
BIBLID：ISSN 0253—9756 Acta Phannaeo~ ica s 中国药理 学报 1996sep；17(5)：471—473 

Correlation between expression of mdr-1 gene and oncogenes 

in human  promyelocytic leukemic HL60 cell line an d sublines 
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AIM ： To study the relationship between 

expression of oncogerles 

resistant(MDR)phenotype 

and multiple drug 

drug res istant leveI of HL60 celI Iine and its 

sablines were determined with flow cytometry． 

RhIA D0l blol hvbridization was used to idenlify the 

expression of on cogenes and mdr l gane 

RESIⅡ腌 ： 1e expression  of mdr一1 gene was ii11 

lhe opposite relation  w ith c一 expression，but ii11 

the  positive relation with c-H--tQS gene expression 

ii11 the multiple drug resistant celI Iino s Ii11 rlorl- 

MDR celI Iine HL60／RA．the expression Ievels of 

mdr一1。c—myc．and c-H一脑 were the  same a8 

HL60 parentaI cells． O0I CLUS加lN： Ivlultiple 

ug resistance is related to not on ly mdr一1 

expression ．but also some ono ogenes expresston 

IeveI． 

Amplification and overexpression of c-myc and 

c-H- is c y mrrelated with maligaam 

transformation and poor prognosis． Still， 

chemotherapy failure due to cellular drug resistance 

remains a major problem in most patients． The 

mu[tiple drug resistance (MDR) mdr-1 gene 

expression was found to be invexsely∞rrelated with 

N．m3r expressionL11
． Transformation of rat bver 

epithelial ceils with v．H．rGs or v．raf caL18O_~ 
incre&sed expression  of mdr．1 and MDR 

phenotypeL2J． So the relationship between MDR 

and oncogenes activation is deserved to be 

investigated in this study． 

M m RL Js AND ⅡⅡ 阳●】S 

Dr啊I簪 and re丑I b Rhodamine 123 (Rho-123) 
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dJethyl pyixxm'bonate(DEP(：)，verapamil(Ver)w e from 

l呻 Co Guanidine isothlocyanate w∞ from GIB[D 

Harfingtonine( ) from Institute ofMatetlaMedica． 

Chinese Academy of Medical Sciences． [d． P]dCTP(370 

GBq’L )was finn Beijing Furd C0 

ceIJ岵I峭 Anti—djfferentiation ce【I Iine HL60似 啪 s a 

kindly gift from Prof HAN R (Institute of Materla Medica． 

CNnese Academy of Medical S西enc罄) HL60．and HL60／ 

Hat were preserved  in o叮 Lab． HL60,q-lar+ Ver and 

HL60／Vet were obrained from HL60／liar and HL60 cdIs 

cultured in RPMI 1640 medium containing Vet at increasing 

∞ n00'n 00I螬 矗 ovet 6 months respeectvely． 

t帅letI了 detection of intra~llular 

fluoJ~co_nt intensity wlth flow cytarnetry is a useful n of 

resistant 1e-eelL - CdIs were labeled 州 th R}n123 bv 

incubation in supplemented RPMI 1640 o。ntajnir|g Rhe-123 

10mg·L at 37℃ h  30 rain。then re sDended in 

f嘟 h culturemedium after rinsed twicewlth cold phmphate 

bin％red saline (PBS) by centfitugatlon tlt~ esce．nt 

intensity of eelIs was an~ty-axt with FACS 420 flow 

cytonleter．1×104 callswere examined in each sample
， 

Do‘blot h蛐 _衄 叩 _r0 RNA w&g prepared 

。el1 re!turnsl ． Denaturing gel e]eetmphoresis of RNA was 

dalein orderto cxmfirm the purity or"extracted RNA The 

oc~toemratlcaa d extracted RNA 蕊 d nn酬  竹  

exdtation  with DU一50 uv speetrophotemeter RNA sample~ 

werc blotted  ontonitmcullulosefilterinthe amount of 20，10， 

5，2．5 u ng aDot blot appm'atus Filterswere baked in 

vacuum oven at 8o ℃ for 2 h． Baked filters v4~i'e 

prehybrldized， hybridized and washed， autora~ographed at 

70℃ with a flu~eseence erahance screen． 

RESULTS 

Multiple 堆 resistam~ of each cell line In 

mntrast to pa rental HI加 edls． the fluoresceflt 

intensity of Rho-123 wss decreased in HL6O／I-Iar． 

HL60／Hat+Ver．and HL60／Ver． The retention 

0fRh0_123 0fHL6O／Hatwasmuch1essthantha t of 

HL60／Hat+V仃，and HI60／V仃． The flooresc． 

ent inten sity of Rho-123 in HL60甩 A wBs 

approximatdy the~aTIC as parenta~ ls(Fig 1)． 

The difference of intracelluisr Rhe-123 retention 

amongtheseeel1Iines indicated thatthel-~isl2a-lce of 
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Rho-123 Iluorescence iatensity 

