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=] BY: 5-%URMELE(S-fluorouracil, 5-FU)J&%% B (colorectal cancer, CRC)I—ZRIATT25%, CRC4NjE
Xt 5-FU AR 2502 S Bk 22 1697 (U R fRIFR “fRy7” )R EZ A, SR 258U A . AR B IEET S5
CRC I X} 5-FU it 25 s 2L, I SR B A AR IR/ E F A7 RN A (microRNA, miRNA). Fik: 7Em#
JL[H 2635 (Gene Expression Omnibus, GEO)HE /A H 4 CRC 5di4E GSE28702 il GSE69657, 43+ l43-#r 2 A~ Hida gk vh
XF FOLFOX fk¥7 Jy 28 I 24 4 A0 TG Ny 25 21 BB 3 1 22 S Rk SE R OR i o B AR L I R AR 2B 15 B2 B di
TargetScan. miRwalk F1 miRDB il I [a] H A5 4 R 5 11 BLEE AT SH3 4544 5828 [ 1(sorbin and SH3 domain containing 1,
SORBSI)) miRNA, % Bt YL 45 R CRC A 2 HCT116. SW620 H143 51l %% 4% siSORBS1., HA-SORBSI1. miR-
223-3p mimic, anti-miR-223-3p K& HAHR A BIPEX} IR (siNC, HA, miR-NC. anti-miR-NC), 7£HCT116 4 Jif 344 Y
miR-NC flHA . miR-223-3p mimic #il HA, miR-223-3p mimic 1 HA-SORBS1 . anti-miR-NC F#1siNC, anti-miR-223-3p
F'siNC . anti-miR-223-3p 1 siSORBS1, K 5B} ) #% 5% PCR(real-time reverse transcription PCR, real-time RT-PCR)
/s B 5 BT VA ASI 20 B Hh SORBST F miR-223-3p (N FRA Ko Y Ja TN RIVR B 1 5-FU AL BRAH MG . R D HH 3
H % (methyl thiazolyl tetrazolium, MTT)VERINANMING J1, WG R B S 2 H1 50 1E miR-223-3p 55 SORBS1 Ay #f!
MR, &FR: GSE69657 Hdli4E il GSE28702 B A2 N 241 53 AT 409 F1 528 I~y Rk JE A, A7 22 > iRk se 4R
S FE22 ARSI A R, 5 CRCARYT MUBEA S IMIESE AT 34>, B8 SORBSTVE Ky BARIE P E— 4R
o 3ATEL Y B B A TIN5 42 1] SORBST 1Y miRNA 4 miR-223-3p., ] 5-FU(25 pmol/L) 4k B HCT116 .,
SW620 ZH ] 12~36 h J5, 2 Flv 4t il v miR-223-3p (36 35 /K 734 b 25 1 I (34 P<0.05). %% 4 siSORBS1 5{ miR-223-3p
mimic /5, HCT116. SW620 Zii i SORBS1 Fik /KT F i, AMAETE 1335 (34 P<0.05); %%« HA-SORBS!1 5§ anti-
miR-223-3p J5, HCT116. SW620 4fiffiH SORBS1 FKiA/K V-3 B, 4HHLIG 135 N (3 P<0.05), RUOGER i 51
Pras R wn . sk SORBS1T 3'-HE #ll%: IX (untranslated region, UTR)EF/f: Y 47 Al miR-223-3p mimic (1 40 fd 2% 6 K Bl
T PE B T AL 44 Y SORBST 3'-UTR B 4= 71 gk Fl miR-NC F 41 i(P<0.05)., 5 1% 4% miR-223-3p mimic Fl HA (41
Mu b, Y miR-223-3p mimic M HA-SORBS1 Y41 i3 71 BH W F#AR(P<0.01); 5345 YL anti-miR-223-3p Fl siNC 41
Fegs, FHH YL anti-miR-223-3p Fl siSORBS 1 4 40136 1 B 341 (P<0.05) . £5i8: MiR-223-3p i@ i #l 7] SORBSI H:[H
4 CRC 40 M X} 5-FU BITH 251, miR-223-3p A B A I FRIGYT CRC AT 4
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MiR-223-3p increases resistance of colorectal cancer

cells to S-fluorouracil via targeting SORBS1

LIN Yilin', WANG Wenbo', WANG Ya', FU Kai"*

(1. Institute of Molecular Precision Medicine, Xiangya Hospital, Central South University, Changsha 410008;
2. National Clinical Research Center for Geriatric Disorders, Xiangya Hospital, Changsha 410008, China)

