[naBeH TKMBHO COBMAaAUB KOMMJEKC

MHC - Major Histocompatibility Complex

HLA — human leucocyte antigens

Mpod. A-p Kovo AnMMUTPOBCKU
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LITO K& HayyuTe ...

- OnwTa opraHn3sauuja

- [eHuUTe Ha MHC 1 HMBHOTO HacneayBake

- CTpyKTYypa Ha monekyante MHC

- KnetoyHa guctpmbyumnja Ha monekynmte og MHC
- Perynauyuja Ha npuKaxKysarbeto Ha MHC

- MHC # umyHMOT oarosop

- MHC n acoumnpaHocTa co bonectu
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LLiTo e

MHC - Major Histocompatibility Complex,
oaHocHo HLA - Human Leucocyte Antigens
OAHOCHO [NaBeH TKUBHOCOBMNAANB KOMMNIEKC

[Pyna Ha reHn Koun ce oAroBOPHU 3a:

- MEFYKNIeTOYHOTO Npeno3HaBate (MMYHOMOLWKA naeHTMdUKaumja
Ha KNeTKuTe oA eaeH opraHmnsam — 6-EMBIN)

- pa3/IKyBake mery cBoeTo M TyfoTo (oTdpnarbe Ha TPaHCMAAHTAT,
N1040T BO MajuymnHaTta yTpoba)

- PYHKLUMOHUPAHETO Ha KNETOYHMOT U XYMOPANHNOT UMYH OAroBOP
- NojaBa Ha noeaAnHU 6oNecTn, Kou ce acounpaHn CO HErOBUTE FEHM.

OTKpueH Bo paHute 1950-Tn, npeKy aHTUTENa BO CEPYMOT Ha
NOBEKEPOAHWU KeHU, T.H. aHTU-XJ1A aHTUTENa, OAHOCHO
aHTUTeNa KOH rpyna Ha aHTUreHn IoUMpPaHN Ha neyKouuTuTe.

CMmecTeH e Ha ManunoT Kpak o, 6-TMOT Xxpomo3om (6p)
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[eHn Ha MHC:
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Hacnepysame:

2 X 6-TV XpPOMO30OM
2 X MHC pervoH
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3anamreTe:

MHC reHnTe co3aaBaaT NOBPLIMHCKU KapPaKTEPUCTUKM Ha
KneTkute Kaj cute ‘pbetHnum = MHC nam XJ1IA monekynm (Kaj
4YOBEKOT), KOU HE Cé MEeHYBaaT BO TEKOT HA XMBOTOT

Human HLA complex

Complex

MHC class I

Region D C4, C2, BF

Gene Dp TNF-tr
C' teins HLA-B | HLA-C
products | afp proteins TNE-ff
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EKcnpecuja Ha HLA reHuUTe, Kako npoTenHcKkn monekynm - AHTUITEHIA

HUMAN HLA COMPLEX

MHC Regions:

Centromere O—/ /

Gene Loci: DPa DPB DQo DQB  DRer DRB

FRATCIAARTN | MRS § BIPIE T RG T S T R SSR WO A Ky B )7 A W

Cell Membrane

Extracellular Space

Molecules:  DP DQ

l Class I Class I1 Class 111
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Class [ molecule Class [T mclecule
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MHC-I Class | "“-"H-'ul_t: e ( :|,-.f\ Il molecule
Tewkunot cuHpnp 45 cleft -
kDa (KnnogantoHm), TN
Membrane-distal
nma 3 gomeHun (al, domains
a2, & o3)
+ TPAaHCMEeMbpPaHCKM
Aen (40 ak)
+ UMTONNA3MATCKM AN [
(30 ak)

Transmembrane segment

Cytoplasmic tail

B2-microglobulin
(Texkok 12 kDa)
KOAWPaAH e o4, reH Ha
15. xpomo3om, a BO
HLA - | Bp3aH e
HEeKOBaJIEHTHO CO O.3.

o 1 B cuHump, co TexkmnHa og 33 kDa n 28 kDA,
COOABETHO.

