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BAH FREFHL EREREALERMEANICE ZCER. I AFHAR F_EEAF
HRBEERF FEEFDSHEL2LZR FEGRANEFCHATER IHRERBENT 5 ED S
REVERCBHIHEZR FREXWHEFLLERCBAIRZR(EFHAREFRIFSHE(F
EEEme T RE)CBERR)CERMBEFRE)EREHE. KPAEWFIERMAT TE,
AR FENIERER A RN ¥ REIE, S RO R 07 10 £ B ) il 00k LR Ak o A it 25 4L o o
Ko EFLZFEXBRFE LR, I3 F A NAEF E Oncogene.J Cell Mol Med.Int J Cancer .
Cancer Lett .Cancer Science Lung Cancer % 265 £ %k SCI1 X 30 % 8. Y 4B EHITF)LAR
MEEELTFM)ELE, FRAETBERBF _EXRENETRR _SFXE LSRR, R T
+ R EFRE 20 £ 4, E-mail: chenlongbang@ yeah. net

[ ZE] RAUFRIMRRE X Z PP docetaxel, DTX T2 1) 43-F ML , AMXAT B T i 7l FH T 1l PR 46 5 DTX AMARAb A
251050 F RS, T AT 2 ) T RS IR R R AR R O 1) . B IR ALR RSN 4R & DTX WM H LB R @Y TRE
BRI NG RRSE SPC-AL it DTX 4l & SPC-A1/DTX, H M ANMITE 2 A7 St  BE5E JR T 4 f B 1A L 254 32 55 5 1 Eb
BT RN ST 25 QMR 25 5. 3 — D ad JE PR B miRNA S8 F 2387, 07 106 1 T 2 200 i v 22 SR 338 L Y L BRI
ING4 )L J miRNA( 41 miR-200b.miR-100 ), ZE44 PN AMEERL rh #E 47 Th REFRAS M AC 25 ) Bl R M 5T, UESE ING4 35 T8 . miR-
200b/E2F3 K miR-100/Plk-1 i %19 5375 25 T Il 40 DTX i 252 B I i
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Research on the mechanisms of docetaxel-resistant human lung adenocarcinoma

CHEN Long-bang ( Department of Medical Oncology, Najing General Hospital of Nanjing Command, PLA, Nanjing
210002, Jiangsu, China )

[ Abstract ] In-depth study of the molecular mechanisms of lung adenocarcinoma resistance to docetaxel ( DTX ) not only
offers us the new promising targets of individualized treatment for lung adenocarcinoma patients, but also provides new in-
sights into clinical intervention strategies. In this study, the docetaxel-resistant human lung adenocarcinoma cell line SPC-
A1/DTX was derived from parental SPC-A1 cell line by continuous exposure to increasing concentration of DTX in wvitro.
Differences in biological characteristics, such as cell morphology, chemosensitivity, cell proliferation, apoptosis, cell
cycle, and drug transportation were compared between SPC-A1 and SPC-A1/DTX cell lines. Based on gene expression-
and miRNA-microarray analysis, differentially expressed genes, such as ING4 and miRNAs ( e. g. miR-200b and miR-
100 ) were screened out from SPC-A1/DTX cells. With further gain-of-function and ( or ) loss-of-function studies of these
molecules in both in viiro and in vivo models, we provided potential mechanistic explanations for DTX resistance of human
lung adenocarcinoma. It was found that down-regulation of ING4 gene and abnormalities of crosstalk between miR-200b
and E2F3 gene and crosstalk between miR-100 and Plk-I gene might be essential for DTX resistance in human lung ade-
nocarcinoma.

