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Abstract

‘The Mouse (Mus musculus) T cell receptor alpha (TRA) and delta (TRD) variable genes’ ‘IMGT Locus in Focus’ report
provides the first complete list of the mouse TRAV and TRDV genes which span 1550 kb on chromosome 14 at 19.7 cM. The
total number of TRAV genes per haploid genome is 98 belonging to 23 subgroups. This includes 10 TRAV/DV genes which
belong to seven subgroups. The functional TRAV genomic repertoire comprises 72—82 TRAV (including 9-10 TRAV/DV)
belonging to 19 subgroups. The total number of TRDV genes per haploid genome is 16 (including the 10 TRAV/DV) belonging
to 12 subgroups. The functional TRDV genomic repertoire comprises 14—15 genes (5§ TRDV and 9—10 TRAV/DV) belonging
to 11-12 subgroups. The eight tables and three figures of this report are available at the IMGT Marie-Paule page of IMGT. The
international ImMunoGeneTics information system® (http://imgt.cines.fr) created by Marie-Paule Lefranc, Université
Montpellier II, CNRS, France.
© 2003 Elsevier Science Ltd. All rights reserved.
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1. Introduction

‘The mouse (Mus musculus) T cell receptor alpha
(TRA) and delta (TRD) variable genes’ is the 20th
‘IMGT Locus in Focus’ report [1-20] and the first of a
new section of Developmental and Comparative
Immunology. This report on the mouse (M. musculus)
T cell receptor alpha and delta variable genes describes
the murine germline TRAV and TRDYV repertoires,
with the same standardized rules of the IMGT

* IMGT site: http://imgt.cines.fr
* Corresponding author. Tel.: 433-4-99-61-99-65; fax: +33-4-
99-61-99-01.
E-mail address: lefranc@ligm.igh.cnrs.fr (M.-P. Lefranc).

Scientific chart [1] which were used for the description
of the human germline T cell receptor gene repertoires
[8—11,14]. This report comprises eight tables; Table 1:
‘mouse (M. musculus) germline TRAV genes’;
Table 2: ‘mouse (M. musculus) TRAV alleles’;
Table 3:‘correspondence between the different mouse
(M. musculus) TRAV gene nomenclatures’; Table 4:
‘number of mouse (M. musculus) germline TRAV
genes and potential repertoire’; Table 5: ‘mouse (M.
musculus) germline TRDV genes’; Table 6: ‘mouse
(M. musculus) TRDV alleles’; Table 7: ‘correspon-
dence between the different mouse (M. musculus)
TRDV gene nomenclatures’; Table 8: ‘number of
mouse (M. musculus) germline TRDV genes and
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Table 1

Mouse (M. musculus) germline TRAV genes on chromosome 14 at 19.7 cM

TRAV TRAV gene Fct Alpha Delta Positions  Strain Reference Accession numbers Sequences from
subgroup name sequences the literature
R T Pr R T Pr
TRAV1 TRAV1 F + + 72669 129/Sv] TRAV1 AF259072/
-73602(a) AE008683 [114]
B + + B10.A" ValphaAl0 M22604 [61]#g
TRAV2 TRAV2 F + + 234790 129/Sv] TRAV2 AF259071/
-235548(a) AF259074/
AE008683 [114]
TRAV3 TRAV3-1 F 246884 129/Sv] TRAV3-1 AF259071/
-247390(a) AE008683 [114]
1) + + C3H Valpha$5 AJ311366 [68]#c
TRAV3D-2 P¢ 136645 129/Sv] TRAV3D-2P  AC005402/
-137116(b) AE008684 [114]
TRAV3D-3 F 223413 129/Sv] TRAV3D-3 AC005402/
-223914(b) AE008684 [114]
TRAV3-2 pe 163451 129/Sv] TRAV3-2P AC003997/
-163947(c) AEO008685 [114]
TRAV3-3 F + + 261470 129/SvJ] TRAV3-3 AC003997/
-261971(c) AE008685 [114]
) + + C57BL/Ka Valpha5 X02933 [47]#c
TRAV3-4 F 380762 129/Sv] TRAV3-4 AC003996/
-381263(c) AC005938/
AE008685 [114]
TRAV4 TRAV4-1 P° 267059 129/Sv] TRAV4-1P AF259071/
-267557(a) AE008683 [114]
TRAV4D-2 P’ 365129 129/Sv] TRAV4D-2P  AF259073/
-365614(a) AE008683 [114]
TRAV4D-3 F + + 149025 129/SvJ] TRAV4D-3 AC005402/
-149526(b) AE008684 [114]
) + + B10.A Valphall M22603 [61]#g
F + + Al) Valphall.3a ~ M73265 [82]#c
® + + C57BL/6 Valphall M87844 [86]#g
F + + Valphall.3 S81113 [107]#c
) + + B10.A Valphall U63776 [108]%#g
TRAV4D-4 F + + 241062 129/Sv] TRAV4D-4 AC005855/
-241562(b) AE008684 [114]
(F + + B10.A Valpha2B.4 X02968 [48]#c
® + + B10.A ValphaB10 X03860 [51]#c
F + + DBA/2 Valphall.ld  M73264 [82]#c
1) + + B10.A Valphall U63758 [108]%#g

99t

L6+—S9¢ (£002) £Z £8ojoununuy aaypivduio)) puv pjuaudojaaa(q / ouvtfa "g-"w ‘osog ‘N

>
=y
-
(@)
r
m
=
T
v
m
]
7]




€ THAOW — C1ee9—INHdd—LE-8T—€00¢/€/ST—C6S 1Dd

TRAVS

TRAV6

TRAV4-2

TRAV4-3

TRAV4-4/DV10

TRAVS5-1

TRAVSD-2

TRAVS5D-3

TRAV5D-4

TRAVS-2

TRAVS-3

TRAVS-4

TRAV6-1

TRAV6-2

TRAV6D-3

TRAV6D-4

TRAV6D-5

TRAV6D-6

)
)
)
P m

ORF’/

)

)

)

)

++ +
++ +

366141
-366627(b)

175856
-176358(c)

278952
-279455(c)
282342
-282858(a)
163273
-163788(b)
179278
-179587(b)
259064
-259571(b)

203144
-203644(c)
217253
217574(c)
290091
-290599(c)
298270
-298714(a)

321439
-321892(a)

380537
-382152(a)

4732
-5180(b)
39554
-40024(b)
64381
-64818(b)

129/Sv]

C57BL/6
129/Sv]

BALB/c nu/nu
129/Sv]

129/Sv]

129/Sv]

129/SvJ]

129/Sv]

SWR x NZB (F1)
SWR x NZB (F1)
NOD

129/Sv]

129/Sv]

129/Sv]

129/SvJ]

C57BL/6
129/Sv]

C57BL/6
x DBA/2 (F1)

BALB/c
129/SvJ]

C57BL/6
129/SvJ)
129/Sv]

129/SvJ]

TRAV4-2

Valphall
TRAV4-3

V2B4
TRADV4-4

TRAV5-1
TRAVSD-2P
TRAVSD-3P
TRAV5D-4

Valphal9
Valphal9

TRAVS5-2P
TRAVS-3P
TRAVS5-4
TRAV6-1

Valpha4
TRAV6-2

Valphall
Valpha4.2
TRAV6D-3
Valpha4
TRAV6D-4

TRAV6D-5

TRAV6D-6

AC004407/
AE008684 [114]
M87848 [86]#c
AC003997/
AE008685 [114]
M27351 [52]#c
AC004102/
AE008685 [114]
AF259071/
AE008683 [114]
AC005402/
AE008684 [114]
AC005402/
AE008684 [114]
AC005855/
AE008684 [114] 7
U07877 [96]#c
U07876 [96] Mc
U80816 [109] '#c
AC003997/
AE008685 [114]
AC003997/
AE008685 [114]
AC003995/
AE008685 [114]
AF259071/
AE008683 [114]
X 14387 [71}#c
AF259071/
AE008683 [114]
X03669 [50]#g

U21455 [100] “#c
AF259073/
AC005403/
AE008683 [114]
M16675 [S55]#c
AC005403/
AE008684 [114]
AC003994/
AE008684 [114]
AC004101/
AE008684 [114]

(continued on next page)
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Table 1 (continued) &
oo

TRAV TRAYV gene Fct Alpha Delta Positions  Strain Reference Accession numbers Sequences from

subgroup name sequences the literature

R T Pr R T Pr

F + + C57BL/6 Valphall2-2  X05187 [57] P
(F) + + C57BL/10 Valpha4 M16676 [55]#c
(F) + + BALB/c Valpha4 U21397 [101] Y =
TRAV6D-7 F 264948 129/Sv) TRAV6D-7  AC005855/ &
-265414(b) AE008684 [114] 2
(F) + + PL x SIL (F1) Valpha4 M21205 [60]#c '3
(F) + + DBA/2 Valpha4 X55823 [79] "#c o
TRAV6-3 F + + 381244 129/SvJ TRAV6-3 AC004407/ ~
-382887(b) AE008684 [114] §~ >
TRAV6-4 F + + 8045 129/SvJ TRAV6-4 AC004407/ 3
-8502(c) AE008685 [114] S X
(F) + + BALB/c Valpha4 M84653 [87#c S |
TRAV6-5 F + + 55987 129/Sv] TRAV6-5 AC004405/ S b
-56459(c) AE008685 [114] 3 O
(F) + + BALB/c Valpha4 M34202 [76] Yc 3 r
(F) + + BALB/cJ Valpha4 U05046 [109] #e § m
TRAV6-6 F + + 87550 129/Sv) TRAV6-6 AC005240/ g —
-87987(c) AE008685 [114] 2 =
(F) + + BALB/c Valpha4.6 U21448 [100] *#c 3
(F) + + C57BL/6 Valpha4.5 U90513 [111] '#c g U
TRAV6-7/DV9  F + + 295983 129/Sv) TRAV6-7 AC003995/ = T
-296449(c) AE008685 [114] o
(F) + + C57BL/Ka Valpha4 X02932 [47]#c § m
(F) + + B10.PL Valpha4.2 M21863 [66]#c S (7))
(F) + + C57BL/6 Vdelta2.3 X13316 [62] #c ;: (d)p]
®*" + + B10.PL Valpha4.2 M35492 [72}#c N
® " + + C57BL/10 Valpha4 X52448 [80]#c N
(F) + + BALB/c Valpha4 U21453 [100] %c IS
(F) + + BALB/c Valpha4 U21409 [101] “#e =
(F) + + BALB/c Valpha4 D12899 [92] “#c &
x C57BL/6 (F1) j:
TRAV7 TRAV7-1 F + + 313424 129/Sv) TRAV7-1 AF259071/ S
-313940(a) AE008683 [114]
TRAV7D-2 F 337968 129/Sv] TRAV7D-2  AF259071/
-338476(a) AE008683 [114]
(F) + + B10.A Valphal M38104 [78]#g
(F) + + BALB/c Valphal X83009 [102] Y#c
TRAV7D-3 F + + 399727 C57BL/10 Valpha5H X02833 [46] 129/Sv], TRAV7D-3
-400523(a) [AC005403/AE008683] [114]

