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[HE] BM  HITRBEEHET AN S ol (hydroxyacyl-CoA dehydrogenase alpha subunit, HADHA) Xt A\ 4 E X
W5 2 MUHTR-8/SVneoiE B AR ZEHE I 052 S AEAE RINL . 3%l 41 810 e v L LRI HADHATEG ~ 8)7]
IEH ARG B 5 R AR =GB REA h 3R KT 10 25 55 1899 B R SE M HE HA DHA 35 B IR AR HTR-8/SVneo4]
L%, 3K HIqQRT-PCR. Western blot, Transwell, 21495 5255 PP HADHAXTHTR-8/SVneoZJH LT A% % 22 8 71 FAH G A
DRI 63K A2 I 5 5 S A DU P B A W U8 2 43 W i e HAD HA RT RE IR () I 3 PR S A5 538 s N A2 FH I8 B (protein kinase
B, AKT) # il 57| I HADHAJ Ty HTR-8/SVneo M TR (R 2200 BUA /> FHL N . 455R  HADHATER KM AR AR
S TEIMNE 72 (extravillous trophoblast, EVT) 8 IE 7 4 B2 ik . i RIAHADHAHTR-8/SVneo il 1T #4778
HIKFEFHLA-G, MMP2, MMP9, NCADF ik /K Ak (P<0.01, P<0.05), HiF# fI{Z 2866 10855 (P<0.05) ; mfik
HADHAJR, 5:FIHLA-G, MMP2, MMP9, NCADI kK-35 (P<0.01, P<0.05), HiLHFIR 248 J1 3558 (P<0.05) . Itk
Ak, it FIKHADHAJG p-PI3K., p-AKT/K-[EAIK (P<0.05), PI3K/AKTAE S B il ; Rl HADHA J5 PI3K/ AK T/ 538 4t
W% . AEHADHARRFA 5L 40 25 T oin A AR T FIMK-2 2065, 411 IE AR 22 6E ) 300 IR R IR 2H 08055 (P<0.01, P<0.05)
5 HADHAE I PISK/ AKT/E538 B4 I HTR-8/SVneo MM T H% 5522,

[%%3A]1 HADHA  HTR-8/SVneofiffi  iT# &%  PI3K/AKT

HADHA Inhibits the Migration and Invasion of HTR-8/SVneo Cells by Regulating PI3K/AKT Signaling Pathway
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[ Abstract] Objective To explore the effects of hydroxyacyl-CoA dehydrogenase alpha subunit (HADHA) on
the migration and invasion of HTR-8/SVneo cells, a human trophoblast cell line, and its potential mechanism of action.
Methods Immunofluorescence staining was done to evaluate the expression levels of HADHA in samples of normal villi
and recurrent spontaneous abortion (RSA) villi at 6-8 weeks. Lentiviral infection system was used to construct stable
HTR-8/SVneo cell lines with HADHA overexpression and knockdown. Western blot, gRT-PCR, Wound-healing assay,
and Transwell assay were used to determine the effect of HADHA on the migration and invasion of HTR-8/SVneo cells
and the expression of relevant genes. Transcriptome sequencing and bioinformatics analysis were done to screen for the
potential target genes and signaling pathways regulated by HADHA. The specific molecular mechanism of how HADHA
regulates the migration and invasion of HTR-8/SVneo cells was examined by adding the inhibitor of protein kinase B
(PKB/AKT). Results HADHA was highly expressed in extravillous trophoblasts (EVT) of RSA villus samples as
compared with samples from the normal control group. In HTR-8/SVneo cells overexpressing HADHA, the expression
levels of migration and invasion-related genes, including HLA-G, MMP2, MMP9, and NCAD, were decreased (P<0.01,
P<0.05), and the migration and invasion abilities of HTR-8/SVneo cells were weakened (P<0.05). HADHA knockdown
increased the expression levels of HLA-G, MMP2, MMP9, and NCAD (P<0.01, P<0.05), and promoted the migration and
invasion of HTR-8/SVneo cells (P<0.05). In addition, HADHA overexpression decreased the phosphorylation levels of
PI3K and AKT (P<0.05) and inhibited the PI3K/AKT signaling pathway. HADHA knockdown activated the PI3K/AKT
signaling pathway. When MK-2206, an AKT inhibitor, was added to stable HTR-8/SVneo cell lines with HADHA
knockdown, the migration and invasion of the cells were significantly reduced. Conclusion HADHA inhibits the

