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Genetic determination and AFLP fingerprinting analysis
of intersex dairy goats
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of Agricultural Molecular Biology , Northwest A& F University ,Yangling , Shaanxi 712100, China)

Abstract: [Objective] The research was conducted to investigate the development mechanism of inter-
sex goat by analyzing its genetic background. [Method) The paper studied the genetic characteristics of in-
tersex goats through karyotype analysis,amplification of SRY (Sex-determining region of Y chromosome)
gene and AFLP (Amplified fragment length polymorphism) fingerprinting. [Result] The results showed
that the karyotype of intersex goats was 58+ XX, same as that of normal goats. SRY gene was not found in
genome of intersex goats. AFLP fingerprinting found that there were nine pairs of primers amplified clear
bands and the total number was 1 833 with the size of 70—500 bp. The differences between the nine pairs
of primers were distinct, showing various polymorphisms. A total of 611 polymorphic loci were obtained,
accounting for 33. 3% of the whole amplified bands. However, there was no large difference between inter-
sex and normal dairy goats in genome. [Conclusion) According to the results,it was predicted that the oc-
currence of intersexuality was not resulted from mutations in individual genome. Instead,it may be caused

by failing regulation of some factors in the process of sex determination, which leads the deviation of indi-
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vidual embryo from the female track during the development. Further work should be done to clarify the

mechanism in.
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i F§ Southern blot #I PCR #" 34 A& , % Y 4L {6 {4
R SRY f1 ZYF (zinc finger protein, Y-
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RPMI-1640 ¥ 32 30 [ Gbico 23 &l . Jf 28 I 34
g H Hyclone 24w, IF & AW ML 40 U ¢ 5 & PHA
FIROKANZ X0 Sigma 23 6] 5 1L 3 K 20 2 5O
AT B (Glemsa) R4 A I 50 RAR A Py B
AIRAF . pMD-19T &f & A RIEFAY THRA
MR R AFLP 2050 & W A3 b st dh B A= Y R A IR

3 ) HA A3 A 2l ORI A T R A
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1.2.1 AhmiziRBZ A o4 X7 KL
FR11 RIEW R 2 o/ L B9 R W 5 4%
J SRR VKR AL #E T B 2 E R o A il ol 2 5 RO
RS, T 37T CRE AR 72 ho B RRBHE 3
W, B3RS RPMI1640 (£ & 1A FL4x %k 20 % IR 4
Mg .20 g/L AHY I & R A 20 5 TU/L 19 85 %
RIRGWERO . BANMERMFEESE 3 IR, EL IR
FEHT 6 h AR E N 0.2 pg/mL B RKAl
R FRE ARG -1 000 r/min B0 CHE 40 i, AT
A 0. 075 mol/L KCI KB W 5 mL & ¥ 40 Ml . ik
BALFE 20 min, B AHE A 2 mL [ & W
[ % 5 min, 1 000 r/min &§.0> WA M. H A 5
mL [ 52 W [ 2 30 min, A FE 3 W8 3 K I#H
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W, FH T % 22 40 B W E AT T B AR B AR Bk
100/ Giemsa Yy "h Y 5, 20 min, i 7 7K oh U 77
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25 3 DA 1 TP 300 43 2400 40 2 T €

1.2.2 JRRzegdRI R SUH PR ik B LR 4R
IEEAFEFERE =" JEH BFEFEEARE n=1D LI
K AR L 2 CREAR KL n=7) B9 L RE L 1) FH 1l 93 35
PR 20 4 BG4 B AF DNA HF AFLP 56, [F)
ISR A 2 DNA R A T SRY SEB K, B 411
WHE 7 HOEH B30 DNA BAR ST SRY §73 .
1.2.3 314&%it  #¥E GenBank HE & A A 1L
£ SRY H:[H (9% %1 (GenBank %355 : Z30646) , F
FHA: W45 B 2 50 primer 5. 0 391819, it
214 SF.5 -TGAACGAAGACGAAAGGTGGCT-
3. F#5I 9 SR:5'-CCTGGGTATTTGTCTCGG-
TGT-3" 91 F Bt K o 162 bp.

