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Detection the Effect of High Glucose on the Expression of Cholesterol
Biosynthesis Gene by gPCR Array *
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(Institute of Biological Sciences and Biotechnology, Donghua University, Shanghai, 201620, China)

ABSTRACT Objective: An elevation in blood glucose concentration leads to increased risk of developing diabetes-associated
atherosclerotic cardiovascular disease due to an excessive accumulation of cholesterol. To investigate the effect of high glucose on the
expression of cholesterol biosynthesis gene in mouse hepatoma cells (Hepal-6), a stable and accurate real-time quantitative polymerase
chain reaction array method was established in order to inquire the mechanism of cholesterol biosynthesis gene on diabetic
atherosclerosis. Methods: Hepal-6 cells were cultured with different concentration (5, 15 and 30 mmol/L) of glucose and different time
(0, 6, 12, 18, 24 h). gPCR array method was used to examine the mRNA expression of cholesterol biosynthesis gene. Results: High
glucose (15, 30 mmo/L) can up-regulated the mRNA levels of CYP51, EBP, NSDHL, SQLE, FDFT1 and PMVK in a
concentration-dependent manner compared to control cells cultured with 5 mmol/L glucose (P<0.05). As compared to control (0 h), the
mRNA levels of CYP51, EBP and SQLE were increased by 15 mmol/L glucose in 12 h. However, CY P51, EBP in the cells treated for 24
h decreased to approximately control group, but SQLE continued to increase (P<0.01). High glucose did not affect the mRNA levels of
NSDHL in 12h, but NSDHL expression was increased in 18 h (P<0.05). Conclusions: gPCR array can specifically detect the cholesterol
biosynthetic gene expression. Hyperglycemia may promote the accumulation of the cholesterol for the improvement of gene expressonin
Hepal-6. The reason may be that more people on diabetes have atherosclerosis than normal. Cholesterol biosynthesis gene which was
regarded as the targets of drugs can delay the process of diabetic atherosclerosis.
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RNA {5 Hl qPCR array AR, kil ih A AUTGE=E B,
T H R A O P B & TR 45 5 b, T S B SR
MR RNA DI AR Y 2 8 RNA, 1M 40 M rR AR K —38 4> RNA
ok AR REHACRIZERLR , BRI T HoAL RNA MU0 D)k
RNA Fik K FIHERA 1 o PCR array $5RSE4 T SEIE & PCR
PR 2 kA B BR TR RS I Y s 3 R B AR 5 Th B4 S IR
S, RENE RIS MR A2 B A L AN SRR R — b B R A ]
R TIHERE R AN IT . FTLL, qPCR array f2 057 — AP E
FEHFER AT H,

AT E ATHERY qPCR array 307 %, LI/NEUIT
JEANAE Hepal-6 ARFFE X4, FIH qPCR array A0l S A S T
Hepal-6 FJHEBLA AL mRNA B3R iAE, B7E mRNA /K
S _F A v B R [ A JAR S SR R A ) 4 — 2 e s I T
P R R A 1 L A ko T8 RT3 T 7 o 2 o A ReE A )
TE AR (LK o

1 MR 5% &

1.1 w5k

/N AN AE Hepal -6 W T 7 BB B L g A fr Bl ff
SEBEANMIE PR .0 o Low DMEM 35353 (358 Hycolon) JiB 4 IfiL
1 (22 Hycolon ) \D- i %j## (328 Sigma) \Trizol( 3£ [E Invitro—
gen) Dnasel . 55105 (3£ E Fermentas) .SYBR real-time
PCR Premixture i 7¥)#& (Bioteke) .PCR 519 FifF4: Ti&iT&
o WAL (SEE Thermo) . SEHFZEEE i PCR XL (21 ABI
7500).
12 EH4E

B Hepal-6 @ ARG IR F Low DMEM H, fRH AR
K BRI 70%, 7351 H 5.15 .30 mmol/L D— 7 % M3k
Hepal -6 JFEZ0AE 18 h, L 5 mmol/L AXFHEZH . H 15 mmol/L
D- Hi #5843 5 H13% Hepal-6 400 0.6.12.18 .24 h,LL O h
Xt RL, FEER 3 K.
1.3 MTT & E #EX dAa & K AR

