; 7. Domich A, et al. Vaccine 2017; 35:513-520;
8. Black S, et al. Vaccine 2015; 33(S):B3-B5; 9. Banzhoff A, et al. PLoS ONE 2009; 4:e4384; 10. Fragapane E, et al. Clin Vaccine Immunol 2010; 17:1817-9; 11. Dendouga N, et al. Vaccine 2012; 30:3126-35.



Asiya Yanitsizlik: Konaga bagli Nedenler-Cinsiyet
Cinsiyet farki ile asiya yanit iligkisi:

-Kadinlarda: HepA, HepB, Hib, IPV, kuduz, sucicegi, dengue asilarina yanit
-Erkeklerde: difteri, PCV7, PPV23, tetanos asilarina yanit daha guclu

-Sonugclar kullanilan asiya gore farklilik gosteriyor
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Sex-Differential and Non-specific Effects of Vaccines Over the
Life Course

St Clair LA, Chaulagain S, Klein SL, Stabell Benn C, Flanagan KL

Kadinlarda, erkeklere oranla daha fazla yan etki bildiriimektedir
Kadinlarda (6zellikle <5 yas) daha fazla «non-spesifik etki» gozlenir

Sex-specific differences in immune response to SARS-CoV-2

vaccination vanishwith age

Brigger D, Guntern P, Jonsdottir HR, Pennington LF, Weber B, Taddeo A, Zimmer G, Leborgne NFG,
Benarafa C, Jardetzky TS, Eggel A

Curr Top Microbiol Immunol. 2023 ; 441: 225-251. doi:10.1007/978-3-031-35139-6_9;
Allergy 2024; DOI:10.1111/all.15652




Asiya Yanitsizlik: Mikrobiyota-Beslenme

- Asiya yanit ile barsak mikrobiyotasi arasinda bir iligki var

- Acinetobacteria (B. longum) agisindan zengin floraya sahip
cocuklarin BCG, HepB, IPV/OPV ve tetanos asisina yanitlari
daha guclu

- Proteobacteria (Pseudomonadales) zenginligi ise ayni asilara
yanitin daha zayif olmasini beraberinde getiriyor



Asilar ve etkililik farkai....

Rotavirus Shigella
Asisi :
: Polio Asts: Salmonella AEEL
Asisi
o [
Canl atenlie
: . Hindistan’ da Bagirsak Shigella asis|
Finlandiya da cocuklarin mikrobiyotasinda uygulanan

%98 olan RV %77 sinde cesitlilik ne denli makaklarda,

as! etkinligi, OPV asisinin ylksek ise mikrobiyota
Nikaragua’ da yeterli Salmonella asisina zenginligi arttikca,
%58, koruyucu doza (Ty21a) karsi o deneysel shigelloz
diizeyindedir erisilmektedir oranda guglu yanit enfeksiyonu riski

olusmaktadir azalmaktadir

Expert Rev Vaccines 2017;D0I.0rg.10.1080/14760584.2017.1393336; PLoS One 2013;8(6); e64212;



Variation in Microbiome LPS Immunogenicity
Contributes to Autoimmunity in Humans

Finlandiya’li ve Estonya’li
cocuklarin (otoimmiin hastaliklar
fazla) mikrobiyotalari, Rusya’li
cocuklarin (otoimmiin hastaliklar
daha ender) mikrobiyotalari ile
karsilastirilmistir

Rusya’li cocuklarda Bacteroides
cinsi bakteriler az, digerlerinde
daha cok

Bacteroides’lerin LPS bolgesi dogal
imm{un yaniti baskilamakta

Tommi Vatanen, Aleksandar D. Kostic,
Eva d'Hennezel, ..., Thomas W. Cullen,
Mikael Knip, Ramnik J. Xavier
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Significant Correlation Between the Infant Gut
Microbiome and Rotavirus Vaccine Response in
Rural Ghana
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- RV asisI uygulanmasini takiben agiya yanit
veren ve vermeyen Gana’ i cocuklarin
mikrobiyotalari, Hollanda’ Ii gocuklarinkiler ile
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LPS molekullerindeki Lipid A bolgesi: immunolojik acidan aktif bolge
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Influence of the microbiota on vaccine
effectiveness

Yanet Valdez', Eric M. Brown'?, and B. Brett Finlay"*?

