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Tab.1 The primer sequence of the knockdown RNA
Name Sequences(5 '-3")

plko. 1-shLINC01578-1

F:CCGGGCGCTCGGACCCGGTGACTCTCGAGAGAGTCCGAGCGCGTTTTTG

R:AATTCAAAAAGCGCTCGGACCCGGTGACTCTCGCGAGAGAGTTCACCGGGTCCGAGCGC

plko. 1-shLINCO1578-2

F:CCGGCGGTGACTTAAGAGATTAACTCGAGTTAATCTCTTAAGTCACCGTTTTTG

R:AATTCAAAAACGGTGACTTAAGAGATATACTCGAGTTAATCTCTTAAGTCACC

1.1.2 =& AMRIRE4IIE(293T) . A 0SCC
ML (HN6 CAL27) A 1 A JBOE B 40 i ( HOK) |
KIGHFFH DHS o PRAF T2 8048 B2 2 Bt 111 5 B 2 52
B, 18 9N BE 3 T KL pGag. pRev, pVsvg,
pMD2. G . psPAX2, c-Myec 32 35 Fibr | c-Mye R fiK 5
L, WU 2R il A S 36 i 9 pGL3-basic JTRL A
renilla JFURZ3) B 22048 B I 5% 2 o S 0 = 42
fit o 33 FIKFRL pedh-lnc-OE ( LINCO1578 over-ex-
pression) . i {f i K shLINCO1578-1 , shLINCO1578-
2, LINCO1578 B A= 74 Jii ki ( pGL3-LINCO1578-WT)
F5E75 R kL ( pGL3-LINCO1578-Mut ) ¥ f1 4 T.4F
P TRE (B0 ) e A FRA RIS A, DMEM &
BERE IR (5751319005227 ) W H 4 2R R AR W) BOR
AR B4 13 (5245 A511-001 ) W 1 3 A=
Y ARA BRI W ,0. 25% B 1 il (525 C100C1 )
W FBE AR A R AR, 7 - #HR (185,
€0222) W [ 38 = RAYHE ARG BR A A e Yk
| lipofectamine2000 ( 75 .11668027 ) I H 2 H In-
vitrogen /A 7] ,qRT-PCR AHGIH] . ROX Jubt (525 .
AG11710) .SYBR Green Pro Taq HS TiiE% qPCR i
F& (55 AGI1701 ) W B 3SRk A ) TR PR

H
1.2 FHiE
1.2.1 @3z MASA 10% B4 10E M 1%

-5 E B DMEM 85 35 55 HN6 | CAL27
DA% 293T A7 w597, & F 5% CO0,.37 C
IR T, YA A E] 80% B HEIT AL, 1%
FRBHE 0. 25% JB AR B EA AL

1.2.2 BRmFOESHFE CAL27/HN6 @i M
UCSC Hf % v A 8 LINCO1578 14 35 K 971, MR 9%
plko. 1-puro ZZ A4 Y & I B 4247 E 5 11 shRNA oli-
gos , A WL 5, F HAT A pLKO. 1-puro ik
) EcoR 1 0 Age 1 ﬁﬂ”ﬁ)ﬁ,ﬁi%*@%%&f&ﬁ*ﬁy
i %4 A plko.  1-shLINCO1578-1, plko. 1-
shLINCO1578-2, Pl , K- #4 & Y ml A SR ( plko. 1-
shLINC ) #1125 B £ 3% iU R ( pGag . pRev Fll pVsvg)

Fe 20220 1 WLHLBIILEE 5L 293 T M, 293T 48
MIEAIAETC I DMEM 3 FR 5L 357 555% 8 h e,
PR FR R & A 10% G4 10355 A9 1E 3 DMEM
Fige ke, 36 h RN BE FVE W, it 0.45 pm
PVDF JE#% i 38, #3085 9 b W VR A %
60% ~70% I CAL27/HN6 20, I A5 1% W %
IRFR RG340 50 5 B SR BE R, (R vk Ji
H7 x10°° mol/L, HMITES 5% CO, 1937 CHiFR
FEP PR 48 h, FHJE INAZIKEE A 1 x107° mol/L
RS EE R IEIT 7 ~ 14 d BIfIE, shRNA JPFI L3
1,

