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Immunoglobulin IgG
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Immunoglobulin (IG) synthesis
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Immunoglobulin (IG) synthesis
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IMGT®, the international ImMunoGeneTics
information system®

Created in 1989 (Université Montpellier Il and CNRS)
1) IMGT domains of research:

Immunogenetics -Immunoinformatics
* Immunoglobulins (I1G), T cell receptors (TR), major
histocompatibility complex (MHC) of human and other
vertebrates,
* Immunoglobulin superfamily I1gSF and MhcSF,
* Related proteins of the immune system (RPI)

2) IMGT-ONTOLOGY axioms
3) IMGT-Choreography: Dynamic knowledge management

http://imgt.cines.fr



IMGT-ONTOLOGY five main axioms

http://imgt.cines.fr

to share, reuse and represent knowledge
In immunogenetics

_— T

IDENTIFICATION OBTENTION

CLASSIFICATION | NUMEROTATION

DESCRIPTION

Giudicelli and Lefranc, Bioinformatics 1999




group

locus

is a member of
an instance of

subgroup

is a member of
an instance of

gene J

is a variant of
an instance of

allele

is ordered in
an instance of
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PROTOTYPE for a V-GENE rpmetanes
V-GENE
| L-PART1 V-EXON |
1 [ |
5°UTR FR1-IMGT.lI;R2-IMGT . FR3-IMGT 3°'UTR
CI W c% o
[ |
DONOR-SPLICE V-REGION
Label 1 Label 2 Relations entre Labels
V-GENE V-EXON ' | | '
FR3-IMGT CDR3-IMGT : | |
L-PART1 DONOR-SPLICE ; — ,
V-REGION FR1-IMGT ,

V-REGION CDR3-IMGT [ . )




An example of V-GENE

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

tgagagctcc gttcctcacc atggactgga cctggaggat cctcttcttg gtggcagcag 60
ccacgggliaa gaggctccct agtcccagtg atgagaaaga gattgagtcc agtccaggga 120
gatctcatcc acttctgtgt tctctccaga ggagcccact cc 180
240
300
360
420
tgaaa acccacatcc 480
agaaacccaa gggaggaggc ag
L-PART1 L-PART2 V-REGION V-RS

s o [ e

V-HEPTAMER

DONOR  ACCEPTOR 1St'2%YS 2”?'0?(5 V-SPACER

V-NONAMER

-SPLICE -SPLICE

3'
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An example of D-GENE

>J00256 | IGHD7-27*01 | Homo sapiens D—-GENE

ccagccgcag ggtttttgo{cmserstefehulersleN-Ye! att 60

sfeferclefaadllc. Caaaaaccat gctcccccgg g

5D-RS D-REGION  3p-Rs

5'UTR 3'UTR
S'ﬂE 3

5'D-NONAMER 3'D-HEPTAMER
5’D-SPACER 3'D-SPACER

5'D-HEPTAMER 3’'D-NONAMER
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An example of J-GENE

>J00256 | IGHJ1*01 | Homo sapiens J-GENE

accccgggct gtgggtttct gtlefeleieleisiefe BNcifer-Yelelelchule T ols gctgaatact 60
120

tccagcadfg_glygccaggge accctggtca ccgtctecte aggtlgagtct gctgtactgg
ggatagcggg gagccatgtg tactgggcca agcaagggct ttggcttcag 170

J-RS J-REGION
5UTR 3UTR
5' — s o # 3|
J-NONAMER J-TRP
J-SPACER 118 DONOR
J-HEPTAMER -SPLICE

Heavy chain  WGXG (J-TRP)
Light chain FGXG (J-PHE)
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IMGT Collier de Perles : Homo sapiens (Human) IGHY 1 V-DOMAIN from 2F5 (PDB: 1uBk_B)

CDR-IMGT lengths [10.7 24]




V-DOMAINs: VH and V-KAPPA

http://imgt.cines.fr

VH V-KAPPA VH V-KAPPA
V-D-d 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
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3'V-REGION N-REGION D-REGION N-REGION
tglgcgaaa ga o) tabe g gtggtgactgetat tcc S) __gat(ta
JUNCTION

CcC 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® - %
Coordinator: M.-P. Lefranc, Montpellier, France http://imgt.cines.fr




THANK YOU

for using IMGT/JunctionAnalysis

THE

[NTEENATIONAL
IMWMUNOGEMETICS
[INFOEMATION SYSTEME

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-EEZION J nams D name ¥Vmut Dmut Jrmut Hge
#1 MeZ2724 ... tttgactactgg IGHIA*0Z IGHDS-Z24+01 O 2 0 157
#2 247269 .. .actggttogaccoctgg IGHIS*0Z  IGHD3-3#02 0 2 0 13/20
Translation of the JUNCTIONs
105 1a7 109 111 111.2 112.4 112.2 11%2 114 116 118 COR3I-IMET
104 106 108 110 111.1 111.3 112.3 112.1 113 115 117 frame length
C & R E D 1 N (e ¥ E I F D ¥ W
#1 MeZYZ4d tgt gog aga gaa gat age aat ggo tac aaa ata Lttt gac tac tgg + 13
[ A E e (e & E ¥ E E I E LI E H (e i W F n P 2
#2 Z4T269 tgt gog aga ooy ggg got aag gto gaa ttt ttg gag tgg tHt cat ggg tac tgg tte gac coco tgg + 20

