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Effects of ultra - conserved cancer/testis - LINC01424 on the progression of esophageal

squamous cell carcinoma
CAO Jing, XIAO Zhihan, WANG Zichen, ZHANG Tongyu, LU Meiyou, CHEN Liang, XU Jing"
Department of Thoracic Surgery,the First Affiliated Hospital of Nanjing Medical University , Nanjing 210029, China

[Abstract] Objective: To investigate the role of the esophageal squamous cell carcinoma (ESCC) -specific ultra-conserved cancer/
testis (CT) - LINCO1424 in ESCC progression. Methods: The TCGA (The Cancer Genome Atlas) and GTEx (Genotype - Tissue
Expression) databases were used to screen the long non-coding RNA (IncRNA) with ultraconservative CT properties specific to ESCC,
and the nucleoplasmic isolation assay and rapid amplification of cDNA end (RACE) were used for the cellular localization and
sequence identification of LINCO1424. A total of 118 cases of ESCC samples were used for the analysis of prognosis. After knocking
down LINC01424 in ECA109 cell line or overexpressing LINC0O1424 in KYSE410 cell line, the effects of CT-LINC01424 on the ESCC
was detected by CCK-8 assay, colony assay, Transwell assay, and nude micel assay; further application of MEM (Multi Experiment
Matrix) database for downstream gene exploration. Results: An ultraconservative CT-LINC0O1424 specific for ESCC was identified.
Analysis of clinical data showed that CT -LINC01424 was significantly associated with poor clinical stage and prognosis of ESCC.
Knockdown of the expression of LINCO1424 inhibited the proliferation and invasion of ESCC cells, while overexpression of LINC01424
resulted in the opposite result. Furthermore, the expression of LINC01424 was significantly co-expressed with kinetochore associated 1
(KNTC1) gene. Conclusion: LINC0O1424 is highly expressed in ESCC tissues, promotes the proliferation and invasion of ESCC cells,
and may exert its pro-carcinogenic effects by affecting the expression of KNTC1.
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b B WA GG, DL R 4%
5% IR TR 31 HRORAT » £ 88 O R 6 b SR H
i BT, CSCA AR ERER 9 5 UL RAE , 28 6 fir
B HE LR REAEAE TR R, 4 A L 50 75 AR AE
W R R AW A S R A BRIR
41 P 35 Cesophageal squamous cell carcinoma, ESCC)
£ % IR 9% (esophageal adenocarcinoma, EAC) ™,
ESCC R/ & 8 1B A i i) X3 A2 T EAC H K
AT R . BT ESCC 5 %A U 1
e AR 55 175 e B, S8 A H0 I AT I B f) 47
MR R A T Al 2 I, 22 2 kN B 30, 0 YR T M
JE I HATE ESCC M 1 2R YT T A2
Bt AR AR B Al B AL ST RRIA VE R DD B AR AR
JE A BT, T R L N o W IR VR T R 2
MRS [ KRG T SR B vy TR JF AN BEAR, 5 SR AR A
AR 309%™ FLHR, 7T ENEST BRI
B S5 1 T ESCC [ 4 Bhia Ty, (H L7 24 U M
DS R . I RIS 7R, 73 1 B 1) 7 iR I [
AT 4 BRI R R I3 ESCC /Y 3 4R B A7 AN
33.5%", i #2 7 PR BE T R 7 B A& 1 (programmed
cell death ligand 1, PD-L1) 54570 4 Bl v 7 J) 35 W6 39
ESCC et e A A7 It i 3.2 Y.

