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the surface of the pDotoplasts. The acid phosphatase  inside the protoplast  increased 
from o,3 to o.8 un i t s / to  ~ cells in 2 h and then the level dropped to o.z units  at  3 h. 
The alkaline pi~ospl,atase inside the protoplast  remained at  3.6 units/xoO cells 
throughout  ~he cour.~e of the incubation and none was found in the medium. The 
fact tha t  no alkaline phosphatase was present in the medium confirms the view *hat 
the secreted acid phosifl~atase wus not released by lysis of the protopla-gts. For 
comparison the invertase synthesized and secreted into the medium is shown (Fig. x). 
As invertasc ~,-, the acid phosphatase  of yeast  is external  to the cell membrane,  and 
in the absence of  cell wall newly synthesized enzyme is secreted into the medium. 

Tids work was supported in par t  by  grants  from the Nation-'.'l Science Foun- 
dation (G 9863) and U.S. l 'ublic Heal th  ~ervice (E 4572). 
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s c x  xo2(~. 
Separation of a Tribolium-prote~Lse inhibitor from soybeans 

on a calcium phosphate column 

The preparat ion of a protein fraction (C]) from soybean meal which inhibits growth  
and  proteolytic ac t iv i ty  in vitro of Tribolil tm tariff, sum larvae and t rypsin  h a ,  b ~ n  
reported by LIPKE et al. t. I t  has also been found tha t  C, inhibits  ra-chymotrypsin ~ and 
possesses a strong amylase act[v[%. ~. The  present s t u d y  compr i s~  an a t t e m p t  to 
.separate the Tribolium inhibitor of C t from the accompanying  t rypsin inhibitor and  
soybean amylase.  

Proteolyt ic  and inhibi to~,  ac t iv i ty  was de te rmined  by" the casein d i g h t [ o n  
method*. Amylase  ac t iv i ty  was determined by the me thod  of NOELTING AND BER,'~- 
FELD 5 using the  modified 3,5-dinitrosalicylic acid reagent.  Larva l  enzyme solutions 
were prepared by  dis,~ecting out  midgutz  of  last- instar larvae. The midguts  were 
then homogenized and centr ifuged as described by  BIrK ^UD APPLEBAU~P I. Larva l  
enzyme solutions were freshly prepared before each test. Trypsin and a-chymotryp~in 
were commercial crystall ine preparat ions obta ined from 'd, 'orthington Biochemical 
Corporation. C t was prepared from ether-ext rac ted  s~ybean .~our (Lincoln var.) 
according to  LIPKR a al. x. 

. . . .  : . . . . .  C] % N) a A t i  ;,tt~ttsVt to ,r,,u,.on~,~,. (x4. 4 on DEAE-eelhtlo.~. column r~ml ted  
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Fig. I. Chromatographic pattern of  C: on a calcium pho~ph.~tc column. A. gradient elation w i t h  
phosphate  buffer (pH 6.8) ; D. stepwisc e lat ion w i t h  p l m s p h ~ t e  buffc-- ( p H  6.8). 

in a partial .~epamtion of  the  Tribol ium inhibitor from th,~ trypsin inhibit'~r, tile 
former being still acc~:mpanied by .~ome act iv i ty  ~f  the latter..¢~.paratie,n was not  
improved by changing  the pH and the  ionic strength of  the eluting buffer. C t was 
then applied to a calcium phosphate  co lumn (hydroxylapat i te ) .  prepared according 
to TtSP_;LI~rS et al .  ?. f i l e  columm {r. 7 × b cm) wa_s charged with ( ~  m g  o f  C l in 6 ml 
x mM phosphate  buffer (pH 6.8). Gradient e lution was performed ~-ith phosphate  
buffer (pH 6.8), o .oor M-~-o .3  M ( m i x i n g  c h a m l m . r  volume 4o0 ml) at room tem- 
perature. Five dist inct  protein peaks were obtained (Fig. xA), the Tribolium in- 
hibitor being present in Fractions I l l ,  iV and V. Only Fraction V wa_~ free of  trypsin 
and chymotryps in  inhibitor and of  amyla.~e act iv i ty .  For preparative purpc~-~es gra- 
client e lut ion was replaccxl by elution with 4 steowi.~, increases of  buffer concentra- 
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tion, i.e.: o.oox M, o.c~ 3 M, o.<>6 M, O. IO M,  and  o.zo M phosphate, buffer (pH 6.8). 
C~ (z g in 5<> ml s tar t in~ bufferl wag applied to  a 3.6 × x7,5 cm calcium pho.~phate 
column. The flow ra te  was ~di~sted to ~oo mllh and 8-mr fract ions were collected, 
All op,~rations were carried c, ut at  room tempera ture .  The  protein con ten t  e f  each 
tube was ev:duated  bs, measar ing the ul t raviole t  absorpt ion at zSo m/~ and effluent 
fractions were examined  fl~r t rypsin- ,  a -chymotryp~in-  and Tr ibol ium-inhib i t ing  
activities,  as well as for anaylas." act ivi ty .  "['he d is t r ibut ion o f  prote in  and of  act ivi t ies  
in the effluent f ract io .~ i~ shown in Fig. ~B. About  ,.n/ q+ .o recovery  of the  protein was 
achic x-ed. 

Fig_ t B ..huws tha t  the Tr ibol ium inhibi tor  is p r e ~ n t  in Frac t ions  I I l, [ V, an:! V. 
Howcver ,  only ~:ra<:tion V is frc~ of  auy  amylase  ac t iv i ty  and of  t r y p ; i n  and chym~-  
t ryps in  iab_ibitor+ "rhi; Frac t ion  V can comple te ly  inhibit  the  ac t iv i ty  ,)f Triboiium 
ra~taneum and 7"ribnlium conft+s.m larval protea.~e, its spt.,'ifi,- ac t iv i ty  be inF ab ,mt  
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Fig .  2~ R e C h r o r n a t o g r a p b y  +>f I-r-~ct ion V I . m e g r  g.'-/cdi,.nt UJ 0 .  3 M p h o s p h a t e  bu l ' I e r  c o n . : e n t r - a t | o n  
is  r e p r e s e n t e d  h y  b r o k e n  l i n e  

twice tha t  of Cr  5/zg of F rac t ion  V per mt react ion mix tu re  c a u ~  a decrease ofo. lSO 
in absorhancv  at zSo m#.  which corresponds  to  5 0 %  inhibit ion of  proteolysis  under  
opt imal  exper imenta l  conditions.  The  same effect is achieved by I2 /zg  C~/ml r e a c t i o .  
mixture .  

"I'he chromatographic  val id i ty  of  Frgc t ion  V was establ ished by  its rechromato-  
graphy,  with gradient  elution, on a calcium phospha te  column (Fig. z). 

I t  m a y  thus  be hoped tha t  this isolated proteinecms fract ion from soybeans,  
which inhibits Tr ibol ium pro teo ly t ic  enzymes  sp. -~fically, will serve as a helpful  
tool in the  s t udy  of  in~ect p ro teo ly t ic  enz.vnte~. 
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