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When and why was IMGT
created?



IMGT birth and objectives

IMGT was created in June 1989, following the Human Genome
Meeting HGM, at New Haven, USA.

* Thomas Shows and Ken Kidd, meeting organizers
* Lap Chee Tsui, chromosome 7 responsable
* Claude Boucheix (CD nomenclature)

1. At New haven, entry of the 16 human T cell receptor gamma
genes (TRG) in the genome database, Genome Database

(GDB).

2. IMGT was created to answer the need to manage the T cell
receptor (TR) and immunoglobulin (IG) genes and to enter
them in the generalist databases.
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Why was IMGT necessary?

1. Unique structure of the immunoglobulin (I6) and T cell
receptor (TR) genes.



Genomic DNA in germline configuration
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V-GENE

>X62106.0|HSVI2|Homo sapiens VI-2 gene for immunoglobulin heavy chain

tgagagctcc gttcctcacc [atggactgga cctggaggat cctettcttg gtggcageag 60
ccacdgggjaa gaggctccct agtcccagtg atgagaaaga gattgagtcc agtccaggga 120
gatctcatcc acttctgtgt tctctccafa ggggcccact cccaggtgca gctggtgcag 180
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Genomic DNA in germline configuration
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Why was IMGT necessary?

2. Huge diversity of the immunoglobulin and T cell receptor
repertoires.



Spacefill 3D representation of an Ig6 U

Tics system®
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VH: V-DOMAIN of the itrono globulin heavy chain

VL: V-DOMAIN of the iteunoglobulin ight chain

CHI, CH2, CH3: C-DOMAIN of the ummunoglobulin heavy chain
CL: C-DOMAIN of the immunoglobulin light chain

-4 VH cotresponds to the V-D-J-REGION (i green (V), orange (DT)) of the heavy chain,
o VL cotresponds to the V-J-REGION (in green (V) and yellow (T7) of the light chain,

The Immunoglobulin FactsBook, 2001



Immunoglobulin (IG) T cell receptor (TR) et
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The Immunoglobulin FactsBook, 2001



Immunoglobulin IgG
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Immunoglobulin (IG) synthesis
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genomic DNA V
(IGH Locus 14932)

rearranged
DNA

MRNA

2 x 102 different IG % §
per individual

IMGT Repertoire, http.//imgt.cines.fr



Immunoglobulin (IG) synthesis
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150
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What was the first goal?

http://imgt.cines.fr

CONTENT

1. Immunoglobulins AND T cell receptors
2. Human AND other vertebrate species

DATA

1. Genes AND adlleles

2. Sequences (germline AND rearranged)

3. Polymorphisms: genomic AND somatic hypermutations
4. 3D structures



IMGT® Web resources £ o
IMGT ReperTOire 10,000 pages HTML http://imgt.cines.fr

Chromosomal localizations
Locus representations
Genes tables
Potential repertoire
Alignments of alleles
Protein displays
IMGT Colliers de Perles...
IMGT Index
IMGT Bloc-notes

Interesting links, PubMed,
Meeting announcements
IMGT Immunoinformatics page,...

IMGT Education
Tutorials, IMGT Lexique, ...




Im
Mud

Human IGH locus

G ene

Information
systenr®

Tics

http://imgt.cines.fr

Go-g
=t
Q9-2
£9-
(=gt
pari= il

F-29-110)
aa-1L

Ga-L

IFarA
[

ZLE

£iE
ti-E
L2110
GiE
RN
[R=FRAI

L2
LG

L1
G2
08t
L&

JE——

200 kb

Ldfe

fi=gl|l)

5"

Chromosome

14932.33

Ei s

L b

0

L Al
Z- Al

!
Bl
Fratl)
e

L-£)

e

Gt-E
L-aEd1
0g-&
LG5

[RR=2{1])]

THE
£5E
(=21}
FEE
el
054
I5E
==
65t
09-E
HO
THE
L2l
£8E
£

400 kb

P
L-Zzdn
£2-2

el

G2
L-gZ00)
927
L-az4n
a0
Fia¥d
8T
Lz
GE-E
0E-E
L)
z-0EE
LE-
L-LEA]N)
TEE
£ET
L-gE411)
TEEE
FE
L- et
GEE
0g-g
LEE
BE-E
L-geLn)
GE
Ot-1
L-otA1)
[R5

600 kb

=
=211
-5t

o
LE

ZEEAnn

gl
[
oL-g
LEE
L1 L

zZLel
Hifije s EbE

L-EL0

FLoL

GLE

ufijog
[R=TRA]}]

aL-g
L)
AL
LS
gL

Gl-2

Q0Z-&
-0z

LEE

200 kb

L4

= ogeqg

t
L bi ﬂw|.||

L2
£l

=
2
=
]
=
—

Enhancer -
45 =

o
=

b=1
-+

magt.cines.fr

//l

IMGT Repertoire, http



Im
M uno

Human IGK locus

G cne

Information

systenr®

Tics

http://imgt.cines.fr

Centrameric

El-dl
El-alk

(3 il
oL-dz

Er-al

Er-al

g-dl

£-adE

Chromosome

200 kb

1

]

[

5|

2p11.2

400 kb

ag-ade
B2
= i 1

Lol

= i
SC-0E

H

|
S [
ol

l2-i19

a-ae
=Y i
g1-ade

L339 [1

21-a1 0

S1-31 O

1

S1-dg Ly -
ol i
L

£E- L
FE-E
SE- L
9e-E
LETL
L=t
BE- L
0F-2

1) g
BE-al
gE-dz
LEL
qE-dz
SE-dl
FE-dE
£e-adl

ce-dl
(3

~B00 kkh

1 600 kb

¥l T m
Sl-E
a1-1 0

21-1 0

BE-T --d

-2
LE-E
futoud &

Telomeric

1820 kh

- 3

Enhancers

IMGT Repertoire, http://imgt.cines.fr



Human IGHV genes on chromosome 14 at 14q32.33
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IMGT Alignment of alleles Vg
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IMGT databases and tools



/ Sequences

IMGT/LIGM-DB
IG and TR
(150 vertebrate species)

IMGT/PRIMER-DB

IG and TR
(11 species)

r
|||l""‘.'.
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o

IMGT/PROTEIN-DB R

IMGT/GENE-DE
IG and TR
human and mouse
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Information
system®
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Genome

IMGT/Genelnfo

/ MGT /LocusVie
—~ GT/GeneSearc
\ MGT/GeneVie

.

