) - ‘\\ AYY AYY
%07 BE 1 Tl HEREFER Vol.27, No.1
20184 1 H JOURNAL OF SHANGHAI OCEAN UNIVERSITY Jan., 2018

MEHRS: 1674-5566(2018)01-0001-07 DOI;10. 12024/jsou. 20170301981

EF DNA ZFREEHNFREEHUEMNELINNYMETE

WA, ER, HeR

(1. WP RG2S D B R TSI 2, i 2013065 2. g EE ks KRR R S A AT E
LK, B 2013065 3. R KSR K RME ER R RH A RTE O, B 201306)

T E: TR AR R B R R O 1 7 R A i, R DNA ST RSB AR X AT T b
YE . BOESSRAW] N AF AR RS YD QT 6 5 ( Hyporhamphus sajori) COL & K] J B e 7 22 ) Jo 728 S or
MU E BB IEES S O, 1 5 FAh AR A 8 H M 285 5[] 22 734 10.83% ~20.94% G HEEIAE 21.9% ~26.4%
Z NI 230 T RGUEF i Won R At e 50 IR S ROy BRARTE, It 0 i S A A vh
YRS VD IR 0 f o EUCIA bAR I T W v AT B I 2t O B R L PR B X 3 s e 2R WS K A
B R o

KHEIR: DNA 5B WIRN A, Wie; FhsE

hESES: So17 XHRFRER: A

W20 148 70 4ERCTT I, 3 I I U A S R
HOLEH ST AE R /R % B8 Wb, I FI
AR IIRE L RS AE RS R B 20 ik
80 4F 1% LK, B 2 A 2K 3 20 0 A 65 TR
i, JEIGHEAR S , KU L B0 TR 35 e M AT
‘e R N B Bl 2 5 R R B A
KB R T R 78 25000 0
R R S R R SO T P
AIRBE R TS AL, O R T
1 3 D AL SN 5K I R A
P04 B 1 SR ZU5 3 DR 3Rl
0, 720 0 R 4 B B e 5 AL
ST B S TSI AR B A S R L
R VR FER 0 R B
TR, £ SRR R

2 A 4 T R A
VLA R T B L e LR R P T
B M RS R R KA KT e RS
S WK B 7 M T LT 25 00 R K 0
ERFH L [ 2000 FAEILIRINAR B
SRS TR 1 A B 2 G AR, P X

i A4 2017-03-15 EE HHA: 2017-10-11
EE£UH: BRARF2EI4 (31172066 )

TS 6 AERE L T AR R R
T R 5 ) 2 2 T SR B R 10 15, 2
KH TN LI 0 7 SO 0 38 00 i & se s b
FIFT8; . — RNy, 55 & ) (0 AR S 3R B8 0F Aol
GRS OB GE . SR, 2015 4F 5/
PITEIZ I B A b AT R TS
BE T REMRE AT, X — AR FH R A
Ko FT R — P P R IR T
YRR %I G X TR [ T Vg 40 28 U R A A ]
JAR?

DNA ZIE5 & A FHFR 1 Y DNA F- B X 9
HEA TR %8 7 1 F AR, 614 DNA [y COIL 3 [
REWAEKESE HEEEERETRERE
AR HR 2R 2 ) COT 3 [ fil k3 A
ST HE, R, 8 5 R COI AR R 4508
WA T 2 A S e Y ARRRTE R, BB R
DNA ZIERE R 4 FhRic , X QA< sk ile & v e
A OE S P R EA TG 2 A BT S W R
7 B A A R SR 2 s LYK, VR BRI I S X
PSSR A 7N o

EE® N BRAME (1990—) % LR A: 5807 o a2 0 F RS L B b4 . E-mail: yuehua0312@ sina. com

BIEEE 4, E-mail ; jqyang@ shou. edu. cn

http: //www. shhydxxb. com



2 A PN 271 %

1 MRS I
1.1 SEIedr#y

2015 45 H 27 H T4k (121°42'N,
32°32'E) RAR M N e i fh . B 2 AE 200 BT
AR R B P BE BB S o ) A P s ) i
M vl e AT v, SR A K, 0 B () o 4
SRAVOUNIE 22 A0 B 2% P TEig s LT R T
(1), e 3E A Il & B AR B 8 i 1L 0 TR %
TN AR DL B W R ] B AT A RRAE 1
R

A4 9 e i A R I A PR A7) FR A2 Sl B AL
BRI B 5 K o £ B 114 Vi 35 A 4 5 5 ] 52 5
) e o N IS B A 1) AN R N =
H T 95 % 1K 1 5 5 [F] IFHRr B 7 T e 1T L 1) B
HUNGH B FERA™ G5 B b BEALICH — 3843
0.5 95% WA [ 5 ; B T M\ £ B $2 HL DNA
FIRE T HEAS R, PR 25 80 4 B o 0 B9 1) V6 358 A 43
A BT H R Ak (R ABLIZ T [ 40 AR ST e (1) 3
FILEE , B AL S R R B o 25 ~ 30, W B
20 ~24 °C) ., it — 4 op e fa i ok,
Ha e IR R B AT f0 2 R A AR 57, (H 2
— SN B ARARSE T, D AR B £ G B AL 1E
I —R o A1 FH 95 % W N [ a2, DAl I 22 ik 4T
DNA 325,
1.2 DNA i2E

