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Joxg, LT, PMES R0 (83,15 £0.76) | (87.53£0.69)C, £5if: ik PCR Al HRM £ Al 1 Sy — Fift bR ofi 1
S0 e I Dyl RO M T T

[KgR] i ; FERmRamsEUR N 7T % SRR &

[FESZFES] R282.74; R284 [ XEkPRIZAD] A [XEHS] 1673-4890(2019)09-1215-06

doi:10. 13313/j. issn. 1673-4890. 20190410002

Identification of Testudinis Carapax et Plastrum by Specific PCR Method and High-resolution Melting Analysis
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[ Abstract ] Objective: To establish an efficient and stable DNA identification method for Testudinis Carapax et
Plastrum( TCP). Methods:; Based on the COI sequence differences between TCP and its adulterants, specific SNP loci were
designed and primers were identified by using specific PCR and high-resolution melting curve( HRM ) methods, and the condi-
tions of PCR reaction were optimized. The COI region was amplified by universal primers, and the products were analyzed by
HRM directly. Results;: When the annealing temperature was 60 °C and the cycle number was 35, a specific band of 360 bp
was visual on the gel electropherogram were using the designed TCP specific primer Guijia. F/R. high-resolution melting curve
(HRM) technology was also applied to identification of TCP using COI universal primers. The annealing temperature was 60 “C
and cycle number was 40. With chosen appropriate DNA template concentration, and the primer concentration as well as Mg *
concentration, an HRM model was established. The high melting curve of TCP was bimodal melting curve under these condi-
tions, when the DNA template concentration was 3.5 —87.9 ng-pL. ™", the primer concentration was 0.2 pmol-L.™", Mg** con-
centration was 2.0 mmol+L ™" the Tm value of HRM curve was(83. 15 +0.76)and(87.53 +0.69) , respectively. Conclusion; The
results show that these two methods could use as rapid and accurate identification method for identify TCP and its adulterants.

[ Keywords ] Testudinis Carapax et Plastrum; specific PCR; molecular identification; High-resolution melting curve
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P£ PCR, DNA 25550 AR TG F T sl W) 2 25 44 10 45
B, LRSI R S A TR T i
AT CAEFIEE T COL ¥4 DNA Z IR 4% A 4
SE T IR D, APA24E MR Cytb ¥ 31 B4
SePES Wy, (- = AW e i R DNA R sr 1
L HURE Pk PCR S5, misr HER it e HoR
(High resolution melting, HRM) [N H EA =@ E . K
JRAS, RIBAREE . R ER RS e T
WAL CBE . SV TG e S5 A 5 1 R) A feE 0 2R A1 R
89, HASEREIEBAMFES, 1Eh 2y DNA 731
YR O A

AW T 2R AR R DNA PR 2 5500y
W, HENLIF R T HVRE Sk PCR Sy B R 43
PR 2 S R kIS, T T RGN ITE
SEC, TR, AR S 0 P R TR D

1 w8

1.1 2544
o HO6 IR 2564 W B o e £l 28 di ks e T 5 e (it
51 121494201604 ) , R BT AL 22 E 254 17
REMAGMTG . TN ERS M T, amEW
by, HPAH R S HAR DN 42 #E, SEERAE S
ZORIRH AL . FEEHEREE, AT HEPER
Berp 25 dbaL, Wk 1,
1.2 5
FEE# DNAout 1075 & (b st REFEA A, #H
2. 91102-50 ); Ex Taq ( Takara 2 &), it 5.
RR001Q) ; SpeedSTAR HS Taq ( Takara /A #], L5
RRO70Q) ; 2 xT5 Super PCR Mix ( Jt R A=)
FARERAF, #5: TSE005); r Tag DNA ( Takara
JNEL . DRIOOA); 4 Mix Green PCR( L5t
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k1 AR
No. E4 YrhE B BEA
1 1, B 2561 Chinemys reevesiis 18 5k4k
2 Rk C. reevesiis 6 Bk4k
3 AR Trachemys scripta 7 akdk ., ZEFELE
4 Hokfy Malayemys subrtijuga 1 sk4k
5 LA, Chelydra serpentina 2 ak4k
6 MRk fa Pyxidea mouhotii 1 g4k
7 44 ik £ Indotestudo elongata 2 ARZEql
8 S i) £, Platuysternon megacephalum 1 Z=ZEfl
9 HUERUKEG Mauremys mutica | A
10 [AREeSyiNe Ocadia sinensis 1 2%
11 W 5Eth  Cistoclemmys flavomarginata 1 ZZEqh
12 PUBRIEIK 6, Sacalia quadriocellata 1 A7

