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BE BH I c-Myc I AEIE SRS RNA TBLIXR1-5 (Inc-TBLIXR1-5) % 7 SR 40 s (OSCC) #E R . %

HRAE c-Myc [3RIAXF TCGA BHE v Sk SR BTk 4 ff i (HNSCC) BEAIEATAE IR B4 007, e i o-Myc R VIAHEH)
Inc-TBLIXR1-5, SEAT5E i B A W% XS W (qRT-PCR) #3: c-Mye F1 Ine-TBLIXR1-5 7 OSCC Ji# 2H 23 Fl i 55 4l 20 Hh 1) 35k 5%
0 HAE HOK HN6 \CAL27 i R h3Rik 225, o-Myc i 3R35 FAIERT Inc-TBLIXRI-5 (5200, XL 2¢ 5t 3 B4 4 3k R
AT IAE c-Mye 5 Ine-TBLIXRI-5 5 8 F X 456 . RNA 8% 57 2438 (RNA FISH) F T 5 Inc-TBLIXR1-5 7£ OSCC 4
MR PN, dlAd qRT-PCR A A 1141 . CCK-8 FEIE T il 45 SE 90 W4 Ine-TBLIXR1-5 1) 32 2 3K sl AR % OSCC 4 M 1 58 )
SR, Il AT R SE 5 Transwell S256G5 WA Inc-TBLIXRI1-5 (¥ i Fe 35 sk A X OSCC 4l 3T B8 ¥ 5% ) , fi i 38 4 R4 45 7 ik
B pH A8 L WL%E Inc-TBLIXRI-5 3 ik sl Xt OSCC 4Rl s, 58 c-Myc X} Inc-TBLIXRI1-5 7£ OSCC 41l ity
RSP FR A IEEEA . BB OOhFE B RS 5L R E B E T o-Mye 5 Ine-TBLIXRI1-5 j3 3 F X 454G, RNA
FISH {g/R Inc-TBLIXR1-5 5 fii F OSCC 4RI AR o Inc-TBLIXRI-5 (i Rkt it T OSCC 2 2 (W iE e AT FIE e , i

MR A AR PR . 8538 o-Myc 7 OSCC HIE ] 1475 Ine-TBLIXR1-5, Inc-TBLIXR1-5 fi¢ i#: OSCC #yiEFS I 5 A o

XK
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S 2505 95 IR 40 M9 965 ( head and neck squamous
cell carcinoma, HNSCC) J&tH 5 |55 75 KW W e,
HAHAFAAFRAL N 25% ~60% ", 11 AR 40 iy
Ji% (oral squamous cell carcinoma, OSCC ) & F 3/
Kz —, H OSCC RHRRU BIgh > . i KaEdE
Zifih RNA (long non-coding RNA | IncRNA ) () BJf 5% #4
1, % B IncRNA ] 30 455 240 g 1 22 b A 25 B ok
2o X IneRNAs K iE 4 M 32 B, JLAE Kk A
HRE T S FGE T S e-Mye JB T MYC J5Uf 2k [
G, TT LR Ry 5 3% TR -2 5 ke DR 9 5%, x40 i 3
T MG 2R SE N I SR EAE R R
WFFEFRI, e-Mye 7525 i I8 0 1 & & v 7R 40 H 2 1)
. U e-Myc 185720 iR T S A 2R 3R /41 i
g 2 K2 i e-Mye 3@ 3 IncRNA %1 0SCC
AIHGE R X 3D o IR H ARG c-Mye 1R IE %)
TCGA %4l 2 Hh HNSCC FEAHEAT 73 A, 57 12 H %5 )
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KAEAEZ S RNA ;e-Mye;s 11 EBRIR A1 5 Inc-TBLIXRI-S ;s 1L 5 s A0 A%

# % IncRNA, ¥ & ¥ Inc-TBLIXR1-5 ( ENSG-
00000236385 ) 3% c¢-Myc IF [a] # ¥5. H §f Inc-
TBLIXRI1-5 7£ OSCC Hr (I, Z B SRV -
Myec #5 Inc-TBLIXR1-5 %f OSCC # f& 1E M, 4%
P HAE IR IE VR 7 B R AR o

1 MRS F%

1.1 ##

L1.1 EHagsi SRS XHLEAR
KUV T LR BRI 75— P s I e 11 s et i SR
AR YIERIY OSCC A ZURIIE 55 4L 21, B8 38 AR ARG ik
ST, Ol BRAIE S . TR VIER 9 2H 277 ik
TURTFE N, 7 BIVHCE TE A RE h R A7 LA B
FEAZAEL B E FITE R B 00 B AT IR 1Y, 0t
FOIRTF LR R [ 1 s = e AR P 22 51 25 b
(No. 2022001) , G A RAG BRI AN

