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[Abstract] Objective To analyze circular RNA (circRNA) expression profiles in oral squamous cell carcinoma
(OSCC) and its clinical significance. Methods The expression of circRNA was detected with circRNA microarray as-
say in three samples of OSCC tumor and matched adjacent tissues. Quantitative real-time PCR (RT-qPCR) was used to
verify the expression of circRNA in 45 pair OSCC tissues and normal adjacent tissues. The relationship between the ex-
pression of circRNA and the clinicopathological characteristics of OSCC was analyzed. circRNAs/miRNAs interaction
were predicted using Arraystar’ s home-made miRNA target prediction software. Results 155 circRNAs were differen-
tially expressed between the OSCC tissues and matched adjacent tissues, of which 45 circRNAs were up-regulated and
110 circRNAs were down-regulated in OSCC tissues (fold changes =1.5 and P < 0.05). In the selected three circRNAs
that were most significantly upregulated or downregulated in OSCC, the RT - qPCR results showed that hsa_circ_
0001874, hsa_circ_0001971 and has_circ_0067934 were increased, while hsa_circ_0000520, hsa_circ_0023944 and
hsa_circ_0000140 were decreased in OSCC tissues versus normal adjacent tissues (P < 0.001). The results were general-
ly consistent with the microarray data. Among the circRNA expression profiles in OSCC, the up-regulation of hsa_circ_
0001874 was the highest and the expression of hsa_circ_0001874 was significantly correlated with TNM stage and tu-
mor grade. The result of Arraystar’ s home-made miRNA target prediction software indicated that miR-103a-3p, miR-
107, miR-593-5p, miR-661 and miR-662 may be potential target genes of hsa_circ_0001874. Conclusion The differ-
entially expressed circRNAs in OSCC tissues and normal adjacent tissues were identified, and these dysregulated cir-
cRNAs and their potential target gents may play important roles in the development of OSCC.

[Key words] Circular RNA; Oral; Squamous cell; Carcinoma; Matched adjacent tissues; Microarray;

Quantitative real-time PCR;  Target genes
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1.3 ¥ RNA #5942 B fe 40

VRO AUORAF 14 10 TS Sl bR 00 e 9 2 2R B 98 55 1
W R H SR A TR R PR =R,
Trizol 171 158 BH 45 $2 M 17T Jias bR 200 o 8 i 2H 8L Rs
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1000 73 51 46 I #F A< A 53 6 6 JE 31 230 nm 260 nm
1280 nm FYIOE BEEL, 5T RNA BB AL o
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Table 1 ~ Primer sequence for RT-qPCR

.
1A FR FH1(5'-3") JERE
(bp)
B-actin 3% : CATGTACGTTGCTATCCAGGG 250
R : CTCCTTAATGTCACGCACGAT
hsa_circ_0001874 i : TTGGCTCTCCTGCTGTGC 122
F¥7: GGTCATCCACAATCAGCCCA
hsa_cire_0001971 | ii#: GCTGCCTTAACTTACATGCCC 158
T : ACTTTGTGGCTCCTGGATAACT
has_circ_0067934 |-{i#: TAGCAGTTCCCCAATCCTTG 135

Tl : CACAAATTCCCATCATTCCC
hsa_cire_0000520 | if: GGAAGGTCTGAGACTAGGGCCA 122
T : AAGGGACATGGGAGTGGAGTG
hsa_circ_0023944 | il%: AATAGTAGTTGGGTGGTGGTCT 120
T¥#: CTGCCAACTGTGGGATGTTC
hsa_cire_0000140 i : CCGGCATTACCTACTGGAGTC 161
T : CCTTCCACCTTCTCCTTGACA

1.6 %t F o

K HI SPSS 17.0 B A #4784 531 , 28 Kolmogo-
rov-Smirnov K 50 B0 P8 S E S A0, 45 R DAL + bR
22320, PIREAR B B e K g, P < 0.05 R 22
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Table 2 Quality assurance of total RNA and ¢cRNA quantification

BLRNA ¢RNA

FEAC  0D260/280  0D260/230 e i RFR MR cRNAMRIE  Cy3fbmichhismidne (A &

A LA (ng/uL) (L) (ng) (pg/pl) (pmol Cy3/pg)  (nL) (pg)
Tl 1.87 221 1 092.80 50 54 640.00 0.432 6 32.91 10 433
™ 1.96 2.16 1 134.67 50 56 734.00 0.485 1 32.14 10 485
T3 1.85 222 1 066.94 50 53 347.00 0.454 3 29.80 10 454
N1 1.94 2.13 993.61 50 49 680.50 0.518 0 28.73 10 5.18
N2 1.86 2.20 1391.44 50 55 657.60 0.568 1 26.54 10 5.68
N3 1.92 2.06 1 360.94 50 54 437.60 0.454 7 29.99 10 455