Jei/ 52 A Ccancer/testis , CT) 28 A & — SRR [ i
TRy VR AL, FLRFAE AR AE IR A P AN SRIA I
AL, T AE R AL v v Rk, A RN bR G g
TRIT AL S BFSUIESE, CT £ 2 5 R 1)
HEE TSR R, IR 2R VRS A S, 2 A
T B L IR R R I AR R, KB IR 2 B RNA
(long non-coding RNA, IncRNA) 5z 2|~ KR T AE
H ISR, TR B, IncRNA 1E Ay — 2K >200 nt
AR 2 A% RNA, AT I 5% S TR L e il e ik
B 2 NIs S 2 M2 5% IR IR
RN, 59 605 AH EL , IncRNA J R £ ~F 14 5
WG 0 e AR SF (1) IneRNA R4 B A H U =7
M, I HAE MR R A kR i R v R O B ) T T AR
FIE e TR, 755G o5 B2 R <7 ) CT-Inc RNA J#EAT HF
Fen] Be S A D RE A E .

AT 5T RGE0 % H T 19 A ESCC A ¢ i # £7
5F CT-IncRNA, AE 479 HT 45 R &7, LINCO1424 55
ESCC [ TR 2 35 A0 0 o I K 2% 25 7 6 24 90 K2
(University of California Santa Cruz, UCSC) Xena { #i#
JiE R, LINCO1424 47 T Gt 4k 2122 X5, 1% [X 3k
2 JH PR I A R DI, 2 DX 3 P i 8] 3 A% AR Rt
P2 DU 5 45 38 5 L4 ESCCAE Y 1K 25 ol P fie

T 5y A S R TG A G . AT ARG EE T
ESCC #H 2% I 457 CT-IncRNA, #8755 LINCO1424 7£
ESCC i & (1 /E A, i 5T ESCC it e L $ A8
S [FIE A ESCC A2 YT $RAH BT (198 75 THE A

1 FRFTTE

1.1 4

A PR ST CT = DR 1) 75 328 Pt R A 5030 35 Sk R T
GTEx (Genotype - Tissue Expression) fil TCGA (The
Cancer Genome Atlas) $U#E 2 . 118 %1 ESCC FE Ay
H2002 4E 1 H—2003 4 12 A 7E 7 L LR K225 —
B I R B B2 52 iR T R . BT B IR IR il &
HRAHE 5 g hE 43 HHEK & 25 01 2 T B8 8 WO B ik
17578 . Pl B ¥ EA 5 K 1% ESCC (T1b~T4,
N1~N3, MO , - H.7E T AR Rl 25 K 42 52 A7 B0
TBIT . SRR I HL 2R 2 W, AR S E R
PR VR B A AE-80 CYKAE TP H &AM . ESCC
BERGELT]2 G T a5 9, 5 1 54
3ANHBEVG 1K, JG 486 N HBEYT 1R, BE M
FAR H AR U5 A0 T Bl 5 — IR BE DT H I, SR A
H# Coverall survival, 0S) & X AN IR FAREIE T8 H
Ja—RBEVT I TE] o BE DT N A EAE B AR AE R A
HR KA DL A4 e R ALK 528 — I
JE I Bt = 2 AR B 2% D S kit (45 : 2022-SR-055) .
12 Fik
1.2.1 ESCC 4§ 7P AR F CT-IncRNA #9 i i

7 BEAEAF 702 0 Sk il | &R S 0 ik 2B R AR
K IncRNA, i J5 5 T UCSC P35 28 A 1) 32 N4 b
[E] phastCons P73 LA A& phyloP P43, PEAT S8 AR #4558
1% IncRNA 657 1% . 7F phyloP>0 H. phastCons>0.3
(RIARE T 5 07 36 t B8 O 57 52 AL 35 3R 3K IncRNA;
— 3P BT Xena B4 A5 AL AL (1) TCGA 22 GTEx
FIEEHE, 7 HT IncRNA 7E ESCC HZ K IE# S5 5
JIES o 1) 22 S ROR B L, B 24 %5 58 HY ESCC A G IR
5F CT-IncRNA .
122 miaski

KYSE30.KYSE70.KYSE150. KYSE180. KYSE-
410.ECA109.TE-1F1 TE-10 4 N JE ESCC 4 i) % o
HEEC N IEH &R L 4. FrA 4 RER
1109 i 2 13 (Gibeo BRL 23 &, 26 [E) ) DMEM
B RPMI-1640 H185 5%, JEMA 1% HTAER/DTEE
TR, M TE 37 °C5% COL B FRFE RS % .
1221 #EHH

