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WE: MR T GHRLIEN 2 & 145 R 4285 (Pelodiscus sinensis)EHEYEIR 20, SR H B 800 Pk 7E GHRLEE K
AN BN 144 BAZ TR 22 A A A C289T GS501T. T738C. G776T. A841G. T885C. T2960C. A2987T.
G3390A. A3857C. G4718A. T4820C. A4850C. T4979C. FEALIEH AL EHE 120 R 4% B AT A
JiR 1 BEAT SNPsAL U 40 28, JF 40 i 5 A K HOIR A DG e o Al 45 R o, BT SNPAL s34 & Hardy-
Weinberg F AR A (P>0.05). 77 250 M4 5 BoR, C289TH7 S CT. CCHERIM py5mmiA: K B 5 45 B % m T TTH:
F BY(P<0.05). S2H7sMABRE:FZHIAE., HHK. B F %A E4TEIE ) B 2E & T AAZF B (P<0.05).
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K, WHSE . BIL s3I B 2w T AAR R AI(P<0.05). £ GHRLFE N L3RS [KISNPAL A AT R %

R AR MR S 2 R, POy AR TR B B MR B 1 55 % .
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AW LLGHRL R IR LA, TR iESNP £ 25 1
A7 5, AR 503 e AR AR K MR R e BB, DA SR
B EEKMARM K FISNPAR L, N rh AR5 7 Fhrid 4l
BB R 5 5B, Mk E BRI R AR
R R, R rp AR = ) fd R T RS R

1 #R5ERE

1.1 #R

A S5 v A B BRVL K P W AT e S
B 1 (] B R 0 1A 9 1 1 A (g R AR %
A A ok TR RE B K B 2B A BT A
P F A T P g B )V R, RO R 92000 H
MR BE LB 120 2 FAE KR B AT, I A
X120 AAMAR APk 10 H R AN 2K F350 @)
F10 RN (FE & /NTF130 g) T SNPAL A i
ik
1.2 HRFGE

MARRSHIENE X120 A h T
SEFMEHLFEK. KEHBTRFRE, B2
0.1 go TR~ RINE, W &R R esms
K. WH. s AT, FEE0.1 mm.

EFEHDNAMREE BT AR AR AR
A RE 1 T2 R 4L DNA RS2 B SNP 4 2 . DNA
PEHGR A & 18 FH Omega MicroElute Genomic DNA
Kit; 2xTag PCR master mix"J H GeneSTAR W) T
FEARAT (T M); ZIEDNARBGAF G
EFEEL120 R A AR L 4IDNA, F TCRE ) 25 55
TR AL A, 4 B Ak FE B AT R, iAE—20°C
R H

GHRLEEHIPCRY 1 HAENCBI_E 4
% GHRLF: [N 7 51 (GenBank & 31 '5: NW_005857883)
it 514, ¥ FPrimer Premier 5.0 1511 5%1 54
(FEANFF IR S L 1), 51 RITTAE T AEY TR
(B ARAF G, 7 B 8 GHRLIE A
PCR % NA& % N50 uL, % 2xPCR MIX 25 uL (&
1.25 UTaq ). 1E A 51402 pL (10 pmol/L).
DNARH2 pL (100 ng/pL). ddH,O 19 uL. PCRJ%
AR 94°C FiAR P Smin; 94°C A8 PE45s, iB K 60s,
72 CHEAH60s, 35 EFA; 72°C LM 10min. K51
P HEAT BN B R s R VR W o WU 2 SR A
Vector NTIFEAT LU X8 HH SNPA £ .

GHRLE[FSNPH &Y RS/ NN 2]
B /NAMATERR HH IRISNPAL 45 B, B TAEY TR
() B A5 A B B R P KAT T 1) R 1 120 R
AR GHRLFE K FISNPAT S iE 4743 71

F1 PEEGHRLERY H#S|

Tab. 1 Primer information of Pelodiscus sinensis GHRL

o CIEZ sl
4
i Primer sequence
(5=3")
CCCTTCACAAAGCTTACC
AllF CTGA 1050 58
AGATGTGTATTGCGGTAG
TTGGT
GTTTCTCTCTCTGTCACCT
BIF CTCC 1186 59
TGCATCTGCATCCAAAAA
TCCTT
AGCTGCCCATGTGGTAAA
C3F TTATG 1209 59
CTGAGCAGAACATGAAA
AGTGGG
GCCAGCAATGCCAGTTTT
D2F ATTCT 1370 58
GGCTCCCTGCATATACTA
ACTCC
AAGTGAAAGAAGAACCC
EIF TCTGTT 1319 60
ACCTTGAAACATACAGTT

