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(WZE] TE5EM: SRR MR AR RS ®, 5
JHRE A W2 R AR DA G o B/ RNA - (microRNA, miRNA) 7] Rd i 545 (i
RNA (messenger RNA, mRNA) 254G A4 I A iR gt . Aioe B 7EiR
7% miR-107 #L 1] #1 A8 iZ [F PR 1 1 (naked cuticle homolog 1, NKD1) =%,
Bigin A AR A S A R A D FE FIBLART . 75 5% R A TNM Eidi 246 NKD 1 7
FURIEA LA (n=1 095) FUESSALUWEAR (n=403) HI3RIK, /-HTNKD1 %Kik
HREWUS A [ 2024 4F 6 H—2025 4F 6 A 157 H ER R B
[ G oy SRS AT & A0 A FIHEBR br o 28 8 W ZLIR IR 4 20 S S5 2 LR AR
SR FHSEI 8 e J e s SR A s S W (quantitative real-time PCR, gRT-PCR) Fl4E
B ER IR (Western blot) 460 464 NKD1 7EFL IR 4 240 R P i ik .
¥ 3 NKDI F 44K (siNKD1), RNA-seq /Ml NKDI &4 19 LE )27 D fig
{557 S9m M, Western blot 7561 NKD1 X Wnt/B-catenin i 1% M S AL iR 1k
520 o ) R A R [ 3 32 35 R 4% 70 M1 (weighted gene coexpression network
analysis, WGCNA) i & TCGA H1 GEO #i 4f J72 b 15 L Mg i ¢ 20K 26 19 4% .0
miRNABLE; SR AELAE Y5 B 2F50R TargetScan, miRWalk il 5 NKD1
FEAHSEAI miRNA; FFH TCGA #1 GEO $4i 122 & A= 7743 Hr BB miR-107 7 LIRS
YR SO E TS 52 ;. X ER B 2 BT 30 iE miR-107 FINKD1 (448
a] o & 3 a5 W B 4L B 7E MDA-MB-231 41 Jitd 5 43 5 5% 4% miR-107 mimic .
miR-107 inhibitor, Western blot J5 kil NKD1 38 ik M 40 S AL s Rk K F . A
W4T B ER R R E GG EIZ A S (45 : KYLL-2022-0514), 4558 :
TNM $dl R 456 A0 AZRBIFSE 1) 10 B ZLAR I 21 20 % 10 il 53 AL SVREAR 3BT B
NKD1 7EFL IR A 2P IR 3k B 5 B AN R UG 2 MAH5E; RNA-seq 74T & HL,
W Ik NKD1 5 25 & 4 Wnt/B-catenin {5 5 % 5: 38 F& Fl 4 AL W R TL L I, Western
blot 45 5 iR, MU NKDI AR #F Axin F&f# , 3471 B-catenin FI GSK-3B & I 3534 ;
GSEA BHE MM BN, WK NKDI ¥ c-Myc #1 IDH2 & (1 #2355 A LB ki
il 7] (IACS-010759) &Ml AMAIGEE , A sINKD 1 ZH X6 41 1 52 114 100 ol 3k
FA A (P<0.05), WGCNA 73T 7R, TCGA-ME brown 1 GEO-ME blue
FEH 5 LRI R ARG, W PR SRR P 4B i, $19) NKD1
MMMMﬁmRN7ENMM%ﬁ%mRHW%LIAWf B oy M 3
W, HIERWALMLIL, FUREAL T miR-107 B3R5, H5REHE A RAE
(P<0.05) . mxﬁ%%ﬁ%ﬁl*%ﬁimm1mﬁﬁwm%ﬁﬁNmn%ﬁ,
miR-107 5 NKD1 ik B HAHSC, SxFIRAIA L, Frl%E U miR-107 inhibitor £
4 A AL R ALK SR %,  {H 277 % miR-107 inhibitor T sINKD 1 2H 41 i 42 (LB
ALK A T (P<0.05)., 4538 : miR-107 53 4 16 30 ) NKD1 375 Wnt/g
-catenin {5 5% Tl MR E LR AN i e kA S AL R AL