- Oral-fekal bakteri
bulasini

kolaylastiracak dusuk
sanitasyon kosullari

da asilarin
immunojenitesini
azaltan faktorlerdir

- Subklinik suregen
inflamatuvar
Kosullar
(environmental

enteropathy: EE) bu

gelismelerin onemli
nedenlerindendir

? Microblal dysheasis
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Mikrobiyota immun yaniti etkiler mp Asiya yaniti da
etkilemesi sasirtici olmaz

1- Metabolitler, ornegin 2- Bozuk sanitason kosullari
immunostimulan 6zelligi bilinen
bakteriyel LPS’lerin yapisindaki «Environmental enteropathy»
farkhilasma bu uyarici etkiyi ! 2
degistirir Mikrobiyota inflamatuvar kosullar
2

Mikrobiyota Uyeleri ile
ilgilenmekte olan immun
sistem, asI antijenlerine
Immiin Beslenme «vakit ayiramaz»

yanit

Front Microbiol 2011;2: article228; Dig Dis Sci 2007;52: 1253



Fare modelinde bagirsak mikrobiyotasinin IM asilara
karsi olusan yaniti etkilemesinde olasi mekanizmalar

Influenza- ; TLRS
[ specific 1gG and _—
lgM responses
B. Intranasal
immunization
HSA = cholera toxin =

C. Dietary Fibre
D. Antibiotics/'GF 4
mice = : 7
SCFAs
B8 cell MDP
1 Mictabol ism

]‘ ;%A—specmc . "_,_ ‘ 1Gene expresson
CD11cDC T Antibody responses
B cell

J Leukoc Biol 2018;103:225-231



Effect of Antibiotic-Mediated Microbiome

Vanessa C. Harris, Bastiaan W. Haak,

Modulation on Rotavirus Vaccine Immunogenicity: A Scott A. Handley, ...
Human, Randomized-Control Proof-of-Concept Trial Ester M.M. van Leeuwen,

Michasel Boele van Hensbroek,

Adult randomized

control trial
N=21 Ne2t N=21
Vancomycin ,'
control (2 Ciprofloxacin (| Vancomycin

Metronidaeole '.’

Firmicutes 5 ] < Proteobacleria

Rotavirus vaccination

! l l

anti-RV IgA titer
Ao absoule diffsrences over ing

d7 ant-RV IgA
boosting

17 RV Ag shedding R

Willem Joost Wiersinga

Ratavirus vaccines (RVV) protect against childhood
gastroenteritis caused by rotavirus (RV) but have
decreasad effectivenass in low- and middle-incoma
seftings. This prool-ol-concepl, randomized-con-
trolled, open-label trial tested if microbiome moduda-
tion can improve RVWimmunogenicity. Healthy adults
were randomized and administered broad-spectrum
[oral vancamycin, ciprofinxacin, metronidazole), nar-
row-spectrum (vancomycin), or no antibiotics and
then vaccinated with RVV, 21 per group per protocol.
Baseline anti-RV 1gA was high in all subjecls, Although
antibiotics did not alter absolute anti-RV I1gA titers,
RVWimmunogenicity was bnosted at 7 days in the nar-
row-spectrum group. Further, antibiotics increased
fecal shedding of RV while aso rapidly altering gul
baclerial beta diversily, Bela diversily associaled
with RVV immunogenicity boosting at day 7 and spe-
cific bacteral taxa that distinguish RVV boosters and
RV shedders were id entified. Despite the negative pri-
mary endpoint, this study demonstrates that micro-
biota modification aiters the immune response to
RVV and supporls further exploration of microbiome
manipulation to improve RVV immunogenicity.

Cell Host Microbe 2018;24: 197



Diverse microbial exposure — Consequences for vaccine development

Bengt Bjorkstén*
Study N Age group Vaccine Probiotic strain(s) | Dose Titer Seroconversion ()
Youngster |31] 17 Infants Mumps, L acidophilus, B 3 10" each 0.s. 2% vs 832
measkes, RV | bifum, B longum, B p=0,052
nfarnsy
Kukkeaen [35] 87  Infants DTPHib L rhamnosus {2 25«<10'e¢h ns.
srrainsy, B breve, P,
Sfrevdenrichi
5oh [38] 202 Infants Hepatitis B | 5. fongum, L. 3x 10 ns ns.
rhemnosus
West [39] 179 Infants DTP. aral 1. pararased 1nE-10 ns =
polio, Hib
Matsuda |36) 128 Chiidren <5 Cholera B. breve 4% 10" n.s. p<0.05
years
Pérer [37] 140 9 months-10 PnT I case, I 10% cach ns. -
years ackdophilus
De Vrase j41) 61 20 30years Onal polio L. rhamnosus, L ™ 2 4 higher,
acudophilus p< 005
Davidson [40) 39 18 49 years Influenza L rhamnosus 10 8L w3 552, p< 005
Boge [42| 222 Elderly Influenza L case p< .05

D._d{pntexia: HiB, Haemaphitus Influenzae type B: P, pertussis: P, pneumococcal: ¥, rubella: T, tecanus: and V, varicelia.

