e 1286 - E PR3 B 22 7% 2019 4F 6 F % 40 %45 11 #] Int ] Lab Med,June 2019, Vol. 40,No. 11

W - W
S HE A A E T T miR-301b RIZEHEEREA DNA #RH1EE

¥ &% L. HAwS
(REFTH—PSERERAH. X FE 300192)

# E:BH BIAR miR-301b.C R &K atFm &k a (Ciip) A B Kk £ DNA S5 15 22+ 4
A A A B miR-301b # vk Ctip J& B & ik 69 4F A LA 48 7 5 5% 0 hets 5 DNA Bi45 e #rhukl . FiE (1) Siha
4m B2 B 95 3R 58 B F-a (TNF-o) 4 22 . miR-301b #3449 ) 45 4 4 L & pcDNAS. 1/Ctip 5 miR-301b # 41 4h
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DNA £ 2R EBIE; (DAL ZZTRELSHH4 XA B (PCR) AR DNA R4 1% F 42 F @i A miR-301b. Ctip
mRNA &K -F A & 52 miR-301b #8455 @ it 1 Ctip mRNA #97KF;(3) £ Western-blot & & ¥
IR IS A ] 45 miR-301b i W4 45 m e R Ctip B @ 8 K-F; (4 5 A £ %15 B F N miR-301b &
Ctip mRNA k&9 ¥ 45 5 5 (5) 5 A 52 Bk 5% B 4o nl 45 4 miR-301b #8437 4] 4 )5 20 e ) mRNA LA &
miR-301b ¥e Az S WM E LA AW A X KF, R (HDEFBAAL. M 1.5 3 h 5. WEBRLEE F-o
(TNF-oftzmfe i v-H2AX & & -F ¥ K -FF2 DNA B34 R 5, 88 6 h &, TNF-o s jle i v-H2AX & & F
HKF AR DNA F 34 B 3e L% ; # % miR-301b # M4yt & vH2AX & & F 3K F 4 DNA EIE, # %
miR-301b 34| 4 B 1% v-H2AX & & F ¥ K-FF DNA £ E¥E; 5 miR-301b M4 £ 2 % 49 pcDNA3. 1/
Ctip & m e A v-H2AX & & -F ¥ K -FF DNA F 3 B FE; (2) TNF-o H| 3% 4 49 J2 1 miR-301b 7&K F K 4%, Ctip
mRNA K -FH & ;% 3 miR-301b £ #4p B4k Ctip mRNA K-F, 4 % miR-301b #748) # 7 & Ctip mRNA K -F;
(3) 3t % miR-301b A4 4% Ctip & @ KT, 4 % miR-301b # 4 % A & Ctip & @ K F; (1) miR-301b 322
Ctip mRNA # 3208 £ 3214 4 % 812 % ; (5)mRNA E & & miR-301b e 22 5 9 ML LA B k& KF £
miR-301b B 4 4 4 & 4%, /£ miR-301b ¥4l 4t £ 5 I & . %518  Siha fmAeid i T8 miR-301b & ik ¥ 3%
Ctip A B &k 423 K B/ 40 DNA 69 54516 4.
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Promotion of repair of genomic DNA damage by down-regulating the
expression of miR-301b in cervical cancer cells”
YANG Lei .MU Hong . XIE Lili®
(Department o f Clinical Laboratory , Tianjin First Central Hospital , Tianjin 300192,China)
Abstract: Objective To uncover a novel pathway which was involved in the DNA damage repair on the
basis of studying the roles of the expressions of miR-301b and C-terminal binding protein interacting protein
(Ctip) genes in the DNA damage repairs and the impacts of miR-301bs on the Ctip gene expressions and the
mechanism underlying the actions of miR-301bs. Methods (1) After Siha cells treated with tumor necrosis
factor-a( TNF-o) , transfected with miR-301b mimics or inhibitors and cotransfected with pcDNA3. 1/Ctip and
miR-301b mimics, the average expression levels of y-H2AX proteins and oliver tail moments of DNA indica-
ting the damage in DNA in the cells were measured on the flowcytometry system and in comet assays. (2) The
levels of miR-301bs and Ctip mRNAs in the cells which underwent DNA damage repairs and that of Ctip mR-
NAs in the cells transfected with miR-301b mimics or inhibitors were determined in quantitative real-time PCR