migration and invasion of HTR-8/SVneo cells by inhibiting the PI3K/AKT signaling pathway.
[ Key words] HADHA  HTR-8/SVneocell ~ Migration  Invision  PI3K/AKT
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2 KMk B 9% 7= (recurrent spontaneous abortion,
RSA) J& NS F I AR U B3 5 UL %) I AC0E , o AR 32
1% ~5%"c RSAMYKES A S e vE B . 1 5 il Bk
B LA K15 N IR BE R A5-55 X R 3 UTAH G, (HRSAH I
Lo BN 31 LE AL o R B SE A B

B INIEFZ (extravillous trophoblast, EVT) 42 A £}
A JIE LA K B AR~ R E B Ik 2 e i el R v ) G B
8, R K HE X TR GAELA . BEIG R BT 38 46 L K et
Yefpaid B OCHE YRR F RPN B, EVTAl
i T i TS B A 1Y 40 M 12 37 )2 (cytotrophoblast,
CTB) 4 /AT, HAT m BT AR 28 . WFsE
1, MG AR A I RS AR ZEA 1 2 S BUR BT RERE DS, F5 &
RSAM,

2 Ik 5Ll 1 A U o W (hydroxyacyl-CoA
dehydrogenase alpha subunit, HADHA ) j& 4 kifk =T fig
#E M (mitochondrial trifunctional protein, MTP) i oV %E,
LS VB = SO R 2828 2 BB UL LR B AE L DL
oa AR MBS 1Y A2, BF9Y & L, HADHA RT i ik
A5 IR J5 H G AR VA1 TR A0 B 1 452 28, A T A 5 )
L L S EE B R T AR AR S S RRE Y AR BILE Y,
{HHADHATEE I 40 ML F% F= 22 b i T i A TE 4E
P, Bl A2 T HADHAXT ASLE IR ZHTR-8/SVneo
IR AR ZERE T BRI S HBTE WAL, & 7E W RSASE
A BAEIRES R Biia R e R

1 #MR5FE

1.1

L1 ERAEA AU 225 ERE AR
FHERERR 2SS —ERE . 20214F9- 11 2L
6 ~ 8JHIEH WL IRAT N T AR MG B A 6, B2 A PR
FEREREARCH] . WX AR HE: DFEREH25 ~
354 QWEME T A RAETE 25 @ K259 2 #E
DT B AEYR L5 HEERARE: OARFF B ATRIEE ; DA
BEBAZHEINELEEIE . FEEIHREA A BRI &
BUBENRDUALER IR 2 53 . AR C UG B K
BB R AR 2 By 24t (L 1E4520200728), HAEAIR
SRR E G

1.1.2 #mf %  HTR-8/SVneod il Jy 4 K 25 K%
Charles H.Graham#Z3Z 04, AAR'E A0 IHEK293 T4
i PRERR E 5K A2 IR T

113 EZKA 5MKE FEEH: JRF g w A 4 E
I LONSERAZ #; PETI MAX 5 YL ik 7 g [ 55
Polysciences/A Fl; Sait \HADHABUA H JEE Abcam 2y

