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Abstract

AIM: To investigate the effect of recombinant
lentiviral mediated RNA interference (RNAi)
targeting the fatty acid binding protein-5
(FABP-5) gene on cell proliferation, apoptosis and
invasiveness in human hepatocellular carcinoma
cell line HepG2, and to explore the possible
underlying mechanisms.

METHODS: Three vectors carrying short
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hairpin RNAs (shRNAs) targeting the FABP-5
gene (FABP-5-shRNA expression vectors)
were constructed and selected for the most
effective one. HepG2 cells were divided into
three groups: an experimental group, a normal
control group and a negative control group.
For the experimental group, HepG2 cells were
transfected with the recombinant lentiviral vector
(LV-shRNA-FABP-5), the negative control group
was transfected with a control lentiviral vector
(LV-shRNA-NC), and the normal control group
did not undergo any treatment. The mRNA level
of FABP-5 was analyzed by reverse transcription-
polymerase chain reaction (RT-PCR) and
quantitative real-time polymerase chain reaction
(qPCR). The relative expression of FABP-5 protein
was analyzed by Western blot. Cell proliferation
was detected by MTT assay, cell colony formation
was detected by Giemsa staining, cell invasion
ability was assessed using the cell invasion
chamber method, and cell cycle and apoptosis
were observed by flow cytometry (FCM).

RESULTS: FABP-5-shRNA expression vectors
were transfected into HepG2 cells, and
fluorescence analysis indicated that > 90% of cells
showed fluorescence signal. Compared with the
normal control group and negative control group,
FABP-5 mRNA and protein expression was
significantly down-regulated in cells transfected
with the three shRNA carrying vectors, with the
LV-shRNA-FABP-5 having the highest efficiency
(P < 0.05). HepG2 cell transfected with the FABP-
5-shRNA had significantly reduced proliferation
and invasion compared with the other two
groups (P < 0.05). Flow cytometry analysis
showed that the experimental group showed
obvious apoptosis (P < 0.05). The percentage of
cells in G,/M phase significantly increased in
cells transfected with the FABP-5-shRNA (P <
0.05).

CONCLUSION: The high expression of the
FABP-5 gene could be silenced by RNAi, and
RNAi-induced FABP-5 knockdown could
effectively inhibit the proliferation and invasion
of HepG2 cells, block the cell cycle in G,/M
phase, and significantly increase cell apoptosis.
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BHH: AT RARNAT R ARG T L0127 584k
TR AT FEHep G248 i, v & % s Wy B8 45 6%
¥ -5(fatty acid binding protein-5, FABP-5)%
I R T AR R ) 6 R B AR R AL

Fik: ME3IAN LG FABP-5 % HshRNAF AR,
Jt 0% it h R R 2 ¥e b ¥ HepG24m o A
340: LIl AAFABP-5R W% €413 5% &
FAL(LV-shRNA-FABP-5) 2 #HepG2 4 fitL;
P b R 40 R = 1% % A B (LV-shRN A-
NC4) & FHepG2; = @ AF AL EF 355, o
FART-PCR. 52836k 2 FPCRAAMEFABP-5
R EAmRNA® &k ; Western blot3 K4 m|
A mFABP-5% g #yAast kis; MTTik
M T AR SNIG I AL B, Giemsa$ & x4
w2 R L TETY R IR & F kA A
2B 2 BB R SMME 2 ) R R s B K (flow
cytometry, FCM)# il &40 4\ 38 74 A= 8 =
# AL L.