F) + + B10.A x AKR Valphall M26423 [73] “H#c
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TRAV7D-4 F + + C57BL/6 Valphal.1 X56723 [81]
F + + 14121 129/Sv] TRAV7D-4  AC003994/
-14650(b) AE008684 [114]
F + + C57BL/Ka Valphal X02928 [47]#c
F) + + C57BL/6 Valphal.l X56722 [81]#c
TRAV7D-5 F 84720 129/SvJ TRAV7D-5  AC004101/
-85247(b) AE008684 [114]
TRAV7D-6 F 271489 129/Sv] TRAV7D-6  AC005855/ =
-272021(b) AE008684 [114] g
TRAV7-2 F 341683 129/SvJ TRAV7-2 AC004407/ g
-342196(b) AE008684 [114] <
TRAV7-3 F + + 394979 129/Sv] TRAV7-3 AC004407/ w
-395504(b) AE008684 [114] N
(F) + + BALB/c Valphal L16803 [96] *#c g >
(F) + + SIL Valphal AF037038 [115]#c g
TRAV7-4 F + + 14951 129/SvJ TRAV7-4 AC004407/ S X
-15840(c) AE008685 [114] g |
TRAV7-5 F + + 107905 129/Sv] TRAV7-5 AC004406/ S —
-108432(c) AE008685 [114] 3 (@)
F C57BL/6 Valphal.2 X56724 [81] *° § -
(F) + + DBA/2 Valphal X55825 [79] *#c S m
(F) + + C57BL/6 Valphal AF034160 [112] M#c 5 —
TRAV7-6 F 302286 129/SvJ TRAV7-6 AC003995/ S >
-302818(c) AE008685 [114] El
(F) + + C57BL/6 ValphaC5 X63927 [48]#c g O
TRAVS TRAVSD-1 F + + 22759 129/Sv] TRAVSD-1  AC003994/ 3 .y
-23244(b) AE008684 [114] S
(F) + o+ CS7BL/10 X06773 [53] %c 3 m
TRAVSD-2 F 293412 129/Sv] TRAVSD-2  AC005855/ g (7))
-293875(b) AE008684 [114] 3 wn
(F) + + B10.BR Valphal8 U46581 [88]#c N
TRAVS-1 F + + 23478 129/Sv] TRAVS-1 AC004407/AC004405/ S
-23963(c) AE008685 [114] * S
F) + + C57BL/10 D16605 [93] “U#c ‘f
TRAVS-2 F 323696 129/SvJ TRAVS-2 AC004096/ )
-324159(c) AE008685 [114] Jé
TRAV9 TRAVOD-1 F + + 36514 129/SvJ TRAVOD-1  AC003994/ N
-36975(b) AE008684 [114]
F) + + C57BL/6 Valpha3 MI16678 [55]#c
TRAV9D-2 F BALB/c Tera-V3.2 U31877 [105]
F 141221 129/Sv] TRAVOD-2  AC005402/
-141655(b) AE008684 [114]
(F) BALB/c Valpha3 M33586 [77] “#c

(continued on next page)
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Table 1 (continued) g
TRAV TRAYV gene Fct Alpha Delta Positions  Strain Reference Accession numbers Sequences from
subgroup name sequences the literature

R T Pr R T Pr

®* o+ o+ BALB/c Valpha3 L16799 [96] “#c
TRAV9D-3 F + o+ 169749 129/Sv] TRAVOD-3  AC005402/
-170183(b) AE008684 [114] =
(F) + o+ C57BL/10 Valpha3.810  X05732 [54]#c -
TRAVOD-4 F T 233384 129/SV] TRAVOD-4  AC005855/ 2
-233818(b) AE008684 [114] <
F) + o+ C57BL/6 Valpha3.CO  X05734 [54]#c A
(F) + o+ C57BL/6 Valpha3 X56716 [81] “HHe -
(F) + o+ C57BL/6 Valpha3 M87852 [86]#c 3 >
TRAVO-1 F 53147 129/Sv] TRAVO-1 AC004405/ S
-53608(c) AE008685 [114] e » )
TRAV9-2 F + o+ 168052  BALB/c Tera-V3.1 U26917 [105] 129/Sv], TRAV9-2 5 -
-168486(c) [AC003997/AE008685] [114] & —
TRAV9-3 F + o+ 209671  BALB/c Tera-V3.3  U31878 [105] 129/SvJ, TRAV9-3 E (@]
-210105(c) [AC003997/AE008685] [114] S -~
F) + o+ BALB/c Valpha3 M34194 [76] e N m
(F) T BALB/c] Valpha3.4  U05047 [109] “c s —
TRAV9-4 F + o+ 271478 BALB/c X02857 [45] BALB/c, Tera-V3.4 o >
2271912(¢) [U31879] [105], 129/SvJ, 3
TRAV9-4 [AC003997/ : O
_ AE008685] [114] g .3
TRAVIO  TRAVIOD Fe + o+ 53958 129/SvJ TRAVIOD  AC003994/ s
-54454(b) AC004101/ g m
AE008684 [114] g (7))
®»Y o+ C57BL/6 Tera-22.2 U46077 [106]#g s (7))
TRAV10 Fo + o+ 76501 129/SvJ TRAVI10 AC005240/ _ g
-76997(c) AE008685 [114] ® N
(F) + o+ C57BL/6 Valphal5 134678 [103}#c N
(F) + o+ C57BL/6 Tera-V22.1  U47051 [106]#c B
®Y 4+ o+ C57BL/6 Tera-V22.3  U46078 [106]#g 5
®Y 4 C57BL/6 Tera-V22.4  U46079 [106]#g T
TRAVI1 * TRAVIID Fo + o+ 66780 129/SvJ TRAVIID  AC004101/ C57BL/6, Valpha14.2 S
-67332(b) AE008684 [114] ™ [D90230] [83]
TRAVII Fol T 89958 129/SvJ TRAVI1 AC005240/ C57BL/6, Valphal4.2
-90510(c) AE008685 [114] % [D90230] [83]
F + o+ C57BL/6 Valphal4.l  D90229 [83] *™
TRAVI2  TRAVI2D-1  F C57BL/6 ValphaF3.6  X06308 [49]
F T 92193 129/SvJ TRAVI2D-1  AC004101/
-92665(a) AE008684 [114]

(F) + + C57BL/Ka Valpha8 X02936 [47] “#c
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TRAV13

TRAVI12D-2

TRAVI12D-3

TRAVI12-1

TRAVI12-2

TRAV12-3

TRAVI12-4

TRAV13D-1

TRAV13D-2

TRAV13D-3

TRAV13D-4

)
)
F

)
)
)
F

F)
(ORF) *°
ORF *

)
)

)
)
®
P
P ar

®
)

®

®

++ 4+ +
++ 4+ +

++ +
++ +

+ +

++ +
++ +

++ +
++ +

++ +
++ +

164976
-165491(b)

180766
-181258(b)

125175
-125647(c)

204854
-205387(c)
218750
-219243(c)

382085
-382499(c)

99029
-99540(b)

193728
-194239(b)

284816
-285330(b)
314380
-316122(b)

C57BL/6
C57BL/6
C57BL/6
C57BL/6

C57BL/6
BALB/c
BALB/c
C57BL/6
129/Sv]

BALB/c
C57BL/6
C57BL/6
Std:ddY
129/Sv]

C57BL/6
C57BL/Ka
129/Sv]

129/Sv]
Std:ddY
DBA/2

BALB/c
129/Sv]

C57BL/6
129/SvJ]

B10.S/9R
BALB/c
Std:ddY

BALB/c
129/Sv]

129/Sv]

B10.S/9R

Valpha8

ValphaF3.8
ValphaF3.2
ValphaF3.4

ValphaF3.2

Valpha8
ValphaF3.3
TRAVI12D-3

Valpha8
ValphaF3.7
ValphaF3.5
Valpha8
TRAVI12-1

Valpha8
Valpha8.4
TRAVI12-2

TRAVI12-3
Valpha8
Valpha8
Valpha8
TRAV12-4P

ValphaF3.1psi
TRAV13D-1

Valphal0.2
ValphalO
ValphalO

ValphalO
TRAVI13D-3

TRAV13D-4

Valphal0.3

X60320
U90515
X04332
X06306

85]#g
111] '#c
49]
49]

X04330 [49]#c
M15063 [58]#c
M98569 [90]
X06305 [49]
AC005402/
AE008684 [114]
M34210 [76] “#c
U90514 [111] *#c
X06307 [49]
X17173 [64]
AC004406/
AE008685 [114] *
M16677 [55]#c
M38680 [65#c
AC003997/
AE008685 [114]
AC003997/
AE008685 [114]
X17181 [64]#g
X67432 [84]#g
U21399 [101] e
AC005938/
AE008685 [114]
X06309 [49]
AC005402/
AE008684 [114]
M20875 [63]#c
M34216 [76] *c
X17178 [64]

U21415 [101] *#c
AC005855/
AE008684 [114]
AC005855/
AC004407/
AE008684 [114]
M20876 [63]#c

129/Sv], TRAV12D-2
[AC005402/AE008684] [114]

129/Sv], TRAV13D-2
[AC005402/AE008684] [114]

(continued on next page)
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Table 1 (continued) 5
[\

