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[(#ME] 8% HI miR-15a M miR-16-1 £ 4% 17 B2 (8 G B 58 Raji 4 M X BT 8 M 4 (cytarabine, Ara-C) B U2
Z & KA S A miR-15a Al miR-16-1 ZE A% 4 B2 A NG B R 2000 7 % A Raji 105 6 A Ara-C,CCKS8 A Ara-C )
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TR, % miR-15a Al miR-16-1 ZERZ TR Y Raji 4015, A Ara-C,24 h Ara-C 9 IC50 fEH 3 51k 10. 41 F110. 86,
B A T B ] Ara-C 20 (15. 43) FBEHLIF IR Ara-C 20 (14. 92, P<C0. 05), 4 dU s 45 Y ik 45 1 WoR L 75 4L J5 4 1) ] 5 miR-
15a/miR-16-1+ Ara-C H# ¥ ] miR-15a/miR-16-1 4, ¥ Ara-C 20 K B ML FE 31 + Ara-C 401 B A0 T Raji 41 A9 2 K, Ho-
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MiR-15a and miR-16-1 enhance sensitivity of Raji cells to Ara-C

CHEN Qin. HE Dong-mei”
Institute of Hematology, Medical College, Ji’nan University, Guangzhou 510632, Guangdong, China

[Abstract] Objective To study whether miR-15a and miR-16-1 can enhance the sensitivity of Raji cells to cytarabine (Ara-C).
Methods MiR-15a and miR-16-1 oligonucleotides were transfected into Raji cells with Lipofectamine™ 2000, and then the cells were
treated with Ara-C. The IC50 values of Ara-C was detected by CCK8 assay. The growth of Raji cells was measured by trypan blue dye
exclusion method. The apoptotic cells were observed by Hoechst dyeing; AnnexinV /PI double dyeing and glow cytometry(FCM) were
used to examine the cell apoptotic rate. Results ~ After transfection of miR-15a or miR-16-1 into Raji cells, the IC50 values of Ara-C were
10. 41 and 10. 86, respectively, which were significantly lower than that of the untransfected group(15. 43)and scrambled oligonucleotides
(SODN) transfection group(14. 92,P<C0. 05). Trypan blue dye exclusion assay showed that miR-15a/miR-16-1 transfection group had
obviously decreased the cell growth compared to miR-15a,miR-16-1 group, untransfected group and SODN transfected group; Hoechst
dyeing demonstrated plenty of apoptotic cells. AnnexinV /PI double dyeing assays by FCM indicated that the cell apoptotic rates in earlier
period and late period were 20. 93% and 25. 27% in the miR-15a+ Ara-C group,and 20. 69% and 23. 13% in the miR-16-1-+ Ara-C
group, which were obviously higher than those in miR-15a group (6. 99 % ,10. 08%) ,miR-16-1 group(4. 73% ,10. 64%) , Ara-C group
(10. 88% ,11. 83%) and control group (14. 39%,11. 93%). Conclusion ~MiR-15a and miR-16-1 oligonucleotides can enhance the
sensitivity of Raji cells to Ara-C.
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MicroRNA (miRNA) & 22 DA BRI B H R IAIK -1 5 AT RE 512 40 M 4% 4 o0k o T
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%S Raji AT, ALY miR-15a il
miR-16-1 Z£#% 11 R IF B & Ara-C. 1 miR-15a F
miR-16-1 A8 & 2 5 Raji 4 X Ara-C A9 RUEANE, DA
1B R I A TE I b BT 4R A 1 O Il

1 MBFFIE

L1 ## A Burkkit # CR 40 M bk Raji 400 th A
LR ERAE, WG MIRBase(http://www. sanger. ac.
uk/Software/ Rfam/mirna) #2& it 7 miRNA & [H J37 51 ,
FRELN mir-15a (5'- uag cag cac aua aug guu ugu g-3")
F1 mir-16-1(5"-uag cag cac gua aau auu gge g-3') )%
5 R H BLAST #4247 73 #r, i 5 B AL X B8y 57
(scrambled oligonucleotides, SODN) , Fi 4k T. 44
TR A R w5 i, MR 2000 #e Je 1)
2000 & Invitrogen 2 & 7= &,
CCKS8 #l Hoechst Z (818055 @1 H 2 = K A= P £ AR
BT s Annexin 'V /PI AUG A58 & 04 H 3£ B BD A A,
RPMI 1640 ¥ 323 Gibeo 23 8 7= ity , 48 il /1N - 1L 75
W A BTN D 2= AR ) AR PR W), BRI 0 A o
N ICH 5 A ) B2 25 R A FR A 7]

1.2 @mhasic 1% Raji SR T 5K 40 10 %
(BT A 28 ML L JE 7 B R L BE R R A RPMI 1640 15 97
Berb AE SRR S Y CO MBEFRM 37°C eSS TR,
2.3 d B AL A IR A I s e BUE I

