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[HE ] 2588 KNS —EREEMNK (heterogeneous nuclear ribonucleoprotein K, hnRNPK ) J&—Ffifil 45 5 K
INFEE FTRIERNAZS S, RIS 2R s Btk e B UIAe oG, (HAE LIRS T E T m R A . ARFY B AR
T hnRNPRT LR AR FE T B e S HAE AL . 773k SETRE LML ( The Cancer Genome Atlas, TCGA ) #ll
HNFKIALES (Gene Expression Omnibus, GEO) ##i/E, BAA(F /3 IrhnRNPKIEZLIEE A 2SO A LUh Rk & 5
IERTUG R IEER s SRS 8 i i st A % SV ( real-time quantitative reverse transcription polymerase chain reaction,

qRT-PCR) . NN ( Western blot ) . gl 41k 244 M hnRNPK ZE LA A1 I S A 2 h ¥ 33k 5 K LR MDA-
MB-23 1 HIMCF-741fg 1 TsiRNARE Y, BB 34 5T IEAL (control) | Z5#kfR4] (NC) . FH#k&4 (si-hnRNPK) , K
MG & (cell counting kit-8, CCK-8 ) I 5a e STURA I A0 IEEBE F1 ;. #5iE RNAMIF ( RNA-sequencing,

RNA-seq) ZHThnRNPK & 4 (4= W)= DI AR 5 Sl %, Western blot 5364 (reactive oxygen species, ROS) . N .
% ( malondialdehyde, MDA ) . AWt AL ( glutathione, GSH) . Fe? i &M hnRNPK X ZFET-F B2 m ,  FH1H
BRBETIHIF (ferrostatin-1, Fer-1) Kl IRhnRNPKXTERIET- (W EIZVEAT 5 ilad Western blothillhnRNPK X Wnt/B-catenin
HEEEOARBAEm ., ER: BIRELSGEDERFE IS R B8, hnRNPKAZLAEA S RL 1 (P<0.01) ,

hnRNPK & k4L # B A0SR FhnRNPKAK#iA4] (P<<0.05) ; hnRNPKAEFLIRIE 1L AN b G kR
hnRNPKJ5 ZL IR A IS8 HE J1955% (P<<0.05) ;5 RNA-seqs#T & IEhnRNPK R E 5 HEFET- . T, Wnt/B-cateninfi 5-4%
S WKhnRNPKGE 1 (R JEIE FRROSHIMDA = A: | Fe’ " & SRR ME LA AN AT T (P<<0.05) , HLIKAFer- VAR
il B fF-hnRNPE O EFET- e #EAEH ( P<<0.05) 5 hnRNPK T I 53 Wnt/B-catenin{s 554 518 1 B-catenin, c-Myc# ik
fit, CKla, APC. GSK-3pEEW#KikTHE (P<<0.05) . Z5if: hnRNPKAEFLUR P2 RRIA, MRhnRNPKIHE i1 Wt/
B-cateninf 5 7% Tl MR I FLIR G AN IASSE T, S ZUMR e e R

[ X417 | hnRNPK; FLEREE; RFET:; Wnt/B-cateninf 5 5% S %
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[ Abstract | Background and purpose: Heterogeneous nuclear ribonucleoprotein K (hnRNPK) is an RNA special binding

