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The mouse Tcrg locus comprises seven Tcrg-V, four Tcrg-J, and four 
Tcrg-C segments which generate only six major types of functional g 
chains, Vg7-, Vg4-, Vg6-, or Vg5-Jg l -Cgl ,  Vg2-Jg2-Cg2, and Vg l -  
Jg4-Cg4 (Brenner et al. 1988). A complete analysis of restriction 
fragment length polymorphism (RFLP) of the Tcrg locus in wild and 
inbred mice suggested its relative conservation compared to other loci 
of  the immunoglobulin (lg) gene family (Roger et al. 1993 a). Three 
haplotypes have been characterized in laboratory mice: gA, gB, and gC, 
represented by BALB/c, DBA/2, and AKR prototypes. Tcr-gA and -gC 
haplotypes are highly related. By contrast, Tcr-gB, likely inherited 
from asian mouse subspecies, appeared very different by RFLP 
analysis. Yet only partial sequence data have been reported on gA 
and gB Tcrg-V genes (Roger and Seman 1992; Roger et aI. 1993c; 
Kalataradi et aI. 1994). Here, the complete sequence of all Tcrg-V 
genes of the two haplotypes is described. 

Tcrg-V1, -V2, and -V3 genes from Tcr-gB LI mice were co- 
amplified by polymerase chain reaction PCR from T lymphocytes 
cDNA using leader and pan Tcrg-C primers, cloned in M13, and 
subsequently sequenced (Fig. 1). When compared with BALB/c, Tcr- 
gB-V1 sequence exhibits 16 nucleotide differences leading to 10 amino 
acid changes (no 3, 7, 12, 23, 27, 29, 32, 42, 50, and 62). Tcr-gB-V2 
diverges from that of  BALB/c by 7 nucleotides and 6 amino acids 
substitutions (no 16, 24, 60, 63, 74, and 80). Finally, Tcrg-V3 genes 
exhibit 6 nucleotide changes leading to 6 amino acid replacements (n o 
12, 27, 31, 32, 73, and 74). As expected from RFLP analysis, the above 
results indicate that Tcrg-V1, -V2, and -V3 genes present a high allelic 
variation superior to that found among Tcrb-V alleles (Smith et al. 
1986; Roger et al. 1993 c). Tcrg-V1, -V2, and -V3 sequences character- 
ized in LI mice are identical to AKR sequences for the corresponding 
regions described by Kalataradi and co-workers (1994). 

Tcr-gB-V4, -VS, -V6, and -V7 from LI display fewer variations from 
their Tcr-gA counterparts. Both Tcrg-V4 and -V6 exhibit 4 nucleotide 
substitutions leading to 3 amino acid changes (n ° 12, 57, and 78 for 
Tcrg-V4 and no 26, 44, and 56 for Tcrg-V6). The L[ Tcrg-V7 sequence is 
identical to that isolated from the BW 51-47 cell line of AKR (Tcr-gB) 
origin (Pelkonen et al. 1987) and reveals two adjacent nucleotide 
permutations leading to a single amino acid change (no 62) compared 
with Tcrg-A. Of interest, Tcrg-V5 is entirely conserved between Tcr-gA 
and -gB haplotypes. This gene is the first rearranged during ontogeny 
and is expressed on epidermal dendritic T cells in association with 
Vdl .  Moreover, this Vg5/Vdl  Tcr exhibits no junctional diversity, 
suggesting a specificity for a monomorphic ligand directly depending 
on the V sequence. The conserved structure of Tcrg-V5 might reflect a 
selective pressure necessary to preserve recognition of this mono- 
morphic ligand likely present on keratinocytes (Havran et al. 1991). 

