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Abstract: Objective To investigate the effect and mechanisms of Obg-like ATPase 1 (OLA1) on 5-flu-
orouracil (5-FU)-resistant colorectal cancer (CRC) cells (CRC/5-FU) . Methods Expression of OLA1 in
CRC cells and CRC/5-FU cells was detected by gRT-PCR and Western Blot. CRC/5-FU cells were treated with
genetic tools and divided into the negative control group (siNC) and OLA1 knockdown group (siOLA1). The
half-maximal inhibitory concentration (IC;,) of 5-FU for the siNC group and siOLA1l group was detected by
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CCK-8. Flow cytometry was used to analyze the changes in cell apoptosis rate and cell cycle distribution in the
two groups. Additionally, Western Blot was used to detect the expression levels of Cleaved cysteinyl aspartate
specific proteinase (Cleaved Caspase-3), Bel-2-associated X (Bax), and B-cell lymphoma-2 (Bcl-2) proteins.

Results The expression level of OLAL in CRC/5-FU cells was significantly increased ( P <{0. 05). Flow cy-

tometry results showed that the apoptotic rate of cells in the siOLA1 group was significantly increased, and the
proportion of cells in the S phase was also significantly increased. Meanwhile, the expression levels of Cleaved

Caspase-3 and Bax proteins in the siOLA1 group were significantly increased, while the expression level of Bel-

2 protein was significantly decreased ( P <C0. 05).

Conclusion

OLA1 regulates apoptosis-related protein ex-

pression, thereby reducing 5-FU cytotoxicity and enhancing CRC cell drug resistance.
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Z 160 M, FEHE, CRC B & F AL &4 =, 7
2023 4, KR4 51 T A#112 0 CRCLAET A Btk
kF| 24 . CRC MG IKIGIY — ML F RN £ .1k
7 N AR CRC 1943 WIAS [R] BT SR 9 4k 97 7 S8
AT AR FE H o, 5-98 JR 88 BE (5-fluorouracil,, 5-FU) 7E
G IRAEST H R F—4% 2. 5-FU & —Rqid
M2 W), 3% J5 25 ) 25 it (fF FH e T S8 7 H B4R A T
2, DT B00OE A7 30 09 N B BT L L 245 6 T I IR TR
J7 R R A DR AT Obg B ATP i 1(Obg-like
ATPase 1,OLAL, 75k GTBP9) J& T P-loop GTP [iff
HME W, AT TRAFACCRIR N T 41 52) 2 5 iy
Obg Z W I YchF W#f, fE4 TRAFAC GTP MiZ %
WG ZE A S5 2R R Y o R A S B
P M IALE A5 07T . OLAL ik 2 5 & Fh 40 i i
R &A% B AN IR B A N 3 L 40 i 28 R R T 4R Ak
RN, B S 2 R AE CELEE 2L I I 4n i
I ) 1 Jiek g 20 e R Y AT G A F SR R B, OLAL Al
S TGF-8/SMAD $ll 9% ¢ s v 3 5 FL R g 19 1L 7
it 25 P 5 9 H OLAL AT DURT FLAR S 1 53K M
X RING B 1 Fl y-tubulin £54 88 )5 76 O 44
7 AR T R 5 B R ) K R s SRR T oY R
B, OLAT RIAE 8 N 98 0 V8 A L) 43 F A 0 b
YT, SRIMET OLAL 5 CRC i 25 22 18] /Y ¢ & i
KU, A BF 5T X CRC/5-FU 4 bR AF 58 OLA1
TR IR AR X CRC Tiif 25 1 1) 52w 4455 oA 5 1

