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graphy on Silicagel H with chloroform, methanol, water 
(60 : 25 : 4) as developing solvent, dolichol-pyrophosphate- 
oligosaccharide-mannose [!4C] (DPPoligoM) was prepared 
according to BEHREI~S et al. 12, ~. DPM, DPGlu, DPPNAG, 
DPPoligoM were further purified on a sephadex LH-20 
column (1.5 • 115 cm) Muted with chloroform, methanol, 
water (1:1:0.3) plus 50 m M  ammonium acetate ~*, 
followed by chromatography through a DEAE-cellulose- 
acetate column (1 • cm) Muted successively with 
chloroform, methanol 2:1 (10 vol. column), methanol  
(10 vol. column), chloroform, methanol, water 1 : 1:0.3 
(5 vol. column) then with a linear gradient of ammonium 
formate (0, 0.2 M) in chIoroform, methanol, water 
(1:1:0.3). All those compounds were recovered as sharp 
peaks, washed exhaustively with water to eliminate all 
salt present then hydrolyzed as follows. The hydrolysis 
was carried out in a water bath at 65 ~ and in boiling 
water. The samples were dryed in the bot tom of a glass 
test  tube and 1 ml of 25 m M  NaC1, 25 m M  ammonium 
acetate was added. Heavy  metal  was added to a final 
concentration of 10-~ or 10-~ M. Hydrolysis was stopped 
at desired t ime by addition of 1 ml of chloroform, metha- 
nol, water (60: 4:8). The aqueous phase was removed for 
analysis. The organic phase was washed with chloroform, 
methanol, water (1:16:16) and the aqueous phase pooled 
with the first aqueous extraction. The various aqueous 
phases were counted in a LS-150 Beckman liquid scintil- 
lation spectrometer and a duplicate sample Chromatogra- 
phed in a sephadex G-15 or G-50 column (1.5 • ii0 em) 
Muted with buffer phosphate pH 7.0 ix = 0.i. All the 
reagents were of analytical grade. 

Results and discussion. The incubation of DPM at 
65 ~ in ammonium acetate 25 m M  and NaC1 25 m M  at 
pH 7.0 was associated with an extremely slow release of a 
~4C compound that  was soluble in water. Addition of Zn ++ 
to this mixture increased the rate of release of water 
soluble radioactivity from lipid. Over 90% of ~4C added 
as DPM [14C] was recovered as water soluble compound 
after t reatment  with Zn++, after 15 h at 65~ or after 
30 rain at 100~ Also, Co++ enhanced the release of 
radioactivity into the water phase but was less efficient 

than Zn ++. Cu ++, Mn ++, Pb ++, Hg ++, Ni ++ have no 
significant effect on the hydrolysis. The rate of Zn ++ 
hydrolysis was not affected significantly by an anaerobic 
environment indicating the absence of intermediate on 
oxidative cleavage of xaC from DPM [1'C]. The structure 
of the 14C derivative released by Zn++-catalyzed hydrolysis 
was examined by chromatography on sephadex G-15 and 
by paper chromatography (VWnatman No.i) using n- 
butanol-pyridine-H~O (6: 4: 3). In both experiments, the 
product had the same RI as mannose [1~C]. The pH was 
checked before and after hydrolysis to be sure tha t  no 
difference occurred during such hydrolysis. The reaction 
catalyzed by Zn ++ therefore appears to be 

Zn++ 
DPM - - ~ D P  + M .  

