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Identification of the 150 and 70 kDa Fragments Generated during the
Incubation of Salted Surimi Paste of Walleye Pollack

Kunihiko Konno*! and Kohji Imamura*!

Incubation of salted surimi paste at 25°C generated the 150 and 70 kDa fragments. T'wo addition-
al bands (bands a and b) migrating between myosin heavy chain monomer (HC) and dimer (HC2)
were detected as well. Western blotting analysis of the above bands with anticarp subfragment-1 (s
1) HC antibody and sequencing of the amino terminal region of the 70 kDa fragment identified these
150 and 70 kDa fragments as heavy meromyosin (HMM)- and light meromyosin (LMM)-like frag-
ments, respectively. The bands a and b are suggested to be the cross-linked product of HC and the
150 kDa, and two 150 kDa fragments, respectively. Thus, two distinct events, degradation and
cross-linking of myosin HC, could occur on the same myosin molecule. These products were proved

to be all aggregates losing salt-solubility.
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7.5) FTKET 1 FeRIRREE LA, 1mM ATP-Mg %
HmL, ELIGEOSEE (20,000xg,1547) L7
RREBMEOSE IR % 8 M urea, 20 mM Tris-HC1
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JFUATP-Mg FETORESBE TS 1AL,
Sephacryl $-300 Z WA= IILEBTHER L /2,19 Z0
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706, Fig. IART XD, FE200F5D LRy
FUEBLNANY FRPIVICBAL, T oL T
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Fig. 1. Changes in SDS-PAGE patterns of salted
surimi paste of walleye pollack during heating.
Salted surimi paste was prepared by grinding
with 2.5% NaCl. Wrapped pastes were incubat-
ed at 25°C. Incubated paste (1g) was
homogenized in 15 vols of 0.1 M NaCl, 20 mMm
Tris-HCl (pH 7.5) on Polytron homogenizer.
SDS-PAGE was conducted with a slab gel con-
sisted of 3% polyacrylamide and 0.5% agarose
containing 0.1% SDS. HC, HC2, HC3, HC4,
HCS5 are myosin heavy chain monomer, dimer,
trimer, tetramer, and pentamer, respectively.
Act and co are actin and connectin bands. (a),
(b), 150 kDa and 70 kDa are newly appeared
bands. (A) and (B) are different surimi.
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SDS-PAGE R % #MIC A TA % &, 150kDa i hn
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5, XNV FabikonwTit, ChECESFERES
SHET BTV AT A TERE LR, - vty
Bixp-cdbDEBbh 5, ¥4, HC2 ¥ HC3 OfEIC
LREFRON Y FABRE ShTw5, ZL T, 150kDa 28
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Fig. 2. Western blotting analysis of the bands
generated during the incubation of salted suri-
mi paste.

