[ R A AT 243 http://www.biother.cn

Chin J Cancer Biother, Jun. 2026, Vol. 33, No.6 + 651
DOI1:10.3872/j.issn.1007-385X.2026.06.007 %5&5 "ﬂ- 7U

hsa_circ_00347621&:3 miR-17-3p &1z Bl S 5 H 8K 202 CAL27-res
2 B i £ T 24

AR, BWEAR, IR, AT RO AL EA (LA Z AL ER okt & A% 52311052 TN T HKRK
oDiEER oA, A& M 51022053, P kK FAN LA ER oA, & M 510030)

[ FE] 8 9 AR RNA (cireRNA) P 5 WEIR A0 (TSCO) R4 (CDDP)R 25 ML . 2 6k « AWF 7L TSCCAbIT 8
R CAL27 2H 85T 2 CAL27-res 40 BB S5 %, RT-qPCR K il 9 F 41 I N hsa_cire_0034762 314 5 72 53, It UM i A A 1 41
MIJE T2, Western blotting k&l [ W A1 5< 4 1 p62 A2 LC3- 11/LC3- 1 FUAR , B 5 B8 00 52 1 W /MR (R B0 i, SOUas ' ZE A 7 S 36 K
M hsa_circ_0034762 15 miR-17-3p 145 & 0% 5 , 98 0 JE A A A8 SR B Ko I — 35 75 480 i b 1) 34 58 A7, R hsa_cire_0034762 Bk 01
miR-17-3p HEAT TN RE Rl 5086 . 4 R A HL SR AL )7 BURGI I, TSCC i 25 40 il CAL27-res [ W /KT 5 25 42 T, BN A g /M
BEWINLC3- 1I/LC3- 1 FAB T M p62 B R iL A%, hsa circ_0034762 f£ TSCC i 252023 }% CAL27-res A h i ik . Bl
hsa_circ_0034762 J& , CAL27-res 4HHI A T3 A w51, B W /MR K s Jik/b> , p62 5 AR89 i, LC3- 1I/LC3- T HERF IR (3 P < 0.05) .
T e 2R R 15 52 060 5 56 6 SR 24 A8 5256 % B hsa._cire 0034762 5 miR-17-3p 17 7E S8 1) 45 & 1F F . #0H] miR-17-3p AT #4310 4%
hsa_circ_0034762 s ik JT 50 A9 A2 U8 T S A ] B WE AL . 46 &+ hsa_circ_0034762 £ TSCC ffif 25 41 g bz 20 4 b K35 . Rl A%
hsa_circ_0034762 7] G381 miR-17-3p HH 20 i B WAk S (2 b 40 M 0 12, DT FARAER TSCC 20 B ) A7 i 24 1k

(X827  HHRRIAIE PR RNA ;miR-17-3p; AL)T TR 25 5 5 W

[FESZES] R739.8;R730.5 [ZaktriREE] A [SZEHS]  1007-385X(2026)06-0651-10

hsa_circ 0034762 contributes to cisplatin resistance in tongue squamous cell
carcinoma CAL27-res cells via miR-17-3p-mediated regulation of autophagy
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[Abstract] Objective: To elucidate the mechanism by which circular RNA (circRNA) regulates cisplatin (CDDP) resistance in tongue
squamous cell carcinoma (TSCC). Methods: Chemosensitive and chemoresistant TSCC cells were used in this study. The differential
expression of hsa circ 0034762 in CAL27 and CAL27-res cells was detected by RT-qPCR. Cell apoptosis was evaluated by flow
cytometry, and the autophagy-related protein p62, the LC3- [[/LC3- [ ratio were determined by Western blotting. The number of
autophagosomes was observed by transmission electron microscopy (TEM). The targeting relationship between hsa circ 0034762 and
miR-17-3p was verified using a dual-luciferase reporter assay, and their co-localization in cells was detected by fluorescence in situ
hybridization (FISH). Functional rescue experiments were performed by knocking down hsa circ 0034762 alone or in combination
with miR-17-3p inhibition. Results: Compared with parental chemosensitive cells, CAL27-res cells displayed significantly increased
autophagy, as evidenced by an increased number of autophagosomes, an elevated LC3- II/LC3- [ ratio, and decreased p62 protein
expression. hsa circ 0034762 was highly expressed in both chemoresistant TSCC tissues and CAL27-res cells. Knockdown of
hsa_circ_0034762 significantly increased the apoptosis rate of CAL27-res cells, reduced the number of autophagosomes, upregulated
p62 expression, and decreased the LC3- [I/LC3- [ ratio (all P < 0.05). Dual-luciferase reporter and FISH assays confirmed the targeted
binding between hsa circ 0034762 and miR-17-3p. Inhibition of miR-17-3p partially reversed the pro-apoptotic and autophagy-
suppressive effects induced by hsa circ 0034762 knockdown. Conclusion: hsa circ 0034762 is overexpressed in chemoresistant

TSCC tissues and cells. Knockdown of hsa_circ 0034762 suppresses autophagy and promotes apoptosis through miR-17-3p-mediated
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regulation, thereby reducing the chemoresistance of TSCC cells.