No presence of mannose-l-phosphate or other com- 
pounds was detected in any chromatographic test. The 
aqueous phase from the hydrolysis DP-Glu[I*C] and D- 
PP-NAG [1'C] on sephadex G-15 and paper chromato- 
graphy give respectively Glu[14C] and N-acetyl-gluco- 
samine [1~C]. No other products were present. The aqueous 
phase from DPP-oligoM[I~C] on sephadex G-50 gives an 
homogeneous compound with 6-8 sugar residues 14. The 
solvent was standardized with polysaccharides of dif- 
ferent unit  numbers between 3 and 7. DPGlu[I*C], 
DPPNAG[14C], DPPoligoM[14C] were submitted at the 
same Zn++ hydrolysis at 100~ at different times. The 
kinetics of such hydrolysis are reported in the Figure. The 
kinetics of the hydrolysis catalyzed by Zn++ 100~ was 
first order in all cases (Figure). However, the rate of 
hydrolysis varied with the substituent and followed the 
order DPM > DPGlu > DPPNAG and DPPoligoM. 
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Summary. Guanine deaminase solubilized from the ' l ight '  mitochondrial fraction of rat  liver was activated by lecithin. 
The activation was proportional to the concentration of lecithin taken in the system. A ratio of 1 : 1 between the two 
constituents (protein and lecithin) was at least necessary for complete precipitation. 

Requirement of various lipids in membrane bound 
enzymes has been reviewed by COLE~AI~ 2. Specific re- 
quirement of lecithin in the enzymes fl-hydroxybutyrate 
dehydrogenase (from beef heart mitochondria) and acetyl 
CoA synthetase (from rat  liver mitochondria) has been 
demonstratedS-% Unspecific requirement for lecithin has 
been demonstrated in many cases ~-11. 

In the present communication, we have demonstrated 
the activation of the solubilized particle associated rat  
liver guanine deaminase by lecithin and interference of 
lecithin in protein precipitation by perchloric acid. 

Materials and methods. Albino rats were reared in the 

departmental  animal house. All experiments were per- 
formed at 0-4~ unless otherwise specified. Cell frac- 
tionation was according to KUMAR x2, excepting tha t  the 
residue collected between 5,000 • g and 15,000 • g, 
designated as the ' l ight '  mitochondrial fraction was 
washed twice with the sucrose medium instead of washing 
only once to get more purified fraction. Solubilizafion 
process includes freezing and thawing followed by Vir- 
Tis disruption and treatment with Triton X-100. 

Guanine was procured from E. Merck (Federal Repub- 
lic of Germany) and lecithin from V.P. Chest Institute 
(New Delhi). Other reagents used were of analytical grade. 
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Results and discussion. During the  pur i f icat ion of the  
par t ic le  associated guanine deaminase  of ra t  liver, we 
observed t h a t  phosphol ip id  leci thin ac t iva ted  the  enzyme 
propor t iona l ly  (Table I). Af ter  a cer ta in  stage, increase in 
the  a m o u n t  of leci thin suppressed  the  comple te  precipi ta-  
t ion  by  perchloric  acid. Most  of the  p ro te in  par t ic les  
r emained  in a colloidal form and  did no t  set t le  down by  
a 10 mill centrifugafiion a t  700 • g. The spec t ropho to -  
met r ic  reading  at  245 n m  was therefore  m u c h  higher.  

F r o m  the  expe r imen t  men t ioned  above, it  looks as if, 
for comple te  prec ip i ta t ion  f rom the  s y s t e m ,  cer ta in  
specific rat io be tween  leci thin and pro te in  is required.  To 
conf i rm the  fact ,  a separa te  e x p e r i m e n t  w i th  s t a n d a r d  
bovine serum a lbumin  (BSA) was p lanned.  Assay  sys t em 
for th is  was the  same as t h a t  of guanine deaminase  
descr ibed f rom this  l abora to ry  by  SREE KUMAR la, ex- 
cep t  t h a t  enzyme p repa ra t ion  was replaced by  BSA. 
Assay  sy s t em of 2.0 ml  compr ized  of 1.0 ml  of 100 m M  
Tris-HC1 buffer,  p H  8.0, 0.06 btmoles of guanine,  p H  11.0 
in 0.1 ml, 200 ag leci thin in 0.05 ml  e thy l  alcohol and  
var ious  concen t ra t ions  of BSA in 0.85 ml  disti l led water .  
The sys tem was acidified by  the  add i t ion  of 1.0 ml  10% 
perchlor ic  acid, cent r i fuged at  700 • g for 10 min and 
spee t ropho tome t r i c  readings  were recorded a t  245 nm.  