1.2.3 qRT-PCR A&l B4 4L 48 h J5 19 0SCC
M4 5 2H (Y% + c-Myc , she-Myce . shLINCO1578-
1 .shLINCO1578-2 JL HA X HEZH ) | >R H TRIzol 742
A A2 S RNA 3055 S A2 B cDNA #i4R , cDNA
BBIAE - 20 CORAEE . PCR BN il %5 20 pL
RNIREY, K IEm 514 0.4 wL, 514 0. 4
pL,2 x SYBR Green 10. 0 pL,ROX £} 0.4 wlL,cD-
NA 54 2. 0 pL, TTHZEIMK 6. 8 pL, #47 PCR ¥
B SEAFITT . 95 CHIERASYE 2 min, A5 95 C7A2
5 5,60 CiE K 15 5,72 CHEK 20 s, R EEH G
T4 A g5 B D B-actin fER4irFNZ, RH
2 MR AT BT LA 4 LINCO1578 1 3Rk K
Vo BARSIWIFESI 0L 2,

x2 IMEERSEHERFHSIWEF T
Tab.2 Primer sequences for real-time quantitative

polymerase chain reaction

Name Sequences (5'-3")

LINC01578 F: GCTCGGACCCGGTGACTTA
R: CTCTTCAAGCTGACTGGGTG

c-Myc F: AGGAGCAGCAGAGAAAGGGAGAG
R: AGAGAGCCGCATGAATTAACTACGC

B-actin F: CTCCATCCTGGCCTCGCTGT

R: GCTGTCACCTTCACCGTTCC

1.2.4 XA FEHRELR LA ff B4R

pGL3-LINCO1578-WT #l %€ 78 # pGL3-LINC01578-
Mut K HAA A1 c-Mye X B SLFEYL ) 48 h 5, 1E
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BEAFEARTPIA 100 WL 20 i 22408 2% vh i, vk L 24
5 min , PR FLEHTR EP 4 12 000 1/min
B0 2 min , WEE BIHW, ] Promega 2 A 2%
WEF FHOE(L0 ), 1620 pl EVWEW A 10
pL ZOCRBHEY), BRIRS , e 5k HAEOEER B
PEVGIRE (L) . FIMA 10 pL Renilla K TAEW ,
P A, M E Renilla 785 R W 98 658 B (R1) .
FHIA (L1 -10)/(R1 - LO) T4, I DAAIR
KRR,

1.2.5 2\ e 9 B2 AL ik & (extracellular acidification
rate, ECAR) & & 1T PS5, 43 B e S5 4 0
A ZH (shLINCO1578-1 #H  shLINCO1578-2 41 ) Fe H:
YR 2 (shCtl 41) A1 c-Mye 4 (e-Myce 21) | @ik
LINCO1578 #H ( shLINCO1578-1 #41) . c-Myc + fif fi&
LINC01578 #H ( c-Myc + shLINCO1578-1 2H) S X HR4H
(Crl A1) K S50 2H RN HE A 1% 200 it 40 591 e o 21 g
Ly XFp 96 FLANMIIEF= A LR i i XF 234
{GHAT ECAR 43 #T, B FLAl s 3= b i A (1 ~
2) x 10 “*N2H W 24 h S #ETR . ECAR
HFH] XF96 AT, 75 XF H:Al5 525 (pH 7. 4)
AN 1 mmol/L 4% 2 Bk i, Bl J5 4K W 7S I 10
mmol/L %%*}%,1 wmol/L FEEEZ 50 mmol/L 2-JIi
A ERE (i Seahorse XF MR T 1 3R 45
A A BT B 1 Countstar A= 942 K A 3l 41 g
TSR S5 A TR EAL

