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i, Introdnction

Gombos et al. [1] have shown that 2 fraction of
the glycopepiides obiained by proieolysis of rat brain
glveoproteins conld be adsorbed on concanavalin A
{Con A) polvmerized with ghitaratdehyde. These gly-
copepiides were rich in rnannose and MN-aceiylouco-
sarrine ard stimulzted neurite growth in tissue culiure.

Dur object was to determine whether the Con A-
binding oligosaccharides ara widely distributesd among
the brain glysoproteins or aie confined to a few types.
For this purpose. the fraction of brain glycoproising
containing the Con A-binding oligpsaccharides was
prepared from delipidated brain extract by affinity
chromatography on Con A-Bepharose in presence of
sodinm deoxvcholate (DOC) by the ingithod of Allan
etal [2].

The resniis reporied in this paper indicate that the
fraciion binding to Con A-Sepharose and eluted with
a-meihylmannoside represents a significant fraciion
of total brain glveoproteins: it contained 15% of the
ghveoproiein NANA and approx. one third of the gly-
coprotein hexose. Its separation into mors than 8
bands by gel electrophoresis demonstrates its hetero-

geneity.

2. Materials and methods

Adult male rais were anestheiized with ether and
periused with saline. The svhole brains were excised
and the lipids were remuvad by extraction with chiore-
form—methanol [3]. Since the residue conld not be
completely solubilized ia DOC, the following proce-
dure ‘was vsed. The residne was immediately homoge-
nized at room temp. in 5% sodium dodecylsuifate
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{SD5E} containing 15% disodium EDTA, 0.01 M Tns-
HCL, pH 7.4 and MzOH to final pil 7.0; 20 ml of sol-
vent per rat brain were used. The solution was gdia-
Iyzed for 12 hr apainst 50 vol of 0.1% 8DS in ¢.0005
M Tris-HC, pH 7.4, at room temp, The dialysis
againsi fresh solution was repeated once. It was then
dialyzed for 24 .- »t 2 >om temp. against 100 vel of
1% DOC. This was repeated with frosh soletion at
2—4°_ Insclubilized matetial, representing 1% of the
iotal protein, was rermoved by contrifugation at
00,000 g for 2 hr at 2°,

Affinity chromatography of this exiract was par-
formed on a column of Con A-Sepharose 4B obtained
from Pharmacia, Fine Chemicals AB, Uppsala, Sweden.
The column was prepared and utilizeg {2} as iadi-
cated under fig. 1. The 1atio of brain protein in the ex-
tract to Ton A bound to the resin was £.5 1o 2.5 {w/
wh.

The fractions were freed of detergent and methyl-
ated sugars by dialysis against 100 vol of 6 M urea in
D.0005 M Tris-HCL, pH 7.4, for 24 hr a1 2—4°, This
was 1epzaied againsl fresh sclution. They were Turther
dialyzed two times agninst 200 vol of ice-cold 3.0005
M Tris-HCH, pH 7.4,

For gzl electrophoresis, aliquots wers yophilized,
redissolved in 2% 8DS {3 io 7 mg protein per mi) and
dialyzed ai room temp. againsi 0.1% SDS in 8 M ures
and 0.61 M Tir~-H{1 pH 7.4. Electrophoresis was car-
ried put in poivacrylamide pel fabs, ntilizing an Orisc
No 4214 glass w28 The discontinucus buffer system
of Grossfeld and Skooter [4] was used; 4 M arca and
0. 1% SDS were adeed 1o both buffer ehambers. 8 M
urea and 0,1% SDS were added to each layer of the
gel, which was polymerized from 8.4 ml of 10% aciyl-
amide gel solrtion, 6.3 i of 7.5% solution, 4.2 ml of
4% solution and 7.5 m? of stacking gel solution.
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Fig. 1. Fractionation of rat brain sxtract. A eolemn {1 cm di-
ameider) containing 6.5 mi of packed Con A-Sepharose 4B was
washed surcessively (2—4°) with 16 miof 1% DOTC, 23 ml of
3% n-methylgincoesige n 1% DOC and 38 mi of 1% DOC. The
brain extract {116 mg protein in 25 ml of 1% DOC) was ntro-
fnced to the column at arrow D. First 152 DOC, then 2% o-
methylmanmoside in 1% DOC and fmally 8 M vres in i%
DO were inlroduesd as indicated by arrows 1, 2 end 3, re-
speetively. 2.3 ml alignois were collected. Fractions A, B and
£ were obtained by pooling tubes 25 Indicated.