EIR " Gacac

FMKE T,

Number Size range (bp) (C)

AlIR

BIR

C3R

D2R

1.3 BEEZITSHh

K HPopgene 32 A4 1T HWM 4= 4 B (H,)~ #
BB B (H )M BRI R S L S 5.
PIC_CALCHAM BRI 2845 B3 &, K HSPSS19
A — ML 2R PEAR T (General linear model, GLM) X}
I3 Y 2 AN R AR ) AR KR AT A G A, [RIAR
EARE, THEK. BH%. Aeftgias, A%
NI I B SNPAL s A [ JE R Y . H A 4t
TR Yy=utBtey;, Foh Y, R IR i bR
TOAE B8N AN b BOWLINAE 5 127 S 36 WL i
PRI S8 B AR IR BN BRI I RRBAR; e R0
JE AU AL ) BE LA 22 350

2 #£R

2.1 GHRLY 1K SNPRIL S HIFE

SXF 51 IPCRY 3 43 I SRAS 415 F Be K1050.
1186+ 1209. 1370F11319 bp, PCRF=HZ I - A1)
%] b JE 3 & B 14 SNPRAS . Hds'-UTR A
64, 7wl a4 NC289T. G501T. T738C. G776T.
A841G. T885C; Intron-374 34 435l 4 NT2960C-
A2987T. G3390A; 3'-UTRAE 5, #r Al N
A3857C. G4718A. T4820C. A4850C. T4979C.
2.2 GHRL SNPiE{EZ MR

X Mg AT B S gk 2. K 3, WTLLAE
2| Fr 5 SNPAL 5535 7F A Hardy-Weinberg V- 7 (R 25
(P>0.05). R4 H B 2 3% 7 0.25<PIC<0.50, At
A SNPAOZ 35 TR E 2 K. Hor: G501T
5 A2987TA TIEHUIRAS, fiv 4% AAL ST, T738C.
G776T. A841G. T885CHIA3857CHL s Iykb T &
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BIOIRES, i % N AT 5S2; T4820C F1A4850CHH 4t i
BUIRZS, fr 4% ML s5S3. ¥ TA EHUIR S FISNPAL
MR A L R 4 A, 75— NB, [ TET
e 73 o
2.3 GHRL SNPLm 55K MARKEL S

K — M MR (General linear model, GLM)
SIHTI4ASSNPAT i AN R R B ke, 35 K
Y PR IR I B A ORI (R 4). C289TAHL

F 2 PIEEGHRL SNPILERERE R R HSEMEREME

Tab.2 Genotype and allele frequency of SNPs in Pelodiscus
sinensis GHRL

(A= S B R AR FR R
Locus Allele frequency (%) Number of genotype

C289T C/71.50
G501T G/49.17
T738C C/55.00
G776T G/45.00

T/22.50 CC/72 TC/42 TT/6
T/50.83 GG/30 TG/58  TT/32
T/45.00 CC/37 TC/58 TT/25
T/55.00 GG/25 TG/58  TT/37

AB41G  A/45.00 G/55.00 AA/25 GA/S58 GG/37
T885C C/55.00 T/45.00 CC/37 TC/58 TT/25
C2960T  C/39.58 T/60.42 CC/23 TC/49 TT/48
A2987T  A/49.17 T/50.83 AA/30 TA/58 TT/32
G3390A  A/51.67 G/48.33 AA/35 GA/54 GG/31
A3857C  A/45.00 C/55.00 AA/25 CA/58 CC/37
G4718A  A/75.42 G/24.58 AA/68 GA/4S  GG/7
T4820C  C/50.42 T/49.58 CC/32 TC/57 TT/31
A4850C  A/49.58 C/50.42 AA/31 CA/57 CC/32
T4979C  C/14.17 T/85.83 CC2 TC/30 TT/88

#= 3 Thie# GHRL SNP L S HiRESH
Tab. 3 The polymorphic parameters of SNPs in Pelodiscus
sinensis GHRL