(HLA and MHC/NHP)

o

© Copyright 1995-2004 IMGT, the international ImMunoGeneTics information system®

IMGT/MHC-DB R R R IMGT/3Dstructure-DB G HN IMGT /StructuralQuery

IG, TR and MHC

<

2D and 3D structureS/




I IMGT Marie-Paule page: IMGT repertoire - Netscape

Fichier Edition  Afficher  Aller  Communicator  Aide

Locus represgntation: Human TG =
Human IGL 22q11.: I]Tl
WELCOME! M
centromeric to IMGT/GENE-DB 1-}*'[[“
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Giudicelli V. et al. Nucleic Acids Res. 33, D256-D261



MGT/LIGM-DB Consultation module ¥3 - Netscape

Fichier Edition  Afficher  Aller Communicatar  Aide

5 Wt' Sigrets J{. Adresze Ihttp:a’.-’ligm.igh.u:nrs.fr:81Ddfcgi-binflMGTlect.iv j ﬁ' Infos connexes ﬂ
Booiiziiziize A Laziic -
FT  V-GENE x|
& I
FT M ugs
FT Created by BIarie—Faule Lefranc (CIHES, BMontpellier IT Wnisrersity, Francey GL"I?I.E
FT htt[u:i'ﬁh‘l.gt.l:il‘l.l!i.ﬁ‘ Imformation
FT - Ti_{‘ﬁ s ystemE
FT IMGT/LIGM-DB DN LINE, HERE YOUARE!
FT V-REGIOHN
FT eveeseetesessetesseensestsseassseesestesessesesssteseetsseassseestreesessesesseesssecssesssseasstemesessesesseessseresssesseassfemsseesssesseesseresssseseasstemssessessssetesseeesssassssstensstensssssetesseeesetasessatssestanessanetestetestatase sats tataneseanet et eeeseaense et aenensrs
FT
§$ Five types of search are available : select one by clicking on the button
FT
§$ FRL-LHGT catalogue ? accession nurmnber, mnemonic, definifion, creation date, length, aonotation
FT evel
FT 1=t-C¥3
FT CDR1-TMGT TG..102
FT fAA_IHGT="2? Lo 357
FT ftranslation="33DVEEYHT"
FT FRZ-IMGT 103..153
FT fAA_IHGT="39 to L&
FT ftranslation="VauvooHPGEAPELMIT™
FT CONZERVED-TRP 109, .,111
FT CDRZ-TMGT 154, .162 |
FT fAA_IHGT="56 Lo L5ar
FT Jtranslation="DV3"
FT FRI-IMGT 1g63..270
FT fAA_IHGT="66 to 104, Ad 73, 51, 52 missing™
FT ftranslation="KRP3GVPDRFIGSEIGNTASLTISGLOAEDEADYYC
FT Znd-CY¥3 Z268..270
FT CDRI-TMGT 271..297
FT fAA_IHGT="105 Lo 113
FT ftranslation="C3TLGITTF"
XX
a0 SJequence 297 BP; 60 A; 93 C; 71 G; 73 T:; 0O other;
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| (== \Document : chargé o




Y3 IMGT /LIGM-DB Consultation module 3 - Mozilla Firefox Ti{“-:

File

IMGT/LIGM-DB Mot

Edit  Wiew Go Bookmarks

Gene

Tools  Help

Z20—=-T—-3JOOMLMO

Information
syslemE

http.%ugtiil es.fr
FH Eevy Location/Cualifiers

FH

FT L-V-D-J-C-3EQUENCE| <1..375>

FT fpartial

FT ddb_xref="taxon:9608"

FT fcell_type="B—cell hvbridoma ZF7'

FT fIHGT;nDte="autDmatically annotated with INGT toolza™

FT Jorganism="Homo sSapiens'™

FT V-D-J-REGICH 1..375

FT Stranslation="OVHLVESZGGAVFHPGRSLRELERLASGFTFSSYGMHWYROALP

FT ARGLEMVAYV IWYDGANEY FADSVEGRF TISRDNSEN TLYLOMNILEAED TAVYTC

FT AEHEVTIAALGRERGAGHMDVIIGOZTTVTWIST

FT V-REGION 1..296

FT fallele="IGHW3-33*%01, putatiwve'™

FT ene="IGHVI-33" H
i e et 126.667 sequences from 223 species
FT fputative_limit="3' =ide'r
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FT LR

FT FR1-THGT 1..75

FT ALL IMGT="1 to Z6, AL 10 is missing"
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FT CDR1-TMGT TE. .90 IMGT-ONTOLOGY'

FT JAop TMGT="27 to 347 s
r e R — 277 IMGT labels for sequences
FT FRZ-TINGT 100, .150

T g = R, 285 IMGT labels for 3D structures
FT Stranslation="MHWVREQAP AEGLETW WLV

FT COMNIERVELD-TERP 106, .1058

FT CDRZ-TIMGT 151..174 a

FT .-"'ILJ‘-L_IHGT="55 to /3™ SO (Sequence ontOIogy)-

FT Stranslation="IWYDGINE™

FT FRZ-INGT 175..288 67 IMGT Iabels
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Crane o




.......... .gagga
aggtgtccag
gtccctgaga
ggtccgccag
ttacatatac
gaattcactg
tgcgagagat
cctggtcacc
cagcacccag
ggagccactc
acccagccag
cacacagtgc
ccaggatgtg
tccacctacc
cgaggacctg
tgcctcgggt
acctgagcgt
gccatggaac
gctaaccgcc
gccgecgtceg
cttcagcccc
gaagtacctg
gaccagcata

ggtgggccac
taaacccacce

cDNA (in databases: mRNA)

ttcaccatgg
tgtgaggtgc
ctctcectgtg
gctccaggga
tatagagact
tatctgcaaa
tcttgtaatg
gtctcctcag
ccagatggga
agtgtgacct
gatgcctccg
ctagccggca
actgtgccct
ccatctccct
ctcttaggtt
gtcaccttca
gacctctgtg
catgggaaga
accctctcaa
gaggagctgg
aaggacgtgc
acttgggcat
ctgcgegtgg
gaggccctgce
catgtcaatg

aactggggct
aactggtgga
cagcctctgg

aggggctgga

cagtgaaggg
tgaatagcct

gtgctatatg
catccccgac

acgtggtcat
ggagcgaaag
gggacctgta
agtccgtgac
gcccagttcce
catgctgcca
cagaagcgaa
cctggacgcc
gctgctacag
ccttcacttg
aatccggaaa
ccctgaacga
tggttcgctg
cccggcagga
cagccgagga
cgctggceccett
tgtctgttgt

ccgctgggtt
gtctggggga
attaagcttc
atgggtctca
ccgattcacc
gagagtcgac
ttatggtttc
cagccccaag
cgcctgcectg
cggacagggc
caccacgagc
atgccacgtg
ctcaactcca
ccceccgactg
cctcacgtgc
ctcaagtggg
cgtgtccagt
cactgctgcc
cacattccgg
gctggtgacg
gctgcagggg
gcccagccag
ctggaagaag
cacacagaag
catggcggag

ttccttgttg
ggcctggtca
agtacctatg
agtattagta
atctccagag
gacacggctg
agtccctggg
gtcttceccege
gtccagggct
gtgaccgcca
agccagctga
aagcactaca
cctaccccat
tcactgcacc
acactgaccg
aagagcgctg
gtcctgecegg
taccccgagt
cccgaggtcc
ctgacgtgcc
tcacaggagc
ggcaccacca
ggggacacct
accatcgacc

gtggacggca

cttttttaga
agccgggggg
ccatgaactg
gtagaagtga
acaacgccaa
tctattactg
gccagggaac
tgagcctctg
tcttceccceca
gaaacttccc
ccctgeeggce
cgaatcccag
ctccctcaac
gaccggccct
gcctgagaga
ttcaaggacc
gctgtgccga
ccaagacccc
acctgctgcece
tggcacgtgg
tgccececgega
ccttcgctgt
tctcctgceat

gcttggeggg

cctgctactga 1560 ...

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500

I]I]
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cDNA .
(2
.......... .gagga ttcacdatgg aactggggct ccgctgggtt ttccttgttg cttttttaga 120 Ties e

aggtgtccag tgt 180 http://imgt.cines.fr

N o PRI C X -cdtggly gccagggaac 480

3°UTR

H I I T
5°UTR FR1-IMGT : !FRZ-IMGTi | FR3-IMGT
c® vy | c®

L-REGION V-REGION D-REGION JUNCTION
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The IMGT-ONTOLOGY concepts

IMGT/LIGM-DB Consultation module ¥3 - Hetzcape

Fichier Edition  Afficher  Aller  Communicator  Aide
PR
al

ID HECOMFRAL IMGT/LIGM annotation : autc\matic; HUM: 375 EP.