(k@R ] SLBifit; miR-107; NKD1; FLIEJE; Wnt/B-catenin {55 5%
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[ Abstract | Background and purpose: Mitochondrial oxidative phosphorylation is a key energy-generating pathway and is closely
linked to aggressive biological behaviors in invasive cancers. Micro RNA (miRNAs) regulate tumor cell metabolic reprogramming
and cellular functions through messenger RNA (mRNA) targeting. This study explored how microRNA-107 (miR-107) modulates
mitochondrial oxidative phosphorylation (OXPHOS) in breast cancer via targeting naked cuticle homolog 1 (NKD1). Methods:
NKD1 expression in breast cancer was first assessed by analyzing public databases (TNM) and its prognostic significance was
evaluated. Additionally, breast cancer and adjacent normal tissue samples were retrospectively collected from patients who
underwent surgical resection at the Department of Surgical Oncology, General Hospital of Ningxia Medical University between June
2024 and June 2025, following predefined inclusion and exclusion criteria. NKD1 expression in clinical tissues and breast cancer
cell lines was validated by quantitative real-time PCR (qRT-PCR) and Western blot. We then constructed a stable NKD/-knockdown
cell model. High-throughput RNA sequencing (RNA-seq) was performed to identify altered biological pathways upon NKDI
depletion. The regulatory effect of NKD1 on key proteins of the Wnt/B-catenin pathway and cellular oxidative phosphorylation were
confirmed by Western blot. Weighted gene co-expression network analysis (WGCNA) identified core miRNA modules associated
with breast cancer phenotypes from The Cancer Genome Atlas (TCGA) and Gene Expression Omnibus (GEO) databases.
Bioinformatics tools (TargetScan, miRWalk) was used to predict potential miRNAs high correlation with NKD1. Pan-cancer and
survival analyses was used to reveal the expression and prognostic significance of miR-107. Dual-luciferase reporter assay was used
to verify miR-107 directly targets NKD1. MDA-MB-231 cells were transiently transfected with miR-107 mimic, miR-107 inhibitor,
or co-transfected with miR-107 inhibitor plus NKD1 siRNA, and oxidative phosphorylation levels were assessed by Western blot.
This study was approved by the Ethics Committee of General Hospital of Ningxia Medical University (approval number: KYLL-
2022-0514). Results: Bioinformatics database (TNM) combined with 10 paired tissue samples analysis revealed that NKD1
expression was downregulated in breast cancer, and its low expression was positively correlated with favorable patient prognosis.
RNA-seq analysis further demonstrated that NKD/ knockdown significantly enriched pathways related to Wnt/3-catenin signaling
and oxidative phosphorylation. Western blot results indicated that depleting NKD1 promoted Axin degradation, increased the protein
levels of B -catenin and GSK-3B, and upregulated c-Myc and IDH2 expression. Treatment with the inhibitor TACS-010759
suppressed cell growth, and this inhibitory effect was partially reversed when combined with NKDI knockdown (P<0.05). In
addition, WGCNA analysis showed that the TCGA-ME brown and GEO-ME blue modules were highly associated with breast
cancer phenotypes. Combining the above modules with database analysis shows, miR-107 was predicted as a potential upstream
miRNA targeting NKD1 and NKD1 is negatively correlated with miR-107. Compared with normal tissues, elevated miR-107
expression in breast cancer correlated with poorer patient prognosis (P<0.05). Dual-luciferase reporter assays confirmed that NKD1
is a direct target of miR-107, and the expression of miR-107 is negatively correlated with NKD1. Moreover, compared with the
siNKD1 group, oxidative phosphorylation levels were decreased in cells transfected with miR-107 inhibitor alone, but partially
restored in cells co-transfected with miR-107 inhibitor and siNKD1 (P<0.05). Conclusion: miR-107 promotes breast cancer
malignant progression by targeting and inhibiting NKDI1, thereby activating Wnt/f -catenin signaling and enhancing oxidative
phosphorylation in breast cancer cells.