Altogether, Tcrg-V genes located at the 5' end of  the Tcrg locus 
(Tcrg-VT, -174, -1/6, and -V5) are more conserved than those genes 
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located at the 3' end (Tcrg-V1 and -V2). Interestingly, gd T ceils 
expressing these 5' end genes are mostly found in epithelia. Their Tcr 
usually display limited diversity (Tonegawa et al. 1989). They may 
also react to some ligands independently of  the/g-equivalent  CDR3 
region (Ohmen et al. 1991; Kalataradi et al. 1994). Allelic variations of 
Tcrg-V sequences might thus have consequences on the gd T cell 
repertoire as recently suggested (Kalataradi et al. 1994; Roger et al. 
1993b; Sperling et al. 1992). 
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Torg-Vl 1 TCI~-V2 
Gin Lm L)'~ G~ TbT Glu Val Set Val Thr A Ig  Na  Thr A~p G]U Set Na  GEl He S~r 

Tcr-~l~ CAG CTA ~ CAA ACT GAA GTA TCC GTC &CC A~A GO[; ACA GAT GAG AGT GCG CAA ATA TCC TC I ' - ~  
TC~-~A CA6 CTG 6A6 CAA ACT GAA TTA TO3 GTC ACC #~;A GA6 ACA GAT GAG AGT GO5 CAA ATA TCC Tcr-gA 

61u Leo 61u 
21 
C'JS l ie Na  SS  LeO Pro Asp Phe Gly A~n Thr Glu l ie FES TIp Tyr  Arg Gift L)'S ~Ja 
TGT ATA GCT TCT CTT CCA GAC TTC G43C AAC ACA GAA ATA CAC TGG TAC CGG ~ AAA GCA 
TGT ATA GI~" TCT CTT CCA TAT TTC TCC ~C  ACA GCT ATA CAT TGG TAC CGG CP.A ~ (;CA 

Val Tyr Se~ Na  
41 

Lys 6~  Phe GIu T)T Leu l ie Tyr Val  ~ Thr / ~n  Tyr ASh GM ~ Pro L~  Gly 
AAA C#~ TTT GAG TAT CTA ATA TAT GTC ~ ACA AAC TA~ AAT ~ CGA CCC TTA GGA GG6 
AAA AAG TTr  GAG TAT CTA ATA TAT GTC TCA ACA AAC TAC AAT CAA CGA CCC TTA GGA GGG 

L~  ~er 
6~ 
Lys Bs  LF  Lys ge 61~ Ala Set Lys /V;p Phe GI~ Thr Set Tl lr Se£ Thr LeU L!r~ ~e 
AAG CAC AAA AP.A ATT GAA GCA AGT ~ GAT Tn "  CAA ACT TCT ACC TCA ACC T IG AAA ATA 
AAG AAC AAA  AAA An -  GAA GCA AGT AAA GAT TTT CAA ACT TCT ACC TCA A0C TTG AAA ATA 

~n  

Asn Tyr  L~O Lys L!m Glu ~p  GlU .~a Thr T~r Tyr  Cys Ala Val TIp 
AAT TAC TTG AAG AAA  GAA GAT 6AA  GCC ACC TAC TAC TGT GCA GTC TGG AT 
AAT TAC TTG A /~  A /~  6AA  6AT GAA GCC ~ TAC IAC  TGT GCA GTC TG6 ATA 

1 
Gin LmJ GIu Gin T~  61u Leu Set Val Tilt A m Glu TI~ Asp GkJ 5er Val Gin lie Set 
CA~ CTG GAG CAA ACT GAA TTA TCG GTC ACC AGA GAG ACA GAT GN3 AGT GTG CAA ATA TCC 
CAG CT6 G /~  C.AA ACT 6AA  TTA T~  6TC ACC ;qSA GAG ACA (;AT GN~ AAT GI'G CAA ATA TCC 

A~n 
21 
C'jm lie Vm Phe LeU Pro Tyr Phe Se~ ~n  Thr A]a l ie Hi5 Trp Tyr A r  0 Gin LyS Thr 
TGT ATA GT~" TTT CT[  CCA TAT TTC TCC AAC ACA GCT ATA CAT TGG TAC C6~; CAA AAA ACA 
TGT ATA GTT TAT CTT CCA TAT TTC TCC AAC ACA GCT ATA CAT TGG TAC CGG CAA AAA ACA 

