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E AR IncRNA LINCO0958% )~ £m JRLAH 2 4m i 64 [T ba 2 Jo.(AP) it 25 4 4 %5 vy B AR A AL
H) . R & B Aa T bR IR B R 1 S ) AT S FT b A St 24 4m IR AR H446/AP, 47 A 2.5 pmol/L.
5 pmol/L. 10 pmol/L. 20 umol/L. 40 pmol/L#9 [ a7 .4t ZHA446. HA46/APLaJi, FH4m ] ta 7
xt HL 3 58 A ) F 697 rh . KRB FHA46/AP L4 A AP+si-NCAL (4% £ LINC00958 T L E AR [ 2t B
+5 umol/L I P4 %+ /). AP+si-LINC00958£8 (4% 4 LINC00958F ## AK+5 pumol/LIT P47 ). AP+miR-
NCE (%% 4 miR-490-3pAE 44 [ AT BE+5 umol/L I 1% &), AP+miR-490-3p£E (4% 4 miR-490-3pAE4it
P+5 umol/LFT b4 ). AP+si-LINC00958+anti-miR-NCZE(3£ 4% £ LINC00958-F £ # Ak F#miR-490-3p
37 ) AR T PEXT FB+5 umol/L I b %k ). AP+si-LINC00958+anti-miR-490-3pZa (3£ 4% 4 LINC00958-F
HAARFrmiR-490-3p47 4] FAR+S umol/LIFT va % &), A 52 B 3 % & PCR(RT-qPCR )44 LINC00958
FomiR-490-3p#Y & X /K-F; CCK-845 ) 4m fles 38 78 4 41 %, Western blothe il & & & & K-F; 4o X IR 5
I 2m i X JRAT B~ % ; TranswellAe ) 4 it £ Aoz 22 3L K& B4R 4 52 1042 M LINC00958F7miR-
490-3pt¥em) K & . R, o gh A AE AT 2 ) 4m IR R 4047 P LINC00958 3 & £, miR-490-3pfk k&
X (P<0.05); #8942 FHA446%m e, HA46/AP %8 i, F LINC00958 & i£ /K -F B 3 7+ &, miR-490-3p & i& K-
B EBK(P<0.05). BRI bh#k Ak 32 /5 | HA46/APARA T HA46 20 38 76 4 4] 5 B E 1K, F4%
39 4] A (ICs0) B Z F+ 5 (P<0.05). 47 4| LINC00958 & & B AT pa 4% o AomiR-490-3pit & ik BE AT
% Jo., HA446/AP4m i, ¥ CyclinD1. MMP-2, MMP-9%& A /K- 2 2 44K, H446/AP 40 JIil F p21 & ik /K -F
B E I 5, HA46/APLa i 4] 5 B E &, XS F 4K, HA46/APL 0 it #4013 23 & B F K
(P<0.05). LINC00958¥e 3442 miR-490-3p, F #miR-490-3p#& L 1% 4% T 74| LINC00958 & & A H446/
AP LT b Jt 25 M e 3 A . B b, 395 LINCO0958 & 34 BRA [ b - &, =T 7 4| H446/AP 40 i,
Wk | A AAR A2, AR fm A S T pa s R i 24 A, AU ST 48 5 miR-490-3p R A F X,
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Abstract This work aimed to study the effect and mechanism of IncRNA LINC00958 on the AP (apatinib)