BROEO AE R AR A E, it 5. TSEI0L )
MightyAmp DNA % & [} ( Takara 24w, it 5.
RO71Q) ; LightCycler480 High Resolution Melting Mas-
ter( Roche /A&, L5 . 4909631001 ) ; 2000 bp DNA
Marker( Takara /A7), #t5 . 3427Q),

1.3 {4 &

Veriti"™ %I . GeneAmp 9700 %I ( Applied Biosys-
tems N ) ) ; TC-512 %Y ( Techne /N 7w]); PTC-100 %Y
(Gene A7) ; PCR {X. LightCycler480 %I 5L B} ¢ 5
7E B PCR X (Roche 2+ H]) ; SYNGENE &EJK 1% £
4 (GENE 4H]) .

2 FHik
2.1 DNA $£H

W29 50 mg, Ry HESOBI AR . HUBIK 20 mg,
B2 mL BLOAE T, AR R DNA $2 B0l &
$EICDNA, JIIA 1000 WL 65 °C #4144 B 2% b i,
FEoriRA]; 65 C/KIA 30 ming JiTA 300 wL 22 vhifg X%
200 pL =& H%E; FE4MRAS, 12000 remin =R ELL
5 min; 500 pL BVEZR 1 ASHARY 1.5 mL 204,
A S00 Wl FAEZZ bk, FEs0i2]; JIA DNA 4§
Akt A, 12000 remin ™ T ELL 1 ming FEFE W
AP 500 wl, 12 000 r-minfl_F%Ul} 1 min; 3
B, IAVEBH 500 pL, 12 000 remin~' FHE
01 ming FFZEIEW, #50 DNA 4ifbE 2 min; A
50 pL TR AZEK, ZEIRCE 2 min J5 12 000 remin '
TELG 1 min, BUFERAEE 10 5T PCR RV,
2.2 FeEn IRt

M GenBank £ $0 14 f J2 1 P4 58 MR 4DLK £,
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WEsfa Mot hAeqEfa . 4 fa Bl e Oh i 9 COL
J¥5 . A BioEdit # {4 #4778 L xf, #F S A
Br, 9F %3 % 9 8] #. GJ360.F 5'-GCTTTG-
GAAACTGACTTGTACCTTTAATG-3" fil GJ-360. R 5'-
GAGAGTAGTAATAGGACGGCTGTAATAAGTTCA-3'
2.3 fu RS PCR 251071

