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Gonadial Abnormality and Homozygous Decease from the

Nonsense Mutation of Kit in W% Mouse
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Abstract: The W=>B* mouse, which was obtained in previous ENU mutagenesis project, is a new mutant caused by
the nonsense mutation of Kit gene. Mating and gross observing combining with PCR and sequencing were used for
determining the genotypes of the W>P* mice. Embryonic development, hematological detection and histopathologic

section methods were used for their phenotype analysis. The results showed that the W>B%'"

mouse was white belly,
white limb terminals and white tail tip. However, there was no difference of the external appearance among the W52,
W3B3Ba0 504 wild type mice for the embryo of 12.5days. The W523% embryos looked pale since pregnant 14.5days
and dwarf since pregnant 16.5days. The extremely low level of haematochrome and big red blood cells of W3B/3Bw
18.5-day-embryos were found in the inspections of blood routine items and blood smear, which resulted in death of
W3Ba3Ba0 1 ymozygous mouse around being born, and no live postnatal W-523B% mouge was found in this study. No

spermatogonium at different developmental stages was found in some contorted seminiferous tubules in adult W=>B%""

W-SBao/} Bao

mouse. At the age of 18.5-day embryo, the spermatogonium of mice only lied in interstitial tissue and no one

** mice lied in interstitial tissue and in

lied in contorted seminiferous tubules, while the spermatogonium of W5 or W
contorted seminiferous tubules in the same time. At the age of 18.5-day embryo, cells arranged irregularly and primordial
follicles were not seen in the W~E%35% gyaries, while primordial follicles appeared clearly in the ovaries of W3 or
W mice. We concluded that because of the nonsense mutation of Kit gene, the W>52"

abnormal development of some contorted seminiferous tubules. The W>B**B% mice die around birth resulting from

mice show white spot and

severe macrocytic anemia and show abnormal genital glands of both genders.
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D REHE RIIT FU I S 22— 2 3R — JE R 1Y)
X2 TR, I IR AL DR SR T AR A RIS Sk
PRI B a0 AT, #FE 3 L R S A DT 2 0 27 A T
(Balling, 2001; Fu, 2003). Kit/&—/N& % 1115 K 7 A
L], LG (1) £ 3 TR AL T A0 M L
TGS AR, FHE AN, RORME. iRtk
FEANNE WrBANNE. AR AN LA SN Cajal 41 i 45
(1% & (Geissler et al, 1988; Chabot et al, 1988; Cable
et al, 1994; Huizinga et al, 1995; Broudy, 1997;
Rajaraman et al, 2003; Magnol et al, 2007). %2008
410 H, /B (Mus musculus) 3 R 41 58 122 (Mouse
Genomic Informatics, MGI) 1 B &K ERI7TFANFA]
KR AR, IX LA 22 I KItTEAL 2 /N BN Kt 2
BEWToE A% T BRI . WP R AT ST 4L i
ENU ( LBEHVAIENR ) P52 3R 1 1) 5 ARk DRl
BRI A PERAR RN WL EB ik, DD
FEAFRCIE A BER AR BE D E AL T 5555 Yt AR ER A
22%i41.57—42.91cMZ [H(Wu et al, 2003), fffiEKit
N B FE DR 5 7R LA 1, E20%0 5 WP Kit
BELA Gt i X B 44 VBFE TR0 A, (54355 14767 55 14
T HUAUAR R 13D FUAA, X T URAZ 33
Kitd it 8 2 T4 1l (Xue etal, 2007). A4 E fr
3 Ay 4 B0, 3%/ S 44 0 W, R AEMGI
4 E H (http://www.informatics.jax.org/javawi2/
servlet/ WIFetch?page=alleleDetail&key=27699) . J&
B WM TS A L, B H
RAERIGRARSERALS 1/, AR S 1/
LR R A . A SC AW BN RO %, B
FHLTRIEL G R IR, KILRARR G
ANEER RS MINE KRB SRR, 2SN R R AL
MNP A AR R AT AR E . X
N ERA AU KithE P D RERT 7T (R B AL, 29T
AETHANNL AR E G UL 0 BEARSCRY

1 #RFITEE

1.1 SRIeR

LT SCEGEhAA R4 E WP J 45 T/
B M HL TS 5 R CSTBL/6I(B6) /D B H1 47 MM K2 B
BB A L BTN K27 s S o it . S
WH P YEATE: SCXK () 2005—0020, {f
FHFAIE: SCXK (#) 2005—0071. sh¥yim 374
BEBEIREE RIS 5 N, DAV TAE S8 34 /s
AR, AR EROK, = AR A

(23+2) C, JRJEFEHIAE (55+5) %, EN PR
FH 12 0 12hBIRE A% .

