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EE] B HiHKEEIEHSRNA (IncRNA) HCG22 78 L BRI (OSCC) Hr iy ik MAE FIMLI .
& Kl OSCC ZH LU R 5 20 41 . OSCC 40 ML IE & i £ B 40 i HOK i HCG22 7K -5 Fhgesd %Lﬁﬁi
Bk FiH SCC-25 FIHSC-3 4 Ml th HCG22 3Rk, SR B mp Fepdme (MTT) . X4 a4 . Transwell /)
RN . AT, TR AR ZEEE J1A8 Mk, Western blotting K 40 fif - f7 (8] B % AL AR S ARk 2%
E RO BHER Y (RT-qPCR) A 41 M /N RNA-650 (miR-650) FEiR7K 5 XUHE G 5 B 45 5L PR S 3646, )
HCG22 FImiR-650 40 [M %5 . &R HEFALUE, OSCCHALIF HCG22 FikW ML (P<0.05), HHCG22
RF BB E DG AA W BEMTERILG (P<0.05); 5HOK 4 #, SCC-25, HN13, HSC-3 Fl CAL-27 4
Bl FF HCG22 Fik W i R (P<0.05); 98 HCG22 Fiknl il SCC-25 FIHSC-3 4134 | . RZE, HSH
MagE T, BV bR AR B R A4S R SR 1 (E-cadherin) AT W N-45Z5%5 8 1 (N-cadherin) . JFHEE A
(Vimentin) [ 3RiA (P<0.05). miR-650 F4LL4Yy ] fii 4% Gt HCG22 B A: Y JTRL 4H A 119 2¢O R B IS PERR AR (P<
0.05), H FJHHCG22 3£ kG SCC-25 A HSC-3 4L H miR-650 Fik F % (P<0.05). i HCG22 7 OSCC HIk
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[Abstract] Objective To investigate the expression and mechanism of the long non-coding RNA (IncRNA) HCG22
in oral squamous cell carcinoma (OSCC). Methods HCG22 levels were detected in the OSCC and adjacent tissues, OS-

CC cells, and normal oral keratinocytes. HCG22 expres-

(A B 2020-1127: [EEIRE] 2021-09-03 sion in SCC-25 and HSC-3 cells was upregulated by

[ELTE] 202044 & 2452 & SRR (20B320019) transfection of the overexpressing plasmi dvector. Methyl
[fEE®IAT] Wik, FIREENE, M1, E-mail: Yongqiang86@out- thiazolyl tetrazolium (MTT) assay, flow cytometry, and
look.com

GBEIEE] X105, RIE(EEIT, W, E-mail: liulei yxk@163. Transwell assay were employed to detect changes in cell

com proliferation, apoptosis, migration, and invasion ability,
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while Western blotting was used to detect the expression of epithelial-mesenchymal transformation-related proteins. The
expression level of miR-650 in the cells was detected by real-time quantitative polymerase chain reaction (RT-qPCR),
and dual-luciferase reporter gene assay was applied to assess the targeting relationship between HCG22 and miR-650.
Results Compared with that in adjacent tissues, the expression of HCG22 significantly decreased in OSCC tissues (P<
0.05). Moreover, the prognostic survival of patients in the low-HCG22 expression group was significantly lower than
that in the high-expression group (P<0.05). Compared with that in HOK cells, the expression of HCG22 was significant-
ly lower in SCC-25, HN13, HSC-3, and CAL-27 cells (P<0.05). Upregulation of HCG22 expression could inhibit the
proliferation, migration, invasion, and apoptosis of SCC-25 and HSC-3 cells, upregulatethe expression of E-cadherin,
and downregulate the expression of N-cadherin and vimentin (P<0.05). miR-650 mimics could reduce the luciferase ac-
tivity of HCG22 wild-type plasmid cells (P<0.05), and the expression of miR-650 in SCC-25 and HSC-3 cells decreased
after upregulation of HCG22 expression (P<0.05). Conclusion HCG22 is expressed at low levels in OSCC. Upregula-

tion of the expression of this IncRNA can inhibit the proliferation, migration, invasion, and epithelial-mesenchymal tran-

