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[Abstract] Objective To investigate the role of long non-coding RNA double homeobox A pseudogene 9 (DUXAP9)
in head and neck squamous cell carcinoma (HNSCC) and to evaluate the expression level, molecular function and mech-
anism of DUXAP9 in HNSCC cells. Methods Differential expression of IncRNAs between normal and tumor tissues
in HNSCC tissues were screened using IncRNA microarray, the expression level of DUXAP9 in HNSCC tissues and its
relationship with prognosis were analyzed in the TCGA database. The expression levels of DUXAP9 in HNSCC tissues
and cell lines were detected using qRT-PCR. The function in HNSCC cells after DUXAP9 silencing was evaluated us-
ing the CCK-8 assay, wound healing assay, Transwell migration assay and subcutaneous xenograft assay in nude mice.
Changes in the transcription and translation of epithelial -mesenchymal transition (EMT)-related proteins in head and
neck squamous cell carcinoma cells after DUXAP9 silencing were detected using qRT-PCR and Western blot. Re-
sults IncRNA microarray results showed that, compared to adjacent normal tissues, DUXAP9 was abnormally upregu-
lated in HNSCC tissues. Analysis from TCGA database showed that, compared to HNSCC patients with low DUXAP9
expression, HNSCC patients with high DUXAP9 expression had poorer survival. The relative expression of DUXAP9 in
HNSCC tissues and 4 HNSCC cell lines increased compared to paired adjacent normal tissues as detected using qRT-
PCR. Silencing DUXAP?9 significantly inhibited the proliferation, migration and expression of EMT-related genes in HN-
SCC cells. The silencing of DUXAP9 significantly inhibited subcutaneous tumorigenesis of the HNSCC cell line CAL27
in nude mice. Conclusion Silencing DUXAPO significantly inhibited the proliferation of HNSCC cells and subcutane-

ous xenografts in nude mice. DUXAP9 may mediate the migration of head and neck squamous cell carcinoma cells via

the EMT pathway.
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W5 K& B, AE W A% RNA (non-coding RNA ) 18§
i 968 B A A R TR B A G A RNA 5 e 1)

B R & AN PRI 2 VIAH ™, KBEIE S
s RNA (long non-coding RNA , LncRNA ) 1E Ky 3F 4 i
RNA {9 —Fl , 2 5 40 g A B BR A 12 A2 7R 4
o8 7E 9 I R kR SR i AR Y
UL, [ BH LncRNA =124 ThRe A B T — 2548
7 1 968 53— R BT, A 10 s 6988 L 1 12 I
T BT A B 3R 97 AT AR A . DUXAPY J& —
T & B0 A1 3 PR R B IneRNA ', J& T DUXA
] 5 8 56 PR R o [ U 8 35 15 4 5 DNA &5 &
H, KPP Z2HEAgIAN SR IEBEEEA
K TRIUR 2 R 4 A 60 ~ 63 N2 LR 1Y) DNA
SE A S, RO R IR Z5 R IR R gE R B
DUXAPY 75 JIF- 4 it i vh S 3Rk, RIAK 5
BE TG A BB DIFSE " Beoh, WFoeis & 3
DUXAP9 BB {2 HF B Ja 41 i i) AR R Mg g7, H oAl
DUXAP9 7r 3k 551 % 4 vh Ty e A1 4E FH L& A 15
. AT G EE T DUXAPY 7 3k #9498 2H 21
20 i v Y 22 35, TR AS DUXAPO X Sk 251 6 g 41 Jif 134
B GER FIRR B T BB RE T 152, i — 2 T
DUXAP9 A B 71 AL
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1 ##F7FE
L1 ARZAFA B | o BB

30 {5 37 fif Sk S50 % g N 9 5% 1E R ZHUREAS L 1
BCE b v 58 38 R A R 2 e B TR o LN R B B 1 S
1 1EL S 290 R BT e S8 o AT ST AR A | T g
TR 1% 2 Bt BT T 26 U R B e A 3 22 51 2 (A it v
(FILBERHE (20161144 5 ), T 2 5 & TEA
2 I 4 % 28 U ) A5 L 5 X WA 58 R Y s B A
Ik PR B2 RE o I Al P A N D58 S 29 08 s 4 i R, fL A
WSU-HN4 ,WSU-HN6 Fl WSU-HN30 (LA T 43 5 Fx
HN4  HN6 Fl HN30) 25k A F 3¢ [ [6 57 T A F 52
Bt , H1 S [ I B 22 Ry OF 2 g AT 15 5 LR HN-
SCC 2 Jfd F CAL27 Wy 3 T 5 [ i 70 1% 37 ) i
iL> (American type culture collection, ATCC) ; A\ 1E &
IR I BZ (normal oral keratinocytes , NOK) 4 g Hit
e PRAR A i 6 00 T 2 R ek M 4 S AT I A
I o SPF AR (T J& )W I 15 A2 38 R A B2 2 g 55
K sh PRl

