KR

Journal of Fishery Sciences of China May

FITEH3)
20104E5 1

Vol.17

No.3
2010

ETRFEFLRE 16S rRNA EEF FIIRITIREBEN RS
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(LARZRIME R A Rhr e, B 200062; 2. 1 R KBRS BE ARHEK " BIFSE T , AN A A 55 3] F1 il 8 58 A 25

ST A, 1 200090)

HE . X 6 FiR )& (Thryssa Cuvier 1829) #8321 MAAY 16S tRNA FEH HEAT PCR 4714 , 48 FU XA IEAS51 572 bp Ay
PR B, A D 381 8 /S PR Y, b it 6 A T A AR5 AR AN AR AR 8 AN /B 5 RO 99 78 S ot , o 8 2015
B 8745 ZANLE BN 17.3%; TP A2 T it A / i 2 Lk 1.65 A+T it (53.6%) & T C+G &
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1 #MR57FE

1.1 #l

AHIFGE LA b i I 6 PR A S 1 R, SR
B b N TH] S REA R R AN 3R 1 I o
1.2 FHik
121 ERZFETE SRFE R 608 %
B SRR T R
1.22 DNAFREL JE[H 4 DNA B S 8 ik [13]

7 kAT, BRI R, B R ER LA 100 mg,
11600 pL At #2 22 b % (10 mmol/L Tris-HCI, pH 8.0;
100 mmol/L. EDTA, pH 8.0), Bi#EZH4L, Jil A SDS FlZE
F i K (2@ 58 43 51 4 19 F11200 pg/ml), 55 C/K G
HACEIEWEW . R AN, 73 50 SR TR |
Wy ST - SIREE (25 24 1) AT AR 1K, 2
F PR BT 1 TC 7K L BETTIE DNA, 70% £, BEVE %,
H 4R 4 J5 % T TE (10 mmol/L Tris-HCI, pH 8.0;
1 mmol/L EDTA, pH 8.0) ¥, 4 “CIR-1F .

*1 oMRiREAELXITWHEKIEER
Tab.1 Origins of six Thryssa fish samples

2 Species ﬁuggﬁg %ﬁf@“l‘]j‘ %ﬁﬂﬂ‘ltﬂ #Z'K%
Abbreviation Collection sites Colletion time Sample size
FEICHBE 7. dussumieri DS A 2008-9-4 5
WAL S T. hamiltonii HS iR 2008-9-6 5
TREBEHR T, kammalensis CB TR 2008-11-7 3
HEITR B T, mystax ZH HERAIRES 2008-11-6 2
KA L T, setirostris CH T 2410 2008-9-5 1
KSR T. vitrirostris HW TR Sk 2008-9-5 5
WRMER Engraulis encrasicholus oT GenBank _ 1
HARER E. japonius RT GenBank _ 1

123 ZAi{k16S rRNAERE K EY 1 S
FE%) R 16SAR: 5" — GCC TGT TTA TCA AAA ACA
T -3',16SBR:5 ' — CCG GTC TGA ACT CAG ATC
ACGT=3" ( FIgAT A ). PCRIEWAAZR SR
925 ul, 9 45 2.0 mmol/L MgCl,,0.2 mmol/L dNTP,
0.2 umol/LAEFN514),1 U Tag plus DNA A (1
A1), 1 Taq AT PR LA M 30 ng FE[KI2H DNA
I ZA R 94 C AR M 2 min J5 83 30 M IEFE,
MEFALHE 94 °C 45 5,50 °C 1 min, 72 °C 1 min, HJi5
72 CHEAH 10 min,

PCR =) 1] 5 EB 1 1.5% 350 I5 B 58 2 (1 X TAE
B ) F PRSI, 52 H FROSO L EE i 1% 2R 48 411 IR
i s T I 43 s A5 12 DL2000 (TaKaRa 7™ i)
PCR 4 H UNIQ-10 (1A= ) A 2t fh o) G 2l
b, glifb = ¥1E ABI3130 78 F Sl A E#EF )T

