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The preparation of a glycopeptide-Sepharose for affinity chromatography 

Glycopruteins are conjugated proteins t11at contain as it prostlhc group 
one or more lictcrosaccliaricles witli a relatively low number of sugar rcsiducs (s-20) 
witliout scrinlly repeating units, covalcntly bound to tlic l~olypcl~ticle chaiiil. 

The l~iological role of tlicsc l~ctcrosnccl~ariclcs is not well understood. It has 
bee11 suggcstecl”* 3 tliat the glycans linked to glycoproteins, located on the outer 
surface of the cells, may lx involved in the ccllulnr association pl~enonicna as well 
as in interactions wit11 the inncromoleculcs of tlic intercellular matris. 

AIHnity cl~roma.tograI~liy is a useful method for the study of such interactions. 
The covalent coupling of various substances to insolulAe polymers, activated by 
cyaiiogen bromide, has proved a useful and mild procedure for proteins1 and for 
glycosan~iiioglycnnsG. 

This paper reports tlic preparation and characterization of the conjugates of 
some glycopeptides, obtained l>y proteolytic digestion of various glycoproteins, 
wit11 agarose (Sephnrosc 213 and @). In these esperiments, WC used tllc glycopeptides 
obtaiiiccl from bovine ancl human librinogcii”-H as well as from the structural glyco- 
protein of calf cornca+ll. These glycopeptidcs contain glycnncs of hetcrosaccharidic 
chractcr comp~~ccl of glucosamine. mannose, galactose and sialic acid, linked by an 
asl)artatnidoglucosaminic linkage to the peptide chain, (2-S amino acids), as 
prepared by the procedures clcscribed earlier”* “1 I’). 

Tentative coupling csperiments were also performed wit11 glycnpeptides 
acetylated at the N-terminal amino acid of tile olie;opepticle fraction. 

IJutibclMio,t of d1r.c: g&co~l!ptihs. 13ovine librinogen was purchased from Sigma 
Chemical Co. Muman fibriiiogeil was a gift from Prof. CAEN (Laborntoire cl’I-Iemos- 
tase, MBpitnl St, Louis, Paris). 

The proteins were digcstcd by pronase” and separated on Scphacles G-50 
columns. A second cl~romntograpl~y on the same Sephndes column elim.inated 
the pcptides devoid of sugar. The purity of the glycopepticles was controlled IJY thin- 
layer clectropliorcsis. Sugars and pcpticles were detected on the same plate by 
successive application of ninhydrin ancl orcinol reagent@. 

Traces of pronase were precipitatecl by adding trichloroacetic acid (TM) 
to the aqueous glycopepticle solution (final concentration of TCA = IO %). Glyco- 
peptides were isolatecl from tlie supernatant of the TCA precipitate by precipitation 
with ethanol (Anal concentrntiorl of ethanol = go %). 

Glycopeptidcs of tile structural glycoproteins were prepared from calf cornea 
as de&bed elsewhcr& lo, The fraction containing the hcterosaccharides were re- 
puritied on Scpllades G-50 followed by a final chromatography on a Sephaclex G-25 
column, The linal product was devoid of mucol~olysacclx~rides and of hydrosylysine 
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glycosides, as well as peptidcs not containing sugars. Trace amounts of proteolytic 
activity were eliminated with TCA as above, 

The sugar and amino acid contents OF the glycoprotcins prepared were dcter- 
mined as described carlier7* De lo. 

A cctylntio~r of tlrc M-tcvrrciwl nmho gYoa$ of the glyofic$tih.s. This reaction was 
performed essentially by the procedure of ~~RAT~NI(~L-CONIZ~\T~~, The acetylated 
glycopepticles were purified on Sephaclex G-5’0 and Amberlite IR-IZO columns, 
Non-ace’:ylated amino groups were determined by using trinitrobenzcnesulphonic 
acid reagent lQ. More than 96 o/0 of the available terminal amino groups were 
acetyla~tecl. 

13~idiqg of th glycojw~tirtcs to Sc~drwose. Scpharose zB and qB were activntcd 
by the cynnogen bromide method of ASEX c!t nl q4a A 65-mg amount of tile reagent was 
used per I ml of gel. The activated gel was wnslxxl with 0.1 .iM NnNCO, solution and 
15 ml of the gel was stirred for 211. h at 4” with 15 ml of an aqueous solution of zoo mg 
of glycopcptide. The pI_I was adjusted to 7 with 0.1 IV NE&ICO, solution, 

The glycopepticle-Scpharuse conjugate was washed with water until no traces 
of hexoses could be detected in the washings, then successively with 0.1 .ilf soclium 
bicarbonate solution, water, 0.002 N hydrochloric acid, 0.5 Al sodium chloride 
solution and water. 

The yiclcl of conjugate was S-zo “/&, depencling on the nature of the glycopeptide 
used. 

Unrenctecl glycopeptides were rccoverccl unchanged from the aqueous washings. 
:lwl~sis of tlu fil~lcoih~~tide-cl~~~o~~ co~&cgcltc:s. The most suitable method for 

the determination of the glycopcptidcs linked to the ngarose bends is the deter- 
mination of the IIcxosamincs in the conjugate by the ~J.SON-MORGAN mcthodlfi. 
To climinxk the interference of tile deep brown colour of the hydrolysatc, the glucos- 
amine was purified on Ambcrlite IR-120 columns and elutecl with 3 A’ HCl. 

Rcsrdts nntl tliswuwion 
The analytical results on the Scpharose-glycopeptidc conjugates are given in 

Table I. 

Glycopeptides obtained from bovine fibrinogen contain N-terminal valine 
and aspartic acid residucs’*B, whereas the glycopeptides derived from the structural 
glycoproteins of bovine cornea contain aspartic acid a.nd gl$cine in the N-terminal 
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positions”, Tlw amino groups of the glycosamines in the sugar fraction are acetylatcd 
in all the glycopepticles studied’-“. 

It therefore seems reasonable to assume that covalent l~ouncls are formed 
between the N-terminal amino groups of the glycopeptides and the activntcd ngarose. 
This assumption is supported by the linding that glycopeptides acetylated at the 
N-terminal amino group did not react with the activated gels. 

The electrophoretic pattern and the sugar composition of the glycopeptides 
that dig not react with the activated gel arc idcnticnl with that of the starting 
niaterials”v 7* I’, This sl~ows that no structural niodiiication occurs in the glycans of 
the glycopeptides during the lisation procedure. 

The glycopepticle-Seplmrosc conjugates prepared by the method describccl 
can be used for the study of the interaction between glycopeptjdes and/or glycopro- 
teins involving their sugar sicle-chains. 
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