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Re-expression of pl6 gene in the myeloma cell line U266 induced by synergy of sodium bu
tyrate and 5-Aza-2'-deoxycytidine

DUHong-ling, RENLi-mint, CHENHua,ZHUY an’, Q1 Y u?

Department of Hematology, ‘Central L aboratory,FirstHospital of PekingUniversity,Beijing100034,China

Abstract: Objective Tounderstandthesynergiceffectof histonedeacetylasei nhibitorsodiumbutyrate(SB)anddemethy| at-
ingagent5-Aza-2'-deoxycytidine(5-Aza-CdR)oncel | growthandtoexpl orethepossibilityof re-expressionofthehyperme-
thylatedandsilenced p16geneinthemyelomacelllineU266. Methods U266c¢ellswereculturedinRPM|11640inthepres-
enceofvarieddosesof SBand5-Aza-CdR, andthegrowthcurvewasobtai nedbytrypan-blueexclusionassayandcellcount.
Thecellcyclewasanal yzedbyflowcytometryandtheexpressionlevel of mMRNAandproteinof pl6geneweredetectedby
reversetranscriptase-PCRandWesternbl otting,respectively. Results Thecellgrowthwasarrestedbytreatmentwith5-Aza-CdR
aloneorSBalone. Increasedinhibitioneffectwasshowninsynergictreratmentof SBand5-Aza-CdR. TheG phaseofcell
cyclewasarrestedby5-A za-CdRcombinedwithSB,which,however,didnotoccurwhenSBor5- A za-CdRwasusedal one.
5-Aza-CdRal onei nducedtheexpressionof p16genei naconcentrati on-dependentmanner,whereasSBal oneonlyinducedits
low-levelexpression.Theexpressionlevel of bothmRNAandproteinof p16genewasincreasedsignificantlybysynergicap-
plicationof SBand5-Aza-CdR. Conclusions Hypermethylatedandsilenced p16geneinU266celllinecanbemarkedlyreac-
tivatedbysynergictreatmentwithdemethylatingagent5- A za- CdRandhi stonedeacetyl aseinhibitorSB, andthecellgrowth
canbeinhibitedandcellcyclearrestedatG phase.

Key words: humanmyel omacelllineU266; p 16gene;sodiumbutyrate; 5-A za-2'-deoxycytidine;geneexpressi on; drugsynergism

pl16 tidine, 5-Aza-CdR U266
pl6
1~4
DNA
5~8 l
11
histonedeacety- 5AzaCdrR SB Sigma 5-Aza-CdR
lasg HDA sodiumbutyrate, SB pH6.8
5- -2- 5-Aza-2'-deoxycy- -70 SB  dHO -20
p16 109G
2002:06-06 SantaCruz
30070324 12
1971- 1996 :
010-66171122- U266 ATCC

2874 E-mail duhongling@yahoo.com 10% RPM11640



982 (JFirstMilMedUniv) 22
95%~100% 25
4 = ol AT ol 5-Az-CAR
5-Aza-CdR 5AzaCdR 0105 1.0 S | ol pmoUL5 Aza-CdR+ mmolLSB, A&
mollL  3d 4d SB 1 % 5] rrd
mmol/LSB  5d 2d E ol s e
5-Aza-CdR 2d SB 5d 3 ﬁ-::ﬁt N
13 St g
U266 23 10° /ml (,Lr&o R
1 2 3 5 6 7
1
14 Fig.1 Cell growth curve
1 106 /ml 70% -20 24 h 0105 10 mol/L 5AzaCdrR 1.0mmol/L
RNaseA img/ml 37 30min SB 7 8.57 0.20
50 g/ml 1h 10°%ml  8.20 0.12 10°/ml 7.76 0.31 10Yml
Beckmancoulter P<0.05
1.5 RT-PCR p16 mMRNA 2.2
TRIZOL Glbco 5-AzaCdR  SB
RNA  OligodT pl16 G, G,
PCR GAPDH P<0.05 1
pl6 5-GCCCAACGCACCGAAT
AGT-3 5-CGATGGCCCAGCTCCTCAG-3 1 5AzaCdR SB U266
261bp GAPDH 5-ACCACAG %% s
TCCATGCCATCAC-3' 5-TCCACCACCCTGTTG Tab.1 Effect of combined application of 5-Aza-CdR
0,
CTGTA-3 400bp o4 — and SB on U266 cell CéCIe (%, Meag SD) -
60s 58 60s 72 90s 35 Control 4305 021 4785 2.19 9.15233
Pharmacial K BUItroscan SB+5-AzaCdR(0.1 molll) 5470 3.10 36.10 4.67 7.30 5.09
D umcmos g Soim mmim s
p16 KGla *P<0.05vs Control
1.6 Westernblotting pl6
110 PBS 1 SDS 2.3 RT-PCR
100 10min 5-Aza-CdR U266 pl6
30s Bradford 100 MRNA SB U266
g SDS-PAGE p16 MRNA 5-AzaCdrR SB
p16 1100 2h 2
IgG 1500 2h 2.4 Westernblotting
KGla 5-Aza-CdR U266 pl6
1.7 SB U266 p16
SPSS10.0 3
3
2 DNA
2.1
1 mol/L5-Aza-CdR 1 DNA
mmol/LSB U266 s
P<0.05 1 CpG MeCP



