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IMGT® domain: the adaptive immune response

http://imgt.cines.fr
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VH: V-DOMAIN of the immunoglobulin heavy chain

VL: V-DOMAIN of the imemunoglobulin light chain

CHI, CH2, CH3: C-DOMAIN of the imtrnoglobulin heavy chain
CL: C-DOMATN of the iremuanoglobulin ight chain

 VH corresponds to the V-D-J-REGION (in green (V), orange (DI}) of the heavy chain,
e VL corresponds to the V-J-REGION (in green (V) and yellow (1) of the light chain
. - 1

The Immunoglobulin FactsBook, 2001
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Immunoglobulin (IG) synthesis Yy
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IMGT Repertoire, http.//imgt.cines.fr



Immunoglobulin (IG) synthesis
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IMGT databases and tools
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© Copyright 1995-2004 IMGT, the international ImMunoGeneTics information system®
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IMGT-ONTOLOGY seven axioms:

To share, reuse and represent knowledge
in Immunogenetics and Life Sciences

IDENTIFICATION |~ \\‘ OBTENTION

CLASSIFICATION ORIENTATION

DESCRIPTION " LOCALIZATION

NUMEROTATION

Giudicelli and Lefranc, Bioinformatics 1999
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group locus IGLV human IGL
1 3 (22911.2)
is a member of is a member, of

an instance of

IGLV2

subgroup‘ is ordered in

an instance of

is ordered in

is a member of

. is a member of
an instance of

)N J IGLV2-11
{L
is a variant of
an instance of is a variant | of
allele IGLV2-11*02

« Concepts » « Instances »
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PROTOTYPE for a V-GENE

V-GENE
| L-PART1 V-EXON |
1 [ 1
5°'UTR L FR1-IMGT .lF.RZ-IMGT . FR3-IMGT 3 'UTR
C W c%
|
DONOR-SPLICE V-REGION
Label 1 Label 2 Relations entre Labels
V-GENE V-EXON I | | 1
FR3-IMGT CDR3-IMGT : | '
L-PART1 DONOR-SPLICE . — .
V-REGION FR1-IMGT | , |

V-REGION CDR3-IMGT [ . |
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>X62106.0|HSVI2 | Homo sapiens VI-2 gene for immunoglobulin heavy chain
tgagagctcc gttcctcacc atggactgga cctggaggat cctcttcttg gtggcagcag 60
ccacdggtiaa gaggctccct agtcccagtg atgagaaaga gattgagtcc agtccaggga 120
gatctcatcc acttctgtgt tctctccafa ggalgcccact cce 180
240
300
360
420
tgaaa acccacatcc 480
agaaacccaa gggaggaggc ag
L-PART1 L-PART2 V-REGION V-RS
5= ) e
i i V-HEPTAMER
DONOR  ACCEPTOR 1St2%YS 2”?0?(8 V-SPACER
V-NONAMER

-SPLICE -SPLICE



An example of D-GENE hitp:imgt cines i

c tgagctgaga acgactgtgc taactgggga

5D-RS D-REGION  3D.RS

5'UTR 3'UTR
5'—C3—.-.—CH 3'

5’D-NONAMER 3'D-HEPTAMER
5'D-SPACER 3'D-SPACER
5’D-HEPTAMER 3'D-NONAMER
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An exam p I e Of J -G E N E http://imgt.cines.fr

gcccctgg ctcagggctg acteacegtyg

1 B
J-RS J-REGION
SUTR 3UTR
e — ® #) 3
J-NONAMER J-TRP
J-SPACER 118 PONOR
J-HEPTAMER -SPLICE

Heavy chain  WGXG (J-TRP)
Light chain FGXG (J-PHE)