XX

AC L39956;

XX

T Z8-3EP-2001 (Rel. Z00139-5, arriwved in LIGHM-DE )

oT 13-NoV-2001 (Fel. Z200146-2, Last updated, WVersion 2)

XX

LE Homwmo sapiens monospecific anti-ssDNA antibody heavy chain wvariable region
LE mENL, complewentarity determining regions 1-3 and frawework regions 1-4.
DE H

LE EMNL; rearranged configuration; Ig-Heavy; regular; functlionality —_—
DE productive; group IGHV; subgroup HV3I: specificity anti-DNA single—-stranded
DE [2=2) [human] .

KK

Eur antigen receptor; imrunoglobulin superfamily: Igr Ig-Heavy: wvariable:

Eur diversity; joining; hvbridomwa; irmmunoglolbulin.

A

Homo sapiens (human)

o PURAryOLea: Netazoa: Ghordata; Vertebrata:; Mammalis: Eutheria; Primates:

iz Catarrhini; Hominidae: Homwo.

HX

i) [1]

RF 1-375

RX MEDLINE: 96195155.

288 Mitamwura K., 3uenaga R., Wilson KE.EB., ibdou N.I.:;

RET " gene sedquences of human anti-ssDNL antibodies secreted by lupus-derived
RT ChE-negative B cell hvbridomas™:

RL Clin. Imrunol. Imgunopathol. 75(2) :152-160(01996) .

XX

IR EMEL: L39956.

XX

FH Eevy Location/Cualifiers

FH

FT L-V-D-J-C-3EQUENCE <1..375>

FT fpartial

E |="|D'= | |D|:|cument : charge
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The IMGT-ONTOLOGY concepts

Im

Information

Z20—=-T—-3JOOMLMO

I IMGT/LIGM-DE Consultation module ¥3 - Mozilla Firefox = ,rI;l.c,s._., e
Fil=  Edit ‘jew Go  Bookmarks Tools  Help I”@://nmgt.cmes.fr
FH Eevy Location/Cualifiers LI
FH

FT L-V-D-J-C-3EQUENCE| <1..375>

FT fpartial

FT ,-“u:SI.‘t:u_:-:]‘:Ef=nta:-:-:ln:QEI:IE= ‘ OBTENTION

FT ,-“cell_tgrpe="B—cell hvbridoma ZF7'

FT — i i tools"

FT Jorganism="Homo sSapiens'™

FT V-D-J-REGICH 1..375

FT Stranslation="0VHLVESGGAVFHPGRESLELERLLS S

FT ARKGLEMVAVIWYDGENEY TADEVEGRF TISRDMNIENTLY

FT AFEHVTIALAGRRGAGHDVWGOGTTVTWVIS™ C LASSI FI CATI ON

FT W—REGION I..296

FT fallele="IGHW3-33*%01, putatiwve'™

FT Sgene="IGHUTI-33"

FT Sk D= R SRS - =

FT fputgtive_limit="3' =ide'r

FT Stranslation="OVHLVEIGGAVFHPGRSLELZEL o
FT ARGLEMVAVIWYDGENEY TADIVEGRF TISRDMNIENT

o p NUMEROTATION

FT FR1-THGT 1..75

FT ALL IMGT="1 to Z6, AL 10 is missing"

FT Sftranslation="OVHLVEIGGAVFHPGRSLRLIELLS"

FT CDR1-TMGT S

FT ALL IMGT="27 to 34"

FT ftranslation="GFTF33¥GT

FT FRZ-TINGT 100, .150

FT ALL IMGT="39 to 55"

FT Stranslation="MHWVREQAP AEGLETW WLV

FT COMNIERVELD-TERP 106, .1058

FT CDRZ-TIMGT 151..174

FT ALL IMGT="S56 ta A3

FT Stranslation="IWYDGINE™

FT FRZ-INGT 175..288

FT ALL IMGT="66 to 104, AL 73 is missing”

FT Stranslation="YYADSVEGRFTIZREDNSENTLYLOMNILEAED TAWYYC ™ ;l
Crane o




IMGT/V-QUEST



IMGT/V-QUEST i

Tics
http://imgt Giraifr

Alignment for V-GENE

AFA02940 SCore
xe2109 IGHV1-3%01 ll4a
=e=2107 I I~ 1110
Mogg37 IGHV1-5+%01 aL57
LOG6G1lzZ IGHV1-46*073 Q45
x92343 IGHY1-46%01 945

Alicnment for J-GENE

AFA0Z SCore
JOoZ25q IGHIZ*01 181
¥BE355 IGHJIG Uz 179
X8B3I55 IGHJIZ*OZ 72

GTGCAGCTGCTCGAGCAGTCTGGGGCT  GAGGTGAGCALGCCTGGGGCCTCAGTALAGGTTTCCTGCA
B T o Ta s it sy it P B et B o ey
[ O el N L LONRRE SRR P — oy B e o r s
R T e S e B i ey I —— Y i I ———— B s 2
CA.GT. B e eGaTe e e erennnnnn S N S
5 W SO S, Y S

CTTCACGGGGOGEGAC GO T I TGEACGTCTGGGGOCALGGRACCACGGTCACCGTCTCCTCA
welateanari B e e e L S P S L e P e T x

A e Ly L R e ol e o s S T e T S T T e T ST T e
P e T e v v i v i L v it je i T =

—\ )

V-GENE

¥
JUNCTION  J-GENE

Giudicelli et al. Nucleic Acids Res. 32, W435-W440 (2004)
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http://imgt.cines.fr

Citing IMGT/NV-QUEST: Brochet, X et al., Mucl. Acids Res. 36, W503-508 (2008). EMID: 185030587 NEaA

=~ From the Version 3.0.0 of IMGT/V-QUEST, gaps in CDR1-IMGT and CDR2-IMGT are placed at the top of the loops

Currentversion: 3.1.2 (18 July 2008)

Analyse your Immunoglobulin nucleotide sequences

@ Human @  Teleostei

@ Mouse - Atlantic cod
- Channel catfish
- Rainbow frout

@ Rat
@  Chondrichthyes @& Sheep

Analyse your T cell Receptor nucleotide sequences

& Human @  Monhuman primates




Information
syslenE:

Analvse vour Immunoglobulin sequences ,
= = T C5
1

http://imgt.cines.fr

Your selection: Human

Your sequences are compared to the Homan 1G set from the [MGTA-QUEST reference directory sets

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

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

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

+1¥393054 A |
gctgggttttcct t gttgctat tttaaaaggt gtccaat gt gaggt g agctggt ggagtctgggggaggc t tggt acagooadgooogo
tocctgagactotoctgigoagottoctgyat tyacctttyytgat tactttatyaget gt toogocagye tcoagygaagyagac tgga
gtogggtagytttoat taagage gasactt at gyt gogacaacagaat acgooge gt ot gtgaaagyoagat tcatcat ot o gagagat g
attocaasagoatcgoctatttgoasatgaacagoctgyaaaccgaggacacagecatatat tactgtagt coogggggt aghgottat
taccacgaacacttocagoagt goggooogygeaccatgytocacogtotoctoagooctocaccaagguooccateggtot toooootgge
accoctootoocaagagoacchotgggyoacadogoectyygctyoc gyt caagyyactacttocoo

+L¥393055
gotgggttttocttgbtgotatttoassagyt ghocagt ghgaggt goage togt gyagac tygaggagoe t tgat coage o tooooogg
toCctgagactotoctytgoagooictyggt teaccyt cagtagoaas tacat gagot gygt oo gocagye tcoaggyaaggogotgga) ¥

) Or give the path access to alocal file containing your sequence(s) in FASTA format (FASTA format is required):

Farcourir...