TRAV TRAYV gene Fct Alpha Delta Positions  Strain Reference Accession numbers Sequences from

subgroup name sequences the literature

R T Pr R T Pr

TRAV13-1 F + + 131957 129/Sv) TRAV13-1 AC004406/
-132468(c) AE008685 [114]
TRAV13-2 F 231729 129/Sv] TRAV13-2 AC003997/ =
-232240(c) AE008685 [114] &
(F) + + B10.A Valphal0 M38102 [78]#g 2
TRAV13-3 F 314684 129/Sv) TRAV13-3 AC003995/ 3
-315198(c) AC004096/ 4
AE008685 [114] ~
ORF Std:ddY Valphal0 X17176 [64] §~ >
TRAV13 F + + 354062 129/Sv) TRADV13-4  AC003996/ 3
-4/DV7 -354573(c) AE008685 [114] S X
(F) + + C57BL/6 Vdelta7 M26299 [69]#c s |
(F) + + SWR x NZB (F1) Valphal0 U07879 [97J#c s —
TRAV13-5 F 2674 129/Sv) TRAV13-5 AC005938/ E O
-3182(d) AE008686 [114] 3 -
TRAVI4  TRAVI4D-1 F + + B10.A Tera-V2.2 L77149 [104] § m
ORF™ 4+ + 108054 BALB/c Tera-V2.3 004623 [95] ™ 129/Sv], TRAV14D-1 g —
-108555(b) [AC005402/AE008684] [114] * O =
TRAV14D-2 F + + 199520 BALB/c Tera-V2.1 U04312 [95] * 129/Sv], TRAV14D-2 |
-200019(b) [AC005402/AE008684] [114] ™ § U
(F) + + CBA/J Valpha2 M88352 [91] *Vic = Y
TRAV14D F + + B10.A Tera-V2.5 L77152 [104] N
3/DVS g m
F + + B10.A Tera-V2.4 L77151 [104] § (7))
F + + 322095 BALB/c Tera-V2.4 U04624 [95] 129/Sv], TRADV14D-3 s (d))
-322593(b) [AC004407/AE008684] [114] <
(F) + + C57BL/10 Vdelta8 U07557 [70] e N
(F) + + SWR x NZB (F1) Valpha2 U07872 [97]#c IS
(F) + + SWR x NZB (F1) Valpha2 U07875 [97]#c =
(F) + + C57BL/6 TCRAV2 AF126457 [116]#c 5
x DBA/2 (F1) j:
TRAV14-1 F + + B10.A Tera-V2.3 L77150 [104] S
F 136454 BALB/c Tera-V2.2 U04622 [95] 129/SvJ, TRAV14-1
-136955(c) [AC004406/AE008685) [114]
(F) + + BALB/c Valpha2.2 AJ311368 [70] ™l
TRAV14-2 F + + B10.A Tera-V2.1 L77148 [104]
F + + B10.A Tera-V2.6 L77153 [104]
F + + 237700 BALB/c Tera-V2.5 U04625 [95] 129/Sv], TRAV14-2
-238201(c) [AC003997/AE008685] [115]
TRAV14-3 F + + B10.A Tera-V2.7 L77154 [104]
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TRAV15

TRAV16

TRAV17

TRAVI15D
-1/DV6D-1

TRAVISD
-2/DV6D-2

TRAVI15D-3

TRAVIS
-1/DV6-1

TRAVI1S
-2/DV6-2

TRAV15-3

TRAV16D/
DV11

TRAV16

TRAV17

)

)
®
)
)
)

F)
)
)
)
P

)

F)
P

)
®

)
)

)
)

++ +
++ +

++ +
++ +

+
+

++ 4+t
++ 4+t

++ 4+
++ 4+

+
+

+ +
+ +

359846
-360344(c)

113676
-114247(b)

207686
-208258(b)

326032
-326403(b)
142067
-142638(c)

245725
-246294(c)

363363
-363768(c)
298506
-299037(b)

328553
-329084(c)

18507
-18983(d)

BALB/c

C56BL/6
x DBA/2 (F1)
BALB/c

129/Sv]

C57BL/Ka
C57BL/6
DBA/2
DBA/2
DBA/2
129/Sv]

B10.A
C57BL/6
DBA/2
DBA/2
129/SvJ]

129/Sv]

BALB/c
129/Sv]

C57BL/6
129/Sv]

129/Sv]

C57BL/6
C57BL/6
129/Sv]

SWR

x NZB (F1)
NOD

CBA
C57BL/6

x DBA/2
129/Sv]

Tcra-V2.6
TCRAV2
deltal
TRADV15D-1
Valpha7
Vdeltal
Vdelta6.4
Vdelta6.5

Vdelta6.6
TRADV15D-2

VDelta 6
VDelta 6
VDelta 6
TRAV15D-3P
TRADV15-1

Vdelta2
TRDV15-2

VDelta 6
TRAV15-3P

TRADV16D

TRAV16

Valphal6

Valphal7

TRAV17

U04626 [95] 129/Sv], TRAV14-3
[AC003996/AE008685] [114]

AF126459 [116]#c
X07878 [67]

AC005402/
AE008684 [114]
X02935 [47J#e
X17225 [74)#g
U66666 [113] '#c
U66667 [113] #c
U66668 [113] #e
AC005402/
AE008684 [114]
AJ271435 [119]#c
AF085009 [120] *#c
AF085006 [120] “#c
AF085008 [120] “#c
AC004407/
AE008684 [114]
AC004406/
AE008685 [114]
X63939 [59]#c
AC003997/
AE008685 [114]
AF085010 [120] *#c
AC003996/
AE008685 [114]
AC005855/
AE008684 [114]
M16118 [56]#c
M16119 [56]#c
AC004096/
AE008685 [114]
U07873 [97J#c

569341 [98]#c
S73533 [99]#c
AF118105 [117] *#c

AC005938/
AE008686 [114]
(continued on next page)
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Table 1 (continued)

TRAV TRAYV gene Fct Alpha Delta Positions  Strain Reference Accession numbers Sequences from
subgroup name sequences the literature
R T Pr R T Pr

(F) + + C57BL/6 X60319 [85]#g
TRAV13 TRAV18 ORF’/ 51750 129/Sv] TRAV18 ACO005938/
-52475(d) AE008686 [114]
TRAV19 TRAV19 F* + + 74507 129/Sv] TRAV19 ACO005938/ BALB/c, Valpha5T
-75012(d) AE008686 [114] ** [X72906] [91] **!
pbe BALB/c Valpha5Tpsi ~ X72903 [91]
(F) + + C57BL/6 AV20S1 AF171639 [118]#c
TRAV20 TRAV20 pP + + 92619 BALB/c Valphal6.1 M94080 [94] 129/SvJ, TRAV20P
-93170(d) [AC005938/AE008686] [114]bb
®* o+ + AKR M29272 [75]#c
TRAV21 TRAV21/ F + + 106852 BALB/c Vdelta3 M94080 [94] 129/Sv], TRADV21
DVI2 -107590(d) [AC005938/AE008686] [114]
(F) + + C57BL/Ka Valpha6 X02934 [47]#c
TRAV22 TRAV22 pb 165091 129/Sv] TRAV22P AC004399/
-165399(d) AE008686 [114]
TRAV23  TRAV23 p 195682 129/SvJ TRAV23P AC003993/
-196206(d) AE008686 [114]
Fct, Functionality; F, Functional; P, Pseudogene; ORF, Open Reading Frame; R, Rearranged; T, Transcribed; Pr, Translated into protein; ‘ 4+’ or * — ’ indicates if the gene

sequences have been found (4) or not been found (— ) rearranged (R), transcribed (T), and/or translated into protein (Pr). Arbitrarily that information is shown on the first line of
each gene when the data have been confirmed by several studies. Functionality is shown between parentheses when the accession number refers to rearranged genomic DNA or
c¢DNA and the corresponding germline gene has not yet been isolated. Reference sequences in bold have been mapped: ‘mapped’ refers to sequences which have been obtained from
clones (phages, cosmids, YACs...) either by subcloning or PCR, and does not apply to sequences obtained directly from genomic DNA. In the ‘Sequences from the literature’
column, names of the sequences are preceded by the designation of the mouse strain. For a given gene name, each horizontal line corresponds to a different allele. For more
information, see Alignments of alleles and Tables of alleles (IMGT Repertoire http://imgt.cines.fr). In this table, are reported the 10 TRAV/DV genes identified so far: eight TRAV/
DV genes (TRAV4-4/DV10, TRAV6-7/DV9, TRAV13-4/DV7, TRAV14D-3/DVS8, TRAV15D-1/DV6D-1, TRAV15-1/DV6-1, TRAV16D/DV11 and TRAV21/DV12) which
have been found rearranged to TRAJ genes and to (D)J-GENE:s of the TRD locus. TRAV15-2/DV6-2 and TRAV15D-2/DV6D-2, which are assigned to the TRAV15 subgroup on
the basis of sequence alignment, although they have not yet been found rearranged to TRAJ genes. If other TRAV genes or alleles are found rearranged to TRDJ genes, a suffix will
be added to the gene name: /DV followed by a number for the TRDV subgroup (and eventually a hyphen and a gene number). Clones used for the complete sequencing of the TRA/
TRD locus (see IMGT/GeneView, http://imgt.cines.fr, and Accession numbers of the references in this table and in Table 5) were later used to construct four contigs: AE008683 to
AE008686. AE008683 (404892 bp) contains TRAV1 to TRAV7D-3. AE008684 (400099 bp) contains TRAV6D-4 to TRAV7-3. AE008685 (400099 bp) contains TRAV6-4 to
TRAV12-4. AE008686 (461875 bp) contains TRAV13-5 to TRAV23. #c: rearranged cDNA, #g: rearranged genomic DNA. Positions: limits from INIT-CODON (ATG) to the last
nucleotide of V-REGION in the following Accession numbers: (a) AE008683, (b) AE008684, (c) AE008685 and (d) AE008586. (For the four pseudogenes: TRAVSD-3, TRAVS-
3, TRAV12-4 and TRAV22 which have no L-PART1, limits are from the first nucleotide to the last nucleotide of V-EXON.)

% B10.A is a congenic strain (see MGD for Strain Nomenclature Guidelines), B10 is the abbreviated symbol of C57BL/10.

b Sequence submitted to EMBL by IMGT curators (Bosc, N., 21/04/2001).

¢ DELETION of 12 nucleotides in CDR1-IMGT (positions 85-96 in IMGT unique numbering), in frame STOP-CODON at codon 43 in FR2-IMGT (positions 127-129) and
INSERTION of 6 nucleotides in CDR2-IMGT (between positions 169/170).

