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S1. Screening methodology validation

There have several papers reported that IRAP-mOrange and GLUT4-eGFP could be
applied to detect the GLUT4 translocation in L6 (Wang et al., 2009; Zhou et al., 2016;
Huang et al., 2016) and 3T3-L1 cells (Bai et al., 2007; Jiang et al. 2008). In order to
validate the feasibility of our IRAP translocation assay for discovering potential
hypoglycemic agents, we have observed the effects when the GLUT4-eGFP or
IRAP-marked L6 cells treated with insulin and berberine which are definitely
pharmacodynamic GLUT4 agonists. L6 cells which stably express IRAP-mOrange and
GLUT4-eGFP were cultured in MEM-a supplemented with 10% fetal bovine serum and
1% antibiotics (100 U/mL penicillin and 100 u g/mL streptomycin) at 37 oC in 5% CO2.
L6 cells was seeded in 48 well plates, and incubated until 100% confluence and then
starved in serum-free a-MEM for 2 h. Afterwards, L6 cells were treated with insulin (10
nM) and berberine (5 p M). The cells were taken photos with a laser-scanning confocal
microscope LSM 510 (Carl Zeiss, Jena, Germany) to supervise the IRAP-mOrange and
GLUT4-eGFP translocation. And the images were captured with 555 nm excitation laser
every 10 seconds in first 5 minutes and then every 5 minutes in later 30 minutes. During
the experiment, as time went on, we could observe the green and red fluorescence
enhanced significantly after treating with insulin and berberine in L6 cells (Fig. 1). The
results showed that GLUT4 and IRAP simultaneously translocated onto the plasma
membrane in 30 min when adding the GLUT4 agonist. GLUT4 has mainly been recruited
to the PM throughout to the GLUTSs storage vesicles (GSV). Three main proteins stored in
GSV are GLUT4, IRAP, and Sortilin (Shi et al., 2005). It was reported that IRAP and
GLUT4 displayed a strong colocalization (Kumar et al., 2010; Rubin et al., 2009) in many
researches. Thus, detecting the IRAP can indirectly reflect the situation of GLUT4. So our
results could be explained that detecting the IRAP-mOrange fluorescence could indirectly
reflect the GLUT4 translocation. As the red fluorescence is more conspicuous than green
fluorescence for observation, so we choose the IRAP-mQOrange fluorescence assay for
reflecting GLUT4 translocation.

0 min 5 min 30 min 0 min 5 min 30 min

GLUT4-eGFP
GLUT4-eGFP

IRAP-mOrange
IRAP-mOrange

Insulin (10 nM) Berberine (5 pM)
(A) (B)

Figure S1 L6 cells were infected with IRAP-mOrange and GLUT4-eGFP in order to detect
3



87
88
89
90

91

92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112

113
114
115
116
117
118
119
120

121

externalized GLUT4 translocation by confocal microscopy. (A) Confocal images in L6
cells incubated in the absence (0 min) or presence of insulin for 5min, 30 minutes. (B)
Confocal images in L6 cells incubated in the absence (0 min) or presence of berberine for 5
min, 30 minutes.
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122 S2. Changes of FBG levels, body weight and food intake of KK-Ay mice

123 during 4 weeks of treatment.
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125  Figure S2 The dynamic changes of FBG levels (A), body weight (B) and food intake (C)
126  of KK-Ay mice during 4 weeks of treatment with SD-FRE. Data are means =SEM (n = 8).

*kk

127 "P<0.001 versus NC group, P <0.05, "P <0.01,” P < 0.001 versus DC group.
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