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Tip 1 diyabet (T1D)

* Cocukluk ¢aginin en yaygin kronik hastalig

* P hicrelerinde ilerleyici otoimmiin harabiyet - agir insulin eksikligi
* En sik Finlandiya ve Sardunya (50/100 00O yeni vaka)

« Enaz ¢in ve Giiney Amerika (1/100 000)

« Sikhgi her yil %2-4 artmaktadir (5 y altinda daha sik)

* Olgularin ¢ogu ilkbahar ve kigin tani alir

« Tani yasi 5-7 yil ile ergenlik doneminde pik yapar
« Olgularin %70-90'1 otoimmiin (tip 1A)

« Otoimmiin olmayan tip 1B

« Genetik ve ¢evresel faktorler

Sperling 2014, Ped Endocrinology



OTOIMMUN MEKANIZMALAR

hiicresel imminitenin anormal aktivasyonu

—)

adacik h lerinde inflamatuar yanit

* Adacik hicrelerinin ylizey ya da sitoplazmik komponentleri

e Insilin

* glutamik asit dekarboksilaz (6AD) enzimi
« adacik hiicre- iligkili fosfataz 2 (IA-2)

* ginko tasiyici molekiline (ZnT8) karsi antikor gelisimi sonucu
adaciklarda lenfositik infiltrasyon gelisir.

Clinic Rev Allerg Immunol (2017) 52:273-286
DOI 10.1007/512016-016-8592-1
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» TIk antikor belirdikten sonra p h de secici kronik hasarlanma baslar
* Riskli genler ve ¢evresel faktorler arasindaki etkilesimler onemlidir
* Kromozom 6p21 de HLA bélgesi

* 50 den fazla duyarl locus
« IL27,BAD, CD69, PRKCQ, CLEC16A, ERBB3 ve CTSH gen balgeleri

* 100 kadar SNP balgesi

Type 1 diabetes 1

Genetic risk factors fortype 1 diabetes

lemming Pociot, Ake Lernmark

Type 1 diabetes is diagnosed at the end of a prodrome of B-cell autoimmunity. The disease is most likely triggered at  (ancer 2016, 387 733130
an early age by autoantibodies primarily directed against insulin or glutamic acid decarboxylase, or both, but rarely  seo editonal page 2264



MHC: major histocompatibility complex
HLA:Human leukocyte antigen

MHC region of Chromosome 6
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6. kromozomun kisa kolunda yerlesen yaklasik 4000 kilobazlik dev bir gen kompleksidir
HLA molekillerinin temel gorevi peptid baglanmasi ve bunlarin T lenfositlerine sunulmasidir
Ucg, ana lokus:
MHC Class I: HLA A, B, Cve HLA E, F, 6, H, X molekiilleri kodlanir

HLA A, B ve C antijenleri antijen sunumundan sorumludur
MHC Class II: HLA DP, DM, DQ, DR ve TAP molekdllerini kodlayan genler yer alir.

HLA DP, DQ ve DR, antijen sunumundan sorumlu molekdlleri kodlar

DM, TAP1 ve 2 tarafindan kodlanan molekdller ise antijenin islenmesi ve sunuma
hazirlanmasi surecinde chemli roller oynarlar

Digerlerinin gorevleri ise tam olarak bilinmemekle birlikte dogal olddrucu hicrelerin
(NK) fonksiyonlarinda rol aldiklar: dusunulimektedir
MHC Class III: HLA molekdlleri kodlanmaz, ancak inflamasyonda son derece ohemli olan TNF,
kompleman 2 ve 4, HSP-70 ve lenfotoksin kodlanir



https://tr.wikipedia.org/wiki/T_lenfosit

MHC Class I MHC Class IT

MHC-TI : tim ¢ekirdekli h de bulunur anti-viral

immuniteden sorumludur
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T-helper lenfositler: T hiicre reseptori ve CD4+ ile MHC-IT ye baglanir
Sitotoksik T lenfositler: T hiicre reseptori ve CD8+ ile MHC-T e baglanir

