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i %1% IncRNA HCG11 i35 L i B 14
MR 928 200 REL AR T AE W 1T A R AL 52

BT UMM, EER,BE, TR, ZEH , E8R, TFX
(HRIR T s B F- BB Sk F SR, AT HRER 056000)

W OE:. HEY HWiTK&EIESiS RNA HLA 246 11 4 (IncRNA HCG11, f&j# HCG11) X HEp-2 M Ja2 21 i 3%
AT A AL . Tk R ORI Y B ARG AW 28 B R HEp-2 4143 HCG11 X B4 it 63k
2, NEMH I B2 NP69 A AR IE 41 ; R F E 1 B A e =R (gPCR) K5I HCG11 7 3 4L A v Fe 3k 1 i, 3
ot FERETE I SE g A HEp-2 40 A 4 5 RIR SE 9046 HEp-2 21 il 3T 4% ; Annexin V/PT e 4 K50 HEp-2 46 H g8 7= ;
DCFH-DA FOGHE Y (K0 HEp-2 4 PG40 (ROS) 5 378 5 i B L4 2 0 PN ZROREAR T 25 s Western blot 2347 411 i
1 PINKI \Parkin \[LC3 11 /LC3 [ p62 R KK, &R qPCR 55 /R , MR 413 Lk 1E % 41 s HCGL1 7KF- 3Rk
%, LS A £ A0 HCG11 3 SRk, 5% BRAH b, HOG T s 33k 40 HEp-2 4l s o8 7T 7% S T 344
(P <0.05) s HHEA ROS JK VT (P <0.05) ; Al WL RLATEZS Z 401 ; 4 #fL PINKI  Parkin (LC3 I[/LC3 | 51
KT+, p62 I KFEREIR(P <0.05) . £ LncRNA HCGL1 7£ HEp-2 MEfm i g ip 2638 T 8, HCG11 1 263k 7]
i HEp-2 Widgs 40 A 5 B RS S JR 1, AL P B 5 0% PINK1/ Parkin {5538 [ , DT 4% 40 i )N SRR & A4 2o
JE B WEAHE

x 8 KAEEIEGES RNASHCGT 2Rk {A [
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Study on the mechanism of overexpressed IncRNA HCGI11
regulating mitochondrial autophagy to inhibit the malignant
biological behaviors in laryngeal cancer cells

HAN Haiping, PENG Lina, REN Xueyan, ZHAO Qian, DING Wenyu, QIN Longchao, REN Jiaojiao, WANG Zihao
( Department of Otolaryngology Head and Neck Surgery, Handan Central Hospital, Handan 056000, China)

Abstract: Objective To explore the effect and mechanism of long non-coding RNA HLA complex 11 group
(IncRNA HCG11 ,abb. HCG11) on the malignant biological behavior of HEp-2 laryngeal cancer cells. Methods Through
plasmid transfection, HEp-2 cells from human laryngeal squamous cell carcinoma were divided into a HCG11 control group
and an overexpression group, with NP69 nasopharyngeal epithelial cells as the normal control. Expression levels of HCG11
in these groups were assessed by quantitative polymerase chain reaction (qPCR). Cellular proliferation was measured via
cloning formation assays, migration was monitored using scratch tests, apoptosis was identified through Annexin V/PI
staining, and intracellular reactive oxygen species ( ROS) levels were quantified with the DCFH-DA fluorescent probe.
Mitochondrial structure was visualized under transmission electron microscope, and the protein expressions of PINKI,
Parkin, the LC3 II/1 ratio, and p62 were determined by Western blot. Results The qPCR results revealed that the
expression level of HCG11 in laryngeal cancer cells was lower than that in normal cells, and an HCG11 overexpression
model in laryngeal cancer cells was successfully constructed. Compared with the control group, the proliferation,
migration, and apoptosis of HEp-2 cells in the HCGI1 overexpression group were all inhibited (P < 0. 05), the
intracellular ROS level increased (P <0.05), the mitochondrial morphology inside the cells was damaged, the protein
levels of PINK1, Parkin, LC3 [ /LC3 | in the cells increased, while the protein level of p62 decreased (P <0.05).
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Conclusion The expression of IncRNA HCGI11 is downregulated in HEp-2 laryngeal cancer cells. Overexpression of

HCGI1 can inhibit the proliferation, migration and apoptosis of HEp-2 laryngeal cancer cells. The underlying mechanism

may be related to the activation of the PINK1/Parkin signaling pathway, thereby regulating excessive autophagy of

intracellular mitochondria.

