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Localization and identification of the mutant gene in the loop-tail mouse
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[ Abstract] Objective To define the loci of the mutant gene in the loop-tail mouse. Methods  To study the
heredity pattern, loop-tail mice were mated with normal C57BL/6]J and C3H mice. Their offsprings with loop-tail or normal
phenotype were registered respectively. Microsatellite marker D1Mitl113 and D1Mitl49 were used to locate the mutant
gene. Based on fine mapping, the candidate gene Vangl2 was found. Vangl2 gene from the loop-tail mice was amplified by
PCR followed by sequencing. Incision enzyme FspBI ( Bfal) identified the genotype of offspring from loop-tail mice
intercrossing. Results Heredity test indicated that the loop-tail phenotype was controlled by a single dominant gene not
with 100% penetrance but was affected by genetic background. A C-to-T transversion was at the 1345bp in Vangl2 gene of
the loop-tail mice. Conclusions The C-to-T transversion introduces a pre-termination codon of amino acids and causes the
phenotype of loop-tail phenotype. None homozygous mice were found in the offsprings, suggesting that the homozygous mice
are lethal.
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S IE B, i nT REAFTE B9 (TCR AL R ABY) JEAL Jk
RlaliG AR R BRI R AL, ENU 57285775 3 5848
YRy — Tl 3R B SR Bl v AT LAGE 2o 0 18 3R 45 0 2 5r A
FEPIFARRLRY S AR | [ gt ml DR AT B DY 2 g
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2003 4, i id ENU P58/ 4% MR~ LE 2 PR
FHLLTER] 6 F I BESEAL /N, Horp—Ff C57BL/
6J /NI EB L T DL K 2 3 B BE 5 7, 9 A
%N Whet! (white belly, claws and tails) , 7F Whet
AN BRI A BT — T R A SR N Bl —
BRABER A /N, HIE XA AN R 5 IEW B6
AINBRIFIEZ S, FUBER B K, 4 R AR B RE 8 15t 1% T
2%, BIFRATHAS T — B A 4% (loop-tail, LP)
MG HEERY B6 2745/,

AW E T LP /N B A A2 I X 58748
LR AT TR E O, e 3] T 4 B 98 A2 R ALY 5k
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RIFTR T 3Rk,

1 #MEFAEE

L1 W REFRE

1EH CSTBL/6J(B6) .C3He/J(C3H) /N, B
GEAR /IR M R 2 LB B 2 v 4 AR S8 3 )
A PR RTIE ; SCXK ( #7) 20120004 , sh#) 15 37 48 )¢ b
LR 55 I BRDRL (VL5 B m] B2 25 28 W) A 77 ) R
FH® Co JEIF, A HHREFNIRIK , 2 P9 T 12 4 4 (23
+2)°C, M HITE (55 £5) % , NIRRT 12
h:12 h WIBE 52 8, 52496 2h 9 fif 0 AT OIE . SYXK
(#17)2012-0029
1.2 RS

HEH M K, 319 4 2005 1L W, TRIzol reagent,
Revert Aid First Strand ¢cDNA Synthesis Kit, LA Taq,
QIA quick Gel Exaction Kit, PCR 1%, %ﬂ(ﬁ(,@%ﬂﬁfﬁk
BARG, W E O R ERE DL, E S TAE S, B

PR TR KA
1.3 FHix
1.3.1 #E LP /MR A s 5408 B6 75 509 LP

MRS 1E% B6, C3H MERAS 12 HAZHE, id% G1 R
P /NS IEE /N ECE |

1.3.2 N2 AR LP /MR 3RAF Je N2 AR/ BRI R 41
DNA #2504 B6 5 5= /9 LP /NR 5 IEH C3H /MR
L, 3615 F1LACLP /N, #15 FL AR 5 TE# B6
/N ARAS [ (B6 x C3H) F1 x B6 N2 18 LP /R,
BIHCN2 A8 LP /NERUBAR 0.5 em 247, B HLAE 18 K
AL, By LR BOE N 4] DNAYY
1.3.3 B d ot i TR 1Y) DIMitl13 #1
DIMit149 PCR #"34 N2 18 LP /N 4] DNA, i
SR RAR LN 5 i T2 2 Ial f B 41 5%, R 3%
PER o AT LA BR 2 28 A8 SR 7 1 S g ik 1
A
1.3.4  fEBEIELH Vangl2 FPHI4HT . $EHL LP /N FLUL
1EH B6 /NEUE DNA, PCR 474 Vangl2 J&[H A9 71 i
F UL LA EE X, B RIS 5 . F DNAstar 32446
LP /N BRI e 45 R 5 85040 2 v S OEF B /N ELIY
Vangl2 531 LS, 8520 M LP /DN BRI e 06 ] o 2
A5 B A T R RPN R 8RR T A I 1
WRESS RIGHETTE, 5197508 .