Fig 1． Flow cy~ netry dlstrilmtioa ofRha．123 flgoreseenee 

of HL-6O(a)，HL-60／ltar(b)，ItL6O／tlar+Vet(c)， 
HL60／Ver(d)，andHL60／RA(e)ineabated th Rha-123 
10Ⅱ L’ inRPMI1640medhmtf打 30tmn． 

HL加 f'dar．HL60／Hat十 ver and Hl_．60／、，er was 

due to expression of P-glycoprotein，however~the 

resistance of an ti—differentlation cel1 Iine HL60 

was subject to 11．o11-Pgp resistance 

Expression of intracellular mdr-1 gene 

Compared with HI 6O parental cells．the expression 

1eve1 of mdr一1 in HI6O／Hat． 0／H~r+ Ver， 

and HL6O／、，er cells was increased evidently． 

}Ⅱ石0／l iar cells exhibited higher degree of mdr一1 

expression than }Ⅱ O／Har+ Ver an d }Ⅱ 0／Ver 

cells Butthelevel ofmdr一1 mRNA 0f卜Ⅱ．6O 

cellswas almostthe same as parental ceils(Fig 2)． 
Expression of c-m,~ and c-H-／-as In contrast 

to parented HI 6O cells．the c-mw mRNA level of 

HI加 ／liar．HL60／Hat+Ver．HI加 ／、，el"cells was 

HL6O 

decreased and that of c-H-ras was increased 

ahviously． HL60／I-Iar，HL60／Hat+Ver，HL60／ 

Ver cells almost containd the s&tlle arnottntof e-my7 

and c-H-ras mRNA，respectively． No alteration 

about the c-H-ra$ and c-mw raRNA 1eve1 was 

detecteel in HL60／RA an d drug-sensitive patental 

celIs(Fig 2)． 

DIsCUssION 

In the present study，we found that two eel1 

Iines resistanttoHatandH31"+ver exhibitedhigher 

degree of mdr一1 expression． The 1evels of mdr一1 

expression identlfied by Northern hybridization was 

in accordance with the retention of Rho-123 

detected by flow eytometry Compared wi th drug- 

sensitive parental eelIs．the two cdI 1ines exhibited 

higher expression of e-H-ms and lower e-myc． All 

the results suggest that mar—l expression be 

inversely correlated with c-mXc，but positively th 

c—H-rag． The Desults coincide wi th previous 

reportst ,2j
． No alteration ofma r一1，c-myc，c-H- 

rct$expression in an ti．clifferentiation HI 60 cells 

suggests that mu／tiple drug resistance and 

differantiation resistance of tumor cells be modulated 

by different mechan ism． 

Therelationshipbetween ma r 1 andon~ enes 

expression probably varied in different cel1 

linesC6一 
．  Stimulation of e-m， kinase increased 

the activity of ma r．1 promoter in NlH3T3 ceils． 

The c．raf responsive sequence is localized between 
一

69 and 41inma r一1 promoter． Co transfection 

with dominant negative raf mutant c_raf-c4 blocked 
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serLirn stimulation of the mdr一1 promoter and muhidrug resistance Eur J Cancer 1991；27：673 

resulted 20一fold deerease in mdr一1 Dr0moter 7 Nihni S，Nakaeawa K，Yolmta J，Tstalokawa Y·Nlshio K， 

activity[引
． l this suggested that：ncreased Te．．rashima Y。e．1 。 e，tO an t icancer in }B∞ 

actlvtty or expression ol grow th regulatory pin to- Br JCancer 199l；63：237—41 

oneogenes may influence mdr 1 expression in 8 KramerR
， W eberTK，AM R ，M orseB，SimpsonH，Steele 

human ttmlor cells The results of this report．that GD J r， Moddation of MDR-1 expmssion by a H-ms 

MDR cell lines exhibited increased c—H—m and ∞∞ ne in a Ⅱnan colon cariclr~na cdl line 

decreased c．mw e ression，implicated that mdr一1 Im J cancⅡL993；54：275—81- 

lyex e-nn—ceon，c— ．a H ucnon⋯pathw—ay for 
ras expressaon or that expr~m lon ot dr—l’ c-~ yc mr kinase J Bio L Chem 1993；268：15347 50 

and c—H-ras be modulated by SalTle transeriptive4 7卜 7； 
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关键词 癌基因；多种抗药性；流式细胞计量木 

急性早幼粒皂 量 L 

△目的；研究人早幼粒白血病 HL60细胞系及其分别 

抗 Har，Har+Ver，RA的抗药性细胞亚系中癌基 

因与多药抗性表型的相关性 方法 ：流式细胞计 

量术测定各细胞系的多药抗性程度， 点杂交检测 

各细胞系 mdr一1及 G-myc、c-H—lOS的表达 结 

果：多药抗性细胞模型中 n’ ．1基因和 c-myo基 

因表达存在逆相关性，和 c．H—lOS基因表达存在正 

相关rl生，非多药抗性细胞模型 (HL60／RA)中 mdr一 

1，c-myc和 c．H．1OS表达水平与亲本HL60细胞相 

同． 结论 ：多药抗rl生不仅与 rndr一1表达有关，也 

与一些癌基因表达状态的改变有关 
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