Keywords : Laryngeal cancer; Long non-coding RNA; HCG11; Mitochondrial autophagy
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B A R R B REMUIE A DG , X SR S5 n] i S 3L
A RR R, FEmAE S R A K kR, K
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A e Fak S L R Gk, 2T AR R )
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bt B T, T2 B L) RNA 2 FRE R K5I fE
5T R, Wedim HCG11 3k R %, i 26k HCGI1
HEMIH] SNU46 .SNU99 . AMC-HN-8 ZHifgdeasi , /g 2k H
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il AN BRA o ASBFSEAE B SEA b, $O0E I 240 i N i
TR A WA HCG11 X HEp-2 Widas 40 MG A=)
AT RN B
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1.1 bk b 32224 i 5l
MR KA S 240 L HEp-2 F1 N S0 1 Bz 41 i
NP69 fy b BB i e 22 S fit . R4 Mg . DMEM
FEFRFE M AP A R W H 3L E Gibeo 23 H 5 7% Yy
#1 Lipofectamine™ 2000 & [ Invitrogen /3w ; TR-
Tzol 12— 25 ok abf i Si a0 5 S+ R i =X
S (qPCR) 3R & 34 B TaKaRa 23 w] 5 JBURE 42 B
R & BCA PR R IR & B H = KA
] ; Annexin V/PL 41 fg 8 T4 0i0) & % 3 58 = BD
N % PE S (reactive oxygen species, ROS) 6 ] 32,
A& A _Eig3E = KA s —4$i PINKL  Parkin . LC3
Il \LC3 I .p62.B-actin Il { Beyotime 2\ F]; —H1 14
B Affintiy Biosciences 2\ ],

1.2 {U4%

D3024 A& 2l AR R AR B O HLIE A K%
BN SEIRAN AR ] s Power Pac RUSLAH YK AN HL JE ) B
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D1 5e 2 IR AR i B 27 ; StepOne-Plus SZHf PCR &
i B 3& E ABI /& W) s ECLIPSE 7Y {5 & =0 A= ) i ik
BElA A H A Nikon A ] .
2 Fik
2.1 4Afit g Jsrd
¥ HEp-2 4 j 80 T 6 fLAR, % 10% I3 1)
DMEM 1555 2 EE 15 iR 2K (peDNA-HCGI1) iy
it F N w A B ik iR Lipofectamine™ 2000
ULEHAS , Bifi )5 FH cDNA kit q TR % Jeic by ad 3k
2, TCRCRIFE Jac X AL ,6 h J5 qPCR K,
2.2 qPCR &4 g+ HCG11 mRNA ik /K-

{#i F TRIzol $2EZH A2 RNA , 31 F NanoDrop f6;
W H B 54l BES , RNA 7E 40 °C R 2814 60 min
25 CF 5 min 85 CF 5 min ¥%1t°5 ¢cDNA, L) ¢D-
NA R, M8 qPCR 57 & 1 B2 T HCG11 355
EE L FE 95°C AR 15 5,55 CiB k30 5,72 C ZEAf
10 s, JE3 30 IR, SEEG LA S B-actin XTI, BER
3K, FFR A 279 15 mRNA JKF-, HCGL fy
E X &% B ® F %] K. 5'-UUCUCCGAACGUGU-
CACGUTT-3", Jz X555 4 5 %1 K. 5'-GCCAGAAU-
GUUCCUAUUUATT-3", NP69 41 i3 15 Xt H& 211 41 B |Fi)
EEAEIC N IEH AU ot L S M 40 i HCG11 3%
RES (A 5 ANEASL) .
2.3 wREIE LR

