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Studies on Muscular Proteins of Fish—VI.

Purification of Myosin and Actomyosin from Carp
Muscle by Dilution Method

Reiji TAKASHT**

It has been believed that the tendency of fish myosin to denature is much greater
than that of rabbit during repeated precipitation by dilution.

An investigation was made to purify carp myosin and actomyosin by the usual
dilution method. The preparations obtained at each step of precipitation were char-
acterized by measuring ATP-ase activity, ATP-sensitivity, and activities of other
contaminating enzymes (myokinase and adenylic deaminase).

Crude myosin usually had ATP-sensitivity of 5-20. Some which had slightly higher
values were improved by an intermediate precipitation at a KCl concentration of 0.28

mole/l.
The crude preparations of myosin and actomyosin usually contained myokinase and

adenylic deaminase. The repeated precipitation resulted in virtually complete removal
of myokinase but not of adenylic deaminase.

It was observed that specific ATP-ase activity of myosin preparations decreased
slightly during repeated precipitation by dilution, while those of actomyosin preparations

remained almost constant.
The above results suggest that myosin denaturates slightly during repeated precipi-

tation by dilution.
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Table 1. Preparative method of carp myosin
by repeated precipitation.

Minced muscle

|

Washed mince

extract with 0.45 M KCI-6 mM ATP-MgCl,,
pH 6.4

Crude extract

dilution by 14 volumes of water

les)

irst precipitation (crude myosin)............. I
dissolve into 0.28 M KCl
centrifuge at 30,000 g 60 min.
dilution
Second precipitation......................... 11
dilution
Third precipitation ......................... II1

dilution

Fourth precipitation ........................ v

Table 2. Preparative method of carp acto-
myosin by repeated precipitation.
Minced muscle
VIVashed mince
extract with 0.45M KCI, pH 7.5
Crude extract
dilution by 10 volumes

First precipitation (crude actomyosin)......... 1

dissolved into 0.6 M KCl

dilution

Second precipitation............ PP I
dilution

Third precipitation ......................... 1
dilution

Fourth precipitation........................ v

X AR AR DR Ui, BB A#ED
W LDl A BEo—#E s b il N
TR DB T o JIELS oM E R REEET Uiz,

ATP-ase FHORE  Fob~<5BELD
FSRR oy, 60mM KClL, 5mM CaCly, 3
FURBIVTZ P it vy 0.2~0.5 mg/ml, 25
mM Tris-maleate buffer pH 6.8, 1mM ATP T
Hho Kt 25°CTIT 7y, 16%-HCl0, 1/2 55
Iz o TRIGH IED I BFHE, PR oWl
BT BB e LicY,

ATP BiEL L U ORE 0.6 MKCI 724
VE BT 2~3mg/ml ikt L, 0.1M ATP %X
O MgCly Z#fKBE» & 1mM /e X 51k
nL, ATP FInaisoE 0L HRAC LD
HE L,

log yre1. —10g Hrer.,aTP

x 100
log 7re1.,aTP

BIEL 10°C TFiigys, 2fEOA+ A b v A FHELEE
A& Ui, FO— 20BN 5ml 2 BhE L
L, BEOHEEER 46 BT, Mo— 2R eE
W 2ml T, FEEOTMBEE N 160 AL okEERT T
HDs

peet.:  ATP ZYRINT 2 Wi AE S BROM
pop s

neet.atp:  ATP Z¥Rin Uiz Bofc A < B
DR RLE

Myokinase EMORF® RIGARE 0.6 M
KCl, 1mM MgCl;, 20 mM Tris-maleate buffer
pH7.5, 1mM ADP, 2~4mg/ml 7-AiX<HE,
iz 5mM EDTA TH5s, Gk 25°C, ADP
¥ 5 #%ic EDTA C myokinase O IE% (19,
MR cHH ATP ZfF LT\ %5 ATP-ase
X DKAR, HEHET D A L ER LY,

Adenylic deaminase F{4®R|E AR
0.5M KCI, 50 mM citrate buffer pH 6.4, 1 mM
AMP 4 vv BIU7 27 F 34 v 0.3~0.8
mg/ml TH5, KIGEL 25°C Tfiiaw, EBED
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10% HCIOs DI & v, RiG%x 1k, Sl 8HF o % oWT, 266 mpe ORI oD 2HE L,
LAEKHEREDORE  FTAELEREOWE X, #MmiF albumin fraction V %#iE#EL 1, Ka-—
vy MER X DHEFEE LY, Kieldahl g X > THIE L,

R E R

A FALD A Y RFREL, Tablel RLTHBH L5 INDIVETOLREFROBEETO I 4 ¥
v OB DWTIRE Lk, £ 0f5R% Table 38, 510 Fig. 1 KR L7z, Tiebb (4 ¥ v ATP &
ErbEB L, 1EEGARIBYG okl L, Riic KCl@E 0.28M THBK  Biea 8o
2 EOFRILB LTI olBR LB L TR 5 &, BENHELESTHThLEWELRLTED, B
ERTRINET7 7 L 34y vd, PEBEREIRALILERLTVWS, SOCFREBL 3E, 4EL

Table 3. Characteristic properties of carp myosin after repeated precipitation.

