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Abstract: To elucidate the genetic characteristics of the bovine Inhibin a subunit (/NHA) gene, the polymorphisms
in exon 1 of INHA and its bilateral sequences were assayed using PCR with direct sequencing in buffalo, gayal and yak. A
comparative analysis was conducted by pooled the results in this study with the published data of /NHA on some
mammals including some bovine species together. A synonymous substitution ¢.73C>A was identified in exon 1 of INHA
for buffalo, which results in identical encoding product in river and swamp buffalo. In gayal, two non-synonymous but
same property substitutions in exon 1 of INHA, viz. ¢.62 C>T and c.187 G>A, were detected, which lead to p. P21L, p.
V63M changes in INHA, respectively. In yak, nucleotide substitution ¢.62C>T, ¢.129A>G were found in exon 1 of INHA,
the former still causes p. P21L substitution and the latter is synonymous. For the sequence of the 5'-flanking region of
INHA examined, no SNPs were found within the species, but a substitution, c¢. -6T>G, was found. The nucleotide in this
site in gayal, yak and cattle was c. -6G, whereas in buffalo it was c. -6T. Meanwhile, a 6-bp deletion, namely c.
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262+31 262+36delTCTGAC, was found in the intron of buffalo INHA gene. For this deletion, wild types (+/+) account
for main part in river buffalo while mutant types (-/-) are predominant in swamp buffalo. This deletion was not found in
gayal, yak and cattle, though these all have another deletion in the intron of INHA, c. 262+78_262+79delTG. The results
of sequence alignment showed that the substitutions c. 43A and c. 67G in exon 1 of INHA are specific to buffalo, whereas
the substitutions c¢. 173A and c. 255G are exclusive to gayal, yak and cattle, and c. 24C, c. 47G, c. 174T and c. 206T are
specific to goat. Furthermore, there are few differences among gayal, yak and cattle, but there relatively great differences
between buffalo, goat and other bovine species regarding the sequences of INHA exon 1.
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I 2 (inhibin, INH)»&— b 3= % f PR 40 i 7y
WATRTHE R IR, oo PR B RRTE I — i
&1 % (Thompson et al, 1994; Xue et al, 2004). o V.
FEA AR B [ I, B P 4 R AR AL
) B A FIEA BB Wk, o WIS 515 B A WHF B
B WIS &, HAREAIHIE Ainhibin-A) R 5
B(inhibin-B)(Thompson et al, 1994; Xue et al, 2004).

0 ) 2% BE 4% ) {2 BN L 5 (follicle-stimulating
hormone, FSH)1) 7% /& 240 #4F H (Thompson et al,
1994; Xue et al, 2004), AT MENE S BRI AL
1. EHETESIP T, 42 o TEHE(inhibin a-subunit,
INHA) 3 S AE TR I A e kG BRI AT L3 RS
M rh, S SR IE]) T AN B AN SR A S TR A
8 [T WA Fs 7 1) 55 53 WA R H 43 WA 115 1A 1 (Sang
et al, 2011). [Kt, INHA Znfith I D54 #7557 20
PR IR e L DN, BAT AR i AT SRR H A
o 2, X INHA B E 2P AE AL J
WA 2R 4RE 4580 L (Thompson et al, 1994;
Jeong et al, 2004; Xue et al, 2004; Zhou et al, 2007;
Fallahian et al, 2009; Wu et al, 2009; Ding et al, 2011;
Sang et al, 2011; Tang et al, 2011). Ensemble %4k 7
(http://www.ensembl.org/index.html) = /> A7 [ 1 i 2
INHA SR P E AT 2 MR PR AN, 58
AR GRSIX KKy 262 bp, HAMNE T YRSIX K
h 821 bp, W& 1K 1836 bp; %4l 741K 1
083 bp, FLwht 360 2 JEIR

KI5 R IR BRI PR AL P R S 1Y (Zhang,
2000), 5 RAKAHNEIEE o W58 4 1) i X 7 41) 1
CUH 18 (Xie et al, 2009), H H#j A 5 H K24
INHA HE R P35 4 222 e B HRF AR Gt A% AR AIE 38 AR AR
1l EFRMA R, A7 BRI INHA FeA
(I E oA WARIE « AT 50K H] PCR 79 A0
5, RRAS R ROREUE Y INHA FERIAME 1 1
BEAT TREAAR RN, JF45 & SRR A5 4
AL =28 AR R Rl AR 9 1K) — L8 7L 3 ) [F) U5 e 41