1.1.2 2244 AREAIH(293T) N5 i
YL F (HN6 ) A 98 40 i 5 (CAL27 ) | A\ H i
s A (HOK) (185 2 G025 UKL pGag \pRev ,pVs-
v, 3 F 38 kL c-Myc ( c-Myc-OE ) Fil sh-c-Myc ,
pGL3-basic [fifi, LA M renilla ity i L@ O
PRI IEE e R it i R IK kL pedh-Ine-
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OE ( Inc-TBL1XR1-5 over-expression ), sh-Inc-1
(TBLIXRI-5 knock down ) py 228 F A= Wy Ly 4 FR
AT o sh-Inec2 (TBLIXR1-5 knock down) ,WT
(pGL3-Inc-TBLIXR1-5 B A4 %I ) Jifi ki A1 Mut ( pGL3-
Inc-TBLIXRI-5 572 Y ) JGo ks thy o5 Wil A= ) BH 8¢ ( B
) A7 BRA A 45 180 DMEM i B 15 77 5 (4E AR 2R )
HEARARAF) G4 ME (Lonsera A YFHE A PR
) ,0. 25% i B 38 % A W RH A BRA F)) M
TR/ HEHR( LR REVMEARARAA) 5
Y, # lipofectamine2000 ( 3& [F Invitrogen 7\ H) ),
qRT-PCR #1850 (AG LY TREABRAT]) o

1.2 7k

12,1 mpesddc (1 10% I A 13 & 1%
YLy DMEM Sbis 55 15 7 293T .HN6. CAL27 41
i, BT 37 C % 5% CO, WEFRM P i IR, B K
BB R Ak, A LS B A B 80% WAL AL, fi
0. 25% JiRE A Bt iR AL .

1.2.2 AYEE&F oM M TCCA %di%E (ht-
tps://portal. gdc. cancer. gov) | 7 I3 H TCGA-
HNSCC ( Sk SR 40 s ) Bodha e i) RNAseq dlaf:
FE Count M A EBAE AT 70T, LER(G B A E B
FEAS, JEAT 5] 504 BIREA LT 04T , R c-Mye ik
A BBCRE T A AR AR G20 252 95 e-Mye SRIKAEAH
252 % c-Mye FIRHEA, (1] DESeq2 {17255+
I3HT, LMK e-Mye 2Rk 4 00t BRZH , 15930 22 5k (4] 31
#(&ED,

%1 #MA Inc-TBLIXRI-5 1% 5%
Tab.1 Relevant parameters of gene Inc-TBL1XR1-5

Genetic parameters Detection result

id ENSG00000236385. 1
baseMean 0. 78806654

log2 FoldChange 3.12533891

lfcSE 0.19181462

stat 16.2935387

pvalue 1.10E -59

padj 4.25E -55

gene_name AC026355.3

gene_type IncRNA

1.2.3 sh-lne-TBLIXRI5-1 e & M en-

sembl % 4& & th 2% #% Inc-TBL1XR1-5 JF %1, {#i A
DSIR #2411 shRNA #1151 1% 1 shRNA oligos, L
22 519t i B AR LAY A R A R R A
pLKO. 1-puro f§ EcoR T il Age T #4175 XLEFY],37 C
K REEY) 2 b, BSEED) 10 1% B R e Fe,

UK, T4 A T [T WA Wt D) 5 A R TR e B i
o ¥ DIRER T WHEANRZERBRAH
DHS o, % F LB( 55 Amp Fith) Pl F,37 CEIERE
TR 55 2 PRI, i 18 P SE e, 2628 W
FPUE , A sh-Ine-1,

®2 EURSIMEFT

Tab.2 Knockdown primer sequences

Gene name

Sequence( 5'-3")

sh-Inc-1 F. CCGGGCTACTTAACCCAGATTAACTCGAGTTAATC-
TGGGTTAAGTAGCTTTTTG
R: AATTCAAAAAGCTACTTAACCCAGATTAACTCGAG-
TTAATCTGGGTTAAGTAGC

sh-Inc-2 F. CCGGTCAGTGTCAAGAGCATCATACTCGAGTATGA-
TGCTCTTGACACTGTTTTTTG
R:AATTCAAAAAACAGTGTCAAGAGCATCATACTCGA-
GTATGATGCTCTTGACACTGA