1.3 3 SRIVTCILHT B F7 W% IR Bk 2000 #e ¢
GG 0.6 pmol /L miR-15a Al miR-16-1 Z£4%
HIRA Raji ZHH0, A Ara-C, 1537 4 h ), i &L 0
AT 102/ R SR AL, dREEE SR LA I

1.4 Ak 3k ampe st 2ok R0 BIUE KT Y A0 i
T 96 FLIEFRM P F IR E R P IR IEAT R G Ara-C
AU E R 10 pg/ml, LAR A, 43 51 T 24,48 F1 72 h
WSCAR 4, R B RO (0. 5 %) e, FH I BRI Btk
HEIGAMECE  SCRHE A 3 Ik,

1.5 Hoechst £ & XA ENR B @mieHEs I
Bezp BIR AL PE 48 h A 40 L, B0 WO A M AR L T
1.5 mlE O ML IA 0.5 ml B W, B4, 1 5E 10
min, #5025 E W, PBS Yk 2 W, 0 E #
LT, 535 0.5 ml Hoechst 33258 S (8. ,
Qe 5 min, B, PBSYE 2 . i 1 IHLIOLHK
HAWTEBR b bR 98O0 BRI AT R
B 5 W5 A0 A0 A%

1.6 AnnexinV /PI 3k BLOUCHE Lk sk #S
48 h W& L AN ML, PBS VR 2 I, B0 & BYE 195 pl
Annexin V-FITC 45 & W & & 41 Ml , )l A Annexin
V-FITC 5 pl, @6 H 10 min, B0 2 L, 190 pl

a : . T™
& Lipofectamine

Annexin V-FITC Z5& W EH 401, A 10 pl il
VR E G (030 L VKT ke Y B BRI AT O X 4 SRS
W, MULTCYCLE #5443 #r &b B 45

1.7 %it$a®m R SPSS 13. 0 #4175
G200, SCRBEE L o+ s Fon, 2 4 Bl
Fb A5 SR T 52 4 B AL X 41 34 31 A 30 R 26 25 e i, 4
(] £ LA 3 FH AT 64T 22 A R AR B4 8000 5 AN 4 8L
B g K5, 1C50 fE 35 R ] Probit FAALHEREE

2 # R

2.1 ## miR-15a & miR-16-1 &4 # B A Raji 40
MG Ara-C 1C50 {E 89 T4 55 Y« miR-15a Y Raji
HMITE 0.5.10,20,40,80 pg/ml ¥IE M Ara-C 1EH
24 h o HMLTE O B AR T AH R Ara-C W BEAE T L 7%
4t SODN 1 Raji 40 MI36 715 ¥ %% miR-15a 3¢ miR-
16-1 BT R A Raji 40M, F A Ara-C.24 h Ara-
C By IC50 {E 434 10. 41 F1 10. 86, B A% T 24 1]
Ara-C ZH(15. 43) Fil SODN ¢ [l Ara-C 2H (14. 92)
(P<C0.05),Mi%% SODN A Raji 405 , Ara-C 1Y
1C50 A A WLHA B B AR (P=>0. 05) ,

2.2 MERBIEREHN @A KR E L KK
JE4 0.6 pmol/L B miR-15a/miR-16-1 Z 1% 17 BR %
e Raji ML) . 5 BIMA 10 pg/ml Ara-C J5 19 40 i
B A miR-15a, A miR-16-1. % Ara-C &
SODN + Ara-C 41 B i P& %, miR-15a/miR-16-1 %
A BRAEH 24 h B FF 46 K ¥ V6 T, LBl & 1F F B I
3, HA SR e s (B 1),

70 = Blink

= SODN
60 B miR-i5a

50 = SODN+Ar-C

= miR-15a+Ara-C
0 miR=16=1+Am-C
40

30

20

Cell number (10 000/ml)

Time t'h

1 miR-15a #1 miR-16-1
Bt & Ara-C Xf Raji 48R0 9 £ K H4E A
Fig 1 Inhibitory effects of miR-15a/miR-16-1
plus Ara-C on growth of Raji cells
SODN : Scrambled oligonucleotides. * P<C0. 05 wvs the other groups.

n=>5,r+ts

2.3 Hoechst & &AM A @RS LY miR-
15a/miR-16-1 R IFEE S Ara-C 44 Hoechst 4t
0 J 34 AT D0 K 0 T A L A R S L IR RR AR N A T
[#6] 45 5 100 A 2 A DL sl S D /0 0 T 40 i (8T 2)
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B TREE R 2010 4E 3 LB 31 &

2 miR-15a/miR-16-1+ Ara-C 432 48 h B9 Raji BB TS
Fig 2 Morphology of apoptotic Raji cells at 48 h in different groups(Hoechst staining)
A:Blank; B:Scrambled oligonucleotides; C:miR-15a; D:miR-16-1; E:Ara-C; F:Scrambled oligonucleotides + Ara-C; G:miR-15a+ Ara-C; H:

miR-16-1+ Ara-C. Arrows in E-H indicate apoptosis cells. Original magnification: X 400