resistance of small cell lung cancer cells. The method of gradually increasing the concentration of apatinib was
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used to establish a small cell lung cancer cell line H446/AP resistant to apatinib, H446 and H446/AP cells were treated
with 2.5 pmol/L, 5 umol/L, 10 pmol/L, 20 umol/L, 40 umol/L apapitinib to detect the inhibition rate of proliferation.
Then the H446/AP cells were divided into AP+si-NC group (transfected with LINC00958 interference vector nega-
tive control+5 pmol/L apatinib), AP+si-LINCO00958 group (transfected with LINC00958 interference vector+5 umol/L
apatinib), AP+miR-NC group (transfected miR-490-3p mimic negative control+5 pmol/L apatinib), AP+miR-490-3p
group (transfected miR-490-3p mimetic+5 umol/L apatinib), AP+si-LINC00958+anti-miR-NC group (cotransfected
with LINC00958 interference vector and miR-490-3p inhibitor vector negative control+5 pmol/L apatinb), AP+si-
LINCO00958+anti-miR-490-3p group (cotransfected with LINC00958 interference vector and miR-490-3p suppression
vector+5 umol/L apatinib). RT-qPCR (real-time quantitative PCR) was used to detect the expression of LINC00958
and miR-490-3p; CCK-8 (cell counting kit 8) was used to detect the inhibition rate of cell proliferation; Western
blot was used to detect protein expressions; Scratch test to detect cell scratch healing rate; Transwell was used to de-
tect cell migration and invasion; dual luciferase reporter assay was used to detect the targeting relationship between
LINCO00958 and miR-490-3p. The results show that LINC00958 was highly expressed in small cell lung cancer tis-
sues, and miR-490-3p was lowly expressed (P<0.05). Compared with H446 cells, the expression of LINC00958 in
H446/AP cells was significantly increased, while the expression of miR-490-3p was significantly decreased (P<0.05).
After treatment with different concentrations of apatinib, the proliferation inhibition rate of H446/AP cells was sig-
nificantly decreased compared with H446 cells, while 1Cs, (half inhibitory concentration) was significantly increased
(P<0.05). For inhibition of LINC00958 expression combined with apatinib and miR-490-3p overexpression com-
bined with apatinib, CyclinD1, MMP-2, MMP-9 expression were significantly decreased in H446/AP cells; p21 ex-
pression was significantly increased in H446/AP cells, and H446/AP cell inhibition rate was significantly increased;
scratch healing rate was decreased; the migration and invasion numbers of H446/AP cells were significantly decreased
(P<0.05). LINC00958 targets miR-490-3p, and interference with miR-490-3p expression reverses the inhibitory effect
of inhibition of LINC00958 expression on apatatin resistance of H446/AP cells. Therefore, inhibiting the expression of
LINCO00958 combined with apatinib can inhibit the proliferation, migration and invasion of H446/AP cells, reducing
the resistance of small cell lung cancer to apatinib. The mechanism may be related to the expression of miR-490-3p.

Keywords IncRNA LINCO00958; miR-490-3p; small cell lung cancer; apatinib; drug resistance

/IN 2 i fi 5 (small cell lung cancer, SCLC)/2 fif
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FhIncRNA, #F 58 & B, LINC009587E I Jizs ik IR 41 ity
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LINCO0958E Sk 30 i ik DR 20 ffd Je 4 2 AN 4t g v 2R 3k
O, AR L R 5 T Sk SIS DR 24 e e 240 PR S
H, B e AT BT () RN . F 72 26 B, miRNAFZ
Jiyeg eI 245 P02, B AT B, b AimiR-490-3p Al i 4
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FSWE T, FmiR-490-3pB&AK 1T UN L 41 i )
SR (TR Z5PE0Y . miR-490-3p - 1 8 10 1) £ % i
R f i ) 39 58 AR ZE AT FEM. SRTMLINC00958
AImiR-490-3pXt/IN 2 it i A= 40 24T O S BT i 5 e
i 245 14 BT 52 ANV 2 o AR S B AR FTLINC00958
72 153 18 1 miR-490-3 p32 el /I 40 it s 248 L of o oy 25
Je N 251 .

1 MR5REE
1.1 #8

L11 BARRTH AR AEARGACHEZE 2wl
[ 2, 348 AR e WAL T PRI 20451 /) 201 it fi 8 58 35 F e 401
SV 55 H 2, BT A 2 B E BB K%
E o WA, IR0 BT B JE /N2 ff it A, JE
AR, frf B BB A R 1

JINGH P TR 41 B HA46 0 B 1 1AL B AE R

AIRAA

1.1.2  E&ZXH fa 4= M3 (525 1 10099-141).
DMEM# 923 (585 1 10569-010)1% [ 3% [ Gibco >
a); BTmE s JE (1 24 k5 H20140103)04 H T 75 15 5 22
i A MR AT 2 It (F25 : DRRO41A)
) E AL A T IR A R A A RIPASE AR
(#25: PO013B). 4 iH#i57 58 (cell counting kit-8,
CCK-8)(17 5 : C0040))t) H _bifg 38 = RAEVHARA R
AT, T3 Al T (bicinchoninic acid, BCA)RFI & (1%
51 ZKPO746)E FIIRIITFRHEY R A R A R ; Tran-
swell/N2E (1551 354480). Matrigel(5% 5 356234) [
FEEBDA Al W5 2B 1 = AR S (R 5
D0010)14 H AL R ERHTARAF . si-NC. si-
LINC00958. pcDNA. pcDNA-LINC00958. miR-NC.
miR-490-3p. anti-miR-NC. anti-miR-490-3p#k {4 i i
T b S SR A R AR
1.2 5%