1.2.4 RBmEFELEAHLE CAL2T mi BHTR

IS5 75 41 86 BTRL pGag .pRev . pVsvg [ LUy 2
2220 1, ALY 203T AL, {i FHAS 55 IfLIE ) DMEM
Kig% 8 h J5 ol 10% [ 4 I3 1 1E % 85 57 3
36 h J5 AW LI ,0. 45 um PVDF 38884 U8
AR 60% ~T0% CAL27 4Afid v, ] i i
A polybrene J{fi H:Z& ¥ i fy 7. 13 x 10 ~° mol/L,37
C 5% CO, FEFFEWEH 48 h, ARG 5 R (4K
4 9. 54 x 10 ™ mol/L) fifi v , B %5725 4 %:F HR 21 41
ERRAET,
1.2.5 qRT-PCR # @ Inc-TBL1XR1-5 # & ik /K-
FEEUE YL 48 h J5 Y OSCC i (4% sh-c-Myc ,c-
Myc-OE Inc-OE  sh-Inc-1 sh-Inc-2 4% HEZH) 11
L RNA, HX 500 ng RNA %54 554 i cDNA B 5
MiikE 10 % B & A TF Y5 P 5 9 cDNA Bt 17
PCR N, SVAFR 20 pl 4246 BUFE514 0.4 pl, T
B 47 0.4 ul, SYBR GREEN 10 pl, ROX 0.4 pl,
¢DNA 2 pl,DEPC 7K 6.8 wl. 7 PCR §"H4{Y |52k
PCR §°18% , ¢t [ AR P M : 95 °C,2 min;95 C,5
$;60°C ,15 535372 °C,20 s; A 40 NMEFH, 4
R PEHRA AL R, L B-actin fE57> T NS, R H]
2 AN FL AR 45 4 Ine-TBLIXR1-5 )43k, 5
Y L2 3. ARPEAF R CT {8, A 27 ok
RGNS NIUE- TR SN R
1.2.6 REAZXBREZAEMNBHTEE K
293T A% 3 12 fLAR Y, (55 5% G it 2% FEAE 70% ¢
4, Ji Lipofectamine 2000 %% 4t pGL3 T 2H Jii i/
pGL3-basic 5 Renilla J§i %7 fl c -Myc - OF Jii $i/ %5 %,
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Tab.3 Primer sequences

Gene name Sequence( 5'-3")
Inc-TBL1XR1-5 F: GTGACTTGCTCCTCCTTGCCTTC
R: TCGCTTCACCTCAGTACCTTCCTC
B-actin F. CTCCATCCTGGCCTCGCTGT
R: GCTGTCACCTTCACCGTTCC
c-Mye F: AGGAGCAGCAGAGAAAGGGAGAG

R:AGAGAGCCGCATGAATTAACTACGC

12 fLAR P AL G 20 ng Y Renilla JFokL 600 ng Y
pGL3 21 Jii i/ pGL3-basic fil 600 ng [t c-Myc-OE
R/ 7880 B U4JT 48 h A 200 wl 1 x 2l 4%
W, VK 580 86 S ming W IRCAR it &A% UK 225 Y
EP 41,12 000 r/min B5.0> 2 min, W FIERAS .
R IR 96 FLART enspire Z2 D RERFAR AL P A6
A D CE , iC/E 10, W 40 wl Luciferase Sub-
strate | 96 FLARN, /N0 HE I 40l 20 2L L
THW, ATIRS) S WG SE RSO G A A
ZAHIE SR IOCR M PEGMH  iC/E L, g2k m)
Frhm A 40 pl Renilla Substrate T4 ¥k , 13 CFT
1RA) S YORAFCKIMAC PRI, SR S50
REFHZOGME  1C/E R, B HE B 9B E AT LL-
LO/R1-LO J158 AR FE it 1O B0, 2Rl HEAR I
1.2.7 RAERALZ X % ¥ 40 Ine-TBLIXRI-S £
mie N A PFER IR AN E T 4% 2 R
P, 20 R EE 1S ming AR 0] & U8 B G il 4 BT
TR ( Buffer A Buffer C Buffer E Buffer F),
EIE B, FEFLIMA 200 pl 0. 1% Buffer A, % i #
15 min; PBS JEUEANAE 2 UK, LA 200 pl 2
x Buffer C,37 C 557548 P 5 30 min; 48220 A
200 wl S ML PG I ARETIR AWK, MO T R4
P UH AU ] B LI 200 wl 42 °C LAY
Buffer F,Buffer C }29% 5 min, #6454 T DAPL 4%
2 ming JEAN 10wl HTPHKG], TE E 2O BB T
PUE 298
1.2.8 et L %% KFGE sh-lne-1  sh-lnc-2 |
Inc-OF Kt B4 J5 B9 CAL27 4ilffdk 1 x 10° 4~/
FLAHZE 6 FLAR, BRI 3 N FL. 37 Corilis s+
24 48 .72 h JE AR AN M IT A, el AR Rt 4k
1.2.9 CCK-8 #ml CAL27 #mpe A ¥k WIRiE Y
T sh-Inc-1 , sh-Inc-2 | Inc-OE Kz H. %} M8 2H 1) CAL27
A0, FHR 1 x 10° A/ FLERh T 48 FLAR, B 3 A4
AT AL RN RE 37 °C 73 il B 37 24 .48 .72
hy A 10% CCK-8 5K, ARZL LT T 4 h, 7E R
X 450 nm Kb 5 A FLHY O (absorbance , A)