2.4 mRBTFE5H WEKI1IK 3, miR-15a 5
miR-16-1 ZE B H TR 5 Ara-C B¢ FH A 40 g 7 75 %
e, 5 ¥ miR-15a 5% miR-16-1 2 45 /R | ¥
Ara-C.SODN Bt Ara-C M L 22 F A Gl =
SL(P<20.05) ;i SODN+ Ara-C 215 81 Ara-C 41
Z 0] .miR-15a 55 miR-16-1 2 [i) HL % 40 i 95 T % &k
WEE 525 5% (P>>0.05)

F1 FBHRjiARAEEH S hFHATE
Tab 1 Apoptosis rate of Raji cells at 48 h in different groups
(n=5,r%s,%)

The early The late
Group apoptosis apoptosis
rate rate

Blank 0.25%40.3 0.6540.1
Scrambled oligonucleotides 0.9640.1 2.2640.2
miR-15a 6.99+0.4 10.08+0.3
miR-16-1 4,73+0.5 10.64+0. 4
Ara-C 10.88+0.3 11.834+0.2
Scrambled oligonucleotides+ Ara-C 14.3940.5 11.93+0.4
miR-15a+ Ara-C 20.9340.6" 25.2740.5"
miR-16-1+ Ara-C 20.6940.8" 23.134+0.7"

* P<0. 05 vs the other groups
3 i

miRNA K E LM ILE KX EEDE. 25
55200 S 5 R T L Ao A R A i ) B g S A A
T, EIF%DIES miR-21 K SCEE A% T 1R T DL i
U373MG 4 JiL x4 Je 0 # VM-26 i 52 1, &
Blower 5% 41 % miRNA 5 [igi it 25 =22 6] i 56 2 ik
T TH ARG, 45 R R miRNA TE
21 1) 245 P R T S 24 1 L 0 T R A

Bel-2 85 112235 0 e 1K T 184 58 8 200 6 % e 4 i

T S RS T B ke 45 2 R AR T 25 W Y Bk
PES ) miR-15a F1 miR-16-1 A] L i) 45 7 T Bel-2
mRNA, 7 P 8 2 Bel-2 & A 1 £ K0, AraC 2
DNA £ 3R 40 1 577 , 38 1 %F DNA 22 5 1 59 410 1, i
2N DNA MR, Ara-C RIGT 2Pk (A s 2k B
AR5 A R AT 254 L R A ST 2 W 1 i
HZR K 095 40 B %) B 7 5 75 5 P 98 400 e v 0 T
A ¥ miR-15a Al miR-16-1 ZEA% 1 R 2 75 ] 4 i
Raji 4T Ara-C 9 BUSM: 1 R WARGE . AR 90506 45
R T miR-15a/miR-16-1 B Raji 40 id, 76 A [
W Ara-C 1E T L 40 M 36 7 0% 300 3 BH S5 58 X R
4, Ara-C 9 1C50 A B & B AR, £ %% 4 miR-15a/
miR-16-1 [ Raji 408 764 1] Ara-C J5 7T W3] K & 94
T2/MA 3 H miR-15a/miR-16-1 B JH Ara-C £H i 20 g
TR B E 38 Ara-C 8iBENLF T B Ara
CHMAIIH TR 22 R G FI¥ B XL,
AT FE " R L A2 A B miR-15a Al
miR-16-1 £ 4% H B2 73 5 5% Y A 23K Bel-2 19 Raji
ECL 988 40 0, 004 Y miR-15a/miR-16-1 4 7 35,
LA Raji AT, B, DL B A E5 R 4R miR-
15a/miR-16-1 A figil &:f & 9 Bel-2 (4 15, 1M 3 5
Raji 0% Ara-C 9 8URM:, Lin VY R, 5%
M 0 R AN B R SGCT7901 AL, 2T 24 1 98 40 i Ak
SGC7901/VCR H' miR-15b #il miR-16 ik .3 I
VEL AR L H AR AN H miR-15b Al miR-16 ) 3 ik
J& , TS SCG7901/ VCR X A6 I7 25 2 L T A
KRB0, VP-16 G ) SO . 5T 1 B T R
B miR-15 A1 miR-16 nJ LAFE A /E A F Bel-2,CCNDI1 |
WNT3A .c-Myb,CCND3 ,CCNE1 ,CDK6 5 3 5 11217
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Fig 3 Apoptosis rates of Raji cells at 48 h in different groups
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Results are from a representative experiment (Annexin V /PI). A: Blank; B: Scrambled oligonucleotides; C: miR-15a; D: miR-16-1; E: Ara-C; F.

Scrambled oligonucleotides + Ara-C; G:miR-15a-+ Ara-C; H: miR-16-1-+ Ara-C

Ko T [ AE B9 HE 3L PR, miR-15a/miR-16-1 7E A [7] 19 41
i R Fp ] BE PR A O R TR) I AE AS549 41 i Bk
L, miR-16 3 i8I A 5] E 40 =, X ] fig

8
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TATHY L 25 R P, miR-15a/miR-16-1 458 Raji 2
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