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Summary

Morphological characteristics, length composition, and genetic variations of
isozymes of Damselfish( Chromis sp. ) had been studied for the determination
of species groups of these fish in Cheju Island, Korea. Fish were collected
from six different stations along the Cheju Coastal Waters from January 1986

to July 1988.

1. The length copmositions of Chromis sp. were various among the sampling
stations in the same year and were various in each sample in a different
sampling year.

2. Sampled fish in the Seogwipo station were composed of various age groups
and the oldest group among them was 7 years old. |

3. There were three modes(42.5, 44.0, and 47.0%) of relative growth {(body
height/standard length) X100}. There were no significant relative growth
values of the length group(5.8-6. 4em) of a sampling period(July 1988) at
Seogwipo, Moseulpo, Donggwi and Seongsanpo stations.

4. The fish from Hanrim station showed many genetic variations of phenotypes
of a-GPDH, SoDH, and PGM. There were some genetic variations of ACP
in Moseulpo, Hanrim, and Seongsanpo stations. Also, 2 genetic variations
of LDH and 3 genetic variation of MDH were found.

5. According to the results of the modes of relative growth and the genetic
variations of Isozymes, it is possible to assummed that there are more than

one species of Chromis in Cheju Coastal Waters.
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#te] & (Chromis) & =2l &4} (Pomacentridae) o] B3lt it HREN: MM A &
2utel ol LA EHGEN R 2l B hELUH Y EXRHEE Ry ddig
Wl 5 25 fisk 9o v (Aoyagi, 1941:Carcasson, 1977:Randall et al, 1981), &3]
KAEE o] 8B4 okAlol 7 7] '884F TR I AL AZIE FEMHES FE KEHEA
EES fffol 7= sheh (i, 1983). Aelgfiol Bale HE FAu 54, SHIES,
P, Aeleld ZhA] o kg Fo PE S MR dd 5 kRS 71E
22 3e HAE fifell= 1IARK, 1971) o], A2 =} oint Z el 21#E(Randall et
al, 1981)¢] 7r¥islel 2Ach.

BN HE Aels o4 sidkidlol sl 2ol el ZRE el ey
e e gk e ¥ RS sl WY Bl eSSt A=A
Zabeta A AA L, AN E v X3 &R 4L BHECE ] &3 Biseloh ¥4,
£ el Aol A& AN Isozyme] HHH S hL80y Hheg 1M
Shol B f5479) M-S @resol ¥eh $4% w8 (Tsuyuki et al, 1966:Nyman,

ok

1865:Hewitt et al, 1963 8k /54, 1984) 22 #Htifsla Qo)

wtebA] zpelgo] R w2 i8R Fo P 151t Hste HMRAaH
[sozyme Pattern2- Statchgel TR kEIC 2 A A3} Hhik[Ee = RE ZASlS A E
o] sriel oHE REEN) BHE ATtz & HREE 'Kstdch
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A el A Mk 19864 1H 58 19884 7H 7hAl EHIE FEE @ NS B
o2 AAlR, e X, 3, A, AL E JdYz st (Fig. 1), o] xelA
HER AFozd Brgny o Wik hilie H8sgdd

IRER R doll A ZEESNY i 2 2ol FIHE 2 e S (R & 200R) L
Th4E &4 4k ¥ BR 8% %5 0.0len, $2E2 0.01¢7 A stz fasel
peiesn ko] BARX(10°XBH/SL) & Al4lslod fa M-S W3l 25 Ehaat &
B HOES St o] ERIKEIH PR Aeoldde IR (X F e, 50R) -T0CHIK

126°00 33°40°

pats
X
Seongsanpo
Q Sage Seogwipo
TMoseulpo
33°00’ 127°20

Fig. 1. Map of Cheju island showing the six places, at nearly sea coasts of

which specimens of Chromis for the study were collected.
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n W E o] st ACAA MK % d-e ol HHE el FAN 21%4
Homogenizer buffer(0. 05M Phosphate+1m¢ EDTA, pH 8.0) & 4ol A (Rim .05
B (0~4C, 10,000rpm, 15870 A7 #% 1%HS 2%, KHZ FA3Igo o SR
s 2s) A ASE 712A L (Sigma Chemical Co. #AE) & A&3ted 140X 200X 702n
a7)9) ofz el Astel 12%9) MY AL WD 2~3A47 F 3mY = HA A HKptE
Apola B8 o nlEo] 5X10m2 79 o722 H (Whatman No. 3)oll Z23] 3 A
o =8 21239 = Bromophenol blue§ Tracking dye& Aokt T RB
#(Table 1.)& A% A7|d5H 2454 (Table 2.) & HolA AH&-shsdrt

