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10 #7755 16SrDNA FH S MR EFESXE D

FkAeLER L ERE?
(1. b B K, 1 4 85 266003: 2. th B P RI£BT X0 SORAK =BT 9EHT, L 1 B 266071)

WE: 72 PCR Y3 10 i 211 16S 1DNA #4751, FFMF. FRE KK 566 bp 1751, FIH DNAsp 4.0 A4 47
AL 10 File 2 B R 20 A - D0 RS 70 S 7 U A N BB 2R AT 8, 7 R A MEGA 4.0 SR S i sh i) s B BB . 45
REUL, 10 FESE & AT I, A+T & B TR 57.0%, A RIFNES ) R AEEE I Bl MR A Sish kA8 R
i B E AR, 10 Fllg S M AR BRI E 0.007~0.316 22 [0, FH{S 458 5 GenBank 1 10 Fhilg 2 M4 BT 7 HEAT
ELXF 4347, ()5 MEGA 4.0 Fl PAUP4.0 SR 2 BEALAT, AT B Ok R . 453, R 16S rDNA 7811 i 22 5o
LUK 5> B T2 EL (Holothuriidae) 57| &4} (Stichopodidae) HI¥EZ 58440, IRSEL (Cucumariidae) 9 2 M 5H| 5
FHESG R RRIE. ANARESMEFEEZKX AN OINERERY, BE TSRS (Apostichopus japonicus) 5
NI S (Parastichopus californicus) F1 B P # 5 (Parastichopus parvimensis) 3E% 7 2510, BE TSR 008 K
KIS (Pearsonothuria graeffei) 5 AJE S BN H HE S (Bohadschia argus) MELIHES (B. marmorata) 3% %% 7
BT, MR SRR EE S (Holothuria mexicana) W) 54T 8155 (Holothuria edulis) J¢Zafxil. X LEE0Rl X i
ST RS TR BT | AR R R AR TR TR . [ R EKFEREE, 2008, 15(5) : 755-765]

XEiR: 825 16S1DNA; R4 k%

RESHES: S917; Q959.269 TEERINAD: A TERS: 1005-8737-(2008) 05-0755-11

BERIEBE ] (Echinodermata) , Ji57E 1P
I'T (Eleutherozoa) , #§ 2 4% (Holothuroidea) , 2 #§ ¥
o — RO HESI Y ) B R, Fh2EAE 1400 FHLA L,
SrJET 160 ANE N, 4y A A R RO S
Kigih, Hp gt 5. TP ECOEEN
WS H 134 %, B0 T 5 5 LLE 0 HAGT i,
B A EAZ  (BE N EE & e S
k% (Apostichopus japonicus) , ¥ T HERZ ¥ H
AR B (AL AP IR R A A, R T
o [E VT 0% = 3 LLIRIE I, B 20 40 90 AL
Sk OBk H B K SR B 2 R SR N B
h T RN RS TR, SR R B ST
TRIREE, A N E AN A S5 VBRI 2 vrE
TR, T #RIX S 2 1 IR T 50 AL AL 4 DA R
A IRAR SR R O [EE S SRR R AR R R R
AL KE -

KRTESEEZ TR, BRFE SN

Y #s HEH: 2008 01 16; 1&1T HEH: 2008 04 20.

ELWB: H FEE RS KR E o SR IO

A 7E B AN [R5 0 2 550 2 1 TR Tl 4k
14 168 tDNA £ 2 FEPEHETREAT 5T 27, A h
X} 5By i S B R B AE 18S rDNA A4 ki 44 COI J%
168 rDNA #5351 2 FEvE b AT i w5t 0 &t
4 M 2 VR RS N R, AR
E£T10MENIEEEESFNENES, PCR
P H 4R 4K 16S tDNA FI37 740, IR 4B T 412
FEHE T SR GO R AT 04T, FIRT £55 GenBank
FH 22 5 2 0 IR A AR Y 41 S 1K 69 2 0] ) kb 5%
AT TRV

1 #R5HE%

1.1 SEEHHR

AT 10 Fig 2 0 R TRIZHL B S
FAUKZ R, PR Z RS 80 5F 4 DF
KB RAE 2 A0, BT B2 RS T, 10 M
SEAMEEIAE 1.

