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FEkR, T W, TXFH, TR,

ZHF, #HiRE, £ &, F HF
(LT EEEFERTREF TR, CTRBEEMRIRESESYEALRRE, L7 KE  116023)
E: N R B AN DB A B A IR IR Rk SRR, LB R A PCRY 4 % 3%
BB AR D &K ADNAM 4| X 7 7| i B, [l # A H GenBank# # & # € # W 1470 & £
e REfRERFASLEHATFIILRRRAGH NS ERET, HAEDEHK
F 7 Bk E A 557~558bp, HA. T. G. C4Rm Lty F 344207 H343%, 29.7%,
14.1%, 21.9%. £ERMEFF F s, £RMEI6NZSURTRER, EXT
lofp B A, EEHF®RSSEMEFE L S Z AR K (2=0.0032+0.0021, £=0.70+0.02),
Al GenBank #k 45 & o B A 8y ¥ B4 4| X B IR 7 71, R AP S & K WK ik o Lot iy
EMET 2T RAEM. ERET, KARKANREFIN I EMRY ST 2 RMIE I
WESHEFEMBEN DT RANENEMN T REMEAEER—B, RA#MINEREH
BREFMAR— B FREN, &K ADNAREF K75 £ &£ H 1 B §HTE & F R

K, EaeTEERELME. HEKFHIRURMEY R RHENLTHLTFIT
KU HAED; EAEM; ZHEDNA; BHEFH; FHRR;, REQH

FESES:Q785; S965

T L J2 i 5 J& (Hippocampus) Fa 2 11 38 F%
& T B £ 24 (Osteichthyes) . i 1 H (Gasteros-
teiformes). ¥ ¥ F}(Syngnathidae), K NitifEiE
KA /NS A S B R AR I B 25 R AR Y
MR B U B AT R S e A 540
AR, Iz AT TRAT WA AR T
VOK I, RSP B REVE R R VYA
AT v R — 2 ELA e 2 T A VR 24 A
P, AWM, TSR RK,
O H B ARG A2 BIAR KRR IR, IR Z R
KON W e e LA,

o E Iy AT A 6FN S, 432 H A 5
(Hippocampus japonicus). 7 & (H. coronatus) .
=B S (H. trimaculatus) . KiF 5 (H. kelloggi) .
JVEE B (H. histrix) A S (H. kuda), Hrb H A1

Wi HER: 2015-12-21 &E HER: 2016-12-25

X RAFRAERD: A

R ZE, Sk B AR
PG I, M ) B TR ok B A 5 A5 AN R DR 2R
W 28 A Ry B 2T DL AR 2R Y H A i I B AR AR
Bm2 TR, O ChEYFL 64 5) )
KO fEER . Hur, AR5 F 2L
FEA 2R IE Y . R T RE¥
B AR AP e Wy 2 55 0 1 S, G HR e ) LR A it
FTAEBR T & EBHERN) 2 6E, B
H i 58 405

T A O H AR S AT AR, T R
ol J0 % U e 35t A% 2o A MR 60 D) B A5 0 Dy EE
[ Ah— b 2 B 2 T X — 2B S Ah S TF R T M
K BHFFE TAES Lok AR DNAJT 51 F i T2 7
Vi i 24 5 RN R A 5 A% I 5T TP R T AR
M, Hrh &Rk Firicincol. Cytb. 16S.

FENIE M 28 AT ML R BF L 0(201405010); 37 7 48 I EE 5 vt ML B IR H (201401)
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CRAGVIENG oy F Y08 . ARG R RE s 1%
ZHREPE A S A BB Tz N o Sk ik
DNA#E il [X. (control region, CR)F %1 A3k 4 i X,
Hr =z #e Jy/h o dEAbs BE, & AT R
it 1% 22 HE M K R e i A I 9T I BLAR 4 AR o
H i bz AR 42 1] DX 3 0 v 5 b 28 04T &R
Grie Ak 7 RS D, e A R WA R FH
& 6l X5 54 R 43 A il X H AT B kAT 5t %
2 1 B R B R R AT 2R GE 43 B TH Y AH DG
ol o ARSI X SR L AR Y H A i D B
A RER LR R DNATE il X 7 BEEAT Tl 4y
Br, I FIFH GenBank %5 4# 2 H [7) 5 1y 51 %o it e B}
R BRI B M R G RIS, DA
B AU By i R B SRR A L A RS A S
1 R Gtk AL SE T oY R LS A TR

