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T24/GEM #= 5637/GEM, #] A /s F# RNA A& & &t 25 an fle. CKAP2L 3R B &8 ¥ T24.5637 @ fe 5 5 4 4 .
(1)T24.5637 éﬂ-<2)T24/GEM 5637/GEM #1; (3) NC-T24/GEM, NC-5637/GEM #1; (4) si-T24/GEM, si-
5637/GEM 28, KA CCK-8 EHatem &40 m a3 sh &, R A X R E 45 S AMm et A4k A, dad £ af &k
#Z % PCR #= Western blotting 2~ 31 #& M & 48 28 B CKAP2L mRNA. & g A X oL, #3569 T24/GEM,
5637/GEM ot AT & WAL A R I, R 5 T24 244856, T24/GEM 48 CKAP2L mRNA & & & 48 4
Rk EFHHHP<0.05), 5 5637 28481,5637/GEM 28 CKAP2L mRNA A &Z Gt A2 EH A H(P<
0.05), 48 h B, si-T24/GEM #8 % it 3 75 4k F T24 28, T24/GEM 4= NC-T24/GEM 1 (P <<0. 05), si-
5637/GEM 28 % 38 35 F 4K T 5637 28.5637/GEM 4= NC-5637/GEM 41 (P <20.05), si-T24/GEM 21 % it
EHEREFMRT T24 48.T24/GEM 48  NC-T24/GEM 41 (P <(0. 001),si-5637/GEM #A2n fo it # & B F AL T
5637 41.5637/GEM #8 \NC-5637/GEM £ (P<0.001), £ & ®#iE =5 pmol/L &F,si-T24/GEM %a fL 8y % %
FE AT NC-T24/GEM 2 e (P <<0.05); £ F |4 & =2, 5 pmol/L B ,si-5637/GEM 2 ot & & F 31K T
NC-5637/GEM @i (P <C0. 05), &M= )2 544 % 2 7, NC-T24/GEM, si-T24/GEM,NC-5637/GEM, si-
5637/GEM Za ot friE £ A Bk A& m 24L& M F B (P <0.05),si-T24/GEM %@ #L(R* =0. 91,
P<<0.05,6=1.7TD) 8 A &F FTHxEHBHRT NC-T24/GEM @ (R*=0.75, P<{0.05,b=0.38),si-5637/
GEM @ ftL(R*=0.85, P<C0.05.,b=1.69) 89 A & F F ik F W 2% T NC-5637/GEM % i (R*=0. 93, P <<
0.05,6=0.34), Zit CKAP2L £ & %43 at 25 B k% T24.5637 aafe ¥ 3 Rk AL dbam Je 38 74 55 2 45 5 %
& F B IEA T Bk, CKAP2L TREAZEBE MR & Bt g7 a2 ey T Ll o T ABE LT RE,
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Abstract: Objective To investigate the expression changes of cytoskeleton-associated protein 2-like (CK-
AP2L) in gemcitabine-resistant bladder cancer cells and its effects on the biological behavior of cancer cells
and drug sensitivity. Methods The gemcitabine-resistant bladder cancer cell lines T24/GEM and 5637/GEM
were established by using the concentration gradient induction method, small interfering RNA was used to
knock down CKAP2L gene expression in the respective resistant cells,and T24 and 5637 cells were divided in-
to: (1)T24,5637 groups; (2)T24/GEM,5637/GEM groups; (3) NC-T24/GEM, NC-5637/GEM groups; (4) si-
T24/GEM,si-5637/GEM groups. The cell proliferation rates were detected by the CCK-8 assay,and the cell
migration ability was assessed by the scratch wound healing assay. The CKAP2LL mRNA and protein expres-
sion levels were detected by the quantitative real-time PCR and Western blotting respectively. The gemcit-
abine sensitivity assays were performed on transfected T24/GEM and 5637/GEM cells. Results Compared
with the T24 group.the relative mRNA and protein expression levels of CKAP2L in the T24/GEM group
were significantly increased (P<C0.05). Compared with the 5637 group, the relative mRNA and protein ex-
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pression levels of CKAP2L in the 5637/GEM group were significantly increased (P<C0. 05). At 48 h,the cell
proliferation rate in the si-T24/GEM group was lower than that in the T24 group,T24/GEM group and NC-
T24/GEM group (P<C0.05) ,the cell proliferation rate in the si-5637/GEM group was lower than that in the
5637 group,5637/GEM group and NC-5637/GEM group (P<C0. 05). The cell migration rate in the si-T24/
GEM group was significantly lower than that in the T24 group, T24/GEM group and NC-T24/GEM group
(P<C0.001) ;the cell migration rate in the si-5637/GEM group was significantly lower than that in the 5637
group,5637/GEM group and NC-5637/GEM group (P <C0. 001). At gemcitabine concentration =5 pmol/L,
the survival rate of si-T24/GEM cell was lower than that of NC-T24/GEM cell (P <C0.05);at gemcitabine
concentration =2, 5 pmol/L,the survival rate of si-5637/GEM cell was lower than that of NC-5637/GEM cell
(P<C0.05). The linear regression analysis results showed that the survival rates of cells in NC-T24/GEM, si-
T24/GEM,NC-5637/GEM and si-5637/GEM cells were linearly decreased with the gemcitabine concentration
increase (P<C0.05),while the descent rate in survival rates of si-T24/GEM cell (R*=0. 91, P <0. 05,b=
1. 71) was significantly faster than that of NC-T24/GEM cell (R*=0.75,P<C0.05,6=0. 38) ,the descent rate
in survival rates of si-5637/GEM cell (R*=0.85,P<C0.05,b=1.69) was significantly faster than that of NC-
5637/GEM cell (R*=0.93,P<C0.05,b6=0. 34). Conclusion

