
4- pio
CONTINUOUS OBSERVATION OF CHANGES IN MYOSIN DURING HYDROSTATIC PR ESSU R E TREATMENT
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In tro d u ctio n C
In  th e  course of p ressu re  trea tm en t, th ere  a re  two particu la r phases, w hich a re  ra ising  and  releasing 0 

p ressu re . These two phases cause volume change of th e  solvent and th e  protein as well, so it is expected that 
conform ational changes in myosin is much larger th a n  those under a constan t p ressu re . We repo rted  th a t  pressure- 
induced gelation  of m yosin w as observed in 0.1 M KC1 [1], while monomeric m yosins in  0.5 M KC1 formed 
agg regates in stead  of gel form ation [2, 3], These our previous observations were perform ed w ith  m yosin after 
p ressu re  re lease, and it w as not clear in  which phase of p ressure tre a tm e n t caused these changes in  m yosin.

T um m in ia  et al. [4, 5] and Davis [6] reported  tu rb id ity  decrease of myosin filam ents w ith  p ressu re  application’ 
T heir stud ies w ere aim ed to elucidate myosin filam entogenesis in  physiological conditions, and  th e  applied pressure 
w as below 100 M Pa. In  th e  standpo in t of food science, much higher pressu re  and acidic condition a re  required  f°r 
expression of functional properties of m yosin, such as gelation. In th e  p resen t study, we exam ined th e  tim e course 
of p ressu re-induced  changes of myosin in various KC1 concentrations a t pH 6.0.

M a ter ia ls  an d  M eth od s
M yosin w as p repared  from rabb it skeletal muscle and purified by D EA E-Sephadex colum n chroma^0 

graphy. M yosin dissolved in  0.1—0.5 M KC1 and 10 mM Tris-m aleate (pH 6.0) a t a protein  concentration  of 
mg/ml w as p u t into a cylindrical quartz  cuvette, which has a free piston  a t one end, and  tra n sfe rre d  into a  pressOre 
vessel equipped sapph ire  windows. The pressure vessel was set in a spectrophotom eter. P ressu re  w as applied W 
a h an d  pum p and d istilled  w a te r was used as a pressu re  transfer m edium . P ressu re  w as hold for 10 m inutes, th  ̂
re leased . T urbidity  as an  absorbance a t 350 nm  was m onitored from beginning of p ressu re  application  to 
m inu tes a fte r p ressu re  release. Some of pressurized  myosins were negatively sta ined  and observed by a  tra n sm isS*° 

electron microscope.

R e su lts  an d  D isc u ss io n
P ressure-induced  tu rb id ity  change of myosin in  0.1—0.5 M KC1 and a t 2 mg/ml is shown in Fig. 1- 

tu rb id ity  of m yosin in  0.1 M KC1 before pressure application was 1.2, and th is high tu rb id ity  w as characteristic 
filam ents. T urb id ity  im m ediately  decreased from 1.2 to about 1.0 by pressure application. D uring  p ressu re  eleva1 

to th e  desired  value, tu rb id ities of m yosins sharp ly  increased when the  applied p ressu res were 250— 400 MPa-
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tioc 
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tu rb id itie s  of each m yosins under pressu re  a t 250—400 M Pa rem ained a t constan t levels, and th e  each of them  ^  
h ig h er th a n  th a t  of th e  unpressurized . W hen the  applied pressure  was below 200 M Pa, th e  tu rb id ities  an 
p ressu re  show ed g rad u a l and  slight increase. As soon as pressure was released, tu rb id ities increased, 
w as observed above 250 M Pa after th e  pressure  trea tm en t, while myosin filam ents p ressu rized  below 200 v  
rem ained  as suspensions. T urbidities of myosin in 0.2 and 0.3 M KC1 quickly dropped below 0.2 by p reSS

,ure

application , except 0.2 M KC1 a t 400 M Pa, and they rem ained a t low values under p ressu re . These low turl■biditieS
,tite
tim

ditf
th ^
,ufe

u n d er p ressu re  suggest dissociation of myosin filam ents. Turbidity sharp ly  increased concom itant w ith  press^ 
release. No gelation w as observed in th e  pressurized  myosin in  0.2 and 0.3 M KC1. There were no substap 
tu rb id im etric  changes in  monomeric m yosins in 0.4 M and 0.5 M KC1 under p ressu re  below 150 M Pa. Turbi 
levels u n d er a co nstan t p ressu re  above 250 M Pa were h igher th an  those a t atm ospheric p ressu re , and 
increased  fu rth e r after re lease of p ressu re . These tu rb id im etric  changes in m onomeric m yosins d u ring  press 
application  ind icate  th a t  aggregation of myosin monom ers under pressure takes place w hen th e  p ressu re  is a 0 
250 M Pa and  aggregation  proceeds even after release of p ressure. x

E lectron  microscopic observation of myosin filam ents in 0.3 M KC1 a t  pH 6.0 ind icated  th a t  m yosin f°r \ 
filam en ts a t a tm ospheric  pressu re  (Fig. 2). After p ressure application, irregu lar filam entous s tru c tu re  w as obs

264 45th ICoMST 1999



e 200 M Pa sam ple, and  g ran u la r s tru c tu re  as well as short filam ents w ith knots w as observed in  th e  myosin

dissSUnZGd ^  300 and  400 n**6’ TheSe turb id im etric  and morphological re su lts  indicate th a t  m yosin filam ent 
ass 0013168 Under p re ssu re > and th e  dissociated species reassociate by p ressu re  release. However, no regu lar 

°ciation th rough  ta il to tail in teraction  as seen a t atm ospheric pressu re  occurred in p ressu rized  myosins.

1 T u r b id im etr ic  ch a n g es  o f  m yosin  at 0 . 1 -  0.5 M KC1 d u r in g  p ressu re  trea tm en t.
yosm  in 0 1 — 0.5 M KC1 and 10 mM Tris-m aleate (pH 6.0) a t 2 mg/ml was p ressurized  a t th e  ind icated  

20 SSUre- T urb ld lty w as m onitored during pressure application for 10 min and after p ressu re  re lease  for 
m in Tim e 0 m eans th e  tim e a t which pressure reached th e  designated  p ressu re , and th e  p ressu re  

re ta in ed  for 10 m inutes, th en  th e  p ressu re  was released.

f i g .  2 E lec tro n  m icro g ra p h s o f  m yosin  a fter  p ressu re  a p p lica tio n  in 0.3 M KC1

<d“ oOd̂ a 2% Ur“ yl aCelat' '  Scale “  1 <b * 200

“°hclu sio n

Pres y°Slns in  0 1 —10.3M  KC1 a t pH  6.0 exits as filam ents. The filam ents in  0.1 M KC1 did not d issociate under 

»CcUrr r ° ’ Whlle th ° Se m  0 2 and  °-3 M KC1 dissociated during  pressure application. G elation of m yosin only 
6 a t  0 1  M KC1 and  above 250 MPa- The P resent study indicates th a t filam entous s tru c tu re  should be 

gel is 6 Under p ressu re  for P ressure induced gelation of myosin. Once filam ents dissociate by p ressu re  application , 
no longer form ed because of irregu la r reassociation of myosin after p ressu re  release.
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