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2 Aoz BEadAY(Baldwin and Lake,
1987). WA Fo £8e Pyura stoloniferad
LDH= ¥ 7] R A2 o] Fojzl dd &
i b0l oAt 24 W WA BEAE
Hlwd ff AEolFe stEdeA A ¥ B B}
IR AH Col HE fAER WA F
LDH$} ZEoj 7ol stHeiA CrF 2 FFE2
Z4dolgtn slHtH(Baldwin et al.. 1988).
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FHoz slRga AxRg sRdA Cr A
F%E% LDHS xAFoln Ldh-CHAA}
Ldh-A 2 Ldh-BE 9etes Bt A8
CH(Li et. al., 1983: Rehse and Davidson,
1986). 1 B® 3F HFEES LDH sttt
AAzre] 28 TAE AUl ol BEHEA
A A = 5 slct.
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acrylamide separation gel®d 2.5%
acrylamide stacking gelo] H%% slab gel
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bromophenol bluefdE 1:1(V/V)E 71319
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(1974) 9] ¥i3& Hysk Kim¥d Yum(1989)9]
wigell ofs] AAIBHA T,
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NADHE& ##% 0.05M potassium
phosphate buffer(pH 6.85, ©|3} buffer®
A2 FPAZ g3 0.5M KCI1&# 0.2mM
NADHE #7igt d4d%o] 232 339 10ml
£ 71etgth. Columnl 2% 6 daldo] §25]
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A8 R ARt
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Ao g 43 FAETE #HE WAl 49 &
ALg3t2] gm A HFH
(Campbell et al., 1970)c &8 =433slgon
AL £ ColA 1A HAAZ T HEE A
3t 4°C. 3,000rpmeilA 2083F A4l 228t
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I FEFLR vhEo] M U HPosm 23
HEEGT. old AAEL ML A L9
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complex(LDH-NAD*-pyruvate) &
Az Aol7} len i o]F o] &3tq LDH &
545 288 4 k. (Kaplan et al.,
1968: O’ Carra and Barry. 1972: O Carra
et al., 1974). 5HFFEY A F pyruvate
9} #418 oxalateE sepharosest AFAA b
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7} £3¥ bufferg 7istd HEAZl F

E4 23
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PAste

Lk

%
NADHE &8 AIEE $YA71¥ LDHY
geldl A= n Uelx] child 2 8257 "o

% NAD'E 3% puffergE #4719 3t
Fa9A BE 23 FYEL/ NAD'Y
nicotinamide ring® 4¥ YAA enol-
pyruvates} Z#EAE A3} ER AR 825
o (Gutfreund et al.. 1968:. Kaplan et
al., 1968: Everse et al.. 1971) plain
bufferg A& FUA71¥ e« BE =%
& BHEA &EHT}
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gel columnel 0.5M KCI# 0.2mM NADH
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g R =
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g Alejg dido] ¢ AT AL
o] FZ o EAste LDHE NAD'E &/3
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E4h(Fig. 2). 344l LDH% A=A
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olsla] H&A)7l F(Table 1) FAIE &Y ¥
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3 F 26WA REERE BT &EFHUYoDE
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Hog FHHI
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Fig. 1. Affinity chromatography of LDH isozymes in Lampetra japonica skeletal muscle on a column (25 x 85mm)
of oxamate-linked sepharose gel. Fractions of 2ml were collected at a flow rate 0.4ml/min. LDH isozymes were found

to be in the fractions of the plain column buffer.
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Fig. 2. Affinity chromatography of LDH isozymes in Coreoperca herzi skeletal muscle on a column (25 x 85mm) of
oxamate-linked sepharose gel. Fractions of 2ml were collected at a flow rate 0.4ml/min. LDH A, isozyme was found
to be in the fraction numbers 88-114.

