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[ Abstract ] Background and objective There have been many significant advances in the diagnosis and treatment
of non-small cell lung cancer (NSCLC). However, the mechanism underlying the progression of NSCLC is still not clear. Plant
homodomain finger-like domain-containing protein SA (PHFSA) plays an important role in processes of chromatin remodel-
ing, morphological development of tissues and organs and maintenance of stem cell pluripotency. This study aims to investigate
the role of PHFSA in the proliferation and migration of NSCLC. Methods AS549 and PC-9 PHESA overexpression cell lines
were constructed. PHFSA expression was decreased in H292 and H1299 cells by using siRNA. Flow cytometry was used to
detect the cell cycle. MTT assay and clone formation assay were used to examine the proliferative ability of NSCLC, while mi-
gration assay and wound healing assay were performed to evaluate the ability of migration. Western blot analysis was used to
measure the expressions of PI3K, p-AKT and the associated downstream factors. Results Up-regulation of PHFSA in A549
and PC-9 cells increased the proliferation rate, while down-regulation of PHESA in H292 and H1299 cells inhibited the pro-
liferation rate at 24 h, 48 h and 72 h (P<0.0S). The metastatic ability was elevated in the PHFSA-overexpresion groups, while
reduced in the PHFSA-down-regulation group (P<0.05). In addition, reduced expression of PHFSA induced cell cycle arrest at
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G,/S phase (P<0.05). Furthermore, decreased expression of PHFSA reduced the expression levels of PI3K, phosphorylation of
AKT, c-Myc (P<0.05) and elevated the expression of p21 (P<0.05). Conclusion These results demonstrated that PHFSA may

play an important role in progression of NSCLC by regulating the PI3K/AKT signaling pathway.
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SEA I FRIEL AL, T800 rpmB5.005 min, SRJ5FHSE 41
FRERNUUTE BB AT R, TR AL Bl
R Er600 ALY mLSE 2 H5FRIE, B F37 °C. 5%CO Hs
FEAAT G R U, W24l s R e 2 s, TR
FLH AL mL 100% P, 2876 F 5 10 min, [BE 58 MUS,
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7S% CIERCE ) o G LS KRR R AR YRR,
HAEEE T REALIE RS MLET, T80 L 100400 7E
BAE L
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FFAERE 2 XL 5. I Image JAMTEA-I A5
SpEA K BEAEL . BUiA: PI3K (Cell Signaling Technology,
#17366) , AKT (Cell Signaling Technology, #4691) , p-AKT
(Cell Signaling Technology, #4060) , c-Myc (Cell Signaling
Technology, #18583) , p21 (Cell Signaling Technology,
#2947)
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B 1 BONSCLCHAMARPHFSAZRIEFE R AR IARIMETE. A: sIRNAFAHIFINSCLC H292FAH1299FPHF5ARIZRIE, Western blotikia il =40 40 B FPHF5A
BIRIAEKE, B: B OPHF5ARIEFEEHH292F0HT12990 A AEIETE SRR R FEME; C: FI AR AMF R AN MR EAREL; D: AEEASHEESH. SNCALL
1, {HIPHFSARISRIZ R LA 4 AR IS ER G, H1/SHA. *P<0.05, **P<0.01,

Fig 1 Decreased expression of PHF5A in NSCLC cells reduced the proliferation in vitro. A: PHF5A expression was inhibited using siRNA in H292 and
H1299 cell lines. Western blot analysis was used to examine the expression level of PHF5A; B: The proliferation rate of H292 and H1299 was reduced
significantly when PHF5A was decreased in H292 and H1299 cell lines; C: The cell cycle was detected by flow cytometry; D: Quantification of the
results of the cell cycle analysis. Compared with NC group, decrease of PHF5A expression arrested the cell cycle at G,/S stage in H292 and H1299
cells. *P<0.05, **P<0.01. PHF5A: plant homodomain finger-like domain-containing protein 5A; NSCLC: non-small cell lung cancer.
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B o TRV, A I E5 5 o, I PHES ARy AT
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BRI BN (P<0.05, [F12D) . (K, PHESAZE A final
DI FENSCLCHLA 549 FIPC-9 2 I FRHE 57 .
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2 HEAINSCLCHR A AR PHFSAZRIE (R 3t 4R IR SMETEFN SE BE L L AE 71, AL #9EENSCLC A549. PC-9 PHFSARRE S RIS MAAER, Western blotiki il %48 40 A1
HPHF5ARIRIEKE; B: FIARERMERE, LLRPHFSARERRIZMATBAMMTIER B (BRELE)  C REREFITHNEEN. LERIBTE
YTREZRHHLL, AS49FNPC-9dRIXBEMMSEFERLALREIBARIEN, D: FIAMT AT MAAILTAER, SITRAMLL, EIMPHFSARILF&EAS49F1PC-ORI4 A
HIERPRHE. *P<0.05,