sistant bladder cancer T24 and 5637 cells, where it promotes the cell proliferation and migration and reduces

CKAP2L is highly expressed in gemcitabine-re-

the chemosensitivity to gemcitabine. CKAP2L may be an important regulatory molecule in gemcitabine che-

moresistance in bladder cancer and a potential therapeutic target.
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1.2 259l 5408 P (1845 . To25 D) 1
F L B R 2R ) R BCA RN W) s iR AR v L5 A B AR
3 RPMI-1640 15 3% 5t #1236 22 vk (PBS) . Tryp-
sin"fEDTA WAL # . Opti-MEM T Ifil {5 35 9% 5L ¥ 69 A
e B AR AP B A R A CCK-8 3l (B85 . HY-
Ko30D 1 A 3£ & MCE 7~ wl; RNA % 34 7] Ad-
vanced Transfection Reagent($85 . HY-K2017) 4 H
S A% A B A RS 7] s CKAP2L R 3 M/ 4
RNA (st-h-CKAP2L_001) K& B %F 18 i ki (siR NC
DWW AT NGV R A BR A ] 5 SO S R &
W Y1 SR 25 A R A R A B RIPA 248 W
R OBCA A E B &0 A E = RAEY
FEARMFFE AT s B — 9 £ (PVDE) B { 3€ [H Milli-
pore A A s ECL Ak 24 & 657 & W A 32 F Bio-Rad 2y
] s CKAP2L Hifk (585 :17143-1-AP) 2 GAPDH #
R (525 :60004-1-Tg) W [ 4B M K Bth A= ) 2 AR A BR A
Al . NanoDrop 28 66T [ 95 1= 38 Bk € /R B4
N I 96 E B PCR X (15 QuantStudio5) Iy
35 E R G R B A A .

