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Antisense expression of protein kinase Ca improved sensitivity to anticancer drugs 

in human lung cancer LTEPa-2 cells 

WANG Xiang-Yang，LIU Hui—yu2 (The  ̂ Laboratory of Cell nlofi细 砌n and Regulation， 
Department ofBio~gy，Beijing Normal University，成 增 100875，China) 
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删 ： To study 山e role of protein kina$e Ca 

(PKCa)in sensitivit-,,to some clinical anticaneer 

drugs in hmnan lung cancer L1EPa_2 cells． 

M匝T日0DS： Hmnan lung cancer cell medel 

expressing antisense PKCd w'a8 established and 

characterized by gene transfection and irnmuno— 

blotting． N0ahem blotting was used to analyze 

t}le expression of multiple drug resistance(mdr一 

1)gene and anfisense PKCd mRNA． IC钔矗Ⅱ 
soltle antieancer drng~ in cultmed cells were 

measured． REs【II． ：Expression of antisense 

PKCa mRNA inhibited mdr一1 gene expression in 

lung Cailcer cells and improved sensitivity to 

anticancer dm铲 (harringtonine， carboplatin， 
bleomvcin As。 vincristilie and doxorubiein j in 

lung cancer cells． ICso for harfingtonine， 

carboplafin． bleomycin A5． vineristine． and 

doxombiein was decreased bv 46．4 ％ ，42．1％ ． 

79 ％ ． ∞ ．9 ％ ． and 61．6 ％ respectively． 

00NC1 t1)slON： Pl plays all important 

regulation role of mdr一1 gene expression an d drug 

sensitivity in human lung cancer cells． 

The sensitim  of c~cer cells to 

chemotherapeutic agents may be greatly 

influenced by intracellular si~ ing systems such 
as protein kinase C (PKC)． e depletion of 

PKC was necessary for sensitization oftumor cells 

t0 anticancer agents， combination of PKc 

inhibitor quercitin an d cDDP signitlcanfly 

mduced 山e 0 h of human lar鼬一cell lung 

tunlor l’ri nude mice⋯ ． A novel approach is to 

incl'~ase the sensiti、fitv oftumor tissue by agents 

which affect si印al transduction pathwaysL ． 
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Thispaperwas to stuay the sensitivity of human 

lung cancer cells to seltle antitumor drags using 

constructed cell model e~xpmssing antisense 

P】(( ． 

M_AT1田UALS AND 皿T日0DS 

R觑啦明lts The expression vectors pXJ41一 

neo were generously provided by Institute of 

Molecular and Cell BiologY，National Universitv 

of Singapore． Recombinant plasmids pXJ41一 

CKPa containing PKCO  cDNA in antisense 

orientation were constructed in our Lab． 

Harfingtonine． carboplatin， bleomyein As， 

vineristire，and doxorubieinwere purchasedfrom 

Sigma and dissolved in distilied PBS(pH 7．4)． 
CeⅡ culture Hmnan lun g cancer cells 

I胁 一2 were kindlv provided by Pmf FAN Mu— 

Zheng (Sino-Japan Friendship Hospita1)． 
Control cells(U屯1)were transfeeted wi山 vector 