T~ T3 EEEEREA1SL, N1 ~ N3 055 4 IR 41,

22 R ERSH

PEREAX RIA T ETE 15150 1, HE R A
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Figure 1  Analysis of differentially expressed circRNAs in OSCC tumor and matched adjacent tissues
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Table 3 Top 15 up-regulated expressed circRNAs between OSCC tissues and matched adjacent tissues

circRNA AR circRNA 251 DS CRUNAEE DA HHENL
hsa_circ_0001874 6.2251323 intronic chr9 BICD2
hsa_circ_0001971 5.0196834 exonic chr7 FAMI126A
has_circ_0067934 4.6755761 exonic chr3 PRKCI
hsa_circ_0009910 4.3988596 exonic chrl MFN2
hsa_circ_0000069 4.2901026 exonic chrl STIL
hsa_circ_0008068 4.0083441 exonic chrl3 KATNALI1
hsa_circ_0008609 3.9761604 exonic chr2 MRPL30
hsa_circ_0001221 3.8211575 intronic chr22 SEC14L6
hsa_circ_0000284 3.2614234 exonic Chrl1 HIPK3
hsa_circ_0001772 3.0316954 exonic chr7 RBM33
hsa_circ_0009541 2.9467732 exonic chrl CAMTAI
hsa_circ_0000711 2.9083351 exonic chrl6 NFATC3
hsa_cire_0000272 2.7267515 sense overlapping chrll MOB2
hsa_circ_0003258 2.6864864 exonic chrl7 ZNF652
hsa_circ_0000685 2.6704982 intronic chrl6 BOLA2

R4 BRI 2 VR 55 X BRZE ZURE LA 3 R BT 159 cireRNA

Table 4  Top 15 down-regulated expressed circRNAs between OSCC tissues and matched adjacent tissues

circRNA TR cireRNA 2 PR ) BE PR 7 AL
hsa_circ_0000520 8.1739243 sense overlapping chrl4 RPPH1
hsa_circ_0023944 7.5087552 exonic chrll PICALM
hsa_circ_0000140 6.3588978 exonic chrl KIAA0907
hsa_circ_0001649 5.5033948 exonic chr6 SHPRH
hsa_circ_0003570 4.4506524 exonic chr10 FAMS53B
hsa_circ_0002632 4.0537517 exonic chrl STIL
hsa_circ_0000708 3.6528857 intronic chrl6 FAM65A
hsa_circ_0004968 3.5888536 exonic chr3 DCBLD2
hsa_circ_0007158 3.4608936 exonic chr5 FAM169A
hsa_circ_0001638 3.3768596 exonic chr6 KIAA1919
hsa_circ_0006570 3.2942557 exonic chr9 C9orf129
hsa_circ_0008792 3.1611478 exonic chr9 PAPPA
hsa_circ_0003645 3.1408427 exonic chrl6 C160rf62
hsa_circ_0002074 3.0570988 exonic chr3 TAMM41
hsa_circ_0000191 3.0266706 intronic chrl PSEN2

2.3 RT-qPCR *#F %> circRNA #E47 B E

25 P BE 1 R A0 M A 2 R 22
3k i B FE MY 3 4 cireRNA (hsa_cire_0001874
hsa_circ_0001971 £ has_circ_0067934) Fi1 T i 22 %
Fik i B E M 3 % cireRNA (hsa_cire_0000520
hsa_circ_0023944 1 hsa_circ_0000140 ) 1F 45 Xt [
JIE B IR 240 B s 2 2 5 9 5% 21 4R b 34T RT-qPCR
[T 7 O AP 2 ) N O 2 A
hsa_circ_0001874 . hsa_circ_0001971 #FH has_circ_
0067934 (1) F= A5 B . L1 , [ B hsa_cire_0000520
hsa_circ_0023944 Fil hsa_circ_0000140 ) & ik B
T, 5 A B EE A —E(ES),
2.4  Hsa_circ_0001874 & & K -F 5 o = 83K 28 f
S W IR R B AF ARG £ R