IMGT/LIGM-DB
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I IMGT/LIGM-DB Consultation module ¥3 - Mozilla Firefox = A
File Edit ‘jew Go Bookmarks Tools  Help l‘@://lmg
FH Eey Location/Qualifiers il
FH
FT L-V-L-J-C-3EQUENCE}] «<1..375>
FT Spartial
FT fdb xref="taxon:9606"
FT .-"cell_tgrpe="B—cEll hybridoma ZF7™
FT .-"II-IGT_nDte="autnmaticall? annotated with IMGT tools™
FT Jorganismwm="Homo sapiens"
FT V—D—-J-BEEGICH 1..375
FT Jtranslation="C0VHLVEIGGAVFHPGRSILELERAASGF TFS3YCMHWVWRCOAP
FT AEGLEWV AV IWY DG EY Y ADSVEGRFTISRDNSENTLYLOMNSILRAED TAVY Y
FT AFHVTIALAGRERGAGHMDWVINGOGTTWITWIS
FT V—REGTIOHN 1..296
FT Jallele="IGZHV3-33*01, putatiwve™
FT Sgene="IGHYTI-33"
i JODR Lengtior(8.8. 18] " 114 238 sequences from 209 sp
FT .-"putative_limit="3' side®™
FT Jtranslation="C0VHLVEIGGAVFHPGRSILELERAASGF TFS3YCMHWVWRCOAP
FT AEGLEWV AV IWY DG EY Y ADSVEGRFTISRDNSENTLYLOMNSILRAED TAVY Y
FT LR
FT FRE1-IMGT 1..75
FT .-"AA_IHGT="1 to 26, Ak 10 is missing™
FT ftranslation="0VHLVEIGGAVFHPGRSILRLIRALS™ IMGT-ONTOLOGY.
FT CODR1-TMGT 7E..99 .
FT JAbh IMGT="27 to 347
T ey one 1t ione O TPEE TGN 277 IMGT labels for sequenc
FT FRZ-INGT 100..150
FT Jtranslation="MHWVWRCAPALAEGLEV LV
FT CONSERVED-TERFR 106..1058
FT CODR2-TMGT 151..174 4
i 7a THGT="SE to 3" SO (Sequence ontology):
FT ftranslation="ITTYDLGINK"
FT FREZ-IMNGT 175..288 67 IMGT Iabels
FT .-"AA_IHGT="EE to 104, Ak 73 is missing™
FT Jtranslation="YYAaD3VKEGRFTISRDNIFNTLYLOMNILEAED TAVYYC ;I
Daone -

Information
systerm®

t.cines.fr
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) i http://imgt.cines.fr
IMGT Collier de Perles - Homo sapiens (Human) IGHY 1 V-DOMAIN from 2F5 (PDB: 1uBk_B)

CDR-IMGT lengths [10.7 24]

IMGT
Collier

de
Perles

118

LLRRIE[REEEESEOE

I R R I

Lefranc et al. Dev. Comp. Immunol. 27, 55-77 (2003)
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x02850 ,TRAWS-E+01
AEOO0ESS, TRAWS-E¥02