sition of OSCC cells. The mechanism of action of HCG22 may be related to its targeted regulation of miR-650.
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R 41 Bfg 9% (oral squamous cell carcinoma, OSCC)
SR LR SRR, 245 B E R B 90%!,
At FHREAR B A I 30 1Y OSCC 4%, H OsCC
AR SEFETRIEH 48%, HEr, FAR. by
T & OSCC HEMIRYT F B, (HEHETESENM
AR R . OFE R, KEEIESN Y RNA
(long non-coding RNA, IncRNA) B &7 4# £ik5
OSCC KA R TS A R A K5, IncRNA HCG-
22 (HLA complex group 22) &% IiL IncRNAs 1) —
v, Ok T 7 1 i R % e 9 A A S R
PEFRIET M B R — @ e, 8ol B TE
ESREPNG K =N T o SN S ke o2 A | DEE B S PN S0
ZEE K E (Gene Expression Omnibus, GEO) #l
fibyg ZE R 2H K 3%  (The Cancer Genome Atlas, TC-
GA) 43 & B HCG22 78 1 s fig 9 12 Wi A s J T
R AR A S, (HHCG22 7 OSCC H i % ik
FEHPLHIIEAE 2GR . AHHE A 0SCC
HYUVRA M HCG22 B RIA NI, 7T HCG22 3%
K5 OSCCRHRRRI KRR, FHARITHCG22 FikkS
OSCC 4 R IGFH . 175 . RZEF L B2l Bt Ak
YEF KT REMLE], LIMA A OSCCigyr #e b2k &% .
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1.1 SEge bR

111 HEWWRARREL U8 2017 45 9 H—2018 4
9 H FHABIN K245 — B s Be Be AT F AR YT BR 1Y 68 4l
OSCC B M SUREA S AN i o2 1 20 (BE

long non-coding RNA HCG22;

cell migration; cell invasion; mi-

W9 2~3 em) FRAS . GAAARUE: 1) SRIEZWTN
OSCC; 2) 4% T AR HARAI AL ZAEATIAIT; 3)
SERE I IR BE TR 4) JolRge vy S At
RGEMIg s, Hr, Bk36fl, w324, 4Fid
27~80 %, WIARENE S8 % 5 BRI KT 4 SR A
SERVRAB A P ORAF . XN A 2 58 AR5 #1T7hE
Vi, BEVFE AT A 20204F 9 H o ARG H T R
ZBENFKBMGFE, IR K5 —
B = B A 3 22 B 25 AL
1.1.2 HAlS2 9 Ak A OSCC 4f i #k SCC-25.,
HN13, HSC-3 ( B R/REDFHLARAR) A
CAL-27 (I FREEYRHA R AT, ANIE® H
i £ T3 K A AR 28 i bk HOK . pcDNA3.1-HCG22 i
PR AR TR A pcDNA3. 1 58 FRAAR TR (1 IREHE
HYRFE AR T ), RPMI64015%:% . DMEM
Bk . BRI . BRI 3000, REHE ML U
B (methyl thiazolyl tetrazolium, MTT) il & .
Wil SRR & A Transwell /NE (AL RERAEY)
FHEARA ), AnnexinV-APC/7-AAD 4i i i 7=
frilifon & (LR AE M RHECA R A D), R
RNA-650 (microRNA-650, miR-650) fLl4) (mi-
mics) A B X B mimics-NC ()7 N B 4= ¥y R}
AN, R4S %i 8 H  (E-cadherin) |
N-#5%5 %5 H (N-cadherin) . JJEHEH (Vimen-
tin) FIUBE IR T il 8 =8 (glyceraldehyde phos-
phate dehydrogenase, GAPDH) #i{& (Abcam 723
Al , BEE), 37XCAMEE WKEL (LA
J7), iMark 7 AR AL AT CFX96 1 512 i 2 i 12
A HHE Y (real-time quantitative polymerase chain
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reaction, RT-qPCR) {¥ (Bio-Rad’/A+], ),