124 ZELIE 455 M GenBank 1T E T,
FIJH Clustal X (1.83) " x5k 5 9147 %ok 437 4k 97, -5
AN TR, B S5 5, 38 i MEGA3.0 4% 4™
G3HTF B I B 2 B AR A0 A [T EE E F Kimura
WUS Bk T B e s B AR
(Engraulis japonius) (AB040676) FIKK YN R ( Engraulis
encrasicholus) (AP009137) & #h H#E, 43 Jil 5k FINJ
1% (Neighbor-joining) DA K& iz K AL #& ¥ (Maximum
Likehood ) X 591 & #4743 87 , 5% FH Modeltest £
1 5 7 9 d5calh A5 A 2R A AR 2, SR F Modeltest 73 A7 15
FI R KPR IE R S BGHT T R i E i, H
H NJ YA MEGA3.0 ", Bootstrap B {E A3
i B 000 7K 5 ML VA 38 328 558 43 41 5w, 1]
Treefinder X Modeltest 3815 /1) Z 44 2 44, Bootstrap
SIATESE 10001,
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2 ZERG5HMh

2.1 FESHHE

35 % DA VL0 A A T T SR 4 3 1) 6 i fid
HASHEAT TIE (R2), B w52 i, WK 55
THRAR, LB e O 2k 140,69 ~ 0.754%), SEAEL
2 (23 ~25+29 ~ 31, B HN 52 ~ 56), & fif 55 5%
(28 ~31), TEM) R LK /NTIRED) Y541 Fh,
DI B DL F a0 B i Chy 3k 4 0.81 ~ 0.90 %), BEAT
A (9413 ~ 14, BN 22 ~ 23), R[a] T H Al F

oo AE BAE A A 2R B Ok B L L
ik 68 (K Sk K 146 ~ 1.554%) FISEAR ¥ &
(13 ~ 14+18 ~ 19, MA R 31 ~ 32), 1M 5 K Ak Ay
A, S5 AR SRS AT T Ch 3k 2.294%),
BEAE (69, B 15), hilike it 5 B Wb fid -
AR B B g B A5 S Ky 1.02 ~ 117
FER113 ~ 1.2065), BS54 11 ~ 13+16 ~ 18 (&
BN 27 ~ 31) F11 ~ 13420 ~ 21 (% h 31 ~ 34),
THEE L BN 14 R 1T ~ 12,

R2 6TIEERE S LISHHE
Tab.2 Morphological characteristics of six Thryssa species

AR Sk R AR

JHIES T fig I i AL iR e Maxill J K mm WK IRA2
Species D A Rake axtl/ary extends to SIL Snl: DE
P (Multiple of head length) :
ok g ; _
FEICBEBE s 3436 1314418219 15-1648-9 JLIAEER (1.46-1.55) 77-100 <
T. dussumieri Almost ventral fin
N ks (L H —
DR 1,14 39-40 0+13-14  17-18+10-11 841 (0.81-0.90) 85.5-105 <
T. hamiltonii Gill hole
< B bk A 2 _
ARG 12 28-31  23-25+29-31  16+9-10 B3 (0.69-0.75) 93-105 1
T. kammalensis Gill cover
AFEE 5 _
i 1,14 41 11-13+16-18  16-17+9 Wda ik (1.02-1.17) 225-330 <
T. mystax Basal pectoral fin
AT L N
bt 1,14 41 649 fT11(2.29) o4 _
T. setirostris Anus
o i _
BUIBEE 1y 40 11-13-20-21 16-174+0+11  TEREERECLIZSI20) g0 ), <

T. vitrirostris

Basal pectoral fin

Note: SL=standard length; Snl.=length of Snout; DE=diameter of eye; D=dorsal fin; A=anal fin; VS=ventral skull spine.

22 FIRER

ZEPCRY™ 8, 43 il 45 3 1 6 12 2 3 M 1Y 16S
rRNA SEIH By 48474, e A5 207518 572 bp
(BR 25 19 LA AR 2 HE P U 91 1K), 7E RTINS
(214N, RGN 2] 84N BAfE R (6 3), Herpr, bt
FChR B 14~ HLA5 7 (DS1); T bk i 34~ PR 7L (HST,
HS4, HS5); ZR st i 1 AL (CB1); KAk i 14>
FAAEAY (CHL); Wb fid 1 BAA5 R (HW 1 ); Hh it fid
2AHASAL (ZHL, HW 1), Horp 1 FRs AU 5 B ig
SEAAAE] . WRBYE 6 R ETA SRS LA AE 81
ABR, AN 99448 S i, Herb T 2945 AL
ST, ZBALE I 173%., BUK FF 8 s
B THil, e/ it 1.6, LRSI 28 AR A
IRBIRN, A SR [ A2 S s AR 4 B . T AL,