protein that participates in regulating the expression of related genes and protein translation. It has been linked to the malignant
occurrence and development of various tumors, but its role in breast cancer remains unclear. The aim of this study was to investigate
the effects of hnRNPK on ferroptosis in breast cancer cells and the underlying mechanisms. Methods: Based on The Cancer
Genome Atlas (TCGA) and Gene Expression Omnibus (GEO) databases, hnRNPK expression in breast cancer tissues and normal
tissues and its relationship with clinical prognosis were analyzed by bioinformatics. We detected hnRNPK expression in breast
cancer cells and tissues using real-time quantitative reverse transcription polymerase chain reaction (QRT-PCR), Western blot, and
immunohistochemistry staining diagnosis methods. MCF-7 and MDA-MB-231 breast cancer cells were transfected with siRNA,
and divided into control group (control), empty body group (NC), and interference vector group (si-hnRNPK). Cell proliferation was
detected by cell counting kit-8 (CCK-8) and plate clone formation assays. RNA-seq analysis was applied to explore potential targeted
biological functions and signaling pathways affected by hnRNPK. Additionally, we investigated the impact of hnRNPK on ferroptosis
phenotype using Western blot and commercial kits for reactive oxygen species (ROS), malondialdehyde (MDA), glutathione (GSH),
and Fe™', ferroptosis inhibitor (ferrostatin-1, Fer-1) was used to detect the rescue effect of hnRNPK knockdown on ferroptosis. The
impact of hnRNPK on the expressions of Wnt/B-catenin pathway-related proteins were determined by Western blot. Results: The
bioinformatics analyses indicated hnRNPK was upregulated in breast cancer tissues (P<<0.01), and the overall survival of patients in
the high expression group was poorer compared with those in the low expression group (P<<0.05). hnRNPK was highly expressed
in breast cancer tissues and cells, and knocking down hnRNPK weakened the proliferation ability of breast cancer cells (P<<0.05).
The RNA-seq analysis showed that hnRNPK was significantly enriched in ferroptosis, apoptosis, and the Wnt/B-catenin signaling
pathway. Knocking down hnRNPK promoted ferroptosis in breast cancer cells by inducing lipid ROS and MDA, as well as Fe**
accumulation (P<<0.05). Interestingly, the ferroptosis inhibitor ferrostatin-1 (Fer-1) reversed the promotive effect of hnRNPK
knockdown on ferroptosis (P<<0.05). Downregulation of hnRNPK led to a decrease in the expressions of 3-catenin and c-Myc in the
Whnt/B-catenin signaling pathway, while expressions of CK1a, APC and the GSK-33 complex were elevated (P<<0.05). Conclusion:
hnRNPK is highly expressed in breast cancer, and knocking down hnRNPK promotes ferroptosis in breast cancer cells by inhibiting
the Wnt/B-catenin signaling pathway, thereby suppressing the malignant progression of breast cancer.

[ Key words ] hnRNPK; Breast cancer; Ferroptosis; Wnt/B-catenin pathway
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1.1 FE#H#

MCF-10A, MCF-7, BT474, T47D. MDA-
MB-23 14 L1 5 H R g S0 3% 55 ) (il 22
DUSSZRMIEE , B5RdE . B4R . RPMI-1640%%
k. MCF-10A L 74 HHRANHMER
IRA W H 22 EGibco/AF], si-hnRNPK {2k
RGP RATAY TR (i) B AR
A1, Advanced Transfection ReagentB#% Yid 7|
W 9 SEE ZATA LIFES v, S s & & S g
T B SR A B N (real-time quantitative
reverse transcription polymerase chain reaction,
qRT-PCR) 55| & F H A Takara/Ay v, & FA$2E
B0 & [ pe s LA IR L A IR A
“ [ FPR (bicinchoninic acid, BCA ) a5
& . TRIzolik 7|y H 32 [E Thermo A wl, ZHAIi14L
X7 & (cell counting kit-8, CCK-8) I A k%
AR AE DR A BR A F], Ferrostatin- 114 [ 32 [H
MCEZ A], MDAILH & . GSHIH & MROSIK
& A L s RAEYHERGIRATR, Fe'
PRI A H AR AL AT
1.2 RHBIRIRELF S

JeE 9E HE R 2H 1K1 3% ( The Cancer Genome
Atlas, TCGA ) 7238 e 2k HUsL s 18
hnRNPKH#L 5% 4 2k 8udls , fEHIRIE H P TCGA
biolinksfl T #k Jf-4b B TC G AU 4 1 A 7L
FEbR A FRIKGE R, Hop R REAR LT 1124,

