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Construction of miR—29 expression plasmid and preliminary identification
of target in HBV —related HCC
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Abstract: Objective MicroRNAs (miRNAs) are a class of non-coding. single-stranded RNA molecules and play
important roles at the post-transcriptional level by imperfect base-pairing with 3- untranslated regions (3-UTR) of
target mRNAs. In a preliminary study. we found that microRNA-29 (miR-29) was significantly down-regulated in
HBV-related HCC cell lines and HBV transgenic mice compared with their corresponding controls. Methods To
further study the functions of miR-29, we amplified the precursors of human miR-29 (miR-29a, miR-29b and miR-
29¢) gene by polymerase chain reaction (PCR) from the HepG2 genomic DNA, and then constructed miR-29 ex-
pression vectors pS-miR-29a, pS-miR-29b and pS-miR-29¢c. We combined the results from computational predic-
tions, mRNA assays, gene chips and dual luciferase assays to identify the target of miR-29. Results The results
indicated that miR-29¢ directly targeted TUBB2A (tubulin, beta 2A), which were significantly upregulated in
HepG2.2.15 cells compared with HepG2 cells as well as in HBV-related HCC tissue compared with NT. Conclusion

The results would facilitate further studies of the functions of miR-29 and target genes during HBV infection and
carcinogenesis of HCC.
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1.1 ##

20 6 40 R B 3% - HepG2 JHT 98 40 i Bk , A 52 56
FORAF . WZMMERE SR TS A 10 %088 4 0075 1Y =
B DMEM 15 F2 36, 20 EEAE K T 25em’® 19— K
PEREFR M P, 37 (C.5% CO, &M F.2~3d &
0. 25 %0 I 4 1 I AL 12 18 1 . HepG2. 2. 15 JiF
FEAMPE 5 4 DL HBV B4, 7] 5%
LA B 0 52 I AT A B 7 A 52 #E 1Y Dane’s i
b, HepG2. 2. 15 M@ MIARIA B ATCC, 41 fu %
RIEFETFTEH 10% IR 4F IME . 380 pg/ml G418 1Y
MEM 5 @85 fe e rh 78 37°C (50 CO, 415 546
WS, HepG2. 2. 15 20 i 75 5% 752 9 522 20 2
BEAE K 4 3~4d £ 0. 25 % HEE B BEH AL IE10 1
",

44,22 XF HBV 42 555 A 40 H 1
IR 248 N7 = B JIF B AR T R U R BT & 1) I
(DA HA (N JF ARAF T —80°C 8 .

1.2 7%

1.2.1 AYERB¥HIM miR-29 (YIEH it
WG B 207 3% B W 08 % (TargetScan:
http://www. targetscan. org/; Pictar: http://pic-
tar. bio. nyu. edu/; miRanda: http://microrna.
sanger. ac. uk/) X} miR-29 T] GE 7 #5 iY) 48 3k A 17
TR X 55 255 43 H 38 2k R D ) e vE R S SR
for 2%, Pk AH OC By 8 B L JF R RNAhybrid Cht-
tp://bibiserv. techfak. uni-bielefeld. de/rnahy-
brid/) B miRNA 5 5L A R 454 .

1.2.2 miR-29 HERBEEME  EIRMKE
Sanger miRBase $UHE 72 i % B9 miRNA 045 AR 5
pri-miR-29 JFFN BT 519, I AE 519 5% 43 ) ek T
W YIEE BamH [ F1 Hind [l /% B Y10 25 K 8 37 il 3
GIFA LR 1), 5193 B b st 48 KA F A .

K5 #E4T PCR 4734 , PCR 973 7 ¥ ] BamH [ F1
Hind Il XAV, 4646 RIS S 55 2840 [8] il 9 14 2% 44
pSilencer3. 1-Hlneo # £, & 7= ¥ % b K7 #
B DH5a, 88 J Bk 2% PH M 52 B, 43 0 #F 47 PCR ¥~
B, U0 RN B AE , AR A IE# 1Y has-miR-29 ik
Ak,

1.2.3 RT-PCR il miR-29 #8 3£ K 7 mRNA 7K
Wik Trizol 3543 5 B2 WU i 40 i R HepG2
il HepG2. 2. 15 5l JRFRAS 19 & RNA, 224MR I
T 2 0 RS A M R KR DR RINVAL 9 ¥ 5 R 4
;-8

