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Figure 4-2 Immunobiology, 6/e. (© Garland Science 2005)
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Figure 4-4 Immunobiology, 6/e. (© Garland Science 2005)




KOHCTaHTHbIE perMoHbl onpeaenarT PYHKUMOHANbHYI0
cneumannsaumio aHTUTEN




Immunoglobulin

1gG3

1gG4

igM

IgA1

IgA2

Heavy chain

3

Ya

7!

oy

0y

Molecular weight (kDa)

Serum level
(mean adult mg ml™)

Half-life in serum (days)

Classical pathway of
complement activation

Alternative pathway of
complement activation

Placental transfer

Binding to macrophage and
phagocyte Fc receptors

High-affinity binding to
mast cells and basophils

Reactivity with
staphylococcal Protein A

4=

+

“+

Figure 4-17 Immunobiology, 6/e. (© Garland Science 2005)
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J-iermn B IgM u [gA 103BOISAIOT 3TUM KMMYHOITIOOYJIMHAM
CYIIECTBOBATh B CEKPETUPYEMOU (hOpME TIEHTaMEPa U AUMEpPa
COOTBETCTBEHHO.

Hanuuwne rugpodoOHOro TpaHCMEMOpPAHHOIO yyacTKa

B IgD n anprepHaTHBHO CcrutaricupoBaHHoU hopme [gM
MO3BOJISIET “3aAKOPUBAHUE” ITUX UMMYHOIJIOOYJIHUHOB
Ha KJIETOYHOM MeMOpaHe 1 nX (YHKIIMOHUPOBAHHUE B
kadecTBe penentopoB B-kietok (BCR), pacno3Harommx
AQHTUTCH.
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[MNnepMyTauUNOHHLIN MEXaHN3M MOXHO yBMAEeTb B B-numdoumTtax
B pa3Hble CPOKM Nnocrie MUMMYHU3auum

Day 6 ~ Days8-16

Expansion of B cells
with improved

antigen binding and
more mutation

More mutations - -
accumulate in Negative selection
V regions

;§§j'tScattered mutations
inantibody V regions
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1F
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Ob6ycnosneH paboTon hepMeHTa akTMBaUNOHHO-UHOYLMPOBaHHOWN
untuanHaesammHasbl (AID). llanbHenwas cenekumsa KnoHoB B-kNeTok BederT K
«co3peBaHuo adpPUHHOCTMY» NPoAYLMPYEMbIX B UMMYHHOM OTBETE aHTUTEN.
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Transcriptional activation
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regulated
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of DNA
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Figure 4-25 Immunobiology, 6/e. (© Garland Science 2005)
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TCR v/0 - orpaHHYeHHOE PA3HOOOpa3ZHe reHHBIX
CerMeHTOB

«~chain and d-chain loci

V, andV;
interspersed

v-chain locus




RAG-1 u RAG-2 - recombination activating genes. KogupyroT pekoMOMHa3bl, y4aCTBYIOIIUE B
peapanxupoBke reHoB TCR 1 ”MMyHOT100yIMHOB.

Y RAG-1 HokayTa nonHoctbio oTcyTcTBYIOT TCR 1 Ig.V uenoseka pasBuBaercs cunapom OMeHHa.
DKcnpeccus peKkoMOMHA3 ABJISETCS JOCTATOYHBIM YCIOBUEM JIJIsl Haualla peapaHKUPOBKHU I€HOB, UMEILUX
y3HaBa€Mbl€ UMU CUTHAJIbHBIE MOCJIEI0BATEIHLHOCTH.

K ananorununsimM nocneacTsusM npuBoaut mytaius SCID - severe combined immunodficiency (Tsikemnbrit
KOMOMHUPOBAHHBIN UMMYyHOAePUIUT BeaeAacTBre aedekra B cucreme penapanuu JHK) - npuBonut k
MOJIHOM HECTIOCOOHOCTH K CUHTE3Y UMMYHOI00ynnHoB u TCR.

PeGenoxk ¢ cunpomoM OMeHHA. DPUTPOAECPMUSL.



A chain
ACAAAAACC
TGTTTTTGG

K chain

[enTamep, cnencep n HoHamMmep No ASIMHe COOTBETCTBYIOT NPUBNU3NTENLHO
ogHoMy unu asym Butkam cnvpanu OHK n noatomy rentamep n HoHamep
OKasblBalTCHA C 04HOW CTOPOHbI cnnpanu, gopmupys RSS - recombination
signal sequence - caunT, yaHaBaeMbll peKoMbrHazaMu. [eHHbIN CETMEHT,
donaHkMpyembin cnencepom pasmepom 12 bp moxetT o6 beaMHUTLCSA TONLKO
C CErMeHTOM, dorlaHKMPYEMbIM CriencepomM pasmepom 23 bp. 3TO T. H.
«npasuno 12/23», nckniovarowiee peapaHxupsoku V-V unm J-J.
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[MpaBuno 12/23 Ha npumepe B-uenu TCR

gene 235708..>236342
/gene="TCRBV5S2"
misc_feature 235708..235723
/gene="TCRBV5S2"
/note="conserved 16mer; possible promoter"
CDS join(235805..235883,236013..>236305)
/gene="TCRBV5S2"
/codon_start=1
/product="TCRBV5S2"
/protein_id="AAB69050.1"
/db_xref="Gl:2358078"
/translation="MSNTVLADSAWGITLLSWVTVFLLGTSSADSGVVQSPRHIIKEK
GGRSVLTCIPISGHSNVVWYQQTLGKELKFLIQHYEKVERDKGFLPSRFSVQQFDDYH
SEMNMSALELEDSAMYFCASSL"
V_segment  join(235805..235883,236013..236305)
/gene="TCRBV5S2"
repeat_region 235926..235965
/rpt_type=tandem
Irpt_unit=TGC
misc_recomb  236306..236312
/gene="TCRBV5S2"
/note="RSS heptamer" 2 3
misc_recomb 236313..236335/
/gene="TCRBV5S2"
/note="RSS spacer”
misc_recomb  236336..236342
/gene="TCRBV5S2"
/note="RSS nonamer"