e R FEAR L 124 JE 2 ff Hrstatix L rh iy
Wilcoxon®k FAs 6 7 ki AT 4 it 24 b, &5
1 i ggplot2 6 A s A5 BOH A i A 42 1, i
FIRLEEBHNE ( Gene Expression Omnibus,
GEO) ( https//www.ncbi.nlm.nih.gov/geo/ ) T %%
GSE36295. GSE42568%§ 4l 4 % 5 21 4iis LA
M GSE45255. GSE6903 154 4 /L /715 B
SERE . EHHRIEF M GEO queryfl T 2T
AEPEGSE36295 (PJREEEAASH], ARMPIREEEARS
) FIGSE42568 (RIEFEA 7MY, AR IpRIAEA
1715 ) Bl 5 e AR A9 A FEA I FE I 3R
IRHFE . FFXThnRNPK Y 8 1% 48 ggpubr
2 /N BER FEIET T Wilcoxon R MK B8 . i IR
A ¥ survminerflsurvival i i#£1 7Kaplan-Meier
30T, HEBhnRNPKARZE I8 RIS 22 18 20 A 3 Y 5
HAE) (overall survival, OS) , i ITE A
Bf ) s A A AR, A — SRR IE it 2,
7N BEB RS 1Y A= A7 23R8 4k . 38 i Kaplan-Meier
Plotter ( https//kmplot.com/analysis/ ) #F—E5IE
hnRNPKOG LB 8 2 B AE AR 3R 52
1.3 HHpaIEFR RS

A FLI 9 40 i EMDA-MB-231, MCF-771E
EAH10%I64 175 ( fetal bovine serum, FBS)
1% HHEH RN (WPT) FIDMEM &8 58
SEERE, WET3T C. COMBAEN5%
R R BPI M ALAEFL1.2 X 10°4
AP HEFh T oLk, TRANEALRG BN 50% ~60%
A7 gy o ARl e e Rl U 45, R
H Advanced Transfection Reagent% 4L iz 5] 15
hnRNPK siRNAF4 4 ZMDA-MB-231fIMCF-7
AL, S0 N YA AR H (NC) A
hnRNPK K4 (si-hnRNPK ) . 5448 hJ5
W At R 3 AT S 22 53 B . si-hnRNPKAE T 41
A: 5-UGCCAGUGUUUCAGUCCCAGATT-3'
(siRNA1) Fl15'-CCAAAGAUUUGGCUGGAUC
UATT-3' (siRNA2) .
1.4 CCK-8i&# 2 i 4

BOWH A KIWIMDA-MB-231, MCF-74i g4
2X 10 ALEEFD ToofLAR T, A0 o8 4 B s
YENCHIsi-hnRNPK, HRHEES ML, 96fLik
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JE M APBSE 1k T4, 7290 pLprffds 3 Ik
JMA10 pL CCK-8¥AW, 4r5lF24. 48F172 hiil
AR, BEFRF P EEIR T2 he BRI
BEHCE 450 nmAb WG (D) (B, (R
GraphPad Prismi#F41 43 Hr/EEl, St 25
Fa2E It AR IR

1.5 4R 5E B L0 46 T 40 At 5 A

O AN, R T AT il £ 54
Mo B, PAEEFLT 00041 Kl et o fL i,
37 C. COMBUNECH 5%l 3540 h #5952 7~10 d,
FE W0 IR, 4 30 PR R AT L 1) o R Bk
I, ZOb¥EsE, PBSMPE2I. fIMA4%Z R HIE
[ 15 min, BRI EBIEMA0.2%4, i 55 YL i
Yefe10 min, PBSHWRIUG U T g, M B
WM, AR
1.6 R ARKNAEFRROSKF

I AR 4 DCFH-DA ST I PE 8 A T
FHTCIML G B #2342 B8 0 1 000%% BEDCFH-DA .
LERAEMIE IR, M HH PN Al mL &R
DCFH-DA, 37 CH NI E20 min, MBS
WIGPBSTEL3R, HHE300~500 p LEE AN
B 28 3t U8 RSN AT e T P SR R
1.7  ZARGSHK &

W FL YL Ab B S M AL, PBSTEIIE A
2 M T UE AR 35 i 2 1 R BRIIMES I, 7
ARSI IE R A FN3T CKI ST RE S T R Ik
POE AR, VKIAHCES min, 4 °C, 311 049 /min
2010 min, B EWEWH T SGSHE EIE .
TE 28 AR i B R DU AR AL L 25 e H K (oxidized
glutathione, GSSG) LM, FE96FLA K
UOMABRE B ELRE S, INA150 w LEAS BT K
Rl TAEW, IRA1EZEIRIEES min; JIASO uL
NADPHY W, 1215 S B HEEFR UG £ 412 nm
AEDAE, £S5 minill5E 1K, FLSTR. MR PEFRE
2811 GSH/GSSG [ {254k
1.8 ABIMDAZK F&

