e 452 - W EELRERKAE 2000410 5 B8% BS54 Chin ] Mult Organ Dis Elderly Oct 2009 Vol 8 No 5

« FEREWTST -

NS EERERAES AT 5 2 AL By 4 AE 9 &
BE ERA BSKE TR HXE WA ERE BELN HEY

[HE] B MHERRABSAERARESERDEA T FHRTRABEN EREEROEERN, AT #
KV A T RSB BS MATH BB A AL AT UM . AT ek - M 3T3-L1 i Bk B 40 M 5 5 O R A M A 40 L O i AT R R
180, 1mg/L) TH, Trizol — A B R BUE RNA 34k, |5 R4 M54 F (Cy3/Cy5) #7i i cDNA $4t, 4 5
547 36 000 MEFBERKBORER DR ENAXBTRMGEIEH X . RXESLAMNK T LR,
e oK Y TS o ARSI A E 2 5 KA, T8 E W BB A s &k W
ER TS T RAEG AR EOERHURTERSER. SR HFE 17 MERREAER HPRLLAGEN
86 A~ A T MR A 71 4, X se L B o5 BB A I 40 0 431k TR BB S 78 DA R B I A 4 30, BL M Th BB eI RE S
gk vb N TR B RS RE T R . B S A R BT B AR AR AR AR
WAF B ARETFRESR2 BANMSSKEHHRS BERNBBHZAL R, b, BROBETEER
T RE 0T 40 M B 53 b 5 B A AR A R R 1 Wint £ 5 i@ 72 \B-catenin HI X BB LI K Notch § S &R ¥, 4k #
Kb X R BE I AT B R A ML T AT 2RBSBRIER , FExT SRS B AR R ERW.
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Effect of telmisartan on mature adipocytes investigated with

microarray based high throughput gene expression profile
CHEN Kang, DOU Jingtao, PAN Changyu, etal
Department of Endocrinology, Chinese PLA General Hospital , Beijing 100853,China

[Abstract] Objective To screen the differentially expressed genes related to lipid metabolisms in the mature adipo-
cytes and to investigate the effect of telmisartan on the cells with microarray based high throughput gene expression profile.
Methods The 3T3-L1 preadipocytes were induced into the mature adipocytes, which was then intervened with telmisartan
(0. 1mg/L). The total RNA was isolated from the cells with or without telmisartan intervention with Trizol method. After
purification, reverse transcription was carried out to synthesize Cy3/Cy5 labeled cDNA probe. The probe was hybridized with
microarray based high throughput gene expression profile (36 000 genes or gene fragments) to screen the differentially ex-
pressed genes in the cells with and without telmisartan intervention. The effect of telmisartan on the function of the mature
adipocytes and the possible signal pathway were analyzed. Results A total of 157 differentially expressed genes were
screened out, including 86 up-regulated genes and 71 down-regulated ones, which were involved in lipid synthesis, catabolism
and transport in the adipocytes, The changes in the expression level of these genes might be related to the effects of telmisar-
tan on function of mature adipocytes, such as cytokine-cytokine receptor interaction, cell adhesion molecules, adipocytokine
signaling pathway, oxidative stress, etc. In addition, telmisartan played some roles in certain pathways related to the prolif-
eration, differentiation, and lipid synthesis of mature adipocytes, such as Wnt, B-catenin, and Notch signaling pathways.
Conclusion Telmisartan exerts its effect on mature adipocytes in a manner which is independent of AT receptor.
Telmisartan may affect the lipid synthesis, catabolism and transport of the mature adipocutes.
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ACEIs)® ARBs XYM B £ W 2 R RH K
KH., Abuissa M 2005 E LI BT A F R R ER
B 12 MERBEVLT BB # TR EBESI N ER, 5
TROAAIRA ., B-SZ AR BHH A DL R4S FEE M
W 4 H , ACELs #1 ARBs & LAWE/D 25 % f0 % & 2
BEER®. X—AROPHFAREH. KIT454E
P RE B A% A7 o B B 35 B, 38 o L BR R AR A
S IB4E AR & XS 1L BE BT A RS S 0 R Y A
AP, BHASPHEERR-IEERKRRSE Wik
2 ARBs ZAYE R BEERAL . FELBH /M
RIR B i 3T3-L1 B BK Ih 40 e i3k 47 1% 5 06 8L 0 i
RWEARE, RARBEEXBEER LB
O/ R4 5 A B B BRI B 515 - (CapitalBio,
China) %F £ 2k ¥ 38 (telmisartan) & Wi g 15 40 i 2 B
KRB N 7E mRNA K P #fF 2 B WARKE IR
REYEBETEMNGERETHT.

