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CERTIFIED

MGT®, the international ImMunoGeneTics information system®, http://imgt.org/ [1], is the global reference in immunogenetics and immunoinformatics [2], founded in 1989 by
Marie-Paule Lefranc at Montpellier (Université de Montpellier and CNRS). IMGT® is a high-quality integrated knowledge resource specialized in the immunoglobulins (IG) or
antibodies, T cell receptors (TR), major histocompatibility (MH) of humans and other vertebrate species. IG and TR are the antigenes receptors for the adaptive immune response
which characterizes the vertebrates with jaws (Gnathostomata) [2]. Their study in normal and pathological conditions is a challenge due to the huge diversity of the variable
domain (V-DOMAIN) at the N-terminal end of each chain (10 potential specificities for humans), which results from complex IG and TR synthesis. Since 2010, IMGT® has

developed IMGT/HighV-QUEST [3-7], an online portal for the analysis of the IG and TR immune repertoires obtained through the next generation sequencing (NGS) tecnhologies.
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V-DOMAIN GT clonotypes

The antigen-binding site is formed by the six complementarity § The ‘IMGT clonotype’ concept provides molecular
determining regions or CDR-IMGT of two non covalently paired V- | characterization of the IG and TR V-DOMAIN repert0|res. IMGT
DOMAIN (VH/VL for IG, V-ALPHA/V-BETA or V-GAMMA/V-DELTA | clonotypes are identified by analysis of the nucleotide (nt)
for TR), defined as Fragment variable (Fv). sequences of the V-DOMAIN (V-(D)-J-REGION), using IMGT/
An in vitro engineered chain made of two V-DOMAIN connected § HighV-QUEST for NGS. An ‘IMGT clonotype (AA)’ is defined as a
by a linker is a single chain Fragment variable (scFv). unique V-(D)-J rearrangement (with IMGT gene and allele names

IG and TR are antigens receptors of the adaptive immune
response. The synthesis of the V-DOMAIN at the N-terminal end
of each |G or TR chain results from genomic DNA rearrangements
of variable (V), diversity (D) and joining (J) genes and from
junctional diversity.
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ighV-QUEST architecture s GT/HighV-QUEST analys

IMGT/HighV-QUEST architecture has moved from a 2-tier to a 3-system: web user interface (Ul), | IMGT/HighV-QUEST analyzes up to 500,000 IG or TR
database and scheduling- system. The scheduling-sytem is now a standalone system (shell scripts | rearranged sequences per run, with the same degree of o et man focer (ramed accorsing o the anayss )
and cron) which has the possibility to be integrated to an automation tool. The 3-tier architecture | resolution and high-quality results as IMGT/V-QUEST ) 1_Summary.ixt

E 2_IMGT-gapped-nt-sequences.txt

enables easier implementation of newly functionalities. (same algorithm, same IMGT reference directories). The s nseqsences
1-TIER 2-TIER 3-TIER tool: E) 4_IMGT-gapped-AA-sequences.txt
SR 1T St ittt 1) identifies, by default, the insertions/deletions (indels) gjjf::j:j;"“‘”
@ r « i [ ) inton Tasks — and correct them ) 7_V-REGION-muaton-and-A-change able

:E] 8_V-REGION-nt-mutation-statistics.txt

2) numbers the user sequences and introduces gaps

% 9_V-REGION-AA-change-statistics.txt

|
Limit—— i e :
nput | quee 1| Ischeduier 1 gt BTSN .
JOb) E: o A' | | System :E : .*Any one Cluster I . .
; |V VI EE ¥ k: I from Cluster Pool ; : (IMGT Unlque numbel’lng) %10_V-REGlON-mulalion-hotspots.txl
FASTA v i ' Taskipoo ' ' . . e 2 S—
H T ;eﬁD' . . cwsreny o] CLUSTERN ! 3) identifies the V, D and J GENE and alleles %1}3‘“:’“’“
<1 N : . ; . . . 212 scFv.
E— ! <« | N : ! 4) characterizes |G somatic hypermutations (nt and AA) ‘ | o
Compressed | - — — ¥ : | | . . . uIMGT_nghV-QUEST_mdwudual_ﬁles_folder
file output | 1 W) . s ! 5) describes the JUNCTION (IMGT/JunctionAnalysis) 2) Sequence 1 individual fl
: m - R | 6) provides a complete annotation with IMGT labels ] sequence 2 individual il
! [ -
_____________ I-_Ilg_h_\/_Q_U_E_S_T_______________EE |— - - - - -"=-=-=-=-=-=-=- == S_ERl/EB SLDE-AND—NO—DE—SIDE- - - (IMGT/AUtomat) [— ?{%Sequencenindividum file

7) as an option, analyses scFv (added in 2017 [7]).

The user can follow the analysis status in the "Analysis history": queued (new entry created in the IMGT/HighV-QUEST results consist of 11 CSV files (or 12 with the scFv option) provided as an
database when data are submitted for a job); dispatched (data are sent by the scheduling system archive file. Files #1 to #10 comprise systematically sequence identification, i.e. the sequence

for the analysis job when there is enough computational resources available); completed (results name, the functionality, the names of the closest V-GENE and allele, and files #1 to #6 also include

available and database updated by the scheduling system). the D and J GENEs and alleles. The files #7 to #10 that report the analysis of mutations are used

A new client Ul based on modern web technologies (Bootstrap, Struts2 and Tiles3) has recently mostly for IG. Files #1 to #10 include one line per submitted sequence, and together may comprise

-QUEST statistical analysis: IMGT clonotypes (AA

The statistical analysis applies a filter on the IMGT/HighV-QUEST results: only the ones characterized by a V-GENE and allele (single or several alleles), a JUNCTION and a J-GENE and allele (single or
several alleles) are filtered-in for statistical analysis. The IMGT/HighV-QUEST statistical analysis, which allows the identification and characterization of the clonotypes [5], may analyse up to one million

IMGT/HighV-QUEST results.
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clonotype (AA) diversity or expression of any IG or TR immunoprofiles of any species.

IMGT® founder and executive director emeritus: Marie-Paule Lefranc
(Marie-Paule.Lefranc@igh.cnrs.fr)
IMGT® director: S ofia Kossida (S ofia.Kossida@igh.cnrs.fr) it @fgfnzggg'g MAE(nprove Bi(®Campus [

Bioinformatics manager: Véronique Giudicelli (Veronique.Giudicelli@igh.cnrs.fr) e B ot R Montpellier g
Computer manager: Patrice Duroux (Patrice.Duroux@igh.cnrs.fr)

Ocutame

This work is granted access to HPC@LR and to the HPC ressources of the CINES and to the TGCC of the CEA under the allocation [036029] (2010-2018) made by GENCY. © Copyright 1989-2018 IMGT ©, the international ImMMunoGenetics information system ®