ABSTRACT

Objective: 5-Fluorouracil (5-FU) is the first-line drug for treating colorectal cancer (CRC),
and the resistance of tumor cells to 5-FU is the main cause of chemotherapeutic failure.
However, the resistant mechanism is still unclear. This study aims to explore the tumor
suppressor genes involved in 5-FU resistance in CRC, and to find the microRNA (miRNA)
that regulates these genes.

Methods: CRC data sets GSE28702 and GSE69657 were downloaded from Gene
Expression Omnibus (GEO) database, and gene expression profiles of patients in the
FOLFOX chemotherapeutic response group and the non-response group were analyzed,
and differential expression genes were identified between the 2 groups. Target gene was
then selected. Online bioinformatics databases TargetScan, miRwalk, and miRDB were
used to predict miRNA targeting the interested gene sorbin and SH3 domain containing 1
(SORBS1). siSORBS1, HA-SORBS1, miR-223-3p mimic, anti-miR-223-3p, and their
corresponding negative controls (siNC, HA, miR-NC, and anti-miR-NC) were transfected
into CRC cell lines of HCT116 and SW620 by transient transfection technique,
respectively. Co-transfection was done with miRNA and plasmid (miR-NC+HA, miR-223-
3p mimict+HA, or miR-223-3p mimic+HA-SORBSI1) or anti-miRNA and siRNA (anti-miR-
NC+siNC, anti-miR-223-3p+siNC, or anti-miR-223-3p+siSORBS1) in HCT116 cells. Real-
time reverse transcription PCR (real-time RT-PCR) and/or Western blotting were used to
detect the expression levels of SORBSI and miR-223-3p in cells. After transfection, the
cells were treated with different concentrations of 5-FU, and the cell viability was detected
by methyl thiazolyl tetrazolium (MTT) method. The targeting relationship between miR-
223-3p and SORBS1 was comfirmed by dual luciferase reporter gene assay.

Results: There were 409 and 528 highly expressed genes in the FOLFOX
chemotherapeutic response group of GSE69657 and GSE28702, respectively. There were
22 overlapping genes in the response group, among which exist 3 tumor suppressor genes
might be involved in chemosensitivity in CRC, and SORBS was selected as the target gene
for further study. Three online bioinformatics databases predicted miRNAs targeting
SORBSI and obtained an intersection molecule miR-223-3p. After treatment with 5-FU
(25 pmol/L) for 12-36 h, the levels of miR-223-3p in HCT116 and SW620 cells were
significantly down-regulated (all P<0.05). After transfection with siSORBS1 or miR-223-
3p mimic, the expression levels of SORBS1 in HCT116 and SW620 cells were down-
regulated, and the cell viability was increased (all P<0.05). After transfection with HA-
SORBS1 or anti-miR-223-3p, the expression levels of SORBS1 in HCT116 and SW620

cells were up-regulated, and the cell viability was decreased (all P<0.05). The result of dual
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luciferase reporter gene assay showed that the luciferase activity of cells co-transfected
with SORBSI 3'-UTR wild plasmid and miR-223-3p mimic was significantly lower than
that of the 3'-UTR wild plasmid and miR-NC cells (P<0.05). Compared with co-
transfection with miR-223-3p mimic and HA, the cell viability of cells co-transfected with
miR-223-3p mimic and HA-SORBS1 was decreased significantly (P<0.01). Compared
with the co-transfected anti-miR-223-3p and siNC, the cell viability of the co-transfected
anti-miR-223-3p and siSORBS|1 was significantly increased (P<0.05).

