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Konusma Plani - Immiinopatogenez

* Behcet hastaligi kompleks (multifaktoriyal) bir hastaliktir
* Degisken damar vaskdiiliti

Tromboz yatkinligi
» Notrofilik dermatoz

Genetik /Epigenetik
= HLA
HLA-disI

Cevresel
Tetikleyici mikroplar

Bu konusmayla ilgili herhangi bir ¢ikar ¢atismasi bildirimi yoktur.



Environmental Triggers
Streptoccocal antigens, viruses, trauma

Vv b

Genetic Susceptibility
HLA-B*51, other HLA alleles, non-HLA
polymorphisms

I—

~

Innate Immunity Adaptive Immunity Endothelial Activation
Activation of neutrophils, monocytes, Th1 polarization Thrombosis
NK cells and innate lymphocytes Th17 polarization Vasa vasorum vasculitis

|

Clinical Manifestations

Mucocutaneous Ocular Vascular Neurologic Musculoskeletal Gastrointestinal
Aphthous ulcers Posterior/ Superficial thrombophlebitis Parenchymal Arthritis Aphthous ulcers
Papulopustular lesions  Panuveitis Deep vein thrombosis Vascular

Nodular lesions Arterial aneurysms and occlusions



Virltik olmasi muhtemel... Mikraki intan...

R : .
55200  tes * Streptokok infeksiyonlari
e - D . . .. )
% e .“.@3;;\ — Agiz ici infeksiyonlar ve
e .Y o™~ .
bk i Mikro: ku]li\(}l:l;'r l‘h-l:‘m;d \"mn Abb. 7. \\’i\v \lt 6. Herzbergfirbun ko I O n I Za Syo n
Dermatologische Wochenschrift 1937;105:1152-7 b S. SangUIS, S. Ora/lS, S. mItIS, S.

salivarius, ...

e Spesifik bir virus hastaligi ?

— Dis cekimleri sonrasinda
hastalik bulgularinda
alevlenme

— Deri injeksiyonu sonrasinda
alevlenme

* Herpes simplex virusu — Tukaruk ile deri reaksiyonu
— Immiin yanit farkhhklari

Sezer FN. Am J Ophthalmol 1953; 36: 301-15.

— ICR hayvan modeli

Kaneko et al. Eur J Dermatol. 2008;18:489-98.

Sohn S, et al. Eur J Dermatol 1998; 8: 21-3.



Behcet Hastaligi — Cevresel Tetikleyiciler

Bakteriler
— Steptokoklar (S. sanguis KTH-1, tukurukteki diger suglar) pnomok

mikobakteri, digerleri

Clinical Disease
presentation duration, HLA Pathe1
of BD years allele testin

Recurrent aphthous oral
ulcers, genital ulcers,
pseudofolliculitis,
erythema nodosum,
arthralgia,
thrombophlebitis,
cerebral venous
thrombosis,
retinochoroiditis

41/male Turkish  Recurrent aphthous oral B ND

ulcers, genital ulcers,
arthritis, erythema
nodosum,
pseudofolliculitis

41/female Turkish  Recurrent aphthous oral 6 B51+

ulcers, oligoarthritis

46/male Turkish  Recurrent aphthous oral 15 B51+
ulcers, pseudofolliculitis,
thrombophlebitis, uveitis

Higle T, et al. Rheumatology 2012;51:762764



Behcet Hastaligi — Cevresel Tetikleyiciler (Paterji Reaksiyonu)

e 20G igne travmasinin yapildigi yerde indirasyon ve eritem (48. saat)

48. saat

Gul et al. Br J Dermatol 1995; 132: 901-7.

Lokal travma sonrasi hastalik

L : Urik asit kristallerine
belirtilerinin gelismesi

karsi artmis reaksiyon
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Sahutoglu et al. Rheumatol Int 2019 Cakir et al. ARD 1991; 50: 634-6



Behcet Hastaligi — Paterji Reaksiyonu

* Deri mikrobiyomu paterji reaksiyonunda rol oynuyor mu?

 Pozitif test sonuclarinda azalma
* %65-80%’lerden %20-40"a

e Kint ve kalin igneler daha kuvvetli reaksiyon uyarir

Dilsen et al. Ann Rheum Dis 1993; 52: 823-5

* Derinin cerrahi temizligi paterji reaksiyonuna olumsuz tesir

Pathergy reaction under different conditions

Povidone iodine (10%)* C.Morke:u'dim (100%)t Chlorhexidine (4%)%

(m=93) (n=47) (n=42)

Surgicall Conventionall First Second Su rgmﬂy Conventionally ~ First Second Surgically  Conventionally  First Second

cleaned cleaned observer  observer cleaned observer  observer  cleaned cleaned observer  observer

Sforearm forearm fonmrm forearm Jforearm Sorearm

- + 232 19§ - + 149 13§ - + 5 9

+ - 3 3% + - Eal 1§ + - 2| 3

+ + 22 22 + + 14 14 + + 22 11

- - 45 49 - - 16 19 - - 13 19
89-8%; €, 0-74. tInterobserver agreement, 88:3%; « value, 0-743. $Interobserer agreement 79-2%; « value, 0-58.