Vaccine 2012;30: 4336



Asiya Yanitsizlik: Konaga bagli Nedenler-Genetik

Imm{in yanit olusumunda dogrudan ya da dolayli rolleri olan genlerin
polimorfizmi Gzerinden genetik ozelliklerin asi yanitina etkisi

Sinyal ileti
molekiillerine
ait genler

Sitokin ya da sitokin
reseptorlerine ait
genler

Dogal bagisik yanit
ile ilintili genler

MHC/HLA
genleri

Spesifik reseptorler ya
da TLR’ ler ile ilintili
polimorfizm

Vaccine 2008;26: 6183



Asl yanitinda regilasyon genlerine drnekler

Vaccine to which immune Gene(s) associated

response was measured with vaccine response

Measles HLA TLR2-6, DDX58,
OAST, ADAR

Hepatitis B IFNG, MAPKS, ILT0RA
ITGAL, IL4, IL4R, IL10,
HLA TNE IL12B

Conjugated pneumococcal IL4, IL4RA, IL13

Group C meningococcal TLR3, CD44
Influenza HLA

Hib TIRAP,

Hepatitis A IL10

Rubella HLA, LTA, TNF, LST1
Diphtheria IL70

Tetanus IL4RA

BCG TLR1,TLR6

Frontiers Immunol 2015;6: article 18



a duyarh / direnc olmak.. ?

Mendelian traits that confer predisposition or resistance to
specific infections in humans
Capucine Picard’?, Jean-Laurent Casanova'” and Laurent Abel’

Table 1
Mendelian holes in immunity to infection

Infectious agent Clinical phenotype Immunological phenotype Gene
Neisseria Invasive disease MAC deficiency C5, C6, C7, C8A, C8B, C8G, C9
Invasive disease Properdin deficiency PFC
Mycobacteria MSMD IL-12/IL-23-IFN~-; deficiency IFNGR1, IFNGR2, STATT,
NEMO, IL12B,
Disseminated tuberculosis IL12RB1
Streptococcus Invasive disease IRAK-4 and MyD88 deficiency IRAK4, MYD88
pneumoniae
EBV X-linked lymphoproliferative disease SAP and XIAP deficiency SAP, XIAP
HPV Epidermodysplasia verruciformis EVER1/EVER2 deficiency EVERT, EVER2
HSV-1 Encephalitis Impaired production of antiviral IFNs UNC93B, TLR3
Trypanosoma Febrile episodes No trypanolytic activity APOL1
evansi

C, complement component; MAC, membrane attack complex; NEMO, NF-«B essential modulator; PFC, properdin factor, complement.

J Clin Invest 2009;119: 2506



1. ornek:
Mikroorganizmalarin hicreye girisinin genetik denetimi

* Viral reseptorler, genelde, hiicrede farkli islevlere sahip
karbonhidrat ya da protein molekulleridir

* Virusun, hicre ylzeyindeki reseptoru ile iliskiye girmesi, viral
déngindn ilk ve zorunlu asamasidir

* Konak hucre ylizeyinde bu reseptorlerin eksprese edilmesi, s6z
konusu etken acisindan konagin duyarl olmasi icin elzemdir

* Bu reseptorlerde olusacak otozomal resesif mutasyonlar
gerceklestiginde, enfeksiyona isin basindan itibaren bir direnc s6z
konusu olur

e Virusun hucreye girisi aksar ve sonucta enfeksiyon gerceklesmez



HIV'e direnc..

e Riskli davranisin s6z konusu oldugu bireylerin bir bélimunde,
enfeksiyona duyarliklarinin cok az oldugu saptanmistir

* Bu baglamda cesitli «HIV restriksiyon» genleri belirlenmistir

Table 2 Genes that limit AIDS
Gsna\ Allele Mode Effect Mechanism of action
A32 Recessive Prevent infection Knockout CCR5 expression
A32 Dominant Prevent lymphoma (L) Decrease available CCRS
A32 Dominant Delay AIDS Decreases available CCRS
CCR5 P1 Recessive Accelerate AIDS (E) Increase CCR 5 expression
CCR2 164 Dominant Delay AIDS Interact with and reduce CXCR4
CCL5 Inl.lc Dominant Accelerate AIDS Decrease RANTES expression
cXcL12 3'A Recessive Delay AIDS (L) Impede CCR5-CXCR4 transition (7)
E3K Dominant Accelerate PCP (L) Alter T-cell activations (7)
H7 Dominant Enhance infection Stimulate immune response (7)
5'A Dominant Limit infection Decreas= IL10 expression
5A Dominant Accelerate AIDS Decreass IL10 expression
IFNG -179T Dominant Accelerate AIDS (E)

Nature Genetics 2004;6: 565



HIV'e direnc

Enfekte kisiler ile cinsel iliskide bulunan, ve enfekte olmayan bir
grup insanda yapilan calismalar, bazi kisilerin «disik enfeksiyon
riski tasidiklarini» dusindidrmdastdar.