LR @ I iEM A M FABP-5-shRNA
FAEBAR, BFAIFFEHepG24m i, 3% B4
ALK Bl B B J F>90%. Real-time PCRA=
Western blotZ R 4% A= &G 3 B 40 A= A
PEsT PR 4E, L2 6934 $2,5 FABP-5-shRN A
F#/35) F, LV-shRNA-FABP-5(1)¥e & F
FABP-5 %3k 8 308, % 5.3 (P<0.05), 75k sk
A RS s MTTR S R+ ShMmie
490 nm# 69 B (AVEAEAEF G F1-5 R At
AT TR, = xR, £ 38 %t
F & L (P<0.05). Giemsaf & k45 R L7 £
i HepGRa ML) ta f by 3G AL h A B T
B (P<0.05); tmfpfz £ E R 27 558
% B8 o [ e T R L AR G, ST B 20 4l L6 42 2 )
B 2 % 5 394 (P<0.05); 7 X, 28 f 3 Al &
I, 5% B 40 04 2w R AR 3T T A M 3t BB ZE 3 L T A
R A9 T (P<0.05). KIGLAIR AT BA., =
G RAG/MBEK, G %4, ZHEA%
it 5 & L(P<0.05).
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FIERIA KR BT, Bl — 0 i
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BT, 5. TUMAABP-5 R N\ FHEHepC24NEE0RAN ol
U 12.2 *%o-% % (puromycin) AL 2 s f: WAL ISz M4 £

1.1 4 AFHEHep G241 MR i 35 L5
D AR A BR 2 75 shRN AFE 5 5 A0 3 Ff [7) i
Wi 4k (1 79¢ 6 8 H (green fluorescent protein,
GF P) MMM 25 28 Bt 1 07 1k A 10 [ FA B P-5 55 K]
TUER 2 2H 18 9% 5 ORI LV-shRN A-FABP-5(1,2,3)
J otk B 23 B 020 T UKL (LV-shRN A-N C) 3
B b LR R R R A R 24 DMEM,
WML £ 22 i (phosphatic buffered saline,
PBS). fA4-1MiE¥HHHyclone/A H]; TRIzol
M EHInvitrogen/ d; 3 4% 7 & W H 3€
B FermentasA &]; 2 € P CRIA &I H
TaKaRaFEAEY TIE(KE)ER AR . DNA
Markery B )7 I R &AW RHECAH R 2 Al
Western blot X IPAHMI R AR 2K HF R Pt 4G
(phenylmethanesulfonyl fluoride, PMSF). SDS-
PAGEHE H EFEZM(5X). BCAE AR
MR G R AL) . 20 X TBSZE MR & 41
HILT 28 = RAEWE AR T, PVDFE B
FEHEMilliporeA 7l; MUK FAFEPIFIR Nasel
HFermentasA a]; MU HEEBDA
Al ARG WU I B B 2 A w5 9 TR
T HeBioscienceAr]; BEMEMTT). —H
FEHA(DMSO0)¥M H At 5T Solarbio B35 A R 2
H]; Giemsa Yy (ECMS550)0 H 35 E Chemicon
Al AR ZRLE R HCell Invasion Assay
Kit(Chemicon International Cat. No. ECM550);
FABP-SHIGAPDHZER 51 W) i bifg 4 LA
TREAF AR RITANFABP-5H 5 LA H
FEH Abcam A 7]; B HTANGAPDH 5 5e B Hi 4k 1
HAt e A ER A R A A.

1.2 7%

1.2.1 Zafe3g et 4 4637 C. 50 mL/L CO,
AR, K AT 40 R Hep G2 5 10%fR 4 1
I+ 100 U/mL7e %0580 2 IDMEM 3 77 56 ik
ATHEFR. BEALIZG AL ) A K T 4 342
352073 I A Lv-shRNA-FABP-5(1,2,3), BH X}
B4 0 A (LV-shRNA-NC), 25 [ % I 2H 5 4% 9%
B YLRT12 DR A A e 4 il R HepG2
HEAT IRBEE AL, T B P S i e b T 6 FLAR (41 i
295X 10%, 37 °C. 50 mL/L CO, ¥+ 561: 9%
FrAM M Rl A B T B 2920%-30%HE AT i e, 5L
HIAPolybrene J S 4Ll s, 4 YL G B2
(multiplicity of infection, MOI)y10. R4 ¥%3 4
HE AL RFERCEIE DS T ERE R, ¥
9496 hJm 9t uE, e e Jn4-5 AR,
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3643 BN IA B 2K IR i & TARIREE, RIHepG241 /i
LIS AW b P48 W5 AL T I AR IR .
L7 higRFLINA3 pg/mLIFER TR, ik
HARE 4k, Z 5 50,1 pg/mLIER 2
R R IR Rk S R AN .

