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Abstract: The purpose of this study was to develop a screening method to determine the activity and
selectivity of SGLT2 inhibitor. Human SGLT1/SGLT2 cDNA was inserted into the pMSCVpuro mammalian
expression vector and the plasmid was transfected into HEK293 cells. Stably transfected clones were selected

in puromycin containing medium. To evaluate the expression of human SGLT1 and SGLT?2 in stable transfected
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1-[ N-(7-Nitrobenz-2-oxa-1,3-
diazol-4-yl)amino]-1-deoxy-D-glucose (1-NBDG) was used as a substrate in the uptake assay to evaluate the

cells, RT-PCR, Western blot and immunofluorescence analysis were performed.

Na' dependent glucose transport activities of SGLT1/2.  The inhibitory activity and selectivity of dapagliflozin/
phloridzin were also determined, respectively. The hypoglycemic efficacy of dapagliflozin was evaluated
in mice with normal blood glucose and mice with alloxan-induced TIDM. The result showed that SGLTI
was overexpressed in pMSCVpuro-SGLT1 transfected HEK293 cells. SGLT2 protein was overexpressed
in pMSCVpuro-SGLT2 transfected HEK293 cells and located in both cytoplasm and membrane. The Na®
dependent 1-NBDG uptake was significantly increased in pMSCVpuro-SGLT1/SGLT2 transfected cells compared
to that in pMSCVpuro-null transfected cells. The selectivity of dapagliflozin, whose half maximal inhibitory
concentration (ICsq) for SGLT2 (2.24x10™"" mol-L™") was far lower than that for SGLT1 (6.20x10~" mol-L™"), was
better than that of phloridzin. The oral glucose tolerance was elevated after a single dose of dapagliflozin in
normal mice. In T1DM mice, compared with model group, no-fasting glucose level was decreased at 1 h after
administration and maintained at a lower level for 24 h in a dose-dependent manner. A 20-day administration
with dapagliflozin dose-dependently improved the hyperglycemia status. Taken together, a system to evaluate
the activity and selectivity of SGLT2 inhibitors was established using 1-NBDG in vitro and the hypoglycemic
efficacy in vivo in this study. The advantages of this system include non-radioactivity, high efficiency, and good
stability which may provide a technique platform for development of novel SGLT?2 inhibitors.
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Figure 1 Expression of sodium-glucose cotransporter 1 (SGLT1)
in stably transfected HEK293 cells. A: RT-PCR analysis of
HEK293 cells stably transfected with pMSCVpuro-SGLT1; B:
Western blot analysis for human SGLTI1. Band represents
~70 kDa
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Figure 2 Expression of sodium-glucose cotransporter 2 (SGLT2)
in stably transfected HEK293 cells. A: SGLT2 expression plasmid
digested by restriction enzyme EcoR 1 and Xho I, and frag-
ments produced in 0.8% agarose gel electrophoresis. Lane 1:
pMSCVpuro; Lane 2: pMSCVpuro-SGLT2; Lane 3: pMSCVpuro
digested by EcoR [ and Xho | ; Lane 4: pMSCVpuro-SGLT2
digested by EcoR I and Xho I . M: DNA marker. B: Western
blotting analysis for human SGLT2 in the HEK293 cells stable
transfected with pMSCVpuro-SGLT2 compared to pMSCVpuro-
null transfected cells. Band represents ~70 kDa. C: Immuno-
fluorescence staining of HEK293 cells stably transfected with
pMSCVpuro-null (upper panels) and pMSCVpuro-SGLT2 (lower
panels) using SGLT2 antibody. Cells were grown on poly- L-
lysine-coated coverslips for 24 h followed by fixation and im-
munocytochemistry analysis using CLSM. Green: FITC-tagged
hSGLT2; Red: PI counterstain of the nucleus. Magnification,
1 000%
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Figure 3 Sodium-dependent glucose uptake via SGLT1/SGLT2.

A: Fluorescence images of 1-[ N-(7-nitrobenz-2-oxa-1,3-diazol-4-
yl)amino]-1-deoxy- D-glucose (1-NBDG) uptake in HEK293 cells
(exposure time: 5 s, objective lens: 10x). Na® dependent 1-
NBDG uptake was significantly enhanced in pMSCVpuro-SGLT1/2
transfected cells. B: Results of transport studies. SGLT transport
was assessed by 1-NBDG. #p<0.001 vs Na'-
free group in pMSCVpuro-SGLT1 transfected cells; = P<0.001
vs Na'-free group in pMSCVpuro-SGLT?2 transfected cells
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Figure 4 Selectivity of dapagliflozin (dapa) and phloridzin.

stably expressing SGLT1 and SGLT2 in presence of various concentrations of dapa.
measured in HEK293 cells stably expressing SGLT1 and SGLT2 in presence of various concentrations of phloridzin.

Log [Phloridzin]

A, B: Na'-dependent 1-NBDG uptake was measured in HEK293 cells

C, D: Na'-dependent 1-NBDG uptake was
n=3, x+s
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Figure 5 Hypoglycemic effects of dapa in mice.
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A, B: Hypoglycemic effects of dapa in mice with normal glucose levels (NG).

Animals were treated with dapa at 2 dosages (0.25, 4 mgkg " for low (L), high (H) dose groups) and then oral glucose tolerance

test (OGTT) was performed.
Hypoglycemic effects of dapa in TIDM mice (HG).

S
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A: Changes of blood glucose after the glucose loading; B: Area under the curve in OGTT. C-E:
Animals were daily treated with dapa at 3 dosages (0.25, 1, 4 mg-kg ™' for low (L),
middle (M), high (H) dose group) or metformin (Met, 200 mg-kg ™).

C: Changes of blood glucose 0—48 h after a single administration;
D: Area under the curve for 0—24 h after a single administration; E: Changes of blood glucose during a 20-day administration study.
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