—= IMGT/TunctionAnalysis Search page

—=x IMGT/TunctionAnalysis Docurnentation
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) IMGT/JunctionAnalysis - Mozilla Firefox

|<

File Edit Miew Go  Bookmarks  Tools  Help
2
WELCOME ! Im
: ; M
to IMGT/JunctionAnalysis G
: Information
TICS systemv®
THE IMTERHATIOMAL
IMMUMOGERETIC: http://imgt.cines.fr
INFORMATION SYSTEM®
Analyse the JUNCTION of your IG and TR nucleotide sequences
|Fleference: Yousfi Monod, M. et al, Bioinformatics, 20, 1379-13845 (2004). PMID: 152628323,
Species: Locus: B
|H|:|m|:|5apiens Vi & 8 86
[GH Gk IGL
e 0 e
TRA TRE TRG TRD
JUNCTION nucleotide sequences
® Type (or copyipaste) your JUNCTION nucleotide sequence(s) into the hox below (click here for required format):
=AY393054, IGHVI-49+03, IGHI1*01 ~
tgtagtocoggyggtagtgettat taccacgaacacttocagocagt oy
=AY393055, IGHVI-53+02, IGHI1+*01 =
tgtgtEaaacn:n:acEEatEat9atggn:n:accgggctgaatacttccagtactgg




2 IMGT/V-QUEST - Microsoft Internet Explorer |’._|[E|[E|
Fichier  Edition  Affichage  Faworis  Oukils 2 -.,1.'
Im
M
%‘ﬁ Imformation
4 4 A L / L iCs system®
4. Results of IMGT/JunctionAnalvsis o
‘ http://imgt.cines.f
Maximum number of accepted mutations in: 3%-REGION = 2, D-REGIOMN = 4, 8\ -REGIOMN = 2
Analysis of the JUNCTION
[-REGION is in reading frame 2.
Click on mutated (underlined) nucleotide to see the original one:
Input Y name 3'V-REGIOH H D-BEGIOH 5 'J-REGIOH J name D name Ymut Dmut Jmut Hgo
AY3H3054 LGIV3- Lot of T i otnd ol o {5 [ AR gtagtgottattaccac .. .gaacacttocagoagtoy IGHILI 01 LGID3- 1] z Z a/9
49+%03 Z22%01
Translation of the JUNCTION
Click on mutated {underlined) amino acid to see the original one: I:I
CDR3
i04 105 106 107 108 109 110 111 4121 112 113 114 115 116 117 118 Frame - b eiar pI
IMGT mass
length
C 3 I G G g P T H E H F Q g W
AY39305%4 togt agt cooc gogy  ggt agt ot tat tac  CAac gaa CAac Lho cag cad tog + 14 1,897.02 B.5

Be aware that some allele reference sequences may be incomplete ar from cOMAS. Inthose cases, IMGTJunctionAnalysis uses automatically the allele =01 far the analysis ofthe
JUMCTION.
W

£ i b




& IMGT/JunctionAnalysis - Mozilla Firefox

Fichier

Edtion  Affichage  Allerd  Marque-pages  Qutls 7

IMGT/JunctionAnalysis Results

Locus IGH
Species
IMGTrepertoire link Locus representation

Homo sapiens

Maximum number of mutations -
Y-REGION : 2: D-REGION - 4; J-REGION : 2
Deletion criterium : Using patterns

Best D gene choice for a same score  Less mutations

Iln

Tics
http://imgt.cines.fr

syslem®

Description of the JUNCTIONs

Click on mutated (underscored) nucleotid to see the original onp:

Input V¥ name V-REGION P
#1  Z70256 IGHVZ-26701  tgtgtacy.....
#2 770257 IGHVI-7*02  tytgogag.

#3 770606 IGHV4-31%03  tgtgegagay.
#4 770808 IGHV4-39%05  tgtge.

#5 770610 IGHV4-34%09  totgooagad.
#6 770611 IGHV4-59%01  rgrgegage..
#71 770613 IGHV4-53*01  tgtgogagag.
#§ 770614 IGHV4-59701  tgtgegaga..
#9 770615 IGHV4-59°01  tgtgogagay.
#10 770616 IGHV4-34*01  tgtgogagag.
#11 Z70620 IGHV4-30-4%01 tgtgcgagaga
#1272 770821 IGHV4-39%01  tgtgogagaca
#13 770622 IGHV4-39%06  tgtgogagaga

o
o

H1

Lyttt

goatgy

cagagta

tegogay

ca

cactatas

ggcty

cgy

cc

cracgatttatgy

t tgococogotootgocaansat

D name Vmut Dmut Jmut

D-REGION H2 P J-REGION T name
....... geagogoetggtac coagatato ...actttgaccactyy IGHI4%02 IGHDG-137%01
.................. cagetettatgee cgecc ctactggtacttogatetetgy IGHJZ*01  IGHDZ-2+01
oL T o3 Tufe PR Cact Atgettttgatgtotgy IGHIZ*01 IGHD4-17+01
..... acgatttttgyagtggttatt. ... CooCgyggya L.atgottttgatatetgy IGHIA*0Z  IGHDA-3+01
...... cgatttttggagtogttatt. ..., cooga ca tgatgettttgatatetgg IGHI3I*0Z  IGHD3-3+01
.................. tggtaactata. tgooygogty coactggttegaceoetyy  IGHIS*0Z  IGHDI-9+01
........ cagoagotygtac ctecct Leectttgactactgy IGHT4*02  IGHDA-13+01
.............. LLCOUOgRCttat. .oy cooote veve e gactactgy IGHI4*02 IGHDI-16+01
JUAAATATIT. v tttoggas Jtactgytacttegatetetgy IGHJ2*01 IGHDS-247%01
............ Ihoncdalc (s (s ok R RN SRR R tteoo Leactggttogaccectgy IGHIS*02  IGHDI-16%01
................. (e [v{s[sv(s{si-1ols v 1o PN ooy Jgatgettttgatatetgy IGHIZ*02 IGHDI-16+01
.............. CLCOOyagtt. .ot tgacoooe voveasttgactactgy IGHI4*02 IGHDI-16701
JLAtLactatgutieguaga. « oo e e .. tatgtacy ..., tttgactactgy IGHJ4+*03 IGHD3-10+01