Helper T lymphocyte

T Cell
Receptor

Peptide

MHC
Class IT

Antigen Presenting Cell

Cytotoxic T-Lymphocyte

T Cell
Receptor

Peptide

MHC Class I

Virally infected cell
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Sinif IT genler:

Antijen pezente eden hiicrelerde ifadelenir.
(Dendritik hiicreler, makrofajlar, monositler, B lenfositler)

Sinif I genler:
Tum nikleuslu hiicrelerde ifadelenir
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HLA-molekiilleri..... T lenfositlerinin

« Sinif I ve Sinif IT MHC molekdiller,
peptidler ile dayanlkll kompleksler
olusturarak onlarin T lenfositler
tarafindan taninabilecek sekilde
hiucre yuzeyinde sergilenmesini
saglarlar.

* hucre yuzeyi --- pazar yeri
* peptidler ---- sergilenen mallar

*« MHC----- eptidleri sergileyen
pazardaki Tezgahlar

« T lenfositler----alici

* T hreseptorid - MHC- peptid
kompleksi arasindaki iliski sonucunda
hem_ antijeni sunan hucrenin hem de
antijeni amyan T lenfositlerin
ozelliklerine’bagl de 1!qlsebllen bir dizi
sinyal hicre lcme ilefilir

antijeni tfanimasina yardimci olur



Immature
T cell

Mature helper
T cell

Antigen
Presenting
Cell

Mature cytotoxic
T cell

SANTRAL TOLERANS

Organizmanin kendi yapilarina reaksiyon olusturmasini
onlemek igin self reaktif 6zellik gosteren T hiicre
klonlari intauterin hayatta yok edilirler

Yasamasina izin verilen T h leri antijeni disiik afinite
ve avidite ile taniyan hicrelerdir

Bazi MHC allelleri tarafindan kodlanan MHC
molekiillerinin antijen baglama yarigi self antijenin
yerlesmesi uygun degildir ve bu nedenle yiiksek afinite
ve avidite ile sunulamazlar - negatif segilme
gerceklesmez ve self reaktif T hucreleri perifere
kacar

Sonug olarak da ilgili MHC molekiilind tasiyan
bireylerde ileriki dénemlerde bazi otoimmun hastaliklar
gelisebilir



Effector T lymphocyte

Bone marrow and thymus

= Defective thymic selection (positive or negative)

= Potential for self-antigens presented in incorrect
register of MHC binding

= Influence of Aire and VNTR expression in thymus

= Mobilopathy

« Intrinsic defects in lymphocyte precursors

« Inherited genetic susceptibility

« Niche for persistent autoreactive lymphocytes

B lymphocyte k

GENETIK YATKIN BIREY
p-hiicre otoantijenlerine self tolerans olusamamis

Monocyte/
Natural killer cell ~™Macrophage

Dendritic cell

Capillaries

acell

Immune system

» Defective immune regulation (eg, Teff
resistance to Treg, Treg abnormalities, etc)

= Chronic APC activation

= Autoantibody production

= Self-antigens with low-affinity epitopes
recognised by low-avidity autoreactive
T-cell receptors

« Failure to resclve autoreactive
immune memaory

= Abnormal cytokine production and regulation

= Cellular trafficking and adhesion defects

B cells

« Expression of class | MHC

« Production of cytokines and chemokines

- Free-radical sensitivity

= Sensitivity to stress-protein response

- Potential to present high quantities of
self-antigen via class Il MHC

« Susceptibility to viral tropism and inability to
resolve inflammation

- Limited replication potential

= Rate of immune destruction influenced by
metabolic activity

Atkinson MA, Eisenbarth GS, Michels AW. Lancet 2013




* Makrofajlar - dendritik h -CD4+ ve CD8+ T h
« CD4+ T hicreleri :Thl, Th2, Thl7, regulatuar T (Treg)
« Thl (patojenik etki) :

* interleukin-2, interferon-y, timor nekrozis faktor-p

« Th2 (koruyucu etki)

« Th17

« proinflamatuar sitokinler (IL-17, IL-21, ve IL-22) salgilar ve otoimmin
yaniti artirir

* Treg: efektor T h cevabi ve immin toleransta snemli
* TID de Thl ve Th2------- Th17 ve Treg arasi denge bozuluyor

c Rev Allerg Immunol (2017) 52:273-286
T -
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B-cell mass

No basal No stimulation
Normal glycaemia Loss of FPIR Hyperglycaemia C-peptide C-peptide
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Roep BO, Tree BIM. Immune modulation in humans. Implications for type 1 diabets mellitus. Nature Reviews Endocrinology, 2014.