Al NPT B-actinBi AR B LT R AR A W E AR A TR
2N al; Bt ANFE T 4 8 A5 I B (matrix metalloproteinase,
MMP) 25014 | St AMMPOHLIA | 75 % & -5 5 IR
0.25% BT T . RIP AR i . 28 11 it A4 40 il 59
PMSF . HLaGIE KR . DAPIYYIA F v H 3 2 KA HA
A R A ANEBT AR A 4IE ST -G (human leukocyte
antigen-G, HLA-G) 3 bt AN-F5%{ 1 (N-cadherin,
NCAD) Hii &4 F 2€ [E Proteintech 23 & ; G Pt API3K,
Bt Np-PI3K. AL N 22 Z TR/ 71 AR (AKT) |
ST p-AKTHUARI I FI 52 [E CSTZA R ECLAL: &G ik
WG A IR PE S A R A FRZA 75 Triton- 100X
Fl 5% [ESigma- Aldrich 23 vl 5 TR 5141 f IR A2 L ]
JB A A R 28 W) i R ot S AR W B Ll R BT
FITCH I EH/NRTRITC H ¥ A 2 E Themo
Fisher/y dl; 3£ R M Transwell/NE 0 7 3
Corning/A 7); Trizol fllPrimeScript™ RT Master Mix34J 14
[ H 7/ Takara’\ ; 2xSYBR Green qPCR Master Mix/l [
R R AR AR R B AKTH I FIMK-220604 5
& [ElMedChemExpress/A ] o

FHALE: PCRIL, S8 s PCRAL , fb27 406
A [ 36 [ Bio-Rad 2> il 5 WOGIE R A4 41 W il
T H H A Nikon/A w5 65 RS A H AOlympus/A
Al A At PE R 40 8% SR 46 1 H 28 [El Thermo Fisher
NI
1.2 Fi&
121 @i AGEMEFAMHTR-8/SVneoti Ff
ZAF: RPMI 164055575 (5 B 1 0% iR 2 L A&
BUM1 %G 5 R -5 R W) . HEK293 TS 57 541
“H: DMEM s M55 (TR 51 0% i A 1L 3 FHAFR 3
1% HRR-HRRB) . A ET37 G K3
51%8820%0, . KT %CO, ARG FRAR - TR 77
122 E@mrtg O519it: HADHAM RIKG1Y)
K HPrimer 5081531, I43 BIAE LA T 51 405 i
i EEcoR 1 F1BamH 1 BEUIAL S AR 58E:; HADHARY
5195 50 M Sigma i 545 . 5191 F 51M5 B 031,
QH M FTRL, 2R EY): 13 ik 2 A pCDH-CD513B-1-
PHB I AR 24 pSTH 1-H1-puro 3 i) F FR 14 P U1 il
BamH 1 FlEcoR T #E47 XY, Bk 74520 uL; @FE A
s AR ARDNA 5 Sl AL B U1 7= ik AT B 4
N ERE, KR 10 uLo o, YR B4 uL, BETIEAL uL,
Solution I 5 uL; @247 Wy 1. 44 42 W) TIREZ 4
L AT A A N BT AR BRI S TR A ZE AT A AR R T
PERYLBYAR |, 37 CHFAfRE 316 ~ 18 he
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Table1 Sequence of primers

Gene Forward primers (5'>3')

Reverse primers (5'->3)

HADHA-OE

HADHA-shRNA
GAAGTCACACTTCACTTTTTG

GATTCTAGAGCTAGCGAATTCATGGTGGCCTGCCGG

GATCCTTCGCGGCCGCGGATCCTCACTGGTAGAACTTCT
TGTTAGGG

GATCCGTGAAGTGTGACTTCGAATTACTCGAGTAATTC AATTCAAAAAGTGAAGTGTGACTTCGAATTATCTGACA

GGAAGTAATTCGAAGTCACACTTCAC

123 JARRER ORGSR S B A th 40 Bk 4 B
WA GV T, BRI AR : R % 9 000 r/min
B0210 min, = _E 35 JiA500 uL Buffer P1E & RS, Il
A500 L Buffer P22 {A; il A500 uL Buffer E3%% 1| ¢
fi# )5, 21813 300 r/min.0>5 min; B 7% T Endo-
Remover FMid 349, 257713 300 r/min 250> 1 min; JIA
450 uLF A BE)E, B 38 T°Spin Columns DLW i 4,
13300 r/min.[>2 min; 750 uL Buffer PWHEE T, X5 AN
AEndo-Free Buffer EBJf#DNA, H-Il EHDNAKKE

