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The effect of LINC_00355 on lung cancer invasion and metastasis
by regulating PHF19 through miR-15a-5p"
XU Kenan,L1U Jing ,XIA Li,ZHOU Ping ,YANG Hailong
Department o f Thoracic Surgery s Hengshui People’s Hospital s
Hengshui s Hebei 053000,China

Abstract:Objective To investigate the effect of LINC_00355 on lung cancer invasion and metastasis by
regulating PHF19 through miR-15a-5p. Methods A549 lung cancer cells were used as experimental cells. The
cells were divided into A549 lung cancer cell group, IncRNA-NC group, LINC 00355 mimics group and
LINC_00355 inhibitor group,and treated differently. A549 lung cancer cell group,no treatment; IncRNA-NC
group,added with blank vector; LINC_00355 mimics group,added with LINC_00355 overexpression vector;
LINC_00355 inhibitor group,added with LINC_00355 low expression vector, At the end of the culture,the cell
viability was measured by MTT assay,and the number of monoclonal clones formed, migration and invasion
levels were detected. Luciferase reporter gene assay was used to analyze the targeting effect of LINC_00355 on
miR-15a-5p. Real-time fluorescent quantitative PCR(qPCR) was used to detect LINC_00355, miR-15a-5p,and
PHF19,and Western blot was used to detect PHF19 protein expression level. Results Compared with the
A549 lung cancer cell group and the IncRNA-NC group.the absorbance (A) value,cell viability,the number of
monoclonal clones,the number of transmembrane cells and the migration distance were increased (P <Z0. 05),
and the apoptosis rate was decreased (P<C0. 05) in the LINC_00355 mimics group. In the LINC_00355 inhibi-
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tor group,the A value,cell viability,the number of clones formed,the number of transmembrane cells,and the
migration distance were decreased, and the apoptosis rate was increased (P <C0. 05). Compared with the
LINC 00355 mimics group,the A value, cell viability, number of clones formed, number of transmembrane
cells and migration distance were significantly decreased,and the apoptosis rate was increased in the LINC _
00355 inhibitor group (P<C0. 05). Overexpression of LINC_00355 significantly reduced the luciferase activity
of miR-15a-5p-wt (P<C0. 05). Compared with the A549 lung cancer cell group and the IncRNA-NC group,the
expression of LINC_00355 and PHF19 mRNA in the LINC_00355 mimics group was up-regulated,and the ex-
pression of miR-15a-5p was decreased (P <C0. 05). The mRNA and protein expressions of LINC_00355 and
PHF19 were decreased,and the expression of miR-15a-5p was increased in the LINC_00355 inhibitor group
(P<C0. 05). Compared with the LINC_00355 mimics group, the expressions of LINC_ 00355 mRNA and
PHF19 mRNA and protein were decreased, and the expression of miR-15a-5p was increased in the LINC _
00355 inhibitor group (P<C0. 05). Conclusion
gration and invasion of lung cancer cells and induced apoptosis,while knockdown of LINC 00355 had the op-

Overexpression of LINC_00355 promoted the proliferation, mi-

posite effect. The mechanism may be related to the negative regulation of LINC_00355 on miR-15a-5p and the

