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H1299 cells were paclitaxel (PTX) resistance and exhibited an increased
frequency of mitotic slippage upon PTX treatment. The newly generated PTX-resistant cells (A549-PR)
were even more prone to mitotic slippage following PTX treatment. NHEJ inhibitors significantly
augmented the PTX-induced DNA double-strand breaks and cytotoxicity in H1299 cells and A549-PR
cells. NHEJ inhibition may overcome intrinsic or acquired PTX resistance resulting from mitotic
slippage by synergistically increasing the cytotoxic effects of antimitotic drugs in NSCLC.
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1. WFERAAR S WO &

BET (bromodomain and extraterminal domain) It A b O7BF NEEZEFHK L. REHE
H¥xa7ne—4—fERICEETS 28T RNA R AT—PEEHELL TR, rlEsT
DEFERESEDL LN TELIIE Y =X T 4 v 7R T D, BAICBWTIE BET %
PRET S 2 & CHEFGRERR T ORBDRBIRICIH S, FUREIRMGOND T EN IR
FTIRENTWD, BEE TIT BET HEFID i Z & D% < OFEICH L THETH D 2
ERE SN TRV, BET ERNCE T 2B O BARB O BEAEETH TH D, BET ERIOH
BN RNL - MYCFETBAR T DG L BT 5 Z LN TN ETELMEINTND A, cMIC
JEEG IR ENTH L LT8R ELH Y (Lenhart et al. Mol Cancer Ther 2015;
Lockwood et al. Proc Natl Acad Sci U S A 2012). FEAMZAMERMEFFIZVWVERERATH 5, T
. BET BHSESIEH ICEE 72 DNA 25 CTd 5 DNA2 AEHUIKT (double-strand break: DSB) OfE
WaEFET L2 & CHIBENREZ R T I ERRE SN TVDR, ZNLDETHEDIZEALL
AR NI D S WAL DNA A 155 2 A O R4 BET BEAINETERT 5 &3 2%
ThHY ., TOIEMN & T 5 DSBETEMEMHEIIHEFKELH X (homologous recombination: HR) T& 5,
HR 1% DNA AR & 72 0 tilik Qe p R 2 B & T 2 7260, 2 OB & 1M M D S/G2 WHNZRRE =
b, b H—oD DSBIEEKAE CTH 5 IEMFIREEA (non—homologous end joining: NHEJ) #%
I HR & B2 0 | S/G2 WINCRRE ST, T TOMAIE N THAES 5.,  BET 2% NHEJ #f%(C
HEE L TWD Z EIIME SN TS (Stanlie et al. Mol Cell 2014; Li et al. Cell Rep
2018) 73, T DOREFRZ N ZFIH LI HUESHEREISIC SOV THET L T D b D3 720, Fix
I BET PHLE 7S NHE]J £4#% 2 #1145 = & T WEEL BEANC & % DSB 2 #9895 Z & %, NHEJ LK
— 2 — 58 A U ARk 2 VTR B 062 L7z (Takashima et al. Int J Cancer 2019),
NHEJ PHE Z Humini s T &R, S WIRFERAY 7L DNA (5 ETEME A2 7R3 354 D 772 & TR AU
DNA S5 MR DR 2 382 2 L SWIRFC & | Bio RPuIa R ORI D723 %,

2. WEDB
AWFZE13 BET RRE 72 B2 L 25 DSBEE IS (RrlC NHEJ ¥ERENH]) 2 FIH L 7=l xh-3- 2 87
T2 7R IR OB R 2 B E LT\ 5,

3. WD Ik

FHANZ/ER LT e NHE] LR — & — 28 A L7 i Aaek & HR LR — & — 238 A U 7= i
Mk Z T, S E S E2PUEEIC X 5 DNA 455125 LT BET BHEAIZS NHEJ 33 L OVHR (2
E BT LR I LR R, IR/ NI i ARk et 537 U 2 ke (PTX) OzhR &
ZDIMMMHREFOOE S E LTHHN TV mitotic slippage OREICER TS Z LT Lz,
Fe/ Nt ARRE T 5 AB49 MR, H1299 flfE, H1975 AEfE, H520 MR Z v -, ZEAID
FUEE ) R OGS 2 FI O EAERIC OV T MIT $ETRMl L7z, MRS O G2 7 e vy
TEAAFEA R (PI) &Y UEE{be X 2 H3 (pHH3) HiiAZHWe7m—H% A b A MY —ik
TITolze TR F—=V ZAOFIIET %%V EPL ZAWVEZ70—4 A A MY =B L,
Pt cleaved PARP HiLik & FWo U =A% 7w METITo 72, DSB OFHIEHT v H2AX Hifk % H
WU AT ay METITo Tz, MRSHOFMIZY A LT 7 ABEMETE 7= WHIRELES
TIT> 7=,
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H1299 IZ de novo ® PTX T - 7=, H1299 TIX PTX IZ L 5 mitotic arrest DZhEI/NE
< MEHEIEORER# 23 < | mitotic slippage 2L VW %< Z - Tz, BETBHEAICTH D JAl
X NHEJ #§AEBLEAI T D A-196 13 H1299 (28T PTX E AR OEHZIER 2R LIZ03, Zofh
ORI IO FITZBD 22> 72, JQ1, A-196 X PTX & OFFHIZ X v H1299 1Z%F LT DSB ¥
LT AR M=V AZFHE L, post mitotic death ZHEINEH, MIUFE £ CTORFME A8 L7,