124 BRFoEZzam@idgaitz OBRER
% B HEK293 T4 M 4% Fh T 6 0 L v, F5 200 M %5 5 O
70% ~ 90%HF HEAT B (1 FURL | P29 8 125 JTURL (psPAX2,
pVSVG) MG e, i YL 8 hJi5 T 46 Ay i ik 1) 52 1 240 15 5%
B, dRSEE 736 hIF WURIR HE I Q180 B ¥ HTR-
8/SVneo 4t il A1 F 60 L, 77 4 M 25 B Ry 80% 72 47 i,
TR B TR Bl S 42 il Ml polybrene (28 5 & ¥k 0
8 pg/mL), 12 hJ T4y 1 3 55955k 2k /o ot ik
WP (6 ~ 8 pg/mL) BERSEE R i ¥E12 hJm, THREFRIE A
1 ug/mLIEE XKW 4i+r, KIFHADHA L Rk
(HADHA-OE) FIHADHAG Ik (HADHA-shRNA ) F& 5% 4
MiZR . Jr4liEil: HADHA S #ik4] (HADHA-OE) K HAH
J3 %} HB2H (CON-OE ), HADHAR {4 (HADHA-shRNA )
K HAHR XS EZH (CON-shRNA) .

1.2.5 Western blot AU FAPBSIE MG, MAE &=
RIPAZ M, T VK L 24# 10 min, $%Buffer : 2 =
1 : 4% EL il AGE £ 5x Protein Loading Buffer, 100 C4:
JE, 10 minffi 8 (AR RS, B HARAFET-80 C. K2R
B 2R FURE B 52 SDS-PAGEBEIIE B ik b 4743 8, I 5
100 VIH 5 B 5% ZEPVDFE L F5% NS 41537 “CEHAI1 h,
$ 18 5 —$HLACTB (1 : 1000), HADHA (1 : 1000), HLA-
G (1 : 1000), MMP2 (1 : 500), MMP9 (1 : 500), NCAD
(1:1000), AKT (1 : 1000), p-AKT (1 : 1000), PI3K (1 :

1000). p-PI3K (1 : 1000) T4 CHWHF IR, H K, Wk
PVDFR3K G, K H 5 HRPHEE Y LB A lg G T
IgGT37 CHFE 1 h, {EVEPVDEE, I3l i ECLIL2E & 6
AW . UACTBAE N NS M, Il it Quantity
One AT #E KR BEAE 3T

1.2.6 8T % AZEPCR (qRT-PCR)  TrizolEEHE B4R
BERNAJS, 2K HPrimeScript™ RT Master Mix =% Ky
cDNA. cDNAif#iiISYBR Green SupermixiF17 3K ik
TRV BRG], Ff 12 pk H R RE AR 37K V- GAPDH
HNSEER . A 51 PR Primer 508K R, 5149
PR R A2,

127 AREZEFK HYEFAHTAEAI, 5 um
B M37 Cl ks i o U0 AT Z 2R, B
FEWKEKALS, HHEDTABUR B E it . %
H AR HI B =R P) A FH0.3% TritonX-100i %15 min,
5%BSAT37 C/KIREML hJg 5—Hi TAER4 CHE T
o HR, VI EE 30 min/5 1 7PBSHEY, 5
W P37 CHFE 1 he PBSYEIYIF, 4% HIDAPIH:
15 minf, AT HIE R

1.2.8 xR xE  RAEa TefLAh, 5 10%FBS
158 ARG TR LG IR B AN 95% LA b IS R4 T 40 %)
. ANMLHICRPBSIE VRS, SE45 o T i 1% 40 A 35 7 4k
Ze8igE . /P AERIEOh, 12h, 24 h, 48 h, 72 h)F #1138
BRI TR, I i Image] AR THIFH
1.2.9 Transwell %3 JEFTCEERT T UK FARR, I Hk
B« HiFedk=1 : Ny LR R BT . H4RE I (60 ul/
)Y T/NE D, BT37 CHFRAATE L he MR
SR AN R T IR AL, DT TC I S SR it AT R, &
MRS, TEA/NE RS M
5.5x 104 f, 24414 T % H il A 500 pL 7 10%FBSHY 5E
EIIRIE, 37 CL 5%CO IR AR ZE T 7724 ho PBSIHUE
/NEE 3R, VK BEVK I [ 22 10 ming PBSTEVE3YX, I FHIRAR
/N E N, AMI 95 K R G4 825 min; PBSTH
V3G, WA T WS