up-regulation of PHF19 expression in lung cancer cells.
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A /N 40 i il g (NSCLC) J2& 5 Bl 88 10 5 2 5
& EE WoR R R R R 80% & 85 % . & & BRJE I
MK T EE RN 2 — . FARIT T 2
NSCLC & 97 /% M 5 =0, i F 1 25 0 ik 9 5% %%
NSCLC &1 5 4F A4 A7 2 AN SRARAR , JU 2 i 1) A
HV L B NSCLC R KRR T BUS TR Kt e
SR 2 . R, 5 20 8 A R AW is B
KT NSCLC 9328 J T FUS o A it 3 2l He At 8 1) 36
ST IR R . K AR E 45 RNA (IncRNA) J& — fl K JiF
3t 200 nt BAEGR S RNA, IncRNA 78 i 5E 10 & g
SRR e 2 o % S ) s R, 2 & B LINC
00355 7 i Bt #% 11 40 it i b & 22355, LINC _00355
% 535 4P N M RNA (ceRNA) B 2% 14 348 455 L IF 78
5 N 2 AR LY B 25 5 5k e Rl i IF 9T 4
B LINC_00355 7EHE & R it %5 2 5C f 2 1Y 1
FHYT . 8K, LINC_00355 2 75 76 Jifi i 1 & Jé vh & 4%
YEFIAS SR K %0, IncRNA A LA i 35 4 1 45 4 mi-
croRNA (miRNA) e 8 45 51 3 K 1) 2 35, F 5% 2 B &
M LINC_00355 7€ JiF- 9 v = 32 35, LINC_00355 38 i
5 miR-195 3& 4 Pk 25 & 4 8 JHF 98 40 it 33 5 Fn 48 95 2
B - 390 5] 200 e D 00 45 i R R T 5 LINC _00355 fE R
miR-195 i 45 18 3 14 0 [5] JEHE A10 2835 o 18 58 3k i
S 8 LR 41 R CHINSCO) 41 i 19 15 1 L1228 i B i
FAME I T, A HF ST R IneRNALINC _00355
TE i R B9 /R . #8& LINC _00355 3 13 98 75 miR-
NA/mRNA 12 5 Jifi 4 19 & J& i HL 1, LLHA Sy il 93
1) 2 9 AL T AL BRI AR A
1 #RlEHE%E
1.1 ZUfE k¥ A NSCLC Z0Hu & A549 W [ 3£ [F
A B T R 0 (ATCO)

1.2 U857 MTT %W (B 75/ 7)) . Annexin
V-FITC, B4k P9 B¢ (BioLegend 23 1)) , PYr-MirTarget
Ot 2 i 2R (Ambion 2 ®l) . /N OB T B BT A

PHF19;

lung cancer; cell invasion; cell metastasis

PHF19(1 : 1 000,Santa Cruz 22 A . /N A SLFEHT A
GAPDH(1 : 5 000,Santa Cruz A #)), HRP & &1L
P/ 1gG(1 ¢ 5 000, Santa Cruz 23 ) , ¥ i 5
HiPerFect Transfection Reagent(Qiagen 2\ &) , £ Hyf
P 7 PCR (qPCR) A 3L 57 1 F BioRad 2 7.
F b E O 25 R A BR A R i A G .
FACScan i 40 f2 {% (3E E BD 22 #)) . Eclipse Ti-U
18 BB (H AR B AR E A F]) . NanoDrop %840 45
36 3 (Thermo Scientific 23 #]) , Realplex4d Mas-
tercycler PCR {X (Eppendorf 24 %)) , BioRad % & 4t
(BioRad A #])

1.3 Kk

1.3.1 ZjEkssc A ERm T 10 % 86 4= il
% (FBS) ) Dulbecco 2 B Eagle K538 R B 57, 85 37
BN 37 C 5% CO, AR 4 240 i 0 A8 K B2, 1 i
HEAB-EDTA T4 s b5 &1