Fl H ReverTra Ace qPCR RT if #| &
(TOYOBO) ¥4 FT # B RNA #47 cDNA 14 1.
AR 2 (20D 41 F ¢ B RNA 100pg-Tpg. 5 X KX
WESERL N % vh R ApL, RS S 1pL, Oligo (dT)
1pL, DEPC /K #h &2 2] 20pL. ¥ bRk RIE S,
PCR X I 347 2 %% 5, | B 4% 4 37°C 15min,
98°C 5min,4°C f#7F,

PCR JZ ¥ f& & (20p1) 41 F : 2 X PCR Buffer
10pL,10pM L3I # 0.4 pl, 10pM F 751 4
0.4 pL.cDNA 1pL,EDPC /K 8.2 pl., PCR [
%Ak 94°C 2min;94°C 30s,55°C 30s,72°C 40s,30
MEFR572°C 5min,4°C 277, R LA B-actin #T
FER N Z xR

B 10pL PCR #8479y, i 2L 6 X 1 #E 2% nfs
W, AR . 43l ERET 120 & EB B B AR b
BERE, [A A B AE DNA 4> Marker 2000 F T 45
& DNA FBR/h, 100V 48 JE HL YK 30min, 175 B
AL WSS IRt .

%1 #®HEHELE miRNA 3| 4 F 7]

Forward primer Reverse primer

TUBB2A-1 5-ctteggecagatctteagac-3' 5-gagagtgggteagetggaag-3’

f-actin 5'-acactgtgeccatetacgagggg-3’ 5'-atgatggagtigaaggtagtitegtggat-3'
TUBB2A-2  5-tggtacceatggacgagatggagtica-3  5-geagatctggagticcacatcattacatcaa-3

MiR-29a  5-ataggatcecgaccttetgtgaccectta-3' 5-cgeaagcettaccacatgeaatteaggtea-3

MiR-29b  5-ataggatcccagecctgtgtaacctecte-3' 5-¢

caagctteteteccaaaacccaacaaa-3’

MiR-29¢  5-catggatcctegacaccateagtetgete-3 5-gegaagettctgetttteecectacatea-3’

1.2.4 P TUBB2A £ikEHMAMHE K
GenBank H#EJEH TUBB2A 193 K 51, % BUA
& 5 has-miR-29 VC g i) — Bt P 413%& 351 41, 76
514 5" %t 43 1 2 3 N U1 Kpnl A1 BelIIT 119 il 1]
I AR I (B S L% DL 513 At st
ERANFIG . SRIG AT PCR §7 84, %} 9 38 7= )
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AR pGL3 control 43 3l #E 47 XU VI . f§ VI )5 F
TT 3 FE F 7= W 5 A e Ok ok B o 1 A 9 i) F
1 PCR 14, Filg U) #9030 , 5 J R A5 1 86 19 3%
KR,
1.2.5  REOLIME WG HifiEE% S5 miR-
NA 7 2 8 5 A S35 R, 8 e 0 76 B0 40 i
H A miRNA (9 R 5 88 3 R 28 0% 22 i 4 5
FEH L5 Yy HepG2 , i 1o iz 25 J PR 38 35 7K F- K T
miRNA 5§85 ] i AH BAE R .
YL — K, HepG2 A0 MW LA 1.5 X 10°
A/ FUR MR B 4 A T 24 FLEE R AR 4K 8500 ~
90 Yo B FEATHE Yy o TR I 55 Y ™ k% 432 IR Lipofect-
mineTM 2000 % W] 45 #E 17, e 5 BokL 19 5% 4 . 4
fLH 450ng ik i &, H A pS-miR-29 H 300ng,
BG4 FUBL 100ng FIXS IR FORL 50ng
e R 5 &R 48 K, SR ] Promega
) Dual-luciferase %¢ ) 2 fiff 4z 75 5& KRG U 2R &t L 4%
R & U R, B R AN R . A% U HepG2 41
fiL 24h J5 FH PBS ¥k 1 i 40 i, 2% 5 45 L gk o 34
R 100p L =¥ 20min, W B AR F) 1. 5ml B0
B 12000rpm B0 20min, B 30 L 2L 7= ) H

2N 1A 2 Firefly 2¢ Y6 fl Renilla 2856, 4
Bk A8 45 8] Firefly 2¢ 6 K i fl Renilla 2% & i
28 HGAE , FH Renilla 96 R EFIEC(EX] Firefly 2¢
HEMHCHEITH—b., BALKEPEL 3
U P8
1.3 %itF oM

iAWY s % 3 A E L. BN LKE
2 3WLERUL x+ s Fn,RH Graphpad Prism
5.0. Siit 2t AT GE it 40 M, P<<0. 05 A i 25
SHA B EE,