1.2.6 % ATP A= 5LBR M 2 M4 I35 pg A0 D
A3 FH ATP I vk 0 2L R kA R 0 s 2 00 2 240
Jid ATP FI4H SR K

1.2.7 £ %K RGR % OB S0 41 R X B8 4111
CAL27 4Mu47h T 6 LAk, %5 B2 B £L 1 000 4~
A, AR A TN ER 3 IR, BALIA 2 mL B3
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Fig.1 c¢-Myc and LINCO01578 expression in OSCC tissues
A The expression level of ¢-Myc in 10 pairs of OSCC tissues and adjacent tissues; B: The expression levels of LINCO1578 in 10 paired OSCC tis-

sues and adjacent tissues; “ P <0.05, **P<0.01,

B 25~ sk

***pP<0.001, *

e, it 16 d WIEE WG S A 4% 2 R PR
FEZE I T 30 min, 1% 25 48 Ye 4 h, Jelk T
LIEPYE S i)

1.3 %it=431E R Microsoft Excel 1 Graph-
Pad Prism 9.0 #4780 H24 0, SEBBE T « £ 5
PR WL ] 22 57 R ] o K, 22 4 1) 22 SR FH B P
Rl 2ZIHr, P<0.05 WESASI¥EX,

2 R

2.1 OSCCMFZR AHFAE CAL2T 20
% c-Mye , &5 6 i 38 f 00 P BR T t— 132 c-Mye
TE T 4 1) e 35 22 S W O K BE R S B RNA——
LINCO1578 , c-Mye iififJm i LINCO1578 il 45 24
W3,

3 c-Myc B{E/ER LINCO1578 #ill 5 R
Tab.3 LINC01578 assay results after c-Myc knockdown

Genetic parameters Test results

Id NR_037600. 1

Fold change 0.008 760 881
Log, Fold change - 6.834 708 352
P value 7.0le -09

Gene name LINCO1578

Gene type IncRNA
Direction sense

Type intergenic

2.2 c¢-Myc #1 LINC01578 #£ OSCC AR H %
BN TRAEAEYE B A A R AR AT 10
X OSCC UL g 55 A REARDEAT LA, 5957
HAA I, AL P e-Mye KV THE (¥ P <
0.05), VL& 1A, 1Ak, LINCO1578 1£ OSCC 44
T = FRIAKF (B P<0.01) , ILE 1B,

[ Adjacent tissues
Il OSCC tissues

Relative LINC01578 levels

0

1 2 3 4 5 6 7 8 9 10

“*P<0.000 1 vs Adjacent tissues.
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2.3 c¢Myc £ OSCC i f Z P IE @ F T
LINC01578 #J3ki%x 4 TR c-Myc ¥ LINCO1578
IR AE ], ARFIE i 263K e-Mye ( + c-Myc ) B
i e-Myc (she-Myc) 4% CAL27 il HN6 41 il &,
BJ5 , AL qRT-PCR A c-Mye 1 235 Fag I
BRI LINCO1578 Rk K- A8 Mk, S5 Bow,
c-Myc i F ik, HN6 Fl CAL27 4ifigsF LINCO1578
223k B3 F M (1 =34.61,P <0.000 1;¢=20.49,
P<0.001) , WA 2A , 53X 74550 — 2K, c-Myc @
%) , HN6 1 CAL27 400 LINCO1578 ()33 i %
(¢ =129.10,P <0.000 1;:=39.88,P <0.000 1),
LI 2B,
A HN6 CAL27
30 30 Hxk
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Fig.2 Relative expression of LINC01578 after c-Myc
overexpression or knockdown
A c-Myc overexpression efficiency and the corresponding relative
expression level of LINCO1578 determined by qRT-PCR; B: c¢-Myc
knockdown efficiency and the corresponding relative expression of
LINCO01578 determined by qRT-PCR; ***P < 0.001, **"*P <

0.000 1 compared between two groups.

