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Summary: The half-lives of 35S-labelled L-methionine and of 3H-labelled L-fucose of serum transferrin of rats
were measured in pulse-chase experiments in vivo. Both L-[35S]methionine and L-[6-3H[fucose disappeared
from transferrin with nearly the same half-lives of 33.8 h and 36.5 h, respectively. The data show that in this
major serum glycoprotein peripheral carbohydrates and the protein moiety are degraded äs a unit.

Introduction

It is a general feature of glycoproteins of the liver
plasma membrane, that their peripheral carbohy-
drates are degraded several times faster than the polyr
peptide möieties (l —4). ,-Fucose is split off from the
glycoproteins especially rapidly äs demonstrated for
all plasma membrane glycoproteins of rat liver studied
so far (1—3). The intramolecular heterpgeneity of
degradation of membrane glycoproteins seems to be
involved in membrane and receptör f ecycling (5). This
assumption is supported by the recent finding that
the transfefrin feceptor (6) and receptor-bound trans-
ferrin (7) are both reglycosylated.

However, studies on the intramoleeular turnover of
L-fucose have so far been restricted to membrane^
integrated glycoproteins pf the liver. Thereföre, the
aim of the present paper was to study the turnover
of a glycoprotein synthesized by the liver that is not
inserted into the plasma membrane but secreted into
the serum. Transferrin was used äs a model glycopro^
tein since it is a major liver-derived serum glycopro-
tein-

Materials and Methods

Animals

Male Wistar rats (Ivanovas, Kisslegg, F. R. G.) weighing 180—
200g were fed on a commercial diet (Altromin, Altromin
GmbH, Lage-Lippe, F. R. G.) containing 18—20% of protein,
and water ad libitum.

Chemicals and radioactively labelled compounds

All chemicals were of analytical grade and were purchased from
E. Merck AG (Darmstadt, FR.G.) or Sigma (St. Louis,
U. S. A.). Eüpergit-protein A (30N) support for immunoafTinity
high performance liquid chromatography (IA-HPLC) was pur-
chased from Rohm Pharma GmbH (Weiterstadt, F. R. G.). The
corresponding columns were packed by BischofT Analysentech-
nik (Leonberg, F. R. G.). L-p5S]Methionine (38.4 PBq/mol) and
L-[6-3H]fucose (0.48 PBq/mol) were obtained from the Radio-
chemical Centre (Amersham, Bucks., England). X-Ray film
AR-5 was from Kodak.

Polyacrylamide gel electrophoresis
Sodium dodecylsulphate polyacrylamide gel electrophoresis was
perfonned according to the procedure of Laemmli (8). For
fluorography gels were prpcessed according to Bonner & Laskey
(9) and exposed to Kodak AR-5 X-ray film at -70 °C.
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Isolat ion of ral serum transferr in by immunoaf f in i ty
high performance l iquid chromatography
Serum was obtained by coagulation of blood at room temper-
ature and subsequent centrifugation at 1000g for 15 min.
Albumin and IgG were removed from the serum by chroma-
tography on a afifi-blue-gel column (BioRad, München,
F. R. G.) or on a Eupergit-protein A (30N) 4.6 60 mm HPLC
coluinn, äs previously described (10). Subsequently, transferrin
was isolated by immunoaffinity high performance liquid chro-
matography using polyclonal rabbit anti-transferrin antibodies
(Cappel, CochranviUe, PA. 19330, U. S. A.) immobilized in a
protein A-HPLC column äs outlined in I.e. (11). Transferrin
was eluted from the column with 0.2 mol/1 glycine hydrochlo-
ride, pH 2.7 (11).

Determination of half-lives
In each experiment twelve rats were labelled in vivo by intra-
peritoneal injection of either 92.5 MBq of Z,-[6-3H]fucose (spe-
cific radioactivity 0.48 PBq/mol) or 74 MBq of L-
P5S]methionine (specific radioactivity 38.4 PBq/mol) per kg
body weight. Two hours after injection of the label, and then
every 12 hours, 500 mg of the respective unlabelled compound
per kg of body weight were injected äs a chase. At 12, 24, 36
and 48 hours rats were sacrificed and 5 to 6 ml of blood were
collected. Transferrin was isolated from serum by IA-HPLC äs
described above and split into three portions. Two equal por-
tions were separated on two parallel SDS polyacrylamide gels:
one gel was fixed, stained with Coomassie Biue and processed
for fluorography. The second unstained gel was taken for pro-
tein determination. The transferrin band was cut out, eluted
with bidist. water and protein was determined by the method
of Lowry et al. (12) with human transferrin äs a Standard. The

mz -"·'

