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Authentication of Clemmys Mutica (Cantor) by PCR

MAO Chun, ZHENG Juan, SHI Si, WANG Qian(Hangzhou Institute for Food and Drug Control, Hangzhou 310022,
China)

ABSTRACT: OBJECTIVE To develop a new polymerase chain reaction(PCR) technology for identifying the authenticity of
Zheguijia[the dorsal and abdominal carapaces of Clemmys mutica (Cantor)]. METHODS Extract genomic DNA from
Zheguijia and its adulterants was extracted. A series of sequences from mtDNA of Zheguijia and its adulterants were downloaded
from the GenBank for analysis and comparison. And the Oligo software was used to design a set of primers, according to the
specific sites on Cytb genes of Zheguijia. PCR technology was performed out to amplify the specific fragment of Zheguijia and
its adulterants. RESULTS The designed specific primers were only used to amplify the genuine products of Zheguijia and the
amplified fragments were 357 bp, which could effectively distinguished Zheguijia and its adulterants. CONCLUSION The
PCR assay proposed in this study can be used for the quality control of Zheguijia, which is specificity, sensitivity and
applicability.

KEYWORDS: Zheguijia; Clemmys mutica (Cantor); mtDNA; cytochrome b gene; PCR
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Cuora flavomarginata (Gray). $WE/KE Clemmys
mutica (Cantor) 195 I K JIEH; BAUGYIEIH, &
B R, FRIMANG, 2R A h RN, iR
WK EF M EV AT, W& AR
B RS BRI, VR IEAT KRB R A i il b
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B TRIE, R Z5A T 3 bt f P T 2R
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ff, [Ocadia sinensis (Gray)]  f% [Chelydra
serpentina (Linnaeus)]%5 ¥ £ F A i (o FF A5 52,
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2SI HR 48 B K £, Cyth FE PR b 4% A7 i 8t
S19, FALA RLX oW S TR E S PCR %
TT
1 UBE5HF
1.1 {48

Tissuelyser 1T EKEE 1Y QIAxpert Tl & 1% BL 7 Hr
1. QIAxcel E4HE HIKIXIIKH Qiagen; 1-13
& B L HL(Sigma); Veriti PCR 1% (ABi); Wide-mini
subcell GT HEk{¢ (Bio-rad); GelDoc XR-+#¢ % 15
1% (Bio-rad),
1.2 il

MR HGA ) & (Qiagen, b5 : 157011332);
B Y PCR ¥ 34 & (LA TAY) TREA R
AF, #5: D613KAC190); I flE b (BIOWEST,
fit 5 : 111860) ; SOXTAE 2% b ¥R (fit 5 -
D630KA5994) . 5l # . DNA Marker( fit 5 :
D509KAS5546) « 6xDNA & ¥ 22 vh i (Hit 5 -
13031957C)¥k A il E TAY THEARAF;
GelRed %R 4k} (Biotium, ft5: 13G0306).
1.3 FEd

o F (5 ) 0] R 24 06F (b [ 245 A o i A
e, #5: 121494-201403). ¥ HE (g
H. DR PSS (T B~ 4l i G ) BT T
A M IR A B AR AR = hR 4, B, g
Tefa. BEMEKE. BB, ., M EREACR I
HHM TR FNUNAE S T3 o AR S0 18 HURE A
B2 oM T £ b 24 T RGBT 5 HP 24 R AR 25 vk
ORI TSR FAEH T4 5E
2 HE
2.1 %R DNA #2HL

R A, FERS Ak 58, 0%, H
BREE OCKY R BCAIA R o FAZ R $2 B 771 2 S HURE
A ) DNA, H QlAxpert flt &A% IR 7 #T 3 2 DNA
(2l B R Wk B, g ol R A Rk B IS 2
20 ug-mL~" f] DNA & {F B DNA, —20 “Cf#
5% H .
22 SISy
2.2.1 51t M NCBI Wik (https://www.ncbi.
nlm.nih.gov/) FA 2R ik 5t Bl A 2R AR L ], gk
T2 A XS b, R IEK F ) Cytb £ H
AR AL R, XA R AL SR A Oligo #iF
(WA 73751 %t it 3 X514, |
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AT AV TREAR A . 2 SL ik
o1 ST HE MR ES Y, ESIYF A
5’-CGACGTTACTCTGGCACATACTTGATT-3"; X
H 5 ¥4 5°-GCGTTTGCGTTTAATCCG-3’.
222 RMNAZR  BRMAKZRN 25 pl, PCR
Master 12.5 pL, SI#(#EHN 10 pmol-L™) %
0.5 uL, MEH 2 pL, JEHK 9.5 uL. PCR ¥ HfE
FZ%: 95 °C Smin; 95 °C 1 min, 61 ‘C 1.5 min,
72 °C 1 min, 35 ME¥; 72 °C 5 min.