W S YL Ab BRSP4 A, PBSITS VRS A
120 pLZE 24 244, 12 000 7/min .0
10 minf_EiF G BCATEIN & B4 FE i 1Y S A
WBE, SR i R UL A5 HL i A LR e, 5

BEAPE . AEE ARG IRE100 C/KIR
IS5 min, ABEH RN, 1000 r/ming.O
10 min, HX200 uL B3EWREINIA96fLAR T, FHBEHRY
M5E532 nmAb#SFLIIDIE, FRHEbniErh 2t 2
IWMDA 12 .
1.9 HpaFe® kFi&im

B 000420 M/ B AL T FofLtl, 7E
37 °C. COMFMEHI 5% IEFAE h i35, e
O BE J S S g R 2k, PBSTHVE4MI3 R . FHIC
MEREFEREACHI T pmol/Li¥ FerroOrange T A Wi ikt
JEHEFE30 min, ZOGREE T DO CIRE
1.10 qRT-PCR#ill B B9EEMRNAZRLKF

FIHTRIZolA R $E BN I S RNA , MR8 S %
SERF A MicDNA, PAcDNAARRR, A ZRE:
YUBITB Green FIREHFATQRT-PCR, SO I 5544
95 °C 30s, 95 °C 55, 60 °C 30s, H:y 1540
W, LAGAPDHYE WS IEN, K22 ME H
F L PR AR R ek . AnRNPKIE R TE 675 | 91857
HAGCTCCCGCTCGAATCTGAT, JZ[i]5 | HF5)
“HCCTCAACTCGCAGTCAAAGTC; GAPDHKE
E5 1951 TGTTGCCATCAATGACCCCTT,
F2 18519141 CTCCACGACGTACTCAGCG.
1.11  Western blot#: il & 8 &k F

M RE 37 5 FE 2 B R L rp A B 5 3, B
THALICE AN TTTE, TR PBSIEUEE B0 LFk I
HW, REAIEDITE . FAHSE A ERBOH &
(#5111 247 )% P lysis bufferZL i . 5 (B0
HilFIPMSF . BERR AN 6] ) PEHUA I SR .
RHBCAZE & & AR G &AWk, Lig
W55 x loading bufferiiz”~), 100 CZ& 10 minfig
R A . S e S RN 3R DY s Tk e i
H7K ( sodium dodecylsulphate polyacrylamide gel
electrophoresis, SDS-PAGE ) , ¥EHEBEER
i — 9 M (polyvinylidene fluoride, PVDF )
b o 5% 2R W fE R T B2 h, iImA—
P (hnRNPK . c-Myc., APC. GSK-3 B ik
W H P Abcam /A A, 1 1 000F5BE; HO-1 .
GPX4., SLC7A11. FACLAHUIAYL I [ 5 H
Abmart/A ], 1:2 000%ikE) 4 CHBELR.
AHRPHRICH) —HiHEIRIRE 1 h, TBSTIEEG N
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AECLAL2E B, BERE UGG TR 5
112 RRARUFEBEKRMhnRNPKE &KL

WA A 2] A 65 CHLAR Hh ik
2 h, 3 WaE A T R A T AT 2 A A
FRALARBE , K52l Z1D) R i AEDTAZE b v it
TrPURAE A, BT IR E AL s, ]
L2 il 3 B AR = IR B AT he S8 inHThnRNPKHT
& (I H ¥ E Abcam/A FH], ab52600, 1 :200)
BEAHR, HRESEYRERCH _PUEE h,
IIADABE IR GL 0, FRANRG R0, Rt
b, WKFEL, fda AP MRS R, s
Y R R0 B SCR B R S DX3004 4
PGHATHERE, BT R4
113 SEitFahiE

