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ABSTRACT

Two species of fishes of Genus Liobagrus that had been collected from three
separate river systems in Korea were compared by their morphology and gel
electrophoretic patterns of water soluble proteins. In morphology L. andersoni
from Han River was distinctly different from L. mediadiposalis collected from
both Gum River and Nagdong River. But L. andersoni collected from Gum
River not only showed partial similarity for both groups of fishes above
in their classifying characteristics but also had a unique ratio of body
width/standard length.

Comparable similarity and difference among the three groups were also noted
in their protein patterns of SDS polyacrylamide gel clectrophoresis of various
tissues. The difference was clcarer and more distinct in the gel run with
muscle proteins. A couple of more distinctly different low molecular polypeptides
were detected by two dimensional gel electrophoresis.

Since the protein patterns shown in this study are not only agreeable with
the morphological results but also provide dctailed comparisons, fishes of
Liobagrus {rom various water sources can be classified reliably by gel electro-
phoresis. On the bases of the findings above, L. andersoni like fishes collec-
ted from Gum River should no longer be classified as L. andersoni. Before
naming them as an independent species, the possibility of natural hybrid be-
tween the two defined species, or of a varient of L. andersoni by geograpic
isolation should be tested.
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57k2] (Liobagrus)|g§-2- B)F110 LARGQ] vpIERLKRE S} 208, KRVt AEEND DA w4k
HOAARFIE AA HEEE AR R BlesbA e 22 8ol v (M, 1976),
2l dste] = Eote]l (L. andersoni) 2} As}Abe] (L. mediadiposalis) @] % ffio] <A ¢l
ov] (Mori, 1936), 5r#isk FREM Hdol A Ffitc] glol gkol (RHI, 1939; Eibi, 1976;
#, 1977; M, 1980; wi%, 1980; 4:%%, 1981; IR, 198D).

PAHT (1939) 2 % ffiol JgiEel HiGuigol BHSl aidkoll A L. andersonis} L. mediadiposalis
= 7 AR BLIEst wl/lx}r Phigio.s -ibslol xghebsr efglont, I (1980) -
KRS - Fol B wabvha slgon], &% (19818 WHIKRel 2 we] $hd
L. andersonic] #4454 viehuls 9lan,  BTOKFHE v F Aol A R BAS
Aol L. mediadiposalissl o), KRS 2 BAS T el PEES wel 9
vk woaaEtgl vk, AR (gl elek £ (1981) 0] Ffrel Al - Aldlas 0 (1980) 2] A st
Sp —ssbgi, WHLE 3 GILE L. andersoni] JWRERY WEAA Wb FRE @ A
ol7F A& Bk vl vk K Tl Al = BERE Liobagrusigiel a4 fHI - ARG
RERY Rt KM REES BEAXEES idgiltstdd et HHS =he #RE A%
7)ol #hegstes who] vt

mE A FE

1. %4, HIE 9 BHRAK MH

B 19834E 5AYN-E 9)] Afolel IR, KR 2 HHILARAA #H 5 mmx
5 mme] Fdj 2 st (Fig. 1).

83]ol A A 4fEMFTN A ﬁ‘f‘{ ’fﬁ”/fﬁo‘ #O350MER LA A BN BHES #HAs]
f8ke] Bl A 10% Zzvwheliiol 224 &l50 1/20 mm #1 2] 3] o} MRMIBEEEEC & BIE Bz
algl ok (Fig. 2). Ak %HFH méwufjjf%% Qobs] gleo] AT Sulsh MAL 2
HEA = 200kl A S g AbAol 4] cold shock = JifAfAl 7l 3= WLBE UIBASH] 73, ofr}
vl g A welet e fafirhot kel '%ﬁzz] Aehdl ook 2 ol A Feldd M
¥ zhE 0.01 M Tris HCL pH 7.4 Sbgelew 33 Wb PkEshal oF 20 Yool sk
A& A b s8I e AES- glass homogemzer; JEREsE G vt BB Rk
DB (10,000 g, 1470 F H A Hol P45 AwEs A 429 EAMS Lowrys
(1951 Fjgkel ola @&t vt

