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Effects of miRNA-136 overexpression on S100 calcium binding protein A6 contents, proliferation and apoptosis
in HCT116 cells
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[Abstract] Objective To investigate the effect of exogenous microRNA 136(mirl136) on contents of S100 calcium binding
protein A6 (S100A6) and proliferation in human colon cancer cell line HCT116 through constructing a eukaryotic expression
vector of mir136 (pcDNA-mir136) and cationic liposome-mediated transfection. Methods Human genomic DNA was extracted
from HEK293 cells and the DNA fragment containing mirl136 precursor sequence was amplified by PCR and cloned into pcDNA
to construct pcDNA-mir136. The plasmid was transfected into HCT116 cells via cationic liposome. The content of mirl136 was
determined by Real-time PCR, S100A6 protein was examined by Western blotting analysis, and apoptosis was detected by Flow
Cytometry at 48 h after transfection. The proliferation ability of the tumor cells was examined by CCK-8 at 24 and 48 hours
after transfection. Results The eukaryotic expression vector of mirl36 was successfully constructed and transfected into
HCT116 cells. Expression of mir136 was significantly higher in the transfected group than that in the untransfected group (P<<
0.01) and the content of SIO0A6 protein was significantly lower than that of the untransfected group (P<C0. 05) 48 h after
transfection. Meanwhile, cell proliferation activity of the transfected group was significantly lower than that of the untransfected
group (P<C0.05) and cell apoptosis was significantly increased compared with the untransfected group (P<C0. 01). Conclusion
Mirl36 may inhibit proliferation and induce apoptosis of HCT116 cells by inhibiting the expression of SI00A6 gene.
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5 240 i P 80 g B iR & R AR ST B R IE R
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/N RNA (microRNAs, miRNAs) &—ZA T
e iR i | O ST I R AE RNAL 76 O 1) &
B b & 52 2 F B A L O 328 00 By b Jge 5 388 1)
FERGEST D RATE i miIRNA B35 R0 L,
Pt 40 L miRNA136(mirl36) & & B BAK T 1IE % %
bz AR RIS L B miRNAs $E807 (59 A= By 2 70 76
LA TargetScan 477304, K IAE S100A6 & [
1 3" BIE IX (UTR)FETE mirl36 L5 G0 8 s iF —
A3 3 TG R AR L RE SE S100A6 3£ H 3" UTR
X SEAEAE mirl36 H 45 A 00 A (RERHE R ). HEk
FATHED 7 925 40 M0 P S100A6 2K 1 54 Fak il BE 5
mirl36 ({5 263k B Hoxt S100A6 FE K i 1E A
5, ANSCEG I i M HE mirl 36 H 2H 6 0k HAR O 5
N 45 H W HCT116 40 M, W 22 5% e J5 40 i
S100A6 & 1 1Y 2 ik 28 1k, LL J mirl36 & 3 ik Xt
HCT116 4 3 58 06 M K 08 7 (R 52 ), LA PR3
g5 i sz A % J v nT BE BV F S AL

1 MRFTFEE

L1 #4 ANZamdi itk HCT116, Ak 1k
EH W b A il & OHIEC A1 NS L Bz 40 Ml bk
HEK293 ¥ T b W R 2= bt 16 A i B 5 BF 58 B 2F
Yk S5 A= = 5T BT, McCOY Sa 15 97
i A4 it % (FBS). 0.25% B & A M. Lipo-
fectamine2000 5 4Lk 7] . TRIzol K Jx #% st ik 7 & 14
A Invitrogen 2> 7 F= i s pcDNA A& I T 55 [# Sys-
tem Biosciences 2\ A ; FR il ¥ N U §§ BamH 1 #l
EcoR | JEEZ QMM .DNA marker K %¢ 6 & 7 ik 57
BT TaKaRa A Al , CCK-8 4 M 7 4 A5 P 1€ 741
A HAS [T w7 i 5 B PR 20 42 00 & BN
R FOR IR BGAH &4 Qiagen 2 &l 77 i s 40 B 07 -
K3 &0 BD 23 w77 ff s SI00A6 .GAPDH — 4t
K4 R CST 28 |7 i, 8 H 3 BU R & L  BCA
N & & ECL &Gk & ¥4 T Pierce
2w, sEH PCR UK Bio-Rad 24 &l 7 il , B8 PCR
1R ABIL 23 &7 i i 2 AR BD A Rl