[Key words] tongue squamous cell carcinoma (TSCC); circular RNA (circRNA); miR-17-3p; chemoresistance; autophagy
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FE A il E R REVHERARA R, ECL L%
R A 3£ [ Thermo Fisher A & o miR-17-3p
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J 3P siRNA S TN i it AR A IR A F
JE A= MG B R R KR AR A IR A A,
pRL-TK A1 57 4= % hsa_circ 0034762 5 kil [ | i
W) N ], FITC ARid 19 miR-17-3p #7415 Cy3 Frid
f) hsa_circ 0034762 FREF W H T I 17 41 &+ 44
FARGIRAA
1.3 W3 #HER 5 E

CAL27 40 fB 3% 7= F & 10% fifs 4 1L i /) DMEM
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H % B AN 8 4. F T hsa_circ 0034762 fil
IS 56 173 21 AL 45 si-NC 4H <si-hsa_circ_0034762-1 41

Flsi-hsa_circ 0034762-2 41, T WU )t 2 Fg e 5 sk
36 1 43 41 4 5 miR-NC mimics #1 1 miR-17-3p
mimics 2. F T DI AE R S50 1) 7 2H B 35 si-NC 4.
si-hsa_circ_0034762 21 1 si-hsa_circ_0034762 + miR-
17-3p inhibitor 2. #%# Lipofectamine 2000 15 1 33/
TR gy e g 6 h Jm BB R IR Ak AR 4B 9R 24 h
W £ 40 L. I ] siRNA . miR-17-3p mimics/inhibitor
PAGRER G T

%=1 siRNA & miRNA fEEFFIE R

RlE S et JF AP (53D
si-hsa_circ_0034762-1(si-circ-1) 1F SR GAGCUGAGGGUGUGUGGUUGU
S ACAACCACACACCCUCAGCUC
si-hsa_circ_0034762-2(si-circ-2) 1E S CUGAGGGUGUGUGGUUGUGUU
S St AACACAACCACACACCCUCAG
si-hsa_circ_0034762-NC(si-NC) Y& UUCUCCGAACGUGUCACGUTT
S Lk ACGUGACACGUUCGGAGAATT
miR-17-3p mimics iF SUEE ACUGCAGUGAAGGCACUUGUAG
miR-NC s CAGUACUUUUGUGUAGUACAA
miR-17-3p inhibitor 1F SURE CUACAAGUGCCUUCACUGCAGU
inhibitor-NC & CAGUACUUUUGUGUAGUACAA
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Ji K FH TRIzol {71 $2 UL RNA , Z4E L ifg BEpl A=)
TFEA R~ | 3147 circRNA KIATE /3T, 248 RNase R
Ab B 2 B 42 RNA JF & % circRNA J5 , K H
Arraystar Human circRNA Array (8 x 15K) % Jy #47
fardll o 8 R AR EIMR 4 Agilent Feature Extraction X
PR IR 462045 /5 K R A0 AT 0 B Bbr AL
NG 872 R ARIE 3 MT . 22 R 3RIE circRNA 1 i i A
1 NlogFC| =1 H P <0.05,

circRNA/miRNA A H.1E F ¥ F Arraystar [ &
miRNA $8 & 500 B4 28 47 B o % 2 Fp & T
TargetScan fl miRanda 537 , % % 5 % 1A circRNA J7
B A ) 7 fE miRNA & M 76 £ (miRNA response
element, MRE) #E17VE 5, H#4 2 circRNA-miRNA #H
HAER M4 . MR Lok T &5 R, 5 1% 21 hsa_circ
0034762 J HE 1 454 miRNA HT 5 825050 50 0F -
1.5 RT-qPCR 4] l& R A A& & CAL27.CAL27-res 28
fie. ¥ hsa_circ_0034762 &9 % ik K-

i Y TRIzol 771 5 Ul PR A L CAL27 41 g 5
CAL27-res 24 fifi (¥ &L RNA., $2 30 % s 70 2 1 B -
W B RNA W54 5y cDNA. i J5 4% 1 RT-qPCR i 7
EULE A TY 1S, LUK hsa_cire 0034762 [ 1A
&5 0L o RT-qPCR [ NLFEFF N A2 £ : 95 °C, 5 min;