BAT T R, DUEZRAERMR INHA JEA1 5
T 1P BI 255 S R AR B AR AL

1 MB5HE

1.1 ##

148 kKA 43 K H 3 AN LR 11 AN
PR AREAR, TR ALK AR i B BSR4 35
Sk BERKAR 12 3k R B-HaEAKA 10 3k, 4L 57
3K, VHEERUKAFE SRR R KA 4 Sk Rt
KA T e BRI 8 Sk MEZKAR 9 Sk ARUK
47 ko AFFKA 6 Sk HARRAKL 8 k. TLPHIE
WA 7 Sy EEKAE 10 Sk, £ E K 18 k. 4
ZRA T 3k, 91 ko 8 S KAAFEMKH AME
VLM, FEAFE SR 12 3%, o 8 SR AR F ¥R
X, 4 3K H 2 p 2 PO v ) L o A Sk AR HUOH 227
SVLAFE, ARHE AT [BISEE %, —80 CHRAF

I NCBI 4 % (http://www.ncbi.nlm.nih.gov/)
HHORE T ANFEIFLEY) INHA FE 55 1 40 14,
FHT B M« A ELEE: 7K+ EUS84446; il 2
U16237. MI13273. NM_174094 . L20601; 1l ¥:
EF602161. HQ699620. IN620334. IN620335; 4
R0 INST72112; ¥4 : AK235034 . AK234503 .
AK347411. DQ356013. M13980. NM _214189; A:
NM 002191, X04445. AK292340. BC006391 .
BC039076.BT006954.CU675381 . M13144.M13981;
M NM_001032955 FIFESERE: XM_001148064.
Ensembl Z(#liZErh T4 T ARIRIE A4 INHA FEH 4
J7 %1 (ENSG00000123999, ENSBTAG00000009972)
T LB AT
1.2 E[F4H DNA AIIREX

K H W/ A7 42 (Joseph & David, 2002)H2H)
FEZH DNA, 2258 413 560 B v A i L 4 F Fn gk
5, TE ZE VR B M 50 ng/uL, #4714 C&H.
1.3 PCR 5|49i%11#0 PCR # 18

MR 5 T8 2R INHA SE R A7 5 (8 % 5
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ENSBTAG00000009972) 3 % GenBank %{ % 2
(http://www.ncbi.nlm.nih.gov/) H 7K 2= F1 38 18 4= 1% 5
mRNA J7¥|(& 55 EU884446. BC109837.
M13273. NM_174094), K H Oligo 6 A& it4 1
INHA BERAN 21 1 IS5 R4 )54 . PCR 4|
YIBAE P51 . Li51Y): 5-GTAGAAGAG
GGCGGTGGT-3', TiE51¥: 5-TCCTGAAATGTA
GGCGTTAT-3's PCR R NAK RN 25 pL, 7
10xbuffer 2.5 uL(Mg*" 4 1.5 mmol/L), L. T34
% 0.4 pmol/L, dNTP 2.5 mmol/L, Taq W 1.25 U,
DNA 4 100 ng. PCR 27 Jy: 95 CHUZE 5 min;
SR, 94 °C 355,57 °C 355, 72 °C 40 s, 30 ML,
72 CJG A 10 min 2 1E % M.
1.4 PCR =414 K

PCR /=) 1 2%B5¢ I bl 46 s FEL KRS AL, PCR
TR AF RS, sl G, RJbRE &R
HEPEARA BR A R AT IE . SCBEX )l o
1.5 HESH

i | DNAStar 6.0 %5 (DNAstar Inc.)%J il /3>
AR AT N g )5, F Clustal X #/F(Thompson
et al, 199X} P F AT LLSF o SR P 51— 80k 4
H1>KF DNAStar #F-E3H7, FFH MEGA 4.0 # A}
(Tamura et al, 2007)HEAT A7 sifam i, JFRH
Kimura X\ S HHE A RGEK G

2 FERERQWN

2.1 YFHAFRINTSFSH

AWFGIRAF K INHA FERAN BT 1 S m
JFHIKE R 496 bp, FEESME T 1 751 262 bp, 5'I
HPH 40 bp MIAE T4 194 bp. ZeLUX, &4
BHOF INHA FERANE T 1 FPA KRR, S 4F
W41 —SELE 99.2%~99.6% [H] .