223 HUKAEUR  HIKERAT: BB BRI L
1.5%; DNA Marker-B(100, 200, 300, 400, 500,
600 bp); HiJE: 120 V; BF[A] 50 min. HLPKEE H )5
BB, B BRI UG AR I A

3 HF#R

3.1 RKIRED

EFGIVKE: 27bp: GC F&: 44.4%; iR
KidfE: 61.8 C; RIS 18 bp; GC &
H: 50.0%, BKIREE: 545 C; §H=mKpE.
357 bp; GC & : 46.5%. fF 50~65 CNIEEUEL
ANRBE R, BRI . 7R IR KR R E
N 50, 52, 54, 56, 57, 58, 59, 60, 61, 62,
63 ‘C, 45 KEIHTEHLE 50~61 CHY AR
BERAR,  HAR SR ZE AR, WE 1.

RGN 5 WA 1 B R, 230 AN [ i Rk
EMFERBATY I, 45 KN <60 CHF, WEIFT
A MERARE Y 8=, HAb R IE R =
PP ;61 CRIBRIMEK AL, HAL@BITLY
sy, SERILE 2. Rk KIEE AN 61 C.
3.2 Frrteilie

IEHC 10 DNASE] AP FE A DNA: 5, fE
B, S, KA. Gmbhfa. Sk
fa. WG, BE. ARG, % “217
A €227 WUR EEAEGR KIRE R 61 C), FHH
BYHE IR BOEATRE I, 45 B MR K frE i A
YK/ 357 bp B, AR RS
B, BOWAZ T IR RE A RUX 73 5 MK S TR
Hen, SRIE 3.

3.3 EHMRE

MFRTE S J T 3 R W B e K FAE AR 3L 9 L3R
1, $%& “217 F “2.27 TUF HIEEAECR KR E R
61 C), &SEHITE 357 bp MBSk, BLHIZSI P
7] b} B MK FUEAT A RT3, 45 R L 4
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Al A2 A3 Ad A5 A6 A7 A8 A9 Al0  All  AI2

[bp] [bp]
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0 [ 357
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1 EOKIRE R B4 kS

Al-marker; A2-50 C; A3-52 C; A4-54 C; A5-56 C: A6-57 'C; A7-58 C: A8:59 C: A9-60 ‘C: A10-61 C; A11-62 C; A12-63 C;
A2~A12 BN B IGIK f

Fig. 1 Results of capillary electrophoresis with optimized annealing temperature

Al—marker; A2-50 ‘C; A3-52 ‘C; A4—54 ‘C; A5-56 ‘C; A6-57 ‘C; AT-58 ‘C; A8:59 C; A9—60 C; A10-61 ‘C; A11-62 C; A12-63 C; all of A2-A12

are Clemmys mutica (Cantor).

B2 ROKIEEN 61 Crbly B R k4R

1. 13-marker; 2-fFXTIRZIME; 3—fH, 4-fkif, S-SkMrcf: o—hiplifa, 7-TFfh; S—IEZ 5T, 93K MA; 10-856; 11-
B, 12-7TH.

Fig. 2 Gel electrophoresis results at annealing temperature of 61 C

1, 13—marker; 2—Chinemys reevesii (Gray) control; 3—Chinemys reevesii (Gray); 4—Indotestudo elongate (Blyth); 5—Cuora amboinensis (Daudin);
6—Ocadia sinensis (Gray); T-Trachemys scripta; 8—Cuora flavomarginata (Gray); 9—Clemmys mutica (Cantor); 10—Chelydra serpentina (Linnaeus);

11-Trionycis Carapax; 12—blank.

Al A2 A3 A4 A5 A6 AT A8 A9  AI0  All A2
[bp] [bp]
R E— — 1000
500  ——— 500
400 p— 400
300 — — 300
250 — 250
. 200 — = 200
<150 —_— 150
® 100 100 T
£ 50 50
15— - 15

B3 4R Eame dikE @Gl T )

Al-marker; A2-55f; A3-fEfi; A4-LLPHf; AS-B56; A6-BMKM; AT-Ziffith: A8: HRMSTf; AI-HZMTh; A10-HT; All-
BTG RN A Al2-FH.

Fig. 3 Specific experimental capillary electrophoresis diagram (61 ‘C amplification)

Al-marker; A2—Chinemys reevesii (Gray); A3—Ocadia sinensis (Gray); Ad4—Trachemys scripta; A5—Chelydra serpentina (Linnaeus); A6—Clemmys
mutica (Cantor); A7-Indotestudo elongate (Blyth); A8—Cuora amboinensis (Daudin); A9—Cuora flavomarginata (Gray); Al10-Trionycis Carapax;
A11-Chinemys reevesii (Gray) control; Al12—blank.
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B4 FEEokE AR se e ey ek E

Al-Marker; A2-hhsg-1; A3-hhsg-2; A4-hhsg-3; AS5-hhsg-4; A6-hhsg-5; A7-hhsg-6; A8-hhsg-7; A9-hhsg-8; A10-hhsg-9; All-hhsg-10;

INVEIER

Fig. 4 Capillary electrophoresis diagram of applicability experiment of Clemmys mutica (Cantor)
Al-Marker; A2—hhsg-1; A3—hhsg-2; A4-hhsg-3; A5—hhsg-4; A6—hhsg-5; A7-hhsg-6; A8—hhsg-7; A9—hhsg-8; A10—hhsg-9; A11-hhsg-10; A12-blank.

ALY ST PCR 339 5% AF 7T DLA 208 58 31
MoK, BRI X IR A, 2T A TR
i, W UAE D9 R 24544 48 5E B4 T8 7 i
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