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Information
system®

IMGT/HIghV-QUEST has been developed by IMGT®, the international ImMunoGeneTics Information System® to answer the problematic
of the analysis of the antigen receptor data from Next-Generation Sequencing (NGS). The analysis of the expressed repertoires of antigen
receptors - immunoglobulins (IG) or antibodies and T cell receptors - represents a crucial challenge for the study of the adaptive immune
response in normal and disease-related situations because of the complexity and huge number of sequences (1012 IG and 10*? TR per
individual). IMGT/HiIghV-QUEST, the high-throughput version of IMGT/V-QUEST, can analyse batches of more than 100,000 IG and TR
rearranged sequences in one run, according to concepts of IMGT/ONTOLOGY. IMGT/HiIghV-QUEST is a secure system and a web portal.
It requires user identification for data confidentiality and all data transactions are performed over a secure web connection provided by
HTTPS technologies. It provides a simple user interface accessed via a classical web browser and which is similar to IMGT/V-QUEST.

Lefranc, Marie-Paule and al., Nucleic Acids Res., 37,1006-1012, 2009. Giudicelli, V. and Lefranc, M.-P, Bioinformatics, 15:1047-1054, 1999.
Brochet, X. and al., Nucleic Acids Res., 36:W503-508, 2008. Duroux, P. and al., Biochimie, 90:570-583, 2008.

nalysis Submissio Analysis Outputs

User must provide a title for the (]_ (2

anaIySIS and select the Species IMGT_HighV-QUEST_main_folder (named according to the analysis title) Sequonce number 1 - seql

a.n d th e re Ce pto r typ e Of th e compared with the human IG set from the IMGT reference directory
Analysis title: | (50 characters or less) to b I d 1 Summary.txt ot
y S e q U e n Ce S O e an a. yS e . gaggtgcagctgttggagtctgggggaggcgtggtccagcctgggaggtccctgagactc

tcctgtatagectctggattcaccttcagtagectatectatgacctgggtecgecagget

Species: I S e q uences mu St b e | N FASTA 2_| MGT'gappEd'nt'SeqUenceS.tXt ccaggcaaggggctggagtgggtggcaagtatatcatatgacggaagttataaatataag

gtagactccatgaagggccgactcaccatctccagagacaattccaagaacacgctgtat

Receptor type: € Immunoglobulin (IG) € T cell Receptor (TR) . . . ( ttggaaatgaacagcctgacagctgaggacacggctgtgtattactgtgcgaggacaget
fO r m at I n a. teXt fl I e th at WI I | b e 3_Nt-SequenCGS.tXt 1 T h e O u t p u tS a re ttctttaacgcctatgacttctggggccagggaaccctggtcaccgtctcctcagectcc

Sequences are from a single individual: I Not indicated accaagggcccatcggtcttccccctggecaccctecctccaagagcacctetgggggeaca

up|0aded_ “Se|ecti0n for results” 4 IMGT-gapped-AA-sequences.xt arCh|Ved iN a S|ng|e f||e IN gcggecetgggetgectggteaaggactacttccccgaaccggtgacggtytegtggaac

Give the path access to alocal file containing your sequences in FASTA format » ” . :giggggigg;gZ;ggggg%ggzg;2;222:EEgggggzg:g;gigigzggzﬁiggggtg

| Browse... | an d Advan ce d p aram Ete ) Z I P fo 'm at W h IC h tgcaacgtgaatcacaagcccagcaacaccaaggtggacaagaaagttgagcccaaatct
. L 5_AA-sequences.txt ; tgtgacaaaactcacaca

Start | options are similar to those of comprises: rceutt sumary:

SeIeCtion for reSUItS IMGT/V'QU EST. 6_\JunCti0n-tXt Productive IGH rearranged sequence (no stop (_:odon_and in-frame junction);

V-GENE and allele;1GHV3-30*04; score = 1255; identity = 93,06% (268/288 nt);
J-GENE and allele;1GHJ4*02; score = 204; identity = 91,67% (44/48 nt);

A. Detailed View Nb of nucleotides per line in alignments: [60 7_V-REGION-mutation-and-AA-change-table.txt (2 _ The lDetaiIed Vier D-GENE and allele by IMGT/JunctionAnalysis;IGHD5-5*01;D-REGION is in reading frame 1

FR-IMGT lengths, CDR-IMGT lengths and AA JUNCTION;[25.17.38.11];[8-8.11];CARTAFFNAYDFW;