*Interobserver agreement,
§Significant at p=0-01. ‘I[Sugn:ﬁcam ar p 0 05. ||Significant at p=0-25.

Fresko I, et al. Ann Rheum Dis 1993;52:619-20



Behcet Hastaligi — Paterji Reaksiyonu

* igne travmasinin uyardigi inflamatuvar yanit

* Streptococcus pneumonia polisakkarid
antijenleriyle test duyarliliginda belirgin
artis

* Peptid yapisinda antijen ve adjuvan yok

+ farkh ek uyarilar
(Alum, ATP, Pnémokok asisi

po,lsakka”tle” ) * Streptokok PS antijenleri i¢in standart kaynak




Behcet Hastaligi — Paterji Reaksiyonu

e Streptococcus pneumonia polisakkarid antijenleriyle test
duyarhliginda belirgin artis, 6zgullik ise korunmus durumda

» Aktif hastalarda daha yuksek pozitiflik
* Epigenetik degisiklikler?

mm Active BD
3 BD in Rem
@ lancet+ | Alum ATP - | = HC :
PS-23 :% mm Crohn —
I oA 4/66( 53/66 1/20  0/16 . =
(6,1)\_ (80,3) / (47) (30,00  (5,0) Foas
2l 0/18 g 0/18 0/8  0/10  0/10 ® _
Remission (n, %) (5,6) o m;::l_m“ -y mm::f':m s
BD all (n, %) 4/84, 54/84 3/82 15/58  1/30  0/26 o
4,8 (643) (3,7 (259)  (3,3) te )
Healthy controls 0/24 0/24 0/23 0/6 0/21 0/18 E 300-
(n, %) -
ROU (n, %) 0/65 0/65  0/63  0/30 0/45 0/35 i”:: z
Rheumatic 0/28  0/28  0/27  0/12 0/21 0/16 s s Ps23 ou Ps.23 1o

IL-1RA Secretion With Different Triggers

disorders n, (%)

No criteria (n, %) [BVJ/3E 0/61 0/59 0/31 0/39 0/30
IBD (n, %) 0/11 0/11 0/11 0/2 0/11 0/9 Ca||§mada kullanilan deg|§|k uyarICIIarla Tam
Kan Calismasi (Whole Blood Assay)

kullanilarak sitokin tGretimlerinin incelenmesi



Behcet Hastaligi — Cevresel Tetikleyiciler

* Mikrobiyota degisiklikleri ve disbiyozis bulgulari

Jnurnai nf @
Dral
"l:rnblulugy

ORIGINAL ARTICLE
The oral mucosal and salivary microbial community of
Behcet’s syndrome and recurrent aphthous stomatitis

Noha Seoudi', Lesley A. Bergmeier', Francis DrobniewskiZ2,
Bruce Paster*® and Farida Fortune'*
Centre for Clinical and Diagnostic Oral Sciences, Institute of Dentistry, Barts and The London School

of Medicine and Dentistry, Queen Mary University of London, London, UK; “Centre for Immunoclogy and
Infectious Diseases, Blizard Institute of Cell and Molecular Sciences, Barts and The London School of

Medicine and Dentistry, Queen Mary University of London, London, UK; *Department of Infectious Diseases,

Imperial College, London, UK; “Department of Microbiology, The Forsyth Institute, Boston, MA, USA;
SDepartment of Microbiology, Harvard School of Dental Medicine, Boston, MA, USA

(c) Salivary Microbial Load

I p=0.0185 I

6000 =

4000 4

Bacteria (cfu/ml)
n
8
S

J Oral Microbiol 2015, 7: 27150

RESEARCHARTICLE

Bifidobacteria Abundance-Featured Gut
Microbiota Compositional Change in Patients
with Behcet’s Disease

Jun Shimizu', Takao Kubota®, Erika Takada', Kenji Takai', Naruyoshi Fujiwara’,
Nagisa Arimitsu', Yuji Ueda’, Sueshige Wakisaka', Tomoko Suzuki', Noboru Suzuki'*

1 Department of Inmunology and Medicine, St. Marianna University School of Medicine, Kawasaki, Japan,
2 Department of Medicine, the Japan Self Defense Forces Central Hospital, Tokyo, Japan

a: g__Bifidobacterium#

b: f__Bifidobacteriaceae*
c: o__Bifidobacteriales*

d: g__Atopobium

e: g__Eggerthella*

f: g__Slackia

g: f__Coriobacteriaceae

h: o__Coriobacteriales

i: f___Paraprevotellaceae_»
j: o__Bacillales

k: f__Lactobacillaceae
lg__

m: g__Oribacterium

n: g__Filifactor

o: f__Peptostreptococcaceae
p: g__Megamonas*

q: g__Phascolarctobacterium
r: f__Veillonellaceae*

s: o__Clostridiales

t: g__Coprobacillus

u: g__Enterobacter

X: 0_CW040
*P<0.05

PLoS ONE 11(4): e0153746.