1.2.10  #zmie Xk %5 WORF YL T sh-lne-1 sh-
Inc-2 \Inc-OE J HXS B 419 CAL27 M, #2181 x
10° A/ FLEEFP T 6 LA, BRI B 3 N FL. 154l
JRUMBE I FH 20wl At Sk RIS B3R ad . 24 h s
TR T WSR2 Hrx Fe g iR A8 4k
1.2.11 Transwell 3 AR RAFA20IETH L
B, DI B R AR R E 4 x 107
/ml, Transwell /NEE R 211600 wl 5 20% I3 )
Rige it , L= m 200 wl 4R, 37 CHER 24 h,
WU /NS PBS Pk 2 WK, 4% Z2 5 P € 15 min,
IO, 1% 25 5 5LV, 2 i G4 64, 20 min, PBS 25¢
URUEIG TR R AR A2 IR b s R P, 53R T4
PSRN E R RN RTA T Gl A S )i
1.2.12 £ H AR EH B sh-lnc-1,sh-lnc-2  Inc-
OE Fixf HEZH CAL27 Aiffu4 % T 6 LAk, 1 000 4~/
fL,BE 3 AR AL, BEALIMA2 ml Bi SRk, H5gR 14
d,4% Z R WEEE T [ &2 30 min, 0. 1% 25§ 25 Gt
30 min, FEVERT I LA

1.3 Zit=43E KA GraphPad Prism 9.0 #K {4
Ml Image J BAFHATHATF 50 M1 B KDL x 25 £
N, L LR ¢ K, Z2 4 R] LU GRS IR R
225307, P <0.05 RoR 2T A Gt = Lo At
R AT HI2R ] GraphPad Prism9. 0 #R4F2: 1

2 HR

2.1 c¢-Myc #0 Inc-TBL1XR1-5 7£ OSCC th & ik
mooESE AR RS ARYE o-Mye BRIk TCGA %%
I v S 20T 08 9 AR R A7 EE BT o O F R AT 25 R
BT, % Inc-TBLIXRI-5 7E c-Myc & k4t &
FmAib (B 1A, P <0.001) , #2450 T Inc-
TBLIXRI1-5 i =4 4544 (& 1B) 3 HHA T KW
3SYEAR(EN1C) . K T Ik TCGA £ds A=)
TR T A AR TR A B Se X L T RCXS Y S 4
OSCC Ml AN S 5 2. M T34l 8,
AU e-Myce JKF-H i R 2R3k (& 1D ;1 = 67.09, P
<0.001;:=29.78 P <0.01;:=29.53,P <0.01;t=
30.73, P < 0.01; ¢ = 61.75, P < 0.001 ), Inc-
TBLIXR1-5 7£ OSCC ZH 4 i 5 3235 (& 1E; ¢ =
69. 84 ,P <0.001;:=8.517,P <0.05;: =38.94,P <
0.001;:=19.11,P <0.01;¢=35.44,P <0.001),
PE— TR KSE FARSE T e-Mye 5 Ine-TBL1XRI -
5 FRIRAKE s WF5E I, e-Mye 7E HN6 il CAL27 rh
() 7KF-328 5 T A6 N IE 8 HIE A J50 TR 1 4 L v (
1F.F =289.7,P <0.001), Inc-TBLIXR1-5 F kK
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SEIRSR(E 1G.F =72.23,P <0.01)

2.2 c-Myc 7£ OSCC £ R & # IE [5] 18 75 Inc-TBL1-
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Fig.1 Analysis of Inc-TBL1XR1-5 in OSCC tissue and oral cancer cell lines

A Bioinformatics detection of the expression level of Inc-TBLIXRI1-5 in the c-Myc high expression group; B: The secondary structure of Inc-

TBL1XR1-5;C: The position of Inc-TBL1XR1-5 in human chromosomes ;D : qRT-PCR was used to detect the expression levels of ¢-Myc in 5 paired OSCC

adjacent and cancerous tissues;a —e:5 paired organizations; E: The expression levels of Inc-TBLIXRI1-5 in 5 paired OSCC adjacent and cancerous tis-

sues;a —e:5 paired organizations; F; The expression levels of ¢-Myc in HOK, CAL27 and HN6;G: The expression levels of Inc-TBLIXR1-5 in HOK,

CAI27 and HN6; * P <0.05,* * P <0.01,* * * P <0. 001 vs para-cancer tissues; * P <0. 01,**P <0. 001 vs HOK.
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P<0.001;¢=9.159,P <0.001) ., Ffik c-Myc J5 %
P Inc-TBL1XR1-5 Bfi#& c-Myc B i F&AE (18 2Bt
=12.74,P <0.001;:=8.374 P <0.05) , ] F
c-Myc 7£ OSCC 4ff Jifd & H 1E 1] 9 45 Inc-TBL1XR1-5
Rk

2.3 NWHAXEHmBPEZWIWIE c-Myec 5 Inc-
TBL1XR1-5 EE B FRIFHES UCSC s
JFEFT JASPAR B 41 2 A= W A5 5, 2 T 45 R R c-
Mye 7E Inc-TBL1XR1-5 3 [H 5 2hF X 35 () 7] BE 45 &
i (B 3A) o H XD F B 2 55 52 3w i 45
7R B A Ine-TBLIXR1-5 3[R )3 3l F X 8 41 i
K Renilla I c-Myc-OE 4% Ju 20 (i 58 (8 5 548
A Inc-TBLIXRI1-5 Jt [H J5 8l - X 5 4 i #ir | Renilla
Fl c-Myc FeaL YL o] (152 SEAE AR L, B A 7Y L4 YL o

A B Ctrl
2.5 - M c-MycOE
ok sk
skok
5
>
2
f=}
S
v
v
0
o
>
()
o
=
5
©
~

Inc-TBL1XR1-5

c-Myc

TEOCAE 35 1 =, T 58 AR AU AL A% YL o TG BH W AR b
(E3B:t=9.59,P <0.001), 7£ 2937T 41 g 4 53
T e-Mye Jiokr )i ik 53 (B 3C:1 =23.76,P <
0.05), MILUEM T c-Myc A1 Inc-TBL1XR1-5 FE£[H
Ja 8 F X ( - 146 ~ - 135) A EAEH .