1

2

1

0

0

0

Hyc
5/15
9/11
3/5
12/17
8/12
9/13
4/6
7/14
/13
6/8
5/5
12721

15/28

¢
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IMGT/V-QUEST



| ) V-QUEST Search Page - Mozilla Firefox

File Edit Wiew Go Bookmarks Tools Help

WELCOME ! Im’

[

to the IMGT/V-QUEST Search page M

THE T | . Information
INTEEINATIONAT 1CS system®
AT OGENETICS :

INFORMATION SYSTEM® http://ungt. cines. fr

Citing INGT/V-QUEST: Gmdicelh, V. et al. MNucl Acids Bes 2004, 52 W435-440 PRID: 15215425 |

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

Analvse vour Immunoglobulin nucleotide sequences

%  Human @ Teleostei
B Nlouse - Atlantic cod
- Charmel cathish
- Bamnbow trout
¥ Chondrichthyes B Sheep

Analyse vour T cell Receptor nucleotide sequences

R  Human @  on-human primates
@ Nouse

[ S




Analyse vour Immunoglobulin sequences

Your selection: Human

Your sequences are compared to the Human 1G set from the [MGTA-QUEST reference directory 5

Nucleotide sequences

to

Im
Mud
Gene

Tics

http://imgt.cines.fr

Information
systenr®

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

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

Analysis of several

sequences (in FASTA format)

in a single run

=BAY393054

=RY393055

gobggybtttooctightgotattttaasagytytococaatgtyagytgoage byt gyagt ct gygyuagye L byt acagC o ag o o
tCCCLyayac Lot e Lyt ayC Lot yat LyacC i Lyl gattact LAt Jaye LUt Co Qo Cay e Lo CayyUaayyyac L gga
gryggtaggtttoattaagagogaaacttatgytgggacaacagaatacygoogogtot gt Jaaagyoagat toatcatctogagagat o
attocaasagoatcgootatttgrasatgaacagootgyasaaccgagyacacagecatatat tactgtagt cocguyut agtgot tat
taccacgaacacttocagoagtgyyyooogyyoaccatyygtoacogtotoctocagootocaccaayyyeccatcgytettooooo oo
SCCCLoCtoCaayayeacc e tgyyyyoacayegyoec Lyyyotgoc LYyl oaayyactacttooos

gobggyttttooctightgotatttoaasagytytococagtgtyagyt goage byt gyagact gyagyagyec Lt gat coay o o b gogooy
toCCLyagac ot oo nyLgUayoC Lo tyyyttoacoytcayi agoaac tacat Jayo Lyt cogocayye L ocagguaagyggoroggal v |

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

’Start] [ Clear the form

Farcourir...

€l

a Inkternet
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Information
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A IMGT/V-QUEST - Microsoft Internet Explorer SeleCt|On Of OUpU’[
. Fichier Edition  Affichage  Favoris  Cutils 2 parameters
Selection of parameters for the results

Display type :| HTML — » Nb of nucleotides per line in alignment:

® A. Detailed view

. [¥] Alignment for Y-GENE 5. [] Seguence of the JUNCTIORN {nt' and 47 11. IMGT Collier de Perles

. [4] slighment for D-GEME B. [7] W-REGICHN alignment according to the IMGT numbering © links ta IMGT Collier de Perles

. [¥] Alignment for JFGENE 7. [¥] ¥-REGION translation © IMGT Callier de Perles (PNG farmat, slow)
. [4] Results of IMGTAunctionAnalysis 8. [¥] ¥-REGION mutation table © no IMGT Callier de Perles
g
0

LT R R

() with full list of eligible D-GENES ; W-REGIOM mutation statistics
(& without list of eligible D-GEMNES 10. W-REGIOMN mutation hot spots

12. Sequences of Y- _-J- or V-D-J- REGION ('nt" and 'AA7% with gaps in FASTA i3 Annotations by IMGTiAUtomat
Access to IMGT/PhyloGene for W-REGION (nt?

More options

Mb of nucleotides to exclude in 5 Mb of nucleotides to add (or Nb 0f D-GENES in |GH

of the Y-REGION far the == exclude) in 3' of the Y-REGIOMN |:|
evaluation of the nb of mutations for the evaluation of the JUNCTIQNS default ¥
: : : (defaultis 1)
{inresults 8 and 9% alignment scare finresult 1)

' B. Synthesis view

. [#] *-REGION protein display twith colar

. [¥] ¥-REGION protein display imutations diplayed
. [¥] ¥-REGION rnost frequently occurring A%

: Results of IMGT/JunctionAnalysis

Alignrment for ¥-GENES

W-REGIOM alignment according to the IMGT numbering
Y-REGIOM translation

Y-REGION protein display

A e
o o




2} IMGT/V-QUEST - Microsoft Internet Explorer

Fichier Edition  Affichage Favoris  Qutils 7 f

: Adresse |@ htkp:ffimgt. cines. fr/IMET _wquest/wquest v| I

THANK YOU e
for using IMGT/V-QUEST GE

THE Tics

INTERMATIOMNAL
IMMUNOGENETICS
INFORMATION SYSTEME

Information
system®

http:/fimgt.cines fr

B~ You are in the new IMGT/N-QUEST, upgraded for multiple sequences and with new functionalities. NE/'!

