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Genetic variabilities of local populations of Anthocidaris crassispina and Hemicentrotus pulcherrimus were
analysed by random amplified polymorphic DNA (RAPD) technique with phenotypic variabilities in
timing of gonadal maturation, reproductive output and size of individuals in Cheju. H. pulcherrimus,
collected from 4 locations during March 1997, indicated that Daepo individuals were significantly smaller
than that at Hamdok, Wimi site A and Wimi site B (ANOVA, P>0.001). Gonodal-somatic index (GSI)
of the Wimi site B population was significantly higher than that of three other locations (ANOVA,
P>0.0001). An ANOVA test conducted on test size of A. crassisping, harvested from six different locations
of Cheju during June 1997, indicated that the size of individuals from Pophwan was significantly smaller
(P>0.0001) than that from five other locations. GSIs of urchi m Wimi and Hanlim were significantly
higher than that from Pohwan and Oedo (ANOVA, P>0.0001).

Genetic similarity, calculated from k13 primer analysis of total DNA, among the six different
populations of A. crassispina varied from 0.67 to 0.92, and the values for H. puicherrimus from 0.60 to
0.73; thus there was no genetic variation among different populations of the same species. Therefore, the
populations are genetically homologous and the observed phenotypic variabilities were possibly associated
with water temperature and food.
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Fig. 1. Sampling locations of H. pulcherrimus, (@) and
A. crassispina (O) in Cheju.
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Azdore] MAske HeA Anthocidaris crassispinash SEAA Hemicentrotus pulcherrimus®] 198 WA 5493
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5 AT A7) dFel s F, 7 wl=e] &
3.2 transilluminatorg- o]-£3s}o] elslr} (Sambrook
et al,, 1989).

§474 wol) vl

Table 1. Primers used in this study

Primers

K01; ATG AGT GGA CAC

K02; AGG GTG CGT ATA

K03 ; CTT CCT TGG TCA

K04; ACT TTC CGA TTA

K05; AAC CTC TCA TIT

K06; ACC ACT CCA TAT

K07; ATG CAG AAG TCT

K08; GGC AGG CCA TTA

K09; AAG AGC CTA AAA

K10; CAG AGG CTA AAA

K11; GGA AAG GAA GGC

K12; CGC GIT CGT GGA

K13; TTA TGT AAA ACG ACG GCC

K14; ATG CIT GA(C/T) GC(A/T) TIT TCT AGA
Ki5; ATC AAA GTA GCT TGC CIG ACG

K16; GTA GIC ATA TGC TTG TCT C

K17; GGC TGC TGG CAC CAG ACT TGC

K18; TTA GCT AAT AGC TGC AGC TAC

K19; ATG AAA TCA GIT ATT ACT ACT

K20 ; GA(C/T) (C/T)TA TTT GAA GAA GG(A/T) TC(G/T)
K21; TAA AGT ACC (A/T)CC (A/T)ICC AAA TTIG
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RAPDEAoll 444 primerS A7) $lsto] thEelol
A A HELA S otolx] 249 DNAZ PCREESD
7 %}, single primery= K13, double primer+ K16/K17 3
K20/K21 Go] & A4S HArh o]4e] 370 primer
setZ 7hx|al BajAAlet EAAY S 8 £ {4
4e A&

Primer set K16/K17- Saccharomyces cerevisiae, Dicty-

ostelium discoideum, Stylonichia pustulata2] 185 rDNAi}
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A & HESo] Qe 7l AAR Zlo] (White
et al,, 1989), 2ZAE-L oF 550 bp2 E%% AFE, =
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et (Henry, 1989). ¥E3t primer K15/162 #ll2f 2 21
54129 Rubisco §H 7ol 24 HEFo] Y& 47|44
olt} (Kim et al., 1997).
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Fig. 3 9l Fig. 49} 7t} HepAdAlel 1y
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gkct (Fig. 3). Fig. 4% 185 rDNAS] fARE FA =&
EA R A RIS % Hojar gl o] WlE+= Fig. 3oi]4]
o} o] F3+e] FEldk Aol 5 Holu}k F AT X
ol HolA gighrt. Fig 4.0l]4] #2= 2 wie (o 550
bp)E Gene Clean II Kit (Bio 101, Inc.)o.2 Ha|slo] o i
4 342 71A polyacryl amide gel-g o]83slo] A7) %
% SSCP (single strand conformation polymorphism)*3
(Orita et al,, 1989) 2.2 EA43) 2 A3 §43Q) Holx
WAEA eksiet