TEB RIS Pk (1980-), 5, W 72 3E, W 70 7 [n) A 7K =i A% B #1 4% . E-mail: feilaihua@163.com
EIES . 28, #19% . Tel: 0532-82032649; E-mail: sxsdlwl@ouc.edu.cn

PDF S i “pdfFactory Pro™ i RAG]&E www. fineprint.com.cn



mailto:feilaihua@163.com
mailto:sxsdlwl@ouc.edu.cn
http://www.fineprint.com.cn

756 O K R

B15%

F1 AT I10HESERER
Tab.1 List of 10 sea cucumbers for 16S rDNA amplification in this study

BRI A £ REEH B X 55
Name & Taxon Abbreviation Locality Body length X' body height

HZ A} Stichopodidae

{fi#ll 2 Apostichopus japonicus Ap.jap = [E K% Dalian in China 6.0cmX1.5cm

TN S Parastichopus californicus Pa.cal Ji£E X Canada 7.0 cmX 1.0 cm

W UAE S Parastichopus tremulus Pa.tre Wk Norway 7.5cmX 1.3 cm

FUBEUR] S Parastichopus parvimensis Pa.par Z*[E USA 5.5cmX1.6cm
1% %} Holothuriidae

VY 5 Holothuria mexicana H.mexi =2 P8 B Mexico 11.3ecmX2.0 cm

B35 Holothuria nobilis H.nobi TR FITE Australia 11.5cmX2.2 cm

¥ F.¥ES Holothuria fuscogilva H.fusc KA Australia 11.6cmX 1.8 cm

¥&ig 2 Holothuria scabra H.scab X H) TV Australia 14.0 cm X 2.6 cm
JKZ %} Cucumariidae

HH|INS Athyonidium chilensis At.chi ZF Chile 6.5cmX 1.5 cm

K EIRS Cucumaria frondosa C.fron VK & Iceland 5.5cmX 1.4 cm

I MEEBEMT AL

Note: the abbreviations for species are identically used in the full paper.

1.2 ZP{EDNARIIREL. ¥, M

SR P P Amdt 2 Y RIS S
4 B /& DNA (mt DNA) . B ARIRAE 4. FREL 0.1 g
5N 2R, YE T S N 600 pL 4 7
(50 mmol/L Tris-HCI pH 7.5; 50 mmol/L EDTA pH
8.05 0.4% SDS; 20 mg/mL & [ K 6 ul) 50 CIEE
ST . Bl S I SRR Tris W FIEYVE S 10 min,
12 000 r/min &0 10 min, Y4 _FE /KA. Tris HA
T} 2 Ve 2 DA FIZK AR A TG T, IR 7K AH,
INANEAFIET - Bl (FURRREE =241 1) , 5
% 10 min, 12 000 r/min 240 10 min, 35 8 0 A 25
AFRAY CTAB 22 4K (1 mmol/L NaCl,2% CTAB),
65 ‘C /Kt 45 min, &AT 7 I 52 22 A L AR F0
KA RS W W B2 KA, IS AR R A
i Y87, 12 000 r/min B0 20 min, # 3, VT IE H
70% LBEHYE 2 I T, 100 uL TE 22 40yl %
f#, 20 CIRF&H

A FifF & 4 k1K 16S rDNA PCR 3 3 (1) 514
T ME 514 1, B 16Sar 57 -CGCCT
GTTTAACAAAAACAT-3 ',16Sbr 5 ' -CCGGTCT-
GAACTCAGATCATG-3', & LB T A TR
AR S5 BR 2 =4 -

PCR & W AR & BAR AL & 25 ul, 4 100 ng 4%
i DNA, 0.1 pmol/L 5|4, 0.2 mmol/L dNTPs, 1 X
PCR [ Y 2% "1, 1 U Tag DNA 2 & &, Milli-Q
H,0 #M & A FR. PCR K WY 4% 1 Ky T AR P 94 °C
3 min; 2R J5 94 °C 305,50 °C 305,72 °C 1 min, #