1.1.2 FZEAH 519 S A4 LA Taq polymerase
Pyrobest™ DNA Polymerasel¥ [ 5 44 TR CK3%)
HIRAH; QIA quick Gel Exaction Kithy HQIAgen
N WFRFE B TAY TRARPT. Kk
BT 300 SR A B DA 5 IO IF T 45 R, AR S B A )
WBRG AR (7 s AR R PR A 7 B VT s AR
MIMPCRANY: L5100 5'-GAATGCTGGTAT-
GTTGGAGG-3"; Mk 5'-ACAGGATGG-
AAGAAAGAGGC-3', Tiihy 3 BK R 750 bp
(Xue et al,2007) . PCR {4 BIO-RAD [] PTC-200;
I 5 BRI H A SYSMEX 7 1] SYSMEX
KX-21,

1.2 /5 &

12,1 RABNRMER AL R EREE
SR WIBO AR S N AS, WS R AN RN
TR, PR A A B AN S IR B6 /MR
AEHC, MR AR S A IEE /S AR AN B AT
HRAIEN AL T o BiJE, BWPORABILS TN
RS, B HATPIERA R, WAAE LA 0.5 K,
SYRIEZ 105, 12,5, 14.5. 16.5 M 18.5 Kk £t
B, RSN BRI AE N R BURAE, X T 5E
(155 /N RIEAT g RIS e L 2 S 414
IRV R

122 MEFAT 2 JRWIPRA LA TN
ST 5B6 /ANERUARER 20 H,  HEFE KR I T 1M
R B RS . BEEAG 18.5 R/ UK Sk R afi
20 uL, % 0.5 mLyt & M B M B J5 FH SYSMEX
KX-21 140 0 1 353 B 2 A0, A 25 R R 5 5 ) 4y
o it /R 4 OS], e f 1Ry AR R L
4 HBE R X A o SRR, B e I s i i A
TSN SR SN =L R (A (€1 E2 A WARE I ok A

123 U 2 HRIEWB6 /M K&
W2BRORe A NS 6 K, RERPN BUMERER 3,

EFRMEALSE, U O BF . Wl B R

B LR NI NGk B R AR B R A T
2%, T 4% TR GE . B 18.5 RAAWE I IE T M 1
FIEAKIE RS 6 H, ZBouindi [ 5E . AR
PLPIEMER G, WANK, R, A, 6um
SR CEARMIGATES DI, & 10 FFECL J).
HEZ (ORI BE A -

124 RANRMPFER S E  FEATE KN4 DNA
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(e AT RR LR R 4 0 1 9878 2 /N U 5 01 BY
W 05emflRE, %0 FrETN, KRHEAK
WA By S VAR UL 241 DNA - (Sambrook et al
2002). PCRYHY: PCREMNAKFR A 50puL, Akt
RIZIDNASEAR 2L, F3FE514) 0.5 uL(50pmol/uL),

FUF514) 0.5 pL(50 pmol/uL),10xReaction buffer(7%
Mg*)5 uL, dNTP(10 mmol/L) 1 pL, LA Taq
polymerase (S5U/uL) 0.5uL, #MK B 2K 5 SRR
50puL. PCRIZ N 454F: 94°C 148 3min; 94°C 355,
54°C 35s, 72°C 80s, 35 MiEHN; feJafE 72°C LM
10min. 7 LIEF B K2 PCRIYIIR MG 1%
A T, 45 R I DN Astar He X -
R )G, 3 Chromas #4420 04 P,

WA ST T 45 3, KIE IRt X 56 441 A7 BRIE AL
W B RS (THA) IARET, HBHE—TH

AEPARL, LR — AP RAALE T/ (Xue et
al, 2007) .

2 # B

21 WECHBLNRARERE

KW PR AT (1D AR T 30 1
AN E AR B 3 AS BT 1 2R Y Bl L B 1 B
X EY K. ¥ 30 LA HEAFER (HABD
HIEHB6 FLFl, £ —5 5 A% WEIEH BT
AN WEHENE 30 ARG A A A B Y
HAE T MeE TN T REEIR IR HIAET .
22 WP NRMBERAE

KW 2B TN R R, 7527 10.5, 12.5
RFNFBER A 5 M, WIRAR WG R RH; 242145

K1 WP,
Fig. 1 The W~P* mutant mouse
RAFFE R A5 1R MNEHE DU A A R AC 4k, A7k Kit RARLA (AT 245D

The heterozygous shows white belly, limb terminals and tail tip. Right picture shows the mutation, site of Kit, which is the heterozygous of A and T.