B XF HR 4 At ek 2L Ak F X K0 Y HEp-2
AR 1 x 10° N0/ LI A 6 fLiR0h,
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JHL, A B 2 S, 4 A SR e, 8 O 2R 0 R
NREZ 20 e v B 55 H , PFAl 20 i 33 217 0 (55 2 240 g
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2.4 AR S L
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IR AR ERIR S 3 [ (MR TEE - 36 h 5%
) /R 98 ] x100%
2.5 Annexin V/PI XUk 40 M

HOGT B ZH A Gk 41 19 HEp-2 4 i 35 5% 36 h
Jo SR B B A0 R R, B OO REZH RN G Gk A %
Annexin V/PT 2 g 8 T4 3 570) 65 156 B 5 25 B Ak B
MA)5 , 2 iRAOEIEE 10 min J5 04053 B AL
iRl 8
2.6 DCFH-DA F&'tRE e il 4n il iy ROS /K-

Xof BRZH A3 3R 40 1Y HEp-2 i g 5% 36 h J5,
T A ARG DN 1) 5 10 B 5 2B AR BT, T I G B
FRAEVEFIRARTREL ;488 nm PR P, 525 nm K5
PeA&, 506 WU T WL & AL 41 il N ROS % oik
JE L FaRIE R
2.7 ESTRBLE AN P Lo 1A

Xof BRZH 3 23k 4 HEp-2 4fiff s 5% 36 h )5, {2
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B SRR . AT BR  FEAS 1 SR gt it SRR
BEEEIK , B S DA IR (3. Je @B, DI R e
Je PG R AT R A AL 3L, G )5 () U0 il i i
SPRBELER , LS 20 i P 2 b AR 1) e 4 F 22 A o
2.8 Western blot

Xof BRZH Ik SRk 4 PV 19 PBS JEE 2 S,
TV 1) 205 52 R, R 240 B 81 0 T 82 240 L, s &4t L
BWERB BN LE Y, 4 CROFT R
$ 30 min J5 2.0 0 . 4 SDS-PAGE %% =
PVDF Ji5, 3111 5% e Wik & il 31 . 4 CHER —
$t PINK1 ,Parkin \LC3 Il \LC3 [ .p62 33%, =R T
“HUEE 2 h, BB ARG TSR AR
JE 8] Tmage J 1. 8. 0 B x5 A 2047 K EAE 43 #T
43R5 B-actin (Y HU{EL,
2.9 Gtk

FIFH SPSS 24. 0 B R AT B s o0 B Kl L
x xRN . PIAH RV BUHE LU R ¢ K s 240
Bl e B R RS e 22 93 A, 2 TAD LG AR
Tukey K35, P <0.05 25 BA G2 L.

3 #R

3.1 FUA4UME HCGL1 FikTEHL
qPCR £t , 5060 AL 20 HL A, 1 2 A

A AL HCGLL Rk oK P B Th i (P <

0.05), W1,

R1 KA HCCLL RIBKF LI (v 2s,n=5)

217 HCGI1
X IEZH (HEp-2 4H)f) 1.00 £0.05
1EH 2 (NP69 4 fift ) 2.26 +0.11
3 #3520 (HEp-2 ZHfift) 2.73 +0.11
F 442,423
P 0. 000

WE.HCGII(HLA 4811 4H) . R,

3.2 HCGI1 jF A% HEp-2 40 A K 52 m

ST S 0 45 A W, 1 IR AL Y e TR K
FHR(24.13 £2.67)% , 5 %F B84 40 g (55. 68 =
7.01) % b5 , HCGL1 33 3% 35 24 40 it i) S B T2 1 %
WEGANE, 2R B A EE X (1=9.402,P =
0.003), WIE 1,
3.3 HCGLI jd&ik%) HEp-2 4 il # 152

YA RR A A IR LS R R, o R A i )
JERA RN (32.33 £1.70)% , 5 % BG4 (72. 89 =+
5.37) % WA, 1595 36 h J5 HCG11 o ik 2 4l i)
MR A R B E D, 2R B ASI R X
(t1=16.101,P =0.043) ., W& 2,
3.4 HCGI1I i ik x; HEp-2 48 1 1) 5 0

