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[ Abstract] Objective To investigate the regulatory effect of the PI3K/AKT pathway on
PHF 19 gene expression in prostate cancer. Methods PC-3 cells were treated with the PI3K/AKT
pathway inhibitor LY294002 or the activator EGE Subsequently, the expression of TP63, ANp63
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and PHF19 mRNA was detected using quantitative reverse transcription PCR (qRT-PCR). Potential transcription
factors involved in PHF19 gene regulation were predicted using ChIPBase and JASPAR databases. The correlation
between mRNA expressions of P53, TP63 and PHF19 genes was analyzed through the GEPIA 2 database.
Chromatin immunoprecipitation followed by quantitative PCR (ChIP-qPCR) was employed to assess the binding of
ANP63 protein to the PHF19 gene promoter. Results LY294002 significantly reduced PHF19 mRNA expression
(compared with different time treatment groups, P<0.05), while EGF notably enhanced the PHF19 mRNA
expression (compared with different time treatment groups, P<0.05). 7P63 mRNA was positively correlated with
PHF19 mRNA expression in prostate cancer tissues (#=0.43, P<0.05). ANp63 could bind to the promoter region of
the PHF19 gene. LY294002 also significantly reduced the expression of both P63 and ANp63 mRNA (compared
with different time treatment groups, P<0.05). Conclusion The PI3K/AKT pathway may enhance PHF19 gene

expression via the transcription factor TP63.

[Keywords ] PI3K/AKT; TP63; PHF19; Prostate cancer

T2 B 9 2 4 3K 5 P e i L ) S P i R 2
— 2 RS I 2459 7 (androgen deprivation
therapy, ADT) iy 1 2 FG 7 T BE A B4 1R
JYRCR, (B4R RS SAN nl kk G i 1 e 31
AR B L AHHERTII IR (castration—resistant
prostate cancer, CRPC), J{EFERE 245115518 1%
MR, G PI3K/AKT 3 6 380G . st 14 &
BRAE B PR, 30 D) R B0 A4 R 0 Y
RHE P R H AR 37 Bl

ZmMHZ 5% 2 (Polycomb repressive
complex 2, PRC2) WM#%.0> W4 (EZH2, EED.
SUZ12 A1 RBBP4 ) AN [7] 4 B 7 20 pid, L2y
REJC I S 3he R A= R B DA OE 1 PRC2 FERTS
IR I AR BT, o zeste FEIE5R
T-[AJEY) 2 (enhancer of zeste homolog 2, EZH2)
YES PRC2 (A% O 22—, RGBT 1 1 4
JT A2 2 i A s A Atk 7 EZH2 DhREY
RAFAEAR AR BE AR T B R 255X PRC2 1957
RAEM, Hh kg 5 PHF19 ( PHD finger protein
19) fERGF I ik ik, JF i id 9895 PRC2
A RIIBEAN TS I AL T g . B ETAS
TH4E PHF19 e M h BV A Ha DI 2 HL
ik, AWTFARR T RIPIIRE T PHFI19 JEH 3L
(PR AL, & B PISK/AKT 3 % 3 1o 4% 5 9
TP63 Ji{% PHF19 F: P TERTS I 21k o

1 ST

1.1 #5517
ORI 51 9 40 B 22 PC=3 W [ v [ B2 e 2
M (P E Fw) ; F-12K ek 38 3L . 0.25%

JERREIE H 22 Gibico A F]; Eastep® Super & RNA
RO & B A E I Promega A A5 Pierce™
e s ChIP 3257 &1 H 35 [E Thermo Scientific 2%
A]; SYBR Green Fast qPCR Mix A 7
ABclonal 2% F]; PrimeScript RT 336 % 5% ik 57 & W
H HZK TaKaRa 2 il 5 REERK T EGF, PI3K/
AKT 38 B 17 1Y294002 I H 3£ [E MCE A # 5
qRT-PCR 5 IW)F 50 A T4

1.2 XWHZE

1.21 @mpeEi

PC-3 ZHMTE S A 10% 48 LT 9 F-12K 4
MG FREE PGSR (37°C. 5% CO,) , FFE A
80% FeAr HEATARAR. URAF . FRIUE RNA SRR 2E
S
122 ZHpa s L