4 M A% o o> B R P RS W R & (1S
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P0028, b 38 2 R0 U B kAT, 1 S i 4T RNA Hl
P&, FH PBSIE U 1, G A 40 M v+ 2. PBS I
Ve, R B O WEM L. 20 WL 40 ITEE I
200 wL 7 10 7 RNase Inhibitor (& A F B 1) RO102
10 pL) MR 2 R A, TR AT, UK 10~15 min.
DO A 2 25 3R B 10 pl, V5T, VK3 1 min.
4°C 12000 g 50> 5 mine PRI _EIEHINA TRIzol i
PR RNA. U0, 56 2RO R I L,
TN TRIzol #2410 AL 4% RNA. BT 4 HC RNA Bl a] A
TR LINCO1424 LK %A1

1.2.2.2  ¢DNA XK 3% B & & 3% 3 K (rapid amplifica-
tion of cDNA end, RACE) 5% 3&

H AR AR J7 1 5 2% SMARTer R 71 &1 (12 5 -
634858, TaKaRa A v, H AU 5. 1% 3'RACE,
FI I mRNA [ 3" A it poly (A) BAE N 1 A5 454
AL s, DUEA SMART SE4% 118 17 41038 F 42 3k 51 91
Oligo (dT) 30 15 N8 i 51 W) J e 3% 6 b 1 565 1 4
cDNA, 2R J5 F 1A FE DRRs 5 51 4 GSP1 ARy Ll 5
Y, A& A 35 23k 77 41 38 F 519 Caniversal
primer, UPM) /£ A F U7 51 7, LA cDNA 55 1 8 A #5
B, JEAT PCR P, 48 H 38 PR 37 A b [ DNA Jr Bt
Pk B4 S'RACE 25, Je R GSPAE N 14>
Sl G AL R TR R S MMLY E T, O 5%
A PR HESS 1 8E cDNA . I FZ s 7 il LA R
Ui 3 7% s VS AR IR SIS B EE 1R 57 R v H
i bE3~5 A dOFKEE, BXEWOKRESEH
SMART Z: 4% H R ¥ 5] Oliogo (dG) 38 FH £ 3k 5| Wi
Xt i B4 LA SMART J 51| A RSEAR 24k 458 SiE f 1 32 I
WAL S 1A S A 85 23k 7 41 1 UPM AR
9 bGP, GSP2AE A R iE 514, LA SMART 25 1 4%
cDNA NI, 3EAT PCRAGEE, 488 H 3£ K 5 K i )
cDNA J By 38 ok . fe 2%, it 73 RACE P24
SE 3K S 1, e &0 € LINCO1424 51 . o
GSP1 A 5" - TCGGGTCCAGCACCTTCTACTC - 3',
GSP2 N 5'-ACACACTGGCTGCTCAGAG-3'.

1223 @& =5k

EROGEH5C0H A K 4 B, 99 24 FLARGGE 72 48 h )&,
BEFL A I MTT 39 20 pL % & 4 h J5 I 150 ulL
DMSO W, B 53R % 10 min, 8 45 SRR 7577 .
Pt K G 728 W I ASC 1 358 3% 490 nm 38 K Ak I 52 2% LI
W FE AR
1224 RmERE

73 BRI EE LINCO1424 5 B ik 1518 95 B 4k
C g B AR DD, 4 A B gL 4 i DL 1x10° />4 LA 3]

24 FLHRH, TN 37 °C5% CO BRI RT TR . £5
A0 it AT EUAE KIS, I polybrene 6~8 pg/mlL,
A3 WL EE, 37 CHFH 4~6 h i, 4k 8215 5%, WL
WA BF 2% IR S5 R AT )5 SR SR A 9T

1225 HEMER

B 45 20 %67 S A K S 2 i, e A S K 4
AT RS LA RE o % BRI 5 50 100+ 200 41 i 1)
WPy A B 4 mL A 2R B RE R I . BE R 1L
HT 37 C.5% COB TR R R 2 A . MR
H AT HR T DL T RS, RS 52 15 mine FH Giemsa
PR G510 min J5 AT IR 8. SRIETE iR =(4R VK
B/ ED x100%