ML .
1 #MR5HE*®
1.1 #fLzE  AJE CRC 48 HCT-15.LoVo ¥ H 2%

E ATCC 40 M )%, A ¥ CRC i 25 40 s HCT-15/5-
FU.LoVo/5-FU 3k {4 R 4E 49,

1.2 FELFIALES 1640 Fi 3% F12 K373 B
& /H X MPEEHAE(Gibeo Life Technologies, 35
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ED s 4= 178 GRRHBE A4 KRR 54 %0 ~8 X0 dE H
T e CE B 5 W, H D 5 Trizol 357 (38 BR G /R
BHEAF L EED s R RF & (EHEEYHAH
A%) 3 Taq Pro Universal SYBR IR &%) (5§ 5L i MEHE
D s OLATSIRNA (ZE T A, H D 5-FU (Selleck
Chemicals, ) ; BCA & H W B & (K ERHEA
PR A, HED ; Annexin V-FITC/PT 8 1= 4 I 128 57 £
(M=AbA A 5T B, H A s 40 B R & (R = KA
MR &), ED s CCK-8 i il & CHr e LAY RH 42,
ED ; OLAT ik GRIX =& , sp [H) ; Cleaved Caspase-3
HUAR G R A B2, ED 5 Bel-2 Hiik CGL L 3 %y
AR 2y, ED ; Bax Biik LR A Y 25, h
ED ; GAPDH $if& (2R = J& , " [#) ; Goat Anti-Rab-
bit 1gG LMk (GRIN =& , 1 [F) ; Goat Anti-Mouse 1gG
PR (R =8, h ED ; CO, 1H IR 1 3746 (Esco Micro
Pte Ltd,Bm) s VR B0 HL O Mk T B I7 25 3,
B 5 g0 240 Af A (e B2 T g Bk, 55 D 5 A 2R Gel Doc
XRHEER UG RGO R A ES, EZE & Rin (L
1 — R P ED B AR{L (SPECTOR Star, EHE)
1.3 #fkss%  HCT-15.HCT-15/5-FU.LoVo.Lo-
Vo/5-FU 4iifa il F 37 °C 5% CO, M HIE B 1Y LA
A& 1004 MmiE AN EHEER —HHE R E R EN
1640 ¥R 38 HCT-15, HCT-15/5-FU; & 10%
R IV 100 R R — R RO ) F12 55 R
FHEFE LoVo.LoVo/5-FU 4, 45 & 2 d 4 3 , 40 g
% Ik F) 80 I AT AR

1.4 HCT-15/5-FU 1 LoVo/5-FU I 25455 )7 %
HCT-15/5-FU i 2575 5 J7 1 o AL 5% £l A= < 35 7Y
HCT-15 400 . A% 8 pmol/L 5-FU By 58 41537 3
BT 5%CO, AR Y 37 °C1E 5 40 i 55 7% 46
BigR . B H ik (TR ok B 3 2 35 95 ) R 4 i mT AR
ARG IR Y B, B3 m 2 5. A& 262 d
J& AR AT LLAE 5 160 pmol/L 5-FU [ 58 42 55 57 e 4
Fefeog AR 4 d, W0 i Rt 25 s 2, IF A 44 o HCT-
15/FU, LoVo/5-FU Wi 255 5 J7 ¥ Ay AL T X 4%
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ARKIAE LoVo 4, AR 10 pmol/L 5-FU B9 5¢ 4
BB BT & 520CO, LRI B2 () 37 °C 1 ifi 40 i
KRR, W H 0 (R S 25 55 9% 38 L 75 4
MG BEIR 24 80 Y0 ) » IR 25 Wy v B, R k3 m 2 £%
HZ 186 d 5. 4] LIFE & 160 pmol/L 5-FU By 5
SRR E A K 4 d, 0 40 T 24 s, O
#°4 LoVo/5-FU,

1.5 qRT-PCR 2236 F Trizol B2 BUE RNA, I
FH e si 1250 &0 L S e 5o cDNA, qRT-PCR fff
F SYBR Green qPCR ¥ 7F PCR ¢ #8 " #E 17, LU
GAPDH AWNZ i [l 272 g oF B A0 X R 3k K F .
W1,

#£1 gRT-PCREI¥IFZ

Gene Sequence (5" to 3")
OLA1 Fw GTCCTCCTCGCATCTCTTCTACC
OLA1 Rv CTGTCTCCACACACGAACTGAAG
GAPDH Fw GGACGTGCAGGGCAACTACC
GAPDH Rv AGCCGACGATGAGAAAGGGG