1 M5 T5E

11 HmRERDNALRE. HIGF00F

402 H R S T201546 H £E8H K A
WARBAIRE R, 2R (ThEEFEAEY 2
) U (LT A E a2k ) PEHITRI
FE AR R & o R CTABYE $2 3 A 41
DNAJG, FIHSI#WHM-DLOOP-F: 5'-AGAGCG
CCGGTTTTGTAA-3"; HM-DLOOP-R: 5'-CC
GTGTGCACTCTGAAATGT-3'%F 40 HE b ik 4T
Py, AR FR25 ul, fufE: 0.2 mmol/L dNTPs,
02 pmol/L5 149, 1 uL DNABHR, 1U Tag, 2.0 mmol/L
MgCly, 2.5 uL 10xZZ WP, K 1R 8 20 K #h f2 o 4%
K% . PCRY 4 7EBio-Rad C1000% PCRAY |k
17, RNFEJF: 95 °CHIAE 3 minf5, 95 °CAEME
30s, 55~60 °CiB k355, 72 °CHEffi50 s, BAT
ISAMMEER, FeJR72 °C T 4EMHS min, §7HIJE % L
T T A B WS ) o

1.2 FHITE

M GenBank %8} J7¢ i T #1451 Je B 1 28 1Y
SRR PR IX P8 (R 1), AR S5 Bl & 9 H
A 5y R IR B LR AT 0 A
1.3 HIEH

W72 A 2o AR 95 1] X 5 5 1647 BLAST (http://
www.ncbi.nlm.gov/BLAST/ ¥ & #i & 0 H 19 B
J& K F Bioedit {4 U i 47 DF 42 14 LN TACXS
M FHCLUSTAL X 1835 {41 )7 51 i A7 LX) J2
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AR 53T . FHDnaSP v5™" B4 2 s A, B
fER Z N (h) . AT IR 2 38 B () 5 st A% Z MM
S B v P R 6 A% R S TC X 3 A1 A5 AR
Ji 58 32553 M7 i Arlequin 3.0 1PV, Bok
Z il i A r=2udfl AL SE PR B sk s A]
M T AT 9T BB P S B Y 2 8 s 32 . Teske
ST X it By Ja f0 8 9EAT I 5T T R i e
HREMLRAE T X BEi 2878 3834 0.9~1.4%/MY
(ATTAF), A S8 R 3 — [A) U8 B ) i Ak o %2
KA R AL TR H ARG SRR sk e R, R
FHH A 45 5 P2 A R I 2% G R IE . SR
Mega 308/ Gt il L & i . B Aiei, RH
Kimura S HOR A5 A5 A ] . Fh) | ) [R] 35t
5 5 85 144 H#ENT (Neighbour-Joining) R G #4, %
FiBootstrap1000%; 5 4 F & Gi B 4% 43 3 19 B AR
B, 43 4 PAUP* 4.0b10° f1MrBayes 3.1.2%
B K 7 ML(Maximum Likelihood) & 4t & & # il
ULt 17 (Bayesian) R 48 & &M, MLA R A G & X
18 % (heuristic searches) FI M — 45 43 7% % (tree-
bisection-reconnection, TBR) 1 43 37 38 # ik 47 #4)
B, IR A JBE 3 HT (Bootstrap 250~3007%) 4T
gy, DU ST AR Y 8 SCHRR O IS B (poster-
ior probabilities, PP), F]H Modeltest 3.7% 3t $%
ML ) B fCHE A, 3 F Hierarchical Likelihod
Ratio Tests (h\LRTs)brifl, il £ U7 (best-fit
evolutionary models) ¥ HKY+G, MrModel-test
2.1 FE DL SR AR d A A, H B s AR . i
B i BEALRY (random), B KA} I HE B S R
1#% 75 7% (Markov chain Monte Carlo process, MCMC)
BB N AR AR | 1R HE), R isfT
10007518, 45 1000fCHURE— W o DI i Sr 4 B[] A
HEAT 3R A ARMCMCI IS