4 INIT-CODON not conserved in L-PART1: AAG instead of ATG, DELETION of 12 nucleotides in CDR1-IMGT (positions 85-96 in IMGT unique numbering), in frame
STOP-CODON at codon 43 in FR2-IMGT (positions 127—129) and INSERTION of 6 nucleotides in CDR2-IMGT (between positions 169/170), no CONSERVED-TRP.
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¢ In frame STOP-CODON at codon 6 in FR1-IMGT (positions 16—18 in IMGT unique numbering), INSERTION of 1 nucleotide ¢ in FR1-IMGT (between positions 54 and 55),
DELETION of 2 nucleotides in FR3-IMGT (positions 221-222).

 In frame STOP-CODON at codon 83 in FR3-IMGT (positions 247—249 in IMGT unique numbering).

€ INSERTION of 12 nucleotides CCCAGCTGGAGG in FR3-IMGT (between positions 293 and 294 in IMGT unique numbering). This INSERTION is a duplication of positions
280-293 (Bosc, N., IMGT comment, 01/02/2001) and may represent a sequencing error.

" In frame STOP-CODONS at codon 58 in CDR2-IMGT (positions 172—174 in IMGT unique numbering), at codons 99 and 104 in FR3-IMGT (positions 295-297 and 310—
312), the 2nd-CYS is not conserved.

! No L-PART], in frame STOP-CODON at codon 5 in FRI-IMGT (positions 13—15 in IMGT unique numbering) and DELETION of 1 nucleotide in FR1-IMGT (position 42),
DELETION of 6 nucleotides in frame (positions 229—234) and of 16 nucleotides in FR3-IMGT (position 262—-277), STOP-CODON at codon 99 in FR3-IMGT (positions 295—
297).

i ORF because unusual V-HEPTAMER sequence: CACACTG instead of CACAGTG.

X V_-REGION is partial: AA 1-22 are missing (partial FR1-IMGT).

! V-REGION is partial: AA 1 is missing (partial FR1-IMGT).

™ In frame STOP-CODON:S at codon 58 in CDR2-IMGT (positions 172—174 in IMGT unique numbering) and at codon 99 in FR3-IMGT (positions 295-297).

" No L-PART1, in frame STOP-CODON at codon 5 in FR1-IMGT (positions 13—15 in IMGT unique numbering) and DELETION of 1 nucleotide in FR1-IMGT (position 42) ,
DELETION of 6 nucleotides in frame (positions 229—234) and of 4 nucleotides in FR3-IMGT (positions 281-284), STOP-CODON at codon 99 in FR3-IMGT (positions 295—
297).

® V-REGION is partial: AA 1-15 are missing (partial FR1-IMGT).

P V-GENE is partial: partial V-SPACER and no V-NONAMER.

9 V-REGION is partial: AA 1-10 are missing (partial FR1-IMGT).

" V-REGION is partial: AA 1-25 are missing (partial FR1-IMGT).

V-REGION is partial: AA 1-8 are missing (partial FR1-IMGT).

V-REGION is partial: AA 1-9 are missing (partial FR1-IMGT).

DELETION of 1 nucleotide in CDR2-IMGT (position 83 in IMGT unique numbering).

INIT-CODON not conserved in L-PART1: ATC instead of ATG.

" V-REGION is partial: AA 1-11 are missing (partial FR1-IMGT).

V-REGION is partial: AA 1-44 are missing (no FR1-IMGT, no CDRI1-IMGT, partial FR2-IMGT).

V-REGION is partial: AA 1-69 are missing (no FR1-IMGT, no CDRI-IMGT, no FR2-IMGT, no CDR2-IMG , partial FR3-IMGT).
V-REGION is partial: AA 1-19 are missing (partial FR1-IMGT).

The TRAV7-2 gene localized in 5" from TRAV4-5 is in an inverted orientation of transcription compared to the other genes of the TRA locus.
® V_REGION is partial: AA 1-51 are missing (no FR1-IMGT, no CDR1-IMGT and partial FR2-IMGT).

4 Although the V-HEPTAMER is unusual (CACAGTA instead of CACAGTG), the gene has been found rearranged and is therefore functional.
ad V_REGION is partial: AA 1-56 are missing (no FR1-IMGT, no CDR1-IMGT, no FR2-IMGT and partial CDR2-IMGT).

 Sterile transcript.

DELETION of 1 nucleotide in FR3-IMGT (position 299 in IMGT unique numbering). V-REGION is partial: AA 1-43 are missing (no FR1-IMGT, no CDR1-IMGT and partial
FR2-IMGT).

% V-REGION is partial: AA 1-38 are missing (no FR1-IMGT, no CDR1-IMGT and no FR2-IMGT).

ah V_REGION is partial: AA 1 and 2 are missing (partial FR1-IMGT).

ai Although the V-HEPTAMER is unusual (CACACTG instead of CACAGTG), the gene has been found rearranged and is therefore functional.

4 INSERTION of 1 nucleotide leads to a frameshift in L-PART1.

3 Por the TRAV11 subgroup, sequences of the TRAV11D gene cannot be differentiated from those of the TRAV11 gene. All sequences which are not unambiguously mapped, are
therefore described as “TRAV 11 alleles’ and compared to the allele “01 of TRAV11 (AC005240). However, it is not excluded that some of these ‘alleles’ belong exclusively to the
TRAV1I1D gene.

4 Although the V-HEPTAMER is unusual (CACCATG instead of CACAGTG), the gene has been found rearranged and is therefore functional.
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*M V-REGION is partial: AA 1 and 2, 106 and 107 are missing (partial FR1-IMGT and partial CDR3-IMGT). It is not known if this sequence is an allele of TRAV11 or of
TRAV11D because the V-REGIONs of these two genes are identical.

1 V-REGION is partial: AA 1-42 are missing (no FR1-IMGT, no CDR1-IMGT and partial FR3-IMGT), DELETION of 3 nucleotides in frame in FR3-IMGT (positions 279—281
in IMGT unique numbering, S93 is encoded by TCG instead of TCA).

% OREF because the 1st-CYS is not conserved, V-REGION is partial: AA 1 is missing (partial FR1-IMGT).

% ORF because unusual V-HEPTAMER sequence: CACAGCG instead of CACAGTG.

% No L-PART1, V-REGION is partial: AA 1-3 are missing (partial FR1-IMGT), in frame STOP-CODONS at codon 40 in FR2-IMGT (positions 118—120 in IMGT unique
numbering) and at codon 91 in FR3-IMGT (positions 271-273), deletion of 9 nucleotides in FR3-IMGT (positions 296—304) leading to a frameshift.

4 V-REGION is partial: AA 1-4 are missing (partial FR1-IMGT), in frame STOP-CODON at codon 40 (positions 118—120 in IMGT unique numbering) and DELETION of 1
nucleotide in FR2-IMGT (position 149).

% V-REGION is partial: AA 1-17 are missing (partial FR1-IMGT).

2 ORF because unusual V-HEPTAMER sequence: GAGGGTG instead of CACAGTG.

# ORF because no CONSERVED-TRP.

¥ U04312 and AC005402 have the same V-REGION but L-PART1 and L-PART? are different.

“ V-REGION is partial: AA 1-27 are missing (no FR1-IMGT and partial CDR1-IMGT).

# V-GENE is partial (no L-PART1, no L-PART?2), and V-REGION is partial: AA 1 is absent (FR1-IMGT is partial).

“ DELETION 1 nucleotide in FR1-IMGT (position 32 in IMGT unique numbering), no CONSERVED-TRP, and V-REGION is partial: AA 43—90 are missing (partial FR2-
IMGT, no CDR2-IMGT and partial FR3-IMGT).

¥ Although the V-HEPTAMER is unusual (CACGGTA instead of CACAGTG), the gene has been found rearranged and therefore is functional.

®2 In frame STOP-CODON at codon 2 in FR1-IMGT (positions 4—6 in IMGT unique numbering), DELETION of 11 nucleotides in FR3-IMGT (positions 262—-272) , STOP-
CODON at codon 104 in FR3-IMGT (positions 310-312).

® In frame STOP-CODONS at codons 4 and 11 in FRI-IMGT (positions 10—12 and 31-33 in IMGT unique numbering).

¢ No L-PARTI and frameshifts in V-REGION.

 INSERTION of 13 nucleotides in FR3-IMGT (between positions 281/282 in IMGT unique numbering).
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oo
g
F TRAV15-1/DV6-1*01 129/SvJ AC004406 + c48 |
TRAV15-1/DV6-1
(F) TRAV15-1/DV6-1*02 BALB/c X63939 + c48>al
a8 ,K3 |[t60 |c64 ,H22 |t92 ,F31 |g97 ,V33 |al28 ,K43 |
F TRAV15-2/DV6-2*01 129/Sv) AC003997 + alé9 ,T57 |c174 |a206 ,N69 |a208 ,S70 |g233 ,R78 |c250°,
c
TRAV15-2/DV6-2 Lee” |
a8>g,K3>R|t60>c|c64>g,H22>D|t92>c, F31>5|g97>¢,V33>L|al128>g, K43>R|
(G TRAV15-2/DV6-2*02 Cs578L/6 AF085010 alé9>c, T57>P|cl74>t|a206>g,N69>5|a208>g, S70>G|g233>a, R78>H| c250°>t,
L84°>F|
TRAV16 F TRAV16D/DV11°01 129/SvJ AC005855 + a40 ,M14 |a83 ,Q28 |t206 ,g207 ,V69 |c276 |
TRAV16D/DV11 F) TRAV16D/DV11*02 C57BL/6 M16118 + a40>g,M14>V|a83>g, Q28>R|
F) TRAV16D/DV1103 C57BL/6 M16119 |a83>g,Q28>R|t206>a,9207>a, V69>E|c276>t |
E TRAV16°01 129/5v) ACD04096 . c29 ,S10 |a83 ,Q28 |c87 ,D29 |t98 ,F33 |gl45 ,E49 [al60

154 |tl65 |al76 ,¥59 |al78 ,K60 |t238 ,S80 |g277 ,A93 |
(F) TRAV16*02 SWR x NZB (F1) u07873 |g145>a, E49>K]
|a83>g,028>R|c87>a,D29>E| t98>a, F33>Y|gl45>a, E49>K|al60>c,