121 2 3% 7 Bo)s 4m B R 55 T vl 5 ot 24 4m i,
H446/APey 22 /N2 i Ml 40 e HA46 FH 5 10%

B2 3 FIDMEME; 77 85 7%, B 204 K H446
Y, FH B H0.001 pg/mL () B i 5 JE )
FH48 h, S8 5 OBt B 1 IR 4k S35 5%, WER A MV 77,
20 TG B R T IR, B A A K A, R
BT 1 TR W R R R L R IR, ANk 1
7, B2 HA46 A M AEAE ErIRE N1 pg/mLFAE 5 JE 1)
R 3L R e A7, 10 N HA46/ AP 25241

122 @itk am OB K A4 H446/
AP, #si-NC. si-LINC00958. miR-NC. miR-490-
3p¥k Y2 HA46/ AP FEH 5 pmol/L ¥R H &%
JEALEE | 43 lic N AP+si-NCZL. AP+si-LINC00958
4. AP+miR-NCZl. AP+miR-490-3p#; ¥ si-
LINC00958 i #i 43 %l 5 anti-miR-NC. anti-miR-
490-3p L YL 25 H446/ AP AR ] 5 wmol/L I B
M Je Ab 3, 43 3130 A AP+si-LINC00958+anti-miR-
NCZH. AP+si-LINC00958+anti-miR-490-3p4., H.A&
3 e 0 IR Y IR Lipofectamine™ 2000%% Y457 & i BH
FEAT, Hrh LINC00958F1 miR-490-3pidt 232 Al
il 218 JFURL F B3NS ne.

1.2.3 5B 5% & £PCR(real-time quantitative PCR,
RT-qPCR)#&3 LINC00958F= miR-490-3p % & /K-F
TrizolA T2 B % 2L 40 i L RNA, HX 2 ug RNA i
R B SO S CDNA, 4218 5¢ Ot i Bk Sl
FH 6 B 3#E47 PCR, LINC00958 F1 miR-490-3p 73 5l LA
GAPDHAI U6 4N Z 147 PCRY 3G, BF/NFE ik 34
FE, RNAK RS A20 pL, HHSYBR Green PCR
Master Mix 10 pL, = F#5[47#0.5 pL, cDNA 1 pL,
H,O 8 uL. RN 95 °CHiAE 3 min; 95 °CAR
P£30 s, 60 °CiE K30 s; 72 °CZE{H30 s, FL40MIEFE;
FEX R & 25 5

1.2.4 CCK-8#mlémpsgzadrsl & HUOSHAEKM
H446. H446/APAIE, 73 F2.5 pmol/L. 5 pmol/L+
10 pmol/L. 20 umol/L. 40 pmol/LfR % Jé 4b B,
RASINETE & JE PIVE AR IR . S ZH Al 7748 h
JERFFLINANT0 pLEJCCK-81R 7, 4k 855554 h i
FRACAS 490 nmAk R W' FE(D)E, 1Cso A 4t il A K
P 2 A S0% T [ 23R o 200 Jia 40 1) e =(1 -5 56
HDAE /S A DA )*100%

1.2.5 Western blot#2 | CyclinD1. p21. MMP-2.
MMP-9#) & & &L K-F FEUESE A, FHBCA
TG I E B IR, R HEAT 10% 58 T4 ) 19k i gt
JBE LYK, B ZEPVDFE_E, 5% g 0k 5 5 8t 1 Js 20
AN —Pi4 °CHA, Vel S5 AN P =IRIFE 1 h,
FECLAL 5= R G e, A 25 11 555 (1) K FEAE, DA
GAPDH NN Z it H [ H R IA KT