Conclusion: MiR-223-3p increases 5-FU resistance in CRC cells by targeting SORBSI,

and miR-223-3p is expected to become a new target for clinical treatment of CRC.

colorectal cancer; sorbin and SH3 domain containing 1; microRNA-223-3p; 5-fluorouracil;

chemotherapy; drug resistance

2% 1 79 (colorectal cancer, CRC)&Z AZEHH L
MG E B PE R 2 — . AR, BEEIRESH .
AR T AR e DA K N T 238 4k, CRC 9 & 99 R il
WAL R B ROES RE2EkEES ", CRC
1 2 o5 ZE R SE 2800 S HELE 56 3 AR ER 26, ™A
FHENEMERE ., FARRY CRC MW EZRT FE,
B SRR IR E] 90% L 1. {HJZ CRC ZE5R
I3 I R I RIE AR, BRis R Z e Ak T
Wl , ORI RAEMTARBL, X Tl CRC
ARIT, DMESAIRIF (LU fiFR 47 )y ERLRa
IBIT A A, A UMY o ENGEAIRYT
Cg —E ik, (HEFEN S FEAERIRAE.
5-F8 IR W E (5-fluorouracil, 5-FU)J& H Bi¥A YT CRC 1Y
FEY), BRI T AR R RERY, 1E
PR PR I AR G S-RUBE R TR, 4 O A0 B IR
FRCTREE AR P, T BEL BT 2 < B S 1Y) MR8 DNA 19 A6 4
B, AT AEY, DU AR
Pl 5-FU S}y Bl () FOLFOX J5 & (7. M 2 %5 1l 5-FU Bk
FH BRI A [7) 7] s 1 B0 140 2 i AR HH i)
CRCILIT I 58, #KiMi CRCAATER R S itE, F3
FOLFOX J5 2 Xf T AN [ml i & iR I7 JOR 22 R,
X} 5-FU [T 52 f& 5 30 CRC ALY R IR K FiilJi5 1Y
BRI, BF5E CRC AT A G, AR =
X R R A R L BRI E5-
FU i 25 1Y) CRC 44 ff b, £7 75 BR 98 1 2 A
(adenomatous polyposis coli, APC)™. p53 il Jfi 25 [
(tumor protein p53, TP53)PH1 2K PR % i 1 55 7 2
J& ] Y& 1A B1(v-raf murine sarcoma viral oncogene
homolog B, BRAF)“4 CEEFER A RAS . JE T IR IR
FEAC I S s 8, et AR B FBOR &
CRC FbJ7 s 245 AH OG5 PRLKE Ay i e CRC b7 i 24 4 41L

HS A

& 1l AL RN SH3 4% #4488 25 11 1(sorbin and SH3
domain containing 1, SORBSI)4ih% 4 ILALHEFI SH3
S E R, WEPRH CAP/ponsin & 1, 251
ARG . AR SRR A TR R AE o B A
JitEg i RS0 A Z MoEYERTE T, SORBST 14
KT FEFLE RS T, SORBST AUIR/K -3
K5 TR AN R e 4 i 42 28 B8 ) 1S 5 B A OG
SORBS 1 itid b JHFL s 40 v pS3 & 1 A /K- ]
| J% - 6] 3¢ 5 % 1k (epithelial-mesenchymal transition,
EMT) &of %, 15 5% 68 40 B 0h 0T 40 Y Bk pE
SORBS1 A5 M AR A9 ], {H SORBS17ELL 5-FU
SRR AT 5 ZEIRTT CRC &R AR M AR
CA IR BER 4 B A ST 25 W A 3
= B, MR AT 255 S AR SE T,
58 7 2 Z Ak 38 2 S 3 R 40 A Y p63 i 2R 1
(tumor protein p63, TP63)/KF-4W 3 b7, HEmife it
YHARAET, TN p63 W REAE I/ 5iR ) 85 R T 2 A 4
MOBET:, ARSI TR N2 ). B R .
T . ARFEIA T SRR TT 25 ) b BRI R 2 p73 U 3R
JRUSIS SR p73 iR 2R 1 (tumor protein p73, TP73)
HE PR R 3K I RE % 10 2 /D Z2 R Ak 7 25 4 5 1 i 2
MIZET PR, S HED . CRC 4fIZE 5-FU 4b 2§
J& . FTRESS S M SRS G S DR ) Rk, R
PR A2 5 5-FU S SR 4T