2.4 LINCO01578 BahFXi3a c-Myc HH E/EA
AWFFE R UCSC 1 JASPAR %5048 VAT A= W15 B
ST W E T LINCO1578 JL K JS 3h T X B c-

Myc B 25 A0 8, IR 3A o i TR IEX — 4
HAE A SO M FE RGN . 25 2R 3R
5%f LU AH HE , pGL3-LINCO1578-WT Fil c-Myc 4%
POt FE S mERET (¢ =8.77,P <
0.001), W% 3B, #H Sz, 4% 4t pGL3-LINCO1578-
Mut Fl e-Mye 405 %] BRZH A9 2 615 5 5 B TG ik
FES WAHNBKAET o-Myc 18 CAL27 i rh iy
HFRBRE (1=12.12,P <0.001) , WK 3C, AT
FUESE T e-Mye 5 LINCO1578 JH 31 11X ( - 157 ~
-166) Z [AIAHEAE

A

B Ctrl
B W +c-Myc C 30 ook
» 10r o T
= KKk =
% &
13} s
ST
g o 10f
s £
2 =
- ]
i
pGL3  pGL3- pGL3- Ctrl  +c-Myc
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B3 WHLREBREERGNER
Fig.3 Results of dual luciferase reporter assay
A: The sequence of LINCO1578 promoter region, ¢-Myc binding site
and mutation site; B:Dual-luciferase reporter assay was used to detect the
relative luciferase activity of plasmids carrying wild-type and mutant c-
Myc binding sites; C: c-Myc was transfected into 293T cells, and its

overexpression efficiency was detected; *** P <0.001 vs Ctrl group.

2.5 LINCO01578 MR IR XTI tEEE A& MM Sea-
horse K45 5 B 7%, 5 shCurl 2H He%, shLINCO1578
LHEIE AR TR (8 4A) , ATP FIFLIR A i34 1 25 s
(¥ P <0.001, B 4B.4C), IF H @K 4 ©
LINCO1578 KB B R WAL (¥ P <0.000 1, [
4D) ., Ak, B LINCO1578 FT 53 ECAR . ATP
FIFLER AL W FAIS, v] LAl A3 + LINCO1578 447
WA (P <0.05, 8 4E) , X LEHHE 3R D] AR
LINCO1578 J& Al 4] OSCC Wi B firt , I B 40 i
ATP SRR & i

2.6 c¢-Myc @it LINC01578 i35 OSCC H gy #EE:
fE T ALK, R4 & c-Mye 7£
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OSCC Zi i & W IE a1 817 LINCO1578 ik, B T
MIIBE bR IE X — 5, Wl K T e-Mye + @ik
LINCO1578 J5 i) ECAR LA Kz ATP A= i FFL R 7K
W, B R o-Myce 4151 & AR B A b L &
ATP FFLER A G, AHK, "X LINCO1578 &3
THBRT#R4r Hh c-Mye 4151 & 1) ECAR ,ATP 1 FL R
AR (¥ P <0.05, 8 5) . 45 Lk, X stk

A B

PRI c-Myc i1t LINCO1578 435 OSCC Hr A%
ff I 1

2.7 LINC01578 X OSCC 1E3ERIS M Uiz H
HEAR AT 2635 T LINCO1578 1 CAL27 40 it 5 &l A
Mo IE R, W 9% 16 d J5, 45 R R,
LINCO1578 F /5 B9 OSCC 21 Jfd i) 14 5 3 2 55 %f 1t
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Fig.4 The effects of LINC01578 knockdown on cellular glycolysis
A :The effects of LINCO1578 knockdown on glycolytic capacity; B: The relative ATP production was detected by knocking down LINCO1578 ; C: The