AT 35 MEFR; )5 72 CHEAH S min. §73E 7= 4
1% By Heot st fee vk A ), 22 (R Ol sl Ak S5 2%
WA TAY TREEARRSE R AR HY 519
HEAT X T
1.3 #iEsH

I 71 /5 %) F§ DNAstar A1 Clustal X # 4 # 17
FP AP AL, N TR IE 2 5 F DNAsp 4.0 %
PRt B2 A BRAS A e R N 2R S A7 B
MEGA 4.0 273 AT Bl 4 B AN A% FE 2

H T o MrsEEe A 10 g 2 AL AE T H
HFHEBSHRBEENRZEERR, KRN
GenBank % EX T 8 2 # (Holothuriidae) « ] & &}
(Stichopodidae) . JARZ £} (Cucumariidae) [ 15 Ff
21 16S tDNA 771, i T M 8 R gt #, LA
SEERERIEE (Strongylocentrotus nudus) 1E Jy #b2E Rk
(£2). MWW IIHIE R MEGA 4.0, PAUP'4.0
BRAFBEAT , BRI 1000 K.

2 BREHHN

M 10 Fihifg 25 47 188 () DNA F Bt K /NE 600 bp
fodn, g bt BB, 10 Fhi S BT B RO K
FEALE 520~561 bp Z.[A], SEHJKE Ky 544bp. AHFFT
P 1T 10 D2 F 0 16SDNA 5 51, H b 47 7l
ZnMBR S BAE S MBS KEERS S
ANFAE GenBank & 3%, A LR R I, AW
Ry WX 5 NS M 16S rDNA #7575 5
GenBank 7 FAH M 7 1AL Y9 7E 99% L _E.
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%2 IRHE GenBank 7 16 HiESTIBENELRER

Tab.2 List of sea cucumbers and sea urchin from GenBank

BRI 45 Bt =
Name & Taxon Abbreviation Access No Author
#2541 Holothuroidea
HlZH Stichopodidae
{fi#ll% Apostichopus japonicus Ap.japl AY852279 Z=50, 2005
TNFLA] 2 Parastichopus californicus Pa.call DQ777096 Janies D A, 2007
7| % Stichopus chloronotus Sti.ch AY338422 Kerr AM, 2006
Isostichopus macroparentheses L.macr AY338415 Kerr A M, 2006
2% Holothuriidae
HJE4E AL S Actinopyga mauritiana Ac.mau AY338414 Kerr A M, 2006
¥ B M /&5 Bohadschia argus B.argu AY338416 Kerr A M, 2006
2 H 85 Bohadschia marmorata B.marm AY338417 Kerr AM, 2006
B35 Holothuria nobilis H.nobil AY 509147 Uthicke S, 2004
¥&i8 2 Holothuria scabra H.scabl AY 509136 Uthicke S, 2004
¥&i8 2 Holothuria scabra H.scab2 AY509138 Uthicke S, 2004
I E5¥ 5 Holothuria edulis H.edul EU220810 O'Loughlin M, 2007
®¥ % Holothuria atra H.atra EU220799 O Loughlin M, 2007
ER¥S Holothuria leucospilota H.leuc AY338419 Kerr A M, 2006
¥ 2 I Z Pearsonothuria graeffei Pe.gra AY338421 Kerr A M, 2006
Holothuria excellens H.exce AY338418 Kerr A M, 2006
JiZ%} Cucumariidae
KFiE RS Cucumaria frondosa C.fronl U15598 Medeiros Bergen D, 2002
#EH4Y Echinoidea
BR¥EHHEL Strongylocentrotidae
SeHHRERIEAE Strongylocentrotus nudus Str.nu AB154277 Oohara I, 2004

i MEHERMATAL F5ERNEFRRAFER G

Note: the abbreviations for species are identically used in the full paper; numbers following the abbreviations indicate different haplotypes.

2.1 B216S rDNAZERS FF 5l MURRE AR bh 3%
WAL AT (B D RET 10 Mg Sy r
Sl AEYE N EE, THESEEGLEES
Wi, B LS GC L& E AL, GC L7
10 SIS BEA 8, WEM. 10 #HES AT
HEWET GC. HF AT FEERANERNINE, 1A
62.5%; WK N SV EE 2, h 53.0%. 10 #ig 2

H.nobi

AT EE R 57%.