H PC-3 4l Sl A & 6 FLARIN, FEAL 2x 10°
AR 37°CHER 24 h 5, S0 Ab BRAL 45T
LY294002 (20 uM ) 4 BE O, 6, 12, 24, 48 h;
F R A KN P AL B4 45T EGF (100 ng * mL™)
AP0, 6. 12h,

1.2.3 ChlP—gPCR 5%

ChIP 52 55 5% F 38 BR K Pierce™ B I8 B ChIP
R &, JF R RO A AR N AP SR b AT, P
BT . PC-3 A0 19 (A / RAL) I EELE
E, B H & R4 Lk, H PBS BRIk S,
RS TARAME MR, FEE.G, W
TUVE A G 8 57 2L 5% vh i, R OCET 0 I L
EVEWR, A9 A B 1 x IP i RS
JIABT ANp63 ( 3£ [# Cell Signaling Technology 2y
Al ) YUK, 4CHERME IR, BRI 6

yxxz.whuznhmedj.com



EZFA 2024 &£ 2 A% 34 55 2 H] New Medicine, Feb. 2024, Vol. 34, No.2 123

A, VEMLIFE 4 DNA, 4RZL0EfT qPCR K,
SI¥FFUNT . PHFEI9 promoter #5975 M
5'-TCAGTCTTAGGGGACGGTGG-3', Filfs|¥FF
514 5'-GGACGACCCTAATCATGGCA-3',
1.2.4  gRT-PCRAZM 2a i TP63, ANp63.
PHF19%mRNA %4

i i Eastep® Super & RNA #& 1 i 7] & $2
B G RNA JF 90 & RNA ¥& &, {45 A ¢DNA
Eraser Y PrimeScript RT iR 5] &, Z Byt 45,
% 1000 ng RNA ¥ %% 5% Jy ¢<DNA, Ll cDNA 2l
5 /R {di A SYBR Green Fast qPCR Mix ( ABclonal
oA BEATSERE PCR. TP63 LGS I3 R
5'-CAGGAAGACAGAGTGTGCTGGT-3", T
SI¥F 5K 5'-AATTGGACGGCGGTTCATCCCT-3';
ANp63 F3i55 %5 H5'-AGCCAGAAGAAAGGAC
AGCA-3', T U5 % ¥ %k 5'-CAGGTTCGTGT
ACTGTGGCT=3"; PHF19-L i ¥Esh
5'-CGTGAAGATGGTGCTGTCCT-3', s 451
}5'-TGGAACCACTGCCTGCAC-3"; PHF19-S I-¥j#5|
YIF5 4 5-GCAGACCAGAGACTCCCATCAC-3',
W31 F51 K 5-GAGGCGCTATCTGTCTCCAAAG-3",
WZ N GAPDH 517 451h 5'-CCATGG
AGAAGGCTGGGG-3', M5 Y751 85 -CAAAGTT
GTCATGGATGACC-3'. W45 451fEfky GAPDH,
I 2742 Ty AR R R
1.25 AMIEEFoM

AT AEYIE B2 A g ok A T AL
W, FEALHG: HH JASPAR £ 45 % (hitp://
jaspar.genereg.net/ ) W PHF19 3 )5 2l X 4,
FEAE G S 745 5 0 55 T ChIPBase v3.0
B HE % (https://masysu.com/chipbase3/index.php )
Sy A AT BE VRN PHF19 &R #3k 56 s 15 i
H STRING (https://cn.string—db.org/) AR FEIRR
TP53 I H RIS 5% 5% K F TP63 5 MDM2 2 1
Z R EEAEAERDCER ;s #H GEPIA 2 (http:/
gepia2.cancer—pku.cn/#index ) T.H 4 # TCGA R
G B 9 AL 4 B b TP53. TP63 5 PHF19 J: A
mRNA AYRRAE I
1.3 FHiITZESNH