LA

Table 1. Starch gel buffer systems used to resolve 9 different protein and

enzyme activities in Chromis

] E; C. A\'gm?errg - Enzyme 'Locus busftfaer::ygf;m
1. 1. 1. 8 a-Glycerophosphate dehydrogenase «-GPDH 1, 2
1. 1. 1. 14 Sorbitol dehydrogenase SDH 1
1. 1. 1. 27 Lactate dehydrogenase LDH 1
1. 1. 1. 37 Malate dehydrogenase MDH 1
1. 1. 1. 40 Malic enzyme Me 1
1. 1. 1. 42 Isocitrate dehydrogenase IDH 3
1. 1. 1. 43 6-Phosphogluconate dehydrogenase 6-PGDH 2 3
1. 7. 5, 1 Phosphoglucomutase PGM 1 2
3.1. 3 2 Acid phosphatase ACP 1




Table 2. Starch gel electrophoresis buffer system (Electrode buffer)

Buffer system

No Stock buffer Gel buffer Electrode buffer
0.076M Tris 0.3M Boric acid
1 + +
0.05M Citric acid 0.06M NaOH
+ (pH 8.7)
Distilled Water
(pH 8.2)
2 0.9M Tris Stock solution Stock solution
+ + +
0.5M Boric acid Distilled Water Distilled Water
+ (pH 8.6) (pH 8.6)
0. 1M EDTA-2Na
3 Electrode buffer 0. 1M Tris
+
+ 0. IM Maleic acid
Distilled Water 0.01M EDTA-2Na
+
(pH 7.4) 0.01 M MgCl,
(pH 7. 4)




M. &% A FE
1) RS ¥ B K5

Fig. 2= iyl @2 7& el d s R#kolct. 1988% 7H 9 A=z A (Fig.
2-A) % B, S RETY MEWMIERY 2-=5 7.0~7. 4mol AT
- =5 5m, AHLEL olE2 fH27]2] 6.4~6.6molch olehzto] [E4EE A &
ojalgololx B73lx, tbidil RS MRIL H 2ot He AL o¥E F MR

2 R 12m (253, 1987144915 &)l Heslwd A3 2RV Ade Hes
gt

=, [W—thge] e EMkele} sidjels £ det & £2RE JElNZIE g
A AEe 7% (Fig. 2-B), 864 7THS 2-5, #1 5. 3cmell v]3led 884 7THY 2-=&
£#6.5m% 1. 2em 2 A £ 29 A-(Fig. 2-C), 87F 4H Y ik EZ-EZ+= 10.4m=2
864 4H 2 6.7cm §oik ot # demlh L T WEHolels AL 2 BEho] o} 2d=

As B

Fig. 3¢ AAZsE A2l59 HY fR#mkolth E—stdie fRMEK W35
Blysst7) fgolch. 12HYE 6H Aol A2 Eol ikfE o #RLUTAAN HAste2
o) 85 % oyl gL A gtk walq 3H Y HAS AR £2 6HA
11HS Ao =l ot Free hand® {3 EM ik ol Histogramol
A —gEY & HY M RAKS Y EMomihReE Wrislo At o)F R
9 % Z-=& RS FEste P ERBEAR, kR 2R AT 24 B
RaAdA FuEEstA R ol = shvtel BE Aoz Hisch F#kEtoletd 118 A
o2 By 4 2mz ol mAE] o153 7THol 5. 2en, 10A6l 6.2en7tA] Hox

2enAE WESHE Aoz Bnaav 119 6. 2mblike & Z-5+& Mol lomA = 0]
o2 M lemllRY KES ddx et whebA 10, 4em7b R W= EERv)

e Aoz Hol Hiyol 7l ke g jrEsich v H(1983) = AT K&
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of specimens

Number

201 Seongsanpo

— ’88. Jul. I5 N =200

20 Seogwipo

= __:-‘_I—r{_ h_h 88 Jul. 10 N=216

20 | Moseulpo
L T 188. Jul.9 N = 200
1 1 ] I l |l |
20 ] Donggwi

- ’88. Jul. 8 N=144
ol o M 1 L 1

B
Seogwipo
20 86. Jul.27 N =120
1 ~
’88. Jul. 10 N=216
20
al 1 1 1 i 1 J 1 1
C

Moseulpo

’86. Apr. 3 N=104
s 1 1 /M

— e
U=
'87. Apr. 15  N=78
OL,,‘L i 1 1 1 1 1 i 1

49 5 6 7 8 9 . 1o I 12
Standard length (cm)

Fig. 2. Length composition by stational groups.
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specimens

Number of

20 186. Nov. 4
i N=67
20} 186. Oct. I9
N=120
r—
20 '86. Sep.25
- @ | H | N= Il
20 ’86. Sep. 6
- N=123
T
20+ 186. Aug.23
| N=128
[ B ES
20+ 186. Jul. 27
— N=120
bl el P U
20 186.Mar.27
T N V"
O L.ﬁl 1 — TM‘ i 1
4 5 6 7 8 9 [o]
Standard length ( cm)

Fig. 3. Monthly length composition of Chromis in Seogwipo.




