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S U M  M A R Y  

Membrane glycoprotein biosynthesis of ascites hepatoma cells is followed by 
[14C]glucosamine mid [aH]leucine incorporation into cells in culture. The rate of 
incorporation is stro~gly increased by the addition ofRobinia lectin in culture medium. 
Labeled glycoproteins are released from lectin stimulated and non-stimulated ceils 
by trypsin digestion. Studies of labeled trypsinates on sodium dodecyl sulfate gel 
electrophoresis and Sephadex (3-200 filtration exhibit two fractions both labeled 
with [~ 4C]glucosamine and [3H]leucine and having different molecular weights, one 
over 200 000 and the ,~thcr about 2000. Identical t~,sults are obtained when external 
membrane glycoprote~ns are solubilized by sodium deoxycholate. Comparison of  
surface g~ycoproteins i:~olated by trypsinization from control cells labeled with [3H]- 
glucosamine and from lectir, st 'mulated cells labeled with [t 4C]glucosamine displays 
no significant qualitative differences between glycoprotein fractions released from 
both cell groups. 

I N T R O D U C ' F I O N  

The glycoprotein coat which appears to be on the outer surface of all cells 
[1-4] has be.~n shown to I~e implicated in such biological cell characteristics as cellular 
growth control, adhesiv.:ty and cell recognition [5-8]. Alterations of membrane 
glycoproteins have been assumed to represent key-steps in cell transformation [9-12]. 

Mitogenic lectins ~mve been shown to stimulate the growth of normal cells 
[13-15] and to reduce that  of transformed cells [15-18]. Although uncertainties 
subsist concx~rning the mechanism of  lectin action on cells, the initial event appears 
to be its binding to a glyccprotein receptor site on the cell surface [13, 19-22]. 

It seem.~d of interest: to  know if lectin, which has such opposite actions on the 
growth of  normal and traasformed cells, could change the cellular metabolism of 
glycoproteins, mainly that of  membrane glycoproteins. To date 0nly normal human 
lymphocytes have b ~ n  investigated for lectin action on cell growth and glycoprotein 
metabolism [23]. 
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As part of our studies on membrane glycoproteins of normal and transformed 
cells, investigation is being made of both structure and biosynthesis of surface glyco- 
proteins in rat ascites hepatoma cells. The present report, is concerned with the 
problem of biosynthesis in cells, whether or not they are stimulated by mitogenic 
lectin. 

M A T E R I A L S  A N D  M E T H O D S  

Reagents 
Ct, emicals. L-[4(n)-3H]leucine (specific activity 40 Ci/mM), D-[ lJ4C]-  

glucosamine (specific activity 57 Ci/mM) and D-[l-311]glucosamine (specific activity 
I ! Ci/mM) were purchased from C.E.A. (Sa¢lay, France). 

E~.le's minimum essential medium was obtained from Institut Pasteur (Paris) 
and supplement,.~d with a 2-fold concentration of vitamins and amino acids, 10% 
foetal calf serum, penicillin (200 t,g/nal Specia) and streptomycin (1 mg/ml Specia). 

Other chemical products were the highest purity commercially available. 
Lectin. P~parat ion and characterization of Robinla Fseudoacacia lectin h~ve 

been previously reported [24]. Its mitogunic properties have been described [25]. 
Cells. Cells of Zajdela ascites hepatorna were obtained 7 days after trans- 

plantation of 0.3 ml of a 7-day old tumor' w~thout removing the ascitic fluid. The 
tumor-bearing animal was killed by cervical dislocation and the tumor cell suspension 
was taken off and washed 3-4 times with culture medium. 

Labeling of  cell ¢:~dtures 
The cells were counted with a hemocytometer and then resuspended at a con- 

centration of about 2.5- 105 cells per ml in Eagle's minimum essential medium. 
Ascites cells (2.5 ml) were cultured on 50 mm plastic dishes (Falcon) for 8 h at 37 °C 
in a humidified atmosphere of 5 ~ CO,  in air. For  labeling times of one cell cycle 
or more, labeled precursors were added directly Io the culture medium of each culture 
dish, namely 7.5/tCi of L-[4(n)-3H]leucine to ntdiolabel proteins and 2p Ci of D-il- 
l 4 C ]glucosamine to radiolabel ~glycoproteins. 

