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Cytokeratin 13 promotes the radio-sensitivity of nasopharyngeal carcinoma
HNE]1 cells by inhibiting the PI3K/AKT/mTOR pathway via PTEN

WANG Huan, WAN Jia, SHI Ming, WANG Jin, YU Hong (Department of Otorhinolaryngology Head and Neck Surgery, the Fourth
Affiliated Hospital of Kunming Medical University, Kunming 650021, Yunnan, China)

[Abstract] Objective: To investigate the effect of cytokeratin 13 (CK13) on radio-sensitivity of human nasopharyngeal carcinoma
HNE1 cell line and its mechanism. Methods: HNEI cells were divided into control group, anti-CK13#a group (CK13 knockdown),
anti-CK13#b group (CK13 knockdown), control+sirolimus group (100 nmol/L sirolimus treatment for 1 h), and anti-CK13#a +
sirolimus group (100 nmol/L sirolimus treatment for 1 h). After irradiation treatment (200 c¢Gy/min irradiation for 5 min), cell
proliferation in each group was measured by CCK-8 assay. Cell apoptosis rate in each group was determined by Flow cytometry.
Expression of PI3K/AKT/mTOR signaling pathway related PTEN gene was detected by qPCR, and WB was used to detect the
expressions of PI3K/AKT/mTOR signaling pathway related proteins. Results: In the case of radiotherapy, as compared with the
control group, the proliferation of HNEI cells after CK13 knockdown was significantly enhanced (P<0.01) while the apoptosis rate
was significantly reduced (P<0.01), the contents of caspase-3 and yH2AX as well as the protein lever of PTEN in cells were
significantly decreased, while the expressions of p-AKT and p-S6K were significantly increased (all P<0.01). Interestingly,
additional treatment with sirolimus (PI3K/AKT/mTOR signaling pathway inhibitor) could rescue the accelerated cell proliferation
and decreased cell apoptosis caused by CK13 knockdown (all P<0.05). Conclusion: CK13 knockdown can enhance the activity of
PI3K/AKT/mTOR signaling pathway by down-regulating PTEN, and ultimately reduce the radio-sensitivity of nasopharyngeal
carcinoma HNE1 cells.
[Key words] nasopharyngeal carcinoma; HNE1 cell; radiotherapy; cytokeratin 13 (CK13); PTEN; PI3K/AKT/mTOR signaling pathway
[Chin J Cancer Biother, 2021, 28(1): 31-36. DOI:10.3872/j.issn.1007-385X.2021.01.005]

[E&WB] =mMA R T -BWEHER K SN H IERHT 7CBEA L T [No. 2018FE001(-173)]. Project supported by Joint Program of Applied Basic
Research of Yunnan Provincial Department of Science and Technology-Kunming Medical University (No. 2018FE001[-173])

HEEEN]  EX1980-), %, -k, TR, 322 A F LI 11 PR TG 97 W 7T, E-mail: doctor_ wanghuan@]126.com

L_ﬁﬁf%] 4% (YU Hong, corresponding author) , {8 =, FEAEZEIN , At A 5, 3 2 A B R 1911 PR VA 97 5F 7T, E-mail: yh2002523@163.com

b



. 32 .

rh R AE IR T R &, 2021, 28(1)

£ 1A J% (nasopharyngeal carcinoma, NPC) = %5k
V5T S T G B i ) S M A A, AR D — b2k
YU AV bR v T 1 e O R R I A — e
XM, YTk EIANPC 2R KFE TIROKRIHE &,
{ELIG PR | NPC (835 19 5 2447 A1 A H 70% e A
TG 97 N H AT IE T NPC [ 32 F B, {E X v e
BHEM T, BT I IR Bt ih e 7% FRATh L
IR, BRI B0 NPC JBUTT BB X 32 3 NPC
HERAAEZENIGRE . GHRCIRY], 4
1 #5 E1 13 (cytokeratin 13, CK13) )35 B A B & )
HAURe Fe M, AR € Rg v 2k, B s 2 i )
T BURAEA G AB FLAR 1 43 AL 1 AR B B . ACHIE
FE R FH [ SCH A Fi sk NPC 40 fiid #k HNE1 1 CK 13 2
s RIS HON NPC 20 i T80 7 B30 1) 5 i e FLAE
B o