pXJ41一neo only． ⅡEPa一2 cells were transfected 

山 plasmids pXJ41一CKI containing the neo 

resistance gene for selection in G418 and all 

antisense cDNAfor Pl under山e control of山e 

human cytomvirus promoter(Fig 1)． AⅡ cell 
lines were maintained in DMEM (Life 

Rchnol0 es．Inc)supplemented wi山 1O％ calf 
serulnin a 5％ C02incubator at 37 ℃ ． 

Western blot Cell lysateswere separated 

on 8 ％ SDS-n and blotted onto 

nitrocellulose filter． Blots were probed wit}l 

rabbit polycolonal antibody against PKCo  isofonn 

(Gibeo—BRL)． Inmaanoreactive protein was 

visualizaxt wit}l goat anti—rabbit IgG conjugated to 

horseradish pemxidase． 山 DAB (3 ．3 ．di． 
aminobenzidene。Sigma)as山e substmtes． 

Assay for PKC ac蛐 Logafith~e 
phase cells were harvested 3 d after s echn空and 

cell extracts were assayed for PKC activityL3 J
．  

Northern  blot TotalRNA isolated by 

山emethodL ． Total RNA 3Oggfrom each cell 

type was eleetmphoresed on a 1．2 ％ formal— 

dehyde gel and transferred to nitrocellnlose． 

Loading of equivalent quantities of RNA per lane 

Ⅷ vefified by expression of B—actin gene． Ihe 
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HCMV Drom otar HCMV promoter 

SV40 early spJJclng m glon 

and polyadenylatlon 

ng1． M叩 at pXJ4]-n∞ and pXJ4]-C eP旺 

bl0tswere hybridizedto l P1．1abeled senseR A 
for PKCa and random hexamer--primed mdr--1 

cDNA． 阿 ters were then washed in 2 X SSC— 

l％ SDS at 37℃ ．0．1 X ssC一0．1％ SDS at 

52℃ respectively．and exposed to X．ray fdm at 
一 8O℃ ． 

CeⅡ proliferation 2 × l cells were 

seeded on 24．well micmp]ates and incubated for 

24 h th DM聊 m~ tlm containingthe drugs． 

Cells were trypsinized and counted  after 72 h by 

coulter colmter． IQn valHe of each drug was 
co]culated by weighted pmbit analysis． 

IlEslⅡ 

PKCh level in r唰Pa-2 cells expre~slng 

antisense PK(3tt PKCq protein content(Fig 2) 

and Ca2 ／phosphatidylserine．dependent PKC 

acti~-ity were reduced apparently in LT．AS4 cells 

stably expressing ar serl8e RNA for Pl(Ca in 

contrast to control cells(【 1)transfected with 

pXJ41．neo only． |Il1e PKC activity in LT．AS4． 

IITC1 andlung c~qcerI肛 Pa_2 cdlsWas 8．4± 

0．3 Bq／g protein’mill-。，31．5±0．3 Bq／g 
protein·min ．and 33．4±0．6 Bqlg protein· 

min一 respe ctively． S result showed that the 

PKC activity was decreased by 73．3 ％ and 

74-8％ in LT．As4 cells expressing anti．rise 

Pl(Ca in comparison with control cell lines 

(【 1) and parent cells (I肛 Pa一2)。 
respectively． 

Sensitivity of LT1既 一2 cells expressh,g 

antisense PKCtt to chemofllerapeufic agents 

Antisen expression of PKCⅡ improved 

sensitivity of human lung caIIcer cells(【肥 Pa．2) 

amisememRNA h  PKC~tin 

L'I'EPa-2 0dls日 r 面1g amisem e PKC~t 

_囊 蔫 Ant‘。。“。。mRNA 
for PKCa 

D 嘟  pI呻曲 jⅡU胁 2 

∞ 幽  n  

√ 。。_ 

PKCa 

67 kDa 

啦 2． 胁 leve1．m h咖 h 咖 。er I用EP 2 edb 
a e商 ngⅢ 出 e∞e PK ． 
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to solne antiturnor dn1 such as harringtonine， 

carboplatin， bleomycin ， vincristine， and 

doxombicin (Tab 1)． In IJT．As4 eeUs 

tmngected antisense PKCa，IQ0for doxombicin， 
bleomycin A5 and harfingtonine was decreased by 

