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Abstract

IMGT/LIGMotif I1s a tool for immunoglobulin (IG) and T cell
receptor (TR) gene annotation developed by IMGT®, the
international ImMunoGeneTics Information system®. The
annotation process includes 4 modules that allow (i) the gene
iIdentification of variable V, diversity D and joining J genes by
assigning gene type, localization and orientation in the analysed
sequence, (i) the gene description by assigning labels, (i) the
functionality identification and (iv) the gene delimitation and
cluster assembly. The standardized rules used In
IMGT/LIGMotif are based on IMGT-ONTOLOGY, the first

ontology In immunogenetics and immunoinformatics.
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IMGT/LIGMotif Welcome page

Query
IMGT/LIGMotif - Nucleotide Query Lon BLAST database
motifs

Paste a single nucieafide sequence or several sequences in the selected format info the field below: . .
Gene type (gDNA): Functionality: Locus:

Organism:

TRA

o) | _ |
vV F IGH < TRB Human

W !
D P IGK TRG Mouse

o J & ORF IGL Rat
Nast TRD

ort
tifs CHeptamer and noname? databases

Gene type: Locus:

Organism:

: vV IGH & Human
| ArcounT D IGK Mouse
J

FASTA/EMBL
»Jae0E1

cagotgaggetoagagaagygyacecageactygigyacacygoagggagoocacgccaggdg
cogccgtgytygagtyagyoocaytyccacccactyayyectocogtteaytyygacyacyy
tgaacaggtygaaccaaccayyuadcoocydoodyyococacagyacyyatoagagocaggaa
aggettoctyocetygcayyocayoyagyayoctycggyocogtycoctocayogayyanyc
toccctygccaccyooacoogyyooctetotyoctgetggyasaacaaytoagaaagcaagty
gatygagaygtygyogtygacagacococayottecagatetygetotaatttacaaaagaaaanya
gagacacactiyycayocticagyecactotaatgattcttaacagoayocaaattattygogca

Select an inout file format:

« Use PSSM
for V, D and J heptamers and nonamers

The criteria can be selected by closely related species such
as human and mouse.

caagactocagagtgactyggoaggyttgaygyetyggytotecccacygtgttttgyygota
acagoygaagygagayoactyyoaaayytyctyygygyytoccotyaaccoyacooyoccty
agaccycayocacatcayooccoayoooccacayyooocctaccaycogeagyggtttttgy
ctyagoctyagaaccactgtyctaactyyyyacacaytyattyycayoctetacaaaaacca

IMGT/LIGMotif analyses genomic sequences up to 2.5
megabase pairs. The execution time depends mainly on the
type of genes and gene number in the sequence analyzed.
For example, the analysis of a single gene takes a few
seconds while the full analysis of a locus containing more
than 100 genes takes about one hour using standard
parameters.

IMGT/V-QUEST databases

o Use IMGT/V-QUEST

It is recommended to select precisely the organism database to reduce time
execution
& Human Cod
Mouse Chondrichthyes
Rat Teleostei
Trout Salmon

Aotus
Sheep
Cow

IMGT/V-QUEST is integrated to IMGT/LIGMotif. The user
can invalidate IMGT/V-QUEST by unchecking «use
IMGT/V-QUEST» box. The V genes identified will be less
well described but the program will run faster.

Results

Statistics

Execution time (h:m:s)
0:11:57
Sequence length:
Sequence length «4 505,
Accession:
U66061

Total number of genes per DNA strand
DNA strands

Gene types

Selected Labels

Execution time

Accession

Description status and gene type

Partially described

Description statu

Total

Gene functionalities
L-\V-GENE-UNIT

Gene units D-GENE-UNIT

J-GENE-UNIT 13
23

Identified genes

5’
N Description Fositions

01 L-W-GENE-UNIT 14831997 Plus Functional 24
2 L-V-GENE-UNIT 9153..9864 Plus Functional 24
03 LV-GENE-UNIT 1933619835 Plus seldogens 24
04 L-V-GEMNE-UMIT 24157 24646 Plus nknown 15
05 LAW-GENE-UNIT 2836828911 Plus nknown 23
08 L-V-GENE-UMIT 37717.38232 Flus 24

07 LV.GENEUNIT 52002 52598 Plus unctiona 24 Gene
08 LVGENEUNT 62680 63213 Plus ki 15

DNA strand Functionality Number of labels

09 L-V-GENE-UNIT TT0N13.77936 Plus nknown 23
010 L-V-GENE-UNIT 9269193249 Plus nknown 9
O11  L-V-GENE-UNIT 9671597226 Plus 24
012 LWV-GENE-UNIT 9819998451 Minus nknown 10

YA ||y 1 a
014 LV-GENE-UNIT 121623122275 us to

015 D-GEME-UNIT 187917.187995
[ ]
016 J-GENE-UNIT 188584188653 d IS p | ay

- - [82e] (1] o)
L8 JJGENE-UNIT 189334188411
O1a JGEMELUNIT 188929190007
2o JGEME-UNIT 190202, 190279
21 JGENE-UNIT 190692190772
022 DGEME-UNIT 197409.. 197491
023 JGEME-UNIT 198089..198148

