b1oj10T14HA POIB TOJIOBHOIO
KOMILIEKCY rictocymicHocti MHC

(MHC - B1x anrn. — major histocompatibility complex).






IIpe3eHTalsl aHTUTCHIB

Antigen Presentation helper T cell

~

dendritic cell

\.-

activated
helper T cell

1. 2 3. 4.
A phagocyte "eats" Parts of the bacteria The phagocyte The helper T cell
a bacteria. (antigen) goes to the presents the antigen is activated.

surface of the phagocyte to a helper T cell

http://nobelprize.org/educational _games/medicine/immunity/immune-detail.html
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Gene structure of the human MHC
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HooOeniBebka rpeMis (1996 p)

3a BIAKpUTT MHC-pecTpukiiii iIMyHHOT BIAIIOBIII



CxemarnuHa OygoBa Ou1kie MHC 11 MHC 11




Tproxmipna oynoBa Ouikie MHC 11 MHC 11




bynopa “aktuBHux neHTpis” MHC 11 MHC 11

MHC I MHC 11



Po3mimennss MHC 11 MHC Il Ha MmeMOpaH1 KI1THUH

7272 Biophysics: Jenei et al.

Antutita o MHC I —
MI4eH1 15 HM. KoI.
30JI0TOM (MaJIeHbKI
KYJIbKH)

Antutita no MHC II —
MiyueH1 30 HM. KoiI.
30JI0TOM (BEJIHKI
KYJIbKH)

Proc. Natl. Acad. Sci. USA
Vol. 94, pp. 7269-7274, July 1997
Biophysics



biojsoriyna pons antureHiB MHC 1



bynb-sKa KIIITHHA OPraHI3My MOXKE
OyTH MICLIEM IIEpeOyBaHHS
BHYTPIIIHbOKIITHHHUX NAaTOTCHIB

e [MyHHa cMCTEMa MOBUHHA MATH JIOCTYII JI0
1H(bopMaIlll PO T€, IO POOUTHCS B
CEepEIMHI KOKHO1 KIIITUHHU

e [{ro 1HpopMaIIIro 3a0€30CUyI0Th aHTUTCHU
MHC I-ro knacy, K1 IPUCYTH1 Maie Ha
BCIX KJIITHHAX OPraHI3My



BOMBCTBO ypakeHMX KINTHH T-KUIEpamMu

Youre : .
history! virus-infected cell
I cancer cell

: bacterium-infected cell
killer T cell

The killer T cells terminate cancer cells
and cells infected by a virus or bacterium.

http://nobelprize.org/educational _games/medicine/immunity/immune-detail.html
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Jlesik1 B1pycu BUPOOMIIH 3aCO0HU
BIIMBY Ha cuctemy MHC 1

Virus Protein Effect on class |
Adenovirus E3-k19 Retain in ER

HSV-1,2 ICP47 Blocks TAP

EBV EBNAI Block peptide generation
HCMV US2, USI I ER to cytosol

HCMV US3 Retain in ER

HCMV USé Blocks TAP

HCMV USIO Degrades HLA-G
MCMV ml52 Retain in ER

MCMYV m04 Associates with H-2
MCMV mO06 Lysosomal degradation
HHVS8 K3, K5 Endocytosis

HIV-I Nef Endocytosis



Cxema 1Hr10yBaHHS aKTHUBHOCTI
OPUPOJTHUX K1IEPIB
BnachHa kiiTuHa

[ Ipupoaauit Kiiep

KIR MHCI

amamy [
() e

BAHHA



NK cells like to kill cells lacking MHC class | — “missing-self”

NK Cells Reject Tumors Lacking MHC Class 1

©
%,

Class I* tumors Class I” tumors Class I tumors
grow in vivo are rejected in NK-depleted
mice grow in vivo

Karre et al. [ 286 Nature 319:675



low molecular weight protein LMP 2, LMP7
multicatalytic endopeptidase complex-like 1 (MECLI)



246 Experimental Oncology 24, 243-248, 2002 (December)

)
- I][III NN Substrate
@ Ubiquitin activation &\\\\
§ VHL - Von Hippel - A DDB-2 - Cockayens's syndrome
Lindau syndrome
\ E1,E2 + ATP

® Ubiguitin

Unp - lung carcinoma

N 7

Deubiguitination

Ublgultin ligation Peptides
s BN NT\
- \4
E3 Substrate
increased degradation
Decreased degradation P53 - convical carcinoma, colon tumor

Abi - leukermia

c—Mw-BuMﬂqunpﬁm- Rb - cendcal and oral cancers

c-Myb - monocytic levkemias Gankyrin - hepatocsiiifar carcinoma

beta-Cafonin — colorectsl fumors Tuberin - tuberous skierosis

BRCA1 - braast cancsr
P27 - colorectal, braast, prostale carcinomas
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MHC II-ro kJacy B1AIIOBIIAKOTH 3a
KOMYHIKAI[I}0 KIITHH IMYHHOI1
CHCTEMHU II1J1 4aC IMYHHOI B1JIIOBII1

