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Abstract: Objective To investigate whether the inhibition of EGFR nuclear transport could reduce the
radioresistance of human cervical cancer cells. Methods Human cervical cancer CaSki and HeLa cells
were exposed to radiation treated with or without Thr654 inhibitory peptide, cetuximab and gefitinib. The
expression levels of pPEGFR-T654 and pDNA-PK-T2609 were determined using Western blot. The survival
fraction (SF,) was determined by colony formation and the dose-survival curve was fitted with a single-
hit multi-target model to calculate the radiosensitization ratio (SER). Results After 4 Gy irradiation,
EGFR expression in the nuclear of CaSki and HeLa cells were up-regulated in a time-dependent manner.
Compared with the control peptide, Thr654 inhibitory peptide significantly reduced the expression levels
of pEGFR-T654, DNA-PK and pDNA-PK-T2609 in the nucleus of CaSki and HeLa cells; compared with
irradiation alone, cetuximab combined with irradiation significantly reduced the expression levels of EGFR,
pEGFR-T654 and DNA-PK-T2609 in the nucleus of CaSki cells, as well as clone formation rate and
survival fraction (SF,=31.030), and increased the radiosensitivity (SER=2.34). Conclusion Radiation-
induced pPEGFR-T654 nuclear translocation mediates the activation of pPDNA-PK-T2609, and the inhibition
of pEGFR-T654 nuclear transport by cetuximab reduces DNA-PK-mediated radiation resistance of cervical
squamous cell carcinoma.
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Figure 1 Relative expression of cEGFR and nEGFR in CaSki and HeLa cell lines at different time after radiation
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Table 1 Biological parameters of CaSki and HeLa cells in

different treatment groups

Dy N Dq SF, SER

CaSki cells
RT 2.61 1.76 0.641 59.86 1.00
Gefitinib+RT 2.40 1.55 0.46 50.58 1.41
Cetuximab+RT 1.57 1.49 0.27 31.03 2.34

HelLa cells
RT 2.91 1.85 1.69 72.50  1.00
Gefitinib+RT 2.90 1.61 1.27 6540 1.22
Cetuximab+RT 1.57 1.49 1.01 62.70  1.29

Notes: RT: radiation therapy; D¢(Gy): mean lethal dose; N:
extrapolation number; Dq(Gy): quasi-threshold dose; SF,(%): survival
fraction at 2 Gy; SER: sensitivity enhance ratio; SER>1: increased

radiosensitivity; SER<I: decreased radiosensitivity.
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Figure 5 Dose-survival curves of CaSki and HeLa cells

fitted by a single-hit multi-target model

ZES T HFSE AR R EGFR ) 5 — R HTAL
il BCHE FEGFR % i A4 g%, S DNAH
R R R 5% # (NHET ) & 42 il S 5 2
DNA-PKAI AR, #FiMife EDNA &2,
ARG R IR, B #idE CaSkiFIHeLaZ i 76 ik 5t
20 A% N AEAE N TR PEEGER , FoAI 140 M (e 40 it 1
WIFARMT, R oA 2 EEE T, H
HALFEEGE, BR T HLESARST, EGFECAM . wrk .
B HOO, . MREASE B AR A Y AT TS EGFRA% F2
(i, SEE TR AR T A% N AFTEEGFR,
ARG R T i — 2258 . U /G EGFRFE A 3
2, FRATTHED B AT BB 5 B A MU EGFRAZ
BN A SCHOWES B O I s . LR . eIk
oL ONERE . DR . YR . MR BT TP EGFR
BRI 4Ifi % EGFR . pEGFR-T654%
ISR T, FERERC S 40 A% W DNA-PKFI
pDNA-PK-T26093FR ik it AH WG N, — & HA 0¥
BAEEE ;s T FHpEGFR-T654 £ Jik 5, CaSkifil
HeLaZli fipEGFR-T654 flpDNA-PK-T2609 3 ik
SR AR PR 2 R . AEFRATT A AT A o b Al
WL R B X F A S AR B AR
1 EGFRAZ i v 38 1% C A7 91 25 W 9 {0 FL LR AL
Hil i A e MY, S LEGFR S /NVE E T
EGFR/W[G/NEE A, Sl /e FEEA 40 i

JOT o N A LB 1 2 AR AT B A P P2 38 T 4
St ] LAgh oy v vk A NIRRT
HEAN BT, 3 3 N 5T P A SR i iR REGFR
J s N R AR R v s A, LA T SRR A Y
Wy AT DUGE o 4R P/ INEAE R i is gk, bk
VAR, TER A B R A", %A EGFRIE
A ENE 5 X (nuclear localization signal, NLS )
E R M T 18 EE 11 o s BT U LA A AR HE A 4
U, NLSJE—BIf i s X 1 2078, &H
3FSAFEAGREL, X LLFR BRI i i S K
Hia | A I w i, BETAWEGFRE K
B0 B A — B R SF RS Ao Fid e
Jo -2 15 AH BAE ] 1545 78 nEGFRNLS J2 W 1] 958
e F P EGFRIEZS Y Sh A S U7 it
2 REGFRIN A AR, BE/SEGFRiEINLS
Bt is A Z AR A%, X LR
HEZRE, HABHEEEEAEE T — M
HF 41 (nuclear export sequence, NES ) fifi 41 Jiti 4%
R EGFREHT IR MMM T . s & &N
#EiCe ( protein kinase C, PKC-¢ ) 1GAbAE &
EGFR-T6540 s iRk, B3 A EGFRFRTE
FEr e UL S S M i e is SR AR AR, Bl
P A, AR TR ALRIMLENY . Dit-
tmannZE U Z IR 5E /RS AT S PKC-e7h 1k,
E— e I EGFRAE 65440 i kb, £ ] TEGFR
S ERINLS P55 S e i, EGFR7EA
MU N EREE, WEpDNA-PK-T26091 s R 1L ,
SEECT MR A R

BRibZ b, Jette S VR i b i A v U 5% 5]
EGFRHAIDNA-PKIEA P NIE R EZ 51, E&
Py3iE T DNA-PKIE H FIDNA R 516 2 RE T -
YuZPO T EGFR/DNAPK A A )4 Fc-myc
mRNAFHE AL, 2 A7 16 A5 1 o
MuthusamiZ:P'"J} 18 T EGFRHIFTS ( fused toes
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BEENERE L, SAh—DiffsE & B, EGFREN
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FAHTH A0 HIA% N EGFR & DNA-PK £ 55 TR, M
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JH6 ] 408 % 4 1 7 5 1R S ) B TR AR AR
R TR SR 11 A o SR e e e R Ak
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Tl ATP 5 EGFRAZ AR % 2 IR UK Bl B /0 25, DI
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S OB R B AR e nT g
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