{8 FH Pearson A ¢ R BT A PN Rk 2
] Y 5B, {3 Prism 8.0 #AF5 I Fe it . fr
A G+ 43 M B 48 SPSS 22.0 B F kAT, W4 1E]
Pk A ST FEAR ¢ K56, 4 LRCR H IR

yxxz.whuznhmedj.com

T, P <005 F#RESFES T2,
2 #ZR

2.1 PI3K/AKT&E AT PHF 195 EImRNA
FRix

o 5 ik PHF19 J 1A J& 7 52 % PI3K/AKT i#
B B R, AN B 9T % B PI3K/AKT 3 [ #1751
1.Y294002 4k 21 i 41 Bif 9 40 fL, A H qRT-PCR
Kzl PHF19 mRNA KB LM 458 BN,
TE PC-3 4l & o, i H LY294002 kb f5, &
AL O h LA e, H A B [A) Ab BR4] PHE19-L FI
PHF19-S ] mRNA /K340 2T (& 1-A, &
1-B) . BfiJ5, I PI3K/AKT i 1% #4 55 77 EGF
AbFE PC-3 4, KIMS5AHE O h AAHLL, HARE
8] 4b B 20 PHF19-L 5 PHF19-S mRNA 7K1 &
M (E1-C. B 1-D) . #/R8 PI3K/AKT i
P& ATAERE S KSR PHFT9 RER 3K
2.2 PHF19BRZIFXIBIFEFEREFTP53,
TPE3ZEE L=

h F 9¢ PISK/AKT 3 % 78 %% % /K F 8 5
PHF19 % [ mRNA 19 ¥ 76 AL 1, A% #fF 5% A H
ChIPBase v3.0 £t 4l 5= - 48 7] GE 8 75 PHF19 %
FIRHHEEIN T, KR PHF19 3L 5 81 X377
TE TP53., TP63 5t NF45 G0 (18 2-A)
FIIH JASPAR 04 A 700 & B PHF 19 FE[H 5 5
T X I AEAE R 5 7 TP53. TP63 4541 i (4]
2-B. &l 2-C) ; H|H STRING ¥4k /& 53 #r & B8
TP53 e FLIRIR G5 4% 5 - TP63 45 MDM2 &
HEAEAMEERCR (B 2-D) o $RF%
+ TP53. TP63 Al g = 55 | PI3K/AKT i % X
PHF19 JER A JHEER
2.3 TP63&5iATPHF19EERIE

R T R Sk F P53, TP63 J& 7
P PHF19 FE R 3RGK, A58 FH GEPIA 2 T
H., 4381 TCGA T 1 i 8 B4 i h TP53, TP63
5 PHF19 3 A mRNA 19 ik A e, 45 R B
7~, TP63 5 PHFI9 ) mRNA 3 ik /K F & 3% IF
K (r=043, P < 0.05); Ifii TP53 5 PHFI19 1)
mRNA 35 7K - A e 3055 (r=0.11, P=0.013)

(& 3-A, EI3-B) . #7215 TP53 Ml Ik, TP63

Wl RES S PHF19 3L B iy . dt— R
ChIP-qPCR SZEGKG N TP63 725 MF 5 A Np63 25 [
16 PHF19 3L R 3 7 X 0 & A5 Il . 4581


http://jaspar.genereg.net/
http://jaspar.genereg.net/
https://rnasysu.com/chipbase3/index.php
https://cn.string-db.org/
http://gepia2.cancer-pku.cn/#index
http://gepia2.cancer-pku.cn/#index

124 EZ#E4 2024 £ 2 A 34 55 2 81 New Medicine, Feb. 2024, Vol.34, No.2

78 ANp63 & A 454 PHFI9 B 81 11X 48 DNA
hB (E3-C) o 485 5% F - TP63 98728 I #Y
ANp63 Al 455 PHF19 XK JH 8+, 25 PHFI9
BRI IR

A S 1.59
o
@ *Kk
7]
2
5
o 1.0
-
0
=
-~
S
o 0.5+
@
=
=
=
[
o pod
Oh 6h 12h  24h  48h
Inhibitor: LY294002 treatment
C *%

Relative PHF19-L expression

Oh 6h 12h
Agonist: EGF treatment

2.4 TP63%F|PISK/AKTIE B HIIETS
HARGE TP63 J& & 7] £ 5% 3| PI3K/AKT i

U, AR BIF 5T K OR)F PI3K/AKT 3 [

0 5 LY294002 4b BE PC-3 41 ffg, #F i K

-
wm
1

-
o
1

e
@
1

Relative PHF19-S expression

g
o
I

Oh 6h 12h  24h  48h
Inhibitor: LY294002 treatment

Relative PHF19-S expression

o4
Oh 6h 12h

Agonist: EGF treatment

E1 LY294002. EGF4&IE/FPHF19 mRNAKEZE{,

Figure 1. PHF19 mRNA expression levels after treatment with LY294002 and EGF
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