THEGORIUX £ s, PR I%00E] ik A
ISTAEAR NGRS, Z BB EC R R 7 2
43#5 (One-Way ANOVA ) , 20 ] 9 9 L35 fdi
LSD-#i% . i fllog-rank#6 5 Ho A hnRNPK ) # 35
ZH AR R IR A 1Y AR A7 i 2 Z IR R R AFTE B 3 2
5, THRAEAPEIF U 22 50 . i Cox LAl
JXUBS: (0] Y A AR A 3 XURS: HE ( hazard ratio, HR )
B, BAAFRT /R AR E, hnRNPKAY AT
WAE R AAs R, W HR=1]2/RhnRNPK [ %
TR DU A A B XU AR ] s HR> 10 37R
hnRNPK [{) & 15175 0 £ 3 S A 77307 0 XU %5 1
RZBAR. P<0.0ShESHGI¥E L. KH
SPSS 26.05K X B A T4 244387, GraphPad
Prism 9.08K A TGE T M2 il 25 AR

2 4 B

2.1 hnRNPKZEZLREFRHRIZIREEETEN
s P

2GS T AT C G AL [R 22 5300 i B8 e TR
TTCGANILEHE E, R4S 4 Fhw UL Rd 41 40
FIE 3 40 20 56 T hnRNPKEFE 5520 14 K [ 31 63K 46
4, {8 FHRIEF B TCGA plot 0k 17 22 55
FrAnFa 2 B T oAk . 454 i /s hnRNPKFEBRCA
(FLM¥E ) . COAD (%5ila¥E ) . ESCA (8%
$ii ) . LUAD (iR ) 558 2 OB Mo vh i

KiIkETIEFHL (E1A, P<0.01) ; W
AU hnRNPK B R I8 B E & A 24U B Fi (&
1B, P<<0.01) ; [AiF49 AGEO%HE 4 GSE36295
MIGSE42568 AL il /NE 5[, Z5 R R,
hnRNPKZE 78 21 20 9 i) 3 3k 7K SF- 558 1F % 41 41
S TE (E1C, P<0.05) , HGSE45255%0
GSE6903 18 Ll A Arith 2k, 45 R o,
T 28 IShnRNPK A 8 # O ST 3 ik 21 3 [a] o 2%
(E1D, P<<0.05) ; Kaplan-Meierfl£k .7,
5hnRNPKAL KB B HAH L, hnRNPKEFRIL R
FHHEWRE (EI1E, P<0.01) ., DL 453
W], hnRNPKIEZLIRE 2 &Rk, HEEBHE M
Ja AN RAH .
2.2 hnRNPKZEZLIREBAL R AMRFETRIE
BT RIEhnRNPKAEFLRE TP O Rk, Iicde
kAT BB A B B 101 L AR g R R A
AT B 5 H bR A, Western blot# il 45
WK, SEEHL (N) ML, AL (T)
HFThnRNPK A il (E2A ) , fiEdl 4l
srgufa 75 B Bwestern blotZhis—3 ([®2C) .
HE— 238 i Western blotFlqRT-PCRAG{IlhnRNPK
mRNA N & FIEFLE 40 ZRMCF-7. T47D .,
BT474. MDA-MB-231H )ik, 450 0K,
H5NIEHFLE L ARMCF-10AM H, FLRIE
41 it 22 F'hnRNPK mRNAFE ik M 85 117K 44 5 2
whn (E2B. D, P<0.05) . VL EZ5HEN,
hnRNPKFEFLR I 2 20 R At Hh At i 3k
2.3 BEhnRNPKIN I 2L Bs 5 40 At 58
PEHEhnRNPKAH X £ IEHK H MDA -
MB-231, MCF-74ifi &, @it 5 YesiRNAFY 2
hnRNPKE AR, FHqRT-PCRFlWestern blot
IR RECR . g5 B8R, 5584 (control )
MYz 3R 4 (NC ) M E, MR (si-
hnRNPK ) hnRNPK mRNA % ik & & H /K i
FEAL, RUIBUREARR Qi) (EI3A. B,
P<0.05) . CCK-8LE&5 /R, SXTHA .,
NCAH A, si-hnRNPKZH 41 it 145 il £ B b o
i (E3C, P<0.05) ; “FARFERESLIR R
7N, rCATCZE A R B R O BT FINC 4 BH i
B (KI3D, P<<0.05) , 5CCK-83L5545 R —
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hnRNPK ZEZLIRE R HIRIER 5 BETEHHEXE