. O Alignment for V-GENE 5. [ Sequence of the JUNCTION (nt and AA) 10.0 V-REGION mutation and AA change statistics 8_V-REGION-nt-mutation-statistics.txt for eac h an al SEd Closest V-REGIONs (evaluated from the V-REGION first nucleotide to the 2nd-CYS codon)
. O Alignment for D-GENE 6. 1 V-REGION alignment 11.0 V-REGION mutation hot spots y 066 HV3-30%0 3(230"6 slageggoit)(lzeslzss N
L06615 1GHV3-30*04 1255 ,06% nt

1

2

3. O Alignment for J-GENE 7. V-REGION translation 12.03 Sequences of V-, V-J- or V-D-J- REGION 2 _AA. _ s g e

4. 1 Results of IMGT/JunctionAnalysis 8. [0 V-REGION protein display (nt and AA) with gaps in FASTA 9—V REGION Change statistics. txt Seq u e n Ce th at al IOWS th e mg%gg :gm_gg*g; 1532 Sﬁﬁﬁﬁ 82?5222 28

@ with full list of eligible D-GENEs 9.0 V-REGION mutation and AA change table 13.[J Annotation by IMGT/Automat M77324 1GHV3-30*14 1246 92,71% (267/288 nt)

¢ without list of eligible D-GENEs 10_V-REGION-mutation-hotspots.txt visualization of the X92283 1GHV3-30-3*01 92.71% (267/288 nt)
Check all | None | Default = D AE 1. Alignment for V-GENE
11 Parameters.txt |nd|V|d Ua| resu ItS FR1-IMGT

B. Files in CSV seql gaggtgcagctgttggagtctggggga ggcgtggtccagcctgggaggtccc
LO06615 IGHV3-30*04 .

. T . M83134 1GHV3-30*01
1.0 Summary . V-REGION-mutation-table @ |MGT_H|ghV-QUEST_md|V|dual_f|Ies_f0Ider (3 11 fI I CSV f t nggg :gmggﬁi
2.0 IMGT-gapped-nt-sequences . V-REGION-nt-mutation-statistics B I eS In Orma -

. T . X92283 1GHV3-30-3*01
3.0 nt-sequences . O V-REGION-AA-mutation-statistics = Sequence 1 individual file

4.0 IMGT-gapped-AA-sequences . V-REGION-mutation-hot-spots = Wthh reCapltU|ate I'eSU|tS 3. Alignment for J-GENE

>0 AA-Sequences ' Parameters X86355 1GHJ4*02 Sggze Iging;;y(44/48 t)
6.01 Junction L=| Sequence 2 individual file for all seguences of the X86355 1614702 204 o1.57% (44748 )
Check all | None | Default M25625 1GHJ4*03 177 85,42% (41/48 nt)

run J00256 IGHJ5*01 174 82,35% (42/51 nt)
H E B - X86355 IGHJ5*02 174 82,35% (42/51 nt)

Advanced parameters

seql gacagctttctttaacgcctatgacttctggggccagggaaccctggtcaccgtce

1= s A : X86355 1GHJ4*02
Sequence n individual file o025 10HI4%01

Selection of IMGT reference directory set | F+ORF+in-frame P @ With all alleles ¢ With allele *01 only

M25625 1GHJ4*03
>*
Search for insertions and deletions  Yes @ No 3 J00256 1GHJ5*01

11 Param eters X86355 IGHJ5*02

Parameters for IMGT/JunctionAnalysis  Np of accepted D-GENE in IGH JUNCTION | default Nb of accepted mutations: [default in 3'V-REGION Date: Tue Jul 27 16:07:44 CEST 2010

default in D-REGION IMGT/V-QUEST programme version: 3.2.15
default in 5'J-REGION IMGT/V-QUEST reference sequence release: 201027-3
Species: Homo sapiens

_ _ . . IMGT/V-QUEST reference directory set: F+ORF+in-frame P
Nb of nucleotides to exclude in 5' of the V-REGION for the Nb of nucleotides to add (or exclude) in 3' of the Search for insertions and deletions: ves

Parameters for "Detailed view" evaluation of the nb of mutations (in results 9 and 10) V-REGION for the evaluation of the alignment score (in results 1) Nb of nucleotides to add (or exclude) in 3' of the V-REGION for the evaluation of the alignment score:
| | Nb of nucleotides to exclude in 5' of the V-REGION for the evaluation of the nb of mutations:

10 V-REGION-mutation-hotspots

Sequence number |Sequence ID |Functionality |V-GENE and allele [(a/t)a t(alt) (a/g)g(c/t)(alt) (a/t)(@/g)c(clt)
31(L26531 productive IGHV5-51*01 aa,37-38(FR1)jaa,39-40(FR1)|dta,69-70(FR1)|tt,7{agct,8-11(FR1)|agcqagct,8-11(FR1)Jagcc,41-44(FR1)Jagct,85-88(CDR1)|agct,106-109(CDR1)|tgcc,134-137(FR2)|tacc,192-195(CL
32|L21957 productive IGHV6-1*01 ta,5-6(FR1)|aa,40-41(FR1)jaa,ta,5-6(FR1)|tt,114{ggta,3-6(FR1)|agct,§agct,8-11(FR1)|agcc,41-44(FR1)|tgcc,69-72(FR1)|tgct,108-111(CDR1)|aact,118-121(FR2)|tact,169-172(CDR:

9 V-REGION-AA-change-statistics

| |
Sequence number [Sequence ID Functioﬁality V-GENE and allele V-REGION Nb of positions including IMGT gaps (AA)  [V-REGION Nb of AA [V-REGION Nb of identical AA |V-REGION Nb of AA changes [V-REGION +++ |V-REGION ++- |V-REGION +-+
31|L26531 productive IGHV5-51*01 105 (106) 97 (98) 82|15 (16) 0 0 4
32|L21957 productive IGHV6-1*01 106 101 98 3 0 1 z

8 V-REGION-nt-mutation-statistics

Sequence number |Sequence ID [Functionality [V-GENE and allele |V-REGION Nb of positions including IMGT gaps (nt) |V-REGION Nb of nucleotides |V-REGION Nb of identical nucleotides |V-REGION Nb of mutations |V-REGION Nb of silent mutations
31 L26531 productive IGHV5-51*01 316 (320) 292 (296) 266 (267) 26 (29) 5 (6)

2[(21957 productive __[IGHV6-1°01 319 (320) 304 (305) 3004 (5) 102)
‘ - , Users can follow the 7 V-REGION-mUutation-and-AA-change-table
AnaIyS|S hlStory status of their The results are Sequence number _|Sequence ID_|Functionality |V-GENE and allele |V-REGION FRLIMGT CDRI-IMGT ___ |FR2-IMGT CDR2-IMGT FR3-IMGT CDR3-IMGT

. 31|L26531 productive IGHV5-51*01 c7>a,Q3>K(+ - -)|c10>g,L4c7>a,Q3>K(+ - -)[c[t82>7,Y28>D(- - -)[c147>g]| a170>g,Y57>W(- + -)|t171>9,Y5|g197>C,R66>T(- - -|g317>C,R106>T(- - -)|a318>c,R106>T(- - -)|c319>a
| IStS aI | an alyse S I | d com p resse d as a Si N g |e 32[1L 21957 productive IGHV6-1*01 a106>g,S36>G(+ + -)|c110>t,A37>V(+ - +)[al]al06>g,S36>G(+ {a124>g,142>V(+ - +)] g291>a] a320>g|
analyses (completed, 6 Junction
|aU n C h ed b a. U Se r I . Sequence number [Sequence ID [Functionality |V-GENE and allele |J-GENE and allele D-GENE and allele [JUNCTION frame [JUNCTION [JUNCTION (with frameshift) [3'V-REGION i N-REGION |N1-REGION |P5' D-REGION
running..

31|L26531 productive IGHV5-51*01 IGHJ4*02 IGHD3-22*01 in-frame tgtgcgaccaacagtggttattaccccggggatggctttgattactgg|tgtgcga ccaac agtggttattac
ﬁ A 32|L21957 productive IGHV6-1*01 IGHJ3*01, or IGHJ3*02 |IGHD3-16*02 in-frame tgtgcaagaggccgttggaccgcttttgatttctgg tgtgcaagag gc cgttggacc
5 AA-sequences