11 , . 5- -2-

U266  pl6 983

GAPDH
p16

25AzaCdR / SB p16
Fig.2 mRNA expression of p16 gene induced by
5-Aza-CdR and/or SB
M:Marker; L anelNegativecontrol; L ane2Positivecontrol;
Lane31.0 mol/LSB pl6/GAPDH:0.15 ;L ane4-6:0.1,0.5
and1.0 mol/L5-Aza-CdR; Lane7-2Combinationof0.1,0.5,

MRNA

1.0 mol/L5-Aza-CdRand1.0mmol/ISB; :Blankcontrol

2 3 4 5

- iR

3 5-AzaCdR p16
Fig.3 The proteln expression of p16 induced by
5-Aza-CdR and/or SB
Lanel3:0.1,0.5and1.0 mol/L5-Aza-CdR;L ane4-6:Com-
binationof0.1,0.5,1.0 mol/L5-Aza-CdRand1.0 mol/LSB; Lane
7:1.0 mol/LSB;L ane8Negativecontrol; L ane9Positivecontrol

HDA MeCP-HDA
6~8
/
HDA pl6
U266 910
SB 5AzaCdR U266
pl6
HDA SB
11
SB U266 p16
5-Aza-CdR
SB 5 mmol/L pl6
5-Aza-CdR U266
pl16 p16
pl6 KGla HDA
HDA
pl6
1215 HDA
TSA MLH1 TIMP3

16

SB

SB  5Aza
Cdr HDA p16
MeCP-HDA
HDA MeCP-HDA
1719 5-Aza-CdR
pl6 SB p16
5-Aza-CdR pl6
pl6
D
cyclin D CDK4
G, S
SB
5-Aza-CdR
5-Aza-CdR
GJ. 20
SB G,
pl6 U266
plé

1 GonzalezM MateosMV, Garcia-SanzR, et al. Denovomethylation
oftumorsuppressorgenep16/I NK 4ai saf requentfindinginmulti-
plemyelomapatientsatdiagnosis J .Leukemia,2000,14(1):183-
7.

2 Tsuda H, YamamotoK, Inou€eT, et al. Theroleofpl6-cyclind/
CDK-pRb pathway inthetumorigenesi sofendometrioid-typeen-
dometrialcarcinoma J .BrJCancer,2000,82(3):675-82.

3 JinM,PiaoZ,KimNG, etal. p16isamajorinactivationtargetin
hepatocel lularcarcinoma J .Cancer,2000,89(1):60-8.

4  KimDH,NelsonH.H,Wienckelk, et al. p16INK4Aandhistolo-
gy-specific methylation of CpG islands by exposure to tobacco
smokeinnon-smallcelllungcancer J . CancerRes, 2001, 61(8):
3419-24.

5 EdenS,HashimshonyT,Keshetl, et al. DNAmethylationmodels
histoneacetylation J . Nature,1998,394(6696):842.

6 NanX,NgHH,JohnsonCA, et al. Transcriptionalrepressionbythe
methyl-CpG-bindingproteinM eCP2invol vesahi stonedeacetylase
complex J . Nature,1998,393(6683):386-9.

7 WadePA ,GegonneA ,JonePL, et al. Mi-2complexcouplesDNA
methyl ationtochromatinremodel lingandhi stonedeacetylation J .
NatGene,1999,23:62-6.

8 NgHH,ZhangY ,HendrichB, et al. MBD2isatranscriptionalre-
pressorbel ongingtotheM eCP1histonedeacetylasecomplex J .
NatGene,1999,23(1):58-61.

9 WonglH,NgMH,LeelC, et al.Transcriptional silencingofthep16
geneinhumanmyel oma-derivedcel llinesbyhypermethylation J .



984

(JFirstMilMedUniv)

2002;22(11)

10

11

12

13

14

15

BrJHaematol,1998,103(1):168-75.