1.3 F

1.3.1 Ttz54n bk oo, 5% T24.5637 40
BifE 37 °C 5% CO, ME R F=46 h 3555, T24 4 i
il & 10 % 4= 1T A 5A 53535 ,5637 400 % &
AR B RPMI-1640 K5 % 4k, 2 Ff ks 35 38 27 9 Jn
I HRE-HERIRA ., HW BB B 75 5 1 g i
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AN . FE T RO A K T24 5637 4B M A 2
pmol/L % VG fh i kb 3, 4k 22 Br 5% 48 h J5, W 5%
W . PBS YR . in A BT LR 5A 8 RPMI-1640 K7 37 3
PR 48 h, FrdiE R B A K G, R, HIRH 2
pmol/L FHPGMIERr 3% . EE RBEAEIFEEERA 5.
10,20 pmol/L #H WM EFE T, A2 HHRBEREN
it 25400 . 8 i CCK-8 ¥k A8 T 41 i 77 7% 2%, AR 4% 4n
2 B30 e BE (1C50 ) TF 5 40 M i 245 45 4 (R, RI=
it 25 40 M 1Cs, /6 A 20 1Cs, ) o 5 6 4R 15 Fa 1 5 P b
WETH 254k T24/GEM 1 5637/GEM, ¥ RI>10, J5 &
FH 2 pmol /L 3 PG At i A I 3155 5 DR A it 2454k

1.3.2 4iffioreH 559 o T24.5637 4053 5 53
g (D) SEARA L T24.5637 45 (2) T24/GEM, 5637/
GEM 41,2y 1. 3. 1 4 9 35 V4 At V52 1 245 240 5 (3)NC-
T24/GEM.NC-5637/GEM 41, Jy 4% it 25 24 i =5 % J&
KidH 5 (4)si-T24/GEM,si-5637/GEM 4 , Ky 4% i 245 41
om0 T 4 RNA B E CKAP2L &K £k, 440
MBS B LD 1X 107 cells/FLIEFN 6 FLAR , 4520 %
SAFATL . FEYLET 6 h B I I T R IR AL R U
Bt ] NC-CKAP2L i %7 5 Advanced Transfection
Reagent &Y LL M st-h-CKAP2L i ki 5 Advanced
Transfection Reagent B &%, EIRE & 15 min J5 il
A 6 LM .6 h S SE R R R Ak L 1 5% 48 h S it
TCEESR

1.3.3  SEAF3OG & PCR K 4% 41 40 8 CKAP2L
mRNA £ik A4 M RNA, fff | NanoDrop
I EETEPEAG RNA A &l B RNk B L {2 5% s ik
&G L cDNA, R 5k 25124 37 °C 15 min 85 °C 5
s, il 5 LA cDNA MR, % A SYBR Green ¥ 7E Qua-
ntStudio5 SZ I 2¢  E # PCR AY b BEAT P14, 52 0 4k
% 20 pL, ¥HEEAF .50 °C 15 min; 95 C 30 s; AR5
95 °C 5 5,60 °C 30 s.fEFF 40 WK ; B i RAEIE il 6 .
LA GAPDH BN 2, 51 %)t NCBI ¥4l 2 it W H
K BB CHRBHE AR, CKAP2L IE [ 5] 4 )5 41
K 5'-GAGCCAAAACACCAAGCCTTA-3", Iz [ 5]
YWIF 5 5'-GGAGTTTAATGCTGATGGACCTT -3';
GAPDH iE 1 51 ¥ ¥ 5 N 5'-GAAGGTGAAGGTCG-
GAGT-3", M 51 ¥ )7 51 K 5'-GAAGATGGTGAT-
GGGATTTC-3', R 2% ¥t CKAP2L mR-
NA X Rk &, BIEAR 3 MEA. BHLR
EE 3K,

1.3. 4 R JH Western blotting # | 4% #H 4 id CK-
AP2L Bk AR 45 4L M . FH 5 B F 4 o1 5
1) RIPA 24 2% vh il 24, S IO B 1. R BCA
P RE R U L B 30 pg B A AT Tk SRR A R
- 58 TR M T I U5 5 H K (SDS-PAGE) ML UK s » B i &
PVDF . A 5% BilE WM =i N A3 1 h, fim A CK-