To study tile lectin effec, on the precursors incorporation time course, Robinia 
lectin, leucine and glucosamil~e were simultaneously added to each culture dish. 
Lectin optimum concentration wa.q determined by measuring the amounts of glucosa- 
mine and leucine incorporated as a function of the amount of lectin added, namely 
between 1 and 20 pg of lectin Ix:r ml of culture medium; it was found to be 6.7 pg per 
ml of culture medium and lectin at that concentration was introduued into each 
culture dish betore incubation. 

At various times ofculture (1-8 h), the reaction was stopped by cooling in ice; 
cells were centrifuged (600 × .q for 5 rain) and washed three times with iced 0.15 M 
sodium chloride. Cold 20 % trichloroacetic acid (2 ml) was added directly to the cell 
pellet which was kept at 4 °C for ! h. After four washings with ice cold 5 % trichloro- 
acetic acid, the precipitate was solubilized in 10 ml ofinstagel (Packard)and the radio- 
activity counted in an lntertechnique liquid scintillation spectrometer. 

When cell labeling was necessary for investigating cell-coat components, 
culture was proceeded for 8 h at a concentration of 2.5- 10 s ~lls/ml in culture flasks 
containing 25 ml of culture medium. All the radioactive precursors were initially 
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added: either 20 ~t~.Ci of v-[l-14C]glucosamine and 75/~Ci of  L-[4(n)-~H]leucine, or  
20/zCi of  D-[l-t4C]glucosanfine~ or 15/~Ci of  D-[l-3H]glucosamine. Lectin at a final 
concentration of  6.7/~g/ml w~Ls ad'led directly into the culture flasks where cells were 
incubated. 

Release of glycoprotein coat from cells 
Trypsin treatment. Labelec cells zrere harvested and washed three times ~ t h  

0.15 M sodium chloride/0.0l M sodium bicarbonate at pH 7.5. Then cells were 
resuspended at a concentration (,f I06 cells per ml i n  the same buffer containing 
L-(tosylamido-2-phenyl)ethyl chl,)romethylkctone-treated trypsin 0.004% (Wor- 
thington).  A mild shaking was rr~aintained for 20 min at 37 °C and reaction was 
stopped by the addition of soybean trypsin inhibitor 0.008% (Sigma). Cells were 
centrifuged for 5 rain at 6 0 0 x g  ~nd the radioactive sup ~ ~tant solution that  was 
designated "trypsinate'" was isolatec', afte:c a last centrifugation for 15 rain at 15 000 × g. 

Solubilization by sodium deoxycholate. Labeled cells were washed as above and 
resuspended at a concentration of 2 x 10 ~ cells per ml in 0.15 M sodium chloride 
solution at pH 6.8. To this cellular suspenstov., was added an equal volume of  a solution 
of  0.1% sodium deoxycholate in 0.15 ]~t sodium chloride solution (pH 6.8). After 
2 rain at room temperature,  cells w.~re centrifuged for 5 rn'n at 6 0 0 t O .  The pellet 
was then die,carded and the supernata~t was centrifuged again for 15 rnin at 15 000 x g. 
The resulting deoxycholate extract gas  =kept at ~ 2 0  °C. 

Pha.,~e-contrast microscopy stt~dy enabled us to observe that  the cells showed 
no gross morphological alterations ai'ter sodium deoxychol.'tte t~eatment. 

Polyacrylamide gel e!ectrophoresis 
Whole cells (about 2-  106) aad trypsinates were first dissolved in 160 ILl 