Environmental Triggers
Streptoccocal antigens, viruses, trauma

20 200 20 I

Hyper-Inflammatory Response |
&

Genetic Susceptibility
HLA-B*51, other HLA alleles, non-HLA
polymorphisms




Behcet Hastaligi — Genetik Yatkinhk
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HLA-B*51 ile iligki

TABLE I—FREQUENCY OF HL-A ANTIGENS IN BEHGET’S DISEASE

HL-A5 AND BEHCET’S DISEASE Wi
. § il HL-A antigen C(::r:;%l)s disease 72 P
Sir,—The =tiology and nature of Behget’s disease (n=21)
i i i i 0% 0 0% | ..
remain obscure. Some immunological reactions seem to ! S0 A 200 | gz Vi
be at work. Recent studies have revealed possible associa- 3 S| v 1
tions between HL-A antigens and many diseases." We 10 l6@05%) | 7@I%) | 152
i - i 1 ! 30-8%) | 15 (71-4%) | 11-46 | p<0:0007
now report our studies of HL-A antigens in Behget’s 5 gggﬂ_o%i i3t | 1  <0:0007
7 8 (10:3% 2 (95% 7 ’
disease. 7 8103%) | 2 @ | o
7 (90% 0 % g
Ohno et al. Lancet 1973. 12 ! &.34‘3 0 50%) o
wl0 14 (17-9%) 3 (14:3%) 0:00




The Shaping of Modern Human Immune Systems by Multiregional
Admixture with Archaic Humans

Laurent Abi-Rached et al.

Science 334, 89 (2011);

A
Neandertal HLA class |
Alele Closest modern type Mext best type
Locus # Guvarage Reads (#) Name Differences Name Differences
HLA-A 1 30% 40 A*02 [not :05) 0 A*68 14
2 16% 16 A'26/°66 0 A*34 2
HLA-B 1 28% 34 B*07:02/03/06" 0 B 48 2
2 32% 43 B*51:01/08 0 B*52/78 2
1 35% 52 Cc*07:02" 0 C*08/"18 46
HLA-C 2| 25% 31 C*16:02" 0 C*05 ]

HLA-B*51:01/08 U HLA-C*16:02 v




Behcet Hastaligi — Genetik Yatkinhk

* Behcet hastaligina genetik yatkinlik olusturan en gicli
neden HLA-B*51 allelidir

MHC

n —45
M\ P=191x10 ,
| “ -log P
404 ll | 72 MHC
| J
I | 72 ]
l ‘ 1 CCR1 :
304 70 L IL23R-L12RE2
12 7] IL1A-IL1B IL12A CEBPB-PTPN1
a
= IL10 ADO-EGR2 LACC1 IRF8 |
2 : 10
o '
I 20 ‘ 4 Bl - ERAP] RIPK2 KLRC4
[ 8 1
iL10 % l | [ H
10_P=2‘22><10 CPLX1 _a|l‘ 6 ]
P=520x10"| [ I
® @ i 4
e . 8

4

5 6 7 8 9 10 1112 13141516]18[20'22

17 19 21 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15161718 20 22 10 21
Remmers et al. Nat Genet 2010; 42: 698-702 Chromosome
Takeuchi et al. Nat Genet 2017
80,
80 '
RN HLA
15
LNCAROD

g IL10 CCR3

s 109/L23R IFNGR1

5 IL12-AS1 i
54— 1 ~—.l~';— o .
0 L T T

1 2 3 4 5 6 7

Chramesame

Ortiz Fernandez L, et al. Arthritis Rheumatol 2021;73:1244-52



Behcet Hastaligi — HLA-B*51

Table 1. Prevalence of Behcet's syndrome and frequency

%UPITEE)NJ ThE assnciatiﬂn nf BEhl}Et,S Syndr[]me With of HLA-B+51 in various countries
HLA-B51 as understood in 2021 el __tinae1 4

Behcet’s syndrome  Control

Mitsuhiro Takeno

Japan 7.0-14.6 589 13.8
Iran 16.7-80.0 619 28.7
Saudi-Arabia 19.5 769 22.2
Turkey 80.0-421.0 750 24.7
lialy 38 57.4 19.2
Curr Opin Rheumatol 2022;34:4-9 Spain 5.6-7.5 36.2 19.6
German 0.6-1.47 57.6 12.3

e HLA-B*51 tani testi olarak kullanilmamalidir

Table 2. Clinical clusters in Japanese patients with Behget's syndrome

Cluster 1 Cluster 2 Cluster 3 Cluster 4 Cluster 5
Characteristic Mucocutaneous Mucocutaneous Ocular Neurological Gastrointestinal
clinical presentation dominant with arthritis involvement involvement involvement
Age at onset [years, mean + SD) 33.6+10.3 3744123 40.54+12.8 3484104 37.44+12.3
Sex (rafio of female) (%) 64.3 75.6 31.5 47.8 57.1
HLAB=51 (%) 52.1 50.9 50.0 52,7 33.0

SD, standard deviation.