AP2L(1 : 5 000) I GAPDH —#i (1 : 5 000),4 °C
HidH, LA GAPDH 1Eh W2, TBST 22 ih W Uk %
Ja . MA HRP AR1CH ZH0 (1 : 10 000), EiRIFFH 2
h, ECL & A 565 . H Image] /4587 H b1 8 H
B BE(E . S E AL 3K,

1.3.5 IG5 S0 (CCK-8 B:) 4 4% 2 41 Jifd 22
F] 96 FLAR (5 X107 A4~ /4L) . AL EE J5 . 7E 0 h J
48 h Al m A 10 pL CCK-8 ik, 37 C 4k &L K5 3% 3
h SR BRI 2 450 nm P K AW OEBE (A . 3T
A MG AR, AR M R 3 IR, BRI
3 MEAL,

1.3.6 ZAfRIRIE AR IcEbRic 6 FLAT
T 4% 52X 10° A /LA Fh 4% 41 40 L 15 20 i 00l i s £
JH 200 pL EWMLEE TS HLUIK, PBS BEik &
W M 7% AR, I A T TR R AL . T 0.48 h 7E ]
T (X 4 MR, ] Tmage] #F 354 R 98 T AR,
WAL AR . AL M EE 3 K,
B 3 MEAL.

1.3.7 VI BURME S (CCK-8 ) FIIES;
Y g 15 00 3 VA B W 245, X YL R Y T24/GEM,
5637/GEM 4l Jifl #F 17 5 V5 fib Vi S M 90 5, SR A
CCK-8 1A I Y J 11 4 Mo 76 S ] v B 35 DG A i A
N BAETE 3, W5 Y 5 B 40 i (NC-T24/GEM, si-
T24/GEM,NC-5637/GEM., si-5637/GEM) 43 %] 4 Fil
2] 96 fLAR H (6 X10° A~/4L) , B5 3% 24 b, 1 4 g I %
JEMA 0.2.5.5,10,20.,40 pmol/L 7 74 fd1 35 , 4k 2 5%
3% 24 h J5EFLIA 10 pL. CCK-8 3K 7,37 “C 4k 4L 1%
3 2 hy R HEEFR G E 450 nm KA A H, HE &
HMaAEE R, BATRM Yy ER 3K, BRiE 34
21l

1.4 Siitse b SR JH SPSS28. 0 4t it # Ak I
Graphpad Prism 9. 0 B{F AT BUE AL B, 77 A EA
A AT TR L & £ 5 RO, 2 AL ) SR T A
At K5, 22 4 ) LG BECR BRI R O 2550 B, T 25K
F5F R Welch £ 1F , i3 — 25 W0 FL 38R T LSD-¢ £
56 o AS [ v B 5 W At Y2 Ach B A0 IR A A7 95 SR R 4R 1 T
IS4 B IR AT A B8 . K36 K E «=0. 05, L4 P<C0.05 K
EREGI¥E L,

2 & R

2.1 T24/GEM.5637/GEM 4il Jifl %% Yt J5 78 A [] He
PG AR T R A0 MAE TS R R 7R P A I =5
pmol/L i, si-T24/GEM 4l Jfl () 77 1 R ¥ (K F NC-
T24/GEM 4 ifi (P << 0. 05); 7£ 75 i flb i = 2. 5
pmol/L B, si-5637/GEM 41 il (9 £7 1% F ¥ L T NC-
5637/GEM 4l (P <C0. 05), £ W3 70 B 45 3
/R NC-T24/GEM, si-T24/GEM, NC-5637/GEM, si-
5637/GEM 4 i i £7 1 2 35 B 45 75 V4 At i vk B T
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M2 PE R B (P <<0. 05),si-T24/GEM 40 ffl (R® =
0.91,t=—6.17,F=38.09,P<C0.05,b=1. 71 W 1%
TR R B T NC-T24/GEM 4l (R* =
0.75,6=—3.50,F=12.25,P<C0.05,b=0. 38) , si-