OE Biotech Human WT IncRNA 3t ;' (Affymetrix
25 H), £ ), Trizol (15596018, Invitrogen 23 Al , 3¢
[ ), Hiscript QRT supermix for qPCR (+gDNA WIP-
ER) (R123-01, Vazyme 2% & , # [ ) , 2x SYBR
Green qPCR Master Mix i F & (bimake 2 &) , 3
[ ) , Lipofectamine 3000 ik 7| (Invitrogen 2y ] , 3¢
[# ), DUXAP9 Smart Silencer (SS-DUXAP9) . SS-NC
(BLIEA= A7 BR 22 5], ) s GAPDH \DUXAP9 | E-
HEZL T 1 (E-cadherin ) . N-45 %5 45 [ (N-cadherin ) .
Snail \ ¥ £ F (Vimentin ) {9 SZ ) %€ 12 PCR 5191 &
A TAY) TRARAE, hE)

T3t N £ 7% E-cadherin $T4 . N-cadherin $T
& Vimentin Fi /& . Snail Hii4 (Abelonal , F1E ) , 2E3¢
% 1gG —$i(Abclonal , H1[H ) . LumiQ i Fi & ECL %
He W (Sharebio, H1E ) , 1 x Jo & P & P W CHE
i, ) . £ 0.02% EDTA (¥ 0.25% i 25 1 B 75 T
(Gibeo, £ [H) , BCA HFWE M E A & (R R,
1 E ), CCK-8 5] (Dojindo , Kumamoto, H w),
Transwell /N% (Corning, 32 [ ) , 4% % B2 1 1% (Ser-
vicebio, F1E ) , 0.1% %5 & 45 YL %% (Solarbio, H1 ) .
& 2F 1L 37 (Fetal bovine serum , FBS) (Gibco 23 &, 55
[ ), 75 % 3 MHER: 2 (Gibeo A 7], £ [E ) . DMEM 15
IR (S IE) o CO.MH IR S TR 4 (Thermo Fish-
er, Z[H ), EBEA (Eppendorf, f2[E ) , UV/Vis
AR 43 56 6 BE 11 (Multiskan™ Sky Spectrophotome-
ter, Thermo Scientific, 3% [E ) , i #5 {X (Multiskan™

Sky High, ThermoFisher, 3¢ ), o B O L
(CT15RE, Hitachi, H A% ) , 8] # A1 22 2 4 Bi (GFM-
600, bR AGERA RA R, D), &G AR
AL (Multifuge X1 X1R, ThermoFisher, 32 [# ) , & [K
480 7% E it PCRAY (Roche , 2 [ ) , fh2# B ILE
¥ (ImageQuant LAS 4000 mini, General Electric
Company, EH),
1.2 Fik
121 Sk S5 i 20 21 2% 5% K 3K #Y IncRNA 9 5
& {#i [l OE Biotech Human WT IncRNA & i &
5 % Sk 251 6 g 20 23 e JLTC N (4 98 55 1F W AL 2 rh 25
S+ I8 IncRNA o §ifi Pe 5 1 4 Log2 Fold Change >
1.5, H.P < 0.05, fiffi 1% Kaplan Meier #lJ5 43 1 47 75 .
F H A G (HR KT 1.4, H P < 0.001) 4 In-
cRNA,
122 TCGA %4l 1% ' 43 T DUXAPO 7 3k 35 i it 41
LRI LSRR Bt
FHiZ I o3 b, Sk S R (502401, AR 2R 2L
HTseq-FPKM ) 14 5 R 3% 35 508 K AR R 1) 1Ifs PR AR S,
M TCGA 3k #8595 151 H (https : //genomecancer.uc-
sc.edu/) N E . AZWN Sk S8R H U5 E.5%¢
BB . Z )5 level 3 HTseq-FPKM £ 45 % 4
>k TPM (transcripts per million ) N T log2 e
b, DAEAT ik — 25 03 Mt o AN AT TR 008 1 R Ry
TEREN R R BR A . AT & TCCA HLE 1
Ji AR