2 AR50

21 WEARKRFIESR

4055 )T 51 28 L 6T 2 45 9 3t 5 ) 0 45 21 H AT
Ly ol X [R) R 3 91 K B A 557~558 bp, HEA L T,
G. C 4Fhmd (4134 & 5 53 0l S8 34.3%,  29.7%,
14.1%, 21.9%, A+T(64% )& W R & T
G+C(36%) 7 i, A A i K A0 IS 2k R 3 il IX P
GRFAE o 40 A b 3 A6 0 3] 16 b 5 A A
(GenBank® 5% 5 KY392942~KY3957)(¥1), £
P 164, A AE 6 18 2015 B AL AL 10 B A%
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x1 ATAIBRWEEMNEXERFEIIXFIHEXER
Tab.1 Information of CR of Scyngnathidae fish species in this study
Wkh pae 30 GenBank &35 JCHR
species taxonomic status GenBank access. no. reference
1. HAWD  H. japonicus WMLJ®  Hippocampus KY392942-392957 AWFFT this study
2. ZBEEY  H. trimaculatus )& Hippocampus JX682713 [27]
3.HIEET  H. histrix W8 Hippocampus AP013027 [28]
4. [RJEWT  H. comes W8 Hippocampus 1X970973 [29]
5. BT H barbouri W8 Hippocampus KF712276 [30]
6. R8T H. abdominalis W8 Hippocampus KT362140 [30]
7. B3LEY,  H. erectus W58 Hippocampus KF557652 [31]
8. kG H. kuda W8 Hippocampus AP005985 [32]
9. MG H. capensis 8 Hippocampus AY 149663 [14]
10. WIES  H. reidi W8 Hippocampus KJ123692 [33]
11 KFEEES H. ingens 8 Hippocampus KF680453 [34]
12. B Phyllopteryx taeniolatus MG JE  Phyllopteryx KM201571-3 [35]
13. LELWGI  Phyllopteryx dewysea M5 JE  Phyllopteryx KM201574-5 [35]
14. 45 4  Phycodurus eques IR Phycodurus AP012313 [28]
15. BEIRIE Syngnathus schlegeli WEJE  Syngnathus AP012318 [28]

TR AR AL, I IMEFEAE 24 A B SR A A
H A B b A A 0] 382 4 B 2 S 0%~1.5%, P-4
AL ES0.3%, 161 HAF A, Haplh A5
fE A, HRT R N 55%, 134 HE L (81%) R
FE— NIRRT R, AT 24 RS AL SR
[i) M AR (2 2) . H AR Lh B IR 0 SR £ AL 2
FEPEFR BN 0.70:0.08, AT IR Z FEMEFE BN 0.0032+
0.0021, Histfl ZHEPEK V-5 H A LR S AH 22
AKER3), LT A SR ALK

H 7S 15 T B 0[] NTZR G4 i A I 2% [
R AR G R B Fh NG I LA T B, FEAE2
AN RO SRR (<65%) 1 73 35 M2 CFR
BRI AR5 4, F2 R B A% AU Hap L T M 45
O, HAb A At — s 2 R AR 5%
ESUNER ALY R e U= Ny RS R R
PR H ARG ST LD 1 I W A R 3K (1 1),
AN, FRATHAZ AT B2 ANBCXT 5347 (mismatch distribu-
tion) A T H A S RFA R T L 2h A, TR
H AT R AR R AN O X o0 A B PRI 2 100 (151 2)
XF 010, AT I Al 51 22 B H A T B4R 22 g 2ot B
BRI, WA T TGN H A
Vg T RE AR 28 g ki A BRI Tk R . AR

ThofE A WL E 490.32(95% CI: 0.004~0.555), 4R
P CR 0.9~1.4%/MY 11 3 Ak 33 5 R o 4 55 1 A9 L
TR H AR B AR K I R 29 S 4.55 % 104
[(0.06~7.89)x10"].,

