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YO SR N RIS N Ve 81
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A A% R 3 B 4 A8 B 40 M 35 3R i BOR T B, D)
VRO 5% 77 0 3% Bz 20 M Ry 52 36 B4R B SE, (R
2 T[] — Wy o 8 e 5 AR AR Rt SR A AR
ALY AN T EF KM S Bt 4, HUE
AR SRR, R FBOKANZR 2 7 Fl Giemsa
Yt gk, T R HE A R e € A ) A A TR A3 B
BRI AT 5T, DA O KT ) A0 i g5 AL o L gt
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1 MRS T
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SEEG FH Aok BT E K TR 2R Y B AR i
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Tab.1 Chromosome counts in

the diploid H. erectus

Yo o
numb:r< (;E}?lgjfnisome S40 4 a4 4 =46 ;ui:l
SR H 21 19 54 4 2 100
number of metaphase
Fr 5 B 53 /% 21 19 54 4 2 100

percentage of metaphase
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Fig.1 Metaphase chromosomes of

male H. erectus
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Fig.2 Metaphase chromosomes of

female H. erectus

H2 MRS TS AR ST RO B IR
Tab.2 Data of karyotype analyses in male and female H. erectus
HEPE  female MM male
Reto k= HIXTCBE /% Ll St HIXTCBE /% Ll H
no. of chromosome relative length arm ratio type relative length arm ratio type
1 3.86+0.42 8.30+1.40 t 3.89+0.47 9.65+3.05 t
2 3.27+0.28 9.2242.18 t 3.24+0.35 9.25+1.63 t
3 3.17+0.33 5.32+1.11 st 3.06+0.24 5.45+1.14 st
4 2.87+0.17 9.45+2.57 t 2.79+£0.16 9.07+2.31 t
5 2.65+0.46 2.48+0.37 sm 2.74+0.39 2.42+0.35 sm
6 2.69+0.13 5.21+£1.05 st 2.68+0.17 5.35+0.97 st
7 2.65+0.15 9.21£2.65 t 2.63+£0.17 8.77+1.52 t
7 2.64+0.51 1.33+0.19 m 2.54+0.16 9.13+1.85 t
8 2.49+0.11 5.28+1.09 st 2.48+0.14 5.37+1.29 st
9 2.49+0.13 9.01+2.09 t 2.41£0.12 8.42+1.18 t
10 2.33£0.11 4.90+0.86 st 2.30+0.11 5.37+1.19 st
11 2.30+0.13 9.75+2.38 t 2.29+0.14 8.99+1.32 t
12 2.14+0.14 8.83+1.52 t 2.16+0.12 8.63+1.88 t
13 2.17£0.12 5.40+1.16 st 2.12+0.11 5.43+1.06 st
14 2.00+0.15 5.18+0.90 st 1.97+0.13 5.45+1.06 st
15 1.95+0.16 9.67+2.40 t 1.99+0.14 8.74+1.82 t
16 1.85+0.16 5.44+0.83 st 1.82+0.15 5.51+0.87 st
17 1.74+0.15 9.07+1.83 t 1.81+0.14 8.70+1.45 t
18 1.70+0.14 5.15+1.11 st 1.68+0.12 5.53+0.94 st
19 1.53+0.11 8.98+1.80 t 1.66+0.17 8.91+2.06 t
20 1.54+0.15 5.47+0.92 st 1.53+0.13 5.82+0.77 st
21 1.32+0.18 9.39+1.96 t 1.48+0.16 9.01+1.54 t
22 1.28+0.21 5.71+0.88 st 1.33+0.15 6.31+0.62 st
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B Sy v A 22 R G A AR (1813), MR 255 PE G €
A3 ) g it S A 24 o5 G G PR R TR A 24 5 G (A
(F14), W 0 A A% 7820 3008 2n=1m+2sm+20st+2 1t
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7z sm
7 5
st N ¥ ! L) ri
3 6 8 10 13
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tad 3 {"‘
1 2 4 9 11
¢ ) N n ;
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3 EAEEMEARANEMEDHNREKRZE
zz. PR s sm. P B 22 s Gtk st VR AR 22
st A 2 Rtk

Fig.3 Karyotype of male H. erectus with
homotypic sex chromosome

zz. sex chromosome; sm. submetacentric chromosome; st. acrocentric

chromosome; t. telocentric chromosome

zzﬂ B sm. ‘
7 5
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' a ho . i ae =
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K§ 88 ¢& g an
1 2 4 9 11
DN ae oa se oa
12 15 17 19 21
B4 BEAESENEREENENIGED IR E FEE

zw. PG, sm. WG 2 i e ik st R E 22 G
st AR 22 R Bk

Fig. 4 Karyotype of female H. erectus with
heterotypic sex chromosome

zZw. sex chromosome; sm. submetacentric chromosome; st. acrocentric

chromosome; t. telocentric chromosome
N \/\
3 ik

S 56 SR FH 5 IO i B B 68 A O e £ A il
FIARE, FERIES IS A7 TG A R, 3RS
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Ih 1) B B S BOME AT, (2 5] B, T U
BIIRCRAME, 22 Wi T 52 85 B0 60 i o & i
B, TEMGiemsafe B0 5 AR E R T 6O, A
IR ZER 433400, 520 SERROR |