Preparation ATP-sensitivity* |- aﬁﬁ&;@i& ﬂ{i"v‘ﬂ‘;ﬁﬁ Ade;‘gé;&f;fﬁi“ase
1 2 1 2 1 2 1 2
Crude extract 0.074 0.090
1st precipitate 6 21 0.118  0.194 | 0.033  0.040 4.320  7.350
2nd precipitate 2 7 0.095 0.213 | 0.016  (.023 3.580  6.490
3rd precipitate 3 4 0.098  0.197 | 0.008  0.009 4.900  6.480
4th precipitate 3 4 0.0901 0.174 | 0.005  0.006 '

* log 7rel. —10g 7re1.,aTP/108 7rer.,aTP X 100

** gmoles Pj produced/min./mg of protein
*%* ymoles ATP produced/min./mg of protein
*x _40.D. at 265 mp/min./mg of protein
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ATP-ase FEHE > TIE, L0 EB L H D
2% 1 EOlBEET o3 n 0, 4 EOFRIL
Bea T e ol I1c % £ Th T Tikd 555
ATP-ase {EMEDHEENEA Lic,

—77, KEEZAFLETHY, ADP2b6 ATP
% BEPE T 5 B, myokinase 1 o\ T,
Table 3, X0 Fig. 1 wRLAEXOKR, Foif
0 . . . . Mz, FREBARVIETC LR I2TELLES
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BERWE ClIAis b o myokinase DIRZENED Hh
7eo UL, 1ENEERRESLA{Te5 & 50% DAEo
O~ Myokinase myokinase 23D I, Fic4 @AY j@‘}“ &,
-0O-; Adenylic deaminase X OWEHERE £ A ETe {TeD T e, 3EHTRDTC
-X~; ATP-ase , 3 DOTIE 90% Ll ko myokinase pigrEIN/D

Remaining Activity
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Fig. 1. Enzymatic activities of carp myosin after
repeated precipitation.
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Fig. 2, The reaction products from ADP with v 5F
myokinase included in carp myosin. ¢
Dowex 1% 8, 1x8cm., HCI-NaCl solvent i
system. 3r
Upper; 4th precipitate, bottom; 1st
precipitate (myosin) 2
Table 4. Separation of adenylic deaminase from !
carp myosin by heat treatment. " L
0.5
Adenylic _ Protein Concentration (g/100 m/)
Preparation deaminase zﬁ:;l;\l:i t@ii l
| activity* % . Fig. 3. Relative viscosity and reduced
Original 0.827 0.154 viscosity of carp myosin in 0.6
M KCl, pH 6.8.
Aepetremat | om0 e |
: ‘ ! (O) First precipitate, (x) Third

precipitate zsp /C = reduecd visco-

* —/ absorbance (0.D.) at 265 mg/min./mg of . ! . N
sity, 7. = relative viscosity

protein
*% pymoles Pi produced/min./mg of protein

DELZBRD, .

W, HRLEY 1T bnd, 47727 3 4+ > v myokinase DIEMEY A 4 VA7 =
=} 7T 7 4 TR Lz, 970k, myokinase 17 LA RnARM A Dowex 1x8, 1x8cm, EMRE
B 1w Lo TR LIk RA Fig. 2 @R Uiz, & DRSS 4 EREFUWEAT 500k s 4 v v T, 8
LTzt ADP 1z & A EZE LT B4, myokinase OIEMEITFRD bhisioicny, 1EIEGHE
FBE AT oot t 4 Y v TIEED ADP iz LA &, ATP & IMP /oo Tkby, ToEMNEFRLIZE
L2 APTOTHS0b, HEAE myokinase FHHEAFER I,

Adenylic deaminase [ LFERN LW HATR X 5, FRUBAEDET T TRREALRESHT, &
EEOZELL 3 MOFEFILET 80~90% HoTi i, KN DRER & OWABDHA O THES R
TWw5 L5l HErbo adenylic deaminase 12 3 o o v & BR C EEE LTV B 2B R B B D3E A
B, ZOBRIIF Y VERELHMORANLBETHE, chICEL, =4 BRI O LickE Ry
Table 4 2773, ZOFERNSHE SN X 51, Bwoxt UCHIERZE s = 1 A adenylic deaminaseid,
51°C, 17rEomEaiE ot & B R A b2y, BREEL 4~ ATP-ase
EMBC Lo TEECREL, MO, ChLOMRIELNEDOLDTHSL Z ERD bR, F727
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Table 5. Characteristic properties of carp actomyosin after repeated precipitation.

by | ATRenstvion | ATRasw | Myokine | Adenyle depynas
1 2 1 2 1 2
Ist precipitate 124 0.307 0.316 0.056 0.108 0.767 0.942
2nd precipitate — 0.320 0.332 0.019 0.041 0.761 0.857
3rd precipitate 126 — — 0.013 0.028 10.610 0.748
4th precipitate 120 0.290 0.316 0.013 0.017 0.580 0.720