Tyr 
41 
A~n GM Gill Phe GbX Tyr Leu Ire Tyr V~l Na  Thr ~n  Tyr  Asn 61~ A~g Pro L~  Glu 
AAT CAP. CAG TTF GAG TAT CTA ATA TAT GTC GCA ACA AAC TAC APT CAA CGA CCC TTA 
AAT CAA CAG T~  r GAG TAT CTA ATA TAT GTC (]CA ACA AAC TAC AAT CAA CGA CCC TTA C-GA 

61 
Gly LyS ASh Lys Lys lie 6111 AJa Sef L~m Asp Phe Ly~ Thr Se~ Thr S~- Thr L~  L)'s 
C-GG AAG ~ AAG AAA ATT GAA GCA AGT AAA  GAT TTT AAA ACT TCT ACC TCA ACC TT6 
GGG AAG CAC AAA AAA ATT GAA GCA AGT AAA  GAT TTr  AAA AGT TCT ACC TCA ACC TTG GAA 

8 ]  
l ie A~n Tyr Leu Lys Ly~ 61u Asp GI~ Ha  Thr Tyr Tyr C~  APa Val Trp Met 
ATA AAT TAC TTG AJ~ AAP. GAA GAT GAA GCC ACC TAC YAC TGT GCA GTC TGG ATG AG 
ATA AAT T*~T TTG AAG AAA GAA GAT GAA GCC ACC TAC TAC TGT GCA GTC TGG AT6 AG 

T~'~-V3 1 T~"~-V4 
6kl Leu G~I Gkl Thr GlU LeU Sm Val Thr At0 ~Ma Thr ASp G~U Sm AJa ~ lie Set  

T~r -~ '  CAG CTG G3~ CAA ACT GAA TTA TCG GTC ACC AGA GCG ACA GAT GAG AGI" GCG CAA ATA TCC TC~'-~ 
TCr13A CA(; CTG 6AG CAA ACT GAA TTA TCG GTC ~,CC AGA GAG ACA 6A~ 6AG AGT GCG CAA ATA TCC TCr-gA 

Gk~ 

21 
Cys lie Val Phe Leu Pro Tyr  Phe Sef A~n Se~ Val lie His T~p Tyr A~g Gin Lys Thr 
TGT ATA GTT TCT CTT CCA TAT fTC TCC AP.C TCA 6T [  ATA CAT TGG TAC CG6 CAA ~ CCA 
TGT ATA GTT TCT CTT CCA TGT TTC TCC AAC ACA GCT ATA CAT ~ TAC CGG ~ AAA CCA 

CyS Thr Ala 
4 t  
~n  (31, Gin Phe GIU T~r ~ §e Tyr Val Na  Thr ~n  Tyr Asn Gin 6M Pro Leu GIu 
AAT CAA C'~G TTI" GAG TAT CTA ATA TAT 6TC GAG ACA AAC TAC AAT CAA CAA CCC TTA GGA 
AAT CAA C /~  TT [  GAG TAT CTA ATA TAT GTC GAG ACA AAC TAC AAT CAA CAA CCC T~A 

61 
Gly Lys / ~n  Lira Lys l ie 61, Na  SeT Lys A~p Phe L~  Set Set Thr $~  Thr LE~x Lys 
6G~ AAG AAC /V~  AAA AI~F GAA GCA A6T A,AA GAT TTT ~ A6T TCT ACC TCA ACC TTG AAA 
GGG AAG AAC AAG AAA ATT C-,AA 6CA ~T  AAA GAT TTT CAA ACT TCT ACC TCA ACC TTG GAA 

6~  Th~ 
81 
l ie ~n  T~r Le~J Lys  Lys GlU Asp G~J Ala Thr T)T Tyr  Cys AL~ Val Trp Met 
ATA AAT TAC TTG ~ AAA  ~ GAT ~ GCC ACC TAC T~C TGT GCA GTC TGG ATG AG 
ATA ~T  T~C TTG AAG AAA  G, AA 6;AT GAA GCC ACC TAC TAC TGT GCA 6TC TGG ATG AG 

t 
Lys Leu GkJ 6kl  Pro Glu Be Se~ l ie Se~ A~g AJa Arg A~p GkJ Xhr Na G~ lie S~r 