HIV'in iki reseptor kullanarak hiicreye girdigini biliyoruz
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Resistance to HIV-1 infection among highly exposed sex workers in
Nairobi: what mediates protection and why does it develop?

Francis A. Plummer *™#, 1, Blake Ball %, Joshua Kimani*, Keith R, Fowke "

Immunol Letters 1999;66(1-3): 27

Host Genes and HIV: The Role of the

Chemokine Receptor Gene CCRS5 and
Its Allele (A32 CCRS)

Janet M. McNicholl, Dawn K. Smith, Shoukat TL Qari.
arl Thomas Hodge

Mutasyon sonucu sitoplazmaya uzanan bolgede sadece 4 segmente sahip bir yapi
ortaya c¢ikar ve sonucta koreseptore baglanma aksar; boylece virUs makrofajlara
giremez

Emerg Inf Dis 1997;3: 261



Susceptibility to mfection

Dominic Kwiatkowski

Blood group: Blood group:
Duffy positive Duffy negative

- Plasmodium vivax, hucrenin

yuzeyinde bulunan Duffy P vivax can invade only DARC —>- =
TR : T erythrocytes on which P vivax—(2)
antijeni/kemokin reseptorune DARC is expressed i

(DARC) baglanarak eritrositleri

enfekte eder Transcription factor
GATA-1 activates GATA-1
DARC gene. GATAA Q
- «DARC promoter» bolgesinde binding site is mutated in i
] ) ) Duffy negative individuals
olusacak bir SNP, eritrosit
transkripsiyon faktoru GATA 1'e GATA1 binding i
baglanmayi ve sonugta DARC essantial for DARC gene O
. activation in erythrocytes
ekspresyonunu suprese eder but notin leucocytes | Erythrocyte
Leucocyte

Bu durumda P vivax enfeksiyonlarina karsi koruma saglanmistir; ancak
farkl reseptor kullanan diger Plasmodiom turleri igin bu durum soz konusu
deqildir.

Brit Med J 2000;321: 1061



Hlcre yuzey reseptorleri immun yanitin olusumunda
belirleyicidir

* Hiicre yuzey reseptorleri genlerinde
olusacak polimorfizm, bireylerin asiya =
vanitindaki farkhhiklari belirler =10

= H sinding
H bnding

* Kizamik virlisii 2 reseptore baglanir: 2]
SLAM (signaling lymphocyte activation =} | C\
molecule, CDw150) ve CD46 l';<| an :/
lc}l_ (bj

(membrane cofactor protein) R

- SLAM geninin 333 pozisyonundaki SNP e bagli aa degisimi
sonunda treoninin, Proline degismesi s6z konusu olur; buna bagh
olarak konformasyonel degisim meydana gelir.

- Sonugta virusun baglanmasi igcin uygun olmayan reseptor tipi
ortaya cikar ve antikor titresinde %70 azalma olur

Clin Pharm Ther 2007;82(6): 653



Diger drnekler...

N

Correlation between humoral and cellular immune responses

and the expression of the hepatitis A receptor HAVcr-1 on T cells
after hepatitis A re-vaccination in high and low-responder vaccinees
Erika Garner-Spitzer?, Michael Kundi®, Pamela Rendi-Wagner?,

Birgit Winkler?, Gerhard Wiedermann€, Heidemarie Holzmannd,
Christian Herzog®, Herwig Kollaritsch®¢, Ursula Wiedermann™**

HAVcr-1 reseptorintun CD4* T hucreleri Uzerinde ekspresyonu,
antikor yaniti ve sitokin duzeyleri ile direkt ilintilidir; bu saptama,
HAV na karsi olusacak yanitlarda reseptortn belirleyici rolunu
gOsterir.

Vaccine 2009;27: 197



2. 0rnek:
MHC/HLA genleri, immin yanit olusumunda belirleyicidir

HLA genlerinde olusacak
polimorfizm patojenlere karsi T
hiicre yanitini baskilar ve asinin
uyaricagi yaniti etkiler

* Yabanci antijenlere karsi olusacak

yanit HLA polimorfizminden glicli
bicimde etkilendiginden

¥

* Bireyler arasinda gozlenen asiya

yanit farklihgi HLA polimorfizmi ile
ilintilidir
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Distinct TILA class 11 alleles determine antibody response to
vaccination with hepatitis B3 surface antigen