12,6 fafeRREZERAN MR BEAESE YU
b G B AERE TR LA, 75 50 R fibsac, 4ol
T JE AR T BRI RIIR, FHPBSHsE R~ i 4
J0, IR 5 kS IR, AR50 hAl48 hsf e, H
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Image-Pro Plus 6,050 11 ERIYR A FIRIR A4 %
1.2.7 Transwell 52 3o-46- ) 2 L it 45 Fe iz 22 1258
SEEG . F Matrigel iR (8 Transwel /N E /) E% |, B=
I 200 pLAHfLER, T =MA 500 pLi) DMEME:
TR, Br7R24 hE FH 2 R B[ e, S Ry,
B LS R I B BEAL S L T R 2R 2
HUHFIME . IEFESLE0: Transwell | % A H Matrigel
LY, HARR BRI P BRIHAT .
1.2.8 R AEBIRE F 14N LINC00958%F miR-
490-3p#Y ¥215) 4= ¥y 7 LINC00958 1 4= 4 7¢
R B R I5 A WT-LINC00958 il 545 B MUT-
LINC00958, F i ot #4324 343 701l 5 miR-NCAHI miR-
490-3pFLiE YL S HA46/ AP Hh, 4% 18 5% 6 R BHR 75
SIS S I ) A T B PSR ' B

# si-NC. si-LINC00958. pcDNA. pcDNA-
LINCO009587) il % Y 2 HA46/APH U, 151237 7
AR miR-490-3p [ F 1k 7K F
129 %it# 54 HISPSS 20.08HT 48 it 22047 it
BRI A FoR, A ELRER FH i3, 2 2011 LR
PR IRI R T 220017, P<0.058 R~ 2 78 Giit247 o

2 #R
2.1 LINCO00958F1miR-490-3p7E /) 4H B fiti 155 2 21
hRIRIAE

T 245 /) 240 it fi e £H 2000 = i 245 /) 40 o i g 241
21 LINC009584 1A 7K 1 151 T 55 41 21, miR-490-
3pRIE AR T 5524141 (P<0.05)(F 1), "] WL, 7F
i 24 AN A i 24 /0N 20 ff il 41 20 AR LINC 00958 5 % I5,
MmiR-490-3p kK ik
2.2 LINC00958%1 miR-490-3p7f H446 A Ra A1
H446/APZRA I FRIA

5 H446Z0 R AH EL , HA446/APZH L - LINC00958
Tk A B E TR, miR-490-3p ik K1 i 2 A
(P<0.05)(2). I UL, 75 /N Mo fifigess B ey 5 i i 2
41 g HFLINC00958 55 3235, MmiR-490-3p ik .
2.3 PAmRZEE FE Xt /)n 2 A At JEs 2R B R0 /)~ 248 B B 72z B
TR%E Fe it 25 2R pa gy NI 4E A

3 R FE 2.5 umol/L. 5 umol/L+ 10 umol/L.
20 pmol/L~ 40 pmol/LI¥IR i % e Ab FEH446 FIHA46/
AP#H 48 h, 5H44641 i FH Lt., HA46/ AP il 14 5 1)
] 20 25 PRAIS, 4H A K 2 150% 1 HA46/ AP i 2

#1 LINC00958F1miR-490-3p7E /)40 I ffi 2 40 2R s A FRIK
Table 1 Expression of LINC00958 and miR-490-3p in small cell lung cancer tissues

415

Group LINC00958 miR-490-3p
Paracancer tissues 1.01=0.09 1.00+0.08
Non-resistant small cell lung cancer 2.64+0.25% 0.49+0.04*
tissue

Resistant small cell lung cancer tis- 3.06+0.21* 0.41+0.02
sue

F 613.409 731.667

P 0.000 0.000

n=20; *P<0.05, 5 554U

n=20; *P<0.05 compared with paracancer tissues.

2 LINC00958F1miR-490-3p7E /4R AR AH 22 4R AR AN/ MR ER AT 2 F 1R e
i 25 40 i B 3R IE
Table 2 Expression of LINC00958 and miR-490-3p in small cell lung cancer
cells and apatinib-resistant cells

H .
LINC00958 miR-490-3p

Group

H446 1.00+0.07 1.02+0.09

H446/AP 2.32+0.23* 0.57+0.05*

t 16.471 13.112

P 0 0

n=9; *P<0.05, 5HA46 4L LLH .
n=9; ¥*P<0.05 compared with H446 group.
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DR FE 2 3 T (P<0.05)(33). 1] L, H446/AP4H R
BLHA46ZH LT BT B Je S 2
2.4 HIHEILINC00958F A BL & BIA%S FE(S pmol/L)
STH446/APLHREIETE . TRRFARERIFNT