CAA CCT GAA ATA TCA A~  TCC AGA GCA AGA (;AT GAG ACT GCA CAA ATA TCC 
A /~  TTG GAG CAA CCT ~ ATA TCA A~F TCC ~A  CCA A6A GAT G- e~ ACT GCA CAA ATA TCC 

Pm 
21 
Cys LyS Val Phe ge Glu Set Phe Ar  0 S~  Val Thr ge FiS T~p Tyr A~g Gin Lys Pro 
TGT AAA GTT TTC ATC GAA A6C TTT AG6 AGT GTA ACC ATA CAC TGG TAC CG~ C~S AAA CCA 
TGT AAA GTT TTC ATC 6~A  AGC TTT AGG AGT GTA ACC ATA CAC TGG TAC C~G CAG AAA CCA 

43 
Asn GM 6~  LeU G]u Phe Leu Leu Tyr Vai Leu AJa TIir Pro Thr FES lie Phe L~  A~p 
AAC CAA GGT TTA GAG TTT CTA TTA TAT GTC CTT GCA ACC CCT ACC CAT ATT TTC TTA GAT 
AAC CAA G~T TTA GAG TTT CTA TTA TAT GTC CTT GCA ACC CCT ACC CAT GTT TTC TTA GAT 

Val 
61 
Lys Glu Tyr Lys Lys Met Gkl Ala $~r Lys ~ pro se~ ~ $~r Thr Se~ Thr Le~ Thr 
AAG GAG TAC AA8 AAA ATG GA~I GCA AGT AAA AAT CCT AGT OCT TCT ACA TCG ~_~ TTG ACA 
AAG GAG TAC AAG AAA AT(; GA~; GCA AGT AAA AAT CCT AGT GC3" TCT ACA TC6 ATA TT6 ACA 

He 

lie Tyr S~  L~  Glu 61u 6kJ / ~p  G~ Ala Ire Tyr Tyr Cy~ S~  Tyr G~ TFR 
ATA TAT TCC T I~  G~  GAA GAA G~C GAA GCT ATC TAC TAC TGT TO[; TAC C4C~ TAA ,~G 
ATA TAT TCC TTG G~  ~ GAA G~  ~ GCT ATC TAC TA~ TGI" TCC TAC ~ TA~ AG 

TCrJl-V$ 1 Tcrg-V6 
Asp Se~ Trp lie Set Gin Asp 6M Leu ~er Pile Thr Ax~ A I~  Pro Asn Lys Thr Val 

Tcr-~ll~ GGA GAC TCC TGG ATA TCT CA(; GAT CA(; (TI'C TCC TTt" ACC CGA AGA CCA AAC AAG AC~ GTG Tc r -~  
T~ -~  GGA GAC TCC T~  ATA TCT CAG GAT CAG CTC TCC TTT ACC C~  ~A  CCA ~C  ~ ACG GTG T~ r -~  

21 
l ie Set ~ Lys LeU Se~ GP/ Val Pro LeU I~s ~n  11hr l ie Val His TIp Tyr G~z 

CAC &TA ~T  TGC 
CAC ATA A6T TGC 

41 
Le~ Ly~ GlU Gly 
CTG A,~A GAA G66 
CTG AAA GAA GGG 

61 
Asp  LyS Set Fis 
GAC AA(]  TCC CAC 
GAC A~I~ TCC C~C 

81 
Re A m  AS,  Val 
ATC AAC AAT GTT 
A rc  AAC AAT GTT 

CTC TCT ~ 6TT (~CC C~  CAT ~ ACC AT [  GT6 CAC T~  TAC CAA 
CTC TCT ~ GTT CCC CTT CAT ~¢  ACC ATT GT6 CAC TGG TAC C~  

GkJ p io  Leu A r  o / ~  l ie Phe Tyr Gly Set Val Lys Thr Tyr LyS 6~  
GA6 CCC CTG AGA C6A ATC TTC TAT G6C TCA 6TC AAA ACT T~  ~ CAP. 
GAG CCC CTG AGA CGA ATC TTC TAT GGC TCA GTC ~ ACT TAC A.AA CA#, 