95 °CAF £ 30 s, 55 °CiB /K 30 5,72 °CZEAH 60 s(FL 40
AMEIR) 572 °CCA AR ZEAH 10 min. LA B-actin A 2,
IR 2R i H AR AR R A &
1.6 MTT &4 CDDP *f CAL27 4= CAL27-res 2@ it
#1C,,

F4 %7 H A= K B 1 CAL27 FI CAL27-res 4H il LA
1 > 1AL T 96 LR , TR 2H 1 3 N L. WhEE
7R 24 h g, IR 2K E 1) CDDP Ab 2R, 4 5 4
FEN0.2.4.8.16.32.64.90.128.256 pmol/L , 4k 4L 17
F% 72 ho FFLIIA 10 uL MTT, K595 4 h, 35 _LiEW,
TN 150 uL DMSO & ¥ 5 min {45 &, BEFR ORI
B FLAE 490 nm A& 1K) 55 1 (DO E , SR H ARG 1] 1A
OB TR — SO 2R, T IC,
1.7 Western blotting #& M| CAL27 #= CAL27-res %m i
TR Z A REA

RIPA ZL WL 5 CAL27 2 il A CAL27-res 2 0
S, BCATENE B HIKRE . HL20 pg i ahidt
SDS-PAGE 73 & 8 1 , 7 [ J5 %5 T H 5% it i 28 4
H M1 h, IIA p62 FI LC3 H4(1:1 000D ,4 °CHE it
W . TBST HME 3 k5, N HRP AR id i 9T %R 1gG
“H(1:5000), ii N\ ECL & 52 TR . Imagel
A B A HEAT 8 BT
1.8 i X K| CAL27-res 4 it A =

W e £E (1) CAL27-res 41 i I PBS ¥& ¥ 2 %, il
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100 pL 22 i i) B4 &85 0N 5wl Annexin |V -
FITC A1 10 pL PY 449, 't % i [ B 15 min, i 2G4
R AR ) Annexin V A1 PIRH ME4HAE LL 1. FlowlJo %X
R4 W B, # TR A0 i R T R = B T 4 e
(Annexin V*/PI") + BRI T-41 i (Annexin V */PI") ,
5 CAL27-res gHU I TH T K .
1.9 & K & B4R 45 5% 348 ) CAL27-res @ e
hsa_circ_ 0034762 5 miR-17-3p¢9 2545 %K %

RS miRNA 2 SUFIN 25 3R, hsa_cire_0034762 7
P AEAE 2 N TETE miR-17-3p 45 G40 5, 2 Bl dn & N
AR AL 5 20 O 7 B miR-17-3p 5 hsa_cire_
0034762 [ H Ak &5 & X, AR TR 1 3 AP a ol
M 5 FUORL : WT CHF 2E 8 hsa circ 0034762) .
Mutant-1 (X ZEAF 7 5 1 FF 5 [X)) . Mutant-2 (fL FEAF {7
2P, B R SRS AR

B 45 5 R (WT . Mutant-1 58 Mutant-2) 5§ £
R pRL-TK #2101 I LU BV A o ARTE BT IR FE 4L )y
%, KR A R B 5 miR-17-3p mimics B8 BF 4 %7 1
miR-NC mimics JL 54 4 5 CAL27-res 40 il 7 . %5 L
48 h Ji , 2 ff 4 Y, A5 D Firefly %'t ZX i Al Renilla
HOGRBERIEYE . DA Firefly/Renilla 3% )6 % Fig 3 1
Et & ¥ fili hsa circ 0034762 5 miR-17-3p 1] 4 &
1.10 #4240 CAL27 A= CAL27-res 20 JiL I 49 A
IV

¥ CAL27 2 Mo A1 CAL27-res 4 il 73 543 2 96
FUBR P 0 A 5 b WG BE I, B G IfL v 8% 97 2 A
H24hiE FHMM AN . 7 LIEW, PBS Va4 3
U TN 2.5% % 1%, T 4 °CEH s 40 2 h, 5 1%
BRI 5 [0 8 1 he BHBE ZREMLIK (3% 15 min) , H AW
JRZBEAM, 60 cCIHHEA . KA ML HAEH
) ALIEAT U (60~80 nm) , B 8 b LAY A5 R
BN U] 3 AT 0L e, 375 S HL T SR OB L B 4
P L TR SO0 2 B 1 s /N A 45 ) 4 BRI %
L1 % R R4z 4 3 5 3 4 M) CAL27-res %9 Ji2 I
miR-17-3p 5 hsa_circ_0034762 #) 3 & 4

