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[ E] 8 6359 miR-135a £/ small cell lung cancer,SCLC )Z 25T 25 BfER . # ok :IicdE 2008 41 H &
2013 4 12 H AR Be s Rl B PF i ]EHEZ 1) 48 1) SCLC B3 A0 & L BARAS , 4 02 Ay SO 20 28 i) ) A 25 44( 20 4] ),
KA QRT-PCR VA A6 383 PR A \SCLC BURAN Ak H69 M it 25 41 il fk HO9AR 1 miR-135a B3k, 4 H 51l R HiUE 1
K F IR miR-135a BERLY AN il 50 23 30 F P8 40 SRR miR-135a A9 383K, SR CCK-8 ¥ A I 240 Jif X 4% F k97 2549
( ADM .DDP il VP-16 ) PERY M, 48 R« 54007 BURA M e, miR-135a 76 b7 25 5835 0 0bR A P (19 26 08 1 5044 &5
[(2.174 £3.981 Jus( —1.963 £3.750),P <0.001 J; 7EIfG R B34 M FRAS ', miR-135a (R E 5 B H S AR TP >
0.05 ), 5P AT EURE M SR B A AR AT S 2 P <0.01 ). miR-135a 7E H69AR 41 - 92535 1 &8 7 F H69 41
Jf[ (7.841 £0.392 Jus( 1.047 £0.081 ), P <0.01 J;38 13 miR-135a 115 T8 HOOAR ' miR-135a Y 15 AE % . 2 18 in 21 ffy
SFALIT 25 4 (1 SR HOO AR 4R iE Xt DDP . ADM K VP-16 1) 1C,, fE HA & T %[ ( 247.09 = 11. 55 ) vs ( 76. 64 = 10. 00 ).,
(150.83 £8.03 ) vs (40.72 £5.06 ).(436. 63 = 61.19 ) vs ( 163.35 +20. 00 ); H69 2 Jifi %% 4 miR-135a mimics 5 XF fLI7 259
DDP . ADM FiI VP-16 4 1C, (B B34 AN (18.58 £1.37 ) vs (159.27 +3.29 ) .(24.37 +2.63 ) vs ( 129.19 +2. 64 ),( 48.55 +
2.59) vs (359.87 +2.92) pg/ml,P <0.01 ], £ # :miR-135a & 5445 SCLC BIZ 24124, T I miR-135a JE P 2635 1] fE 1
TR AT 24 9 A U
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The role of miR-135a in regulating multi-drug resistance of small cell lung cancer

Su Wenmei, Lin Yanming, Luo Liang, Liang Yahai, Liu Meilian, Lai Zhennan, Yang Zhixiong, Liang Rong( Department of
Oncology , Affiliated Hospital of Guangdong Medical College ,Zhanjiang 524000, Guangdong, China )

[ Abstract] Objective:To investigate the role of miR-135a in regulating multi-drug resistance of small cell lung cancer.
Methods: The expression of miR-135a was assessed by qRT-PCR in peripheral blood samples collected from 48 patients
with SCLC admitted to our department between Janurary 2008 and December 2013, which include both chemotherapy
responders ( 28 patients ) and non-responders ( 20 patients ). The relationships between miR-135a expression and treat-
ment response, clinical pathological features, and prognosis of patients were analyzed. We also determined the expression
of miR-135a in the drug-sensitive SCLC H69 cells and drug-resistant H69AR cell line by qRT-PCR and examined the
effects of miR-135a mimics and inhibitor on the sensitivities of H69 and H69AR to chemotherapy drugs ADM, DDP, VP-
16 by CCK-8 assay. Results: The level of miR-135a was significantly increased in SCLC non-responders compared with
that in the responders [(2.174 £3.981 )us( =1.963 £3.750 ),P <0.001 ]. While it is not correlated with gender and
age of the patients ( P >0.05 ), miR-135a level is statistically correlated with clinical stage, chemosensitivity and overall
survival ( all P <0.05 ). The expression of miR-135a was also markedly increased in H69 AR cells compared with that in
the H69 cells [ (7.841 £0.392 ) s ( 1.047 +0.081 ),P <0.01 |. The drug-sensitivities H69 cells became more resistant
to chemotherapeutics DDP, ADM and VP-16 after transfected with miR-135a mimics, and exhibited significantly increased
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1C5o[ (18.58 £1.37 ) ws ( 159.27 £3.29),(24.37 +2.63 Jus( 129.19 £2.64 ),and( 48.55 £2.59 Jvs( 359.87 +£2.92)
pg/ml,all P <0.01 ]. Furthermore, the drug-resistant HO9AR cells became more sensitive to these drugs when miR135a
was downregulated, and had markedly decreased IC, [ (247.09 £11.55) ws ( 76.64 +10.00 ),( 150. 83 +8.03 )us( 40.
72 +5.06),(436.63 £61.19 )us( 163.35 £20.00 )}Lg/ml;all P <0.01 ]. Conclusion: In small cell lung cancer, miR-