relative lactate production was detected by knocking down LINCO1578; D. The relative expression of LINCO1578 was detected after knocking down
LINCO1578 ; E: Rescue experiments with LINCO1578 ; a: shCurl; b shLINCO1578-1; c¢: shLINCO1578-2; d. Curl; e; LINCO1578; . shLINCO1578-
1 +LINCO1578; ***P<0.001, **** P <0.000 1 vs shCtrl group; *P <0.05 vs Ctrl group; P <0. 05 vs shLINCO1578-1 group.
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Fig.5 c¢-Myc affected cell glycolysis and ATP and lactate production through LINC01578
a: Cul; b: ¢-Myc; c: shLINCO1578-1; d: ¢c-Myc + shLINCO1578-1; #P <0. 05 s Control group;*P <0. 05 vs ¢-Myc group.
A Ctrl shLINCO01578-1 shLINCO01578-2 B Ctrl LINCO1578

El6 HEEMMIRXK

Fig.6 Colony formation assay

A Colony formation Results 16 days after LINCO1578 knockdown; B: Colony formation results 16 days after LINCO1578 overexpression.

[ OSCC 2 B (A 314 5 o 28 B I ARpRe , UL IE] 6B,
3 i

R 4 R P i L5 B0 A S8 s, 2020 4 4Bk
T 377 713 B OSCC W, REBCE AT,
HHT,0SCC Y £ I PRIA YT 46 F A T 8 fb)7
T A ARYT . SR, BT 0SCC X AbyT 2y
Yy A TR 24508 | T 25 90 A TR RN 5 -3 DR 185 WE 1Y
JPROREART ) IF HARYT IR W] BB S| & — R 5 RIE
F Q- aam b T B B AR, R R R A AR T
Jite, 1T ARIGST RV I Pk i, KA SRR ]
DA AT U1 i 2812, L8 BR 1) /0N Jiek 3 24 i mT
RES | A& IR i R & A T HLF AR IR Y AT RE S iR
I T T S TR AN UL BRI, 4 R A RO
PRAAESE ErgRCE i fH BRI, 38 DI 2R A5
OSCC H) &R ML, T8 HT IR T I 1k B JS 5
Py, 3 B B R RIR YT RO . AR ISR 5 ) ]
ARG IF & 0 A U N2 W R R bt
Y A RIT FRNA G, gy
B R AT OEsh TR RO RGAYT A

NGB Z% RPN F S T, A gl 0SCC Ay
S 5 22 (10 A LR S g ) A 90 o

H T OSCC AF7ET 12 11 35 PR AR S5 0 22 2 T 1) 5
A, HE ) YA T A BB AE OSCC G YT o 4 T B M
A N, Roxyl-ZR BB 3 BH 38 5 910 ) JAK1/
STAT3 {553 F% , A RN OSCC 20 iy A Qs ok |
FORETE L G AE TR AR R FefE b, KAEE
4ifS RNA AFAP1-AS1 F1 SNIP1 #H H.AE S 2L c-
Myc L3, DA 334 5 20 i 38 3 FHR 28 RE 1100 Mi-
croRNA-1294 3@ 3 ¥ [i] c-Mye %F OSCC Yy 24E K 77 4
T FE FE A, e-Mye 5 5 CAL27 41 g
SNHG16 |, {2 #F 0SCC Ay 34 7l | 3T #% Al i
2] ARG T e-Mye 5 LINCO1578 1£ 0SCC
g EPE R AR 0SCC & A & RIS

ANZEFEF A %0 T 10 5K sk E
5 RNA B3 2 20 2 2 B 10 4 0 4 TR 05 i)
U aris g Mg iR ) KAEIE gD RNA
FERG S Bt e MBI A 2R A Yl B b &
PEEZERPEER] . APFETE 0SCC 4Hff 52 CAL27
HEER o-Myc, 25 6 5 38 1 I 3 4 AR i i Hh A Bk