BpckaTa mery CUHLIMpUTE € HEKOBAJIEHTHA.
CeKoj CUHLIUP MMa NO ABa AOMEHMN:

a1-B1 ro npeseHTMpaaT npouecmpaHnoT Ag

- 0.2 & 2 ce pen og myHornobynnHCKa
cynepdamuanja
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KnetouHa auctpmnbyumnja u ekcnpecuja Ha MHC monekynure

anctpmnbyumja Ha MHC — Knaca |: KOHCTUTYUMOHAJIHO Ha CKOPO
CUTE KNETKM CO jaapo U TPOMOOLUUTUTE , HO CO pas3/IMYeH CTerneH Ha

eKcnpecwuja (3actaneHocT):
— lTumdpouunTtn ~1% oa, NoBpLIMHCKUTE NpoTenHun (mam 5x10°/kn)
— MycKynu, xenap, HEPBHU KNETKU — MHOTY caba ekcnpecuja (3owTo
e BaXKHO!? KonKy moneKkynu/KneTka Ke uma XeTepo3uroT:XoMo3nroT?)
— MO030K, cnepma, KNeTKU Ha naaueHTaTta — Heg4OoCTUraaT MOJIEKYNN
oA KnacudHata MHC Knaca-1 Bo ogpegeH cteneH Ha

andepeHuynjaumjara.

anctpmbyumja Ha MHC knaca ll: - BornaBHo Ha APC
— [1pe - B KneTkn — Hema eKkcnpecuja
— B KNeTKM — BUCOKa eKcnpecuja
— leHAPUTUYHM (NPCTECTU) KNETKM - BUCOKA
— Makpodarn (moHounTH) — cnaba, HO CO MOXKHOCT Aa Ce 3rofiemu

NMNoc/i€ KOHTAKTOT CO aHTUTEHOT
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Perynauuja Ha eKcnpecujata Ha XJ1A monekynure:

3ronemysaat ekcnipecuja: INF-a., 3, v, TNF u LT

APYyry ULMTOKUHU KOM BAMjaaT BP3 eKcripecujaTa Ha XJ1A, HO camo
BP3 oApeAeHN KNeTKu:

Kaj B-Ly

- IL-4 = 3ronemyBa eKcnpecunjata Ha XJ1A

- KOPTUKOCTEPOUAM, NPOCTAarNaHAMHM = HAMaJlyBaaT eKcnpecuja

ja HamaslyBa eKknpecujaTta Ha

Prof. Dimitrovski - za interna upotreba na Medicinski fakultet Skopje - UKIM



OcHoBHa 6buonowka ynora Ha MHC moneKkynure

cenekuuja Ha T ammooumnTUTe BO TUMYC
npe3eHTUparbe Ha COMCTBEHU U TYIM NenTuam

MNentnaeH xneb = nenot oa XJ1A monekynata
(HajmonnmopdeH) Kaae ce npe3eHTUPa
NpoLUecUpaHnoT nentTua,

::12 domail; | MHC-I: al-a2 (LI,pBGHO)
MHC-1l: al-B1 (cuHo)
pPa3/1IMKaTa € MMHOPHA

“[1Be 6baHaHW BO Takbup”
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MonnmopdmamoT ce A0NKU Ha BapunjabunHocta mery MHC anenunte

MHC class | variability

BapujabunHocta mery MHC-I anennte e Bo ,,upBeHute 3o0HU” (ol n
0.2 JOMEHUTE), OAHOCHO Ha MECTOTO KaZle MOXe [Ja ce Bp3aT
noBeKe pas3/IM4YHKU NnenTuam (Bo eaeH MOMEHT, CaMo eeH nNenTua,

(8-11 a. K-HK)
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MonnmopdmamoT ce A0NKU Ha BapunjabunHocta mery MHC anenunte

MHC class Il variability

BapujabunHocta mery MHC-Il anenute e Bo ,upBeHuTe 30HM” (1
NOMEH), 0AHOCHO Ha MECTOTO KaJe MOXKe Aa ce Bp3aT NoBeKe
Pa3/IMYHM NenTuam (Bo eaeH MomeHT, camo eaeH nentug (10-30
a.K-Hu)
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Human MHC class | isotypes
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Anenu oa X/1A Knaca 1

HLA polymorphism

MHC

Number of
N aae HLA locus

allotypes

574
920
MHC 311

class |

jyHn, 2007
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HLA polymorphism Anenu oa XJ1A Knaca 2
MHC Number of

8 x 1011 KombuHaumnm

800.000.000.000

MHC
class Il

jyHn, 2007
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OnpepenyBare Ha XJ/1A Tunusauuja Kaj uHaAMBUAYyarTa:

