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have been made after some vibrational relaxation of
the observed species has occurred.
Dox L. BUNkER
Los Alamos Scientific Laboratory,
Los Alamos, New Mexico.
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BIOCHEMISTRY

Structure of the Carbohydrate Moiety
of Orosomucoid

OrosoMucoID isolated from serum has been the
subject of many investigations in recent yeara-*.
Popenoe® igolated an o,-glycoprotein from the urine
of patients with the nephrotic syndrome and showed
it to be immunochemically identical to serum oroso-
mucoid. More recently the glycoprotcin has been
isolated from the same source by means of cellulose
ion-oxchangers®. This glycoprotein was shown also
to be identical to serum orosomuceoid by immuno-
electrophoresis and gel-diffusion techniques, and was
found to be homogeneous by physical and chemical
tochniques”.

The present investigations werc concerned with the
chemical structuro of the carbohydrate portion of the
latter glycoprotein by means of periodate oxidation.

Oxidation of the urinary orosomucoid in 0-04 M
sodium metaperiodate (15 molar excess) at ambient
tomperature is complete after 10 days. Eightcen
moles of formaldehyde and 36 moles of formic acid
are liberated rapidly. During further slow
oxidation an additional 54 moles of formic acid
are liberated, but no additional formaldehyde.
The final consumption of periodatc is 190 moles
per mole of orosomucoid (mol. wt. 46,500). The
ratio formaldehyde/formic acid/poriodate con-
sumed after oxidation for 15 hr. is 2:4:9.
Titratable non-dialysable acid increased from
18 equiv./mole of orosomucoid to 28 equiv./mole
during the oxidation. The material contains no
O-acetyl groups as determined by the method of
Lipmann and Tuttle®.

The urinary orosomucoid sample contained 18
N-acetyl neuraminic acid (NANA) rosidues per mole.
When it was treated with 36 moles of sodium meta-
periodate, 18 moles of formaldehyde and 18 moles of
formic acid were liberated after 10 hr.

The carbohydrate residues remaining and fragments
formed during tho oxidation were investigated chrom-
atographically after oxidation for 1 hr. and after total
oxidation. The oxidized samples wore reduced with
sodium borohydride, hydrolysed (3 N H,80, for 4 hr.)
and the amino-acids were removed by use of ‘Deacid-
ite FF’ (carbonate).

Fucose and NANA were destroyed during the first
hour of oxidation. After total oxidation appreciable
amounts of galactose and mannose remained unoxid-
ized, these substances being present in nearly cqual
quantitics beforo and after oxidation, while the
N-acetyl glucosamine residues appearcd largely
resistant.

A spot migrating betweon galactose and mannose
(butanol/ethanol/water, 5 : 1 : 4) was present in
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the hydrolysate of oxidized orosomucoid, and was
shown to be glucose by oxidation to gluconic acid with
the specific enzyme glucose oxidase. The absence of
glucose in the hydrolysate of native urinary oroso-
mucoid ig consistent with the fact that it has not been
reported by previous workers. One explanation for
its release after oxidation is that its neighbouring
unit(s) is oxidized, causing a weakening of an acid-
rosistant linkage, but the possibility of it arising
by epimerization from mannose has not been
excluded.

The fragments of the oxidized sugars contain, inter
alia, appreciable quantities of glycerol and glycol-
aldehyde. The glycerol concentration appears to
diminish during the slow stage of oxidation, indicating
that oxidation of the activated carbon-5 hydrogen
follows a cleavage between carbons-3 and -4, giving
then additional formic acid with resultant loss of
glycerol. Tonophoresis in molybdate buffer? showed
the presence of a trace of threitol but no erythritol.

The amino-acid composition of the protein moiety
remains qualitatively unchanged during the oxidation
as shown by hydrolysis (5 N HC1 for 17 hr.) and two-
dimensional chromatography.

From these observations the following conclusions
are indicated. N-acetyl glucosamine must be linked
at position 3 or 4 or branched. The production of
large amounts of glycerol and formic acid favours a
1-6 linkage for some of the galactose and/or mannose.
The absence of erythritol proves that no mannose is
linked at positions 1 and 4 alone, while the presence
of a trace of throitol shows that only a small amount
of galactose is linked at 1 and 4. Some of the mannose
as well as galactose must be substituted at 1 and 3 or
branched to account for that which resists oxidation.

In a recent paper, Eylar and Jeanloz'® proposed the
following structure for an octasaccharide obtained by
mild hydrolysis of serum orosomucoid :
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B-pD-Gal p 1-4 b-GN Acp 1-4 (or 2 ?) Man p 1-4 -GN dc p

1-2 (or 3 ?) Man p 1-4 -GN Ac¢
i
B-n-Gal p 1-4 D-GN dc p 1

(GN Ac is N-acetyl glucosamine)

The above findings are in accord with this structure
first from the point of view of resistance of hexosamine
units, and secondly, that only part of the mannose is
susceptible to periodate oxidation.

This investigation was carried out during the tenure
of a postdoctoral fellowship (grant No. GF-13485)
from the Division of General Medical Sciences, United
States Public Health Sorvice.
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