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P IR AR 50 H (2 o SRR SR 5.0%), 2 1
FOUF AL, PRaE /NS R TEEIE 30 H (2 5 SRR 5L
(14 3.0%), 4 B/ INEERRZ . i bR~ RO BT A7 v IR
FeAR 5T 2 WG b, I X TG IR E AT A R
T E

1.2 AFLP &'

121 EFHDNARREAEN & K - 105
Fli 2 32 $E U AE R PR 20 DNA, 8 2o B s
R RNl BE - FH 1.0% 350 A58 s FRL VARSI, =2
J5 ¥4 DNA FBEZE 50 ng/ul, —20 CHEAEFH

122 EFEHADNARBEYIFELERE  HRH M
N Y EcoR1 1 Msel XU U 76 I 3& K 2H DNA , it U]
AR Z T DNABE i (50 ng/pl.) 5.0 pl, 100x
BSA (10 mg/mL) 0.2 uL, Mse 143k (MA) 1.0 uL, EcoRI
% 3% (EA) 1.0 uL, 10x T4 DNA & 4% fifi 2% b Wi (T4
buffer) 1.5 pL, EcoRI P V)i (12 U/uL) 0.25 plL, Mse
LYY ¥ 1 (10 U/uL) 0.6 pL., T4 DNA 3% 2 fiff (5 U/uL)
0.8 L, i 4fi /K 4 /&2 225 uL, PCRAYL 37 CilR H
8 h, —20 CI#-AF,

1.2.3 PCR¥E i #4540 E01 (GACTGCGTAC
CAATTC-A) FIMO2 (GATGAGTCCTGAGTAA-C), %
720 pL S AR R Hrb A 4 g DD 5% 277 ) 4.0 pL,
E01 (10 pmol/L) 0.6 pL, MO2 (10 pmol/L) 0.6 uL, dANTP
(2.5 mmol/L) 1.8 uL, 10xbuffer 2.0 pL, Mg** (25 mmol/L)
1.2 uL, Tag DNA 2 & fif# (5 U/uL) 0.12 pl, JC [ #8 4§

JK AN JE 20 uL, SRR P N 94 °C 1A% P2 min;

94 °C 40 5,56 °C 405,72 °C 1 min, 30 MG ; 72 °C4E
fi15 min, 4 CORAT . TSGR R 20 5 45 H o

TEFH A 3B 5 [ IV E e Bt
KT 14, BT 20 pL R VAR R A AT 4.0 pL T
HRRERL 51 E(10 pmol/L) 0.8 uL, 5[4 M(10 pmol/L)
0.8 uL, ANTP (2.5 mmol/L) 1.8 uL,10xbuffer 2.0 pL,
Mg™ (25 mmol/L) 1.2 pL, Tag DNA R 4 i (5 U/uL)
0.12 pL, JCIEABAKANE £ 20 pL. [ FEFFN: 94 °C
RS 2 min; 94 °C 40 5,65 ~ 56 °C 40 s (FHEFR F &
0.7 °C),72 °C 1 min, 121 ;94 °C 405,56 C 40's,
72 °C 1 min, 30 MG, 4 CIR-AF

124 BERGBMERRERKEX SHHEEY YR
95 CAZME 5 min &, FH 6% 251 5 VN I Tk e ( 79 0k 1k
Jiie 5 PR SCOUUTN 9 T g A AR EE S 19 1) R S LK
50 WHHIAREL K2 2 h F4R Y, AR T .
1.3 HIEFKITSHH

HRAE 53 bm o, %o RS2 g 7 ) e e L A
IR VA= R N /R 7/ iU = A N S
HIIC A “17, JCAr IiE A “07, NTEI Bic o 7, 48
TR O 4, FH Popgen32 8B £ 7847 45
FA5) . Nei’ s ¢4 B A Shannon” s #5458, GeitEF1~7
SO PR AR A5 A AR R P Y
SR R XK 8 , SbT A7 A7 2 2T AR b s 3
AR R AR B 25 5

B 1 LR 2R 7 22 43 T L XC A 56 35 4 T SPSS
INIRECCERd:

2 ZER545H

21 FEFIERESTER

H1 50 HLAS 4 i 4 35 1 KA Mg R 2, 5245 2R
(2.962+0.286) cm, 7¢ & A (1.561+0.168) cm, H
30 HANAKE B /NS AR T AR 2 78 48 RN 5 8 43 0 R
(1.480+0.255) cm . (0.821+0.213) cm, AR J5 2%
YR, RN 2 AN IR ], 7ed FemnX 2 MK
FEPR AR & 22 53 (P<0.01), XF AR 4L IHAY
FEARFNSE AR DG 23 A, 25 SRR W, 45 4T IR 5 2
AN FEbRZ AR 2 I IEAR G OC R (P<0.01),
2.2 AFLP#EFMT EHRIGER

A HF 5% M 884~ Hi Eco RLFI Mse 151 41 ¥4 1. 11
51914 4 b 5 6 T E32-M49, E33-M48 ., E33-M49.,
E33-M50, E35-M62 ., E38-M613% 6 %f 5] #) 44 & X
K/N24 ¥ U AT PCRY 3%, ¥ 48 B B K ¥ 75
100 ~ 1 600 bp Z [H], Horfr 5] %) 20 A E33-M50 % K
/N2 AR A3 A HE S5 R AR 1R o

6 Xt 3| 4 K Vi JIEL 2L /N Vi E 4 v 43 1 7 A
243 F212A4NIE M BRI, BR%F 51 407 AR AR 10 5K
30 ~ 520>, 6% 51N KN 2 L IR 3 e AR
1R Z N M Z LS e an g 1 R,
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Tab.1 Polymorphic loci in large and small size Strongylocentrotus intermedius groups

Sr4H PR Z LR AL LA R 1%
Group Number of loci Number of polymorphic loci Percentage of polymorphic loci
/NEEIAZE Small-size 212 185 87.26
KA Large-size 243 234 92.86

AN KR
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Fig. 1 AFLP fingerprinting of partial individuals of large and small size Strongylocentrotus intermedius groups with E33-M50

2.3 K/N2EBRERIEE S LR 2R AR GR2), J5 22 73 M & B, ORI fIH 4 B ~F- 2

615 8 34 Fr B Ge it 071 464, FH Popgen32 Shannon [GFHE R Nei (G445 B2 24 1 25 /5 T/ N IR A

B 53 0] 355 F 2 Shannon” s 45 B, Nei” s Z8 5 8 (P<0.05), R/ 2 4L AR A L 2R A 10 B 5 25 57
x2 KN 2ABRRAMIBEEREER

Tab.2 Genetic indices of large and small size Strongylocentrotus intermedius groups

LA NI Kl ,

Genetic index, / Small-size Large-size

Shannon’ s 8%k

Shannon’s index

Nei’s$5%%

Nei’s gene diversity, H

0.2860+0.2449 0.3423+£0.2213 0.008

0.1802£0.1723 0.2137£0.1654 0.029
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24 5EKSUHEXBAFLPFRIES T

TEFTA BARIC T, 2 XA, 43 MR ICFE R /N2
AR RIS W i A3 2 5, 22 S 6 o A O
D223, FrhAg 204407 R A I 3 25 5 (P<<0.01),
14T B %225 (P<0.05),

e 2= 5 R AL R, S BXf212,
EVF198FE /N1t 041 vt 338 O3t 8 43 531 24 0.2414 i1

0.1667), 1M 7F K 1 J0 41 rh 6ift 2K 5 AXf1497, AXf290,
BYf880, BXf916 41~ i 75 K I 20 v o B8 (OB 52
43514 0.5306..0.2041 .0.1667 F10.1837), i 7/ N AH
Hiide, AR S, 147 s A8 R AR iy
BB A5 5 S 25 1 /NI (P<0.05), T 23 /M7 a5,
T/ IV IEZH H 3 ) A3 38 KT KT JIEL2E v A A 232
(P<0.05) (£4).

x3 K/24Hi8REIE H ISR ZE FH AFLP L =2 0% EE 651
Tab.3 Number and percentage of AFLP loci showing significant differences in frequency between large and small size
Strongylocentrotus intermedius groups