%t RNA(microRNA, miRNA)J&—ZK JF Hy 18~
22 A% R 1Y PR A JE dm B RNA, 38 o 5 88 5 [
mRNA 1 3'-JE #7 [X (untranslated region, UTR)H b
BCXF, S A PR ) T Al A A R Y mRINA A
KA SR G ER o WF5R R B miRNA YR8k
5 MR R A . R RE . RS AR 2 A G
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HRE miRNA 7 g vh 2 P L W4 Tife, vl 53k i
AN E miRNA FIEEE miRNA . B0 5] g 711
HilPE miRNA % miRNA mimic 3 55 HAR 2y BE i 42 ]
R PE miRNA (1) anti-miRNA H) 55 HAR 5 S BEZE I R
R 2 Al RBIFSE h S Hh 32 N R R
MiR-223-3p 7 £ CRC 7£ P 1) £ Fh % VIFHEFJ‘E.? Hh
WERRIL, JEHEBAEME 0 AR AR miR-
223-3p i 1 1 1a] X3k HE 2K 14 O3a(forkhead box O3a,
FOXO3a) 3L PR 1l Bl 55 375 510 A W, 3558 9 1Y)
725 FEdR/ N, miR-223-3p i L
] 7% F-HE A1 WD &2 3 8 1 7(F-box and WD repeat
domain containing protein 7, FBXW7)J#T7 H Wil F2 I
XRS5 R 25 72 B, miR-223-3pif
1o #0 [ FBXW7 875 éﬁiﬂ’@ﬂ 1, DA AR A R A X
A TR 2520, AT WL, miR-223-3p Al s i AN [R] Y
Sanm IR R IR VIE A R G YRS I il 7 T O )
miR-223-3p X%} CRC 4 it 5-FU i 24 A4 FHAIL ] it A T
# . AWFIE M miR-223-3p 5 SORBST P #1156
%, #R%Y miR-223-3p. SORBSI %} CRC 4 fifl 5-FU fit
RS, ST NIFSE CRC ALY I 25 T 1 10 25 Wy
SRR

1 HR5FE

1.1 ZARaARFN EZ=iX

A CRC 4fi ffi #k HCT116 F1 SW620., A B I 5z 4
e = HEK293T Ilg H 3¢ [ B Fh 42 5 1 o0 (American
Type Culture Collection, ATCC). Fa4-ILiE . &8 %
MR 2R 0 LA BIA A ™ 5. DMEM I FH 22
R AEY TRA R A . Y 5] Lipofectamine
2000 14 | ZE [ Invitrogen /A ) . siRNA 4 [ |35 34
Hl 253 AR A PR 7 . MiR-223-3p mimic % anti-miR-
223-3p M A TN T B AE DR A BRZA F] . PCR T
Yoy F TR SR A ) BORATBR A Bl . SORBS1HLIAA
B-actin LA H I = JEAEYH ARG RA . ki
TR RAEYFHEABRA A . TRIzol IR F 33
EXEEEARBRA AR . cDNA A BRI &1
A b iE R R AT R A ] o Real-time PCR SYBR
Green Master Mix FIRUE I 2 Bl i 15 56 DR RS 3 5) 62
W A 2R AR (EEE B A IR A R . PR A
M £R (methyl thiazolyl tetrazolium, MTT)I [ Jb &L ik
KPR A BR A F o B9 B Ak 2% & Ot (enhanced
chemiluminescence, ECL)X5I B WALH (#5044
FARARAF . BamH T NYIRENE A A5 te A=A

{AEEOA RN

1.2 GEO ##E3REX
TE 7 i FE K 3% 35 (Gene Expression Omnibus,
GEO) % ¥ J# (https://www. ncbi. nlm. nih. gov/geo/) H' ,

L) “colorectal cancer” “chemotherapy” “drug resistance”

KR BEATR R, JF AR B A BE SR LU 4%

AT . DREEAS R KR/NVEE, 430~100; 2)CRC
£ Yk H FOLFOX 1B 97 7 €5 3) &% & & X

FOLFOX 75 %4677 B W 221 1

HR 8 XA Y7 i R 2 I 00, K O e A5 2] 7 A5 Hi
L BBE A oy R R A L TR B A . R AR 2R
T H GEO2R X i 4 MITC v 2 2 A 7 22 57 Fe iR S
(A B 30, 0 30k 4% 14 158 22 O P<0.05 H.|log,[ 22 S5 4
(fold change, FC)][>0.6. I 4 ik iy A nl fg
AT BURMEAROC i — 2P X & B E AR rh N A A
FRIRH R BsC £ o