, HW-T-#5
2 L
frn WA memg BEUETEEL pocew Thagy
Locus #J/EH, HJEH, Fixation .

index equilibrium

C289T 0.3500 0.3502  —-0.0036 0.2879 0.9947
G501T 0.4833  0.5020 0.0331 0.3749 0.6832
T738C 0.4833 0.4971 0.0236 0.3725 0.7611
G776T 0.4833  0.4971 0.0236 0.3725 0.7611
A841G 0.4833  0.4971 0.0236 0.3725 0.7611
T885C 0.4833 0.4971 0.0236 0.3725 0.7611
C2960T 0.4083  0.4803 0.1463 0.3639 0.0992
A2987T 0.4833  0.5020 0.0331 0.3749 0.6832
G3390A 0.4500 0.5015 0.0990 0.3747 0.2583
A3857C 0.4833  0.4971 0.0236 0.3725 0.7611
G4718A 0.3750 03724 -0.0113 0.3020 0.9374
T4820C 0.4750  0.5021 0.0499 0.3750 0.5533
A4850C 0.4750 0.5021 0.0499 0.3750 0.5533
T4979C 0.2500 0.2442  —0.0280 0.2137 0.7925

HEICT. CCERARSIHAKHIEY EZE T
TTHRA . S247 M AIABRE R A FfAE ., B HK.
T T NI e 4 U A 35 35 e T AA SR R Y
G3390AN7 S IAGEE R R ) K. 1 H 5820004k
PR EE T AAIE A . GAT18ANL S AGIHE K T
MEREK, THE. BURE3HHAEEREST
AABE AL (P<0.05). 11 HAth 6> SNPAL £ (1) A [ 2k
R BYAE S A KR B T8 B 2 2 57(P>0.05) . %
PE 73 #r 45 SRAE R A A (8 K T°350 g)4r i b
WA E] T ARIL: C289TAHL A TT I R B A Bl KA
Ao S2A7 A I ABIE K A 8 LM KA, T AASE
RN H . G3390ANL S HTAGH: R A A 8 H Ak
KA, THAAFER AL H
3 Wig

ARKREWAIY . B, R L
I ARAE, B FR E B R A KRR
TR, 22 IR 1 S 7 K R S 1 B R I,
HNEBZ FEEKET, TR dE RS
A% DR SE R 1A 43 WA L 43 WA . Ghrelin g% 91
PR AE KB R 18 0 L i e
JBE, B I RE 5 A 22 P 3R R R LA A T GHYIGF -1
Y F L BT A, HBThEs. LM RS
ARE PR

AW FL U Hp A W R AR /N 2 BEARAE I SNP
5 126 B SE IR A R], 7E ARAEIR AL TS 5t — B RT3 R 3
T AEKACSNPH I LA . fll 5 GHRL
BRI 51 K FE 5404 bpHISNP, ik 3] 1 144
SNPAZ fi, A 24 T8 T AN H A H 32,59 SNPAL
ML R HATRA FAEg L X M N & 7 b, 1X e
GHRLEERTE AL LE A O, 28 L IR (1) 5 AR 41
RPN Al kSN AT

S1. S2. S3=ZHSNPA 14 %% H 5 K B 450 %
VAT FE DR A0 58 4 — B, A2 = 4LIE B SNPAL
Ro X PRI GAE F A I R B 50 b AR08, nTE
KO i (Micropterus salmoides) ] 5 % 5 g 5 H
454 8 M (High density lipoprotein binding protein,
HBP)Z: K T3 SNPAL £ /& H1. H2. H3,
LA H I ATH2 AT A5 10 326 DR 0 R 366 DR T — 2, o1
AL SRR R 5 AR KA AE O, T A BB
DR 750 5 K 2 U1 AH 5 DN 3k 9 A7 2 TR,
FEAE D R s e A

AW TR 120 H A 485 GHRLFE R ¥/ SNPAL
RS L R AL 5 28 KR AT GLM SR B AT, K
MAEC289TAHL s+ S247 i G3390Af £ Al
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Tab.4 Correlation analysis of GHRL gene polymorphisms and growth traits