Sty Canac-Zoesoan, Joasalawoms Gomaovr s, Faneons Wantnceonr, Giserry Avnon g
Beryaro Levsary, Carnerine Nagres, Asse Moynod, Pavl Juncers, and Jeaos-Frasgor: Bacun

Tahle 1. DREB! and DOB! phenotype frequencies in coatrol subjects,
Cantrods Nomrespanders
(N = 471) (V= 114)
DRI \ ' \

4

Responslers

0y

wly

&)

n responders and nonsespooders to HHsAg vaccine

OR* (98¢

comflence imerval)

-HepB asisina karsi humoral yanit HLA sinif Il alel varyantlari ile
ilintilidir

‘fable 3

VAl

a1:03:0
aro3m
02:02:02
a2:02:02

998;53: 1626.
-Bu molekulun ozellikleri peptidlerin T lenfositlerine
baglanmalarini ve eksprese edilmelerini sekillendirir
Li-Yu Wang *™*, Chuen-Fei Chen*, Tzu-Wei Wu*, Sheng-Kai Lai ““, Chen-Chung Chu“",
Hans Hsienhong Lin*©
Combined ellects of HIA-DPAL and -DPBI alleles with non-response to 1B vaccination.
Cases Controls Exact p-value Corrected p-value
P8’ n b n ; 1 OR" (95% Q1)
Risk 22 145 164 238 0,545 (0.335-0.887) 0013 0052
Protective 8 53 183 266 0.154 (0,074 0.320) 456 « 10" 182 < 10"
Risk 129 84.9 501 728 2075 (1.288-3.343) 83110 " 0.0033
Protective 12 19 196 285 0215 (0.116-0,397) 1.21 <10 484 <10"

Note: C1, canfidence interval; OR, adds ratin,
* Risk alleles include DPBI705:01:01 and 09:01 and protective alleles include DPBT702:02:01, 03:01:01, 04:01:01, 04:02:01, and 14:01.
® ORs of undetectable anti-HBs titers for the presences of specific combinatory types were adjusted for sex and pre-booster residual anti-HBs titers.

Vaccine 2019;37: 6435



MHC/HLA Gen polimorfizminin, kizamik asisina yanit
Uzerine etkisi

HLA genleri, kizamik asisina yanit dizeyini etkiler ve HLA
genlerindeki SNP, bireyler arasindaki yanit farklihiginin %30’unda

rol oynar

Extinction of HLA associations with measles IgG antibody non-response after one
versus two doses of measles vaccine

No. of measles vaccine HLA class | alleles HLA class Il alleles

doses (MMR-II)

1 dose B*8, B*13, B*44 DRB1*03, DQA1*0201
2 doses B*4403 None

HLA-DRB1*03 ve HLA-DPA1*0201 kizamik virustne yanitsizlik ile
karakterizedir (DQA1%0201, DQB1*0201, ve DQA1*0501 gibi baska
aleller icin de seronegatiflik ilintisi kurulmustur )

Vaccine 2002;20: 430.



COVID-19 asisina hiumoral yanit ve genetik belirtecler

Genetic determinants of IgG antibody response
to COVID-19 vaccination

Shengzhe Bian,'%!! Xinxin Guo,*!'! Xilai Yang,'? Yuandan Wei,'” Zijing Yang,' Shiyao Cheng,
Jiagi Yan,!'? Yongkun Chen,!? Guo-Bo Chen,** Xiangjun Du,'.?5 Stephen S. Francis,®.’.5
Yuelong Shu,'*!'%* and Siyang Liu'**

» Sonuclar, IgG yanit duzeyleri ile HLA-II allelleri arasindaki iliskiyi gostermistir

« Ogzellikle HLA-DRB1*13:02 alleli (MAF V4 4.0%, OR 4 0.75, p ¥4 2.34e16) IgG
seronegatifligi ile ilintili bulunmustur.

« Sonugta, HLA alleleri ile IgG yaniti iligkisi, genetik yatkinligi kanitlamaktadir

Am J Human Gen 2024; 111: 181-199



3. Ornek: TLR’lerin 6nemi

Viral etkenler, ayrica dogal bagisiklik
reseptorlerince de taninirlar

TLR orneginde oldugu gibi, bu
reseptorlerde gerceklesecek polimorfizmin
as! yanitindaki rolii irdelenmistir

Uyari sonucu TLR’ler bir dizi adaptor ve
sinyal ileti molekdullerini kullanarak, dogal ve
edinsel yaniti baslatirlar

TLR’lerin ve/veya hiicre ici sinyal ileti
molekillerinin ekspresyonunu ya da
islevsel ozelliklerini etkileyecek SNP’ler,
asilara karsi olusacak yaniti etkiler

OO0 I0000
LT mambrane
S0

MyO8E axaptor preten

X



TLR’ler ve/veya sinyal ileti molekillerindeki SNP’ler ile kizamik asisina
karsi olusacak immun yanitin iliskisine ait ornekler

