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, 10 , DNA ) 50 pL TE,
, -20°C Kerr!”! (16Sar: 5'-CGCC-
B Massin®®! 19 TGTTTATCAAAAACAT-3', 16Sbr: 5'-CTCCGGT-
6 13 TTGAACTCA GATCA-3'), DNA
s , 16S rRNA
: 50 pL, 10xPCR
2.2 (BLAST .
)16 i 5 pl( Mg” 50 mmol/L) 1 uL dNTPs(10 mmol/L)
’ 2 uL (10 umol/L ) 40 ng DNA 0.5 uL
1.2 DNA PCR
. Tag (2 U/ul), 50 uL PCR
LG 195C 30 95°C 30's, 50°C
30 mg, ; 30s,72°C I min; 40 :72C 4 min
TIANamp DNA 5 uL PCR . 1.2%
), 2h , PCR
: DNA(
Fz1 16HESERER
Tab.1 Reference sea cucumber species included in this work
16S rRNA
d scientific commercial commercial .. 16S rRNA
code name name value ongin accession number
1 Acti I medium ) ( ) FJ971382/ F1589208/ GQ240835
ctinopyga lecanora
2 Acti hinit medium ) FJ971383/ FJ589209/ GQ240836
ctinopyga echinites
3 Acti . - medium ) FI971375/ GQ240828
ctinopyga caerulea
4 Bohadschi low ) ( ) FJ971384/FJ589210/ GQ240837
onadschia argus
5 Holothuria | ot low ) ( ) FJ971389/ FJ589211/ GQ240842
olotnuria leucospilota
6 Holothuria scabra high ) ( ) F1971376/ GQ240829
7 Holothuria fuscogilva high ) ( ) FI971377/ GQ240830
8 Holothuri . medium ) FJ971378/ GQ240831
olotnhuria mexicana
9 Holothuria f cat medium ) ( ) FI971379/ GQ240832
olotnuria juscopuncitata
0 o high ) ( ) FJ589207/FJ971381/ GQ240834
[postichopus japonicus
11 - - ) ( ) FJ794474
Isostichopus sp.
12 Stich A . medium ) ( ) ( ) FJ589203/ FJ971385 /GQ240838
cnopus nerrmanni
13 Stich hl ; medium ) ( ) F1589204/ FJ971386/GQ240839
cnopus chioronotus
14 Thelenot high ) ( ) FJ589205/ F1971387/GQ240840
etenota ananas
15 Thelenot medium ) ( ) FJ589206/FJ971388 / GQ240841
eltenota anax
16 low ) FJ971380/ GQ240833

Acaudina molpadioides

.G

Note:“~” indicates not known.
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13 16Sar | mlpp-
DNASTAR  Clustal X
, NCBI MEGABLAST R
<@ | 16SH
PCR '
, 99% 16S ‘
o e
570 bp
4.1(Kumar, 2008)
1.4 PCR-RFLP ‘
Jellyfish 3.3(Labvelocity, CA,
bp M1234567891011121314151617M
) , ,
Ddel Haelll Sty I(New England Biolabs,
USA) 16S
600
rRNA PCR 3 500
20 puL, 100~200 ng PCR
10x , BSA 10U 1 PCR
3.0% M, marker (Ladder 100 bp); 1, 52, 53,
34, 35, ; 6, HYR 38,
2 ; 9, ; 10, 11, ; 12, ; 13,
; 14, 5 15, ; 16, 3 17,
2.1 PCR Fig. 1 Position of primer set used and PCR-amplification of
1 PCR the 16S rRNA fragments in different commercial sea cucumber
species
16Sar 16Sbr M, marker (Ladder 100 bp); 1, 4. lecanora; 2, A. echinites; 3, A.
caerulea; 4, B. argus; 5, H. leucospilota; 6, H. scabra; 1, H.
570 bp 16S rRNA ) fuscogilva; 8, H. mexicana; 9, H. fuscopunctata; 10, A. japonicus;
11, I sp.; 12, S. herrmanni; 13, S. chloronotus; 14, T. ananas; 15, T.
anax; 16, A. molpadioides. 17, negative control.
R 16 16S rRNA ,
, NCBI GenBank 94.4%, Isostichopus badionotus( EUS822
, F1589203— FJ589207, F1971375—  435) » 16S IRNA 92.7%
FI971415, FI794474  GQ240829-GQ240842( 1) ; (Isostichopus),
[3]
2.2 BLAST
BLAST 16S rRNA 2.3 PCR-RFLP
GenBank 2 3 4 Dde
, (Isostichopus sp.) I Haelll  StyT 16
15 DNA
, 16S rRNA )
( 99.8%~100%) ’
(A——>G Ce——T) , 16S 50 bp
RNA , R Dde 1 10
8.1%~31.8% (haplotype), Dde 1
, , Isostichopus fuscus
16S rRNA ( AY153499) ; Hae 1II 5



