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Establishment of a stable HepG2 cell line with simultaneous knockdown of nuclear factor-kappaB inhibitors

IxBo, IxkBp and IxkBe genes
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[ABSTRACT] Objective: To establish a human hepatic cancer cell line HepG2 with stable, simultaneous knockdown of three
nuclear factor-kappaB inhibitors (IxBa, IkBB, and IkBe) by RNA interference using pcDNA™ 6. 2-miR-IkBo-1kBB-IkBe co-
targeting IkBa, kBB, and IkBe genes, so as to lay a foundation for future study. Methods: We designed and constructed three
interfering plasmids pcDNA™6. 2-miR-IkBa(1,2,3) targeting human IkBa gene; the three vectors were transfected into HepG2
cells separately and the most effective interfering fragment was identified by RT-PCR and Western blotting analysis. Similarly,
we also constructed and selected the most effective interfering vectors targeting IkBf and IkBe. Then we chained the three most
effective interfering fragments (miR-IcBa, miR-1«BR, and miR-IkBe) into pcDNA™ 6. 2-miR vector to construct pcDNA™ 6, 2-
miR-TkBa-1kBp-1kBe vector, which was used to transfect HepG2 cells and the transfectants were selected by G418. The
expression of IkBa, IkBB, and IkBe in the transfectants was examined by Western blotting analysis. Results: We successfully
constructed the pcDNA™ 6. 2-miR-1kBo-1kBp-1kBe vector. Western blotting analysis showed that. compared with the normal
HepG2 cells and those transfected with pcDNA™ 6. 2-miR-Neg vector, the protein expression of IkBa,IkBp,and IkBe was stably
down-regulated in cells transfected with pcDNA™ 6. 2-miR-IkBo-1kBp-1kBe vector. Conclusion: We have successfully established
a HepG2 cell line with simultaneous knockdown of I«xBa, IkBf,and IkBe, paving a way for future study.
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1 MBFTE

1.1 EZHMHZXFAN pcDNA™6. 2-miR Fl peD-
NA™6. 2-miR-Neg # &I H Invitrogen 2~ &l, 18

F W Escherichia coli DH5q #1 HepG2 4l iy 7 =
A Ak B fE it AR AR AE . TRIzol M H Invitro-
gen 2\ ) 5 i 7% Sk M-MLV | Taq M4 H Promega
2 a) BRI A UD T DNA % £ 5 BUIR B DNA
T & A TaKaRa 23 & 5 10 2 0 L g RE 4R
B H Oxoid 2y 7l 5 Bkl #2iX7) & 1 H Qiagen
/N ) 3 DMEM (Dulbecco’ s Modified Eagle Medi-
um) | B3 RIS 45 I3 8 A Gibeo BRL A Hl
G418 g 1R 5 44 ik #] Lipofectamine™ 2000 4 H
Invitrogen 23 ) ; DNA K 2 H Marker 1 H MBI 2
Al & E IR & A Pierce 2 F);3M JEARIE A
Whatman 28 7 ; i FR 4T 4 R A S&S A #; ¥t
p65.p50.1kBa. IkBR. IxBe —$i Fl ECL k%% &t ko
W ZZ MW A Santa Cruz 22 A 51 GAPDH —#T ¥t i
Lyt — il AR AR AR A A &Y
Brh g A TAEY) TARRHOR MR 55 A BR 2 m) G .
1.2 43 A TeBa. IkBB #7 IcBe #9 3% 28 B F 46 & 4K
oM IR

1.2.1 RIFEZEFRE N &K I GenBank
N LeBa  1cBB Fl 1eBe B9 5K ¥ 51, & 31 fE 7 4 & 3k
RNA S5t RS R B, R 3 AT
PR BOHEAR B TR I (R D, R
B WA T, A A 21 %R
H5 H b5 5 0 G i DXAH XTI, 33X P > 235 48 1l e 2
B ] BN P 50 JF 19 A 4% R (LA IR 5 B R
) TG IR Wk S 25 B0 Al Bl dd g A s
SR H AN SE AL AT IR Bl OB i, 5T 3 3 43 Sl
T SR E D AN R