* TLR3 genirs3775291 (Phe412Leu) ve rs5743305 bolgesinde olusacak
heterozigot varyantlar, kizamik asisina karsi dusuk antikor diizeyi ve
lenfoproliferasyon yaniti ile karakterizedir. (p<0.02)

* TLR4 genirs4986790 (Gly299Asp) ve rs4986791 (1le399Thr) bolgesinde
olusacak heterozigot varyantlar yuksek titrede IL-4 salimi ile ilintilidir

(p<0.02)

Table 1  Associations between SNPs located in coding and regulatory regions in TLRs and associated intracellular signaling
molecules and measles-specific immune responses

Gene SNP ID Location Function Genotype N? Median response  p-Value®  g-Value®
Ab (IU/L)
P28  rs6853 J'UTR - AA/AG/GG  149/38/3 1430/1583/272 0.001 0.33
rs3775291 Ex4+601C>T Phe412leu GG/GA/AA 106/67/17 1602/1025/2133 0.02 0.46
rs5743305 —976T>A — AA/ATITT 36/93/59 1412/1063/1670  0.004 0.35
ILA=tpg/mL)
TLR4 rs4986790 Ex4+636A>G Gly299Asp  AA/AG/GG  169/21/0 11/23/— 0.02 0.44
TLR4 rs4986791 Ex4+936C>T Ite399Thr CC/CT/TT  169/21/0 10/23/— 0.009 0.35
IL-10 (pg/mL)
MD2 rs11466004 Ex5+85C>T Ser157Pro cc/cr/TT  177/6/0 31/4/— 0.03 0.46
IL-12p40 (pg/mL)
TLR2 rs3804100 Ex3+1366T>C Ser450Ser  TT/TC/CC 159/29/2 8/5/133 0.01 0.35

Vaccine 2008;26: 1731.



4- Sitokin gen polimorfizmi asitya yaniti etkiler

e Sitokinler, asi ya da dogal
enfeksiyon sonrasinda olusacak
bagisik yanit duzenleyicileridir

* Sitokin diizeyini ya da etkinligini
degistirecek polimorfizmler dogal
olarak yaniti da etkilerler

e Sitokin ya da sitokin reseptor
genleride olusacak SNP’ler, kizamik
asisi sonrasi Uretilecek antikor
dizeyinin belirleyicilerindendir




Sitokin gen polimorfizmi kizamik asisina karsi olusacak
immun yaniti etkiler

IL-4 ve IL-12RB genlerinde olusacak polimorfizm, kizamik asisina
yanitta gozlenen farkliliklarda etkilidir

Table 4. Cytokine-receptor single-nucleotide polymorphisms {SNPs) associated with antibody and lymphoproliferative response after
measles vaccination,

Cens, ShPP AB™MTCMIT AR CMIM Ab™CME™ AB ™Al x° Pior i P tor ARMNCIMP
[varant name| Genntype = 30 (n = 249) (n = 29) in = 30| all quardrants vs. Ab*CM|™

IL-484A
151805010 CC 4 (13} 3 (10) 331 217 02 g4
|Cx5+14C) TC 14 {37} 10 (34) 1£ 139) 13 {83
I 12 {40} 16 [(55) 8.121) g {30}
IL-12RB
153790567 AL 3001 C 0 1131
[WSB+5E06A) 13 (43| 15 (52) 7 124) 7 123}
GG 14 (471 14 (48) 21172 21 |70
rs372889 AN 4 {13} 8 128) 9 131) 8 {27}
IIVS14-517C) 21 (70} 14 (48) 11 1238) 12 140)
GG 5 {17 7 (28) 3 (31) 8 130}

IL-1R8, IL-2, IL-10: 1)- hUmoral yanitta,2)- dogal enfeksiyona ve asiya karsi
olusacak tip1 yanitta; 3)- HLA- | ekspresyonunu ve IL-1a, IL-6, IL-12, TNF-qa, IFN-y,
gibi proinflamatuvar sitokinlerin tGretimini baskilamada rolleri olan sitokinlerdir.

J Infect Dis 2007;195: 21.