1.3 BREENHE

FH 5-FU(25 pmol/L)AFE HCT116 4136 h )5, %
52 wF 2 %% 5% PCR(real-time reverse transcription
PCR, real-time RT-PCR)A; il 41 Jifd H i 3% 15 28 4 3
o B D RE A FE D 19 mRNA K-, #7E SORBS|1
FARWFGE W HAR L . FFdE—25 H 5-FU(25 pmol/L)
REFEHCT116 401 . SW620 4010, 9. 18. 36 h/)5,
43 1) 5% FH real-time RT-PCR I {4 5t B8 2 46 000 248 it
o1 SORBSI i mRNA FIEE [ Ji i F2 3k 7KK o

1.4 TR e BARE EH miRNA

K H 3 MEL AW B A8 4 Targetscan(https://
www.targetscan.org/vert 80/), miRwalk(http://mirwalk.
umm. uni-heidelberg. de/) Fll miRDB(https://www. mirdb.
org/) %t §L [f] H A5 5& K SORBST 1) miRNA 431 #4711
W, 3> %4k P 1500 ) 22 £ miRNA 25 miR-223-3p,
PE—2H 5-FU(25 wmol/L)ALBEHCT116 41 . SW620
A0, 12, 24, 36 hJm, KHreal-time RT-PCR Al
ANHE H miR-223-3p B mRNA FiA7KF .

1.5 st

AR 5 10% IR A4E T . SRR M E R &
100 U/mL ) DMEM 7£ 37 “C. 5% CO, 5 F#i 5%,
B A K WA HCT116 408 . SW620 41l it 425 T
12 LA, 7640 AR5 RE HL Gl A B2 A 30%~40% B,
K FHBRB YL B R, % Lipofectamine 2000 i B 45 5
L SRR

J 52 SORBS1 5 CRC 40 fit 5-FU it 25 1Y % &,
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1 siSORBS1 41 Fl siNC 41, 45 fLJi A siSORBS! 5§
siRNA 4 uL; &7 A HA P34 191t 33k SORBS1 Y i
H(HA-SORBS 1) 4 FIFAYEXT B8 ks (HA) 2, AL
A HA-SORBSI ¥ HA Jii ¥7 500 ng. siNC J¥ 51y 5'-
UUCUUCGAACGUGUCACGUTT-3', siSORBSI ¥
5]} 5'-GCAGAGCCCAAGAGCAUUUTTAAAUGC-
UCUUGGGCUCUGCTT-3',

8 %& miR-223-3p 5 CRC 41 g 5-FU it 25 1) 56
%, BEmiR-223-3p mimic 2 M miR-NC 41, HEFLINA
miR-223-3p mimic 8 miR-NC 3 pL; % anti-miR-223-
3p 1l anti-miR-NC 41, &AL A anti-miR-223-3p 5
anti-miR-NC 6 pL.

FyE— R miR-223-3p & 75 i L [5] SORBS1
45 CRC 4fi ff1 % 5-FU BT 52, % miR-NC+HA 4 |
miR-223-3p mimic+HA 4| . miR-223-3p mimic+HA-
SORBS1 ZH #1 anti-miR-NC+siNC 2H . anti-miR-223-

F1 EHRFERPCR3IYFT
Table 1 Sequences of real-time RT-PCR primers

3p+siNCZH . anti-miR-223-3p+siSORBS12H

YL SR — R4 AL, >R H] real-time RT-PCR
FIE 1 I3 B A SORBST 1) mRNA FIZE [ i 3
KK 5 —EBr 4] 5-FU AL 3 72 h J5 47 MTT 32
e D A LTS 7

1.6 Real-time RT-PCR

fifi H TRIzol 4 HU 45 40 4 U & RNA. ™ 4% #& 1]
cDNA A BCIRR) & U W] 15 8 E 8% RNA I 5% 5%
c¢DNA, fii [f] real-time PCR SYBR Green Master Mix
R &3 SORBST KK o [ 254 95 CHiAE ¥k
5minf5, 95 °CAEPE10s, 58 ‘CiR k305, 72 ‘CHEfH
20s, 40MMEH . FHZENE i PCRACE I RGN G AE
ApAl, 2784315 SORBST IR 1 A X ik &
B-actin ;X IEIE . Real-time RT-PCR 5| )7 5
W1,

EIRZEZ) J¥5
SORBS1 iEln] 5-ATTCCCAAGCCTTTCCATCAG-3'
J 1] 3-TTTTGCTGTTCTCGATTGTGTTG-5'
p-actin 1E] 5-GATTCCTATGTGGGCGACGA-3'
18] 3-AGGTCTCAAACATGATCTGGGT-5'
Ue 1E M 5'-CTCGCTTCGGCAGCACA-3'
2 ) 3-AACGCTTCACGAATTTGCGT-5'

SORBS1: & ILALEH SH3 ZEF A 1.