254 GenBank i B B LA CRIF Y, XT4)R
15 Bt SR 2R A CR AR T 51 34T 40 (6 1),
AFEFIECRIF IR EZEMINSL, KEE
[l 557~587 bp;  LLXTJE P HIH 598 bp, o
AL R3080, fZME BALRi2031, BA+H
A8 S 8, RZT O R B is A I T RS
B KA 5E
RIS

Ve B GenBank & 4f 4 Hh 1480 e BH a5, £
55 S R 1 1OFh AR Jo ) 3 47 5 T 4k
TRCRIT I i Be 1T 53 T 1 Je Bk 4% B oo 1) 35 1% 5
(R4, #S5). W SHWEHE D JE 5 KW F3)E H
() 38 15 P B SE 24 (E R 0,292, H5e KAE M i 25 )& A1
I ¥ JE & (Phycodurus)[B] (/10.308 ,  $5c/IME N 1
I J A 5 & (Phyllopteryx) ] 1/0.289(#4)
TR 15 Fh P [R] 4382 1% B S LK S, R/ MELH
PRAE 1K T (. kuda) IR AR 6 5 (H. capensis)Z.
[E](0.018), He K AH H BLAE — B0 A -1 e (Phyco-

2.2
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#2 BABEERMUATEEGEREFHRFINERMSSH
Tab. 2 Variable sites of CR fragments from different haplotypes of H. japonicus

Ag 745, variable sites

(32 761
RRCES 5 5 6 7 7 9 9 9 9 0 0 3 5 6 8 2 3 5
haplotype
4 9 4 3 6 5 6 8 9 0 4 3 0 1 8 1 0 9
Hapl G A A T A A G G A A G C A T G C T T
Hap2
Hap3 . . . . . . . . . . . . . . . . . C
Hap4 - . . . . . . . . . . . . . . . . C
Hap5 . . . . . . . . . . . . . . . . C
Hap6 . . G . . . . . . . . . . . C
Hap7 . . . . . . . . . A . . . . . . G
Hap8 . . . . . . . . . . . T . . . . . G
Hap9 . . . . . . . . . . . . G C
Hap10 . . . . . . . . . . . . . . . T
Hapl1 . . . . . . . A
Hapl2 - . . . . . A A . . . . . . A
Hapl3 . G . . . . A A . . . . . . A
Hapl4 . . . . G G A A - C . . . . A
Hapl5 . . . . . . A A . C . . . . A T
Hapl6 . . . A . . . A . . . . . . A
#3 M#EBDICRERIERSHMESHLER
Tab.3 Comparison of genetic parameters of 4 seahorse species
Bk A% LiRHRCE Vs LG HRR FEARY TR 5]/ 73 4F BETHR
no.of no.of E25914 ZREE % time since population Tajima’s D Fu’s F =T
sample s . reference
individual haplotype h T expansion
H Aifg 40 16 0.70:£0.02 0.32+0.21 4.55(0.06~7.89) —1.86* —-10.95%*  AWF
H. japonicus this study
KPHEEYS 115 23 0.782 0.39 25~54 —1.79% —23.62%%  [11]
H. ingens
(sl 236 70 0.66~0.95 0.1~0.3 0.25~0.95 - - [12]
H. guttulatus
FE| 138 15 0.46~0.78 0.30~0. 46 4.6~48.6 -2.08 —7.34%* [14]
H. capensis

FE: ORI EE (P<0.05), **RKIIE#(P<0.01)

Notes: * represents significance P<0.05, ** represents more significance P<0.01

durus eques)Z [A](0.353), (Al 4% i 25 - 2 (H b AHEFE R X 3F0 T i At 1 15 il R R fa 2 1

0.155, H 7 ife D Py 38t 4% i B -7 24 {524 0.003, Gy (113), 25 3 R 3% Ty Al 1t 1Y) ¥ e

AL AL B RS A RS2, AR TR s, PRI T RGUM B AR A P AR — 2 ]