1.226 REER

TG L3735 7% 58 R0 I S Jie 4 105 B, TG 1) 48 ff
B AL 100 L 48 M 23, R = 500 pl
B 20%J6 4 I35 I S5 A 35 92, 37 CHEFRAEIm &
24 ho HUH Transwell B2, FH 5% FE[E &, I Giemsa
get, AIMRERIE L BRMAM, B T BM5 T
22, 15
1.2.2.7 R A J7A4% 4 Z (fluorescence in situ hybridiza-
tion, FISH) A= % 7% 5¢ X 4 &

ECA109 4H /it F PBS % 3 ¥, B:IK 5 min, S8 5
F10.5% Triton X-10072i% 5 min, PBS ¥4 3 X, FEIK
5min. fE£37 CTHZRAE G DAPLIF E 10 min.
FHO G R 35 3R £ BB 0 A Mg AT B . e g
ECA109 1 KYSE150 41 ffi 5% 7% J5 , 4 CCH 4% % & H
it 75 5 [ 7€ 5 PBS & ¥t F1 % 0.5% Triton X-100 [
PBS T-UK_ B AL S min. 7E& A M ALK
LINCO1424-AS #R%F (7 M B 18D 1 10 4% 38 W JEAT
P, ACTE RN 3T C, iR . 24385, BETh S
f1 % (Abcam A #], £ EDE 4 C B H LA, HH
DAB YR 7 & (DA1010; db TR EF ) et
DAPLXTEHE 4T I e, SR I - O L R 4
ST EL . LINCO1424-AS 45 N 5'-
GACTTTTGTCACTTGAAGCTGAAGCTAATCCTGAT-
AGAAGCTGTAAACCACATTTCTCACAGCGGGTCAA-
TCGGGAAAGCACACCCACTCACTACAGCCATTA-3' .
1228 %82 % PCR(qRT-PCR)

& RNA H TRIzol i 7] (Invitrogen A ] , 3& [ED &
B ZHARAZ RNA FIZHA G RNA 43531 FH 40 i 53 A
% RNA 4467 & (B3 DUED 23 25 . A NanoDrop
2000 (Thermo Fisher 23 ] , 3 [E] ) 71 Byt JI5 4 5 i 1 Ik
I3 KT RNA (R34 B AN o i Fi] PrimeSeript™ RT i
7 & (TaKaRa 2~ &, H A # 4T ke # 5% . KX H
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ChamQ SYBR qPCR Master Mix ( Fg & % ME %% ) 3 1T
qRT-PCR. AHXS FIk &R 24k ik 5. T 5l
YIFFsI 1.
123 #h4h%ER
1.23.1 #h4hoa

SIS EN N 6~8 JE #E SPF % BALB/c TEME#E 5,

Al pRl i | K SN P E//N I S g A
TV AT 1R 5% AE IR A, B H 12 ho R, £/
IETE AR R AIK o R S # BR T 2 Tl SR I AR
MIEESR . B SIS AT T IR R B B R K225 — it
Jogi = 2 2h 0 B 4 5 R LA 2% 03 2 LU (25 5
2022-SR-055) .

#*1 PCR3|¥F73!

Table 1 Primer sequences for PCR

Gene Forward(5'—3") Reverse(5'—3")
GAPDH TGCTGAGTATGTCGTGGAGTC TGCTGACAATCTTGAGGGAG
LINCO1424 TCCAGCACCTTCTACTCCGA CTGCCCTGCAGTATCACACA
MALATI GCTCTGTGGTGTGGGATTGA GTGGCAAAATGGCGGACTTT