assays. (3) The levels of Ctip proteins in the cells transfected with miR-301b mimics or inhibitors were detec-
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ted in Westernblot assays. (4)Bioinformatic tools were utilized to find out the potential targeted sites of miR-
301b on the Ctip mRNA. (5) The expression levels of the report genes whose mRNAs contain the miR-301b
targeted sites in cells were measured in fluorescence report assays. Results (1) When compared with controls,
TNF-« made the levels of y-H2AX proteins and DNA oliver tail moments increased in the cells which were in-
cubated with TNF-q for 1.5 and 3 hours but no changes in the levels of y-H2AX proteins and oliver tail mo-
ments were found in the cells which incubated with TNF-ofor 6 hours. The transfections of miR-301b mimics
increased the levels of y-H2AX proteins and DNA oliver tail moments while the transfections of miR-301b in-
hibitors decreased the levels and oliver tail moments. (2) TNF-a administrations reduced the miR-301b levels
but elevated the Ctip mRNA levels in the cells,and the transfections of miR-301b mimics resulted in the re-
ductions in the levels of Ctip mRNAs while the transfections of inhibitors led to the increases in the levels. (3)
The transfections of miR-301b mimics induced the decreases in the levels of Ctip proteins while the transfec-
tions of inhibitors caused the augments in the levels. (4) MiR-301b targeted the sequence located at positions
3208-3214 of Ctip mRNA. (5) The expression levels of report genes whose mRNAs containing miR-301b targe-

ted sites were downregulated following the transfections of miR-301b mimics but upregulated following the

transfections of miR-301b inhibitors. Conclusion

Downregulation of miR-301b which causes the enhanced

gene expression of Ctip contributes to the DNA damage repair in cervical cancer cells.
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1.2 g5

1.2.1 {¥#% EnSpire Mutilabel Reader fiff 3%, 2%
2% PerkinElmer /& #); Alpha Innotech FluroChem
FC2 e A8 53 Hr & 48, 35 & Alpha Innotech 24 7
LightCycle96 %) E & PCR X, Fii + Roche /A &) ;BD
Accuri C6 Plus =40 M4 ., 35 [ BD Sciences 2\ A .
1.2.2 k5 miR-301b EE 4 .miR-301b #)l 4 LA
R B X BEAZ R N. C. Fapfil# N.C. gl 5 M 35 5
PR 3 A7 BIR 2 B) A B s o b ) | S B o 2R A Tl B
S SE B v R B R SR L SE R 8 i R A B RE I
(PCROY 3 51 4 ¥ el b 5 K BB A Wy B A BR 2
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)4 ;s RNA/DNA X-fect % 44 7| . PrimeScript™
WL S DL K2 SYBR Premix Ex Taq [l %6 E &
PCR B £ [ H A Takara 4 95 A AT A 7
Bt N\ Ctip. GADPH $it & LA 2 HRP #5ic 40 % 1eG
Fc i B 3£ F Proteintech 2 &) ; BPL A y-H2AX
B AP K Alexa Fluor® 488 dye fric St BPLIAIE
H & E Abcam £ FRZ 7] s mirVana RNA $2 B &
KI5 T E Ambion 24 7] s Annexin-V i T4 i 3 7
&k U5 T 25 E BD Sciences AT

1.3 Fi:

1.3.1  Fokifg st ATt H A d 0 Bohs f 45 58 2k P 2o
FRIK TR pcDNA3. 1/Ctip; %€ 6 #t 45 BT ki pcDNA
3.1/ EGFP-Ctip-wtUTR #I pcDNA3. 1/EGFP-Ctip-
mutUTR, FORi i #3865 444 .42 °C .1 h.70°C,
15 min; PCR $"## & .94 °C.2 min; 94 °C, 30 s,
57 °C,30 .72 °C,3 min,32 PME¥H;72 °C,10 min;
UTR BRI K AT :100 °C L5 min, /K ik 5218
Mz 37 °C. SERTIRIIMITIIENLE 1.

x1 XBPRAIMNERERRIR

7K

J¥ 51

Ctip 5% 5851 9

Ctip — R Ly #4514
Ctip — W F il 4 5149
Ctip Wk LY #5149
Ctip ZWR T Wil 14 519
UTR B4 A b A% IR
UTR B A= B i 1% 2
UTR AR | LR

