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Abstract

BACKGROUND

As a nuclear non-histone protein, high mobility group
ncleosomal binding domain 5 (HMGND) is extensively

Baishidenge  WCJD | https:/ /www.wjgnet.com

involved in chromatin remodeling and the regulation of
tumor malignant progression. However, its biological role
and molecular mechanisms in 5-fluorouracil (5-FU) resis-
tance in colorectal cancer (CRC) remain unclear.

AlM

To elucidate the regulatory role of HMGNDb in 5-FU resis-
tance of CRC cells and its preliminary molecular mecha-
nism, aiming to provide potential intervention targets for
reversing chemotherapy resistance in CRC.

METHODS

HMGNS expression was detected in tumor tissues be-
tween responders and non-responders to 5-FU-containing
chemotherapy in CRC patients using the CTR-DB data-
base. A 5-FU-resistant CRC cell model was established us-
ing a concentration gradient escalation method combined
with intermittent pulse exposure. Western blot analysis
was employed to compare HMGND expression between
resistant and parental cells. A cell line with stable HMGN5
knockdown was generated using shRNA technology.
The effects of HMGNGb depletion on cell proliferation,
apoptosis, and 5-FU sensitivity were evaluated via CCK-8
assay, EdU staining, and flow cytometry. Western blot and
immunofluorescence were used to assess protein expres-
sion and subcellular localization of key Hippo pathway
proteins.

RESULTS

Compared with the 5-FU chemotherapy response group,
the expression of HMGNS5 in CRC tissues was significant-
ly upregulated in the non-response group. Additionally,
the expression level of HMGND in 5-FU-resistant cells was
significantly higher than that in parental cells. HMGNb5
knockdown markedly enhanced the sensitivity of 5-FU-re-
sistant CRC cells to 5-FU. HMGNb5 knockdown promoted
the phosphorylation levels of the Hippo pathway core ki-
nases macrophage stimulating protein 1 and larger tumor

2025-07-28 | Volume 33 | Issue 7 |



suppressor 1, as well as the expression of Yes-associated
protein 1 (YAP1), and inhibits the nuclear translocation of
YAPL.

CONCLUSION

HMGNS5 knockdown can partially restore the sensitivity of
5-FU-resistant CRC cells to 5-FU, and the mechanism may
be related to enhancing the apoptosis pathway induced by
5-FU and activating the Hippo-YAP1 signaling axis.

© The Author(s) 2025. Published by Baishideng Publishing
Group Inc. All rights reserved.

Key Words: HMGNS5; Colorectal cancer; 5-FU resistance; Hippo
signaling pathway; Targeted therapy
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J% J%(colorectal cancer, CRC)5- #4572 (5-fluorouracil,
5-FU)fit 251 o 49 2 40 5 Ty B B o 5T AL iy R 1) .

V=154
B THMGN5 2 CRC4a fe.5-FU M 25 M 64 B 45 4F ) B
W HF AR, 15 AECRCALTT it 2532 A T FR g &
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A AT vy B 28 Fe Tvey B 4E) Y 2840 P HM GNS & ik
E . R R 3G TR0 Btk b K ek A i
CRC 5-FUt 25 2m e A2 AY ; 38 33 Western blot b4kt 25 2
fo ks Al FHMGNS# &L £ 5 #) AIshRNAH
AMFEHMGNSFE T Uk &, 44 CCK-85: %,
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78, AT RS-FUS R %@, 1833 Western bloth= %,
JE R A M HippoiB ¥4 K 4T 0 & & &k 5 T4 e,
FEAL,

ZE

55-FUALTF v 2848k, CRCAL FHMGN54 £
R Ra B AR % EIA. s, 5-FUM 25 e &
9 HMGNS £k R T4 % A gm i 2 27 &, HMGNS
KB F 3G 5R T -FUM 25 CRCam M3t 5-FU 89 A R k.
HMGNS5 gk Ak i3 4% 3 Hippoifl 2847 i By B v 4m figL,
RIE G, KAPIE A4 BT 169 B AL KT VA& Yes
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* B & 1(Yes-associated protein 1, YAP1)& A, #74)
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Rebk, EAUH FT A 55 38 7R S-FUE 509 8 T8 % 15 380%
Hippo-YAP143 5 #h A %.

© The Author(s) 2025. Published by Baishideng Publishing
Group Inc. All rights reserved.

RBEF: HMGNS; 4 A M J%; 5-FUR 2504 Hippofs 5 id
%, ¥y ig Iy

BOIRE: SRS M4 F A E ANSHR3 Ik £5- A4k
vEvE i} 25 45 F I 5 dm B xT ARG, LR T Ak S A k)
Hippo-YAP14Z 5 4 7 %.