5 AP+si-NCZHAH EL, AP+si-LINC009584HH446/

Y g CyclinD1. MMP-2. MMP-93 ik /K i 3
F#AE, HA46/APAN A A p21 321K /K 5.3 TH i, H446/
AP 2 B E T &, KR G SR AK, Ha46/
APYH TR AR 28 50 5 3% FRAIC (P<0.05)( 11k
4), T UL, #IHILINCO0958FIA B A B A1 5 J& mT il

AP LINC00958 £ 1A /K - 38 2 %M1, H446/AP H446/APZN 3G . TR FIRZE.

3 R[EIR B BAIMAES e Xt ) 4R A Atz 4R A AN ) 4R A it e PR IDF 82 Fe ivd 25 4 A4 1 2R RO 3211
Table 3 Effects of different concentrations of apatinib on the inhibition rate of small cell lung cancer cells and

apatinib-resistant cells

5 R i 25 J8 9% £ /umol - L
- Apatinib concentration /umol L' 1Cso /umol- L
Group
2.5 5 10 20 40
H446 8.64+0.89 19.36+1.87 34.68+3.57 61.25+6.32 83.41+8.33 14.43+1.39
H446/AP 6.32+0.61* 12.01+1.18* 15.32+1.57* 20.36+2.07* 24.69+2.41* 145.40+9.36*
t 6.450 9.972 14.892 18.445 20.314 41.522
P 0 0 0 0 0 0
n=9; *P<0.05, 5H44641 LLEL .
n=9; *P<0.05 compared with H446 group.
S
() « &
.,%Q YSQQQ
S
¥ &
CyclinD] — S_——
P21 ——
MMP-2  _————
MMP-9 . —
GAPDH | s -
C AP+
(B) . _ APF © AP+si-NC si-LINC00958
AP+si-NC si-LINC00958 5 ; 373 g g

Migration

Invasion

X

- 7 .
200 wm 7 200 pm; 200

A: B IERSIR MR R IL; B: MR SIS I H446/ APYR ML KIAE R ; C: Transwell SEIG A I H446/ APYH L FRIE R AR 22

A: expression of proliferation, migration and invasion related proteins; B: Scratch test to detect H446/AP cell migration; C: Transwell test to detect

H446/AP cell migration and invasion.
El1l HIFILINCO0958FRIKEL & PR e XTH446/ APLRAEIEIE . TR ARIZMZNT
Fig.1 The effects of expression inhibition of LINC00958 combined with apatinib on the proliferation,
migration and invasion of H446/AP cells
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2.5 miR-490-3piT FTIAFE A FNAE 3t H446/AP  CyclinD1. MMP-2. MMP-933A /K T 3 F#1I%, H446/
YHREIETE . TR FRZERNFN AP p2 1 3RIA /KT B2 TR, HA46/APAT I =

5 AP+miR-NCZHAH EL , AP+miR-490-3pZH H446/AP TETHE, XIRE AL, HA46/APAIILTER AR 2850
N miR-490-3pFRIA /KT8, HA46/APAIf . BB RMK (P<0.05)(BI 2RI S). A ., miR-490-3pid %

4 HIFILINCO09585A L & BIMAE EXTH446/APLRIETE . TR ZERIFMN
Table 4 The effects of expression inhibition of LINC00958 combined with apatinib on the proliferation,
migration and invasion of H446/AP cells

WREAE  ERAME 2R CyclinDl MMP-2%E 4
)2 /% MMP-9% [
2H 5 /% Number of Number of HH p2l1iEH MMP-2
LINC00958 Inhibition MMP-9
Group Scratch heal-  migrating invasion CyclinD1 p21 protein protein .
rate /% protein
ing rate /% cells cells protein
AP+si-NC 1.01+0.08 11.69+1.18 62.54+6.14 69.32+6.54 53.48+5.27 0.76+0.07 0.25+0.03 0.69+0.06 0.81+0.08
AP+si- 0.44+0.04* 46.71+4.68*%  22.13+2.06* 32.14+3.45% 26.14+2.68* 0.32+0.03* 0.66+0.06* 0.23+0.03* 0.37+0.03*
LINC00958
t 19.118 21.767 18.719 15.084 13.872 17.332 18.335 20.571 15.449
P 0 0 0 0 0 0 0 0 0

n=9; *P<0.05, 5AP+si-NCZ HL#.
n=9; ¥*P<0.05 compared with AP+si-NC group.

