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ALLOJENIK KOK HUCRE NAKLI

HKH Kaynaklan
ePeriferal kan
eKemik iligi
eKordon kani

Hedefler

eKalici engrafman
*Etkin immun yapilanma
*Niksiin engellenmesi



ilk defa 1930’lu yillarda P.A. Gorer ve G.D. Snell tarafindan, kan
hicre antijenlerinin doku reddine neden olduklari tespit edilmistir.
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Doku atilim reaksiyonlarinda rol oynayan antijenlere doku uygunluk veya
transplantasyon antijenleri denilmektedir.

insan hiicrelerinde bulunan bu doku uygunluk antijenlerine human
leukocyte antigen (HLA) adi verilmektedir.



HLA kodlayan gen bdlgesi insanda 6. kromozom Uizerinde
bulunur.
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Gene map of the human leukocyte antigen (HLA) region
Expert Raviews in Molecular Medicine® 2003 Cambridge University Press

Bu bodlgeye buyuk doku uygunluk kompleksi gen bdlgesi (Major
Histocompatibility Complex Gene Region - MHC) denir.



MHC

MHC Sinif | HLA-A, -B, -C, -E, -F, -G

MHC Sinif i HLA-DR, -DP, -DQ, -DO, -DN

MHC Sinif 1l C2, C4A, C4B, PF, TNF-a, -B

MHC Sinif IV SK12W, Hsp70,AlF-I, IC7, B144, LTB, TNF, LTA, IkBL, BATI, MICA, MICB

MHC gen bolgesinin her lokusunda herbiri farkli HLA antijenlerinden sorumlu HLA
alelleri ve Grinleri HLA antijeni olarak ifade edilirler.



1970’li yillarda Rolf Zinkernagel ve Peter Doherty, MHC
molekdillerinin antijenler ile baglandigini ve bunlari T-hicrelerine
tanittiklarini gosterdiler (1996 Nobel 6duli).

Pater Doherty (1940 -} and Rolf Zinkernagel (1944 -)



HLA molekillerinin temel gorevi, antijeni T lenfositlere sunmak ve spesifik
immun cevabi baslatmaktir.

Antijen tanima T hiicre yanit
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* Sinif | HLA molekiilleri CD8+ sitotoksik T hiicrelere,

e Sinif Il HLA molekiilleri ise CD4+ yardimci T hiicrelerine antijen
sunarlar.

e Sinif [l HLA molekulleri antijen sunumunda gorev almaz.
e Sinif 11l ve IV HLA molekilleri asil olarak enflamasyonda ve otoimmun hastaliklarda
onemlidir.

DC or target cell APC

< <o

CDS8 T cell CD4 T cell

Murray et al: Medical Microbiclogy, 6th Edition.
Copyright © 2009 by Mosby, an imprint of Elsevier, Inc. All rights reserved.
MHC restriction and antigen presentation to T cells. Left, Antigenic peptides bound to class | MHC molecules are presented to the T-cell
receptor (TCR) on CD8 T killer/suppressor cells. Right, Antigenic peptides bound to class Il MHC molecules on the antigen-presenting
cell (APC) (B cell, dendritic cell, or macrophage) are presented to CD4 helper cells and delayed-type hypersensitivity T cells.




HLA Tiplendirme Yontemleri

1. Seroloji (Lenfositotoksisite testi)
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1. Seroloji (Lenfositotoksisite testi)
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HLA Tiplendirme Yontemleri

2. PCR tabanli (Molekiiler Yontemler)

SSP: Sequence Specific Primer
SSO: Sequence Specific Oligonucleotid

SBT: Sequence Based Typing



SSP (Sequence Specific Primer)

Alele spesifik

primerlerle
: DNA w DNA w Elektroforez w Goruntuleme
izolasyonu amplifikasyonu

Verilerin
Analiz 4 sisteme
girilmesi




SSO (Sequence Specific Oligonucleotid)
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Bir HLA bolgesine 6zglin primerlerle
DNA’nin PCR temelli cogaltilmasi
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Luminex

Mikro boncuklarin kullanimina dayali

Coklu analiz imkani

Floresan olcimu yapabilen




Luminex
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SBT (Sequence Based Typing)

istenen bdlgenin primerler vasitali PCR bazli cogaltiimasi

DNA Sekansinin ¢ikartilmasi

Ham verilerin Analizi



SBT (Sequence Based Typing)
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Sonuclar Size Nasil Verilir?