’Start] [ Clear the form

Ej 8 Internet




Iln
Selection of Mr:

G
results displays - Tios

| http:Himgt.cines. fr - IMGT/-QUEST - Microsoft Internet Explorer,

Fichier ~ Edition  Affichage  Faworis  Qutils 7

Information
syslenE:

1 . . 1)
for ‘Detailed view http://imgt.cines fr
\ .
Selection of parameters for the results
I
Displaytype: HTHL Mb of nucleotides per line in alignment: | 60
O A. Detailed view
1. [4] Alignment for Y-GENE 5[] Sequence of the JUNCTION {nt' and W7 1 IMGT Collier de Perles
2. [¥] alignment for D-GEME 6. [¥] w.REGION alignment according ta the IMGT numbering © links to IMGT Callier de Perles
2. [¥] Alignment for J-GENE 7. [¥] ¥-REGION translation © IMGT Collier de Perles (PNG farmat, slow)
4. [¥] Results of IMGTiunctionAnakysis 8. [J %REGION mutation tahle © no IMGT Callier de Perles
) with Tull list of eligile D-GEMNES 8. [J ¥-REGION mutation statistics
& without list of eligible D-GEMEsS 10. [] ¥-REGION rutation hot spots
12. [] Seguences of ¥-, V-J- or¥-D-J- REGION ('nt' and 'AA% with gaps in FASTA 13. [ Annotations by IMGTiAUtomat

Access to IMGTIPhyloGene for WV-REGION ('nt?

(® B. Synthesis view

1. [¥] Alignment for ¥-GEMNES

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

4. W-REGIOM protein display

: W-REGION protein display fwith color

; W-REGION protein display (mutations diplayed)
: W-REGION most frequently occurring A%

; Results of IMGTiunctionAnalysis

oo o4 T h

Atlvanced parameters

Selection of IMGT reference directory set F+ORF+inframe P V| @ with all alleles O wWith allele =01 only

default % |in 3W-REGION

default ™ |in D-REGION
default * |in 5U-REGION

Selection of parameters for IMGT/JunctionAnalysis  Mb of D-GEMNES in IGH JUNCTIONS {default is 1 default Mumber of accepted mutations:

Mh of nucleotides to exclude in 8' of the VW-REGIOM for the
evaluation ofthe nb of mutations (in results 8 and 9) Mhb of nucleotides to add (or exclude) in 3' of the V-REGION for the evaluation of the alignment score (n result 1)

More options for Detalled view =
Giudicelli Vet al.




| http:ffimgt.cines.fr - IMGT/V-QUEST - Microsoft Internet Explorer,

Fichier

Edition

Affichage  Faworis  Outils 2

Information
systemE

pdf -

Selection of parameters for the results

Display type :

) A Detailed view

Nb of nucleotides per line in alignment: m

il Alignment for Y-GEME 5. [] Sequence ofthe JUMCTION {'nt' and 'A47

24 Aligniment for D-GEME . YW-REGIOM alignment according to the IMGT numbering
7
a

3. [¥] Alignment for J-GEME . [¥] ¥-REGICM translation

4. Results of IMGT/JunctionAnalysis . [ ¥-REGION mutation table
) with full list of eligible D-GEMES a. [ v-REGION rautation statistics
& without list of eligitle D-GEMES 10. [] ¥-REGIOM rnutation hat spots

12. [] Bequences of Y-, v-J- or-0-J- REGION {nt' and ‘A4 with gaps in FASTA
Atcess to IMGT/PhwloGene for W-REGION (nth

s

http://imgt.cines.fr

Selection of
results displays
for ‘Synthesis view’

13. [] Annotations by IMGTiAutornat

() B. Synthesis view

1. [#] Alignrment for Y-GENES

: YW-REGION protein display fith calor

i W-REGION alignment according to the IMGT numbering
3. [¥] ¥-REGICON translation

; W-REGION protein display (mutations diplayed)
; W-REGIOMN rmost frequently occurring A8

L I =2 B ) |

4. W-REGION protein display

: Results of IMGTiunctionAnalysis

Advanced parameters

Selection of IMGT reference directory set F+0ORF+ inframe P

4

Selection of parameters for IMGT/JunctionAnalysis

Mb of D-GEMESs in IGH JUNCTIONS (defaultis 13 | default Mumber of accepted mutations:

Mb of nucleatides ta exclude in 5' of the Y-REGION for the

evaluation ofthe nb of mutations {in results 8 and )
More options for Detailed view B

& with all alleles O With allele *01 only

M of nucleotides to add {or excludg) in 3' ofthe Y-REGION far the evaluation ofthe alignment score (in result 1)

default  |in 3w-REGION

default »

default »

in D-REGION
in 5J-REGION




| hitp:Himgt.cines. fr - IMGT/V-QUEST - Microsoft Internet Explorer, .
. Information
Fichier  Edition  Affichage Faworis  Qutils 7 DC” - v | B TICS syslem®
http://imgt.cines.fr

Selection of parameters for the results

Display type ;| HThL v Nb of nuclectides per line in alignment:

O A. Detailed view

11. IMGT Caollier de Perles

@ links to IMGT Collier de Perles

O IMGT Collier de Perles (PMNG farmat, slow)
O no IMGT Collier de Perles

i Alinnment for Y-GEMNE 5. [] Sequence ofthe JUMCTION ('t and SA7

2. Alignment far D-GEMNE G. W-REGIOMN alignment accarding to the IMGT numbering
7
g

3. [¥] alignment for J-GEME . [#] *-REGION translation
4, Results of IMGT/JunctionAnalvsis . [ %-BEGION rnutation table

O with full list of eligible D-GEMNES 9. [ ¥-REGION mutation statistics
& without list of eligible D-GEMNES 10. [ V-REGIOM mutation hot spots
12. [] Sequences of Y-, v-J- or Y-D-J- REGIOM {nt' and 'A47 with aaps in FASTA 13. [ Ann Advan Ced
Access to IMGTIPhylaGene for W-REGION {'hth t
@®B. Synthesis view
1. [¥] alignment far - GEMES 8
i W-REGION alignment according to the IMGT numbering B.
3. [¥] W-REGION translation 7. [¥] w-REGIOM most frequently occurring &4
4 W-REGION protein display a. Rsﬁ of IMGTiunctionAnalysis
Atvanced parameters
Selection of IMGT reference directory set F+0RF+ in frarme P V| & with all alleles O With allele *01 anly
default ¥ |in 3%-REGIOM
Selection of parameters for IMGTJunctionfnalysis 3 i i default » Mumber of accepted mutations:
I lys Mhb of D-GEMES in IGH JUNCTION= {defaultis 1) 4 default % | in D-REGION
default ¥ |in 5'-REGION
M of nucleatides to exclude in 5' of the V-REGIOMN far the
evaluation of the nb of mutations (in results § and 9) Mb of nucleotides ta add {or exclude) in 3' of the W-REGION for the evaluation of the alignment scare (in result 1) W