[ Key words ] human lung adenocarcinoma; docetaxel ; multidrug resistance
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BR, MECER A REEARRE R
FEG—AMTHRE ., ERE, HED b2
T MOE R LR 22. 7% o TR, FE R B A
FlmE AR d, BN ARERE LA, B EEAN
40 o Ji R BB M 50% DL b, TR IRE A & B,
EVHE3/4 L EWEHFERERBY BT L
BikxFANNS, X BEFT =, UM AHE
WEbaT A TRKELEFHE RELERER
HEENE, IESTIFARGMRERAE, KB
WO EGEEBT T RN ERARI S,

% W 4 55 ( docetaxel, DTX ) & 78 77 3 /> 48 g Jif
o A LR R By BB — &R — & R 7, AR R
B RAEHEREHMEALBRR, BME D
For O, WTE 954 K4 K A B 5 ( spindle assembly
checkpoint, SAC ), FEL i 40 0 A 22 20 3 & 3 14 J5 3 4
Al 21 M B B P T G /M 3, 3F T E Aok R
BEERRE, I REA T W NBER, R4 254
BT, R AT AL REANS AT EAL
RET RGN E ZW s KA, H
s, N R X DTX it 25 8 2 F WL, R AR
A By T W TR Tl R 48 5 DTX MK AL R 25 8y
ATFEAT, AN TRREHRREFTET
Mo AXEET AEREPEENTREERE R RE
20, DTX Wit 25 WL o o 7 8 &, 9F K B 38 1 AR AL
W R B E R A0 AT K 40 TT R R LEE % T AR By AT LA
YR B,

1 EIIAHPRSE DTX MiZ5 40 piE &

T FF R BRE DTX Wit 25 5% & & & AL 4| By #F
RIAE, RRALE KRR Z SR T DTX R E
W7k R HEAL T ROE SR AN IRJE SPC-Al
fit DTX 48§ % , & % % “SPC-A1/DTX” ., 5 SPC-Al
A 40 A8 B, SPC-A1/DTX 40 fiL R AR %k, B &
AN ZHT, memam EaR Sk th 2, &
ARENTIBR ., #—FHAREN, AWM A AR
St DTX 2 I & 0y it 25 (it 25 48 %3k 13.20 ),
B RAYE RS R EERE KERE . KE
B R E L AT, 5 F AR AL, SPC-
Al/DTX Tt 25 40 o 15 36 B 6] W1 B %€ K, S 3 40 f A
B¥L 4T DTX F 58 H K G,/M # 4 4E &
R R AN AR B, BRRKTRE R ERR
7~ ,SPC-A1/DTX Tt 24 48 Ji % 36 A 20 f8 7 1R 9 B9 Ak
R A BB E T A B B B B DTX 3697 4K
R R AR

SRR AT 24 P-4E & A ( P-glycoprotein,
P-gP )W 1E B R 4 2 — , BT 2 L4 5§ MDRI 3 H ¥
BBRH PP BERAEAMK., WHEHMNLAN,
SPC-A1/DTX fif 75 40 fa, & I 7 & %t B( P-gP 1F
REMz— )Bmanm . Mm% fHU(P-gP
By 7 — 1€ FLJR 4 )% AR 2 56 3E 52, SPC-A1/DTX it
Hapfn 9 Z U E AR F AR SPC-AL 40 8 9 B U
Mo A 4 AR 4 R AR R, SPC-A1/DTX 41 fg, P-gP
Fi KT8 EA SPC-Al 4 W 8 LR, F A g
HRME F i K E P-gP Rk T, X 4
RAEZ W, P-gP 75 K ik 5§ SPC-A1/DTX 41 i, #y Tt
HERAEYAMK,

SPC-A1/DTX 40 fii /& B & K B 8 fif DTX
By % 40 I F, O RN R BROE £ 2 LA R
HHRGERBETITENERBEATE. AWFHR
K E, 2 ANE S W25 # 5 8y SPC-AL/DTX 48 ML %
EHHERAH S DIX R m 2%, 2L %
it 2545 1, 5 3 A SPC-Al 40 o th & 4 % M H 4
HEzR, BEYRARAARELETEEY THE
HhEREAPPHREERA NELEETH S
25" A WHER. £F DIX 2 — £ UM A1EA
AR R AT A, AT KA
Byt A2 v Sb R R B A B A R T R 4 e R
H 0 4 F AL, X S AL B RN AT OLF E AR
B DTX A A F A AT 26 4 o i 25 K B .