PR W g M E Y IR
( Hyporhamphus sajori) , F1Ri ] C R 75 8 T LA
HE, 5 IR 95% WK [ 5 (1) fa O AT £ b bl
PLPRIR Y 20 7 2 AN 20 A7, SR FHFR e/ A&
AR E 4 4] DNA B F -20 CukFi# .
1.3 3|#¥i&it . PCR FFF 5l E

AR SEHG % AR IE 3L B Dy COT 3R R B, H
T 1 COL JE W Fr B )R 5 i 1 Xf 514 F: 5'-
TCAACCAACCACAAAGACATTGGCAC-3', R: 5'-
TAGACTTCTGGGTGGCCAAAGAATCA-3'"" | PCR
AR Z& 25 mL, 4145 PCR Master Mix 12.5 uL
(% MgCl, . ANTP Mix F1 Taq B ) . FFE5 9%
1.0 pL (55 ng/pl) .DNA £ 1.0 pL, f ddH,0
ML 25 pLo SR 94 C AT 4 min, 473
35 MEFR (94 CAE 30 5,58 CiB k 45 5,72 C
FEAH 1 min) , &5 72 C ZE{# 10 min, PCR f=4)
FH 1% 3 REH fo DK AR DU AE 4 S 00, R 1
Hir BB PCR ™= Hyik & g A=) TR A W
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e O NLAOE, SR 5 R 7 5 it A GenBank
#EAT BLAST 358, SRR JUF 41
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BT, 1] MEGA6 B A4F 53 3k I v BOy
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Fig.1 The eggs in the algae

2 4

JH DNA Baser #F46 PCR & 13 /7 5 3k
13 20 ZAFEF0 20 A B 51 AT BF 4 | Lok
J& RISy 5 Z 1L 5 TG 22 5, U7 # O AT
75 o BIBEHC 1 457 5 Fl GenBank 1 28
BLAST # R J5 T 245 31 8 %A sfa H (19 &5 A 4Bl
JE TRV IE 50 LA K G 2 B £ 5 51 ] DN Asstar #1442
BEAT PR X R 1593 20 B 1T 12 2% 554 bp (1 [H]
BRPHI(ERLD) .

2.1 COIERARERFIIZEMNEEERS

MR Kimura X302 BB AU Ak 580 14 #6519 | AT
N St H 2R R B 51 18] Y 35t 4%
PR (R 2) W LUE . B0 A7 i 5P IRT
i (H. sajori) He[H v BUF B Z RIS H B
1274, ( Nucleotide substitution ) , o5 {4 15 B K
0; BN A1 a5 a6 (H intermedius) |
G R (Strongylura leiura)) K PYHERET
#1.(S. marina) HeH 7 BT 51 2Z (8] 4 35 4% #E 5 7y
oA 11, 9% ~ 12, 1% , 24. 9% ~ 25. 2% .
24.7% ~25.0% |
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x1 ET COLEFERRFISTHMBIRS KR T B HXE HEmKIR
Tab.1 List of the partial sequences of COI gene with sample ID,species,
Chinese name and origin of samples
ARG T 3 Rt I
Sample 1D Species Chinese name Origin of samples
Hysl Hyporhamphus sajori IR B £ AB370892. 1
Hys2 Hyporhamphus sajori IR T JF952763. 1
Hyil Hyporhamphus intermediu )T i ffr NC_026467. 1
Hyi2 Hyporhamphus intermediu ) T 6% KP260625. 1
Stl1 Strongylura leiura S5 E s EF607567. 1
Sti2 Strongylura leiura E T 5 R A EF607566. 1
Stml Strongylura marina KVGEER & A JQ843081. 1
Stm2 Strongylura marina KGR s fa JQ841017.1
egg * * E ST/
lar * * PNGITN
adul Hyporhamphus sajori BT i fa N
adu2 Hyporhamphus sajori YOG fig £ AW
SR\ S
Notes: #* Asterisks indicate for unknown

2.2 COlERARBFIRRESTER

I Kimura XU B8 RUAG £ 61 A1 f0 i A
Lt H 2¢ COI N R BP9 NI 70 1 R4
RECE2) o 39 EALRIECT 0 11000 K Bootstrap 4t
AT IE 9 B 51 AE, R X% S SR g
Foo NJ 23 ZR G B 3RO R S RS PR ani

11 (S. marina) G5 EGE (S, leiura) B H
— 3, SRR A 100% , 55— SLR AR SEI (1 F 0
a5 25 i FEAC LU B R H GenBank [V [G
A (H. sajori) 2H B FR R, I 5 18] 6 £
(H. intermedius) H AHIRREE, 35K 100% .