1.2 ik

1.2.1 AffdEsE . YR 4iab 3 HSC-3 fl CAL-
27 4B R FH % 10% i 4 1L 7 1) DMEM 15 7 56 55
F%, M HOK, SCC-25 F1HN-13 4 il % 4 10% s
A= 103 ) RPMI1640 35 2 e 15 5%, 8 TR R
37 °C. 5%CO, FlE L 16 R0 3% 5 56 P I BE 15 57
W X5 B0 SCC-25 F1 HSC-3 21 g b #if 51) 6 FLAR I,
KR 2 70% fl G BERT, e BEJIR 544 3000 4 FH 156 B4
HATBRE e s Ho 5% U pcDNA3.1-HCG22
TF 638 FAAR BRI SCC-25 Fi HSC-3 41 it/ &y HC-
G224, %Y« pcDNA3.1 55 # 1K Fi ki () SCC-25 Al
HSC-3 40 R a5 s AR 4l , I DL IE & 55 98 A i
YA E A IR AL, HASE 3N ER .

1.2.2 RT-gPCR ¥l OSCC £H £ 1 40 i b HCG22
K miR-650 ik Fi¢ B8 Trizol i 71 {5 FH 18 W 2 B 75
TN 2H 20 5 B 40 B A0 A RNA, 72 RNA 4[5 ¢
JEJG, Al s i SRR 0K RNA & LS cDNA
I 2 uL cDNAfE Rtk , il A 10 uL SYBR Green
Mix. 0.5 uL #5147 . 0.5 uL F #5149 F1 7 uL
ddH,O il %5 20 pL ¢ G R &R #H A 2 RT-
qPCRAY )5, EREMFET (95°C 3 min; 95 °C
20s. 60°C30s, 72°C 30s, fEH407K) F ity
PCR¥# . 1) GAPDH 5§ U6 H N S 1, 2k}
AL R B B A A Y HCG22 B miR-650 263k 7KF .
Hop, BE&W#SE )V (polymerase chain reaction,
PCR) SI¥F4H0 (g T AY TR A BRAF)
mr . HCG22 L5 ¥F5): 57 -ACAGCAGT-
GAAACCCACCA-3", TUisl®Fsl: 5° -GAA-
GCCCAATCCAACAAAGAGC-3" ; miR-650 I ¥
SIMFEY) . 57 -AGGAGGCAGCGCTCTC-3", F
a1 WFsl: 5 -GAACATGTCTGCGTATCTC-3;
GAPDH L5 |#1/%%]: 5° -GTCTCCTCTGACTT-
CAACAGCG-3’, TiFEgl#)¥5l: 57 -ACCACC-
CTGTTGCTGTAGCCAA-3" ; U6 L iiF5| ¥ ¥ %) .
5’ -CTCGCTTCGGCAGCACAT-3", Fiii5| ¥ ¥
5. 57 -TTTGCGTGTCATCCTTGCG-3",

1.2.3 MTT A& il SCC-25 Fi HSC-3 41 i 3% 5 7%
J1 ¥ XA SCC-25 F HSC-3 il i Fl A 5] 96 L
e b5, 55 FRA N L3R 2 65%~T5% Rl FE I
R 121 e TR g s TEFEYL 0, 24, 48,
72 F196 hit, B8 MTT 3857 & 1 01 45 LB bRAL T
450 nm 4b ;1 SCC-25 1 HSC-3 41l il /Y O % &
(optical density, OD) f{H.