1 MRfsE

L1 3T3-Ll a3k ki 94 2% Muneya
UV Bk HEAT 3T3-L1 /IR Al AE B 48 AL (P Bk BR
EHEGBRDOKEFNERS L. TEFNE
12 RWME B A e B MR BF o, RE 44k
Fld 0NMHERAFH—FHLE,

L2 &HFM WMERSAER ITLI Hl4
H2 A, BRYHETHAK S XY HE (Sigma-
Aldrich, USA)¥#F DMSO, in A ¥ 5 ¥ (10 % FCS
) DMEM) , # K ¥ M &9 B % 0. 1mg/L; fi A
DMSO fE & % B8, & BE R 0. 01% . 37C.5%CO,
%UT#E 12h,

1.3 #%H RNA®AS THERKTHEFR, %
&AM S B A Trizol (Invitrogen, USA) — 42
BafE iy 5 RNA,Ei3 RNELEERS RNA,
It — 2 % A NucleoSpin® RNA clean-up i # &
(Macherey-Nagel, Germany) %f £ RNA #4714 40
LG RSN ECRE T E B B A SRR BRI S
1.4 s#&RNAZFREFRFEBEA X &
CapitalBio 2+ B 3¢ 1 #2 1F Wi B ¥ 47, % Cy3-dCTP #
Cy5-dCTP(GE Healthcare, USA) 4 BI45iC R B T
HRUETHA AN BAEKE S RNA f5R>
Y ST =W A AL JS 8 F 804l 2% 38 W H (3 X SSC,
0.2%SDS, 5X Denhart's, 25% M @i i), F 42°C 2%
TAH. RREHRE FE2CELRS 0.2% SDS,2
XSSC # kU R ZE R 0. 2XSSC #1435k 5min,
L5 LhA B CHARGRESHKENIH B
F 2222 J5 F LuxScan 10KA XU 18 e H#G# T
4%, Al LuxScan 3. 0 BB #r 8k #4547 Cy3 H

Cy5 BiFh o615 5 3R B A LU B OF #0472k dE 4%
ERFABE—&Y ., RELEGHEHER Cy3
B Cy5 [§ S HELHPZ—BH>1500; £FFX
EHNBAREUTRERE: (DFESREEEHH
SEARIE; (2) H W AR S 1E M ELfE Cy3/Cy5>1.5 8,
<0.5,

1.6 ARAAANRBAREZREARGELFIHN
MIBR 955 55 M EE N (<1500), KA R EB9BA
HEXT R IAR MR FTTAR B S A 2 £ 45 o %
ERRBEN, EHTEYREBF W, B %
8 2 5 % 8 2 B X B KEGG (www. genome. jp/
kegg/) 1 BioCarta(www. biocarta. com) % #f% J #
171842 4> ¥ (Pathway analysis) ,

1.7 BASRAAENRELEPCR RIE HH
ENORHANBIERREIERNBHF R ER
PCREIE, XN ER PCRZRILEBRLYAR

AT
2 4 R

2.1 BAPGARELEHNLER TRPERHME
RNA Friff£7 0o 8 e s 3k (B 1) BR 18S.28S &4
WM, H 28S K 1ISSTRNA £ #HEEXF 1: 1,
ODyso /ODygo #E 1. 7~2. 2 Z I, IF LK BTEHHEE
B8 RNA, A Hex(E & LM xt BFES) .5
BEEEGHXHBEERFID MR (ERER
M-ACTB, M-GAPD, M-LDHA, M-RPL5) % [ #
Xt ERAS 5 IE H » BA 4 %t BB (50 % DMSO) & il 3 B
R NEREREEHG HWENERERSEL
0. 35 TCRZ M B8 B9 15 e , T A R <3060 ; KL R IE S &

B1 HRAEE1IIFENFERVBFRAE 2.4%kB)
BRI ARBEAE RNA B B)E
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2.2 ERAAAR LESHETAET 2 FEN
i kAn i, 22 R RB R E SN A B R 157 41 K
Fibs FRKERE 86 4N R TAMERE 71184
EAXASERELE L, SENMLZESRED M
WE 2, H 2 BT REARREF -1 EH
RMERES HhRAaBEAREEERREE
B s vk TRAES LANER, 26
HABRKHTRERATANEE.
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2.3 ##24% BEittx KEGG M BioCarta ¥
FEH#EITERERNNYRZSTRA, EXPHEERT
BB KRR FE 2P, K, 28
me fe KB R AR 42 R IR LR A (MAPK) f &
B, BEME-AREZEEEER AEER>F.
WeRi M R F 15 5% 72 B AL N % 5 R T A 4
WA EWREHZAE W, HXDNTARERT
Be 17 440 MR B A4k 5 R i R AR G & R I Wnt {5
Sk 1%, B-catenin M X BB L K Notch FERRE
%