1.2 Mirl36 TaF X HRAGHE I mirl3e 1)
HIR 51 K A JE K 40 DNA 415 &, %3 PCR "
WS (P v i NI AL &5 Bam H 1 (Eco R 1 FA#
e P W T IE ML 5 GGA ATT CTG
GAT GGC TCC TCC ATG TCT TGG -3'; /2 [ ,5'-
CGG GAT CCT TGG ATG GTG CTG AGA TGT
GAC C-3', PCR WK BN 773 bp, WHEL T XF
AR E HEK293 41, >R &L K 240 DNA 42 5t
R B4 U A BRSO I 4 DNA, HI 28414y
SO RE TR DNA 26 B . 3 Hg B S F Kk R
DNA 5284, BT pl 4 DNA 7B R . R
PCR LY 1 H i R Br, 58 0. 95°C 28 % 10 5.58°C
B K 30 s, 72°CHEM 30 s, IV FEHEL N 35, R
JE B R S FEL UK A TN PCR 77 90 K/ L % T R /IN TE B 1Y
PCR 7=y A7 XUV , [ il U] 7= 49 9 3% 4% 8] peD-
NA LA LR LB P, 37°C i 35 5%
i 2R P AR CAmp) BT PE R PCR 5 25 0 18 FH 2% BT
KL, ) H 20 J5ORE E AT I R A A XTI OE A Y B
IR AR R T N AL AR L T RN R
Bkl DNA $EHC, U 128 38 ™ #% 3% I8 Qiagen
7 F) TGN B 2R TORL A 4R R S U B B AT

1.3 @mieds g HICAEKRG R4 B AT X504
KA P3 A HCT116 408 F B 3 £k 01 i £ 4i i
B 5 R IR W (McCOY 50+ 10 % FBS) i #
MM FE R 1 X107 /ml, ¥ 4l fn H2 Fp 2 6 fLAR L 55 AL
T2 ml 40 E L FE 37°C FIl 5% CO, & 1F R B 5% 24
h,Z M Lipofectamine2000 %% 342 5 1% B 4 #F 47 i
K (pcDNA-mirl136 5 pcDNA) # 4, #YL)5 48 h,
FHE ' i fUBE W52 I 120 47 4t I 11280 o A 4 £8 5 Ol
I (GFP) 3R 35 1Y 20 M B0 LA 4 M S8, 1 55 40 i
BRI Y peDNA-mirl36 5% pcDNA K
HCT116 4iffd A FE Y HCT116 40 DL & IE# A
Wi b e HIEC 400, 647 5 22505