Tip 1A DM yatkinlik HLA genleri

* DR3/DR4 heterozigot

* DR3 veya DR4 tagryicisi Tip 1A DM'den koruyucu HLA genleri

- HLA DQ B-zincirinde 57. aa aspa o
* HLA DQ B-zincirinde 57. aa aspartat (+)

* T hicresine antijen sunumu k
* HLA DQB1* 0602

aktive olur
- HLA DQ B1* 0302
_A DQ B1* 0201
- HLA DQ B1*0302/HLA DQ B1*0201 heterozigot

X




DRB1 DQA1 DQB1

ORTA RISK
0801 0401 0402
0404 0301 0302
0101 0101 0501
0901 0301 0303

ORTA DERECEDE KORUMA

0403 0301 0302
0701 0201 0201
1101 0501 0301

KUVVETLI KORUMA

1501 0102 0602 (DQ6)
1401 0101 0503
0701 0201 0303




b h deki segici hasarlanmada riskli genler ve gevresel faktorler
arasindaki etkilesimler onemlidir

« Kromozom 6p21 de HLA bélgesi genetik riski %50 etkiliyor

« HLA disi 50 den fazla duyarl locus tanimlanmis:

« INS, CTLA4,PTPN22, IL2RA, IFIHI1, IL7R, CLEC16A, PTPN2, IL27, BAD, CD69,
PRKCQ, ERBB3, and CTSH gen bdélgeleri onemli

* Proinflamatur sitokin salinimi-T hiicre aktivitesi diizenlenmesi ve
fonksiyonlari ile iligkili

« 100 kadar SNP balgesi (polimorfizm) ile ilgili bulunmus

11. Kromozomda insiilin geni promotor bolgedeki VNTR (variable numbers of tandem repeats)

tekrar sayisi 6nemlidir. Bu tekrar sayilari 26-63 arasi ise tip 1 diyabete yatkinlik artarken, 140-
200 tekrar sayisi olmasi koruyuculugu saglamaktadir

Clinic Rev Allerg Immunol (2017) 52:273-286

2 @ Crosshark
DOI 10.1007/512016-016-8592-1

Type 1 diabetes 1

: . Genetic risk factors for type 1 diabetes
Beyond Genetics: What Causes Type 1 Diabetes

lemming Pociot, Ake Lernmark
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Scurca: Diabates @ 2010 Amarican Diabates Associstion, Inc

George S Eisenbarth, Diabetes 2010



For the ImmunoBase website
see www.immunobase.org

www.thelancet.com Vol 387 June 4, 2016



www.t1ldbase.org
Immdin yanit-sitokin salinimi-T ve B hiicre diizenlenmesiyle ilgili bir gok gende T1D ile
iligkili polimorfizmler saptanmigtir
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http://www.t1dbase.org/

Otoantikorlar-HLA- HLA disi genler aras: iligki

Insilin ab GAD ab

« HLA-DR3-DQ2/HLA-DR3-DQ2
« PTPN22

. SH2BR3 « TNFAIP3

. ERBB3 « SH2B3

. RGSI .
. INS CD226.