454

18

bp M12345678910111213141516M

ABCDEAFGHDIAAGI] A

2 16 16S rRNA PCR Dde 1
M, marker(Ladder 100 bp+ Ladder 50 bp); 1, 52,
: 3, 14, 35, 3 6, 37,
; 8, ; 9, ; 10, ; 11, ;
12, 5 13, 14, ; 15, ; 16,

Fig. 2 Restriction fragments generated by endonucleases
Dde 1on 570 bp amplicons of 16S rRNA gene obtained from
different commercial sea cucumber species
M, marker (Ladder 100 bp+ Ladder 50 bp); 1, 4. lecanora; 2, A.
echinites; 3, A. caerulea; 4, B. argus; 5, H. leucospilota; 6, H.
scabra; 7, H. fuscogilva; 8, H. mexicana; 9, H. fuscopunctata; 10, A.
Japonicus; 11, I. sp.; 12, S. herrmanni; 13, S. chloronotus; 14, T.
ananas; 15, T. anax; 16, A. molpadioides.

Capital letters below the image indicate single restriction haplotype.

bp M12345678910111213141516 M

AAAAABBCBAADEAAA

3 16 16S rRNA PCR Hae 111
M, marker(Ladder 100 bp+ Ladder 50 bp); 1, 52,
33, HES i 5, ; 6, 07,
; 8, 3 9, ; 10, ; 11,
3 12, ; 13, ; 14, ; 15, ; 16,

Fig. 3 Restriction fragments generated by endonucleases Hae
IIT on 570 bp amplicons of 16S rRNA gene obtained from
different commercial sea cucumber species
M, marker (Ladder 100 bp+ Ladder 50 bp); 1, 4. lecanora; 2, A.
echinites; 3, A. caerulea; 4, B. argus; 5, H. leucospilota; 6, H.
scabra; 7, H. fuscogilva; 8, H. mexicana; 9, H. fuscopunctata; 10, A.
Japonicus; 11, I. sp.; 12, S. herrmanni; 13, S. chloronotus; 14, T.
ananas; 15, T. anax; 16, A. molpadioides.

Capital letters below the image indicate single restriction haplotype.

bp M12345678910111213141516 M
=

600 =
500 -
400 =
300 o~
200 -

100 -

50

AABCC CCCCDAECCACC
4 16 16S rRNA PCR Sty 1
M, marker(Ladder 100 bp+ Ladder 50 bp); 1, 52,
5 3, 5 4, 55, ; 6, 3 7,
; 8, 3 9, ; 10, ; 1,

;12 3 13, ; 14, 3 15, ; 16,

Fig. 4 Restriction fragments generated by endonucleases
Sty T on 570 bp amplicons of 16S rRNA gene obtained from
different commercial sea cucumber species
M, marker (Ladder 100 bp+ Ladder 50 bp); 1, 4. lecanora; 2, A.
echinites; 3, A. caerulea; 4, B. argus; 5, H. leucospilota; 6, H.
scabra; 7, H. fuscogilva; 8, H. mexicana; 9, H. fuscopunctata; 10, A.
japonicus; 11, I. sp.; 12, S. herrmanni; 13, S. chloronotus; 14, T.
ananas; 15, T. anax; 16, A. molpadioides.

Capital letters below the image indicate single restriction haplotype.