1E INHA RSN F 1R8I, RILKA: INHA
FEGRts X 2 73 AL AZAT R AL (A ST LK B I A e i
BTN R R+ A0SR AN B A
SNP {7 &4, BN ¢.73C>A Hifft, ¢.73C Fl ¢.73A FEH
B35k 0.8851 F10.1149, {H i SNP I ¥A 5 ik
IR FEMR IS . FEVHPERRK A, RBZ AT o5
{FALE ¢.73C F ¢.73A PAEEALEEA, H ¢ 73A Z547
FEPL LA B RS AT AE o AEWIR ALK AR, BERK
AR Rz KA AP S BE A ¢.73C, TR A
TLKAHEH ¢.73C M e 73A PN HE, KK
B R 0.90 F10.10, ¢.73A AL LA AR AT
1E,

FERBUE R, Kl S INHA FE R 4ifid X 55 62
187 PEMEATFIRAEAFAE ¢.62 C>T. ¢.187 G>A B, Tiij
HHIE T INHA A NAT B 2 LR H i 2R (Pro, P)
AR N SEE R (Leu, L), Bl p. P2IL; Ja& 51 T AN
I AR (Val, V)2 N 2 IR (Met, M), Ef
p. V63M, W1 A R 1 o zd L e ) B e . INHA
FERGtIX c.62 C>T R SO e th R A7 (EFE
e gbAh, FEREAZIERgRIIX 2 129 f AT IR
Ab R IRAFAE €. 129A>G B4, (HAZE 40 ) SO 4.
TERBUF AT RN ¢.62 C>T. c.187 G>A MAE
FEABEA T KRB .62 C>T. ¢.129A>G Bl H
AEAE T2 B MR . % SNP A7 5 S LRI AL 20 %,
HREILE 1,

FEFTF RN 40 bp 1F) SR FHI R, K= KA
R YR N IIA R I SNP A7 55 AERRTE], R I
KB SR P8 5643 AR e SKA 1 50
BTHITE-6 Pit% iR AR 25, Rl E
e -6T, fERFFHEA A ¢ -6G. HUKRK
(1352 38 21 e 0 AH b, R IS T8 A A AR e
-6G.

F 1 SR INHA EREMEF 1 F5I60 SNP LA R EEFEE, EEHE
Tab.1 Bovine species SNPs, corresponding genotypes and gene frequencies in /VHA exon 1
e FER YA S S DR DR A oy
Stzjjits V;é ; l:f:;?;\es Genotype/Individual number Allele/Gene frequen(;y vag?uec
WW Wm mm w m
ALK E 73 C>A cess1 CA/6 AA/0 C/0.9474 A/0.0526 >0.05
River buffalo
IR c.73 C>A CC/63 CA/28 AA/0 C/0.8462 A/0.1538 >0.05
Swamp buffalo
KR c.62 C>T CC/5 CT/3 TT/0 C/0.8125 T/0.1875 >0.05
Gayal c.187 G>A GG/5 GA/3 AA/0 G/0.8125 A/0.1875 >0.05
izsras c.62 C>T CC/9 CT/3 TT/0 C/0.8750 T/0.1250 >0.05
Yak c.129 A>G AA/9 AG/3 GG/0 A/0.8750 G/0.1250 >0.05
o T2 ¢
c.132A>G AA/16 AG/18 GG/6 A/0.6250 G/0.3750 >0.05

