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structures presented do not represent a membrane component  and tha t  they are 
intracellular structures tha t  have been bound by  the membrane  during haemoh,  sis 
and the subsequent washings. 

Work is in progress regarding the purification and characterisation of this ex- 
tractable material. Prel iminary results indicate it is of protein composition and may  
represent up to 5 % of the protein of tim intact ghost. Two preparations of ox erythro-  
cyte  ghosts have revealed a very similar release of material when fragmented by  
either of the t rea tments  described (see Fig. 4)- The significance of the results presented 
cannot  be fully discussed at the present stage of the investigation. But  it would 
appear  that,  as the material  is so readily released not only by sodium dodecyl sulphate 
but by the mild t rea tment  of water dialysis, it is unlikely, tha t  an artifact is being 
created. 

I wish to acknowledge the financial assistance from the Medical Research 
Council of Great Britain throughout  this study. 
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The activation by leucine of ouabain-sensitive ATPase of HeLa cells 

Cell membrane ATPase which is Mg 2+ dependent and (Na--KV) act ivated is 
believed to be tile carrier enzx:me for the active t ransport  of Na ~ and K -  at cell 
surface (cf. ref. I). I t  has been suggested that  this kind of ATPase contributes to 
amino acid t ransport  in ascites tumor  cells" and L cells a on the basis of the findings 
tha t  glycine uptake in tuinor cells was great ly decreased by ouabain, as in tile case 
of cation transport ,  and that  certain Na~ concentrations in the medium are capable 
of accelerating the inward t ransport  of a-aminoisobutyric acid in L cells. The authors 
have noted that  the penetrat ion of glycine and leucine into HeLa  cells is greatly 
inhibited by IO -'~ M ouabain, while on tile other band, HeLa cells have been fraction- 
ated into specifically, (Na+-K~)-activated and also ouabain-sensitive ATPase. In tile 
present experiments, two ATPase preparations from HeLa cells were exalnined for 
act ivat ion of the enzyme act ivi ty  with amino acids. 

HeLa cells were cult ivated in the glass flask as lnonolayers with medium con- 
sisting of 9 ° o; (v/v) Hanks  balanced salt solution, IO % (v/v) inactivated bovine 
serum and o. 4 ° o (w/v) lactalbumin hydrolysate  (NBC). 
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Enzyme  preparat ion I was obtained and assayed for ATPase activity' by: the 
following procedures; cells were collected as a suspension in o.25 M sucrose, this sus- 
pension was centrifuged at IOOO rev./min, and aliquots (4"IO6-6"IO" cells each) of 
the precipitate were incubated for 30 rain at 38° in I.O ml of mediunl containing 
2.5 him ATP-Tr i s ,  o.oi5 M Tris, and I mM MgC12 (pH 7.4) for each. Preparat ion I I  
corresponds to the o.8 M NaI-insoluble fraction of NAKAO el al.~; cells were harvested 
with water, centrifuged at IOOO rev./min, aliquots (approx. 2 mg protein each) of 
the precipitate were dissolved, in an ice bath,  in 2 lnl of 4.8 M NaI  containing 6 mM 
ATP, o.6 mM EDTA,  o.o12 M MgCI> 6 mM cysteine and o.o 9 M Tris (pH 8.o); these 
solutions were diluted with water to o.8 M NaI  and then centrifuged at 2oooo ." g 
to obtain faintly yellow precipitates. These insoluble fractions were submit ted to assay 
under the conditions mentioned above, except tha t  the buffers of Tris and 2-amino- 
2-methyl-I ,3-propandiol ,  o.o15 M each, were pH 8. 4. To stop the enzyme reaction, 
3.o ml of 3o ?o trichloroacetic acid were added to each sample, and the chilled mixture 
was centrifuged to divide the solution, an aliquot of which was used for the estimation, 
by  the method of Fiske and SubbaRow, of Pl released from protein whose content 
was determined by the method of Lowry el al. 