1.2.10 SRR B A Trizol 240 . WA
PRIGAHAET—80 °Co Hest 2l 38 b st it REBUR AW
FHEHAR N FISE M N AT B, A EE i 58 4
P 3 MD 5856, H 3 Tlumina - £545 18 LASRAS 5 T
Ji Bt (clean reads) . SR JHA% Hk (FC) FITECX A 16 30 3¢
W22 5 RIRHE K (DEGS ), i 146 22 S 3 DX 75 W] Bt /2 971
2514 DP-value<0.05; @|log,FC|<1. fii Ff{Sangerbox7Ek
438 T H (http://sangerbox.com ) 2 il K 11 A | FEH A4
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Table 2 The sequence of primers for for qRT-PCR

Gene Forward primers (5'>3') Reverse primers (5'53)
HADHA CTGCCCAAAATGGTGGGTGT GGAGGTTTTAGTCCTGGTCCC
ASCL2 CTCGACCTATGAGCCTCAG AATCTCCAAGTGTTGGTGC
MMP2 ATACCATCGAGACCATGCG ATACCATCGAGACCATGCG
MMP9 TGCAACGTGAACATCTTCG GAATCGCCAGTACTTCCCA
HLA-G TGAGATGGAAGCAGTCTTCC TGAGATGGAAGCAGTCTTCC
NCAD CCTGCTTATCCTTGTGCTGA CCTGGTCTTCTTCTCCTCCA
TNC CATCGGAAAGATTTCTATAGACACC AACTGAAGTGGCTTCAGCA
RELN AAAGGAGTCTTACTGCGCT TTTGTTTGCGAGTGAGGAC
FGF1 TATACGGCTCACAGACACC TCTCTGCATGCTTCTTGGA
CCND1 CATTGAACACTTCCTCTCCA AACTTCACATCTGTGGCAC
MMP1 ACAGTAAGCTAACCTTTGATGC TTGTGCGCATGTAGAATCTG
LAMA2 AGTTCTGACACATGGTCCT TTTCTTGAAAGCCCGAACTG
MEP1B AAACTTTGATGTAGATGGCGG TCAAGTCTGATGTCACCCTC
IGFBP5 GAGCAAGTCAAGATCGAGAG CTTCTTCACTGCTTCAGCC
STK31 TTCAGTTTTGGGGAATCTTGACC ACCAGACACTTTTCAACGCTG
GAPDH AGATCATCAGCAATGCCTCCT TGGTCATGAGTCCTTCCACG

HADHA: Hydroxyacyl-CoA dehydrogenase alpha subunit; ASCL2: Achaete-scute family BHLH transcription factor 2; MMP: Matrix metalloproteinase; HLA-
G: Human leukocyte antigen-G; NCAD: N-cadherin; TNC: Tenascin C; RELN: Reelin; FGF1: Fibroblast growth factor 1; CCND1: Cyclin D1; LAMA2: Laminin
subunit alpha 2; MEP1B: Meprinasubunit beta; IGFBP5: Insulin like growth factor binding protein 5; STK31: Serine/threonine kinase 31; GAPDH:

Glyceraldehyde-3-phosphate dehydrogenase.