2 HR

2.1 miR-29 A48 % e K A 49 i it

it A W ME BE T miR-29 B HE 3 [N, HE 3
DRI 0 32 22 DA R ) mRNA 3'UTR f77E 5 H
Fr miRNA 1 [ 5751, 4% A [m] 5 95000 55 2% AT e 7
BRI ™ B L A E AR 25 S DR O T ) 4
FEDA AT BN A W], FRATT I8 A R 22 A T 3l I 4
RFATLRG S0, IS5 6 B & 2 S 1) miRNA
FE IR AN EL BRLE R B OR & 20 . W1 22 FLll miR-
29 FE L & TUBB2A , TN 45 5 0% 2,

*k 2 ®HEEEL miR-29 & A

predicted consequential pairing of target region(top)and miRNA (bottom)

seed match  context score  Pct

Position 75-81 of TUBB2A 3 UTR 5
hsa-miR-29a 3
Position 75-81 of TUBB2A 3 UTR 5
hsa-miR-29b 3
Position 75-81 of TUBB2A 3 UTR 5
hsa-miR-29¢ 3

. UCUACUUGUAAACUAUGGUGCUC. .
UUGUGACUAAAGUUUACCACGAU

. UCUACUUGUAAACUAUGGUGCUC. .
AUUGGCUAAAGUUUACCACGAU

. UCUACUUGUAAACUAUGGUGCUC.. |[I]]]]
AUUGGCUAAAGUCUACCACGAU

7mer-m8 -0. 23 0. 44
[ITTET

7mer-m8 -0. 23 0. 44
[ITTET

7mer-m8 -0. 23 0. 44

2.2 TUBB2A /& s AR A b 89 Rk T ik
HBV HT# 40 i 22 HepG2. 2. 15 1, #L 2L A
TUBB2A W REME LI CinEl 1 #F— 208
HBV 84 119 98 21 20 B0 55 10 I R A AR, & 3R
FEILP] TUBB2A ik A BT CAnE 2) X 5
BIERE R SR -8R L.

M HepG2

HepG2.2.15

176bp TUBB2A

K1 RT-PCR # il % 2 F TUBB2A 7 FF %% 40 j % th &
M:DNA Marker DL2000 N % 44 T.J& 44

M N TN TNTNTNT

M2 RT-PCR #l & & & TUBB2A 7 Il & A7 A & 89 %
M:DNA Marker DL2000 N.J& % 44 T 4 4
2.3 miR29 REH AWM EL %R
FI ] pSilencer3. 1-H1 neo vector 43 il ¥ &
miR-29a,b.c B FRIKBA, LK A3 54T PCR
Pyl EEO) AT K. S % E, A miRNA
ik AR IE #5300l A 44 8 pS-miR-29a, pS-
miR-29b Al pS-miR-29c, BEYILE S LI 3.
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M1 2 3 2.4 RAREXREROGHES LR

FIH PGL3 vector ¥ HE L3 [H TUBB2A 1%
KRR FE A AR Sy 54T PCR 9731 L il U1 AL
Y, U b A R DR 3R Ak A B IE A L A

%% pGL3-TUBB2A., F45 5 LA 4,
ATAGGTACCCATGGACGAGATGGAGTTCACCGAGGCCGA

GAGCAACATGAACGACCTGGTGTCCGAGTACCAGCAGTA
CCAGGACGCCACGGCCGACGAACAAGGGGAGTTCGAGGA
GGAGGAGGGCGAGGACGAGGCTTAAAAACTTCTCAGATC
AATCGTGCATCCTTAGTGAACTTCTGTTGTCCTCAAGCA
TGGTCTTTCTACTTGTAAACTATGGTGCTCAGTTTTGCC
TCTGTTAGAAATTCACACTGTTGATGTAATGATGTGGA

ACTCCAGATCTGCGAT
2.5 MEKRLHN LR

TE HepG2 40 M . 3t 5 4 pS-miR-29 5
pGL3 -TUBB2A J& . ¢ )t & [ (1) 38 1k L X} 18 41 %
T 2 /%% 30 miR-29 M T &5 R LM 966
ZEEHFIE . TUBB2A 20 5IJ& miR-29 Ay B 4 4 5t
B3 pS-miR29 41 A oy W B 41 i LA 5.