Annexin V/PL Jefa 25 30 2035 A0 A 2w, i
A2 HEp-2 P T-% 4 (20.02 £2.41)% , 5
XFHEZH (6.48 +0.67) % b4, HCG11 i+ FRiK 4 4 iy
PRT- R R ERm, ZR B AR E X (=
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3.5 HCGI1 i 5Rik%F HEp-2 41 g 4 ROS 7K~ i1y
A

DCFH-DA 56 45 R B, i ik 4 HEp-2
YL ROS 7KK (39.26 +4.87)% , 5% a4
(4.66 +0.90) % Fu4 , HCG11 33 3k 4140 L 9 ROS
KR ESIN, 2R AAGIEE L (1= -15.610,
P=0.018), W4,
3.6 HCGI1 i KikX; HEp-2 2 i N R4 1 5 1

175 S R ARt R I S s, X R A o A L A 1 T
SRAN TR , U 26 BT BT ELZS AR 5 0 R A 2ok
PRIEARASFFASKIIN | 2 25 1E 5 B A6 15 T sl 40 4 T 45
g, U AR /D Bl 2k s 2Rl WAL S,
3.7 HCGI1 53E356%F HEp-2 42k ki i [ 1k 4%
EEESPNiA|

Western blot 25 5 i 7, 5 X%F B8 21 40 iy 1L %%,
HCG11 i ik 41 40 g PINK1  Parkin \LC3 1 /LC3 1
BRI R, p62 8 R BIK PR (P <
0.05), WLE6. %2,
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B 1 %k HCGLL X HEp-2 4R AN (Zhdh%E x400)  La: X IRZ] HEp-2 40 eI s 1b . id 3Rk 41 HEp-2 4

MR B2
F ik HEp-2 41 0,36 h ] SRR & 5

TR B 52
5 333k HCGI1 Xf HEp-2 4 PN £ 4 44 1) 5% iy

Sboid %k HEp-2 MU S 1 ROS(IHTESD) o

a b a b
PINKT| m— S | o2 SR
Parkin| SESEEEEE S | -actin *\”
Lo || —
LC3- 1| | A—
6 1t3&ik HCGL1 X} HEp-2 4y £ kifk A Wik 2 8 [ %
EHURSNE  a: %F BB 4] HEp-2 4f Mg PINKI , Parkin \LC3 TI /LC3

I .p62 [ #3k; b: 1 F 1k 40 HEp-2 4f fffd PINKI | Parkin
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4 3Pk HCG1 4 HEp-2 #4Hfii Py ROS
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PINK1 Parkin , LC3 T /LC3 1 & 4 % ik K BT 5,
p62 R IR KT, 45 R R, HCGLT 1 ik
A 2 W 9 A P A R e A 2o B

2% ik, IncRNA HCG11 33 25 3k ] 411 ] HEp-
2 e S 20 O 458 9 ST A M VA T, LML AT B S S
PINK1/Parkin {55818 , M T 98 45 Jf PN £ 14 & A=
1 BE A WA K

S 30k :

[1] Obid R, Redlich M, Tomeh C. The treatment of laryngeal cancer
[J]. Oral Maxillofac Surg Clin North Am,2019,31(1) .1 -11.
TR, S R, BB, 4. IR 29 AT B ST RS L] ok
] - MR e 0 AP}k, 2024 ,30(5) :122 - 126.

Soteriades ES, Kim J, Christophi CA, et al. Cancer incidence

(2]

(3]

and mortality in firefighters: A state-of-the-art review and meta-a-

nalysis[ J ]. Asian Pac J Cancer Prev,2019,20 (11) ;3221 -
3231.
Liu J, Zhang M, Sun Q, et al. Construction of a novel MPT-dri-

ven necrosis-related IncRNAs signature for prognosis prediction in

(4]

laryngeal squamous cell carcinoma[ J]. Environ Sci Pollut Res
Int,2023,30(31) :77210 - 77225.