1.2.4 3240 B ASUR I SCC-25 F HSC-3 40 Jifa A 1

B DUTI (A TR 2% b itk = = 4R 31 1) SCC-25 FHl
HSC-3 40 J5, 1000 r-min” B5.0> 5 min; LA%E S 5%
MR R AN A S, B 100 uL 40 (% 10° 40
i) FuaE s, 2500 A AnnexinV-APC 5 uL I
7-AAD 10 uL, ZFEiEH#OEWE S min 5, L=l
MIAKE I SCC-25 FTHSC-3 4 =% .
1.2.5 Transwell /N3 5250 45 1] SCC-25 A1 HSC-3 4
HUE RS PR 2B RE 1 AR XN A HCG2241 . =8
R4 SCC-25 MHSC-3 4 g, A TG IfiL i 5 57 5
il B R B T 107> BB B 100 pL 2
M AR (AR ) B4 Matrigel i 8
(W 2L1228) 1Y Transwell/NE E=, T 24 Lk
PRI S I35 A 85 35 5 600 uL, ARG SR A N H
HEESR; 24 hg DRI L/NE B R Nk B i 40
M5, S LA H B E 40 M 25 min,  FLL 0.5% 45 i
Y 10 mine PRV TR, SRS B0 0
LA RIS 2R AR A 2
1.2.6 Western blotting £ ] SCC-25 FI HSC-3 4 Jifl
R AR SR IR R e IR AR UK
) & {81 FH 8 A 2 B SCC-25 Fi HSC-3 2 i 11 24 26 1
Jei o SR FH s b Y R T AT B 1 AR R L K AR
JE B ARESATHRIK Y B, TR, Bl
Wik 2 hJ5, A GAPDH (1:2000). E-
cadherin (1 : 1 000). N-cadherin (1 : 1 000) Fi
Vimentin (1 :800) #iik; 4 °CTFBEFIKE,
I BRAR 3 SE AL B PR 2 — BT (12 5000); =i
WE2hE, FEANFIR; RIEER G T
Z Y54y Br SCC-25 1 HSC-3 4 Jitd ' E-cadherin, N-
cadherin #1 Vimentin 25 [ 1 % 357K 3F, LI GAPDH
NNZ BRI AL E
1.2.7 R 2R il 4 45 25 A S 49 46 I HCG22 F1l
miR-650 #l ] C & R AE Y HCG22 Mo s R AR
1) HCG22 J¥ %1 | Bt v P 75 4H & pGL3-Basic-Vector
AR FORL b, A 8B A B pGL3-HCG22 (HCG22-
WT) F1%878 8 pGL3-HCG22 (HCG22-MUT) Ji
¥, #HCG22-WT. HCG22-MUT 43 %1 5 miR-650
mimics % mimics-NC 4% 4L 293 T 4 iy, #44« 48 h
Je 2 BEORUEE Y 28 Tl 41 15 35 PRS2 96 A6 0 3 579) & 196
Wl PRSI 2 5 2 BaRG E
1.3 Geit=or bt

K SPSS 19.0 A AT G it 2% 0 #r, DA ks
Fonita R, H, PRSI REAR R385 B AL 1R]
5%, HRBEFTETZAMES, SNK-qg %
X2 B — 2L P LA T o005 THECRORER
K368, I K FH Kaplan-Meier 343 M1 Bl 17 3 4F &
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TR, L P<0.05S #mERAG I FE L.

2.1 HCG22 7 OSCC 1 23 v il 6 35 K 5 1ifs AR o 3

FHIEAIC R

RT-qPCR kI 5 2 7R : OSCC 4141 HCG-
22 R KKF (0.89+0.21) #HEsd14l (2.12+0.22)
BB (P<0.05), LAHCG22 kK FEHhfiflih

& 1 HCG22RIX5O0SCCEEMKRERHFMENXER
Tab 1 The relationship between HCG22 expression and clinicopathological features of OSCC patients

. ¥4 68 15 OSCC AL ZUREAS 3 Ry AR 22 3k 41 Al 3%
K4, WESMT HCG22 £ ik K5 OSCC H & If
PRIGHRAE Y E R . 45 R B8 HCG22 Kk /K
Al AE S B E MR AN . TNM ZM L AL B F bk
CLas R B YIM O (P<0.05) (1), tETEIhZ
SRrEE RN . BUEREY, HCG22IRKA4 . &
TR B E B BAAE R 5N 23.25% F145.27%;
5 HCG22 R R IR i, HCG22 IR F A4 & i
AAERI B (P<0.05) (E1).

HCG22 [n (%) ]