Knowledge gaps persist and hinder progress in eliminating mumps
R. Ramanathan, E.A. Voigt, R.B. Kennedy, G.A. Poland *

Mayn Vaccne Xesearch Growp, Maya Cline, Kochester, MN 550905, U5A

Table 1 : 2R-
Selection of recent mumps outbreaks (MMR-II-Jeryl Lynn Strain Vaccine), Vaccine 2018;36: 3721
Year Location # Cases % Vaccinated
2017 United States - 47 states and District of Columbia 5629 (as of Dec. 31, 2017) Data not yet available
2016-Feb 1, 2017 Uniled States - Arkansas 2706 66% 2 doses, 7% 1 dose
2015-2016 United States - lllinois 317 16% 3 doses, 73% 2 doses, 4% 1 dose
2014 United States 1151 Varies across outbreak locations
2012-2013 Belgium 1061 69% 2 doses, 30% 1 dose
2009-2011 Jerusalem 3130 46.9% 2 doses, 28.3% 1 dose
2013 United Kingdom 28 84% 2 doses, 8% 1 dose
2013 Poland 2436 10.3% 2 doses, 43.2% 1 dose
2009 United States  New York 1521 75% 2 doses, 13% 1 dose
2006 Austria 214 10,7% 2 doses, 30.2% 1 dose
2006 United States 6584 62.5% 2 doses, 24.8% 1 dose
2005-2006 Czech Republic 5998 70.6% 2 doses, 1.1% 1 dose

Human Leukocyte Antigen and Cytokine Receptor
Gene Polymorphisms Associated With Heterogeneous
Immune Responses to Mumps Viral Vaccine

Inna G. Ovsyannikova, PhD=%, Robert M. Jacobson, MD2b<, Nedlam Dhiman, PhD2, Robert A. Vierkant, M54, V. Shane Pankratz, PhD9,

Gregory A. Poland, MD=b

- HLA-DQB1*0303 alelleri ve kabakulak asisina yanitsizlik arasinda iliski saptanmistir
- Ayrica farkli HLA sinif Il alelleri ve kabakulaga spesifik lenfoproliferasyon arasinda
yakin iliski belirlenmistir

Pediatrics 2008;121(5): €1091.



Kizamik érnegi:
reseptorleri, TLRs, sitokin reseptorleri ve HLA I/1l ile yanit iliskisi

Kizamik asisindan sonra duslik-ylUksek titrede antikor olusturma, bireylerin asagida
gosterilen ve kalitsal 6zelliklere sahip cesitli parametrelere baglh olarak virlistn
kendisine yanit olusturup olusturmamasi ile ilintilidir

Measles R

A Cytokine
virus

receptors

Humoral
immunity

TLR
intracellular
signaling cascade

Clin Pharm Ther 2007;82(6): 653



Immunogenetics of seasonal influenza vaccine response™

Gregory A. Poland®*, Inna G. Ovsyannikova?, Robert M. Jacobson®
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Asiya Yanitsizhk: Immin interferans

Immune interference in

effectiveness of influenza and
COVID-19 vaccination

Yiwen Xie'”, Xuebin Tian™’, Xiaodi Zhang'”, Hangping Yao'”
and Nanping Wu'™™

TABLE 1 Summary of Immune interference in Influenza and COVID-13 vaccnes.

Mechanisms Type of vaccine

Influenza ve COVID-19 aslilarinin
birlikte uygulanmasi yaklasimi,
uygulamanin guvenilir ve
immunojenik oldugunun
belirlenmesi acgisindan, daha
dikkatli degerlendirilmelidir.
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«The original antigenic sin (OAS)» kavramu:

Enfeksiyon etkeni ile ilk temas sonrasi, dominant antijenlere karsi antikor yaniti
olusur ve bunlar enfeksiyonu alt ederler

Eger yeni dominant antijenleri bulunan ayni etken ile yinelenen karsilagsmalar
s6z konusu ise, immin sistem ESKi DOMINANT antijenlere karsi «eski»
antikorlar sentezlerler; yeni dominant antijene karsi yeni antikor olusturmazlar.

Bu olaya yuksek afiniteli bellek hicreleri neden olur

Sonucta zayif immuniteye sahip, «etkisiz antikorlar» sentezlenir.
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Astya Yanitsizlik: « Antigenic sin» kavrami

Vaccine

From Original Antigenic Sin to the Universal Influenza Virus

Carole Henry', Anna-Karin E. Palm’, Florian KrammerZ, and Patrick C. Wilson'.?

Trends Immunol 2018 Jan;39(1):70-79. doi: 10.1016/j.it.

ZU17.Uo.UUS

Original antigenic sin explains the failure of the immune system to generate an
Immune response against related antigens.

Decreased breadth of the
antibody response to the
spike protein of SARS-CoV-2

after repeated vaccination

Ndia Hormndler ™, Paar Delgado’, Salvacor Romero-Pinado

Marina Quesada’, Ivaylo Balabanoy | Rooio Laguna-Goya
tricia Almendro-Vazguaz®, Miguel A |lamas®

14 esno’, Estels F drial'’, Hisse M. van n

t varez mandez®, Asur i O

ind Balbino &i3 1

..... In our opinion, a third or even a fourth dose should
be limited to the population that has been
demonstrated to have been poorly responsive to the
first two prime and boost doses and not to the general

population.

