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Summary 

We have previously shown that pea lectin and concanavalin A bind to differ- 
ent receptors as well as to common receptors on the cell surface of 6C3HED 
murine ascites tumor cells (Allen, H.J. and Johnson, E.A.Z. (1976) Biochim. 
Biophys. Acta 436, 557--566). We have characterized the metabolically labeled 
pea lectin receptor from trypsinates of viable tumor cells by gel filtration and 
affinity chromatography. The pea lectin receptor eluted as an apparent high 
molecular weight glycopeptide (Mr 200 000) from Sephadex G-200 columns. 
Other glycopeptides were present in the trypsinates but they did not bind to 
either concanavalin A or to pea lectin in significant amounts. The high molecu- 
lax weight glycopeptide was resistant to digestion by a high concentration of 
trypsin but it was absent in non-specific protease digests of viable cells. Sequen- 
tial lectin affinity chromatography of Nonidet P-40 extracts of cells permitted 
the probable identification of the native glycoprotein corresponding to the high 
molecular weight glycopeptide which binds to pea lectin. 

I ~ r o d u ~ m n  

We have selected the 6C3HED murine ascites tumor as a model system from 
which to isolate and characterize the cell surface glycoproteins which may play 
a role in cellular recognition events. That such components are involved in cel- 
lular recognition phenomena is strongly supported by numerous studies which 
have compared cell surface glycoproteins and glycopeptides of transformed 
cells with those of their normal counterparts [1--5], which have compared cell 
surface glycoproteins and glycopeptides among variant strains of a given tumor 
[6--8] and which have examined the effects of carbohydrates [9--11] and 
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lectins [12] on cell behavior. One approach to understanding how cells recog- 
nize self from non-self and how recognition phenomena influence cell replica- 
tion is to isolate those cell surface macromolecules which are likely to be 
involved in those phenomena and to carry out their physico~hemical character- 
ization. 

Toward this end, we have previously carried out studies in the 6C3HED rou- 
tine ascites tumor cell receptors for D-mannosyl-binding lectins [13,14]. By 
reciprocal-inhibition experiments, we have shown that there are cell surface 
receptors present which bind both concanavalin A and pea lectin as well as 
receptors which bind only concanavalin A or pea lectin [13,14]. Receptors site 
heterogeneity was also demonstrated by Scatchard analysis of lectin binding 
data. 

Trypsin and non-specific protease digestion of viable cells resulted in a 
decrease in the pea lectin binding capacity of the cells whereas the binding of 
concanavalin A was unaffected [14].  We report here the identification of the 
pea lectin receptor present in trypsinates and its correlation with an intact 
glycoprotein extracted from whole cells. 

Materials and Methods 

The 6C3HED ascites tumor was harvested as previously described [14]. 
Tumor cell glycoproteins were metabolically labeled by injecting 10/ICi of D- 
[6-3H]glucosamine or L-[6-3H]fucose interperitoneally per mouse 18 h before 
harvesting the tumor. For double-label experiments reported, separate tumor- 
bearing mice were injected with 5/~Ci of D-[U-14C]-glucosamine. 

Tumor extracts were prepared as follows: about 2 ml of packed cells were 
suspended in 8 ml of cold affinity-columm buffer (0.1 M Tris/0.1 M glycine/ 
1.0 M NaC1/0.05% NAN3, pH 7.2) containing 1 mM L-l-tosylamide-2-phenyl- 
ethylchloromethyl ketone, 1% Nonidet P-40 and 50/~g/ml DNAase I. The sus- 
pension was stirred in the cold for 24--48 h. The suspension was then centri- 
fuged at 49 000 × g for 60 min and the supernatant was dialyzed in the cold 
against affinity-column buffer/0.1% Nonidet P-40. The retentate was then 
diluted 4-fold with the preceding solution prior to use. This extraction proce- 
dure solubilized all of the D-[6-3H] ~lucosamine-labeled components present in 
the tumor cells. 