135a participates in the regulation of the sensitivities to multi-chemotheraputic drugs, and downregulation of miR-135a

may reverses the multidrug resistance.
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/NI ATEEC small cell lung cancer, SCLC ) /i fiili
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S HHIRRIAYY SCLC AT ki iz —, EK
AR MDR () & A ML HEAT T T 2 it o, (1
H R R 58 4 ) B . MicroRNA( miRNA ) 2 3T 4F 3
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et BAEEESE T KB, miR-124 . miR-128 FI
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AW, IF B T miR-135a JE R A9 25, K6 1
Xif 22 Fh Ak ST 244 SRR () AR A 5 [ BRI R I A
ARG miR-135a (G5 , B H 56 R s 1%
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0~2 45 (7)) B DI REIE &, I ¥ % 2 B ( AST,
ALT)<60 IU/ml, SHZLZE <1.5 mg/dl, LT <1.5
mg/dl, JRE A <20 mg/dl;( 8 ) B HELIREIE %« ik
KA =1 500/mm’® H.Ifi/Mz =100 000/mm® . HE
BrAmifE :( 1)BRAERBOT sk s 5 2 ) BEAE: b g o o
(3)UEUR (4 NEPHRRENS . AT ) 38 2 3 g Bl 2
B2 A SCLC, Horp Bk 22 #i 4k 26 ], 4F %
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A SCLC USRIk H69 KX 22 2 b L it 24 20
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Rige ik R4 1L  Opti-MEM | Lipofectamine ™2 000 .
JEEME( 0. 02% EDTA )4 H GIBCO A ¥, TRIzol
RNA 3 & \RT 375 & \Taq /i \PCR 75 &304 H
Invitrogen 23 7], 5 1 5% cDNA & a5 & 5 ki
FAEY AT, RPN FEYLAR miR-135a 9 H 3£
Santa Cruz A A, FPi R Pl A FLH(C 1 )4
WA R\ EA( DDP ) 2 28 Lk 2 ( ADM ) AR FE
THHCVP-16 )W H ¥ 5 2> 7], CCK-8 S I T 4 I i
RE A R A KA.

Jui H RPMI 1640 35 5% 5EAE 0 40 ff 4™ 54 3% 57 2,
H69 4iMIkk 5 F 555 15% Ja 4 34 , HOO AR 41 it ik
R T 20% RE A= M . 5535 50 76 37 € 5%
CO, MG %46
1.3 RIS miR-135a A 3040 Fo 37 5] 71 5 Je B
5B 2a i,

K FHPH B 1B BRI 64754 %, miR-135a B4
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W) mimics ) P55 inhibitor ) . BAEXT B miRNA 19
YLt 18 100 nmol/ L, % LipofectamineTM 2000 i
FIUEE B E L Y A A, H69 44y 3 41 gy
miR-135a 15 ) ) 41 ( H69-miR-135a minics )., 5% ¢
miRNA B ¥ %) 18 20 ( H69-minics-NC ) f& o #% YL 11
H69 41 itd 2H ; H69AR 41 st 7 i 3 4 : H69AR-
miR135a-mihibitor ZH .H69 AR-minics-NC £H M JoF% s
) HOOAR 4B . 5 Y% 48 h, 43 HIHLHUAN i RNA
#H.
1.4 QRT-PCR # | % & fn i 47 A B & 28 B miR-
135a #9 &k ik

J TRIzol RNA 21| & $#2 H H69 \H69 AR 4 itk
K SCLC A MR FRAS 5 RNA, 2 B &
VLA HEA T, P B RNA W, B 1 g RNA #2500
B8 AR F £ 6 L cDNA, 2R )5 LLiZ cDNA R
Fe,PCR w9 B4 42 B SCLC 48 L K 1l 3 bR AS w1
RNA HEA7300 5% 5% FI S 28 B PCRo 308 5 5) g
PCR #3462 B G AT, LA miR-135a 9 1T
e | Wb AT 938, 3 Yo S7 5256 e A5 B 5 2 A
K :RQ = 24247 -
1.5 CCKS ik it 5 2m B AL 7 25 2y ) #50 B e