Rt n P! Pl
LR ILA R RIA L
el 5 36 20 (55.56) 16 (44.44) 0.846 0.358
% 32 20 (62.50) 12 (37.50)
LY >60 39 22 (56.41) 17 (43.59) 0.744 0.388
<60 29 18 (62.07) 11 (37.93)
Jit983 K7 em >3 41 21 (51.22) 20 (48.78) 7.553 0.006
<3 27 19 (70.37) 8 (29.63)
Ji e Az G 38 22 (57.89) 16 (42.11) 0.111 0.946
bk 20 12 (60.00) 8 (40.00)
At 10 6 (60.00) 4 (40.00)
TNM %) 3 I~ 40 26 (65.00) 14 (35.00) 4.604 0.032
I~1V 3 28 14 (50.00) 14 (50.00)
SRR %4 4% 42 27 (64.29) 15 (35.7D) 3.998 0.046
o E 26 13 (50.00) 13 (50.00)
e I 47 30 (63.83) 17 (36.17) 5.195 0.023
a 21 10 (47.62) 11 (52.38)
FIRKE ] AR (P<0.05), H SCC-25FI1HSC-3
50 i ZH A XA . B SCC-25 FI HSC-3 4 it | 3
0.81 I‘%ﬁiﬁ:’?ﬂ}? HCG22 (W F A HATIF 2580 . ¥ pcDNA3.1-HCG-
2 22 5 72 3K B A Ye % SCC-25 F HSC-3 4 ffa
ﬁ RT-qPCR # I 45 S @R . 5 X Bal b, #% 4
04 pcDNA3.1 28 # K5 HCG22 F ik K W25 LG i
02 H S (P>0.05), ¥4 pcDNA3.1-HCG22 if K ik#k
o (AL HCG22 /KFW BT (P<0.05) (2).

10.00 20.00 30.00 40.00
HEAEIR )/ A

HCG22 %1k 5 0SCC B EHG KR

0.00

&l 1

Fig 1 The relationship between HCG22 expression and progno-

sis of OSCC patients

2.2 HCG221E OSCC Hr {763k R it Yy

5 IE% O£ i HOK 40 g e %, OSCC 4H
Mk HN13. SCC-25. CAL-27 f1HSC-3 H* HCG22

2.3 _LIAHCG22 F£ik X OSCC 4 A 5E i 52 1
CCK-8 Lk 25 W . 58 ikl g,

HCG22 2 SCC-25 4 it Fl HSC-3 41 i 345 7% 1 247 B

WL (P<0.05) (3),

2.4 LIHHCG22 FKik X OSCC 41 IH T A 52
T AR I 25 R R, At iR g,

HCG22 2 SCC-25 4 il Fl HSC-3 41 A i) 9 1= 2 247 B

WBIE (P<0.05) (Kl4),
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A: HCG227£ OSCC )ik, 5 HOKANMIELEE, *P<0.05; B, C: 25N Y5 SCC-25 41 M Fl HSC-3 41 g i HCG22 ) &35 7K
5% HRZH RN AR LR, *P<0.05,
[ 2 OSCC 4l - HCG22 ik /K- Harii
Fig 2 Detection of HCG22 expression level in OSCC cells

S [ Al [
4 o P
08d = HCG224l s = HCG224
%
tiil/h I /h

76 SCC-25 HNIRITH TG Sy s A7 HSC-3 AMNHIRHTE T LA, s R LA, *P<0.05.
Bl 3 LA HCG22 £ ik% OSCC ANHLH S ¥
Fig 3 Effect of up-regulating HCG22 on the proliferation of OSCC cells
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o o ;g
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2 o) QI-LR(1.50%)| o 1-LR(8.90%
= ] 2 AR SR ZHA4l HCG2241
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APC-A APC-A
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4 EJHHCG22 FiE% OSCC 4 I T Ay 51
Fig 4 Effect of up-regulating HCG22 on the apoptosis of OSCC cells
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2.5 P HCG22 % 35 % OSCC 41 it i # 1 1% 78 B, HCG22 21 SCC-25 4 g #1 HSC-3 41 iU iL F4 F %

A ZEhe S R ES (P<0.05) (F5).
Transwell /N G 45 5 7R . 5o 8k 4 L
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i R 150 - - 4
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| R * ¥
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o A
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Fig 5 Effects of up-regulating HCG22 on the migration and invasion of OSCC cells

2.6 A HCG22 &iAXF OSCC AN b 2 | Btk B AL AHOCH 1 E-cadherin ik /KB 2 Tk, T
Bl A N-cadherin Fl Vimentin £& [ 2235 7K -0 R (P<
Western blotting #ill 45 5 7R . 525 2k [ 0.05) (&l6).

