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RT-PCR #3445 3 K/NA 760 bp 247 19 H 19 5%
5 U 25 R A L bR B T A B SR B
LU pome SE B HRIBAZATIR)IT 51 (K D,

2.1

1-5 . # ] B8 BEAR Huanghe River population; 6-10; A ¥ #£ /& Taihu Lake population; 11-15: ¥ ¥ #E4K Pelodiscus axenaria popula-
tion; 16-20; &5 ¥4 ¥ #E A& Taiwan-introduced population; M: DL 2 000 marker.

B 1
Fig.1
22 AEBMPLEE pomec EERF TN E R
ST
ZRM T 4 AR M BERE AR S pome SER Y
WG K AR 2 786 bp, ot R won v R
AL 15 T TR S L R B T A R B T B AR ) ALG
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(29.64%) 127 4~ (16. 46 %) . 218 4~ (27. 74 %) 5 210
AN(26.72%),234 4N(29. 77 %) . 124 4~(15. 78 %) . 218
(27,74 %) 5208 4~(26. 46 %) 234 4~(29. 77%) . 126
AS(16.03%).218 4~(27. 74 %) 5208 4~ (26. 46 %) . 236

FEMIEBE R L& pome B EHBZE KT 5 H PCR ¥ 15

PCR amplification of pomc gene from different group Pelodoiscus sinensis
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Trionyminsistence (Codiscovers catenarian population)
Trionyminsistence (Taiwan-introduced population)
Trionyminsistence (Taihoku Lake population)
Trionyminsistence (Huanghe River population)
Gallus gallus (NM_001031098)

Blepharitides macula (AB128826)

Tracheostomy script (GU586285)

Sarus flatus outthought

Chryslers script (DQ986316)

Spenserian insistence Gray

Chimaera phantasma Jordan et Snyder (AB095987)
Gallus gallus (AB59342)
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Fig.2 Phylogenetic trees of different population of Pelodoiscus sinensis
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£ 303 bp A 1A Ace I1 BR i il U1 9250 47 45, Tl
13 V5 s | B Y R A ) s A M A T A T il R A
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AL 3 4~Fh g py A2 LA 14 786 bp BY %47 .
RSB A T (& 3) s B IS EAE 351 bp &b
A 1A BseB T BRI P3O0 RER 0 A7 5, T 8 T R
IR 90 e A A W AT AR A A . BseB L il X
A AR R AR pome SR HEATEG D], Hoh 578
BRIV BT 351 bp A1 435 bp 2 A4S 4%A5 L i Hi Al 2
AFpIE R h AR U 1 4> 786 bp WAk, RS
HISHF (B 4) ;5 15 75 % B0 5 7% 349 bp b A5
1 A~Asu T BRI P10 B DR 0067 A5 T 10 5 R R )
TEMCAL S Tse T BRI 9 U0 B RO A2 5. H Asu 1
Jili Xt 44> BEAAR R AR B pome R HEATRE YD, Hop &

1-5. & B ##EK Taiwan-introduced population; 6-10 # /] # Bf /& Huanghe River population; 11-15. K ¥ #£{& Taihu Lake popu-
lation; 16-20: V¥ BEA Pelodiscus axenaria population; M:DL 2 000 marker.
3 pomc EE M Acc Il BT E
Fig.3 Restriction map of pomc gene digested by Acc Il
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9 10 1112 13 14 15 16 17 18 19 20

1-5; K # B4R Taihu Lake population; 6-10; # /[ # # /& Huanghe River population; 11-15; & /& # #f & Taiwan-introduced popu-
lation; 16-20: V¥ BEA Pelodiscus axenaria population; M:DL 2 000 marker.
4 pomc BEE K BscB | EgHIE
Fig.4 Restriction map of pomc gene digested by BscB [
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T 8 v B VD 349 bp AN 437 bp 2 AN AcAT . M
fil 2 AFhE ry R AR AT 14 786 bp ISR . 4
B GHEIE AT (B 5) 5 H Tse T BEXF 4 B AR %
pomc F R BEAT RG] , FL e By s K I 8 U0 i 349

] 2 3 4 5 6 7 8 9 10 M

bp 1 437 bp 2 A~ 4%4F , i HoAth 2 A Fh s i Ae s
A 14786 bp M5k, 45K 5 HEIS AT (K 6).
4 AR AR ) PCR-RFLP I 25 5 F1 0 Jelly-
fish T 1) &5 5 — 3,