Dusuk Orta Yuksek
Rezoliisyonlu Rezoliisyonlu Rezoliisyonlu
e Allel grubunu belirler e Sonucta birkac allel e Allelik dizeyde
e HLA-A*01 secenegi birlikte verilir tiplendirme

e HLA-A*01:01/01:02/01:03 e HLA-A*01:01



HLA Tipleme Formiulasyonu




HLA Tipleme Formilasyonu

HLA analizinde belirsizlik italik yazim
oldugunda proteini ifade eder

T ——

HHIDABADAVeya HLA*02:09 -

seklinde yazilmaz

Olasiliklar «veya» kelimesi
yerine «/» kullanilir

HLA*02:01 /02:09



Hangi Durumda Hangi Test

Typing Method/transplant Low Low High High A

resolution | resolution | resolution | resolution B

AB DR/DQ AB DR/DQ 0

Blood or bone marrow sibling U v R R v
or related donor

Blood or bone marrow U U | U Vv
;unrelated donor

Kidney U ) R R U

Pancreas U ) R R U

Heart/Lung U U R R U

Liver v Vv R R v

Cornea Vv R R R R

U, usually V, variable R, rarely |, increasing use




Antijen-Alel Uyumu

Major-Histocompatibility-Complex Class | Alleles and Antigens in Hematopoietic-Cell Transplantation
Effie W. Petersdorf, M.D., John A. Hansen, M.D., Paul J. Martin, M.D., Ann Woolfrey, M.D., Mari Malkki, Ph.D., Theodore Gooley,
Ph.D., Barry Storer, Ph.D., Eric Mickelson, B.S., Anajane Smith, M.S., and Claudio Anasetti, M.D.
N EnglJ Med 2001; 345:1794-1800 December 20, 2001DOI: 10.1056/NEJM0a011826

TABLE 1. TERMINOLOGY FOR DONOR MATCIHING OF HLA C1rass I ALLELES
AND ANTIGENS.

MarcHING
Term Status ExampLES*
DONOR RECIPIENT

Matched Antigen matched HLA-A2 HLA-A2

Allele marched HLA-A*020] HLAA*020]
Allele mismatchedt Antigen matched HLA-A2 HLA-A2

Allele mismatched HILA-A*0201 HLA-A*0205
Antigen mismatchedi Antigen mismatched HILA-A2 HILA-Al

Allele mismatched HILA-A*0201 HILA-A*0101

*HILA alleles and antigens are designated according to the World Health Organization nomencla-
ture for factors of the HLA system.?® The specific amino acid substitutions encoded by each allele
are noted in Supplementary Appendix 1 (available with the full text of this article at http://www.
nejm.org).

T Alleles are defined by DNA sequencing.

T Antigens are defined by serologic analvsis.


http://www.nejm.org/toc/nejm/345/25/

HLA Kullanim Alanlari
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HLA-B27 DISEASES

+ (Class 1 surface antigen

+ Seronegative spondyloarhropathies are strongly associated with acute
anterior Lveitis and HLA-B2T

*  spondyftis and sacrolliis

Include:

+ Arkylasing spondyfitis
+ Reactve arthrilis syndrome
+  Inflammatory bowel disease

+ Psonatic arthatis




Uygun Verici Seciminde Gerekli
Kriterler

Haplotiplerin belirlenmesi icin hasta, kardesler ve ebeveynlerin HLA-A, -B,
-DR tiplemesine (dusiik ¢ozinurlik) baslanir.