A. Detailed results for the IMGT/V-QUEST analysed sequences

Number of analysed sequences: 1 ()

ATAA3054 AYIG3055 AvIO3058 AYIAI0T2 AvIA30E4 AYIGI08E AYI83089 AvIAI081 Av3G3092 AYI03054

B This release of IMGTIV-QUEST uses IMGT/JunctionAnalysis for the analysis of the JUNCTION

E== Hyphens (<) show nucleotide identity, dots () represent gaps

Sequence number 1: AY393054

Seqguence compared with the hurman |G set from the |IMGT reference directary

>AT393054

gotgygLittcottgttgotatLitaaaagyytoccaatyigayytgcagc tyytygagt

ctoggdgoagyc ttyytacagocayyycyytocctyayac Lo toctytycayc Lo tygat

tgaccttbgytgattactttatqagc tygttocgocadyc Lo cadggaadqyac tygagt

goytaggtttcattaagagogaaacttatyytggyacaacagaatacgocgogtctgtga

aaggcaqattcatcatctogagagatgattocaaaagocatcgootatttycaaatgaaca

gooctggaaaccgaggacacagccatatattactgtagtocogyygytagtgcttactace

acgaacacttcoagcagtggyyccogyycaccatyytcaccyLotcotoagocctocacca

agCocatcgdtottooccotyyoaccotoctocaagaqracctotyyqcacagc oy V
< | >
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) IMGT/V-QUEST - Mozilla Firefox |Z”E|r5—_<|
Fichier  Edition  Affichage  Aller &  Marque-pages  OQukils 7 Case Of Complementary

reverse sequences

Sequence number 1: test

Complementary reverse sequence compared with the human |G set from the IMGT reference directory

rtest |(complenmentary reverse)
caggtgoagetggtgoagtectgyggyagyogtagtccagoetgggagyt oot tgagacto
tooctgbgoagagygogyattoactttcagt teotattotatgractgygtocogooaggog
cocaggoaaggyoctggaatgggtggo gyt tatgtggt ttgat ggaactgaaaaatactot
gragagtocgtgaaggyocgat teaccatctococagagacaat tooaagaacacat tgitt
ttgoaaatgaacagooctgagagoogacgacacgyoctgbgtat tactgtgogagagago ot
gattggttattatgggggyacagggytgototgyacgtetgdygocaagygacoac gt
accgbotoctocagacatcgtgatgaccoagbectocttocacooctgbctgoatet gt agga
gacagagtocaccatcacttgocgggocagtocagyyeat tagtagoetgyt tggectggtat
cagoagaaaccagyygaaagoocctaagotoctgatgtatgagyogtctagt ttagaaagt
gyggtococatcaaggttocagogyeagtgyatcogggacagaattoactoctocaccat cago
agooctgoagoectgatgattttgoaget tattactgocaacat tataacact tacccgtac
acttttggoocagygaaccaagetgyagatasaacgt

|E

< ! *

Terminé
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2 IMGT/V-QUEST - Microsoft Internet Explorer [Z”E”'Zﬂ
Fichier  Edition  Affichage  Faworis  Qutils 2 .1.’

Information
systenr®

Score and nucleotide identity
1. Alignment for V-GENE and allele identiﬁcnti{m/

Closest V-REGIONs (evaluated from the %-REGION first nucleatide to the 2nd- codaon)
Score Identity

ARO19435 TGHWVI-49%03 1321 94.55%  [278/294 nt)

Mo957e IGHWI-49%01 1303 93.87% (2767294 nt)

Mo940]1 TIGHWI-49%02 1285 93.19% (2747294 nt)

¥ox21le IGHW3I-15%01 1i07a 85.37% (2517294 nt)

Mo940d TGHVI-15%06a 10e9 85.03% (2507294 nt)

Alignment with ER-IMGT and CDB-IMGT delimitations

e e e e FR1I-IMGT --—-——————————-
AY393054 gaggtygcagotgytgyagrctyydyga. .« Jycttggracayocayyycyytooctgaga
ARD19438 IGHVI-49%03 00 @—eeemeeee e R e e e e e
Maog76 IGHV3I-49*01 =00 ——eemeeee e R e
Mag4anl IGHV3-49*02 == eeee e N L L L L L L e Cm=———————-
¥92216 IGHY3-15*01 =0 @ meem e e e ————— a--—--ft—--g--—-—-=-- ft——-
Mo9404 IGHY3-15%*06 000 @—eee e e a----t-—--g---———-- t——-

————————————————— = CORE1-IMGT L————
AY393054 ctotoctgbgoagottctyyattyaccbbtgytgattacttt. ..o oo o i u atgago
AR019438 IGHVS-49%03 0 ———e—— e g—————————— CEZc = feTi (ol bt e e
Maog76 IGHVI-49*01 00 m—mm————e Bm———————————— Cm——————————— Lot o ittt
Maganl IGH¥3-49+*02 00 meee————e Bm———m———————— C————=——- o e ot o
X922l IGHVI-15%*01 20000 memmmmmmmme— e C-——————- C-=L—=Ca-—8-COC— =0 c c e s s s v nnaa————== A

< | >




X IMGT/V-QUEST - Microsoft Internet Explorer ['._||E|r5__<|
Fichier  Edition  Affichage  Fawaoris  Ouokils 7 11'
-
J * -1 * * g * —
2. Alisnment for D-GENE and allele identification
Closest D-REGIONs
Score Identity
#93614 IGHDI-16%01 29 59.09% (13722 nt)
#®93616 IGHDI-Z22%0L1 29 59.09% (13722 nt)
JO0234 IGHDZ-15%01 20 54, 54% (12722 nt)
#93618 IGHDI-3*02 20 54.54% (12722 nt)
#9705]1 IGHDS-24%01 20 6l.53% (8513 nt)
Alignment
AY333054 gtoocogggggtagtyottatta
Xx936ld IGHDI-16%01 L-tgy---a--ta------- acc
X936l IGHDS-22*%01 actat-ata------ gq-—-—---- ctac
JOO234 IGHDZ-15*%01 -—agt--t--—-—-—- ctgc--c-Ccc
X936l IGHDS-3*02 ag-attttt-g-—-——-—-gq---—--- tacc
Xx97051 TIGHDS-24%*01 0 Lo ai... —-——-—a-a-ggCc--caattac
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Alignment for J-GENE and allele identification
Closest J-GENEs