Gt HrR HIR(3.6.3) BEAT S0 B R
Kaplan-Meier J5 i 43 #f DUXAP9 3R ik 5 5 A4 77 B
(overall survival, OS) #H ¢ /) Il IR 95 B 47 1E . H
Wilcoxon & FIKS 56 b 8 DUXAPO 78 i Jfd 2H 21 F0 1E
WHA PR RIE . B i R s H AR ik
1 (FP K DUXAPY Rk KR D M) . #2F
K, {8 FH SurvivalROC R # A2 il ROC 2, i
DUXAPYfE N IZWibn E W PERE o ff H ggplot2 R
£ T DUXAP9 Fl Snail # 3& 1K A1 54 73 Bt Fl i)
AL
123 qRT-PCR K 0 Sk 251 655 93 2H ZURE S F0 41 if 3R
Hi DUXAP9 ik MR 4% Trizol #E 13 W] 43 %t 20 41
2 ZURE A 19 51 3% F HN4  HN6 , HN30 , CAL27 \NOK
4 L 53 ) E AT 5 RNA J 82 5 AR 41 Hiscript QRT su-
permix for qPCR (+gDNA WIPER ) 5 1E v B 5 £ 47
RNA i % 5% 3K 15 ¢cDNA, 2 x SYBR Green qPCR
Master Mix i 5l & # 17 qRT-PCR £ il Az £ 4l 43
Mro SI¥sIRMFE T PR
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#®1 PCREIYIFSI
Table 1~ Sequences of PCR primers

Primers Sequences
DUXAP9 Forward: TGGCTGGTGGAGGATGTCTT
Reverse: CCTGGGCTCCCTCAAATCAG
E-cadherin Forward: CGAGAGCTACACGTTCACGG
Reverse: GGGTGTCGAGGGAAAAATAGG
N-cadherin Forward: TGCGGTACAGTGTAACTGGG
Reverse: GAAACCGGGCTATCTGCTCG
Snail Forward: TCGGAAGCCTAACTACAGCGA
Reverse: AGATGAGCATTGGCAGCGAG
GAPDH Forward: GAACGGGAAGCTCACTGG
Reverse: GCCTGCTTCACCACCTTCT
Vimentin Forward: AGTCCACTGAGTACCGGAGAC

Reverse: CATTTCACGCATCTGGCGTTC

124 #M%5 Y U2 DUXAPY %) Smart Silencer
(SS-DUXAP9) i 55t 1 A= 91 A7 BR 2 /il 2 31 Fi & o
siRNA#1: GATAGAATAGTGACAATAA ; siRNA#2:
GACCCATCACAAAGTTTAA ; siRNA#3: GAGATAT-
GTAGTAAAGCAA ; ASO#1 : GCTGTACACAAATACT-
GAAC; ASO#2 : TACAATCTAAGTGGTTGGAC ; ASO#
3: AAATATGCACTTCCCACAAC , F4 I8 i & 7 19 14
W, {8 ] Lipofectamine 3000 % 7] %} CAL27 41 itg il
HNG6 21 il 5% G4 AH N Y siRNA FTASO

1.2.5 qRT-PCR £l %% 4 SS-DUXAP9 1) CAL27 Fil
HNG6 2 ffl H DUXAP9 AHX%f 33k 5 X%F CAL27 4 iy
F1HNG6 41 il 5% Y& SS-NC (FLF siRNA 1 ASO X i)
5 SS-DUXAP9, 24 h J5 $& HUE RNA J5 #E 17 qRT-
PCR S 556 1 DUXAP9 (1) 3235 , ] GAPDH it [K 1E
poRSREAIINE = S5

1.2.6  ZHHIRIIE  Transwell iFF% . CCK-8 5246 (D2
MR S5 b i Y SS-NC (6 BE 41 ) 1k SS -
DUXAPO(SZI2H ) 1Y CAL27 2 il Fl HNG 40 i A5 15 557
0 h #1124 h L FE R S 1925 5, ISR iE DUXAP9 1y
TUER 2752 %F CAL27 F1 HNG 40 ifd i) 3 7% fig J1 A 52
M, BRic I — AT, SCR A 3K .