2.4 Inc-TBL1XR1-5 7£ OSCC 4 f & th iy 5 iz
RNA FISH #G45 R R 5" vt A7 FAM B (1) Inc-
TBLIXRI1-5 4 FrAb i # (E A) 55 DAPL 7R [
AIAZ A (18 4B) & E B A (B 4C), RNA
FISH Z5 5L R ATE CAL 27 4 it Inc-TBLIXR1-5 %4
KEFIAL T AEZ .

2.5 j&3i% Inc-TBL1XRI1-5 A[{E# OSCC # &
16 CAL27 41 Jfg s % Ine-TBLIXR1-5 33 %2 ik 9k %
J& , qRT-PCRAG Ml Inc-TBL1 XR1-5 [ 1:f 2R 8008, 45

B I sh-Ctrl
1.5 r m sh-c-Myc

Relative expression level

Inc-TBL1XR1-5

c-Myc

2 c-Myc IE[AF#Z Inc-TBL1XR1-5
Fig.2 Positive regulation of Inc-TBL1XR1-5 by c-Myc

A;qRT-PCR was used to detect the overexpression efficiency of c-Myc and the relative expression level of Inc-TBL1XR1-5; B:qRT-PCR was used to

detect the knockdown efficiency of c-Myc and the relative expression level of Inc-TBL1XRI1-5;

sh-Ctrl group.

*** P <0.001 vs Ctrl group; #P <0.01,**P <0.001 vs

Inc-TBLIXRI B 4 O Cul
A C
TSS m c-Myc
rme . kK _
c-Myc binding site = 3L S
' R E ks
D Exonl Exon2 || Exond ‘g §
A CCTOTA R, g 2F g
GAAACGTGTAAA -1 g =
-146 -135 b= %
Q

= 3]
WT [ACAATGAAACGTGTAAATGGGA| a 1F z
MUT [ACAATTCCCATGTGCCCTGGGA | S

I 0

pGl3 WT Mut Ctrl c-Myc OE

B3 c-Myc 3 Inc-TBL1XR1-5 g% RiA=IER
Fig.3 Transcriptional regulation by c-Myc on Inc-TBL1XR1-5

A :Schematic diagram of the sequence of the Inc-TBL1XR1-5 promoter region, c-Mye binding site, and mutation site; B: The dual luciferase reporter

gene experiment was used to detect the relative luciferase activity of wild-type and mutant plasmids carrying c-Myc binding sites; C; Overexpression of

c-Myc in 293T cell after transfection with plasmid; * P <0.05, " * * P <0. 001 vs Ctrl group.
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B C

4 Inc-TBL1XR1-5 ZE£8 B0 P B E i
Fig.4 Localization of Inc-TBL1XR1-5 in cells
A:lnc-TBL1XR1-5 5’ FAM;B:DAPI;C : Merge

IR TE CAL27 W Ine-TBLIXR1-5 3235 B 2 34
(B 5A:0=386.7,P <0.000 1), 4iiitHsciss
H( 5B:1 =47.87,P <0.001;¢ =251.8, P <
0.001;¢=51.39,P <0.000 1) fl CCK-8 5L 1% 4k
(E5C:t=4.47,P<0.05;1=13.37,P <0.001;: =
19.65,P <0.000 1) {75 : 14 F 1k Inc-TBLIXR1-5 [
CAL27 ZHf3 s W] B A2t IR AA S5 (&1 5D
5E:t =182.7,P <0.000 1) #1 Transwell 5C 45 24 5
(E 5F) 7% : 32 35 Ine-TBLIXR1-5 fij CAL27 4
ONRR R A= =W i O S5 A R e e B S A E B
223K Ine-TBL1XR1-5 {1y CAL27 41 o 3 5 B gt F
XTHRA (B 5G) . WL%Eid K 3K Inc-TBLIXRI-5 [¥)
CAL27 2 it iy 15 % B B0 40 28 Ak 5 D o 15 97 B 1 pH
B, LA B2 B 40 16 A3 1) 55 0, 25 2R SR 2 3Rk
Inc-TBLIXRI1-5 [ CAL27 4 g A 35 B 53 28 e (&
5H) . DhESEBegs iR B #E OSCC 4 i & rhad 3Rk
Inc-TBL1XR1-5 ] B\ i 7 24 A iy 5 % | 4G 3l A 4
B