HW 1 FIZH1 2 Fh R 2 A4 2 M 22 5 (A-G,
T-C), ENTA LRI, T C. G A PRI E RN
31.4% .22.0% .22.2% F124.4%, H: Hp A+TH H (55.8%)
3 R T C+G 55 1 (44.2%), 77 51 32 88 H B S A9 T
fAFo BRI BN RS W26 3. FET Kimura
B, DAFG A A gt St Figft F A A R ] (1 A X
WAL E] (R 5), FhANEAL IR B/ T 04% (Bt i
Lt i) 3 11.3% (Wi 5 R S i) 2 [\
23 REEBEHW

DL H AR ¢ R S, SR I MEGA3.0 1 ff:
FEET NI, il 13 Modeltest 3.7 #44-% FIFRAER AIC
D535 53 B 56 Fh itk AL AR 2, e I GTRAIHG A 20
FERESC, A MLARE, Z5 SR LI 1, 2 RSB ) R4 itk
AR ARAT AR — B FH NS, T H 5 S e B
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Tab.3 Base composition of mitochondrial 16S rRNA gene segment and definition of haplotypes in six Thryssa species

FI Species BEE S /% Base composion g

T(U) C A G Haplotype
FEECHE T dussumieri 30.8 21.7 24.5 23.1 DS1
WUCHE R T. hamiltonii 31.2 22.1 22.2 245 HS1, HS4, HS5
TEBBE T, kammalensis 323 21.4 21.6 24.6 CBI1
iR i T, mystax 30.5 22.6 20.6 26.3 ZH1, HW1
AL T, setirostris 314 22 21.9 245 CHI1
IR T. vitrirostris 31.3 22.3 21.8 24.6 HW1
S Average 314 220 222 24.4

T4 6 TIRIZIE B ELNK 16S rRNA EEMT RS
Tab.4 Variable sites of mitochondrial 16S rRNA gene segment sequences in the six Thryssa species
AR SRR TN R AL A *
Sequence variations and corresponding sites
11111 1111111111 1111111111 1111122222 2222222222 2222222222 2222222222 2333333333 3333333445 5555555555 55
167711122 2333334445 5677788888 9999900012 2555566667 7777788888 8888999999 9000001115 5557889140 0333333344 44
3642456813 9013454687 8628901579 4567812300 1025724571 3456901234 6789034567 9245785680 1233694003 6345678901 23
CB1  CCTAGGGTTA CTAGG-AT-A AAAAACTGTT TTTATCTTCG TTTAGTTTCT TTAGACTCGA TAAGTAAGCC CATGAAAAAA TTAGATACTA AACAATGATG GG

LA

Haplotype

HS1 L TAGL L LCGoL oo TGl C. G..TCTGG.T .C..TGCCTG ..TAGTGAT. .GT-CGG.T. TCCAGG.GG. .A.A..G..T ...TTAT.GT ..
HS2 CGTAG Go.—.— TG...... C. G..TCTGG.T .C..TGCCTG ..TAGTGAT. .GT-CGG.T. TCCAGG.GG. .A.A..G..T ...TTAT.GT ..
HS3 G..TA. ... LCGoL o= TG C. G..TCTGG.T .C..TGCCTG ..TAGTGAT. .GT-CGG.T. TCCAGG.GG. .A.A..G..T ...TTAT.GT ..
DS1 LCTUTo o L GTAAGG-G T.G.GTC... G..GCTGATC ....TACCTG .GT.GTATTT .. T-CGG.TT .TCAGG.G.. AA....GTCT G..TT..T.T T.
CH1 CTCT. .. CCG T.Goo—o = TouGon s C GG. TCTGG. . . CCGT. CCTG C. T.GTGT. T A.—C.G. T. .TCAGGG. GG .GT..CGT.T GG.T.GT.GT ..
HW1 L TOUTCG TG A = T A.. A.AGCTGA.T CCA.T.CCTG ..T.GTAT.T GG—CG. ATT . CCAGGGGG. GGG.C.G..T G.TTT.C..T .T
ZH1 L TOUTCG TUG A -0 T A.. G.AGCTGA.T CCA.T.CCTG ..T.G.AT. T GG—CG. ATT . CCAGGGGG. GGG.C.G..T G. TTT.C..T . T

T * FORAE T R AL R T R B =7 AR AL B 5 . A2 i SRR P91 CBL AR .