7 5 A FEAHL  {AEBody HHEKBody TH3EBody fAEBody #i4% Calipash K AMAENo. of

Locus Genotype ~ No. weight (g) length (cm) width (cm)  height (cm) length (cm) large individual
cc 72 230.66£65.48" 11.60+£1.27° 9.8241.01°  3.55£0.37° 1.57+0.25" 4
C289T CT 42 233.17481.42"  11.44+1.52° 9.65+1.12"  3.79+£1.10"  1.53+0.26" 6
TT 6  155.97+72.09° 9.77+1.58" 8.38£1.63°  3.02¢0.53° 1.29+0.22° 0
GG 30 216.39+£66.76 11.35+1.28 9.59+1.01 3434039  1.56£0.25 1
G501T GT 58 239.43+£76.49 11.65+1.46 9.86+1.13  3.73£0.94  1.56+0.25 8
TT 32 217.44£71.17 11.20£1.45 947+1.17  3.55£0.48  1.50+0.29 1
cC 37 209.08£71.02°  11.03+£1.43° 9.35+1.16°  3.50£0.48  1.47+0.28" 1
T738C CT 58 242.13£75.68"  11.72+1.46° 9.91+1.12°  3.73+094  1.58+0.26" 8
T 05 222.29+64.94°  11.44+1.18°  9.67+0.96°  3.48+038  1.57£0.21% 1
GG 25 2222946494  11.45+1.18°  9.6740.96"  3.48+038  1.57£0.21" 1
G776T GT 58 242.13£75.68"  11.72+1.46° 9.91+1.12"  3.73£0.94  1.58+0.26" 8
TT 37 209.08£71.01°  11.03+£1.43° 9.35+1.16°  3.50£0.48  1.47+0.28" 1
AA 25 222.29+64.94°  11.45+1.18"°  9.67£0.96"  3.48+038  1.57+0.21" 1
A841G AG 58 242.13+£75.68"  11.72+1.46° 9.91+£1.12"  3.73+0.94  1.58+0.26" 8
GG 37 209.08£71.02°  11.03+1.43" 935+1.16°  3.50+048  1.47+0.28" 1
cC 37 209.08£71.02°  11.03+£1.43° 9.35+1.16°  3.50£0.48  1.47+0.28" 1
T885C CT 58 242.13£75.68"  11.72+1.45° 9.91+1.12°  3.73+0.94  1.58+0.26" 8
T 25 222.29+64.94°  11.45+1.18"°  9.67£0.96"  3.48+038  1.57+0.21" 1
cc 23 218.78+71.02 11.36+1.33 9.60£1.04  3.45£042  1.55+0.27 1
C2960T CT 49 231.89+67.27 11.58+1.31 9.78+1.04  3.72+1.01  1.53+0.24 4
TT 48 227.97+80.43 11.36+1.57 9.64+1.24  3.57£046  1.55+0.27
AA 30 216.39+£66.76 11.35+1.27 9.59+1.01 3434039  1.55+0.25 1
A2987T AT 58 239.43+£76.48 11.65+1.46 9.86+1.13  3.73£0.94  1.56+0.25 8
TT 32 217.44£71.17 11.20£1.45 947+1.17  3.55£048  1.50+0.29 1
AA 35 215.40+70.82 11.13+1.45" 9.43+1.16°  3.54+£0.48  1.49+0.28 1
G3390A AG 54 241.49+£77.01 11.70+1.45° 9.89+1.13"  3.7540.97  1.57+0.25 8
GG 31 217.97466.23 11.38+1.27°  9.62+1.01° 3444038  1.57£0.25 1
AA 25 2222946494  11.45+1.18°  9.6740.96"  3.48+038  1.57+0.21" 1
A3857C AC 58 242.13£75.68"  11.72+1.46° 9.91+1.12"  3.73£0.94  1.58+0.26" 8
cC 37 209.08£71.02°  11.03+£1.43° 9.35+1.16°  3.50£0.48  1.47+0.28" 1
AA 68  217.49+75.67  11.21+1.48" 9.51£1.19° 3524045  1.49+027" 5
G4718A AG 45  242.13+67.56 11.78+1.29° 9.95£0.98"  3.75£1.05  1.61=0.23"
GG 7 23597+74.75 11.64+1.27°  9.76£1.067" 3.53+0.41  1.61£0.24% 0

