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B Brief Communication B

Subcellular Location of Spodpotera Cell-expressed Human
HepG2-type Glucose Transport Protein

Chong-Kee Lee'

Department of Immunology, School of Medicine Catholic University of Daegu Daegu 705-718, Korea

The baculovirus/insect cell expression system is of great value for the large-scale production of normal and mutant

mammalian passive glucose-transport proteins heterologously for structural and functional studies. In most mammalian

cells that express HepG2, this transporter isoform is predominantly located at the cell surface. However, it had been

reported that heterologous expression of other membrane proteins using the baculovirus system induced highly vacuolated

cytoplasmic membranes. Therefore, how a cell responds to the synthesis of large amounts of a glycoprotein could be an

interesting area for investigation. In order to examine the subcellular location of the human HepG?2 transport proteins when

expressed in insect cells, immunofluorescence studies were carried out. Insect cells were infected with the recombinant
baculovirus AcNPVHIS-GT or with wild-type virus at a MOI of 5, or were not exposed to viral infection. A high level
of fluorescence displayed in cells infected with the recombinant virus indicated that transporters are expressed

abundantly and present on the surface of infected Sf21 cells. The evidence for the specificity of the immunostaining was

strengthened by the negative results shown in the negative controls. Distribution of the transporter protein expressed in
insect cells was further revealed by making a series of optical sections through an AcNPVHIS-GT-infected cell using a

confocal microscope, which permits optical sectioning of cell sample. These sections displayed intense cytoplasmic

immunofluorecence surrounding the region occupied by the enlarged nucleus, indicating that the expressed protein was

present not only at the cell surface but also throughout the cytoplasmic membranous structures.
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Fig. 1. Images of confocal and phage-contrast microscopy of non-infected and baculovirus-infected Sf21 cells. Two-days post-infection
cells were collected, fixed and incubated first with affinity-purified anti-HepG2 transporter antibody (50 pg/ml) and then a fluorescein
conjugate of goat anti-rabbit IgG, before examination using a confocal laser scanning microscope. The panels show immunofluorescent
images of cells infected with (A) recombinant AcCNPVHIS-GT, (B) wild-type AcNPV (C) no virus or (D) cells infected with recombinant
AcNPVHIS-GT and stained as for the other panels except with omission of the primary antibody. The corresponding phage-contrast

images are shown in panels A' - D'. Scale bar 50 pm.
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Table 1. Assay of cytochalasin B binding to Sf21 cells with D-glucose

Cytochalasin B Binding (B/F)

Sample (1 mg/ml)

(-) D-glucose (+) D-glucose *Specific B/F
St21 cells infected with
- 10 virus 0.051 0.050 0.001
- wild-type virus 0.053 0.052 0.001
- recombinant virus (AcNPVHIS-GT)* 1.495 0.142 1.353

The assay for cytochalasin 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 (Gorga and Lienhard, 1981). B/F =

[bound cytochalasin B] / [free cytochalasin B]. v<: preparation

from the Sf21 cells infected with AcNPVHIS-GT virus containing the entire human HepG2 gene.
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Jzﬁl 71 31, 20T oMMES R 287 AN 3 7]
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AZAAS A7]1AL ofge] Al Uiiol 34 s 3
B 3= AlZH HAFEAS =T Affinity-purified anti-
HepG2 <754 &4 C-terminus 5-©] &4 25 pl (50 pg/
ml)E ©]-83}] 37ClA 127 staining A ZEF L &
MEE 1087 Al ZFdlo] 23 PBS €Y S 2 magnetic
stirrerE ©]-&sto] 7PEA w2 ol Al g 5 80ul 34
A1Z1 fluorescein 3 3% goat anti-rabbit IgG (Pierce, USA)
25 plE 37°CollA 1A17F vl Y3te] immunolabelling A1 %
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Fig. 2. Sequential display of confocal optical
sections through AcNPVHIS-GT-infected Sf21 cells.
Sf21 cells were infected with the recombinant virus.
At 2 days after infection, the cells were collected, fixed
and then fluorescently-labelled. as described before. A
series of optical images were obtained at section planes
spaced regularly (0.6 pm) through the fluorescently-
labelled, AcNPVHIS-GT-infected cells, using a con-
focal laser scanning microscope. Some of these images
were then recalled individually from an image file.
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2T} (panel C). Immunostaining] 5-0]/d-2> recombinant
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Fig. 3. Immunoblotting analysis of HepG2 expression in
soluble and membranous fractions of the Sf21 cells infected with
a recombinant baculovirus. Insect cells were grown as described
before (Summers and Smith, 1987). Sf21 cells were infected with
the recombinant virus AcNPVHIS-GT. At 2 days after infection,
they were harvested, sonicated and then separated into soluble (A)
and membranous (B) fractions. Samples derived from equal
numbers of cells (2 > 10° cells) were then electrophoresed on a
10% SDS/polyacrylamide gel and subjected to Western blotting
using affinity-purified antibodies against the C-terminus of HepG2,
and alkaline phosphatase conjugated goat anti-rabbit IgG. The
positions of proteins used as M, markers are indicated.
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