UTR 562 1 T i B

5'-TGT TTC TGT TTC AAC GTC T-3'

5'-CCG CCA CCA TGG ACA TCT CGG GAA G-3'
5'-TCC TGG CTC GTC ACT ATG TCT TCT GCT CCT TG-3'
5'-TGG GGT ACC GCC GCC ACC ATG G-3'
5'-CGG GAT CCC GCC TGG CTC GTC ACT AT-3'
5-GAT CCC GCT TTC ATT TTG CAC TCT AAC TTA AGC-3’
5'-TCG AGC TTA AGT TAG AGT GCA AAA TGA AAG CGG-3'
5'-GAT CCC GCT TTC ATT TAG GAG TCT AAC TTA AGC-3'

5'-TCG AGC TTA AGT TAG TGA GGA AAA TGA AAG CGG-3'

W5 L 3 A HIMRRAL IR A B 5/ 3" Sy

1.3.2 4G M FEye BAMrE & 10 % /R4
100 %R R R AP 1640 40 85 37 W,
37 °C.5% CO, W4 ML 256 h 15 3% 6 4 i 2L 295 X
10* A/ 2T+ 1) %5 BE b T 5% 97 M 1 4 B WG BE S
RNA/DNA X-fect™ % Y i3t %64 22 #% 17 2 miR-301b
FEALY) . miR-301b 4 N, C. .34 N. C. . A K
i K. pcDNA3. 1/Ctip, pcDNA3. 1/EGFP-Ctip-
wtUTR F1 pcDNA3. 1/EGFP-Ctip-mutUTR % it &
gt o

1.3.3 M2 Al B TNF-o B K% T 0 R
2wl (PBS) wh it 45 1 200 pg/mL (Y259 5L, BT
—80 CHM T A4 IS HC— 2 AR R Y 25 9y i o
N ZE 20 M8 5 W W B AR 100 ng/mL B AR V30 A
Mg 1.5.3 F1 6 h,

1.3.4 SR ERR AR (PCRO R X H bRt
miR-301b, Ctip mRNA DL f& N % 3 H U6 /)
RNA B-actin mRNA fy 7 9¢ 36 2 7 & SO A& AF -
95 CHiZEPE 3 min, 95 °C 10 5,60 “C 15 .72 °C 15 s,
P38 35 ANE BR 5 HEAT I R i S oy BT OF R 22
B AR Folds =224, AACt= (Ct1 — Ct2) — (Ct3
—Ctd), oy Ctl by 4b #LFE 5 o 7 U L [ (miR-301b
F1 Ctip) (11l S G FRE . Ce2 Sy b AT i v 457 00 5 X1 %
P2 B (U6 1 Bractin) 1Y I 546 3R %, Ct3 Ry
Xof HEAE it v 5 000 66 DT )l R A0 R 480, Ced Sl % BERE
Hh AR 0 3 R X 7 P 2 i RO I R0 BR R T AR A

A H bR S A A X R B K . EETRIIY
FPAIE L 2.

1.3.5 Western-blot Z HEPH 25 X H M Ctip &
HEH NS EA GADPH #E17 Hk 0 5 Bk bric &
BB, LR A B, 25 pg B AL FE R
LI S B[R], 260 mA L2 hy Uik m A &, 1 ¢ 500 (1
Pr) 12200002 ) LR E I .1 h(l $ip) .2 h(2
oo HBRE RIEH AR K EE(HWER SR
WRE-TRE SN ASEAORKEMHENSEO
GADPH & - S5 E MWLE. B8 HHWEAM
X R A,

1.3.6 yH2AX Gyt sesm KOG w45 .
R A H2AX 25 F P A bR 10 240 M P i 48 8 11 L =X
20 A G U 0 R O G . SE IR AR 100 HY A
M K36 15 min; 70 % L BEA M [E =2 3 hs PLikm A&,
1:100C1 $5).1 = 100C2 HO) s FLkRME & WA, 2 h(l
P30 min(2 Hp) s J X 4R AL 5,10 000 4>, FEWF
T AR 25 9 Ab B SR L e G BE R L R FP 26 R
[] o B> S 05 4 R X N A 25 B X BRAL . X G & A
T BRI BE 4] 5 TNF-o Ab #5250 41 N. C.
e UuXt MR 5 miR-301h A& L)) 4% e 52 36 41 5 40 1 9
N. C. & Jexf BZH S5 M Y5 G 9250 2 5 peDNA3S. 1 5
miR-301b #4849 3L 5% Ye X BB 41 5 pcDNAS. 1/Ctip 5
miR-301b L4 H G Ye S0 24 . 52 56 20 A0 % HE A 40
Mo B bnic 5 . T DL B AE I A AR & B3k AT
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I, b RERG T L 45 4 20 MO A B v-H2AX 2R [ /97
PR B o Won e 6 b R AL A i 3 A
fike.