Holstein cow*

* A RSEAT LD (wild-type allele); b, ZEARFUEAT IR (mutant-type allele); ¢, Hardy-Weinberg T30 %% (Chi-square test for Hardy-Weinberg equilibr-
ium); d, ffrHY4E(holstein cow), F#iE51 1 (the data was cited from):  http:/www.ncbi.nlm.nih.gov/projects/SNP/snp_ss.cgi? Subsnp _id=46526661 .
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1 INHA FERAEFRrlHpsah, KA
3136 PRz IR KINA 6 MNIAERIER S, B c
262+31_262+36del TCTGAC, ¥4 iy 44 SN I «-7;
MK TG 6 AN R (1 28 1 iy 44 b S50 KRR
T FERRIBK A, EERK AR R AR KA %
PSR TCER R, N BRI 4+, TR L
IKEEHE A+ H-FI-/-=FPERAAMA, Birdy L) oy
A 71.43%(25/35)+20.00%(7/35)F1 8.57%(3/35); 1EVH
PR T BRI~ =R R, By
Ee ] 2% 3 b 220%(2/91) «  29.67%(27/91) Fl
68.13%(62/91) . TERAF FEAFFIN O R 1 2
INHA FERIA TR R Zak ok, AR 57K 7514
L, RIVENHEN S FHIEE 18~T9 M FRAN T 2 Vi
FErshok, Bl c. 262+78 262+79delTG.
2.2 8 INHA BEENEF 1 FINER
ASCHTINF5) 5 NCBI S0l 15 1 Ok % 1 2F R
WIRHFIN . H S50 (0 [R5 7 H1 AT LT, iff e &
YIRS . KA INHA FERAN BT 1 741138
S E WA G buffalo” 1 buffalo®; K Z:
INHAFER A1 1 KRN B 78 3L A e X4
Tt B4 784 buffalo® (+),+ buffalo® (—),. buffalo™(+)
Hl buffalo™(—). HHh INHA FRA G T 1 FFH1A8 52,
TERA 58 XA BAE Y gayal! F gayal”; 7E
FEArh g SO BRAE Y yak! i yak'; 75330 4,
SE S 3 ARSI cattle L cattle B cattle”; 1112
5 X3 AN EAEH: goat' . goat™ Fll goat. & Ff
T R FLAH N R 2R 115 g 4 22 S LI 1 AR 2.
ARHIFN INHA FERAM 57 1 R R KK
WP o2 K R 58 17 51— B AR
89.7% ~90.9% 2 [, 5 R KK Jp ¥y — F M1
83.3%~85.2% 7], 175 R AIA] INHA FE R 4
BT 1 ) 8ELE 95.8%~100%2 i1, Hirh, K
BE S BB A 2 )78 INHA ZERSNE T 17
N ZEFE N, FER 3R 98.9%~100% [A],
357 cattle® 5 yak" JE21— 8 1102 K24 R
e BRI A () A 25 AR EOR, 1R S
ATE A —BELE 95.8%~97.3%2 18); /K4F5E
YA T4 BUELE 97.0%~98.5% 2 17); /K451
2P A —BUEAE 96.6%~97.3% [H] .
IR FBILER, RI INHA BRI A0 1
1 250 c. 43A.c. 67G Fll c. 73A N/KAFrkss,
e 43A. ¢. 67G FHEUK: INHA 55 15, 23 (74N
IR W RS E R (Arg, R)FIGRE M (Val, V), HI

p. 1SR Fl p. 23V, 1ffEILAA A iz B AL IR
M . 43G. c. 67C, AHMN IR Gn i 2 LR 53 0 0 H 24 1R
(Gly, G)IZZE MR (Leu, L), Bl p. 15G Fl p. 23L. H
1, p. GISR DR [RIPE U B MR 115 4, p. L23V
AR R T a SE R K e o (A RN A2, INHA JE
AN T 1 P40 ¢ 173A e, 255G g a2
RAUVE R P LA, e HAR B R R .
173C Fl c. 255A, Wi#H 2yl 7. Rad
FUFEZF [ INHA 55 58 £ gm ity 2 HE R H I 2 R (Pro, P)
A L R (His, H), by A [0 o 22 2 1 11 5 44k
1M 5 0 (R SO% . FELErh, INHA FERAM 2T 1
A ¢. 24C. ¢. 47G. c. 174T F c. 206T M1l £t
R, 7EHAW P AIZALE 3N ¢ 24G. c. 47A.
c. 174C il ¢. 206G, HH, c. 24G>C. c. 47A>G Fl c.
206G>T ¥l 5  1 fE 1l =F INHA 5% 8. 16 Fll
69 {7 it FE R X2 A p. L8F(F A AR N &R, Phe)-
p. HI6R Al p. R23M, p. L8F Fl p. HI6R i 4 4 [H]
PR FERR I e, 10 p. R23M g AR A 1 i = 3
P& 1 5 4
23 ARBEAESH