gene 238188..>238745
/gene="TCRBV8S3"
misc_feature 238188..238203
/gene="TCRBV8S3"
/note="conserved 16mer; possible promoter"
CDS join(238274..238316,238413..>238705)
/gene="TCRBV8S3"
/codon_start=1
/product="TCRBV8S3"
/protein_id="AAB69051.1"
/db_xref="Gl:2358079"
ltranslation="MGSRLFLVLSLLCTKHMEAAVTQSPRNKVTVTGGNVTLSCRQTN
SHNYMYWYRQDTGHGLRLIHYSYGAGNLQIGDVPDGYKATRTTQEDFFLLLELASPSQ
TSLYFCASSD"
V_segment  join(238274..238316,238413..238705)
/gene="TCRBV8S3"
misc_recomb  238707..238713
/gene="TCRBV8S3"
/note="RSS heptamer"

misc_recomb  238714..238736
/gene="TCRBV8S3" L
/note="RSS spacer"

misc_recomb  238737..238745
/gene="TCRBV8S3"
/note="RSS nonamer"

gene <153265..>153343
/gene="TCRBD1"
misc_recomb  153265..153273
/gene="TCRBD1"
/note="RSS nonamer"
misc_recomb  153274..153285
/gene="TCRBD1"
/note="RSS spacer”
misc_recomb  153286..153292
/gene="TCRBD1"
/note="RSS heptamer"
D_segment 153293..153304
/gene="TCRBD1"
misc_recomb  153305..153311
/gene="TCRBD1"
/note="RSS heptamer"
misc_recomb  153312..153334
/gene="TCRBD1"
/note="RSS spacer"
misc_recomb  153335..153343
/gene="TCRBD1"
/note="RSS nonamer"

gene <153928..154003
/gene="TCRBJ1S1"

misc_recomb  153928..153936 1 2
/gene="TCRBJ1S1"

/note="RSS nonamer"
misc_recomb  153937..153948
/gene="TCRBJ1S1"
/note="RSS spacer"
misc_recomb  153949..153955
/gene="TCRBJ1S1"
/note="RSS heptamer"

CDS <153956..>154003
/gene="TCRBJ1S1"
/codon_start=3
/product="TCRBJ1S1"
/protein_id="AAB69071.1"
/db_xref="Gl:2358101"
/translation="NTEVFFGKGTRLTVV"

J_segment 153956..154003
/gene="TCRBJ1S1"
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P n N-Hykneotnabl BHOCAT BKIag B (popmupoBaHMe pa3Hoobpasua
nMmmMmyHornooynmHos n TCR

RSSs brought together

Unpaired nucleotides are removed
by an exonuclease

The gaps are filled by DNA synthesis
and ligation to form coding joint




CyiiecTByeT CX0ACTBO MEXKAY NMPOLECCAMH peapaHKUPOBKH
ueneu Ig u TCR:

a) JIETKUX ILerel UMMYyHONI00yIMHOB U a-1enu TCR -
B 00oux ciydasax V-JC, torga kak D-cerMeHThI OTCYTCTBYIOT

0) TSKENBIX Iened UMMYHOIII00yIMHOB U [3-uienin TCR -
B 000MX Cly4asx CHadana peapanxupyrorcs D-JC,
3areM V-D-JC

B) B 000UX ciy4asX (QOPMHUPYIOTCS CTPYKTYPbI, COJICPKAIIIUE
CDRI1, 2, 3, npuuem ¢ CDR3 cBsi3aHa HanOoJIbIIas
BapualeIbHOCTh, T. K. HIMEHHO OH COJIEPKUT PeapaHKUPOBAHHYIO
nociaeaoBareabHOCTh (B TCR CDR3 KOHTAaKTHUPYET ¢ OCTaTKaMu
nentuaa B cocraBe Mosiekyisl MHC).



YeT1oIpe IIaBHBIX MPoLEcca, POpMUPYOLIUX PA3HOOOpa3Ue
AHTUTCHCIIEIM(PUICCKUX PELEeNTOPOB:

1) koMOMHATOpHOE pazHOOOpa3ue B pe3ysibTaTe pEKOMOMHAIIUM
V-(D)-J

2) n00aBJICHHUE U YAAJICHUE HYKJICOTHUIOB B MPOIECCE PEKOMOMHAIINHI

3) KOMOMHATOPHOE Pa3HOOOpA3UE TAKEIBIX U JIETKUX LEIEH
UMMYHOT100yanHOB (B TCR - - u -1ieneit)

4) coMaruyecKue rurepmyTanuu (Iocjae BCTPEYU ¢ aHTUTEHOM, TOJIBKO
B B-nmuMmdonurax)



Immunoglobulin «a:3 T-cell receptors
Element

H K+A B

Variable segments (V) 40 70 52

Diversity segments (D) 25

D segments read in three frames

Joining segments (J) 5() 4(N)

Joints with N- and P-nucleotides 50% of joints

Number of V gene pairs 1.9 x 106

Junctional diversity ~3x 107

Total diversity ~5x10"

Figure 4-13 Immunobiology, 6/e. (© Garland Science 2005)