BT RS LR B, AN F R R R S R 4
AN AT B FEE, MBS R 4 N AT
EEAEE THENSENS GC AR EEM
Bl RIZFE AT ZEFINH 573%, 8 S F AT S &
PR Ky 54.7%, RS2 SRR AT & 857 ¥1E
NTE 60% LA F.

EcC Bd

ey

TR ]

H.mexi C.fron At.chi

S Species
1 ARSEL 10 #iES 16S tDNA #5 FFFIHs S 2 5% i LL B o
MEER N 1.

40.0

& EA BT

8 300

o]

A~

X 200

=

fl: 10.0 1

£ LT L]

= 00 2 At

Apjap Pa.cal Pa.tre Pa.par

Fig.1

Comparison on nucleotide composition of 16S rDNA from 10 sea cucumbers amplified in this study

Abbreviations of species are shown in table 1.
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2.2 #3516S rDNA WEFE 5 ST 303 A, F BRI A7 5 64 AN, 2L 199 A, H
10 i 2 1) 16S tDNA #5437 51 [ b %) 45 R FR TR A A A 146 4.
Fw (E2), 18 H 6T 1 566 AN A7 5 1, B A Ay

Qp Jaﬁ:C\J\AV\C'\T\ GCCCCACGAA CTTCATATGT GGGGTGCAGC CTGCCCAGIG GAATT- T'\TT CTAACGGCC GOGGTATTTT gg
. ca

Pa. Lre .. 80
Pa.par .. 80
Homexi .. 80
Il nobi .. 80
H. fusc .. 80
H.scab .... 80
At. chi 80
C. [ron 80
Ap. jap G 160
Pa. cal 160
Pa. Lre .. 160
Pa. par 160
H. mexi 160
Il nobi .. 160
H. fusc .. 160
H. scab .. 160
At.chi .. 160
C. fron 160
Np. jap GANMGACGAG 240
Pa. cal - 240
Pa. Lre .. - 240
Pa. par - 210
H. mexi - 240
Il nobi .. - 240
Il fusc C. A - 210
Hoscab ..T..A.T.— 210
At.chi . T AA 240
C.fron ...TTC...— 240
Ap. jap C-TAACCCIG | 320
Pa.cal .- . 320
Pa. tre 320
Pa.par .—....... 320,
H. mexi —CCTM(‘T .. EE— LGl 320
Il.nobi . —C.. AAGAT G..AAG. CAA / A —. CATCTTC ..G.C..... .. 320
1L fuse 1=CICAA. GA G.TAA. —AG / — . C.C .. 320
H. scab .— T. MGGT G.. AN E—— 320
At.chi .C... AN G...CCTAN. A. ! A CACC.TTTT. ....C.... .. 320
C. fron .= TC. TAAA G..CA.—A / AAAGA. A, TT C(CTCT— —TCA. A 320
Ap. jap CGTGGAGAMA AGMTCCTC CAGTT-AGIT AGGAAGAMA CCT——TT CACCTAAMA A~ 400
Pa. cal .. A ool LA/ - 400
Pa. tre .A.. i 400
Pa.par .... .. LA AP 100
Homexi . A.. ..C .T.—TTICAC 400
Il nobi . A.. G T AC—CTC. C 400
Il fusc . A.. .1 AL A > 400
H. scab . 100
At.chi . T. ANTCT. . 400
C. lron . G.T TT. —TCA. 400
Np. jap MCAGOGTTA TCTTCTCTAA 180
Pa. cal 480
Pa. tre .. 480
Pa.par .. 180
H. mexi 480
Il. nobi 480
1. Lusc 480
H. scab 180
At. chi 480,
C. l'ron 480
Ap. jap 560,
Pa.cal . 560
Pa. tre .. 560
Pa. par 560,
H. mexi 560
Il nobi .. 560
Il fusc .. 560
H. scab .. 560
At.chi .. 560
C.lron .... 560
Ap. jap

Pa.cal ..T..

Pa. tre ..G

Pa. par

Homexi ...G.