2doletx RESch M, 1159 MWEMKAA 4.8~6.4m) HBlol gt Hog
Bol gifzol ol whE o #iEso] 1AL 6. 4mblise) B ¥-5 MBL KEO|
B B EE M RRAERAA 47 Hgor #EL 55 AUk

Fig. 4= AAZE #els9 Haold. Fig. 4-a+= Fig. 39 11H¢] mMAs = 7%
2 w-x ol 4 3cnoll H3HE iR Hoolx, Fig. 4-be Fig. 39 10. 2cmoll Bsh=
fAgs el Hfolch #Rkr, T2 5ol oJxslo] 140l sidsls FHRAANY THE
Bof A2 Eine) gkl glol WA WY & ek 2 BRHE T2 2%
sl ek (A%, 1969) & A=}, ®(1983) 2 HsolA s A 2] 5 EIPEL 7L 7~8H
olefi= Mol A r& 7~8Holl Hitx HEfizt A AL 2ol A2 Bl r,= FHA
st 1A EEQl wire 2 #Ed 4 oleh. webA Fig. 39 11H9 g R#EKL

A

19865 2] 11Ho Mgxl Zolo 2 4 2cnel MASEES 1985% 5o EIS F£HhoR

o

24 s xich = Fig. 4-be] WA 74 sidse ez o9 5y £5<Y
& 4 olch webA Fig. 3ol velvs 2 2-=& R Raolstsl o £#S

2 T

welsls EiskHo s g s



Fig. 4. Otolith of Chromis in Seogwipo '86. Nov.

4(a:4.3cm, b:10.2em)
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Number of specimens

Fig. 5+ 10°XBH/SL] #tut %) #m2 vhebd ZAolch Cassie(1954) o ol
o)) M FEMAAL-S = Hox 3L L FiEsts e ¥l Histogramel
23 EMTHHES Free hand2 4 28ich. AALE i 42.5%9) =-=§ Zt=
as st 7bA ko]l Vel T RETE 42.5%0 44%S R-Tol @ik MEiEst A
m%E vlg 2 BAatMsdT AAEY APt 4% &8s iR 7 42. 5% &3
mem g e w g2 Vel =8l 42.5%F A [E#al 47% Bele i ¥
HBlol fil thbk R el Y58 W Aol 4R TS AT Kibarol 44%l JE3t

AR o) u]gro) Bhokrl. 4ARe R 8wl 41~49%2) fHEE7) SHY-E2 AR 2l
20~ Seongsanpo
A
20} Seogwipo
201 - Moseulpo
i ;ﬁ:d;
20 Donggwi
0 E% == =t X .

35 40 45 50 55
100X BH/SL

Fig. 5. Relationship between of body height and standard length.
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ol & & Mmrshl 40%LL T oll Bsl= g T2, 42.5%, 44%, 47%0] & Z-= &

= F2/9 3 AHolx o] sl £ Belch. ¥, Randall et. al(1980) el
o) 3l=d BH/SLY 7isrio] 34~43%, C Vanderlilti, 40~53%(2% 48%LITF)= C
zanthura, 55~64%, C. ovatiformis, 53.5~60%, C. chrysura, 49.5~58%, C.
analis 2 srislgdel. & HAY #4977 Randall et al. o 89 C ranthura o}
C. webert 2] 40~53%0l B3l 4% 9} w]x3lcl. Fig. 2-AclA #4279 %o
uh& REE Fol7] S190 40 kol A f2 1k 5.8~6. 4enAtol o iR, 15 FE 31
AENMES TS #5228, BH/SLZXS F¥yfdol 57k Bolx] §stet. &, lW—itk
ol 4+ BH/SL®l 5 7F vhebuvbA] ket

