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Establishment and application of differential expression profiles of long
non-coding RNA associated with oral squamous cell carcinoma in
Chinese hamster
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(Laboratory Animal Center, Shanxi Medical University; Shanxi Key Laboratory of

Experimental Animal Science and Human Disease Animal Models, Taiyuan 030001, China)

[ Abstract]  Objective To screen for differentially expressed long non-coding RNA (LncRNA) in oral squamous
cell carcinoma tissue samples from Chinese hamsters and predict their target genes, and explore the biological functions and
enrichment signaling pathways of these target genes. Methods The squamous cell carcinoma model was established in
Chinese hamsters by 9,10-dimethyl-1,2-benzanthracene smear method. The profile of differentially expressed LncRNA was
constructed by high-throughput sequencing technology. Differentially expressed LncRNAs were screened by biosignal
technology and target genes were predicted. Gene Ontology ( GO) and Kyoto Encyclopedia of Genes and Genomes ( KEGG)
enrichment analyses were used to predict the biological function of differentially expressed genes and enriched signaling

pathways, respectively. Results = Compared with normal tissue samples, 54 differentially expressed LncRNAs were

[E£TBE]EZEHARBEIE4 (31772551,31970513) 5 Ll 76 ERL K #1454 (3C572018001)
[MEETINT] Ehess (1997—) , Lo, W05 4L R 7 1) . AZSBR ARl . E-mail: 2432137746@ qq.com
[EEEE I RELE(1973—) , L, 882, A T 00, WF5E 7 10 . APPSR . E-mail; ykdsgh@ 163.com



8 i A BE 2Rk 2019 4F 11 A%E 29 555 11 ] Chin J Comp Med, November 2019, Vol. 29, No. 11

screened from squamous cell carcinoma tissue samples, of which 31 were upregulated and 23 were downregulated.

Functional analysis identified 73 GO entries associated with oral cancer, and 25 enriched KEGG signaling pathways.

Conclusions Differentially expressed LncRNA in Chinese hamster oral squamous cell carcinoma samples likely play a role

in regulating various biological functions and oral cancer-related signaling pathways by targeting numerous genes, and may

play an important role in the development of oral squamous cell carcinoma.

[ Keywords]

1 BSR4 Ay 0T AR R A0 1) IR A 4 B T i
TN 3% ~5% ,Je BRI N H WA 11 {798
i, BARERYES T ARUIBRMER K ARG 5 B k5
Lo O 5Ok 48 M ( Oral squamous cell
carcinoma, OSCC) I & 9% 2 24 o 11 s % 4 I e 1)
90% , H %8 m GBAL TR BEA R, B 5 AEAFTE
BIES0% A O UESRR i, P Sk an i
PIES B F B Z M RAETE A G, b, 5t
LR 08P 90 RO # IR e 2 IR R
TS TBAH R, AR U A48 1 59 19 A s 524
Frgk b Fb ok — B 5t B 36 T A
PR, e 2E— 2T 5 0 J S8R A0 i 9 i s 2R A v 1Y)
AHOCHILT] , LA B - AT RS e 5 BUS 1697 .

VTAER , K B 58 R B B E 4 B9 RNA (long
non-coding RNA , LncRNA ) 7£ £ JZ WK & 5 4= U1K 14
BHNEKE, S5 E N 2 FE 2045l
2P BoBi T 46 ), IncRNA B AT B 419 W2
ee SRR LS], i S R R sk (B
PELL R BV A SF iR AR 4R R PR 3Rk 51 40 g 1)
REZE AL AR 2 I, T B 2 Fh g e RN R AE 1Y B
BT, HG, A BESEAE H LncRNA 7 2 iR &
A R rp S Rk, S 5 AR R A0 I Y 3G A L T
B (2225 A Tk B, 7 M Kk HE R e b R 1 B
A E R, R R AR EER R 2 |
JE, LncRNA i 117 80K 200 v VR AL A4 F 52
AHXTE /D, Jmy BR T oK BB AR A5 2 98 19 il IR AL A
W T 5 NS s R 24 LR A DL %) 2 Bl A
RIBAL OSCC 1Y & A & e sk 72 IR ABIF 98 HE A AL
il ESSSE