H.nobi ...G.

1L Lusc 5

H. scab

At.chi —

C. l'ron

2 ASEE 10 FH¥ES 16S tDNA #1401 [ Hoxt 44
T RoRGRAEER R ¢ RoNHEEIRRE . FEMENE 1

Fig.2 Comparison of partial sequence of 16S rDNA from 10 sea cucumber species amplified in this study

“ 1

Note: “~” represents in/del nucleotide; represents identical nucleotide. Abbreviations of species are shown in table 1.
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M 10 PG 2 4 38 Fp 51 AE Lo 45 S nT BLE H
(3 3), ARG 2 Bh10) & A B 25 e R B 4 ) 7 o
B BAF. RIS YRGS 2 8k A
B e HCH B, O 69 AN, BRI I
PR Z A AR S 208, CH 34 AR
S R = M E DN AR 2 R LG 5 2 A), 1A
79 VR, B AW AR 2 AE B MR 2 R0 2L gE & 2
LA 1 10 g2 5 AR S e 0 A0 ) A7
MECF Y 50.7 F1056.8 4, P 2SI LR SR A
SA AR

T2 Rh P A R B 3 R B R A S P 8
H 218 SR 2334 S RN 4 48.3 A
34.8 5 JRBRE 2 /M R] & A e 3 0TI R 47 05 20

SAE S 62 e HREIR, BSR4 MR
AT AR B AL S EOE & T E A R

%} 10 #¥#% 16S tDNA #7741 & A4l A B
R AR ST SR AT AL LR AT . H SRR
(F 4,10 Pl 5 KRR A S BUR R 710407 5 30
o 1) SR P BE G 2 AV R NS A, A 49 A, T an
U2 A B PE SR 25 2 AN S Rh iR R & AR iR A Bk
BRAR . 10 PR S 4 0L IR R AR A N SRR K B4
MECEYS A 22.8 >0 BE P FRIR] A AR AR N Bk 2%
L H BRSPS 5.3 4, 858 26 4, KB
Bb 2 A Fh R & A4 N BB 2R A SR 6 . I
SR R IR N B R A SO & TR SR

Fz 3 AEEE 10 FiES 16S rDNA 335 F S B 5% BB A S 8L 5%

Tab.3 Comparison of transition/transversion sites in 16S rDNA of 10 sea cucumbers amplified in this study

ﬁjg Ap.jap Pa.cal Pa.tre Pa.par H.mexi H.nobi H.fusc H.scab At.chi C.fron
Species

Ap.jap 5 43 4 70 74 77 70 65 67
Pa.cal 8 44 1 76 73 79 73 68 72
Pa.tre 41 35 43 64 64 71 67 63 68
Pa.par 7 3 37 75 72 78 72 67 71
H.mexi 58 56 59 56 29 45 24 60 49
H.nobi 59 55 63 55 46 43 27 67 54
H.fusc 61 60 58 59 55 46 38 66 52
H.scab 44 42 46 42 42 47 54 56 48
At.chi 66 62 62 62 67 69 68 61 62
C.fron 53 51 47 51 54 54 58 53 51

T 0 EE LT R R T AR DL E A R A E R AR 1L

Note: Number of transition sites under the diagonal line; number of transversion sites above the diagonal line; abbreviations of species are

shown in table 1.

R4 EXI 10 FES 16S rDNA BLF AL AR RN / SRE LA BB
Tab.4 Comparison of valid sites and in/del sites in 16S rDNA of 10 sea cucumbers amplified in this study

ﬁjg Ap.jap Pa.cal Pa.tre Pa.par H.mexi H.nobi H.fusc H.scab At.chi C.fron
Species

Ap.jap 2 8 2 32 16 18 36 19 21
Pa.cal 550 10 0 30 14 16 38 17 19
Pa.tre 543 543 10 36 22 24 38 23 27
P.par 550 552 543 30 14 16 38 17 19
H.mexi 525 527 520 527 38 36 26 49 33
H.nobi 540 542 534 542 527 10 34 21 25
H.fusc 539 541 533 541 528 541 6 41 19
H.scab 517 517 513 517 520 516 517 45 27
At.chi 546 548 541 548 529 543 542 518 6
C.fron 534 536 528 536 526 530 532 516 536