(A) <

A

CyclinD1 #_——
P21 W —
MMP-2 - —
MMP-9 - —
GAPDH 4l S

(B) AP+miR-NC AP+miR-490-3p © AP+miR-NC AP+miR-490-3p
’ o G -

Migration

Invasion

5 = é% 200 im 200 pm RAR ~ 200um

A: HTH . ST RSAR AN R RIS B IR AR HA46/APHI L (FIXE#%; C: Transwell S50 KL HA46/APHIAE (FIXL A% 11225 o
A: expression of proteins related to proliferation, migration and invasion; B: Scratch test to detect H446/AP cell migration; C: Transwell test to detect
H446/AP cell migration and invasion.
[E2 miR-490-3pid FIE Bk & FTIAE EXTH446/APHRRIIETE . T HAIRERISN
Fig.2 The effects of miR-490-3p overexpression combined with apatinib on the proliferation,
migration and invasion of H446/AP cells
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IRICABE ;e HA46/ APH I IEYE . iTRE AR ZE., e LINCO095 88 4= 4 A A2 [ HA46/ AP I¥) 2
2.6 LINC00958%E[a]18#EmiR-490-3pAYFRiL FR MR P 5 B (P<0.05)(3R6) . 1 RIXLINC00958,

StarBase Tl {715, LINC00958 5 miR-490-3pf7fE  miR-490-3pFik /K P 2 BEAIK ; #1] LINC00958K 1A,
ZEAHLA (K3). 5 miR-NCALELE:, miR-490-3pZHE  miR-490-3pFik /K15 35 7t & (P<0.05)(K 7). WL,

5 miR-490-3pid RIXEL A PIIAE EXTHA46/APLIREIETE . T B FRERZM
Table 5 Effects of miR-490-3p overexpression combined with apatinib on the proliferation, migration and invasion of H446/AP cells

i 2 /% WREAFE IRl RERAE CyclinDI MMP-2i  MMP-9&
A5 miR.gp.  Inhibition /% i # wH P21 | H
Group 3p rate /% Scratch heal-  Number of ~ Number of  CyclinD1 p21 protein ~ MMP-2 MMP-9

ing rate /% migrating invading protein protein protein
cells cells

AP+miR- 1.00+0.11 12.54+1.27 58.66+5.47 73.26+7.48 57.41£5.77 0.74+0.07 0.26+0.03 0.66+0.06 0.83+0.08
NC
AP-+miR- 2.29+0.23* 41.69+4.18* 29.75+3.02* 39.64+0.87 31.41+3.42% 0.36+0.03* 0.61+0.06* 0.29+0.03* 0.43+0.04*
490-3p
t 15.179 20.017 13.881 13.393 11.628 14.968 15.652 16.546 13.416
P 0 0 0 0 0 0 0 0 0

n=9; *P<0.05, 5 AP+miR-NCZ L4«
n=9; *P<0.05 compared with AP+miR-NC group.

WT-LINC00958 5’ caGCA - AClh?UAG(lillj(lfClAlCl}(;ﬂlJlng 3’
miR-490-3p 3" suCGUACCUCAGGAGGUCCAACc 5’

MUT-LINC00958 5’ caAGG - AUGUAGACUUGACAGg 3’
LN RAETTF o
The red font represents the mutation sequence.
B3 LINCO00958K95F 515 &% 5miR-490-3p B MU EHER 551
Fig.3 The sequence of LINC00958 contains a nucleotide sequence complementary to miR-490-3p

®6 WINREIRE LW

Table 6 Double luciferase report experiment

2H 5 7 A= AI-LINC00958 SR LINC00958
Groups WT-LINC00958 MUT-LINC00958
miR-NC 1.04+0.08 1.05+0.09
miR-490-3p 0.39+0.04* 1.0240.08

t 21.801 0.747

P 0 0.465

n=9; *P<0.05, 5miR-NCH Lt #; .
n=9; *P<0.05 compared with miR-NC group.