of  a solution containing 1~o sodium ¢[odecyi sulfate/l~o 2-mercaptoethanol and im- 
mediately placed into a boiling-water ~,-ath for 2 min. 20 ttl glycerol was added to the 
cooled sample to increase its density and then 25 ~tl of  bromophenol  blue. 7 and  l(P/~ 
polya~:rylamide gels were prepared follclwing 1"he Davis method [26] partially modified 
according to Hunt  and Brown [27]. Sa:~ples were applied on gels (90 x 3  ram) which 
were run at p H  8.3 with 1 m A/gel un~:il bromophenol  blue was 20 nun  f rom the 
bot tom end of  the gel. Gels were calibra:!ed for molecular weights with bovine serum 
albumin: dimer, 136 000 and monomer ,  68 000; ovatbumin, 43 000; trypsin, 25 000 
and cytochrom~: c, 12 500. After electrophoresis, gels were frozen and sliced into 
1.5 m m  thick disks with a gel slicer. Ea~:h slice was dissolved by 0.5 ml of  hydrogen 
peroxide in a counting vial for 12 h at 37 °C; 10 mt of  Instagel scintillation fluid were 
added and radioactivity was counted in ~:n Intertechnique liquid scintillation spectro- 
meter. 

All procedures were done in the same way for cell coat material removed f rom 
lectin-stimulated and non-st imulated celt ~. 

Gel filtrraion 
Sephadex G-200 columns ( 9 0 x 2  c~1)were equilibrated either in 0.1 M pyridin 

acetate pH 6.5 (trypsinate) or in 0.05Yo sodium deoxycholate solution (extract). 
Elution was carried out with a corresponding buffer at a ct~nstant flow rate of 5 ml/h. 
The void volume and the total volume of  ~.h¢ column were determined by i~eing run 
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through blue dextr, m and valine 'DNP. It was calibrated with proteins of  known 
molecular weights: :mmunoglobuhn (3, 150 000; ovalbutnin, 43 000 and ¢ytochrome 
c, 12 500. Fractions ~ere collected and aliquots of 200 pl were counted with 10 ml 
of Instagel scintillation fluid (l~ckard) for the determination of the 3H/t 4C ratio of 
each fraction. In all ctses, the rec,3very from the co|umns w~t~ about 90 ~o ofthe applied 
c o u n t s .  
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Fig. 1. Rob/n/a l c ~ n  effect on labeli:lg kinetics o f  ascitcs coil c;~ituros. Ascitcs coils (2.5 - 10S/ml) 
ware grown ~,x 2.q rnl s u s a n  cuhurcs  in the presence o f  (A)  3 pCitsrd [~H]lzucinc o r  01) in the  
prosence o f  0.Ska~.~ml [ t~ ]g lucosmnJne .  A t  the limes indicated reaction ~lts s topped and radio-  
ac t iv~"  (dpm/lO s cells) was counted in trichioroacetic acid insoluble fract ion o f  control  coils, 
( 0 - - 0 ) ;  o f  10ctin sti_mulat~l cells, ( l l - - - O ) .  Control  cell S r o w ~  ( x  - -  x ) ;  lectin stim~dated cell 
growth,  ( x -  - - x ) arc r c p r ~ c n ~ d  in (A). 
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RESULTS AND D~.SCUSSION 

I. Incorporation o f  [l aC]olucos~rnine and [3H]leucine in:o lectin stim~dated and non 
~timulated cells 

H e p a t o m a  asc i tes  cells in ~ul ture  i n c o r p o r a t e  [ t ~ C ] g l u c o s a m i n e  a n d  [3H]-  
leuc ine  a t  a low a n d  c o n s t a n t  ra te  wh ich  is s t i m u l a t e d  w h e n  Robinia lect[n is a d d e d .  

T h e  i n c o r p o r a t i o n  ra te  o f  t w o  r a d i o s c t i v e  p r e c u r s o r s  i n t o  t he  t r i c h l o r o -  
ace t ic  acid! precip~tabte p ro t e in s  o f  c o n t r o l  cells is f irst  l inear  a n d  t h e n  b e c o m e s  
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Fig. 2, Polyacrylamide gel ek ctrophoresis of  proteins and 81ycog.roteins from whole control cells (A) 
m~.d lecttnt stimulated cells (P.~. Celia were grown in the presence o]" [all ]leucine and [1 ~C ]gJucosamine. 
Aliquots (~0 e cells) were solubiiia~ed with sodium dodecyl sulfate 1 ~/0 containing 1 ~/~ 2-mercapto- 
ethanol arts subjected to electrophoresL*; on 7 ~/~ polyacrylamidt, gels calibrated with bovine serum 
albumin: at. dimmer; b, numomer; c, ovalbumin; d, trypsin; e, cytochrome ¢. (O  -- O) ,  [SH]dpm - 10- *, 
( 0 - - - O ) ,  t4C dpm- 10 -4.  BPB, bromophenol blue. 
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constant after 6-7 h of  culture. Fig. 1 shows 1:hat cell response to lectin is not imme- 
diate but requires a 4-h !~.g. Then, the incorporation into lectin-stimulated cells 
shows a point of inflexion ~ ~ ~ween th  ~ . fourth an¢[ sixth hour of  culture, resulting in a 
2-fold stimulation of the  rate by the ei~ht hour of,'.ulture. The same delay is necessary 
to observe the lectin effect on c~ll growth [l.~. 