11 12 13 14 15 16 17 18 19 20 bp

1-5: & B E A Taiwan-introduced population; 6-10: # /] # B & Huanghe River population; 11-15: KM # BE{K Taihu Lake popula-
tion; 16-20: VP #EREK Pelodiscus axenaria population; M:DL 2 000 marker.
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Fig.5
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pomc EE K Asu | Bt E

Restriction map of pomc gene digested by Asu [

8 9 10 M 1] 12 13 14 15 16 17 18 19 20 bp

1-5: B B RBEA Taiwan-introduced population; 6-10: VP #EBEK Pelodiscus axenaria population; 11-15: KM ##E 4K Taihu Lake popula-
tion; 16-20; 1% ] & #{& Huanghe River population; M:DL 2 000 marker.
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H M 1979 4EF kB T 41 POMC cDNA LA
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Restriction map of pomc gene digested by Tsc |
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F LA K mtDNA 5 D-loop J Bt™ i 45 3 1 1
AR RE B S YA S 1 G B S B R PR R R
R JE A HE B Cpome) AW FL B Wy v A7 F ik
PRIAE Sy 2l ) 5 1 410 L (H = FE R AR B il 2 IR
HRIE , AHIEF O FIT AR XA [ B 1 o A
(4 pome FEFBEAT T 438 K e 5100 72 43, 45 3 3R
Bz P B — 2 19 2 2850, i B A 9 b X 1Y
T M T N [R) H BRAE  Hh AR Y SNP AL A AS AT
S5 FH RFLP B kit — 2% T pome FEH WL
B SR AN [) b, LR A v A 5 S 1Y 43 1 BRact  1 F)
FHAccll JAsul .BseB T Fll Tse 13X 4 FhAS 7] i BR i
P P Tl T LA S S AS ) e B (1 rp AR i (H AR
AFEHIRRE pome B2 72 B 5 RN ERK
HEE R v A2 B DY o AR Gk i E— 2D I

& % x M

[1] CAIG,COLE S A,BASTARRACHEA R A, et al. Quantita-
tive trait locus determining dietary macronutrient intakes is lo-
cated on human chromosome 2p22[]]. Clin Nutr,2004,80(5) ;
1410-1414.

[2] ROTIMI C N,COMUZZIE A G. The quantitative trait locus
on chromosome 2 for serum leptin levels is confirmed in Afri-
can-Americans [ ] ]. Diabetes,1999,48(3) :643-644.

[3] HAGER J,DINA C,FRANCKE S,et al. A genome-wide scan
for human obesity genes reveals a major susceptibility locus on
chromosome 10 [J]. Nat Genet,1998,20(3) :304-308.

[4] MONTANGUE C T,FAROOQI I S, WHITEEHEAD ] P,et

al. Congenital leptin deficiency is associated with severe early-
onset obesity in humans [J]. Nature,1997,387:903-908.

[5] CLEMENT K,VAISSE C,LAHLOU N,et al. A mutation in
the human leptin receptor gene causes obesity and pituitary
dysfunction [ J]. Nature,1998,392:398-401.

[6] THUE T D,BUCHANAN F C. Linkage mapping of POMC to
bovine chromosome 11 [J]. Anim Genet, 2003, 34 (2); 146-
160.

[7] SHEN S T,LU L. M,CHEN ] R. Molecular cloning of proopi-
omelanocortin (POMC) ¢DNA from mud turtle, Pelodiscus
sinensis [J]. Gen Comp Endocrinol, 2003,131(2):192-201.

[8] R ABHET . S We i, 55, 4 AN ) b B Y o A2 B pome HeR
2K cDNA FERE R HF SN 4047 (1], gl R 2% 2% 4, 2012, 31
(5):645-649.

[9] HILARIO E,LIHRMANN I, VAUDRY H. Characterization of cD-
NA encoding proopiomelanocort in the frog Rana ridibunda[])]. Bio-
chem Biophys Res Comm,1990,173:653-659.

[10] PAN F,CHENG W C. Nucleotide sequence of bullfrog proopi-
omelanocortin ¢cDNA[J]. Nucl Acids Res,1989,17:5843.

[11] AMEMIYA Y,TAKAHASHI A,DORES R M. Sturgeon proo-
piomelanocortin has a remnant of y-elanot ropin[ J]. Biochem
Biophys Res Comm,1997,230:452-456.

[12] SALBERT G,CHAUVEAU I, BONNEC G. One of the two
trout proopiomelanocortin messenger RNAs potentially en-
codes new peptides[ ] ]. Mol Endocrinol,1992,6:1605-1612.

