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Tryptic Digestion and Cytochalasin B Binding Assay of the
Human HepG2-Type Glucose Transporter Expressed in
Spodoptera frugiperda Clone 21-AE Cells
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The number of sites at which a protein can be readily cleaved by a proteolytic enzyme is greatly influenced by its
three-dimensional structure. For native, properly-folded proteins both the rate of cleavage and number of sites at which
cleavage takes place are usually much less than for the denatured protein. In order to compare the tertiary structure of
recombinant HepG2 type glucose transporter with that of its native counterpart in the erythrocyte, the pattern of tryptic
cleavage of the protein expressed in insect cell membranes was therefore examined. After 30 minutes digestion, a
fragment of approximate Mr 19,000~21,000 was generated. In addition to this, there were two less intensely stained
fragments of apparent Mr 28,000 and 17,000. The pattern of labelling was similar up to 2 hours of digestion. However,
the fragments of Mr 19,000~21,000 and Mr 17,000 were no longer detectable after 4 hours digestion. The observation
of a very similar pattern of fragments yielded by tryptic digestion of the HepG2 type transporter expressed in insect
cells suggests that the recombinant protein exhibits a tertiary structure similar if not identical to that of its human
counterpart. Also, the endogenous sugar transporter(s) present in Sf21 cells did not bind cytochalasin B, the potent
transporter inhibitor. Therefore, the baculovirus/Spodoptera frugiperda (Sf) cell expression system could be very useful for
production of large amounts of human glucose transporters, heterologously.
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1. GT |8 XS J7HK£ Recombinant baculovirus 44+

Summers®?} Smith (1987)2] WS 71319 pAcYMI-GT
transfer vector (Lee, 2002)¢} wild-type baculovirus$! AcNPV
nlolei DNAE 0|83 Sf21-AE A *of| co-transfection

AZ) & GT f+%3A+8 7}X)= recombinant AcNPV-GT u}o]#]
25 ARl

2. Sf21 MIZS ulilet, 2tE 2 membrane fraction &H|

AcNPV 418 814 Sf21 A EE TC-100 medium (Gi-
beo)oll 10% FCSE Z7kste] ojxle] Zxmg e wht
27~ 28°ClA CO,Rl0] vkt 23 Mool uet 7+

A2t} (Lee, 2002). Membrane fraction A|E 7+ & 4~5
d & A /‘ﬂtﬂ 10 mM-sodium phosphate/150 mM-NaCl,
pH 722 AYch 1 %
mM-Tris/5 mM-MgCl,, pH 7.4°14] 07, 1323} sonication3}-¢]
117,000 g2 1413 Bt 94 #2319 soluble fraction & 25
B Z]wlct

% proteinase AAAES EF3t= 10

3. Western blotting

10% SDS-polyacrylamide gel 2 #7]%9% (SDS/PAGE)%F %

EE31E WHO 2 nylon membraned]] blotting3}F T &l
HepG2% GT FAE 12 A2 ©|8-35}3L alkaline phospha-
goat anti-rabbit IgGE 24} AR ARE-Ste] Y

4. Tryptic digestion

Egqle A HepG2¥ 9 T4 A€ membrane?] cyto-
plasmic EHAAM T A2 Ao dHA ATt (Caims et al.,
1984; Lienhard et al., 1984;). Caimns 5] (1984) ¥ Hel whz}
A 254 50 mM sodium phosphate, 100 mM NaCl, 1 mM
EDTA, pH 7.49] ¥h& &H4& o]-&a}of ﬂlﬂ@ EA #3)
g A ARE 2EAE PgEyRlel] 21 HepG2 GT
7} 143 pg/mld}t 2.5 pg/mio] ok, ¢
A e A4 EHANE 24K Fof ThA] A
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5. Cytochalasin B binding assay

Cytochalasin B= 7128t A} HepG2d GT A& Ao]t)
Zoccoli 52 o wtet (1978) H 3 F2] (equilibrium dia-
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welr f- 2} AZFE AcNPV-GT baculovirus2 7 A1 7]
al 49 3 St A ¥E9 membraneS Zﬂlé}oﬂﬁ}. Egplog
25T 228 Aliy= SDS/PAGE & 9443 HepG2 A
9} peroxidase 33 donkey anti-rabbit IgG 2%} FAE o] &
5}4] Western blotting®}A T}, Fig. 2= oF 4A]3Fel 231 A8k
H E-A Zsf HEAM AAE s21o] 3 E HepG2 GT
o] Ef2l B8 Het s HoFa glvk EFA A E S
22 Lane A°ﬂ’\1" M, 450002] &A35 ddd el GT
band®¥t B 4 A1l EYA #3) 308 FHEE 4 M,
19,000~21,0009] 2 74 band 3t+e} staining B ¥7F 25 A
& M, 28,0003 17,0008] 709 band7} A F AT} Label-
ling Y H3s -+ AR [T} (Lanes B-D). 1
2jLb Ha 4A17F FEEE= M, 19,000~21,0009F M, 17,000

=
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Fig. 1. Western blot analysis of HepG2 GT expression in insect
cells. Sf21 cells were grown in the absence of virus (lanes A and
B), infected with wild-type AcNPV (C and D) or with AcNPV-GT
(E and F). After 4 days they were harvested, sonicated and then
separated into membranous (A, C and E) and soluble (B, D and 2
fractions. Samples derived from equal numbers of cells (2.1X 10°)
were then electrophoresed on a 10% SDS/polyacrylamide gel and
subjected to Western blotting using affinity-purified antibodies
against the C-terminus of HepG2 GT, and alkaline phosphatase
conjugated goat anti-rabbit IgG G = human erythrocyte membrane
control. The positions of proteins used as Mr markers are indicated.