, Hae 111
; Sty 1
5 , Sty 1
3 ,
(pattern), PCR-RFLP Jellyfish
) 16
( 2
2.4
PCR-RFLP 19
3 (15%) ,
) 6
(31%) ,
( ) (
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47% ,
53% , 3
*2 16 MBS RERMAGERES
Tab. 2 Restriction haplotypes and composite haplotype patterns of the sea cucumber species included
Dde 1 Hae 111 Sty 1
species /bp /bp /bp pattern
fragment size haplotypes fragment size haplotypes fragment size haplotypes
422,113, 16 A 477,74 A 551 A AAA
A. lecanora
277,259, 16 B 478,74 552 A BAA
A. echinites
A. caerulea 231,189,113, 16 475,74 475,74 CAB
266, 178, 113, 16 D 496,77 322,251 C DAC
B. argus
484,58, 16 482,76 A 309, 249 C EAC
H. leucospilota
H. scabra 412,113, 16 A 390,79, 72 292,249 C ABC
. 361, 62, 58,55, 16 399,79, 74 B 304, 248 C FBC
H. fuscogilva
) 288, 188, 61, 16 G 400, 79, 59, 15 C 303, 250 C GCC
H. mexicana
396, 154, 16 H 412,79, 75 B 319,173, 74 D HBD
H. fuscopunctata
X X 279, 164, 113, 16 D 493,78 571 A DAA
A. japonicus
L sp. 298, 74,72, 68,41, 16 I 493,76 253,251, 65 E IAE
444,113, 16 A 272,222,48,31 D 297,251, 25 C ADC
S. herrmanni
447,113, 16 494, 51,31 E 281, 251, 44 C AEC
S. chloronotus
T ananas 278, 170, 58, 55, 16 G 494, 83 A 577 A GAA
T. anax 443,58, 55,16 J 489, 83 A 323,249 C JAC
. 435,113, 16 A 491,73 A 311,253 C AAC
A. molpadioides
x3 BESEMMELETE
Tab.3 Commercial samples of cucanmbers analyzed with the methods developed
product codes species labeled identified species n
frozen S1 H. leucospilota 15
substituted S2 L sp. 15
dried S3 I sp. 15
frozen S4 H. leucospilota 15
ambiguously labeled S5 H. leucospilota 15
S6 A. molpadioides 15
dried S7 H. mexicana 15
S8 A. caerulea 15
S9 H. scabra 15
frozen S10 S. herrmanni 15
correctly labeled dried S11 A. japonicus 15
S12 A. lecanora 15
S13 B. argus 15
S14 H. fuscogilva 15
S15 H. fuscopunctata 15
S16 S. herrmanni 15
S17 S. chloronotus 15
S18 T. ananas 15
S19 T. anax 15
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PCR-RFLP identification of 16 commercial sea cucumber species on
the basis of 16S rRNA gene

WEN Jing'?, HU Chaoqun®, ZHANG Liiping®, FAN Sigang’

1. Department of Biology, Zhanjiang Normal University, Zhanjiang 524048, China;
2. Key Laboratory of Marine Bio-resources Sustainable Utilization, Guangdong Key Laboratory of Applied Marine
Biology, South China Sea Institute of Oceanology, Chinese Academy of Sciences, Guangzhou 510301, China

Abstract: PCR-RFLP methodology was developed as a tool to assess the incidence of incorrect labeling of sea
cucumbers in commercial food products. The technique allows the genetic identification of 16 species of sea
cucumber based on PCR amplification of a common 570 bp fragment of the 16S rRNA gene and follows digestion
with 3 restriction enzymes (Dde 1, Hae 111 and Sty I), which generated 10, 5 and 5 haplotypes, respectively. The
method was applied to authenticate the exact species of 19 commercial samples, including frozen and dried
products. The results showed that 9 samples were incorrectly labeled (47%). Therefore, PCR-RFLP tool really
provides convenient, useful and academic approach to identify commercial sea cucumber and makes the
traceability to be possible. [Journal of Fishery Sciences of China, 2011, 18(2): 451-457]
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