1.4 el mirl36 #nl  FEYL 05 48 h IREL 4
A, TRIzol 2L S RNALH T ng RNA,
DU HG S 35 il 4 cDNA, R ¢854 . U6 R 5'-
GTT TAA GCA CTT CGC AAG GTA-3',mirl36
J35'-GTC GTA TCC AGT GCG TGT CGT GGA
GTC GGC AAT TGC ACT GGA TAC GAC AGA
ACC-3", FHHLL pl UGS Wit 4T PCR K, 514
J¢3. U6 IE [ 4 5'-GTG CTC GCT TCG GCA
GCA CAT-3', Jx M & 5-GTT TAA GCA CTT
CGC AAG GTA-3'; mirl36 1E [ A 5-ACT CCA
TTT GTT TTG ATG ATG GA-3", )1k 5'-CAG
TGC GTG TCG TGG AGT-3", PCR W Bk % .
TaKaRa SYBR Premix Ex Taq 10 pl, I FiiF51 9
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(10 pmol/L) %% 0.4 pul.cDNA 2 pl, LA B TR E
KRR ZE 20 pl, R AAF:95°C .10 min; 60°C 20
min;72°C .20 min, 3£ 40 NEH, LI U6 1E A X &,
Wt Ct {5 #E 17 508 40 80 8 mirl36 A4 & &,
H B E A X TS EE B Rk o 2o =20,
1.5 SI100A6 & & #ytml  WHEH PG 48 h 1)
HCT116 28l i A 28 e 24 f# W [ & 50 mmol/L Tris
(pH 8.0) .1 mg/ml 54 ik (leupeptin) » 150 mmol/L
NaCl, 0.5% LI FLER 2, " FE(P-40), 5 mmol/L &
W Y Z R (EDTA ), 100 mmol/L 2K F7 K& i Bt %
(phenylmethylsulfonyl fluoride) .1 mol/L & 7 4 it
(dithiothreitoD A1 1 mg/ml #ll ik Caprotinin) ] 42 B 4H
JLEVER 11, DL BCA BRI S 3R R 3, R 4 AR AR L
10 pl AT 1096 SDS-2R P s I Jic 58 e T 1 /L VK, FH
P UK R & PVDF B _E L L 5% 1 1B B
AU HERE A 2 ho A TBST i B R 19— 3, 4°C 1
WG 5 LA TBST WefE 3 W, FEMA B0, 1 F 2 hs
FRVERE 3 WL RN ECL &G N R . 54T X Ze g
O, SR FH A G R 43 B 31 1 A7 2% O %5 B8 1 38 o
BT, S100A6 & M AHXT & it = H 19 45 1Y 6 % B (H/
GAPDH 47 G2 B .

1.6 mpsgErmian Y5 24 h 48 h, L
AN, R CCK-8 i3k 7] & 46 00 41 it 348 23 705
BALIMA 10 1 9 CCK-8 W, & T 37°CHil 5%CO,
REFRFE NGRS 1G5 4 b, AR O 5E 78 450 nm &b
(2 BE AR T iE SR 25 L

L7 #mfaBcinl Y5 48 h, B 4 40 i, B
fitf O3 EDTA) AL SCHE 40 ML IT3E , AU 325 460 4
MOUET, FEIEEESE 19V (Annexin V)-S5 &R ¢ G %
(FITCO) P4 T A6 0 42t 7] & #5 4E A0 B 2R 47, It =X 48 Jf 4
(FACS Calibur,BD) i# & #f & Ex=488 nm, Annexin
V-FITC §y&t a5t it FITC il i (FLD A, 20
PG AL TRAL N BE (PD 3l 3H (FL2) K,

1.8 %itFam® KA SPSS 13.0 it #A4F5br .
B ZERR A 245 Fom R AN 43 i 47 2 1) 22
S NN 2R HEL, KKK (o) 28 0. 05,

2 &H B

2.1 Mirl36 TAKA B K MERLELT W
BTSN 41 DNA. B B Uk & 7x . DNA JC W o B
24,6 B RNA V54 (& 1A, % mirl36 RiH )T 51
) PCR ¥ 3 7= 4 K /N 5 BRI 5¢ £ M 4T (| 1B) .,
6l FH 1A 22 e e A i, L 3R 1 3 T 51 40 kot o 0 Ik
AT 5 00 25 SR 28 S5 45 1 )7 9 e XL 8 4 — 3,

2.2 HCTI116 st % %Y pcDNA-mirl36

5% pcDNA 1) HCT116 40 i 76 2¢O & il B F W22,
LR PG A (/L 2) . 20 B Y 5 e s R A Ry

80% .
bp M2 12

2000—
1999 —773 bp

B

1 EFE 4 DNA(A) K PCR 7= 41 (B) K937 B 1% 5% B B ik
Fig 1 Agarose gel electrophoresis of genomic DNA(A)
and PCR product(B)

M1: AHind[ll DNA marker; 1. Genomic DNA; M2. DL2000 DNA

marker; 1": PCR products (1 uD5 2": PCR products (2 ;)

B 2 HCT116 2% pcDNA(A,B) 3
pecDNA-mir136(C,D)/E B ME T E
Fig 2 Observation of HCT116 cells transfected with
pcDNA (A,B) or pcDNA-mir136 (C,D) under microscope