Since the major incorporation o~glucosamine and leucine is expected to happen 
in glycoproteins and proteins, it seems that Robinia lectin stimulates the biosynthesis 
of  these c~ll components whereas it inhibits cell proliferation. These results can be 
compared with those obtained by Hayden et al. [23] who have carried out the only 
studies available concerning the action of a mitogenic lectin on glycoprotein meta- 
bolism. The Ph~seolus lectin (PHA) induces a stimulation of glycoprotein biosyn- 
thesis in lymphocytes whereas it stimulates ~he growth and blast transformation of  
these cells. Thus, it appears that the stimulation of glycoprotein biosynthesis by 
lectin in both types of  cells does not occur by the ~ame mechanism, or that glyco- 
protein biosynthesis is not correlated to cell prolifera.tion. 

2. Polyacr),lamide gel electroph,~resis of proteins and olycoproteins from whole cells 
Whole cell proteins and glycoproteins were ~tudied by electrophoresis on 

0 .1% sodium dodecyl sulfatei7 ~ polyacrylamide gels in order to compare glyco- 
proteins of stimulated and non-stimulated ceils. Two sets of cells are grown for 8 h 
in the presence of  [14C]glucosamine and [3H]leucine: the first one with Robinia 
lectin, the second without lectin. Cells are then harvested and washed and aliquots 
are dissolved in 1% sodium dodecyl sulfate/1 ~ 2-mercaptoethanoi and subjected 
to electrophoresis. Labeled proteins and glycoproteins are localized on the gel by 
raciioactivity measurements. Electrophoresis profiles of  non-stimulated and stimulated 
¢ell-glycoproteins are shown in Figs. 2A and B respectively. Nearest the top of the 
gel, an impol~ant band of [3H]leucine and [~4C]glucosamine labeled components 
is found in the molecular weight range, 150 00~b-200 000, Other peaks of glycopeptides 
are found which run with the bromophenol blue or just ahead of  the dye and have 
very low molecular weights (lower than 10 000). However, the actual molecular 
weights rosy be somewhat different due to the fact that  glycoproteins migrate in an 
anomalous fashion as compared with globulin" proteins on sodium dodecyl sulfate 
polyacrylamide gels. 

The comparison of the two profiles suggests that  no new glycoproteins formed 
after iec~a treatment can be detected by this method. 

Thus, glycoproteins of ascites cells can be separated into two major classes 
by elecErophoresis on sodium dodecyl sulfate polyacrylamide gels. However, these 
two classes which have very different molecular weights are detected ~y [SH]leucine 
and [~4C]glucosamine radioactivity and it is possible that  ~ther classes of  glyco- 
proteins exist which are not labeled in this way. 

3. Release of  surface glycoproteins 
In order to determine which class of these glycoproteins is present on cell 

surface two different methods axe used to release surface glycoproteins. 
(a) Proteolytic digestion. Tr~*psin treatme.nt on intact cells: the trypsin mild 

t reatment  just releases outer glycoproteins f rom cells ~, ":thout ly~ing them, as demon- 
stra.ted by phase-contrast microscopy. The two sets of  ~!.ouble-lab¢led cells axe trypsin 
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T A B L E  I 

D I S T R I B U T I O N  O F  [ t 4 C ] G L U C O S A M I N E  A N D  [31-!]LEUCII~E I~_,T W H O L E  C E L L S ,  IN" 
T R Y P ~ I N A T E D  C E L L S  A N D  I N  C O R R E S P O N D I N G  T R Y P S I N A T E S  A I ~ D  I N  D E O X Y -  
C H O L A T E  E X T R A C T S  