Surimi paste without incubation (A, a), one
incubated for 1 h at 25°C (B, b) were allowed
to react with anti carp S-1HC antibody. (C, ¢),
(D, d), and (E, e) are standard chymotryptic
fragments. (C, ¢), pollack Mf digest in 0.05 M
KCl, 20 mM Tris-maleate (pH 7.0), 1 mM
EDTA (S-1/rod cleavage); (D, d), pollack Mf
digestin 0.5 M NaCl, 20 mMm Tris-HCI (pH 7.5),
1 mM CaCl, (HMM/LMM cleavage); and (E,
e), carp Mf digest (S-1/rod cleavage). HC2, a,
b, HC, 150 kDa, 70 kDa and Act are the same
as in Fig. 1. HMM, rod, S-1, and LMM are
heavy meromyosin, rod, subfragment-1 and
light meromyosin subunit, respectively. (A)
and (B) are protein staining with CBB and im-
munostaining with anti carp S-1HC antibody,
respectively.
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ZCETL, BEHETHVT, RiEOBREICOW
THRE L. a4 HEME (M) % 0.05M KCl, 20
mM Tris-maleate (pH 7.0), 1 mM EDTA &£ F C%+% |
U7 VUEE L2 e (S-1/rod §)Mr, E,e) Tt
R, S-IHC D& »HufE & KIG L7 (Fig. 2E,e), AW
TCHBER AT PO X5 IFVVICEWTS S-1HC 0 &
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DRERTHD, A7+ F S5 MEHLH (S-1/rod §) A XpBRY Fb & HCORICH ERIET /3 F
¥, C,c) TdIDOHEIZS-IHC L DARIGL, rod LLTBHTERRTTHS, LrL, ZTDLD /Y
CIRRIELisd o 7ze 25, rod fHEICRE L TV 5 FiRED b o7, £2¥ %, 34V VOLMM
WAV FIRD, dOBRICFET 51T, BEIESrod & WY S5 70 kDa A X SEAICEAD LW L
DXL, PBERIhANE—ABDIF VYV BE»D NIz, S2 WA ICRIEEDE Y Gln BEFE
(HMM) TH 5, /2, S-1 LD BEHEOKEWES L, FSVAITVEIF—VEILLIOVEBHEIS LD
FEBONYV Fidrod PRB T I TER LAY NTWAER, FERITTh EFE L2020

TS5 T A R2(82) 54 A3tV (LMM) COLS>REEBHC TRI - TWwWb e Thid, £
B3ROV FE#EREINLS, ThH EARB LTV ORI ZFETE H3FTH 5, Fig. 3R T LD
Vo A& b5 Mf % 0.5M KCl, 1 mM CaCl, #ET 12, LMM ¥ H L 5E#E L7 70 kDa Wi O 7 X / K
THFE YTV ViE LR (HMM/LMM {787 42 B ValGInSerAlaArg &\ 5 5 BREDT 3/ B
LRIES®7-DMFig. 2D, d TH 5, BHIK S-1 35 FlaFHAID LB TEL, TORFETTIHESH
4t HMM 2838 < RIS L, LMM i3RI LTWwWinwy, TW5 DNAMLERBI N A P XS IV Y
CDEIUREREMLDL, TofFidERaAf S-1HC X HCoO7 3 /) BEEFI ETHT &, Val-1335 2 6D 5
THRETHLH, BRELTAY FPIFSIFYV/T BEL—FH L, $7xbb, Gly-1334/Vall335 THKL
b S-IHC #R/B T2 &M L. COHE%L 25CT MHE T - T 150 kDa, 70 kDa 2 DOM - B4R L7 & i
0 35U 1 KefEANE U/ SR8 L3R E RIS B L7 150kDaiFicoWTit T Fxvgic ko
iz, 5L, MR ORKREORRTIT (Fig. 24, a), ETELEDRET I/ BPERLE»>/DT, 73/
IAVVHC BB RIG L, SHIPbBEREINT ERHPT Oy 73 NTWAI EBREEREINA, —FH, X
Wh 2B IhA, —F, MR1IKEEOLDOT YR FXSMIOFE P TV VUHELICE VAR LE
i3 (Fig.2B,b), 34 Y VHCRZDEEMKICMZ, LMM (Fig.2D) ©O7 3/ Ko RE LT A,
150 kDa R4y 933 < KI5 L7ze L2 L, 70kDa # & Trp-1373/Arg-1374 ¥ Tyr-1377/Glu-1378 T 4] ¥ &
ELSTHERONY FeHgk L RS T 28R I3@EO 6Nk h7:2%0LMM A& sh7: (Fig. 3), TO—Kid
Po7. d L, 150kDa 2rod & S-1 DA ILREFV IV Ojima D DR L —3 L7, ORI ER L
Ko OB EhTw5 EEETNE, S-IRHT LMM #ErH id+€ FU YV LMM &) 40 BEIZ Y
OISR 5722 LD, S-1 DR OB BHET T KRB PRV LS,