1.3.7 EHRESK ¥ 400 mL F4 8 000 441 Y
BERRERZE 0P 1. 2 mL 100 9 IR A A B M 5 I TR
AR b BEBE G O SRR T AR
WY ML BE. 0. 5 mol/L & i DU & Bk —4H., 0. 5
mg/mL EA# K H 37 CF A JH ok (90

x2

w

mmol/L = ¥ & & FH F %&£, 90 mmol/L ] &,
2 mmol/LZ W LR — )R Ve B B 3 Ik, BRIk
20 min, WRIEJGIEHRIEN 14 V T K 25
min, FWE R 2.5 pg/mL YR IL 2 5E K IE BRI
#IE R 20 min, Y5, A 400 mL X & 7K IR P
i 20 min, SR 1EZSHE BB T #EAT ISR FId R,
I R S5 AR TR R (CASP) 1148 DNA i .
AN 414 50 4~ DNA R,

HEERGHEXNRERAINSIWEF

2R

bl

MiR301b ¥ % 551 ¥
MiR301b i _F 7 51 9
MiR301b 4 T il 51 %
U6 % 5 5149

U6 kil s

U6 il s

Ctip Wi 5% 5149

Ctip K2 L3759
Ctip Kl T U751 4
f-actin % % 7514
B-actin K 1 37319
Bractin KT #7531 9

5'-GTC GTA TCC AGT GCA GGG TCC GAG GTA TTC TGC ACT GGA TAC GAC GCT TTG-3'
5'-CAG TGC AAT GAT ATT GTC AAA GC-3'
5'-TGC AAT GAT GAA AGG GCA T-3'
5'-TCA CGA ATT TGC GTG T-3'
5'-CGC TTC GGC AGC ACA T-3'
5-ATT TGC GTG TCA TCC TTG C-3’
5'-TGT TTC TGT TTC AAC GTC T-3'
5'-GCC ACA GGC TCC CAG ACA T-3'
5'-GCA GGA AAT CCC ATA GCA ATA AT-3'
5-TTT TTT TTT TTT TTT TTT-3'
5'-AGT TGC GTT ACA CCC TTT CTT G-3'

5'-TGT CAC CTT CAC CGT TCC AGT-3’

a5 3 AR RAL IR A B 5/ 3" A Sy

1.4 Sit2#ib P SR SPSS 16. 0 #4454k 2E 17
Goit2F A O R DL o B el R R OR L 4L 1A H
RH K% L P<<0.05 NERALIFE L.

2 % ES

2.1 B #Hig Siha 401 & 5L K41 DNA 545 1 4
Mr FHTNF-o 357 Cib B 41 ) 145 1A FH A B 1R 16 2% i
WO B 4D /E T Stha 20 M J5 . I @ & A4 L N y-
H2AX 3k 7 57K F LA K DNA £ BURSE35 B il
W N DNA S5 82 B . 5 06 BEAL 40 M A EE , TNE-
oA AP R B 1.5 F 3 h J5. BN v
H2AX 12 Rk KF 405 EFHT 0,26 Fil 0. 48
¥, [RIESEY FE S T 0. 58 1 0. 96 f% (P<C0.05),
2544 i 6 h 5, TNF-o ZbH 4140 P iy -
H2AX 2 [ - 35 32 15 K F DL T2 B BE 5 %0 BE 41 A1
Fe G 25 5 (- 1A 1 B),