4 BALB/c #8 B BEAL 73 gt a2 A0 B2, 23 il
UG LINCO1424 i B 12995 25 19 ECA 109 2 filg A1k
Y2 BRI F 0 ECA 100 41 i, 3% I8 4y 41, T4 H
BALB/c BB I3 3 45 5 1) 4 B A2V 4 i
219 4x10°41) . SIITERRHELL SPF FR5E M AFR. £y
JRTE G B 3 A 1 O ARPRRR, 30 d J5 A RE
W2 b BN R, BT SRR B, SR AR T S R S
1232 #ipaike

SIS R RN B AR ) = 25350 AT B AR
($2°5110091) , FEAS B Jo7E 10948 /K H MR 2% b [
JE , B 5 200 A i 0 38 L B L KAR SR IS TR V), ke
VIR AT H A E Ve & B 2 R 1) B Rk
TBYE. 3%t EALEE AT S, PBST i ¥, Ki-67
PUARIE B 30 min Ji5 , PBST i ¥, INEFAR = 5T R 1gG
= T F 30 min, PBST 22 v & ¥E V) - DAB
BEWHATE A BRAKE, SRR ERE
oo IR BiK, EWH, H 5 EERME N U
EEEE 8
1.3 “%itg sk

BT 481 4 M ¥4 A R 80 Chi A 3.2.30) 3t
1o RHAR 7R 56 LU o KA B 20 8] o0 A 25 57
K ¢ K56 b sk AR B R 2 R SR Cox
Eb A7) JXUISE [B] U A R A 5 ESCC TS B < Bk, 1 %
SRS PRI TR S TNM 53 38 B J8g o A0 2 5 % B 9
AL AR B . K H GraphPad Prism 7 #1422 1] 3 [A]
7e 7 R 1A B ) Kaplan-Meier . P < 0.05 A Z %A
GuitaEE Lo

2 % R

2.1 ESCCAZHF CT-IncRNA 8 Z Fubt 5f ik
T RGIER 4 538 N2 AR RIE IncRNA,

%2 F UCSC 935 A A5 (1) 32 >0 F 7] phastCons P73
PL &% phyloP ¥4 , 7 phyloP>0 H. phastCons>0.3 [/ 5%
PR, 973 74 AR ST 5 R FAFRIE IncRNA; 13
— 35K H Xena %045 FEbRifEAL AL FE ) TCGA )2 GTEX
FIEH s, %t IR 744 IncRNA 7E ESCC 440 )2 1B
BE R 2 R RIEE AT 0, S R ILEE
H 19 /N ESCC AH G AR 57 CT-IncRNA (B 1A) . %
(K 2 5 2350 Hr &R , LINCO1424 7E [ 4 4R b
WERIECEIB ; AfF 0 g R ER, )
LINCO1424 5 ESCC Tl J5 & F A R (] 1C) » # T
GTEx B4 A5 270 M7, LINCO1424 7F 1E ¥ 52 AL ZH 4
W RIA, AR HoAth IE W AP R R A H EARIL
CED) 5 Bh Ak, S /08 BR2% 4 23 1 A% I b B
LINCO1424 7£ 1E % /) B 52 AL H 23 = 3R 08, e JL
fIEEALAPRREEEARE(E IR . @il
UCSC Xena ¥4 2 73 #T K B LINCO1424 i J5 21
X 45 (0 S PR s (B 1R o 3Bt RACE S2 36 % 5%
LINCO1424 12K 7 41, 45 L iR LINCO1424 4= K
N4 270 bp, 5" 345 15 51 K /NA 2 329 bp, 3/ Ui 3R 1S
JF K /INA 1 888 bp, MM & LINCO1424 7£ ESCC
iR B sE bR K P A (E1G) . #E—2Dalid RNA-
FISH 5256 % 1 LINCO1424 E ESCC 41 ffd A% & 48 o 3
WA oA, HEEAZH 2R RE (B IHD, §2
7~ LINCO1424 7] (g F 222 5 40 M i N IR e L
il DAgh IR, HLRSF CT-LINCO1424 7] G52
ESCC [Pk &
2.2 LINCO1424 72 ESCC #4842 B R ) 4 # F 89 % ik
PR R AL 118 X ESCC-9 55 4H 2 HEAT qRT-
PCR 5 1IF , LINCO1424 7£ ESCC #H R vh 3 o i % ik
(K 2A) , 5 Xena 45 P b5 4 40 4L B ) TCGA K&
GTEx B4 73 M 45 5 — S (B 1B) ; 21790 My 45 SR gk
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A: Flowchart of the study. B: LINC01424 expression in ESCC and normal tissues in TCGA and GTEx databases (n=82). C: Analysis of the correla-
tion between LINCO1424 expression and the prognosis of ESCC patients by TCGA database. D: Expression of LINC01424 in a variety of normal human
tissues in GTEx database. E: Expression of LINCO1424 in multiple normal tissues of mice (n=3). F: Conservativeness analysis of LINC01424 in UCSC
Xena database. G: RACE assay identified the full-length sequence of LINC01424 in ESCC cells(n=3). M: DNA marker; 1: 5'RACE of LINC01424;2:3’
RACE of LINCO1424; 3: the full-length of LINC01424. H, I: The distribution of LINC01424 in ECA109 cells detected by RNA-FISH (H, x400) and
qRT-PCR(I, n=3).