C o n t r o l  cells and  leet in s t imula ted  cells were labeled for  8 h wi th  [ t*C]t , Jucosamine a n d  [3H]lettcine, 
harve:~ted a n d  washed  three  t imes-  i th 0.15 M sod ium chlor ide ,  0.01 M sod ium b ica rbona te  ( p H  7.5). 
Rad ioac t iv i t y  in d p m  was measu red  in o!iquot  o f  whole  cells a n d  t ryp .dna ted  cells (10 e cells), The  
amom~t o f  cell coa t  g lycopro te ins  released f rom whole  cells by  ~ryl~sinizat~on (0.4 ftg t ryps in / !  06 c~lls) 
or  by  sod ium deo:~ych~late sohtb i l iza t ion  (0.1 ~/e) were de t e rmined  by  ra~lioactivity measurements  in  
all superna tan t s .  

F rac t ion  C o n t r o l  cells Lect in  s t imula t ed  ceils 

Rad ioac : i  7ity ( ~ )  Rad ioac t iv i t y  (~/o) 
dpm/106 cells dpm/10  e ce!ls 

[3H]lcucine 
Cell pellet 20 972 100 27 110 100 
Trypsinated cell pellet 18 451 88 23 857 8~ 
Trypsinate 1 887 9 2 720 I0 
Deoxy¢l,olate extract 5 093 25 6 700 2:5 

[ ~ 4Clglucosamin e 
Cell pellet 21 765 100 29 870 103 
Trypsinated cell pellet 17 847 82 24 722 83 
Trypsinate 3 482 16 5 070 17 
Deoxvcholate -.xtraet 8 310 38 11 92~ 40 

treated and the distribution of  [14C]glucosamine and [aH]leuc.~ne is studied in 
trypsinwed cell pellets and in each corresponding trypsinate as compared with 
non-tryF.sinated cell pellets. Results are given in Table L 

T;Tpsin treatment appears to remove the same proport ion of labeled com- 
ponents f rom normal- as from lectin-stimulated cells, nam,.-ly 17 ~ of  [t4C]glucos- 
amine labeled compounds and 10 ~,~ of  [~H]leucine labeled ¢ompountts. On the other 
hand lectin stimulates incorporation of  [3H]leucine and [t4C.]glt~cosamine into 
trypsinate: incor.aoration rates are increased by a factor of  3.9 ~ for both amino acid 
and osaraine. 11tese results therefore agree with the assumption that  lectin would act 
on cellular metabolism by a global stimula'~ion of glycoproteia biosynthesis. 

Gel electrophoresis of  tr~psinates: each proteolysate is s~udied by electro- 
phoresis on 10 ~/o polyacrylamidc o~cis containing 1 ~o sodium dodecyl sulfate emA 1 ~o 
2-mercaptoethanol. Profiles of  radioactivity electrophoretic migration are displayed 
in Fig. 3. 

The overall distribution of  the glycoproteins in the gels appears to be similar 
in the two diagrams, both displaying two classes of  aH and t a C labeled glycoptoteins: 
the heavy one with an apparent molecular weight o~" about 150 000--200 000 and the 
other, which runs with bromophenol  blue, with a molecular weight of  less tlmu 10 t300. 
These two classes ofglycoproteins have also been observe~t on diagrams of  solubilized 
whole cells (Fig. 2). Besides, there is no evidence for any new species of  glycoprotein 
mate r i~  issuing from intact glycopro~ein proteolysis during trypsinization. However, 
more subtle differences between the trypsinates from stimulated and non-stimulated 
cells cannot  be ruled out. The low molecular weight compounds are re~olved into 
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Fig. 3. Polyacrylamidz gel cl~.~trophoresis of  control trypsiuat© (A) and tryp~inat© from ~zctin 
stimulated cells (B). |~H|~cuc~.n© and [saC]glucos~nine labeled cells were treated for 20 rain with 
0.004 ~ trypsin at 37 *C. After centrifugation, the supernatant designated trypsinat© was solubilized 
in I ~ sodium dodecyl .,~uifitte 1 ~ 2-mercaptoethanol and subjected to electrophorcs/s on I0 
polyacrylamide gels ca~ibrat,:d with bovine serum albumin: a, dimor; b, monomer; c, o~Ibumin." d, 
trypsin and ¢, cytochrom¢ r. (C)--C)), SH d p m -  10-3; ~ , D - - - O ) ,  taC dpm-  I0 -~'. BPB, bromo- 
phenol blue. 