Fig. l .
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Isolation of transferrin from [3SS]methiönine-labelled se-
rum by immunoaffinity HPLC.
Samples (20 from each fraction) were analysed by
SDS polyacrylamide gel electrophoresis and fluorogra-
phy.
lines 1—4: serum beföre analysis
lines 5—8: non-specifically bound material washed out
with 0.1 mol/1 Na borate buffer, pH 8.0, containing
l ml/l Triton X-100.
line 9: specifically bound serum transferrin eluted with
0.2 mol/1 glycine hydrochloride, pH 2.7.
line 10—12: material not bound to the column.
Transferrin bands are marked with arrows. For details
see Material and Methods.

third portion of isolated transferrin was used for determination
of radioactivity by direct counting in 10 ml Unisolve l scintil-
lator (Koch Light, Colnbrook, Bucks., England). Independ-
ently, radioactivity of the transferrin bands was quantitated by
scanning of the fluorograms.

Half-lives of degradation were calculated from the decrease of
specific radioactivities of transferrin äs described in 1. c. (2).

Results

Serum transferrin (cf. fig. l, line 9) was quantitatively
bound to the protein A-anti-transferrin column. The
transferrin band which is clearly visible in the serum
beföre chromatography (cf. fig. l, lines 1—4, arrow),
appeared not in immunoaffinity chromatography
fractions (cf. fig. l, lines 10 — 12, arrow), except the
fraction eluted from the column with 0.2 inol/1 glycine
hydrochloride, pH 2.7, in which only the transferrin
band was fadioactively labelled (cf. fig. l, line 9).

In vivo half-lives of L-fucose and the polypeptide
moiety of serum transferrin were measured in pulse-
chase experiments. The fluorographic analysis of
transferrin isolated by immunoaffinity chromatogra^
phy from the serum at different times after labelling
of animals with Z^[6-3H]fucose showed that the spe-^
cific radioactivity of transferrin clearly decreased
within 48 h (fig. 2). Analysis of transferrin labelled
with L-[35S]methionine gave the same resült. Loss of
protein-bound radioactivity fitted first-order kinetics
(fig. 3). Calculated half-lives were 36.5 h for L-fucöse
and 33.8 h for L-methionine, respectively (fig, 3).
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IFig. 2. JDisappearance of L-[6-3H]fucose in rat serum transfer-
rin.
Transferrin was isolated by immunoaffinity chromato-
graphy from serum obtained 12, 24* 36 and 48 h after
in vivo labelling of rats with L-[6-3H]fucose. Immu-
noaffinity chromatography fractions were analysed by
SDS polyacrylamide gel electrophoresis and fluorogra-
phy. ·
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Fig. 3. Half-life of L-[6-3H]fucose and L-[35S]methionine in rat
serum transferrin.
Transferrin was isolated by immunoaflinity chromato-
graphy from serum obtained 12, 24, 36 and 48 h after
labelling of rats with either L-[6-3H]fucose (D) or L-
[35S]methionine (o) (see Methods). Specific radioactivi-
ties calculated from liquid scintillation counting and
protein determination were plotted semilogarithmically
versus time. Half-lives were calculated from the decrease
of specific radioactivity: 36.5 h for L-fucose, 33.8 h for
L-methionine. For details see Material and Methods.
Regression lines were determined by the least-squares
method. The correlation coefficients are 0.999 for the
half-life of protein backbone (o-o) and 0.997 for pro-
tein-bound fucose (D—D).

Discussion

In rat serum transferrin in vivo half-lives of L-fucose
and L-methionine were almost identical evidencing
that the peripheral carbohydrates and the polypeptide
moiety of this serum glycoprotein are degraded äs a
unit. By contrast, L-fucose of plasma membrane gly-
coproteins is degraded with half-lives three to four
times shorter than those of the protein backbone of
the glycoproteins (l —4). The different turnover of L-
fucose in plasma membrane and serum glycoproteins
indicates that peripheral carbohydrates have different
functions in these two glycoprotein classes. There is
increasing evidence that the rapid removal of periph-
eral carbohydrates of plasma membrane glycoproteins
and a subsequent reglycosylation are involved in
membrane-specific processes, e. g. in membrane and
receptor recycling, or in the intracellular movement
of membrane glycoproteins (6, 13, Kreiselei al., sub-
mitted). By contrast, for serum glycoproteins it is well
known from the studies of Pricer & Ashwell (14) that
their metabolic stability depends on the intact struc-
ture of their carbohydrates.
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