* HLA-DR3-DQZ2 or HLA-DR4-DQ8
« PTPN22
- ERBB3
« RGS1
« SIRPG

Type 1 diabetes 1
Genetic risk factors for type 1 diabetes

Type 1 diabetes is diagnosed at the end of a prodrome of [i-cell autoimmunity. The disease is most likely triggered al  Laner 2015 37 29130
an early age by autoantibodies primarily directed against insulin or glutamic acid decarboxylase, or both, but rarely s 2dio



Otoimmdnite belirtegleri veya HLA DR3/DR4 haplotipi olmadan da insulin eksikligi gelisebilen olgular
b hiicre otoimmdinitesi olup diyabet gelistirmeyen olgular

Tek yumurta ikizlerinden biri tip 1 diyabet olursa, digerinde tip 1 diyabet gelisme riski %50

Tip 1 diyabet sikliginda her yil artis olmasi

Genetik disinda BASKA NEDENLER???

viral ve bakteriyel

enfeksiyonlar B hiicresinde olan bir olay otoimmiin yaniti tetikliyor
beslenme Protein modifikasyonu, genetik, ER stresi, sitokinler ve
epigenetik olaylar viral yanitlar bu yanitta anemli rol oynuyor



DNA dizisinde degisiklik yapmadan gen ekspresyonunu etkiler

Monozigotik ikizlerde hastaliga yatkinhgin farkl olmasi %40-50
hastaligin patogenezinde gevresel fkt 6nemli old géstermektedir

Cevresel fkt gen ekspresyonunu epigenetik mekanizmalar ile
degistirebilir
DNA metilasyonu- histon modifikasyonu - miRNA regiilasyonu

« Otoreaktif T h cevabi (GAD65)

EPIGENETIK mekanizmalar

Tip 1 D yatkinlik genlerinin ekspresyonu etkilenir
Antigen prezentasyonu (HLA)
Immiin tolerans (FOXP3 ve CTLA4)

* Db hiicre fonksiyonlari (INS)

Clinic Rev Allerg Immunol (2017) 52:273-286
DOI 10.1007/512016-016-8592-1
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s

DNA metilasyonu ve histon modifikasyonlar: genler izerinde

| diizenleyici etkiye sahiptirler




Histon modifikasyonlari kromatin
yapisini etkiler.
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Histon modifikasyonu

»
>

miRNA disregulasyonu

s

GEN EKSPRESYON DEGISIKLIKLERT

v

IMMUN SISTEM

BETA HUCRE FONKSIYONLARI

Chinic Rev Allerg Immunad (2017 52:273-286
DOT 10.1007/512016-016-8592-1
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T1D-uyumsuz monozigotik ikizlerde genome-wide DNA metilasyon analizi

* 58 hipermetile gen (TNF, TRAF6, CD6 ---)
» 74 hipometile gen (6AD2, HLADQB1, NFKBIA)
» Adacik h ab pozitif olanlarda metilasyon degisikligi belirgin

* DNA metilasyon degisiklikleri hst dan yillar ncesinde
basliyor

Rakyan VK, Beyan H, Down TA et al (2011)
Identification of type 1 diabetes-associated DNA

methylation variable positions that precede disease
diagnosis. PLoS Genet 7(9):e10023001.



T1D de DNA metilasyonunun
degistigi genler
* Preproinsiilin ekzositozu
* T hicre farklilasmasi-
fonksiyonlar
« Inflamatuar sitokin salinimi
« GADG65 ekspresyonu