Proteolytic digestion of viable cells was carried out as previously reported 
[14] for 2 h unless otherwise stated. These conditions gave maximal release of 
D-[6-SH]glucosamine-labeled components (20-25% of the total cell label) 
while maintaining essentially constant cell count and viability. Control cell sus- 
pensions lacking exogenous proteolytic enzyme released 3--5% of cell label. L- 
[6-3H] Fucose-labeled cells released about one-half of the above percentages. On 
occasion, the cell-free trypsinate was heated at 100°C for 15 min to stop 
trypsin activity rather than adding soybean trypsin inhibitor. After enzyme 
inactivation, the digests were clarified by centrifugation and then concentrated 
20--40-fold by vacuum dialysis to give retentate and filtrate fractions. The 
retentates were frozen until further use. The filtrates were lyophilized, dis- 
solved in 0.1 N acetic acid and then desalted on a 2.5 X 95 cm column of Bio 
Gel P-2 equilibrated with 0.1 N acetic acid at 18°C. The glycopeptides, which 
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eluted in the void volume, were lyophilized and strored dessicated at --20°C 
until further use. 

Concanavalin A and pea lectin were isolated as described by Agrawal and 
Goldstein [15] and Entlicher et al. [16], respectively. Affinity adsorbents were 
prepared by coupling concanavalin A and pea lectin to Sepharose 2B. The gel 
was activated using the buffer system of Porath et al. [17] and with the CNBr 
being pre-dissolved in acetonitrile (1.44 g CNBr/80 ml gel). The lectins were 
dissolved in 10% sucrose/0.1 M NaHCO3 prior to mixing with the activated gel. 
After stirring the lectin/gel suspension for 15 min at room temperature, the pH 
was asjusted to 7.4 with 2 N HCI. The suspension was then stirred in the cold 
for 72 h. After washing the gel with deionized water, it was suspended in cold 
0.1 M ethanolamine, pH 8.0, for 20 h. The gel was then washed and stored in 
0.15 M NaCl/0.015 M phosphate/0.05% NAN3, pH 7.0 (phosphate-buffered 
saline) at 4°C. This procedure gave a coupling efficiency of 95% and 5.4 mg 
lectin/ml gel. 

Affinity chromatography of glycopeptides was carried out at 4°C in affinity- 
column buffer. For affinity chromatography of cell extracts, the buffer was 
made 0.1% in Nonidet P-40. After washing off unbound materials, bound com- 
ponents were eluted with 0.1 M methyl~-D-mannopyranoside in affinity-col- 
umn buffer. Gel filtration was carried out as described in the figure legends. 

Diphenylcarbamyl chloride-treated type XI trypsin, type VI protease, type- 
1-S soybean trypsin inhibitor, beef pancreatic DNAase I, L-l-tosylamide-2- 
phenylethylchloromethyl ketone and molecular weight standards were 
obtained from Sigma Chemical Co., St. Louis, MO. Mini-Vials, Aquasol, D- 
[6-3H]glucosamine (specific activity 10--20 Ci/mM), D-[U-14C]glucosamine 
(specific activity 228 mCi/mM) and I~[6-3H]fucose (specific activity 10--20 Ci/ 
raM) were obtained from New England Nuclear Corp., Boston, MA. Sephadex 
and Sepharose were products of Pharmacia Fine Chemicals, Piscataway, NJ. Bio 
Gel P-2 was obtained from Bio-Rad Laboratories, Inc, Rockville Center, NY. 
Nonidet P-40 was obtained from Particle Data Laboratories, Elmhurst, IL. 3H 
and 14C were quantitated by liquid scintillation counting. Molecular weight 
standards were Blue Dextran 2000, catalase (Mr 250000), aldolase (Mr 
158000), bovine serum albumin (Mr 68000), chymotrypsinogen A (Mr 
25 000), lysozyme (Mr 14 000) and RNAase (Mr 13 700). 

Results 

The vacuum dialysis retentate of trypsinates, prepared as described in Mate- 
rials and Methods, contained 80--90% of the radioactivity, derived from V- 
[SH]glucosamine incorporation, present in the cell-free trypsinates. The reten- 
tate was chromatographed on a calibrated Sephadex G-200 column. The results 
of a representative experiment are shown in Fig. 1. A minor peak of radioactiv- 
ity was present in the void volume with two major retarded peaks also present. 
Peak 2 consistently eluted at a position corresponding to an apparent molecular 
weight of Mr about 200 000. The distribution of peak 3 was somewhat variable 
in different experiments and it was usually spread over an apparent molecular 
weight range of about M~ 25 000--50 000. 