1.2.3 8% L2 ZFPCR. RT-PCRAN
FABP-5A W #¥ymRNAk X &: HPrimer
Primer 5.0%/F ¥ it 514, FABP-5 LiiE 5| ¥:
5"-TGAAGGAGCTAGGAGTGGGAA-3', Tiif
51¥): 5-TGCACCATCTGTAAAGTTGCAG-3',
718 B212 bp; WZGAPDH Lol #:
5"TGACTTCAACAGCGACACCCA-3", FiF5l
¥): 5-CACCCTGTTGCTGTAGCCAAA-3', § 1
JrBt121 bp. TRIzolVE 73l FE X SAHAN ML ERNA,
FI S NcDNA, AR H3NEE L. K
22 Wik, GAPDHFERIVE AN S, 2Bl
BRLFABP-5 mRNAMX RIE7K- Kl B )
FABP-5 mRNAZIRAE L, AT ] B 2552 15
R HRBOR, B e A R HE AL

1.2.4 Western blot# M FABP-5% & &1k : B 51
AR AN A, FIBC AR & 25 4140 i e &
FRE, BT-80 CIRAF&H. B MEE L
FE, £12%SDS-PAGER I HLVk, 2855 2 PVDF
[, TBSTHEC 5% i g Wik 5 PR, =R A1 h.
FIFABP-5. GAPDHM5KE—4i4 C FiFE i
W, H2RTBSTHAE3 K, 5 min/ik. Hik FiHE
AHRLZH01 h, TBSTHMEES min/iX X3k, FHECL
b RGN R B R ED AT SRECEHE AT
Sl KEEAE 0, BMEOMENREE = BN
W T K EAE/ N S i K E AR

1.2.5 MT Tk A 2m o3 78 5 050 K
eI A i R AL R, e R R AR E R
AN, BeFT96fLIR, ASHEIL, ML
100 p L0k 2982000 /4L), F55K964L
W, TSRS d, B37 C. 50 mL/L CO,
B FRfaRE IR, AR S B2 R 4R, Brar 2 bt
4 h, FFLINAL0 pL 5 mg/mLEIMTT, 4 h/5 W
FREFEW, FMALIIA100 pL DMSOZK 11 .
PR% 8 HR ¥5-10 min, BEAR1X490 nmASIIK
FEQAE, S ZALI-T 3%, 2Kl 2.
1.2.6 &m0ty SI%T m(Giemsaf &) KXt
B KA & A 20 B 22 ST Ak, e A G IR AR
A, MR 3 AL T o FLAR R, FE4H
W3NS, BRI A E RS R R R 14 d
B K 22 K0 v B TR A 2> 504 2% 1k SRR 4

A PR AT A
FEER AN,
FABP-5FRALAE A
RS T & A
ik, KR A A
&I I B A o
M2 ki, tA
K ILFABP-5 & &
KF L5 TR B
W, SR
Bk FH, T
FABP-57T #6538 A
B R AR BT
R BEER ST,
HBRH—AF
B0 Wy S TR A
TG 4 A 0 IS AR.
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J% % HARFABP-
5-shRNA#AA
A EHepG2%m
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BEIFS

B3

LV-shRNA-FABP-5(1)
LV-shRNA-FABP-5(2)
LV-shRNA-FABP-5(3)
NC(Negative Control)

5'— TGGGAAGGAAAGCACAATA-3'
5'— ATCATCACTTGTGATGGTA-3'
5'— TGAATACATGAAGGAGCTA-3'
5'-TTCTCCGAACGTGTCACGT-3'

FABP-5: REZESIHIRGS S EE.

