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Effect of Endogenous Transglutaminase on Heat-denatured Carp Actomyosin

Yasuyuki Tsukamasa,* Yasuyoshi Miyake, *
Masashi Ando,* and Yasuo Makinodan*

To clarify the effect of heat-stability of actomyosin (AM) on the setting induced by endogenous
transglutaminase (T'Gase), AM prepared from carp which is classified as a hard setting group was
pre-heated at 40°C until 90 min and then incubated with TGase extracted from the same individual at
25°C. The rates of reduction in the amount of myosin heavy chain (HC) monomer and of formation
of HC polymers increased with an extension in heat treatment of AM. However, the polymerization
rate of HC monomer was slightly reduced by the addition of 5% sucrose which is a protectant against
thermal denaturation of AM at pre-heating at 40°C. Since heat-denaturation of AM promoted poly-
merization of HC monomer, heat-stability of AM is suggested to relate to setting induced by TGase.
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o MERMEE t, REMBOMMYES L ZNENC, Fig. 1. SDS-PAGE patterns of actomyosin (AM)
CelT, BMEEEEH (Kp) % Kp=(nCyInC) incubated at 25°C with crude endogenous trans-
*1/t T&ET L, KDL 4.98x104/sec & 70, 3045 glutaminase. ‘

DBIFHERIL 35.5% TH o7, 72ds, KB TGase O AM was previously heated at 40°C for 0 (A),

30 (B), 60 (C), and 90 (D) min in the presence

HerE e 2.03 X 1072~3.10 X 102 unit/mg Tl - 7z, (+) or absence (—) of 5% sucrose. The heat-
Kishi et al.,'¥ Araki and Seki'® |3 =24 B3> TGase ed AM (4 mg/ml) was incubated at 25°C for 0,
EERERN, ZOMMIZ O AED TGase 255K & K 6,12, 18, and 24 h with crude endogenous trans-
. g ]
BLTRUTE S, ULARVBEICRT S &% glitaminase (20310 unit/mb). oy
e . N . 19 13 p acrylamide gels were prepared with 2.5%
=L TW5, %/, Arakiand Seki® ik, 24 0 acrylamide and 0.5% agarose. HC2, myosin
TGase # a4 #ELHMERA AM CEAXE, A% heavy chain dimer; HC, myosin heavy chain
#TTH, HCHBEOHBEEICE L\EVASY, monomer; A, actin.
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LD ABEEDOAZ VRS D 25°C &) FICHACRD Fig. 2((A), (D)~(F)) KiRL7c, EERHEIR XS
Hh5 L5, 40°CABRBRBR VT EERES 3 HC BB GRBOWA PR Y, HC HBEDEMN
K ExLIEoTWe Licts-T, HCIZHBILTH L L BDRES N, T, EUELELIT Y HC ZEHOF
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7=, F7=, TGase lIc2WTd, AF /Y V/B¥EAR
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DESEED BB STHE) L7 TGase x fivi7ic, &
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Fig. 2. Changes in the amount of myosin heavy
chain (HC) during incubation at 25°C with par-

mM &7z 5 EDICEM L, &, 0.lmM g NTF tially purified endogenous transglutaminase.
VT T TGase 28 90% U EDOER RO L% Actomyosin which was previously heated at
BB LIz, T, EEBRRICBSVWTHCOSRERH LR 30°C (B), 40°C (E), and 50°C (C) for 60 min or

o N ) at 40°C for 30 min (D) and 90 min (F) in the
DN B ESTRG OEBISZRD HIED > 72 presence of leupeptin (0.1 mM) or not heated

1. THEEE OZERE & HC S8 & OBk (A) was incubated at 25°C. (0 ), HC monomer;
40°C I B 2B L HC O S BBk % (o), HC dimer; (A), >HC trimer.
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Fig. 3. Effect of protein concentration of heat-

denatured actomyosin on the amount of myosin
heavy chain (HC) during incubation at 25°C
with partially purified endogenous trans-
glutaminase.
One (A), 2 (B), 3 (C), and 4 (D) mg/m! of ac-
tomyosin which was previously heated at 40°C
for 60 min in the presence of leupeptin (0.1
mM) was incubated with partially purified en-
dogenous transglutaminase (2.03 x 10~2 unit/
mg actomyosin) at 25°C for 0, 6, 12, 18, and 24
h. (0), HC monomer; (o), HC dimer; (A),
>HC trimer.
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