A,C: Cells under light microscope; B, D: Cells under fluorescence

microscope. Original magnification: X200

2.3 LN mirl36 A FHnl X SEEE R PCR
o A5 B AL HE HE AT o AT, 45 R (R 3) BR.
HCT116 40 mir136 A9 AH X & AR T 1IE % AW
LA (P<<0. 01) ;5% 4% pcDNA-mir136 /5 48 h,
HCT116 40l mirl136 AHXF & & 8 K 7% gL 40 &
(P <C0.01). 1M %% 4& Xf B ot ki 4l HCT116 20 ff
mirl36 X S R YA e 22 R G 2E R X
(P>>0.05),

2.4 @A SI00A6 & a4 FHhn  FYJS 48 h,
L S I O S - BN s =l = 10 L o T £
(El4) B8 . HCT116 41 fd H S100 A6 28 AR X & 1



5509 1. AR AR BN RNAL36 2o 32 3 X0 45 B I 3 40 i v 65 25 5 2 11 ST00 A6 55 1k % 200 it 394 5 1 08 1 14 2 ey

ST IEW B L4 (P<<0. 01); 5 4 peDNA-
mirl36 J5 48 h, HCT116 4l s S100A6 & I A X}
B BREE YL A A (P<<0. 01) , 171 5% Y Xof 18 ok 21
ML S100A6 2 I ARXT & 5 5 AR5 Ju 2 22 S L4t it
2R L (P>0.05),

0.25 o

0.20
e
2 o0ls L
=
€ 010
§ S T
0.05
0 HIEC HCTI116 HCT116+ HCT116+
pcDNA  pcDNA-mirl36
B3 mirl36 HX 28N
Fig 3 Detection of the relative mir136 levels

** P<C0. 01 vs HIEC(human intestinal epithelial cell) group;®4 P<C
0.01 vs HCT116 group. n=3, x=+s
HIEC

HCT116 HCT116+  HCTI116+

pcDNA  pcDNA-mirl36
0.40

0.35

0.30 T T

0.25
0.20
0.15
0.10 T
0.05

S100A6

GAPDH

S100A6/GAPDH

HIEC HCT116 HCT116+  HCTI16+

pcDNA  pcDNA-mirl36

B 4 S100A6 K ZE B 5T BN i35 43 47
Fig 4 Western blotting analysis of S100A6 protein
** P<C0. 01 vs HIECChuman intestinal epithelial cell) group;&4 P<<
0.01 vs HCT116 group. n=3, =+s

2.5 mpadgmEEAN 5 (E 5 B HCT116
20 60 1% B84 5 o T I R R i (P<<0. 01) , F;
Y peDNA-mirl36 Ji , HCT116 4 g 38 i 1% 4 A L %%
LS5 24 hFT A8 h 4 O BG B IS VAR B Y ok B2
(HCT116) 43 HIBEAR 21, 3 % (P<C0. 05) Fil 34, 2% (P<<
0.01), FEYex B TR HCT116 40 g 3 5 3% v 5 ok
TR R LR L 22 RS T L (P>0.05),

2.6 mipATER ZERE 6) MR Y pcDNA-
mirl36 J& HCT116 40 M98 T34 i, 55 K 56 Je 4 He s,
APAT - R T 8UTHE & 55% . E R A G ¢ &
X(P<<0.01) ; 75 Ye o B SOk i HCT116 40 M8 5 K 5%
Y2l A A0 R TR N TS B B AR A (P>0. 05)
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Fig 5 Cell viability assay
** P<<0. 01 vs HIEC(human intestinal epithelial cell) group;& P <<
0.05, #4P<0.01 vs HCT116 group. n=3, T=*s
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pcDNA-mir136
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Fig 6 Detection of cell apoptosis
** P<C0.01 vs HCT116 group. n=3, x=+s
3 Wit