Non-specific protease (from Streptomyces griseus) digestion of [SH]gluco- 
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Fill, I .  Sephadex G-200 chromatography of t rypslnate  re tentate .  The vacuum dialysis re tenta te  was 
applied via ascendln l  flow to a 93.1 X 2.6 crn Sephadex G-200 column equi l ibrated wi th  pho |phate-buff-  
ered saline at  18°C. Al/quots  of f~actions were assayed for 3H. The elut ion posi t ions of Blue Dextran 
2000 (BD), a l do l~e  (Aid),  bovine serum a lbumin (RSA), and lysozyme (Lys) are indicated.  Flow rate 
20.1 ml /h .  Losd volume 5.8 ml. Fract ion volume 5.0 ml. 

samine~labeled cells released a similar percentage of cellular radioactivity as did 
trypsin. However, considerably more radioactivity (40--50%) was recovered in 
the filtrate after vacuum dialysis. The retentate was chromatogzaphed on Seph- 
adex G-200. The results are shown in Fig. 2. The most striking difference, com. 
pared to the trypsinate, was the complete absence of the peak 2 glycopeptide 
shown in Fig. 1. 

Digestion of L-[SH] fucose-labeled cells with trypsin and non-specific prote- 
ase released a smaller percentage of radioactivity and gave rise to a more com- 
plex mixture of glycopeptides when analyzed by gel filtration than was the case 
with [3H]glucosamine-labeled cells. These glycopeptides were not studied fur- 
ther. 

I 
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Fig. 2. Sephadex G-200 e h z o m a t o ~ a p h y  of vacuum dialysis re ten ta te  from non-speciflc protease dIsest.  
The re ten ta te  was appl led via aseeD,lln~ flow to  the  co lumn described in  Fi I .  I .  Al lquots  of fractions were 
a ~ a y e d  for 3H. Flow rate 19.7 ml/h.  Load volume 4.8 ml. Frac t ion  volume 5.0 ml. 
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In contrast to the results from enzyme digests, the vacuum dialysis retentate 
of control incubates contained radioactivity which eluted only in the void vol- 
ume of Sephadex G-200 corresponding to peak I of Fig. 1 (results not shown). 

To determine if the variability in the elution profile for peak 3 was due to 
variable and incomplete digestion of these glycopeptides by trypsin after their 
cleavage from the cell surface, the following experiment was carried out to per- 
mit efficient digestion of glycopeptides appearing in solution: a cell trypsiniza- 
tion was conducted in which 100/~g trypsin/ml was added to the cell suspen- 
sion at 0, 30, 60 and 90 min to give a final concentration of 400/~g/ml. The 
digestion was stopped at 120 min and the cell-free trypsinate was desalted on a 
column of Bio Gel P-2. The glycopeptides, which appeared in the void volume, 
were then chromatographed on Sephadex G-200 as described in Fig. 3. Two 
major peaks of radioactivity were present: peak 2 glycopeptides which over- 
lapped with the void volume; and a peak which eluted in the salt volume repre- 
senting degraded peak 3 glycopeptides. 

Since the vacuum dialysis filtrates of trypsinates contained only 10--20% of 
the radioactivity present in cell-free trypsinates, it was possible that this was 
due to non-specific leakage. 

To determine if this was so, the filtrates were analyzed by gel filtration on 
Sephadex G-50. The results are shown in Fig. 4. The major peak of radioactiv- 
ity eluted at a position corresponding to an apparent molecular weight of Mr 
13 700. Hence, very little non~pecific leakage occurred during vacuum dialysis 
of trypsinates and the glycopeptides present in the filtrate may represent 'limit' 
glycopeptides observed in Fig. 3. 