More options for Detailed view = =

&




A. ‘Detailed view’: Result summary

Sequence number 1: AF184762

Sequence compared with the human |G set from the IMGT reference directory

=AF184752

atggagttigggetgagetgggttttccttgttgetattttaaaaggtygtocactygtygag
gtgcagetggtggagtctgggggaggcttagtccagectgggggatccctgaaactctee
tgtgcagoctoctgggttocaccoctocagtggetcaaatgtgcactgggicocgocaggoctce
gggaaagggctggagtgggttggeccgtatcaaaaggaatgctgagtctgacgogacagea
tatgctgogtocgatgagaggecaggctcaccatctoccagagatgattcaaagaacacyggcyg
tttctgoaaatgaacagoctgaaaagogatgacacggocatgtattattgtgtgatocygg
ggagatgtitacaaccgacagtggggccagggaaccctggtcaccgtctccteageatee

ccgaccagccccaaggtcticcocgetgagectctgecagoacccagecagat

Im
Muds

Gene

Tics

http://imgt.cines.fr

Information
syslemE

Automatic evaluation

Result summary: <

Productive IGH rearranged sequence (no stop codon and in frame junction)

V-GENE and allele IGHW3-73+01 score = 1240 identity = 91,50% (269/294 nt)
J-GEME and allele IGHI1 *#01 (b) score =179 identity = 82,69% (43/52 nt)
D-GEME and allele by IMGT/junctionAnalysis IGHD3-10*01 D-REGION is in reading frame 3
[CDR1-IMGT.CDR2-IMGT.CDR3-MGT] lengths and A& JUMCTION | [8.10.10] CVIRGDWYMROW

(b) Other possibilities: IGH]4*02 and IGH)5*02 (highest number of consecutive identical nuclectides)



1-3. ‘Detailed view’: Alignments for V-, D- and J-GEN

V-GENE

1. Alignment for V-GENE and allele identification

Closest V-REGIONS (evaluated from the V-REGION first nucleotide to the 2nd-CYS codon)

Score Identity
727508 IGHV3-73*01 1240 91,50% (269/294 nt)
ABE19437 TGHV3-73*02 1231 91,16% (268/294 nt)
KO2206 IGHV3-72401 1024 83,33% (245/294 nt)
K02216 IGHV3-15+01 979 Bl,63% (240/294 nt)
99406 TGHV3-15*07 979 Bl,63% (240/294 nt)

Alignment with FR-IMGT and CDR-II]ﬂ delimitations

http://imgt.cines.fr

Information
syslemE

2. Alignment for D-GENE and allele identifica

D-GENE

Closest D-REGIOMNSs

Score Tdentity
X1 3972 ITGHD=Z-10%01 28 T2.73F (BS11 nt)d
X93I515 IGHDZ-10%02 19 53,64% (7,11 nt)
J00256 TGHDT-27*01 14 S0, 00% (6510 nt)
K751l IGHDZ-15%02 1z 52,500 (5,8 nt)
X93514 TGHD=Z-16%01 1o 54,55% (6711 nt)
Alignment
AF124752 gtgatccgggyg
X13z972 IGHDZ=- a--g-t----- agttattataac
a--t--g---agttattataac
ct-a-t----a
--t--a-c
X93514 IGHD=-18%01 ac-t-tg----agttatgctt

Cemofe FRI-IMGT ---------------

AFl84762 gaggkgcagetggtogagtctgggqqa. . ggcttagtecagectgggggateectgaaa_4+~
227508 IGHV3-73+01 ! R EEEE PR EPPERPPRP T o g-----ee e
ABO19437 IGHV3-73%02 oo o g----- - g---------
KO2206 TGHV3-72*0L  eeeeferermrm e T a--g------- g-
X92216 IGHV3-15*0L  eeeefeeeeeeeeie e VERT-EEEETEEETED g----- t-g-
MO9406 IGHV3-13*07 T e g--83---------- g----- t-g
L] L] L] { -----

1870 Score and nucleotide identity [—— toere—r>

.......... a-----
ABO19437 IGHV3-73*02 cereeeremmiiees - tge- o a-----
X92206 IGHV3-72*0L  ceeeeeeeeeeeeeeeeees g f------ g-cact-c............ a--q--
X02216 IGHV3-15%01 e g----- tt----- aa-g-ctgg....oo a--ag-
MOG408 IGHV3-15%07  ceeeeeeeeeeeeee t----- tt----- aa-g-ctgg....oooil a--a--

3. Alignment for J-GENE and allele identification

J-GENE |

Closest J]-REGIONS

Score Tdentity
JO0256 TGHI1*01 179 82,6% (43/52 nt)
X86355 TGHI4*02 150 79.17% (38/48 nt)
JOB256 TGHI4*01 141 77,08% (37/48 nt)
XB6355 IGHIZ*02 138 74,51% (38/51 nt)
M25525 IGHI4*03 132 75,00% (36/48 nt)

Note that the highest number of consecutive identical nucleotides has been found in the alignment with 1G

Alignment

AF184762 gtgatccggoggagatgtttacaaccgacagtggggccagggaaccctggtcacegtetoe
Joo256 IGHII*OL -c--@aa---tt--ag--c----------- [ LT
X8B355 IGHIA*¥0Z ac---tttgact-c-------------imi
JO0256 IGHI4*01 ac---tttgact-c-------- R L LR

86355 IGHIS*02
M25625 IGHI4*03

............. -caac-ggtt-gac-ce-------mimmim e
................ gc---tttgact-c--------a--g------------------




Junctions of the V-DOMAINSs

http://imgt.cines.fr

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

Side view View from above

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



Generation of the JUNCTION diversity

http://imgt.cines.fr

3’V-REGION N-REGION D-REGION N-REGION
tgtgcgaaa ga @ ta@% g gtggtgactgctat tcc @:g%@
JUNCTION

CcC AP Y R G D TY DY
tgt gcg cca tac cgg ggt gac act tat gat t



THANK YOU
for using IMGT/JunctionAnalysis
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Information
system(®

http:/ /imgt.cines.fr

Analysis of the JUNCTIONs

Input ¥V nams V-REZION n1 D-REZION N2
#1 MeZYZ4 IGHVT-4-1+#0Z tgtgogagadga aga .fLagoaatggotacaa. ... aata
#2 Zd7269 IGHVl—EB*DEI tgtgcgagag.lggggggctaagg ....tegaatttttggagtggtt. . ... ... toatgggt
Input J-REGION J nams D name vmut Dmut Jmut Mg
#1 Me2724 ..., tttaactactag IGHJIA*0Z IGHDS-Z4+01 0 2 0 157
#2 247269 .. .actggttogaccoctgg IGHIS*0Z  IGHD3-3#02 0 2 0 13/20
Translation of the JUNCTIONs
105 107 109 111 147152 112.4 112.2 112 114 116
104 106 108 110 LA B 111.3 112.3 LA B | 113 115
C & R E D 1 N (e ¥ E I F D

#1 MeZYZ4d tgt gog aga gaa gat age aat ggo tac aaa ata Lttt gac
[ A E e (e & E ¥ E E I E LI E H = ¥ W F N}

tgt gog aga goy gogg Jgot aag gtoe gaa Lttt ttg gag tgg tft cat ggg tac tgg tto gac