Samples contained 175 1o 350 pg of protein in 50 ul.
Electrophoresis was run at 1oom temp.; starting condi-
tions were 17 V and 10 mA: 21 end of run {bromophe-
aol blue marker, 0.5 em from anodic end of gel), con-
ditions were 60 V and 15 mA. After overnight fixa-
tion in 100% acetic acid, the gels were stained by the
pericdic acid—Schiff technique I5] and with Buffaio
Black NBR. obtained from Allied Chemical,
Maorristown, NJ.. Con A {Grade 111 from Jack Beans)
was purchased from Sigma Chemical Co., 8t Louis,
Mo., USA.

3. Resnliz and disenssion

Brain tizsne, delipidated n chloroform—mmethanol,
rould not be completely solakilized in DOC; therefore
it was first dissolved in SDS and then trassferred to a
DOC solution by dialysis. Traces of SDS remaining in
the soluiion were not deleterious since Con A is fairly
resistant 10 SDS denaturation |6] . Prior to the addi-
tion of brain exiract, the colurm of Con A-Sepharose’
4B had been equilibrated with e-melthylglucoside in 1%%
DOC and washed with DOC. The fraction of the brain
extraci which did not adsorb to Con A was washed ont
with DOC {Fraction A, fig. 1). Elution of adsorbed
glycoproteins with e-methylmannoside in DOC gave
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Tabie 1
Amnalysis of fractions.
st Distri-
bation bution
of of
Fraclicns proiein NAMA  NANA Hexoge
] %) (MY (nM)
Total exiract
in DOC 100 100
Frariion A
{not adsorbed) 36 37
Fraction B
{eluted with .
methylmannogids) 4 13 0.17 1.0-1.7
FractionC
{elnted with vien) 29 ]
Recovery in
Fragtioms
A+B+LC 110 K

Proteins were determined by the method of Lowry et 2l 8]
or by reading e absorbancy in 1% DOC at 260 and 28D nm
19}. NANA was determined by the method of Werren | 1D)
and hexose, by the anthrone method (117, nsing mannose as
standard. Resulis represent the avernze values Tor two experd
menis. A range is given when Jarge variadions were recorded.
¥ Conient cxpressed in pM per 100 mg of protein in the 1ol
extract.

Fraction B. As observed by Allan #t al. |2}, the elu-
tion of glvcoproteins with e-methylmannoside was
ot complete; further elniion with 8 M urea in DOC
vielded a fraction (Fraciion C, fig. 1) comiaining 5%
of the NANA originally put on the column. This frac-
fion was highly conteminaied with denstnrated Con
A and was not stadied Turther.

Fraction B, eluted with o-methylmannoeside, was
considerably enriched in glycoproteins and repre-
sented a sizable fraction of the brain glvcoproteins. It
coatained 4% of the protein and 15% of the NANA
applied to the colomn {table 1). 1t ¢an be calenlaied
from results reported previously 7] that approx. one
third of the glycoprotein hexose applied to the col-
wmn was pressnl in this fraction.

‘The total extract in DOC and fractions A, Band C
were subjecied to electrophoresis in prasence of SDS
and urea {fig. 2). The heterogeneity of fraction B was
indicated by the presence of 8 bands staining strongly
for garbohy drate with the periodic ac, d—Schiff tech-
nique and several weaker sigining bands. These bands
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Fig. 2. Gel slecirophoresis of fractions in 0.1% SDS and 8 M nrea, as described in texi. Ac, ;lamide concenirations in ihe hiyers of
the gel are indicated on the right side of the figure. Pro“eins were Lmined with Bullalo Black and carbohydrates, by the periodic
acid—Schiff stain (PAS}; 0, total extract in DOC (350 pg of protein); A. fraction A of fr. 1 {320 pg of proiein); B, itaction B {175 »
pg of proiein); C, fraction T {280 pg of proicin): Con A (35 pg); BSA, reduced bovine serum atbumaa (35 pg).
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