Score Identity
JOooz4: IGEJI2*01 152 94.11% (32734 nt) P . . .
AF103571 IGKJ4%02 143 91.17%  (31/34 nt) | Score and nucleotide Identlty
JOooz4: IGEJIZ*01 107 TO.41% (27434 nt) —
270260 IGEJZ*02 107 7O.41% (27/34 nt)
JOooz4: IGEJZ2*01 107 7O.41% (27/34 nt)
Alignment
L¥E67V144 cactttoggogagydaccagggtggtgatcaas
J0024z IGKI4*01 00 o——mmmm e R R c
AF103571 IGKJ4*02 e T R R c
Joog4E IGEJ3*01 00000 —————m———— BEEsSS==s=s Af====SAkT===== o
Ev0Zed IGEJEZ*0DZ 00 —————— Es=sEEE====== b e e ettt o
Joog4z IGEJZ2*01 0 —————— Es=sEAM-====== b e e ettt o
b
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Terminé
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6. V-REGION alignment according to the IMGT unique numbering
el o e B il e o e FR1 - IMGT
1 5 10 15
AT 393054 gadg gty cag oty gty Jag tot Jggd gga ... ggc Loy gta cag cca
ABO19438 IGHW3I-493+03 s e s e e e R R R e e e s
Mo9g76 IGHWI-49*01 e I e e
Mo9940l IGHY3I-49*02 S S R U U Ut PR it L
X92216 IGHVI-15*%01 e b e e R e C e e b e P b e b e a-- --t
M99404 IGHVI-15*%06 e e e e ot e st e o e e e a-- --t
__________________________________________ },
20 25 30
AF393054 gog cogg tcc oty aga ctc toc tgb goa got tot gga ttg acc ttt
ABO19438 IGHWI-49+03 R T SRS RS D SENNRE T SRS T SEUGR S Tivis SEUNES Sl SRS Pl SNBSS
Mo9g76 IGHYI-49*01 e R e S s e P — St
M99401 IGHVI-49*%02 e E R R R e e e s Ny SR SR e e s g e e
X9221la IGHVS-15*%01 b b bl o ] P ot e ) e e b ] e o P B
M99404 IGHVI-15*06 el A s e e s s e S S e S s B S s s T Do e
__ [CDR1 - INGT e e e e e e s e
35 40 45
AF393054 ggt gat tac £ttt ... ... ... ... atg agc tgg ttc cgc cag got
ABO19438 IGHW3I-49+03 o
Mo9g76 IGHVI-49+%01 el S R [ bR e s R s e R R e B e e B L
M99401 IGHVI-49*%02 ] § e W) e B e e R e Ly b b b o b
X9221l6 IGHVI-15%01 o= A C e s rants e e e (b o o R L
M99404 IGHVI-15%06 B ASC Y C s i e e e Riak e SR T T i e e X
FRZ - IMGT ----—-———— = ———— = CDRZ
1] L &0
4393054 coca ooy aad gga oty gad tgy gta ggt CLo att aag agc gaa act
AEO0194538 IGHWI-49%03 e e e e e e R S R SRS SN S
M99876 IGHVI-49*%01 e e e o b e et e o e e o Bt = B ey
M99401 IGHVI-49*02 e e e s S e s S e S S e e s e e s A e A =
X9z22le IGHYS-15*%01 R T T TR E T TR R T T TR e s B m T O C Y e e R e T a --—- a-- --—-
M99404 IGHYI-15*06 e e et e e 0 ey S B 1 D b S Aim—s A o
£ | >
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7. V-REGION translation

A¥393054

ARO19435

AT383054

AEO019435

AT323054

AEO19435

AT393054

ARO194355

AT393054

AEO19438
4

IGHW3-49+%03

IGHY3-49%03

IGHY3-49*03

IGHY3-49%03

IGHW3-49+%03

{ _____________________________________________
1 o 10
E v ] L v E o ) G
gag gty cay cty gty gag tot ggy gga
__________________________________________ :\;.
20 25
G R 3 L E L 3 C Y iy
gog ooy toC Ctg aga chto toc SOt goa got
T
R R e 0 R R Rt e R ey
___ EDR1 - IMGT <
35 a0
> D T F . a3
gyt gat tac Lttt ... aty ago
A
-—— ——- -t go- ... -—— -
FR2 - TMGT -——--———mm e >
L0 55
P ) 4 ) L E 1) W [E) F
CCca gy aag gga cty gag togy gta ggt tto
AR R AT e S AN P AR PR R B
- IMGT <
65 70
T = IE) T T E T iy iy 3
tat ggt 9oy aca aca gaa tac goc gog tot

FR1 - IHMGT

15

G L v ] T
ggc tty gta cag cca

an

3 B L T F
toct gga ttg acc ttt

F

B i B e

45

i) F E I} Y
tgy TLo Cgc cag got
CDRZ

&l

I K ] E T
ALt aag agc gaa act

R K Y

S niidt i e S

75

v 4 ) E
gty aaa ggc aga
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8. V-REGION mutation table

FR1-IMGT

afl=g, T24=A
(--)