#2 ZA7Z69

118 COR3-IMGT
117 frame 1length
¥ W
tac tgg + 13
=] T
aoa tgg + 20

—= IMGT/TunctionAnalysis Search page
—=x IMGT/TunctionAnalysis Docurnentation

Yousfi Monod et al. Bioinformatics,

20, 1379-1385 (2004)
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©) IMGT/JunctionAnalysis - Mozilla Firefox =M
Fichier  Edition  Affichage  Aller & Marque-pages Outils 7 G Information
- Tics systenr®
QEI - Eb - % (X ] @ |E)- hkp: ffimit. cines. fricgi-bin IMGTjcka, jveliveat=0 V| @ ox |[CL . .
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|Citing IMGTIJunctionAnalysis: Yousfi Monod, M. et al. Bioinformatics 2004, 20 Supplement 1:1379-1385 PMID: 15262823 |

IMGT/JunctionAnalysis Search page

Species :

Homo sapiens (%

Locus :
® IGH O TRA
O 16K O TRB
O 16L O TRG
O TRD u
Sequences

@ Type (or copylpaste) required information and nucleotide sequences into the box below :
»Mez2724, IGHV7?-4-1*0Z2Z, IGHJI4*02

TGT GCG AGhA Ghh GAT AGC AAT GG&C TAC AAL ATA TTT GAC TAC TGG

»Z47269, IGHV1-69%06, IGHJIS*02

TGT GCG AGhA GGG GGG GCT AAG GTC GAL TTT TTG GAG TGG TTT CAT GGG TAC TGG
TTC GAC CCC TG

O Or give the path access to a local file containing your sequences :
| |[ Parcourir.. ]

[ Start ][ Clearthe farm ]

Yousfi Monod et al. Bioinformatics, 20, 1379-1385 (2004)



3 IMGT{JunctionAnalysis - Mozilla Firefox

B=/e3

Fichier  Edition Affichage  aller & Marque-pages

Outils

g

<E| - LL:’ = %‘ I:J @ |‘)- http: ffimgk. cines. frfcgi-binfIMGTjcta, jw

THANK YOU

for using IMGT/JunctionAnalysis

THE

INTERMATIOMNAL
IMMLNOGENETICS
NFORMATION SYSTEME

|3

Information
system®

hitp:/imgt.cines.fr

Analysis of the JUNCTIONs

Input 7V name V-REGICN N1l

#1 Me2724 IGHWT-4-1%02 tgLgogagagsa aga

#2 47269 IGHW1-69*%*06 tgtgogadga [u:{x {w o fw (v [ pd A=Y= T fn |
Input DI natne Viout Diut Joat g

#1 Mez7z4 IGHDS-24%01 O 2 u] 1/7

#2 Z47z269 IGHD3I-3%*02 O 2 u] 14721

Translation of

the JUNCTIONs

1058 107 109 111 111.2
104 1086 108 110 b 131717
C L 23 E D 5] o) G
#1 MEEZ7Z24 tgt gog aga gasa gat ago aat goo
C i E G o) i E W E F L

#Z I47Z69 tgU gog aga

D-REGICN M2 J-REGICHN J e
JtLagoaatggotacas. .. asta 0 siaeaes tttgactactgy IGHI4+0Z g
P o¥ulu (=T ol ol ol o o (o =T o s (o o ol A toatgggt .. adtggtoogacecetgy IGHIS*02
Al g 112.2 112 114 116 118 CDRI-TINGT
3 b e A g 113 115 117 frame length
T K I F I T w
tac ama ata tLt gac tac tgg + 13
E ) F H e T w F Ir P w
gac oco Tgg + 20

gogg ggg got &89 Oto gas Lttt Lty gag tgy LLL CcAat gog tac tgy too

Yousfi Monod et al.

Bioinformatics, 20, 1379-1385 (2004)



) IMGTHJunctionAnalysis - Mozilla Firefox N}m
Fichier  Edition  Affichage  Allerd  Marque-pages  Qutils 7 G:I::
Tics

IMGT/JunctionAnalysis Results hitp:/fimgt cines

Information
system®

Locus IGH Maximum number of mutations :
Speci H . V-REGION : 2 D-REGION : 4 J-REGICN : 2
pecles e Deletion criterium : Using pattems
IMGTrepertoire link Locus representation Best D gene choice for a same score - Less mutations

Description of the JUNCTIONs

Click on mutated (underscored) nuclectid to see the original ong |c

Input ¥V name Y-BEGIOH P Hi D-BEGION H2 P J-REGION J name D name Vmut Dmut Jmut Hyc
#1  F70756 IGHVZ-26%01  tOLOLAch..... {7100 11 R HraNCyECTyyTac coaaatatc ..oACtttgaccactgy IGHT4¥02 IGHDE-13+01 1 Z 1 5&/15
#2 770257 IGHVI-7r02 tgtgcﬁag. A s cagetottatgee phooe ctactgytacttegatetetogy IGHIZ*01 IGHD2-2+01 O 2 0 9/11
#3 770606 IGHV4-31*03  tgtgogagad. ¢ SREL R cact c.atgottttgatgtetgy IGHTI*0L IGHD4-17+01 0 0 o 3/5
#1 770608 IGHV4-359+05  tgtge. CRORITE aaaes ACOARtLLLLYUAgtOUttatt, .., Lequtatuts s nfe (o1 L.atgottttgatatetgy IGHII*0Z  IGHD3-3*01 O ] 0 1z/17
#5 770610 IGHV4-34*09  totgogagad. LEOUOAT 0 eeeens cgatttttyyatouttatt. .. .. CeCga o tgatgottttgatatetoy IGHII*0Z  IGHD3-3*01 O 0 0 9/1z
#5 770611 IGHV4-59*01  tgtgogaga. . - tgytaactataa, tgoeggogtty ...actggttogaccoctogy IGHIS*0Z  IGHDI-9+01 0 2 0 9/13
#7 770613 IGHV4-55+*01  tgtgogagad. i cagCagCtyytac ctooot .. ..Ctttgactactgy IGHT4*02 IGHDE-13+01 O ] 0 4/6
#2  770614 IGHV4-59*01  totgogaga. . CRELATAR ervnnarrrernns ttoogmyasttat, .o .. BEEEEE  iieeeees gactactgy IGHT4*02 IGHD3-16%01 O 2 0 714
#9 770615 IGHV4-59*01  tgtgogagad. gty GLASATAGET. v v er s thtoggas Jtactggtacttogatototgy IGHIZ*01 IGHDS-24*01 O 2 0 713
#10 770616 IGHV4-34*01  tgtgcgagad. oo 1o LI ¢t d s s i i G s s e s ves ttooe . .actggttogaccoctygy IGHIS*O0Z IGHDS-16+01 O ] 0 6/5
#11 770620 IGHV4-30-4701 totgogagadgs e gUYHCOgYRtygtt. ... o .gatgottttgatatetogy IGHII*02  IGHD3-16%01 1 4 0 &/5
#1272 770621 IGHV4-39%01  tgtgogagacs CCACOALELALTT v viiiieeeee. .. ALTETe v/ -1y TP LORCCCEE aeee.. ttgactactogy IGHT4*02 IGHD3-16%*01 O 1 0 iz/21
#13 770622 IGHV4-39%*06  tgtgogagaga ¢ LOocoogotoobgooasast [P AT =1 n(n A v vle(n (s (v r- VAP taLgEasy e tttgactactygy IGHT4*03 IGHD3-10%01 O ] 0 15/28

Yousfi Monod et al. Bioinformatics, 20, 1379-1385 (2004)