Set Ar~ L~  G;u l ie A~p GIu 
TCC CG~ TTG GAA ATT GAT G~  
TCC CGC TTG GAA ATT GAT GAG 

Val Tt~ r Set Asp Glu Ala Tl lr 
GTC ACA TCG GAT GAA GCC ACG 
GTC ACA TOEi GAT GAA (~CC ACG 

Ly,3 ~p  ASp Gly Thr Phe Tyr Leu l ie 
GAT GAT ~ ACC TTT TAC CTG ATA 

AAG GAT GAT ~ ACC T~ [  TAC CTG ATA 

Tyr Tyr Cys Ala Cys Trp ASp 
TAC TAC TGI" GCC TGC T6G G^T CT 
TAC TAC TGT GCC TGC TGG GAT CT 

1 
Leu Thr SeT Pro LeU Gly Set T~  ",Pal lie LyS Arg Ly~ Gly ~ Thr ~Ma Phe Leu Lys 

TCA CCT CTG 66G TCA TAT GTC ATC AAG AGG AAA GGA AA ]  ACG GCT TTT C]C AAA 
CTC ACG TCA CC[ CTG GC1G TCA TAT GTC ATC A,SG A (~  AAA GGA AAT ACG 6CT TTT CTC AAA 

21 
6E1 l ie Lys Thr Gly Yal G~l Lys Pro Asp Na  Tyr l ie FEs TIp Tyr Gin Glu Lys 

TGT CAA ATA AAA ACA ~_~ 6Ti" C~  AAG CCC GAT GCA TAC ATA CAC TGG TAC CAA GAG 
I-GT CAA ATA /Ved~ ACA AGT GTT CA~ ~ CCC GAT GCA TAC ATA CA(: TGG TAC CAA GAG AAG 

Set 

41 
Pro Gly Gin His Le~ Gb A~g Met Le~ C~  Sef Sef set  Lys Gill Ash le  Val T~F Gkl 
CCA GGC CA(; CAT CTC CAA AGA ATG CTG I~T  AGT TCT TCA Pd~A GAA P, AC A~3" GTC TAT GAG 
CCA GGC CAG CGT CTC CAA AGA ATG CTG TGT AGT TCT TCA AAA  GAA ACA ATT GTC TAT GAG 

A~O Thr 
6~ 

Lp  ~p  Phe Sef ~sp Gkl ~ T~" Glu ~Ma ~ Thr Trp (~;el S~  Asp Le~ ~er Set Val 
A/~A GAT TTF AGT GAC GAA AGA TAT GA~ GCA A~ ;  ACA TG~ C~G AGT GAT TTG TCT TCA GTC 

GAT TTT .~GT ~;AC GAA ~A  TAT G~q~ GCA AG~ ACA TGG CAC; AGT GAT TTG TCT TCA GTC 

81 
Leo Thr l ie FES G~n Val Thr GlU GI .  Asp Thr Gly Thr Tyr Tyr Cys Na  Cys Trp A~p 
CTC ACC ATA C~  CAA GTG A~A ~ GAG GAC AC~ C.~aA ACT TAT TAC TGT GCA TGC T(~  GAT 
CTC ACC ATA CAC CAA GTG ACA GAA G~ ;  GAC .~  GGA ACT TAT T .~  TGT GC.~ TC1C TG6 GA~ 

Tcrg-V7 

Tcr-~S' 
Tc r -~ l  

1 
Asn LeU Glu Glu Arg Re Met  S ~  l ie TIIr Lys Leu GkJ G~ Set Set k la  Xe Met Thr 
AAC TTG GAA GAA AGA ATA ATG TCA ATC ACC AAG CTA GAG GGG TCC TCT GCT ATA ATG ACT 
AAC TTG GAA GAA A6A A ] 'A  ATG TCA ATC ACC AAG CTA GAG GGG TCC TCT GCT ATA ATG ACT 