23 BTFRGSI JREIARFE RS . R R R AN R AR AR, A

| T SRR T CR T BOW Y i e B 280 T R 45¢
WHE L RARMRE Mk R E Y W RN AN SRR R R, NI

Br 2R et TR 3R O vk o A B TSR R 4551 HLLR R B JE AR 28 9 R G0 R s 9 EAE((2, 3),

http://www.scxuebao.cn
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Hap6
Hap8
Hap7
64§§ap3
i ap4
Hap5
62 |[Hapl
N N B © I S,
62 Hap2 s'\ X o )/
Hap10 YN P
Hapl1 ol )—O—@H—H@—HO—@—FH—I—@
Hapl6 AN \'<‘><\
Hap12 p N ™
63 17Hap13 ® 0 ©®
62 Hap14
4‘—Hap15 )
0.001
(a) (b)

1 BEREBDHFRNIRGR@F ML K RE (D)
Fig. 1 Neighbor-Joining tree (a) and Median-network (b) showing the relationship

among CR haplotypes for H. japonicus

= WL {E obs ——TiIE exp

m m ol [ol . = ——
4 5 6 7 8 9
L
pairwise difference

o 1 2 3

B2 AAESCREGBEMNZERIENSH
Fig.2 The observed pairwise difference (bars) and the
expected mismatch distributions (line) under the sudden

expansion model of CR haplotypes in H. japonicus

1), 4) (K3-a), X5 Teske 5" H) #4342 ik (A
FNEZRRL R PR e 9] i 2 1) 1 5 s f 2R R 48 0
ZAHRL; MML/BIF N 7R A (((1, 3), 4),2), 5
Teske“F 'R 45 R AR E, HIEHREL, 2. 34
S [B] (S HF AR EAS 5 (K13-b)

3 W

3.1 BAREBDEEZHM

LT U ¥ A o T A R %) B A8 2 2 A Dy
0.70+0.02, ¥R ZHEME70.32+0.21, J& Tk
e h, R g4 2R, 5O
T U Gy U g AR i U A LA I
A1 S g5t AL Z AR PR OBl T 5 b N
[vi) 35 3 A 18 Aol R 280 ek 50 DR ) 9 K #0240 H AR B
(Engraulis japonicus)®" . ¥ i (Liza haemato-
cheila)™ . ¥ Ui (Nibea albiflora)™ 55 H b Hist 1%
ZREVEAKTIRAR . H AT I B Y 35t 1% 2 FE 1
KA RAREE M A B R R 28 SC R R B 2R
B A% TR AN BC X 0 A DA KRS 36 2 25 1 Y
Fu'F i fTajima’ DIEERR A H ARG L2405 T ik
BIRREARY 5k . M8 S B 1L T H A
TR Y gk s 8] 1 424 4.55%10°[(0.06~7.89)x 10*)4F:
B, 5 A B AR b BRI 5K 0 i R) O AN
T — B, (HHER AL T SR T b e ) R A i

£ 4 BERERAECRFEIEEIZEES
Tab. 4 Genetic distance of inter-genus of Scyngnathidae fish species based on the CR sequences
TiES HEREYE -t T R LR LR
species Hippocampus Phyllopteryx Phycodurus Syngnathus
Y JE  Hippocampus
L& Phyllopteryx 0.289
WIGHERIE  Phycodurus 0.308 0.120
WIEIE  Syngnathus 0.290 0.234 0.238

http://www.scxuebao.cn
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#=5 BEMNKKNACRFEIIMEIEGES
Tab.S Genetic distance of inter-species for Scyngnathidae fish species based on the CR sequences
szqe]is 1 2 3 4 5 6 7 8 9 10 11 12 13 14
1
2 0.113
3 0.118 0.124
4 0.098 0.109 0.071
5 0.101 0.123 0.083 0.040
6 0.146 0.139 0.129 0.131 0.133
7 0.133 0.153 0.128 0.118 0.130 0.159
8 0.138 0.135 0.121 0.126 0.141 0.151 0.099
9 0.140 0.138 0.118 0.128 0.133 0.148 0.099 0.018
10 0.146 0.155 0.125 0.130 0.146 0.148 0.106 0.027 0.025
11 0.148 0.145 0.123 0.138 0.138 0.140 0.109 0.027 0.023 0.027
12 0.288 0.323 0.261 0.278 0.278 0.318 0.318 0.299 0.301 0.302 0.299
13 0.282 0.319 0.273 0.276 0.279 0.305 0.287 0.284 0.289 0.293 0.289 0.090
14 0.300 0.353 0.298 0.311 0.294 0.330 0.327 0.330 0.323 0.320 0.316 0.121 0.118
15 0.293 0.323 0.267 0.264 0.258 0.292 0.282 0.292 0.288 0.292 0.288 0.234 0.234 0.238