The effect of amino acids on ATPase act ivi ty of Prep. I is summarized in Table I. 
The results show that  leucine significantly act ivated (P < 0.0I) ATPase both at 
20 mM and I0 raM, and slightly act ivated the enzyme at 2 raM. Arginine and aspartic 
acid somewhat  increased at 2o mM ATPase activity. All other amino acids examined 
here, however, were found to be without  effect or to depress slightly the activity. 
Glycine is one of the ainino acids tha t  are accunmlated markedly within Helm cells a, 
and the rate of inward glycine transt)ort has been observed to be rather  larger than 
that  for leucine (unpublished results). The lack of parallelism between ATPase-acti- 
vat ing ability and permeabili ty across cell membrane for glycine and leucine has not 
yet  been explained. Activat ion in Prep. I I  bv 2o mM leucine does not reach the level 
of activation by 140 mequiv/1 Na I plus 2o lnequiv,,'l K! (Table iI), but is significant 
(P < o.oi) COlnpared to the control as well a.~ the control plus Na, only. A point to 

T A  HIA~; 1 

A C T I V A T I O N  B Y  A M I N O  A C I D S  O F  ~ ' \ ' [ ' P & s c  O F  P R E P .  ]. 

E a c h  v a l u e  i n d i c a t e s  t h e  m e a n  of  t h e  r e s u l t s  for  3 5 s a m p l e s  ~: S . E .  

Ami~w A TPase activi/y (ttmolcs Pi per h per mg protei*t) 
acid . . . . . . . .  
co*zc*1. 1 . c u c i * ~ e  Aspartic (;Iv'c***c Argi~zim' (;lutami*w Pke~zv/- lso/<,ucine 
(m,~,l) acid alaJ~i~w 

o 2 .00  i 0 .07  2 .30  ~ o .13  2 .36  : o . [  3 
20  2 .73  Lo.o9 2.53 ~ o . o  4 2 .23  i o. I o  
IO 2-45 77 0 . 0 7  

2 2.3~ } 0 . 0 6  2 .45  ~ o .12  2 .40  : 0 .02  

3Iethionine Lysine Proli~w Histidine (;htlamtc 
acid 

2 . 4 o : : 2 o . t  4 2. . to : : o . 1 4  2 .4o  n o . 1 4  2 .40  . o .14  
2.63 ,= 0 .07  2 . 4 I  [~ 0 . 0 4  2 .32  ! 0 .05  2 .34  J :  0 .03  

o 2 . 3 3 ± o .  I 8  2 . 3 3 ± o . 1 8  2 .33  i o. I 8  2 .33  ! : o . [ 8  2 . 3 3 4  o 1 8  
2o 2 . 4 5 ~ o . 2 o  2 . 4 6 - ' - o . 1 5  2 . 3 7 . > 0 2 0  2 . i 8 ~ o . o  7 2 . 5 7 - - o . 1 3  
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be studied in order to clarify the amino acid specificity in ATPase act ivat ion is the 
possibi l i ty that some factor in addition to amino acid is required. The action of lO .5 M 
ouabain on leucine act ivat ion of ATPase of Prep. II  is shown in Table III .  Ouabain 
did not  significantly inhibit the (Na+-K+)-independent ATPase (leucine = o, ouabain 
= IO -~ M), but suppressed (P < o.o5) leucine activation.  The results s trongly suggest 
that leueine accelerates ouabain-sensit ive,  i.e. (Na+-K+)-act ivated,  ATPase,  or in other 

T A B L E  I l 

ACTIVATION BY Na + plus K + AND LEUCINE OF PREP. I I  A T P a s e  

Each value  indicates  the  mean  of results from 5 samples  ~ S .E .  

A ddition d TPase  activity 
(l~moles Pi  per h per mg protein) 

N a  ~ - K + Leucine 
(mequiv/l) (mequiv/l) (raM) 

o o o 

14o 2o o 
o 0 20 

14o o o 

1.o 3 ~ o.o.5 
2.43 ~ o.15 
1 . 8 2  ~'- 0 . 0 8  

1.12 ± o.16 

T A B L E  I I I  

A C T I V A T I O N  B Y  L E U C I N E  A N D  I N H I B I T I O N  B Y  O U A B A I N  O F  P R E P .  I I  A T P a s e  

Each value indicates  the mean  of results from 3--4 samples  ± S .E .  