* Klinik fenotiplerin belirlenmesinde roli olabilir
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Behcet Hastaligi — MHC Sinif | Bolgesi ile lliski

 HLA-B*51 BH ile iliskili uzun LD gosteren HLA-B/MICA
haplotipinin en dnemli parcasidir

/

13116790036
@ P=942x10%
L]

HLA-C HLA-B MICA MICB DDX398
T T T T
31,200 31,300 31,400 31,500
Chromosome 6 position (kb)

Hughes T, et al. Nat Genet 2013;45:319-24

HLA-B*51
p=17x103

HLA-B
o"’
[ f— 0 4 o .

rs2848713

p=50x10%

\
N
L} S—— L “‘HIL ) — I
8 X

Extended haplotype

OR (95%Cl) p

Casef Controlf

HLA-B*51 positive

HLA-B*51 negative

2.81(2.44,3.25) 9.4E-47

0.96(0.72,1.27) 0.764

0.321 0.144

0.042 0.044

Ombrello MJ, et al. PNAS 2014



HLA-B*51 — Iliskili OlasI Patogez Mekanizmalari
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Molecular dynamics simulations provide molecular insights into
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the role of HLLA-B51 in Behcet’s disease pathogenesis
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HLA-B*51 — Iliskili OlasI Patogez Mekanizmalari

Belirli “peptid”lerin NK hicleri, CD8* hiucreler,
sitotoksik CD8* T huicrelerine vo* T hicreleri Gzerindeki
sunulmasi reseptorlere baglanma

DOGAL ve EDINSEL

EDINSEL

Antigen binding groove NK receptor binding site

\i/ No association with
\ KIR3DL1/DS1
polymorphism

B*51/Bw4-independent
KIR3DS1 association

in ocular subset

Genes Immun 2016

Antigen

Antigen binding 9
groove

]

2-microglobulin e

HLA-B*51 heavy chain

Gul A. Semin Immunopathol 2015;37:413-8.



HLA-B*51 — Iliskili OlasI Patogez Mekanizmalari

KIR3DL1/S1 Allotypes Contribute Differentially to the
Development of Behget Disease

Harry Petrushkin,*" Paul J. Norman,* Emma Lougee,§ Peter Parham,¥ Graham R. Wallace,"
Miles R. Stanford,# and Farida Fortune’

Table III. The effects of the functional genotype KIR3DLI1/S1 combinations

KIR3DL/S1 allele HC n=433, BD n=256
Allele 1 Allele 2 HC(n) | HC(%) | BD(n) | BD (%) | P Pc OR 95% CI1
85 19.63 60 23.44 NS NS 1.19 0.82-1.74
3DLI*" | 71 16.40 36 14.06 NS NS 0.86 0.56-1.32
3DLIYUEE | 76 17.55 24 9.38 0.0035 | 0.0350 | 0.53 0.33-0.87
83 19.17 39 15.23 NS NS 0.79 0.52-1.21
3DLI*®" | 3DLI*" | 17 3.93 7 2.73 NS NS 0.70 0.28-1.7
2 JLOW 2 JNULL o ko] £ 21 164 '4 ’?_MJQ 1 1Q al 61 7 17
24 5.54 35 13.67 0.0004 | 0.0040 | 2.47 1.43-4.25 J
TO 731 7 273 RS NS | I8 UaS3T5
3DLIVUH 30 6.93 23 8.98 NS NS 1.30 0.74-2.29
14 3.23 9 3.52 NS NS 1.09 0.46-2.55

J Immunol 2019; 203:1629-1635

* Artmis NK hicre aktivitesiyle iliski?



HLA-B*51 — Iliskili OlasI Patogez Mekanizmalari

Belirli “peptid”lerin
sitotoksik CD8* T hiicrelerine
sunulmasi

EDINSEL

Antigen binding groove

Dokuya ozgli
“Peptid”ler

2-microglobulin groove

HLA-B*51 heavy chain

1

NK htcleri, CD8* hiicreler,
vo* T hicreleri Gzerindeki
reseptorlere baglanma

.f': A .A— 4 3 o4 ;
/ Y

Antigen binding '

Protein katlanma sorunlari ve ER stresi

DOGAL ve EDINSEL

NK receptor binding site

\if No association with

KIR3DL1/DS1
polymorphism

B*51/Bw4-independent
KIR3DS1 association

in ocular subset

Genes Immun 2016

DOGAL

— OTOINFLAMASYON

Gul A. Semin Immunopathol 2015;37:413-8.