2 PR 2 B 22 T il R 8 £ AR T 25 R B

iRl S NG I o == R 32
By —ANBEAR, PR B9 T R B K AR O RS T 4 B
W — N, THaREEREREFE A
Lo EkEl — K x v mie, mTEE k%
ATP % & &( ATP-binding cassette, ABC ) 31z & A ,
WEALTREEH, B AREN DNA B H B3
Btk B E ST G m A T e
MmTEkk ABC 2 8, EARAWAHRE,
FlAX—fW, UMM B ok —fE 4
T 2 jig, 2 7 19 MU £ side population, SP ) 28 Jig,, i
HRETFEMERNERETHRNEE 2 —,

A H A 2 DTX WY 25 48 & SPC-A1/DTX #
Hah b ARRMAAI: —F R T SPC-A1 X SPC-Al/
DTX 40 Ji [5] SP 48 fi th ) By 22 53 R 4 4 2 4 14
PLE ABC #5145 & Aty & ik KO H 3t DTX i 25 1 i %
W, %R & IL,SPC-Al K SPC-A1/DTX % fig & 3 %
7 SP 41 1, SPC-A1/DTX 41 i & By SP 48 Jig, th ) &
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F SPC-Al %0 ; it 25 & & P-gP M AL IR B Wit 26 &% &
( breast cancer resistance protein, BRCP )7 SPC-A1/
DTX % SPC-A1/DTX-SP 41 il o 244 ¥ B %k 3k , Tl 72
SPC-A1-SP %1 ff #{ #& BCRP #y % ik 3% & ; SPC-Al -
SPafmii ¥l ERRERFTEREAEEST
SPC-A1/DTX-SP %4 Jif, ; SPC-A1/DTX %1 Jf, By it 25 1
BB AL K A T AR R B A Ok R B T
A3 % SPC-A1-SP 48 il 8y it 24 7 .

FREBEREZW, W EE BCRP £ o #
SPC-A1 %8 fii F LA ik 7 F 40 ff0 M R B9 SP 2 i B A2
FEAER, ok 4% 3 B SPC-A1-SP 4 g 2 A B %
T M8 T 28 6 48 £, H BCRP % 3k 4 % SPC-Al-
SP 4 ffs DTX Wif 258y —NEE R E ),

3 ING4 EE 5 0m it BR 9% 40 fa i 24 R BY

Pmm s £ XENERARE R, R
BaARW AN E LR RANE T, F RN G4
K FEE R E T I AL R R B EE
e, # 1t % E A SPC-A1 %0 i % it 25 SPC-A1/
DTX 20 o #4743 H 4 cDNA % K 447, £ 31 SPC-
AU/DTX W54 5 F ARz fl =z R kA WA R
034 &, bk ik bt 428 4 T & 506 4 ;
SR F R G AN AT B-HEE
BEMEE S mpEEERE T b ke T,

(1)ABC %32 1K % . 5 35 K SPC-A1 41 i 48 th,
SPC-A1/DTX #8 M ¥ ABCBI. ABCC4 ( MRP4 ).
ABCC5( MRP5 ) . ABCC6( MRP6 ) . ABCC10( MRP7 ).
ABCG2 Fthkik A B 5 ;

(2)AT=A X &R 5 3F K4 A, SPC-Al/
DTX 4 i F Bel-2 \EIRC5( %% # survivin ) ,PRKCBI
PRKCD .PRKCBPI % % ik Wl i 3 & , CASP3 .CASPS .
Bax % 3k ¥ B F#1K;

(BBHEEARM MK T B MERE
[ A A 89 £ B TUBB2A.TUBB2C.TUBB3 7 SPC-
AU/DIX il R XA B e, Lk a &k an
75 80 .BIVb.BII.