Park EG, Pyo SJ, Cui Y, et al. Tumor immune microenvironment
IncRNAs[ J]. Brief Bioinform,2022,23(1) :bbab504.

Al-Hawary SIS, Saleh RO, Taher SG, et al. Tumor-derived IncR-

NAs: Behind-the-scenes mediators that modulate the immune sys-

[5]
L]

tem and play a role in cancer pathogenesis[ J]. Pathol Res Pract,
2024 ,254 .155123.

Xue HX, Li HF, Wang T, et al. LncRNA HCGI11 suppresses la-
ryngeal carcinoma cells progression via sponging miR-4469/APOM
axis[ J|]. Eur Rev Med Pharmacol Sci, 2020,24 (6):3174 -
3182.

Wik, Bl IR bz ST T R TR Y T R [T ] o [ G M ok
FHIE AR ,2024,30(3) ;1 - 8.

Wang L., Cheng HX, Zhou YH, et al. Clinical significance of the
D-loop gene mutation in mitochondrial DNA in laryngeal cancer
[J]. Onco Targets Ther,2021,14 :3461 —3466.

Liu Z, Liu L, Weng S, et al. Machine learning-based integration

(7]

(8]

(9]

[10]
develops an immune-derived IncRNA signature for improving out-
comes in colorectal cancer[ J]. Nat Commun,2022,13(1) :816.
Yuan X, Zhao Q, Zhang Y, et al. The role and mechanism of
HLA complex group 11 in cancer[ J]. Biomed Pharmacother,
2021,143.:112210.

Chen Y, Bao C, Zhang X, et al. Long non-coding RNA HCG11
modulates glioma progression through cooperating with miR-496/
CPEB3 axis[ J]. Cell Prolif,2019,52(5) :el2615.

THE BRI , SRBH. SRR B W AE FU IR K AR R AR
B ICFRLR [T ] o [ 25 B 2 5 B A2 2R, 2024,38 (7 )
533 - 541.

R KRR, £, 4. Min2 30 363K155 5 FUIRE A1 M2k (4
FI A -0 BB 52 )] 304 A B2 3, 2024, 32
(19) :3670 -3676.

Zhang T, Liu Q, Gao W, et al. The multifaceted regulation of mi-

(1]

[12]

[13]

[14]

[15]
tophagy by endogenous metabolites[ J]. Autophagy,2022,18(6) :
1216 - 1239.

RLAT ISR LORLI B W5 Sk SR SR 40 9 % 3 B9
PERE[T]. INARR 2 B B IR 24,2023 ,37(3) = 111 - 117.

Lu Y, Li Z, Zhang S, et al. Cellular mitophagy: Mechanism,

[16]

[17]
roles in diseases and small molecule pharmacological regulation
[J]. Theranostics,2023,13(2) ;736 —766.
Gao A, Wang M, Tang X, et al. NDP52 SUMOylation contributes
to low-dose X-rays-induced cardiac hypertrophy through PINK1/
Parkin-mediated mitophagy via MUL1/SUMO2 signalling[ J]. J
Cell Physiol ,2024,239(1) :79 -96.

(ks H 391:2024 - 10 -09)
32 5] A A% =K. 5 F, 3 HE, AT 5 A, 45 i Rk IncRNA
HCGLL JAsZ b A 1 W 410 ol e S 20 Jf 28 1 A 90~ AT by B AL o B
FELT]. o I H G R SR SRR AR, 2025,31(4) 126 - 30. DOI:
10. 11798/]. issn. 1007 - 1520. 202524399
Cite this article as: HAN Haiping, PENG Lina, REN Xueyan, et al.

[18]

Study on the mechanism of overexpressed IncRNA HCGI11 regulating
mitochondrial autophagy to inhibit the malignant biological behaviors in
laryngeal cancer cells[ J]. Chin J Otorhinolaryngol Skull Base Surg,
2025,31 (4):26 - 30. DOIL; 10. 11798/j. issn. 1007 — 1520.
202524399

- 30 -