@ Transwell iF £ 52 & B %% Y SS-NC &} SS-
DUXAP9 24 h Ji5 i) CAL27 41 Jifd 1 HN6 41 ity , 4 x 10°
AN 200 L TG I T 1% 55 i i B A T 24 AL
B 8 pwm FLBE R AY Transwell /NE F%E, FTEMA
600 pL ) DMEM+20% i 4= IfiL 5 - 24 ~36 h )5 , %F
i /NE A0 M 4% 2 B W 2= IR TE GE 15 min,
0.1%%5 FH 28 4L 830 min, A5 FA 5 Transwell |
M, Image J 3P HEAT AL

BCCK-8 5L W4 % Yb SS-NC 1l SS-DUXAPY

24 h J5 1Y CAL27 41 il A1 HN6 41 Jifd LA 1 000 4~/FL 1Y
WA E 96 fLAk T, A 3 REIFL. B 10 L
CCK-8 X FI AR I E] 90 pL B 32 HL v Bifi Je 65 40 it
1837 CF Hi 9% 2 h, IdHH UV/Vis Bl s 66 RE T
TE 450 nm A1 600 nm AL &1 56
1.2.7 qRT-PCR . Western blot £ ] EMT #H ¢ 3 [A |
EHFE B YL SS-NC B SS-DUXAP9 48 h J&5 1Y
CAL27 4fi Jifl F1 HN6 4 il #F 47 50 RNA A $EHL, 47
qRT-PCR 525, ¥5:9l GAPDH . DUXAP9 | E-cadherin .
N-cadherin . Snail FIl Vimentin [} RNA &3k /K, #
fEIR 1.2.5,

W55 YL SS-NC 5 SS-DUXAP9 72 h Ji5 i CAL27
4 g 11 HNG 41 B A7 26 b4, e ARk, A
REENE (FE5E ) , F 4 40 min, LA E-cadherin . Vimen-
tin . N-cadherin . Snail Il GAPDH 3i/&—$1 , 4 Cid ik
WEF . TBSTYEME 3 YK, 10 min/¥K . IIA ZHiil &
1 h, TBSTUYEME3 YK, 10 min/ik ., ECLIXF & W,
22 RSB ASGH AT B R AE L 4 #T o
1.2.8  #REEUZ TR CE  SPFARL(7 8D W A
SRRl N 17 Y U ML ) K7/ SR S8 {2
HIT, 33X 26 Bl 9 B 1 FEAE (22 + 1) °CHIT(50 + 5) %I
JE 1) SPF ARifEZE+ .

/N ER A X B2 (7 5 2% G4 SS-NC 1 CAL27 4l i
B2 T BRI 4 ) RS B 21 (1 9 % L SS-DUXAP9 (1)
CAL27 4H M E2 T 4l ) , Jdl 5 H/AhEL. 1 x
10°4~ CAL27 40 #5705 H/NRZE A B M T,
5 100 wL JCIfL T DMEM 55 35 565 1 x 10°4>Fi 4k
BRI CAL27 40 M0 o & 4 d FH - RO Adoed K/ .
e 98 AR B4 I T i AT R AR = K x 5E x
Fi2. SIS RAEMIEIRAS M E A, BT
B B o ) S5 (AR R AL A B I 58 3 KA R
= e BT 5 LN IR B [ A0 B A R B s R it o
(fEFEH HES : SHOH-2019-A56-1) .
13 it o

i R(3.6.3) BT G024 M1 . TCGA $ds
FHIEGE 22T W 1.2.2, SRR 7 220 Hr ek
Student # £ 56 73 7 25 20 [7) 22 S5 00 B 5 . P < 0.05
R 2ERA G L