*2 a.fFa.mas5mitaBai COlERAEFY Kimura NSHIEEES

Tab.2 The Kimura 2-parameter genetic distances of COI gene among fish eggs, larvae,

adults and other species of Beloniformes %
gjj:g? l'ui) Hysl Hys2 Hyil Hyi2 Stll Stl2 Stml Stm2 egg lar adul adu2
Hysl
Hys2 0.000
Hyil 0.119 0.119
Hyi2 0.121 0.121 0.002
Stll 0.252  0.252  0.239 0.236
Stl2 0.249 0.249 0.244 0.241 0.005
Stml 0.247 0.247 0.238 0.238 0.188 0.188
Stm2 0.250 0.250 0.240 0.240 0.186 0.186 0.002
egg 0.000 0.000 0.119 0.121 0.252 0.249 0.247 0.250
lar 0.000 0.000 0.119 0.121 0.252 0.249 0.247 0.250  0.000
adul 0.000 0.000 0.119 0.121 0.252 0.249 0.247 0.250 0.000 0.000
adu2 0.000 0.000 0.119 0.121 0.252 0.249 0.247 0.250 0.000 0.000 0.000
3 e P OREE AL 1 A AT FE f0 B ER R AT W b 42

3.1

WERF=INEHE
SV SRR C 28 € H I A e R Y R
JHAS D B i A BRI S BE ) E 2
IRt WA RERA E 7 U0 R T TR A DR

AR B AR DL, TEA DT T T
mtDNA J ] 41 i) COT 3 [511 J W 7of 4 5 1) 3
THRic. CO LIRS mDNA 13 4~H H 5t 4
PSREIN 2 — , v BE AR <7, B RE PR TIE 2 08 172 57 X
RABORST , HARAAF RS A 5 k2, Al F b 1]
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LR LL E B 0 i 38 4% 27 3 At o B BLIBORE 3145 1
554 bp COL KA B ) [R5 7 4] b il 238 R 36 1]
YN A7t R85 GenBank Ff b IG5 £ ( H.
sajori) K& PR v B 4 22 (8] To A8 S o st B, T
Kimura SUSE0EITA 54 FE 2 0, 1 -5 HAth A
B H 285 91 [|] 1 (L BB TE 11. 9% ~ 25,
2% Z A1 (£2) o Hls H Al —L2E5 Py COT JL[A ¥
G HT RO IR Tl A AR 8] 0 - 24354 R — i
FE0 ~4.06% Z [], 2= 5t 6% A S A T
493 Fh 5 1 43 Ak, 109% DL I ik B A ) 2%
ST SE g Kimura XS OB A NT 43
TRGREW RG] Won AP A7
ST (H. sajori) 39 5025, 5 HAd A
B HEaZORGOCRBE (K 2) o LB iiiie
TZIFIE & e A rp e B A8 28 HUA VD IR 6 (AL
sajori) —/ N

adul

adu2

lar
egg
H. sajoril
H. sajori2
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1001 S. leiural
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[ S.marinal
100- S marina2

100

100

—

0. 02
B2 ETF Kimura WSHHEMERET T,
BRaStistaBa3% COl ERKKRFT NI 4F&
GRER
Fig.2 Neighbor-joining phylogenetic tree of fish eggs,
larvae, adults and other species of Beloniformes based

on the COI gene sequences with Kimura 2-parameter

T TANEUE N 1 000 KBRS R
Numbers at the nodes are percent recovery in bootstrap analysis with
1 000 replicates
3.2 BEHEEFNEENEEAREX

RS YRR R e A s IR NN
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Molecular identification of fish eggs in Enteromorpha of Rudong sea area
based on DNA barcode

CHEN Yuehua'*?, HE Peimin'*”, YANG Jinquan'?*"
(1. Shanghai Universities Key Laboratory of Marine Animal Taxonomy and Evolution, Shanghai 201306, China; 2. Key
Laboratory of Exploration and Utilization of Aquatic Genetic Resources ,Ministry of Education ,Shanghai Ocean University , Shanghai

201306, China; 3. National Demonstration Center for Experimental Fisheries Science Education,Shanghai Ocean University,
Shanghai 201306, China)

Abstract; To identify the fish eggs which were obtained from Enteromorpha algae of Rudong sea area, DNA
barcoding technique was used. Our result showed there were no variable sites in mtDNA COI gene sequences
among our fish eggs, larvae, adults and Japanese halfbeak ( Hyporhamphus sajori) , and the genetic distance
among them was 0. However, there are high variable sites among the eggs, larvae, adults and the other
Beloniformes fishes, and the genetic distance among them is 21.9% —26.4% . The Neighbor-joining ( NJ)
phylogenetic tree also indicated that the eggs, larvae, adults and the Japanese halfbeak formed a monophyletic
group. Therefore, it is suggested that the fish eggs which we obtained from Enteromorpha algae of Rudong sea
area were Hyporhamphus sajori. Based on our identification result, we further discussed the reasons of
Japanese halfbeak spawning in algae and how to use this phenomenon to recover the offshore fish resources.
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