Fig.1 Expression of hnRNPK in breast cancer and its correlation with patient's prognosis

A: hnRNPK pan cancer analysis; B: Analysis of hnRNPK expression in breast cancer tissues using TCGA database; C: Expression of hnRNPK in
breast cancer tissue and normal tissue from GSE36295, GSE42568 in GEO database; D: GSE45255 and GSE69031 dataset analysis of survival
prognosis of hnRNPK; E: Kaplan-Meier curve analysis of hnRNPK in breast cancer.
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Fig. 2 Expression of hnRNPK in breast cancer tissues and cells

A: Western blot was used to verify the expression of hnRNPK in breast cancer tissue; B: Determination of hnRNPK protein expression levels in
normal breast cell lines (MCF-10A) and breast cancer cell lines (MCF-7, T47D, BT474 and MDA-MB-231); C: Immunohistochemistry staining of
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breast cancer cell lines. N: Normal; T: Tumor. ": P<<0.05, compared with MCF-10A.
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A: Flow cytometry analysis of knocking down hnRNPK on ROS levels in breast cancer cells; B: Changes in MDA levels in breast cancer cells after
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FLMR g 8 A 7™ S T 1 e B 1) 0
S T R E BRI BRI A A T
. Bk, 209 SR IR 1) 4 F AR L
M A WS . hnRNPKSE—FP R AR,
JEhnRNPsWE KR — b1, 7EAZEILFE )k
5100 hnRNPKINREE ZR &8, 1A A 196

hE A ] e B N R VR AL . B9 & B
hnRNPKG# 1 545 CLCN3 22 3k 12 1E Jith 978 41 Jif 5
CAFAHEAEH, V5 Pl fuE R FR 2 1 .

Xi%E [ BEEIESELINC00571 7] L 5 hnRNPKAH -
YEHREIDH2 A/, IR = BRI IG I C iff
Yrsg i = BAPEFLIRE I UE R . AR ERA TCGA
FGEO ILHHE 43 & BE, hnRNPK7E ZLAR &
PP FRREE LIH, HS5HRERRBUSHK;

I — 25 1) 2L g T AR Y Bk b AR 41 B 2R 560 31F



942 DNE, F  hnRNPRIFENnt/B-catenin{5 SHESBESHIHI L ARBAEHILT

EI, hnRNPKAEZLIE A SUMAn i = b 2 3R
ik, SEARESR B RN RE LIS
FU, R hnRNPRA 6 L A5 41 i 384 7 i
DI ERFSE s 2B, hnRNPKAE Ay 3L 4 55 3L AR
R . RIREVIMG, WReVE N FLIE 12T
(AT LEE B o

hnRNPs &2 —PMERAMEE, CakMA20
ZFEH, HAEMRNAZ A8 H HEAEH Tpre-
mRNA R E X3, FMmRNAEFEME Y, iz
. RS RS BB WEER . B
K, 9% & BLhnRNPs S5 (1) Ho Al 1l 5% 75 i Jes 4k
FET- S R L E E A . Zhous N AR
TEhnRNPLIE B[] Y'Y 1/PD-L 1, 0450 40 i 4
FE T I 2 SR PE A 51 iR g Fe % 6% . Yang
2 1161 -3 CUL93 3 hnRNPCIZ 2 Ak (i 45 B
JAdea MG AE , PRIERIET KA, B SR
W, SR1M, ¢ ThnRNPK AN 2 5 FL M 2k ot
T KA R R R M AT