1.3.2  ZHHE 4l AL B K A 4o AS49 Jili e 2
Mo2H . IncRNA-NC £, LINC_00355 mimics 21, LINC
_00355 inhibitor 41, #F 17 [F AL HE H T 5 258 5 .
AS549 Jili g 4 B AL - AS S AT AT AT A0 B IncRNA-NC 4 .
fnAZS 8K ; LINC_00355 mimics 4 : il A LINC_
00355 1t ¢ ik # 4K ; LINC _00355 inhibitor 41: il A
LINC_00355 flR gk, A549 40 T 4% Ye it , #42 18
TR U5 BH 5 it FH A g a0 A 7 BRI A e . i qPCR
VAL G Je s R 6 Y 72 h J5 SR qPCR A& 1 LINC _
00355 Kk, 54 6 M PATRIbRA 55 5% 72 h,
1.3.3 il 40 AS549 MG 1 i MTT 546 i K
I A T B O B R I B Y 72 h R MTT
Sy BTN ML AN AR S 7. B AR DL AEFL 3 000 A 41 A 1Y) %
FEREAAE 906 FLARR . 4EHF 72 h E . EALIA 20 pL
MTT,37 C W& 4 h, S8R5, BREFRE, GLINA
150 pL —H I (DMSO) . $& 5] J5 . ff F £ fL AR 2
BASAE 490 nm Ab I 6 B (A, B —X
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3HyiiAT 5 WE A I EEEE N AR, W
wARATLAY A . B 45 4L tE i i A549 0. 25%
Ik R P T P PR 0 L I L 4 < 10° AR i A 40 /AL
()2 B4R 3 6 FLATFRA P, 24 b JE 8 50 2%
FiF 6 FLALZURE IRt b, dk 85 5% 2 Ji . SR 5 ¥ dn i
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1.3.4 a0 AS49 BT-FME  $Y 72 h jFIR
RN K 20 B 6 FLAR P, BB 4 X107 -4/
fL s AnnexinV-FITC(5 pL) F#LAL A BE (P, 10 pL) &b
PSR FH A0 G AT AG I L B T A A R
1.3.5 JiiE4nM As49 REBITBAKENE FHA
TRKIREE I Boyden & AT 28I &, B F7 4%
20 i i TG I A R L E 6 FLAR (5 10") H i
B2 h(FEEHMEE 2 RH 2R FERES . #
FFEE 24 h J5, H 200 pL JC 0 B8 U e WSk 1 4%
Y IF A PBS #E% 3 k. LSRN IE RS L O Ml B2
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1.3.6 EOGREFRAILFE AN WA E R %M
vl (www. Targetscan. org) ¥ &, #] & #i & LINC _
00355 5 miR-15a-5p, miR-15a-5p 5 PHF19 B & H
WTERIEE B AL . D T R O 3R e A A 3 i
PCR ¥ $ & A3 W (4 ¥ 76 LINC_00355 454 v /5 11
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MirTarget 't 2 g 28 44 v 1) & 5% 25 Wl 3% 3 9 T it .
HOG R BETE PRI E  AS49 40 MU 7E 24 FLARP 3R S
50 ng A wE K MU O Z W Y R N AR DL R 25 ng
LINC_00355 8 %} 18 4t % ¢ . fdi Jl Lipofectamine®
2000 SR AT YL . FEFE YIS 48 bl FH 00 56 R il
i 4 o3 BT 2R GE 15RO R WA X T 1

1.3.7 U6 R 4 45 3L R R G5 50 F #E ) 9 45 4R
H i HAEZ StarBase 3K {4 (http://starbase. sysu.
edu. en/) Fi PHF19 #) miR-15a-5p 3' UTR X & Y
GEO i . f#i A Lipofectamine 2000 i F1K iR 2k {4
HEE BN A, YL 24 h S 8 T RUEDG R R4
FE PR 2R Gk D s % 2 N 1 L DASHIE PHF19 fil miR-
15a-5p 3'UTR XA 25 47 05 .

1.3.8 Jilidw 40l A549 LINC_00355, miR-15a-5p,
PHF19 mRNA FiAKFRM i H TRIzol 5 4
B RNAL AT 5 5% . f#iH SYBR® Green 1 Su-
permix 7£ 20 pL 1Y fix 4 ) B AR BLUp 547 PCR, 7
AR AE iCycler IQ Z @I RS isfT 3 K. 1F
WZEWTH .95 °C 10 s, 88 )5 94 °C 15 5,55 C 30 s,
)5 70 °C FEAH 30 5,40 MEH ., PCR B R R .5
pl. SsoFast EvaGreen Supermix,0. 5 pl 1E [/ 5] 4
(10 pmol/L) 0.5 pL I8 514 (10 pmol/L) Fl 4 pL
¢cDNA, i E#E#H LU AN GAPDH N &, R H
2 YR TR R R K

1.3.9 i 400 A549 PHF19 & 11 32 35 7K F 4 )
i FH & A 2 B ) RIPA 21 22 vh i O\ 40 i
bR RO [ 5L {8 A BCA & B 5 I & ik ) & s