21 
CyS A~  Thf ~ Arg Thr Gly Thr Tyr  l ie His; Tip Tyr ArQ Phe Gin LyS Gly Axy /~1 
TGT G&T ACT CAC N3A ACA GGC ACT TAC ATC CAC TGG TAC CGA TTC CAG AAA ~ AG6 GCC 
TGT GAT ACT CAC AGA ACA GGC ACT TAC AT(; CAC TGG TAC CGA TTC CA6 AAA G(36 AG6 GCC 

41 
GIu I ~  LeU L~J Tyr Tyr ~n  Phe Val Sm Sef Thr Thr Val Val Asp se~ Ar  0 Phe 

CCA GAG CA(2 CTT CTC T~  TAT AAC TTC GTC AGT TCC A(~A ACT GTG 6TG GAT TCC AGA TTC 
CCA GAG CAC CTT CTC TAC TAT AAC TTC G~[: AGT TCC ACA ACT 6TO GTG GAT TCC AGA TTC 

61 
F~m Set GIu Lys Tyr  FES Val Tyr GlU Gly pro P.~p LVS Aig Tyr Lys Phe Val LeU 
AAT TCA 6~ i  AAA TAT CAT 6TT TAT ~ ~3C CO~ G~  ~ AG6 TAT ~ TTT GTG CTT CG~ 
~T  TTG G~EI ~ TAT CAT GTT TAT ~ ~ C(~  G /~  ~ ~ ]CAT ~ TTT GTG CTT C{~  

LeU 
81  
/ ~n  Val 61u Glu S~r Asp Set Na  LeU Tyr T~r Cys Na  SeT Trp Na  
PAT 6TG GAG GAG TCC GAT TCT GeT CTG TAC TAC TGT GCC TCC TGG GCT 
AAT GTG GAG GAG TCC GAT TCT GCT CTG TAC TAC TGT GCC TCC TGG GCT 

Fig. 1 Nucleotide and deduced amino acid sequences of Tcrg- V genes. 
Codons presenting divergent nucleotide between Tcr-gA and Tcr-gB 
sequences are underlined. Only divergent amino acids are noticed 
under Tcr-gA genes. Tcr-gB-V1, -V2, -V3, -V4, -VS, -V6 and -V7 and 
Tcr-gA-V7 sequences were determined in this work, whereas Tcr-gA- 
V1, -V2, -V3, -V4, -V5 and -V6 genes (M12832, M13337, M12831, 
X04397, M13336, X04315, M13338, M30171) were previously de- 
scribed (Hayday et al. 1985; Garman et al. 1986; Heilig and Tonegawa 
1986; Kalataradi et al. 1994). Numbering corresponds to the coding 
region in BALB/c (Heilig and Tonegawa 1986). To determine se- 
quences, cDNA preparations from thymus, spleen, or skin were 
amplified by PCR as previously described (Roger et al. 1993 d) using 
leader or 5' Tcrg-V gene primers (Tcrg-V1-V2-V3: 5'- 
TGCTGCCTCTGGGTTTTTGGGCT-3'; Tcrg-V4: 5'-CAACCT- 
GAAATATCAATTTC-3 '; Tcrg-V5 (5'Tcrg-V5 intron): 5'- 
GATGTCTCTTCCTTGCTTTC-3'; Tcrg-V6: 5'-TCACCTCTGGGGT- 
CATATGT-3'; Tcrg-V7: 5'-GCAGACAAACATCCTCCAAC-3') and a 
pan-Tcrg-C primer (5'-GGAAAGAACTTTTCAAGGA-3'). Products 
of the appropriate size were purified by electroelution, then cloned in 
M13mpl9. DNA from at least three different positive plates was 
sequenced using Sequenase ® (US Biochemicals, Cleveland, OH) 


