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The Effect of LncRNA FGD5-AS1 on the Malignant Biological Behaviors
of Laryngeal Cancer Cells by Regulating miR-22-3p/ISG15 Expression

FAN Hao, QI Bin*
(Department of Otorhinolaryngology and Head & Neck Surgery, Huanggang Central Hospital, Huanggang 438000, China)

Abstract This study aims to investigate the effect of LncRNA FGD5-AS1 on the malignant biological be-
haviors of laryngeal cancer cells by regulating miR-22-3p/ISG15 expression. qRT-PCR was used to detect the mRNA
expression levels of FGD5-AS1, miR-22-3p and ISGI5 in laryngeal cancer tissues and cells. At the same time, the
best cell line was selected for subsequent experiments. TU212 cells were assigned into the si-NC group, the FGD5-
ASI siRNA group, the miR-NC group, the miR-22-3p group, the FGD5-AS1 siRNA-+anti-miR-22-3p group, and the
FGDS5-AS1 siRNA+ISG15 group. The untreated cells were used as the blank group. qRT-PCR was used to detect
the expression levels of FGD5-AS1, miR-22-3p and ISG/5 mRNA; the dual-luciferase reporter gene assay and RIP
(RNA immunoprecipitation) experiment were used to verify the targeting relationship of miR-22-3p with FGD5-AS1
and ISG135, respectively; CCK-8 and EdU assays were used to detect cell proliferation; Transwell and scratch assays
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were used to examine cell invasion and migration; Western blot was used to detect the expression levels of c-Myc,

p21, ZO-1 (zonula occludens-1), and Vimentin. The dual luciferase reporter gene assay results showed that miR-22-3p
had a targeting relationship with FGD5-AS1 and ISG15. The expression of FGD5-AS1 and ISG/5 mRNA increased
in laryngeal cancer cells and tissues, while the expression of miR-22-3p decreased (P<0.05). Knocking down FGD5-

AS1 or overexpressing miR-22-3p could inhibit the proliferation, invasion and migration of TU212 cells (P<0.05);

inhibiting the expression of miR-22-3p or overexpressing /SG15 could reverse the inhibitory effects of knocking down
FGDS5-AS1 on the proliferation, invasion and migration of TU212 cells (P<0.05); the LncRNA FGD5-AS1 is upregu-
lated in laryngeal cancer cells. Interference with LncRNA FGDS5-AS1 can inhibit the malignant biological behaviors

of laryngeal cancer cells by regulating miR-22-3p/ISG15 expression.
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T T~ A6 B AR A B AE M BOR B T B 5 AW b Rz 2 i
NP6 i) -3 ] J Y 35 F2 ) Ok 0

202342 H Z20254F 11 H, WX O R B -
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IR AR =[(0 hRIR I —24 hLIJE A )/0 hkilJE
11%100%.
1.3.6  Western blot#] c-Myc. p21. ZO-1. Vimentin
EAFENKTE AR FHRIPAZRSGR 78 7
HIFAL, B0 (4 °C. 12 000 r/min. 15 min)/5 IS
IE R AR 5, B R I I BCA (bicinchoninic acid)
ROr W S A4 7 b 7KV R AR P I L B 4T SDS-
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1:1 000; $TZO-1, 1:1 000; $;Vimentin, 1:500) 4 °Clif & it

%=1 qRI-PCR3|¥1F%!
Table 1 Primer sequences for qRT-PCR

PR SIIFFFI(5—3")
Gene name Primer sequences (5'—3')
FGD5-AS1 F: AAC AGT GCC TAT GTG GAC GG
R: CCC ATC ACA GAG GTC CACAC
miR-22-3p F: GCG AAG CTG CCA GTT GAA G
R: AGT GCA GGG TCC GAG GTATT
ISG15 mRNA F: CTC TGA GCATCC TGG TGA GGA A
R: AAG GTCAGC CAGAACAGGTCGT
GAPDH F: ACAACT TTG GTATCG TGG AAG G

R: GCC ATC ACGCCACAGTTTC
U6 F: CTC GCT TCG GCA GCA CA
R: AAC GCT TCA CGAATT TGC GT
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22N, PP LK FH SNK-g 56 5 799 4H. 1]
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MR FE Ay ZRIB KT