1L FPBSER AR, 2 5 R [ o 41 30
min. PBSYRZAME IR, GiemsaZe4H 20 min.
Jei v BT AL
1.2.7 iz & 50 ELHEEAN T, BiREE
JHCE 5 77 A6 P LA B E IR, IR G i S 7R
BRI, Z G DR /N O 2 RE FR2,
NG HIEEEFBSEIEREE FT=d, R5
o A - S AR K I % 20 40 i B AN RN
W RS FRFE RS 9R24-72 h, BIFHTHR A TIROK
g DL BRI IR AL, A T RRE LR 22
S, G R BRI A AL KR AR IEAE
Giemsa#t i 20 min, FEER TR REEFE
NG, B ARANPIFE— A KK, g
W B HPBTRAY, S . 285 H
200 pL 10 mL/L IS FR VR, AT IIA 50 (H.
1.2.8 2mfe B 24l K & 2 A B 4P T-6 LR
oL AN AR K A 7 6 TR 2 0% R 34T i 1
77 L35, BREGE gt i, A3 EAL, Bodf
X L. 4 CHAPBSEFAIMIITIE IR,
B IFICEGIE. SRI54 C T EI700 mL/LHE 20
BE[E A A /01 h, B0 JE R . E A
100 uL RNase, 37 ‘C/K¥#30 min, #8548 F- N
AS500 pL PIZME, =EESGHF E30 min, EHLE
AT,
1.2.9 AKX mepien e d o= SHMBE
JERGIEAG IS, WM, B0 Idfsr £ BIE, A
W3 NEAL. PBSBEEAMMIUTIE 1R, KRG 1 X
Staining buffer® &AM MIPTIE. PAHMEH 100
uL, JIAS uL Annexin V-APCHefh, =i
10-15 min. FB 2R EAVE S, UG, 58
IEEIK.

it A0 N HISPSS16.048 i HfF AT
SIAT, PR T TR P A ) E R P A 56
HoARTH TR 2 4R LR 1R R 07 22 i
(One-way ANOVA). SEEGEi#E Dimean+ SDFE IR,
P<0.05 9% 57 BA G L
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2 FR

2.1 3k RRABIINE )% A 7 A Hep G2 4m sk &
TERGL G HMOL = 10095644, K3 F8 i ELV-
shRNA-FABP-5(1, 2, 3)F1 ¥ 1% HE 4L 18 5 B LV-
ShRNA-NC/ZJHepG241 i, 72 hJ5 13 pg/mLi¥]
WA FE R AL HE, 96 hjGGFP(SR LR A)RiL
R E G o, 190 T YL R >90% (T R Gy
F>50%, HIPTIGUE AN IRPESE &), 34 SR 4%
A REE R8N R e, S RGFPROL
B3 5] —5, GFPYW IR A RIARE T &2
A ().

2.2 FABP-5 mRNA kA #= i ik A sk e 5 K
RT-PCR. SEHF %% 8P C R ERN H 1)
FEKFABP-5 mRNARIZIE SO, AT HI %4>
BRI HRBOR. 3 SEEG 2 AHR T 0 HE A
FIBATEXT L, FABP-5 mRNA [R5 B /b 2
>50%Lh I, ZREA SR L (35P<0.05). H
HHLV-shRNA-FABP-5(1)ZH(R1 15 # 55 )FABP-5
FIE IO R B, 1£85%LL F. I NZEE AN
BRI RO 5 (3R L, 2, F2).

2.3 Western bloti| £ FABP-5% & K-+ HGAPDH
TEANZ, SKRHE3/MHEAKDL. KD2. KD3
(1) £ 1 AE O R 08 B 43 i) B 9 4 ot B A 2D T
88.28%-. 63.28%K167.97%, =76 Giit 25
X (P<0.05). ][5 HLV-shRNA-FABP-5(1)4 2
5T AP R 2 RURE BT B o R A R
EX IR, FABP-58 H R IA/D B 8 4 5ilik
88.28%71188.81%, 7 1 H AT Gt it 5 L (P<0.05).
IF o B ZE R 2 o R AR L i 22 R G
= (P>0.05)(13).

2.4 a3 E LR E MTTRISE REH, 52
56 2H v 24 i 164 5 400 1) 25 W ik 52 B AL A o 1H
SAAEF L 20 3. AFISKI, S2U6 41 o
F 56 e 2H R BH P R 2H.(0.254+0.01 vs 0.35+
0.02, 0.34+0.02, F = 55.56; 0.35+0.01 vs 0.54
+0.02, 0.52+0.01, F = 270.56; 0.43+0.01 vs
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B, 5. NAFABP-5EHI ATHEHepG24BEBY &0 183
mi:A2E
ABREREN,
FABP-5 RNAF
5 FT 5 2m R R
#3213 3] A R