27 WEEE o o BAEA 29U Lane B)

3. Ligand cytochalasin B binding assay

Cytochalasin B binding< 83 54] (equilibrium dialysis)
1978)<

o ©
¥ (Zoccoli et al., o]&38t9] F% 40 nM9] cytocha-
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Fig. 2. Proteolytic fragmentation pattern of human HepG2 GT
expressed in insect cells. Samples (10 pg) of insect cell membranes
digested with trypsin (2.5 pg/ml) for the times indicated were elec-
trophoresed on a 12% SDS/polyacrylamide gel and subjected to
Western blotting using affinity-purified antibodies against intact
HepG2 GT. The bound primary antibody was detected with alka-
line phosphatase conjugated goat anti-rabbit IgG The positions of
proteins used as Mr markers are indicated.

Table 1 Assay of cytochalasm B binding to insect cells infected thh baculoviruses

Sample (1 mg/ml)

Cytochalasin B (B/F)

(=) D-Glucose (+) D-Glucose *Specific B/F
Sf21-AE cells infected with: a -
- No virus 0.053 0.052 (0.051) 0.001
- Wild-type virus 0.054 0.053 (0.053) 0.001
B Recomblnant V1rus (AcNPV-GT) 1.098 0.161 (1.051) 0.937

Sf cells were harvested 4 days after infection and membranes prepared as described in the Materials a.nd Methods. The assay for cyto-
chalasin B binding activity of membrane samples was performed by equilibrium dialysis using 40 nM-[*H]cytochalasin B, in the absence
(-) or presence (+) of 400 mM D-glucose, as described in Zoccoli et al (1978). Cytochalasin B binding activity (*) was calculated as
described previously (Baldwin et al., 1982). The values shown in parenthesis were obtained by performing the binding experiments in the
presence of 400 mM L-glucose. B/F = [bound cytochalasin B]/ [free cytochalasin B]
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lasin BE AM8-8le] 3914 &4 gt} AEHR] Alse of
A vola 2 HEE ACNPV-GT Hfol2liE olRsle <5
AEE FGAA 49 T £ £85Itk Bound cytocha-
lasin Boll ™%} Free cytochalasin BS] Hl-& (BF)S 7154 2
= 2 FEA v A £ AX7F D} (Zoccoli et al,
1978). Table 10 2.9F¢ uje} o] ZFA|F ek cytocha-
lasin B 2% 842 uole]x ZPEA] 9b2 I} op T
2 297 AZAME | mgmiAE ¥ ZF 00010/
ACNPV-GT ¥ SR21-AE Al Fl A& 09370100t w3t
uloj 2 AR e MEL opABF dlol2 AR ZFYA|
7 $f21 A EANAE D-glucoseE A8l 7}53 A7l AL
e A3 ¢z vhddd D-glucoseZRF A3 753 L-
glucose2E ASIAIZ F fle Sole A2 AcNPV-GT v}
olgiaZ FAAIY M E At EFRET} (Table 1).
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(native proteins)2 o] Yofjuf= ML T oA
, Ao Qojube R9l0] 4ol golE WaE wuRs
(denatured proteins)i‘:‘-% gA Ao (Branden and Tooze,
1991). ez FEAH Lo L3 HepG2 GTY 34 +
%2 Al HepG2® GTS] 33+ T2} Hlwslr) $18le]
ZA Lo ZHE HepG2¥ GTE ATH EHA 23 1
& olgate] ERA Aok HRlS ARtk ERAS A
HepG23d GTE membrane®] cytoplasmic W Zol| A3k
FEAE A9 5 dva ¢#A 2™ (Lienhard et
al., 1984; Cairns et al., 1984), D2 Arg,, 9} Argy AF0]0l
AE sequence?] A T4 312 FH9 Lysess TH29 C-

terminal F-912] oJ&] Fo)A doJdt} (Caimns et al., 1987).
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wEhA] HepG23 GTw &< 717ke] ERAl &3 o= F
719] 2, membrane 2YE FZto 2 2 XA "o} HepGe
3 GTY N-terminal ZYF 9] (residues 1~212)% ©]F 2]
glycosylation o] SDS/PAGE H7|4%E Alell M, 23,000~
42,000 Z1719] shte] Wovt o] AHzA] ghv MERA
©)%5 &t} (Caims et al,, 1987). °] ¥9& & +4A (ant-
transporter) A <3 A4 HAX] = oJufdt epitopeE =
Fabebarl A Gk webd 3 A FAE AR 2 A
FAME o] F95 Al HAEA] Foch 12} HepG2E
GT9] C-terminal Y F-9olX Fee EYA 2252 A}
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t} (Cairns et al., 1984: Davies et al., 1987). @< A& oA
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