H69 % 1) 4l i ( H69-miR-135a-minics, H69-
minics-NC, H69 ) Fll H6OAR % %1 40 i ( H69AR-
miR-135a-inhibitor, H69 AR-minics-NC, H69AR )
I 6 Ffr 24t e, B B0 A0 L5 0 o0 AR 3 AN (1)
25 R REZHC JT A B ARG 7R ) 5 ( 2) B 0 iR 21
( T4 )5 (3 )25 41( ADM .DDP ., VP-16
MY RGN EE ), 25 b 14 5 4% ADM
DDP . VP-16 = Fh 2 Z 5 vk B 43 W20 . H% 21 i
A DL S x 10° A /FLE R F 96 LG =M, 55
AR 2 O BB X BRI S AN AT
fLo HHMIAE & 251G R A 5 5% 24 h e SRR
A5, PBS ¥ =3, fin A CCK8 Sz [ i ( 100 wl
RPMI 1640 + 10 pl CCK8 ), 7E 37 C .5% CO, &
TR R IR 1 ~4 h )5, B AR 0K M 4% FL 7F 450
nm P K A B OG %F REC D OE, T A0 AR TR R,
% ) =[ (BAHYERETFY DH - =1
L34 D AE )/C A & 259 19 B v X B4 P31 D
-2 H XA DM )] x100% . #H S
55 3 K. MR R A5 2 4 Tk B 1) A0 M AE T R 1 X B
2R, SR 15 40 i 50% 4= 17 R i 0 25 9 W
(1Cs, ) JF 3 55 it 245 48 %, W 25 45 %% = 1C,,
( H69 AR )/1C,( H69 ).
1.6 %itsam

K HISPSS 13.0 GEit#ft , R A » £5 o, it

ORI ZE ] FURCR T ¢ 4 56 SRR3R T 2293 #T
miR-135a FYFRIE 5 2l PRGBS B2 [] 19 56 28 %
My B, L P <0.05 5 P <0.01 FREFALIT

2 & R

2.1 SCLC etk % % % f ik A7 A F miR-135a 44
Fik

QRT-PCR A £5 58 ( & 1)@/~ , H69 AR £ i #%
t miR-135a K% H69 20 W 5 7wl (7. 841 =
0.392) vs (1.047 +0.081 ), P <0.01 J( & 1A );
SCLC fby7 i 245 f & ( 28 i ) ML ¥ A5 45 ' miR-135a
(12635 W1 e T AT U R (20 1) D[ (2. 174 +
3.981 ) ws( —1.963 +3.750),P <0.01 J( & 1B),
H MBAR A miR-135a 35 AHXE 1 1E R4 B,
miR-135a FRIAMH > 1 J @KL, 3 27 #i]; miR-135a
FIRA <1 ML, I 21 f),

A B
6 P=0.01
s 10T s |
& P01 w4l T
T R L o
& £ 5l
E ot g =
"6 (=]
- = 0F
s 4 L7}
= 7
E 2 2T
t rrl
2 — s}
] -4
H69 H69AR & &
Q"’S AN Q_‘__:;\\ !.]9"‘
& 5 o
c‘-.-"’ \5\ o:,c \((
S S
r r
& &

E 1 QRT-PCR #&ill SCLC ZHAEHK( A )Fn
BE MERA( B )miR-135a YR IEK P
Fig. 1 Expression of miR-135a in the SCLC cells ( A )
and blood specimen ( B ) by QRT-PCR

2.2 SCLC %48 2 miR-135a %9 £ ik 5 26 K
JRILAF AR K A

Bii1s - A0 48 At BE e Y Bl U, BE DT 5 =X
R HTERE TR A RE T, BT N ARG — s B I
PRAER B G2 A R s . BT 5 892 B 11, Kk
BEFEFIE] R 2014 457 H 31 H, 2 #E0E H KR
A 18 191 BET 30 i, oA ViR

SCLC B AR I miR-135a MRk 5 Hw HE
FRAFRY LR W 1. SCLC Hi miR-135a £k 5 H
FE S AR TE (P >0.05 ). miR-135a FIATE
JRIBR R T R A R IR IR = 11, 622,
P =0.001); 7E it 25 & 0 238 B by U R
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FE(y* =13.605, P <0.001 ); 74716 H & h K
FIRBIET B ERR(* = 8.586,P = 0.003 ),

1 SCLC B&ESMEM miR-135a HyRiX
SHIGRFREFENXR n)
Tab.1 Correlation of miR-135a expressions in blood

specimen with SCLC clinical pathology( n )

High Low"