2. ERIKEhEE

SDS polyacrylamide gel electrophoresis (SDS PAGE): SDS PAGEX Laemmli (1970)2)
2 g 9fZel A AE S o] 8dle] A (14 em X 12 cm)of 4] &9 ol

FEEERAE Y 1% SDS, 5% mercaptoethanol, 0,02% bromphenol blue, 2.59 sucrose,
0.125 M Tris HCl pH 6.82] &l 100°Cell A 1.5%-7F Mg S 74 wellepu} 50 gl (50~
100 pg) o] BEHES FAstE ol HEXES 0.125 M Tris HCL pH 6.8, 0.1% SDSE 4
H3 3.3% stacking 23}, 0.375 M Tris HCl pH 8.8, 0.19% SDSZ 448 8% separating
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Fig. 1. Collecting sites of Liobagrus in Korea.
A. Gapyeong (Han River) Q
B. Jincheon (Geum Rlver) C
C. Yeongdong (Geum River)
D. Geumreung (Nagdong River) J D

AT
77 Llon)

ol Al 70 VE 6~74 7+ ¥2] 35 Coomassie brilliant bluez ¢14)3}ar 7% acetic acidz 1A
4t SFR %7 BEEEE heavy myosin (3-#4% 200,000), bovine serum albumin
(222 68,000), G-actin (32 42,000), 2 tropomyosin (¥} 36,000)& &3ttt

“KTTBEIKE : SDS PAGES] A} hi HEMe] 714 FRE Aol E e MELE
& ob7te] 448 A 9 eta O'Farrell (1975)9] whol whel “RITTERIKEIS St et (Ahn,
1083). 47EfE%is EE LKB ampholine (pH 3.5~10, pH 5~7)%¢ pHAIFLHIZ & 4% poly-
acrylamidedl o 4] 400 V2 2047}, % 14 7b-2 800 V& 8] & 8,800 V.hre A stgirh.
—RTEEEINENS 0.19% SDSE &% 8~14%2] BELESE 714 acrylamided of Laemmli
(1972)8] SkEa A 2=¥S o] 23lg on], 100VelA 827k ¥k&)F methanolz [t Co-
omassie brilliant bluez A &lA v RS Eo]s] 1351 silver stain (Merril et al, 1981)
skl et

ﬁ S

1. JHEM B R
Y 2 KRR MR BES Hiey] sk iRl o g DA, IR 2 #EEe] It
oF BoEEO) EEIEMR T SREES 2A1g A Table Lol viehd whel ek L. mediadipo-
saliso] = AKFol w}E o] & BolE 4 Qi HILE L. andersoniz= BT Zolel
olol Al = Wiyl L. andersonist 7 7o) 7} A ettt L. mediadiposalis®} B4E I QLo
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Table 1. Comparisons of morphological characteristics between L. andersoni and_L. mediadiposalis.

L. andersoni L. mediadiposalis
Species Characteristics Han R. Geum R. ) Nagd;n‘g R. Geum R; )
n=22 n=22 n=22 n=18
Standard Length (mm) 80~97 82~101 82~122 81~96
Length of upper and lower jaw equal equal lower shorter lower shorter
In% of SL: HW 20.164-0.70 22.26::1.08 19.45:+0.78  19.65:0. 44
BW 14.06£0.46  19.19:+1.15 14.85+1.00  15.16::0.54
BD 14.654.0.49  17.844-1.17 16.91+0.58 16.71:0.28
Number of pectoral fin rays 1,8 1,7 1,7 1,7
Number of feeble teeth 1.7140.59 4.25-+0. 43 5.08:1.1 5.38:40.70
a~3 (4~5) (47 (4~6)

w (Fig. 2), Mafgel SEIEser SEBHel alol A= il L. andersonivi v} L 57} 27) 0]
gow] 939 L. mediadiposalisel 7+-0- 3kl wlglel 9lowl, Wil L. andersoni®] §EEL
B2 1A el doh (Fig. 3. R HWat UAlILS #ERe] & ERo glolot
JLEE L. andersoni®] BEEH. (19.19--1.1503 of = [RGB (14.067.0. 46, 15.16-20.54) 2

>

Fig. 2. Diagram of measurements for the genus Liobagrus.
BD, body depth; BW, body width: HW, head width;
FT, feeble teeth; SL, standard length.