Table 1. Purification of LDH isozymes from the skeletal muscle of Lampetra japonica and Coreoperca herzi

Volume Total activity ~ Specific activity ~ Total protein ~ Purification  Yield

Step (ml) (units) (units/mg) (mg) (fold) %)
L. japonica skeletal muscle

Crude extract 70 11,620 22 529 1 100
Affinity chromatography 6 10,690 1,070 10 49 92
C. herzi skeletal muscle

Crude extract 110 9,328 16 571 1 100
Affinity chromatography 8 5,313 590 9 38 57

"

Fig. 3. Polyacrylamide gel electrophoresis of LDH isozymes. a, LDH isozymes of skeletal muscle Lampetra japonica;
b, the purified LDH isozymes after the affinity chromatography; c, the purified LDH isozymes after the affinity
chromatography stained with silver nitrate d, LDH isozymes of skeletal muscle extract in Coreoperca herzi; e, the
purified LDH A, isozyme after the affinity chromatography; f, the purified LDH A4 isoczyme after the affinity
chromatography stained with silver nitrate; g, LDH isozymes of heart extract in Bos taurus; h, the purified LDH B4
isozyme after the affinity chromatography; i, LDH isozymes of liver extract in Gadus macrocephalus; j, LDH isozymes
after the affinity chromatography; k, the purified LDH C,4 isozyme after the DEAE-Sephacel chromatography.
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Ay THHEARE NAD'E /& bufferd f3l
Al &8 ch(Kaplan et al. 1968: Everse et
al.. 1971). a8y 2 ¥R (Pseudogobio
esocinus)®l LDH A, B934 NAD'E
DAl €& Z1 plain buffer® &%
2297 EHAMEE &EHAT. ol 2y
A LDH A, BAE27F 7189 g A%
7t ore AFEE Fo vsl 498l 21, LDH
By ¥9EA9 AdAFH =9} H48kd plain
bufferg& 4 &9 ez Hud u ok
(Kim and Yum, 1989).
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AU AA FAZH AR FEA ARw)
A2 LDH A, E9&4C A d83< 713
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Az LDH A, S92 e 371 A
Aol FAHAN(Fig. 4a-f). 42 £27
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Zdel LDH Ay $H8E2d dig gy & 7}
st} FP-FA WS AL AS sRuH A
g CE X FHRALE FAS 3
date] AA=EQomz HA7|GE A
A shrEeiA BE 23%E F4
A= AH(Fig. 4i,j). 7 ztzz 2]
LDH A, FH&E20 tig A& 71 A
© SR EA AS ERE el asvie] Ao
AE FAsiin, PAE LDH Cy o A%
STAZE Fd=HA dskeh(Fig. 5b.g).
A%l LDH 9820 g Gz
WA E A9 A Az g
A A BE B E¥}ES IAYFAn(Fig.
C o E2HCA spRelA BRG shRd
&)

]

A gsten AAE LDH Cpol dalr=
2PAZ G ARY (Fig. 5c.d.f). BF
AGgzAA hd WS dE A, EAELT §
A% BN FAetn B, SARLE BEA
£ 9434 AT LDH C,% T8 g4z
e WMEoNE A, FARLT BHAE
HE W, SU8AE 23 gAY
SHFig. 6). A4golste] W wg Az
Ldh-C9) 2% @do] E4dA 2ASA g

£r

Ca

Fig. 4. Reactivity of anti-Coreoperca herzi LDH A, antiserum (anti-A,) and anti-Lampetra japonica LDH isozymes
antiserum (anti-Ll) to the isozymes of Coreoperca herzi tissue extract. a, C. herzi muscle extract (CM); b, CM + anti-A4
(4:1); ¢, CM + anti -A4 (2:1); d, C. herzi heart extract (CH); e, CH + anti-A4 (4:1); f, CH + anti-A4 (1:1); g, CH + anti-
LI(2:1); h, CH + anti-L1(1:2); i, C. herzi eye extract (CE); j, CE + anti-Ay (1:1); k, CE + ant-LI (4:1); |, CE + anti-LI (2:

1): o, origin; (Ag: Antiserum, V/V).
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Fig. 5. Reactivity of anti-Lampertra japonica LDH
isozymes antiserum (anti-Ll) to the isozymes of Gadus
macrocephalus liver extract. a, G. macrocephalus liver
extract (GL); b, GL + anti-A4 (1:2); ¢, GL + anti-LI (1:2);
d, GL + anti-LI (1:4); e, the purified LDH C, isozyme of
G. macrocephalus liver extract (GC); f, GC + anti-LI (2:
1); g, GC + anti-A4 (2:1); o,origin; (Ag: Antiserum,
V/V).