L|
Title User Global Rghult |Submission Date N° of Sequences|Actigns Sequence number [Sequence ID |Functionality |V-GENE and allele J-GENE and allele D-GENE and allele |V-D-J-REGIQ[V-J-REGION [V-REGION |FR1-IMGT |CDR1-IMGT [FR2-IMGT [CDR2-IMGT |FR3-IMGT |CDR3-IMGT [JUNCTION [J-REGION |FR4-IMGT
y 31]L26531 productive IGHV5-51*01 IGHJ4*02 IGHD3-22*01 EVKVVQSGAEVKKPGESLHEVKVVQSGAEVKVVQSGAGDDFTTLW [IGWVRQMP(IWPGDSDT |TYSPSFQGHATNSGYYPGCATNSGYYPIFDYWGQGT|WGQGTLIIVSS
32|L21957 productive IGHV6-1*01 IGHJ3*01, or IGHJ3*02 |IGHD3-16*02 QVOLQQSGPGLVKPSQTL{QVOLQQSGHQVOLQQSGHGDSVSSNGYWNWVRQSHTYYRSKWYNDYAVSVKSR[ARGRWTAFICARGRWTAJAFDFWGQGIWGQGTMVTVSS

mus musculus TR Eltaf ALAMYAR | completed @) 2010-08-24 18:50:57 CET 150536 Download ( 588.06 MB , 150544 Files ) Remove 4 M GT—g app ed-AA-Ss eguences

- _ . Y A — Sequence number_[Sequence ID_|Functionality [V-GENE and allele [J-GENE and allele _ |D-GENE and allele |V-D-J-REGION __|V-J-REGION _|[V-REGION [FR1-IMGT |CDRI-IMGT [FR2-IMGT _|CDR2-IMGT |FR3-IMGT _|CDR3-IMGT [JUNCTION [J-REGION [FR4-IMGT

H. ig with insertion/deletion| Eltaf ALAMYAR | running % i ] s e s 006527 e Ay ey | ASEL Not completed  Cancel 31[L26531 productive _ |IGHV5-51*01 IGHJ4*02 IGHD3-22*01 EVKVVQSGA.EVKKPGESLHISCQIS{EVKVVQSG/EVKVVQSG|GDDF.... TTL|IGWVRQMP(IWPG..DSDT|TYSPSFQ.GHATNSGYYPGCATNSGYY|FDYWGQGIWGQGTLIIVSS
32[L21957 productive __ [IGHV6-1*01 IGHJ3*01, or IGHJ3*02 [IGHD3-16*02 QVQLQQSGP.GLVKPSQTLSLTCAIS|QVQLQQSG|QVQLQQSJGDSVS..SNGWNWVRQSHTYYRS . KWY[DYAVSVK. SHARGRWTAF] CARGRWTAAFDFWGQQWGQGTMVTVSS

2010-08-26 13:39:34 CET

M. TR with ins/del option | Eltaf ALAMYAR | running - I 00 o 0" oo time: 2010-08-20 at 14:11:31 CET | 150538 Not completed  Cancel 3 Nt-sequences

Sequence number [Sequence ID |Functionality |V-GENE and allele J-GENE and allele [D-GENE and allele |V-D-J-REGION |V-J-REGION V-REGION FR1-IMGT CDR1-IMGT |FR2-IMGT [CDR2-IMGT [FR3-IMGT |CDR3-IMGT [JUNCTION |3'V-REGION
31|L26531 productive IGHV5-51*01 IGHJ4*02 IGHD3-22*01 gaggtgaaggtggtgcagtctggagcagaggtgaajgaggtgaaggotggol gaggtgaaggtggti ggagacgactttad atcggctgggtg{ atctggcctggtg{ acatacagtccglgcgaccaacagitgtgcgaccaad tgtgcga

Human IG Eltaf ALAMYAR | completed @ 2010-08-19 11:29:26 CET 108721 Download ( 441.47 MB , 108731 Files ) Remove

Note: this table is not dynamic, please click here to Refresh the thble

32|L21957 productive IGHV6-1*01 IGHJ3*01, or IGHJ3*0[IGHD3-16*02 caggtacagctgcagcagtcaggtccaggactggtg caggtacagctgcg caggtacagctgcajggggacagtgtctqtggaactgggtc{acatactacagg{gattatgcagtat{gcaagaggccg{tgtgcaagaggdtgtgcaagag