TRAV16 F) TRAV16'03 NOD $69341
I54>L|t165>c|al76>g, Y59>C|al78>g,K60>E|t238>c, S80>P|g277>a,A93>T]|
, 7>a, .
® TRAV16°04 CBA 73533 |a83>g,Q28>R|c87>a,D29>E|t98>a, F33>Y|gl45>a, E49>K| w
|g277>a,A93>T|
(F) TRAV16°05 C57BL/6 x DBA/2 AF118105 c29>t,S10>L|a83>g, Q28>R|c87>a,D29>E|t98>a, F33>Y| _I
TRAV17 TRAVIT F TRAV17°01 129/SvJ AC005938 + c30 |a4l ,v14 |g181 ,A61 | o
F) TRAV17°02 C57BL/6 X80319 c30>t|a4l>c, ¥14>S|g181>a,A61>T| O
TRAV18 TRAV18 ORF TRAV18°01 120/SvJ AC005938 I—
TRAV19 TRAV19 c4 ,Q2 |al5 |ec26 ,P9 |g37 ,vi3 |[tsé ,g57 ,L19 [t72 |g78 , m
£ TRAV19°01 120/5v) AC005938 . E26 |g139 ,D47 |c149 ,P50 |cl65 |[c169 ,R57 |g1l80 [g200
R67 |t235 ,F79 |[g249 ,L83 |c252B |t260 ,F87 |t262-t272 —
,S88-191 |e312 ,ci04 |g320 ,G107 | z
c4>t,Q2>*|al5>g|c26>t,P9>L|g37>a,V13>I|t56>c,g575t,L19>S|t72>¢c|g78>t,
. E: ,D 1 . ,
P TRAV18°02 BALBC X72003 26>D|g139>t,D47>Y|c149>g, PSO>R|c165>t |c169>t,R57>C|gl80>a|g200>a, -U
R67>K| |g249>c, L83>F|c252B>t | t260>g, F87>C|t262-t272>
del (11nt)#,S88-I91>del (4AA) #|c312>a,C104>*|g320>t,G107>V| w
) TRAV19°03 Cs7BU6 AF171639 |es6>c, -L19>S[£72>c| m
|£235>¢,F79>L| m
F TRAV21/DV12*01 BALB/c M94080 + 274
TRAV21 TRAVZIDV12 c156 |t266 ,L89 |a274 ,T92 |
(F) TRAV21/DV12*02 C57BL/Ka X02934 c156>t|t266>c, L89>S|a274>c, T92>P|

(1) A, Bor C are indicated as a superscript for the additional amino acids 84A, 84B and 84C. The A, B and C superscripts are also used to characterize the positions of the -
mutated nucleotides in the corresponding codons (ex: 250", 251" and 252" for 84* codon).

Fct: functionality; F: functional; P: pseudogene; ORF: open reading frame; functionality is shown between parentheses when the accession number refers to rearranged

L6F-S9¢% (£002) £z £8ojounuuy aanuvipduio) puv pruaudojana( / JuvLfo] "d-"W ‘90s0g ‘N

genomic DNA or cDNA and the corresponding germline gene has not yet been isolated. The IMGT allele table refers to the V-REGION polymorphism. It does not include
polymorphisms in the other parts of the V-GENE. V-REGION alleles are only described for genes which have at least one Functional or ORF allele. The accession number of a
reference sequence is given for each allele. Nucleotide mutations and amino acid changes in CDR3-IMGT of rearranged sequences are not taken into account for the description of
polymorphism. In this Table of alleles are reported V-REGION alleles from the 10 TRAV/DV genes identified so far: eight TRAV/DV genes (TRAV4-4/DV10, TRAV6-7/DV9,
TRAV13-4/DV7, TRAV14D-3/DVS8, TRAV15D-1/DV6D-1, TRAV15-1/DV6-1, TRAV16D/DV11 and TRAV21/DV12) which have been found rearranged to TRAJ genes and to
(D)J-GENEs of the TRD locus. TRAV15-2/DV6-2 and TRAV15D-2/DV6D-2, which are assigned to the TRAV15 subgroup on the basis of sequence alignment, although they
have not yet been found rearranged to TRAJ genes.
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Table 3

Correspondence between the different mouse (M. musculus) TRAV

gene nomenclatures

IMGT TRAYV gene
name [121,122]*

Arden et al. [123]

Lee et al. [114]

TRAV23
TRAV22
TRAV21/DV12
TRAV20
TRAV19
TRAV1S8
TRAV17
TRAV13-5
TRAVI12-4
TRAV3-4
TRAV15-3
TRAV14-3
TRAV13-4/DV7
TRAV16
TRAVS-2
TRAV13-3
TRAV7-6
TRAV6-7/DV9
TRAV5-4
TRAV4-4/DV10

TRAV15-2/DV6-2
TRAV14-2
TRAV13-2
TRAV12-3
TRAVS5-3
TRAV9-3
TRAV12-2
TRAVS-2
TRAV4-3
TRAV9-2
TRAV3-2
TRAV15-1/DV6-1
TRAV14-1
TRAV13-1
TRAV12-1

TRAV7-5
TRAV11

TRAV15D-3
TRAV14D-3/DV8
TRAV13D-4
TRAV16D/DV11
TRAVED-2
TRAV13D-3
TRAV7D-6

AV6S1/DV6S2
AV16S2P
AV20S1

AVIS2

AV2S3
DV10S7
AV17S3

AV10S5
AVIS5

DV4S8
AV13S2
ADV11S5
AV3S]
AV5S1/AVS5S2
DV7S54
AV2S1/AV2S9
AV10S1
AV8S2/AVES10

AV3S7
AV8S13

AV1154

ADV7S2
AV2S2/AV2S7
AV10S8
AV8S4/AV8ST/
AV8S9/AVSES11

AV1452

AV4S4
AV15S1

AV1S4

AVI1S1

AV11S2

DV2S8

AV10S3
AV17S1/ADV17S2

TRAV23P
TRAV22P
TRADV21
TRAV20P
TRAV19
TRAVI1S
TRAV17
TRAV13-5
TRAV12-4P
TRAV3-4
TRAV15-3P
TRAV14-3
TRADV13-4
TRAV16
TRAVS-2
TRAV13-3
TRAV7-6
TRAV6-7
TRAV5-4
TRADV4-4
TRAV9-4
TRAV3-3
TRDV15-2
TRAV14-2
TRAV13-2
TRAVI12-3
TRAVS-3P
TRAVO9-3
TRAV12-2
TRAVS5-2P
TRAV4-3
TRAV9-2
TRAV3-2P
TRADV15-1
TRAV14-1
TRAV13-1
TRAVI12-1

TRAV7-5
TRAV11

TRAVI15D-3P
TRADV14D-3
TRAV13D-4
TRADV16D
TRAVED-2
TRAV13D-3
TRAV7D-6

N. Bosc, M.-P. Lefranc / Developmental and Comparative Immunology 27 (2003) 465497 485

Table 3 (continued)

IMGT TRAYV gene
name [121,122]*

Arden et al. [123] Lee et al. [114]

TRAV6D-7 AV4S9 TRAV6D-7
TRAV5D-4 AV13S1 TRAV5D-4
TRAV4D-4 AV11S1/AV11S6 TRAV4D-4
TRAVID-4 AV3S2/AV3S5 TRAVID-4
TRAV3D-3 TRAV3D-3
TRAVI15D-2/DV6D-2 DV7S5 TRADV15D-2
TRAV14D-2 TRAV14D-2
TRAV13D-2 AV10S6 TRAV13D-2
TRAVI12D-3 AV8S6/AVSS14 TRAV12D-3
TRAVS5D-3 TRAVS5D-3P
TRAVID-3 AV3S3 TRAVID-3
TRAVI12D-2 AVS8S3/AV8SS TRAV12D-2
TRAV5D-2 TRAVS5D-2P
TRAV4D-3 AV11S3/AV11S7 TRAV4D-3
TRAVID-2 AV3S6 TRAVID-2
TRAV3D-2 TRAV3D-2P
TRAV15D-1/DV6D-1 ADV7S1/DV7S6 TRADVI15D-1
TRAV14D-1 AV2S4 TRAV14D-1
TRAV13D-1 AV10S2/AV10S9 TRAV13D-1
TRAVI12D-1 AV8S1/AV8S8/ TRAV12D-1
AV8S12/AVSS15
TRAV7D-5 TRAV7D-5
TRAVI1ID AV14S1 TRAV1ID
TRAV6D-6 AVA4S3/AV4S7/AV4S10 TRAV6D-6
TRAV10D TRAV10D
TRAV6D-5 AV4S2 TRAV6D-5
TRAVID-1 AV3S4/AV3S8 TRAVID-1
TRAVSED-1 AV18S1 TRAVED-1
TRAV7TD-4 AV1S2/AV1S8 TRAV7D-4
TRAV6D-4 TRAV6D-4
TRAV7D-3 AV1S3/AV1S6 TRAV7D-3
TRAV6D-3 AV4S6/AV4S12 TRAV6D-3
TRAV4D-2 TRAV4D-2P
TRAV7D-2 AV1S7 TRAV7D-2
TRAV6-2 AVA4S5 TRAV6-2
TRAV7-1 TRAV7-1
TRAV6-1 AV4S11 TRAV6-1
TRAVS5-1 TRAVS-1
TRAV4-1 TRAV4-1P
TRAV3-1 AVS5S3 TRAV3-1
TRAV2 AV12S1 TRAV2
TRAV1 AV19S1 TRAV1

Mouse TRAV genes are listed from 3’ (top of the table) to 5’
(bottom of the table) in the TRA/TRD locus. Correspondence
between the different mouse (M. musculus) TRDV gene nomen-
clatures are reported in Table 7. In this table are reported the 10
TRAV/DV genes identified so far: eight TRAV/DV genes (TRAV4-
4/DV10, TRAV6-7/DVY9, TRAV13-4/DV7, TRAV14D-3/DVS8,
TRAVI5D-1/DV6D-1, TRAV15-1/DV6-1, TRAV16D/DV11 and
TRAV21/DV12) which have been found rearranged to TRAJ genes
and to (D)J-GENEs of the TRD locus. TRAV15-2/DV6-2 and
TRAV15D-2/DV6D-2, which are assigned to the TRAVIS
subgroup on the basis of sequence alignment, although they have
not yet been found rearranged to TRAJ genes.