2 & R
2.1 DUXAPY Lk #H BB BERAT@mME P 5
F A

N 5 X6 Sk 20 6 9 8 2 4H AURE A RN C %F 1) 9 5%
CH A REA AT IncRNA B 4000 2 400 e & B8, 5
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P 57 L EUM L, DUXAPO 78 Sk 85 89 Hh S50 o 22 1k
(El 1a.1b) o #E—2 8 T 4 DUXAPY 78 £ F i
i TP A 7K, B e it TCGA K dis P i 4712 8 43 At
(B35 Mg Al SURI e 55 41 40 |, % B DUXAPY 76 K
22 B0 Mg 2 R rh R Gk R AL Sk S
DUXAP9 7E TCGA 1EH Fr 4 5 TCGA g A ()
KrAGRITFER(Fle) . BT, EFILn
Br &3, 5 DUXAPY IR K 3k 55 A L, DUXAP9 5
TR B HE A FE(E D). A, FIH TCCGA
B e S 3 e K4 2E 4T ROC 43 B W, DU
DUXAP9 (1) 2 ik 5 7] 15 g b 1 X 43 I g B 0 # 41
41, H AUC {8 7] 35 0.884 , DUXAP9 1] D AE 3k %5
figh g AR B2 W AR bR B (B 1e) o iE—
A R PEAl DUXAPY TE Sk #  i vh il 26 1k K °F L 16
Sk 20 6l 963 2H SURE AR (IR 1F) Find g & (I 1g) H A
I DUXAP9 1y % i5 /K °F- , qRT - PCR 5¢ % & ¥
DUXAP9 7E 3k S5 i 957 2H 2R A< RN 40 i 2 v S8
Fik,
2.2 JUEK DUXAP9 58 2 2 ¥ 4] 3k 30 % & 2n i 69 3%
i fe it A5 4 A

SS-DUXAP9 fE A &% 1 11l ] DUXAP9 7£ CAL27
FHNG 21 i v () 22 15 7K 57 (1L 2a) |, 200 1 Rl 91 52 56
R, 5% YA E, DT ER DUXAPY fE 2 35 410 i
CAL27 4il ffd 1 HN6 41 ffd 1% 3T #% BE 1 (&l 2b) |, Tran-
swell 3T 8% 52 56t #E — 25 IE 52 U0 Bk DUXAPO RE I 3%
i CAL27 1 HN6 2 il i iF #% 1 J1 (18 2¢) o [F]
B, CCK-8 S g4 S 3 B UTER DUXAP9 7] D {410
il CAL27 F1 HN6 41 it i B4 i E 1 (181 2d) .
2.3 I DUXAPY 38 2 % 47 4) EMT 48 % & B 49
Fik

2% qRT-PCR S50 1IE 55 , 7E CAL27 Fl HN6 4 Jid
h, PUER DUXAP9 A& K fiE i 2 3 Il E - cadherin 1)
mRNA F ik K, FEK N-cadherin . Vimentin £ Snail
H) mRNA F 15 7KF (H 3a.3b) ; Western blot 32 4 i3
— P AIF S, 7F CAL27 F1 HN6 41 it , 12k DUXAP9
FLIH L BE i 18 E-cadherin [ 8 1 2635 7K F , %
{[& N-cadherin . Vimentin £l Snail & [1 3 i /K F (A
3c). MAh, TCCA Eds R B it — PR 1E 3k 8
s G 4 ZHFEAS Th DUXAP9 5 Snail mRNA [ 31k 7K
SFEIEA KM (R=0.28) (K 3d) .
2.4 TEDUXAPO T BA 2 4 3] 4% KL T R IG 5e h

BREUE T BB SE 80 2R W, DIER DUXAP9 W] i 2%
PO CAL27 B iR (A A= 4 5 S 0T BRALAH EL , DTBk 4l
4y e g AR R o o D (11 4)