.- : : M * 2 IMGT-gapped-nt-sequences

The submission time in CET When a user removes or cancels an Sequence number |Sequence ID |Functionality [V-GENE and allele [J-GENE and allele  |D-GENE and allele |V-D-J-REGION |V-J-REGION __[V-REGION FRL-IMGT CDRLIMGT _|FR2IMGT __|CDR2-IMGT |FR3IMGT |CDR3-IMGT JJUNCTION |J-REGION
. c . . 31|L26531 productive IGHV5-51*01 IGHJ4*02 IGHD3-22*01 gaggtgaaggtggtgcagtctggagca...gagg|gaggtgaaggtggtd gaggtgaaggtggtd ggagacgacittt atcggctgggtgcdatctggcctggt..Jacatacagtccdgcgaccaacagtdtgtgcgaccaacqctttgattactggg
(C en tral E uro p ean Tl m 6) IS an alys IS , or flfte en d ayS afte r th e 1's 32[L21957 productive IGHV6-1*01 IGHJ3*01, or IGHJ3*0]IGHD3-16*02 caggtacagctgcagcagtcaggtcca...ggac] caggtacagctgcad caggtacagctgcadggggacagtgtcetet.|tggaactgggtcad acatactacaggl gattatgcagtal gcaagaggcecgt{tgtgcaagaggc| gettttgatttctgg
. . . . ummary
| n d |Cated fO r eaCh an a.IyS|S d ate Of CO m p | etl O n y al I Seq u e n CES Sequence number [Sequence ID |Functionality V-GENE and allele |V-REGION score |V-REGION identity % |V-REGION identity nt [V-REGION identity % (with ins/del events) V-REGION identity nt (with ins/del events) J-GENE and allele J-REGION score

31]|L26531 productive (see comment) [IGHV5-51*01 1201]90.97 262/288 nt 90.62 261/288 nt IGHJ4*02 172

I I 32|L21957 productive (see comment) |IGHV6-1*01 1444|98.65 293/297 nt 98.32 292/297 nt IGHJ3*01, or IGHJ3*02 191

p I u S th e CO m p I etl O n tl m e an d res u ItS a're fu I |y d e I eted fro m 33| X94075 productive (see comment) |[IGHV5-a*03 1309|95.14 274/288 nt 94.79 273/288 nt IGHJ4*02 163

. - 341280499 productive (see comment) |[IGHV3-23*01, or IGH 1186|95.74 247/258 nt 95.35 246/258 nt IGHJ3*02 83
evaluation for all running the system to respect data 35|AF013615 Junknown (see comment) [IGHV6- 101 14445565 2637297 it 5832 2021297 it

36]AF013616 productive (see comment) |[IGHV4-31*03, or IGH 1234]91.75 267/291 nt 91.41 266/291 nt IGHJ3*02 232

an aly Ses. CcO nf| d en t| al |ty 37|AF013619 productive (see comment) [IGHV4-39*01 1315[94.85 276/291 nt 94.5 275/291 nt IGHJ4*02 186

38|M67502 productive (see comment) |IGHV1-46*01, or IGH 1186|90.88 259/285 nt 90.53 258/285 nt IGHJ4*02 145

Conclusion

IMGT/HighV-QUEST manages analyses in three layers: MGT/HighV-QUEST, the high-throughput version of IMGT/V-QUEST, is a secure system and a web portal that
@ The web service layer manages interactions with users (analysis performs and manages many analyses of thousands of IG and TR rearranged sequences.

submission and history, results download..). I\/IGT/nghV-QUEST will allow, for example:

All tasks concerning the launching of the analysis and the "he analysis of repertoire of |G antibody sites and TR recognition sites in normal and pathological situations.
preparation of the results are performed by background routines. ne identification and characterisation of new alleles.

Sequence analysis happens on the resources layer. ne gualitative and guantitative analysis of mutations.

Web Service Background Routines Computational Resources

@ (user Triggered) 2 (Scheduled) 3 (IGH,CINES) The tool provides its results formatted in CSV and text to facilitate their treatment for further interpretations and
|| A — knowledge extraction. To this end, we are developping statistic approaches to provide users with an evaluation of:

Selection of analyses from version of IMGT/V-QUEST 'he sequence redundancy In a set of sequences.
the local queue to be Resource 1 - . . . . .
dispatched based on ne frequency of the variable (V), diversity (D) and joining (J) genes and alleles expressed in the input sequences.
Server

Syntax control

availability of computational - ] _

ne different lengths of the third complementarity determining region or CDR3-IMGT (which corresponds to the
-l most diverse loop of IG and TR amino acid chains in contact with the antigen) in the input sequences.

Local Analysis Queue )
analysis to the proper

computational resource IMGT/HighV-QUEST will be publicly available online from IMGT® Home page (http://www.imgt.org) in late

Transfer of the results to the -

local server and notification of Preparation of the results Se pte m ber 20 10 .

concerned user by e-mail of completed analyses

< i This work was grante access to the HPC resources of CINES under the allocation 2010-036029 made by GENCI (Grand Equipement National de Calcul Intensif).
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