1.2.4 SRY A B PCR 3% DL 1.2.2 i
(I FE DNA SRR, 47 103 SRY 3 LR <7 X ]
ffy PCR #" 3%, PCR R W A & HN:2 pL 10 X LA
Buffer [[ (% Mg*™).2 pL dNTPs(2.5 pmol/L),1
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pL SF (10 pmol/L),1 uL SR (10 pmol/L),0.2 pL
LA Tag DNA B4 (5 U/pl) .10 ng DNA #ifk .
i ddH,O % 20 pL, PCR B & 4F .95 C i
£ 3 min; 94 “CAEME 30 5,60 ‘CiR k 30 5,72 °C FEAif
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g/ L BB M B s v P A I PCR 7= 9, F DNA sl
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S 1 pL Y 2 uL,dNTP 2 pL.10 X LA
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3 min; 94 ‘C7Z8 1 30 5,56 CiB k& 1 min, 72 “C3Efifi
90 5,20 MEH ;72 CHEfH 10 min,4 CLEFE, P18
FEMFE 12 20 FRBE AR R EEVE Y BN . SRR
Y1 RN AR FR R 25 L, KON W R 5 | ) 3 R
BRI 5 | 20 6 40 FoAt A0 SR [R) 3 . By 45478
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WS BRI IR B SR 0. 7 CL ¥ 14 12 DNIE 3 ; bl
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PRAF . AREE R 7 R 11 HIEw B
MR FE 4, F)FH AFLP (19 64 %51 4 k17 0% 8 1
Py, 64 XEFEEG WS H AFLP {5 S Uil 1.
PP AR TS L B 40 g/ L i AR T R E AT LYK L R
JE 1200 VoHLIKZY 1 hy /Ny B T 1 B e . FH
JPACHOC R WA 254 . AUk 45 AR e BT el AR
WA A sh A . 1T oA 45 . GENESCAN
3. VAR FT FF I &L, 43 Br L 48 B A4 L 3 i Binthere
B 2 BORE B 25 R /N R BER 25 5 A i B R I S LA
idsEY B =Y R 25, F NTSYSpe-2. 11F 4k
AT ECE 53 B o X bR 46 ] SimQual 2 77 5K
DICE #H Bl 3 £ 30 B, IF 3k 15 M 0L R B0sE B, H
SHAN ¥ i ) UPGMA J7 47 R 240 17 . Il
it Tree plot A R KA,
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Fig. 1 Analysis of chromosome karyotypes of intersexual and normal female goats (400X)

A. Intersex goats;B. Normal female goats
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4 P b 4 MR e 22 240 1 SR BH22 1)

541 %

SERA R H R Y3 T 162 bp M4 4T 78 (7]
P LS I RE LR BE DY 2 e B Y R S AR
i (B 2) o RT3 ARy S 1k 250 [l 38 1 ¥ In-
vitrogen 23 FJ PP L 85 R o, 0 00 R S M ARl
A SRY A,

M 1 2 3 4 5 6 7 8 9

200 bp—p

100 bp—p

2 IEH AN E L SRR A SRY SR Y3
7 00 0 G L VK 4
M. DNA Marker DL2000; 1. 1E 4 £ 111 3 5
2. IEH A WA 3~9. A L2
Fig. 2 Agarose gel electrophoresis of SRY gene
amplification by different genomic DNAs
M. DNA Marker DL2000; 1. Normal female goat;

2. Normal male goat;3—9. Intersex goats

B LFEEREAR AFLP o4
TEPEMEY G R R Y S Wb A 9 XY
T BT Sk Lk 10833 4 BT E R 70~500
bp. 9 X5 WP 1G 45 R 22 5 B R R B A W) R
250, AR 2B A 611 A, 5 AP 1 &
(1 33.3% . Tk L 2R AE & BE LD RS TR —
o A U TE AFLP £R 75 309 DNA $5 80

2.3

BRI S AL Z R O LB T8 2 A A
28 5 2% (P 3) W HR Ze BIAL I L= A R0 S 1k 25
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B3 7 Rkl e 11 HOE & Bl A A
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Fig. 3 AFLP fingerprints of genomic

DNAs of intersex goats and normal female goats
1—7. Intersex goats;8—18. Normal female goats
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Fig.4 UPGMA dendrogram for intersex goats and normal female goats

1—7. Intersex goats;8—18. Normal female goats
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3.1 il FmEHE S ERIRE