RBINDIFTHB, LhL, TOLD>ME OFEE TTICAT PSP EIE L T < Bz N-[N-
RO oI, kB, TORMGKIEIS1D3I DD MY (L-3-trans) carboxyoxiran-2—carbonyl)-L-leucyl]ag-
TV VEHRICRETA S EEHNIPDODTVWES, IDBIT, matine (E-64) #¥hn L CTkiHiE, 150 kDa D H:pLA

S-1 Fa P LEh, ZFIvh bl L7 i ]t ML EBMEINTVWHDT,D FICBEH %
THEMAEBBRHE I EWELOHRLEDBLN, ZDE
BTNV 2 r oo —ABIREFIRTHLR

BIRTWABDT, NV FORHORRERIZIER ICEW 150KDa_ 1335 70kDa
LEZD, COBRELY, AF Y XTIFYVHC M| i | [vasan |
1374
DS-18Hi34&T150kDa icBfFL, HCi3 S-1 &4 s
s 150 kDa © HMM #:¥t ik & & 9 © 70 kDa ©© LMM 1378
RO 2 BT IC rod TN S R & RSB L,
X5ic, HC X HC2 BAOMICKE S5/ Ka, H
bAMPBEBLEREL TWADTS-IHC & &M Fig. 3. Determined cleavage site on pollack myo-
Bib, FLT, BFYA XD, BHEOLEWFD sin HC for producing the 150 and 70 kDa frag-
. e ments.
NV Fbid150kDa D2 &6, LD/ Faldls0 Incubated surimi paste was separated on
kDa bt HCOEA KL E 2D L LBHTES, Ld SDS-PAGE as in Fig. 1B, and the bands were
L, ChoREa2 thbES LD, BEESLT transferred to PVDF membrane. The band for
5 EMF S NA S ORBIE TRV, BT HORET the 70 kDa was sequenced. Determined 5
’ - ¢ _ X residues are shown. Amino terminal region of
ERLZDTHS S, b L, 70kDa Wik ICREHLLA chymotryptic LMM was also sequenced for
Exhstdhif, 70kDa D2 BEIHMETIIRRT reference purposes.
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72\/‘01)
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A7 b SEBOmBHRIC I 33 HMM/LMM
RICUErshsZ LB RENhA, Ly L, SDS-PAGE
DEDRERTCIChOBRERELZOMEHRLTWED
», BREETZOMPBELTWEOIZ YIRS,
22T, FART O EZRVWTABNEFROIL Y VO
B COWA OB, B LUFERBICOWVWTELKC
BE L7, 7, BAMIROIZ Y Vv EMY ATPase &
& GRET L7c, BRFAICERD B L0 RE D X —
t @ Ca?*~ATPase kigF# B & 25, #9120 4T AT-
Pase (J1ZIEHE LTz (Fig. 4), I bbb,
HMM 8D 150 kDa |3 240 FICE > THL WA LT
Wirdpo7c (Fig. 1B), T Z kit 150 kDa o S-1

100
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Fig. 4. ATPase inactivation during the incuba-
tion of salted surimi paste.
Ca?*—~ATPase was assayed with the
homogenate prepared from the salted surimi
paste incubated at 25°C as in Fig. 1.

413 ATPase I # &\, BENTEBELSERI O
TWABZ E#RYT, TDIF ¥V HC #% 150 kDa, 70
kDa iICBIRICUIM 32 7057 —Hid T D X > ik
BEECEELBB LIV EERLTWS,