F 1 $3t A IxkBo IxBp 0 IxBe EEWTFH B B E

Tab 1

Interfering sequences targeting human IxBa, IxBf,and IkBg genes

Target gene

Interfering segments(5'-3")

IkBoa miRNA1 anti-sense
sense
TkBoa miRNA2 anti-sense
sense
TkBa miRNA3 anti-sense
sense
IkBB miRNA1 anti-sense
sense
IkBB miRNA2 anti-sense
sense
IkBB miRNA3 anti-sense

IkBe miRNA1

IkBe miRNA2

IkBe miRNA3

sense
anti-sense
sense
anti-sense
sense
anti-sense

sense

TGCTGTAGAGGCTAAGTGTAGACACGGTTTTGGCCACTGACTGACCGTGTCTACTTAGCCTCT
TGTAGAGGCTAAGTAGACACGGTCAGTCAGTGGCCAAAACCGTGTCTACACTTAGCCTCTAC
GCTGAGCAATTTCTGGCTGGTTGGTGTTTTGGCCACTGACTGACACCAACCACAGAAATTGCT
CTGAGCAATTTCTGTGGTTGGTGTCAGTCAGTGGCCAAAACACCAACCAGCCAGAAATTGCTC
TGCTGTGAGCTGGTAGGGAGAATAGCGTTTTGGCCACTGACTGACGCTATTCTCTACCAGCTCA
CTGTGAGCTGGTAGAGAATAGCGTCAGTCAGTGGCCAAAACGCTATTCTCCCTACCAGCTCAC
TGCTGAATCACAGCCAAGTGCAGTGCGTTTTGGCCACTGACTGACGCACTGCATGGCTGTGATT
CTGAATCACAGCCATGCAGTGCGTCAGTCAGTGGCCAAAACGCACTGCACTTGGCTGTGATTC
TGCTGAATCCAGGAAGGGTTCATGCTGTTTTGGCCACTGACTGACAGCATGAACTTCCTGGATT
CTGAATCCAGGAAGTTCATGCTGTCAGTCAGTGGCCAAAACAGCATGAACCCTTCCTGGATTC
TGCTGCATCTTTGTGGATAACGGCCAGTTTTGGCCACTGACTGACTGGCCGTTCCACAAAGATG
CTGCATCTTTGTGGAACGGCCAGTCAGTCAGTGGCCAAAACTGGCCGTTATCCACAAAGATGC
TGCTGTGTAAGTGAGTGCTTCCAGCTGTTTTGGCCACTGACTGACAGCTGGAAACTCACTTACA
CTGTGTAAGTGAGTTTCCAGCTGTCAGTCAGTGGCCAAAACAGCTGGAAGCACTCACTTACAC
TGCTGATGAAGGGCTGTGTCACCATGGTTTTGGCCACTGACTGACCATGGTGACAGCCCTTCAT
CTGATGAAGGGCTGTCACCATGGTCAGTCAGTGGCCAAAACCATGGTGACACAGCCCTTCATC
TGCTGATCAATGTCAGCTCCATTCCGGTTTTGGCCACTGACTGACCGGAATGGCTGACATTGAT
CCTGATCAATGTCAGCCATTCCGGTCAGTCAGTGGCCAAAACCGGAATGGAGCTGACATTGATC

Bold-faced fragment indicating the hairpin loop
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Fig 1 Map of pcDNA™6. 2-miR vector
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W5 pl SR A 100 pl B DHS o B2 2540 4l
FESA 50 pe/ml o ULEE 2 M 3IE 7 A L, 37°C K5 3%
TR, PREL 5 ~10 A HA HUPE Y B s B Y % E
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PO G e A0 Y, A5 2 AT R TR IeBa, kBB M
IcBe Ay 3L [F TPk,