Genome-wide association analysis identifies new
susceptibility loci for Behget’s disease and epistasis

* . . « e e
between HLA-B*51 and ERAP]I Kendi proteinlerimizin yikimlariyla
Yohei Kirino»?12, George Bertsias'*»!2, Yoshiaki Ishigatsubo?, Nobuhisa Mizuki?, Ilknur Tugal-Tutkun®, (0] rtaya §| ka 1] pe pt i d Ie r
Emire Seyahi®, Yilmaz Ozyazgan’, F Sevgi Sacli®, Burak Erer®, Hidetoshi Inoko?, Zeliha Emrence!?, oo . . . .
Atilla Cakar!?, Neslihan Abacil?, Duran Ustek!?, Colleen Satorius!, Atsuhisa Ueda2, Mitsuhiro Takeno?, ve d ] g er Ssi top’ azmi k pr (0] te n I erin
Yoonhee Kim!!, Geryl M Wood!, Michael ] Ombrello!, Akira Meguro?, Ahmet Giil®!3, Elaine F Remmers!h:13 & ve  oe .
Daniel L Kastner!-13 yitkim iiriinleri

Kirino et al. Nat Genet 2013;45:202-7
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ERAP1 Haplotipleri ve Hastalik Riski

Table 2 Two risk factor analysis for Behcet's disease in 1876 cases

- Amineo acid position Hap freq Hap freq Homozyg hap
gzﬁ:.;g . CO5E5 ctrls Pvalue® odds ratio (95% and 1761 contmls fI'I'JI'I'I Turlmy
type® 12 56 127 276 346 349 528 575 725 730 n (%) n (%) i) HLAB*51/ Number Number

homozygous of cases, of controls,

Hap1i le® Glu Pro lle Gly Met Lys Asp Arg GIn 388(10.3) 383(10.9) 4.60E-01 0.95(0.81-1.10) Hap10 n (%) n (%) OR (95% CI) p Value
Hap2 Thr Glu Arg lle Gly Met Lys Asp Arg GIn 458(12.2) 451(13.9) 2.82E-02 0.86(0.75-0.98)
Hap3 Thr Glu Arg lle Gly Met Lys Asp Arg Glu 501(13.4) 454({12.9) 559601 1.04(0.91-1.19) i 659 (35.1) 1171 (66.5)  1.00 Reference Reference
Hap5 Thr Glu Arg lle Asp Met Arg Asp Arg Glu 321 [8.6) 252 !8.3] 6.85E-01 1.03 {0.88-1.22] —I+ 13 mJ‘] n “1} 1.10 “155 to ?_1“ ?me|ﬂ—ﬂ"|
Hapé Thr Glu Pro lle Gly Met Arg Asp Arg Glu 513(13.7) 431(12.2) 6.87E-02 1.14(0.99-1.30) 754
Hap7  Thr Lys Pro lle Gly Met Arg Asp Arg Glu 106(2.8) 85(2.4) 2.72E01 1.18(0.88-1.57) +- 1130 (60.2) 557 (31.6)  3.60 (3.14t0 4.14) 2.87x10
Hland = = =S - - MREERENESI +H+ 743.9) 12 (0.7) 10.96 (5.91 to 20.32) 4.80x1072%

Mot Are A Are 3 422F0 3 g
Hap Thr  Glu Pro lle Glx Val Arg Asn Gln  Glu 631 !16.8 504!14.3! 3.23E03 1.21(1.07-1.38
*Significant after Bonfemroni correction, p<0.0167 (0.05/3 groups with one or more risk

Takeuchi et al. ARD 2016 75: 2208-2211. factors).

* Hap10 disik enzim aktivitesine sahiptir ve HLA-B*51 icin dusuk
afiniteli peptidom olusturur
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HLA-B*51 ve ERAP1 Hap10 Etkilesimi

 ERAP1-Hap10 ve HLA-B*51 etkilesimi sonucu CD8 sitotoksik
hicrelerin 6zelliklerinde degisiklik olur

* Naif hiicrelere oranla antijenle karsilasarak olgunlasmis CD8 hiicrelerde azalma
(inflamasyon bolgesine go¢?)
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Oligoklonal T Hlicre Cogalmalari

* CD8 ve CD4 hucrelerde hastalik aktivitesiyle iliskili oligoklonal
cogalmalar
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* @ CD8 (b) *

T cell expansions in Behcet's disease

Table 4. Longitudinal analyses on T cell expansions in Behcet's disease patients
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HLA-B*51 ve ERAP1 Hap10 Etkilesimi

 ERAP1-Hap10 KO htcre modeliyle degisen peptidom sonucu
CD8 htcrelerin aktivasyonunda degisiklik

Total eluted HLA-Class | peptides
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Behcet Hastaligi — MHC Sinif | Bolgesi ile liski

» Diger HLA Sinif | alelleri ile zayif iliski
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Fig. 1. HLA-B*51 is the predominant risk allele, but variants between HLA-F and HLA-A are independently associated with BD. (A and B) The results of
association testing and stepwise conditional analysis of imputed MHC region SNPs in 1,190 BD cases and 1,257 healthy control subjects from Turkey are
displayed in A. Conditional analysis accounting for the effect of HLA-B*57 (B, red dots) produced a pattern of residual association virtually identical to that
seen after conditioning for rs79556279 (A, green dots). (C) Association testing results of BD-associated SNPs in proximity to HLA-B/MICA were plotted, and
data points were colorcoded to demonstrate D’ of each SNP with HLA-B*51.