1.7 EARENTE

WCEE A AL, A AR o 2R e T A B i
H H B, 17 SDS RN M I M BE i B Tk (SDS
polyacrylamide gel electrophoresis, SDS-PAGE) 5, 7E
450 mA 590 min, F TBST 2% i i & 19 75 5%
JBLRE WA B P VRCET P 1 b, 3 BRGTOR U6 B A ke 5
Ye—4t, T4 CPMEFEER, M TBSTZ vt/ 3
W, IMABUR I AR bRIC ) BT, TEE IR T
2 h, JITBST Ze ik a8 1 ECL 1050 A I 2
FUBTRIA K-

1.8 BB ARMRTEEHAZRILEEK

fifi Ff] TargetScan i il miR-223-3p 5 SORBSI 3'-
UTR # w255 1% 4 . 8 1d PrimerPremier 5.0 22 5tk
15191tt, F PCRY 141 & miR-223-3p 45 &7
) [ R #Z 150 bp 9 SORBST 3'-UTR, BifiSHEEE

Wk L PCR 724 ;s R BamH 1 B )] psiCHECK?2
ok, BERREBERC K M . SiAEmE Y)Y Kral
b3zt i PCR 7™ Wy R U) 28 A4 2047 G IOE B VT 5 % il I
PR AL, R H PR TR | R . R 2 A
& JF 3F 47 Bk o LAWY GE B B A R
psiCHECK2-SORBSI 3'-UTR(WT-SORBSI) Jii % h #&
M, WRHESE A A SR RAG Y, ) E R AR R
psiCHECK2-SORBS] 3'-UTR(MUT-SORBS1)JFi i .

1.9 KN RERE DT

FEF HEK293T 400 T 24 LM b, IWBE S50 WT-
SORBS1 1 MUT-SORBS1 43 %) 5 miR-NC 5 miR-223-
3p mimic IFIFEYY; B 48 hn, FHANMIAH IR AE VK
2R A 6 min, 7E 4 ‘CLL 12 000 r/m .0 2 min;
B, e BRSO 2R I 5 25 DR A i 7] 5 10 )
oA P B0 AGE R A 23R WS R, 3 i
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KRG ER AR 1 DO R MR R, TSR X
DGR

1.10 MTT %

FHANAERD T 96 F LR, B 3IANEIL, FRfi
SUMEEFRILR 25 O R BRI RE S A S-FU (20K
I3H0, 1.48, 444, 1330, 40.00, 120.00 umol/L).
A 37 C. 5% CO, 4R 195 72 h, 4% R
PRI INAMTT, 46255354 h )5, A MTT
VRO i, 7RSSR T %% 15 mine FHESARAUAS
I 570 nm P A EEFLIIROGEEAA

111 Geit#hbE

% H] GraphPad Prism 9 {41 T e it22 041, 1t
TR DL B AR v 22 (k) e o 2 2L 1) FE AR I
X e A, () 2H P9 A [ Bk ] 500K FH S R 3R 7 22 7340
AN TR 531 ] — 25 e 3 =2 [) X P 1 EL 382K Duunnettt ¢
kg5, P<0.05 H2: 5 HAA SR L.

24 R

2.1 CRCTAERRKIEZER

GEO it P h 75 2R B9 EIiE 52 GSE69657 FiI
GSE28702. GSE69657 %4 45 IV 2 21 15 3R ik FE A A7
409 1>, GSE28702 %4 5 i 2 41 v 6 ik SE A 528
A, X 2B AR v N A 2 R R 2l 4 i AR 1Y
FENEE S, 53] 22 S RN (2 2).