FGD5-AS1H1ISG15 mRNAE M J 41 s (HE p-

(A) 252 EEm Paracancerous tissue

’ mmm Laryngeal cancer tissue
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FGD5-AS1  miR-22-3p  ISGI5 mRNA
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TU212488 Y FRIR KT

FGD5-AS1 siRNAZHFGD5-AS11ISG15 mRNA
FIRTKPELsi-NCALL 7 HAFEIK, miR-22-3pKik
K- TH i (P<0.05); miR-22-3p41 ISG15 mRNA %
IE KB miR-NCAL P, miR-22-3pRiEKF T+
7 (P<0.05); FGD5-AS1 siRNA+anti-miR-22-3p4H
ISG15 mRNARIEKFE FGD5-AS1 siRNAH T+
{1, miR-22-3pF ik 7K £ (P<0.05); FGD5-ASI
siRNA+ISG1541 ISG15 mRNA %A /K- # FGD5-
AS1 siRNAZF5(P<0.05), WLE2.
2.3 TU2124HRE1E5E. REKIHBTK

FGD5-AS1 siRNAZW ¢ JE{H . EAURH %
B, MIRER. BHEERsI-NCH. FHHRKE
i (P<0.05); miR-22-3p 4L M . EAURH 4%
Y A2 2850 A R miR-NCA [A1K (P<0.05);
FGD5-AS1 siRNA+anti-miR-22-3p W 6 fE(EH . EdU
PHMEZR . iR 28%. @A FBFGD5-AS] siRNA
HTH 5 (P<0.05); FGD5-AS1 siRNA+ISG15411t
FEE. EQUFHMER., 4HfufR 2840, @& % FGDS-
AS1 siRNAZL T (P<0.05), TLE3~&5,
24 TU2124HREE%E. REKRTBHEXERRIA
Tk

FGD5-AS1 siRNAZ Vimentin. c¢-MycKiA

B)
2.5 , == NPG9
# mm HEp-2
2.0+ , ‘ == Tu-177
4 T T # == TU686
== TU212

Gene expression

1.5+ [ T T
1.0 o

0.5 H .

0- T T T

FGD5-AS1  miR-22-3p ISG/5 mRNA

A LU S T R TEAR AL B: 40 b 3L KA. #P<0.05, 555 HLRL; *P<0.05, SSNP6OYH A L% .

A: changes in gene expression within the tissues; B: changes in gene expression within the cells. *P<0.05 compared with the paracancerous tissue;

#P<0.05 compared with NP69 cells.

El1 FGD5-AS1. miR-22-3pF1ISG15 mRNAZEMERELE L B AR BRIk B R
Fig.1 Expression of FGD5-AS1, miR-22-3p and ISG15 mRNA in laryngeal cancer tissues and cells
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NN Blank

i NC

¥ FGD5-AS1 siRNA

2.5 B iR-NC
e = miR-22-3p

g 207 L W= FGD5-ASI siRNA+anti-miR-22-3p
2 mm FGD5-ASI siRNA+ISGI5
g 1.5
> &
o -
o [ _ y &
5 1.0 &
S » «

FGD5-AS1 miR-22-3p ISG15 mRNA

#P<0.05, 57 FALLLEL; “P<0.05, Hsi-NCALELES; ©P<0.05, 5miR-NCHLLL#K; “P<0.05, 55FGDS5-AS1 siRNAZL LU
*P<(.05 compared with the blank group; “P<0.05 compared with the si-NC group; ®P<0.05 compared with the miR-NC group; “P<0.05 compared
with the FGD5-AS1 siRNA group.

E2 FGD5-AS1. miR-22-3pF1ISG15 mRNAZETU2124A /7 f93RIEE R
Fig.2 Expression of FGD5-AS1, miR-22-3p and ISG15 mRNA in TU212 cells

FGDS-AS1 siRNA FGD5-AS1 siRNA
iR-22-3
Blank si-NC FGD5-AS1 siRNA miR-NC mi P +anti-miR-22-3p +ISGI5
S0, S0,um
= Blank mm Blank
mm 5i-NC mm 5i-NC
(B) : _ ©) -— .
F FGD5-AS1 siRNA ' FGD5-ASI siRNA
1.5 miR-NC 100+ miR-NC
miR-22-3p miR-22-3p
© i
2 FGD5-AS|1 siRNA-+anti-miR-22-3p ° 80 - FGDS5-AS1 siRNA+anti-miR-22-3p
s 1.0+ FGD5-AS1 siRNA+ISG15 E 60 FGD5-AS1 siRNA+ISG15
g £ 007
g 2 404
2 0.5+ =