i T WF 3T hn RNP K78 37 88 2 98 T Y
YEH, FRATHIHRNA-seq% 4 70 B & Pt AF%
hnRNPK % & ELAET: . W15 545 S,
FEAEPR SN )2 11 96 UE A I hn RNPK S B8 it
AMLROSFIMDAK - T, GSHERIAFEM, £k
FET & AR AL L 3k B A o ik 48Uk SRR AE
PR HEAN AT, A e H KA A A 4
(GPX4) FTiEse . gighisis . IRMiEsE
=R T G AR R ) R A AT R
REBEYIARE Y L AHIESER ] Western blotk il gk
FET- I HSLCTA FIGPX4RYFi5, K Ik
{EhnRNPKF:2SLC7A 11 FIGPX44E [ 335411,
125 H Wrhn RN PR ZL IR 40 J 2k st T H bt HAT
P . E— AR R hnRNPR X L0 40 i 42
FET 520 S LML, A 5% R F Fer- 1 2b B 240
e, & BFer-17] LA &0 3 F5 hnRNPK ST 2
JMRAET- AR ER . DA B 45 SRR B hnRNPK R
I AR TR T I 41 ) 2L i A L P 5

98 1 &P, hnRNPK 5PROX1AHH {E
FH#40E Wt/ B -cateninfg 5 %% 518 B A€ VEFL IR
WEA AR B R 55— T sE 0 iE S Wt/
B-cateninill i 1l A2 5 hnRNPK UK 3l 1 3k £

S A b g g R R Mk A 0 . Wt
B-cateninif B¢ 7E N K AE ) 2 A7, H R
WS SE k. dERE . B EEE
D7 A 1 FURE R — A PR s
H5Wntf5 55 Sl EH LN EE, 257K
FERAE . R . S RO B R T RGN 24
e 23] B_catenin @ iAW B HIAZ O A R,
APC. GSK-3B . CK1 o B &Y,
B-catenini i I H5E T IiES> To-Mycik, 25
HHFE SR, T #RFThnRNPK 5 Wt 763,
BRI R C R, AR & LA IlihnRNPK i
AR E A YIAPC, GSK-3B . CKI1 o JEAL,
0% 440 i 5 B-catenin A [ B REARAE T, 3075
Wnt/B-cateninfs 5% T35 1

LR LT, ARSNGB 2 A A
JZTE L hnRNPKAEFL R h 2 | Rk, @ik
hnRNPK il L AR I8 20 A s i, AR FHAILE) T Ag
JSEhnRNPKGHE 33 J#6 Wnt/B-cateninii AL 1 41 iy
BRICT-HCBT, SF e k2L B A B e . AR
W52 BThnRNPK AJ GBS £ 48RP0 TR 42 I 45 7L
TR AR, i T RN S5 50 E
hnRNPK i L B R A0 T~ M it Je i) HL AR 437l
HilA R — R &

MM RER: IraEE AR
Mz,

EETTIAERR: D/ 2% BRI, AP
W, 5 T el g ke e
s Aot WUE MCRREEYE; ER . AVEA
SEOVHTs AR, SCHRIMAT S, B, %t
SCE, BUCCE, FRtETE,

(& % X W]

[1] BRAY F, LAVERSANNE M, SUNG H, et al. Global cancer
statistics 2022: GLOBOCAN estimates of incidence and
mortality worldwide for 36 cancers in 185 countries [J].cA
Cancer J Clin, 2024, 74(3): 229-263.

[2] WANG Z L, LIS Q, XUF, et al. ncRNAs-mediated high
expression of TIMM8A correlates with poor prognosis and act
as an oncogene in breast cancer [J]. Cancer Cell Int, 2022,
22(1): 177.

[3] GADALETA E, THORN G J, ROSS-ADAMS H, et al. Field
cancerization in breast cancer [ J | . J Pathol, 2022, 257(4):



(P@BAER L) 2024475534555 101

943

[4]

[10]

[11]

[12]

[13]

[14]

561-574.

SUI S'Y, XU S P, PANG D. Emerging role of ferroptosis in
breast cancer: new dawn for overcoming tumor progression [ J | .
Pharmacol Ther, 2022, 232: 107992.

LEI G, ZHUANG L, GAN B Y. Targeting ferroptosis as a
vulnerability in cancer [ J ] . Nat Rev Cancer, 2022, 22(7):
381-396.

WANG Z Y, QIU H, HE ] B, et al. The emerging roles of
hnRNPK [ J ] .J Cell Physiol, 2020, 235(3): 1995-2008.

ZHOU W W, JIE Q L, PAN T, et al. Single—cell RNA
binding protein regulatory network analyses reveal oncogenic
HNRNPK-MYC signalling pathway in cancer [ ] ] . Commun
Biol, 2023, 6(1): 82.