STRSRR: 75245, D22, BHIEHMGNSE385-FUMZLS BipR4miaE
BOBRNIME. (HSRUE A (L Z4E 2025; 33(7): 590-598

URL: https:/mwww.wjgnet.com/1009-3079/full/v33/i7/590.htm

DOI: https://dx.doi.org/10.11569/wcjd.v33.i7.590

0513

45 E 7 (colorectal cancer, CRC)/& 4= ERIE il P B¢ WL
(S R 2 —, LR R FBE T R AE T A R SR
sz JERTSIN, RAEI AR SRAECRCHI WIS WiRG T 7
S T W2 kR, (AT 2451, JCH 2 5- R R g
(5-fluorouracil, S-FU)IfI 2514, CLECABRHICRCIATT 2L
R ERERG 2 —P. SSFUYEACRCIRYT T 2 AE 1)
PI7 25400, e A EEAE FR LA S P i R £
TR A SR R g f 36 5. SR, BB IR TT
NP IR R B, g 2 P T ok 22 b L 7 26 S-F U 2412k,
WIDNABE BE 1688, S-FURBHER RIS . TS
I PR A LA B R SR S5 (1 B MRS X A [
VEF SECT ¥R9T RO R & RS TR, SR EHTS-FU
MR 24 1R 718 s S LR 4%, ok T IT & B R )R T
S, T LT 251 IR ECRC B A AF R A B XL
AR, EE A% R K (high mobility group, HMG)#& [
LR Yt s S A JER IR S 4% I IR R A R e
M EE/ER 2 H) iz 3. HMGE A —2KiEid
5 YT 45 A R A% M TR E PR B R S [N R
BRI EAY. mIE R E (INS(high mobility group
ncleosomal binding domain 5, HMGNS)E A% 5 # &
B GL, FAA MRS AR D RERRIE, BEbE 7w S
2 X I SR B AN B SR im . A R, HMGNS
15 22 B g v R B R A S0 AR 9 e A
WTE . R R AL A KIS 5@ BE (WPI3K/AKT.
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Wnt/B-catenin ) (£ 2E 8T it 2. Hh4h, HMGNSIE ] A il
Tk R T G e I 45 A S T R 4 A TR R LB AR RS,
1fi 2 5 g A7 299 O BURHE R 5T, R HMGNS
TE 2 M ik b () Dh e IR T il e 7, HAECRCH ) HAk
VB S AE 5 -F U 24 11 8 28 v (9 98 ZE AL ) A7) A 8 78
PR, HET I, AT B AER DT HM GNSTECRCH R
5-FUTM 25V i 2 4 S E 7y AL, TR AN
i HRS-FUIM 245 14 3 2G5 CR CEE 3 IR R TG TT R $ A
T JEL A SRS

1 RIS

1.1 A Ja2E 15 DM EMES 35350 F 26 E Gibeo; 5
R MR RN AEXESigma; A 45 H w4l i
ZHCT-8HIHCT-1161 B gL i 28 4 o BHE AT R
] PrEREANMRIEE [ 1(macrophage stimulatory
protein 1, MST1)(abs155521). #iifR{t(phosphorylated,
p)-MSTI(abs172571) Fr M+ 1(larger tumor
suppressor 1, LATS1)(abs147075). $ip-LATS1(abs172461).
PiCleaved caspase 91114 (abs174433). $1% KADPIZHEER
&1 (poly-ADP-ribose polymerase, PARP)${1:(abs155772)-
PiCleaved PARPHI{A(abs132006)1E [ L2 (5 44
FARA PR AT, $1Yes KIEHE [11(Yes-associated protein 1,
YAP1)(ab52771)#HiGAPDH(ab9485)I [ 2 [F Abcam 2>
]; HRPARCHIE P RIgG(A0216). Cy3bric i2EHi %
IgG(A0516). HiCaspase 3PLIA(AF6370). $iCaspase 9
PUR(AF1264). PiCleaved caspase 3PU/A(ACO33). BCA
P (A 5 B #(P0009). Beyo ECL Plusidtiflfr
(P0018S). BeyoClick EdU4H 4 e kil 14771 £(C0078L)
FAnnexin V-FITCANHIE T4 7 £ (C1062M) I H
AR KAV AREIRA ], RNA isolaterifif(R401-
O 1)) [ 7 3 o ME R AR M RHEC BR A W] 100 sl ) &
(4897030001)1 H Ffit-Roche; SYBR Green Master Mixis
FIE(ALHI85) H A 50 1 B RH A PR A F.