A series of expe r imen t s  were also run w i t h o u t  leci thin 
which  served as controls  (Table II). 

The resul ts  showed tha t ,  w i t h o u t  lecithin,  t he  opt ica l  
dens i ty  readings were prac t ica l ly  the  same i r respect ive  
of t he  a m o u n t  of proteins ,  t h e r e b y  indica t ing  a comple te  
p rec ip i ta t ion  of the  p ro te in  a t  least  for a cer ta in  range of 
concen t ra t ion  (25-200 ~zg). In  cases where  a f ixed con- 
cen t ra t ion  of 200 ~g leci thin was  incorpora ted ,  the  opt ical  
dens i ty  was h ighes t  when  the  a m o u n t  of p ro te in  was 
lowest  (25 ~g). W h e n  the  a m o u n t  of p ro te in  increases,  i.e. 
t he  ra t io  of leci thin to pro te in  decreases,  the  opt ical  
dens i ty  decreases.  W h e n  the  rat io be tween  leci thin to  
pro te in  is uni ty ,  t he  opt ical  dens i ty  was a lmost  the  same 
as t h a t  of controls .  This  shows t h a t  the  ra t io  be tween  
leci thin  and pro te in  is ve ry  i m p o r t a n t  for a comple te  
p rec ip i ta t ion  in a leci thin t r e a t ed  sample.  As far as t he  
p re sen t  au tho r s  know, the re  is no such  r epo r t  in l i te ra ture  
regarding guanine deaminase .  

Th i s  in terference m a y  be due  to t he  fo rmat ion  of a 
complex  be tween  pro te in  and lipid. E x a c t  mechan i sm by  
which  the  said pro te in  lipid complex  interferes  in enzymic  
s tudies  is no t  ye t  clear. E x p e r i m e n t s  are in progress  to 
f ind out  the  exac t  mechan i sm of interference.  

Table I. Activation of the particle associated guanine deaminase of 
rat liver by lecithin 

Lecithin ([zg) Enzyme activity 

E24s % 

Control 0.040 -- 
50 0.055 37 

100 0.060 50 
150 0.070 75 
200 readings out of range 

The fresh mitochondrial suspension was frozen at --18~ for 1 
night, thawed and then disrupted in a Vir-Tis homogenizer operated 
at 40,000 rpm for 2 min. The disrupted preparation was finally 
treated with 1% (v/v) Triton X-100 and was used as the source of 
the enzyme. The 114 [~g protein content of the aliquot was taken. 
Lecithin concentrations used were 50,100,150 and 200 ~g in 0.05 ml 
ethanol. In the control, 0.05 ml of ethanol without lecithin was added 
to nullify the effect of ethanol in the system. Percentage activation 
was calculated on the basis of the activity in the control. 

Table II. Effect of protein and lecithin concentration 

Protein ([zg) Ratio 
lecithin/protein 

Optical density at 245 nm 

Without lecithin With lecithin 

25 8.0 0.280 0.400 
50 4.0 0.280 0.380 

100 2.0 0.280 0.325 
150 1.3 0.280 0.305 
200 1.0 0.280 0.290 
250 0.8 0.280 0.280 
300 0.6 0.285 0.285 

Assay system consists of 1.0 ml Tris-HC1 buffer (100 raM), pH 8.0, 
0.06 ~moles guanine, pH 11.0, in 0.1 ml, 200 [~g lecithin in 0.05 ml 
ethyl alcohol and various concentration of protein (bovine serum 
albumin). The volume was made up to 2.0 ml and acidified by the 
addition of 1.0 ml of 10% PCA. In the controls, the lecithin was 
excluded from the system. 
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