2) B#HE BRKHS AS i 2R

ol 2ol A o SEHEHIK ] 2 ] 1R E szl Bel EME 67
ol A ke el MAEAE oS Yl 9 IsozymeBRikEN S Rifh
30, temE 2249 RE Jeluln ?lE «-GPDH, SoDH, LDH, MDH,
PGM, ACP z8]x xe]7} A9 ¢l IDH, 6-PGDH., Me2 R4 = ol

Fig. 6-acl 4 «-GPDH&} KMAE 27 vep il gl AAZL, Aok 3702 AHA
2], REFIL, QAT 4 g=lger KylEledl &=liels aGpdh-17 aGpdh-2
Alololl Wi B8l = band= % iRATRELE fFirdtc A, EHET S 91kt <49
#3F Zal=] 5 slz] oje]$ 2l Wurzinger(1980) 7| fHZCHE 8 o} S 2] 7} %Ki
3l
of. &, WEIE 7 A (1984) ol fk3t=d %21 ( Cololabis saira) vt 7} 2] (Amnodytes

cir

=

0o

V(G Bulinus) 9 Isozyme %R gollA+ A (Hybrid) 28 #Ess Q2

r]o

personatus), =Aul%(Acanthogobius flavimanus) &) band4+= 7 el 9} FAYE
37M, &A= 4E FHSD det: Hnste Aok AlFol 2114 «-GPDHY
S eftme2 & fikoloh SEEIA JEhE ol 1RRE BlKold
SoDHell 8} vetit= k% (Fig. 6-b)2 3719 band2 4 SRHKS KIHstn
A= TRAES R o & i B# A2 o bandd] #7177k ERF ey
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o - GPDH
m o pm == [ s B Gpdhd
]
B == pgu B = s .2
a— —— B Gpdh-3
A B C D E F
Fig. 6-a. Starch gel electrophoretic pattern of a-GPDH.
+
SoDH
[ Sodh-1
Sodh-2
o - Bl S
[ Sodh-3

A B C D E F

Fig. 6-b. Starch gel electrophoretic pattern of SoDH.
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78 B¢ BREKE Geb i ANen SUEL BN EMD vt 2y
Aoz #HIET & At A5 (Fuguvermiculare porphyreum) ol A= % RiB %ol oo
] band®] 4+ 3/MMEH F7to B2 R4 band?t HTEslz gevt G Bulinus9)
SoDH-= Enzymatic activity 7} 353 4 31531 7] 7} ol8d- 2122 #Hs=ln gl
A FsE M = o] Isozyme®] band{® -2 HIFESHA] 4ok o vt KIHKERS Wl dES
Brybeted AlS ez BRBES Jebdn AT T & Ak

LDH(Fig. 6-c)oll 4= bandfg o] WiEX] §okovt g8y 2 iffho] ot Isozy-
mee] it Ldh-45 LMt e AAZL, 252, A4ZE 3709 band§ XK B3}
agle AbAE, #E, FAEEe R KYlEd e & M-S Gtk o)
Ao —istA xH =T Adeh. Ao (Oncorhynchus keta) ol 4= Ldh-17} Ldh-24}o]
ol #Hg band7l $H VAT A+t Heg #Hay=gleony @ Bulinuse) 749, =&
flicl 4] LDHS} itk goleba #iirste laleth. wheba LDHo o3 g % Re
A 2&reg e #HEd 4 Ao

+
LDH
B o Bm BN mm o o
Il BN =N BN g g Ldh-2
BN N s BN EE EE (-3
- mun BN Ldh-4

A B C D E F

Fig. 6-c. Starch gel electrophoretic pattern of LDH.
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MDH (Fig. 6-d)oll A s3] %R+ 3709 RHYE etz A= NALES 470
Mo RHMol AL B A U MR FHES deluz A Ve e a7
5T 4 e Mdh-4= A4 ZolMst figEsln du Aol 4= Mdh-19
WA= okch. GH, %03 (Oncorhynchus masow) ol 4= 3712 band2 4 Mdh-13t
Mdh-3+telell £ £RBLE S et Qo) &y Lo} o) S G A g7z
oL, B4 (Sebastolobus macrochir) ol = 6708 band2 4 4] B MRG0
RAEE Adv Aoz #HiEstz Yot G Bulinusol A= et ks NADPS
AHE 2 @l band7b L E A @gke NADSE cofactor® )4 2704 bandr}
sl o @WE = 25 buffer systemoll @M 815 ol Sebols @4 (K-H,
Wurzinger, 1980) 8t 2ol A2l & 2] 29+ fih [sozymeol ] 8} R 478 Hol o},