Addit ion 

Leucine Ouabain 
(raM) (M) 

o o o.453 ~ o.o65 
o i o  -5 0 .430 ~ o.o41 

20 O o.551 -_- 0.032 
2o IO ~ o .419 ± o .o26 

.4 TPase activity 
(l~mole P~ per h per mg protein) 

words, that leucine substitutes ,  at least to some extent ,  for cations in ATPase acti- 
vation.  According to OXENDER AND CHRISTENSEN 6 and WHEELER AND CHRISTENSEN 7, 
leucine transport in Ehrlich ascites cells is Na + independent,  in contrast  to glycine 
and alanine transport. In rabbit reticulocytes,  glycine and alanine are dependent on 
Na + concentration in the med ium for their act ive transport, while,  in the erythrocytes ,  
transport of those amino acids as well  as leucine and valine is independent of Na +. 
These facts are considered to suggest  that,  in some cell sys tems,  the amino acid- 
carrying sys t em for each amino acid or amino acid group could differ from those of 
the others in its dependence on cations. 
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T I T L E S  O F  R E L A T E D  P A P E R S  I N  O T H E R  S E C T I O N S  

The following papers  t h a t  have  recen t ly  appeared  in o ther  sect ions of BIOCHIMICA ET BIOPHYSICA 
ACTA m a y  be of in t e res t  to the readers  of th is  special ized sect ion:  

B B A -  BIOF~NERGETICS 

Nucleot ide  content ,  ca lc ium accumula t ion ,  and  phospha te  me tabo l i sm in subcel lu lar  f ract ions 
of r a t  bra in  (BBA 45 653) 
by L. G. ABOOD, Ix[. I<URAHASI, l']. GRUNER AND M. PEREZ DEL CERRO (Rochester,  N.Y.) 

I53 (1968) 531 
(In the role of the  t r i ca rboxy l i c  acid cycle in the  s t i nml a t i on  of sodium t r a n s p o r t  by aldo- 

s terone (BBA 45 66I) 
by M. Z. FSLCHUK AND (;. "W. G. SHARP (Boston, Mass.) . . . . . . . .  153 (i968) 7o6 

B B A - ( ; E N F A { A L  S U B J E C T S  

The isola t ion of a m u t a n t  of 13acillus cereus deficient in phospha te  up t ake  (BBA 25 921) 
by H. ROSENBERG aND J. M. LA NAUZE (Canberra) . . . . . . . . . .  I 5 6  (1968) 38I 

The influence of c o n d u c t i v i t y  on the e lec t rophore t ic  mobi l i ty  of red blood cells (BBA 25 925) 
by E. L. CARSTENSEN, G. I ?. FUHRMANN, l{. W. SSIEARING AND L. A. I<LEIN (Rochester,  
N.Y.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  156 (1968) 394 

The e lec t rod ia lys i s  of Anabaena flos-aquae A-37 (BBA 25 932) 
by  R. G. TlSCHER, C. D. BOSTWICI¢, J. c.  MICKELSON AND L. R. BROWN (State College, 
Miss.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I56 (i968) 4o3 

NEW VOLUME CODING FOR B B A - B I O M E M B R A N E S  

BBA is publ i shed  according to a vo lun le -nu inber ing  schenle t h a t  embraces  all sect ions of 
the journa l :  for 1968 the  scheme cover ing  the  vo lumes  15o 17o-- i s  to be found on the  inside 
cover of th is  issue. The seven ind iv idua l  sect ions are d i s t inguished  by  a colour code, and  a series 
n u m b e r  has  h i the r to  been inser ted  on the spine. 

The overal l  vo lume-nun lbe r ing  sys tem and colour code are to be ma i n t a i ucd ;  however,  
ins tead  of the  series number ,  each section is to be given i ts  own sequent ia l  volunle  numbers .  
these being assigned in re t rospec t  to the vo lumes  a l ready  publ i shed  in t h a t  section. This sys t em 
will run para l le l  to the overal l  BBA scheme:  for the BIOMEMI3RANF.S section the  correspondence 
is ind ica ted  l)elow. This issue is therefore  BIOCHIMICA ET BIOPHYSICA ACTA, r o l .  150/3  o r  B B A -  
BIOMEMI~RANES M2/3. 

Parallel volume codi~zg for BBA-Biomembra~zes 

BBA Vol. 135 -- BIOMEMBRANES Vol. MI (1967) 

BBA Vol. 15o -- BIOMEMBR:~NFS Vol. M2 (1968) 

BBA Vol. 163 -- BIOMEMt~m~NVZS Vol. M 3 (1968) 

A subscr ip t ion  to the  BIOMEMBRANES section of BBA for 1968 (2 volumes) is Dfl. 13o.oo. 
A s u p p l e m e n t a r y  charge  for airnaail ing to U.S.A. and  Canada  is US S o.80. The back  volunle  M I 
(1967) is also ava i l ab le :  ra tes  will  be suppl ied  on request .  