Pre=nk oxpressine [ L e —

I're=rmak, expressinom e Mk il

Sre. LRI
Dl pre-nifN A !
LTRSS Moauadd | Hya! B

CTHLTS
2 HEFHBEEHETEER
Fig 2 Construction of pcDNA™ 6, 2-
miR-IkBa-IkBp-I1kBe plasmid
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ZH AT pcDNA™6. 2-miR-1kBa-1kBR-1kBe %% 4t 2 H 4
KEHMRBNR,

1.5 Western FP 4 R 69 54 ¥ Western EJ 3k
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EATRE Ay M, ST B D (B R 2% T AL, o 4% S
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R 851k . P<<0. 05 RARZEF AR FE L.
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miR-1kBR(1,2,3) Al pcDNA™ 6. 2-miR-1kBe (1, 2,
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S R N R KN =2
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Fig 3 Results of plasmid extracting
M: Marker;1-3: pcDNA™6, 2-miR-1kBa(1,2,3) ;4-6 : pcDNAT™6. 2-
miR-TeBR(1,2,3) ;7-9: pcDNA™S6, 2-miR-1kBe(1,2,3)

2.2 TR

2.2.1 mRNA K-F B ER 9 B g s LAY T
WA & pcDNA™ 6. 2-miR-Neg X} I8 2% (A& 4 4
HepG2 41l 72 h J5 , £ ILAIHfE mRNA,RT-PCR %5
R BRTEE XA B 3 AT HhBARPHE 1~
2 AR B BT RCR . B S mRNA K
SRR 80 % LA B (& 4)

2.2.2 EaRAT  REE X IL A TR R X
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72h 5, IRB R E L, 8 Western B3 46 )
LicBa  IcBR il IxBe 194 F1 R k22 1k, 45 R R WA £
XPRAFEE B 3 AT BT IHAH 1~2 D HAE A
AEAGFH TR . EAREETH 80U L. 5
mRNA KFEF a5 R —3, Western EIIT 22 & 45
(P 5) 75 S e e T4 1 UKk 2 55 %0 B AH Lh B vy 5
HWEH RSB E FTH. 2R EA%IT%2EX
(P<<0.05, & 5), 4l A A T AR
pcDNA™6. 2-miR-1kBa(3) ,pcDNA"™6. 2-miR-1xBp
(1) Ml pcDNA™ 6. 2-miR-TxBe (3) ¥4 7t = 3 [H 3 [H]
T A peDNA™ 6. 2-miR-1kBo-1eBa-1kBe . I
3. HepG2 RREMME A .

| i

| K —

lkHE —

1K —
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Fig 4 Inhibited expression of IxBa,IxkBp,and IxBg
mRNA in HepG2 cells transfected with interfering plasmids
Neg: pcDNA™S6, 2-miR-Neg; 1-3: pcDNA™ 6, 2-miR-1kBa(1,2,3) ;4-6.

pcDNA™S6. 2-miR-1kBB (1.2,3) ;7-9: pcDNA™6. 2-miR-IxBe(1,2.3)

LA = e i m— m— 0] —

5 THEGEZEAKEXNBHNERRENIFER
Fig 5  Expression of IxBa,IkBp,and IxBe in HepG2 cells transfected with interfering plasmids
Neg: pcDNA™S6. 2-miR-Neg; 1-3: pcDNA™ 6. 2-miR-IkBa (1, 2, 3) 5 4-6: pcDNA™ 6, 2-miR-I«BB (1,2, 3); 7-9: pcDNA™ 6. 2-miR-IkBe (1, 2, 3).

* P<<0.05 vs Neg control group;n==6,x=+s
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Fig 6 Identification of HepG2 cells transfected with pcDNA™ 6. 2-miR-IxBa-IxBp-1kBe
1:Normal HepG2 cells; 2: Transfected by pcDNA™ 6. 2-miR-Neg; 3: Transfected by pcDNA™ 6. 2-miR-1kBa-1«Bp-1kBe. * P<C0. 05 vs normal

HepG2 cells;n=6,r=%s
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