PTX B2 M/ NI IREAR T do 5 Ab49 Z R 9~ 2 BRICH IS . (RIRAE D PTX Z# L T PTX
MR (A549-PR) Z{Em L7z, A549-PR TILPTX IZ X ¥ mitotic slippage 3G L., A-196
X PTX & ARRAYZRDE SN R 278 L7z, AB49-PR (25 L C A-196 & PTX OHFIZ DSB 38 L V7 7K K
— Y RAEFHE LT,

NHEJ PHEEIE H1299 35 & TY AB49-PR IZKF LC, PTX & OOFHIC L 0 FRIRAY 2 PUIERE 0 R 4 58 8
72, NHEJ FHFE1X de novo @ PTX ffift: & 2 WM PTX JESR 2 7k 95 FEE L 22 500 LivZauy,

H1299 showed shorter mitotic arrest after PTX treatment H1299 showed more frequent mitotic slippage after PTX treatment
H1299 A549 H1975 H520 Cell line Slippage/Total calls m
g g £ t . Vehicle 2/140
H i H i H1299 0.01
o § o ] {» PTX 10/124
H H H Vehicle 0113
E £ H A54 >0.
i v.m:u* PTX = " ; ° PTX 0/158 099
Vehicl 2179
H1975 T;T';e Sre 0.68
<Time from mitotic entry to anaphase> -
Cell line Vehicle (min) PTX (min) H520 vehicle 1/252 >0.99
H1299 33.1+16.2 105.0 + 62.1 ] PTX 1/265
A549 29.1£15.6 354.1 £ 181.9 ] ., (Fisher's exact test)
H1975 28.5+31.4 281.0 + 109.6
H520 56.3 +41.9 737.0+221.8
Mean, SD,
n=3, * p<0.05
(Dunnett's multiple comparisons test)
JQ1 significantly enhanced the PTX-induced cytotoxicity in H1299 A-196 significantly enhanced the PTX-induced cytotoxicity in H1299
H1299 A549 H1975 H520 H1299 A549 H1975 H520
S P 01 - PNAT e X 0 U PTXHGI e PX O a1 PG e PX 0 U1 PTXWGT
s g s P O e AT e O A A e 0 A FOAR X0 Pk
I R R L e L T il T e S L A S b e
9, 1o I L O . :
F o o F ° oF o ' g, W OF o, b, F Yo ¥ e
i P P Tl P T T 1t Pt N P PN ]
i ion (nM) Concentration (nM) Concentration (nM) Concentration (nM) Concentration (M)
<ICs, of PTX £ 2 uM of JQ1 (nM) > < ICs of PTX £ 2.5 uM of A-196 (nM) >
[ Cellline | PTX | PTX+JQ1 | pvalue | | Cellline | PTX_____ | PTX*A-196
H1299 47711 144+ 0.9 <0.0001 H1299 374+29 18.2 +1.7 <0.01
A549 8.5+0.7 71+£1.0 0.19 A549 8.1+0.8 6.8+13 0.31
H1975 4304 6.6 +1.8 0.22 H1975 3.6+1.0 3.9+06 0.69
H520 11.0+£1.0 95+0.2 0.17 H520 8.9+09 8.1+08 0.39
JQ1 significantly enhanced the PTX-induced apoptosis and DSB in H1299 A-196 significantly enhanced the PTX-induced apoptosis and DSB in H1299
) H1299 H1299 Pl H1299 H1299
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e s
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0
Vehicle Ja1  PTX PTX+JQ1 10 07 25 34 Vehicle A-196  PTX PTX+A-196 10 09 28 34
Actin Actin — — S— S—
Mean, SD, —— Mean, SD,

n=3, * p<0.05 (Welch's t-test) n=3, * p<0.05 (Welch’s t-test)



A549-PR showed more frequent mitotic slippage after PTX treatment

Cell line Slippage/Total calls m

Vehicle 0/158
REIHAR PTX 61170
Vehicle 0113

AS49 PTX 0/158 >0.99

(Fisher’s exact test)

A-196 significantly enhanced the PTX-induced apoptosis and DSB in A549-PR
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Concentration (nM) PTX PTX+A496 PTX PTX*A-196

Mean, SD,
n=3, * p<0.05 (Welch’s t-test)

‘Concentration (M)

<ICy, of PTX+2.5 uM of A-196 (nM) >

| PTX+A-196 | pvalue |
A549-PR 308:15 0.02
A549 68+13 0.31

63.8+7.0
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