303 8

R 22 I TEHE 2 B, IncRNAs 78 A\ 28597 i
Ji& LA Ko 45 i RE 19 A A= R0 & J b i B AR
FHP RS R, S R IK M IncRNAs 2 5 13k
U Jos 20 ML 1) — e W A R ARG e 2R
R, A, IncRNA DUXAPY 1f DL 4% 5
Cbhl-b(Cbl proto-oncogene B) 5 &, #a5im  fr 1 K A
?%Mi(epidermal growth factor receptor, EGFR)[E5
T B, G /N e 2 e 2 TR B R A A
DUXAP9 FJ L& AR N6 -Jig 17 HU L AL B4, O 5
ZHRA KT 2 mRNA 454 & [ 2 (insulin like
growth factor 2 mRNA binding protein 2, [GF2BP2 ) 4%
A BN R R | 3 PISK/AKT 38 42 ik B 0 4
MRS TE AT RS RE ST > o FENFAR LS ', DUXAP9
BHA25 Y Y AR 0 P E X (sex-determing region
of Y chromosome, SRY) - & #£ 5% [H T 9 (SRY - box
transcription factor 9,S0X9) 1 3" JE B PE X (UTR ) 4%
5 M58 T SOX9 mRNA BAEE 1, 3 T SOX9 Ky
Feik , DA B A8 98 0 2 e o AR PR i
T IncRNA % S 2 2 L A5 5 % Sk 356 9 41 S Ubr A 1
P XoF 988 55 2H 21 bR A 19 25 5 K 3K IncRNAs, & 3
DUXAP 7 3k #9165 Ji 41 20 8 2% B, i it
TCGA $UH& 72 43 M, DUXAPY |3 335 55 3k 5914 i
SRE PR 22 VI G BRI T i 52 36 52 B,
#K DUXAPY ] & 3 40 il CAL27 Bt i AR K

i T2 %) % B e o A BB T Y 32 IR A R
H, EMT (epithelial - mesenchymal transition ) i i 3%
S 98 2 i ) I B BE ) AR 2R B8 T RN IR T I Y
HCHTRE Ty, WK AN M e B e P EMT 2 1 — &
G5 2= 1 HE RN AE AL AR AR 2 B X S AR A g 3R
s A O 2 1 O = 5 N1 R A LI A
() P 41 AR ) L Sl RT3 53 EMT 75 3k 591 5%
I Th s SN AE SR R T A0 LRE R AR it
FEUEW] , NBS1 Al 5@ id - 3 Snail 155 EMT [R5
FE Bk SRR 1 T 28 RE 1 o AWFoTiE
X TCGA HCHE 22 B8 3 A R 45 38 W, 76 Sk S i
UUFEA T, DUXAPY 5 Snail mRNA [ 323K 7K -2
TEAH G, #2758 DUXAPY AJ B3 i - 4 Snail 1) 3
IRRARHE EMT #E 72

W5, 5 3R 35 1Y N-cadherin FUEEE I K E-
cadherin 5 R 40 i g (1 41 2127 404k AR 2B RN
Wk ELZE 5L AL B YA OG0 T e - 1) 78 BT 2 AL Y
A S& EMT A9 %5 75 25 11 40 N-cadherin | Vimentin 55
VA E-cadherin 55 1, X — o #2542 2 82 A2 15



A &R ia

b

2022F6H F30%5 FoH

+ 386 + Journal of Prevention and Treatment for Stomatological Diseases, Jun. 2022, Vol.30 No.6 http://www.kqjbfz.com
group
W Normal
6 Tumor
i2
1
s 0
_g 4+ -1
g L )
&
= 2F
. |
= _'! —
°C u
<~—DUXAP9
1 "
=3 :
é & Tumor . .
L6 .. L
2 i -
~ . .
= 2 : . : i g
é 4 . R + . .
2 he B N HE B Ay I
=2 o 1 K .
= : Wilil: . I
f
o
© (SJ()»Q?%()QV@% Qy‘b“x&' Q‘Q\()QS@»QQQ&@%Q%QQA@QQQ SN S ng
= { >3
= TIF IRV FEFFVIFTE WFEFTFTETILSE G
Overall survival 1.0 =25 P=4.6e-05 P=1.4e-06
— Low Sroup &0 o —
1.0 —{:HgllD])[kB(XAjfl?‘J((;m\ip = . L5F P=5.3e-07
Logrank P=0.009 - =
0.8 i(high)= 1.4 _08 £20F - = _P=1.5¢-07_
3 p(HR)=0.0095 & z & —— = P=1.60-06
E n(high)=259 = 0.6k ) ® ) —
é 0.6} n(low)=259 ; 8 g 1.5F o ol g 1.0+
= E g: ol - 7
204 F04r = 10f 7, £
= & = o o €0
0.2 02F DUXAP9 a o o
AUC: 0.884 205F 4 4 =
L CI: 0.847-0.921 ] <
0.0 ) . ) . 00 } | { % ° 3
0 50 100 150 200 00 02 04 06 08 1.0 200 L . 0
Months 1-Specificity (FPR) ANT (n=25)  Tumor (n=25) NOK HN4 HN6 HN30 CAL27