2.2 5-FU L SORBS1 &KX

22 AR S P AL 5 3 A B 9 DI R 1 S
(SORBSI. SORBS2 Hl CESI). i i X} GSE28702 Fi
GSE69657 544 v FOLFOX 77 % W 25 2H /3 1R
FIR MY 22 > 2 A BE R 47 JE AR 4 (Gene Dntology,
GO)& 407, 45H /R SORBSIAYLIRE W& &
TEAHM- AR 42 . BB BE . SRR R . &
B 3 432 41 2 75 1 (B &1 1, https://doi. org/10.11817/j.
issn.1672-7347.2023.220345F1),,

Real-time RT-PCR 25 il 7R« i 25 pumol/L 4b F
HCT116 41136 h )&, SORBSI mRNA )ik T+H &
He2R KV 545 L F(P<0.001, K1), 4275 SORBSI ]
AE5 5-FUIS SISt A 6. Hik, ZEHEBM/
Pi: 5-FUREMS I 74 SORBS1 i 215 7 M5 5 CRC 41
JAET:, B2k SORBSTAE N HARSEN 7 I 48
9% o

#E— & ] 5-FU(25 pmol/L) &b ¥ HCT116 48 ifg .
SW620 2 Mg A [5] B [6] 5, 2 b 4fl ffd b SORBSI 1)
mRNA P<0.05, [ 2A)FIZE H 5 (& 2B) ) #ik K

W2 FE ., X378 SORBS1 A] it 5 CRC 4 ff %
5-FU BY8UM A 56

%2 FOLFOXMZEHBRIEXZEER

Table 2 Highly expressed intersection genes in the
FOLFOX response group

Gene symbol Gene title

CHURCI Churchill domain containing 1
EPHA3 EPH receptor A3

SORBS1 Sorbin and SH3 domain containing 1
MSRI Macrophage scavenger receptor 1

RDX Radixin

LYVEI Lymphatic vessel endothelial hyaluronan

receptor 1
ADSSL1 Adenylosuccinate synthase like 1
KCTD15 Potassium channel tetramerization domain
containing 15

SORBS2 Sorbin and SH3 domain containing 2
CES1 Carboxylesterase 1

STMN?2 Stathmin 2

CXCLI12 C-X-C motif chemokine ligand 12

CLU Clusterin

AGTRI Angiotensin II receptor type 1
FAM229B Family with sequence similarity 229 member B
AKAPI2 A-kinase anchoring protein 12
ALDHIAI Aldehyde dehydrogenase 1 family member A1l
PDEIA Phosphodiesterase 1A

LMO3 LIM domain only 3

ECHDC3 Enoyl-Coa hydratase domain containing 3
ADHIB Alcohol dehydrogenase 1B (Class I), beta

polypeptide
CCBEI Collagen and calcium binding EGF domains 1
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Figure 1 After 25 pmol/L 5-FU treatment for 36 h, the
mRNA levels of 3 tumor suppressor genes in HCT116 cells

CES1

were determined by real-time RT-PCR

Data are represented as the means+standard deviation, n=3.
**P<0.01, ***P<0.001. UT: Untreated; 5-FU: 5-Fluorouracil;
CES1: Carboxylesterase 1; SORBS1: Sorbin and SH3 domain
containing 1; SORBS2: Sorbin and SH3 domain containing 2.
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2 5-FUAIE9, 18, 36 h/g, HCT1164HEFN SW620 4 H1 SORBST mRNA 1% B R RiAKF i
Figure 2 After 5-FU treatment for 9, 18, and 36 hours, the expression levels of SORBST mRNA and protein in HCT116 and

SW620 cells were increased

A: mRNA expression was determined by real-time RT-PCR. Data are represented as the means+standard deviation, n=3. *P<0.05,

**P<0.01, ***P<0.001. B: Protein expression was determined by Western blotting. UT: Untreated; 5-FU: 5-Fluorouracil; SORBS1:

Sorbin and SH3 domain containing 1.
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Figure 3 Knockdown of SORBS1 gene increases the resistance of CRC cells to 5-FU

A and B: HCT116 cells and SW620 cells were transfected with siNC or siSORBS1. mRNA expression was determined by real-time
RT-PCR (A) and protein expression was determined by Western blotting (B). C: HCT116 cells and SW620 cells were transfected
with siNC or siSORBSI, and then treated with different concentrations of 5-FU for 72 h. Cell viability was determined by MTT
assay. Data are represented as the meanststandard deviation, n=3. *P<0.05, **P<0.01, ***P<0.001 vs the siNC group. NC:
Negative control; 5-FU: 5-Fluorouracil; SORBS1: Sorbin and SH3 domain containing 1; MTT: Methyl thiazolyl tetrazolium; CRC:

Colorectal cancer.