2.4 EWEXAZFTPCREEX HLINEACE
PCR KRR ER XX ERN FRER . BARE
FRAKTRAMERFEEER BEREREELRE
2 PCRERFELFHKT RN B EEA—BLIES
TR R EMATREMAEE I,

3 i #

HEEXEERFENBERNEERERN Y
BTEAYERGB R PES B E M A SEE.
& R S 45 A iR A X KEGG #) BioCarta #i 4
BE SRR BH R ES T U h B R R E R FAER B

£1 REESHHRHNBS LBANLZRRIER
EAEKZS 1 .1 Cy3/Cy5 Ensembl ZH 5 Enscmbl #i#
Olfr663 30.5310 ENSMUSG00000060136  Olfactory receptor GA_x6K02T2PBJ9-7331927-7332961
Pgab 28.5911 ENSMUSG00000024738  pepsinogen F
Insl5 20. 6587 ENSMUSG00000059100, Insulin-like peptide INSL5 precursor
Edg6 11, 6601 ENSMUSG00000044199  Sphingosine 1-phosphate receptor Edg-6
Neurod2 10. 4880 ENSMUSG00000038255 Neurogenic differentiation factor 2 (NeuroD2)
Pacet 10. 4019 ENSMUSG00000030513 PACE4A (Fragment)
Cd20013 9.6117 ENSMUSG00000036172  CD200 cell surface glycoprotein receptor 3
Rpl41 9.5102 ENSMUSG00000060143  60S ribosomal protein L41 (HG12)
Trim10 7.6748 ENSMUSG00000052980  Tripartite motif protein 10 (RING finger protéin 9
Crhbp 7.6237 ENSMUSG00000021680  Corticotropin-releasing factor binding protein precursor
Olfr1031 5.7936 ENSMUSG00000043267  Olfactory receptor
Digh2 4, 6873 ENSMUSG00000052572  chapsyn-110; discs large homolog 2
Polal 3.2797 ENSMUSG00000006678 DNA polymerase alpha catalytic subunit (EC 2.7.7.7)
Fhi3 3. 0460 ENSMUSG00000032643  Skeletal muscle LIM-protein 2 (SLIM 2)
HPT_MOUSE 2. 8617 ENSMUSG00000031722  Haptoglobin precursor
Len2 2.7638 ENSMUSG00000026822  Neutrophil gelatinase-associated lipocalin precursor
Chi3ll 2.7382 ENSMUSG00000064246  Chitinase-3 like protein 1 precursor
Il1rap 2. 5659 ENSMUSG00000022514  Interleukin-1 receptor accessory protein precursor
Sdchp2 2. 4970 ENSMUSG00000027456  Syntenin 2 (Syndecan binding protein 2)
Ube2ijl 2.1624 ENSMUSG00000028277  ubiquitin-conjugating enzyme E2, J1
Saal 2. 0955 ENSMUSG00000061933  Serum amyloid A-1 protein precursor

Cy3:§*@ﬂi$ Cy5: X} H8
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£2 ERFZXAILR KEGG H BioCarta MIBEXKBNEE RS

BRAK 2HE P QfE BEE bR
MAPK signaling pathway 9 0. 00002 0.0 KEGG  Adipocytokines and proinflammatory factors
Cytokine-cytokine R interaction 8 0. 00036 0.0 KEGG  Adipocytokines and proinflammatory factors
Cell adhesion molecules 6 0. 000644 0.0 KEGG  Adipocytokines and proinflammatory factors
Adipocytokine signaling pathway 4 0.001457 0.0 KEGG  Adipocytokines and proinflammatory factors
Oxidative Stress Induced Gene Express 2 0,004883 0.0 BioCarta Adipocytokines and proinflammatory factors
Whnt signaling pathway 3 0. 079305 0.0 KEGG Differentiation and adipocity
Cell Cycle 3 0.039241 0.0 KEGG  Proliferation
Accumulation of B-catenin by AKT 2 0. 011337 0.0 BioCarta Differentiation and adipocity
Notch signaling pathway 2 0.041728 0.0 KEGG Differentiation and adipocity
*3 ZHEXERPCREBEERMLE
HXY /3R
EARS Ensembl 2 H &
R1 R2
Nos3 ENSMUSG00000028978 2.4746 2.36%
CPTla ENSMUSG00000024900 2. 0955 3.55*
Fos ENSMUSG00000021250 2.6511 2.28*
Prkec ENSMUSG00000053272 0. 4010 0.32*
Fgf22 ENSMUSG00000020327 1. 9667 3. 84*