T AR LT A AL S H WAL U B/ SR R E BRI A EE L

Note: Number of valid sites under the diagonal line; number of in/del sites above the diagonal line; abbreviations of species are shown in table 1.
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AT 10 #7025 HAhE 2 R IR %
PR B R X R, M GenBank iR 2 16 NS
ff] 16S tDNA #57y FE413E 26 NS R, KRS
BE 6 M EBSRE 12 M RS R 2 Mt
20 M

MIBAEEE B e R LA B, A7 2 400 B
KT AN S, P p) R gL IR B RO, ks S
(1) 3 7 7 AR 2 1) 2 47 71 KV RS
() 2 4P FIRAEE B340 0. (RIS BB S 1
2 6P B AR IR B AR 0.002 1 0.046, A T-A
T o ) FR 8 A O B . X — &5 SR, 16S tDNA (1)
LR E A S

Xt 20 /Mg 2 Fh ) 3R R P B A H R R L, AN T
WGP R B IE B Z IR K (K 5) . BHLIE B
NG B AN ORI 2 A B PR OR) 25, 4 0.005, 5 2 A4
2 RBAMRTE (0.002) EFH L. iRz
T el 2 R0 B ORI 2 1 T AR BE L A KT
0.025. \Z RN H E S MELE B2 iR
fEFE Bt R 0.075. AR AN[RI i A] 14 5t % FE 213y
7F 0.1 LB, i 2 5 E S E e 2 /s K IE S
T () 3844 R B 45 W 4 0.407 F1 0.405, B A LS 5K
LH RS MR L IE A 0.403.

2R 52 RHAA R 2 P 5% 06 5 T
RN, AN FIRH 2 B] T8t 1% BE 2 B AR 0 =
FRE 2 R A (R P B, (B R TR R A
AN [ A [R] F 3 4% L 20 7 T A (AR ] T 4% P 11
W%, mgzRNELAaRZ. EARS. AR
WAL % G 2 5 SR N L AE 2 141
BB ORI 0.298; T 2 RS R 2 BRI A R
T [R] FRYEA% B B0 5 /NI 0.244 .
2.4 ARiGSHEHBHLEL RS

DAY R 20 il R I S5, SR F MEGA4.0
A PAUP 4.0 B 143 Sl A 2 20 Rl 2 1 R G4
o 5 RRM, KA 4 FORIR A EE I RFEA
WP ERRA — (F 3-6). BRI 12 AP E
h =N RSB RI 6 MRS — 3 NS R}
[ 2 PRI — IS (1 5 532, SRS R R A —
B, HHI SRS, R ER, KSR 2 M S
RS RRg L R .

FERI, 4 BRI R G i — SO R
. (1) F02 1 i) 2 F0 5L g ol o) 2 1 5
R BEURZ R0 2 8 5, B S TS 0]

2 J& IR AR 2 3, I 2 B RS 2 8 5 A
Z @R Z BRI G X RITITAH . Q) B5H
B, BZENENEES 5U BB R NR
i, Bz Rz ARz REMELAES M H
HJE SRS K R, Bl 5 56 K IIB SR, 1§
Z R H AR 5% 2ok R AFHI .

M4 AR G AT LUE 3, B RS R
B2 AR S RIS S RENE Sk
SR RAEAN B UG B AN A . e MEGA
4.0 BRI MP W, EEEZS5X3MHESHIE
SR AR AT, SRR A — B, ARG SR 1ok 408
FFE A AR N B ) 5 - 5 AR 1Bl 11 UPMGA
e 3 M S S R 2 B8 — . PAUP4.0
AR ML W, 3 Fhilg 2 5 H A S R0 5
G R R
3 g