Feature wiRc135a mikc3sa ¥ L
Cases( N ) 27 21
Age( t/a) 0.383 0.563
=55 13 12
> 55 14 9
Gender 0.048 0.627
Male 12 10
Female 15 11
Disease stage 11.622 0.001
Limited disease 6 15
Extensive-stage disease 21 6

Response to chemotherapy 13.605 <0.001

Chemosensitivity 5 15
Chemoresistance 22 6
Median Survival 8.586 0.003
Survival 5 13
Death 22 8

* The median expression level was used as the cutoff. Low
expression of miR-135a in 21 patients was classified as values of
27224 helow 1.0; High miR-135a expression in 27 patients was
classified as values of 2722 above 1.0; * For analysis of corre-
lation between of miR-135a levels and clinical features, Chi-
square Test were used. Results were considered statistically sig-

nificant at P <0.05.

2.3  miRNA mimics #= inhibitor % % % 3| £ T A
20 ek P miR-135a #9 &k

QRT-PCR Al 25 54 & 2 ) 7R, H69 AR 4 iuf%
Y miR-135a inhibitor J& , 575 X} H8( HG9AR ) K

HXT R HO9AR-NC )ZHAH EE, miR-135a [FRIAIK -
N F% 70. 3% [(0.375 £ 0. 003 )ws( 1. 037 +
0.072).(0.998 + 0.047 ), ¥ P <0.01 J( K 2A);
H69 4 il %% Y& miR-135a mimics J5 , miR-135a i3
I 5. 914 £ 5. 914 £ 0. 076 Jus( 1. 014 =
0.004 ).(0.992 +0.003 ), ] P <0.01 I & 2B ).
2.4 miR-135a % 3 J5 H R Fu i} 25 B 5 2w RO AL FT 2
AR 0 T AL

CCKS8 Faili 25 5 & 3,5 2 ) 7/~ , H69AR 4fl g
X} DDP . ADM K VP-16 14 1C, B 73 31 R( 247. 09 =
11.55).(150.83 +8.03 ).(436.63 £61.19 )pg/ml;
Yt miR-135a inhibitor J5 % DDP  ADM A VP-16 fiY
1C,, {43 %) A (76, 64 +10.00 ).(40.72 +5.06 ).
(163.35 £20.00 ) pg/ml, 5854 e mi B B AR P <
0.01, ¥ 3A ); H69 4% 44 miR-135a mimics Ji5 XT
1kJ¥ 25 % DDP, ADM Hl VP-16 4 ICg, 18 73 % A
(159.27 +3.29 ).(24.37 +2.63 ).(48.55 £2.59)
pe/ml, B 5L YL R (9 (18, 58 + 1. 37 ). ( 24. 37 =
2.63).(48.55+2.59) peg/ml B EIENC P <0.01,
K 3B ).

A . B
L3y P<0.01
5 2
o &
— fas] P<0.1
& bl o —
£ 1.0 =
= =
—_ =1
o o
; g
= 05 2
e ’-—] z
. [=9
(&5 5
s I o0 S < .o,
OV & D& T E NS
¢ & & S
& S & & ¥
i, & p &
= Q7 °
F O ®
N

El2 QRT-PCR #& %4 miR-135a | inhibitor{ A )
#0 mimics( B )FE 4 H miR-135a mRNA H)RIEKF
Fig. 2 Expression miR-135a mRNA after tumor cells

transfected with miR-135a inhibitor ( A ) and mimics ( B )

%2 miR-135a mimics 71 inhibitor ¥ RI/F YT ADM . DDP #1 VP-16 #J IC, {&( x =5 )
Tab.2 IC,, of cells to ADM, DDP and VP-16 after transfected with miR-135a mimics and inhibitor{ x +s )

H69 cell [ py/( pg * ml™") ]

H69AR cell [ p,/( pg * ml™") ]

Resistance index

Drug

Pre-transfection Post-transfection

Pre-transfection

Post-transfection Pre-transfection Post-transfection

bDpP 18.58 £1.37 159.27 £3.29 247.09 £11.55
ADM 24.37 £2.63 129.19 £2.64 150.83 £8.03
VP-16 48.55 +£2.59 359.87 £2.92 436.63 +61.19