Fig. 3. Ventral views of the mouth part of Liobagrus.
A. L. andersoni (Han River)
B. L. andersoni (Geum River)
C. L. mediadiposalis (Nagdong River)
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Fig. 4. Feeble teeth of the pectoral fins of Liokagrus
A, L. andersoni (Han River); B, L. andersoni (Geum River)
C, L. mediadiposalis (Geum River & Nagdong River)

v % BHEs| =4 Jelyton], BEHE L. mediadiposalise} v} 43519 o},
2. ERIKEIEC i
SDS PAGEe) & kigh: J|IOHES ERKEBRAAE 2 242 qii Fo BOH &
FRol A A skl 23 Eol HEE A& HolFx ol ubwl LEHEEM e BRE=

x| 5 ol c} (Fig. 5). L. mediadiposalisi= w| 3.8t 47}%] 9] 23 F [T A uk kFe] whE& =
o] 7} 17} bandglE # o vejutor} o] band patterng] #FEo] ] ¥ rlrle bl Al oko)
ol Atz n e, t& ZA oA Kiel E o) st gk olo) wdle L. andersoni

= L ELAGR wHE xholst EEESIHh SRILAKRS L. andersomie] EEHBAH-S
L. mediadiposalis®} WijTAK R L. andersonifif]e] ol U= Hpi1HE s A -4 45
woli= band} olizrbebyl AFRa bands ‘e EEHE el o 48 Aol v &p
B OHRe] Wy zhekat ARl A ol SR stg o (Fig. 5B).

HECVES N3 THRICERKENMES el 4] Coomassie brilliant bluei ¢ 483} 2 off 4]
= MY KRHe Fo BORESHES v ot kel i A2 BEERDH
A= SDS PAGEs| 45} 2o fel o] o L. andersonie] Kol whi 3ol& ¥ % ol
oleb (Fig. 6). WEBEARS % 9 &el kst A3l silver staingt Ao 4% LLES)
ol 7h S2io] pebype W OPLM #8709 fRe] Aol WEVE 9 L. andersoni
o] Aol whE 674 LlL—l ol vt EFIEE #alstd e (Fig. 7).

% %

Liobagruslgh fiel A<= rT;E o] #ole} fykEe) iEfEEi%el MEiRRe HKito] =dov
(Mori, 1936), MH (1929 F S R, BHEBRZ BEd 243 Mk~ ETFFES
7ol 7} A g} SREL 0~3/o)wl L. andersoniz, THHO| LFHRTh g A Foll A
PEEIH ) 3~678o)w L. mediadiposalis®, #EET7} A& glowd L. reini (EX71A e, HARE
1#) 2 mEsctste] EEBrt B £2 Kol & vxdgch £% (198D #
JLEES) U Liobagruslsh #AS 5 Mo I ES ioirmh- s ot Fal Al Bl
el iy deleh K FEe Aol A HiVUE L. andersoni= LTFFHS) Flolst Fm
MigEiel BB T 4~ R etk o, R ol gt EigEkel QoAM= FEol aA 2
Aol g vhehi o] fib HEREESLE WS T EFlE Bl 2eE ¢ 4 gk

HEROES R Ed BRkEBReE GEE AR LY BRS e e ot
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HA GA GM NM HA GA GM NM