CDRA-IMGT

cB4>g, F28=L
(+--)

199 =

gl00=t, A34=F
(+--)

cl01=t, A3d=F
(+--)

FR2-IMGT

gld/ =a

CDR2-IMGT

gl170=a, REy =K
(+ + +)

al?1=g, RV =K
[+ + +)

al7o=y, KoS9=E
()

gl78=a, ARD=T (-
)

FR3-IMGT

c230=t, A= - -

)
a237 =g
c2bo=t

a283=g, K9o=E
)

g301=a, V101 =]
(+- )

gal3=a, vi101 =l
(+-+)

et

CDR3-IMGT
c3ld=g, T105=5
(+- 4

adlb=c, R106=F
£--)

4317=c, R105>P
E--)

ad18=c, R10b=F
£--)

adZ0=q
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9. V-REGION mutation statistics
Nucleotides -

IMGT Label V-REGION | FR1-IMGT | COR1-IMGT | FRZ2-IMGT | CDR2-IMGT | FR3-IMGT | CDR3-IMGT

U el i 3320 | 78 36 51 30 117 18

with gaps
Total 16 (21) 1 4 1 4 3] 0

Minations Silent 4 (5 1] 1 1 1] 2 0
Hon silent 12 (16 1 3 1] 4 4 04
a>g 5 (B 1 0 0 2 2 o
J=a 5 1] 1] 1 2 2 1]

Transitions
c>t | =3 0| 1 0| 0 2| 0
t=c 1 1] 1 1] 1] 1] 1]
a=c 00 1] 1] 1] 1] 1] 0
c>a 0 1] 1] 1] 1] 1] 1]
a>t 0 1] 1] 1] 1] 1] 1]
1=a 0 1] 1] 1] 1] 1] 1]

Transversions
g>c 0 (1) 0 0 0 0 0 o
c=q 104 1] 1 1] 1] 1] 0
g>t |1 0| 1 0| 0 o | 0
=g 0 0 0 0 0 0 0

b
8 | >
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Amino acids
IMGT labels V-REGION | FR1-IMGT | CORA-IMGT | FR2-IMGT | COR2-IMGT | FR3-IMGT | COR3-IMGT
T-:_ntal amino acids (AA) 105 (1 0) 26 19 17 10 25 107
with gaps _ _ _
ldentical AA 95 2h 10 17 T 3f ]
Total 10010 1 2 1] 3 3 1
(---) ih 1 0 1] 1 1 0ty
(++ +) 1 0 0 0 1 0 0
Conserved {(+-2) 4 0 2 0 1 1 0
AA changes | IMGT AA classes
{hydropathy, {-+-) 0 0 0 0 0 0 0
volume,
chemical) -+ 0 0 0 0 a a 0
(++-) 0 ] ] 1] 1] 1] ]
{+-+) 2 0 0 1] 0 1 1
s
L >
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10. Mutation hot spots (motifs and positions in germline V-REGION)

(alt)a (a/g)g(c/t)(alt) (alt){a/g)c(c/t) t{a/t)
WwWa riyw Wrcy w
Motif | Positions Motif | Positions Motif | Positions Motif | Positions
ta 35-39 (FR1) agct 5-11 (FRT) agct 8-11 (FRT) it 34-35 (FR1)
ta B9-70 (FR1) ggct 31-34 (FR1) agce | 41-44 (FR1) ta 38-39 (FR1)
ta 897-93 (CORT) gota 36-39 (FR1) agct 72-75 (FR1) ta B3-70 (FR1)
aa 142-143 (FRZ) agct 7275 (FR1) tget | 99-102 (CORT) tt 75-76 (FR1)

ta | 158-159 (FRZ) | | aget | 118-121 (FR2) | | aget | 118-121 (FR2) tt | §2-83 (COR1)
ta | 165-169 (CDRZ) | | ggtt | 1224125 (FR2) | | agct  177-180 (CDR2) tt | B5-89 (CDR1)
tt | 9597 (CDR1)

(
(

aa 171172 (CDR2) | gget | 132135 (FR2) | agec | 277-280 (FR3
( ft | 124-125 (FR2)
(
(

(
(
aa | 175-176 (CDR2) | ggct | 146-149 (FR2) | aacc | 285288 (FR3
(
(

aa | 192-193 (CDR2) ggtt | 160-163 (FRZ) tact | 307-310 (FR3

(FR3)
(FR3)

ta |181-1682 (CDR2) gota | 156-159 (FR2) agce | 297-300 (FR3) ta 168-159 (FR2)
(FR3) tt 162-163 (FR2)
(FR3)

aa 197-1598 (FR3) agca | 172-175 (CDRZ) tact | 312-315 (FR3 tt | 167-168 (CDRZ)

ta | 199-200 (FR3) | | aget | 177-180 (CDRZ2) tt | 180-181 (CDR2)




11. IMGT Collier de Perles for AY393058

IMGT Collier de Petles (Perl

IMGT Callier de Perles in PMG farmat (Java applety
IMGT Callier de Perles in interactive 540G farmat aon ane laver (dava applet)
IMGT Callier de Perles in interactive 540G farmat on two layers (Java applef)

12. 'AY393058' V-REGION and V-D-J-REGION

V-REGION nucleotide sequence in FASTA format

=ATI93058
gaggtgcagotygtyyagte tyggyya. - . gocttggtacagccagygocgytoccotyaca
ctotococtgoacatottotggatbgaccbbbyatgattacttt, v e e v e v v s atgage

tggttococgoccagyctocagyyaagyuac tyyagtygytagytttcattagyagcaaaact
tatggtyggacaacagaatacgoogogtoctytycaa. . - gycagattocaccatctoaaga
gatgattoccaaaageatcgoctatctycaaatyaacagcctyasaaccyayyacacagce
atatattactgta

| Analyse this seguence with IMGT/PhyloGene |

V-REGION amino acid sequence in FASTA format

=AY 393058
EVQLVESGG. ALVQPGRALTLACTISGLTFDDYF. . . . M3WFRUAPGEGLEWVGFIRSET
TEETTEYAASVO. GRFTISRDD SKSIAYLOMNSLETEDTATYYC