K HA IR GARI L, KAARIEA EH ; 42 16.5
Ko AT WA IR A 15, S G R B .
ANEBE N 4 18.5 K, R RAHAFIE . VS IEH,
MR, MR 1A/ R WA
I, FAid/DRAMIES, RWOEEESANR. 45
FER AL S5, R IR A AEPET /N RO A
FERGEA TN, RAR I TR RS B A RN R
MG (K2, 3). ARsese—HLfigdl 10 L4 18.5
REBER, SRAFIA R 56 2, s/ 12 1,
BEGH/D RS2 Ry 58 hais
ANRBCRAHIT, USSR LIS A2 4 18.5
REHEFG.
2.3 &R R M0E A

Xt 2 AW A AT (W B I B B B6 15 5/ il
ML W5 B LB A M A R IMATAE 22 57 (4

(bp) 1 2 3
2000

1000
750

500

250

2 ERAIFRAS Kit FEPR SR X KL PR 4 )=
PCR #3474
Fig.2 PCR Product of local genome
55 1 JkitiJy DL2000 DNA marker, 5 2. 3 ki Kit LRI 415384 o
Lane 1 was DL2000 DNA marker; Lane 2 and 3 were PCR products of

local genome.
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Fig. 3  External appearance and genotypes of mouse embryos of 18.5-day old
RHI 18.5 REGEL, EFAXSNIERIA A IUG RAMRAE L AR, RS AN ZEMW RO B AR L, A D e

R B RS RO PELLIE . JBR/NIER, SMBLIEH X

Lower: 18.5-day-embryos; Upper: the genotypes of corresponding mice. The two mice in the middle are homozygous, they look pale and dwarf. The

right two mice are heterozygous and the left two mice are wild type, all of them look ruddy and normal.

RARER) . RS 18.5 RIEFAEMBRABIE T/
UMV CAPRIR L, 5 T A s 2, AR/ NE
BIEH . SHAERAEM, WS 18.5 RIS T
AN SR B B v, Iy A b i i B A,
LA IE R . EAR R IR (B 4). 1w HK
M IWSAF AL /N ZC41 . (RBC) s, M4
HHE (HGB), 241/t (HCT) WHILTE
AERE AT RARAE T/ BT F 34 20 40 o Ak

BLMCV), “FRIAE A&/ (MCH). P41l
WS (MCHC) W& mTE AR, RAais
F/NRBIML/MR (PLT) BEA% T8 AR R8G5
faut s, BREIRA BE 2R A1
WSS, ARG T/ WA IS K240 k3%
. BAREE WL 1,
2.4 HLAFRIBZFIE

WP S TN O BF B L

K4 AWFFTr/N LR F
Fig. 4 Pictures of blood film for the mice studied
a: FEBIERALET/NRW %, by BPAERUNEBE . i LY x400.

+/+

a: From the homozygous mouse W>P*5%; b: From wild type mouse B6"*. Wright’s staining x400.
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Tab.1 Detection results of blood routine items for the mice studied

PP R AT A T/ (X£S) WIS TN, (XES) P{H (t KIR))
Wild type and heterozygous mice W3B23B20 o 6z gous mice P value (t test)
140 i R (WBC)(x10°) 5+1.14 3.95+0.57 0.10-0.20
2140 i $ i (RBC)(x10'%) 3.12+0.69 0.210.09 <0.001
14T 8 H HE(HGB)(g/L) 107.50+18.43 20.5+5.26 <0.001
LT 41 H i BUHCT)(L/L) 0.341+0.069 0.034+0.015 0.01-0.02
PR FI(MCV (/L) 109.85+6.68 154.25+7.69 <0.001
SEE LA AT 5 S (MCH) (pg) 34.75+2.21 100.25+16.23 <0.001
ST I 41 2R (19K (MCHC)(g/L) 316.50£9.47 653.5+130.47 0.002-0.005
it MRCECRE(PLT)(x10°) 422+127.24 112.5497.12 0.01-0.005

] oY A 1782 e NN (7 e T
SN A D) R SR RO 5 SR/
AIEH, REZHAERDNERKFIER, LN LT
AFR T B RAREANL; D ECERSNE A
AEREAN, LSRR, IS A WY, HE
Bt B LR (B 5). 18.5 H AR B
HEEEAEYI R, EHAR G S B
B S RO b /N R I ORGS0 T RS A/
BRI (B 6ab);s WP B UK