Ombrello MJ, et al. PNAS 2014



Behcet Hastaligi — HLA-B*51 ve Diger Sinif | lliskileri

Table 1. Additive model association testing and stepwise
conditional analysis of directly ascertained HLA-B antigens in BD

Covariates Risk allele P value’ OR (95% Cl)
Full collection
None HLA-B*51 1.3 x 10755 3.0 (256, 3.4)
HLA-B*51 HLA-B*15 1.0 x 10~° 1.9(14, 2.5
HLA-B*51 HLA-B*27 1.0 x 1073 1.7 (1.2, 2.3)
+ HLA-B*15
HLA-B*51 HLA-B*49 7.5 x 103 0.6 (0.4, 0.9)
+ HLA-B*15 HLA-B*57 9.4 x 1073 1.7(1.1, 2.68)
+ HLA-B*27
HLA-B*51-negative subset
None HLA-B*15 3.4x 107 20014, 2.7
HLA-B*15 HLA-B*49 1.1x 107 0.4 (0.2, 0.7
HLA-B*15 HLA-B*57 55x 1073 2.0(01.2, 3.2)
+ HLA-B*49 HLA-B*27 6.5 x 1073 0.4 (0.2, 0.7

"After correcting for 31 directly ascertained HLA-B types, significance was
defined as P < 1.6 x 107°.

Ombrello MJ, et al. PNAS 2014

Risk alelleri
HLA-B*15
HLA-B*27
HLA-B*57

HLA-A*26

Table 2. Additive model association testing and stepwise
conditional analysis of imputed two-digit classic HLA alleles in BD

Covariates Risk allele P value' OR (95% CllI)
Full collection
None HLA-B*51 34x 10758 33(2.8 38)
HLA-B*51 HLA-A*03 40x 1078 0.6 (0.5, 0.7)
HLA-B*51 HLA-B*15 8.7 x 1074 1.6 (1.2, 2.1)
+ HLA-A*03
HLA-B*51 HLA-B*49 23x 1073 0.6 (0.4, 0.8)
+ HLA-A*03 HLA-A*26 35x%x 1073 1.5 (1.1, 2.0)
+ HLA-B*15 HLA-B*27 58x 1073 1.6 (1.1, 2.2)
HLA-B*51-negative subset
None HLA-B*49 1.1x 107 0.3 (0.2, 0.6)
HLA-B*49 HLA-A*03 1.1x10°* 0.6 (0.5, 0.8)
HLA-B*49 HLA-B*15 45x 1073 1.6 (1.1, 2.1)
+ HLA-A*03 HLA-A*26 6.7 x 1073 1.6 (1.1, 2.2)

TAfter correcting for 101 imputed two-digit classical HLA alleles, significance
was defined as P < 5.0 x 107

Koruyucu aleller
HLA-B*49

HLA-A*03




Behcet Hastaligi — HLA-A*26 lliskisi

 HLA-A*26 Japon Behcet hastalarinda tveitle bagimsiz bir iliski

gosterir
Table 2. Comparison of ocular lesions between HLA-A26 positive and nega- Table 4. Comparison of ocular lesions between HLA-A26 positive and nega-
tive cases. tive cases stratifying HLA-B51 status.
HLA-A26 Positive HLA-A26 Negative HLA-A26 HLA-A26
N 276 281 OR (95% Cl), p HLA-B51 positive positive negative OR (95% Cl), p
Ocular lesions 150 (54.3%) 90 (32.0%) 25 (1.8-35), <001 N 66 108
Iridocyclitis 111 (40.2%) 60 (21.4%) 25 (1.7-3.6), <.001  Ocular lesions 34 (51.5%) 30 (27.8%) 2.8 (1.5-5.3), .002
Retinochorioiditis 126 (45.7%) 64 (22.8%) 2.8 (1.9-4.0), <.001 Iridocyclitis 29 (43.9%) 28 (25.9%) 22 (1.1-42), M7
Chronic lesions 67 (24.3%) 30 (10.7%) 27 (1.7-4.3), <.001 Retinochorioiditis 34 (51.5%) 30 (27.8%) 2.8 (1.5-5.3), .002
OR: an odds ratio was calculated using HLA-A26 negative as reference. Chronic lesions 16 (24.2%) 13 (12.0%) 23 (1-5.2), .043
HLA-A26 HLA-A26
Table 3. Factors affecting ocular lesions. :M-BSI negative positive negative OR (95% CI). p
202 170
N=546 OR (95%Cl) pvalue  ocylar lesions 109 (540%) 51 (30.0%) 2.7 (1.8-4.1), <.001
Women 032 (0.22-047) <001 Iridocyclitis 80 (39.6%) 32 (18.8%) 2.8 (1.7-4.5), <.001
Age (per 10 years) 0.96 (0.84-1.10) 572 Retinochorioiditis 90 (44.6%) 34 (20.0%) 3.2 (2.0-5.1), <.001
HLA-B51 positive 1.79 (1.17-2.74) 007 Chronic lesions 49 (24 3%) 17 (10.0%) 29 (1.6-5.3), <.001
HLA-A26 positive 464 (3.09-6.95) <001

