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Fig. 1 The de-membrane rates of the unfertilized egg of
Srongylocentrotus intermedius treated with
various reagents for different time
Different uppercase letters indicate significant differences in
de-membrane rate between reagents within the same treatment
time (P<0.05). Different lowercase letters indicate significant
differences in de-membrane rate between treatment times with
the same reagent (P<0.05).
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Fig. 2 The fertilization rates of the unfertilized eggs of
Strongylocentrotus intermedius treated with various
reagents for different time
Different uppercase letters indicate significant differences in
fertilization rate between reagents within the same treatment
time (P<0.05). Different lowercase letters indicate significant

differences in fertilization rate between treatment times with the
same reagent (P<0.05).
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Fig. 3 The abnormal embryo rates of the unfertilized eggs of
Srongylocentrotus intermedius treated with various
reagents for different time
Different uppercase letters indicate significant differences in
abnormal embryo rate between reagents within the same treat-
ment time (P<0.05). Different lowercase letters indicate sig-
nificant differences in abnormal embryo rate between treatment
times with the same reagent (P<0.05).
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Fig. 4 The embryo de-membrane rates of Srongylocentrotus intermedius at different
developmental stages treated with various reagents
Different uppercase letters indicate significant differences in de-membrane rate among different reagents
within the same developmental stage (P<0.05). Different lowercase letters indicate significant
differences in de-membrane rate among different developmental stages with the same reagent (P<0.05).
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Fig. 5 The abnormal embryo rates of Srongylocentrotus intermedius at different developmental stages treated with various reagents
Different uppercase letters indicate significant differences in abnormal rate among different reagents
within the same developmental stage (P<0.05). Different lowercase letters indicate significant
differences in abnormal rate among different developmental stages with the same reagent (P<0.05).
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Tab.1 Karyotypedata of Strongylocentrotus intermedius
Fes AR BE (P B R i 22) B FeHl B AR B (P 2 B 1 22) & L3t
no. relative length (X+SD) arm ratio type no. relative length (X+SD) arm ratio type
1 6.18+0.87 1.11+0.11 m 12 6.49+1.37 1.76+0.24 sm
2 5.33+0.50 1.21£0.15 m 13 5.82+0.68 2.60+0.95 sm
3 5.05+0.96 1.47+0.36 m 14 5.68+0.52 1.71+0.12 sm
4 4.69+0.54 1.34+0.18 m 15 5.21+0.64 2.98+0.59 sm
5 4.62+0.51 1.06£0.08 m 16 5.13+£0.61 1.82+0.51 sm
6 4.21+0.61 1.39+0.12 m 17 4.70+0.37 2.34+0.57 sm
7 3.84+0.17 1.08+0.06 m 18 4.27+0.47 2.48+0.90 sm
8 3.46+0.53 1.52+0.29 m 19 3.57+0.50 2.01+0.48 sm
9 2.87+0.53 1.20+0.17 m 20 2.97+0.57 2.43+0.58 sm
10 2.51£0.50 1.16+0.16 m 21 6.51£1.05 3.54+0.97 st
11 6.92+1.14 2.29+0.62 sm
m 38 ¢ 13 31 W
28 18 A1 33 an

e I I L R I Y

3 B8 g1 &3 Wt

st 4 10 pm

P 6 rf ] kit AEL 4 R 0 e (5 fA v 199 23 24 (A) SR BY K] (B)
Fig. 6 Metaphase of chromosome (A) and karyotype (B) at the blastula stage of Strongylocentrotus intermedius
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BRI MR Z [ 1 25 550 . h B BE AL B R
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62.75%, X2 M T 00 5 B BE & A B AL AL e O
REA B A B A, 08 32 0 O S TE I S2 A BT 1R

Wb ST LT 52 5 1 R i 2 BB A RS B o 52
KGO0 o ASEFIE rf, U A A B R 32K O ) 4K
o0 Y A2 A 2R R AR A W T 236 5 0 P B 4 2 )
FEAE R —B X E R T R A PR A 2 22 R UR 1Y
W, INAEZHE G 60 min AbFHZH 25 AR5 3 5 K
14.25%. Eno ZPYAH| X R I H R 5e e % T
EERIG A Z RGBS, SRR ZE RA 22K, X
Al g TAEARMFGE A, Ab PR 32K B0 5 vk 2 Ab
TR, T Eno 45R Y J5 ik & 7 X SR
R A PR P ARG o R IR KA TR, Ab B
R, EBERM R, XU T LR R, £
JE AR AL TR AZ G B 30 min B35 B e, feoR(H
N 34.75%. BEIEALERSZRG IS ARG, H R BERCR
RN, 5HZOHZEENEGHLL, G2
200 300 At 2 PR AR SR A S
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Methods for egg membrane and fertilization membrane removal and
karyotype analysis of the sea urchin (Strongylocentrotus intermedius)

CHEN Xiaohui, ZHANG Weijie, LI Yajuan, LIU Lei, ZHANG Baojing, DING Jun, CHANG Yaqing

Key Laboratory of Mariculture & Stock Enhancement in North China’s Sea, Ministry of Agriculture and Rural Affairs;
Dalian Ocean University, Dalian 116023, China

Abstract: Srongylocentrotus intermedius is a commercially important sea urchin species in China and Japan. The
chromosomes are difficult to prepare, so the karyotype of S. intermedius is unknown. Egg membrane or fertiliza-
tion membrane removal is a key step in the preparation of the echinoderm chromosome. To identify the optimal
method of egg membrane and fertilization membrane removal, four reagents [triazole solution (2 g/L), dithio-
threitol solution (3x10° mol/L), p-aminobenzoic acid solution (3x10~* mol/L), and hydrochloric acid solution (pH
4.75)] were used to treat the eggs and embryos for 10 min, 20 min, 30 min, 40 min, 50 min, and 60 min
post-fertilization at the 2-cell, 4-cell, 8-cell, and 16-cell stages, respectively. The chromosomes of the blastocyst
embryos whose membranes were removed were prepared by conventional air-drying, and the karyotypes were
analyzed. The results showed that all four reagents could remove the egg membrane or fertilization membrane.
The eggs treated with 2 g/L of triazole for 30 min had an 85.50% membrane removal, 97.25% fertilization rate,
and 1.75% deformity rate, indicating that this was the best method. Sixty-one metaphase cells with well-dispersed
and well-preserved chromosomes were successfully prepared from the early blastocysts by the optimal membrane
removal method. Karyotype analysis showed that the diploid chromosome number of S. intermedius was 42, and
the karyotype was composed of 10 pairs of metacentric chromosomes, 10 pairs of submetacentric chromosomes,
one pair of subtelocentric chromosomes, and 84 chromosome arms. Thus, the karyotypic formula is 2n=42=20m+
20sm+2st and NF=84. The chromosome number is the same as that in previous reports for this species and in other
sea urchins, such as S. nudus and Hemicentrotus pulcherrimus. The karyotype is the same as H. pulcherrimus but
is different from Paracentrotus lividus. In conclusion, this study compared the membrane removal efficiencies of
four reagents, and the results showed that treating with 2 g/L triazole solution for 30 min was the optimal method.
We also obtained the karyotype of S. intermedius. The results provide a technical reference for the preparation of
sea urchin chromosomes and chromosome manipulation breeding.
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