PR B, i 10% SDS-PAGE $E I 73 15 %5 1y &
FI 5T 24 ) (B 25 0K T 20 pg) o SR HB BRI 5% 8 3] i
BRETAERIE L, H A 0. 1% Tween-20 1 Tris 25 i
oK 5 Y G W B AR 2 h, S5 LLF —$0TE 4
CTRME SR /RS A PHFL9 $i 4k (1 -
1.000) /NELBA FE B HiE A GAPDH Hi44 (1 : 5 000)
GAPDH FIE® (1 B LA 09 &8 % B8 f il 5 HRP
A0 EYUN R IgG(1 2 5 000) FEZE IR T i — 4
A 1 h.ilad ECL 7 &k e e 2 A W, 45005 1) 3%
A% i Quantity One #ff (Bio-Rad) #1k.
1.4 Seitegabse ffi 1] SPSS22. 0 #F k17 50 it 4y
Bro FEESSMHTZFNITERELU 2 £5 F
TN Z Y1) LAl B R R O 22 e L I — 2 P L
R LSD: #%, P<<0.05 NESHAGIH¥E X,
2 % 3
2.1 KA AE FIERE 5 A549 filifE 40
Ml . IncRNA-NC 4 %8, LINC_00355 mimics 2 A
{8 AFWE FTFF i (P <<0. 05), LINC_00355 inhibitor 41
A AFE B FEL(P<<0.05) ;5 LINC_00355 mimics
20 H %, LINC 00355 inhibitor 2H A {8 . 77 1F R 1K
(P<<0.05), W1,

F1 SEMAK AEBGEEELE (L)

J
AL ,
25 ) o AfH TR %)
n
AS549 fili i 41 i 21 6 0.6440.12 68.85+6. 33
IncRNA-NC 4 6 0.63+0.12 66.34+7.74
LINC_00355 mimics 41 6 0.83-+0.11° 82.27+6. 25°
LINC 00355 inhibitor 41 6 0.37+0.08" 39.56+5, 28*

W5 AS549 il 40 M4 e, * P <<0. 0555 LINC_00355 mimics
4. P<<0. 05,

2.2 SN REIE B L 5 AS49 il
A  IncRNA-NC 4 %, LINC_00355 mimics 2H
PAYTRETE R i (P <<0. 05) , LINC_00355 inhibitor
2H 2B R R BB 2 (P << 0. 05) 3 5 LINC 00355
mimics ZH 4, LINC_00355 inhibitor 41 5. 5% [ IE i
BOE > (P<<0.05), WL 2,

®2 SEAMAMEEEREHENHLE(:Ls,1)

215 LB GO BT T UL
AS549 fiti i 40 il 28 6 614.58+89. 32
IncRNA-NC 4 6 618.33+75.27
LINC_00355 mimics ZH 6 1235.24+135, 24"

LINC_00355 inhibitor 2 6 263. 27452, 38"

W5 AS49 i 40 M4 4, * P <<0. 0555 LINC_00355 mimics
20 I # . P<<0. 05,

2.3 SAMMMBMT R 5 A549 Ml i fdl .
IncRNA-NC 4 [t # . LINC 00355 mimics 21 41 g 4
ToHRFEAK (P <<0. 05), LINC_00355 inhibitor 41 4 iy
TR T (P<<0.05) ;5 LINC_00355 mimics 24 It
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% ,LINC_00355 inhibitor 414}l 8 T % F} & (P <

LINC_00355 inhibitor 2 1F # 8 45 %5 (P <<0. 05),

0.05), W3k 3. K1, W 5.8 3,

*x3 SHMARBTERE(xLs,%) x4 BEAM MBEARFRERBAMLR(ZL£,1)
45 CE{R (O] T 251 R (D) o A
A549 Jili 58 440 it 2 6 13.99+1.10 AS549 JifiJi 20 g 22 6 896. 53424, 22
IncRNA-NC 21 6 14.0141.13 IncRNA-NC 41 6 859. 3425, 30
LINC_00355 mimics 4 6 9.32+1.01a LINC_00355 mimics 21 6 1625. 48423, 94"
LINC_00355 inhibitor £ 6 23. 4641, 58" LINC_00355 inhibitor 41 6 402. 0242, 34"

5 A549 Wil 48 M 2H S, P <<0. 055 5 LINC_00355 mimics
HI# " P<<0. 05,

2.4 HAMMRIERE S LI 5 A549 filiE 40 Mo 41
IncRNA-NC £H %% , LINC 00355 mimics 2H Z¢ %0 fin
(P<<0. 05), LINC_00355 inhibitor ZH % 5 i ik /> (P<<
0.05) ;5 LINC_ 00355 mimics ZH Fb%, LINC_00355 inhib-
itor 41 ZFEHOE /> (P<<0.05), WL 4. 2,

2.5 HUAMEITBRE i 5 AS49 fiiE i 4l
IncRNA-NC 20 %, LINC 00355 mimics 20 iF # if
BN (P <<0. 05), LINC_00355 inhibitor 41 1T # i
B4R 5 (P<<0. 05); 5 LINC_00355 mimics 4 %,