To determine whether peak 2 glycopeptide(s) shown in Fig. 1 were cleaved 
directly from the cell surface or were derived from cleavage of peak I glycopro- 
tein(s) after being released into the incubation medium, a double-label exper- 
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Fig .  3 .  S c p h a d c x  G - 2 0 0  c h r o m a t o ~ a p h y  of  'limit' trypt lc  l l y c o p e p t i d ~  present in  Bio Gel  P-2  vo id  vol-  
t une .  T h e  t r y p s l n a t e  w u  d e s a l t e d  o n  ]Bio Gel  P-2 a n d  t h e  vo id  v o l u m e  p e a k  w a s  f r eeze -d r l ed .  T h e  s a m p l e  
w a s  d / seo lved  in  d c i o n l z e d  w a t e r  and applied via  a s c c n d l n l  f l o w  t o  a 9 5 . 0  X 1 .6  e m  S e p h a d e x  G - 2 0 0  co l -  
u m n  e q u i l i b r a t e d  w i t h  d e l o n l z e d  w a t e r  a t  1 8 ° C .  A l l q u o t s  o f  f r a e t / o n s  w c r e  a s s a y e d  f o r  3 H .  T h e  e l u t i o n  
p o s / t i o n s  o f  BD,  A i d  and c h y m o t r y p s l n o s e n  A ( c h y m o )  a re  i n d i c a t e d .  F l o w  r a t e  1 1 . 6  m l / h .  L o a d  v o l u m e  
2 .6  ml .  F r a c t i o n  v o l u m e  5 . 0  m L  
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Fig. 4. Sephadex G-50 chromatography of t ryp l /na te  fil trate,  The vacuum d/aly.d- f i l t rate was desalted on 
B/o Gel P-2 and fzeeze-drled. The glycopept ide  fract ion (void volume) wac d /~olved  /n 0.1 N aeet/© acid 
and applied via ascenAIn_c flow to • 95.0 X 1.6 cm Sephadex G-60 co lumn equ/l ibrated wi th  0.1 N acetic 
acid at  18°C. Al iquots  of fractions were mmayed for 3H. The elut /on posi t ions of BSA and RNase are Ind/. 
cared. Flow rate 6.1 ml /h .  Load volume 2.0 ml. Fract ion volume 4.0 ml.  

iment was carried out. D - [ 1 4 C ]  Glucosamine-labeled cells were incubated in the 
cold as control cells. The cell-free incubation medium was collected and trypsin 
was added to give 100 pg/ml. After 120 rain, soybean trypsin inhibitor was 
added. D-[aH]Glucosamine-labeled cells were also incubated as control cells. 
The 3H-labeled cell-free incubate (no trypsinization) was mixed with the tryp- 
sinized 14C-labeled incubate, concentrated by vacuum dialysis and then chro- 
matographed on Sephadex G-200. The elution profiles are shown in Fig. 5. The 
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Fig. 5. s ephadex  G-200 c h r o m a t o j r a p h y  of control  media  re tenta te .  The 14C4abeled cont ro l  med ium was 
t rypsin/zed and then  mixed  w/ th  3H-labeled cont ro l  rood/urn which was no t  tryl~d-4-ed. A f t ~  concentra-  
t ion  by  vacuum d i~y l / s ,  the  re tan ta te  was appl ied v/a ueend/n4g flow to • 98.1 X 2.6 cm Sephadex G-200 
CO|Utah equfl ibmtad wi th  phosphate-buffered sal/ne at  18°C. Al iquots  of  frect/ons were assayed for 14C 
and 3H and cross-over correct ions were applied to  the data.  The elut /on posi t /on of  BD is indicated.  Flow 
rate 17.8 mlfn. Load volume 6.8 ml. Fract ion volume 6.0 ml. X X, 14C; "- --, 3H. 
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TABLE I 

CONCANAVALIN A AND PEA LECTIN AFFINITY CHROMATOGRAPHY OF TRYPTIC GLYCOPEP- 
TIDES 

A concanavalin A-Sepharose co lumn (0.9 × 15 cm) was c o u p l e d  t o  a pea  lectin-Sepharose co lumn (0.9 × 
29 cm) equi l ibrated wi th  aff ln/ ty-column buffer at  4°C. The samples were dissolved in aff ini ty-column 
buffer and appl i ed  t o  the  eoncanaval in A co}utah via descending flow (2.3 ml/h) .  After  paining through 2 
bed vols. of buffer, the columns were disconnected and t h e n  e l u t e d  separately with 0.1 M methyl-~-n-  
mannopyranos /de  in af f in i ty-column buffer.  