mt DNA Z50 8, (E i S EFE, B85 %
FUR B R RNAVEE TS RNA Z4mit 2t 8 DL R 4
PRI, B — 2 pig e B 1, R BHE g%
FREIE, X EE T RE X B T R s 5 AT 7 1 2 s
00U Ho, BB AR RNA R R BE (L R B8, R
FF sl LA _EIKSF BRI, 16S tDNA 751 1 A
Tk st O P i U s MY SRR kA
5T, W1 Arndt 25 ™ 5% A mtDNA 1] 16SrDNA F1
CO | F Bext KB RATR B REGUKF R AR R
B, 16StDNA Fr Bx A% COI ¥ 3& FH . Kerr 25 1
[FFEEEH T 16S rDNA R4S RN 5 N8 2 A1
SEGRRMATIIG . ARG I T 10 NES R
16S rDNA #5437 71 (3 rp 8 gl 4phoR) 25 . B 4000
Z. BB S BB SR NS 5 DR
VLAHSKIRIE ) o« 45 R, AR5 LRk 16S
rDNA JFFIEA R RS LA B B 22 7, 2 0P 50R
JBIREGRLRAVEEITA

Kerr 25 " 23 ¥ TigZRE 8 MR Z R} 2 A4
Tl 16S rDNA #5435 51). Ardnt 25 ™ %} K %%} 6
ANFR R RIB R 3 DFE 16S tDNA #5735 F5) 3471
Iy M IR AR ACEBER 15 BRI B L kAR I COT Al
BRI 8 A7 32y R P AT I W . 2 i
[EI ELA T 1) 2 3 AN R FREEZE R K 16S rDNA.
CO [ 'F1 Ir'DNA-CO 1 3 A~ 2 [K & 43 5 1) 11 Bk 2 4
B IXLEERR A R — B, R AT HES ) mt-
DNA fifi £ 240 i — ¥, # 2 mt DNA & & AT B % .
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75 H.mexi

71 H.edul
H.atra

70 H.scab
H.nobi
H.leuc
H.fusc
H.exce
Pe.gra

B.marm
69 o
L
100
Ac.mau

94 — C.fron P -
L Atchi JXZ %] Cucumariidae

Sti.chl
T.macr
92 Pa.tre
Ap.jap
Pa.cal

63

75

2kl Holothuriidae

99

99

JZ%} Stichopodidae

54
100

99 Papar |
— Swrunu | ¥ Sea urchin
3 I UPMGA E8 T MR
R EREE S 1000 REERT 50% KB RM . HEMEZ LK 1.2,
Fig.3 Cluster dendrogram based on UPMGA method

Numbers on the nodes represent percentage of 1 000 bootstrap replications above 50%. Abbreviations of species are shown in table 1 and 2.

78 H.mexi
_;E{:::Ezzzﬁwm
60 H.atra
H.scab
H.nobi
H.leuc

74 H.fuse 2% Holothuriidae
H.exce

Pe.gra
100

B.argu
Ac.mau

9l —— C fi
i:ﬁ? JAZEl Cucumariidae

98 Sti.chl
lLmacr
89 Pa.tre
56 Ap.jap
100 Pa.cal
98 Pa.par |
Strunu _| #MM Sea urchin
4 FIH NI EZIIMEHE
R EREE S 1000 REERT 50% KB RME . HEMEZ LK 1.2,

Fig.4 Cluster dendrogram based on N-J method

HZF} Stichopodidae

Numbers on the node represent percentage of 1 000 bootstrap replications above 50%. Abbreviations of species are shown in table 1 and 2.
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Hmexi |
84 H.cdul
H.scab
s L H.nobi
H.leuc
H.fusc %%} Holothuriidac
H.exce
Pe.gra

B.marm

52 B.argu

99 Ac.mau _|
88— C.fron SRl O -

i RZ kL Cucumariidae

At.chi

Sti.chl

Lmacr

59 Pa.t're JZ#%l Stichopodidae

Ap.jap

100 Pa.cal

84 Pa.par

91

Strunu  _| I Sca Urchin

5 FIH MP L5237 p K
A BT R 1000 KEE KT 50% KT HIRE . FEMENE 1.2,
Fig.5 Cluster dendrogram based on MP method

Numbers on the node represent percentage of 1 000 bootstrap replications above 50%. Abbreviations of species are shown in table 1 and 2.