(GO) & &It TR 5t HR N 5 B R 20 E B4 15 (KEGG)
1 IR

1211 #%itF 7% AR EDELE3R, HITA %
PBI LA xes R . WL 2Z ()Y L AR TR RO X e 0, 22
ZHIRI Y Fe R AR 2R 7 2200 1. P<0.05 0 25 5% A G it
2275 Y. R Graphpad Prism 5.0 180458

2 #R

2.1 HADHAZEIEEERZHEFHRIEER
HAURPEDT /T HADHATE6 ~ 88 1E % .2 ) &2
KM BRI TP R I U B, HADHATE IE 7
P BREARMEVT AN T IRERIE, MidEE kv AR
BEFEAEVTAME AR 2Rk (K1) .
2.2 FRIZEHADHAIMEIHTR-8/SVenoZH il 1T 770
(EE3
1895 7 R A M HE HADHA T R IAHTR-8/SVeno4 fifd
% (HADHA-OE) iJWestern blot%5 5 B 7~, 40 2 BlpR
HIHFNCAD, ZZ2HH K HFMMP2, MMPILL K EVTHR

EYHLA-GTEHADHA-OE4 () #5355 CON-OE4] i %
W (EI2A) . qRT-PCRE5 Western blot/iT 15 45 3 — 2
(P<0.05) (E2B) . AfikIIRE5 R /R, HADHA-OEZL 41
JliE A% BE 1 CON-OE4LBE Ik (P<0.01) (¥I2C. K[2D),
Transwell45 5 .7~ , HADHA-OEZ 40 i {228 RE J1 5 CON-
OEZ R4 (P<0.05) (KI2E, [KI2F). LA 25530, HADHA
HLH 3 Fe ik 2 M HTR-8/SVeno 4 T #1272 .
2.3 EH{RHADHA{ZH#HTR-8/SVenoHf T FN{2 2
Western blotflqRT-PCRZ5 it /n, HADHARY Rk
JKF-7EHADHA-shRNAZ] H 5 CON-shRN AL F#AIL T
89.1%, $t/R HADHA R IRk 5% 4l R (HADHA-shRNA)
FFE ) (P<0.001) . IE4F, NCAD . MMP2, MMP9LJ &
HLA-GIJ#E X mRNAF LK F-FEHADHA-shRNA4]
B CON-shRNAZ JH7 (P<0.01, P<0.05) (FI3A ., KI3B) .
A1 R R A A SL e 45 0 N, HADHA-shRN AZH 41 Jifd 1)
i # % HCON-shRNAAL 192.05f% (P<0.01) (EI3C,
K3D). HADHA-shRNAZ 40 212 78 % H H CON-
shRNAZL[%1.921% (P<0.05) (KI3E. EI3F) ., LI 4553 %
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HADHA HLA-G DAPI Merged

CON

40 pm

RSA

40 pm 40 pm

E 1 HADHAZEEEREL& R HEPHRIEENX
Fig 1 The expression pattern of HADHA in normal and RSA villi
Immunofluorescence staining of human normal (CON) and RSA villus tissue. HADHA (red) is the gene of interest, HLA-G (green) is an EVT marker, and DAPI
(blue) indicates the nucleus. Scale bar=40 pum. HADHA and HLA-G denote the same as those in table 2.

CON-OE HADHA-OE

NCAD 1%45"“03) 5 | B3 CON-OE
: B HADHA-OF
8 6F sk
MMP2 [ 72 52 47
*
o~ * * * * *
HLA-G ] 0 (e Om Om Om C@m
"y o
R R
o ACTB_43 0 & > W W S S
o 10 =1 CON-OE
= @8 HADHA-OE
£ 08
CON-OE o
= 0.6
8 sksk
< 04
b=
HADHA-OE S 02
(C) Q-
5 200 =1 CON-OE
= @8 HADHA-OE
5 150
oy
= 100
Q
£ 5 u
<
: 1l
g 0

B 2 it &5 HADHAHIHTR-8/SVenoHBIE)E B B2
Fig 2 HADHA overexpression inhibits the migration and invasion of HTR-8/SVeno cells
A: Western blot (ACTB was the internal reference protein); B: QRT-PCR (GAPDH was the internal reference gene, n=3); C: Cell wound-healing assay (Scale bars=
400 um); D: Statistical analysis for scratch area (n=3); E: Transwell (Scale bars=50 pum); F: Statistical analysis for the number of invasive cells (n=3). * P<0.05, ** P<0.01,

