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Abstract

The procedures for the Preparation of regulatory proteins of myofibrill were developed and post-
mortem changes in the regulatory proteins of myofibrill were investigated.

Both the physioclogical property and molecular shape of a-actinin from pre-rigor muscle did not

differ from those of a-actinin from post-rigor muscle. On the other hand, although tropomyosin of

myofibril changed negligibly during the post-mortem storage of muscle, troponin of myofibril

changed remarkably.
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Myofibril
Centrifuge at 2,000xg for 10 min
" Supernatant Sediment |
(save) Resuspend in 100vol. 1mM EDTA (v/w myofibril)
Gentrifuge at 5,000%g for 10 min
[
Supernatant Sediment [
(save) Resuspend in 100 vol. HzO (v/w)
Centrifuge at 5,000xg for 30 min
L o
Sugernatant Sediment [
save) Resuspend in 100 vol. HzO (v/w)
Centrifuge at 15,000 x g for 60 min
| |
Supernatant Sediment [V
(save) R
Resuspend in 200 vol. HzO (v/w)
Centrifuge at 10,000% g for 60 min
|
Supernatant Sediment ¥
(save) R ]
esuspend in 200 vol. 2mM NaHCO3
: Stand for overnight
i Centrifuge at 20,000% g for 60 min
| |
Supernatant Sediment V]
(save) ! . . s
_ ; Adjust pH 8.5 with solid-Tris .
i Add 2-mercaptoethanol to 10 mM final concentration
Stored at 4°C for 65-72 hr
Add 1 M Tris-HCl (pH 8.5) to 10-15mM
final concentration
Centrifuge at 35,000xg for 60 min
| l
Supernatant Sediment VI
(save) .
Resuspend in same volumn of 10mM
Tris-HCI(ph 8.5) (Supernatant obtained)
Centifuge at 35,000xg for 60 min
| I
Supernatant Sediment VE
(save) Resuspend in 100ml of 2-mercaptoethanol mM Tris-HCl (pH 8. 5)
Stand by 4°C for 1-3 hr.
Centrifuge at 40,000xg for 60 min
|
Supernatant Sediment [
(save) Step VI and VE was repeated, if necessary, until Ca-sensitivity of treated
myohbril was lost.
Dissolve in same vol. Weber-Edsall solution (Sediment [X)
Add HzO to lower the ionic strength to 0.15°
_ Centrifuge at 3,000xg for 10 min
| l
Supernatant Sediement X
(save) Dissolve in same volume of 1 M KClI
Centrifuge at 5,000xg for 20 min
v | |
Supernatant X[ Sediment (discard)

Dilute with twice volumeof HzO (Supernatant obtained in Step I
Centrifuge at 3,000xg for 10 min

;

Supernatant

|
Sediment XII
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Dissolve in same vol. of 1 M KCI
Centrifuge at5,000xg for 20 min

Residue Actomyosin

Scheme I. Flow sheet showing preparation of residue actomyosin and supernatant containing

regulatory proteins.
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Fig. 1. Effect of EGTA on Mg-activated ATPase
of desesized actomyosin
AT Pase assay: 0.125mg/ml actomyos, imM Mg
Clz, 1ImM ATP, 25mM Tris-HCl
(pH 8.0) and Kcl at the concent-
ration cited of absissa. 25°C for
Smin,
Relative value:
Activity in the presence of EGTAme
Activity in the absence of EGTA
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a-actinin®| FHRETRS e
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troponin-tropomyosin

actin-myosin interactione]

Resuspend in 100 vol. mM EDTA (v/w myofibril)

Resuspend in 100 vol. HzO (v/w_ myofibril)

Resuspend in 100vol. 0.05M KCl(v/w myofibril)

Resuspend in 100 vol. Hz0 (v/w myofibril)

Myofibrils
Centrifuge at 2,000xg for 10 min
|
Supernatant Sediment |
(save)
Centrifuge at 3,000xg for 10 min
{
Supernatant Sediment J
save)
Centrifuge at 5,000 xg for 30 min
| I
Supernatant Sediment [
(save)
Centrifuge at 5,000%g for 20 min
P
— |
Supernatant Sediment [y
(save)
Centrifuge at 5,000xg for 30 min
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Supernatant
(save) Resuspend in 100 vol. HzQ (v/w myohbril)
Centrifuge at 10,000xg for 30 min ’
]
Supernatant Sediment V[
(save) Resuspend in 100 vol. 0.05M KCl (v/w)
Centrifuge at 5,000xg for 20 min
I |
Supernatant Sediment V[
(save) .
Resuspend in 100vol. HzO(v/w)
Centrifuge at 10,000x g for 30 min
J |
Supernatant Sediment Vi
(save) Resuswend in 100 vol. 2mM NaHCOs (v/w)
Centrifuge at 15,000xg for 60 min
[
Supernatant Sediment [
(save) Resuspend in 100 vol. 10mM 2-mercaptoethanol
Centrifuge at 15,000xg for 80 min
| |
Supernatant Sediment X
(save) Resuspend in 100 vol. 10-15mM NaHCOs;
Centrifuge at 15,000x g for 60 min
l |
Supernatant Sediment ¥
(save) Resuspend in 100 vol. 0.05M KCI
Centrifuge at 10,000xg for 40 min
| I
Supernatant Sediment XII
(save) Resuspend in 100 vol. 2mM NaHCO;
Centrifuge at 15,000%g for 60 min
i |
Supernatant Sediment XIII
(save) Resuspend in 100 vol. 10mM 2-mercaptoethanol
Centrifuge at 15,000 g for 80 min
l l
Supernatant Sediment XIV
(save) Resuspend in 100 vol. 10-15 mM NaHCO;
Centrifuge at 15,000xg for 60 min
Steps XIXII and XIII were repeated, if necessary, until Ca-sensitivity of
myofibril was lost.
| I
Supernatant Sediment
(save) Adjust KCl concentration to 0.6M with 1CM KCl solution
Centrifuge at 7,000xg for 30 min
| l
Supernatant Sediment
(discard)
Add 2 vol. H;0
Centrifuge at 5,000Xg for 10 min
I l
Supernatant Sediment