? Mouse TRAV genes are designated by a number for the
subgroup followed, whenever there are several genes belonging to
the same subgroup, by a hyphen and a number for their relative
localization in the TRA/TRD locus. See accession numbers of the
reference sequences in Table 1.

DCI 592—25/3/2003—18:37—PREM—63312 — MODEL 3
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Table 4
Number of mouse (M. musculus) germline TRAV genes and
potential repertoire

Subgroup (1) Functional ORF Pseudogene  Total

TRAVI 1 - - 1
TRAV2 1 - - 1
TRAV3 4 - 2 6
TRAV4/DV10 5 - 2 7
TRAVS 1+ 1+D)* 4 7
TRAV6/DV9 1H+1" - " 12
TRAV7 11 - - 11
TRAVS 4 - - 4
TRAV9 T(+1)* - ) 8
TRAV10 " - " 2
TRAVI1 2 - - 2
TRAV12 4(+2)* )" 1 7
TRAVI13/DV7 8(+1)" " - 9
TRAV14/DVS 5+ 1) " - 6
TRAVI5/DV6 (2) 4 - 2 6
TRAV16/DV11 2 - - 2
TRAV17 1 - - 1
TRAVI1S - 1 - 1
TRAV19 " - " 1
TRAV20 - - 1 1
TRAV21/DV12 1 - - 1
TRAV22 - - 1 1
TRAV23 - - 1 1
Total 2(+10)" 245" 14(+5)° 98

98 TRAV (including 10 TRAV/DV) genes belonging to 23
subgroups, on 1550 kb: 72 functional; 2 ORF; 14 pseudogene; 5
functional or ORF; 5 functional or pseudogene. Potential repertoire:
72-82 functional TRAV (including 9-10 TRAV/DV) genes
belonging to 19 subgroups. #* indicates functional or ORF
(TRAVS5-4, TRAVSD-4, TRAV12D-3, TRAV13-3, TRAV14D-1);
functional or pseudogene (TRAV6-7, TRAVID-2, TRAVIO,
TRAV10D, TRAV19). (1) The seven TRAV subgroups, in which
at least one gene was found rearranged to TRDD genes, are shown
with their TRDV subgroup assignment. See Tables 1 and 2 for
description of the 10 TRAV/DV genes identified so far, and Table 8
for the potential TRDV repertoire. (2) Among the four functional
genes of the TRAV15/DV6 subgroup, two genes TRAV15-2/DV6-2
and TRAV15D-2/DV6D-2, have been assigned to this subgroup, on
the basis of sequence alignment, although they have so far been
found rearranged only to TRDD genes and not to TRAJ genes
(Bosc, N., IMGT comment, 01/08/2002).

potential repertoire’, and three figures; Fig. 1: ‘locus
representation of the mouse (M. musculus) TRA/
TRD’; Fig. 2 ‘protein display of the mouse (M.
musculus) TRA V-REGIONs’, and Fig. 3 ‘protein
display of the mouse (M. musculus) TRD
V-REGIONSs’. These tables and figures are available
at the IMGT Marie-Paule page from IMGT, the
international InMunoGeneTics information system®

(http://imgt.cines.fr) created by Marie-Paule Lefranc,
Université Montpellier II, CNRS, Montpellier, France
[21-27].

The mouse (M. musculus) TRAV and TRDV
genes, located on chromosome 14 at 19.7 cM, span
1550 kb (Fig. 1). The total number of mouse (M.
musculus) TRAV genes per haploid genome is 98
belonging to 23 subgroups. This includes 10 TRAV/
DV genes which belong to seven subgroups. The
functional TRAV genomic repertoire comprises 72—
82 TRAV (including 9—10 TRAV/DV) belonging to
19 subgroups. The total number of TRDV genes per
haploid genome is 16 (including the 10 TRAV/DV)
belonging to 12 subgroups. IMGT gene names are
provided with the accession numbers of the IMGT
reference sequences, the gene functionality, the allele
description and the protein display, according to the
concepts of IMGT-ONTOLOGY [28-30] and to the
rules of the IMGT scientific chart.

2. TRAV and TRDV gene nomenclature
and IMGT scientific chart

2.1. Gene names

Gene names (Tables 1-8) are according to the
IMGT gene name nomenclature for IG and TR of all
vertebrates [31-36], based on the ‘CLASSIFI-
CATION’ concept of IMGT-ONTOLOGY [30]
(Appendix), and according to the rules of the IMGT
Scientific chart [1] available at http://imgt.cines.fr
IMGT TRAV and TRDV gene names were approved
by the HUGO Gene Nomenclature Committee
(HGNC) [37.38].

2.2. Functionality

Criteria of functionality (F: Functional, P: Pseudo-
gene, ORF: Open Reading Frame) (Tables 1,2,4-6,
and 8) are described in the IMGT Scientific chart [1].
The definition of functionality is based on the sequence
analysis. As examples, the instances functional mean
that the coding regions of the germline V genes have an
open reading frame without a stop codon, and that there
is no described defect in the splicing sites, and/or
recombination signals, and/or regulatory elements.
According to the gravity of the identified defects,

DCI 592—25/3/2003—18:37—PREM—63312 — MODEL 3
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Table 5
Mouse (M. musculus) germline TRDV genes on chromosome 14 at 19.7 cM
TRDV TRDV gene name Fct R T Pr  Positions® Strain Reference Accession numbers Sequences from literature
subgroup sequences
TRDV1 TRDV1 F +  + 112447-113058  129/SvJ VDelta 2 M94080 [94] 129/Sv/J, TRDV1
[ACO005938/AE008686][114]
TRDV2 TRDV2-1 F 169281-169868  129/SvJ TRDV2-1 AC003993/AC005835/
AE008686 [114]
TRDV2-2 F + + 180112-180712  129/Sv] TRDV2-2 AC003993/AC005835/
AE008686 [114]
[F] B10.A° VDelta 4.2 U28810 [124]°
TRDV3 TRDV3 p¢ +  + 226595-226894  129/Sv] TRDV3P AC005835/
AE008686 [114]
TRDV4 TRDV4 F +  + 314801-315312  129/Sv] TRDV4 AC003057/
AE008686 [114]
TRDVS5 TRDVS5 F BALB/c VDelta 5 M23382 [125]
F + + + B10.D2-H2 4l VDelta 7.3 M23095 [126] B10.D2-H2 " VDelta 7.3
[M23098][126]"
F 4+ + + 381551-382090 B10.D2-H2 " TRDVS M64239/AE008686 [127]¢
F + + BALB/c X 129 (F1)  VDelta 5 M37281 [128]#c
Fct: functionality; F: functional; P: pseudogene; * + ’ or * — ’ indicates if the gene sequences have been found (4 ) or not been found (— ) rearranged (R), transcribed (T), and/or

translated into protein (Pr). Arbitrarily that information is shown on the first line of each gene when the data have been confirmed by several studies. Functionality is shown between:
parentheses when the accession number refers to rearranged genomic DNA or cDNA and the corresponding germline gene has not yet been isolated. brackets when the accession
number refers to genomic DNA, but not known as being germline or rearranged. Reference sequences in bold have been mapped: ‘mapped’ refers to sequences which have been
obtained from clones (phages, cosmids, YACs,...) either by subcloning or PCR, and does not apply to sequences obtained directly from genomic DNA. In the ‘sequences from the
literature’ column, names of the sequences are preceded by the designation of the mouse strain. For a given gene name, each horizontal line corresponds to a different allele. Clones
used for the complete sequencing of the TRA/TRD locus (see IMGT/GeneView, http://imgt.cines.fr, and Accession numbers of the Reference sequences in Table 1 and in this table)
were later used to construct four contigs: AE008683 to AE008686. AE008686 (461875 bp) contains TRDV1 to TRDVS. The 10 TRAV/DV genes which belong to 7 TRAV
subgroups are reported in Table 1. #c: rearranged cDNA;

# Limits from INIT-CODON (ATG) to the last nucleotide of V-REGION in the AE008586 Accession number. For the pseudogene TRDV3 which has no L-PART], limits are
from the first nucleotide to the last nucleotide of V-EXON.

 B10.A is a congenic strain, B10 is the abbreviated symbol of C57BL/10 and A the abbreviated symbol of A/J.

¢ DNA genomic sequence, but not known as being germline or rearranged.

4 Frameshifts in V-REGION.

¢ B10.D2-H2 " is a congenic strain, B10 is the abbreviated symbol of C57BL/10 and D2 the abbreviated symbol of DBA/2]J.

f V-GENE is partial (no L-PART1, no L-PART?2), and V-REGION is partial: AA 1 to 71 are missing (no FR1-IMGT, no CDRI-IMGT, no FR2-IMGT, no CDR2-IMGT and
partial FR3-IMGT).

¢ The TRDVS gene is localized in 3’ from the TRDC gene and is in an inverted orientation of transcription.
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Table 6
Mouse (M. musculus) TRDV alleles on chromosome 14 at 19.7 cM
. Confirmed by
TRDV TRDV TRDV . Accession . - .
subgroup | gene name Fet allele name Strain number genet:jc;:nd/or Description of mutations
TRDV1 TRDV1 F TRDV1*01 BALB/c M94080 +
TRDV2 TRDV2-1 F | TRDV2-1*01 129/SvJ AC003993
F | TRDV2-2*01 129/SvJ AC003993 + as1 |a54 |
TRDV2-2 [F] | TRDV2-2*02 B10.A U28810 as1>g|as54>g|
TRDV4 TRDV4 F TRDV4*01 129/SvJ AC003057 +
TRDVS F TRDV5*01 BALB/c M23382 t56 ,V19 |c66 |c318 |
F TRDV5*02 B10.D02-H2"" M23095 + |c318>g]

Fct: functionality; F: functional; P: pseudogene; ORF: open reading frame; functionality is shown between. Parentheses, when the accession
number refers to rearranged genomic DNA or cDNA and the corresponding germline gene has not yet been isolated. Brackets, when the
accession number refers to genomic DNA, but not known as being germline or rearranged. The IMGT allele table refers to the V-REGION
polymorphism. It does not include polymorphisms in the other parts of the V-GENE. V-REGION alleles are only described for genes which
have at least one Functional or ORF allele. The accession number of a reference sequence is given for each allele. Nucleotide mutations and
amino acid changes in CDR3-IMGT of rearranged sequences are not taken into account for the description of polymorphisms. The alleles of the
10 TRAV/DV genes which belong to 7 TRAV subgroups, are reported in Table 2.

the functionality can be defined as ORF or pseudogene
[1]. Complete definitions are available in the IMGT
Scientific chart at the IMGT Marie-Paule page.
Information on gene rearrangement, DNA transcrip-
tion into mRNA, and RNA translation into a polypep-
tide chain is provided in the IMGT ‘Germline gene
tables’ in IMGT Repertoire (columns designated as R,
T, and Pr, respectively) (Tables 1 and 5). This
information is extracted from the literature and through
IMGT/LIGM-DB sequence database search [24—-27].
The IMGT/V-QUEST tool, available at the IMGT
Home page at http://imgt.cines.fr, allows the identifi-
cation of the germline genes (TRAV, TRAJ, TRDV,
TRDD and TRDJ genes) involved in TRAV-J and
TRD-D-J genomic rearrangements and transcripts.
IMGT/V-QUEST also provides translation and 2D
representation (Collier de Perles) of the variable
regions [39,40]. IMGT/JunctionAnalysis provides the
identification of the D genes used in TRD-D-J
junctions and a detailed analysis of the N and P regions
and deleted nucleotides [39,40].