DLSEAE g G R b BB S2 B R Z2 0L, (B
JE 0 28 1 B B 2 00 1 LA IE B 1Y 40 24 A B
B LR SEAE Sy AN s SR A RE, AR AT AT 4
20 M L A e A, SR P A0 R g o A
PO fAFRA BRI L Z SR AR N T IR B AR, A
SPREEE, JLHE T R AT, A
AR 18 ) 5 S5 0 A A 5 78 77 FE 4F () 58 J8CIBURE LD
WAL PR AR T SR AE 4 R AR ME K B 40 B 5 Y
S S A, PR O A M R v R A R G A Rl L
IR A BRI T A Z 0L, A S5 PR Bk i
fi5(Cynoglossus semilaevis)HE o (1) & 5% & & 7 434
AERERE R AN ML, 3E TR b G R A R
1215 TE B BE 8 BF (Paralichthys lethostigma)H 3 3
FHEA, i S R P R g 0 8 6 1) o A 2H 21
RPN HIRORL, RIS B SUS 1 (Cheilinus
undulatus)i) G O ARFRAS o 45 G 40 4F K i 5 68 5%
A TR R B R R, AR ST DL IR S K
L E R SE Mo, NS A MR, B
PLRK KAl 2895 90 85 A 1) 2 Bk i 4 g A, 75
B 7o HUELS . M SRR AR o SR,
IFAE R AT 1Yt 2RI 5 DL AR O Gt (0 R il 4
RIRERE, UN4R B8 (Pampus argenteus)it) B€ S BUE 1Y
BT, ARAMEGE SR P Bt AR, PRLHGE AR
B 20 M A s, PR R R AL BT

TR Sy g R AN K 44, 5 b P I 5 (L
ramulosus) 1) G € R B[R] 17, T v o 1 G
R B AE L, Vitturids U7k FH Giemsal
3, 15 WO 5 i e AR AR B 44, i 7E L
53— TLMASNEE IR A AR S SEB AR, SR Gie-
msaZjt 4, Fll Ag-NOR it 7+ R 2y 52 46 T B (19 i 5%
H, R BRI 5 1Y G AR AR B 48, A BFIT A
Bl Ag-NOR I 45 152 A X WU 183 25 11 e 2 4 3 47 0
G, LB T G 4 20 TR AR A AR B IX Y B AR
HAAEG, WAQOKSERMRE, LA
AT, Hagh TREHEDMEHE S

o E K= % 2 J»  sponsored by China Society of Fisheries


http://www.scxuebao.cn

6 1 X

&, e Rl YO g B B o M 911

LR Y 5 Sl A O, Rl — 3l I NORIY 43 Aii
PLE . R/NVFTEL H ] GeRE A4 . 20 25 A Y
AR KA AR AL, 5 BOR [E W WF 58 3 %t W — )
Tolt By 4% € (A A5 1 A TR) £ SO0 25 S50 PR e 2 3
FE I T BORR Y Ty Gl 0 4R AR B 22 S 1 et IR AT g
FETPIAEFE ) e 07 W AN TR

T 7K A0 2 Y o AR 2 TR i WS 2 0
AN R IAF G I A 2PN 2 5%, #E O A R B R
PR ST, =48R 5 28, Hare
PV B B 10285 7 G €5 1A AR B0 44~58 1 4 1T
R ) e e AR AR B 58, v 46 Ay I g
Bepigeafi, HAY R s sopi e afhk, Yy
AR B0 108, FE W) 1 JE (Syngnathus typhle)Fil
55 Wi e (Syngnathus abaster) ) e AR AR F44,
22%F Y {0 A 4 Oy ST v S A 22 RL YL B AR, 145 522
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Latus) ) e 40 R A Bt k44, o 2106 Ay 3T 5 350
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Chromosome preparation and karyotype of the
lined seahorse (Hippocampus erectus)

LIU Xin', ZHANG Dong ", LIN Tingting', ZHOU Liging
(1. Key Laboratory of East China Sea Fishery Resources Exploitation, Ministry of Agriculture and Rural Affairs,
East China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Shanghai 200090, China;
2. Key Laboratory of Sustainable Development of Marine Fisheries, Ministry of Agriculture and Rural Affairs,
Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071, China)

Abstract: Since the lined seahorse Hippocampus erectus was introduced into China in 2009, it has become the
major aquacultured seahorse species in China. With the development of its aquaculture, the genetic quality of the
species should be evaluated to provide fundament for artificial breeding study. The karyotype is varied among spe-
cies, and is directly related to the genetic quality. Thus karyotype is the basis for identifying taxonomic status and
study on phylogeny of a certain species. Study on karyotype would contribute to the studies on the genetic identi-
fication and community analysis. In order to explore the cytogenetical characters of the lined seahorse H. erectus,
the metaphase chromosome was obtained from the dorsal fin of six-month old fish by colchicine incubation and
hot air drying methods. Clear images of the chromosomes indicate the dorsal fin is an appropriate tissue for chro-
mosomal investigation in seahorses. There were 22 pairs of chromosomes in diploid (i.e. n=22, and 2n=44). The
karyotypes of both sexes were examined separately. There were significant differences in karyotype between males
and females, male karyotype formula is 2n=2sm+20st+22t, and female karyotype formula is 2n=1m+2sm+20st+
21t. Heterotypic sex chromosome was found in female H. erectus, so its sex chromosome belongs to ZW/ZZ type.
The preparation of chromosome, karyotype and heterotypic sex chromosome in the lined seahorse were reported
for the first time. The present study lays a good foundation for studies on cytogenetics, genetic breeding and pro-
tection of genetic resources of the lined seahorse.
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