7 v b AFP OBSKIKENEIC BT 3T —HIco>nT

i [

EE;

Electrophoretic Variants of Rat a-Fetoprotein

Akira Enara

Department of Biochemistry,
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It has been well documented that rat AFP is separated into two discrete fractions electro-
phoretically and by ion exchange chromatography and it is generally accepted that the two
forms of AFP, "Slow” and “Fast” variants, have different charges and molecular sizes. In this
paper, the molecular basis of electrophoretic variants of rat e-fetoprotein (AFP) was studied.
Carbohydrate-free rat AFP was electrophoretically homogeneous. Stepwise conversion of
molecular sizes by deglycosylation with glycopeptidase F and the specific activities of the
variants of which sugar chains were radiolabelled suggest that “Slow” and “Fast” variants have
two and one sugar chains per molecule, respectively.
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Fig.1 Separation of “Slow” and “Fast” vari-
ants.

A : High - performance anion -
exchange chromatography on a pre-
packed HR5/5 Mono Q column. S
and F, “Slow” and “Fast” variants;
buffer, 20 mM monoethanolamine pH
9.5+Nacl ; flow rate, 1 ml/min.

(Upper) : Purified AFP was separated
into “Slow” and “Fast”.

(Lower): The two fractions were re-
chromatographed, respectively.
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B : Electro phoresis of rat AFP (lane 1,
4), “Slow” (lane 2, 5) and “Fast” (lane
3, 6) variants. Each sample was
electrophoresed in a 8% poly-
acrylamide gel in the absence and
presence of SDS and stained with
Coomassie Brilliant Blue.
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Fig.2 SDS-PAGE analysis of deglycosylated
AFP. Electrophoresis was done in a 8%
polyacrylamide gel and stained with
Coomassie Brilliant Blue.
AFP (lane 2, 5, 8), “Slow” (lane 3, 6, 9)
and “Fast” (lane 4, 7, 10) variants were
electrophoresed before (0 min) and after
partial (15 min) and complete (90 min)
digestion with glycopeptidase F. Molec-
ular size markers (lane 1) were myosin
(200 kDa), pB-galactosidase (116 kDa),
phosphorylase b(92 kDa), bovine serum
albumin (66 kDa) and ovalbumin (45
kDa).

§
:
:

e R (G|




724 t B EE ¥ ¥ R

10) & %o 7eHs, bk AV 2 S -7z (lane
7.
“Slow” D FPIMELED DS FREH 69.5 kDa T
“Fast”OAFRE—HL TV I &, 272, “Fast”
ZHEEL TOPRECEDSR s W b,
“Slow”ICiX 2 &, “Fast” iz it 1 ZOBELBEFEET
ZrmRgani,

2) BEHOBEER

- *H-= v/ —RATHES R L2 “Slow” & “Fast”
DOBEHEE 2B L 72,

AH66 MfaDEERE F# & D R L /-85 AFP
(2ug) % SDS-PAGE T“Slow” & “Fast” iz 3R L
7z (Fig. 3, lane 1).

REBETUI PR MY —EfToREZ 3, “Slow”
B L U“Fast” DR EEFEIZS% B L UBRTH

Fig.3 Electrophoresis of the radiolabelled
AFP. AFP radiolabelled with [*H]man-
nose was electrophoresed in a 8%
polyacrylamide gel in the presence of
SDS before (lane 1) and after (lane 2)
complete digestion with glycopeptidase
F. The amounts of “Slow” and “Fast”
variants were determined by the den-
sitometry of the gel stained with
Coomassie Brilliant Blue and their
radioactivities were counted by the
scintigraphy. S and F, “Slow” and
“Fast” variants; D, deglycosylated
AFP.
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Table1l Radioactivity of labelled AFP )
dpm ug dpm/ug dpm/ug Ratio

(corrected)
“Slow” 713 1.3 549 484 2.07
“Fast” 209 0.7 299 234 1
Control 130 2 65 0 -

Control : Deglycosylated AFP
Radioactivities were measured 3 times for 10
minutes.
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Fig.4 PAGE analysis of carbohydrate-free
AFP. AH66 cells were labelled with L-
[3S]methionine and [*S]cysteine in
the absence (lane 1, 2, 5) and presence
(lane 3, 4, 6) of tunicamycin. AFP was
purified from the culture media and
incubated with (lane 2, 4) and without
(lane 1, 3, 5, 6) glycopeptidase F(20 unit/
ml) for 1 hour at 37°C. Each sample was
electrophoresed in a 8% polya-
crylamide gel in the presence and
absence of SDS and radioactive protein
bands were visualized by the fluolo-
graphy.
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Fig.5 Isoelectric focusing of carbohydrate-
free AFP. Rat AFP (1 ml) and non-
glycosylated AFP produced under the
tunicamycin treatment (7680 dpm, 40
ng) were applied and run in a pH gradi-
ent from 4 to 6.5 for 72 hours at 700V
and collected in 1 ml fractions. AFP
was determined by the single radial
immunodiffusion and scintigraphy. S
and F, “Slow” and “Fast” variants; N,
non-glycosylated AFP produced under
the tunicamycin treatment.
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