T 115 B R AT

Notes: The numbers from 1 to 15 represent Scyngnathidae fish species. See Tab. 1

3K — H5F 3 oA S — ] ok 303 Jal 2200 4 A 300 4 M A
S FHCHLRHAY sk EEIEK . 5 H AW G HE
S A ) AR K R AR Y B T
SRS X — I 22 1 2B e ST T AR A
EE S

32 BEEEBXNBAMEEARZLETXR

XTBSEOARNARGE KT XLFR, Teske
S VTR FH R 0 4% 3 DR A 2ok AR B TR - B AR 45 &
() 5 16 X 1 By i 2R AT T o T R G E ST,
¥ 38 T AN [) T S b ) () R 56 kA 6 R 9 0 L
RIS 41T Tk, NS e f
KR —HRERE, BIETEE —RVFERE,
Bt (Pliocene) i 18 Y 5 P & 5 B0 5 J& (A 2R
FZEHE oAb . B 3 I N A S 55 38 4o iF
FEGR X P oA, B EaR R —HR
KHE, SRR, HAMR DS =50 5IE K
iR e R, SHMB MY G, Xy
5 TeskeZ " IFFE 25 3 — B (K13). 3R J5
AR REM A TR R NG A 220, —Lk
KRR, 2. SHWAHNTMWRRELT LR
JEARTE A — 3 H SRR AR (K3), X R IxX sk

http://www.scxuebao.cn

B B I (B AT R, A BE AE AH X B Y
AR RA T 2R E M, XMREERT
fii Jag 0 S rh L AR T N O R e R 2
bl . BRI R SEIEY, iR, H
HUJ B 7% T B b 43 A7 T 0 R KK, i Dk
e 71 2= H B A M VR0 Ak i) oh 4 20 O o
Teske55 !N N B8 3 24 /35X (founder dispersal) 2 1
@ AR R 2808 i) B 2 R, HOE R g 2 S
HoAth f6 2 0] GETF A —FL .

33 CRFINEEBEMBRBERRGHMLH
PR E RN

BEXSHETE RN L LRI ] X ¥ 8 %
BRSNS, B EE AL S
MR MARLEREE, RIETREEE . B
WE5E Je R LA O FE i B4 5 Fsic "™, BAE
— S £ 2 R IR J I CRIF 81 A8 S Aok HL A
AREZERRE, K HAE D FARicsir o
T ARG it nl g B A KU Y AT T
CRUF 91 F I3l £ A8 T 12 08 ¥ L RLHEAT 09 R G800
e 22 B 1) J ) AS ) b, 3 5 OC 28 38030 1) o B [
P AN AR 25 AR, 5 R TR o0 1 TX A
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100 &L JE P. taeniolatus -
22 e Phyllopteryx
LT AN P. dewysea yroplery.
100 100 e g JJm H IR
- e P. eques 'Ph codurus 1
- 1peoc Syngnathinae
BRI S. shlegeli R
Syngnathus
5 e T inalis PEFG ATV
— MG H. abdominalis 11 | southowest Pacific
sy H. barbouri ) "
i, ot PR ACTVE
JRJRHES H. comes 2 | Mostly south-
HIHED H. histrix westem Pacific
,—:f}l{ﬁﬂ,l H.trimaculatus [RGB 2
3 Mostly north PI—
100} 63 ‘ H AW H. japonicus western Pacific RS ILF
100 e~ Hippocampinae
FLALHS H. erectus l west Atlantic
1% 5 N N
5 PRISRS H kuda BT AT
FiAE#E D H. capensis 4 Bwest Atlantic/east Pacific
100 Wi H. reidi IR A
_ 51 KPS H. ingens Indo-Pacific biome
0.05
(@)
1.00 1.00 Pyhhllopteryx taeniolatus g
0.99 68 16 Pyhhllopteryx dewysea Phy l‘lo'p {ery *
Loo| 98 100 I ) A
'OO Phycodurus eques | Phycodurus S nathiilae
! Sy hus schlegeli éﬂ:@ yng
Hi histri Syngnathus
ippocampus histrix .
ppocany PTACF Y
1.00— Hippocampus comes 2 | Mostly south-
95 |—Hippocampus barbouri Westﬁ‘jf%l;icql:ﬁ;
0.87 0.96 o0 Hippocampus abdominalis | l south-west Pacific
48 0.68 : Hippocampus japonicus [iii | oy 2 5
41 50 100 Hi . 9 | 3 Mostly north-
ippocampus trimaculatus western Pacific o
Hippocampus reidi P TR
57 0.80 _£ Hippocampus ingens Indo-Pacific biome | Hippocampinae
1oo| % M(: Hippocampus kuda 4 | BERTEHEKRTH
'93 72 Hippocampus capensis est Atlanti?/easl Pacific
Hippocampus erectus l Wgtj/i?ag:ic