OB K 0 0 20 B R 1 96 FLAR |, F 37 C,5%
CO,, MR BYBE FRAE 557 24 ho 43 T B S R[] A 26 WAk 32 1)
DMEM(5.,15.30 mmol/L)200 wL, % & ZFL (R MTT, —
3B X BRFL (D 5 mmol/L #2548 . MTT . — F KL 60
K 3ANEAL, SR aksiE s . AR E £ (0.6.12.18,
24 h), 43S 20 pL MTT(5 mg/mL), k420535 4 h, 3 B
W&, FFLINA 200 wLDMSO B FHEIR FiR% %% 10 min, FIEF
FRAXAE 492 nm PBASAMIN E W (A), AT 3 Ik, LA ]
Aebi, A E AR AR R T 2o
1.4 RNA 32 . cDNA RiE5

FH Trizol ¥EHEHUA AL AN MIA0 B RN A, FEANR AR I Ui A
47 . L Nanodrop 2000c 2852 RNA B9 AR o SUE SiR
R ELBH A N cDNA, BIRERVES B UL 43, 8T -80°C IR 1

R
1.5 5|#¥i%it % qPCR array
M4 S W@ B B IR JE KEGG  (http://www.genome.

jp/kege/pathway.html ), 35 IH [ FE 5 B8 UTAE G 14 20 4>k
(1), BHMNERE KK B2M, S5 & 7314, DNA
7315 B3k B NCBIChttp://www.ncbi.nlm.nih.gov/) .

51 YE L BTN A 96 fL. PCR AR H,65 °C 20 min.
BB LN A TG Y i BT . qPCR array JC W ARZR : 10
5E & PCR mix,2.5 pL ¢DNA,7.1 pL H,0,0.4 pL ROX, JZ R 5%
:95 CHIAEYE 2 min;95 C 155,60 °C 155,72 °C 40 5,40 4~
FEH FIF] ABI 7500 3#E175€ it PCRoSRFH A A Ct AL A
POE.Sry o
1.6 GitF#oin

FEFIR I E BT B SR E A 3R, AR x
+ s 3278, ] SPSS 10. 0 FRAFALEL P REAS B 1) LU AER
LRSS, DL P<0. 05 S22 57 W

% 1 gPCR array fh B B & B E
Table1 Cholesterol biosynthesis gene include in the gPCR array

Pathway Gene

Mevalonate pathway HMGCR, HMGCS1, HMGCS2, IDI1,
MVD, PMVK,
Conversion of activated isoprene  FDFT1, FDPS, GGPSL1, SQLE, LSS,
CYP51, DHCR24, DHCRY7, EBP,
HSD17B7, NSDHL, SCAMOL,

SCSD, TM7SF2

to form lanosterol
Conversion of lanosterol to
cholesterol

2 HR

2.1 MTT EE R B #EXT Hepal-6 4058 4 KA %

TE = Flrife B 1 A 24 (5,15 .30 mmol/L)FE T, i B2 20
il (15,30 mmol/L) 1Y A= < il 2k 50 1E 5 ¥k 52 7 7 A AL A (5
mmol/L) . I 1 7R, B EE 12 h 19, 452 40 A Rt 3 A
1, G B 225, 18 h &, B WLl ANt KR TR, A it
22 5+(P<0.05), Ud B = EM il 20 M A
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s | irwmiil
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oA e ——
< 03l 5 "
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0 p——————
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0 ;
] & 12 B 4
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B 1 BEHEX Hepal-6 & K8 #0E
Fig. 1 Effect of glucose on growth curve of Hepal-6

2.2 gPCR array A&

qPCR array &—Fh R0 R ML 45 5 PR SR A AS
W%, WKl 2 Fis ¥ cDNA BIMGE SRR 4 58K 4 Uk
BERERE , 2 AR UE B2 TP Bk R, I R R B S R0
PR F 1, UL 7 R 9 AR i (8] 2A4) 520 AN FEF CT AR
2PN 0.25, B 7 R E LA (18] 2B) s € & PCR AR
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Fig. 2 Evauation of the gPCR array
* i A)EE Y #%% (DHCR7 ,HMGCSL, IDIL,MVD,B2M )B |CT K ER #r A ZE (20 MEEH ) C)iRfEM Lk 1.2.3 /kik 8 FDFT1,FDPS,
GGPSL D)PCR F=#15 Be st B e ik , 1.2.3.M &% 2 FDFT1,FDPS, GGPSL Il & 50bp DNA Ladder Marker,
*Note: A ) PCR efficiency (DHCR7,HMGCSL1,IDI1,MVD,B2M); B) Average threshold cycle value (20 gene) C) Melt curve 1, 2, 3 gene name: FDFT1,
FDPS, GGPS1; D) Agarose gel electrophoresis, lane 1, 2, 3: FDFT1, FDPS, GGPS1, M: 50bp DNA Ladder Marker.