/N RNA(miRNAs) & —JE A |1z 1 N TP
FE GRS 2 A RNA, e 9 & BT B A8, K/
2y 20~25 NALAT IR L 78 35 1 2 o BE LR ST w] 6 R 45
o E PR A I R 2R3k . Y miRNAs /& H
B ) GG S ) 463k — R 90 A TR i ) B U1 T
PR, VA miRNA 3 o A 3 TR B 9 2R
IFEIE N mRNA 3" UTR X Ff 7 5 50, 30 1 5 &
WA mRNA B, 758 R 280 miRNAs #3417
T T 260 P9 AH G i PR 41X 38 g s 1 7 45, b L 1T miR-
NAs RAFSH FALRIE Y 2P NI, R
miRNAs 5 ZFp R 1 & 8 &R REYIT, AR
KB WFFE AL, miRNAs B #3155 2 Fh b (45
I 27 5 PR % i 93 ) 0F Jre B WIS A OG0T, T
FH LA miRNAs AT 8 5 25 I 95 240 M0 19 3= 1 A %
# . Schimanski Z0 985838 Y mirl69a i@ i I8 4%
B S DR T 5% ) 0 988 114 % J8 5 Yamamichi 851 438
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mir21 75 W 98 B8 8 8 K e b A AR,

S100 # & EF F8 8 [l R G b i KIin 2 5
HZE W, Hardt & 3 23 4 S100 & A F W RN,
S100A6 B HEANM N T iZ A, EEAFAE T MR,
LRSS DA B A 9k B I, L 22 A ) 24 ) e b e R 1)
— IS 52 R 4N A B VR L T A 5T
S100A6 7E 2%k I e i an S 2508 | F 98 | e i o | o
B ML A B R R, HH 5% £A
5 v ggE 41 B 1 396 B R 43k DI AR 56H L Kilanezyk
VT B e S S A A A M SR 5 P R B,
S100A6 5 lamin A/C £ A i 1 A1 5 1E F 7 1% 98 4
JL B A | % R e A R A VR s Ning 250 19 F 52
W8, S100A6 & Al LA 4% CacyBP/SIP i& 12
A5 110 e 0 G RS L ARG AR S ) 3
SEEGTER S100A6 H- A7 31 il 28 22 95 4% 5 | A iF 0 1
VEH

FATHTHIBFFE K B, ST00AG6 14 [ 9 41 i v 5 3
R TIER M LR A, i siRNA X S100A6 %
R R AT UTER IS L & B 9 40 348 5 3% P 0 8 R AIC, L
R S - aa ol A, G S S I A (B
S100A6 1= RIKTEMI L R LB R R R A & &
FWAER, Mirl36 &0 T 14 54 @k, H 5 bR
FH2E 1 F 5 L e /b, R AT 3 7 2k B0 R 4 ML 7R
S100A6 HEH 3"UTR XAEE BRI miRNA,Z
Ji 8 3 S A O 6 T miRNA 5 i AT A
I, % B g 96 40 LR mirl36 7 AR T OE 400, H
5 S100A6 Fib ALK,

ARSI T ik A mirl36 B4 Ik E AR I R IR
Wk B % e N 45 1 W7 i A B Bk HCT116., mirl36 &
S100A6 5 A7 4G 0 48 S U W, 38 ok JooR 4 Y 1
AT LALAE HCT116 4 i b 5 2 3k S IR % mirl36,
0 35 A A 5 SR D B L A JEE mir136 Y R Ik
AT HCT116 40 A 36 5 36 Pk DA S A 14 i 2 40 it o
TR L TFb [ 8 5 B3 0 AT B A o ) 45 2R
P, mir136 = 3RA T T I S100A6 FHHMFRIE,
PRI W] BB & mirl36 I HCT116 4 i ik & 3% 4
1o T AL

AT SR, TR Sz BT 4 e g A A 3R A O DL
Vi Ry 3 PRIR 7 185 A6 0 8 050, R R R TR 1 O ik
I B DR HE AT [ T, S 0 IR VAT B B A B
PIWTFGE D7 T 2 — , A 5256 38 1 A5 I 1R 5% Yy ik 12 7E
HCT116 41 i i 235 AN IR mir136, DI 30 41 41
PR 5 P L XS AR B i 0 3 IR T R TR
BRISARE 0T SRy LG I AR I FH 2 A i) JEL

4 FlEmmR

JIr A AR P AR SO 8 RAE AR 25 0 5%
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