1.6 ZAuMifege  JmE I /L X Bk K HCT-15/5F U,

LoVo/5-FU 4, it A58 4 37 L d &, LIAAL 2 mL
FEAh 2 6 L 4t M K5 5% AR v, B R U 58 4 i % R 2
50% . B T 5 SR AR RE 5R O 0, iy A0 Rl A RE GR 3
60% ~70% I}, I AR ¥ GP-transfect-mate i 7 317
WRISHFE Y . I 6 H 2 o0 B M X B4 (siINC F.5'-UU-
CUCCGAACGUGUCACGUTT-3"; R: 5'-ACGUGA-
CACGUUCGGAGAATT-3") M & ik OLA1 4 (siO-
LAl F: 5-CAGCACUCCAACUAGAAUAC-3'; R;:
5'- GUAUUCUAGUUGGAGUGCUGC-3"),

1.7 1Cs, W S5 9y Ja /9 W9 2H 40 i, HCT-15/5-FU
PLAEFL 5 000 A4 f 32 b 2= 96 FL 40 i 1% 32 B, Lo-
Vo/5-FU A4l 10 000 -4l g 32 2 96 L 41 55 57
B, ) B i B A A (TR i) % R4 CR & b B
E BT 245 4 A LS5 6 20 GRS R T 24 4 LD L & T 37
C5%NCO, B s i it . HCT-15/5-FU A
A He B ) 5-FU (0 pmol/L.64 pmol/L,128 pmol/
L.320 pmol/L.1 280 pmol/L), LoVo/5-FU il A1y
5-FU ¥ 0 pmol/L, 32 pmol/L, 320 pmol/L.1
600 pmol/L.3 200 pmol/L, ¥ 7ERE F A MEE 48 h, 4%
G EALIMA 10 pL CCK-8 ¥ . 75 37 “CIRAGIN T 2
~4 hJ5, FHEEFR A AE 450 nm 3K &b OB AR . 3
SR A A 2L T HEAT S A AT

1.8 AU TR 6 FLARE: IR LA A SR e s
%) T 2 248 5 5 L 20 R A o 3 <107 A, 15 4l it Tt
R 9% 24 h J5 , HCT-15/5-FU 40 f1 LoVo/5-FU 4 g
A 320 pmol/L By 5-FU #E4b B, BE 75 48 h, & R

AnnexinV-FITC/PT Ui 7 £ # 4E 25 B8 ik kA
YL IR 25 R EEOG R E 15 min, SR 5 1 U =X 40 M AY
HEAT PR T Akl

1.9 AUAEJE ARSI )6 FLAR S 3R Lo A %% e e
149 VR 2 240 L A g L 40 B R S 1< 10° A, 5 4 i
W35 24 h )5, HCT-15/5-FU 4 i Fl LoVo/5-FU 4ii ity
JA 32 pmol/L 1 5-FU #4740 #L, 0% F 48 h. 42 M40
it ] A9 7 e R A A0 R AR O AR L 37 °C k'
B 30 min, 2R 5 FH T 2 20 M ASCHE AT R HA A B s
1.10 Western Blot #&  JEREE /L HCT-15.HCT-
15/FU 408 Al LoVo.LoVo/5-FU 4 g, % 4% J5 i A
320 pmol/L ) 5-FU 4b# 48 h iy HCT-15/5-FU 41
LA LoVo/5-FU 4 g, Horh 72 1 PBS 1 Uk 3 i . 2§
O FR A AR, i A RIPA 246 i 42 B2 1, R ] BCA
R &R AT U R T g M e i, U B SDS-PAGE
ST F VKR [, DL i 40 ng BFEL EE
160 V.50 min #E47 LUK . SR 5600 B J5 10 2 H R
FHWE 6 247 37 B, B 7% B IS 1) PVDE B 7E 5060 I Bg 4R
Wb g E A 2 h, il TBST ¥ 3 %K. 10 4380/, 7E
GTBPY (1 : 1000),Bcl-2(1 : 1000) ,Bax(1 : 1000) .
Cleaved Caspase-3(1 : 1000) 8, GAPDH (1 : 50000)
Prikh 4 CEEmE LK. 2 K, B PVDF REH]
TBST ¥k 3 . A ZH (1 £ 10000) EHEE KRBT 2
b A T8 S AR ASGHEA T b 52 1R

