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Injury in HMCs Loaded by Low-Density Lipoprotein via
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Abstract Investigate the effect of IL1-B on NPC1 (Niemann-pick protein cl) expression in human me-
sangial cell (HMCs) loaded by low-density lipoprotein (LDL) and explore whether NPC1-mediated cholesterol
accumulation causing cell injury. HMCs were divided into control group, LDL group, LDL+IL-1p group. The

level of NPC1 protein was detected by Western blot. The total cholesterol and endoplasmic reticulum choles-
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terol were detected by a cholesterol detection kit. Cell proliferation was measured using a cell count kit. Cell
cycle was detected by flow cytometry PI/RN staining. The mRNA levels of NPCI, glucose-regulated protein78
(GRP78), protein kinase R-like endoplasmic reticulum kinase (PERK), activating transcription factor 6 (ATF6),
fibronectin (FN), type IV collagen secretion (Col IV) were measured by real-time quantitative PCR. GRP78 and
FN protein level were detected using immunofluorescent staining. After using U-18666A to intervene the func-
tion of NPC1, the level of endoplasmic reticulum cholesterol, cell proliferation, cell cycle, GRP78, FN and Col
IV mRNA was measured. We found that LDL loading alone significantly increased the expression of NPC1,
promoted intracellular and endoplasmic reticulum cholesterol accumulation, accelerated the proliferation of
HMC:s, increased the ratio of S phase in cell cycle, and promoted the expression of endoplasmic reticulum stress
marker (GRP78, PERK, ATF6 mRNA) and mesangial matrix marker (FN, Col IV mRNA), increased the mean
fluorescence intensity of GRP78 and FN. Inflammation further aggravated the level of the above indicators in
HMCs loaded by LDL. Compared with LDL+IL-1p group, co-treatment with U-18666A significantly decreased the
level of endoplasmic reticulum cholesterol, cell proliferation, ratio of S phase in cell cycle and GRP78, FN, Col IV

mRNA. These results suggested that inflammation aggravated intracellular and endoplasmic reticulum cholesterol

accumulation in HMCs via up-regulating NPC1 expression and caused endoplasmic reticulum stress (ERS) and cell

injury.
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Table 1 Primer for Sequences qPCR

A SIIFFFI(5—3") N3¢
Genes Primer sequence (5'—3") Orientation
NPCI AAG GGT CGG TCG GTT TAC CA Sense
GTT CAC AGG CGC TAC GTT CA Anti-sense
GRP78 CCG AGAACA CGG TCT TTG AC Sense
CTTTGT TTG CCCACC TCC AA Anti-sense
PERK TGG CCA GAA AGG AGA GAT GG Sense
TGG TGG ACC TGG AAATCCTC Anti-sense
ATF6 TGG AAG CAGCAA ATG AGA CG Sense
TGA GGA GGC TGG AGAAAG TG Anti-sense
FN TGG AGG AAG CCGAGG TTT Sense
CAG CGG TTT GCG ATG GTA Anti-sense
Col IV CAG CCA GGA CCT AAA GGT GA Sense
CTC CAG GTAAGC CAG GTG AA Anti-sense
GAPDH GAA GGT GAA GGT CGG AGT C Sense
GAA GAT GGT GAT GGG ATT C Anti-sense
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A: expression of NPCI mRNA was detected by qPCR; B: Western blot detection of NPC1 protein in different groups.*P<0.05, ***P<0.001 vs CTL

group; 4P<0.05 vs LDL+IL-1p group.

Bl EREMIEX EHMCs NPC13RIAK FHIFZN
Fig.1 Effect of high lipid and inflammation on the expression of NPC1 in HMCs
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Fig.2 Level of total and endoplasmic reticulum cholesterol in HMCs among different groups
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mRNAERILIKF . *P<0.05, #*P<0.01, ***P<0.001, 5CTLALL#; 4P<0.05, 5w+ R AEH LL# .
A: the mRNA expression of endoplasmic reticulum stress marker (GRP7S8, PERK, ATF6) was detected by qPCR; B: the mRNA expression of mesangial
matrix marker (FN, Col IV) was detected by gPCR. *P<0.05, ¥*P<0.01, ***P<0.001 vs CTL group; #P<0.05 vs LDL+IL-1B group.
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Fig.3 Effect of high-lipid and inflammation on expression of endoplasmic reticulum stress marker and

mesangial matrix marker in HMCs among different groups
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A: immunofluorescence detection of GRP78 in different groups; B: immunofluorescence detection of FN in different groups. ***P<0.001 vs CTL

group;4P<0.05, 44P<0.01 vs LDL+IL-18 group.

BEl4 SREFZEX & EHMCs GRPT8 RFNZFIARIFNE
Fig.4 Immunofluorescence detection of GRP78 and FN in different groups
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Table 2 Proliferation ability of HMCs in different groups

I i) A5 R AL [ [ ERgadnita!
Time point CTL group LDL group LDLAIL-1B group
Oh 0.53+0.04 0.52+0.03 0.51+0.02
24h 0.68+0.03 0.76+0.02* 0.79+0.12*
48 h 1.17+0.10 1.36+0.08*4 1.55+0.06%**
72h 1.34+0.06 1.59+0.07%*44 1.96+0.10%**

*P<0.05, ¥*P<0.01, ***P<0.001, 5 HALLLE; 4P<0.05, 44P<0.01, 5 & /i5+ 4020 HU AL

*P<(.05, **P<0.01, ***P<0.001 vs CTL group; 4P<0.05, 44P<0.01 vs LDL+IL-1pB group.
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Fig.5 The distribution of cell cycle in different groups
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Fig.6 Effect of U-18666A intervention on endoplasmic reticulum cholesterol accumulation and cell injury in HMCs
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