HhE b B ( Cricetulus barabensis griseus ) H-A 7t
FROVEHE A A5 0, O RGNS i AR DL P 4
e, A O S s AR, BN T
JE AR e AR R AR A 2 AR A O P AR
Sy v [ b BRI S TR 20 s Sl RS AR AR SOF
R LneRNA I 5 £0 R 5 42 W45 B 27 BORAH 45
G, T v ] L f SRR 00 e 2H SRR AR S I
YU P B35 22 5 3R IB 1Y LneRNA W H AT 40

Chinese hamster; oral squamous cell carcinoma; long non-coding RNA ( LncRNA)

FEIAFI , I XL EE A BEAT GO TifE 7 #r 5 KEGG
AT, T 22 5 38 19 LnecRNA A REHAY
FIZRE , TRAZRIST OGS Hh [ i Bl 11 Js bR 200 i &
A R R RILAR , DAy 10 Ji bR 240 B 988 F) i PR AT 5
S R S B L

1 #RFnFix

1.1 SEEEhYY

YR E MR 60 L, M, 8~ 10 JEE, A
(20 £ 2) g, W9 @l vy =R K 2= 525 sh ) vh ot
[SCXK () 2015-0001] . [ Bl ) 77 LU 7 =
R 2S5 g W) O BRBR PR EE [ SYXK () 2015-
0001 ], G 25°C 1B 40% ~70% , JEREPEIF 12 h/
12 h) , JUA& % BELL P BE R R 22 52 06 sh 1) 45 B 22 D
SIER AT 2T S L% [ TACUC 5 :2017016]
T A S B G 3R I
1.2 FERFEMUE

RNA #2007 & (b RAR AR A RA
")), PCR 5 9¢ 6 & & PCR AH I ( H A&
Takara 2\ H ), Nanodrop 1 f& 73 )t 0% & it ( & H
Thermo Fisher 2 F] ), Qubit 2% 6 % & X ( 3€ [H
Thermo Fisher 23 H] ) , Agilent 2100 A= %785 i 70 Hr &
4t ( 5 F Thermo Fisher A H])
1.3 SREHE
1.3.1 ZHZUEEARH RNA f2Hi

AT i A R P W 2R I R R 5 =X
BT £ 1 Js daf IR 40 98 sh B T A iR
ZH A A B9 H R O SR g S B A g 5
EF A IRERLEE 3 R 3y, PGS & % 9514 21
SUEA W A ST WS R RNA 4R HUR 7 G4 B
AFIHLH S RNA
1.3.2 il LncRNA 7

RNA $2HU5E U, % g 7 ik, 156, R H]
B HE WHEE I L KA RNA SER& P S AAR R T LA R S
BHI5Y . RNA 4l R F Nanodrop fi i 436 6 BE
11 ( & [E Thermo Fisher 28 &) FEAT R, ¥ B % H
Qubit 7¢ 6 E 5 AL (32 [E Thermo Fisher 23 ) ) #E1THE



R F A R A 2R 2019 4F 11 A48 29 45 113 Chin J Comp Med, November 2019, Vol. 29, No. 11 9

Wi, KA Agilent 2100 A=W M 248 (36
Thermo Fisher 23 7)) ¥ #f kIl RNA f%) 4l J& 5 5¢
M, SERUTRE SR, X R A A% 1) RNA #E4T A Bt
b R S cDNA Kunfg & ik \PCR ¢ 55
— RN EEVE G 52 cDNA SCEER ) Gk
BEK/INK 200 bp ZEAT Y cDNA SCPE | 354 50 % K
Hs EALEE & AT R PEAT Tlumina 517
1.3.3 D4k b 32

