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Screening and identification of long non-coding RNAs in metastatic laryngeal
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[Abstract] Objective: To search valuable candidate molecular markers for LSCC by screening and identifying differentially expressed
long non-coding RNAs (IncRNAs) in metastatic laryngeal squamous cell carcinoma (LSCC) with high throughput gene microarray tech-
nique. Methods: Four pairs of LSCC tissues and corresponding para-cancer tissues that pathologically confirmed with lymph node me-
tastasis were collected from Bio-sample lab of Otorhinolaryngology Department, the Second Hospital of Hebei Medical University. Af-
ter total RNA extraction, the SBC-IncRNA (human 4x180k) chip assay was then applied to detect the differentially expressed IncRNAs
and mRNAs, and Fold-change and Student's t-test methods were used to identify differentially expressed genes; the Fold Change (lin-
ear) <0.5 or 2.0, P<0.05 was used to identify the differentially expressed genes. The reliability of the chip results was confirmed by
quantitative reverse transcription polymerase chain reaction (QRT-PCR). Results: The gene expression profiles of metastatic LSCC
tissues and corresponding para-cancer tissues were significantly different. There were 3 073 differentially expressed IncRNAs, includ-
ing 1 967 up-regulated and 1 106 down-regulated IncRNAs in cancer tissues. There were 2 809 differentially expressed mRNAs, includ-

ing 1 791 up-regulated and 1 018 down-regulated mRNAs in cancer tissues. The differentially expressed IncRNAs were mainly in-
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volved in cell proliferation and apoptosis, immune response biological process, and were associated with cytokine and cytokine receptor

interaction, chemokine signaling pathway, cell cycle regulation, P53 signaling pathway, etc. In addition, 10 significantly differentially

expressed IncRNAs were chosen and validated by qRT-PCR in 25 cases of LSCC tissues, and the results were in agree with microarray

detection. Conclusions: There were obvious differences in IncRNAs expression between metastasis LSCC and corresponding para-can-

cer tissues; in-depth analysis of these differences may has important significance on clarifying the mechanisms of invasion and metasta-

sis of LSCC, which can provide the theoretical basis for biomarker screening and effective targeted therapy for LSCC.

[Key words] metastatic laryngeal squamous cell carcinoma; long non-coding RNA (IncRNA) ;differential expressionn; gene chip
[Chin J Cancer Biother, 2018, 25(2): 163-169. DOI: 10.3872/j.issn.1007-385X.2018.01.010]

Wk g A - S WO e - S 50 A7 AR 8 AL £ 28 A1 R 2
—, B 5 SR W 5 R 2 i (laryngeal squa-
mous cell carcinoma, LSCCO™,  HH T8 /< 95 55 iz B&
i, 5 B BORE IR AN B, R R 2 J 12 b e 3
B, Horb 60%~70% E 38 st izn CUg T, JUH
vocacl W i el &l R N S € o S ) B B N
SRR, BRI AR 5 B2 R A5 2 5 U R
TEEEEA TR EZE R Bk, SRR W 151
FIRALH AN SR B, SR R 0% F T Mg KU PF Ak
T S W7 0 23 B R, B AL T A5 P e R e A
i 75 % R A 200 - TR0 Ik B2 45 B % 1) fig 1k o A
Yy, A6 5k A 1 e R 2 LR A R B DT R BRI MR e UK
R R R I E BB . TR, ISR RNA 18
WK B AR S5 2 A A 2o R v i) B
PEC G R A 5 P e oo™ o KBk AR 4 Y
RNA (long non-coding RNA, IncRNA) £ 4 E 4 i
RNA [ — 0, 7] 2 2 5 2 E SRR EY. H
fiff 7592 B, IncRNA 38 7K1~ b 1) 22 S B L i g
AR 7 M IncRNA R IKAG 7] e 8 o 502
Wt S T W) 43 7 b AN A I 2R . 4
A IncRNA FIME S ¢ 2 IRAIT 5 18 b T ) 2 B B, i ke
Z RG0S Wk R AR R R TS A R R S 1 In-
cRNA [P % K % 58 o« AW 50K F vl 2 24 B0 F
TR G 3%k K % € 5 LSCC # #% M 5% (¥ R 53 1 In-
cRNA, LU LSCC % # AH 55 7 1 Ji Jed b 35 40 1)
i 06 S A RRTER R VR T S (AR o

1 MR57EE

1.1 AR FAebr A kR

BT G S A2 bR AR ok B AL R R K 2 B SR
W Sk AR EIREAE o T8 A R ) 4 491 5 75
PELSCC &%, BINHE, Eke 54~64 % , P
(60.0+4. D% . FHNH TR &5 RIUER LSCC &
F 2540, A B 18491, Atk 7, S 45~73 %,
11(62.0£6.2) % o FIT AT A 4UbR AR TG I S5 B A5 i 3 AN
FlgmtERE, I biREReEE L M. rf
LSCC & # RAT¥IREAIT FRUT « R B 5 H
LSCC JE & It F Jae 55 B B LHL 43, Firyig 4 4 F% s 55 4L 41