1. CeponolwKku Tmnusaumum (ce onpeaenysa XJ1A monekynara)
A2, A11/B5, B27 / Cw1, Cw3 / DR1, DR3

2. MonekynapHu Tunusauuum (ce onpeaenysa XJ1A reHoT)
SSO; SSP ;

SBT (B1coka pe3onyuuja)

A*02, A*11/B*51, B*27 / DRB1*01, DRB1*0306
A*0203, A*1109 / B*5134, B*2708 / DRB1*0110, DRB1*0325

A2 All B5 B27 Cwl Cw3 DR1 DR3
A*02 A*11 B*51 B*27 Cw*01 Cw*03 DRB1*01 DRB1*03

A*0203 A*1109 B*5134 B*2708 Cw*0108 Cw*0307 DRB1*0110 DRB1*0325
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Ha pa3snnyHute XJ1A anenu ce sp3yBaaTt CooaBeTHU NenTmnam

3a Knaca-1 << HoHamepHU nenTnam oa, 9 aMmnHO K-HuU ce
Hajaobpu; 100-1000 natn noedmKacHO ce Bp3yBaaT
nenTuauTe ce Bp3yBaaT Ha KpaeBUTe, a UCMYNYEHNOT AeN € BO
cpeauHaTa a
OCTaToUUTE KOU ce
YKOTBYBaaT ce
XnapodobHM
(neyuuH, nsoneyumH)
noeanHa MHC obu1yHo
Bp3yBa NenTtuam co UCTu "2

Hyvdrogen bonds with —
NN CANYHU , KOTBU MHC molecule

apuHuTeToT e ~10°; ctabunHo ce Bp3ysaat; noseketo MHC ce
“HanonHeTn” co nenTngwn.

eaHa MHC ~ noseKke pa3nnyHu nentuamn n obpaTHo =
NPOMUCKYUTET
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(a) Class I MHC ;‘ 3aTBOPEH Kflaca | MHC
WA Ty g xneb
NPUKarXKyBaaT BOrMaBHO
eHaoreHu nentmam Ha T-Ly
CD8+

OTBOpPEH
Xrneob

Knaca Il MHC

NPUKaXKyBaaT BOrMaBHO
ersoreHu nenTugm Ha
T-Ly CD4+
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Class | 7
MHC Ly ; ¥ 9~ — Peptide nenTng og okKoay 9 aMWHO K-HU

molecule

nentng o okony 13-18 aMUHO K-HK

Class |l
MHC
molecule
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MHC moneKkynnte npuKaxKyBaaT CONCTEHU U TYIM NenTuam, a

cooaBeTHUOT T-Ly oanyyyBa Kou ce TYfu U UMYHOFe€HN = UMYH OZroBOP

T cell contact

residue of
peptide
T cell receptor
Polymorphic 5 (J
; I | .
residue of MHC ’ Peptide

Anchor residue

of peptide — .

"Pocket"
of MHC MHGC
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MHC n umyHuoT ogrosop

[106po e No3HATO AeKa MMyHaATa PeaKTUBHOCT 3aBUCK Of,
npe3eHTauKnjaTa Ha aHTUTEHOT Ha T,, KNeTKUTE BO KOHTEKCT Ha
MHC — knaca Il monekynure.

Zee objacHysarba:

1. letepmuHaHTHOCT — mogen: MHC anennte nmaar
pasainyHa MOK Ja Bp3aT/nNpuKarkaTt pa3/IMyHM NenTunam

2., ynKku Bo penepTtoapoT” — moaen: T KNeTKNTe Ko MmaaT
TCR KOj npeno3HaBa Ty aHTUTEHU KOU Ce CANYHMU CO

COMNCTBEHTE, Ce e/IMMUHUPAHKN 33 BPEME Ha HUBHOTO 3peeHE
BO TMMYCOT.
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MHC u acouupaHocT co bonectu

Hekowu XJ1A anenu ce 3actaneHun co noronema ppekdeHuuja Kaj
nnua 3aboneHun oa, ogpeaeHn 601ecTu, OTKOJKY LWITO € HMBHATA

dpekPpeHUMjaTa BO onwitata nonynaumja.