BT PR INHA FR AT T 1 AR RS
TIMEEI RGE K EW, W 3. ERGER W L, ¥
WA= KA AR R R B R R R R,
TIRAE—NRKISL R L, KA RN 2L 4y
BERTES AMAL s b, HAR SIS RER, &
52/ N/ SN T E SN S AN S o I RES iR FIB U5 S

3 % i

KRR RE AR, RN INHA FER Sk
WA 1A ¢ 7T3C>A Brfle, {H[R] SO, T
FEBERK A et =4 P — 3. Xz EER P
ST ¢ 262431 262+36delTCTGAC 2k
M, WKL ) TS R R T VBB K 24
WM ) F— /= R B o PERERRY LK 2 INHA FE R A1 5
T 1 PAEAE ¢ 73C>A B UL R AL N & T A7 1E .
262+31 262+36delTCTGAC 2k, PRI KA
L5 [ 4035 44 10 BE K A LR B -y SEOK AR AT L, ik
BREAR, IAAERFERKA R BN, X5LUE
HFZ 7K 2 IR IE A —E(Miao et al, 2011). 75 KA}
BRI .62 C>T. ¢.187 G>A N AEHE FREA
ORI ¢.62 C>T. ¢.129A>G Bife, {rigifh [ ek
Wi, HALT Hardy-Weinberg “FAPIR A . HT4E
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Species
buffalo® (+)
buffalo® (-)
buffalo® (+)
buffalo® ()
cattle"
cattle
cattle®
gayal"!
gayal®?

yak!!

yak®2

goat!!

goat”?

goat®

pig

pig

human
human
chimpanzee
monkey

Species
buffalo® (+)
buffalo® (=)
buffalo® (+)
buffalo* (=)
cattle"
cattle
cattle®
gayal"!
gayal®

yak!!

yak?

goat!!

goat”?

goat®

pig

pig

human
human
chimpanzee
monkey

L1110 110 1 1t

] LLL L1 122 222 223 333 333 333 444 444 444 455 555 555 556 666 666 777 777 777 888 000 000 011 222 222

6 456 789 012 678 901 234 890 123 456 789 012 345 678 901 234 567 890 123 789 012 345 678 234 012 678 901 123 456

T|—— TGG CTT CAG CTC CTC TTG CTG GCC CCT CAG GGC AGG CAT GGC TGT CAT GGG CCG GTG GAC CGG GAA GTC GCC TTT CTG GGG CCC
- . AL

A e e o AL

G[— . G LT G .

G[—- G.. LT G A

G[— . G LT G

G[— . G LT G

G[—- . G . G

G[— . G I. C..

G[— . G . G .

G[—- C G.. .G . G Lo e

|- C .G .G . G L

e C P (A ¢ P O SO e
- .C. I A.G ATG LCo.GL.CLll G N A
B O | AG ATG. ... ... ..C..G..C... Cou vt G..ooo.. r..c... .. A

|GTG CT. LAC LTA ..o Tow oo oo Al WA Ll TG6. ..CA. ..C..G. r. C.. .C { I CT

|GTG CT. LAC LTA .G To. oo oo Al WA Lol TG6. ..CA. ..C..G. r. C.. .C { I CT

SGTG CT. JAC LTA o Tow s wos A WA L TG6. ..CA. ..C..G. I. C.. .C ... .. cT

|GTG CT. .CCLTA Lo Tow oo o oo WAL TGT..CA. ..C..A ... ... C.. .C G..T ... .. C.ooo v

LIL 110 1ee 10 1100 110 1110 110 111 TEL LLE 222 222 222 222 222 222 222 222 222 222 222 222 111

222 333 333 344 445 555 666 777 777 778 888 888 900 000 000 111 222 222 222 334 555 555 555 566 02333333777033