Z|1 ESCC % CT-LINC01424 B0 i%
Figure 1 Screening of CT-LINC01424 in ESCC
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— BN LINCO1424 /5 % 15 5 5 2 1) ESCC #l 5
BEMR(E2B) . A 11841 523K B & 1 IR %
HRRFAE 5 LINCO1424 (1) R B 15 BL AT 73 4 (R 2D,
g5 B 7R LINCO1424 1) £ 3K 5 ESCC 35 M T 43
VN 23 A B2 I PR 43 31 32 2 A0 ¢, B LINCO1424 11
BH 14 3 18 T 25 i 98 23 S e (8l 2C~ED . B |
g5 3L IR LINCO1424 (1) 3R 3K 1 5 ESCC 1 & A= K
ARG

2.3 LINCO1424 4k 9h 5 i #F 52

TEIE 5 8 FhE - R 41 i A& 8 A ESCC 4Hi il R
I LINCO1424 1 3% 15, & B LINCO1424 fE
KYSE30.KYSE70.ECA109.KYSE180 41l iy & 1 ik
BESTIERSERE L1, B ECA109 41
Mo &P R RE LIRS (B 3A) . A THIBIRER
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A: qRT-PCR validation of LINC0O1424 expression in an independent ESCC cohort of 118 patients. B: The activation of LINC01424 correlated with

poorer overall survival. C-E: Analysis of the correlation between LINC01424 expression and the T-stage (C) , N-stage (D) and clinical staging (E).

P <0.01,7"P <0.001(rn=118).

2 LINCO01424 7£ ESCC AL R Tt B 3T T 5 B 22 )
Figure 2 Expression of LINC01424 in ESCC and its effect on prognosis

%2 LINCO1424 RiZSIEFRRESHX R

Table 2 Association between the expression of LINC01424 and clinicopathological parameters [n(%) ]
LINCO01424 expression LINCO01424 expression
Parameter Total Parameter Total
High(n=59) Low(n=59) High(n=59) Low(n=59)
Sex 0.336 Differentiation 0.501
Male 76 41(69.5) 35(59.3) Gl 46 26(44.1) 20(33.9)
Female 42 18(30.5) 24(40.7) G2 60 28(47.4) 32(54.2)
Age 0.197 G3 12 5(8.5) 7(11.9)
<60 years 56 32(54.2) 24(40.7) Location 0.793
> 60 years 62 27(45.8) 35(59.3) Upper 5 3(5.1) 2(3.4)
T stage 0.019 Middle 30 16(27.1) 14(23.7)
T1-2 23 6(10.2) 17(28.8) Lower 83 40(67.8) 43(72.9)
T3-4 95 53(89.8) 42(71.2) TNM stage 0.002
N stage 0.003 -1 73 28(47.5) 45(76.3)
NO 69 26(44.1) 43(72.9) m-v 45 31(52.5) 14(23.7)
N+ 49 33(55.9) 16(27.1)
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