150 kDa I ETE S-1 # 8T Z L BB I N,
COEMEMN A OBREREY, H JUREANOBELED
EALH» GBE Lic, BEYVR— % 0.5M NaCl, 20 mM
Tris-HCl (pH 7.5) 12k& T 1 RIS, BRI 7,
ZLT, 1mMATP-Mg #HmM L CTESISGEOTREL,
LEAZEEBEBES & L THED, ATP-Mg #%L
TeDRT 7 F UK LI AV VERIC X HIEER
HOBIDAEBRH T 5D TH 5, ABIOBRSERL
oD% SDS/RFE % SL A AL CHM L /- Fig. 5A ©
BRETHS, CDO>b, 0.5MNaCl LB L 7oL
Fig. SCICRT D TH - 7o, KMBAMTIIALDOD
SAVVBBRLTOBI L BSHh 5, ¥OIMBREOD
R T AR & i 150 kDa 47z & UT 70 kDa 54y
RO EBACRELERI NS, HIERBILLTE
D, BEETER L TWAZ B8 ah o, T, 150
kDa # ST RB{BETH5/3/ Fa, b d LBAICERX
Y, BEGL L THEELTWAI BRI N,
SDS-PAGE R Tl ES FEEhTWwWTh, EEOH
MPETRIDOESIEEGL LTEELTWSDT,
SDS-PAGE DA D & i3S BRMBRL - TL 5,

Hes .- S
HCa— £ i
HCa
HC2—

HC -]

150kDa
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Act -

0 15 30601200 15 30 60 1
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Fig. 5. Loss of salt- and urea-solubility upon incu-
bation of the salted paste.
Incubated surimi paste was homogenized as
in Fig. 1. Homogenate was allowed to dissolve
in 2% SDS/8 Murea (A), 8 Murea (B) and 0.5
M NaCl (C), all bufferred with 20 mM Tris-HCl
(pH 7.5). Soluble fractions obtained as the su-
pernatant by centrifugation were analyzed by
SDS-PAGE as in Fig. 1. Symbols are also the
same as in Fig. 1.
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i, BEGAHCHOLRAWRMFDOIA Y VOBHNE
LHIBICHE - TEBICHEA L, 60 7OMB TR LA
YEeEbh T, 2BEHETEIOKRBILNEET, Lk
BARACRBEHINAEEGINBOHOLVED 2 BiF
R TH 5B, IFVVOBBREDOHEA L ATPase &
% (Fig. 4) ORRTHETS L, BREDOETAHL
PICEL, RETAHINCEBBESHEEL TSI B
bhb, Thdz, BBPTIES-1EHICXATREL,
BEICmz, S-1ERICEKFE LRVBRESRZE TS
LhfEES N, $TCIC, T4 - IFVVUENBETSL
ATPase IFMEZ#RIF LD OBELDSHZ LERLA
H, ThERBRESREPTHIEXITCHHD2H LN
TP iz, BMIFOT7 7 FIFVVIRELICREL
TLED L WOBEOHE L b —FKT 5.2

e ) BEISEICABEOBEEBER S NS Z L8
HEXNLOT, RIZ, SLIEERHROBEV8MER
FEH > CREGTHRMIL LS L L (Fig. 5B), B
DL TORFOBREIIHWM LA, £hTh, —&
BABLL TV, Thid, 25°C WS EIEERBOM
}TYh, 8MRRICI ABM LUV EELIEE/S,
&S BAKEREERZ SIC X VBEGHERINTWS
TrERLTWS,

DEDKERLYD, B 25°CTomBIZED, I
v VHCIE % F ¥ 4 X150kDa/70 kDa & HMM/
LMMEO2 DO IS NE LB
Too FLTHMAERY TH S 150 kDa iZ B/ E 5 B
LY>5Z B tizsl, THERR—IF Y VHFIC
SEEB/BLVD 2ODORIGHRIN DA LERL
TEY, BREG, TRERICTEMICSTBETE WL
ZRLTW5, HMM £ 150 kDa Wi i 0 S-1 34
THELTEY, BEMAL LTHEEL, BTN EZRT
BiGtka, b A BEGKL LTHEETLI EHBT» -7
BB A S IALDPRLES THAHIFT TV VICED
O RBHET 5 TWB2EFRT 57-0HIC1F SDS—
PAGE i L A2 BBBS DB CRIA+4 T, #ER L
FEIARBEITHR LBEEL L FT L TR D LE
H5D,
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