Single primerg] K13l tgt PCR A3} Fig. 29} 7
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Fig. 2. Random amplified polymorphic DNA patterns of
total DNA from Anthocidaris crassispina and Hemicentrotus
pulcherrimus using K13 primer. Lane 1, lambda DNA(Sty
1) ; Lane 2, A. crassispina (Popwhan) ; Lane 3, A. crassispina
(Oedo) ; Lane 4, A. crassispina (Hwasoon) ; Lane 5, A.
crassispina (Hanlim) ; Lane 6, A. crassispina (Wimi) ; Lane
7, A. crassispina (Hamdok) ; Lane 8, H. pulcherrimus
(Wimi) ; Lane 9, H. pulcherrimus (Hamdok) ; Lane 10, H.
pulcherrimus (Daepo) ; Lane 11, pUC19 (Hae III).
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Fig. 3. Random amplified polymorphic DNA patterns
of total DNA from A. crassispina and H. pulcherrimus
using primer set of K16+K17. Lane 1, lambda DNA (Sty
1) ; Lane 2, A. crassispina (Popwhan) ; Lane 3, A. crassispina
(Oedo) ; Lane 4, A. crassispina (Hwasoon) ; Lane 5, A.
crassispina (Hanlim) ; Lane 6, A. crassispina (Wimi) ; Lane
7, A. crassispina (Hamdok) ; Lane 8, H. pulcherrimus
(Wimi) ; Lane 9, H. pulcherrimus (Hamdok) ; Lane 10, H.
pulcherrimus (Daepo) ; Lane 11, pUC19 (Hae III).

19.33(kb)
7

Fig. 4. Random amplified polymorphic DNA patterns of
total DNA from A. crassispina and H. pulcherrimus using
primer set of K20+K21. Lane 1, lambda DNA (Sty 1) ;
Lane 2, A. crassispina (Popwhan) ; Lane 3, A. crassispina
(Oedo) ; Lane 4, A. crassispina (Hwasoon) ; Lane 5, A.
crassispina (Hanlim) ; Lane 6, A. crassispina (Wimi) ; Lane
7, A. crassispina (Hamdok) ; Lane 8, H. pulcherrinms (Wimi)
; Lane 9, H. pulcherrimus (Hamdok) ; Lane 10, H. pulc-
herrimus (Daepo).
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Az dokol] NAs= RebAA Anthocidaris crassispina®t TEAA Hemicentrotus pulcherrimus®) A48 WA SA B34 f274 doje] ¥l
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Table 2. Similarity index as assessed from the RAPD banding patterns of A. crassispina (AC) and H. pulcherrimus (HE),
collected from eight different locations in Cheju. Similarity index of 1 indicates that two samples are genetically

identical
AC AC AC AC AC AC HP HP HP
) (Popwhan) (Oedo) (Hwasoon) (Hanlim) (Wimi) (Hamdok) (Wimi) (Hamdok) (Daepo)
AC(Popwhan) -
AC(Oedo) 0.67 -
AC{Hwasoon) 0.80 0.67 -
AC(Hanlim) 0.73 0.77 091 -
AC(Wimi) 0.67 0.71 0.83 0.92 -
AC(Hamdok) 0.73 0.77 0.91 0.67 0.77 -
HP(Wimi) 0.44 0.36 0.44 0.29 0.36 0.40 -
HP(Hamdok) 0.20 0.17 0.20 0.18 0.17 0.18 0.60 -
HP(Daepo) 0.40 0.33 0.40 0.36 0.33 0.36 0.67 0.73 -

Table 3. Regional variations of test diameter (TD), total tissue weight (TW), gonad weight (GWT), gonad somatic
index (GSI, a ratio gonad weight to total tissue weight) and gonad dry weight (GDWT) of H. puicherrimus
and A. crassispina collected from 8 different locations in Cheju

Species Location TD(m) TTW(g) GWT(g) GSI GDWT(g)
Hamdok 36.413.62 1748+ 4.70 218+1.28 0.12+0.05 0.55+0.38

H. pulcherrimus Wimi 1 36.3+£2.05 16.08+ 2.80 2.610.89 0.160.05 0.67+£0.22
Wimi 2 35.9+2.28 1579+ 275 341136 0.22+0.08 0.66+0.25

Daepo 33.9+285 14.73£ 3.79 2.04+0.96 0.10£0.04 0.29+£0.15

Hamdok 441+554 31.00+12.63 6.23+3.10 0.15%0.06 1.26+0.75

Wimi 47.9%3.59 4337+ 913 7.90£1.29 0.19+0.04 1.06+£0.27

A. crassispina Oedo 47.3+4.20 40.77+11.73 3481217 0.09+0.06 0.93+0.40
Hanlim 44.0+9.81 35.63+15.51 5.89+3.71 0.17£0.09 147+1.10

Hwasoon 4531294 35.69* 6.68 4.09£2.51 011+0.17 0.59+0.33

Pophwan 529+3.62 54.41+11.99 529+267 0.10+0.04 1.68+1.01
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Fig. 5. Variations of gonadal stage by location.
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