1.11 Seit2¢ i R GraphPad Prism 10. 0 # {4
PTG AT, LA (o ) i, WAL 1) 2R 1 A 7 REAR ¢
K, Z 4 BRI 7 22508, P <<0.05 AESHAL
T

2 HR

2.1 OLAIL £ HCT-15/5-FU 1 LoVo/5-FU 4 i th
Eik H4HE qRT-PCR 45 5 Fl Western Blot 455 i
~,5 HCT-15 fil LoVo il A6 Lk, HCT-15/5-FU Hi
LoVo/5-FU #iffi  OLA1 By FRE T+ ( P <<0. 05 1§
P<<0.0), LA 1,

2.2 WA OLAL FKik/K-F 5 HCT-15/5-FU 4 jfd Fi
LoVo/5-FU 40 fifd /Y it 25 & m FI FH siRNA + 4k
OLA1 7 HCT-15/5-FU 4 il f1 LoVo/5-FU 4 fifd
B 2235 7K -, # 3F gRT-PCR 1 Western Blot X} 7% 4t
BORIEAT R, OLAL 76 4 il N 19 3R 3k K FFEIR C P
<0.001), 5 sINC 41 M . siOLAT 4] OLA1 F£iA
& UEIARE Y i 3, HCT-15/5-FU siOLA1 4 #Y 1C5,
A 236 pmol/L, siNC 214 526 pmol/L,LoVo/5-FU
siOLA1 #H i 1C5, 4 93 pmol/ L, siNC 21K 365 pmol/
L, W& i, DLW B OLATL J5 T 25 ¥k X 5-FU 5%
PER R L LA 2,
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HCT-15/5-FU LoVo/5-FU

;C.D H 81k OLA1 # Western Blot 4 1 ;

E % CCK-8 3= £l & B i & 5-FU 1 Fl J& & 41 47 o b 39 78 9% 1%

5 siNC At "
A 2

2.3 M OLA1 F3iE/K¥ 5 HCT-15/5-FU 41 g fn
LoVo/5-FU 4t iy S HA kL] T+ A o = 40 ife R
XFEECE OLATL 20 M #E 47 7 40 B J5 57 9 A I, @t ok
HCT-15/5-FU 41 i #1 LoVo/5-FU 4iiJfi s OLA1 £

Fi5 M2k S W1 FHE (P <<0. 05 8 P <<0.001), WLl
3,
2.4 OLAl B S MigE @25 CRC 41 it

2 SR T A0 AR X i OL AL 20 i gk 47 1 40 o 07
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" P <<0.01," "
B OLA1 3t HCT-15/5-FU 40 fi 2 LoVo/5-FU % jit t Tif 26 % v

P <<0.001, n =3,

TCAYAS I, Bs HCT-15/5-FU 4 jfg il LoVo/5-FU 4
M OLAL W) Rk 5, M T2 R U8 A& (P <
0. 058 P <C0. 01), [a] i}, G sl 24 20 il vp OLATL 11
TRV UM T A Bel-2 RBIKFFEMCP <
0.058% P <<0. 01) , {2 -2 1 Bax M T- LKA+
Caspase-3 XK ETF - (P <<0.05 8 P <<0.01),3
W1 OLAT 38 3k 52 v 4 A 0 1= DA T 25025 20 i X 5-FU 1)
oM. WAl 4,
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e e
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*
A B c <25
siNC SiOLA1 siNC SiOLA1 & 5
[}
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5
PI Pl | .. 2
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839 746 701 'e v
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FITC FITC
£ < W SIEC F = m siNC
o 4 iOLA1 <
40 - 2 9 g WA Q o 5 SiOLA1
7] 7] e z O D
- g 215 i » ® o @ 1.5
30 eave ] [ i @
S “17 kDa g Cleaved SN 17 oa &
- 1 $10 caspase-3 310
e i 1 c
al. 50
" Bel-2 .. 2R o Bcl-2 sms & 26kDa @
&7 GAFDH ¥ EPd g Do & D GAPDH -37 kDa 2
) 0,5\090' Q X \Q'DA
LoVo/5-FU VR 0
* o
HCT-15/5-FU LoVo/5-FU