« Otoimmdinite genleri

278

Clinic Rev Allerg Immundl (2017) 52273286

Tabde T  Aberrant DINA methylation in awiodmmune type | diabetes

Uit Mo il st boein patiern Fumctions R aferences
LNVC 138 Hypermethylaton in whole blood Involved in exocyiosis [B2]
Vg Raduced methylation of the Cp-19, enviedes prreperodnealin [B3—85, B89, 128])
CpG-135, and Cpl-234 s, and incressed
metinylation of the CpG-1 Bl site in whole
It ; aberranit MYF in B oolls aberan
expression in ciroulsiion; differences in
methyrlaton stabus between disoondan
i
ML-2RA Tncrensad methylation of te Opdis —373 and Il vt in regulstory T cells [B&]
—d456 dies
armjdior LA Circulaiing aondin demethylation Invaolved in satiety s dnd s tioan of [%0]
ghrcason soecnetion
FiiPs Hypermathylation in PEMCs snd CDE cells Inval ved in the regulstion of T cell [28, %1]
eSS
wWF Hypermethylation in CD 4+ cells Encodes the inflammeiory cyiokine [127]
proiein THE
TRAFG Hypermethylation in CINA™ cells Invalved in the MF-kB pathway [127]
G Hypermethylation in CD4™ cells Has a wital role in T activation [1z2m
GAD Hypoarethydstion in CT047 cells Encode s GiATseS, T1Tr st gen [1azm
HILA-DEY Hypomethdation in CD147 cells Invalved in preseniing peptides from [127]
exracellular proieins
NFE BT Hypomeihylation in CI 4™ cells Participated in immmme and 27
perocin flam msiory response s
HILA Drifferences in metlnyladon sane between Invalved in preseniing peptides from [128]
wins extracelulsr proieins
-ZRE Drifferences in methylation dans between Inwalved in regulstory T cells [128]]
wins
O Drifferences in metlylation sahs betwoen Mediates cell activalion amnd [128]
s differentistion with regpect i
P colla
MAEC Drifferences in metlplation saie beiween Invalved in preseniing peptides from [125]
discordant twins eniracelluar proteins
BACHZ Brifferences in metlylanon asnes between Regulsies Toell differentation [12%]
discordant twins
IERGFE Differences in methylation gams between Consists of the propeoi nsulin signal [12%]
dispordant twins el e
CILEC 1A Drifferences in methylation sans between Acssneciaies woith surkd Ry [129]
diiseordant twins
AAGTE Drifferences in methylatm asns between My link 1o s mmime fesctivity [134]
discordant twins
FANCOC Drifferences m methylation sans between i [129]
dbizcordant twins
PODHEB G Differences in methyltion sanes between May havea mde in brooad [129]

discordant twins

SN T [ S

MVP methybstion vanshle position, #7 wnkmown fundion



Clinic Rev Allerg Tnenunal (2017 52:273 286 279
Table 3 Alterations of histone
rodi fications in autoimriune {3ene o feation pattern Functions PEeferences
type | diabetes
HDAC Drowmire gulation Afects whole blood mononuclear cells [%7]
HlA-DRR! HIKD acetylabion Involved 1n presenting pephides from [%&]
extracellular protems
HiA-DORI HIKD acetvlabion Invalved 1n preseniing pephdes fom [F&]
extracellular proteins
Hd Increased acetylated level Involved n the protecton against vascular  [25]
injury in T1L
CTLad H3IK? methylation Involved in the regulation of T cell [103]
TESPONSES
NFwR-pdl Enhanced H3KS and reduced Involved 1n the nflarmnatory responses [ 1]
H3IK? methylation
HDAC histone deacetvlases

HISTON MODIFIKASYONLARI

Clinic Rev Allerg Immunol (2017) 52:273-286
DOI 10.1007/512016-016-8592-1
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Table 4 ruENA dvsregulabionin autormrmune type 1 diabetes

mikMNA blodi fication pattern Functions Feferences
k. 326 Upregulation in peripheral blood Targets VIR, Eis 1 [11E]
lsrnphocytes
rmk. 21 Drowmregulation in PEMCs, upregulation 17 involved in 5 cell dysfunction [117, 120, 121]
1 destructive 1slets induced by
inflarnmmatory cytokines
ik 93 Drovemire gulation 1n PERCS 1 [117]
ik 146 Drowmregulation in PEMCSs; higher Caorrelated with ongoing islet [11& 115, 121]
expression in Tregs of TILDY, automrnrunity;
upregulabon m destructve islets involved m 8 cell dysfunction
induced by inflarmmatory cyvtokines
ik 5140 Upregulation m Tregs Inwolved 10 Treg cells [115]
rmif 342 Drowmregulation in Tregs Inwolwved 1n Treg cells [115]
rifl 191 Drowmre gulation in Tregs Inwolved in Treg cells [115]
ik 3da Upregulation in destruchve 1slets induced Inweolvedin [§ cell dysfimotion [121]
by inflamnmatory oytoldnes
b 2% farmly Upregulation i destuctve 1slets induced Inwolved 1n [§ cell dysfimction [122]
by inflamnmatory oytoldnes
ik 101a Upregulation in destructive 1slets induced Invwolved 1n [§ cell dysfimotion [123]
by inflammatory cytokdnes
il 30b Upregulation in destructve islets induced Inwolved 1n b cell dysfinction [123]
by inflarnmatory cytoldnes
k. 375 Upregulation n serurn A potential blomaler of § cell death [124]
k. 25 Upregulation n serurn Associated with ! ooell function [125]