V-REGION amino acid sequence on one line

=AY393058
EVQLVEIGG. ALVOPGRALTLICTSSGLTFDDYF. . . . MSWFROAPGEGLENVGFIRSETYGETTEYALS YO . GRFTI3RDD SKS TAYLOMNILETED TATYYC

V-D-J-REGION nucleotide sequence in FASTA format

=ATI93058
gaggtgcagotygtyyagtec tyggyga. - . gocttggtacagccagygocgytoccotyaca
ctotococtgoacatottotggatbgaccbbbyatgattacttt, e v e e v e v v s atgage

tggttococgoccagyotocagyyaagyuac tyyagtygytagytttcattagyagcaaaact
tatggtyggacaacagaatacgocgogtoctytycaa. . - gycagattocaccatctoaaga
gatgattoccaaaageatcgoctatctycaaatyaacagcctyaaaaccyayyacacagce
atatattactgtagtcococggyygtagocgocttattaccacgaagacttoccagcagtyggge
cogggocaccatggtoaccgtotoctoay
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Annotations bv INIGT/Automat

Label
¥-D-J-BEGTION

Y¥-EEGION

FR1-THMGT

1at-_C¥3

CDE1-TMGT

Location/Jualifiers

42, .411

AMucleotide =zequence

gaggtgoagc tygtygagtoc tyggyggagccttygtacayc cagyyocygtoccctgacacto
toctgroacatcttotgyattgaccttbgatgattactttatgagoctygttocgocaggot
coagggaagyyactygagtyygtaggtttocattaggagcaaaacttatygbgggacaaca
gaatacgoocgogtotgbgoaaggragattocaccatctcaagagatgattocaaaagoatoe
goctatctgraaatgaacagootyaaaaccgagyacacagyccatatattactgtagtooo
goyggtagogcttattaccacgaagactboccagcagtyyyyoccoggycaccatygtocaco
gtoctococtocag

ATranslation
EVILVESGGALVOPGRAILTLECTSSGLTFDD Y FMAWFRJAP GEGLEWVGFIRSETYGGETT
ETLLaVOCRFTISRDD SESIAVLOMNS LETEDTAIVYCSPGESAYTYHED FOOWGE GTIVT
VEE

42, ,336

Fallele="IGHVI-49%03™

SCDE_length="[&,10,14]"

Fgene=""IGHVI-49"

AMacleotide sequence

gaggtygcagc tygtyyagto tygygagycctbyytacayc caygyocyytoccoyacacte
toctgcacatcttotyyattyaccttbgatyattacttatyagoctyytoocyocagyct
coagyyaaqyyactyyagtyyytaggtttcattagyaycaaaacttatyyoyyyacaaca
gaatacgoogocytotyoyocaayycagattcaccatctocaagagatyattocaaaaycate
goctatctgraaatygaacagycotyaaaaccayyacacagyccatatattactygta
sTranslation
EVILVESGGALVOPGRSLTLECTSSGLTFDD Y FMSWFRIAP GEGLEWVGFIRSKTYGGETT
ETab3VIGRFTISRDDSES TAYVLOMNS LEETED TATYYC

42,.116

Aid THCGT="4d 1 to 26, 4d 10 is missing”

AMucleotide sequence

gaggtygcagc tygtyyagto tygyggagcctbyytacayc caggyoyytocctgacacto
toctgoacatcttot

FSTranslation

EVOILVEIGGALVOPGRILTLICTIS

105..107

FSNucleotide sequence

tgc

FSTranslation

C

117..140

Abd TMGT="4b4 27 to 347

AMacleotide sequence

gattgacctttgatgattacttt
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Selection of parameters for the results

Display type : Nb of nucleotides per line in alignment: Se | ect | on Of ou p ut

@ A, Detailed view paramete IS
1. [#] Mlignment for v-GENE §. [] Sequence ofthe JUNCTIORN {'nt' and ') 11, IMGT Colifer de Ferles
2. [¥] alignment for D-GEME 5. [¥] Y-REGION alignment according to the IMGT numbering © links fIMGT Callier de Perles
3. [¥] Alignment for J-GENE 7. [¥] v-REGION translation © M@t Collier de Perles (PNG farmat, slaw)
4. [¥] Results of IMGTiunctionAnalysis 8. [¥] ¥-REGION mutation table O o IMGT Collier de Perles
) with full list of eligible D-GEMES 4. W-REGIOM mutation statistics
& without list of eligible O-GENES 10. [#] ¥-REGION mutation hot spats

12. Sequences of V- -J- orV-D-J- REGIOR ('nt" and 'AA° with qaps in FASTA 13, Annotations by IMGTAutomat

Access to IMGTIPhyloGene for W-REGION (ht"

More options

Mb of nucleotides to exclude in &' Mb of nucleotides to add (or :
of the V-REGION far the = exclude) in 3 ofthe V-REGION NED DN E S

evaluation ofthe nh of mutations for the evaluation oft = JUNCTIONs | default B8

{in results 8 and 9) alignment score (in res (defaultis 1)

() B. Synthesis view

Y-REGION protein display fwith color
Y-REGION protein display (mutations diplayed)
Y-REGION most frequently accurring A
Fesults of IMGTiunctionAnalisis