N vk 4 B e Al b 3 3 RT-PCR  West-
ern blotting 1 % & 41 . 77 3% 343 52, ING4( inhibitory
of growth 4 ) EEZM G @feF THEKR AL ENER
z —, ING4 & ING K ikt ik 2 —, B A& & 1k
A, EREEK %K %E . DNABEEFIHX,
#—FH R KW, DTX 1F Fl 5 ,SPC-Al 40/ ING4
mRNA % 3k K-F 89 B K B B (B 4K 800, 18 0 R AR
B 27 INGA %k 35 KF 5 SPC-A1/DTX 41 Jd it
HEIA R, BTRARMAMET INGS 2 FH iy

it % 1k #H A ( pcDNA/ING4 ), # % SPC-A1/DTX %0
MG, K ING4 3 H k35 KT oy E3R 7 B 2 3 3%
SPC-A1/DTX 41 1 % DTX By 4 R M, 8] ot £ 4 28
T R A R B G, /M B PR s A R, B
ING4 #1 RNA F # £ R ( pSil/shING4 ) % % SPC-A1
EARLM )G INGS 2 &K 3k KF T, B SPC-AL 41
M3t DTX 8467 GO M B % 1K, B B S 3 4m i 3%
% .G,/M M4 MR D . #t—F AR KN, INGS F 5
SPC-Al/DTX 4 e A = B, A B - & &
Bel-2 WA B TRA{E B =& & Bax (WA B L3, A
1F 5 Bel-2/Bax H ] 8 K B 5 A 5 B T caspase-3 )
FhfmpAT., RRETHEEERN LR+,
P ING4 th 3k Bk & DTX 3697 ] W B 40 % 4% M8 1
EK I B E R R 4 A A7 R prolif-
erating cell nuclear antigen, PCNA ) ¥y %k ik, & B #
%3t 6 JA# DP( DTX + i 48 )= DC( DTX + K48 )77
Zriilla AR EHE WM BEALTEAT, £
AN A, INGS EakAr AT EBFH
DTX Jy Zat 8y fb 7 7 Z 6 Rt 2 EAE X, B ING4
BERANEF THRAEFHRZEK T INGS KK #%
#., UWEHREREWT INGS %5 T2 M IRJE
i DTX MG BP0 —NEER T E T, HE K
Jy 3 B i R OE DTX Wit 24 89 2 F ¥ 4%, Bl Bt A 42 %
i H ING4 k3K KT 7T 61 il B B3 DTX 697
¥ T AR~

2 HEEA cDNA & o AR £ ff ik 2 kA
HEAWEEFA,BEEANEKEEELZEEN, A
Pl EENE R EEFTH -SRI EARTA
BEAE L PR fl, X AR R TIENEE B R,

4 miR-200b/E2F3 X miR-100/Plk-1 i& 2% 2 N7 i
BS54 A i 25 R BY

MEAERGRBANERE-—NEF R EH
(5 EME R, PRI BEERNREFEREN
mAEFEE., mEFHEN DNA RHFBRT 7 8%
TEERERE Sk ¥ FHE RNREF
P4 R BAT R g 2 A R 8 UK, 4 4% DNA
HEMN AEZ A OB EE AT 4 RNA B
HEERAES, EAREFHAEIFHBER S TR
HlEE ETRLBEEH A L6 RME T HER
B EEM R £, R E R B
T—HEEANAEER, BN R B LR E
O S Y - ool = L 2 e R A O

miRNA &2 — X" Z F#A& T A W& W o5
Y/ RNA, #1355 % 5 H mRNA 8 3" 35 3 @ X
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( 3'-untranslated region,3'-UTR )% &, 7 # 5 & K F
040 e AL [ B B, AT SE B AR R 3K By MR
Y miRNA 25 50 FRE 5@ % ALK,
M FR T E W . E K, BT miRNA k£ K
TRRwAREXAFL RIMBLE LRDHK
LA, MOk M S B4R T & B, miRNA 3t
Maamp DIX W Ry x B X HEHFEEN
BEEER