Sample Load % of to ta l  
(dpm) 

Wash-through Pea-bound C oncanavalin 
A-bound 

G-200 peak 2 1 146 7"[0 31.7 63.8 4.5 
G-200 peak 3 4"[4 000 74.4 22.8 2.8 
G-50 216 160 76.0 19.3 4.8 

3H- and 14C-elution profiles were identical demonstrating that peak 2 glycopep- 
tide(s) were not derived from shed peak I glycoprotein(s). 

In order to identify which glycopeptides present in the cell trypsinates were 
pea lectin receptors, the major glycopeptide fractions pooled from Sephadex G- 
200 and G-50 chromatography (Figs. 1 and 4) were chromatographed on 
insolubilized concanavalin A and pea lectin, sequentially. The results are 
summarized in Table I with the experimental details being given in the legend. 
Due to negligable amounts present, peak 1 material shown in Fig. I was not 
studied. The results presentedlin Table I show that very little of the tryptic 
glycopeptides released from the 6C3HED cells bound to concanavMin A. This is 
in agreement with previous observations [ 14] which showed that trypsinization 
of viable cells did not result in decreased tritiated concanavalin A-binding. As 
predicted, however, glycopeptides capable of binding to pea lectin were pre- 
sent. 

The major pea lectin' receptor was located in the SephadexG-200 peak 2 
glycopeptides for which about 65% of the radioactivity present was adsorbed 
by the pea lectin affinity column and was subsequently eluted with 0.1 M 
methyl-~-D-mannopyranoside. None of the pea-bound glycopeptide was 
adsorbed by concanavalin A upon re-chromatography. 

The pea lectin-binding glycopeptides present in Sephadex G-200 peak 3 
could have been due to cross-over contamination from peak 2 arising from 
pooling of fractions for analysis. To determine if this was the case and to com- 
pare apparent molecular weight distributions, the pea lectin-binding glycopep- 
tides and the affinity chromatography wash-through glycopeptides from peak 3 
were re-chromatogmphed on Sephadex G-200. The results are shown in Fig. 6. 
The two sets of glycopeptides had very similar elution profiles and they were 
not contaminated with peak 2 glycopeptides. 

We attempted to identify the intact cell surface glycoprotein(s) which is the 
parent molecule giving rise to the high molecular weight tryptic glycopeptide(s) 
which binds to pea lectin. Pea lectin receptors, devoid of concanavalin A recep- 
tors, were isolated from cell extracts by sequential affinity chromatography on 
columns of  insolubilized concanavalin A and pea lectin. The results for two 
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Fig. 6. Sephadex G-200 chromatography of wash*through and pea-bound g/ycopept ideL The wuh- t h rough  
and pea-bound fractions, from G-200 peak  3, prepared in Table I were dialyzed and lyophli ized.  The sam- 
ples were dissolved in phosphate-buffared aaline and applied separately via ascending flow to a 95 × 1.6 em 
Sephadex G-200 column equfl/brated wi th  phosphate-buffered saline at  18°C. Al iquots  of fractions were 
a u a y e d  for 3H. The e lu t lon  p o d t i o n  of BD, Aid and chymo are indicated.  Flow rate 13.2 ml/h.  Load vol- 
ume 3.5 ml. Fract ion volume 4.9 ml. X × ,  wash t h rough : l oad  261 760 dpm. • e,  pea-bound;  
load 81 450 dpm.  

such affinity chromatography experiments are summarized in Table II with 
experimental details being given in the legend. About 10% of the total 
extracted v-[3H]glucosamin~labeled macromolecules were eluted from the pea 
lectin column by methyl-~-D-mannopyranoside. These pea !ectin-binding glyco- 
proteins were then dialyzed, lyophilized and redissoved in phosphate-buffered 
saline 2.0% Nonidet P-40. They were then chromatographed on Sepharose 6B. 
The results are shown in Fig. 7. Three peaks of radioactivity were resolved. 
Peaks A and B were the components which eluted at an apparent molecular 

TABLE II 

CONCANAVALIN A AND PEA LECTIN AFFINITY CHROMATOGRAPHY OF CELL EXTRACTS 

The aff ln/ ty columns were as described for Table I. After  loading the samples on the aff ini ty column,  they  
were washed wi th  4 bed vols. of  aff ini ty  co lumn buffar /0.1% Nonidet  P-40. The column= ware then  dis- 
connected  and eluted separately wi th  0.1 M methyl-a-D-mannopyranoside  in the above buffer. 