1. [#] Alignrment for v-GENES

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

4. [¥] V-REGION protein display

Cofnd i CR T

| £
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B=™ You are in the new IMGTN-QUEST, upgraded for multiple sequences and with new functionalities. ¥

B. Svnthesis for the IMGT/V-QUEST analvsed sequences

The analysed sequences are aligned with the allele(s):

[GHW3-49*03 IGHW3-53*02 |GHYE-51*03

Results of IMGT/JunctionAnalysis for : IGH junctions

Sequences aligned with IGHV3-49*03

1. Alignement for V-GENE

A s s ST o FR1-IMGT -————--———————~
ABO019435 IGHW3-49%03 gagytgcagctygtygaytotyyyyda. . « gycttygracayccayyycyytocctyaya
AY393054 IR e e e e B e i ettt e ST R S e e S s o e e e
AY393055 A [ L ot e B ek et ottt RN skt bk bbbtk c-
AT3IA3072 1 &80 s memm s N ettt e CrzoroonsEs b b ket |t et e b bt

————————————————— = CDE1-IMGT L
AEQ019435358 IGHVI-49%03 ey nind ofaded als jui-Ted-Vs [ad o fud ol [« (o ofad-Tafufod shuts [ pulu c=Rug of ) s o] o PPN atgagc
AY393054 13281 ———---——- g-———————————= J-————————————= CLE i e —
AY303058 1330 ———---—- C-——f—————————= g-————== e ol o P A AR i

AT303072 1258 ———mmmmmm R, SR IR e e R P e
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Sequences aligned with IGHVS-51*03

1. Alignement for V-GENE

FR1-IMGT

xhe368 IGHVS-51*03 .« - yaggtgassaayccyyygyyaytototyaag
AT393084 e

AT393088

AT393089

AT393091

AT393092

AT393094

xKhe368 IGHWVS-31*03
AT393084
AT39303885
AT393089
AT393091
AT39309:2
AT393094

xKhe368 IGHWVS-31*03
AT393084
AT39303885
AT393089
AT393091
AT39309:2
AT393094

£
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3. V_.EEGION translation

e FR1 - IMGT

1 L 10 15

E v ] L W 1] 3 (e iy E v E K P

xhe3ed IGHVS-51%03 gag gty cay oty gty cag tot gga goa ... gad gty 8aa aaq ooy
E

AT3I93054 L3 s = e o e e e e e S e S e S e e
E

AT3I93055 LA0S = e S e e e s e e e s

AT303089 ISRESE S S SR S S B SRR i || SRS T R i S s
AT303091 BRI S S e e R S e
AY393092 1255 === =ff= === === —f= === === —m= ——= ., ==f === == ——— -

AT393094 L300 === === =0 ==L === === === == ——— L, mmm mem e —em oo

 E 3 L K I 3 C K G 3 G T A F
x56368 IGHVS-51%03 gy gay tot Ctg A3y atc too tQL ag gyt CCOC gga Tac agc Lot

AY393084 1327 === === === —m= mmm mmm —of mm= mmm o= e mmm mm —em e
AT303088 oy R e e e e R S S e
AT303089 e e e e e e e ey, S, e
AY393091 1237 === === === === m= mm= mme mem mem mme mme mem =of =L =-C
AY393092 1255 === === === —=f === === —m= mm— mom o= —m= —mm ——m o[ —--

AT303094 ey e e e S B S S S e
< | >

| &
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3. Protein display with coloured AA according to the AA IMGT (Classes

®he368 IGHWS-51%03

AT3330584
AT3IFZ053
AT3IF3059
AT333091
AT3IFF09E
AT3230594

FR1-TMGT

CLR1-TIMGT
[27-38)

FRZ-THMGT
[39-55)

AEFAAADR

—
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FR3-TMGT
(BE-104)

LF.

®xhe368 IGHWS-51%03

AT3330584
AT3IFZ053
AT3IFI059
AT333091
AT3IFF00E
AT3230594

<

"™ R EAR A

RO R R

ARONPPETS A
LRONPPETIGA
AREMLYGAGET
ARONPPEYTIGA
AREMLYGRAGET
LRONPPETIGA




Information
systenr®

) IMGT/V-QUEST - Mozilla Firefox

http://imgt.cines.fr
File Edit ‘jew Go  EBookmarks Tools  Help prmeLet
6. Protein display (mutations displayved)

FR1-IMGT CDR1-IMGT FRZ-IMGT
[27-38) [39-55)

30

—
x5ie36d IGHVWS-51+%03 EVOLVQSGA. EVEEPGEILETACEGS GYSFTITW. ...
AY303034
AT3I93085 .
AT3I93039 1255 -G--E--—-.-————————————-4~
AY393091 1237 :
AT3F3092 1255 ---E-——-—-, - ————-——--———-0-~

AY393004 1300 --R--—--- S mmm e Am mmm - N-....

R2-IMGT FR3-IMGT
BG-65) [66-104)

60

] mo— gt
XEG368 IGHVS-51%03 PGDSDT. . RYSPSFQ. GOVTISADKSISTATLOWSSLEASDTAMYYC AR
A¥393084 .. . L e e I--- -- QNPPEYSGA
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Alicnment for J-GENE

AFANZ score CTITCACGGGGCGEGACGCTITGEACGTCTGGGGOCALGGRACCACGGTCACCGTCTCCTCA
JOooz59q IGHJIS*01 151 welateanari B e e e L S P S L e P e E R
WE6355 IGHIG 02 L o o e L L B e i T S T T T Tt T T T e S e e
XE6355 IGHI3I*0OZ T S e T e v v i v i L v it je i Tl

— A\ )

v ¥
V-GENE JUNCTION  J-GENE