PenatmBeH pU3KK: NOKaXKyBa KOJIKY NaTU HEKOj aHTUIEH e
NnoYyecTo 3acTaneH Kaj 60/HMTE OTKONKY Kaj 34paBuTe.

np. RR = 2, 3Haun geKa aHTUTeHOT e 2 naTu no4vecTo 3acTareH Kaj
601HUTE, OTKOJIKY Kaj 34pasuTe.
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AKunnoseH cnoHannut (M. Bechterew)

CnHapom Goodpasture

[NyTeH CEH3UTMBHA eHTeponaTnja

BpoaeHa xemoxpomaTtosa A3
-1l - B14

-l - A3/B14

NHcynnH 3aBuceH anabet menntyc DR4/DR3

MynTunna ckneposa DR2
MujacTteHunja rpaBuc DR3
Hapkonencwuja DR2
Cuctemckun nynyc eputemartoaec DR3

PeBmatounaeH apTpmuTuc DR4
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HLA genes in Macedonians and the
sub-Saharan origin of the Greeks

Abstract: HLA alleles have been determined in individuals from the Re-
public of Macedonia by DNA typing and sequencing HLA-A, B, DR, -DQ
allele frequencies and extended haplotypes have been for the first time
determined and the results compared to those of other Mediterraneans, par-
ticularly with their neighbouring Greeks. Genetic distances, neighbor-join-
ing dendrograms and correspondence analysis have been performed The
following conclusions have been reached: 1) Macedonians belong fo the
“older” Mediterranean substratum, like Iberians (including Basques), North
Africans, Italians, French, Cretans, Jews, Lebanese, Turks (Anatolians), Ar-
menians and [ranians, 2) Macedonians are not related with geographically
close Greeks, who do not belong to the “older” Mediterranenan substratum,
3) Greeks are found to have a substantial relatedness to subSaharan (Ethiop-
ian) people, which separate them from other Mediterranean groups. Both
Greeks and Ethiopians share quasi-specific DRB1 alleles, such as *0305,
#0307, 0411, *0413, *0416, *0417, 0420, *1110, *1112, *1304 and *1310.
Genetic distances are closer between Greeks and Ethiopian/sub-Saharan
groups than to any other Mediterranean group and finally Greeks cluster
with Ethiopians/sub-Saharans m both neighbour jeining dendrograms and
correspondence analyses. The time period when these relationships might
have occurred was ancient but uncertain and might be related to the displace-
ment of Egyphan-Ethiopian people living in pharaonic Egypt

The highly polymorphic HLA system has been validated as useful for
distinguishing and/or relating populations (and individuals) in many
research studies since the first International HLA Anthropology
Workshop (Evian, 1973} and in all the subsequent seven International
Workshops. HLA gene frequencies correlate with geographically re-
lated populations. The existence or absence of gene flow among
neighbouring ethnic groups may be assessed with the study of HLA
frequencies and the corresponding genetic distances (1, 2).

Ancient Macedonians were among the peoples that lived be-
tween northern Greece (Thessaly) and Thrace in the Balkans and
were considered by the classical Greeks as “non-Greek barbarians”

that could not participate in the Greek Olympic Games (3). Hero-
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'KOBCTBO

A1, B8, DR3 A3, B51, DR4

A2, B5, DR4 A9, B38, DR5

AeTe

A2, B5, DR4

A2, B27, DR5

CSI — naeHTUPMKaynja Ha NMYHOCTY,
bnharogapeHme Ha ronemmoT nonmmopdmsam Ha XJ1A cuctemot
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N3HeHaayBayKKU, HO TOYHO

AKO MMKPOHOT MMa NPOTENH TaKa Aa HUEZEH HEroB NenTug,
HemoXe aa ce Bp3e 3a MHC, Toj ke buae ,HeBuanme“3a T
KneTtkurte!

AKO MMKpPOHOT MyTMpa 3a Aa ro usberHe Bp3yBart€TO Ha
csoute nentnam 3a MHC, ke ce cnyum Katactpoda!

OBa cneundunyHocTt Ha MHC Bp3yBareTO UCTO TakKa ja
objacHyBa BpCKaTa Mely HepeaKTUBHOCTa KOH aHTUIeHOT KOH
eAHOCTaBHUN UAu manute npotenHn n MHC,

T-shirt experiment ...
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CnpevyyBatbe Ha BKPCTYBaH€ HA FEHETCKU CANYHM nHAMBUAYM - inbreeding

Prof. Dimitrovski - za interna upotreba na Medicinski fakultet Skopje - UKIM