DU 3R A5 1 D s e 1) v 7 26 AR 0 5008, AR
FERF FASTQC #4414 B 46 B4 O 1 47 o o
Pl e 4S80 B e . PR SE S 8 RSEM
PR 4 o R L X 3 e R R S % 3
ZH E AT E 5 BERE . RSEM LU S FH 2
AR E 9 45 5 1 A7 38 3k i PR L, AR B SR TR A i
K FPKM Il TPM ki 402 | )i, e fi
IR AEA CFEE>S5) , 4 mRNA fil LncRNA
X 7 R A
1.3.4 225335 LncRNA §ifi 0 K 50 5L P4 F)

56, K RSEM £ 55453 2 (1) 45 1~ LncRNA 119132
BV gt A B i A %) DESeq2 #F 22 HEfT 25 5%
Yo B A AT PR AL S AR LG S A Wald
R e B RE AR ) S R Y 22 53 B vk,
W, RG24 55 B2 AR 6 0 7 20
e OSCC 5 PIAH G 1) I 3 25 57 R 3K 19 LncRNA , L)
log,( ZF 5% =1 ( Ilog,(fold change) | =1),P<
0. 05 Mt 554, ASAIF 938 i 2 35 1 A A% 4 A
FR 7 B TN 25 5 235 LncRNA 14 F 218 P 5L ]
PEHL P<0. 05 Ay HERIAE Ry iz XA I B
1.3.5 GO TR & &£ 4#r 5 KEGG 15538 #% 73t

255335 LncRNA (LR & £ 50 B 48 GO
TJHE ( Gene Ontology) 73#75 KEGG {551 1% ( Kyoto

Encyclopedia of Genes and Genomes pathway ) 43
B AR GO Sl g TR X b e ot L 11 f
R e 2 VR AR Hh 22 57 3R89 LncRNA (S
D BEAT S RE A , A FH AR W G827 O YR Wi e 22 5 3k
B AR I RE, LA P<0.05 RxHA G
RS IIEE SR H . R KEGG {5 8 o 4R
O3HT, LIS BN 22 57 3K LncRNA (14 #8835 [ A 9y i
PR H A, 3L Y 5 0SCC A G Y5 5 4 45 0
%, LA P<0.05 R BA G4 2 X5 5 i
#H,
1.4 SiFEFRE

SRR R HT SPSS 22. 0 B4 BT, 45 LA
PPRARIE2E (s ) R0 AR 22 52 BRI R 5 2203
., P<0. 05 YA ZEREA G AR,

2 H#R

2.1 FEBROBRSKRAEMEAAHEASESA
OAHARERRIZER

K R B LncRNA PR AR X EUREAR 47
D43 T, 45 26 B 5 v )l BRULE 35 99098 21 2L R AR
AF L 10 s B8 DR 40 8 4 ZURE AR rp IR0 8 1 54 A
F25 F 33K LnecRNA (P<0. 05, 1log, ( 22 54550 |
>1),31 AN EE L, 23 DR FIRTHE, L
Tl T B 2ERFRIBA LncRNA AL (8 1), #F
—RH ¢ KB BT SR B , T 10 =R A
F W B ES 5 LAY LncRNA (P<0. 01, [log, ( 2
S E) 1 > 3), 4 il S LOC100754872
LOC103160606., LOC107978163, LOC103163417 .
LOC103162225 . LOC103161306, LOC107979530 .
LOC103161117 . LOC103164378 . LOC103161380, H
o7 AR RS B3 M IERRE T (R 1),

F 1 WHEREAR P B E 2R RIKATTAY LncRNA

Table 1 Top ten LncRNAs expressed in normal and squamous cell carcinoma tissue samples with significant differences
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Figure 1 Volcano maps of differentially expressed LncRNA in

normal and squamous cell carcinoma groups
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Table 2 Significant differentially expressed LncRNA target gene-prediction results and statistics
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Gene name Numbers of predicted targets Differentially expressed target genes name
LOC100754872 2954 Odam;; Kif26b ; Clstn2 ; Vill ; Wdr86
LOC103160606 3533 Tfpi2 ; GpreSa; Olrl ; Gpr68 ; Tnn
LOC107978163 3472 Fam19a2 ; Stra6 ; Cxcl3 ; Scg2 ; Mmp 10
LOC103163417 1431 Tepl112;Cldnl ; CIn8 ; Mboat2 ;1118
LOC103162225 1454 Pou2afl ; Pik3ap1; Galnt3 ; Rpnl ; Aldh8al
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colors represent different GO classifications. B, Histogram of biological process-related GO entries. C, Bubble chart of biological process-related

GO entries. D, Histogram of cellular component-related GO entries. E, Bubble chart of cellular component-related GO entries.