20

0- 0-
A: HREdUS AL, B: AT IO EAA; C: E BN EdU I TERAR L. *P<0.05, 54 AHHEL P<0.05, Ssi-NCA AL
©P<0.05, 5miR-NC4] ttii, &P<0.05, 5 FGD5-AS1 siRNAZL L%
A: changes in cell EdU staining; B: quantitative analysis of changes in cell absorbance values; C: quantitative analysis of changes in cell EAU positive
rates. *P<0.05 compared with the blank group; “P<0.05 compared with the si-NC group; “P<0.05 compared with the miR-NC group; “P<0.05 com-
pared with the FGD5-AS1 siRNA group.

E3 WERMAIZET L

Fig.3 Observing changes in cell proliferation

K si-NCAH . FEHAFEC, ZO-1. p213RiEK AS1 siRNA+ISG154] Vimentin. c-Myc#ik /KP4
TR (P<0.05); miR-22-3p4 Vimentin., c-Myc# FGD5-AS1 siRNAAL T, ZO-1. p213RIEKT- P
B miR-NCAL MK, ZO-1. p21RKIEKFF (P<0.05), .6,

1 (P<0.05); FGD5-AS1 siRNA+anti-miR-22-3p4i 2.5 35iFmiR-22-3p. FGD5-ASIFISGISHI#R )% F
Vimentin. c¢-MycKiE /K FGD5-AS1 siRNAZ starBase £ #i% J& 7l Il miR-22-3p. FGDS-AS1Al
T, ZO-1. p21RIE/KF ML (P<0.05); FGD5-  ISGISZIAAFAE HAMOEE A0 A, W 7. %K
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FGD5-AS1 siRNA FGD5-AS1 siRNA
+anti-miR-22-3p +ISG15

;‘-, o

(A)  Blank si-NC FGD5-AS1 siRNA i miR-22-3p

mm Blank
mm 5i-NC
B
(B) == FGDS5-ASI siRNA
250 == miR-NC
= == miR-22-3p
8 200 &8 ) o
2 W FGDS5-AS1 siRNA+anti-miR-22-3p
Z == FGD5-ASI siRNA+ISG1S
S 150 <« e
&
5 100
£
Z 50
0_

Ar FAMLR 2R B: EEHTAR . *P<0.05, 525 FIALLLEL; "P<0.05, 5si-NCALLEL; ©P<0.05, 5miR-NCALLE; “P<0.05, 5
FGDS5-AS1 siRNAZ L .
A: changes in cell invasion in each group; B: quantitative analysis of cell invasion changes. *P<0.05 compared with the blank group; “P<0.05 com-
pared with the si-NC group; “P<0.05 compared with the miR-NC group; “P<0.05 compared with the FGD5-AS1 siRNA group.

E4 WBRMRETE

Fig.4 Observing the changes in cell invasion

FGD5-AS1 siRNA FGD5-AS1 siRNA

(A ; i i iR-22-3
) Blank si-NC FGD5-ASI1 siRNA miR-NC mi P +anti-miR-22-3p 41SG15

24h

EE  Blank
= iNC
(B) == EGD5-ASI siRNA
100+ = miR-NC
= miR-22-3p
< g04 . o
< 80 . . ™= FGDS-ASISRNA+anti-miR-22-3p
g m= FGD5-ASI siRNA+ISGI5
0 60+
< 40
S
5
@ 204
0-

A FHANR R AR B: 8 M RR @A %8, #P<0.05, 575 IALLLEE; #P<0.05, Hsi-NCALLL#; ©P<0.05, HmiR-NCHLLL#;
£P<0.05, 5FGD5-AS1 siRNAZ 4%
A: changes in cell scratch healing of each group; B: quantitative analysis of the changes in cell scratch healing rates. *P<0.05 compared with the blank
group; *P<0.05 compared with the si-NC group; “P<0.05 compared with the miR-NC group; “P<0.05 compared with the FGD5-AS1 siRNA group.
El5 WERMALIBEL
Fig.5 Observing changes in cell migration

