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BINDING OF PARATROPOMYOSIN TO MYOFIBRILLAR PROTEIN FROM CHICKEN SKELETAL MUSCLE

iiieuNju OI Mmura ana Maruyama (1983) and purified by the method of Itoh et al. (1986). Separation of 400 kDa fragment produced by 
id -connectm digestion by a-chym otrypsin was done by the method of Kawamura et al. (1995), with omission of adding of 0.1% SDS- 
Myosin, actin, tropomyosin, and troponin were prepared according to the commonly used methods.

(1970) with 12% and 15% polyacrylamide gels or that o f Tatsumi and Hattori (1995) with a 2% polyaciylamide gel containing 0.5% 
^ ™ se' A[ter SDS"PAGE’ the separated proteins were electrotransferred to a nitrocellulose membrane by the method of Towbin et a1 
< ). The membrane was incubated with biotinylated paratropomyosin for 1 h, and the protein binding to biotinylated
paratropomyosin was detected by streptavidin conjugated with alkaline phosphatase and biotin (Kincaid et al., 1988). Turbidity was 
measured with a spectrophotometer at 320 nm after incubation of protein mixtures at 25°C for 30 min.

Biotinylation of paratropomyosin was completed successfully and biotinylated paratropomyosin was specifically detected with 
streptavidin-biotin on a nitrocellulose membrane (data not shown). Freshly prepared chicken myofibrils were electrophoresed on 12% 
gel, and transferred onto the membrane. After the transfer myofibrillar protein were stained with naphthol blue black (Fig. 1 A). Such 
proteins as myosin heavy chain, a-actinin, actin, tropomyosin (paratropomyosin), troponin, and myosin light chains were stained- 
When incubated with streptavidin conjugated with alkaline phosphatase and then with the colorogenic substrates BCIP and NBT f°r 
alkaline phosphatase, two polypeptide bands of 80 kDa and 124 kDa appeared (Fig IB, lane a). The appearance of these bands was 
due to non-specific binding o f streptavidin to myofibrillar protein. Therefore, the biotinylated paratropomyosin specifically bound to
a r t  in  f m n n m n - T  anH -----------• \  / t v . , i r  J

Th's result was confirmed by incubation of each protein prepared from chicken muscle with biotinylated paratropomyosin (Fig. 2B)- 
} he,bai  o f actin, paratropomyosin, tropomyosin, troponin-T, and troponin-I, were colored during incubation with BCIP and NBT- 
but both bands of myosin heavy chain and light chains were not so. It has been shown that paratropomyosin bound to actin. but not to 
my osm, in vitro (Nakamura and 1 akahashi, 1985). The band of troponin-I was not colored in the result of Fig. 1B, probably because the 
amount o f troponin-I transferred from myofibrils was much less than from troponin molecule. Troponin-C was not transferred onto a

immunofluorescence to show that paratropomyosin is to be found only at the A-I junction in fresh myofibrils. To examine this
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AsJ ays . Paratropomyosin was biotinylated by incubation with sulfo-NHS-biotin (2:1, molar ratio to paratropomyosin) by the 

™ ° d ° f “  gt a l  ° 988)' SDS' polyacrylamide §el electrophoresis (SDS-PAGE) was done by either the procedure of Laemifll'I 1 U /I I 1 \ 17l t  K I ; 0 /  o»-» A 1 CO/. ^ 1. -------- 1___ * J _ _ _ 1 .1 . /»rr. ‘ _/

Results and discussions

actin, troponin-T and tropomyosin (paratropomyosin) (Fig. IB, laneb).

nitrocellulose membrane under these conditions.
It is supposed that paratropomyosin may bind to connectin at the A-I junction, because Maruyama et al. (1977) have found that 

connectm is the most abundant compound in the A-I junction of myofibrils, and because Hattori and Takahashi (1988) used indirect
lmmiinrt fl i iArucmorma <U ____ ±_______  • • . ~ . v ' . .

6 9 6
44ih ICoMST 1998



Usi ’ We Pur'Flcd 13 -connectin from myofibrils and evaluated its interaction with paratropomyosin (Fig. 3). After SDS-PAGE 
bio"8 3 2°/o P°lyacr>'larmde gel contammg 0.5% agarose, /3 -connectin was electrotransferred onto the membrane and overlaid with 

mylated paratropomyosin. When the biotinylated paratropomyosin was detected with streptavidin-biotin the band o f ¡3 - 
.ooo m was colored by the incubation with BCIP and NBT (Fig. 3, lane c). The band of 400 kDa fragment mixed very slightly in a 0 

ectin solution was also colored. These results showed that paratropomyosin bound to 13 -connectin on the membrane. 

chanWaS n0t kn° Wn wbetber nat've Paratropomyosin bound to ¡3 -connectin under undenatured conditions or not, so we measured the 
varj 8K m tUrbidity of a £  -connectin solution containing 0.1 M NaCl, 1 him EGTA, and 50 mM MOPS, pH  7.0, caused by adding 
50 Ue/S UntS ofunmodlfied paratropomyosin (Fig. 4). Turbidity rose until the paratropomyosin added was in a 5 : l  weight ratio to 
°f ̂  m . -connectin (about 300:1 molar ratio) tested. When paratropomyosin was added to a solution of 400 kDa fragment, turbidity
conn6 miXtUrC W3S 3150 increased with ¡«creased of paratropomyosin. Addition of various amounts of bovine serum albumin to B - 

mectm solution had no effect on turbidity.

Conclusions

nit̂ lat6d ParatroP °my osin bound to actin, tropomyosin, paratropomyosin, troponin-T, troponin-I, and B -connectin on a 
Parat 056 membrane' Both turbidities o f B -connectin and 400 kDa fragment solutions increased with increase of added 
Paratr°POrny° Sin’ Because both of connectin and paratropomyosin have been found at the A-I junction region in fresh myofibrils, 

opomyosin may interact with connectin filaments at the A-I junction of sarcomeres in living and pre-rigor skeletal muscles.
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Fig. 2. Binding o f  Biotinylated 
Paratropomyosin to Purified Myofibrillar 
Proteins. Each protein was electrophoresed 
on a 15% gel. The membrane was stained 
w ith naphthol blue black (A) and detected 
by streptavidin and biotin (B). Lane a, 
myosin; lane b, actin; lane c, 
paratropomyosin; lane d, tropon^osin; lane 
e, troponin; MW, molecular weight marker.

Fig. 3. Binding o f Biotinylated 
Paratropomyosin to 0 -Connectin. 
Myofibrils and )3-connectin (aand b) 
were stained with Coomassie 
brilliant blue R-250 and 0 ■ 
connectin binding to biotinylated 
paratropomyosin (c) was detected by 
streptavidin and biotin.

Fig. 4. Eflects o f Paratropomyosin on 
the Turbidities o f  0 -Connectin and 
400 kDa Fragment Solutions.
Various amounts o f  paratropomyosin 
were added to 0 -connectin (O )  and 
400 kDa fiagment ( A  ) solutions. 
Bovine serum albumin ( □ )  was also 
added to 0 -connectin solution.
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