ME8E3E1 ,TRAWS-E¥0Z

x02850 ,TRAWS-6*01

REQQOES3, TRAWS-6+02

1 2 2 4 3 E ?
A 0 5 % T @O L D

2 8 10 11 1z 13 14 1t 1 17 12 13 20
s a % ®» % F E E A PF ¥ E

GCC CAG TGT G6TG ACC CAG CTT GAC AGC CAR GTC GCT 6TC TTT GAR GAR GCC CCT GTG GAG

CDR1-IHGT

21 2z 23 24 28 2E 27

1
EE 23 30 1 g 33
L B ©C R ¥ 5§ & &5 ¥ § ¥ ¥

CTG AGE THC ARC TAC TCA TCG TCT GTT TCA GTG TAT

T

I 33 40
L T
.. CTC TTC

IMGT

HIEIET | TRAWS-E+0Z B e
41 42 43 44 45 46 47 48 49 S0 51 52 53 G4 &5 Wgnkéﬁ d
IMGT x02850 ,TRAVE-E£¥01 T‘gG T§T G¥G CFQ\R Tgc cgc AAC CAA GGA CTC CAG CTT CTC CTG ARG TgT T]'l.:ﬁ Tgﬁ Ggﬁ TCG AI lgnment
° REQ0065S, TRRVS-6+02 P
Collier s e of alleles
TeI BT BT B RS ke 67 68 53 70 71 72 73 % 75 76 77 78 73 s
de Perles O g S S S 3 e ok e R .
REQD0BES, TRAWS-6=02 ——= ——= ... ... ... S
W3E361 | TRAWS-6T0Z  --= --= .. .. ... e nf— sG ——————————————
81 52 §3 54 84A S4B 84C BS G687 88 B3 30 91 32 33 34 35 36 37 3% 33 100
x02850 ,TRAVS-6£¥01 G}C‘T Ggﬂ T;T R.}:IC RgG RgT CAA RET TgC TTC CAC TTé AGG AAA CCC TCA GTC CAT ATA AGC G?\C ACG G?T
RE00065S, TRAWS-6+02 e e o
136361, TRAVS-6<0Z P
101 102 103 104 iﬁicggg_iggTiﬁﬁ
X02850 |, TRAWS-E¥01 G:G T§C T;C TgT GCT GTG AGT GA
REQ00EES, TRAWS-E+02 S e mmm e e o
M8E3E1 |, TRAVS-E+0Z R _33 #c
TRAY FR1-TIMGT COR1-IMGT FRZ-THGT CORZ-IMAT FR3-IMGT COR3-TIMOT
gene (1-28) (27-38) (39-55) {56-65) (66-104] (105-115)
1 10 20 a0 40 =] 60 ] g0 B4aRC an 100 110
......... T N T P DI B [ P B T P
AR00065E, TRAV1-1 GOSLEQ. PSEVTAVEGAIVQINCTY(] TSGEYG. ... .. LEWTINHDGGAPTFLSY NaLDG. .. .. LEETG. ... ... RFSSFLSRSDSYGYLLLOELOQMEDSASYFC AVR. .. ... ..
IMGT AE00065E, TRAV1-Z GONIDQ. FTEMTATEGAIWOINCTYO TSGFNG. ... .. LEWTONHAGEAPTFLSY NVLDG. .. .. LEEEG. . ... .. FFS5FLERSEGYSYLLLEELQMEDSASYLC AVR. .. ... ..
AEO0OBES, TRAVE EDOVFQ. BSTVASSEGAVVEIFCNHS WSHAYHN. ... .. FFWYLHFPGCAPRLLVE GSE....... PSOOG. ... ... RYNMTYER. . FSSSLLILOVEEADAAVYYTC AVE. .. ... ..
. LEO0OBESR, TRAV: ANSVANPEDOVNVAEGHPLTVECTYS WSGNPY. . .. .. LFW¥VOYPNREGLOFLLE ¥ITGDHL. .. WEGSY....... GFEAEFNESOTSFHLEEPSALVSOSALYFC AVED. ... ...
Pr‘oteln AEOOORESE, TRAVL LAETTQ. PISMDSYEGQEVNITCSHN NIATNDY. .. .. ITWYQQFPSQGRPRFIIN GYET. ... .. EVINE..... .. VaSLF IPADNRKSSTLSLPRVSLSOTAVYTC LVGD. ... . ..
AR000659, TRAVE GEDVEQS. LFLSVREGDSSVINCTYT DSS5TT. ... .. LYWYRNEPGACGLOLLTY IFSWMD. ... MEODOQ....... FELTVLLNEFDFHLSLRIADTOTGOSAIYEC AES. .. ... ..
Dis la AR000659, TRAVA SOKIEONSEALNIQEGETATLTCHYT WYSPAT. . .. .. LOWYRADPGRGEVFLLL IREWEE. ... EEREE....... RLEVIFDTTLEQSLFHITASOPADSATYLC ALD. . ... ...
p y AEO0ORED, TRAVT ENQVEHSPHFLGPOOQGDVASMSCTYS WSEFHN. ... .. LOWYRONTCGMGPEHLLS MYSAGY. ... ERQEG. ... ... ELHATLLE. . NGSSLYITAVOPEDSATYEC AVD. . ... ...
EEOOOESD, TRAVE-1 ANSVSNHNHHVILSEAASLELGCNYS YGGTVH. ... .. LFW¥VOYPGOHLOLLLE YFSGDPL. .. WEGIE....... GFEAEF IESEFSFHLERESWOWSDTAEYFC AVN. .. ... ..
AE00065D, TRAVE-2 ANSVTOLDSHYSVSEGTPVLLECHNYS S5¥SP5. ... .. LEWfWOIHPNEGLOLLLE YT54aTL. .. WVEGIN....... GFEAEFEKSETSFHLTEP SAHMSDAAEYFC VWS, ... ... .
AR000659, TRAVE-3 ANSVIOPDIHITVSEGASLELRCHNYS ¥GATPY. ... .. LEWf¥WNSPGOCGLOLLLE YFSGDTL. .. WOGIE....... GFEAEFERSOSSFNLEEPSVHWSDAAEYFC AWG. ... ... .
AEO0OBED, TRAVE-4 ANSVINLGSHYSYSEGALVLLECHNYS SSWEPY. .. .. LFW¥VOYPNOGLOLLLE ¥TSAATL. .. WEGIN. ... ... GFEAEFEESETSFHLTEPSAHMSDAREYFC AVS. ... ...
H02850 , TRAVE-A ANSVINLDSOVPYFEEAPVELRCNYS S5WSVY. . .. .. LFW¥VOYPNOGLOLLLE YLSGSTL. .. WESIN....... GFEAEFNESOTSFHLEEPSVHISOTAEYFC AVS. ... ... .
AE0O0660, TRAVE-T TNSVIOLDGHITVSEEAPLELECHNYS ¥SGVES. ... .. LEWfWAYSSOSLOLLLE DLTEATO. .. VEGIR. ... ... GFEAEFEKSETSFYLREPSTHVSDAAEYFC AVGDR. . .. . .
L2FENNANECED] TR0 1 MMeITITRERATT PSR NTST TURCSYRE TNV e o TRITVENRENEATHTI Y LWME LTI = NMRFAMYEREEFRFTTSRHT FEFNISTIAORSTISATIVR ™ 47 o