H T E AR NI SPC-A1/DTX 41 Ja it 25 4L
FIAER TR, KRAAFAATARAEY
Fr# AR o # T Wit 25 SPC-A1/DTX 4 J, 5 3 A& SPC-
Al Lz A B miRNA 27 kAt R ET . 2%
FRKEH =2 AT ,SPC-AL/DTX 48 7 &
BRI FKKLIA N miRNA 48 £, 2+ THE AN E
FH & miR200b( 12. 4 ). % 4 K5 8 L real-
time PCR %3 2| 7 33E' */, miR-200b & miR-200 X
MR R 2 — v ERERT . TRIAN, B -
8] JiT # 14.( epithelial-mesenchymal transition, EMT )&
MHEEE HHBRTENEERL SR, AN
51345 B2 R miR-200b T & 1t ¥ 1 41 # ZEB1/2,
3 E-45 %5 & & ( E-cadherin )% 3% , & EMT i &£ &
FEEWNARAEE T, EWEEE BERMATHY
FYAE A, AR P 4R R, miR-200b kK FF
5 R cm e B 7E B - R i B R 4 AL B A
Ko

HTWE®RB SN TR FE - RERE,
WA TR R RS, KRR A%
miR-200b 4 #F % X %, #4 # miR-200b % F it % 3k
# R ( pcDNA/miR-200b ) #n ¥ 4% 47 #| 47 ( miR-200b
inhibitor ), 3F 4 Bl # %t SPC-A1/DTX ## SPC-Al 4
L, A B 48 B A miR-200b %k ACF, 3 &
miR-200b ¢t filr i & 20 f 3 78 L 1= | 48 e B R A
FTHORMEW R w4 R X I :miR-200b £ KT B
2 3 #5Tif 75 SPC-A1/DTX 40 % DTX g &Rt , 31
Il O o i I e i < & R i N
Bl EmE A E G/M B, RRAKTHHE
S 52 k3 miR-200b &y % 3k 5% & DTX 3697 7
W B &K SPC-AL/DTX @t E R R B, T B
AR B F 41 40 9 PCNA th % 3k, #7141 SPC-A1/
DTX 4 8 3 78

miRNA Fr ¥ 3 K = [6] 09 16 Bl B A — % o AL
ML AE LT E N (1 ))miRNA 5 H ¥ 47 K 8 & 4
P52 )miRNA #8460 % 78 F Bl 49 A 2 J8] o £k <F ;5
(3 )miRNA-mRNA X % 2 [6] &y #4 # 2 % ;( 4 )miR-
NA ¥ 5 A R A E 4 — 44 ;(5 )miRNA 5 #