1 ShRNAISFRE RS HepG24BI3(96 h)( x 200). A: LV-shRNA-FABP—5(1)F)¢; B: LV—shRNA—-FABP-5(1)#¢; C: LV~
shRNA—-FABP—5(2)F5; D: LV—shRNA—FABP—5(2)7%3¢; E: LV—shRNA—-FABP—5(3)FH¢; F: LV—shRNA—FABP—5(3)73;;
G: LV=shRNA-NCF1Jt; H: LV-shRNA-NCZ%Y.. FABP-5: &7 REliss & &N,

0.92£0.02, 0.90£0.04, F = 573.23; 0.50+0.02
vs 1.38£0.07, 1.36£0.05, F = 511.69; 0.65%
0.07 vs 2.07£0.06, 2.02+0.03, F = 2183.38, 13
P<0.05), ZRA GRS Y A
TEM AL, 2RISR L(P>0.05).
FH UM AT DL, S 56 2H 24 i AR K B I 52 B3 1) (R 3,
4),

2.5 BAm e L IETY AR Giemsale ksl
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SERL R, 5 A0 v B T BN A A, SIS
s AT IR . B PEXT IR i 28 B B ek b, sk
56 41 1) v e T BB A 1 ) HE RN 9 i ) e
HELE (1252 vs 149£10, 14611, F = 158.33,
P<0.05), Z5FHAGE . nTUE HsEG A
Y B A4 A 18 A i I SR B S ) R AN
PEXT R TEGe vt 7% 57 (P>0.05)(KS, 6)

2.6 mMARAR 2 T AW LI I 4L A

P, AT KM
¥, T RE
AT % & K 37k
o He, M m e
(PECE SR A
2| Hp k). FABP-5
E AR AT
WG T H —
AN R e
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| PAGE X1 A 1 2 3 4 5
RNAF##£(RNAI):
da 42 it AL A2 o G ey = aw - Fpps
BERTH. ¥ FABP-5 mRNAMENIZRIAE
R 4%RNA(double- 4R (2-429)
tranded RNA,
LSRN A;;? P Control 0.998 +0.049 P e e ey ey  GAPDH
Al EmRNA Z 2 LV-shRNA-NC 1.001 +0.048 B
’giﬁ%ﬁiﬁ% LV-shRNA-FABP—-5(1) 0.108 = 0.002 15
R ;3'1 o ; LV-shRNA-FABP-5(2) 0.479 +0.004 g\%ﬂﬂ) —T—
FE TS AR LV-shRNA-FABP-5(3) 0.457 +0.016 Y 1ol
k. EHARCHS B~
ZRTS75 @0 o
AR, iRk FABP-5: REZAUSIHEGSSED; Control: EENIRA. g
AR, HR w 0.5 .
R 9 Ao BV A r %
mOAEEAF gy 1O = ™
el 0.0
1K 1 2 3 4 5
N a—— -
= 3 Western blotiillZ4AMMEEPFABP-5B BEIFRIA. A:
Z Western blotZ55: B: FABP-5& AN FAE. 1: 23X % H
é 0.5} ZH; 2: LV=shRNA—-NCZH; 3: LV—shRNA-FABP-5(3)4; 4:
o LV—shRNA—-FABP—5(2)%H; 5: LV-shRNA—-FABP—5(1)4H.
% FABP—5: R TS lass 4.
% 0.0
1 2 3 4 5 )5
) —— Control
B 2 RAMIIAB,L-5 MRNAMENRIXE. 1: 2% IH 50l = NC
“H; 2: LV-shRNA-NCZH; 3: LV-shRNA-FABP-5(1)%H; 4 ~ | —* KD
LV—shRNA-FABP-5(2)%H; 5: LV—shRNA—-FABP—5(3)%H. % 15
FABP-5: o UG IAmRLE & A, w7
€ 10t
SO LA L2 o B LR P B AL 3, 4 S g | ./-/*/’/‘/‘
HRLI A S5 2 03 1 J 52 21 (0.8 7% £ 0.11% 0o L | | | |
vs 3.45%+0.12%, 3.37%+0.06%, F = 602.29, ' 1 2 3 4 5
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