Logistic regression using general ocular lesion as depending variable and four
variables on the left of the table as explanatory variables.

Bleven cases whose HLA-B51 status was unknown were excluded from
this analysis.

Eleven cases whose HLA-B51 status was unknown were excluded from
this analysis.

Breslow-Day test: p > .05 for ocular lesions, iridocyclitis, retinochorioiditis, and
chronic lesions.

OR: an odds ratio was calculated using HLA-A26 negative as reference.

Kato H, et al. Mod Rheumatol 2020
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Behcet Hastaligi — HLA-Disi Iliskiler

* Cok sayida HLA-disI gen polimorfizmi Behcet hastaligina
genetik yatkinhga katkida bulunur

* Farkli patojenlere immun yaniti etkileyebilirler, dogal ve edinsel bagisikligin
siddet ve polarizasyonunu belirlerler

Treg aktivitesi
Th1 polarizasyonu
Th17 polarizasyonu

NK hicre aktivitesi
Monosit aktivitesi
CD8 hucre aktivitesi
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Behcet Hastaligi — HLA-Disi Iliskiler

* Yeni GWAS calismalari

o 7 farkh toplumdan (Tirk, ispanyol, italyan, Koreli, Tunuslu, Japon, ve
Bati Avrupali) toplam 9,444 hasta ve kontrol

* ki yeni yatkinlik lokusu: IFNGR1 (rs4896243) (odds orani [OR] 1.25; P =
2.42 x 107 ), ve LNCAROD/DKK1 intergenic bolgesi (rs1660760) (OR
0.78; P=2.75x102%)

Bo- m
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Ortiz Fernandez L, et al. Arthritis Rheumatol 2021;73:1244-52



Behcet Hastaligi — HLA-Disi Iliskiler

* Immunochip Sonuclari:

» Spondiloartritler, Crohn hastaligi, otoinflamatuvar

hastaliklar ve mikrop-konak etkilesimiyle iliskili paylasilan

inflamasyon yollari

* infeksiyon yatkinlig?

* Uyarilara benzer immin
yanit?
(EN, artrit, Gveit,..)

SpA — iBH (Crohn hastaligi)

Locus

Behget's disease

BD : Pso : CD : MS : AS PBC ¢ SLE : RA i TID : SS¢ i SO i JIA

MHC Class |

HLA-B*51

rs7574070/rs897200

rs3764147

rs30187

Takeuchi et al. Nat Genet 2017




Behcet Hastaligl

* Uveit

Oral aftoz Ulserler

Intestinal tutulum

Genital aftoz Ulserler

Artrit /SpA -

benzeri

Vaskiiler tutulum
Parenkimal norolojik tutulum
? Paterji reaksiyonu

Papllopustiler ya da EN- /

Kirino et al.
PNAS 2013

Crohn Hastaligi

Uveit

Oral aftoz ulserler

Intestinal tutulum

S Genital aftoz tlserler
D Artrit /SpA
\

Table 2. Risk effects of the rare and low frequency nonsynonymous variants associated with
Behcet disease (BD) and Crohn disease (CD)

Papulopustuler ya da EN-benzeri

Gene Variant BD D Function
IL23R G149R Protective Protective Unknown
R381Q Protective Protective Reduces interleukin 23 dependent
interleukin 17 production
TLR4 D299G Protective Risk Reduces response to LPS
T399I Protective Risk Reduces response to LPS
NOD2 R702W Protective Risk Reduces response to MDP
GI08R Protective Risk Reduces response to MDP
L10071s Protective Risk Reduces response to MDP
MEFV M694V Risk Risk Increases response to LPS




Behcet Hastaligl — Monogenik Taklitciler

* “Behcet hastaligi benzeri” bulgulari olan monogenik hastaliklar
* A20 (TNFAIP3)

Table 4 Clinical and laboratory features that are helpful to differentiate between A20 haploinsufficiency (HA20) and Behcet disease.