A, HCG22 2 SCC-25 i A HSC-3 A rfr_I- iz [A]

S i B A 1.0 A 0.81 P EpIhs
7 g Q&CG’):L 64@&% ‘(\CCQ:L x - A ::;C%EE;E
= = o 081 = HCG2241 % &
Vimentin‘ -— |-| B
i 0.6
Nctern | I :
Z 041
E-cadherinﬂ “ ul *
= 43 0.2 1
ed 0
SCC-2541) HSC-341 &@{& &
< & &

%2 Western blotting Kl I+ Ji R S F6 AADCHE U450 1P SCC-25 AN P45 B I UARXS Rk it s A7: HSC-3 A1 b 45 8 1 AR XS Rk
o SR LR, *P<0.05.
6 I HCG223RIAXT OSCC Aftd b 52 18l e AL AH G AR 11 A 52 i
Fig 6 Effects of up-regulating HCG22 on epithelial mesenchymal transformation related proteins in OSCC cells
2.7 HCG22 fLEE PRI TI B 5 E 7R : HCG22 Fl miR-650 22 [l F7 76 H AN 2545 05 5
A W) 354 LncBase Predicted v.2 il il £ 2 &) XU 3R Tl A 7 e DR S 3 A D 45 2R s, e
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miR-650 mimics 1] fff HCG22-WT #k 4 14 %¢ 3¢ 2 fif

T PE I A (P<0.05) (& 7A); RT-gPCR £ il

ZE R IR, OSCC 4H 41 HCG22 Fl miR-650 % 35
A

HCG22-WT 5’-UCAUUCUGAAAGAGUGUUUCCUGCCUCCA-3’
miR-650 3’-C|AGézLC ----- U|ClUCG|C- -------- |('i|AI(J,G|G|A|G|GA-5’

HCG22-MUT  5-UCAAUGUCAAUGUCUGUUUCGACGGAGGA-3®

BB nmimics-NC
159 ®@® miR-650 mimics
— T

H 1.0
&
S
R .54

0.0 T F

HCG22-WT HCG22-MUT

AR, FE HCG22 3351 5] #g SCC-25
F1 HSC-3 4 }g 7 miR-650 2 ik K &M% (P<0.05)
(K7C).

B 44 .

. R=0.574
®

o . P<0.05

i 34 Y

o\ °

X

K o

g

&

g 1

0 T T T %
0.3 0.6 0.9 1.2
HCG2255i5 /K-
C . iRl e HCG224]
1.57
*

i -

1.0

®

=

>

=

7 0.54 ~ -
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x \

g

0 T T

SCC-25 HSC-3

A FECE B B A SLE B IE HCG22 Fl miR-650 #1i) XE RiF 5 B: OSCC L1441 HCG22 Al miR-650 ik AYAI & €. I HCG22

#2355 OSCC 41l 1 miR-650 Fih KT, Has 4kl b, *P<0.05,

&l 7 HCG22 Hl miR-650 7] 5 £ [ 53k

Fig 7 Verification of the targeting relationship between HCG22 and miR-650

3 g

OSCC & —Flf & T8 . BRI A kR S50 7 1) %
PEME, A E B R R AL TR, BT, F
AYIGZE OSCCIRIT I FEFB, [HE ARG
S ME R MR, SEBHGA R, HARARE
HAET OSCC &M A= & SR LIS S B . 76 A
KILH A, A 98% ) RNA N AR 4 i RNA, i
IncRNAs 78 4 4 i RNA 1 1 80~90%; IncRNAs &
— KT 200 I A9 FE S S RNA, 7 JE A
BRI . FEPRRIEE . PR o R S e TR R
G RHEERELZEEM, 235 THIURRN 4
2 AR FRART ELL R, Bl 4T OSCC & 4E K o1
PLEIF IR A, ORI 2 1EdE % ] OSCC h &
B #2351 IncRNAs AN 55 8 5 I R BRLRRAIE OC R
], o] P miRNA B 3% 5530 % 25 £
B 5% ) Jof 8 200 L ) A2 02447 Sk, R PR AR
T RE T R (VR N>, IncRNAs A AT R K g
W TS P, b W] AE R e e A i 4 RN R v
JYIHE A . B, BFSE 25 5 M R IK 1Y IncRNAs X
OSCC R Wiz fnifnyy BA f 2 X

HCG22 f&— 8 A XT3 1) IneRNA, 5 A
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