£ 200 WL 205 AT PCR SO, S EATR
H25 pL, 145 10 x PCR ZE #p 3 2.5 pL. dNTP
(2.5 mmol-L™")1 L, %5%551# (10 wmol - L") %
0.4 pL. Tag DNA B4i(5 U-L™')0.2 pL fil DNA
B 1 L, FHIC R KA 2 N AR R, PCR R e
J¥: 95 CHIAEYE S min, EFFN 35 (95 C 30 s,
60 C 30s, 72°C 30s), 72 CHEMI5 min, 4 CHEHE
LEPR N . PCR P=#45 1. 5% BEfSHESE e i vk, EB
Yett, B TR RGN b B ANE B S . IF
HE FE SR PCR B KR . PCR 75 3 I 4.
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o VR S M PCR S5 5 5 B 52, 4R 15 B D0 48 )
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2.4 KR IIER AT
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PCR X _Lit47 PCR Y314, 1 )5 LA T 06 i h 2853
Bro PCR S B SRR 20 wl, PCR LK : 2 x
High Resolution Melting Master Mix 10 wL, MgCl,
(25 mmol-L™')1.6 pL. COL ;i@ 5| ¥ /5% RonM-il
5'-TGTAAAAGGAGGGCCAGTGGMGCMCCMGATATR-
GCATTCCC-3';  VRL-l  5'-CAGGAAACAGCTAT-
GACTAGACTTCTGGGTGGCCAAAGAATCA-3', B| ¥
(10 pmol L") £ 0.4 pL. ik DNA 1 pL. Jil ddH,
O ¥h56 %120 pLo RIBFEF A : 95 CHIALME 10 min,
95 CAFME30 s, 60 CIB k30 s, 72 CIEM45 s, 40
PEFR; A B it & et ¥ . 95 C
1 min, 40 C 1 min, 66 °C 1 s; 40 C¥H 10 s, &
FOoRAE 25 B, ARAR S OE O S 1 45 i
(S
2.5 Yo th S A By S

BEAILIEH 3 #Htfa T 2544, (i 4] COl 3 151 9y i
17 PCR 3 A it i £ 23 #r; I Z IR Lighteycler
480 Software 1. 5 #4557 F I A i SR A 7R o L
K% EEMIHITEL,
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BT A f RS S5 4 200 51 ) 2R 4T PCR 37
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A B KIREBEE N 58, 60, 62 C, FRFK
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Al ROpRh A ihite . SR, hAefEf
PURRBE/K R . BV AR IO ACHT, AR IR T ik i
U PCR FR KL, it DNA i | Taq BEFRIEAI
PCR (RS RE1 %48, B JGHED 60 C, PCR /g
RHCH 30 AR, B DNA R 20 ng-pl. ™",
I 53" Taqg DNA REEGIEATY 3 I 3RA5 f5c I
WEER, o IR A YT ERAT 360 bp SR 5
A, IRDIAL G o Ho Tag BEFHE AR DNA
FHEXTSERAERA BN, mikE DNA KA
WRER B, [ARCRAR, TPRE R, S
EREATESE R . Bk DNA FH 5 = (100 ng) &) i BLR
PR S 0 2R, 3R Oy ot 24 AT o BAB B R 25, L
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3.2 faHIRESE PCR 250753 10d P TE B %

K 3.1 W R M PCR TR R, X 24
HLFE FRE i S 18 LD A AT 25 (DLIET 1 ~2) , &5
REW], ZARRRERRE . B0 3 2 ) fa T 25 44 A
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*2 ARHRMEPCR EFZHERER

T H —
B PCR {4 FiH DNA/ng Taq GFNZE PCR Y515
S 58, 60, 62 25,30, 35, 40 100, 20, 4 RTaq. Ex Tag. pfuTag ~ ABI 9700, Veriti, PTC-100
I L 58 ~62 30 ~40 4 ~20 Al i e AT
B4 60 35 20 rTaq ABI 9700

M

i : M. DL2000 Marker; P. FHMEXSIE; N. 25 (A xf I (dd H,0
FER) 5 1 ~6. RETHIGRBAT LM, 7~9. APIKA,
E2 FEtXEFERYE PCR E5ER

3.3 0 A R BRI i i 2R 3 D A O ST

3.3, 1 i S MR R ST (0 i 20 A A A
LEBORXS 10 T EAT 3 00, e LG A il R TR . B
PLEEFEA R IR I 2581 3 4, 70 35 UM DNA,
] COLE ISt 4T PCR 9738, FFBEAT R e i 2%
orbir, SREEW], o bSO X, 3L T, {H )
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JE MgCl, Xof f00 H I8 fiff i 2R GRS ) B2
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&K ¥& Light Cycler 480 High Resolution Melting
Master B HH 5| P& WA 0.1 ~ 0.3 pmol -
LY, 7E20 wl WA & 43 i A 0.2, 0.4, 0.6,
0.8 L 54 (BHEVE N 10 wmol - L"), A4 FUIi
2, oINS | Bt FH s A 2R AR AT T B
s, G5RRT, 519024 0.2 wmol - L™ B AT AR E
FRORE AR I ZRIETE (WL 4B) .