61．6 ％ ．79 ％ ．and 4J6．4 ％ respectively 

contro1 ceUs (U'C1) tmnsfected with vector 
off),． 

mdr．1 Gene expression in U 1 I．a-2 cell 

expressing antisense PKC“ Expression of 

mdr．1 gene was decreased in ceUs expressing 

antisens~PKCa compared th control ceUs and 

parent ceUs(Fig 3)． 

28 0 

mdr．1 

18 s 

p-Actln 

F 3． 卫 I 衄 of m~b'-I in btmmn I啊 翻岫。er 

LTEPa-2。dk ∞ re 珊砌蛐唑 PKCa． 

LTEPa-2 cells to some antitumor drugs， the 

experiment pmvidod the first evidenee that IQo of 
herringtonine decreased by 4J6．4 ％ iIl LT．As4 

ceUs control cells． The results 矗lr【lIer 

supposed that the cellulal" signaling even~ 

regulated the sensitivity of cancer cells to 
c n10山empeutic agents(~3

． 

It is well known that one factor that callseS 

cancer chemotherapy to fail is the development of 

multiple drug resistance(MDR)． It is believcd 
that product of mdr．1 gene expression． P- 

glycopmtein functions as fill active drug effux 

pmnp and extmdes drug from cells below 

therapeutic level ． Many lines of evidence 

implicate PKC in the regulation of the MDR 

pheno~33e 卜 。。． ，I1le most direct evidence for 

the role of PKC as a resistance mechanism was 

that overexpression of PKca in cells expressing p- 

dyeoprotein was able to enhance the MDR 

phenotypeL 12 r 13J
．  

1hese studies defined a 

particular role for PKca in modulating the MDR 

phenotype． In present wDrk．expression of mdr- 

1 gene decreased in human lung cancer ceHs 

expressing antisenF~ PKCd． ，I1le promoter region 

of the Chinese hamster p-170 ne contains AP_1 

binding siteL14J
．  Furthermore， we found that 

expression of antisense PKCa decreased AP_1 

DNA biriding activity (data not shown)，this is 
the mechanism by which PKca affects f~xpression 

of mdr．1 gene． In conclusion．the results of 

the present investigation reveal a connection 

between drug sensihvitv and PKC signal 

transducfion pathway in human 1ung cancer cell 

(U rPa_2) and suggest that PKca is an 

important target for chemotherapy in treatment of 

tUiTIors 

DISCUSSION 唧 w DP 

In this work， inhibition of PKCa by ~ emem of the amipmlifemtlve ac H of c，9一diamrr~nedi— 

antisense method improved the sensitivity of chloroplatinum(Ⅱ) quercefin· 

Tab1． Effects oftmlisemmPKCa∞ H ∞ ∞ the sm~tivity ofLTEPa．2 cellstoⅫ m dmmotlmraim~fic agents． 

．  
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表达反_义蛋白激酶 cn提高人肺癌 LTEPa-2细胞 

对抗肿瘤药物的敏感性 ． 1 7； 
口 

墨鱼璺， 喳图 (北京师范太学生物系细胞增殖及 
调控生物学开藏买验室 北京 100875，中国) 

关键词 蛋 白激酶 C；肺肿瘤；培养的肿瘤细胞 

MDR基因；多种抗药性 ；反义 BNA；RNA印迹 ； 

蛋白质印迹；阿霉素；三尖杉酯碱类翱脚扬 

目的：研究蛋 白激酶 Cd(PKca)在人肺癌 LTEPa-2 

细胞对一些临床抗肿瘤药物敏感性中的作用 ． 

方法：通过基因转染，免疫印迹等方法建立表达 

反义 PKCa的人肺癌细胞模型，No~em 印迹检测 

多药抗性基因的表达，分析了几种抗癌药物对培 

养细胞的 Ic50． 结果：表达反义 PKCa R_NA降低胞 

内 PKCa水平时可抑制肺癌细胞 中多药抗性基 因 

的表达，增强肺癌细胞对抗肿瘤 药物 (三尖杉酯 

碱、卡铂、博来霉素、长春新碱、阿霉素)的敏感 

性 ． 结论：PKCa在人肺癌细胞多药抗性基因的表 

达以及药物敏感性中具有重要调节作用． 
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