he International ImMunc-

GeneTics (IMGT) database! is

an integrated online resource

specializing in immunoglobu-
lins (Igs), T-cell receptors (TCRs) and major
histocompatibility complex (MHC) mol-
ecules of all species. IMGT comprises two
databases: LIGM-DB (more than 23500 se-
quences of Igs and TCRs), and MHC/
HLA-DB (in development). In onder to com-
pare sequences of lgs and TCRs from all
species easily, a unique numbering system
has been created for IMGT that relies on the
high conservation of the variable {V)-region
structure. This numbering, set up after
aligning muore than 3000 sequences, takes
into account and combines the definition of
the k (FR) and pl ity-
determining regions (CDRs)Y, structural
data from X-ray diffraction studies* and the
characterization of the hypervariable
loops®.

The unique fumbering is used as the out-
Pt of the (MGT/DNATLOT
tool, which andiyows wattmged W
according  to IMGT  criteria.  IMGT/
DNAPLOT, freely available from the IMGT

Mg

Unique database numbering system for immunog@netic analysi
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Box 2. Advantages of the unique IMGT numbering system
« Easy comparison between sequences’ coding the V regions, whatever the antigen
receptor {Ig of TCR), the chain type (heavy or Eght chains for Ig; «, 8, v or 8 chains for

TCR), or the species
» Conserved amina acids always have the

same position (e.g. Cys23, Trp4l, Leusd,

Cys104); the hydrophobic amino acids of the FR regions are also found in conserved

(see hitpy/ fimgt A

Frenctes,

Hum_TRGY9.hiard for

rextes

'l’Cleageand hitp:/ /imgh.onusc.fr-8104/toctes/ambering/Hum_IGLV6him! for Iy

Pemusﬂlemdeﬁ:ﬁﬂonnﬂhehnmsoﬁheFRandCDR,meFRIMCrandCDRme

lengths provide crucial i

subgroup and/or a gene
e FR amino acids {and codons) located

can be compared without i

that.

3 o agroup,a

B B

at the same position in different sequences

ligs this also holds for amino

mmma:kmaﬁmmm

. the, deseri of Vregion and alleli¢
h P thes: anda]k:_."' polymorphisis ave descrived by compari-
son to the ‘reference sequences’ defined in IMGT
iations: CDR, compl R kil fobulin; TCR.
Teell receptor; V, variable.

ERACT and € ORIMOT delimic
The advantages o this system
usted w Box 2.

are

By taciiitati1g the comparison between
the sequences ¢ nd the description of alleles

home page (Box 1), was prog 1 by
H-H. Althaus and W. Miiller at the Institute
far Genetics in Kain, for use with the IMGT-
specific dataset provided by V. Giudicelli
and M-P. Lefranc at the LIGM Labora-
toire d'lmmunoGénétique Moléculaire of
Muntpellier. In IMGT/DNAPLOT, a re-
arranged sequence is compared with the
set of IMGT o

{functional or with an open reading f ame).
The results are aligned with the rearranged
sequence, and show the sequences of the
most homologous V-gene, D-segment {for

and the IMGT unique number-
ing system represents a considerable
advance in the analysis of the Ig and TCR
sequences of all species. Moreover, it gives
insight into the st-uctural configuration of
the V domain and opens i

g views
on the evolution of the sequences of
the V-set, stuce this numbering has been
applied with success to all the sequences
belonging to the Veset of the {g; superfamily,
including nonrearranging sequences in ver-
tebrates (e.g. CD4, CTX) and in inveriebrates

beavy chains) and J-segment alleles. The
aligned sequences are displayed according
to the IMGT unique numbering system and

Box |. WGT home page
AR information described in this Updete
article is freely available from IMGT at
hitpe/ /imgt.cnusc fr8104

P SQ187 56390701161 F

{e.g. Drosophit and fasciclin ().
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Subventions have been  received  from
Association pour Iy Recherche sur le Concer,
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