(b)

B3 ETCRABRMENISHERZR & XN ()RERKS5BUML (b)FR5H
Fig. 3 Phylogenetic tree of the family Scyngnathidae inferred from NJ (a) and

SRR [N B 2 5 1 05 SO0 i B I £ 2

BI/ML (b) methods using CR gene sequences

RGBSR R HAR 5, Besh, RS
BRI A A B 1S e B £8 25 CRIF 51 B b ] 5t A%
B B YR R N 524% , I i Hebert ")
A E I DNASIE S 17 ) Fh % 2 1 B,

NG TGP EE . 28 LATiE, 2ok

A ] DX 900 7 T e Bk A R 7o 1 A 22 5 B A
ZEMAERE, 6 TIERNE R AL
TR LU R GEFEAL 73 B i) 20 T Fic
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Sequence variation of mtDNA control region in Hippocampus japonicus
inhabiting Liaoning coast and its applicability as a marker
for phylogenetic analysis

LI Yulong, WANGBin, WANG Aiyong, YU Xuguang,
LI Yiping, HAN Zhenhua, FUlJie, DONG Jing”

(Liaoning Ocean and Fishery Science Research Institute, Liaoning Key Laboratory of Marine
Biological Resources and Ecology, Dalian 116023, China)

Abstract: To study the germplasm resources and genetic diversity of the wild population of Hippocampus
Japonicus, the mitochondrial DNA control region fragments were obtained from wild populations by PCR
amplification. The homologous sequences of other Syngnathidae fishes from GenBank were also included in this
study. PCR amplification products of 557-558 bp CR fragments were obtained, and the average contents of A, T,
G and C were 34.3%, 29.7%, 14.1%, 21.9%, respectively. A total of 16 polymorphic nucleotide sites were
detected, which defined 16 haplotypes. The variation level was low as H was 0.70+£0.02 and = was 0.0032+0.0021.
With the aid of the homologous sequences retrieved from GenBank, phylogenetic trees were constructed based on
neibour-joining (NJ), maximum-likelihood (ML) and Bayesian inference (BI) methods to build phylogenetic
relationships within the Syngnathidae fishes. The phylogenic analysis showed that the topology of phylogenetic
trees were almost consistent with each other, although the NJ tree and the ML/BI tree were somewhat different.
The phylogenic analyses of CR gene sequences were also consistent with morphological taxonomy. Based on the
results, several conclusions were drawn as follows: (1) CR is an appropriate marker for the seahorse species
identification and population genetic analysis; (2) CR is highly divergent among different Syngnathidae fishes and
could be an appropriate marker for molecular systematic studies. This study is expected to provide important
information for the protection and utilization of H. japonicus resources in China.

Key words: Hippocampus japonicus; Syngnathidae; mtDNA; control region; sequence variation; phylogenetic
analysis
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