1.2 7

1.2.1 CTR-DB#k#% & #-| 5-FU# 25 CRC4E. 2% P HMGNS
FGA: BT CTR-DBEME  (http://ctrdb.cloudna.cn) ik
PAS-FULIT (B FOLFOX4. FOLFIRI. FOLFOXAI
FOLFOX655 7 5-FUMIMI T I 45 Bl i, bR i
A7 RN ALY BB IRE 44X HMGN S 3R TA 22 5.
1.2.2 CRC#m M0 % 09359 55 it 25 PO BE A e My . N\ &5
B 4 ZHC T-8MHCT-1167E 5 10%J6 - i « 1%
HER-HHRNPIMDMEME: R F, F37 C. 5%
CO, MM E IR S FRAR T AT W AR 7%, SR FH IR i 3k
A TRV b o s AL S-F U 25 4 i 3. EAR S 3R 4 R
DAHCT-8FIHCT-116 A5 A4, 5 5cii it CCK-8iE Al
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5-FUXSSEAA - Hi ik BE(ICS0)E. BEJS, #4564
ST 73 SRR FLICSOME 10%3K 5 (1) 5-FUSS 77 3 Hh 8%
F212 h, Z KR AT A R% 2 E R IR AR T 4 el 37
24 h. MR E 2k, EH A AEIEAE S 10% IC50MK
MI5-FURs B R AR K. Bl S B A0 38 nS-F UMK B (5
YOB I ENICS0015%), FEEE FRRIETE, 805
3 mo, FeZ&idk A R e i 25 R AL A A0 i I AF(HC T
8/5-FURMIHCT-116/5-FU), i i+ 5 i 25454 (resistance
index, ROV i 24 4H f ke i /2 75 D). RI = N 24541
IC50{H/2R A4 FICSO 1.

1.2.3 ICSOMEM .2 43 51K 1 X 104N B LEERR-T-96 FLAR,
24 hJE B FE R BE IR 5-F UK FE JEH 1-100 pg/mL),
AR5 %24 h. FFLIMA10 uL CCK-8ik5, 37 CHFE2 h
J, BEARA 450 nmi Kl 7€ W' (optical density, OD)/H,
DAZGPIR B R AR AR AT 2 R AL R 5 1 ) -
587 i 25, 381 GraphPad Prism 8.0112IC501H.

1.2.4 smia sk 4 SEXTHMGNS{IshRN A A (HMGNS-
shRNA)H B AV ARG IR A /M2, K
HMGNS5JshRNAJFFIENBAR TR, B0 IR A
VIR 6] BB (Con-shRINA). 44 7 FRI TR 24 4 Jf 43 31 A
1X 10N /FLEFIF 6FLAR, FR4Ha R B A 80% I, ff
Lipofectamine 30005% 441 7l|(Invitrogen) 73 A HMGNS-
shRNAE{Con-shRNAB AL GL UM rh. #54548 h, i
I RT-GPCRAGIMHMGNS mRNAZKF)FWestern Blot(#5:
MHMGNS5 8 H 7K SIE RS G .

1.2.5 RT-qPCRA&M 3 B & ik : MRNAKHRNA isolater
RFFRIUERNA, ZNanoDrop 200015 i % ), 18 H
Rocheidi #4587 & & licDNA. qPCRIZ W AA R AL 52 ul
cDNA. 04 pL EFIESI4(10 uM) 0.4 pL ROX Reference
Dye. 10 pL2X SYBR Green Master Mix, /52 N 2514495 °C
A2 min, 95 CAEPE10 s, 60 “CiB K30 s, FE404MEHE.
PAGAPDH A 2, K2 711+ 5EHMGN5 mRNAAH
X FRILE.

1.2.6 #Zm a8 5 69 52 : K H S-FUALIRIL G J5 (1) 4 422
FhF96FLHR i, 2359 I CCK-83:ATE dUi: b I 4 e fry 43
FETESL. CCK-8i%: fr4uffulligE(6 h))=, IIACCK-8ii 7
(BT “1.2.37 Y450 nmig £l 2 ODIE, 4iA
M = A FEZHODE/ X HRZ41ODIH X 100%. EdU%: £541
HaliEE6 hyJe, IIAEdUGTI(S0 pmol/L)i# &2 h, B )5 [
SEAAIEZEAL, FHClick M (Click ARic59458 LG4k}
Fric HFE AR, DAPISE Je4ififz. 2t RAdd0 X fL T
TNHLEE, BEATLGE SN LB AU FH 1440 i LA

1.2.7 e A AR g m A MRES-FULL#E24 h
J&, FRFIE 75, 59 Annexin V-FITC/PIXUHLIR 7
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