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High-lipid Induced Endoplasmic Reticulum Stress and Inflammatory Factor
Caused the Podocyte Injure through NPC1 and Its Mechanism
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Abstract The goals of this study is to investigate the role of lipid-induced endoplasmic reticulum
stress (ERS) in podocyte injury under inflammatory condition and to explore whether it is related to intracellular
cholesterol transporters Niemann-pick C1 protein (NPC1). Podocytes were cultured and divided into control group,

low-density lipoprotein (LDL) group, IL-18+LDL group, tunicamycin group (TM), 4-phenyl butyric acid (4-PBA)
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group and statin group. The apoptosis of podocytes was measured by flow cytometry. The accumulation of lipid
droplet in the cells was detected by oil red O staining. The mRNA leves of NPCI, glucose-regulated protein78
(GRP78), protein kinase R-like endoplasmic reticulum kinase (PERK) and activating transcription factor 6 (ATF6)
were determined by real-time PCR. GRP78 protein level was detected by immunofluorescence assay. We found that
inflammation increased the rate of lipid-induced apoptosis in a time and dose dependent manners. Co-treatment of
cells with high levels of lipid and IL-1p significantly increased the intracellular lipid accumulation and the levels of
GRP78, PERK, ATF6, NPCI mRNA. Pretreatment of cells with low concentrations of TM and 4-PBA significantly
decreased apoptosis rate and down-regulated GRP78, PERK, ATF6 expression, while statin and 4-PBA treatment
can reduce NPC1 expression and intracellular lipid accumulation. These results suggested that lipid might be
transported to ER by NPC1 and its accumulation in ER promotes podocyte injury through activating ERS under

inflammatory conditions. Reduction of ERS and the intacellular accumulation of lipid droplet can alleviate the

damages on podocytes.
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Table 1 Primer sequences for real-time PCR

HEA S5 1B s
Genes Sequences Orientation
GRP78 5'-GGT ATT GAA ACT GTG GGA GGA GTC-3' Sense
5'-ATT GTC TTT TGT TAG GGG TCG TTC-3' Anti-sense
PERK 5'-TGG TTG GGT CTG ATG AAT TTG AC-3’ Sense
5'-AAC CGT TAT CGT ATG GAT ACT GGA G-3' Anti-sense
ATF6 5'-CAC AGA CTC GTG TTC TTC AAC TCA G-3' Sense
5'-GTT TTG TTT CCA GGA CCA GTG AC-3’ Anti-sense
NPCI 5'-CCAAGT AGG CGA CGA CTT CTA TAT C-3' Sense
5'-CGT GGA GCA AAC TCG TAT CAT TC-3' Anti-sense

GAPDH

5"-CCT GGA GAA ACC TGC CAA GTATG-3' Sense
5'-GGT CCT CAG TGT AGC CCA AGA TG-3'

Anti-sense
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A: podocytes were exposed to control, 200 pg/mL LDL, 200 pg/mL LDL+IL-1p (5, 10, 20 ng/mL) for 12, 24, 48, 72 h. Apoptotic ratios were analyzed
by flow cytometry. B: the apoptosis ratio of control group, LDL group, and LDL+IL-18 (5, 10, 20 ng/mL) group in 12, 24, 48, 72 h. *P<0.05,
*#P<0.01, ***P<0.001 vs control group; 4P<0.05, 44P<0.01 vs LDL group.
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Fig.1 Impact of IL-1§ and LDL on cell apoptosis of podocytes
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Fig.2 Impact of TM, 4-PBA, Statin on cell apoptosis of podocytes under LDL and inflammation condition
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The red arrow for lipid particles by oil red O staining.
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Fig.3 Lipid accumulation in podocytes of different groups (oil red O staining)
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Fig.4 Expression of GRP78, PERK, ATF6 and NPCI mRNA in podocytes of different groups
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Fig.5 Impact of TM, 4-PBA, Statin on GRP78 expression of podocytes under LDL and inflammation condition
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