Aileden, HLA-A, -B, -DR’ de yalnizca tek bir HLA uyumsuzlugu olan bir verici
bulunmasi halinde, transplant yuksek GVHH riski goz o6nune alinarak
gerceklestirilebilir. Tam uygunluk icin ylksek cozunurlik HLA-A, -B, -C, -
DRB1, -DQB1 tiplemesi bazi merkezler tarafindan tavsiye edilebilir.

Kardes verici bulunmamasi durumunda, yuksek ¢cozinurlikli HLA-A, -B, -C,
-DRB1, -DQB1 tiplemesine dayanarak akraba disi verici arastirmasi
baslatiimalidir. En az eksik eslemeye sahip olan bir verici arastirilir. (10/10
veya 9/10 uyum)



HLA uyum &rnekleri
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Uygun Verici Seciminde Gerekli
Kriterler

e Birden ¢ok HLA uyumlu verici bulunmasi halinde;

Erkek ABO 6zdes

CMV-EBV
serostatusu
eslesen



Uygun Verici Seciminde Gerekli
Kriterler

e Uyumlu (10/10 veya 9/10) bir akraba disi verici bulunamazsa, en fazla 2
HLA uyumsuzlugu olan kordon kani secenegi tercih edilebilir ya da haplo
O0zdes transplant goz ontinde bulundurulur.

6/6 uyumda cekirdekli hiicre sayisi >1.5 x107/kg
5/6 uyumda >2.5x107/kg
4/6 uyumda ise >5x107/kg
3/6 onerilmez.



Verici Tercihi

1) Tek yumurta ikizleri (Ozdes KHN)

Sometimes a 3-Antigen Match Is Necessary

2) HLA 6zdes kardesler (Kardes KHN)

3) Bir antijen uyumsuz kardes
(Kardes KHN)

4) Akraba disi donor

5) Haploidentik aile Gyeleri (Haplo-KHN)*




Allojenik Transplantasyonlarda Kok
Hicre Kaynagi Bulabilme Durumu

Chances of Finding a Stem Cell Donor

HLA Matched No HLA Matched
Sibling Donor

0% 10% 20% 30% 40% 650% 60% 70% 80% 90% 100%

e

Potential Candidates
Fora Cord Blood Transplant or
A Haploidentical Transplant




HLA Lokuslarinin Onemi

uyumsuz

uyumsuz ||| uyumsuz ||| uyumsuz (jf Yyumsuz uyumsuz

HLA-DP ||| HLA-DQ ||| HLA-Cw ||| HLA-DP, ||| HLA-DR HLA-A

veya B

| 1 | Iki veya |
Bir Bir Bir daha ¢ok |

DQ, Cw




HLA Lokuslarinin Onemi

Grades IlI-IV Relapse Survival
aGVHD
HLA mismatch OR, P value
HLA 10/10 (10,930) 1 1 1
Single HLA-A (1,430) 1.64, <0.001 1.10, 0.11 1.36, <0.001
Single HLA-B (651) 1.88, <0.001 0.93, 0.47 1.38, <0.001
Single HLA-C (2,600) 1.55, <0.001 1.00, 1 1.29, <0.001
Single HLA-DRB1 (383) 1.47, <0.003 1.04, 0.74 1.14, 0.07
Single HLA-DQB1(1,139) | 1.00, 0.99 1.07, 0.29 1.05, 0.27

Single DQB1 mismatch is tolerated the best

OR, P value
HLA 10/10 (10,930) 1 1 1
Single Class | (4,681) 1.62, <0.001 1.02, 0.58 1.32, <0.001
Single Class Il (1,522 1.11, 0.15 1.06, 0.29 1.07, 0.07

Class | mismatches are more detrimental than Class Il




““ GIVE SOMEONE A SECOND CHANCE ™

BE A DONOR
BE A HERO

KATILIMINIZ VE DIKKATINIZ ICIN
TESEKKURLER

©
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