CC 32 217.44471.17 11.20+1.45 9.47+1.17 3.55+0.48 1.50+0.29 1
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fr ST FEA% AEBody HHKBody WH%Body fAEBody #i4%iCalipash MK AMEENo. of
Locus Genotype ~ No. weight (g) length (cm) width (cm)  height (cm) length (cm) large individual
T4820C CT 57  237.73+76.05 11.62+1.46 9.84+1.14 3.71£0.94  1.56+0.25 8
TT 31 220.26+69.08 11.41£1.30 9.63+1.02 3.4840.46  1.56+0.25 1
AA 31 220.26+69.08 11.41£1.30 9.63+1.02 3.48+0.46  1.56+0.25 2
A4850C AC 57  237.73£76.05 11.62+1.46 9.84+1.14 3.714£0.94  1.56+0.25
CC 32 217.44£71.17 11.20+1.45 9.47+1.17 3.55+0.48  1.50+0.29 1
CC 2 310.80+31.96 13.02+0.59 10.91+0.42 3.90+0.25  1.85+0.22
T4979C CT 30  238.05£73.59 11.72+1.40 9.84+1.07 3.80+1.26  1.60+0.24
TT 88  222.43+72.51 11.32+1.41 9.61+1.13 3.54+0.44  1.52+0.26
St Total 120 227.81+73.04 11.45+1.42 9.69+1.12 3.61+0.73  1.54+£0.26 10

A R P HUE I XESE, AR bR BER IR 75 57 .35 (P<0.05)

Note: The data are X+SE, different superscripts mean significant differences (P<0.05)

GAT18ALL i, AT R NI A, XFFE T B
2 LA A R B, DR AE & Rh AR SO
WG FHAIAT A2, DB A KPR . AR5
{E R B GHRLIE R 37 1% £ 144> SNPA £, Hor
C289THz s ICT . CCHEER Y i 1 5 A= K 23 35
B T TTHK A (P<0.05). S247 14 () ABJE [ BY
R E . B T A I Y 4T U 35 6 2
T AAFER T (P<0.05). G3390ANL 5 IAGH A
R FK . 1 H 5200 804 3 = T AA SR A
(P<0.05). GA7I8ANLSIAGERF M HK.
FSE . R0 58 3T 538 = T AAZE R Y (P<0.05).
X 8ANSNPAL s 1] fg 52 M 45 Hh AR B 1) AR K MR L
REES . A fa ] LUK X B SNPAL s Sy A
o TRIBIE S, T — B I .
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SNPS DETECTION OF GHRL GENE AND ITS ASSOCIATION WITH GROWTH
TRAITS OF CHINESE SOFT-SHELL TURTLE (PELODISCUS SINENSIS)

LI Chun"? CHEN Cheng', ZHAO Jian', HONG Xiao-You', LI Wei' and ZHU Xin-Ping"’

(1. Key Laboratory of Tropical & Subtropical Fishery Resource Application & Cultivation of Ministry of Agriculture, Pearl River
Fisheries Research Institute, Chinese Academy of Fishery Sciences, Guangzhou 510380, China; 2. College of Fisheries and Life
Science, Shanghai Ocean University, Shanghai 201306, China)

Abstract: To study the association between GHRL gene and growth traits of Chinese Soft-shell Turtle (Pelodiscus sin-
ensis), In this study, we detected and found 14 SNPs of GHRL gene of Pelodiscus Sinensis by DNA sequencing:
C289T, G501T, T738C, G776T, A841G, T885C, T2960C, A2987T, G3390A, A3857C, G4718A, T4820C, A4850C
and T4979C. The genotype and gene frequency of these SNPs in 120 Chinese Soft-shell Turtle were assayed by using
the method of Bio-Mass Spectrometry. The result showed that all the loci were found in Hardy-Weinberg equilibrium
in the Chinese Soft-shell Turtle population. The growth traits (body weight, body length, body width, body height and
calipash length) of CT and CC diplotype were significantly higher than those of TT diplotype in locus C289T (P<0.05).
The growth traits (Body weight, body length, body width and calipash length) of AB diplotype were significantly higher
than those of AA diplotype in locus S2 (P<0.05). The growth traits (Body length and body width) of AG diplotype were
significantly higher than those of AA diplotype in locus G3390A (P<0.05). The growth traits (Body length, body width
and calipash length) of AG diplotype were significantly higher than those of AA diplotype in locus G4718A (P<0.05).
The results suggested that those loci identified in our study were closely related to the growth performance of Chinese
Soft-shell Turtle; therefore it could demonstrating great potentials to be used as a potential molecular markers for better
breeding.
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