« MHC II-ro kimacy HeoOX1aH1 I OOMIHY
1H(OPMAIIIEID TPO AHTUTECH MK PI3HUMMU
KJIITUHAMU

* Tomy kmTHHH, O ekcnpecyrots MHC II-ro

KJ1aCy, HA3UBAIOTb AHTHUICH-
[Ipe3enryBanbaumu Kmtuaamu (AIIK)




IIpe3eHTalllsd aHTUTEHY —
IPECACTABICHHS AaHTUICHY Ha
ITOBEPXHI1 KIITHH JJISL PO3II13HABAHHS
1HITUMHU KIIITUHAMU

1. B-xmituau
2. Makpodaru

3. JlIeHapuTHI1 KIITUHU

3J1aTH1 O MOTJIMHAHHSA 1 IPOLECIHTY (PO3p13aHHS)
AHTUTCHY, a TAKOXK A0 IMPE3CHTALll MOro
(pparMEeHTIB B KOMILIEKC1 3 aHTUT€HAMH
ricrocymicHocT1 Il knacy (MHCII)



[TormMHAHHS aHTUTCHIB

1. B-xmtuan ermonuTo3 Al
2. Makpodaru (harounTo3

3. JleHapuUTHI KIITUHH MAaKpOII1HOLIUTO3



Proc. Natl. Acad. Sci. USA
Vol. 87, pp. 5553-5557, July 1990
Immunology

Functional and ultrastructural evidence for intracellular formation
of major histocompatibility complex class II-peptide complexes
during antigen processing

(endosomes /immunocytochemistry /endocytosis)

Crirrorp V. HArDING*, EMIL R. UNaNUE*, JAN W. Srot’, ALAN L. ScHwARTZE, AND HANS J. GEUZET

tDepartment of Cell Biology. Medical School. University of Utrecht, 3584 CX. Utrecht. The Netherlands: and *Department of Pathology and ¥The Edward
Mallinckrodt Departments of Pediatrics and Pharmacology, Washington University School of Medicine, Saint Louis, MO 63110

Contributed by Emil R. Unanue, May 3, 1990



ITozaxkmiTHHHUHI
IPOCTIP

Ennocoma

JIi3ocoma

FiG. 2. Triple immunolabeled
cryosection of a macrophage to
show the presence of MHC-II (10-
nm gold) at the plasma membrane
(P) and in endocytic sacs (S).
MHC-II is absent from a coated
pit at the sac membrane (arrow-
head) and from the homogene-
ously dense lysosome (L). The
latter shows cathepsin D (15-nm
gold) and lamp 1 (5-nm gold),
which are both absent from the
sacs. (Bar = 0.2 um; %72,800.)
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bynoBa I-1aHirora




IIC KOMIIAPTMEHT
(3a Lawrence J Stern, llaria Potolicchio and Laura Santambrogio)

MVB-mynestnsesnkynsapHumn, MLB-mynstunamensapHin
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IIepexpecHa npe3eHTalllsl aHTUTCHIB

Sech1 MHC class | Calnexin Calnexin-MHC EDEM Latex bead ER-derived membrane Fasma membrane
complex loadina complex class | heavv chain



JIEeHApHUTHI KJIITUHHU TAaKOX 3J1aTHI
NPE3CHTYBAaTH MOINIMHYTUH aHTUTCH
3 aHTUT€HAMH T'1ICTOCYMICHOCTI I-T0

KJIACy 1 aKTUBYBAaTH T-Kinepu

* Bcl 1HIN KIITHHA B OpraHi3Mi1 371aTH1
IIPE3CHTYBAaTH BHYTPIIIHBOKIIITUHHI OLJIKH
pa3zom 3 MHC I, ane He 31aTH1 aKkTUBYBaTH
T-xkutepu (BOHM MOXKYTbD JIMIIIC
3HHUIYBAaTUCh, Y pa3l HEOC3ICKH,
AKTHBOBAaHUMM T-KlJI€pamu)






Po3m3HaBanHsa aHTureny 3 MHC

MHC




ITop1BHSIHHS OyqOBH aKTUBHHUX
eHTpiB antutuia Ta TKP.

CDRI1 CDR3 CDRI1



Logic of the
RAG immune response
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I'eretnxka MHC
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Gene structure of the human MHC
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CONTROL OF MATING PREFERENCES IN MICE BY
GENES IN THE MAJOR HISTOCOMPATIBILITY COMPLEX*

By K. YAMAZAKI, E. A. BOYSE, V. MIKE, H. T. THALER, B. J. MATHIESON,}
J. ABBOTT, J. BOYSE, Z. A. ZAYAS, anp L. THOMAS

(From the Memorial Sloan-Kettering Cancer Center, New York 10021)

While observing AKR and AKR backcross mice being bred to produce an
AKR-H-2" congenic mouse strain, one of us (J. B.) noticed that homozygous H-
2% 3 & were more attracted to heterozygous H-2 °:H-2% Q Q than to H-2° homozy-
gous ¢ ?. Meanwhile another of us (L. T.), unaware of these observations,
arrived at the theoretical conclusion that histocompatibility antigens might act
as olfactory self-markers distinguishing different members of a population from
one another (1).