&7 LINC009581F{ZmiR-490-3pIFRiA
Table 7 LINC00958 regulates the expression of miR-490-3p

2H 51

Groups miR-490-3p
pcDNA 1.0120.09
pcDNA-LINC00958 0.38+0.03*
si-NC 1.00£0.08
si-LINC00958 2.29+0.23"
F 339.613

P 0

n=9; *P<0.05, S5pcDNAZ LLHL; "P<0.05, Hsi-NCZH LLE .
n=9; *P<0.05 compared with pcDNA group; “P<0.05 compared with si-NC group.
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LINCO00958 1] #! ] i 4 miR-490-3p 1 K14 o
2.7 FHmiR-490-3p3RikiFEd: T HIFILINC00958
FIEFXTHA46/APZHAARIAE Rt 2514 1ER

5 AP+si-LINC00958+anti-miR-NC4LAH Ht
AP+si-LINC00958+anti-miR-490-3pZH H446/AP4H
Jfl o miR-490-3p A /K - 2 3 FRAIK, H446/APZH L

(A)

1 CyclinD1. MMP-2. MMP-93& ik /K- &3 T}
H446/ AP L+ p2 13215 7K1 2. 35 FRAIK , H446/APHH
Ja e 5 525 AR, KR @A R T 51, H446/APAH L
TR AR 2B 50 25 T (P<0.05)(Bl4F1:8) . AT I,
T-H8 miR-490-3p KB Wi 4% | 411l LINC00958 1A %
HA446/APZH i i £ JE i 245 14 i /e H

&S S EY

f’&’ g\' X%\'\' o
X X X >
F7 TS

CyclinD1 m
P2L ————

MMP-2 | —— ——
MMP-O M- ———

GAPDH M. S - —

®)

AP+si-NC

©) AP-+si-NC

Migration | (42

Invasion |

AP+si-LINC00958

AP+si-LINC00958

AP+si-LINC00958+
anti-miR-NC

AP+si-LINC00958+
anti-miR-490-3p

" 200 um

AP+si-LINC00958+
anti-miR-NC

AP+si-LINC00958+
anti-miR-490-3p

1200 um_ B

D

AT IERSR AN DGR (20 B QYR LI HA46/APAH L) I #%; C: Transwell 5230 AT HA46/APUN L IIL #1228
A: expression of proteins related to proliferation, migration and invasion; B: Scratch test to detect H446/AP cell migration; C: Transwell test to detect
H446/AP cell migration and invasion.
El4 FHmiR-490-3pRiAi%sE T HIHILINC009583 A X HA46/A PLR BRI BA FI 25 F2 i 24 14 O 1 A
Fig.4 Interference with miR-490-3p expression reversed the effect of expression inhition of LINC00958 on
apatinib resistance in H446/AP cells
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%8 FHmiR-490-3pFRikifist T HIHILINC009583%1% 3T H446/A P4 BRI MR R Wi 245 M A E
Table 8 Interference with miR-490-3p expression reversed the effect of expression inhibiton of LINC00958 on the

drug resistance of H446/AP cells to apatinib

KR EA IEFS AN A (e RS CyclinD1%& MMP-24& [ MMP-9% [
25 (R490.3 ik /% /% Number of Number of S| p21EH MMP-2 MMP-9
mik- -
Group P Inhibition rate  Scratch heal- migrating invading cells  CyclinD1 p21 protein protein protein
/% ing rate /% cells protein
AP+si-NC 1.00+0.09 13.54%1.38 63.15£6.11 71.61£7.05 55.47+5.58 0.73+0.07 0.23+0.03 0.68+0.06 0.8420.08
AP+si- 2.41+0.24* 44.98+4.53* 25.4242.36* 34.12+3.37* 29.64+2.87* 0.31+0.03* 0.65+0.06* 0.26+0.03* 0.39+0.03*
LINC00958
AP+si- 2.48+0.25 47.15+4.63 23.84£2.55 32.64+3.58 27.14£2.73 0.29+0.03 0.67£0.07 0.24+0.03 0.36+0.04
LINC00958-+anti-
miR-NC
AP+si- 1.52+0.15" 19.64+1.87" 51.02+5.14 59.47+5.17" 42.15+4.36" 0.61=0.06" 0.34+0.03" 0.56+0.05" 0.72+0.06"
LINC00958-+anti-
miR-490-3p
F 122.777 225.443 191.302 132.286 92.742 168.116 171.116 219.189 164.808
P 0 0 0 0 0 0 0 0 0

n=9; *P<0.05, 5 AP+si-NCALLL4L; "P<0.05, 15 AP+si-LINC00958-+anti-miR-NC41 L&«
n=9; *P<0.05 compared with AP+si-NC group; "P<0.05 compared with AP+si-LINC00958+anti-miR-NC group.