2.6 B{{E Inc-TBL1XR1-5 AT#J%] OSCC #E 7
CAL27 40 i rp, J8&% e sh-lne-TBLIXRI1-5 & % % %
J& ,qRT-PCR #5 sh-Inc-1  sh-Inc-2 1R fR A%, &
PUAE CAL27 418 &2 " Inc-TBLIXR1-5 # # Ik (
6A:t=11.52,P <0.001;:=6.137,P<0.01), 4}
RSz B 45 5 (K 6Bt =42.87,P <0.001;1¢ =
9.355,P <0.01;:=36.76,P <0.001;: =45.32,P <
0.00 1;¢=5.527,P <0.001;:=42.09,P <0.000 1)
H1 CCK-8 SZIG 45 5 (18 6C .1 =16.87,P <0.001 ;¢ =
26.37,P <0.001;¢=18.75,P <0.001;¢ =13.44 P
<0.001;¢=15.14,P <0.001;¢=7.693,P <0.01)
IR EAR T Ine-TBLIXR1-5 {9 OSCC 21 Jfy 33 % B
WARE . AR R IR @A 525 (B 6D (6K ¢

=110.3,P <0.001;¢ =28.89,P <0.001) FI Tran-
swell 5256 (] 6F ) S WL 2€ 41 i 1T 7% ik 77, 76 18] B o¢
6 R LS I R, 45 R B R @K T Ine-
TBLIXR1-5 1§ OSCC 4 iryiE R aE Sl i T %, 4&
I S I0 25 SR U B AIK T Ine-TBLIXR1-5 fy OS-
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Fig.5 Overexpression of Inc-TBL1XR1-5 can promote the growth, proliferation, migration, and metabolism of OSCC cell lines

A: qRT-PCR was used to detect the overexpression efficiency of Inc-TBL1XR1-5;B; Cell counting method is used to detect cell proliferation ability ;

C: CCK-8 assay was used to detect cell proliferation ability ;D Cell scratch assay was used to detect cell migration rate ; E: Cell scratch assay was used to

detect cell migration ability x 5;F; Transwell experiment detects the migration ability of cells by 0. 1% crystal violet staining x 5;G: Colony formation

experiment detects cell proliferation ability with 0. 1% crystal violet staining multiplied by magnification; H: The color of the culture medium was observed

and the pH value of the culture medium was detected to assess the metabolic capacity of cells; * P <0.05, " * * P <0. 001 vs Ctrl group.
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Fig. 6 Knocking down Inc-TBL1XR1-5 can inhibit the growth, proliferation, migration, and metabolism of OSCC cell lines

A: qRT-PCR was used to detect the knockdown efficiency of Inc-TBLIXR1-5;B: Cell counting method was used to detect cell proliferation ability ;

C: CCK-8 assay was used to detect cell proliferation ability ;D Cell scratch assay cell migration rate; E: Cell scratch assay was used to detect cell migra-

tion ability x5;F: Transwell experiment detects the migration ability of cells by 0. 1% crystal violet staining x5 ;G: Colony formation experiment detects

the proliferation ability of cells by staining with 0. 1% crystal violet; H: The color method of the culture medium was observed and the pH value of the cul-

ture medium was detected to test the metabolic ability of cells; * * P <0.01, " * * P <0. 001 vs sh-Ctrl group.

RF AR S

AWFFEE L c-Mye 133Kk XF TCGA i & v
HNSCC #EA AT H8T 40 0T 3047 25 550 W, I ERAE
c-Myc i, Inc-TBL1XR1-5 5 %k, KB c-
Myc A fig5 Inc-TBL1XR1-5 #p[R]7E I F 0SCC, FLAF
5% %28 Inc-TBLIXR1-5 7£ OSCC 4141 J% 0SCCs 4
2 bRk PR I i R R AT s A e AR
AT IR T2 FE LA K B R 1k
JH 38 1805 B wicICRD ok IR BN CAL27 4 fiE, &
PU I 8 Ine-TBL1XRI1-5 A5 5§ CAL27 4 i 4% 5 T
PR . 2 N IRIZEE B, ] T CAL27 1y

SEMEFT R, IESE T Ine-TBLIXRI-S f£# T 0SCC {4
.

AMFFEFR e-Myc il i 5 Ine-TBLIXRI-5 B9 )5
BTF-454 P8 Ine-TBLIXRI1-5 7£ CAL27 vy 5%
1, Inc-TBLIXR1-5 57 c-Mye [ 1F il 45 ; 13 3234
Inc-TBLIXR1-5, ¢ gk T 11 s 5 93 40 g CAL27 i 4%
b GRS A RIG Ine-TBLIXRI1-5 i, CAL27 [y
B GRS AR 2 B

25 L iR, Inc-TBLIXR1-5 1k — 4> 4 i 5
,AE OSCC 1y Atk & e F b A E 2 G EE 22, Al
WA OSCC —MIETERNAITHE AL o A IR A5 IR



- 1572 -

ZHEAKFFIR  Acta Universitatis Medicinalis Anhui

2024 Sep;59(9)

T X} Inc-TBLIXR1-5 I RE W HLf#, 8 /8 T c-Myc il
i FR Inc-TBLIXR1-5 kK25 0SCC KA k&
JEIIHHLE . BTSSR AERI AR B B, i 457 BE A
Sy FUIRE M2, B Im PRAROC B HEESE . R, A
PR T — P ik RNA pull down 52565 55 4% 3
Inc-TBLI1XRI1-5 454194 F , W% Inc-TBLIXRI-5 {i
i OSCC Ay B 7T HLA , WA T8 2 i R 4 2k
AT FHUAS I TR A F1 56 0E , DA 2 A3 5A o 1) 43 - 48
B, 852 Inc-TBL1XR1-5 7E OSCC 297 1 Il IR Hr
{H.