[l

024 JGEMEUNIT 198264168342
F25  JGEME-UNIT 198429..193474
028 JGEMEUNIT 198551.. 198627
27 JGENE-UMIT 198702.198779
028 JGEMELUNIT 198823, 108898
029 JGENE-UNT 198943..198023
030  J-GENE-UNIT 199160, 199234
031 L-V-GENE-UNIT 214278, 215017

P 00 QO QO 00 o W QO 00 = 00 QOO0 00 O

I

Export file as EMBL or GFF format

IMGT/LIGMotif results for the 684,973 bp sequence of the human TRB locus identified 83 gene units (67 V, 2 D and 14 )J).
The screen shots show results of a portion of the TRB locus analysis (U66061).
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Algorithm

D-GENE-UNIT alignments

Analysed genomic DNA sequence

5
Long moti! aatagase

V-GENE
16

V-GENE-UNIT
L-PART1 D-GENE-UNIT
L-INTRON-L
V-INTRON
L-V-GENE-UNIT >'D-RS
L-PART2 5'D-SPACER
V-EXON 3D.RS

V-REGION
FR1-IMGT 3'D-SPACER
CDR1-IMGT
FR2-IMGT
CDR2-IMGT
FR3-IMGT

CDR3-IMGT

=s | Comprises:
=222 1- Search of long motifs by alignment using BLAST
2- Alignment selection

Alignments are selected according to BLAST parameters such as E-Value, score, length and identity.
This allows to identify the gene type, its localization and orientation in the DNA sequence.
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D-GENE
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D-REGION J-GENE-UNIT

J-REGION
J-RS
J-SPACER

Human and mouse
genomes

Query : 592 tttttygetyagoetyagaaccactygtygetaactyggggacaca tgattygeagototacaaaaacea 659
e T e T T T
Shjct : 1 ggtttttygotygagetyagaaccactytgotaactygygacaca gtgattgycagototacaaaaacea

CMSA (Conserved Motif Searching Area)

Position specific Short motif
scoring matrix database *
(PSSM logo) GGATTTTGT

T GGTTTTTGG
CGTTTTTGG

CI\A <:> GGTTTGAAG

SYA | ) SsX

Approximate
match

D-GENE-UNIT

5'D-NONAMER {10,14} 5'D-HEPTAMER {3,120}
| | 1

3'D-HEPTAMER {1024}  5'D-NONAMER
Exact ‘ 13 ‘ i ‘ 13 ¢ Pattern
maitch ' P et Py, | p—— !

aaaacttaccadggttitiggptyagotyagaadeactygightaactyyyys ; ttggcagctcccgcgcgccg

=N N7

5'D-SPACER 3'D-SPACER
5'D-RS +1 § 3'D-RS
D-REGION

D-GENE-UNIT

1 long motif is delimited by 2 short motifs
Compirises:

1- Delimitation of Conserved Motif Search Area delimitation (CMSA)
2- Search and association of short motifs

The short motifs fromV, D and J gene databases are aligned in their search areas. The alignments
obtained are associated to each other by comparing the pattern of the gene identified.

3- Long motif delimitation using the short motifs as anchors
Exception: V-REGION is delimited by the software IMGT/V-QUEST.

Functionality identification

Described D-GENE-UNIT

The algorithm uses IMGT® Scientific chart rules based on the concepts
of IMGT-ONTOLOGY to determine gene functionality.

i Functionality identification

Unknown

Are all the 10 specific labels found ? <\ [NO]
IYES] Y

Functionality «ORF»,
«Pseudogene» and
«Functional» of genes are
identified essentially by
the number of labels, the
presence of stop codons,
frameshift and  the
recombination signal
3 quality. A functionality is
considered to be
«Unknown» if a short
motif is missing.

Is there at least an open reading frame [NO]
for D-REGION (without stop codons) ? <\/

[YES]
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Are 5'D-NONAMER, 5'D-HEPTAMER, Y

3'D-HEPTAMER, 3'D-NONAMER <\ [NO] 5'D-RS  D-REGION  3'D-RS
/ H

Are the 5'D-SPACER

and 3'D-SPACER length correct ?

(12 +/- 1 or 23 +/- 1 nucleotides) <‘ [NO]
/

[YES]

identical to ones found , )
. . 5'D-SPACER 3'D-SPACER
in functional genes ? [YES]

Y
Pseudogene

Functional
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Annotated D-GENE-UNIT

D-GENE-UNIT

IMGT/LIGMotif can identify 7 different clusters consisting of V, D and/or J genes.

L-V-GENE-UNIT

V-CLUSTER
V-J-CLUSTER
V-D-CLUSTER
V-D-J-CLUSTER
D-CLUSTER
D-J-CLUSTER

\ J-CLUSTER
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7 clusters
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