Front. Immunol., Sec. Viral Immunology 2023;14:

hitps://doi.org/10,3389/fimmu.2023.1157263



Etkende olusacak mutasyonlarin Asi Yanitina Etkisi
Ornek: HBV de meydana gelen mutasyonlar

- HBV’nin yasam siklusu karmasik olup, revers transkripsiyon uyarinca, pre-
genomik RNA'nin DNA negatif zincirine donusumu asamasini icermektedir

N Pre-S2 ‘a’ determinant mutants
5 _— Vaccine/HBIg

Core & pre-core mutants

s —
‘e,
CTL/anti-HBeAg response N“ Reverse transcriptase mutants

Nucleos(t)ide analogues
X

- Mutasyonlar genomun 4 gen bolgesinde gerceklesebilir; viral polimerazda
olusacak spontan mutasyonlara, ya da konak immun yanitinin, bagisiklama
sonucu olusacak immun yanitin ya da antiviral tedavi gibi olaylarin baskisi ile

ortaya c¢ikar



HBsAg «a» Determinant bolgesi

Tum HBV suslarinda 2 major «loop» (halka) iceren,sistein-disulfid
baglari ile karakterize, ortak bir «a» determinant bolgesi bulunur

a determinant of HBsAg

. N’WO °

2. hidrofilik halka (aa 139 - 149), dogal enfeksiyon ya da asilama sonucu
olusan notralizan antikorlarin (Anti-HBs) hedef alanidir



HBV de nokta mutasyonu sonucu guanozin-adenozin degisimi olur;
«ylzey antijeninin a» determinant’inin145. noktasinda glisin (G)

yverine arjinin (R) yer alir ve (G145R)

145. aa de Gly. 145. aa’de Arg
(vahsi sus) (mutation)

«a» determinantinin 2. halkasinda G145R substitisyonu olustugunda,
asilama sonucu olusacak notralizan antikorlar mutasyona ugramis

epitoplari taniyamazlar

Proc. Natl. Acad. Sci. 1996; 93: 1997-2001.






Asagidaki sorulara yanit arayarak asilara karsi olusacak farkli
yanitin olusumunu anlamak olasidir

1. Yetersiz yanit / yanitsizlik genel bir olaymidir? Antijen-spesifik
bir gelisme midir?

2. Yanitsizlardaki tablo hiimoral ve /veya hiicresel yanitimi
ilgilendirmektedir?

3. Bazi 6zel durumlarda (yas, alerji, obezite vb..) gozlenen
vanitsizlik durumunun mekanizmasi nedir?

4. Asl semalarinin, onerilerin ya da asi formulasyonunun roli
nedir?



Gelecekten beklentiler

Genetik acidan heterojen gruplarda, immun yaniti denetleyen
genlerde polimorfizm saptanmis olup, bu durumun asiya yaniti
degistirdigi saptanmistir.

Vaksinomik, adversomik, ya da kisisel asilama gibi yeni bilimsel
yaklasimlar ile yeni paradigmalarin ortaya ¢cikmasi olasidir

Ornekler:

Yeni asilar ile reseptorlerin polimorfik bolgelerine de baglanma
olasihigi arastiriimaktadir

Vaksinogenomik yaklasimi ile bir dizi yeni adjuvan
gelistirilmekte olup bu a¢idan da soruna ¢6ziim arayislari devam
etmektedir - (e.g.: polimorfik TLR3 i¢in adjuvanlar vs...)



Do vaccines increase or decrease susceptibility to diseases other than those
they protect against?

Alberto Rubio-Casillas ", Cesar Manuel Rodriguez-Quintero ”, Elrashdy M. Redwan ““,

Munishwar Nath Gupta“’, Vladimir N. Uversky “ , Mikolaj Raszek *

« Analysis of information showed that live vaccines induce positive N¢~

whereas non-live vaccines induce several negative NSEs, in~' (\6‘ " cased
. . ) — '\\]0 :
female mortality associated with enhanced susceptibili* 6\6( airectious
diseases, especially in developing countries. v\ee gO
\

« These negative NSEs are determin~ egax\accination sequence, the
antigen concentration in vacr Q\\a‘ _ve of vaccine used (live vs. non-live),
and also by repeated v~ a\({,\‘ G

Wk, O
_ \\E . . . .
« We do not < ot stopping using non-live vaccines, as they have
der: W U protect against their target disease, so the suggestion is that

06“\\ ~amental NSEs can be minimized simply by changing the current
_cination sequence.

Vaccine 2024;42: 426-440; https://doi.org/10.1016/j.vaccine.2023.12.060
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