A RGN 45 R, miR-22-3pik RIX R EFE  ISGISIFIeRIGHE, W2, RIPFRIE R, 51gGH
KT TU21240 i -f WT-FGD5-AS1. WT-ISGI5)7% AL, miR-22-3p. FGD5-AS1M1ISGI57E Ago24H
FeF I, (R B35 MUT-FGD5-AS1. MUT- KPR N(P<0.05), W33,
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(A) & FFTFFTES
Myc | WD SR s D s -
P2 —— . —— — - ),
Vimentin -- - - - -- 57 kDa
70-1 s e R = SR e - (05 (Do
GAPDI | M - - 701
Blank
si-NC
FGD5-ASI siRNA
B) A i
miR-NC
miR-22-3p
s FGD5-AS1 siRNA+anti-miR-22-3p
b FGD5-AS1 siRNA+ISG15
a
5
=
2
2
~

Vimentin Z0-1 c-Myc p21
A: Western blothll 2 i i % 2 A 2 5 I B: e i & HR A RIE AL, *P<0.05, 525 AALLLEL; "P<0.05, Hsi-NCALLEL; ©P<0.05, SmiR-
NCHLLL#L; “P<0.05, S5FGDS5-AS1 siRNAZ L.
A: Western blot is used to detect the expression levels of various proteins in the cells; B: quantitative analysis is conducted to examine the changes in

the expression levels of each protein. *P<0.05 compared with the blank group; “P<0.05 compared with the si-NC group; “P<0.05 compared with the
miR-NC group; “P<0.05 compared with the FGD5-AS1 siRNA group.
El6 #MpahREARBEN

Fig.6 Changes in protein expression in cells

(A) miR-22-3p 3" UGUCAAGAAGUUGACCGUCGAA 5’

WT-FGD5-AS1 5" UGGUUGGACCAAGAGGCAGCUC 3’

MUT-FGD5-AS1 5" UGGUUGGACCAAGACGCGGCAC 3'

(B) miR-22-3p 3" UGUCAAGAAGUUGACCGUCGAA 5’

WT-ISG15 5 CCAGGUGUCCCUGAGCAGCUC 3’

MUT-ISG15 5' CCAGGUGUCCCUGAACACCUC 3’

A: miR-22-3p 5FGD5-AS145 &7 55, B: miR-22-3p 5ISGIS 45 A0 5 . 4T (Ol R RMUT 7 41 o [ 938 7 55 o
A: binding sites of miR-22-3p and FGD5-AS1; B: binding sites of miR-22-3p and Z/SG15. Red bases indicate the mutation sites in the MUT sequences.
El7 miR-22-3p# 5 5FGD5-AS1. ISGISHILEE LS
Fig.7 miR-22-3p respectively targets the binding sites of FGD5-AS1 and ISG15

3 T TR 1.9 751, ST WA 112 W AR T7 IR
LSCCRMH R £ BpMIUE TR, Kt EERER. ERERE, A ETRORIH
00%, BT A BRI THH 25 T, ROl BRI, DR o O A R TR T A
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T2 WISEREERIEMIR-22-3p 53 5 SFGD5-AS1. ISGISHIELEIXF
Table 2 Dual luciferase assay to verify the targeting relationships of miR-22-3p with FGD5-AS1 and ISG15

45

G WT-FGD5-AS1 MUT-FGD5-AS1 WT-ISG15 MUT-ISG15
roup

miR-NC 1.01£0.11 0.98+0.10 1.08+0.12 1.04+0.11
miR-22-3p 0.5540.06* 1.03+0.11 0.67+0.08* 1.06+0.11

*P<0.05, 5miR-NCHLLLEL . x5, n=6.
*P<0.05 compared with the miR-NC group. X£s, n=6.

%3 RIPEIGISIFmMIR-22-3p 5FGD5-AS1. ISGISHIEAEEER
Table 3 Detection of the enrichment of miR-22-3p with FGD5-AS1 and ISGI5 in the RIP experiment

miR-22-3p5FGD5-AS1

miR-22-3p5ISG15

— miR-22-3p and FGD5-AS1 miR-22-3p and ISG15
Croup FGDS5-AS1 miR-22-3p miR-22-3p ISG15

IgG 1.04+0.05 1.09+0.12 1.06+0.12 1.01+0.05
Ago2 5.11+0.72%* 7.214+0.88* 8.01+0.98* 6.11+0.87*

*P<0.05, H51gGH L . Xts, =6,
*P<0.05 compared with the IgG group. ¥+£s, n=6.