[1] Budach V, Tinhofer I. Novel prognostic clinical factors and bio-
markers for outcome prediction in head and neck cancer; a system-
atic review[ J]. Lancet Oncol, 2019, 20(6): €313 —26. doi:
10. 1016/S1470 -2045(19)30177 -9.

(2] ORBREL ATHCE, B 5 Sk Uik an i i i 1 I 3R K%
RS BT RS [ ] e PR R WA Sk S PRk 2% s, 2022, 36
(5): 391 - 6. doi:10. 13201/j. issn. 2096 — 7993. 2022. 05.
015.

[2] TuXM, RenJJ, Zhao Y. Advances in risk factors and genetic
risk of head and neck squamous cell carcinoma[ J]. J Clin Otorhi-
nolaryngol Head Neck Surg, 2022, 36 (5): 391 - 6. doi; 10.
13201/j. issn. 2096 —7993.2022.05.015.

[3] Kopp F, Mendell J T. Functional classification and experimental
dissection of long noncoding RNAs [ J]. Cell, 2018, 172(3):
393 —407. doi:10.1016/j. cell. 2018.01.011.

[4] TangJ, Yan T, Bao Y, et al. LncRNA GLCC1 promotes colorec-
tal carcinogenesis and glucose metabolism by stabilizing c-Myec
[J]. Nat Commun, 2019, 10(1): 3499. doi:10. 1038/s41467
-019 - 11447 -8.

[5] Zhong Y, Yang L, Xiong F, et al. Long non-coding RNA AFAP1-
AS1 accelerates lung cancer cells migration and invasion by inter-
acting with SNIP1 to upregulate c¢-Myc[ J].
get Ther, 2021, 6(1) : 240. doi:10.1038/s41392 - 021 - 00562

Signal Transduct Tar-

-y.

(6]

[8]

[9]

[10]

(1]

[12]

[13]

[14]

[15]

Mashanov V S, Zueva O R, Garcia-Arrards ] E. Myc regulates
programmed cell death and radial glia dedifferentiation after neural
injury in an echinoderm[ J]. BMC Dev Biol, 2015, 15 24. doi:
10.1186/s12861 - 015 - 0071 — z.

Wang G, Wang J, Zhao H, et al. The role of Myc and let-7a in
glioblastoma, glucose metabolism and response to therapy [ J].
Arch Biochem Biophys, 2015, 580. 84 —92. doi: 10. 1016/].
abb. 2015.07. 005.

Wang Z, Yan J, Zou T, et al. MicroRNA-1294 inhibited oral
squamous cell carcinoma growth by targeting c-Myc [ J]. Oncol
Lett, 2018, 16(2) : 2243 - 50. doi:10.3892/0l.2018.8967.
Tian L, Li H, Zhao P, et al. C-Myc-induced hypersialylation of
small cell lung cancer facilitates pro-tumoral phenotypes of macro-
phages[ J]. iScience, 2023, 26 (10) : 107771. doi;:10. 1016/].
isci. 2023.107771.

Ruffin A T, Li H, Vujanovic L, et al. Improving head and neck
cancer therapies by immunomodulation of the tumour microenviron-
ment[ J]. Nat Rev Cancer, 2023, 23(3): 173 - 88. doi: 10.
1038/s41568 — 022 — 00531 -9.

Feller L, Lemmer J. Oral squamous cell carcinoma: Epidemiolo-
gy, clinical presentation and treatment[ J]. J Cancer Ther, 2012,
3(4): 263 -8. doi:10.4236/jct. 2012.34037.
Papadimitropoulou A, Makri M, Zoidis G. MYC the oncogene
from hell ; novel opportunities for cancer therapy[ J]. Eur J Med
Chem, 2024, 267: 116194. doi: 10. 1016/j. ejmech. 2024.
116194.

Li F, Chen X. Contribution and underlying mechanisms of In-
c¢RNA TRPM2-AS in the development and progression of human
cancers| J ]. Pathol Res Pract, 2023, 251; 154887. doi: 10.
1016/j. prp. 2023. 154887.

Rastad H, Samimisedeh P, Alan M S, et al. The role of IncRNA
CERS6-ASI in cancer and its molecular mechanisms ; a systematic
review and meta-analysis [ J ]. Pathol Res Pract, 2023, 241.
154245. doi:10. 1016/]. prp. 2022. 154245.