HESHOELEABT I N, £TEREN, K
WALALE e WA, AR 4 A1 B miRNA &
& L 0 A % ¢ ( hitp://www. targetscan. org,
http : //microrna. sanger. ac. uk/targets/v5, http://
www. diana. pebi. upenn. edu # http://www. micror-
na. org/microrna/home. do ) # 47 7 £ 415 £ % M
AT, SRR I # K H F E2F3 89 mRNA 3'-UTR
JF 5] 1779 ~ 1801 .4149 ~ 4168 4567 ~ 4589 #k A= i
B A 3 AN A B miR-200b £ A L &, % T E2F3
A& miR-200b 8y fF# # K, X — £ R @ N K
KEBmMELEELRFE T EEIEE, 2F3 2 #
FEF E2F Rk i, @ T @M G/S #f
fesham g At o) AR RN Y R E2F3
¥ W 3T Cdkl aurora-A survivin £ X E K 5 5 3t
MR A RIERNAE, EETREILHP, K
B A T 4 At E2F3 #y /8 T 48 RNA( siRNA/
E2F3 ), # % SPC-A1/DTX % i, T3 E2F3 %k, DL
B4R & E2F3 %t SPC-A1/DTX 48 i 3¢ 5 8 1= . 40 Jid
FH R T SRR, £ R AN T E2F3
FIK T 8 4 SPC-A1/DTX 48 i ¢ DTX Hy 4 &
M, 0] 40 80 Y 3G A, B S B4 L B, OF IR
FHMAE G/M B, XBERE iR miR-
200b T RIA SR ERERY &, AR Z M E T,
M E2F3 37 % 40 Jo 7 218 =, X 4R o8 E2F3 7]
R AR ARBERE AL ERLL2HE S
SPC-A1/DTX 4 it %, & J&, RIRAMAHH T 53
s K B 1 A DTX b iy 7 F 697 o W 3 A
fim B %, ¥ 1 real-time PCR b ) 3 ¥ 55 41 47 o
miR-200b \E2F3 & 35 1§ W3t 45 & I K 7R AT 2
#r, &3 miR-200b #y K 3K AP 5 B2 0 07 FUd
REEGHEEMX,ME E2F3 mRNA % ik A F
E Rk,

PL b &R K9, miR200b ¥ # i T3 E2F3 3
Bl Wy R3k, 35 3 4% i BR 0% 40 e o L7 Tt 20, 8 1
miR-200b/E2F3 3 ¥ # 2 R W I R 35 4% i IR0 1Ly
it 25 By 77 AL o F 80 8, R K KR 4 T B AR O TN
fihim B DIX s Ry e th EE I/ ix X

[20]

R AT OLEY SR 3 F B, AR A EHR R T SPC-
Al/DTX 40 j #F 5 — % miRNA/# 3 3 % : miR-
100/Plk-1 & #, 2 R K I if B 40 J ' miR-100
FRTHETI RN Pk-1 ¥ LR TREATRFE
Gy/M st Rt w7, Ml weAT, 55
it B 4 j DTX L7 it 25, 32 8 miR-100/Plk-1 #
B VT BB A b e R B RR B B DTX Ly it 24 i X —
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h\%jéﬁ%/mﬁur}ﬁﬁfmu%ﬂ*], )
5 % iF

YA TR FT AL B 42 AR B DTX Tt 24 AL %1 #F
REATH— R T, FELIN, X E— K MNIZ 3
AT N B W R 2 B R — A SRR
T E T M R R 2 B B8 o i 25 3
SEMBHAMEDFRAE—H XEEAHHE
SRWAENE, RAIMEFREEEERN EET
&, R K E REEN, A AR T AF oA
HAT, BWLEFX LR ERAREREZMWE A, EE
&% RAFMAHE A, 48, MPAREER
M, ING4 # F .miR-200b/E2F3 & miR-100/Plk-1 &
¥A5 5T MR DTX Wi 2554 B9 % A, (8 3 & 38 K
T H B AE A I K A5 5 DTX ANME LA 25 89 4 F %47,
T BT B R AR A I SR A 58 A DA 52 5 HLR BN
# 5% miR-200b & 3K 7K F T 89 o F HL % A By T
#—F T # miR-200b 5 fif i % 25 i 25 2 6l By x
o HMX—BHBAHT R AEIFRMRILE £ 7
W R Ik miRNA/ZBE 2L [ 4, SRR R W 4 X i
ﬁﬁﬁ%ﬁﬁ%@?%%&ﬁ%élﬁ%ﬁﬁ%*
By 1E R sl A o i R B A R S BT (TR A, L
&@f*ﬁﬂA%WMw%%%kﬁfﬁﬁE%%
i, X F W R TAERRAA EAEHATF,

(& % Wk ]
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