789 012 678 901 890
CCG CCG ACT GGG GGA

e

Fig. 1

LCAL LG
LCAL .G
LCAL LG
..CA

K1

Nucleotide differences of haplotypes detected in INHA exon 1 and its bilateral sequences

123 678 234 567 890 456 789 901 234 567 123 012 345 678 890 012 345 678 901 85123456789638
GAT CGT CCC CGA AGG GCC GTG ATG CGC AGG TCT GAG GAC ——= CAA CAG TTT CCA GCT GCA GTTCTGACGTGACT

LA G - G o Cooocoo I—G. C
A - G PPPPPPPP999°?
LA - G.ovo vun C...... I—G. C
LA A - G ..o CC.... . I—G. C
A - G & 00000 [—G. C
LA - G.ovo vun C...... T==GAC
A S - G.ove vun (G 00000 [—GAC
T LT, -
A I LT -
I e GT. e o
AT [CRPR G— GG ... .. C..G A
e AT L AP C..G A
.C LG AL Gl WCA A e oo o LA GAG GG LA L C e CA..
.C..G . AL Gl LCA LA . A GAG GG LA L.C Ll L CA..
.C LG AL Gl WCA A e oo o LA GAG GG LA L C e CA..
CLG LT AL G LA AC. ..G GAG G.G ... .. [P CA..

INHA RSN G TF 1 R IR 3350 55 S f R IR 7

BT IR 2 5 (AL S LUK R INHA BNt X PSR I3 758 — M IR W 21 + 1), MR SKESHITHIM I, BRI R
20, WS ORTEAE BBk e M: AREBA T - 70 BT J 2B R INHA FEB A & 75853 Fr 9 2 18] RAZ LR 22 S 00, T HERZ SR 340 A 5
FBIFHIETIRZE AL o (+): KA INHA ZERVN B 756 31~36 ML R JCHR R 2R AL (- ): 7K INHA BRI 575 31~36 Aikx iR A ik kA,

Numbering is scored relative to first nucleotide ( + 1) of the start codon in the coding sequence of INHA gene in buffalo. Dots () denote identity with the

buffalo reference sequence. Dashes (-) indicate deletions of nucleotides in the sequence. Missing information in the sequence is demonstrated by question mark

(?). M: minus “ - ”. Nucleotide substitutions found in the intron of INHA gene between some bovine species are the shaded part and those found in the

5'-flanking region are boxed. ( +): wild type, without the 6 nucleotide deletions in the intron sequence of INHA gene in buffalo; ( - ): mutation type , with the 6
nucleotide deletions in the intron sequence of INHA gene in buffalo, namely c. 262+31 262+36delTCTGAC.
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111111122244455666677 78

Species 23478134567913424768378945 67
buffalo® ~WLQLLAQGRHGHPVDPPGRPVMRRED-QA
buffalo® =506000000000000600060600000 o
cattle! 50000000 Go..LLo.... Ho.oo.. -..
cattle® S YT Go..LL.H...Ho..... =Y
cattle® o Y G...LL..... Ho..... Y
gayal"! e G...LL..... . .... -
gayal” 50600000 5 000llbos00 HPPPrY 0
yak!! e G...LL..... Ho..... -
yak®2 e Goo..Loou. Ho..... -
goat!! .. F...GR... Lol M-
goat®? .. FooGRoLLe L He M-l
goat? .. FLGR Lol Vo.-..
pig - P....RSG..Q.L..A........E-ET
pig - P....RSG..Q.L..A........E-ET
human VLHLF. T.. G. SQLLA. AR. . LTH. . EEET
human VLHLF. T.. G. SQLLA. AR. . LTH. . EEET
chimpanzee VLHLF.T..G. SQLLA. AR. . LTH. . EEET
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Fig. 2 Amino acid differences encoded by haplotype
sequences of INHA exon 1 among various species
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Numbering is scored relative to start amino acid in INHA in buffalo. Dots (*)
denote the buffalo amino acid sequence. Dashes (-) indicate the deletions of

nucleotides in the sequence.