[13] HEINING J A,KEELEY F W,ROBSON P. The appearance of
proopiomelanocortin early in vertebrate evolution: cloning and
sequencing of POMC from a lamprey pituitary cDNA library
[J]. Gen Comp Endocrinol,1995.99:137-144.

[14] TAKAHASHI A, AMEMIYA Y,SARASHI M. et al. Melanoc-
tropin and corticotropin are encoded on two distinct genes in
the lamprey, the earliest evolved extant vertebrate [ J]. Bio-
chem Biophys Res Comm,1995,231:490-496.

[15] SUN H Y,ZHOU K Y,LU J J,et al. Sequence divergence of
mitochondrial DNA 16S rRNA of Chinese mitten crab, Erio-
cheir sinensis and their molecular marker for identification[ ] ].
Progress in Natural Science,2002,12(5) :485-490.

[16] ANGELS C,PAZ A, ANDRES S. Molecular identification of
five commercial flatfish species by PCR-RFLP analysis of a 12S
rRNA gene fragment [ J]. Sci Food Agric,2003,83:752-759.

[17] CARRERA E,GARCIA T,CESPEDES A.et al. Identification
of Atlantic salmon ( Salmo salar) and rainbow trout (On-
corhynchus mykiss) using PCR amplification and restriction a-
nalysis of the mitochondrial cytochrome b gene[ ]J]. Food Prot,
1998,61:482-486.

[18] CESPEDES A,GARCIA T,CARRERA E,et al. Identification
of flatfish species using polymerase chain reaction (PCR) and
restriction analysis of the cytochrome b gene [J]. Food Sci.
1998,63:206-209.

[19] CESPEDES A, GARCIA T,CARRERA E, et al. Polymerase

chain reaction restriction fragment length polymorphism analy-



%5 ik R S 4 DRI IR R AL pome I PCR-RFLP 43 #7 111

sis of a short fragment of the cytochrome b gene for identifica- mitochondrial DNA Cytb gene and their molecular identifica-

tion of flatfish species[J]. Food Prot,1998,61:1684-1685. tion markers in three species of soft turtles[J]. Chinese Jour-
[20] YANG G,LIU H,ZHOU K Y,et al. Identification of a Balae- nal of Acta Hydrobiologica Sinica,2006,30(4) :380-385.

noptera edeni specimen by using mitochondrial DNA sequences — [22] 5K IE . 5K i B, fi] v e, 5, v 488 ( Pelodiscus sinensis) 5 4>

[J]. Chinese Journal of Zoology»2002,37(4) : 35-38. S [5) S SRR A 2 M G 3R b B DR 50 A S R A A 45 4 0
[21] CHEN H G,LIU W B,LI J Z,et al. Comparative analysis of (1], ¥ 2 5178 ,2008,39(3) : 234-239.

PCR-RFLP analysis on pomc gene in four populations of Pelodoiscus sinensis
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Abstract To establish a molecular genetic marker for identifying different populations of Pelodois-
cus sinensis , pomc gene was amplified by PCR and identified by RFLP using four restriction endonucleas-
es including Acc Il ,BscB 1 sAsu I and Tsc ] . At the same time homology were compared and phyloge-
netic trees were constructed. The results showed that a 786 bp fragment was amplified from four
P. sinensis populations. The relationship between Taiwan-introduced and Pelodiscus axenaria popula-
tions was closer and the relationship between Taihu LLake and Huanghe River population was closer. For
Accll digestion, the P. axenaria population carried two bands of 303 bp and 483 bp, while the other
three populations carried only one band of 786 bp; for BscB I digestion, Taiwan-introduced and P. axe-
naria population carried two bands of 351 bp and 435 bp,while the other two populations carried only
one band of 786 bp; for Asu I digestion, Taiwan-introduced and Huanghe River population carried two
bands of 349 bp and 437 bp.while the other two populations carried only one band of 786 bp; for Tsc [
digestion, Taihu Lake and Huanghe River populations carried two bands of 349 bp and 437 bp,while the
other two populations carried only one band of 786 bp. Combined application of the four restriction endo-
nuclease could clearly identify the different population of P. sinensis at the molecular level. All results
suggested that the pomc gene could be used as a molecular genetic marker for identifying different popu-
lation of P. sinensis.

Key words Pelodoiscus sinensis; pomc gene; SNP; PCR-RFLP
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