100 H.mexi
H.atra

73 H.scab
H.leuc

2 Hfuse | & Holothuriidae
H.cxce
Pe.gra

B.marm

B.argu
Ac.mau _|

84 ittf;? JAZE} Cucumariidae
68 Sti.chl
97
100 lL.macr
Pa.tre
Ap.jap
Pa.cal
Papar |
Strunu _| &M Sca Urchin
6 FIH ML L2 EREE
R EREE S 1000 REERT 50% KB RME . HEMEZ LK 1.2,

Fig.6  Cluster dendrogram based on ML method

ol HZF} Stichopodidae

Numbers on the node represent percentage of 1 000 bootstrap replications above 50%. Abbreviations of species are shown in table 1 and 2.
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16S rDNA sequence diversity and phylogenetic relationship of ten sea cucumbers

FEI Lai-hua', LI Yun', CHEN Jia-xin’

(1. Fisheries College, Ocean University of China, Qingdao 266003, China; 2.Yellow Sea Fisheries Research Institute, Chinese
Academy of Fishery Sciences, Qingdao 266071, China)

Abstract: Holothurian is one kind of invertebrates in the sea, which includes more than 1 400 species.
distributing from shallow water to ocean benthal. One hundred and thirty four species of sea cucumbers from
China were identified, which mainly distribute in tropic sea areas south of Hainan Island. The sea cucumber
species from temperate sea area are few, among which A. japonicus is the one with the highest economic value. 4.
Japonicus distributes in sea areas north of Lianyungang in Jiangsu province, China and has become increasingly
popular from 1990s because of its medicinal effect to cancer and unique trophic value. In order to effectively
enrich resources of cultured sea cucumber and improve domestic sea cucumber quality, it is essential that
Holothurian resource abroad should be introduced, and that the attributes of the exotic sea cucumbers including
genetic background, biochemical components, physiological and ecological characteristics should be analyzed.

As to the genetic diversity of Holothurian, the sequences including mitochondrial 16S rDNA and COI and
eukaryotic ribosomal 18S rDNA were amplified and the sequence diversity was analyzed by many researchers,
which indicated that the rDNA sequence diversity exists among different Holothurian species. In allusion to a
mass of introduction of important Holothurian resources from abroad, 10 species of domestic and overseas sea
cucumbers were collected and 16S mitochondrial rDNA sequences from them were amplified and sequenced, and
the molecular phylogeny of the 10 species of sea cucumbers were presented. Consequently, the aligned sequences
with length of over 566 bp were obtained. the nucleotide composition, invariable/variable sites, insert/deletion (in/
del) sites were calculated by DNAsp 4.0 package.The kimura-two-parameter genetic distance was calculated by
MEGA 4.0 package. The results indicate that AT content is rich in the 10 species of sea cucumbers, and the mean
content of A+T was 57.0%, which is similar to that of other invertebrates. A great diversity of the number of
transition/transversion and in/del sites among the 10 species of sea cucumbers were observed, and their genetic
distance ranges from 0.007 to 0.316. The cluster dendrograms of the 10 collected sea cucumbers and 10 sea
cucumbers from GenBank data based on 16s rDNA analyses by means of four methods using MEGA4.0 package
and PAUP 4.0 package reveal the evolutionary relationships: Stichopodidae was separated from Holothuriidae
entirely, but two species from Cucumariidae are adjacent to the members of Stichopodidae. This analysis also
strongly indicated that in Stichopodidae 4. japonicus from china has close affinity with Parastichopus californicus
and P. parvimensis from North America. On the other hand, Pearsonothuria graeffei, Bohadschia argus and B.
marmorata belonging to family of Holothuriidae have close affinity, but the relationship between Holothuria
edulis and H. mexicana is much closer. These findings of the study can be used for the management of sea
cucumber resources, introduction of exotic species and genetic improvement of commercial species. [Journal of
Fishery Sciences of China, 2008, 15 (5) : 755-765]

Key words: sea cucumber ; 16S rDNA ; phylogeny
Corresponding author: LI Yun. E-mail: sxsdlwl@ouc.edu.cn

PDF L "pdfFactory Pro™ i FHf A www. fineprint.com.cn



mailto:sxsdlwl@ouc.edu.cn
http://www.fineprint.com.cn