5637/GEM 4ijii (R* =0. 85,1 = —4. 78, F =22. 86,
P<20.05,6=1.69) I £7- 1 % T & 3 B W] ;i th T NC-
5637/GEM 40 i (R* =0. 93, = —7.40,F =57, 44,
P<C0.05,6=0.34), WF1.2,

*1 T24/GEM LR EARRESHMEERA THARGTEEEER(n=3,2+5,%)
2 Jfd 0 mol/L 2.5 pmol/L 5 pmol/L 10 pmol/L 20 pmol/L 40 pmol/L F P
NC-T24/GEM 103.33+3.46  94.73+2.47  93.47+1.30 91.23+3,29 87.87+3.13 83.87+2.01 13.27 <C0.001
si-T24/GEM 98.67+2.92 91,7742.51 71.3144.20 64.46+2.80 48.7542.90  25.9842.04 543.6  <C0.001
¢ 1.78 1.45 8.73 10.73 15. 88 35.02
P 0.15 0.22 <<0. 001 <<0. 001 <<0. 001 <0.001

x2 5637/GEM M LR EARRETAMEMEATHHARFEEERE (n=3,215,%)
2 il 0 mol/L 2.5 pmol/L 5 pmol/L 10 pmol/L 20 pmol/L 40 pmol/L F P
NC-5637/GEM 100.6741.47  97.10=1.67  95.0720.19  94.45+1.43  90.7240.76  85.46%0.72  82.81 <C0.001
si-5637/GEM 100.0142.17  92.061.92  78.48+1.80 57.88+1.76 44.9741.86 30.1641.58 796.38 <C0.001
¢ 0.44 3.43 15. 88 27.93 39. 44 55.16
P 0.68 <<0.05 <<0. 001 <<0. 001 <<0. 001 <<0. 001

2.2 T24.5637 44 AR S50 h M,  (54.234 0. 31)%. (63. 12 £ 0. 46) % . (60. 20 £

T24.T24/GEM.NC-T24/GEM #H 48 h 4 ity 3 5 %
T (P<<0.05) ,si-T24/GEM 41 48 h 4 Jf 1% 5 %
FEAR (P <<0.05), 0 h I, T24 4l Jid 4% 28 [a) 40 Jifd 384 5
R, 2R LHEIT¥E L (P >0.05), 48 h B,
T24/GEM 41 4f A 34 5 26 7 F T24 41 (P <<0. 05),
NC-T24/GEM # 4i f 34 586 AL T T24/GEM 4 (P <<
0.05),si-T24/GEM 4 40 fE 36 58 RAK T T24 4. 7T24/
GEM 20 Fl NC-T24/GEM 4 (P<<0.05), W* 3, 5
0 h M t.5637.5637/GEM.NC-5637/GEM #H 48 h
Y 184 5 2 35 L5 (P <<0. 05) . s1-5637/GEM 4 48 h
20 i 19 5 AR A (P <<0. 05), 0 h I, 5637 4 il & 2H
B 20 3 R L3, 252 S R G i h 2R 3 L (P >>0. 05),
48 h 1},5637/GEM 4140 il 344 55 R &5 F 5637 4l (P <<
0.05),NC-5637/GEM ZH 40 i 34 58 KA T 5637/GEM
ZH (P <C0. 05),si-5637/GEM 20 4fl Jifl 33 5% 32 T 5637
4 .5637/GEM #H Fl NC-5637/GEM 41 (P <<0. 05),
W 4,

2.3 T24.5637 M4 AT B R LI T24 410 R
1, T24.T24/GEM . NC-T24/GEM. si-T24/GEM 4
i 3T B 4> 9 R (57, 52 £ 0. 96) %, (69. 84 +
1.36)%.(67.6742.17)%.(36.47+1.79) % .4 41[8]
MMEITFE R I, 2 7 A it % B L (F =412, 61,
P<C0.001), H T24/GEM 4H. NC-T24/GEM 41
) 4 B T 7 SR 24 s T T24 40 (P <<0.05), 1 si-T24/
GEM £ 2 i % 2 i 25 I8 T At 45 41 (P <<0. 001)
UL 1, 5637 400 &, 5637.5637/GEM.NC-5637/
GEM, si-5637/GEM 40 9 41 i i % & 4> 5 K