two peaks: one with a molecular weight of 5000-7000 and the other which migrates 
ahead of bromophenol blue. 

It is currently assumed ~hat this last peak is glycolipid material [28, 29]. In 
orO.~x to check this possibility, lipid soluble radioactivity is extracted from the whole 
trypsinate with chloroform/methanol (2 : 1). 80 ~o ~ of  the radioactivity is recovered 
in the aqueous layer and electrophoretic diagrams of this fraction are exactly identical 
to those obtained before extraction of  lipids. Therefore, this result is consistent with 

glycopeptide 'aature of very low molecular weight fractions. Gel electrophoresis 
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Fig. 4. ',3el filtration on Sephadex G-200 column o f  tryl~sinat,~ released f rom coatrol  cells (A) and  
lectin ssimulated cells (V0. Trypsinates obtained frorL~ [3H]teucme and [t4Clglucos~mine labeled cells 
were f~'actionated on  S~phadex O-200 colurrm (90 x 2 cm) in D. I M pyridin acetate buffer (pH 6.5) 
calibr'~ted with dextran blue (DB);  a, immunoglobulin ¢3; b, ovalbumin; c, cytochrom© c; d, ,,,aline 
DNF.  (C)--C)) ,  aH d p m -  10-2; ( Q - -  - O ) ,  14C d p r . -  10-2, 

diagrams show that the radioactivity bands corresponding to the two classes of glyco- 
proteins are broad and have an irregular shape which is different from that observed 
with single globular protein spec.;es. So it is likely that eac~l class consists of more 
t,mn a single species of glycoproteins. 

Gel filtration of trypsinates: each t.'ypsi~ate is chromategraphed by gel fil- 
'tration on a column of Sephadex G-200. Elution patterns of tryl:sinate isolated front 
control and I¢¢¢in stimulated cells are similar and exhibit two glycoprotein fractions 
both labeled with [t 4C]glucosamine ~nd [3H]leucine (Fig 4A and B): one which is 
excluded on Sephadex G-200 ar, d has a molecular weight :.bore ~30 000, the other 
which has a very low molecular weight. It is noteworthy that no fr~ction only labeled 
with leucine can be observed. 

The size of the second fraction is precised by chromatogral~y on a calibrated 
column of Sephadex G-50. The elution patterns of these fractio,s appear quite 
similar, each having one peak in the 2{X)O :000 molecu|ar weight range. 

Double label of trypsinates with gl~.cosamine: a sharpe," comparison between 
trypsinates from stimulated and non-stimulated cells can be obtain,:~t by l~beling 
these cells with [t,C]glucosamine and [SH]glucosamine respectively. 

The two cell sets are then mixed and trypsin treated. Tht ~.r~vsinate is examined 
by polyacrylamide gel electrophoresis as previously de.scribe~. Front Fig. 5 it appears 
that electrophoretic profiles of 3H labeled and x4C labeled c~)mponents are quite 
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Fig. 5. Polyacrytamide gel electrophoresis of  tryps;nates double labeled with [SH]- or [: 'C]Blu:os- 
amine. Control cel~s and lectin stimulated cells were g,..~wn in *.he presence of  [3H]glu:osamine and 
['~q=]glucosarnine ~pectively.  The two cells sets were mixed and treated by trypsiL as described 
previously. Trypsinate was solubilized in 1 ~ sodium doclecyl sulfate 1 ~ 2-mercap:oethanol and 
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Fig. 6. Elution profiles on Sephadex G-200 column of deoxych©,late extracts from co~ttrol cells (A) 
and lectin stimulated cells (13). [~H]leucine and [i4C]81ucosamine lubeled cells were solubilized by 
sodium deoxycholate (0.05 ~4) for 2 rain at 20 °C. After omtrifagation the supernatt~nt designatmt 
deoxycholate extract was fraclionated on Sephadex G-200 column (~0 x 2 ¢m) equilibr~tted in 0.05 ~, 
sod/tun deoxycholate and calibrated with dextran blue (DB): a, immunoslobtdin G; I:,, ovalbumin; 
¢, cytochrome ¢ and d, valine DI~IP. ( O - - O ) ,  3H ¢lpm • 10-3; ( Q - - - O ) ,  14C dpm.  10 -3. 
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similar. These results confirm those obtained by gel electrophoresis and gel filtration 
of  trypsinates from two cell sets, as (tescribed above. 