Ghafouri-Fard S, Khoshbakht T, Hussen B M, et al. A review on
the role of PCA3 IncRNA in carcinogenesis with an especial focus
on prostate cancer[ J]. Pathol Res Pract, 2022, 231 153800.
doi;10. 1016/j. prp. 2022. 153800.

C-Myc-regulated Inc-TBL1XR1-5 influences the progression

of oral squamous cell carcinoma
Fu Miaoting'”, Zhu Youming'~
('School of Stomatology, Anhui Medical University, Hefei 230032
*Laboratory of Anhui Oral Disease Research Center, Hefei 230032)

Abstract Objective

This study examined the influence of c-Myc regulated long noncoding RNA TBL1XR1-5
(Inc-TBL1XR1-5) on the progression of oral squamous cell carcinoma ( OSCC). Methods

Based on the expres-

sion of c-Myc, bioinformatics analysis was performed on head and neck squamous cell carcinoma samples in the

(TF4% 1582 1)
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domly divided into three groups: control (Con) group, DHEA group, DHEA + sh-NC group and DHEA + sh-NL-
RP3 group, with 8 mice in each group. Except the control group, all other groups treated mice with dehydroepi-
androsterone ( DHEA) to establish PCOS mouse model. DHEA + sh-NLRP3 group and DHEA + sh-NC group were
administrated with sh-NLRP3 or sh-NC encapsulated in lentivirus at a concentration of 1 x 10° TU/ml via tail vein
injection. The ultrastructure of mitochondria in ovarian tissue of mice in each group was observed by transmission e-
lectron microscope. Results Compared with DHT + sh-NC group, the level of NLRP3 of SVOG cells in DHT + sh-
NLRP3 group decreased (P <0.05). The co-location of GFP-LC3 and mitochondria in SVOG cells in DHT + sh-
NLRP3 group was higher than that in DHT + sh-NC group (P <0.05). Compared with DHT + sh-NC group, the
number of TUNEL positive cells and Mito-SOX fluorescence density of SVOG cells in DHT + sh-NLRP3 group de-
creased, and the ratio of polymer JC-1 to monomer JC-1 increased (P <0.05). Compared with Con + Ad-EV
group, the level of NLRP3, the number of TUNEL-positive cells and the fluorescence density of mito-SVOG in Con
+ Ad-NLRP3 group increased (P <0.05), and the co-location level of GFP-LC3 and mitochondria decreased; the
ratio of polymer JC-1 to monomer JC-1 decreased (P <0.05). Compared with the control group, TUNEL positive
cells, relative ROS intensity and percentage of damaged mitochondria in the ovarian tissue of mice in DHEA group
increased (P <0.05). Compared with DHEA + sh-NC group, TUNEL positive cells, relative ROS intensity and
percentage of damaged mitochondria in DHEA + SH-NLRP group decreased (P <0.05). Conclusion Inhibition
of mitochondrial autophagy induced by activation of NLRP3 leads to mitochondrial dysfunction and promotes mito-
chondrial-related apoptosis in GCs. Knockdown of NLRP3 is beneficial to mitochondrial homeostasis and improves
the resistance of GCs to oxidative stress injury, thus promoting the recovery of PCOS.

Key words NOD-like receptor thermoprotein domain related protein 3 ; mitochondrial autophagy ; polycystic ovary
syndrome ; oxidative stress ;mitochondrial homeostasis; granulosa cells; mice
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TCGA database, and Inc-TBLI1XR1-5 with closely related c-Myc expression was screened. The effects of c¢-Mye
overexpression and knockdown on Inc-TBLIXR1-5 were detected. Expression relationship of c¢-Myc and Inc-
TBL1XRI1-5 in OSCC and para-cancer tissues. Dual-luciferase reporter assays were used to verify the binding of c-
Myec to the Inc-TBL1XR1-5 promoter region. RNA FISH were used to determine the localization of Inc-TBL1XR1-5
in OSCC cell lines. The effects of overexpression, knockdown of Inc-TBL1XR1-5 on migration, metabolism, and
proliferation of OSCC cells were observed by quantitative real-time polymerase chain reaction (qRT-PCR) , scratch
tests, transwell assays, medium color and pH changes, cell counts, CCK-8 assay, and colony formation assays.
Results 1t was found that c-Myc positively regulated the expression of Inc-TBL1XR1-5 in OSCC cell lines and tis-
sues. The binding of c¢-Myc to the Inc-TBL1XR1-5 promoter region was verified by dual-luciferase reporter assays.
RNA FISH showed that Inc-TBL1XR1-5 was localized in the nuclei in OSCC cells. Overexpression of Inc-
TBL1XR1-5 promoted migration, metabolism and proliferation in OSCC cell lines, while knockdown of it had the
opposite effect. Conclusion c-Myc positively regulates Inc-TBL1XR1-5 in OSCC. Lnc-TBL1XR1-5 affect the mi-
gration, proliferation, and metabolism of OSCC by influencing the tumor microenvironment.

Key words long non-coding RNA; c¢-Myc; oral squamous cell carcinoma; Inc-TBL1XR1-5; cell proliferation;
cell migration
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