GlL7/EERey (DAY WA 22 S B I 0L K el /%

Primer combination Number of observed loci ~ Number of loci with significantly different frequency Percentage
E32-M49 40 11 27.5
FE33-M438 41 6 14.6
E33-M49 51 5 9.8
E33-M50 52 6 11.5
E35-M62 30 9 30.0
E38-M61 38 6 15.8

3 g 892G cDNA-AFLP A5 C 45043 51 Ay 43 48 Fl

TEM A A TR BETE D, 73 Fhnid TE
R TR E IR TR XA
PIERARDCHY 73 TARicbiFse, ol LU Bk BRIk S
PRCHRGEA T SR ] LAd i AR 2 A
KRG AR A TIE B M. [ T ARS8
FEA AT WURARYE TR I FE R, TE A
AL AR i 2R IR AL B B R R b
ICTB, LS B R Z [ A A 22 S o
FHX AT ¥ ] AR 4 3 5 H AR R BT 71
kric, HB7E P E R (Penaeus chinensis) -2l 38 o
&} (Paralichthys olivaceus) W T B (m icropterus
salmoides) " AT IRIARAE . IR, BRIBRIC I
SRR R DAFEBERLAER T gE AT, vHER 1R FORS i B2
s, U R A AR C R K, AR AopR s A
FH cDNA-AFLP 7 AR, 75 G BRERAE A (S. nudus) (?) x
) BRI AR (3) 14R 52 FUREA X IR 5248 AR
e R A B B A A TR R AR DG 1Y 43 T B id
PEAT T , IRk e B ER 5 20 T AR g #EA T A
KA. SLfiE I T e At TR AR AR R

424~ % 5 2 M G cDNA-AFLP AR 12 405331 4 38
381234, Fi4b, BHEM (Oreochromis mossambicus x
0. aureus) VK5 FIHTFEHR" F 6 (P. olivaceus)
PO PR " LK FLAN 5 4 F (Litopenaeus vanname:)
HERAEIR Y B FARCHFFE bR T X Rk,
BRI AR S 2 PR B 3 T hRig, 0
i (Cyprinus pellegrini Tchangx C. carpio wuyuanensis)
() 5 KRR 4 PO T ™ o rT LAE g
BB S B b AR S XA T4
PREIR A QTL A {07 "2, MTT AT AR H 5 bk QL i
B> FhRIC, 1% TAERBOR, (H & ] LA I %)
ZAGVMRIRIA AR IO AE 7, 30 TR 45F
PEIR I BAL RN AR ICHH B B IR AL

BEXT IR I 58 22 G N BRI T A I ) R
ROABIGER AT G T L 2015 20 AFLP AR
10, 455 7T B RHAR R BR TC IR I 125 07 18 1T RE 55 10t
JRAE AR DGR o3 F e 6 a5, BRI e (R 3k v A & i
B SR ik A epeis w I AR KR B 1 i AL 2
AT, it HAREIR SR SRR OCHR 7 A
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Tab.4 Characters of loci showing significant differences in frequency between large and small size Strongylocentrotus