VE 5 A549 iR 40 M 4H L, P <<0. 055 55 LINC_00355 mimics
4 5, " P<C0. 05,

x5 BH A MEARTEREE IR (xLs,pm)
B SALE GO TR
AB549 il 20 g 24 6 45,3645, 25
IncRNA-NC 4 6 19.3346. 30
LINC_00355 mimics 41 6 325. 6322, 33"
LINC_00355 inhibitor 41 6 103. 32415, 20"

W5 A549 i 40 M 2H . * P <<0. 05; 5 LINC_00355 mimics
4. P<<0. 05,

10¢ 104 10¢ 104
10%4 e 10° 4 SR 10%+ X% 10% 3
B IR e I
T 107 e -2 T 102 i BPer T 107 a 10 '
10'3 104 w . 10'4 10' 4
TR SCSELCCAIEN S— L[ NSRS — (T USRS S E— (L B0 SC —
100 10" 102 10° 10* 10° 10" 102  10° 10° 10° 10" 102 10° 10¢ 10° 10" 10> 10° 10*
A Annexin V-FITC B Annexin V-FITC C Annexin V-FITC D Annexin V-FITC

WA A549 i ANLZH ; B o8 IncRNA-NC 41 ;C Jy LINC_00355 mimics 20 ;D 2§ LINC_00355 inhibitor 41,
B 1

o >
ey

A AS49 B A4 ;B SN IncRNA-NC 4 ;C iy LINC_00355 rﬁlmlc% H D fj LINC_ 00355 mhlbltor 4.,
ZHMMFEHEER(ERLELEE, X200)

B 2

FREEMNENESAMBEABAT R

Py 9 R, 7 o, o
T _‘

&“

LA K AS49 il 414 s B M IneRNA-NC 41 ;C 2 LINC_00355 mimics 241 ;D >4 LINC_00355 inhibitor 1.

& 3

£ ARGE A549 20T R B B b 85 (X 50)
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2.6 LINC 00355 % miR-15a-5p (&5 [ 4 55 VE H
A Y {E B = Wl (www. Targetscan. org) R &
M LLINC 00355 5 miR-15a-5p A ¥ 7E (49 45 & 17 155
O B 5 3 R S5 R, LINC_00355 33 % ik n]
AR miR-15a-5p-wt(wt 7R BF 4 D) 1Y 98 06 & i 1%
P (P <C0. 05), LINC_00355 {2 ik 7] 2 7 miR-15a-
Sp-wt H9E 62 B IE 1 (P <<0. 05) ; LINC_00355 1 32
B BUK £ A X miR-15a-5p-mut (mut &7~ 248 K 1)
AW, 2R E TGI8 L (P>0.05), £H
LINC 00355 5 miR-15a-5p {7 76 48 [ P 5 4E H . I
*6.K 4,

x6 BERXEBBRESEFELEEIE LINC_00355 Xf miR-

15a-5p BOSB R A E M (« +5)

15 Rk miR-15a- miR-15a-
(n) Sp-wt 5p-mut
A549 Jili 55 40 Ffd 2 6 1.00%0. 23 1.05+0.18
IncRNA-NC £ 6 1.1340.12 1.064-0.19
LINC 00355 mimics 41 6 0.66+0.14" 0.9940.17
LINC_00355 inhibitor Z1 6 1.8240. 17 1.03+0.16

W5 AS49 i A0 4 LT P <<0. 055 5 IncRNA-NC 4 [t
#,"P<C0.05; 5 LINC_00355 mimics £ %, P <C0. 05,

5"...UUGAGCUGUAAAUCUGUGACUUC... LINC_00355

[ELLLT

3  UUGCCUUGGUGAUCACUGAAC miR-15a-5p-wt
& 4 Targetscan M #5 FM LINC_00355 5 miR-15a-5p
B B MEC X 51

2.7 miR-15a-5p %} PHF19 (¥ %8 ) 98 W/ i
A5 B % Wi (www. Targetscan. org) ¥ & & i,
miR-15a-5p 5 PHF19 A W16 45 & 7 s 5 OL R
A 92 B WoR, miR-15a-5p 3 38 35 W] [ %
PHF19-wt B92¢% 2 g i t (P <<0. 05), miR-15a-5p
AT B B3 F+ PHF19-wt (2% 6 Z /g M (P <<
0.05) s miR-15a-5p i FiE AR FK A X PHF19-mut %
AR, 2 5 L8122 E L (P <<0. 05) ., I miR-

