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Abstract

Two kinds of new oyster species (C. zhanjiangensis and C. dianbaiensis) were identified recently in
the South China Sea. However, there was no identification method that could distinguish the two new
oyster species except barcode gene sequencing. In this study, we aimed to develop a new identifica-
tion method for the two new oyster species based on HRM. Amplifying the COI sequence by PCR, the
HRM analysis was employed to distinguish the different species. One pair of HRM primers were
screened out which could identify the two new oyster species accurately. Sanger sequencing certified
that this method was accurate and simple which can be easily used in laboratories or aquaculture
departments. This method is of great significance to further genetic study and aquaculture of oyster.
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1. 5|

i (oyster) 2 B B (1K FRE TR, AR E T ER, B E R KK IR
FYI(FAO; http://www.fao.org), FEHWGIFRARE —EE THEFE A0S, 41055 5508 16 22 5 1 A2 fr e 75
B B AR . FRIE ST NI T R IS e T 2 WA, AN [P Ad ] R REAFAE A T R
B, MRBFEEMEREIR[L] [2]. B, Pyppss e Rt wp Bahaf 78, A r R e ZEn b 5. BT
TE AN A BN 2 LRI R, f04E Crassostrea hongkongensis; Crassostrea ariakensis; Crassostrea
angulata; Crassostrea sikamea; Al Crassostrea gigas %5 U\ 2045 EL I BN I M Rl %5 58 J7323[3] [4]. il vp
A5t m W E I AT T L ] R v bSO TR P A W Fh C. zhanjiangensis 11 C. dianbaiensis;  H i
W& T 4T L BRI A (F13%  COI £ [Fl(mitochondrial cytochrome ¢ oxidase subunit 1)1 ITS [ (internal
transcribed spacer) %5 )ik A FH M. IR 18] 58 55 4T 1 45 58 [X 43 77V (5] [6]. AHIF A IS, & 2 RS 5L R 5145 )5 f0
1 73 R EE N A M 2R BT e — Fh BE S R 1 (X 2012 P Mt R SR 0 0 ) 67 B0 2 A7 R O Vs

2. ¥ E55/%
2.1. SCISHEARFR

WCERT ZR BRI, A4 T R X DA R e A S 1 P e T o e [ ) S A e i A A D ok i S B 4
B REACR AR S AR B LA 1

2.2. ¥ DNA RIS EIA

R AL B IRE A A T UL S LR oK 2 BE R AE, ARG R EE R4 DNA S EUR 7 S iR B R 4
DNA, FEFIH Bz myk Al DNA FifE. BENLTE Bk 3 &Ml &k 5 M4, FIA COIL1490
(GGTCAACAAATCATAAAGATATTGG)F1 COIH2198(TAAACTTCAGGGTGACCAAAAAATCA) S| ¥[5]
[6]%F COl B[ 147 PCR ¥4 5 FIH Sanger JIJF J5 5 NCBI #5#EJ7HI LEXTHANYFE B . fERAN Rk
B MFEARNE AR IREE A S 5 J5 P 45 S2 50

2.3. EPHRBBMZHRM) S| S516iE
H R R IR C. zhanjiangensis #1 C. dianbaiensis ) COl JFEK3EAT 41 LLxt, Ik RERS X 40 W5
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Figure 1. Location and quantity of oyster sample collection

1 HIFARE S SHE

PRI T80 B FFER R T AHIE S . SIIBE 2 AN 2R 1) §7 30K 2 AE 40~150 nt 2 [
2) T REAZNWIEESR, G+CHREERIIE, Ve ARDAMY R KKEEAWEZER; 3.9
Pyrb th S BB G 22 AR R, DA DR 51 9™ 18 20 R R I 7

H L2 DNA JyBEHIEAT PCR 973, DRI Jlia BE AN s 82 2% A B (L 97 3 2% AR A
RGBSR BB I 38 7, BRI BGOSR B IS EEAT R — 2 HRM » B SEgG