1 MR57EE

1.1 fmfe kB £ 21X 7]

A NPC 4 gtk HEN1 W [ 35 [ 458 20 8% 7= 4 4k
1P

RPMI 1640 35 77 3 | it 4= L3 « 197 %% 55 355 2 00
H 28R CHRBHE A R, L CKI3 B I H = A
AR DA RAE, 51975 d e TAY T
T2 LD B A BR A 7] A R, YH2AX/S 139 4 558 B
PUK . p-AKT (Serd73) i AKT.p-S6K (Ser240/244) |
& S6K . cyclin D1 Al PTEN %5 4 B o7 [ i 44 45 1 5
Cell Signaling Technology 2\ 7] , CK13 Fl GAPDH %
£ i % PR B Proteintech 2 7 , B AR 1 &AL 41 I
(horseradish peroxidase , HRP) ¥ 1c [ Ll £ 5T 6 —HT
cleaved caspase-3 (C-caspase-3) it % o, [ HiL /K T H
Abcam /A &) , Annexin V /P15 &4 H Invitrogen 24
], P42 BLE] (Sirolimus) 1 H 92 [H Sigma A 7
1.2 miaddc Ak E R RS

% HENI1 40 ffd 76 25 ml 15 % i 0 BE £ 9% 1
RPMI 1640 3% 775 1, 7 37 °C . 5%CO, 1 AT 1)
BRI ELERE IR, 1~2 d ¥ 1R, 1 0.25% &
BT AR AR . B S X CKI3 18 0 B 1
HNE1-anti-CK13a 4f ffl (anti-CK13#a 4 ) 1 HNE1-
anti-CK 13b 4H il (anti-CK13#b 41 ) . Ji& 4 25 2 1K 1)
HNE1 4} (Ctrl 28 , B HISES L FFORAFT . BN
A KA LA AR, 100 nmol/L () 76 % %] 4b
1 h, 2 A anti-CK 13#a+Sirolimus 41 , B $4: K 1)
JER L7 BARK F HNEL 412, FH 100 nmol/L ) 5 %' % 5]
AbFE 1 h, 308 Ctrl+Sirolimus 2H , F 1525 .