LEE W J, SHIN C H, JI H, et al. hnRNPK-regulated
LINC00263 promotes malignant phenotypes through miR-147a/
CAPN2 [J ] . Cell Death Dis, 2021, 12(4): 290.

MUCHA B, QIE S, BAJPALS, et al. Tumor suppressor mediated

ubiquitylation of hnRNPK is a barrier to oncogenic translation
[J].Nat Commun, 2022, 13(1): 6614.

LIY X, YANG Y, MA Q, et al. HNRNPK/CLCN3 axis facilitates

the progression of LUAD through CAF-tumor interaction [11.

Int J Biol Sci, 2022, 18(16): 6084-6101.

IWABUCHI E, MIKI Y, SUZUKI T, et al. Heterogeneous

nuclear ribonucleoprotein K is involved in the estrogen—

signaling pathway in breast cancer [ J | . Int J Mol Sei, 2021,

22(5): 2581.

GALLARDO M, LEE H J, ZHANG X R, et al. hnRNP K is a

haploinsufficient tumor suppressor that regulates proliferation

and differentiation programs in hematologic malignancies [ J | .

Cancer Cell, 2015, 28(4): 486-499.

XU Y J, WU W, HAN Q, et al. Post—translational modification

control of RNA-binding protein hnRNPK function [ J ] . Open

Biol, 2019, 9(3): 180239.

X1 Z H, HUANG H H, HU J, et al. LINCO0571 drives

tricarboxylic acid cycle metabolism in triple—negative breast

cancer through HNRNPK/ILF2/IDH2 axis [J1.1J Exp Clin

[15]

[17]

[18]

[19]

[20]

[21]

[23]

Cancer Res, 2024, 43(1): 22.

ZHOU X M, ZOU L B, LIAO H Y, et al. Abrogation of HnRNP

L enhances anti—-PD-1 therapy efficacy via diminishing PD-L1

and promoting CD8" T cell-mediated ferroptosis in castration—

resistant prostate cancer [ J | . Acta Pharm Sin B, 2022, 12(2):

692-707.

LV Y, TANG W T, ZHANG Z Y, et al. Cullin-9/p53 mediates
HNRNPC degradation to inhibit erastin—induced ferroptosis

and is blocked by MDM2 inhibition in colorectal cancer [J].

Oncogene, 2022, 41(23): 3210-3221.

ZHANG C, LIU X Y, JIN S D, et al. Ferroptosis in cancer

therapy: a novel approach to reversing drug resistance [ J ] .

Mol Cancer, 2022, 21(1): 47.

CHEN X, KANG R, KROEMER G, et al. Broadening horizons:

the role of ferroptosis in cancer [J] . Nat Rev Clin Oncol,

2021, 18(5): 280-296.

ZHU L Z, TIAN Q, GAO H, et al. PROX1 promotes breast

cancer invasion and metastasis through WNT/ 3 —catenin

pathway via interacting with hnRNPK [ J | . Int J Biol Sci,

2022, 18(5): 2032-2046.

LIU H F, CHEN X H, YANG X ], et al. Involvement of the

Wnt/B-catenin signaling pathway in the heterogenous nuclear

ribonucleoprotein K—driven inhibition of proliferation and

migration in head and neck squamous cell carcinoma [Jl.

Oncol Lett, 2020, 20(6): 394.

YUFY,YUCH, LI FF, et al. Wnt/ B —catenin signaling in

cancers and targeted therapies [J]. Signal Transduct Target

Ther, 2021, 6(1): 307.

LIU J Q, XIAO Q, XIAO J N, et al. Wnt/ B —catenin signalling:

function, biological mechanisms, and therapeutic opportunities
[ J ] . Signal Transduct Target Ther, 2022, 7(1): 3.

XU X F, ZHANG M F, XU F Y, et al. Wnt signaling in breast

cancer: biological mechanisms, challenges and opportunities
[T1 . Mol Cancer, 2020, 19(1): 165.

(ki H 3. 2024-06-11 &[5l Hi]: 2024-09-11)

(TSR )