FE 38 7 2 1) 1l R 240 9 20 2R AT

circRNA FiA{E T | hsa_cire_0001874 |83k H W
B, A IEHE — 256 11 s R 20 98 S5 4 I IR
i PR S R IEAT 0 4, 43 B BB E IR 4 4 hsa_cire_
0001874 &3k 7K - 5514 5] AT | o Jed 5 457 9 B L K
AN IR AT o AR R e S L 245 2 S RS 1Y 5%
. 45 BIR , hsa_cire_0001874 ) 2% ik 76 A ] Ifs
PR 1 B A i oy A R A AE B 22 5, TNML T +
IV 8 £ # 119 hsa_circ_0001874 % ik /K 3 (6.67 +
L7 TTINM T+ TR (3.74 = 1.44) (1 =
6.11,P < 0.05) ; ik 53t 4 1Y hsa_circ_0001874 335
KAF(7.25 £ 1.20) W& T m b4 (433 +
1.87) (t=4.42, P < 0.05) . hsa_circ_0001874 7£ A
()P 91 AT g AL L R R /N B bk b 5 B B
O ESHB M RBEZR LS EE L (P>
0.05) .
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Table 5 RT-qPCR validation of some differentially expressed circRNA n=45x+s
211 51 hsa_circ_0001874  hsa_circ_0001971  has_circ_0067934  hsa_circ_0000520 hsa_circ_0023944 hsa_circ_0000140
1 S5 bR A1 A s 492 +2.10 435+ 1.46 3.82 +1.23 0.12 + 0.04 0.27 + 0.09 0.39 + 0.08
I 5 PO X 41 41 1.12 + 0.53 1.07 + 0.49 1.17 = 0.40 1.03 = 0.35 1.09 = 0.28 1.01 £ 0.25
ol 11.36 9.54 7.21 -6.14 -5.23 -4.79
PiE < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001

2.5 Hsa_circ_0001874 #8 Z 4 JA miRNAs 49 £ ¥ 13
B F 5T

K F Arraystar 23 7] circRNA #8 35& [K 43 B 84
i 7] BE 45 hsa_cire_0001874 A HLAE I A #E miRNA

1o HERMWE 2 s, & B miR-103a-3p . miR-
107, miR - 593 - 5p . miR - 661 Hl miR - 662 A fE J&
hsa_circ_0001874 f P& 7E#EIEL A

hsa_circ_0001874 vs miR-103a-3p

78 7mer 101
5'-cccTGACE TGGTGCCCATGE Thic-3" UTR

| 1= 11
3’ -aguAUCG AU- GUUACGA

Setd”
hsa_circ_0001874 vs miR-107
=~ —bSwucuee =
78 7mer-m8 101
S'A(((TGA( TGCCCATGCTGCc-3' UTR

3' -acuAUCGHT

20 Structure Local AU [ ____Position ] Conservation | Predicted 5

SO — | P - x (/&3]

25 ........--ul‘L"‘ sCToC || R - x (D63)]

redi
67 mer-m8 93
57 -atTETE- GATEACCETGACCTEGIREEC-3" UTR | .
3" - cgACUCGUU” AC-CGACCACGGa-5" miRNA all T B - - x @
Seed
hsa_circ_0001874 vs miR-661
L 20sStucture | localAu | __ Position ___]Conservation| Predicted By |
212 Smer 234
5‘—ga4‘5C"(AG“—“TGGGC‘l‘—l‘M‘\‘a—J' UTR J "
3" -ugCGCGUC CUCUGGGUCCGU-5" MIRNA  soimmmmscsmesmnt Ml COC AGGH N PO e x ™D

<
u-s' miRNA ,,,_____._........nlllA;c—Y';-;&||In........_.____,,, — L x (D3]

2 Hsa_circ_0001874 5 miRNAs AH ELAE HIAL A7 9 PE 40 1 B ]
Figure 2 A snippet of the detailed annotation for hsa_circ_0001874/miRNAs interaction
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circRNA J& X | AL B 2 1 RNA 1 — 288 2
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cRNA 78 ZFh NS (0 e A kR R v R 4%
B PE S AE R Yang EEHIEE % B cire- Amotl 1
AEUSE 15 S o-Mye AR SR A il o Zhu 55
WF5E & PR cive-BANP FE 25 7 Jia h 336 L, IF 5 18
LG A, B cive-BANP 1] B 55 5% 1 235 g 9 40
ML BG 8 . 7E H i WF 58 P & B hsa_cire_002059 i
ETE, UL HREKFES BRI .
TNM 7330 PR AR A, DL AFgE R,
BBIEETE ) cire RN A T8 R30S b Ji v 2 4 5 T
HIPEH

55 A A iR — R T s TR 200 9 1 & A
KRR i A RN A g 5 2k R L R 2 5 1) — &R 51
AN A Y2 B . BT, cireRNA TE T
figh IR 240 e 95 b B PR AR A TT R B R AT 8 6
o Chen %55 HIF5E % BH circRNA_100290 7] i i N
U555 454 miR-29 , AT BR miR-29 X CDK6 (4l
il P 2E O s iR 20 B A0 B A . HAT, cireRNA
P 1 IR 20 it b A 5T WIS 25, T s ZE Ak ek
AR T ST 240 Jf g e S 4 R AR Y civeRNA o ARAIF
5% 3 1 72 38 cire RNA GBS F AR 07 2 11 0k 2
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