PAMCs peripheral blood mononuc ear cells, VDR vitarmn Drreceptor, Fis-J erythroblastogs wirus F26 oncogene homolog 1, 77 unlnowm functon

Clinic Rev Allerg Immunol (2017) 52:273-286
DOI 10.1007/512016-016-8592-1

miRNA disregilasyonu
Lenfosit fonks
Sitokin salinimi

B h fonksiyonlari

Beyond Genetics: What Causes Type 1 Diabetes
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Table 1 Emvironmental factors

affecting type | diabetes

Environmental Description of evidence References

factor

Drugs Pentamidine, alloxan, streptozotocin, vancomycm, and neomycin [51; 52,

37]

Pollutants Organochlorine pollutants inchuding dioxins, the pesticide DDT, and [54-56,
polychlorinated biphenyls, and air pollutants are involved in T1D 5&]

Foods Risk factors being cow's milk and wheat gluten, the protective effects of [59]
breasifeedmg and viammn D

Siress Induce T1D-associated autormmunity and f cell sress [60]

Infectious Enterovirus, romvirus, and cytomegalovirus lead to autommunity, and § cell  [61, 62]

agents damage
Gut microflora A defined microbial consortiom attenuates T1D independent on MyDEE [63-67]

deficiency
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Lancet 2016;387:2240-48  The incidence of type 1 diabetes has risen considerably in the past 30 years due to changes in the environment that
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Posttranslasyonel modifikasyonlar

Adacik proteinleri:
proinsulin

chromogranin A

islet amyloid polypeptide [TAPP]

GADP

Bu proteinlerde postranslasyonel modifikasyonlar ile

yeni otoantijenlerin gelisebilir
HIP: hibrid insdilin peptid

Curr Diab Rep (2016) 16: 63
DOI 10.1007/s11892-016-0752-4
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Table1 Postiranslational modifications in human autoimmune diseases
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Type of Antigen(s) Relevance in autoimmune References
maodification| disease
Citrullination Myelin basis protein (MBP), Multiple sclerosis [62, 63]
Methylation myelin proteolipid protein [64, 65]
Palmitoylation (PLP), P-selectin glycoprotein [66, 67]
Acetylation ligand 1 (PSGL-1) [68, 69]
Sulfation [70]
Deamidation Gluten (gliadin) Celiac disease [71,72]
Citrullination Vimentin, vinculin, histones, Rheumatoid arthritis [73,74]
Carbamylation apolipoproteins, fibrinogen, Ig [75, 76]
Glycosylation [75]
Deamidation Preproinsulin, GAD65, Type | diabetes [5e+]
Disulfide bridges collagen type 11 [6]
—Crtroftimation 261
Oxidative [46, 47, 48+, 77)
modification
Oxidative Beta2-glycoprotein 1 Antiphospholipid syndrome [78, 79]
modification [80]
Sialylation
Phosphorylation Cytoplasmic proteins (e.g. Ro/SSA, Systemic Lupus Erythematosus [81]
Deimination La/SSB, nucleosomal DNA, [82]
histones) [83]
DO 10.1007/411892.016.0752- W




Proinsiilin sentez ve yikimini artiran sistemik faktérler | —
Diyette fazla glukoz alimi
Insiilin direnci
Kilo fazlaligi

Puberte
Stres p-hiicresinde ER stresi

Non-fonksiyonel protein sentezi
= | Proinsiilin peptid yikiminda artis
Hibrid insilin peptid (HIP) sentezi

Sistemik enfeksiyonlar
inflamasyon

Lokal B-hiicre faktorleri
B-hlicre infeksiyonu
B-hucre toksinleri

Reaktif oksijen turleri —

HIP ler HLA-DQ ve HLA-DR ile T h lerine yeni antijen olarak sunulur
p-hiicre otoimmdinitesi devam eder