LncRNAGH 7 # & XK EE#E IS 200N % H 1R
(G S A, AT DA e 1 R AR R e, TE MR 2
i LncRNA (U1 AFAP1-AS1. ZFAS1FINEAT1)#%iiE
SRS 5 MR R i O R $E R 7 l, FGDS-
AS1HE— R F FE I LncRNA, 7E 2 it i vh B 55
FEER, WFGDS5-AS ik 5 32k ] R g i3 B S 41 i
HHEUY, QINZESHIESZFGDS-AST& —Fh 5 b —[a)
JRE AL AR G LneRNA, FEAK L IA 7K AT 41 1) 15
AN MRIETE, g Rk S B B E A RS
BEMK, FRFGDS5-AS 12 B i K JE 1 i R 5
Rl 75 [ & T8 1k R GuiE s -, FGDS-AS1H
WES 5 M AR O . ACHIT 78 &5 B[R B A 301
FGD5-AS 1 {EMEJeE 44U A i b 605 B, Tk
IR R E G A AR T . IE R KRR, [FIET A
A A0 c-Myc M Vimentin ) #3% , 123E p21F1 ZO-1
)22k, iX 5 _EiR DIEFGD5-AS1/E 942 5% LncRNA
IV &S —5, 3 — P R FGDS5-AS1 ] BefE N —
FhE R R LncRNA, 842 W e ik 2 o

B R W, LncRNAR] DLAE R —Ff I3
354 RNA(competing endogenous RNA, ceRNA)5
miRNAFHEAEH, Hilid 5 miRNAAH BAR A3 —
P4 mRNARIE, B LncRNA-miRNA-mRNA
TERES G ACPIE R T — P R4 M 25 09, miR-22
TE B R H A 147 B 17p13.3, Ji sk 3 ) A [R] 52
DRI 22 B i P s b R FE g R R 070 S5 T
S BT 78 CLIE ) miR-22-3p a] /5 Ay Sk #8552

WA BB I 18] R A SRR = 0 9 A T bR 4 Y,
A W e 30 T R IR A R AR A R R U, A
WE ARG 7 FGD5-AS15 miR-22-3p#H HAE F i) fig
P o 9L R A 2L AR I 45 SRAIE S FGDS-AS1iE
i S ME 25 miR-22-3p, RIPAG 45 5 % 8 FGD5-
AS15miR-22-3pfE Ago2 A H 1) 'E HE & B3 &5 T 1gG
., $278 FGDS-AS1R] LA 57 P 1 5 0 a8 41 ff Hh 1)
miR-22-3pZk& o AHIFTIE S 7 Wk s 4H 23 5 4 i b
miR-22-3pFI& N, i 10 40 Mo # A= 28 40
miR-22-3pid FILEM ] [ e MG 5E . T
FGD5-AS1HRIEEHE T miR-22-3pfIKik, #tfis 5
TR ARG . BRI 2R . L YL anti-
miR-22-3pJ& , Rl FGD5-AS 1 5% M5 Jes 40 fr t e . 12
28 ST RS (A I FH 3 40 %

B R R IENLHIE S, LncRNARBE W@ i 145
b miRNASE I FL BRI (R R %, 28 R 25 5
BRI 4G I K RIPAS IUAIE 2, ISG1 542 miR-22-3p E Wi 41
HL A B . AR AR T, ISG1S KLk
VIO BIE S 5 2 R NSRRI AR G . BFFLR I,
ISG 1575 YP S5 55 2 Mo 4l it vh R0k 10, & —Fh e
B EE FE IR 1), ISG IS 1E W 41 i Fh 2 0A 1 i o
VERBUEFE RN FEAEF B0 ARHE T K IN ISG 151E Wk
FaH K A 2RA B, BHFGDS-AS TR AT PG
W 40 B ISG 15318 7K, 1 miR-22-3pidt Rk ]
TREFIX —iash . Ak, AN SO IR B L3 Y ISG 1 53
B 5K W] 3 W e 2 i Hh FGD5-AS TR 51 2 1Y
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N . LU ESEREH  FGD5-AS13E i #5434k miR-
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