TaskaT,AsouH,MunkerR, et al. Methylationofthep16INK4A
geneinmultiplemyeloma J .BrJHaematol,1998,101(3):558-64.
Koyama Y, Adachi M, Sekiya M, et al. Histone deacetylasein-
hibitorssuppressl L -2-medi atedgeneexpressi onpriortoi nduction
ofapoptosis J .Blood,2000,96(4):1490-5.

Y angX,FergusonAT,NassSJ, et al. Transcriptionalactivationof
estrogenreceptor & inhumanbreastcancercel | sbyhistonedeacety-
laseinhibition J .CancerRes,2000,60(24):6890-4.

MunsterPN, Troso-Sandoval T,RosenN, et al. Thehistonedeacety-
lase inhibitorsuberoylanilidehydroxamicacidinducesdifferentia-
tionofhumanbreastcancercells J . CancerRes,2001, 61(23):
8492-7.

HanJW,AhnS.H,ParkSH,et al. Apicidin,ahistonedeacetylasein-
hibitor, inhibitsproliferation oftumorcellsviainductionofp21
WAFL/Ciplandgelsolin J .CancerRes,2000,60(21):6068-74.
ButlerLM,AgusDB,ScherHlI, et al. Suberoylanilidehydroxamic
acid, aninhibitorof histone deacetylase, suppressesthegrowthof
ettt

R S R -

2.04% 2/98 1.0296(1/98)

/
R608 B

16

17

18

19

20

[ T S SN PUR SR SRR Sy S iR R Ry SNy Sy SN R T T R N RS
B - W F e ey ey S g

prostatecancercells in vitro and in vivo J . CancerRes, 2000,60
(18):5165-70.

CameronEE, BachmanKE, Myohanen S, et al. Synergy of de-
methylationandhistone deacetylaseinhibitioninthere-expression
ofgenessilencedincancer J . NatGene,1999,21(1):103-7.
YinH,BlanchardK L.DNAmethylati onrepressestheexpressionof
thehumanerythropoietingenebytwodifferent mechanisms J .
Blood,2000,95(1):111-9.

deFioreB,PalenaA,FelsaniA, et al. Cytosinemethylationtrans-
formsanE2Fsiteintheretinoblastomagenepromoterintoabind-
ingsite for the generalrepressormethylcytosine-binding protein2
(MeCP2) J . NucleicAcidsRes,1999,27(14):2852-9.
MagdinierF, WolffeAP. Selectiveassociationofthemethyl-CpG
bindingproteinM BD2withthesilentp14/p16l ocusinhumanneo-
plasia J . ProcNatlAcadSciUSA,2001,98(9):4990-5.
BenderCM,PaoM M ,JonesPA .1 nhibitionof DNAmethylationby
5-aza-2'-deoxycytidine suppressesthegrowthof humantumorcell
lines J .CancerRes,1998,58(1):95-101.

- o a

453002

98

1000-2588 2002 11-0984-02

Application of digestive tract anastomotic device in super-cupula pleurae anastomosis of the
esophagus and stomach
Y UXing-huo

Depatmentof Cardio-thoraci cSurgery,SecondPeopl e sHospital of Xinxiang, Xinxiang453002,China

Abstract: Objective Toeval uatetheclinical val ueof mechani cal anastomosi sinsuper-cupul apl euraeanastomosi s(usingme-
chani cal anastomosi sconnectingesophagusandstomachabovethediaphragm) oftheesophagusandstomachwithinthetho-
raciccavity. Method Atotal of 98casesof esophageal carcinomaweretreatedsurgicallybysuper-cupul apl euracanastomosis
oftheesophagusandstomachbyanastomotictube. Result Allanastomoseswerecompl etedinsingl eattemptwithoutmortali-
tyamongthepatients, whodidnotshowsignsoffistulaofanastomosisorinjurytorecurrentlaryngeal nerveandductustho-
racicus.Theincidenceofanastomaosisstricturewas2.04%(2/98),withtumorremnantrateof theresectedendof 1.02%(1/98).
Conclusion M echanical esophagusandstomachanastomosisof super-cupul apleuraeinthethoracic cavitycanexpandthe
scopeeligibl ef orresecti oninesophageal carcinoma,resemblingneckanastomosi sthati ssimpl e,qui ck,dependabl eandsafe.

Key words: anastomat;carcinoma,theesophagus;surgical resection

2002-07-16
1957-

1996 6 2000 6 GF-1

98



