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Abstract

The present study investigated the anti-diabetic activity and potential mechanism of stigmasterol (SMR) which is a kind of phytosterols derived from the edible soybean oil in vitro and in vivo. SMR displayed a mild GLUT4 translocation activity by 1.44-fold in L6 cells. L6 cells were treated with different concentration of SMR, showing significant effects on the enhancing glucose uptake. SMR administrated orally to the KK-Ay mice significantly alleviated their insulin resistance and oral glucose tolerance with reducing fasting blood-glucose levels and blood lipid indexes such as triglyceride and cholesterol. Moreover, the GLUT4 expression in L6 cells, skeletal muscle and white adipose tissue (WAT) had been also enhanced. In this paper we conclude that, stigmasterol seems to have potential beneficial effects on the treatment of type 2 diabetes mellitus (T2DM) with the probable mechanism of targeting GLUT4 glucose transporter included increasing GLUT4 translocation and expression.
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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-ɑ supplemented with 10% fetal bovine serum and 1% antibiotics (100 U/mL penicillin and 100 μg/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 MEM-ɑ for 2 h. Afterwards, L6 cells were treated with insulin (10 nM) and berberine (5 μM). 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 GLUTs 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). 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-mOrange fluorescence assay for reflecting GLUT4 translocation.

[image: image1.png]GLUT4-eGFP
GLUT4-eGFP

@ @
: :
=2 =
= =

Insulin (10 nM) Berberine (5§ uM)
(A) (B)





Figure S1 L6 cells were infected with IRAP-mOrange and GLUT4-eGFP in order to detect 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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S2. 1H-NMR spectrum of stigmasterol
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S3. 13C-NMR spectrum of stigmasterol
[image: image4.jpg]D:\data\2016-LR\20161228_E|_YYS_161387

SIMM. CAS // Thermo - DFS // EI / 70eV / R1000
20161228_EI_YYS_161387 #16 RT: 1.57 AV: 1 NL: 1.59E6
T: + ¢ El Full ms [ 49.50-800.50]

Relative Abundance

1 OOE
95-
90

2155

85—

80~

3| 69

A0
o e
|

NN
£

v b B b e e b i

o
[6,]
1

P
o
1

&
il

o
o[l
o

81

83

105

107

100

159

145

150

213

200

255

250

12/28/2016 3:49:47 PM

271

299 | 301

! 327

[lh \h - |M]

351

369
379

300

412
394 | 413
414
415
(Y B i) L T o O O T i . e T
400 450 500 550 600 650




S4. EIMS spectrum of stigmasterol