PGM(Fig. 6-e) 2| 7%, LDHA & ifitte] 73t @A 2ol =2 MRl stusifol
AT A glodet 3708 band§ vel Qe 242 E 2 Pgm-2¢ Pgm-34}o]
of band& Mt = A A7 1R Rz Jeldn . ol @
Bl%g ol Wi ik#h -2 &0k, 5 3] Running timeo] # Roll 9§t Alx|9) WEES FeHI3}
7l 18 5417, TAIZE, 12A17 R IS Fel sl s o] £ oAb el
4ol band7t 1070, FAbxol A= 670 band7h el =l 94 R EE
(17 o ftol wh& B AErt B0 4TS 2 Qe RO B Hs (KR, 1984, 1986) 3
2 glgle

ACP(Fig. 6-f) 9 %+ eipimez 249 KRS Jeldz Aded Acp-13
Acp-2#telell bandd EHtL Slv 252, T, HAZEAAE EMH ool
uh e BRI HAEST e Ao #HEE & el G Bulinuse] 39 sl frEst
=S T2 HEslY Aded Ao A MR WARRKo REMAA,
A BB A A, Mol A AAA F ALAQ HWES LEsg
oSSR e

=15-



MDH

AB C D E F

Fig. 6-d. Starch gel electrophoretic pattern of MDH,
A : Sage B : Seogwipo C : Moseulpo
D : Hanrim E : Donggwi F : Seongsanpo

+
MDH
- L Il - N e ..
an = s B N Bl Mdh-2
- e |
— il Bl T
]

_ W Mdh-4

A B C D E F

Fig. 6-d. Starch gel electrophoretic pattern of MDH.
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PGM
BN BN BN B B B -
] . ] ] I I Pgm-2
I
— L L . [ ] Pgm-3
— | owen e —Smmm __mmme  smm  Pom-4
A B C D E F

Fig. 6-e. Starch gel electrophoretic pattern of PGM.

ACP

EE = on am o mm W A
] I —

A B C D E F

Fig. 6-f. Starch gel electrophoretic pattern of ACP,



IDH, 6-PGDH, Me(Fig. 6-g, 6-h, 6-i)¢] A< ¢famez A —Eg iGHo]
dolvtz gli=dl Mert 6-PGDH: B (1984) & 5ol N Ao 2 E flolA] BRH
£& vetulz e} IDHS 7 $- A o] (Clupea pallais) ol A= 1070 2] band7} 1}e}
U Zol fEft el el ol AL Mt o] 2 fMid S Bitol A Ao s 33
5 gl o}

IDH

A B C D E F

Fig. 6-g. Starch gel electrophoretic pattern of IDH.
A : Sage B : Seogwipo C : Moseulpo
D : Hanrim E : Donggwi F : Seongsanpo
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IDH

e — ]
5 e -
B e = e
A B C D F

E

Fig. 6-g. Starch gel electrophoretic pattern of IDH.

6-PGDH

A B C D E F

Fig. 6-h. Starch gel electrophoretic pattern of 6-PGDH.
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A B C D E F

Fig. 6-i. Starch gel ecectrophoretic pattern of Me.

A : Sage B : Seogwipo C : Moseulpo
+ D : Hanrim E : Donggwi F : Seongsanpo
Me

A B C D E F

Fig. 6-i. Starch gel ecectrophoretic pattern of Me.
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19864 1 H ¥ 19884 7TH 7L A BMIE i, 6iiRolA] RS Aelse Hge
2R 3 EEY Bt B9 A BB AT EMEM RS Basy
o},

1. ®@gme] BRERAAN £ A5 27, FERMHY & RN E 28}
Asdevd £7 6 —Hutg e #Aole} driels EEMEZE R} BES )

2. BRI (ML) e F BRARS A5Hd ERIFMBREE Yehtn
Ao Fke el Mtk Lo Ao Ene THEL ol

3. Mt RIS KM K(10°XBH/SL) 9 #kS g &%, 42.5%. 44%,
47%°) 32-= 2 Hikslo] 2 FERH Y & MMM 5 —i8 5 (5. 8~6. 4cn) ol 4]
=3 BH/SLY FiyfE %9 £TML Jebuzx ¢kt

4. a-GPDH. SoDH, PGM| & B Mol 4 &3l &My b7 of$ g5 s A
etz 9lole ACPAM = 252, @8, HAZEold MR} @A stz dgloo
LDHell 4= it o] 5%l 98 270 9) groupo.2, MDHol A= 370 ¢] group o2 b}
v glsich

5. BH/SLY ®-= o Isozyme?] iifdity SR 4ol o sbmd, By nikigol
TG A A FE 1L Lol b #E s ok
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