chimeric antibody humanized antibody
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IMGT/V-QUEST



§ ) V.QUEST Search Page - Mozilla Firefox M=
File Edit View Go  Bookmarks Tools  Help

WELCOME ! Im i
to the IMGT/V-QUEST Search page l\éxﬂ

1 { ation
HJHEIERNAHDNM TiBS system®
AT CiEMETICS
INFOEMATION SYSTEM®E

http://ungt. cines. fr

Citing IMGT/V-QUEST: Gudicelh, V. et al. INucl Acids Ees. 2004, 32, W4355-440 PMID: 15215425 |

=" You are m the new IMGT/V-QUEST, upgraded for multiple sequences and with new functionalities. NE!

Analyse vour Immunoglobulin nucleotide sequences

¥  Human B Teleostei
B Ilouse - Atlantic cod
- Channel catfish
- Bambow trout
B Chondrichthyes B Sheep

Analvse vour T cell Receptor nucleotide sequences

@  Human @ 1 on-human primates

@ louse

| 3




Analvse vour Immunoglobulin sequences

Your selection: Human

Your sequences are compared to the Human 1G set from the IMGTA-QUEST reference directory sets

Information
systerm®

http://imgt.cines.fr

Nucleotide sequences

Analysis by batches of up to
50 sequences in a single run

Enter your sequence(s) in FASTA format (FASTA format is required):

® Type (or copy/paste) your sequence(s) into the box below :

FAT393054

JoLyyyLtLoC Lyt tyotat L Laaaayyyrocaatyiyayyigeayec Lyt gyayt c L yuyyayyo gyt ac agooagygo gy
toCotgagactoctootgtgragottotgUattgaccittgytgattact ttat Jagc t gt L oo o Cag oo T oo ey Iasgguac © oga
ghgygtaggtttiocattaagayogaaacttatgytyyyacaacagyaatacygoocgogtotyt gaaagyoagat toatcatctogagagaty
SLLoCcaasayeatoyoctatttyoasatgaacaye el gyaaacc JayyacacayocatatatLactgtaytcooyyyUyt agugot Lat
taccasgaacacttocagoaytgogoocc gy accatyytcaccgto oot oagro o oA caagyyocoatogyt ot Lo oot oo
accotoctocaagagoacctotgyyygoacagyogyocotyyyotgootgytoaagygactact toooo

FATI93055

gLyttt toctLyttgotatttoaaaagutgrocadtgtgagyt goage tygt gyagac t gyaggag oot tOat oo agoc T oo ooy
toootgagactotootgbgoagoctotygyttoacoyicagtagyoaactacat gagot gyt CogoCagyo b o oaggyaagyuye & oga

O or give the path access to a lecal file containing your sequence(s) in FASTA format (FASTA format is required):

FParcourir...