225 R B2 WIE S o TR V) BRbR A — 5 73 75
BEARAS NI A S 7 21 - 80 “CAR I VKA PR A7
DAFRHURNA ; —3 70 R A LA 10% H v B g v v [ v
IR PR AE . 44 LSCC B3 il PR I 3 5k
W1,

F1 BTSRRI 446 LSCC B& R IRRRBIE AR
Tab. 1 The clinicopathological characteristics of

the 4 LSCC cases for chip assay

Sample  Gender Age(#/a) Pathologic type TNM stage

1 Male 64 LSCC TIN2MO
2 Male 54 LSCC TIN2MO
3 Male 65 LSCC TIN2MO
4 Male 57 LSCC T4N2MO
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Tab.2 The clinicopathological characteristics of
the 25 LSCC cases for qRT-PCR test

Characteristics (%)
Gender Male 18(72)
Female 7(28)
Age(t/a) =65 14(56)
<65 11(44)

TNM stage 1 6(24)
I 8(32)

I 9(36)

v 2(8)
Lymphnode metastasis Yes 13(52)
No 12(48)
Pathological differentiation High 10(40)
Medium 10(40)

Low 5(20)

%3 KA qRT-PCR J73E 1 THIER E R FIAAY IncRNA 3|4 X A=K/

Tab. 3 Primer sequences and product size of differentially expressed IncRNAs by qRT-PCR

Expression status

Gene o Primer sequence Product size (bp)
in microarray

TINCR up F:5'-TCCCAGGTGGACCATGAAAC-3' 152
R:5'-ACAGCAGAGCTGAAAGGCTC-3'

LINC00520 up F:5'-CCATTGAAGACCGTAACAC-3' 103
R:5-GAAGTAGAGTAGCCAGGATT-3'

LINCO00511 up F:5'-GGGCGACTACTGTTACCTCG-3' 104
R:5'-TCCTCACCACGTCCAAACAG-3'

MIRI155HG up F:5-CCCAAATCTAGGTTCAAGTTC-3' 138
R:5-CATCTAAGCCTCACAACAAC-3'

HI19 up F:5'-TTTAGTAGCAGGCACAGGGG-3' 171
R:5'-CTCCTTGCTGCGCAATGTC-3'

HOTAIR up F:5'-AGGCAAATGTCAGAGGGTT-3' 199
R:5'-CTTAAATTGGGCTGGGTC-3'

ZNF667-AS1 down F:5-CATCACTACCATCCATCACTA-3' 186
R:5'-CCAGGCAGAGAAGGATAA-3'

MEG3 down F:5'-TACACCTCACGAGGGCACTA-3' 187
R:5'-CAGGGCTTAATGCCCAATGC-3'

MALATI No difference F:5'-ATTCCGGTGATGCGAGTTGT-3' 125
R:5'-TCTGCGGTTTCCTCAAGCTC-3'

HULC No difference F:5'-CAGACCAAAGCATCAAGCAAGA-3' 100
R:5'-ACAAATTTGCCACAGGTTGAACA-3'

GAPDH F:5-AGGTGAAGGTCGGAGTCAACG-3' 104

R:5'-AGGGGTCATTGATGGCAACA-3'
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Tab.4 The quality control of the LSCC tissues for chip assay

Sample RNA Digo/ Drgo RIN 28S/18S
[oo/(pg - pl )]
1C 677 2.01 7.2 1.1
1IN 230 1.92 7.2 0.7
2C 382 1.92 7.0 0.7
2N 164 1.85 7.1 0.9
3C 344 1.96 7.8 1.3
3N 203 1.88 7.0 0.8
4C 466 2.03 8.4 1.5
4N 74 1.92 7.7 1.1
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A: IncRNA distribution; B: mRNA distribution. Up-regulated
genes in cancer tissue by red expression; Down-regulated genes
in cancer tissue by blue expresses
El1 LSCCLARMEFZHAFERRIAN
IncRNA & mRNA #5575 &

Fig. 1 Scatter plot of the IncRNA and mRNA distribution in

LSCC tissues and corresponding para-cancer tissues

A: IncRNA distribution; B: mRNA distribution. Up-regulated
genes in cancer tissue by red expression; Down-regulation genes
in cancer tissue by blue expresses
2 LSCCYARMEFZ BAFERRILH
IncRNA & mRNA XL 53#5
Fig. 2 Volcano plot of the IncRNA and mRNA distribution in

LSCC tissues and corresponding para-cancer tissues
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Fig. 3 Heat-map of the IncRNA and mRNA expression in

LSCC tissues and corresponding para-cancer tissues
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Top 30 of GO Enrichment
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Fig. 4 GO analysis of the differentially expressed mRNAs
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Fig. 5 KEGG pathway analysis of the differentially
expressed mRNAs
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'P<0.01 vs Para cancer tissues
A: TINCR; B: LINC00520; C: LINC00511; D: MIRI55HG; E: H19; F: HOTAIR; G: ZNF667-AS1; H: MEG3; 1: MALATI; J: HULC
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Fig 6 Relative expression of 10 IncRNAs in LSCC tissues and corresponding para-cancer tissues
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