76.64 +10.00 13.29 2.08
40.72 £5.06 6.19 3.17
163.35 +20. 00 8.99 2.20
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8 =] £
E 50t - L ! £ il -
g “a g L 2 R
;_.f., —e— Hi9 % —o- [169 . E e H69
e -~ HE9-NC w -9~ HGONC s -8 HE9-NC
== H9-miR-133a inhibitor =+ H69-miR-135a inhibitor =i~ H69-miR-135a inhibitor )
00 25 50 100 200 07025 50 100 200 %0 50 100 200 400
ADM [p /(pg-ml)] DDP [p,/(pg:ml )] VP-16 [p,/(pgml )]
B3 %3 miR-135a mimics( A )#0 inhibitor{ B )/Z/E4H XL TZ5% ADM.DDP X VP-16 S {24
Fig. 3 Sensitivities of tumor cells to DDP, VP-16 and ADM after
transfected with specific miR-135a mimics ( A ) and inhibitor{ B )
*P<0.05,""P<0.01 vs HOOAR or H69 cells
i A A 70 ] JAK2 G %, 985 p-STAT3 . cyclin D1 Al
i3 e

miRNA & — K 19 ~ 25 nt 4 20 55 A 4 15
RNA, Ei# % 5% mRNA Y 3° -UTR & A& 55 B #b
B %t , ST PR () S NG S IR U8R , 2 S5 kA
MK R LGS 5H SEe D, R LN,
miR-135a WVEFH LA P m M. 78 & Rk e B
H miR-135a /= 3R ik, # of #1545 HOXAL0 A9 3%
IS T P A 20 M R e A FERFIRE IS Y
B, 1L #35 miR-135a (WP & 2 T 80 T ko
s miR-135a 3088 [ 40 MTSST A9 AT fi #E 90
ANME AR, 11 miR-135a F L7 2 8] FOXM1 fY
P HED FOXM1-miR-135a-MTSS1 {5 5 i f& 2 T
P B TRk A L — SR A . BRI
BIPEoR , miR-135a Y F R MM A, B2, %
HLPY) Hodgkin Ik EVRAFST " & B, miR-135a 1 1%
Wi JAK2 30 BCI2L1, 4k M S yd T, i 5
FKFIY miR-135a MR A A B BE . A
FEFEE 7 oh % B, miR-135a fEi@ i3 F I c-MYC %
IR T 0 A P S 5 AE S R RIE S
P, miR-135a FiA 8 & F 1, i £iKAY miR-135a G

Bel-xL i35, iR 2906 B A iy 3458, DL Bt
GARETR AT RESE TR S ] )38 15 1 R E miR-
135a BT 0 24 19 £ (0 R [lo Zhou 450 HIF 93¢ & #1,
miR-135a/b 7E M EA i 25 B SCLC 41 i fk A549/CD-
DP i 5 65k, miR-135a/b E %58 1 T 4 MCL1
B2 35 14 AS49 41 S %F I 4A B4 45 1 ;5 Holleman
2 20 IBESE R B, miR-135a 7E £ 2 BT Y SCLC
IR, I miR-135a 1Y FRIBRERG NS A2 B HRHT Y
M T . ABFSE R I, miR-135a 78 /)N 20 o i 95 it
54N R HO9 AR 4 it v i 263K B B &5 T H69 4f
M, B4 miR-135a #1151 T 4 HEOAR ' miR-135a
1) 3K REAS f. 35 4% Jn 440 e X A7 25 9 %) U, AR
585 Zhou } Holleman %5 A B IE 45 5 — 2. 4R
I, Golubovskaya AL B, b R B SR A0 Ak
MiR-135 {31k RE 0% [ 1% 41 i 1 1R 28 , 388 0 20 it %oF
SR WA RE U . RS R S ARSI R S5 AR
Al fiE 5 miR-135 FEWET P P S A BURE S A K
Wang 25 2 (BF9E 45 5 & B0, miR-135b g B2 i 5
At DO R T e K S R e B RN R i VI AT
b AZZEM LR MO . ARWFSE KB, miR-135a
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£ HO9 AR 21 Jfd v iy 2R 35 BH 8 &5 F H69 4l if( P <
0.01 ); i & miR-135a #J1 % 7 T 7 H69AR H
miR-135af &5 BEAS 1035 15 I 240 i XoF 17 25 99 1)
JEME( P <0.01 ); miR-135a AYFRIKTEALIF i 25 e
M AR A v 84k 7 B5OR% B 8 1% & (P <0.01 ),
miR-135a B £ ik 5 8 #F 09 M 5. 48 % T8 ¢
(P >0.05), 5500530 A7 88U ME S8 1y A=
FERFRIAHSEC P <0.01 ), %4595 Wang 252 iy BF
HEER—3.

AWFFE R SCLC T 25 ML AT $2 4L T — 2 1
SR HEA {2 MDR 9 & AENLHIEHE R & 24, X F miR-
135a ZEIH 15 SCLC Tiif 25 v i) ELAR 43 F ML, i 75 2
— LRGN LA B B
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