[Start] ’ Clear the form

&) P Internet




IMGT/V-QUEST: analysis of IG and TR sequences M

Information
system®

<3 IMGT/V-QUEST - Microsoft Internet Explorer Z”E”‘}__q http://imgt.cines.fr
Fichier Edition  Affichage Faworis  Qukils 7 !';'
Selection of parameters for the results Selection of ouput

arameters
Displaytype : [HTML % Nb of nucleotides per line in alignment: P

(33 A, Detailed view

1. ] Alignment for V-GENE 5. [ Seduence ofthe JUNCTIORN (nt' and %47 11. IMGT Collier de Perles
2. [#] Alignment for D-GENE 6. [7] ¥-REGION alisnment according to the IMGT numbering © links to IMGT Collier e Perles
3. [¥] Alignment for J-GEME 7. [¥] ¥-REGION translation © IMGT Callier de Pefles (PNG format, slaw)
4. [¥] Results of IMGTiunctiondnalysis 8. [#] W-REGION mutation table © no IMGT Collier de Perles
© with full list of eligible D-GENES 8. [¥] v-REGION mutation statistics
&) without list of eligible D-GEMES 10. W-REGIOMN mutation hot spots

12, Sequences of V- Y-J- orVW-D-J- REGIOM "nt" and 'AA7 with gaps in FASTA 13. Annpdations by IMGTiAUtomat
Access to IMGTIPhyloGene for WY-REGION (ht"

More options

Mh of nucleotides to exclude in 8 Mh of nucleotides to add (or b of D-GENES in IGH
ofthe W-REGIOMN for the |:| exclude) in 3'ofthe V-REGION
evaluation ofthe nk of mutations for the evaluation ofthe JUNCT'QNS default
) ) ; fdefaultis 1)
{inresults 8 and 9) alionment score (in result 13

) B. Synthesis view

Y-REGION protein display fwith color)
Y-REGIOM protein display (mutations diplayed)
Y-REGIOMN mast freguently accurring A
Fesults of IMGTiunctionAnalysis

1. [#] alignment for - GEMES

2 W-REGION alignment according to the IMGT numbetring
3. [¥] ¥-REGIOM translation

4. [¥] ¥-REGIOM pratein display

B = & G

W

Giudicelli et al. Nucl. Acids Res. 32, W435-440 (2004)
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) IMGT/V-QUEST - Mozilla Firefox

http://imgt.cines.fr
File Edit Wiew Go Bookmarks Tools  Help

Sequences aligned with IGHVS-51*03

1. Alignement for V-GENE

FR1-IMGT

Xhe368 IGHVS-51*03 . . -gJaggtgassaasyccgyyyyagtototyaay
AY393054 .

AY393085

AY393089

AY393091

AY393092

AY393094

x56368 IGHVS-51*03
AY393034
AY393033
AY393039
AY393091
AY39309Z
AY393094

x56368 IGHVS-51*03
AY393034
AY393033
AY393039
AY393091
AY39309Z
AY393094

4




) IMGT/V-QUEST - Mozilla Firefox

File Edit \Wew Go

Bookmarks Toaols  Help

6. Protein display (mutations displayed)

whe3658 IGHVS-51%03
AT3I930584
AT3I93083
AT393089
AT3I93091
AT3I9309Z
AY393094

®ho368 IGHYI-51%03
AT3I930584
AYT3ID3033
AT3I93089
AT3I93081
AT3IN3092
AY393094

FR1-IMGT

CDR1-IMGT
[=27-383)

Information
systerm®

http://imgt.cines.fr

FREZ-THGT
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) IMGT/V-QUEST - Mozilla Firefox
File Edt Yiew Go

3. V.- REGION translation

xn56368 IGHVS-31%03

A¥393084 1327
AY393083 1308
AT393039 1255
AT393091 1237
A¥393092 1255

A¥393094 1300

xn56368 IGHVS-31%03

A¥393084 1327
AY393083 1308
AT393039 1255
AT393091 1237
A¥393092 1255

A¥393094 1300
<
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Im

V-DOMAINs: VH and V-KAPPA o8

http://imgt.cines.fr

VH V-KAPPA VH V-KAPPA
V-D-J junction V-J junction

Side view of the V-DOMAINs View from above the CDRs

Mouse(Mus musculus) E5.2Fv CDR3-IMGT= Complementarity determining region (105-117)
V-J junction (104-118)
V-D-J junction (104-118)



Immunoglobulin V-D-J generation
of sequence diversity

http://imgt.cines.fr

3'V-REGION N-REGION  D-REGION N-REGION
totgcgaaaga <) tdaom tg gtggtgactgctat tcc &) gatl(g—
JUNCTION

C AP Y R G D TY DY
tgt gcg cca tac cgg ggt gac act tat gat t
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IMGT/JunctionAnalysis

The international ImMMunoGeneTics information system® - %IS;
Coordinator: M.-P. Lefranc, Montpellier, France http://imgt.cines.fr