2.2 miR-301b 44 .miR-301b 1 ] 4 % B 5598 40
Murr Ctip LR FRIR M W H PCR SZ 5 43 1) 46 P
TNF-o b2 A1 X B8 41 40 g miR-301b. Ctip mR-
NA MXTFRBAKNE. FE4WRE 1.5 Ff1 3 h J5, 5XF
HEZHAH LG » TNF-o b P20 40 i ' miR-301b Rk K -
SARITFRET 25.33%F1 38.63% (P<C0.05) (& 2), [
i Ctip mRNA 7K F 40 51 EF+- T 0. 19 F1 0. 37 3%
(P<<0.05) (& 3), 4 Jl%% g% miR-301b £ 4 (miR-

301b BRI 4H) . miR-301b B % B AZ R N. C. (N.
C. 41) .miR-301b HHI 4 ¥ 40 LA B 0 6l 4 %1 iR
A& N Co (il ¥ N.C. 41 2 240 M. 0
PCR il Western-blot SZ 554 il £5 20 21 il Ctip mR-
NA FfI&E A #BKFE. 5 N Co 440 1A . miR-
301b A4 Ctip mRNA Fil i 1 3 38 K F 4300 F
[ 44.60% 1 30.53% (P<C0. 05); 544 N. C. 4
A AH L, 6 41 40 i b Ctip mRNA R 1 7K F-
A5 EFF 0. 34 F1 0. 27 £5(P<C0.05) (& 4), Tar-
getScanHuman .miRBD.DIANA TOOL P } Pictar 4
Tl A= Wy 15 L 2 B0 1000 45 3 R, Ctip mRNA |
3208 & 3214 # R AL M A TR)T 515 miR-301b Y
2 B 8 B A R AL X A Fh )7 4 S 1) B AR & miR-301b
TR E A (B 5) s B8 i SRS R BoR, 5
N. C. 41 4 M 1L , 8% 5 A BF 4= 8 Ctip mRNA3'UTR
M 25 281k (pcDNA3. 1/EGFP-Ctip -wtUTR) I
St O6 B R 5L T E miR-301b 8544 41 41 il
23k 7K T R 19. 53 % (P<<0. 05) ; 5#0## N. C.
2 240 B AE B, 4 5 ERLE 10 H 4p 4 A B v f e 3k K R
EFF0.15 f5(P<C0.05) s SR i i A5 28 28 1 3" UTR 2k
& (pecDNA3. 1/EGFP-Ctip-mutUTR) | 4% 45 3
TR LIRS A A R E K- B 2R
(E6),
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y-H2AX -3 R KA FIF- 4 B B 43 ) Bt 0. 78 £
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2.4 Ctip 2 H R B X miR-301b T i 7 59 40 i &
2 DNA #5243 518 pcDNAS. 1/Ctip i H
X HRE AR peDNAS. 1 5 miR-301b fH 4 M 5% e 2 41
YA DU E A LA v-H2AX ¥ Rk K
DNA £ g AR R IE, TNF-o B340/ 1.5 #1 3 h
Ja s 5L miR-301b B4 M Al pcDNA3. 1 B 4 ffl
AHEE , e Y miR-301b BLl 4 Fil pcDNA3. 1/Ctip it
B A M y-H2AX 8 H 3 R 3k K 2 0 F B
39.02% F1 44. 35% , 5 B [A] i, SF ¥ ) B 4y 0 R B
33.60% Fl1 38.12% (P<C0.05) (& 8A 1 B),

°

°

A it 3k Crip £ X miR-301b #1814 4 Ye 20 40 o v-
H2AX [ FRBKTF I 0B Jid #35 Ciip 2 B X miR-301b £ 41l
W Y 28 0 o R DNA R B B 5% 0

& 8 ik Ctip EFE I miR-301b £ I3 4+ 4H 40 B
i y-H2AX EARIEKEMEE R DNA
BEMEMm

3 it it

TNF-o J&— A X 43 F i R 26 X 10° Ay 5 i
EH 44 R MR S . T i 85 R 2R 5 4
Sk ] PR R 20 R FE R TR Y 9 E S R P K 1 R
PEFYS . TNF-o A HE 40 B 5 . 2 f 40 M 22 14 Py 7=
AR M SR P 4 F (ROD L, X 0y T 4 4 R
B AL BB TP B EL AT 0 AR T R L gl 3L
A I e 1 pl JE ] DUE 3 4R AL B A i DNA 43 -
AT R - 15 e DNA #1451 SClikic sk R, e
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