M:Marker DL2000 1.4.7:pSilencer3. 1 Ji# 2:pS-miR29a Jfi #
5:pS-miR29b 4 8:pS-miR29c B A 3.6.9: EH 8y &

70 80 90 100 110 120 130 1
LCCCCGACAGCAACATC AACCACCTGCGCTOTCCGC ACTACCAGCAGCTACCAGCGCGACCCCACCGCCCGACGCAACAAGCGGGACGT

|

I N m

B 4 pGL3-TUBB2A3 % 4 i 4 th 0l 5 [ %

1.0 3 it
f 08] —L JEAE K miRNA [ A ) 2 ) fig F 5% 2 — 4
- * P<001 A P4 5 miRNA (1024 912 3 45 50 T )
i WY, IR 76 miRNA BF5E 525 e 3 FH 0 4
5 04+ ** miRNAs (971 , 25 B30 1f 208 3 36 # 0k 1 o1 %
£ 024 SR A 3 RO, T RNA A 555
= 0oLl . % RNA 175 e T R A o 2 iR A B 5% L8 ) v 4
D Y 7B, S BB e I 51 AT 2 R I e 5L R
P Fl 15 R 2 T 10 200 B 5 Bl A, (75 I P
W5 %% E TUBB2A 5 miR-29 8 0 % k4 2 4 AR A PR T L B 3R 3K A A TR R T AR A

IEREY 8GN A G AT TSR AL TR R 7, B
K2 BB 5T R A A BE 32 18 miRNA #9435
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R IEAT miRNA R RSN 5E T A BIF 5 AR
Ty AR 2 T REF A miR-29a.b F ¢ 1Y T4 FRL, 4
x4 N pS-miR-29a. pS-miR-29b ' pS-miR-
29c, b CHREE, N — 2 5E miR-29 7E
JHF968 2 15 R R e R i A ) D RE BE 0 T Sk
HE W E B AT 2 micRNA IJREAF T BB 7
e, HET AT & BRNE 52 /) MicroRNA #E3E [R 2 J&
PIA Y {E B2 7000 3Rt 8 H F MicroRNA Fl
3L PR 22 18] ) D REAR T 32 33 2 I R 152, H
A YE B2 IR R BEMERR K %E MicroRNA FHE
FERPEHI G & L 38 75 22 45 4 At Jy 18 1) 58 R A1 £k
K. PO I A S 9] 4 8 57 meiorRNA X
SELRR R B . RIOTA A E B
SEREEEHE K R G0 BN T miR-29 RE S
Sy S H B4 TUBB2A-3UTR }Eﬁh%%%iﬁ

T3 miRNA #EEE K IF o5 Ho T fg 2
BIFSE miRNA B — P #0k, X &ﬁﬁﬁﬂ’]ﬁ?(n

STFIRMT NG, EL LA T miRNA @it
R B TR 3R TR 0 A A M e L O
FURRIE | 45 W AR OG . 7E IR L miR-34a il
1 CCNDI #l CDK6 /Y 3-UTRs 47 445
PEANY, miR-122a 35 [ 5 25020 Mo 8 30144 2 (1
G1 A3 B k2 HCC Kk iy = 20 BAL I,
miR-21 A DL 2 M5 PTEN YRk, 5%
n JHL T 9 A A R U T B B T 4 I 1 L DA T 5
JFF 9 1) 346 %*ﬂﬂfaﬁ“” AR AT
FIFHAYE B 2% . microRNA i A 38 B/ B DL &
W6 &R G E B fE HBV A G I 9@
TUBB2A 2] & miR-29 A B IL N, A5
UESE . 7E HBV AH G i h A1 TUBB2A (19 3R 3k &
LU, XEH microRNA 8 4538 1 miR-29 193%
BT A —2, W miRNA T8 H £ B
JE B, 25 A miR-29 7 98 40 A b i 1K 28 3k, 4
miR-29 1] GE 18 i #1 l TUBB2A 2 [H 7£ HBV A
3& HCC &A= & J ik & bl 8 45 78 H L (B LAl 8
it — 55T
FEATT—A miRNA #9585 K — A~ 2 B —
AT — AL R AT E A miRNA A B A
FH o 20 B0 25 02 2% (R DR 4 W 2%, 7R SC B0 o B b, 3R

1% B TUBB2A 37/ J& miR-29 ME— i) £ 42 # 3%
PR B A AR A AL R, PR ke S50 LR HIE miR-29
(1) L Ath 0 32 R ) 38 miR-29 78 HBV A 56 JiF o o
AR R e AT A
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