THANK YOU
for using IMGT/JunctionAnalysis

THE

INTERNATIONAL
IMWMUNOGEMETICS
INFOEMATION SYSTEME

Im ™S

hdunn
(}mw
1305

Information
system(®

http:/ /imgt.cines.fr

Analysis of the JUNCTIONs

Input % nams V-REZION N1 D-REZION NZ
#1 MeZYZd IGHVT-4-1+#0Z tgtgogagada aga aata
$#2 247269 IGHVl—EQ*DEI tgtgcgagag.lggggggctaagg toatgggt
Input J-REGION J nams D nams YVmut Dmut Jmuat Ngco
#1 MeZ724 ... tttgactactgg IGHJTL*0Z IGHDS-Z24+01 O 2 0 177
#2 247269 .. .actggttogacooctgg IGHIS*0Z  IGHD3-3*#02 O 2 0 13720
Translation of the JUNCTIONs
105 107 109 111 111.2 112.4 112.2 11%2 114 116 118 COR3I-IMET
104 106 108 110 111.1 111.3 112.3 112.1 115 117 frame length
C & R E D 1 N (e ¥ I F D ¥ W
#1 MBZETEd tgt gog aga gaa gat age aat ggo tac aaa ata Lttt gac tac tgg + 13
[ Y E z (e & E AL E E L E LI E H (e W F n 2 W
#2 ZATZ69 |tgt gog aga goly ggg got aag 4tc gaa ttt ttg gag tgg tit cat ggg tac tgg ttoe gac coo tgg + 20

== IMGT/TunctionAnalysis Search page
—» IMGT/TunctionAnalysis Documentation




S(=1E

) IMGT/JunctionAnalysis - Mozilla Firefox

File Edit ‘iew Go Bookmarks  Tools  Help
s
WELCOME ! Im
. . M
to IMGT/JunctionAnalysis G
. Information
TICS syEtemE
THE IMTERHATIOMAL
IMMUNOGENETICS http://imgt.cines.fr
IHFORMATION SYSTEM®
Analyse the JUNCTION of your IG and TR nucleotide sequences
|Reference: Yousfi Monod, M. et al, Bioinformatics, 20, i379-i3845 (2004). PMID: 15262823,
Species: Locus: 3
|H|:|m|:| sapiens V| & O O
IGH IGK IGL
O O O
TRATRE TRG TRD
JUNCTION nucleotide sequences
® Type (or copyipaste) your JUNCTION nucleotide sequenced(s) into the hox below (click here for required format)y:
=A¥393054, IGHVI-49%03, IGHI1+*01 A
tgtagtococgggggtagtgottattaccacgaacacttoocagoagt oo
=A¥393055, IGHV3-53+02, IGHI1+*01 3
tuatEtEaaacccacuaEatgatgatﬁﬁccaccﬁﬁﬁctﬁaatacttccagtact@a‘ :