H:RLELRF GRS 53 AL R2. FE3LH PCR o5 %f A H (* P<<0.05,* P<0, 01)

i Y %8 . KEGG #1 BioCarta 3B E W
&= T HAT R B K £ B4 M55 2 B i 4 1 1
B, ALRMARCCIRLERAEKT RN
Fi5 A (CapitalBio, China), S /PRRBAELHEF
B 3T3-L1 AIBE R M AT BEXR VD ETHR THLE
HARINHE, HERXZA TN ERRER
B i@ i Xt KEGG # BioCarta I E#TE R &
REgRoih, SEERBREMGSHIERRBLU
REMERMERRM ARSI BELI IR, B
AERDHETENRBARG AR A ETEY W, L
B & E A ALt % e B PCR xis i 0% 2 69
BAERRAENATTRIE. LRIELTHH 2
R R,

A% A B B 5T, ARBs B4 % F A Bk F00 BR
FabEFAE R LAS B R e, X 7 B R B e — AR 5 B0
KMEMBY LR PREN, EERENTHRES
TR, e 3 M 52 1 o 7 R Rk R £ 9K b ¢ 4 (can-
desartan) T HY T . EHEREXLE ETKH
b k7L N i N S T g N b = U
XTRABLD. #— VK08 B B R AR B 40 48

AN AR R, WA R RARAH M= B
BARER LA, 5 ARBs X FHBEIRH B4
—EWER. XX HEMYHE (valsartan) 9 BF
ROBATEDYERS, EHEFET, BXD
38t B E B AT DA AR 1 45 B A AR R B AR B 4
SR . ARBs B3 8 B FE 41305 89 P ¥ AR 75
2. EEMARGERYREEDS X EKRDET R
THY 3T3-L1 SR MBI M 7 mRNA K #1742
EHRAMREIMT, KAM 157 MEFRIEN, H
- o HHEZ 5B Wnt/B-catenin 5 5 i 2.
Notch [ 5% &% (£ 2) 5 41 ¥ 5 . 51k B
e VIMXMESERYT. Kb, Wit [F5REM
freatenin X R BRELGF LRBASNESRE. KN
Wnt/B-catenin f§ 5 & &, Wnt/B-catenin f§ £ &£
NG T AR e Be iy A R P R SR AE F, IS T LA
ME IR AR LS, B EREEBEFFE
AFE-E5REYRRHAE XNER D Nos3(H K
BB HEN) .CPTl«(EBAREBE R
Bl ERDHER XEERRNRA=YAEBEUR
ABRALIBEPREXBHNBANEMN. iRE
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B3, Nos3 Fik 18 B H NO Hm, T LA fi & &
PR B A B R AR 2 RE B TR SR R, 3F
15 B 7 40 9 9 B 8 A AR T CPT-1a BRI =W B
BRI B AL PR EM, 2 5RO EERNANE. B
Kb A O] BEE i 4 58 bR R R K TR LY
SR ORI S AL DR MR AL, 7 A XS B A OB X
W,

B 7 0 4 b HIL 1K R B 6 77 B R 35 B, FE AL
HERTFEHEMOERSUAERNAVEMR. XX
T U e RS A 4 08 s R BN O T R A 4 4 2%
H. EAHRSERPRA.ERDBATHF OB
ERREZBEFSSTENHET 800U REKEHE T
fERAY ., 2 MAPK 22 (% 2) 580411
FUWRHRRREFHIWEERNBER, WA/
2 S5IE0 R HE A B B R R YA
AEif i MAPK @210 & # % i 5 40 e LA & g 5 40
LA AE B F 5 B8 K VR 5 4E P . G AE R, 2 BUBE R
R RAF EREBOR B Z B ER, REMTBAEHR
A 15 AE B A 2 RO PR AR AR BOW B E B R
BRE, SEROEERRAESEHNRERED
WK, IR ARRFELRLE T IL-1.1L-6,
TNF-« SREERE, MELHE TR BESLRE
PRSIE 2 BFERAHN— N EERNR. EPILIKR
BB PRBR 75 878 » ARBs 7] AW 2 %7 & 2 BUBE R
FHLEE MR FRS RTRA K ARBs i#
MAPK #4275 B I 40 g & £E B ¥ 43 36 7] RE 2 2
—ERMER. Ao, Mk ERREEF PRER
5 B F BT B 2 DR Rk e R AR AR AL 1 Saal (RS
I K FERFE R F AL B K | Saa3 (4w 5% il 3 32 ¥ BE
EH A3 HIK) HPTUREMKE M) F, X RIE
W FIERE IR R 4 R R P Al BB AP TE—E PR .

EHALHFEDGHER-NERKRRSE, T
BER ARBAMERNEEL N, BHNHRHA
i B RAK IS B BF 5T ARB 259 8 K V3R 3 L
BB AW, hIRAB R ARBs {EH TR
MEHHILHEMER NP REZRBERNER
KK TAEEA#HAT.
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