2.4. HRM 4384450

DLEVRIIAIME EAEA I LK 41 DNA AR, FIA BRIk th i 51 040 &30 4T PCR &3 . [RIIFN i
CANFE B EARE AR ES IR . SRIGTEY B~ 7R N LCgreen 1RFIAZ IR Yk, FIF PCR A
17 95°C i AR M G VA 1 B iR . SRS R Lightscanner 96 (Idahol, USA)X} PCR FA#HEAT & 70 R A i
AT, AR T e D 40°C~98°C, IRLE LI AN 0.1 CREFD . ARIEDGAE 5 5 Ak 5 I A e
LLIX AR P F o

2.5. AEFIELEIE

IR ARG B IFEASIE N 4L DNA oy s8R, AL b iik i) 5| a4 PCR ¥4 )5 FIH]
Lightscanner 96 7> #T/#& 2. £ HRM S/ it e AN [F AL WEET R RE A P E AL PRk 3 MFEAS, HI Eid
COl F: 919 51 ¥3E4T PCR 4 H8 J5 #E4T Sanger 7, ik Lk J7 i i #EmR 14t

3. SLIRGER
3.1. 59t S5k

PR AP C. zhanjiangensis AT C. dianbaiensis [ COI J& [ 7 4145 B EL o Jim 08 BB 40 7 51 i
EEZERWHEM A BITEIY. RHZA&0 551 A AR 200 F— A B T3, A s s
B S| ITiE LR . 51 X S 51 A A B 2.

WG L3k COl FEH P # B ih 51 ¥ 3kit 5 45k 1), @ik f5H W45 %)(ZD-1, ZD-3) Hh BR Ay
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ZD-F
CAGTTTCCGCGTTTGAATGCGTTTAGGTTITTGAGTCCTGCCGGGTTCTTT)
CAGTTTCCTCGATTAAATGCATTTAGGTT TTGGGTTTTACCAGGCTCACT
ZD-R2 ZD-R4_ ZD-R3
GTATCTTATGCTAATGTCTAACCTTGTGGAAAGCGGGGETTGGIGCTGGET
CTATCTTATGCTTATATCTAACCTTGTAGAAAATGGGGTTGGGGCTGGGT!
) ZD-R1
GG ATITTACCCACCTCTGTCTACTTACTCCTATCACGG
GAACAATCTACCCGCCACTATCAACTTATTCTTATCATGG

Figure 2. Primers design. The sequence of COI genes of C. zhanjiangensis
(upper) and C. dianbaiensis (lower) are blast. The boxes and different letter
colors are represent different primers; the background letters show the differ-
ence base between the two species

2. 5|t RER. ETEEXRIEESZFES45 559 C. zhanjiangensis F1
C. dianbaiensis §f4> COI ZE 3. FHESB & AR FHIRRAES 1,
ERFHRERFIEEER

Table 1. Primer sequence information
#= 1 s|YFAIER

ElEZE ) FroifE B
ZD-F 5'-CGTTTGAATGCGTTTAGGTT-3'
ZD-R1 5-AGTAAGTAGACAGAGGTGGGT-3'
ZD-R2 5'-CCGCTTTCCACAAGGTTAG-3'
ZD-R3 5'-ATAGTCCACCCAGCACCAAC-3'
ZD-R4 5'-AGTCCACCCAGCACCAACCC-3'
ZD-R5 5'-CCACCCAGCACCAACCC-3'

ZD-F J9Ei 514, ZD-R NG5, HiJE 5105 AL 5 A5 A E .
ZD-F: front primer; ZD-R: reverse primer. All the primers comprise 5 sets PCR primers.
FHERFA HRM 23R,
3.2. HRM &3

FH HRM 73t BRI G, 45 R BoR51MA -G ZD-1 ik fi th 2o 52 2%, AT 1w )5 53 Y
(4 3(a)). TSI G ZD-3 KA R MG R 5, PirA I M M R ARV AR B 2 R, IF HAERIE M2 Tm
Er W, 5T BRI 3(D)).
3.3. MFSEIE