-+
Fig. 6. Reactivity of anti-Lampetra japonica LDH
isozyme (anti-Ll) to the isozymes of Mus musculus. a,
Mus musculus kidney extract (MK); b, MK + anti-LI {1:
3); ¢, MK + anti-LI (1:6); d, MT + anti-LI (1:3): e, MT +
anti-LI (1:6); f, Mus musculus testis extract (MT); (Ag:
Antiserum, V/V).

AR Ldh-C §AA7} 23171 A7) o] ol 3}
FEA A C 282 B 2gHE 84359
o 23y T 4 e Ldh-Ce F85 o
72 LDH Ay s el B, &AL AFHe LDH
Ay THERAY BHEEAT

Aggolel dEFQ Petromyzon marinus,
Mordacia mordax ¥ Geotria australisl
W3 Ao o] LDH A, ¥ BE 9933
Hog whgs A A4 LDHS HAo
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By HERS T2 RAIG Aoz Busg
tH(Baldwin et al., 1987). W&ol Ldh-A
% Ldh-B7} &M wdslo] LDH A, <
B4 THAELT FAYHAY, A, 2 B, B9

2 AeHor Hg dx r)side Bt
°]-r°17<l?‘1 &3ttt (Dahl and Korneliussen.
1977 Sidell and Beland, 1980). Al %2
d44ole] LDHS o] B, $H&A7 W7
(Pseudophycis barbata) LDH B2t C,ol
AHsletH o g fArsle2 Ldh-C7F Ldh-BE
o AA HEHGn % e (Baldwin and
Lake, 1987) opv|xAb Mo ulm A3 <
st LDHO 2438 #4827 Ldh-Cla B3
SFHRTH(LI et al.. 1983: Rehse and
Davidson. 1986).

2 4823 A4go] LDHEY i3t 833y
o] 43 LDH A 9 w83 o2 n|o] 3
F%% LDH syaga Ax Astabiyola
dds] BEAAE & 4 dn, FAF LDH
o} AX) o] st A Crb SR A BRY

£ fFABIER Ldh-C7t 248 $Azxagn B
g Ar1e] Ao atF:AZ Ldh-Col A

Ldh-A % Ldh-B7} ©HEAAD a9 H
= 55 wel Aol ez B £ 9
on SRR BE ARG D& Er) me 3
o2 Atmdr

oleld AIdseitE AYFe] H2zA 9
LDH #9&£52 Ldh-A ¥ Ldh-B7} 2@
3 sHHEHA ASl F2E BY F29} $418)
M, 1% EH Eﬂ?ﬁ!i}fi}ﬁgi Mlad 7%
LDH Ag8% #AMstAwr 5582 zZ4s
LDH #9&a9] 287} o] fo|AA gfo} §9)

T2EY S4o] ¥l&e Ao uehdd
AEEH
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Purification and Immunochemistry of Lactate Dehydrogenase lsozyme in Lampetra
japonica
Sung Kyu Cho, Seon Yong Park and Jung Joo Yum (Dept. of Biology, Chongju University,
Chongju 360-764, Korea)

The LDH isozymes of skeletal muscle in L. japonica, LDH A, isozyme of Coreoperca herzi
and LDH By isozyme of Bos taurus were purified by affinity chromatography. The LDH C4
isozyme of Gadus macrocephalus was purified by affinity and DEAE-Sephacel chromatography.
The LDH isozymes of skeletal muscle in L. japonica were detected in the fractions from elution
with column buffer of affinity chromatography. The antibodies against the purified LDH isozymes
of skeletal muscle in L. japonica made complexes with LDH A4, C4 and By isozymes of C. herzi
tissues. Also the LDH A4, B, isozymes of G. macrocephalus and LDH A, isozyme of Mus
musculus were obtained the same results. The Ldh-A and Ldh-B are expressed in L. japonica
tissues. The structure of subunit A is similar to that of subunit B. The subunit A of vertebrate LDH
may be conservative in evolution, but the evolution rate of subunit C seems to be faster than that
of subunit A.