*#* P<0.001, vs. CON-OE. ACTB: B-actin; HADHA, HLA-G, MMP2, MMP9, ASCL2, and NCAD denote the same as those in table 2.
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CON-shRNA HADHA-shRNA

— (M, x10°%) w 3 CON-shRNA
NCAD135 : , o Em HADHA-shRNA
i | g i
‘B *k
5 *
£l
i Bl N
e — 0
HLA-G [ -39 a, Iy
RO S R
0 ‘coEmmmma: o
0h 12h 24h 48h 72h
=1 CON-shRNA
2 T  =mHADHA-shrRNA
E 08 sk
CON-shRNA =0
= 06
5
T 04
HADHA-shRNA i ER
. Z o
(C/ Q= ,
=1 CON-shRNA
600 SHADHA-shRNA
o
<
=
o)
2 400
o
o T
2 200
s
>
() 0 :
0

B 3 B{{RHADHA{Z 3t HTR-8/SVeno I T B R 2
Fig 3 HADHA knockdown promotes the migration and invasion of HTR-8/SVeno cells

A-F denote the same as those in Fig 2; ACTB, HADHA, HLA-G, MMP2, MMP9, ASCL2, NCAD denote the same as those in table 2. * P<0.05, ** P<0.01, ***

P<0.001, vs. CON-shRNA.

W, HADHARUK 2 HTR-8/SVeno 4l il il #1258 .
2.4 HADHATF#ERERESEBRNEYEBFIRIE
h T 2 BB HADHA AT 8 I8 2 A R T #E 9L IR K
FH A 5 1 5%, Fe A 14 HAD HA R AR Bz Foxf BBEHTR-8/
SVeno iU AT T 5 ST S A WM5 B 250 . et
P AL TR B T 269025 T R IAFEA, 1334 A
LRI, 1361 TR FRIE (A ) o X 22 53R IK R
HATGORIE T AN, X Se L [N 25 4R T AKTIE 1
WRAF TS R s SR Y R FERET
RSN PRI SEAALoy; FEEET
(R LS S PEY N LN T ST 21 R = e A
RS T IR (Kl4B) . KEGG R Sl EE HET AN
#17(interleukin-17, IL-17) , PI3K/AKT. ZZ)5H b A
4T (mitogen-activated protein kinase, MAPK) %5 %5l
#%(E4C) .
2.5 qRT-PCRIGIFHADHAEZERIEH) TiiEnE F
Xof Bt SR 2HL 0 5 i 128 B A R AR 28 A DG JRE IR ik A 7 i —

B qQRT-PCREE R /R, HADHA-shRNAZiE 17
ZHM KFFRELN, FGF1, CCND1, MMP1., LAMA2,
MEP1B. IGEBP5. STK31f)mRNA/KF-#CON-shRNAZ]
Tk, 55 sy 45 8 —50(P<0.01, P<0.05) (K[5A ~
51), 52X N, HADHA-OEZ4l"FRELN, MMP1 .
CCND1% 3 A mRNAZK P-4 CON-OE4 B Ik (P<0.01,
P<0.05) (Kl6A ~ 61) ., LI 145530, HADHA R fig i it
S.WARELN, CCND145HE A (1 R IK M HiIHTR-8/SVneo
(Scale bars=400 um) i iIiE #1228
2.6 HADHAfIFAZEPI3K/AKT{E Si# %

KEGGil i & H Wi R & M, RELN, CCND1% %
R 85 4 T PIBK/AKTE il % (1814C) o R, FefiT7E
HADHARUE AL 2 B f T HADHAXS PI3K/AKT{SE 5
W JEEVER . Western blotZh SR /8, HADHA-
shRNAZp-PI3K, p-AKTHiA/KF4CON-shRNAZ T
151, PI3K/AKTA5 530 B 0 (P<0.05) (E17A ~ 7C); 5
ZXH I, HADHA 263K PI3K/ AK T 5 1 #% 4 30 il ( P<
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A Up-regulated ¥ Down-regulated

6.

~lg (P value)
W

2+
i
(U
-3
log, (fold change)
12 -
10

Chemical carcinogenesis-receptor activation
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