©) IMGT/JunctionAnalysis - Mozilla Firefox

Fichier ~Edition  Affichage  Aller &  Marque-pages  Outlls 2
A
Im
IMGT/JunctionAnalysis Resul Gl
unctionAnalysis Results GARg _
i Information
TICS system®
Locus IGH Maximum number of mutations : http://imgt.cines.fr
Species Hormio sapiers Y-REGION : 2 D-REGION : 4 J-REGION : 2
P P Deletion criterium : Using patterns
IMGTrepertoire link Locus representation Best D gene choice for a same score : Less mutations
Description of the JUNCTIONS
Click on mutated (underscored) nucleotid to see the original ong:
Input ¥ name V-REGIOH P H1 D-REGION H2 P J-REGION T name D name ¥mut Dmut Jmut Hgc
#1 F70256 IGHV2Z-26%01  totgtacd..... (7% 1 1 1 geagCgLCtynLac coasatatc ..actttgaccactgy IGHI4902 IGHDE-13#01 1 2 1 ©5/15
#2 710257 1GHV3I-7*02 tytgogag. OUREOE  eeenssnssineinens cagetottatooe oo ctactgytacttegatetetgy IGHIZ*01  IGHD2-2%01 O 2 0 9/11
#3  J70B06 IGHV4-31*03  tgtgogagad. c COREEACT. e ea s cact coatgettttgatgtotgy IGHIZ*01 IGHD4-17+01 O 0 0 35
#1 770608 IGHV4-39%05  tgtge. CAGROEE  eeees ACgRTLLLLYYAyt Yyt Tatt, . ... ETIeate h e ie o Y Loatgettttgatatetgy IGHIA®0Z  IGHD3-3+01 O 0 0 12/17
#5 7706810 IGHV4-34*09  totgogagad. EROUTRT  eeee.s cgatttttoyagtoottatt. .. .. cecya oA tgatgettttgatatetgy IGHI3*02  IGHD3-3%01 O 0 0 9/12
#6 77/0611 IGHV4-559*01  tgtgogaga. . - Y tggtaactataa. tgooggegtty ...actggttogaccectgy IGHIS*0Z  IGHD3-9+%01 O 2 0 9/13
#7 770613 IGHV4-59%01  tgtgogagay. e CAagragCtyytac otooet ....Ctttgactactyy IGHI4+02 IGHDE-13*01 O 0 0 4/
#3 770614 I6HV4-59*01  tgtgogaga. . CACLALER eeveernerneenen LLCOEHACEEAL. ... e1e1e1e1 4 A gactactgy IGHI4*02 IGHD3-16%*01 O 2 0 7/14
#9 770615 IGHV4-59*01  tgtgogagag. gocty OLARATAGIT. e ee s tttoggas .tactggtacttegatctetgy IGHIZ*01 IGHDS-Z4*01 O 2 0 /13
#10 7706816 IGHV4-34*01  tgtgogagad. 1e 1+ S [EiA e 11 S ttooe ...ACtggttogaccoctyy IGHIS*0Z  IGHD3-16*01 O 0 0 &/8
#11 770620 IGHV4-30-4*01 totgogagaga BE e gyyyCoygatogtt.. ... oy .gatgettttgatatotoy IGHIA*02 IGHD3-16+01 1 4 0 5/5
#12 770671 IGHV4-39*01  tgtgogagaca COACHRLELALOT  vvevrnernnnsrns LECOITHATEL v v vy EOACCEEE  weeaas ttgactactgy IGHT4%02 IGHD3-16%01 O 1 0 1z/z21
#13 770627 IGHV4-39*06  tgtgogagags ¢ tgoccogotoCctUocaaaat e LA=UAA=Tu =L ote h s A vTe e N LRETEACT  eeees tttyactactgy IGHI4*03 IGHD3-10%01 O 0 0 15/z8
v
{ ¥
Terming




The eleven IMGT amino acid classes My
" N " " T'u.‘s systerm®
according to the physico-chemical properties
“olume' classes ‘Hydropathy' classes
in A Hydrophobic Meutral Hydrophilic
Yery large 184-228 F Wy b
Large 162-17 4 | L Il k. R
hedium 138-154 K E Q]
Small 108-117 C F T D [
Yery small B0-90 A, (5 =
= = = L
Aliphatic = = Basic =2 =
] = =y T
T
| | | | |
Lncharged Charged LIncharged
| |
Monpolar Falar

Pommie et al. J. Mol Recognit. 17, 17-32, 2004



IMGT/JunctionAnalysis: analysis of the |G and TR junctions

JUNCTION alignments with translation and IMGT AA classes

Click an mutated {underlined} amino acid to see the ariginal one: I:l

#1

#2

#*3

#4

#5

#6

*7

#3

#3

AY393054

AY383055

AY393058

AY383072

AY393088

AY383039

AY393091

AY383092

AY393094

104

tot

tgt

tot

tgt

tot

tgt

tot

tgt

tot

105

106

107

gay

cag

gay

cag

108

109

agc

110

CCC

tat

CCC

111

111.1

e

tat
oo
tat
oo

tat

111.2

111.3

112.3

112.2

tac

tat

tac

tat

112.1

T

tac

ccc
cat
ccc

cat

112

CAac

gat
P

cCct

1=

gat

cCct

1=

gat

113

E
gaa

E
yaa
gaa

yaa

ggg

gat
gag

114

115

cac tto

togg
goa
i)

Cog

ttc

Tttt
ttc

> IS

gat
gag

gca
W

Cog

Tttt
ttc

116

a

cag

a

cag

cag

cag

gac

gac

gac

Information

Tics system®
http://imgt.cines.fr
117 118
] i
cag T
¥ i
tac etuls]
] i
cag T
] i
cayg etuls]
P i
coo etiriy
N -
cte etuls]
P i
coo etiriy
=
gte tyy
P i
coc T