Vangl2-452 Forward: 5'-AAACACCCTAGCTATC
TTAGAAAGC-3'

Vangl2-452 Reverse :
AGAAATGTG-3';

Vangl2-324 Forward
GCACCTGCG-3’

Vangl2-324 Reverse;
AGAGAGGAC-3';

Vangl2-908 Forward ;
CCCTTC-3'

Vangl2-908 Reverse;
TCATCC-3',
1.3.5 JRARE RNA 28K RT-PCR: LP /N .32
JE R R, E12.5 d 3 AE 4b BB, MR IS Sk T
1000 WL Trizol ZE M HH IS | S 05 . 57 A Il 45 AR 75
B RNA, 57 Bl FH Revert Aid First Strand ¢DNA
Synthesis Kit 330 %% 5%, L cDNA # # #£ 17 A RT-
PCR,PCR 7 ¥ oI WO W 7, e 3l FC AR KU JBE Ry
61°C, 5|1 ¥ %] Forward; 5'-TACTACGAGGAAG
CCGAGCATGA-3"; Reverse: 5'-GCAGCCGCATGA
CGAACTTATGT-3.,
1.3.6  FERAEAMT $2H LP /N E SR E12.5 d
IR DNA, PCR ¥4 Vangl2 HE X rhfu &5 5848 Y
SR R BE (452bp) , 5191 JF 51 Vangl2-452 Forward :
5'-AAACACCCTAGCTATCTTAGAAAGC-3'; Vangl2-

5"-GGAAGTAGGACTGGC

5'-TAGGATGAGCAGTGA

5'-GACAAGAAGCTGGAC

5'-ACCTGCCCTGATGTGT

5'-GCTTTCTCAGCCCAGT
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452 Reverse:5'-GGAAGTAGGACTGGCAGAAATGTG-
3', FspBI(Bfal) NI PCR 724 37°C Y] 12h,
1= ) F 2% 35 N6 B e i Uk, B9 A 28U GE R /)N
B, 7R — 24571 (452 bp) s RAZZE T/NR, B =
6 (43 9R 452 bp 319 bp 133 bp) ; AR 441
AN, SRR (433100 319 bp 133 bp) .,

2 FR

2.1 LP/MREBEEEXRRABSH

LP /NS IEHR B6 /NERFI 22 38045 103 HU/MER,
I LP R EA 32 B, LP 51EH% C3H /R4
TR 36 HH LP BRI 1 H, Rz
ARFEPR R A 58 55 R A O, AN ER AT LP /N B
TRAGAE A R I RN e A s G AN R AT 4,
2.2 LP/MNRRTEREMEMLRIZEEENFHE

A T A DIMitl13 (FEF 2480 79. 54 M) Fl
D1Mit149 (#535 2287 80. 13 M) X 42 4~ N2 1R/
DNA FE 5 HEAT & 8153 H7, 45 28 R DIMitl13 5%
AFFER L 0 6], FAR N 05 DIMit149 5548 5L [H
L0 B, LR N 0, X BT A FE K T RE 4 #7
KRR 2207 79. 54 ¢M [ Vangl2 3 [K 245 ¢ 7110
EA) /N B R AU A AR ARL, B Vangl2 JEP R LP
GRAFRIN YR S i B (K 1) .

Chromosome 1

DIMitl3 173734611-173734820 bp (79.54 cM)
Vang12 193931091-173958575 bp (79.54 cM)
DIMit149 174629360-174929461 bp (50.13 ¢cM)

T
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Fig.1 Location of mutant genes on chrl of the mice

2.3 Vangk EEMNFEREEATI

PCR )W P 45 R £ W, 5 1EH B6 /N
Vangl2 F£ K 75040 Lt , LP /N LAY Vangl2 2[R 45 8
AR PR PR L 2R AR BIVZE Vangl2 FE A 25 5 X
1345bp AbEIEH C—T(E 2A, B) . %A S84l
BT/ UG AD  FE 1H 449 A7 5 LS LR AR CAG
—TAG(E 2C) , [Ff C—T AR ALE W = T —

A~ FspBI( Bfal) PN YIBHO 54,

LP 224 /N B RT-PCR 4" 5 7= 4 0 J 45 21 (.
TR, GRS BRI BE M e o PR TR 2 TC SR
fiff , {FLJR AT 8 25 5 240 g 5 2 1 A 38 4 D Re 2 2k (R
2D),

A -:c:..cc.-'r_m.c.?.cr..-.r__.-.c,c.._..
" P f {
) AN 1 I'= | Jﬂ' f afa \ .
Wild | , AAN . .
Haope Y Ullll NVVAN TVVWANTYY
C(Cv((...‘C..GT-.CC Chh GG A
WA el
Hetsrozyeote (VL VLU VNV \ a8 _.'[.\ L
B 136 232 40
B} - {Een ]~ et
c Wild type .-\(_i:(_f ,-\'i'C (_';c\)(_i -1‘;‘\-(: (_?;_\IC
Homozygote ACC ATC - Y:\\G TAC CAC
I <
D € ¢ ¢ c c 4T E LG T A€ €4 € &
Heterozygote lﬂl A NAA AN I f\