B CAL27-res AT LA 5 x 1044N/4L 1) %5 J 432 Fh 2]
B YN B 1 24 FLAR P . F 40 B G BE S, T4 I
PBS % 3 U, N 4% % 5 H g = 5 [E 52 15 min,
PBS ¥t % 3 YK JG i\ 0.5% Triton X-100 ¥k ¥ kb 7
10 min. # FITC bxic i) miR-17-3p K41 5 Cy3 #xid
ff) hsa_circ_0034762 #R%14% 11 1R & , 7£ 37 °CikE L3R
it 5 CAL27-res il 7 22 it . IR H L A% BE I
%, DAPLE G4t fux , £ G T IR BT B
MELHFEEK
1.12 %itsam

{81 FH SPSS 21.0 R AF AT B G vk 437, Siit
14148 FH GraphPad Prism 9.0 # - 2x1l.  FTA 124
W x £ 5K PR LUICR I OSTFE AR ¢ 1
5, 2 A H R T BCR H SR 3R U7 % 43 # (one-way
ANOVA). PLP<0.058 P <0.01 ¥l hZ 7 BA %1t
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2.1 CAL27-res #m i, £ 3L CDDP &t 25 b+ 5 4£ [4 & 4%
Pt

MTT 3£ 5 45 5 (1A & 7x , CAL27 41 i %
CDDP ] IC,, 4 (10.24 £ 0.95) pmol/L, CAL27-res 4il
Jitu %} CDDP ] IC,, & (27.92 + 1.768) umol/L; 5
CAL27 4 A £ , CAL27-res 4 il (A i 24 1k 5. 35 45 v
(P <0.000 1). Western blotting £ | 4 5 (& 1B) &
7, 5 CAL27 40 il # EL , CAL27-res 48 Jifd 1 LC3- 11/
LC3- 1 Eff B33 v, p62 MR R IA KT 5.3 T
(¥JP<0.05). FEHHFEBMBEWER], 5 CAL27 41
JfLAH B, CAL27-res 40 il H H Wk /N A H B 5 25 48
(E1C,P<0.01).
2.2 hsa circ 0034762 @t M A LR B F F
k ik

ARSI I T CAL27 40 fa Fl CAL27-res 40 ffl 2.
8] 22 57 K IA HY circRNA . 45 0 (] 2A) B, HLi ik
B 119 4~ 8 2 E K circRNA A1 96 /N & 2% F 17 1)
circRNA([log,FC| = 1, P<0.01). i&#FH %k Fif
BN i 11 8 A circRNA , 7F CAL27 Al CAL27-res 4]
Jig 1 147 RT-qPCR i, 45 2R (] 2B) i 7K, hsa_cire
0034762 7£ [ iR 8 AN ik 7+ T R IE i B oA
(P<0.01). 3E—27E 40 il TSCC Ff A% &l % 12
circRNA 1% 7K, RT-qPCR 45 £ (K 20) o, 5
CDDP &% 21 (n = 20) # Lt , hsa_circ 0034762 7£
CDDP it 245 20 i 983 223 (n = 20) Hp 1) R IA K T 5. 2 Tt
F(P<0.0D). PLEZEREEIR, hsa circ 0034762 (1] 5+
W I IA ] g 5 TSCC K CDDP i 24 %5 VA 5%
2.3 F ik hsa circ 0034762 % ik % v CAL27-res 4@
fe.x CDDP &9 4 2

RT-qPCR 5 ilF siRNA # 4% J5 hsa_circ_0034762
)22 3% K7, 45 3 (B 3A) SR, B e 5 M 0 1y
hsa_circ_0034762 ] siRNA (si-circ-1 24 1 si-circ-2 2H)
J&i » CAL27-res 41 i 7 hsa_circ_0034762 (1)1 Xt 32 1%
BRENEFEEP<0.0D. HAMBALREIB.C
Bor, 5 si-NC 41 #1 Lt , si-cire-1 20 FlI si-circ-2 2
CAL27-res 0 i - ¥ L4t it % £ K . %4 CDDP
WG, 5 si-NC 41 CAL27-res 41 i AH Lt , si-cire-1 41
A si-cire-2 HAM M T- R B EF = (P <0.0D).
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A:RT-qPCR A si-hsa_circ_0034762 1£ CAL27-res 4 IR A4 2 s B C : Vi AU B ARSI i (1K hsa_cire_0034762 J5
CAL27-res i % CDDP BURMERIFZ M. 5 si-NCALAHEL, "P<0.01.
El3  Fif hsa_circ_0034762 FIAF/N CAL27-res ZHAEXT CDDP H U4

2.4 F ik hsa circ 0034762 % ik %} v CAL27-res %@
e, 8 i K-

Western blotting £ 2 (1 4A) {7 , 5 si-NC ZHAH
EE , si-circ-1 411 si-circ-2 £ CAL27-res 41 i H 1) H Wik
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