HCT116 SW620
N N
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Figure 4 Overexpression of SORBS1 gene sensitizes CRC cells to 5-FU

A: HCT116 and SW620 cells were transfected with HA or HA-SORBSI. Protein expression was determined by Western blotting. B:
HCT116 and SW620 cells were transfected with HA or HA-SORBSI1, and then treated with different concentrations of 5-FU for
72 h. Cell viability was determined by MTT assay. Data are represented as the means+standard deviation, n=3. *P<0.05, **P<0.01
vs the HA group. 5-FU: 5-Fluorouracil; SORBS1: Sorbin and SH3 domain containing 1; MTT: Methyl thiazolyl tetrazolium; CRC:
Colorectal cancer.
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Figure 5 MiR-223-3p targets SORBS1 gene

A: Online databases predict miRNAs targeting SORBSI. B and C: HCT116 and SW620 cells were transfected with miR-223-3p
mimic or miR-NC. The expression levels of SORBS! mRNA (B) and protein (C) were determined by real-time RT-PCR and Western
blotting, respectively. D: HCT116 and SW620 cells were transfected with anti-miR-223-3p or anti-miR-NC. The SORBS1 protein
expression was determined by Western blotting. E: TargetScan predicts the targeted binding sequence of miR-223-3p and SORBS].
F: HEK293T cells were co-transfected with WT-SORBS! and miR-223-3p mimic/miR-NC or Mut-SORBS! and miR-223-3p mimic/
miR-NC. The targeting relationship between miR-223-3p and SORBS! was verified by double luciferase reporter assay. Data are
represented as the means+standard deviation, n=3. *P<0.05, **P<0.01 vs the miR-NC group; 111P<0.001 vs the WT-SORBSI+miR-
NC group. SORBSI1: Sorbin and SH3 domain containing 1; WT: Wide type; MUT: Mutant; NC: Negative control; UTR:

Untranslated region.
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Figure 6 MiR-223-3p is associated with 5-FU resistance in CRC cells

A: Real-time RT-PCR results showed that the miR-223-3p expression levels in HCT116 and SW620 cells were decreased after
25 pmol/L 5-FU treatment for 12, 24, and 36 h. B: HCT116 and SW620 cells were transfected with miR-223-3p mimic or miR-NC,
and then treated with different concentrations of 5-FU for 72 h. Cell viability was determined by MTT assay. C: HCT116 and
SW620 cells were transfected with anti-miR-223-3p or anti-miR-NC, and then treated with different concentrations of 5-FU for 72 h.
Cell viability was determined by MTT assay. Data are represented as the means+standard deviation, n=3. *P<0.05, **P<0.01, ***P<
0.001 vs the UT group or the miR-NC/anti-miR-NC group. 5-FU: 5-Fluorouracil; SORBS1: Sorbin and SH3 domain containing 1;
MTT: Methyl thiazolyl tetrazolium; NC: Negative control; CRC: Colorectal cancer; UT: Untreated.
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Figure 7 MiR-223-3p via targeting SORBS1 increases CRC cells resistance to 5-FU

A: HCT116 cells were co-transfected with miR-NC and HA, miR-223-3p mimic and HA, or miR-223-3p mimic and HA-SORBSI,
and then treated with different concentrations of 5-FU for 72 h. Cell viability was determined by MTT assay. B: HCT116 cells were
co-transfected with anti-miR-NC and siNC, anti-miR-223-3p and siNC, or anti-miR-223-3p and siSORBSI, and then treated with
different concentrations of 5-FU for 72 h. Cell viability was determined by MTT assay. Data are represented as the means+standard
deviation, n=3. *P<0.05, **P<0.01, ***P<0.001 vs the miR-223-3p mimic+HA group or the anti-miR-223-3p+siNC group. 5-FU: 5-
Fluorouracil; SORBS1: Sorbin and SH3 domain containing 1; MTT: Methyl thiazolyl tetrazolium; NC: Negative control; CRC:
Colorectal cancer.
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