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Abstract: The aim of this study was to investigate the role of S100 calcium binding protein A16 (SI00A16) in lipid metabolism in
hepatocytes and its possible biological mechanism. HepG2 cells (human hepatoma cell line) were cultured with fatty acid to establish
fatty acid culture model. The control model was cultured without fatty acid. Each model was divided into three groups and transfected
with S7100al6 over-expression, sSiRNA and vector plasmids, respectively. The concentration of triglyceride (TG) in the cells was mea-
sured by kit, and the lipid droplets was observed by oil red O staining. Immunoprecipitation and mass spectrometry were used to find
the interesting proteins interacting with SI00A 16, and the interaction was verified by immunoprecipitation. The further mechanism
was studied by Western blot and qRT-PCR. The results showed that the intracellular lipid droplet and TG concentrations in the fatty
acid culture model were significantly higher than those in the control model. The accumulation of intracellular fat in the S100al6
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over-expression group was significantly higher than that in the vector plasmid transfection group. There was an interaction between
heat shock protein A5 (HSPAS) and S100A16. Over-expression of SI00A16 up-regulated protein expression levels of HSPAS, inositol-
requiring enzyme lo (IRE1la) and pIREal, which belong to endoplasmic reticulum stress HSPAS/IRE1a-XBP1 pathway. Meanwhile,
over-expression of SI00A16 up-regulated the mRNA expression levels of adipose synthesis-related gene Srebplc, Acc and Fas. In the
S100a16 shRNA plasmid transfection group, the above-mentioned protein and mRNA levels were lower than those of vector plasmid
transfection group. These results suggest that SI00A16 may promote lipid synthesis in HepG2 cells through endoplasmic reticulum

stress HSPAS/IRE1a-XBP1 pathway.
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Fig. 1. S100A16 expression in HepG2 cells of different groups. 4: Representative picture of cellular immunofiuorescence after trans-
fection of S700al6 overexpression plasmid for 24 h. The positive cells were stained green. Scale bar, 20 pm. B: S100al6 mRNA
expression level detected by qRT-PCR. Mean + SD, n=3. P < 0.01 vs Vector group; “P < 0.01 vs shRNA group. C: Protein expression
level of SI00A16 detected by Western blot. Mean = SD, n=3."P < 0.01 vs Overexpression group; "P < 0.01 vs Vector group.
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Fatty acid model

Control model

B 2. S100A 163t HepG24H ffa i /5 £ 1 ) 15 )
Fig. 2. Effect of SI00A16 on lipid synthesis in HepG2 cells detected by oil red O staining. Scale bar, 20 um.
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Table 1. Oil red O staining results and cellular triglyceride (TG) concentration in different groups

Vector S100al6 shRNA S100al6 over-expression
Control OA+PA Control OA+PA Control OA+PA
Lipid droplet Count 2110.7+72.8 3401.7+123.8 1791.0+£46.1" 29883 £87.3" 26457+ 131.2%" 38953 +56.4""
Area fraction 21.6+ 3.4 36.9+3.9 155+4.1 32.1+34 28.6 £ 2.4 44.4 £ 43"
TG (mmol/L) 0.36+£0.03  0.61 +0.04 030+£0.03"  0.52+0.04" 043 +0.03" 0.83 +0.03""

Mean + SD, n = 3. Compared with the corresponding groups of the control model, every group of the fatty acid culture model showed
increased lipid drop count, area fraction and cellular triglyceride (TG) concentration (all P < 0.05). "P < 0.05, "P < 0.01 vs vector

group of the same culture model; *P < 0.05, P < 0.01 vs shRNA group of the same culture model. OA: oleic acid; PA: palmitic acid.
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Fig. 3. Interaction between S100A16 and heat shock protein AS (HSPAS). A: HSPAS mass spectrum. B: S100A16 mass spectrum.
Immunoprecipitation with ST00A 16 antibody following protein mass spectrometry revealed that HSPAS was precipitated by SI00A16
antibody. C: Co-immunoprecipitation result.
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Fig. 4. Effects of SI00A16 on endoplasmic reticulum stress heat shock protein AS (HSPAS)/inositol-requiring enzyme lo-X binding
protein 1 (IRE1a-XBP1) pathway related protein expression levels detected by Western blot.
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Fig. 5. SI00A16 promotes expression of genes involved in fat synthesis. 4: Srebplc mRNA expression; B: Fas mRNA expression;
C: Acc mRNA expression. Compared with the corresponding groups of the control model, every group of the fatty acid culture model
showed increased Srebplc, Acc, and Fas mRNA expression levels (all P < 0.05). "P < 0.05, “P < 0.01 vs Vector group of the same
culture model. P < 0.05, P < 0.01 vs ShARNA group of the same culture model.
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