Therefore, trypsin digestion olr intact ascites cells releases from cell surfaces 
two distinct size classes of glycoprolr.eins, namely a macroglycoprotein fraction of  
molecul:lr weight 2C,0 000 or more, and a l~w molecular weight fraction. It is not yet 
possible to determine whether the latter fraction arises from degradation of the higher 
~:nolecular weight fraction, or wheth(.~r the two fractions are unrelated.. The presence 
of  lectin in the culture medium does i~ot induce apparent  qualitative modifications in 
the cell coat glycoproteins but only a stimulation of their biosynthesis. 

(b) Solubilization of  cell memb,ane by sodium deo:~ycholate. After 8 h culture, 
[-~H ]leucine and [l 4C]glucosamine labile6, cells are treated by 0.05 ~/o sodium deoxy- 
chola'~e which solu~ilizes membrane glycoproteins from intact cells a~d radioactivity 
di.~tri'0ution is measured in the cell pellet and exl.ract. It  is clear from :['able I that  the 
prop,3rtion of  labeled material released by solubilization is larger than that  released 
by t]'ypsinization. These results are in good agreeme:nt with the w;sumption that  
deter'gent solubilizes components which are deeply roosted in the membrane and are 
not :~eached by proteolysis. 

Deoxycholate extracts from control a-~d lectin-~imulated cells are fractionated 
on calibrated Sephadex G-200 column and their elution patterns are shown in Fig. 6. 
The glycoprotein fractions, having the same molecular weight features as the com-. 
pot~nds isolated by trypsin treatment,  are obtained. 

CO:~[CLUSION 

From the results obtained in this study, cell coat of  Za~dela he pa toma aspires 
cells ~tppears to  b~ made up of  two classes of glycoproteins having different molccu~ar 
weights, as observed by gel electrophoresis and g~l filtration: a high molecular w~i ~ht 
group (200 000 or more) and a low molecular w.~ight group (2000--3000). This latter 
group probably does not arise from trypsin pro~eolysis of  cell surfao ~ . glycoproteins 
because it is also present in deoxycholate extract. Although a fractic,n of  these tow 
molecular weight glycoconjugated compounds might possibly arise fi:om the de:~'a- 
dation of  higher molecular weight compounds,  these glycopeptide fractions appezx to 
be structural entities in cell coat rather than degradation products of glycoprotcins. 
Besides, glycopeptide material with a low molecular weight has also been isolated 
frc.m a variety of membranes [30, 31 ]. 

On the other hand, the glycoprotein biosynthesis in hepatoma cel~s is stimu- 
lated by a mitogenic lectin from Robinia at the same time as cell growth is inhibited 
and no morphological changes are induced. This stimulation of glycoprotein synthesis 
by lectir~ appears to b~ a quantitative rather than a qualitative process as shown 
especially by double label with glucosaminc of stimulated and non-stimulated cells. 
A similar stimulation of  glycoprotein biosynthesis has been observed on culture 
lymphocytes in the p re~nce  of  another  mitogenic lectin. Yet this stim~lation is 
accompanied by proliferation and blast t ransformation of lymphocytes w~Lereas 
ascites cells proliferation is reduced by Robinia lectin and no increase in cell s~.trface 
area is evident to warrant  glycoproteins biosynthesis stimulation. Anyway, f~zrther 
work will bc necessary to state whether these newly synthetised glycoproteins a ~  
degraded or excreted as such. 
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