3 i

SCLC 5 filiig U1 15%~20%, %88, HEH
A OO, VI ROR %, T T 2K
RYT i, A EE A Z9PI6TT ISR, EEXE/ N
JI e FR) A ) 245 000 A1 R IR R UL ST I
IncRNAL Z 58 ik e AH O, LINC009587t: B i
Ak, 5 EEBIERAAN RIS, ATEN B
eFHT TR TN R - U7, LINCO09581E i i T #a 4F
B SR B b B ek, LINC00958 A il it miR-5095
TE AL A RRM2, 1817 18 1 55 25008 40 M o) 80T 4
(R RBURRAELS) AR SEG FHAS [ BT 25 8 Ak B HA446
HA446/ AP 5 for I A 6 22, 25 L BoR, H446/
APHHE T HA4640 i, S H ) 28 525 PRAIK, 1Cso 2 3
ThrEre Ui B H446/AP 2R IE & JE i 25 40 i, /N2 i
Jii g B 1 5 JE i 25 4 M S SRR ) . LINCO09S8TE /)N
Y11 e 4 25 A RN HA46/ APYT I R 28 i Rk . ik
LINC00958% 15 H A BT A Je Ab B f5 , H446/AP4H i
HiCyclinD1. MMP-2. MMP-9{j 31k /K P-4 FEAI, T
H446/APA L 1 p2 13815 /KT 157, HA46/ APAH I Y 3
BN 2T 5, Ha46/APAIIFIER AR 28 5 E FFIK .
Vi B0 LINCO09S8 R IA LA BT A £ JE 411k H446/AP
YHRIISE . TR AR 2R, SR LINC00958K 1A
AJFEACHA446/ APXT BT £ JE 1 241 o

FiZ J5 8 2H 2R A B Y miR-490-3p 3 ik /KT [
fi%, 32K miR-490-3p m] 1l Fie Joid I8 241 ) 384 5 A1
TR, HI A AR 4T AE & o miR-490-3pfik Kk, 12
TR IR AR TR, R, fH] T4

ML T2 20 miR-490-3p 78 AT 1 O 598 21 21
T, 1A miR-490-3p AT 48 5 Y 5 Je 200 L 11 5B
JEE R, ARSEIR S5 IR IR, miR-490-3p7E /N it
T 212N HA46/APAH it 1 R IE . miR-490-3pid ik
R A B EE 2 , HA446/AP4HAE H CyclinD1. MMP-2.
MMP-9 /383K 7K B, HA46/APHIAE H p2 1381k 7K
V- F i, HA46/APAH L H) 2 T 151, H446/APZH i
LR 228 B K. 1 B miR-490-3pid FIA Bk
A BT A S JE PN H446/ AP 38 5E . TR AR &,
7 W] miR-490-3pid % 7] FEAIC H446/APXT Bl #5 Jé
(RN 251

WEFEARIE , i miR-490-3p Rl #s P Kz 48 g Al
L& P LA 5 FE AT #2122, IncRNA TP73-
AS 138 L $E 7] miR-490-3p il = [ 14 7L B9 41 A
M AR R P ARG 45 R 7R, LINCO0095 8 4L 7] 1
5 miR-490-3p, T4 miR-490-3p ik 1 #4 1 414
LINCO009583 ik %+ H446/ AP HE i iy 5 e it 24 14
(AMEIE ] . 7, LINC00958 ] g i it i % miR-
490-3p s M HA46/ AP M Xt K 45 J& Py 245 12

2z FRTIR , #H] LINC00958 3 ik BE-4r i r £ 8
AT ) /N2 P s HA46/ AP I 5 . T RS AR 2%,
B 41 LINCO095 85 125 FAKK 17 /I it e (14 o] oy 5
JeTi 25k, HALHI T AL 5 miR-490-3p &A%, X
SR /I L e 9 7 B A SR B TR B R
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