27a-3p 5 PHF19 fFAEf P 5FE . L& 7. 18 5.
x7 HREMIWEEE LW IF miR-15a-5p Xt
PHF19 WEBEBABIER (x +5)

ALK

21 51 PHF19-wt PHF19-mut
(n)

AS549 fiti i 40 i 28 6 1.00£0. 17 1.0340. 17

miR-NC 41 6 1.0540.09 1.0240. 22

miR-15a-5p i Fik A 6 0.6240.15" 0.9940.16

miR-15a-5p K&k 4 6 1.8340. 14 1.0140.13

.5 A549 JiliEE 4 M 4 L%, P<<0. 0535 miR-NC 41 b4 ."P<<
0.05;5 miR-15a-5p 2L Fik 4l H 4, P<C0. 05,

2.8 A4 A549 AN LINC_00355.miR-15a-5p,
PHF19 Fik K Vi 5 A549 fifi i 40 L 41 . In-
cRNA-NC 4 [t %, LINC _ 00355 mimics 2H 40 ifs
LINC 00355.PHF19 mRNA ik F# (P <C0. 05),
miR-15a-5p k&K (P<<0. 05) , LINC_00355 inhib-
itor ZH 40 il LINC 00355, PHF19 mRNA % ik &K
(P<C0. 05), miR-15a-5p F£ETHE (P <<0.05); 5
LINC_00355 mimics &4 k%, LINC_00355 inhibitor
4N LINC 00355 . PHF19 mRNA kL (P<<
0.05) .miR-15a-5p FikFH (P<<0.05), FE 8,

PHF19-wt 9cUAGAAAAUCU-UGCUGCUc 3'
[L LT
miR-15a-5p gGUUAUAAAGACACGACGAuU 5

5 Targetscan Filll miR-15a-5p 5§ PHF19 mRNA
B B M EEXT £ 51

2.9 HAYME PHF19 S HRAKFELE 5 A549
il 8 A0 i 40 . IncRNA-NC 4 H %, LINC_00355 mim-
ics 41408 PHF19 & (M #& ik 1 (P <<0. 05), LINC_
00355 inhibitor ZH 4 il PHF19 & 11 % ik AL (P <
0.05); 5 LINC_00355 mimics 2H [t %, LINC_00355
inhibitor 2141l PHF19 & F # ik AL (P <<0. 05),
WFE 9K 6,

=38 ZHEMA LINC_00355.miR-15a-5p mRNA 3 FiE K ELLE (7 +5)

215 CEIR4 LINC_00355 miR-15a-5p PHF19
A549 ifi i 240 g 41 6 1.9340. 15 4.3340.45 1.5640. 10
IncRNA-NC 21 6 1.94-+0.16 4.3240. 46 1.5740.11
LINC_00355 mimics 2 6 3.9340. 23" 2.1840. 35" 3.4740.14°
LINC_00355 inhibitor 41 6 0.9240. 09 6.3940. 67 0.6340.07"
.5 AS49 TR AN 4L He B, * P<C0. 055 5 LINC_00355 mimics 4 H.%%,"P<C0. 05,
A B C D

*9 EZHEMM PHF19 EBRIEKFLR (2 +5)

20 5 EiR-{ED) PHF19
A549 [iti i 20 i 28 6 0.96+0.15
IncRNA-NC 2 6 0.95+0. 15
LINC_00355 mimics Zi 6 1.784:0.11°
LINC_00355 inhibitor 41 6 0.3440.17"

T 5 A549 Bl 40 M 21 e %" P <<0. 055 5 LINC_00355 mimics
I # " P<<0. 05,

A N AS49 BG4 ;B S IncRNA-NC 4 ;C 2y LINC_00355
mimics 21 ;D & LINC_00355 inhibitor 41,
& 6 Western blot # il & A4 PHF19 EHRIEKE

3 it it
AWFIEE WG T LINC_00355 7 i 98 % &
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AR B e AE LA, IE B T LINC_00355 i % ik 12
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