FMBEMKFF®  Acta Universitatis Medicinalis Anhui

2025 Dec;60(12) - 2287 -

it RNA——LINCO1578, Bda/#r s 4 ke 0S-
CC 25 2H 4, c-Mye F1 LINCO1578 7E 0SCC 441
Ik RUILEUEE ), BT, RS R AR
c-Myc Fl LINCO1578 Z [A] % 5 & , # i 7 0SCC
4 Z HN6 Fll CAL27 it Rk s ml Ik c-Mye, &
L LINCO1578 7E c-Myc it Fik 4l L, 7E c-Myc
R L PR X IERA LINCO1578 Fl ¢-Mye 7E 0SCC
Al RE A TE DR RIAE R, JF BAS BT R T, c-Myc
T4 A LINCO1578 19 )i 8l 7 15 HAE CAL27 41
g ) F5 SR 05 P, OE 18] A #5 LINCO1578 , 34 Al
Seahorse SZHG KGN FAE LINCO1578 J5 Y ECAR LA K&
ATP A= i A FLER /K -, WE B LINCO1578 B i I 41
il OSCC WHEEff S . M IRE FHAIE c-Myc if i
LINCO1578 ## OSCC H () 4 i i i 72, JF HL7E
CAL27 #i b 47 FEREJE B S 55, & 1 LINCO1578
XF OSCC 4 i34 56 A 5% e, AL, LINCO1578 1524
BRI EEI 78 OSCC 1Y % A i A Ji ol 7 v 43
BRSO A BBV ERIARIT I A ARG
SR SR T % LINCO1578 I RE 1 BRf# , 1 HL45 7
T c-Mye il i LINCO1578 3 0SCC & (38T
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Experimental study of c-Myc affecting the metabolism of oral

squamous cell carcinoma by regulating LINC01578
Du Junyi'?, Li Xiangyang'?, Zhu Youming'"
('School of Stomatology, Anhui Medical University, Hefei 230032;
*Key Lab. of Oral Diseases Research of Anhui Province, Hefei 230032)

Abstract Objective To investigate the regulatory relationship between long non-coding RNA LINC01578 and c-
Myec, and to explore the effect of LINCO1578 on the metabolic process of oral squamous cell carcinoma (OSCC).
Methods Afier c-Myc was knocked down in OSCC cell line CAL27, LINCO1578, a long non-coding RNA that is
positively regulated by c¢-Myc, was identified by high-throughput sequencing technology. qRT-PCR was employed to
measure the expression levels of ¢-Myc and LINCO1578 in OSCC tissues and adjacent normal tissues. Following
overexpression or knockdown of ¢c-Myc in CAL27 and HN6 cells, qRT-PCR was conducted to validate the consisten-
cy with sequencing results. The binding of ¢-Myec to the LINCO1578 promoter was confirmed using a dual luciferase
reporter assay. Seahorse, ATP production and lactate production assays were utilized to examine the impact of c-
Myec on glucose metabolism in OSCC via LINCO1578. Colony formation assays assessed the proliferative capacity of
OSCC cell lines. Results  qRT-PCR analysis revealed significantly higher expression levels of c¢-Mye and
LINCO01578 in OSCC tissues compared to adjacent tissues (P <0.05), confirming that c-Myc positively regulates
LINCO1578 expression. Consistent with sequencing data, c-Myc overexpression markedly upregulated LINCO1578
(P <0.001), while c-Myc knockdown led to a significant decrease in LINCO1578 levels( P <0.000 1). Dual lu-
ciferase reporter gene assays demonstrated that c-Myc directly targets and transcriptionally enhanced LINCO1578 ex-
pression( P <0.001). Seahorse experiments indicated that c-Myc promoted glucose metabolism in OSCC through
LINC01578 regulation( P <0.05). Colony formation assays showed that LINCO1578 overexpression enhanced OS-
CC cell proliferation, whereas LINCO1578 knockdown inhibited it. Conclusion c-Myc upregulates LINCO1578
expression in OSCC cells, thereby modulating glycolysis and promoting cell proliferation.
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