1E20 wL SOWAR R 3 HImA 1.5, 2.0, 2.5,
3.0 pL i MgCL ¥ ¥ ( BEM 0 25 mmol - L71)
ARAF A fR IR, TF 20 AS [R5 | e B2 ) £, Vs fie
iR IEFE A Tm (E RN . S5 RW], SIYME N
2.0 mmol « L™" f I B B AR 2 1 A A st 2 i T ( LI
4C),

3.3.3 W BRI R EOR K e A D 2k
Boa mer D ROy i B0 fe . Dokt S
WERUK A, 43 BIPRECH R DNA, JE1 THE i B2 50 HT
AT Ot 2o 0k B B Ok i s ik ot 2 B AT
ek, S5REH, RO s HRM &5 e i A
BFEES, WA (ILES) .

46.686 -
42.186
37.686
33.186
28.686 -
24.186
19.686 -
15.186
10.686 -

6.186
1.686 -

1 1 1 1 1 1 1 1 1 1
66 68 70 72 74 76 78 80 82 84 86 88 90 92 94

- (d/dT) Fluorescence (465~510)
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ES5 FEARSHEERREEAREINRFER
RERMS(LIETR M)

4 itig

PCR %5 R PE e T DNA 42 Ui . sh2h
MRz, Hr, #asimeipka THT. &
B, . MaE . BT X2y M AE T B
WIS Iz iR E R, 152568 DNA ™5 [
fi#, M5 DNA $2HGE BUKST, Itk Tag FEFp2E
FISHT DNA [ F s th 20 SR S5 A R, &
R E DNA RERH MR R RS, HICRIK, ™Y
PAFRAL, 2 ISR . At DNA F il &
(100 ng) Zj th B A BH M 4 3 45 58, TR PR b 3 mT o 3
BBHPESR . b, EHENT T+ e A ER AN
(SDS) . 7kt = H IR E D (CTAB) | = #RAIK

pH 3k Je 3 FftAS [R] A9 4 20 DNA 3 it 750 &% o
DNA SRR, KRB BEAT IS RSO0 T, X
A DNA $RIGTR G0 258 Mgl itkor R
ABAFRSEIBOICR e T 1 1 IR B 0 A B T 5 AR
FAOTT BRI, 5 Thnfidl, HAesm. H
Kahzitt ERA RIFRIREGICR, ERITRFEAM .
JEAI 5 ShPIZbA (¥ DNA S22 A5 2R 4 e 3 Hofty
i, HZEZGH PRI

AR SN T R 1 A L DNA 2RI DNA
WRETL, ARSI PCR K5I A 7E 4 h 43R5
UREAER, %7k R AT T 2 R Al Tt
YR, A BT W p B, 4R i R
Pl o[RS AR S A 57 T PR R R
BRIk, A HRM S50 al £ 3 h N 4RAR
UWHIEER, H HRM ] B ACEE I B Ik %) PCR 4]
L) R B g AT R, ol Sl IR AL 2 BE . R
TR TG 1 25 A T K00 MR SR B . R, R X
R R R AT 4 1 & B, e 2 E M gl
L1490/H2198 55| 4% RonM-tl/VRL-tl #] G4
Zealr, AR R I ROR 2l K A DNA J=H %
fift, XELLYHE ARG 400 bp LI B S, R R
il FH3E H 51 W 45 & HRM 1) J7 12 T2 75 % 00 fa H AR
Fro B2 R A Xt O RHTR O b /Yy 8 22
5, MRS SNP (it 519, AR ) HRM
YR
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