@) e

Curr Diab Rep (2016) 16: 63
DO 10.1007/51 1892-016-0752-4
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T1D risk altindakiler

. Dodumdan klinik t kadar izl « HLA-DR3-DQZ2 ve HLA-DR4-
PgTmcAn T Taniyq Facar t=iem DQ8 haplotipleri riski ¢ok

« Tip 1 diyabetli aile liyesi olmasi artiriyor
 anne (%3)

baba (%5) * Antikor gelisimi ile T1D
gelisimi arasindaki iligki

kardeste (%8)

kardesi 10 y dan 6nce tani aldiysa %6

10 y lizerinde tani aldiysa %3

Type 1 diabetes 1 ®

Genetic risk factors for type 1 diabetes

Flemming Pociot, Ake Lenmark

Type 1 diabetes is diagnosed at the end of a prodrome of B-cell autoimmunity. The disease is most likely triggered at  anee 2016, 387: 733130
an early age by autoantibodies primarily directed against insulin or glutamic acid decarboxylase, or both, but rarely  seedivonal page 2264
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TEDDY - BABY DIAB - DIPP - Pre-POINT calismalar

HLA-DR-DQ genetic risk nedeniyle dogumdan

itibaren izlenen ¢ocuklar

Cevresel faktorler, non-HLA genler
13 aydan kiigiiklerde sadece insiilin ab pozitifligi
40 aydan biiyiiklerde sadece GAD ab daha fazla

Ziegler AG, Rewers M, Simell O, et al. Seroconversion to multiple
islet autoantibodies and risk of progression to diabetes in children.
JAMA 2013; 309: 2473-79.

Krischer JP, Lynch KF, Schatz DA, et al. The 6 year incidence of
diabetes-associated autoantibodies in genetically at-risk children:
the TEDDY study. Diabetologia 2015; 58: 980-87.
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Pediatric Diabetes

Pediatric Diabetes 2010: 17/ Suppl. 22): 4348 @ 2016 John Wiley & Sons AIS.
dot 10111 1ipedy 12320 Published by John Wiley & Sons Ltd

All rights reserved - ¥ 7
Pediatric Diabetes

Review Article

Early signs of disease in type | diabetes

Robert Moulder and Riitta
Lahesmaa

Moulder R, Lahesmaa R. Early signs of disease in type | diabetes.
Pediatric Diabetes 2016: 17 (Suppl. 22): 43—48.

Diyabet 6n gérme ve dnleme projesi:Finnish Diabetes
Prediction and Prevention Project (DIPP):

« 20 yilda HLADQBI1 alleli tastyan ¢ocuklar 3-6 ay
araliklarla alinan kan serum ve gayta ornekleri
saklaniyor

« 520 gocukta T1D gelisiyor ve 320 de insiilinab 3y
civari saptaniyor

 Coklu ab varsa 15 yilda diyabet gelisiyor

« 2-5% gocukta ab (-) iken T1D geligiyor

PROTEOMIKS
T1D gelisen goc da 6z kompleman pr de
degisiklik oluyor




Enterovirus infection of human islets
of Langerhans affects B-cell function
resulting in disintegrated islets,
decreased glucose stimulated insulin
secretion and loss of Golgi structure

M Hodilic,' O Skog,' A Lukinius,” J M Isaza-Correa,” J Kuipers,” B N G Giepmans,®
G Frisk

TN Coxsackie-adenovirus receptor
Diabetes

“weperl . expression is enhanced in pancreas
& Care from patients with type 1 diabetes

fl Hadic,' il Anagandula,' J Fuse 2 L Kragweald 3 K Dahkksigensen 3 H Hydty 45
L Sarmienta F & Frisk,' POD-Y Caasarium

Coxsackievirus B ile enfekte h lerde insiilin gen
ekspresyonu azaliyor

Viris partikdlleri ve replikasyon kompleksleri sadece p
h lerinde var

Enfekte olmayan p h de var

Glukagon ekspresyonu etkilenmiyor

Coxsackie-Adenovirus-reseptér geni

prediyabetik ve T1D olgularin pankreaslarinda

daha fazla eksprese oluyor




Glutensiz beslenme

Gliadin fragmanlar: p h den insiilin sekresyonunu etkiliyor
Gluten intestinal bariyerden gegip pankreasta immiin sistem ile
etkilesip p h harabiyetini etkileyebilir