913 16-19

Features HA20 Behget disease
High TNFAIP3 Disease onset Mostly early childhood Early adulthood
% R Inheritance Autosomal dominant Complex inheritance pattern with familial aggregation in up to
High effect 20% of cxses
Fever Recurrent Usually absent
g ERAP1 Ulcers ith scarring Usually no scarring of oral ulcers
N .B*
é LOWA:;F:,E“CY 'Z’;,:n:x:l: Severe ocular disease » Posterior or panuveitis
g e dte et Intornadiste SHoct > Anterior uveitis » Recurrent superficial retinal infiltrates resolving within
w » Retinal vasculitis and choroiditis with necrotising inflammation days without chorioretinal scarring
» Peripheral retinal occlusi
"{L;;? Gastrointestinal (Bloody) diarrhoea Isolated abdominal pain*®
Rare Comnion Musculoskeletal Mostly polyarthritis Usually oligoarthritis
Low Low effect Low effect Erythrocyte sedimentation rate/C  Elevated, especiall Often normal
reactive protel
Very rare 0:1 Rare 0!5 Low frequency é Common Autoantibodies Low titre, fluctuating presence Usually absent
Autoimmune features Systemic lupus erythematosus-like disease and other autoimmune features
Allele frequency (%) possible
Stoffels M, Kastner DL. Annu Rev Genomics Hum Genet 2016;17:245-72. *Gastrointestinal Vo i sually mild and consists essentially of abdominal pain or discomfort 2 and Korea.
Aeschlimann FA et al,. Ann Rheum Dis 2018;77:728-735.
e MKD
* NOD2
* WDR1, NCF1, AP1S3, LYN, GLA, STAT1, TNFRSF1A and MEFV
) 4 Vi 7 ’ Vi a n
* Rheumatology (Oxford) 2019;58:1227-1238
* DADA2
[

NEMO (IKBKG), RELA, GM-CSF



Pirin Aracili Inflamazomopatiler

a Pyrin Hotspot for dominant Hotspot for classical
a Autoinhibited NLR protein MEFV variants recessive FMF variants
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D | \ [ B-box - | Bsowsery | |

. 1
b Mutated NLR protein 1 92 370 413 442 580 775 781
Loss-of-function Gain-of-function s-of-function
in autoinhibition inoligomerization iff autoinhibition @Pyrin-associated dominant diseases ©OPathogenic relevance unclear
@(lassical recessive FMF ©Recessive phenotype distinct
ePAAND from FMF and PAAND
b PSTPIP1 E250K, ,E2500Q
D24eN
A230T | |E2560 R405C
N236K E257K T274M T345C G403R
RRSCT T
o | T
f T
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oPAMI aPAC

u
Inflammasome assembly
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9Pyoderma gangrenosum eCVID

-function Intermediate Hypomorphic

Enzyme

activity
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{autosomal recessive) (autosomal dominant) {autosomal recessive)

Aksentijevich I, Schnappauf O. Nat Rev Rheumatol 2021;17:405-25.
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Behcet veya “Kompleks Aftoz” Spektrumu Hastaliklar

d across all t

Mean Z-score

10CI-SCHP 1

30 60 920
Strength of evidence for association (—log10 p value)

Dudding et al. Nat Commun 2019

Paylasilan HLA-disI genetik yatkinhk

* IL12A, IL-10, CCR1

Recurrent aphthous
stomatitis

PFAPA

v

increased disease severity
stronger HLA associations

Manthiram et al. Proc Natl Acad Sci U S A 2020;117:14405-14411

HLA fenotipi belirlemede kritik 5neme sahiptir
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Fig. 1 Manhattan plot of genome-wide association analysis of self-reported ulcers in UK Biobank
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Behcet Hastaligi — Multifaktoriyal Inflamatuvar Hastahk

* Behcet hastaligi fenotipiyle iliskili en glicli genetik faktér HLA-B*51

* ERAP1 allotiplerinden Hap10 ile epistatik etkilesim patogeneze katkida bulunur
* HLA-disi genlerdeki polimorfizmler de Behget hastaligina genetik yatkinlga

onemli katki saglar

* Farkl patojenlere immin yanitta degisiklikler, dogal ve edinsel immun yanitin siddet ve

polarizasyonunun etkilenmesi

Sensing and processing of pathogen and Defective regulation of innate and
danger associated signals adaptive immune response
Mucosal Barrier ,—— IL-1A/IL-1B
== CCR1 .
. KLRC4 IL-23R
Triggers CCR1 IRF8
== IL-10 \
= LACC1 | gTAT4 |[ IL12A
( ) == RIPK2
Microbes — FUT2
L| - IFNGR1
: Ve ™ | Inflammatory
o0 TLR4 Innate immunity features
' == > Neutrophils,
a» E i MEFV monocytes,
| NOD2 macrophages,
= 18 T cells, NK cells
' | k\\
‘ Endogenous f A
d ignal : r
anger signals : E UBACZ] ~
Trauma
Uric acid — \_/"’J Adaptive immunity
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= Giil A. Curr Opin Rheumatol 2014 (modified)
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