Sample Load % of load 
(dpm) 

Wash-through Pea-bound Concanavalln 
A-bound 

Experimemt 1 1 225 440 42.3 
Exper iment  2 1 291 200 42.8 
Recovery of load dpm approx.  85% 

9.1 33.7 
10.4 33.0 
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Fig. 7. Sepharose 6B chromatography of pea leet in reeepto~  present in  cell extracts. The pea-bound frac- 
t ions prepared in  Table n were dialyzed,  lyopbl l ized and then  re-dl~olved in  phosphate-buffered saline/ 
2% Nonidet  P-40. The sample was applied via ~u~e~dln£ flow to • 92.5 X 1.6 cm SepharoN 6B column 
equi l ibrated wi th  p h o s p h a t e - b u f f m d  saline/0.1% Nonidet  P-40 at lS°C .  Al iquots  of fractions weze 
assayed for SH. The void volume and a lut ion podt ion  of eatalase (cat) are indioated. Flow rate 10.4 ml/h.  
Load volume 1.5 ml. Fract ion volume 2.0 mL 

weight greater than that of the Sephadex G-200 peak 2 glycopeptide(s) in 
Fig. 1. 

Peak A was pooled, dialyzed and lyophilized. It was then digested with tryp- 
sin followed by chromatography on Sephadex G-200. Two peaks of radioactiv- 
ity were resolved; one was near the void volume and one was near the salt vol- 
ume (results not shown). 

When peaks B and C were digested with trypsin and subsiquently chromato- 
graphed on Sephadex G-200, no radioactivity near the void volume was 
detected but rather it eluted near the salt volume. Hence, it appeared that 
Sepharose 6B peak A contained the intact cell surface pea lectin receptor which 
gave rise to the pea lectin-binding tryptic glycopeptide(s) present in peak 2 of 
Fig. 1. 

Discu~ion 

In order to understand how cell surface glycoproteins may function in cellu- 
lar recognition phenomena and influence cell replication, it is necessary to iden- 
tify those components which can interact with environmental solutes and sur- 
faces. Once such components are identified, it is then possible to pursue their 
isolation and characterization. 

While a vast number of studies .on cell surface glycoproteins have been 
carried out over the years by numerous skilled investigators, very few such 
studies have led to the isolation and characterization of cell surface glycopro- 
teins which are known to be capable of interacting with the cell environment. 
The most notable examples are the HLA glycoproteins [18],  the H-2 glycopro- 
reins [19], the MN glycoproteins [20], epiglycanin [21] and fibronectin [22]. 
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The continued study of structure-function relationships for cell surface glyco- 
proteins [23] is of paramount importance for an understanding of how meta- 
bolic modification, deletion or addition of such components may be significant 
in the neoplastic state. 

We have, therefore, described here the identification of a pea lectin receptor 
present in cell trypsinates. It is reasonable to assume that the high molecular 
weight glycopeptide described here, which when linked to its parents glycopro- 
tein in native form, provides a site for pea lectin binding at the cell surface. For 
reasons of methodology it is fortunate, however fortuitous, that this glyco- 
peptide does not bind to concanavalin A. As can be seen from the data pre- 
sented, very little of the trypic glycopeptides binds to concanavalin A. 

This is in agreement with earlier observations [14] that protease treatment 
of the tumor cells reduced pea lectin binding but not concanavalin A binding to 
the cell surface. 