35 yak 11
681 cattle 13

91— buffalo A
buffaloCtIl

goal
= 08| goat 12
67 goat I3

pig-NM 214189

—51 pig-DQ356013

— monkey-NM 001032955
100 chimpanzee-XM 001148064
0.02 ‘—%Euman-NM 002191
—_ 67 — human-X04445
3 FET YR INHA BRSNS 1 s B e 31

MR RG R F R
Fig. 3 Phylogenetic tree based on haplotype sequences of

INHA exon 1 in various species

KA REUA B AREAR POACEL SNPs D[R] 3O
e AT [7) 1 o 2 B W 10 R e, 8 s 25 8 B B
INHA JEDISR 1 1 AR A R e D e L 22 A
K, FORFRFN INHA FENED R B —E
ffRsy Pt
FOFFIILEN M RGO B g R LN, K
BUE L BB R A 8] INHA FEANE T 1 P s 22
SRV, A B, SRR S AT

FE AR, X B R KB B A R 3 A () J
e R, AN INHA B2RIAETh g b A A,
PR T L =E R A 5 AR AL R KRBT, INHA
T BE Bl RES KRB 2RI @A A e —
ZES M. IXPP 2 S e A S K AR 1) B R 1 I,
PAS LSRR I B R A O, @l — IR AT
ZIER S A -6 MR, fEKEE. FER
HAREIE A= 3424 ¢. -6G Y, MEKAH A c. -6T 4,
SRS VIR NG Tk RN S S B ST R S FIE =S i NP g o R
DAAEBF 7038 7, 1% DX B 7 37 i 2 b O e s R 7
Ap-2(activator protein 2)I¥J{F H £/ s (Thompson et al,
1994), DL F75 5 e 5 I K 4+ INHA FENAERIE I
PN BN e o I RS i R St 5t s 2 U S
KBNS FIPH PRI c. 262+31 262+ 36del
TCTGAC #tK, TEIABYFI P #AAELE, B
RATREAE R AT 1. T34k, AERBUL FErd-FIig
AR c. 262+78 262+79del TG B2 af 1 Ky X
I IKA I FRRT; AE INHA FERA 5 1831l
Wt 2= KA AR PR A (R AZ TR ¢. 173A Al c.
255G, LEKAHRAT AR . 43A. c. 67G, E1l
LR AR c. 24C. ¢. 47G. c. 174T. c. 206T,
AR R4y FRRCHE T KR ISR S 5m . REE
B 3 MBI ANRIX 20 DA ERRiC ol F T &7 i
FhRSE T I %, fEE A EmUAIA .

CA R RN, KN INHA KPS s 5
PR RS 1B AN S8 AR S IEAH G (Sang et al, 2011),
52 pp 3 5L A 5% (Jeong et al, 2004; Fallahian et al,
2009). 7EH Ef AR, INHA FERAMNE T 1 1)
c.132A>G B (S 2 3k My ¢ 192A>G) SitBEHEBR
BARAR, HRFTFIMAEEERE B, B GG
FERIREL AA DRI BA 8 o A 7 T A e 3
RS B ECHE R R (Sang et al, 2011; Tang et al,
2011)0 ANBFFUAEARA: L KA R AR AR T A T
c.132A>G BAME, RUBHAT N GG A BAMA,
TE/NRFESE INHA FERAM BT 1 R ¢.231T>C &%
b BT MR BT —E Gk, CC BUAMALE TT
AMEBAG = (R E5 )1 (Zhou et al, 2007). AHFSTAE
KA KRB R AR TP AR R ¢. 231C 2, Ril'e
TIHEAA 32 TT HREAME . DL B LR
FERE R T KA RAE R IFORS 1 T e 3
R FBEEHE I R A S e MBI (A2 o 3
D) LLARFAR, MRk, A ATEBUR I
INHA FEH A1 1 HORBLSNP ¢.129G>A, {HIFAK



408 3 0

w5 33 %

Ii% SNP 5 ZHAEMIRAT H 8 R (Wu et al, 2009) . 4
WFFCAE KA PR R E A PR BIUAFAE ¢ 129A
B ARLEK AR A ¢.129G.
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