o

a: the volcano plots used to visualize the differential expression of IncRNAs between normal and tumor tissues; b: DUXAP9 was upregulated in
HNSCC tissues using IncRNA microarray and hierarchical clustering analysis [fold change(FC) > 1.5, P < 0.05]; ¢: DUXAP9 expression in pan-
cancer from normal TCGA samples of GTEx combined with samples of TCGA HNSCC; d: Kaplan-Meier curves of overall survival with different
expression levels of DUXAP9 in HNSCC patients; e: ROC analysis of DUXAP9 expression showing promising discrimination power between tu-
mor and normal tissues; f: the relative expression of DUXAP9 in HNSCC tissues increased compared to paired adjacent normal tissues as de-
tected using qRT-PCR; g: the relative expression of DUXAP9 in 4 HNSCC cell lines increased compared to NOK cells as detected using qRT-PCR.
DUXAPO: double homeobox A pseudogene 9; HNSCC: head and neck squamous cell carcinoma; TCGA: the Cancer Genome Atlas; GTEx: the
genotype-tissue expression; ROC: receiver operating characteristic; TPM: transcripts per million; ACC: adrenocortical carcinoma; BLCA: blad-
der urothelial carcinoma; BRCA: breast invasive carcinoma; CESC: cervical squamous cell carcinoma and endocervical adenocarcinoma;
CHOL: cholangiocarcinoma; COAD: colon adenocarcinoma; DLBC: lymphoid neoplasm diffuse large B-cell lymphoma; ESCA: esophageal carci-
noma; GBM: glioblastoma multiforme; KICH: kidney chromophobe; KIRC: kidney renal clear cell carcinoma; KIRP: kidney renal papillary cell
carcinoma; LAML: acute myeloid leukemia; LGG: brain lower grade glioma; LIHC: liver hepatocellular carcinoma; LUAD: lung adenocarcino-
ma; LUSC: lung squamous cell carcinoma; MESO: mesothelioma; OV: ovarian serous cystadenocarcinoma; PAAD: pancreatic adenocarcinoma;
PCPG: pheochromocytoma and paraganglioma; PRAD: prostate adenocarcinoma; READ: rectum adenocarcinoma; SARC: sarcoma; SKCM: skin
cutaneous melanoma; STAD: stomach adenocarcinoma; TGCT: testicular germ cell tumors; THCA: thyroid carcinoma; THYM: thymoma; UCEC:
uterine corpus endometrial carcinoma; UCS: uterine carcinosarcoma; UVM: uveal melanoma; TPR: true positive rate; FPR: false positive rate;
ANT: adjacent normal tissues; NOK: normal oral primary keratinocytes

Figure 1  Expression level and significance of DUXAP9 in head and neck squamous cell carcinoma
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a: the relative expression of DUXAP9 in CAL27 and HNG6 cells transfected with SS-DUXAP9 was detected using qRT-PCR; b: the migration behav-
ior of CAL27 and HNG6 cells transfected with SS-DUXAP9 was assessed using wound healing assays; c: the cell migration abilities of CAL27 and

HNG6 cells transfected with SS-DUXAP9 were determined using Transwell assays; d: the effect of DUXAP9 on cell proliferation was evaluated in
CAL27 and HNG6 cells transfected with SS-DUXAP9 using CCK-8 assays. HNSCC: head and neck squamous cell carcinoma; SS-DUXAP9: DUXAP9
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Figure 2 Silencing DUXAP9 significantly inhibited HNSCC cell proliferation and migration in vitro
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a&b: the mRNA expression of E-cadherin, N-cadherin, vimentin, and Snail was detected using qRT-PCR when DUXAP9 was knocked down

in CAL27 and HN6 cells; c: the protein expression of E-cadherin, N-cadherin, vimentin, and Snail was detected using Western blot when

DUXAP9 was knocked down in CAL27 and HN6 cells; d: the expression correlation of DUXAP9 and Snail in the TCGA database; TPM: tran-

scripts per million ; EMT: epithelial-mesenchymal transition; DUXAP9: double homeobox A pseudogene 9

Figure 3 Silencing DUXAP9 significantly inhibited the expression of EMT-related genes
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Figure 4  Silencing DUXAP9 significantly inhibited subcutaneous tumorigenesis of the HNSCC cell line CAL27 in nude mice
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