Note: * Figures representing sequence variation sites need to be read vertically; “~" represents gaps;“.” represents identical nucletides with the

representive haplotype of CB1.

99 HW1 oT
. — N
ZH1 RT

CH1 CBI
99

DSI1 —— CHI

HS4 100 HW1
70 HS5 ——— DSl

CB1 100 — H4

100
Em—. HS1
100
g9L—RT HS5
A B

Bl SET 6 Fibk B fa 22 RifA 168 rRNA S5 F 41 NI (A), ML (B) REGH}
P T4 2R NIRIML B AR BE /N T S0 AR iR . HW1, ZH1, CH1, DS, HS4 HS1, HS5 ., CB1 433 i) 0 381 8 Fh2fs iy, RT 3%
7~ HAR iR, OT R W i
Fig. 1 Construction of NJ (A ) and ML (B) phylogenetic trees in the six Thryssa species based on 16S TRNA gene sequences
Numbers indicate bootstrap confidence values of NJ and ML, and the values less than 50 were not shown. HW1, ZH1, CHI, DS1, H4, HSI, HS5, CB1 donate
eight haplotypes of six Thyssa species. RT represents Engraulis japonicus. OT represents Engraulis encrasicholus.
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RS 6ThiEERE S KB ERE Kimura WS HEIBRE RS

Tab.5 Kimura-2 parameter genetic distance between the haplotypes of six Thryssa species

AR

Haplotype CB1 HS1 HS4 HS5 DS1 CH1 HW1
CB1
HS1 0.097
HS4 0.099 0.002
HS5 0.099 0.002 0.004
DS1 0.113 0.071 0.069 0.073
CH1 0.112 0.068 0.066 0.070 0.091
HW1 0.116 0.067 0.065 0.069 0.079 0.075
ZH1 0.113 0.067 0.065 0.069 0.079 0.075 0.004

WA R I R ARG IR 2 2 5 2R Bl , AR A i i
RN — 32, TR AR A T AR ) , 2 6 Bl fid
R A R Al N AR S e FE B AL i
BT HEAL, 10 ML A A OB BRI b B2 2R 1
—iE, P AR I SRR

3 it

PR 0 2R EEIE SRR, M . 1R 2%
AL AT TR AR A IR AR %, Wy Je sl o iy, I
AL, A I R TR, A S A b
PJRAYG . AR AT GE AR 0 2 al A, A [
e R AL A0 e, ARG BRI
JEE L AR ST R A S W B 2 AN Y

F B AEAR I, MEA T 08 A5 B0 L 25 50 (R &
14,J52% ]9 11~ 12), skt S Res R, s
BREBHIRO ~ 10+14 ~ 16 (E5723 ~ 26), #E W) 4 fit
14 ~ 15421 ~ 22 (EK35 ~ 37); HHik Ry g 4%
F1,14 ~ 15, Bk A 1,12 ~ 13, R 2 F
DORFEA KB i s b g LA 5t W 55 1
HRAZR | B R SRR 2 R B 453D S AT
3 DT A AR, DI i DA i e AR
BN T AR R RS, AR i b iR LA
TR AN B b R JLARR AL T, B 5 DXl T
HoAtbAp AT SR v v R 1 R G
b, RS FHAE 3 F K2 A T AR e
BOAER (K2),

TREBEEE T, kammalensis

DCHR R T, hamiltonii

5 Rl B T. mystax
2 { WL T. vitrirostris
6 k TGk T. dussumieri
4|I RKAIBE T. setirostris

E2  6FhBIEAS IR
1-10fRF ML .

Fig.2  Faxonomic tree of six Thryssa species based on morphological characters

Numbers 1-10 indicate the order of evolution.