Doku transglutaminaz p h de sitozol-mitokondri-nikleus diizeyinde etkili
1TG iligkili deamidasyon adaciklarda yeni otoantijenler gelistirebiliyor

Swensson ef gl SpringerMlus (2016) 5:954 £ 1
DOl 10.1186/540064-016-2641-3 0) SprlngeTPI\JS

Research Article
: . @r. ........ Large Gliadin Peptides Detected in the Pancreas of NOD and
Potential beneficial effects of a

Healthy Mice following Oral Administration
gluten-free diet in newly diagnosed children

with type 1 diabetes: a pilot study Susanne W. Bruan,' Knud Josefsen,' Julia T. Tanassi,? Alei Marek,**
Martin H. F. Pedersen,’ Ulrik Sidenius,” Martin Haupt-Jorgensen,' Julie C. Antvorskov,'
Jannet Svensson'”, Stine Meller Sildarf’, Christian B, Pipper?, Julie N. Kyvsgaard', lulie Bajstrup’, Jesper Larsen,' Niels H. Heegaard,” and Karsten Buschard |

Flermming M. Pociot”, Henrik B. Mortensen' and Karsten Buschard®
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Glucose Driven Changes in Beta Cell
Identity Are Important for Function
and Possibly Autoimmune
Vulnerability during the Progression
of Type 1 Diabetes

Gordon C. Weir * and Susan Bonner-Weir

Joslin Diabefes Contar;, Harvard Medical School, Boston, MA, USA

* Glukoz diizeyi arttik¢a beta h nin otoimminiteye
duyarlihgi da artiyor



Beta cell specific autoimmunity

Dendritic
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Beta cell
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Karmen Stankov,, Damir Benc, and Dragan Draskovic, Genetic and Epigenetic Factors in

Etiology of Diabetes
Mellitus Type 1
PEDIATRICS Volume 132, Number 6, December 2013 1115
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1. Precipitating 2. Genetic predisposition probably
events might ocour the key driver or linkage to

5. Presence of two of more isket
autoantibodies might represent
asymptomatic type 1 diabetes

6. Increasing ghxose excursions
as individual approaches
Symptomatic onset
; Overt 7. Some patients produce low
| diabetes ! concentrations of C-peptide
: : long after onset

8. B-celi mass not always zero

4. Although overall loss of  cells is inlongstanding patients

potentially inear, it could show a
relapsing of remitting pattern




GENETIK YATKINLIK
HLA INS CTLA4
PTPN2 PTPN22
IL2RA IFIH1
CAPSLIL7R

CLEC16a

CEVRESEL FAKTORLER
ilaglar

kimyasallar

yiyecekler

stres

enfeksiyon

gut mikroflorasi

EPIGENETIK MODIFIKASYONLAR
DNA metilasyonu

Histon modifikasyonu

miRNA disregulasyonu



Sonuc olarak

T1D genetik ve gevresel faktorlerin etkiledigi heterojen bir hastaliktir
Tedavide ilerleme saglanabilmesi igin
dogustan ve adaptif immin cevabin anlasiimasi
B hicresinin spesifik olarak hasarlanma nedenlerinin bulunmasi ¢ok nemlidir

TID sessiz safhada iken tanimlamak - hasarin ilerlemesini dnlemek veya geri

dondiirmek halen onemli arastirma konularidir



MEMLEKET ISTERIM

Memleket isterim
Gok mavi, dal yesil, tarla sari olsun;
Kuslarin gigeklerin diyar: olsun.

Memleket isterim
Ne basta dert, ne goniilde hasret olsun;
Kardes kavgasina bir nihayet olsun.

Memleket isterim
Ne zengin fakir, ne sen ben farki olsun;
Kis giinii herkesin evi bark: olsun.

Memleket isterim
Yasamak, sevmek gibi goniilden olsun;
Olursa bir gikdyet dlimden olsun.
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