The eleven IMGT amino acid classes Mg

according to the physico-chemical properties o masnent
“olume' classes ‘Hydropathy' classes
in A Hydrophohic Meutral Hydrophilic
Wery large 189-85 F WY i
Large 162-17 4 I L [y k. R
hedium 1535-154 ki H E ]
=mall 1058-117 C F T D [
Yery small G0-90 A, (5 o
Aliphatic 2 E; Basic = =
‘” 7 S 2 |z
T
L | I | 1 |
LIncharged harged LIncharged
| Monpolar I | Folar l

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



4. ‘Detailed view’: Results of IMGT/JunctionAnalysis v

Geéne
" . . InFormatic

4. Results of IMG T/JunctionAnalysis Tics e
Maximum number of accepted mutations in: 3"-REGION = 2, D-REGION = 4, 5'-REGION = 2 http://imgt.cines.fr
Analysis of the JUNCTION
D-REGION is in reading frame 3.
Click on mutated (underlined) nuclectide to see the original one:

Input V name 3'V-REGION N1 D-REGION N2 5" J-REGION J name [ name Vmut Dmut Jmut  Ngc

AF184762 IGHV3-73%01 tgt...... o tgatccggggagatgtt. . ... tacaaccga ... .. cagtgg IGHI1*01 IGHD3-10%01 0 4 1 5710

Translation of the JUNCTION

Click on mutated (underlined) amino acid to see the original one:

—

164 165 106 107 108 109 113 114 115 116 117 118 Frame COR3-IMGT Holecular ..

length mnass
T T T R P

AFl24762 tgt gtg atc cgg gga gat gtt tac aac cga cag tgg + 10 1.508.72 9.24

5. ‘Detailed view’: Sequence of the JUNCTION (‘nt’ and ‘AA’)

5. Sequence of the JUNCTION ('nt' and "AA")

104 105 105 107 108 109 112 114 115 116 117 118
v I R ¢ D ¥V ¥ N R Q W
tgt gtg atc cgg gga gat gtt tac aac cga cag tgqg



©) IMGT/JunctionAnalysis - Mozilla Firefox

Fichier

Edition  Affichage Aller &  Margue-pages  Outils 2

Im
M
G

JUNCTION alighments

Click on mutated {underscored) amino acid to see the original one: | |

#1

#2

#3

#5

#6

#7

#3

#4

#10

#11

#12

<

Z70256

270257

270606

270608

Z70610

70611

70613

270614

270615

Z70616

270620

270621

104 105 106 107 108

Tt gra cot gtt gt

Tt goo agg gat == 1

Tt gog aca [= (1= act
: -- :
tgt gta

1

tgt

L]

tgt

109

cag

A

A

110 111 1i1.1 11,2 1i31.3 Pi1i.4 1i2.5 112.4 1i12.3 112 .2 1iz2.1 112 113

N -

(1= 03 =315 gra

I
o

gty grt
.
gat Tttt Ty agt
« [T
aat oo

1

tgt

tgt

tgt

1

tgt

(8]

tgt

coc aaa tat

.
oo ccc LEG too

W
tat

T s
acc too

T ¥

act tat

S E ¥ 1
tog gas tac tog

116

gac

gat

gat

gat

gat

gac

gac

gac

gat

gac

gat

gac

tac

tac

ot

oo

ato

tac

118

Ty

=)

Ty

tog

=)

===

tog

===

===

oo

tog

Ty

Tics ls::'::mc
http://imgt.cines.fr

CDR3-IMGT Molecular

length

15

16

11

15

hR=]

15

1z

13

16

1z

14

16

mass

2,4368.76

2,256.49

1,604.77

2,426.78

2,539.73

z,07z2.21

1,531.71

1,846.01

2,419.75

1,602.8

1,932.17

2,307.53

| v

I

Terminé




6. ‘Detailed view’: V-REGION alignment Mo

Gene

6. V-REGION alignment according to the IMGT unique numbering Tics ey
B e FRI - IMGT http://imgt.cines.fr
1 3 10 15

AFlB4762 gag gtg cag ctg gtg gag tct ggg gga ... ggc tta gtc cag cct

£27508 IGHV3-73*01 T L LT S R g --- --- ---

AB019437 IGHV3-73+02 L Lt JIE Sop Des ac g --- --- ---

XE2206 IGHVI-T72+¢01 B LT T S g --- --- ---

52216 IGHV3I-15+%01 B LT T S g --aa-- ---

M99406 IGHV3I-15+07 T L LT S R g --aa-- ---
__________________________________________ =

20 23 30

AF1B4752 ggg gga tcc ctg aaa ctc tcc tgt goa gec tot ggg ttc acc ctc

Z27508 IGHV3-73+01  --- - [ L R R T, ST

ABO19437 IGHW3-73%#02  --- -- i L LT, S

XO22068 IGHV3-72+¢01 - B B | B L T TR P T T t--

¥92216 IGHV3-15+01 0 --- -- g --- -- t-g- -5 --- ee- e ae- - i@ - - t t--

M99406 IGHV3-15*07  --- -- g --- -- L R EE T, ST t t--

7. ‘Detailed view’: V-REGION translation

7. V-REGION translation

S D B S O D e D S S e S S S S DS S S S D S FR1 - IMGT

1 3 10 15

E v 0 L VvV E S5 G G G L VvV Q P

AFlB4752 gag gtg cag ctg gtg gag tct ggg gga ... ggc tta gtc cag cct

Z2T50B IGHV3-73%01 R L g --- === ---
.......................................... ]

20 25 30

G 6 5 L K L 5 C A A S5 G F T L

AFlB47E2 ggqg gga tcc ctg aaa ctc tocc tgt goa gec tot ggg ttc acc cte

F

727508 IGHV3-73*01 - --  <-c s e e e e eoeieeieeaenaos ot



8-10. ‘Detailed view’: mutation analysis

ql00>a, A34=N |- - -)

c101=a, A34=N (- - -)

¢174>0, 558>R (- - -]
al77>t, K39=N (+ - -)
algl>g, NG1>E (+- -]
c183>g, NE1>E (+--)
algd>t

glB5>c

t187>g, Y63>D (- - -)

t226>c, F76>L (4 - -)
a263>t, Y88>F (- + -)
c287>0, T96>5 (+ - +)
g291>t, E97>D (+ - +)
9301>a, V101>M (+ - -)

309>t

Tics syslem®
8. V-REGION mutation table
FR1-MGT | CDR1MGT FR2AMGT CDR2-MGT FR3-IMGT CDR3-IMGT
g36=a | tB8=c,F30=L(+--) | all5=g M39>V(+--) | t168=c g211>a, V71=M (+--) | a313=g, T105>V (---)
g51>a | t99>3 t135>¢ gl70>a,R57>K (++4) | a2152q,K72=R(++4) | c314>t, T1055V(- - -)

t315>g, T105>V (- - -]
g317>t, R106>1 (- 4+ -)

3318>c, R106>!(- + -)

Information



8-10. ‘Detailed view’: mutation analysis fﬁr:

Information
EGION mutati tatisti el
u a IO n S a IS ICS http://imgt.cines.fr
MNucleotides
W |‘U’-REGION | FR1-IMGT | CDR1-IMGT | FR2-IMGT | CDR2-IMGT | FR3-IMGT | CDR3-IMGT
Total nucleotides
with gaps 312 (218) 78 36 51 30 117 0 (&)
Total 25 (20) 2 4 2 =] a 0(5)
Mutations Silent 8 2 1 1 3 1 [u]
| Mon silent | 17 (22) | 4] | 3 | 1 | & | 7 ‘ 0 (3]
| a=g | 3(4) | 0 | 0 | 1 | 1 | 1 ‘ 01}
| g=a | 6 | 2 | 1
Transitions . .
et 1(2) 0 0 Amino acids
t=cC 4 4] 1
| a=c | 0(1) | o | o IMGT labels V-REGION | FR1-IMGT | CDR1-IMGT | FR2-IMGT | CDR2-IMGT | FR3-IMGT | CDR3-IMGT
c=a 1 ] 1 ; ;
| | | | Total amino acids (AN 104(106) 26 12 17 10 30 0(2)
| ast | 3 | 0 | 0 with gaps
t 1 0 1 :
Transversions =a Identical AA 89 26 10 16 5 32 0
g=cC 1 [} 4]
Total 15(17) 0 2 1 5 7 0(2)
| c=>g | 3 | 4] | 4]
|g:=t | 1(2) | o | o (--4) 3(4) 0 1 0 2 0 0(1)
t>g | 1@ | o | © ++4) | 2 0 0 0 1 1 0
Conserved (+.9 | 7 0 1 1 2 3 0
AA changes | IMGT AA classes
(hydropathy, (-+4) 1(2) 0 0 0 0 1 0(1)
volume,
chemical) (--+) 0 0 0 0 0 0 0
(++4) 0 0 0 0 0 0 0
(+-4) 2 0 0 0 0 P 0




8-10. ‘Detailed view’: mutation analysis

U [ [ ]
10. Mutation hot spots (in germline V-REGION)
(a/t)a (a/glalc/t)(a/t) (a/t)(a/g)c(c/t) t(a/t)
wa rgyw wrcy tw
Motif | Positions Motif | Positions Motif | Positions Motif | Positions
aa 58-59 (FR1) agct 8-11 (FR1) aget 8-11 (FR1) tt 34-35 (FR1)
aa 142-143 (FR2) ggct 31-34 (FR1) agcc 41-44 (FR1) tt 82-83 (CDR1)
ta 165-166 (FR2-CDR2) ggtt 80-83 (CDR1) aact 59-62 (FR1) tt 88-89 (CDR1)
ta 168-169 (CDR2) ggct 94-97 (CDR1) agcc 72-75 (FR1) tt 135-136 (FR2)
aa 171-172 (CDR2) ggct | 132-135 (FR2) tget | 99-102 (CDR1) tt 158-158 (FR2)
aa 175-176 (CDR2) ggct 145-149 (FR2) agct | 177-180 (CDR2) ta 165-166 (FR2-CDR2)
ta 180-181 (CDR2) ggtt 156-159 (FR2) tgct 201-204 (FR3) tt 167-168 (CDR2)
ta 187-188 (CDR2) agca | 172-175 (CDR2) agcc | 277-280 (FR3) ta 180-181 (CDR2)
ta 199-200 (FR3) agct | 177-180 (CDR2) aacc | 285-288 (FR3) tt 186-187 (CDR2)
aa 214-215 (FR3) agtt | 184-187 (CDR2) tact 307-310 (FR3) ta 199-200 (FR3)
aa 249-250 (FR3) agca | 185-198 (CDR2) tact 312-315 (FR3) tt 226-227 (FR3)
aa 253-254 (FR3) ggca | 220-223 (FR3) tt 245-247 (FR3)
ta 262-263 (FR3) ggtt | 224-227 (FR3) ta 262-263 (FR3)
aa 269-270 (FR3) ta 304-305 (FR3)
aa 274-275 (FR3) tt 306-307 (FR3)
aa 283-284 (FR3) ta 312-313 (FR3)
aa 285-286 (FR3) ta 315-316 (CDR3)
ta 304-305 (FR3)
ta 307-308 (FR3)
ta 312-313 (FR3)
ta 315-316 (CDR3)

I:I'ﬂ

M
e

Informati
Tics e
http://imgt.cines.fr



11. IMGT Collier de Perles %}r:

Tics

http://imgt.cines.fr

IMGT unique numbering rules

maintain conserved AA, and therefore
codons, at the same positions

. standardize the delimitations of FR-IMGT
and CDR-IMGT

CDR-IMGT lengths are in themselves a crucial
information.

8.8.15]

Al BT Cl C’T C”l DT El FTGl 127

Standardized description of the V-DOMAIN, whatever the antigen receptor,

the chain type and the species.



13. ‘Detailed view’: Annotation by IMGT/Automat M

13. Annotations by IMGT/Automat

Label
V-D-J-BEGION

¥-REGTON

FBR1-TMGT

1st-CYS

COR1 - THGT

FB2-TMGT

CONSERVED-TRP

Location/Qualifiers

58, .415

JMucleotide sequence

gaggtgcagcotggtggagtctgogougaggcttagt ccagocctgggguatcocctgaaactc
tcctgtgoagoctctgggttcaccctcagtggoctcaaatgtogcactggot ccgocagoec
tccgggaaaggoactoggagtgoggttggccgtatcaaaaggaatgctgagtctgacgogaca
gcatatgctgocgtcgatgagagoacaggctcaccatctccagagatgattcaaagaacacy
gogtttoctgocaasatgaacagocctgaasagegatgacacggccatgtattattogtgtgatc
cggggagatgtttacaaccgacagtggggccagggaaccoctggtcaccgtctoctcag
fTranslation
EVOLVESGGGLYOPGGSLELSCAASGFTLSGSNYHWYROASGKGLENYGRIKRNAESDAT
AYAASMRGRLTISRODSKNT AFLOMNSLESDOT AMYY CVIRGDVYNROWGOGTLVTVSS
58,351

fallele="IGHV3-73+*0Q1l"

JCOR_length="[8&.10.10]"

fgene="IGHV3-73"

JMucleotide sequence
gaggtgcagctggtggagtctgggggaggcttagtccagocctggggogatcocctgaaactc
tcctgtgoagectctgggttcaccoctcagtggoctcaaatgtgocactgggt ccgocaggec
tccgggaaaggoctggagtgggttggccgtatcasaaggaatgoctgagtctgacgogaca
gcatatgoctgogtcgatgagaggcaggctcaccatctccagagatgattcaaagaacacy
gocgtttoctgocaaatgaacagocctgaaaagocgatgacacggeccatgtattattgt
/Translation
EVOLVESGGGLYOPGGSLELSCAASGFTLSGSNYHWVROASGK GLENYGRI KRNAESDAT
AY AASMRGRLTISRODDSKNT AFLOMNSLESDOT AMYY C

58..132

SAA_TMGT="AA 1 to 26, AA 10 is missing"

SMucleotide sequence
gaggtgcagctggtggagtctgggggaggcttagtccagocctggggogatcocctgaaactc
tcctgtgoagectcet

fTranslation

EVOLVESGGGLYOPGGSLKLSCAAS

121..123

SMucleotide sequence

tgt

fTranslation

C

133..156

SRA TMGT="AA 27 to 34"

SMucleotide sequence

gggttcaccctcagtggoctocaaat

fTranslation

GFTLSGSM

157..207

SRA TMGT="AA 39 to 55"

SMucleotide sequence
gtgcactgggtccgccaggocctccgggasagggoctggagtgggttggecgt
JTranslation

WHNVROASGK.GLENVGR

163..165

SMucleotide sequence

tgg

JTranslation

W

Gene :
Information
T'[{‘S syslemE
http://imgt.cines.fr

IMGT/V-QUEST provides a
full automatic annotation of
the V-J-REGION or V-D-J-
REGION.



Information
system®

http://imgt.cines.fr