This article 1s an account of our study of H-2-associated “mating preference.”
By "H-2” we imply the chromosomal region including H-2 which differentiates
congenic stocks from their partner strains. We used a straightforward experi-
mental design: A & mouse (e.g., “bb™) was caged with two H-2 congenic ? ¢
(e.g., “bb” and “kk”), in estrus, and the trio was observed continuously until
the & successfully mated with one of the ¢ 2.

J Exp Med. 1976 Nov 2;144(5):1324-35.
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MHC-dependent mate preferences in humans

CLAUS WEDEKIND'!, THOMAS SEEBECK?, FLORENCE BETTENS?
Axp ALEXANDER J. PAEPKELE'

' Abteilung Verhaltensikologie, Zovlogisches Institut, Universitiit Bern, CH-3032 Hinterhappelen, Switzerlond
* Institut fiir Allgemeine Mikrobiologie, Universitat Bern, Baltzerstrasse 4, CH-3012 Bern, Switzerland
* Institut fiir Immunologie und Allergologie, Inselspital Bern, CH-3010 Bern, Switzerland

SUMMARY

One substantial benefit of sexual reproduction could be that it allows animals (including humans) to react
rapidly to a continuously changing environmental selection pressure such as coevolving parasites. This
counteraction would be most cfficient if the females were able to provide their progeny with certain allele
combinations for loci which may be crucial in the parasite-host arms race, for example the MHC (major
histocompatibility complex). Here we show that the MHC influences both body odours and body odour
preferences in humans, and that the women’s preferences depend on their hormonal status. Female and
male students were typed for their HLA-A, -B and -DR. Each male student wore a T-shirt for two
consecutive nights. The next day, each female student was asked to rate the odours of six T-shirts. They
scored male body odours as more pleasant when they differed from the men in their MHC than when they
were more similar. This difference in odour assessment was reversed when the women rating the odours
were taking oral contraceptives. Furthermore, the odours of MHC-dissimilar men remind the test women
more often of their own actual or former mates than do the odours of MHC-similar men. This suggests
that the MHC or linked genes influence human mate choice wday.,
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MHC-heterozygosity and human facial attractiveness

S. Craig Roberts***, Anthony C. Little®, L. Morris Gosling®, David I. Perrett®,
Vaughan Carter’, Benedict C. Jones®, lan Penton-Voak', Marion Petrie®

“School of Clinical Medical Sciences, University of Newcastle, Newcastle-upon-Tyne NEI 4HH, UK
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Major histocompatibility complex and sexual selection

From Wikipedia, the free encyclopedia

A pathogen is any agent that causes disease. The body has two defense mechanisms for dealing with pathogenic microorganisms and other harmful substances: the
inflammatory reaction and the development of an acquired immunity. Acquired immunity consists of humoral or cell-mediated immunity, and develops after initial
contact with a pathogen; it is manifested by the ability of one's immune syster to fight foreign antigens [1]

All living cells have structures called antigens present on their cell surface. Antigens are either a palysaccharide or a protein that reacts specifically with a cell
surface receptor or an antibody. For each person and each type of cell there are different antigens on the cell's surface. The unique, genetically-determined
antigens present on cell surfaces are determined by a cluster of genes on chromosome 6 at loci 6p21.3 called the major histocompatibility complex (MHC).IZ] ]
humans, these antigens were first identified on a type of white blood cell {leukocyte) and were therefore named human leukocyte antigens (HLA antigens). As a
result, the human major histocompatibility complex can also be called the HLA system. Often in reference to these antigens and the set of genes responsible for
these antigens the terms MHC and HLA are used interchangeabiyl!]

The antigens on cell surfaces are processed by the cells of the body's immune system depending on their antigenicity. Specifically, the antigenicity of the HLA
surface proteins depends on whether they are one's own proteins (self-antigens) or whether they are the foreign proteins of another person (non-self-antigens). The
HLA proteins on a person's own cells are recognized by their immune system as such, while non-self-antigens will incite an immune response. Originally, MHC
proteins were considered of interest only in regards to organ transplantation because transplants in which the donor and recipient cells contained different MHC
proteins resulted in organ rejection unless the immune system was suppressed. Further studies have shown MHC to actually have a much larger role in the immune
system than just organ transplantation. The MHC region of genes contains extremely high levels of gene density and diversity, genetic variation within this region
plays a vital role in susceptibility to autoimmune, infectious, and other diseases 2] MHC genes are also invaolved in various non-immune functions such as olfaction(?]
and selffnon-self-recognition. 113!
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