W7 5P 230 ) 1 P ) ke o 9 A B R R B Ry S L ER O
B R XA RN Y R — Y
FEOCTEM AT 7E R W) 2B G b A3 AS TR 9 15
5 BT T R R R O S LB B R, —
HL 3 L5 53 P A AR & B2 3 A A ) e
WL, S BOR A R B BE ST R T L
S0 0 1 ) R E AN A e e A b g e D ke e T
SRY.DAX1 M. B 5% YLtk ) SOX9(SRY-
related HMG box 9). MIS (Mulerlla inhibiting
substance) , WT'1 (Wilm’ s tumor gene 1), AMH
( Anti-Mullerian Hormone ), SF1 ( Steroidogenic
factor 1), FOXL2 (Forkhead box L1.2), PISRT1
(Polled intersex syndrome regulated transcript 1)
SRS & B DI IR R AR ) PR Y 58 AR Bl
HUURR AR RE IS UV P 1 ZE AL . M TROE D
{1 T P A A A W L 3 1 b b A L B A LD o
AR — o A TR LS — AT B R A S
BERY 40 ~600 . FZ ik 109,

(] P 1L = DA 285 A 1) 2 b 93 Sy D EE 4 0 s 0 4
2 RE ANt 2 Bl LAy AR 5 Fp e A,
(D60XX/XY AR ; (2) PIS X H A 5 (3)Y
Jetrfh by i (4)60XY/61XXY i & H; (5)59X0/
60XX/61XXX ik A [l pE- 1 S T % A R
VERTRY 7 F TR Ll 3 09 388 0% 3 S5 SR P AR bR RE
F18 ) P 3t A LR B e X0 AT TR AT L S SR
B, 7 HE PR L AR X B TR R e R A% A 60X X,
AREIY e RS H G AR B s . ik —
ST X SE R PR 1L B AR R R Y G AR
B 7 3 I 078 S 5 | A 1) s A 9 BB T T A )
LA SRY #9519, PCR ¥4 45 % s, 51 (U 7E
TE 3 LU 1 R PR rb o R S Y A5 T AR
AE B L 3 AL L 3 A b O B AT 7 8 H R B Y
Falt o KRBT HE R LA 0 AR BE Al MEE . 5
WU B A FETI U A R B AR
SE o R e AR 2L o DT 3 U S o e A S
X AR AL K AR LTS A T 9E — 2P B, PCR 971
SRY & PRUTE A= JJ i M 1) 4 5 v 1y FH 85 A i 2y A A
FEAE R R BRI 1L 3 59 23 7 4 SR 4 1 Rl SEAY
LR
3.2 WL FEEEAEE AFLP 5347

PR EBEREZEM(AFLP) & —Mt By

BERR 1k R Be i U7 k. BT RFLP £0R (9 382 1
b AT EE PR A PCR HAR 59 8 &k O 68 1 22 42
PSS Bz T S A R A A i 3
Tl ZREVEDT ST it 2R 20 AT e 8 3 A P 3 0 v o 5
D7 Griffiths 2050 ) ] AFLP £ R 5 3 43
L M O R S M Y 43 T AR 485 Griffiths 4570 R
AFLP 738 AP 4 S v R Be . 6 T ) L 2R 1
AL SR 7 T AT ST A B ST R B 7 AR L AR
A LN R BERLE B 11 IR H B 1L K 32 BOCH 1
FESEIN 4. #E 4T AFLP 48 80530 Hr . FI O 16 19 9 X 51
Yy 35 . BARIS B TR 2 1 Z 840 IR
T T B4 5 e o 3 4 R OC B R S P 2R . 2001 4R
Pailhoux % 58 S B o BT J) 22387 10y = (] 14 s B0 14
J P T RE A th PIS DXUAY R 26 3 i H X 5
AW ST 45 2RI A — B, [RmE. 78 AFLP il 2
i - 222 W BUA R YA 2] T PIS X, 35 W P Ak
% BE 2 6] 4 ) AL ] -5 BT 208 LB 1 SR 0RO — 2, AR
% AFLP 53R 5B . ) 4 > 0 IE 5 B 1L SR TR
2 ESEI W O P ek P = A [ S T 2B
AR S B D R B ke ml A RS T 3 A o TR 1Y
HH I AT B s P 1) P e P A PR A R B T
ZEHE B AR IR A K 7 I A v i S M R B I T
W HEYE AT o AR BT T Il A R A A
BL LR T 2R A5 0 R AR B /N A5 T IR O fE B Afly
DL A 154 RAEA B DL A A 2 PR3 ) A6 00 45 7
T e — 2B WF 5T . [6) I AT 58 7R - AFLP ARig i
P L 2 5 4% 22 R A 0 RS 0 B A AR g A 280 . O LA
J5 L2 2326 S FLs A Z REE R BT 4R A T —
AR TTIE .
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