* log nrel. —10g79re1.,aTP/10 Hro1., aTP X 100

** ymoles P¢ poduced/min./mg of protein
**% ymoles ATP produced/5 min./mg of protein
*k% 4 0.D. at 2656 mp/min./mg of protein

7 b 3iAvvdo adenylic deaminase EHEM I 4 & viRFDFNICEN T DEWVETHD Z &b,
CORERS 1A YV ERE LT B Z L kol )

ek, HERUREY 1E, 4@ T7o% 4 v volEyBliEL, Fig. 3 KRk, & oI,
FIHSEE 55 X ORERMELZ LA CAUT, WY TR ifis X <—% L, 1.90 (g/100m)™" kR
L7, .
DER, 1A Y VIEDOWTTRR DR EOFREBE R 7 7 b 1A Y VIRDOWTUEA LA, Ticbb,
AAFANST 2 P34V T, Table2 CRT X5 InBIVETDT 7 b+ § 4 ¥ v OREEITDW
THEBMES Lic, £ ofift% Table 5 Rk L, ATP REXFRILEY 4 B0 ET L, PRV
FATEAECH Y, bTHTED LD, TTOREEERBI DI X CHRZ B,

DM, ATP-ase jEHX1ER D 4 BEOFFHLBEOM, BELAEEMRL, 3R ChIEEYR LI,
Myokinase (. 3 ~ 4 [EOFFULE DM 0 B L TEESFHCHDY L, T 0 80% (XFREHRD - Lavbi
fz, ¥ adenylic deaminase (31 ~ 4 AN\ 7= B HFUBEIT Lo ThHIE LA EHRFESRT, LoEH
XK E R A i ote,

% %®

—BCEESN A A LTS S s 4 v ik 5~20 ofiflo ATP EELYTRT, chboixr vy
#H2EAK KCl & 0.28M (pH 7.0) ©di¥, BETH7 27 P IAYvERORETIE, Z0I4
v ATP BEIIRLPET L, 51, a4 34 v vieon(, KCl EE 0.23~0.25M (pH 6.8) T
LERCBERRAI L ARKNCZ BAD 34 > v OIRENBRICES D7D TZ 2 TR Liedho
120

1AV UEAF VEBEOERC IO THBRE LT HEIL, ZelbarrIhic X, FRKE
#%:TH % myokinase DEEDTDIZIFEIZER TH B, Lich 2T myokinase PN DKBEMELAIXLET
HOT, $AYVRT I b I YVEREELRLT VL 0bh TSP EBROBER, (REEREER, aldolase,
glycerophosphate dehydrogenase 7 &) 1%, BT B BETESLTHSL S, L L, —BCBELLLK
I VVIIZE LD TREETHLONEBTHD DT, HHOBNOBELME, FRIBLDEVED
BT ERBEELOERETWEREN B LD THE L2 & EixBbhic, 2%), —BHE7 27 b
FYE IAVVIDDBRETHDZ ENHOLRTWAEY 23, Z07 27+ 34 v vieonTh 4E0 FR
B Lo T ATPBEOBRANREZ D, IHiT, 1+ YV o Tik1EIE2»S 4 EE 2T ATP-
ase IEHEIXD LA T A HAR D 2B TH 5,

BEIZORE, A4+ VvEBRIa< b5 7 4 2 L BEHRARAT, IWERER LY,

—F, TAFAPBZIT 2 F IXVVRDOWTE, 4 VYVoRA L& B UEANL bh, FREB
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X >T myokinase 1A% RE L 5 525, ATP BEIIPVEL I b A% /R L, ATP-ase [EHEoMn
AZbhighs, T2 R I A VAL A Y VIHANT, P EOBEBRE st 2 B —E e EFXTX
Wik, Teisi> ATP-ase OIEMEIRN Lz 2fc, LL, 77 F3F ¥ ViZonTl, 44 vt
rm= 2774~ EOMAERIBERCET AREILT LA ERVWBIRTH B,

3 #

AEOTAN DA 3+ ¥, WhOLFRIEEBEOMIZ, RED 1A Y vOBEIDIZFLLIFVE
HE 5T 5 bR Twh,

F L TEEIRCR UL FETHEE L, a4 D3+ Y v BIOT7 7 P i Y vz onT, WhRLFER
T a0 R 2B, ATP-ase, ATP Jp, {E7E7 % myokinase, adenylic deaminase &M% #5f
LTHz,

A vilso5 ATP EE 5~20 THDH, ZoFwHovrRT b olt, 0.28M KCI T+ 5
L OEHL LEG ATP B0 oz dh 5,

HMIATvBIOT7 7 b 14 vidseo5 myokinase & adenylic deaminase %44 Tk D, FWRILE
#HED KT &, myokinase (LT LA FERETE 523, adenylic deaminase (3£ RFTE Lok, &
R AR VETE, 727 b i v vyD ATP-ase FHIZ LA SELLVWTREDL, I4Yvoth
WA LT L 2 badbhnole, U hofREN S, FRELZEVETHC, b s+ v vokik
NBIZ B X5 Ebhi,
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