ANEREERANTG . HS AT TR /NS, R A
JuficE ., RS SEAERAN Y, (HiXLea e T
SEALIETTR, MARIE ARG H/NE (& 6c, d)o B
RURERLON SR, 4 HES ) S AR B 200k, O 54l
[IRZ SO i kbl DR VN 428 el R DT (A )
Ge,£); W PHSBOG N A A, SREUIRHES,
R IR I EEA S (K 6g, ). F8E. AT
IR I L% B S At B BOR W G BED)
WK T,

5 HER O RW PR 7/ Bl RLAE
Fig. 5 Testis structure of W>5* heterozygous mouse and control by HE staining

a, bAB6 N ¢, AAWIBUNRL. SRR E SR NG HEJ . a, ¢ X100, b, d4r 5 Ha, cEBAEIBAMBOC (X 400).
W»SBao/+

+/+
aand b were B6'" mouse, ¢ and d were

%400 for the box part of a and c respectively.

mouse. Abnormal contorted seminiferous tubules are marked with *. HE staining, a and ¢ x100, b and d
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Fig. 6 Genital gland structure of mouse embryo at the age of 18.5day
a, bAB6 TUNREMN (BLURZ), B SR H/NE PURS BEAIN, SR A5 Sk BRI B P ORE SR AN s o, dAWIPRPBON R s, S Sk
RS TE R SR AN, RS /N UTERS A : e, £AB6TNRUIEL (LLOZRZ), RS RFIA L g, Ky WP PR NG,
SR, IR RISE K . HER (S, a, c, e, g x200, b, d, f,h x1000.

a and b were the testes of B6"" mouse marked with t, yellow arrows show the spermatogonium in contorted seminiferous tubules, black arrows show the

spermatogonium in interstitial tissue of testis; ¢ and d were the testes of W P**P* mouse marked by t, black arrows show the spermatogonium in
interstitial tissue of testis and no spermatogonium lies in contorted seminiferous tubules; e and f were the ovary of B6"" mouse marked with 0, black

w-}Bao/}Bao

arrows show primordial follicles; g and h were the ovary of mouse marked with O, the cells are irregularly arranged and primordial follicles

are not seen. HE staining, a, ¢, e, g X200 and b, d, f, h x1000.

7185 FANRURIREBEY T
Fig. 7 Paraffin sections of bone marrow for the embryos of the 18.5-day-old mice
aXyB6 TN, b W BRG] LR 2 5. HERE, X 1000,

There is no significant difference of bone marrow for the 18.5-day-old embryos between the B6 “* mouse (a) and the Vy-3Bao/ -3Bao

mouse (b). HE staining
x1000.

3 3t i AR LS G 3, — AN B K 5 ISR — A4l
IE0 PN T S UG D R, 5 R — R B K B

Kitdz [T H1 975 NESERIIG G0 3 MEZL) b sy, HRARE T A KR 7 (stem
REDCIR: — AT 5 MR A RIIESFIIK cell factor, SCF). SCF/c-kitdL[fl 25 £ R fufs 5

-~
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T, . Jak/STAT 5i&fe. PL3Ki&4%. Src
X Wi Ras/Raf/MEK/ERKA{F ‘54, AIMI7EIE L
YRR AN M L (2% A0 RORS B 40 P PR A7t s
AN A3 Ak fi rhkd o #E2EE H (Xiong et al, 2001;
Linnekin et al, 1999; Ronnstrand et al, 2004), W5
KithE Rt < 55 441 FImghk HT A A, AlF3H
55 147 AL 5 HUAUZS N 2 B3 T UAA, 351
KithE U fednid th 146 A2 SERR A R (1358 43 M 41
DGy, X A R IR R AR S I A i AN L
ATATT AN Eh RESE I (Xue et al, 2007), HW P
S SR ENUE ARG, (H b TR %
T IENTAR, A EAH S TKIEH RN 7R
N RSBERAL A (MGD),  KitdE R 5848 2/ Bl
—3: 97 f5] (http://www.informatics.jax.org/
javawi2/servlet/WIFetch?page=markerDetail&key=10
603D, AR IKith: H 548 2/ L 38 i,
Horpr 37 Mg 248k, 22 Rl kAT, 15
Rl B 8. AEFTATKItRAE RN, 17 Fhigk
Y M RARIRAE, R 5 MUK BUW AR AN BRER G, I
R RAH LA TKITERAMBAKX, 5
WP SN AR AT 12 FREH BB N
Horp 11 AP 2 K Knock in SRIS M 57 PN 1 D
A8, DI SEAR AT A AR A8 v 7 J 9 TR PR AN Tl
38, AT 1 BRI B /N BOW L 5 WPl e o
WF 5% # H lacZ B B AC Kit T 7% e AE IR i 1 R 04 .
WP I\ (R TR 20 40 i 73 10 0 T A R At
T2, AHAE# RRIE A5 IR & 1L FE (Florence et al,
1996). WP 55 KithE [ pi 5/ BOW AR L, 26 0
AEFEAR 2, WFFTas Rl ek ar