200~

LIVER MUSCLE
NM GM GA HA NM GM GA HA

GILL HEART
Fig. 5. SDS PAGE patterns of water soluble proteins from various tissues of Liobagrus, after
staining with Coomassie brilliant blue.
HA, L. andersoni from Han River; GA, L. andersoni from Gum river; GM, L. medi-
adiposalis from Gum river; NM, L. mediadiposalis from Nagdong River. These abbre-
viations are the same in Figs. 6 and 7.
Note the species and river specific bands that are marked with initials of species name.
GA specific bands are indicated by open triangles. Also note the similarity of the major

protein bands among the samples.
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Fig. 6. Two dimensional electrophoretic patterns of water soluble proteins from muscles of Lio-
bagrus, after staining with Coomassie brilliant blue. The second dimension was run
on 8~14% gradient gel.

Species specific polypeptides are marked with ‘a’ and ‘m’ for L. andersoni and L. me-
diadiposalis respectively. Circled spots are the specific polypeptides of GA,
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Fig. 7. Two dimensional electrophoretic patterns of muscle proteins of Liobagrus. After staining
by silver stain method, most of the minor polypeptides are readily comparable.
Two ‘a’ sports shown in GA are HA specific polypeptides (cf. Fig. ¢). Among the
many specific minor polypeptides of NM, only two spots are present in GA. GA

specific poly peptides are shown within the circles.
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(%%, 1981) Liobagrus/®o) IS H#Ga ol ol Qeh W, #M, obrbvl 2 Lk
@el o154 SDS PAGEe] o3t BEKBIEe Qo 2 A% 717 e vehd

5% 7} Coomassie brilliant blue @Ay o} 453 Fo} HMBENES SfRMES BES Hin
A7 4 gloleh. SDS PAGES} Z“xITERKEN A A28 Fa BHBEREMEC ¥ <8
et gle AL 2 Belvhe HES I slelw, 453 $LE L. andersoniol A
Wiyl L. andersoni®} L. mediadiposalisifle] }olrli= BEHEHC HiE-deoz A A% At
FrRE mEES W ZEad AL BEEN BES SANSE —FEte dex oHT
H 3 MEAEANA oS FHsiglrh. olebte] B Kkl EOEel S
o AL, FshA Jelhvhe 4R THRERY BEARS LGRS W fEa At A
7+ 5] gl et

whaba] $TEE L. andersoni WyTEE L. andersoni®}t [Fl—fo 2 [EEd & Rkl
olvhs BHE glom, $#ITE L. andersoniz} PEILEES] MEBERA, =& Lil F 8
EARMAEN A = e fEolA e HEE 3] sty Bdte] do= MEEREN, #
HENy R EAGER HikS AR gt pEste s ok

= #

B Liobagrusi@o) 2% fffol dlale] MM i Kt BAHBEY BRKBIES
KARHE sl o

TARERIQL Hitkol QoA EE7LE L. andersonie §R7L 2 HHILA A &S L. mediadip-
osalise} FiHeE Aolrl gl ot $ilE L. andersoniz B4r= = WHEEN kol Lid 2f
Blol ¥-i-Aol —3E nual ohvz MR HWI MiEkE 553 & e

ol e WM W ERE AF 248 4Bk SDS PAGER EEUH Hid A= vetyion,
B35 HAERE EE Rl Eaetdct. SiRAEY ZRIBRAXBHAAAE ©US 5
AatA ERYE 5 AEA BEEC B A

A Pge A 9L BEKE o3 BAH FEES MR s —8E 219 ¥ o
Uzt SMEEAE HEA B s shSAl st g Liobagrusge] Kkel wE ER
9 AL BREKECD daiA AYAUA o) FAE ¢ dee Btk Dk Al v
Zo] B o) Lol A REF = L. andersoni ¥l A BT L. andersonists WER I
Wr o] oF ghvlEm], o] B EyIEES HEMERA, =& biL ks ¥ F7e HAMME
A= Bl Al e S W& sty 98 2o REBINQ HEish LB Eeh

=2
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