intermedius groups

SIS

(VAR LN

4re Group

Primer combination Locus name /NI Kt P
Small-size Large-size
AXf1600 0.2000 0.5102 0.015
AXf1497 0.0000 0.5306 0.000
AXf1470 0.5000 0.8776 0.000
AXf1466 0.0667 0.3878 0.002
AXf1300 0.4000 0.8776 0.000
E32-M49 AXf1100 0.0333 0.6122 0.000
AXf950 0.0667 0.4490 0.000
AXf900 0.0667 0.4694 0.000
AXf320 0.3333 0.6735 0.003
AXf290 0.0000 0.2041 0.022
AXf220 0.6333 0.3265 0.008
BYf880 0.0000 0.1667 0.048
BYf705 0.4000 0.1042 0.002
E33-M48 BYf520 0.1667 0.4583 0.008
BYf252 0.0667 0.3958 0.001
BYf240 0.4000 0.1458 0.011
BYf167 0.2333 0.8750 0.000
BXf980 0.4828 0.8367 0.001
BXfvi6 0.0000 0.1837 0.037
E33-M49 BXf212 0.2414 0.0000 0.001
BXf192 0.5172 0.1224 0.000
BXf190 0.3793 0.7143 0.004
BZf722 0.4000 0.1875 0.040
BZf331 0.2667 0.0417 0.011
BZf312 1.0000 0.7708 0.013
E33-M50
BZf258 0.9667 0.5417 0.000
BZf227 0.4333 0.0417 0.000
BZf189 0.3667 0.1667 0.045
CWf1250 0.8667 0.0800 0.000
CWf799 0.9000 0.2600 0.000
CWf790 1.0000 0.7800 0.015
CwWf716 1.0000 0.8000 0.023
E35-M62 CWf696 1.0000 0.8000 0.023
CWf456 0.9333 0.0800 0.000
CWf422 0.5333 0.2200 0.004
CWf217 0.8000 0.0000 0.000
CWf180 0.5000 0.0400 0.000
EVf801 0.8000 0.5800 0.044
EVf381 0.5000 0.0400 0.000
E38-M61 EVf375 0.5000 0.2000 0.005
EVf198 0.1667 0.0000 0.012
EVf160 0.0333 0.2600 0.009
EVf120 0.4000 0.1200 0.004
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FR BN T A 18 SR T I KA AR /NS AR T R 2
[) 777 1 5000 22 S 1 434 AFLP A 5, Horpr 144
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BRI AR bR Bk R F
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AFLP markers associated with growth differentiation in sea urchin,
Strongylocentrotus intermedius

CHU Guannan, QIN Yanjie, LI Xia, LUO Yaoming

(Key Laboratory of Mariculture and Biotechnology, Agriculture Ministry, Dalian Fisheries University , Dalian 116023, China )

Abstract: Sea urchin (Strongylocentrotus intermedius) is one of the most economically important echinoderm,
whose genetic improvement in economic traits such as growth, disease resistance and reproductive potential can help
increase its output. While in most cases, growth of farmed sea urchin is irregular and uneven, which is called growth
differentiation. This fact restricts large-scale production of sea urchin and increase the cost of farmers. Early selection
on growth traits would solve this problem. It is difficult to detect the genetic essences because the economical traits
are mostly quantitatively controlled by polygene. AFLP markers was used in this study in order to screen the genes
and markers which control the quantitative traits in sea urchin. 50 large and 30 small size sea urchins were selected
from a huge population with the same genetic background and curing environment. Shell diameter and height were
(2.962+0.286) cm and (1.561+0.168 ) cm in large-size group and (1.480+0.255) ¢cm, (0.821+0.213) c¢m in small-
size one. These two indices were significantly correlated with each other, and there were significant differences
between two groups on these two indicators. Sea urchins from two groups were all subjected to AFLP analysis with
primer combinations of E32-M49, E33-M48, E33-M49, E33-M50, E35-M62 and E38-M61. 243 and 212 loci
were respectively detected in large and small-size groups, with polymorphic percentage of 87.26% and 92.86%. X
test showed that 43 loci showed significant differences in frequency between two groups (P<0.05), among which
29 had extremely significant differences (P <0.01). Locus BXf212 and EVf198 found in small-size group, with
frequency of 0.241 4 and 0.166 7, were lost in large-size group. And four loci of AXf1497, AXf290, BYf880 and
BXf916 detected in large-size group with frequency of 0.530 6,0.204 1,0.166 7 and 0.183 7, were absent in small-
size group. 14 loci had significantly higher frequencies in large-size group than those in small-size one, while 23
loci had reverse frequencies (P<0.05). These results suggested that these loci would have positive or negative
effects on growth traits in sea urchins. The loci with higher frequencies in large-size group may be preferred in urchin
molecular marker assistant breeding and those with higher frequencies in small-size group may be eliminated through
selection. However, these markers would also be related with random factors and the next work would be concerned
on extending the scope of molecular markers and verifying the correlation of growth trait and markers in sea urchin.
Shannon’ s index and Nei’ s gene diversity in the large-size group were 0.342 3+0.221 3 and 0.213 7+0.165 4,
which were significantly higher than those in small-size group which were 0.286 01+0.244 9 and 0.1802+0.172 3,
respectively. These results showed that growth traits in sea urchin would be positively associated with heterosis to
some extent. [Journal of Fishery Sciences of China, 17 (3): 448-455]

Key words: Strongylocentrotus intermedius ; growth differentiation; AFLP
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