2.3. Reference sequences

For each gene, an IMGT reference sequence
accession number is given (Tables 1,2,5, and 6). For

Table 7
Correspondence between the different mouse (M. musculus) TRDV
gene nomenclatures

IMGT TRDV gene name  Arden et al. [123] Lee et al.
[16,121,122]* [114]
TRDV5 DV105S1 TRDV5
TRDV4 DV101S1 TRDV4
TRDV3 TRDV3P
TRDV2-2 DV104S1 TRDV2-2
TRDV2-1 TRDV2-1
TRDV1 DV102S1 TRDV1
TRAV21/DV12 AV6S1/DV6S2 TRADV21
TRAV13-4/DV7 DV10S7 TRADV13-4
TRAV6-7/DV9 DV4S8 TRAV6-7
TRAV4-4/DV10 ADV11S5 TRADV4-4
TRAV15-2/DV6-2 DV7S4 TRDV15-2
TRAV15-1/DV6-1 ADV7S2 TRADV15-1
TRAV14D-3/DV8 DV2S8 TRADV14D-3
TRAV16D/DV11 AV17S1/ADV17S2 TRADV16D
TRAV15D-2/DV6D-2 DV7S5 TRADV15D-2
TRAVI15D-1/DV6D-1 ADV7S1/DV7S6 TRADV15D-1

Mouse TRDV genes are listed from 3’ (top of the table) to 5’
(bottom of the table) in the TRA/TRD locus. Correspondence
between gene nomenclatures for the 10 TRAV/DV genes identified
so far are reported in this table and also in Table 3.

? Mouse TRDV genes are designated by a number for the
subgroup followed, whenever there are several genes belonging to
the same subgroup, by a hyphen and a number for their relative
localization in the TRA/TRD locus. See accession numbers of the
reference sequences in Table 5.
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Number of mouse (M. musculus) germline TRDV genes and potential repertoire

Subgroup® Gene name Functional ORF Pseudogene Total
TRDV1 TRDV1 1 - - 1
TRDV2 TRDV2-1 1 - - 1
TRDV2-2 1 - - 1
TRDV3 TRDV3 - - 1 1
TRDV4 TRDV4 1 - - 1
TRDVS5 TRDVS5 1 - - 1
TRAV15/DVE° TRAV15D-1/DV6D-1 1 - - 1
TRAV15-1/DV6-1 1 - - 1
TRAV15D-2/DV6D-2 1 - - 1
TRAV15-2/DV6-2 1 - - 1
TRAV13/DV7¢ TRAV13-4/DV7 1 - - 1
TRAV14/DV8¢ TRAV14D-3/DV8 1 - - 1
TRAV6/DVY® TRAV6-7/DV9 " - m* 1
TRAV4/DV10° TRAV4-4/DV10 1 - - 1
TRAV16/DV11# TRAV16D/DV11 1 - - 1
TRAV21/DV12" TRAV21/DV12 1 - - 1
Total 14+ 1" 0 1(+1)" 16

16 genes (6 TRDV and 10 TRAV/DV); 14 functional; 1 pseudogene; 1 functional or pseudogene. Potential repertoire: 14—15 functional (5

TRDV and 9-10 TRAV/DV) genes belonging to 11—12 subgroups. * refers to functional or pseudogene (TRAV6-7/DV9).

? The seven TRAV subgroups in which at least one gene was found rearranged to TRDD genes are shown with their TRDV subgroup
assignments.

® The TRAV15/DV6 subgroup comprises six genes of which four are functional, only two genes TRDV15D-1/DV6D-1 and TRAV15-1/DV6-
1 have so far been found rearranged to TRDD and TRAJ genes. TRAV15-2/DV6-2 and TRAV15D-2/DV6D-2 were assigned to the TRAV15
subgroup on the basis of sequence alignment, although they have not yet been found rearranged to TRAJ genes.

¢ The TRAV13/DV7 subgroup comprises nine genes of which 8—9 are functional, only the TRAV13-4/DV7 gene has so far been found
rearranged to TRDD genes and TRAJ genes.

4 The TRAV14/DV8 subgroup comprises six genes of which 5—6 are functional, only the TRAV14-3/DV8 gene has so far been found
rearranged to TRDD genes and TRAJ genes.

¢ The TRAV6/DV9 subgroup comprises 12 genes of which 11-12 are functional, only the TRAV6-7/DV9 gene has so far been found
rearranged to TRDD genes and TRAJ genes.

" The TRAV4/DV10 subgroup comprises seven genes of which five are functional, only the TRAV4-4/DV10 gene has so far been found
rearranged to TRDD genes and TRAJ genes.

€ The TRAV16/DV11 subgroup comprises two functional genes, only the TRAV16D/DV11 gene has so far been found rearranged to TRDD
genes and TRAJ genes.

" The TRAV21/DV12 subgroup comprises a single gene, the TRAV21/DV12 gene, which is functional and was found rearranged to TRDD
and TRAJ genes.

the functional or ORF genes, the IMGT reference
sequence accession number is that corresponding to
the allele “01. Note that the number “01 does not
mean necessarily that other alleles are already
known, but it signifies that any new polymorphic
sequence will be described by comparison to that
allele “01. Although the IMGT accession numbers
are the same as those from the EMBL/GenBank/
DDBJ generalist databases, the content of the IMGT/

LIGM-DB flat files differs by the expertised
annotations, added by IMGT.

2.4. Alleles

The number and the description of the alleles of the
TRAYV and TRDV genes (Tables 2 and 6) is according
to Tables of alleles and Alignments of alleles, in
IMGT Repertoire. Alignments of all known germline
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Fig. 1. Locus representation of the mouse (M. musculus) TRA/TRD. A. TRA/TRD locus on chromosome 14 at 19.7 cM. A duplication of 40
TRAV genes spanning more than 400 kb characterizes the locus. This is shown by a blue full line (distal V-CLUSTER) and a blue broken line
(proximal V-CLUSTER). Single arrows show two genes, TRAV7-2 and TRDVS5 whose polarity is opposite to that of the TRA J-C-CLUSTER
and TRD D-J-C-CLUSTER. TRAV and TRDV genes are designated by a number for the subgroup followed, whenever there are several genes
belonging to the same subgroup, by a hyphen and a number for their relative localization. The TRAV genes of the distal duplicated V-
CLUSTER are designated by the same numbers as the corresponding genes in the proximal V-CLUSTER, with the letter D added. Numbers
increase from 5’ to 3’ in the locus. TRAV15-2/DV6-2 and TRAV15D-2/DV6D-2 were assigned to the TRAV15 subgroup on the basis of
sequence alignment, although they have not yet been found rearranged to TRAJ genes (Bosc, N., IMGT comment, 01/08/2002). Eight new
pseudogenes identified by Inyoul Lee, Jared Roach and Leroy Hood (e-mail 08/06/2001 to M.-P. Lefranc) have been added to the map. Four of
them belong to known subgroups: TRAV3D-2, TRAV15D-3, TRAV3-2 and TRAV15-3. The four others are single members of new
subgroups:TRAV 18, TRAV22, TRAV23 and TRDV3. TRAJ genes are designated by a number according to their localization from 3’ to 5'.
Ortholog genes in human and mouse have the same numbers. No TRAJ10 has been identified in the mouse. The boxes representing the genes are
not to scale. Exons are not shown. B. Alternative representation of the mouse (M. musculus) TRA/TRD locus taking into account the duplication
in the locus. Small triangles indicate parts which are absent in the proximal or distal V-CLUSTER when considering the duplication in the
mouse TRA/TRD locus. For detailed references, see: TRAV genes: Lee 1Y, et al., unpublished, see Table 1; 1998. TRAJ and TRAC genes:
Wilson et al., Genomics 1992;13:1198-1208. Koop et al., Genomics 1992;13:1209—1230. TRDV genes: Seto D, et al., Genomics
1994;20:258-266. Azuara V, et al., Eur J Immunol 1998;28:3456—3467. Lee 1Y, et al., unpublished, see table 5; 1998. TRDD genes: Chien YH,
et al., Nature 1987;330:24—31. TRDJ genes: Chien YH, et al., Nature 1987;330:24-31. Toda M, et al., J Mol Biol 1988;202:219-231. Rowen
L, et al., unpublished, see Ref. [16] (1997). TRDC genes: Iwashima M, et al., Proc Natl Acad Sci USA 1988;85:8161-8165.
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functional and ORF sequences assigned to the
different alleles, by comparison to the allele “01, are
displayed at http://imgt.cines.fr.

3. Correspondences between nomenclatures
and numberings

Correspondence between nomenclatures is
reported in Table 3, for the mouse TRAV genes,
and in Table 7, for the mouse TRDV genes.