SV A ZD-3 ¥ 1 AR ENYFME BB A S I 3 MRS HH 4 (14 3(c)) . E =T AR il
LA FIFEA T 23 A BENLEEL 3 MFEA M) PCR =4 Sanger WIJ¥ J5 2547 7 51 LU o % A% Ak ith 28 5 b HEAT:

RN — R REAERAR AR A IS SAH ), 53 Ab— O R o 2 B0 A (IR 19 i 42) 9 3T 7 7 80 5 3 1)

7 its E41475(C. hongkongensis) .
4. ¥1ig

YRR — ARG LR, MREMAEMRIEER B, LRt —. BRI,
H BT Rh 4 E — SO S AE Sy Al b, K2 B %8 8 T VAR LLAS E W R W 5Ty 32 B 48 e K
#i. COl FERI N Z AT REZHE Mk, JF BIP5IE BEMMAEEE WA R, EMRE 7 0k
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Figure 3. Melting caves of COI sequence. (a) melting caves of ZD-1; (b) melting caves of ZD-3; (c) melting
caves of ZD-3 with unknown species

B 3. col EFE R ELafRehik. (a) ZD-1 WEfBhsk; (b) ZD-3 fafREhEL; () ZD-3 ¥ KA ISR
%

S, TR 22 M G ) VR o 45 58 e 12 SR A b 265 8 1 2% TR R (AT [2] [7] [8]

A RO AN 2 AR AR ELBOKR,  IF BB TR FUKIR 55 A2 0 2 AF L Re g s mi FL Ak
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TE[9]. FTLATCIRfE R B A LR AR B M. RIS, MM Se#le | 2P R, IMEAERE
5% P R I F A 1) LR ARG B 1 SR RS SR DRI Y A © 2 LU R 43 B DTV [3] [4]. 1T HRTRR 1
SIS EEDI T A1, 18 T R DT {58 1) 3 B 4 5 Sl i R L AR P A A B B0 Bl C. zhanjiangensis A1
C. dianbaiensis.

HRM  HAR 2 DLRI AR 1 971 22 5] A XU 465 40 1138 IR FE 28 S 17 X 40 AN FH 7 91 i BOR RO AR TR
WFFEHIAR R D FL A 0% o ) 380 B AN A 0 IR 22 St ARG T2 /K P T A T R B 22 b AR IR e 1) 22 e (R RIE
AR, THZNHT B E R 2 S TE(SNPYRI, 5738~ Ype e i, e $e S50 . TRk T %
FRSGE KRR T HRM BIRE EEAIRI G, O EY R S e A2 R A[10] [11] [12].

KAWL S HRM BORA COl 2K 781 v BRI 22 5 X 730X 2 Rt g dh s ffidke th — 451 MA S,
RES A B B A Jes it b 2 v A R ()R 591 %5 52 C. zhanjiangensis AT C. dianbaiensis. 1% 7557 & i Bl ¢
PR BN, A TEEXT PCR &1 =947 HRM 23 AT B ] 58 /% C. zhanjiangensis #1 C. dianbaiensis ] [X
AU, AIRKRIE WA, MHZFEENAE COl Al ERat b, al i e i kit . that,
GITEE IR X AN E R Z R HRM R, (REE TiZ 0L RS e, ARSEe iz 7 ixt C.
zhanjiangensis 1 C. dianbaiensis #£7 [1] X 43 #ERf 2 100%. 4542 AT FIE 5 R WL e 954 F i 4 e 7
HE[3] [4], WA R X 43 %@ AR A H AT R I AL A

5. &

AW H T HRM BER 1T X 43 %52 C. zhanjiangensis F1 C. dianbaiensis 1) /7 3% & — Rk, A
B A /N B SR G = R K P IR 2w S AR P N 3 T A R YRR A e T, R R AW 4y g AR T
5B KPS B .

e HE

AwtFZ B CL NI S8 B XK A AR5 4 (No. 81600445), |~ R4 & 5= i 2 4 (No.
A2016522), | 7R BEFE K 2 BHIT 2 4 (2XJ14006, 2XJ14040), T 7R BE 2 B B IR 5 B 1 LT 4 4
(528B20150012).
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