l

Add the same vol. of 1M KCI
Centrifuge at 7,000xg for 20 min
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Sediment

Supernatant
(discard)

Well-washed Actomyosin solution
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Scheme II. Flow sheet showing preparation of well-washed actomyosin and supernatant con-

taining regulatory proteins.
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Fig. 2. Effect of EGTA on the KCIl concentration
dependence of Mg-ATPass activity of
desensitized actomyosin.

Activies in the presence(filled circles) or absence
(open circles) of 1mM EGTA were measured at
same conditions as in Fig. 1.
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Fig. 3. Effect of a-actinin on Mg-ATPase activity
of well-washed actomyosin
Triangles, activity in the absence of a-actinin.
circles, activity in the presence of a-actinin

filled circles: a~actinin from 8-MF.
open circles: a-actinin from 0-MF.
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a b
Fig. 4. Sedimentation Diagrams of a-actinin from Myofibril

Upper traces
Lower traces

c -

: a-actinin from O-MF (3.24 mg/ml) in 20mM Tris-HCl (pH 8.0)
: a-actinin from 8-MF (3.10 mg/ml) in 20mM Tris-HCI (pH 8.0)

Rotor velocity : 60,000 rpm, Bar angle: 60°,

Temperature : 10.5°C,
Times after reaching 60,000 rpm
(a) 10 min (b) 20 min (¢) 30 min (d) 50 min
]
0.4} o 2
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Fig. 5. Effect of EGTA on Mg-ATPase activity of Myofibril.

ATPase assay conditions, as in Fig.1 except 0.25 mg/ml myofibril instead of actomyosin.
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Table |. Effect of Post-mortem Storage of Muscle
‘ at 4°C on the Amount of Troponin-
tropomyosin Complex from Myofibris.

Percentage to troponin-
tropomyosin complex

f
Sample Protein mg/g MF|
| of 0-myofibrils

0-myofibrill 72.4+1.4 100. 00%
1-myofibrill 72.240.9 99.72
8-myofibril 57.21+0.4 79.01

Troponin-tropomyosin complex was extracted through
the Procedures outlined in Scheme [, as described
in Materials and Methods.

Table [. The Amount of Troponin-tropomyosin
Complex extracted from Myofibrils.

o Percentage to troponin-
Sample  [Protein mg/g MF|tropomyosin complex of
0-myofibrils
0-myofibril 72.412.1 100. %
1-myofibril 70.8t1.4 97. 66
8-myofibril 53.143.2 73.24

Troponin-tromyosin complex was extracted through
the Procedures outlined in Scheme [, as described
in Materials and Methods.
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Wlel ojatal Fig. 6ol vhebdl wpsh o] SBIEY
< 4% tropomyosine] ® troponing LB Ze) B
5 & o] Fegg,
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A, Table Ko] &by wts} o]  &-myofibrile] 4
@]  troponin-tropomyosin complexs] Y4 & 0-

poning)

. g
Fig. 6.. Sedimentation diagram of precipitates by isoelectric separation

Protein (5.5 mg/ml) in 0.25M KCI-25mM Tris-HCI (pH 8.0)
Times after reaching 60,000 rpm,

(a) 30min
Szo,w=2.6

(b) 60 min

(c) 90 min (d) 120min
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SephadexG-200 column chromatogram
of Tropon-tropomyosin complex from
myofibril
a:T-T complex from 0-MF (25.3mg)

b: T-T complex from 1-MF (38.4mg)
¢ : T-T complex from 8-MF (38.5mg)
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Table §. Isoelectric seperation (pH 4.6, IM KCl)
of Troponin-tromyosin Complex from
Myofibrils.

Isoelectric seperation (%)

Sample Supernatant Precipitation )
0-myofibril 30.741.5 69.441.5
1-myofibril 31.1%2.4 68.912.4
8-myofibril 22.9+1.9 77.241.9
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