Figure 2 Total GO entries, and biological process and cellular component entries for significant differentially

expressed LncRNA target genes in normal and squamous cell carcinoma groups
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Figure 3 Enrichment of KEGG signaling pathways in target genes with significant

differential expression of LncRNA in normal and squamous cell carcinoma groups
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ARSI R FH v T B LneRNA I 4 A ) v ] 4
R T s bR 40 s 2 BN A 5 0E R AR R AT D )
M1, 3878 T LncRNA 76 P A 2l SURE AR vp (1) 22 57 3k
3K Sy T v T R A R A 54 B
AR gmAYS RNA 22 55 R aA 0%, RARE I 7k
XSG 2H 5 ) B 2] 2% 53 4 3k I R HEA T T, L0 i
54 4N 25 IR LneRNA (P<0.05) , XTI
F2E IR LncRNA 19 L DR 2R 47 D R 14 4 B &
B, 0SCC KM GO 2k BA 73 4, LA P<0.01 A4
PR, FHe i B B M GO 41,8 &5t
G, 3 SR SHMIAI EAR G, GO IR, 2=
SERIK LncRNA 9§83 PR 32 467 F 4 A1 X 38, &
SRS 505N BT A BHEE 4T R
JEACH R R UM AN B B LUk T
HAIEA L AR, L3R5 e n i i o i il —
] KEGG {5530 i & i 25 A5 1, 2 57
Fik LncRNA BHESEH R85 5 ¥ 25 & (55
% (P<0.05) , Horfil b 2 5 S A5 53 I 12 4% (P
<0.01) , FEALFE AN AL -0 e N 7 32 1A B A
FE 5% R 55 i s s 5 5l ik
A5 B A TNE {5 5 i, X 265 5 e
AR & A R R v B VR AL & A i, (A HAE D
JE R AN TP A ARG A X AT R R
AR 10 s B R 200 J 9 & A= 1 R o 1 A ) 2 D) B AR
b 55 AHOCAF 538 8% 0 VR AL, A R 1 B4 i 4 7R
T s B8 DA 200 B9 1 A AL

g5 L RTIR AR5 LA [ B A S5 sh A,
FRICIAR O 3 D 4 i DA T 45 A s gtk
20 B B A B AR ) v b RS AR | S G HR AR TR
B AR TN R T, N IR AR 1T P bR 4 i g
PEATIE R 5, v] o ol PRIA 7 4 418 S8 B% . it
Hb ARSI F BT AR YE B AF BT S v
25 533K LncRNA #EA7 i1 , Xof 30 35 R 9 1) fig i
AFTM, IA HEAT R AL LI B0 UE, 72 3 T ok i F
FHEAVFZ 0 BA T, B 76T — 22 it
FEH BRSO e 45 AL 0 35 A 3 2 R
ik LncRNA 25145 O SRR A0 i & A & e ) 2
PRI AL , o) B A 0 36 PR A A B O R D B AR 1
s 5 R A P e A DG 1445 38 % P R PR VE LA
Sy s i R 240 98 1 988 W2 W 5 U TR T B
IR ARICY)

1 E b B ( Cricetulus barabensis griseus ) J&= 6 BB &
SRS, 15 23T R 8 R 44 BB DR B2

(ST H T [l S5 56 209 [l S o v 412 B ) 2l 0 ) o 2640
TR R 15D Tl B RS TS R X Rl e S o S P bz
HAYIGREOF TR SR A SO AR LT 3C
ANCAFIZBIFE R T A 8 S WA SCHE e R TS T T v
FEH B R EAME T g — 2 o BB,
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