EALVB A R 40 AR 48 BB T KL 5-FU SR B 320 pmol/L;C.D 2 48 f B 1= AT B9 G it 5 4
EF 78 OLAl A @ EakENPm, 5§ siNCAHL, P <<0.05,"" P<<0.0l.n =3,
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3 it fluorouracil in colorectal cancer: review and update[ ] ].

CRC DA & %M e T 5, Hpr ik
FEFAR T AT BT . AR FESNBE TR JUB 253R
7 5 T U T AR K25 (B CRC &3 09 i J5 7588 K
FETY . BETAMNEEF R DI BR AT 3k B2IAR YA 1 B 1, H 3RS
KNG s # A5 2005, 7 K ZHEN T,
CRC AT ARIKH ALY . HATfLIT EZLL 5-FU 2y —
LMY, KA A X 5-FU L7 A R I 4
RN S {FE R TR YT BUE S e A AT R 2. Rk, 5-
FU i 25 & CRC A7 2 Wi 522 LA, 2 203l i e 11y
e PR [ 8 2 —

5-FU i 245 WL & 2% 52 i IR 3R 3 B4 48 25 W) %
iz 77 A AR |k k20 AR T L A0 G R B9 R DNA $5i 4
B3 12 AR L | W b e — A BR B4 AR L R A
T4 M1 2 5 bR SO 35 T ) AR AR L 2 U8 A 2
B  miRNA 9 2 0 K 8 Ak g 2k iy 480 R
OLA1 744k N 3R g e B b /R A ) 22 o
5% AH L AE b 7 i 245 o A R W . AR BF SR LA
CRC5-FU M5 ) A s, & B OLAL 35 F & 5%
M 200 6 308 T AF G 2R 1 P 263k L T S 58 CRC it 25 41 i
XF 5-FU MM . 41238 . 5-FU Al 38 i DNA $#6 f
TR AR S ) 40 B R T A R O 250 B AR B O R
OLA1 24 fg i 7= [N+ Caspase-3, T 5 2 41 i
PR S AT WE A & B AE FLARE T OLAT W] 3 i
s TGF-B/Smad 155 20642 2F s 40 ff b i) EMT
LA, AT R e 8 T2 A & B 1 (Cleaved Caspase-3.,
Bax.Bel-2)") . A7 5% 3R BT, OLAT 23 5% i 41 Jifd 4
0, 76 JFE 20 B s h O OLATL TSR 400 Go/G1 4
T, DT A HE I 40 A g 2R R AR F 5T i gRT-
PCR ZEZ5 1 Western Blot LI AT OLAL )ik, 45
WK IET 25401 h OLAL B35/ £k, 1A
siRNA THHFLF 4R Bm OLAL 7240 il N 3R ik
W FEACET, CRC 1 25 40 i S 100 40 Mg LE ) 1 T, % 5-
FU SUsbERsn, JF BT % A Bel-2 2kl />, [6 i
Bax #l Cleaved Caspase-3 F£iAH £, 1 Bel-2 i 5
Bax 45 & I BHWT Bax 55 3 A6 4 100 4 48 A 94 1~ . 50 At A1
OLAL "] 5 5 Bel-2 ik AL LL K Bax il Cleaved
Caspase-3 1, £ B CRC M 4bI7 GlUSME A ik 36

ZEEFTR RIS B T OLAL 1 9% 4 i 25 7 1
IBESE, OLAL Rk FEAR 23 fff CRC 5-FU i 24 4 Jifd Xf
5-FU 227508, M BT 7 OLAL 3@ 5 40 Mo 0 - 1% 5 1
2 15 4 M TR 24 1 V8 E ML S FLAE Ay i ggg Tt 24 1
PRERAE T — KR T ORI R A YT B G T 1) .
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