FEABETEARF B0 T R G 5 L EIE S 02W
PEAT FOAE, 25 5 1o A B R A A% 5 E ORI R it
AL AR

(1) 737 ZR GE K s o b 8 8 T AL 1) B
FEAR, TIHN, A g 1 i 5 HLAt 5 ol A2 ) o ) A7 7
S E MR RR2E 5, 5 LA 5 I 58 ] 114 388 42 B 5
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(0.096 7 ~ 0.113 3) KT b Fofr 145 1945 1] 1) 35 12 7 25
(0.004 ~ 0.095), R AL R SRHE RS LR
SRR I

(2) \N4rFIKFF, A0 5845 2 1Y NI FI ML
o A SR 131 25 5 114 B W) e i A v A Bt O
G R F A, o BT AR i 1) SRS (] —BP=99,
ML—BP=100); 1 H. ik i () 1 4~ BA5 5 5 5wtk
BR5E 4 —0, 55 1A PSR S BT R 2% 2 A,
T HZ AL B 0.004, MWABIFSTIE S 4EE
SEIR SIS R ZE 0T LB Y, A I SMEAFER
oL, AT g B, 25 SRR . PHIE, ARBIFITIA
Sl BRI W b R 2E SN, AT REAIR] 1A

(3) TE2 RN I3 R G vy A FRm BRI [ fit
(56 A T 2251, NI s — P4 1Ek, i ML
W7 3 BN IR, FLA R SRR R
H I R 2 M A Rt — 2 R

Bl T LE 2 BRI RS I 2R DNA
P8 T L S AR 1 4 A A BB S S By
B, PN RV Rl B A A RE 7 91 1 2 5, AR 1)
HAEOC R, AL ATk B TR AL (HAE
P T FP R GE AL ST, BT — 26 AR S R RE K
TR, SEER R ST B ANTE F T o0 Hr— 2ok (4
WBE AP R e g e 21T T L
ANFEHRESRAL A (5 B RO A IR, N, 5
T 5 T AR T 8 W) e B2 5 32 A T R —
I 7 A S A 3 R R B v T i 1 5 e fit
FREAS JEA T HE— 2D B0 5 [ i 1R HT 3 Al 3 AN ]
(8 Z2 A B A (Fa 46 SRR R L D)) %o 42 B s i 4 7
F5T, LA G- ) B o [ e 2 I £ 28 R G A ) A
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Phylogenetic relationship of Thryssa inferred from morphologic
characteristic and mitochondrial 16S rRNA gene sequences

MA Chunyan'?, MA Lingbo®, NI Yong®, SHEN Anglv’, ZHANG Yong’, ZHANG Fengying’, ZHAO Yunlong'
(1. School of Life Sciences, East China Normal University, Shanghai 200062, China; 2. Key Laboratory of Marine and Estuarine

Fisheries and ecology, Ministry of Agriculture, East China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences,

Shanghai 200090, China )

Abstract: To evaluate the phylogenetic relationship of 6 Thryssa species in China, the mitochondrial 16S rRNA
genes of 21 individuals were amplified by using PCR techniques. About 600 bp fragments were obtained and
sequenced. After alignment, a fragment of 572 bp nucleotide sequence which could be used for sequence analysis
was obtained. The genetic information indices, including Kimura-2 parameter genetic distance and base composition
were generated by using MEGA3.1 software and phylogenetic trees were constructed by Treefinder software. Among
the 572 aligned base pairs, eight insertions/deletions and 99 variable sites were detected. The mutation types were
mainly transitions and transversions. Transitions were found to be more common than transversions which suggested
that the sequence mutation had not saturated. The average base compositions of all sequences were as follows: 31.4%
T,22.0% C,22.2% A, and 24.4% G. We defined 8 haplotypes based on the 21 sequences. The genetic distances
between haplotypes ranged from 0.004 to 0.113 3. Molecular phylogenetic tree was constructed by ML methods based
on the 572 bp 16S rRNA gene sequences, with Engraulis japonius and Engraulis encrasicholus as the designated
outgroup. The tree indicates a closer relationship between T. mystax and T. vitrirostris. T. kammalensis is basal in the
ML tree. The result is consistent with the conclusion of morphological analysis and suggests that 7. mystax and T.
vitrirostris might be one species. [Journal of Fishery Sciences of China,2010,17(3): 471-477]
Key words: mitochondrial DNA; 16S rRNA ; Thryssa; phylogenetic relationship
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