2.3 PEEIE & HEXERAE mRNA kFE EHER

FIH qPCR array Kl =75 S T Hepal-6 F 4lAEH 20
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Fig. 3 Heat map diagrams of cholesterol biosynthesis gene expressed in
mouse Hepa 1-6 upon high glucose
*EA)AREREEE AL E,B)EEELIERER E; DasAssist
software v3.01 43 %7 .

*Note: A) different concentrations(at the same time,18 h), B) different
times (at the same concentrati on,l; mmol/L) DataAssist software v3.01
analysis.

D) s . ARERR LI 18 h 7, HXFHRAIH
I, 7E 15 mmol/L i}, CYP51 .EBP \NSDHL Fl SQLE 23k ¥ % 4E
F#(P<0.05), 30 mmol/L INf,CYP51.EBP Fl NSDHL {35355
15 mmol/L FH5F, T SQLE WI44% 198 (P<0.01), #EP FDFTI
1 PMVK 92635 HAE 30 mmol/L i} Fi(P<0.01)(F 4 1 6).,

W 5mmal L

B 1 5amalL

L 50mmal L
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m EN AR Wt i
Fodabive mRNA levels
ra s -

o=

CYP35l EBP PARVE

FDFT1 NSDHL

SQLE

B 4 SR 18 h FREE S M E E mRNA #i5kik(gPCR aray )
Fig. 4 Effectsof high glucose on Cholesterol biosynthesis gene expression
in Hepal-6. Hepal-6 were treated with different concentrations of glucose

asindicated for 18 h
* 3% . 538 4H Ek B (5 mmol/L),* P< 0.05,**P<0.01,
*Note: Compared with control (5 mmol/L) , *P< 0.05, **P<0.01.

2) I EIZLN : 15 mmol/L & bE 5 S AR A1) (0.6.12.18 .24
h)J&, 5 0 h 4, CYP51 . EBP #l SQLE ££[H i mRNA ik
1E 12 h JF4G EFF,CYPS1 F EBP AUk 76 12 h B K,
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HA S5 X (P<0.05); K5 CYP51 #1 EBP JF 4578 /0,24 h
2 0 h /K5 SQLE Yk B MR 2 24 h 15 B K (P<0.01),
NSDHL H93iA 8 7E 18 h FF4a B S35 (P<0.05), =5 XK E =
0h ZKF(E 5 F16)

a2 LTI
ki Osh
i miZh
B =ik
3 E24h

m RNAFR et i
Hdative m RNA lovels

CYP51 EBP NEDHL SQLE
B 5 SHERHR E A /S EE S B E E mRNA §i3ki%(gPCR aray)
Fig. 5 Effectsof 15mmol/L glucose concentration on Cholesterol
biosynthesis expression in Hepal-6. Hepal-6 were treated with different
times (0, 6, 12, 18, 24 h)
* i ST RALLE (0 h),* P<0.05,**P<0.01,

*Note: Compared with control (0 h) , *P< 0.05, **P<0.01.

LB
.-'-"'H_'-'_F.- Soualee —
wewwy @ ) COESHUER, gy
rm;#...dul.phm bl{llhn'_"qlll“ﬂ

Ry W

¥
Mheraoaans-S-grrapbapban Lansmars
— L T
J @ —
R 0 s,
Adralonic scid i
[ EMGCR ™ Zymansasl
o= G|
CL’“* [T
Avreyl-Cad Chabsneesl

E 6 SEXEEEES A E E MRNA R B
Fig. 6 Time-and dose-dependent effects of glucose on the expression of
Cholesterol biosynthesis expression
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*Note: Dose-dependent  Time-dependent.
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