The major cell surface pea lectin receptor described here was present in tryp- 
sinates as a glycopeptide of apparent molecular weight 200 000. This molecular 
weight is no doubt an overestimate; however, its large size is still quite extraor- 
dinary with respect to the sizes of tryptic glycopeptides which are usually ob- 
served with other cell systems. The most notable exeption is the tryptic glyco- 
peptide derived from epiglycanin present on the cell surface of the TA3-Ha mu- 
rine ascites tumor [ 24]. Because of the unexpected large size of the pea lectin 
receptor, we wanted to be certain that it was cleaved directly from a cell sur- 
face glycoprotein and not cleaved from glycoprotein(s) as it was shed (or 
secreted) into the incubation medium. That the pea lectin receptor was cleaved 
from a cell surface glycoprotein was demonstrated by a double-label experi- 
ment whereby it was evident that trypsinization of control incubation medium 
did not generate the pea lectin receptor. 

The large size of the pea lectin receptor was due to cleavage at a unique tryp- 
sin-sensitive peptide bond since high levels of trypsin did not alter the gel filtra- 
tion profile of the pea lectin receptor although other glycopeptides present 
were further degraded. We can conclude that the pea lectin-binding glycopep- 
tide does contain other protease-sensitive bonds, however, and is not a glyco- 
saminoglycan since the glycopeptide was absent in non-specific protease digests 
of cells even though up to 40% of the pea lectin receptors are cleaved from the 
cell surface [14]. The pea lectin-binding glycopeptide was not derived from 
adsorbed mouse glycoproteins accumulated during in vivo metabolic labeling 
because tumor cells labeled in vitro also gave rise to the glycopeptide when 
trypsinized (results not shown). 

To begin isolation of the parent molecule which gave rise to the pea lectin- 
binding glycopeptide, we took advantage of the fact that concanavalin A will 
bind many types of D-mannosylated glycoproteins whereas the glycopeptide 
will not bind to concanavalin A but will bind to pea lectin. Hence, most of the 
contaminating glycoproteins could be removed by affinity chromatography of 
cell extracts on a column of concanavalin A-Seph~rose which was coupled to a 
column of pea lectin-Sepharose. 

Elution of the pea lectin column with methyl-~-D-mannopyranoside yielded 
a fraction of V-manziosylated (based upon pea lectin monosaccharide specific- 
ity) glycoproteins incapable of binding to concanavalin A. This fraction 
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accounted for 10% of the starting radioactivity derived from D-[6-3H]gluco - 
samine incorporation. 

Although binding specificity studies have been carried out on pea lectin and 
concanavalin A [25--29] and subtle differences exist, we cannot state what 
oligosaccharide structure is responsible for the observed lectin-binding behavior 
of the pea lectin receptor parent molecule. It could be due to sialic acid con- 
tent and/or to linkage position of substituents on D-mannosyl residues. 

As a first attempt to determine which of the cell glycoproteins adsorbed by 
and eluted from pea lectin columns was the parent molecule of the pea lectin- 
binding glycopeptide, the fraction was chromatographed on Sepharose 6B in 
the presence of Nonidet P-40. Three major fractions, obviously heterogeneous 
with respect to molecular weight, were resolved. From apparent molecular 
weight considerations and from the results of Sephadex G-200 chromatography 
of trypsinates (results not shown), it appeared as though the parent molecule of 
the pea lectin-binding glycopeptide was present in peak A (Fig. 7) material. We 
are presently engaged in preparative isolation of this component for further 
characterization. 

Other pea lectin-binding glycopeptides, in addition to the high molecular 
weight glycopeptide, were present in tryptic digests of viable cells labeled either 
in vivo or in vitro with D-[6-3H]glucosamine. These were represented by limit 
tryptic glycopeptides of apparent molecular weight 13 700 and they accounted 
for a minor proportion of the total pea lectin-binding glycopeptides present in 
trypsinates. These glycopeptides have not been studied further; it is possible 
that they are derived from the same parent molecule as is the high molecular 
weight glycopeptide. It is worth noting that about 50% (by radioactivity mea- 
surements) of the glycopeptides released by trypsin bind neither to concana- 
valin A nor to pea lectin. Part of this material elutes from Sephadex G-200 with 
an apparent molecular weight of 200 000. It will be of interest to compare this 
component(s) with the pea lectin-binding glycopeptide. 
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