Yousfi Monod et al. Bioinformatics 20, i379-i385 (2004)
Pommié et al. J. Mol Recognit. 17, 17-32 (2004)



Im

IMGT/3Dstructure-DB: analysis of 3D structures Mg

Gene
+t, Collier de perles - Netscape Tiey
Eichier Edition  Afficher  Aller  Communicator  Aide http:/imgt cins<ifr
# ,q!vSignets J’{, Adresse:IgtSd.igh.cnrs.fr.-"cgi-binfcollier_perlesEF'.cgi?domcode=‘l HZHHD O0Ename=B124C0R1=8COR 2=8LC0 R 3=20%zpecies=HLIMAN j ﬁvlnfos CONNEREs m

=
Collier de Perles : HUMAN IGHY V-DOMAIN from B12 (PDE: 1hzh H]
[5.5.20]
5
D
D N)F
D e s A
1 S .
Y Q /
Y P
M Q G G ss( N A
D L V) 28| S| a9 | T) ss| W E
v R A H A G U F
Whe(Q A ) +1 M S
G C| ==(C VY =(M T
K G Y S R E F
DM 0 O_© O @G
T E vV K A Q V Q
T \ A V) 4P 3} ={R D
\) K T 5 L
I K D A R
V) (P A G)e S
S
5
E|=‘ﬂ}=| |Document : charge

Kaas Q. et al. NAR 32 D208 D210 (2004)
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IMGT Collier de Perles : Homo sapiens (Human) IGHY _1 V-DOMAIN from 2F5 (PDB: 1ugk_B)

CDR-IMGT lengths [10.7 24]



From IMGT Colliers de Perles or from domain/chain sequence D

Gm Information
Tics systerna
41V - TRP (W) http://imgt.cines.fr
Extended conformation
chain : 1u8k B S1easd
— 137.12
0.0
Residue local structure

IMGT Num  Code 1C Code 3C Chain - Domain iTmNCWPD'HBNPD'CWSSH Tot Total number of atomic pair
Info 61 E GLU  1uBk_B WH & 6 O 0O 6 0 O contacts
Infg | Z1v1 = LEL L B 0 0 17 ey 0 NCo0 Number of non covalent atomic
Info  22Vv1 T THR  1uBk_B WVH 8 B ©0O 0O 8 0 O
Info  23V1 C CYS  1uBk_B WVH 10 10 ©0 O 10 0 O Pol Number of polar atomic pair
Info  39V1 Y VAL  1uBk_B VH 2 2 1 0 A 0 0 contacts
Info  43V1 R ARG  1uBk_B VH 2 2 1 0 1 0 0 HB Number of hydrogen bonds
Info  51V1 E GLU  1uBk_B WH 2 2 1 0 A 0 0
Info  52V1 w TRP  1usk B VH BN ¢ 9 & ey 0 NPol Number of non polar atomic pair
Info  53V1 L LEU  1uBk_B VH 15 15 1 1 14 0 0 contacts

o 54V A ALA  1uBk_B VH 1B 18 4 2 14 0 O Cov  Number of covalent links (other

Info  55V1 ' ILE  1uBk B WVH 2 2 1 0 1 0 0O than chain covalent links)
Info 78V ' ~E s B 7 9 5 ey 9 SS  Number of disulfide bridges
Infe 87V Y VAL  1uBk_B VH 11 11 1 0 10 0 0
Info 8BV v VAL  1uBk_B WVH & 6 =2 0O 4 0 O
Info  88V1 L LEU  1uBk_B WVH 3 33 1 0 32 0 0
Info  102V1 ¥ TYR  1uBk_B WVH 5 5 0 0O 5 0 O
Info  103V1 F PHE  1uBk_B WH 18 18 2 0 16 0 O
Info  104V1 C CYS  1uBk_B WVH 26 26 0 0 26 0 O
Info  105V1 A ALA  1uBk_B VH 1 1 1 0 0 0 O




Who is using IMGT?

Medical research:
allergies

autoimmune diseases

AIDS

leukemias

lymphomas

myelomas

translocations

detection of residual diseases

http://imgt.cines.fr

Biotechnology related to
antibody engineering:
chimeric

humanized

human antibodies

sckv

combinatorial libraries
intrabodies

Veterinary research:
|G and TR repertoire
domestic and farm species
wild species

Comparative and

developmental immunology:
evolution of the adaptive immune
system
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