0.64) % .(39.75+0.83) %, 4 ZH 18] 40 i 3 7% R L 42,
EREG R L (F=538.92,P<C0.001), H si-
5637/GEM 440 Jifl i # 48 1 F L T 5637 41,5637/
GEM 41 .NC-5637/GEM 41 (P<C0.001), VL& 2,

% 3 T24 HAHE & AT B B iE g E R LB

(n=3,z+s,%)

215 0h 48 h ! P

T24 ¢ 100.30£1.12  134.9043.91 14.73  <<0.05

T24/GEM £ 101.12£0.80  154.3645.91"  15.46 <C0.05

NC-T24/GEM 4 99.60+1.68 15264411, 74>  7.75 <C0.05

si-T24/GEM 21 100. 78=1. 16 64,934, 36 —13.76  <C0.05

F 2.62 165. 56

P 0.33 <20. 001

.45 T24 41108 P<C0. 0555 T24/GEM 4l I ."P<<0.05; 5
NC-T24/GEM 4t . P<C0. 05,

x4 5637 40 B8 & 40 7 [E) B 18] & 1 3E 2R bL 4%

(n=3,x+s,%)

205 0h 48 h ¢ P

5637 21 93.79+2.10 142. 38+3. 62 20.21  <<0.05

5637/ GEM 4 92.11+1.86 155.59+2.78*  32.90 <<0.001

NC-5637/GEM 4 91.7974. 03 151.80+5.76"  14.79  <<0.05

§i-5637/ GEM 21 94, 1243.21 67.67+5.35" —7.34  <<0.05

F 2.12 352. 76

P 0. 39 <<0. 001

.5 5637 4 HEe," P<<0.05; 5 5637/GEM 4t 4%, P <<0. 05;

5 NC-5637/GEM 41 He#,°P<<0. 05,
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2.4 T24 M4 4H CKAP2L mRNA K & H M X £
sE W 5 T24 A, T24/GEM 4 CKAP2L
mRNA J 8 A X 3R 35 5 3 & 3 7 & (P <<0. 05),
NC-T24/GEM 41 CKAP2L mRNA F1%& [ # % 2 ik

48 h

T24/GEMZH

I T T24/GEM £ (P <<0. 05), 1fi si-T24/GEM
Hegeq] CKAP2L mRNA FIZE (A X £ 8 BT
T24/GEM #1 fil NC-T24/GEM 4 (P <C0.05), W%
5 FE 3,

NC-T24/GEMZE. si-T24/GEMZE
B 1 T24 4 A | A X JR L6

& 2 5637 M R ARIRERE

x5 T24 & 5 CKAP2L mRNA & & 855t
RIEEEBE(n=3,7x=Ls)

20 51 mRNA M (/GAPDH)
T24 24 1.00-0. 00 0.9840. 04
T24/GEM 4 10. 86+0. 66° 1.384-0. 08"
NC-T24/GEM £ 7.5540. 85" 1.0140.01"
si-T24/GEM 41 0.4040.01" 0.4040. 06"
F 268. 82 168. 40

P <<0. 001 <<0. 001

7.5 T24 41 H 8, P<<0.05; 5 T24/GEM 41 4 ,"P<<0. 05 5
NC-T24/GEM 4 b %, < P<<0. 05,

B3 T24 HAEH CKAP2L EARIL
Western blotting

2.5 5637 44540 CKAP2L mRNA K & A X £
R 5 5637 4iMH I, 5637/GEM 41 CKAP2L
mRNA K 8 A X 3R 3k 7 ¥ T & (P <<0. 05), NC-
5637/GEM 4 CKAP2L mRNA & A AT ik 51
X F 5637/GEM 4 (P <C0. 05), i si-5637/GEM 41