In order to easily compare sequences of immunoglo-
bulins and T cell receptors, a unique numbering has been
defined for the variable regions [41—-43]. Correspon-
dence between the IMGT unique numbering and other
numberings for the TRAV and TRDV genes is available
in IMGT Repertoire and in Ref. [32]. The IMGT unique
numbering relies on the high conservation of the
structure of the variable region. This numbering takes
into account and combines the definition of the frame-
work (FR) and complementarity determining regions
(CDR), structural data from X-ray diffraction studies,
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AC005938, T GQOVQQSPASLVLQEGENAELQCSFS ISTNQ. . VOWFYQRPGGRLIGLSY . .KQTSSTVTKG. RHSSLTISSSQTTDSGTYFC g O
L77150 ,T QOQVRQSPQSLTVWEGETAILNCSYE DSTFNY. FPWYQOFPGEGPALLIS ) .RFTIFFNKRE . KKLSLHITDSQPGDSATYFC 7 3
L77149 QOQVRQSPQSLTVWEGGTTVLTCSYE FPWYQQFPGEGPALLIS ILSVSD.... RFTTFFNKRE . KKLSLHIIDSQPGDSATYFC § -~
L77148 QQQVRQSPQSLTVWEGETAILNCSYE FPWYWQFPRESPALLIA IRPVSN. ... RFTIFFNKRE . KKLSLHITDSQPGDSATYFC S
uo43iz QOQVRQSEQSLTVWEGETTILNCSYE FPWYRQFPGKSPALLIA ISLVSN.... RFTIFFNKRE . KKLSLHITDSQPGDSATYFC ! g m
L77154 T QQQVRQSPQSLTVWEGETAILNCSYE FPWYQQFPGEGPALLIS i i e et &
L77152 QOQVRQSSQSLTVWEGETAILNCSYE FPWYQQFPGEGPALLIA RFTIFFNKRE . KNLSLHIKDSQPGDSATYFC ) —
AC004406, 7 AQKVIQVWSTTSROEGEKLTLDCSYK LFWYKHLLSGEMVLLIR ( .RYSVVFQKSR . KSTSLVISTLOPDDSGKYFC § Z
X07878 AQKVIQVWSTPSRQEGEELTLDCSYE LFWYKHLLSGEMVFLIR RYSVVFQKSL . KSISLVISALQPDDSGKYFC <
AC003997,T AQKVTQUQSTGSSQWG . EVTLHCSYE ILWYKQLFSGEMVFLIY . . . RYSVVFQKSL . KSISLVISASQPEDSGTYFC S
AC005402,° AQRVTQVQPTCSSQWGEEVTLDCSYE IIWYRQLFSGEMVFLIY QTSFDTOQ... .RYSVVFQKSL.KSISLVISASQPEDSGTYFC 8 -U
AC004096, " AQKVTQTQTS ISVMEKTTVIMDCVYE LFWYKQTASGEIVFLIR QDSYKKE. .. HYSLNFQKPK. SSIGLIITATQIEDSAVYFC 5
AC0058S5, AQKVTQTQTS ISVMEKTTVIMDCVYE LFWYKQTASGEIVFLIR HYSLNFQKPK. SSIGLIITATQIEDSAVYFC — w
AC005938, T AQSVDQPDAHVTLYEGASLELRCSYS LFWYVQYPGQSLQFLLK . .GFEAEFRKSN , SSFNLKKSPAHWSDSAKYFC 3
AC005938, TQRLEQSPRFLSIQEGQODFTARCSSS LYWYRQVPREGPVILVT L . .RMTAKFGEAR . KNSSLFIARAQPGDAGIYFC ] 3 m
AC005938, T GOQVKQSSPSLTVQEGGILILNCDYE FAWYKKYPDNSPTLLIS VRSNVD. ... .RETVFLNKSG . KHFSLHITASQPEDTAVYLC S m
M24080 T QTL*CRALPS*MSGKKETALINCSYT FPWYKKEEQKVFTLLID IRSNVN.... RFEVILDRNV . KRVSLHITAARTEDSALYLC %
M94080 1/DV12 GDAKTTQPDSMESTEGETVHLPCSHA IYWYRQVPLQGPEYVTH GLQQ. ..... MAFLAIASDR.KSSTLILTHVSLRDAAVYHC % m
Fig. 2. IMGT protein display of the mouse (M. musculus) TRA V-REGIONs. Only the “01 allele of each functional or ORF V-REGION is shown. Letters in red correspond to amino N
acids which are polymorphic in the other alleles. N-glycosylation sites (NXS/T, where X is different from P) are underlined. Dots indicate gaps according to the IMGT unique g
numbering. Four pseudogenes have been included (1). In this mouse (M. musculus) TRAV Protein display, are reported V-REGION alleles from: eight TRAV/DV genes (TRAV4- @
4/DV10, TRAV6-7/DV9, TRAV13-4/DV7, TRAV14D-3/DV8, TRAVI5D-1/DV6D-1, TRAV15-1/DV6-1, TRAV16D/DV11 and TRAV21/DV12) which have been found 5
rearranged to TRAJ genes and to (D)J-GENEs of the TRD locus. TRAV15-2/DV6-2 and TRAV15D-2/DV6D-2, which are assigned to the TRAV15 subgroup on the basis of j:
sequence alignment, although they have not yet been found rearranged to TRAJ genes. (1) TRAV4D-2: in frame STOP-CODON at codon 83 in FR3-IMGT. TRAVS5-2: no L- S

PARTI, in frame STOP-CODONS at codon 58 in CDR2-IMGT and at codon 99 in FR3-IMGT. TRAVS5D-2: no L-PART1, in frame STOP-CODONSs at codon 58 in CDR2-IMGT,
and at codons 99 and 104 in FR3-IMGT. TRAV20: in frame STOP-CODONSs at codon 4 and 11 in FR1-IMGT.
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= b and the characterization of the hypervariable loops. The
BH |y i unique numbering has allowed the redefinition of the
g = : -
EDQ S |7 o limits of the FR and CDR [42,43]. The FR-IMGT and

CDR-IMGT lengths themselves become crucial infor-
mation characterizing the variable regions belonging to
a group, a subgroup, and/or a gene [31,32,42—44]. For
example, for a germline gene of the mouse (M.
musculus) TRAV3 subgroup, the lengths of the three
CDR-IMGT, in number of amino acids is designated as
[6.6.3] (IMGT repertoire > 2D and 3D structures,
http://imgt.cines.fr) [43]. The unique numbering is
used as the output of the IMGT/V-QUEST alignment
tool [39,40], in the Protein displays (Figs. 2 and 3), and
in the Alignments of alleles (IMGT Repertoire >
Proteins and alleles, http://imgt.cines.fr).

FR3-IMGT
(66-104)
NRFSVNFQKARKSFSLEISDSQLGDAATYFC ALMER.

SNLKGKINISKNQFILDIQKATMKDAGTYYC

NRFSVNFQKAAKSFSLEISDSQLGDAATYFC ALRGS.
SHDADFVQGRFSVKHSKANRTFHLVISPVSLEDSATYYC ASGY. .
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Appendix A. The ‘CLASSIFICATION’ concept
of IMGT-ONTOLOGY

The ‘CLASSIFICATION’ concept of IMGT-
ONTOLOGY organizes the immunogenetics knowl-
edge useful to name and classify the T cell receptor
genes [30].

Locus. A locus is a group of T cell receptor genes
that are ordered and are localized in the same
chromosomal location in a given species. The
‘locus’ TRA and the ‘locus’” TRD on chromosome
14 are two of the four main T cell receptor loci in the
mouse genome. T cell receptor genes identified in
other chromosomal locations outside the main loci
represent new instances of the concept locus.
However, the genes they contain, designated as

FR1-IMGT
(1-26)
CITLTQSSTDQTVASGTEVTLLCTYN ADSPNPD.

TQMLHQSPQSLTIQEGDEVTMSCNLS TSLYA. ..
AQTVSQHQQEKSVQVAESATLDCTYD TSDTNYL.
AQTVSQPQKKKSVQVAESATLDCTYD TSDTNYL.
DVYLEPVAKTFTVVAGDPASFYCTVT

TRDV

gene
acids which are polymorphic in the other alleles. The proteolytic cleavage site between the leader peptide and the V-REGION is putative and the assignment of amino acid 1 to one

or the other region is uncertain. N-glycosylation sites (NXS/T, where X is different from P) are underlined. Dots indicate gaps according to the IMGT unique numbering. V-

Fig. 3. IMGT protein display of the mouse (M. musculus) TRD V-REGIONSs. Only the 01 allele of each functional or ORF V-REGION is shown. Letters in red correspond to amino
REGIONS of the TRAV/DV genes are displayed in Fig. 2.
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orphons, are not functional. No TRAV and TRDV
orphons have been described in the mouse genome.

Group. A group is a set of genes which share the
same ‘gene type’ (V, D, J or C) and participate
potentially in the synthesis of a polypeptide of the
same ‘chain type’. By extension, a group includes the
related pseudogenes and orphons. A four-letter root
designates the ‘group’: for example, TRAV for the T
cell receptor alpha variable genes, TRDV for the T
cell receptor delta variable genes.

Subgroup. A subgroup is a set of genes which
belong to the same group, in a given species, and
which share at least 75% identity at the nucleotide
level (in the germline configuration for V, D, and J).
For example, the mouse (M. musculus) TRAV genes
belong to 23 subgroups, the mouse TRDV genes
belong to five subgroups. However, the genes
participating to the synthesis of delta chains belong
to 12 subgroups (five TRDV and five TRAV/DV).
Indeed, owing to the organization of the TRA/TRD
locus, TRAV subgroup genes were found rearranged
to TRDD genes and shown to participate to the
synthesis of delta chains. Seven TRAV subgroups, in
which at least one gene was found rearranged to
TRDD genes, are designated as TRAV/DV.

Gene. A gene is defined as a DNA sequence that
can be potentially transcribed and/or translated (this
definition includes the regulatory elements in 5’ and
3’, and the introns, if present). Instances of the ‘gene’
concept are gene names. By extension, orphons and
pseudogenes are also instances of the ‘gene’ concept.
For each gene, IMGT has defined a reference
sequence. For the V, D, and J genes, the reference
sequence corresponds to a germline entity. The rules
for the choice of the reference sequences are described
at http://imgt.cines.fr in the IMGT Scientific chart.

Allele. An allele is a polymorphic variant of a gene.
Alleles are described, exhaustively and in a standar-
dized way, for the four ‘core’ coding regions, that is
the germline V-REGIONs, D-REGIONs, and J-
REGIONSs, and for the C-REGIONSs, from T cell
receptor genes. These alleles refer to sequence
polymorphisms, with mutations described at the
sequence level [1]. Their sequences are compared to
the reference sequence designated as “01 (see IMGT
Scientific chart at http://imgt.cines.fr for IMGT
description of mutations, and IMGT allele nomencla-
ture for sequence polymorphisms).
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