K H VARIAN2300C/D B XU ¥ B8 i 4% (35
VARIAN 2 7)) X APEAE KA HEN 1B Tk

HEA S min. JBUHFIEA 200 ¢Gy/min, SSD=30 cm, 1
B 915 emx15 em, K 355 75 i B T I8 5 B o0 JE 5
J&i » AT RN S 7
1.3 WBix4M HEN1 @/t % CK13.PTEN, cyclin D1
PBS i Ut Ja WAL 45 4 40 2, i N RIPA 2 fift i3t
1TEL RIS ] Bradford assay Il i€ . HL 50 pg
MU F AT 10%SDS-PAGE  F5 15, I 5% It i 2 4
H M1 hJE, A5 mlBC & 1 yH2AX/S139 —$i
(1:2500) \p-AKT (Ser473) —#H1 (1:500) . & AKT —
PLC1:500) « p-S6K ( Ser240/244 ) — $ (1 : 500D+
C-caspase-3 —H1(1:5 000) & S6K —HT(1:1 000 «
cyclin D1 — $T (1 :200) - PTEN — $t (1 : 1 000) Fl
GAPDH —#1(1:50 000),4 °CH & i’ . A 5 ml
HRP i i L2255 BT (1:5 0000, ZHEMEE 1 h,
ECL K Wi . 2% . LLGAPDH fE AN 2,
ImageLab 4.0 453 Br 8 1 57 (1 K FEAE
1.4 qPCR ik# M HEN1 8 /2 PTEN mRNA #) % i&
F TRIzol 24 f# 1L $2 B RNA J& , 380 8% 57
&%y cDNA. il 2xSYBR Mix DL & ABI QS6 &
I 5 B PCRAGHAT KM . PCR 28 264 : 94 °CTi A8
P 3 min; 94 °CAE % 15 s, 60 °CiB /K 20 s, 72 °C % fH
20 s, FLAEIF 40 X, 2 °CHEAH 5 min. 54751 : PTEN
F N 5-TTTGAAGACCATAACCCACCAC-3',R N 5'-
ATTACACCAGTTCGTCCCTTTC-3'; GAPDH F Ay 5'-
GGAGCGAGATCCCTCCAAAAT-3',R N 5-GGCTG
TTGTCATACTTCTCATGG-3" . 45 5L LA 225y 1y 5
PTEN mRNA [ FHX} R A &
1.5 CCK-8 4% HEN1 #m it 69 38 78 &% /)
BRGSO AE K 4% 240 HNE T 00, F R 4k )5
FEME] 96 LA (2.5 10° 40 f/ AL, A E S N E
FU, kL RE 9%, 7E24.48 F172 h )5, BEFL AN 10 pl
CCK-8 ¥ » 4k 823577 2 h, B DU K 7 450 nm
bR FE (DO, VA4 i () 3G 5 KT
1.6 KX mfe KA M HNEL 4a e 69 A = &
EOGHOA K 4521 HNE 1 4130, R 6 )5 F PBS
Ve VIR, A BTG AT v B, R Al M B RS . AR
P& Annexin V /P17 & 30 B 5 10 3%, B 1< 10° 441
JOEAT % 00 CGREYE) Yt 30 min & , B Tk b, B4
M BEAT 52 B A AT . 0BT TR = (U T F A4
H-HE T AR B D L8 A B £ < 100%
1.7 %itgam
WB ¥Z: . qPCR % . CCK-8 72 it 3 21 Jif A 452 52 563
YJEE 3K, K Graphpad Prism 6 %15 5246 2
AT T IES DA R DL v ts RoR,
21 [H] Eb 452 K F Dunnett-¢ £ 56 , 2 41 18] Le 48R A B



b

FXK, S A A 13385 PTEN #] PI3K/AKT/mTOR 38 2 1 o, & W HNE 1 40 50T o 33

FOT M. PLP<0.05ELP<0.01 £n 2R AA% A, ml sk CK13 4 HNEl-anti-CK13a 44 g 1
s HNE -anti-CK 13b 41 i 1 CK 13 F /K-35 FEAIK (3
P<0.01),cyclin D1 [{FRIE /K52 T+ 5 (15 P<0.01) .
CCK-8 VLG I 45 5 (& 1B) o , Wik CK 13 41 HNE1
2.1 &L CKI3 423 HNE] 28 i 32 75 5 4% 2L 7% 55 2 0 0 1 58 ) 3 5 T R IR (P<0.01) o SR 45
BB AL, MO CK 13 AT 3658 HNE 1 4H i i 39 G Ae /) %
WB S0 45 5 P 1A o it b5 b w g RAIE T e .

A B
> 30 A T -~ Ctrl
@mfa Q“’% 5 12 2 4 S I3[ = Anti-CK13#a
s S 0o 5 W = | - Anti-CK13#b *x
> & g 0 3 2 *k
Y v £ 0.6 o s sk
e —— —|CKI3 2 o 2 2 E—)
— % —|CyclinDI £03 = 1 £
— — —]GAPDH % | 20 3
> » > o
o CA\,}% dp,,)@o s o (‘ﬂv\'b% ‘e\’b%‘o 24 48 72
N{{\' ?&(\« ?&{\' PS\« Time (#/h)

“P<0.01 vs Ctrl group
1 B CK13 XS4 IEAY HNET ZAAf§h CK13 . cyclin D1 383k (A) FABEIESE (B) BYS2 0
Fig.1 Effects of CK13 knockdown on CK13, cyclin D1 expression (A) and proliferation (B) in radiation-treated HNE1 cells
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Fig.2 Effects of CK13 knockdown on apoptosis (A) and C-caspase-3 and YH2AX expression (B) of radiation-treated HNE1 cells
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Fig.3 Effects of CK13 knockdown on pAKT/AKT and pS6K/S6K protein (A) expression, cell proliferation (B)
and apoptosis (C) in radiation-treated HNEI1 cells
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Fig.4 Effects of CK13 knockdown on the mRNA (A) and protein (B) expressions of PTEN in HNEI1 cells
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