\ . 1\
MVWVVVVAAN VY
(A) JA#B Vangl2 ZEPH 40 DNA I 745 5% (B) Vangl2 3L 4341
BFS5NEFEME(C) EEHMEE R (L AT R EER AL
#) (D) LP 245 T/NEL RT-PCR 7= Hl Fp 45 2R
2 LP/NRRASHE D S

(A) Sequence analysis of the Vangl2 gene in loop-tail heterozygous
mice by ABI-PRISM 3730. (B) Partial exon and intron structure of
the mouse Vangl2 gene. The arrow shows the position of abase
substitution. ( C) Translation of wild-type and homozygous mutant
alleles. The base mutated is highlighted in red. (D) Sequence
analysis of reverse-transcription polymerase chain reaction ( RT-PCR)
products of Vangl2 in the loop-tail heterozygous mice.

Fig.2 Identification of mutant genes in the loop-tail mice
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3% LP /N E S 345 28 HE12. 5d IG L, iR
FUILR 4] DNA 28 FspB 1 (Bfa 1) F§Y) B3k B
SRR RN Sty LUK AR T DA EAS
JE AR SE AL 3)

3 itig

ENU #5728 /N iU o3 F iAo BE DR 2 2 I S 5
YA A58 X, ENU 578 B8 75 15 2 8 2 X i
FEMIHT A RE, B ZR A5 N 28 388 4% 4 5 s 1) 3h i A
RV 00 e T B S AR FE IR A LR I g SR AR 3
K DIRE , I HH T 5% 0 1) & LE AL R A7 3R 7
EALY/L 0B S B S WAN R T e SIS NS
PRI, A AT BE 23 BN — Bl i AT R T BRI E
R0 KRBT TR ] ENU B8 34500 1 10145 2 28
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133 bp, and 319 bp; and =7 ~ homozygous mice, 133 bp and 319 bp.

wild type mice, 452 bp; heterozygotes, 452 bp,

Fig.3 Genotyping of mice

AR /N FESERTRI A0 28 A TAF i Al b % 28 A8 B[R]
RS0 EL , e %A RIS R AL JE Y Vangl2 Sk
R LRG|

ABFER A LP A5 I DA 1 1 i 14 i 22
FHR R TF R, 518 ™ 5 Y #2845 B (neural tube
defects, NTD)——fi £ ( craniorachischisis ) /"' )
TEYE LP /IR AC G AR R A vh e SR 25 1
WA G A IR B A A, O B T
e EIRIRATAR I LP 48 4li4 /N BUAT DLE
FHFFEANZE NTDs Fedi (Y

i B A s R/ B RS R B = A AR
AR LP AL AR B Lp™ ™™, Lp™ = Fh AR (v
SRR Vangl2®*™  Vangl2™™  Vangl2™oL[14-16]
ARG R IR = —F i ENU S8 09 LP 2878
RAZRAAE Vangl2 JE R G 1A 449 A7 5, & —
R L5 5| B 1 g 5 O 4 T 22 0k 2 R 30
FERAFRAIMIFH . #5 Vangl2 28285 K AT LR 5%
B — R 0 RS 448 IR EH T
Vangl2 JE[A 4wt 5 198 H A 521 NEBER . FA]
TN sk A JC S 58 748 T RE S B i I AR Y S LE T
REER  IHZ A IR ADESE Vangl2 JEHI T HE R
UL,

Vangl2 £ (B8 FR > LPP1 , Stbm ) i it 5 &5
F, B RE E 25 A4S 4 NS IRE R (TM) KR C
Aiis PDZ &G540, PDZ S5H38 25 8 1 ) i) A ELAF:
H( Torban et al.,2004), A5 Vangl2 &
1345bp AbtZEE C—T BYRAE, Al g5 E gt 5 & H
C R PDZ SEF B BRI, TS 30 R R B &
Az Vangl2 JEPA g i 1Y 28 B8 T — 2K & RSP 1Y
S TeG 40 O A% Ak 25 1 ( planar cell polarity, PCP) 1778
S 5AEL M Wnt {5538 B0 %05 5 B 3
LA 2 2O A ML =28 DL S NTDs B9 &, A5

/NEUHY Vangl2 He PR 7ERHE WK AT I 89% K917 A
Ve, 78R L WK T 99% 19 R IR, BRI T AR
Vangl2 [ 1) 4 0 £ FH ALK 2 S Ak i 07 A%
NTDs B8 A2 1 Hei
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