WPOG A S iy T AP O ARKIUE 7 R385
SRR RO AR ENRIATE D RE MR, B2 IEH
KITZ [ BETE il — 2R AR, (23R kb, 5l e-kit
HHGIT S FIRAR M) PR DD A LI IR A
PERA SR M ANVE R 0 BRSO
AR TR IMLANNL R & AP ANz i, AT 55
RN R, KitER W Dhess ek, A HEK
LLAN BT T AR AR BT R AR T . B Kithe K D) g
SRR SEUT RN M BTN, WP m A
R AER S XU IRIG RIS (L Dy R T AN S 4
MKt 5 A%, T G S0 ot ) 3= R T Kt
5o Florence et al (1996) W &kid, WHLIIWIK
IR R OF R AR S e R A KI5 O ) i
MIfe, AUE TP AR IR R 1 E 8k AR A

AU B AE IR G 9.5 R4 12.5 KIHH AMRHIKitE 5
(03 M ThBE . RIA IS 5 Bl Ik B bR A= HEL U PR 1) i
I HE LK AEBe T, WP BN e 470
2 AR RS I SR, iAo K S HL 2 Ak
(138 1t Ty fig 1) 3 SC A B At AT ] 5 B i 0 L 11 % &
FEHE— SRS MM 20 R S, WBee 3B
/N BRAE 7 B R R (I B 5 U I
1/15), -E8. FFAE R IR 453 A D% T B3 8
A

JRAEW B4 A5 TN R BN B 40 /N P
ARERL RS, AL I SRR 18.5 Rk I
S0 M P B R OE D, AR TR /N 2 b,
RAEIE T ITAEREAKE /N, A7 B 12
TR SN WG AE SRS Ny, w2y
BT R B, AR IZ SR /N N AR
REFE I LR o SeRT oG TRt AR R OC R (1 kE
RZ, (HRH RS 7D RAEEMR P S,
WS BAE AR A RS T AR IE R A
Sl RS IR 4 e /D B A2 )5 R B 45 1E(Ruan et al,
2005). {EKitRAL ARG IRt NS RE
SIS A AR RIRIE . 534k, LT T vk
55 A K56 K] 9 740 5% i) Ji s 74 3 40 PR A AN e/ 3o
PR B4 0k, (HASCIAFTT 45 B4R
AT REL R LE IR NG 5 0T, R B i A e T AE 21K /)
B A G EIW BN LS AL S R .
PE/AN R U0 SAE AR R A IR 2 5, ERR R
BRI EAR A, OP R4 RN, A
SCR Re i E S N SR F 1 OCHE DR

NEARF EE KL 10%—15%1KE, ANF
(1R R S 2 40% 20 60%. 55Uk M
ANH WA TORE BRI, R DR R R R 1 60%
Jiki o WIBNRAE N N AT A Z ARt 15 3t
— T, WA S TN IR R E B
S, AHRARRIE WAL, WMICIEEEE N AR
AR AT T, WP kE TRIRE
W, EEARSE T, WP RETANREA G, it
FIZ R 19 L, R R 123 1, AEeTas 3 L
% 10 2. P 6 AL, X5IERTHRB6 /MR
IR IF TR RS HEEMM R,  Kit
FAR A AR T RERE M AR R B S IR LA
PN FEEKERERETEAEARNLR. 5
W2BONRI S T80 T KICER 528 S8t
BEL R (BRSO ) fEANRIFARTN, RIA
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SKEER T G0 = A A B, 2l R S
5, Kt AR Z /) Bl A X S 1) A 1697 T ki I
RIBAE T HEL (Fleischman et al, 1991). AZKHT
M FREGAEAE B2 B2 . DNAG bts S B4 41
HOPEZR I . AR BUAT HERE, W2Boali & 7/ UK
AR A1 A N R NS N NEA I 5 S
R, AR T AU R BRFAE, Py T
A A REAEAE IR A AH R PO . o —TJ71H, ARG
FEREAH OGS, AR LL 40 B B2 il Al m] B A7 e 3L
T BORE I, JEIE R LE G 3T 15 N 24k e
1% B4 2R B2 VR T U AN B 01 A Y 1% % 1
Kt e sk 2 1 AT e «

A S AN AN it 58 A8 s D] 4l 1 /N BRI I 9

Sk
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