Fig 2 PHF5A up-regulation promotes NSCLC cell proliferation and colony formation in vitro. A: PHF5A overexpression groups of A549 and PC-9 cell
lines were constructed, and PHF5A expression levels were determined by Western blot analysis; B: Colony formation assay was used to evaluate
A549 and PC-9 cell growth after PHF5A expression level was increased; C: Quantification of the colony formation. The results showed the colony
formation was increased in PHF5A overexpression groups, compared with the vector groups of A549 and PC-9 cell lines; D: By using MTT assay, the
up-regulation of PHF5A increase the proliferative ability in both A549 and PC-9 cell lines. *P<0.05.
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(Cooomassie Blueft &, X100) ; B: & RMITHME RS, BRI RGMPHFSARIRE, AT EZRFHAS49FPC-OAMAITRAE S, ***P<0.001,
Fig 3 Effect of PHF5A overexpression on migration of NSCLC cells. A: Transwell assay was preformed to measure the cell migratory ability of
control or PHF5A overexpression groups of A549 and PC-9 cells (Cooomassie Blue staining, X100); B: Quantitation of cell migration from control

and PHF5A-overexpression cells. The results showed PHF5A up-regulation promotes the migratory ability of A549 and PC-9 cells. ***P<0.001.
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B 4 NSCLCHAREAPHF5AZRIE (L AT A2 INSCLC AR A iE 75 AT JEO A: %'JFE*EH@&IHE*EA LEERAS49I FRIE AT LE. H12991/ %3 4A A A0 x+f R 4 4 R 7
0 h. 48 hHIXIRAEIKE (X100) ; B: IHMAITTHIIE BT, HRIBRPHFSARRIZZ LRI FIMNSCLCER AERIER 48 S, *P<0.05,

Fig 4 The effect of PHF5A on the migratory ability of NSCLC cells. A: Wound healing assay was performed to assess the migratory potential of
control, PHF5A down-regulation and overexpression cells at indicated time points (X100); B: Quantitation of wound healing assay. The results
showed that PHF5A could play a role in migratory ability of NSCLC cells. *P<0.05.
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}E? 08 Fig 5 PHF5A overexpression promotes tumor growth
% 0.6 1 in vivo. A: Representative images of xenografts
= 0.4 - harbored from mice in each group; B: Tumor volumes
02 - were measured at the indicated times. Compared with
0.0 & the control group, the tumor growth and size of the
' O 4 9 13 17 21 overexpression group were significantly increased.
Observation day (d) *P<0.05, **P<0.01.
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Bl 6 #MHNSCLCHAMASA94RAFPHFSARE X PIBK/AKTIE S BB HIEX EARIENIZ M. A: FIAsiRNAR RIS TAS494MIHPHFSARIRIE, Western
bloti%#&MAS549#NHI A5 Xt BB MAEHPI3K. p-AKT. AKT. p21X&c-MycHIRiZKF,; B: FEB 53T Western bloti& %R, RRPHFSARRRT UNHIPI3K.

p-AKTR.c-MychIZRIE, Tp21&RIEMEFS. *P<0.05.

Fig 6 The effect of PHF5A down-regulation on the PI3K/AKT signaling pathway in A549 cells. A: The expression level of PHF5A in A549 was
decreased by using siRNA. Western blot analysis was used to examine the expression levels of PI3K, p-AKT, AKT, p21 and c-Myc; B: Quantitation of

Western blot analysis. The results showed that p21 was significantly up-regulated, while PI3K, p-AKT and c-Myc were significantly down-regulated

upon PHF5A knockdown. *P<0.05.
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ji’NSCLCi’xVﬁ?E@E%ﬁE’J/u
AR, SIEH 7FHLB PHFSA7ENSCLCH
B EiA, HPHFSALU%JE:}%%E’Juiﬁﬁﬁ%ﬁm% EN
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R T3 0 S I PHES A 23K f5 NSCLC 4 i (1) 145 Al
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