[ Key words ] Oxidative phosphorylation; miR-107; NKD1; Breast cancer; Wnt/B-catenin pathway
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phosphorylation, OXPHOS) 7E i g} v & #
EEAER, IR SER ) S8 O 1 e 20 B AR A5
SERATE G S, BESRZR R OXPHOS A e 4l g
AR, PE— R BERRR A AR K B
PEAER, OXPHOS Y5 WAL B SE 5 3L 1R
PEERE TR 25 MRS UIAH o6 0 SR,
OXPHOS M FHLl M AR e 4 i, o2
Ak 4% RNA 5 Wt {55 5% 3 % 19 52 BAE 7R
PR G A (B IR AR AR

Wnt/B-catenin {5 554 il # Z MG £ &
ARSI EE T N, S5k kKREY)
D WA R A 1 (naked cuticle
homolog 1, NKD1) 128 Wnt {5 554 538 % 171 4
¥, i id EF-hand Z5 #4305 Dvl & 454 FH
15 B-catenin 7EARMIAZ N FRER 7. NKDI ok B4
TESZ ] 3% B-catenin A HELRRL AL W& i
AU RTIBEST ) KB, NKDI 2w = A4 0
B (homoharringtonine, HHT) 24§ ¥ ¥ 5.,
HHT 38 i3 4 ] NKD1/PCM 1 {5 S5l 545 B
200 B SRS BELAE AN T2 2k 5 NKD i aet 7 1] 45
Wnt/B-catenin {5 5% T30 AL U 245 11 1 90 4 o 1
g O WS R IR NKDI A A FE L g 45 HAh £
Ffr W i Fp R S R A R R
ZEhE s WE AR [, (0 NKD LR b A0

OXPHOS Bk Ifii 5 M L A A 5 e VR HIMIL Y v
A

g S % B, M/ RNA (microRNA,
miRNA) 78 40 i TR A/ FE T e & A i 28
KHEE , miRNA il & 5 # L K mRNA (1) 3-UTR
Uiy B ANES G, A ] mRNA B9 ol 48 1 HL R
fif, k¥ %G 56 )5 U8 5 /E H o microRNA-107
(miR-107) 7EZFEsEh 22 FRLk, HiEd
A 5 B I A A D D7 TR A3 B i M g ok R e
miR-107 | 3# FGFRL1 i 11 JE /)N 41 i Jii 98 () 2% 1
#a%E 75 miR-107 #1 i) SNCG #17# ERK 1/ERK2/
NF-«B {55 5% S 15 2% 11 s iR 40 it g i A% A1
I K - 1 i %% fb (epithelial-mesenchymal
transition, EMT) %4 "' o] WL, miR-107
A A A 0 ) 22 SRR 5 e S AR
IR A M AR A7 28 . {H miR-107 J2& 7538 i il
AF OXPHOS U e SR ah LR SR 2, BT I
FLHAEYE . AR B AR 78 miR-107 38 12 #1041
il NKD1 7845 ZL B 9 40 e OXPHOS 19 4Ll
SRR AFRTE FUME P AR AT A P AL 1
FHER LIS

1 BRI

1.1 EFERFISHR

W fE 2024 456 H—20254F6 A, TRERIK
2 B B IRg AR TR VIR ) F LRI AR 1 i
SR B IFHHBREAR . BENARUER . O Wi
AR AR N FLIERE ; @ i 18~70%; B
% [ 75 # b R U AE 41 (Bastern Cooperative
Oncology Group, ECOG) 114r<1; @ K#EZAE
ity s @ WEIAE A= ™ H o HEBRbR
R O B TCEEGIN ) H e G EER; @
A EPE I 5 O EIRIT I A E (R
JE IR o AR AT B ERR S BIE RS
PR Bt (fe P45 . KYLL-2022-0514).

NIEH FLIR b 2 41 i 22 MCF-10A & A\ FLIR
S 2 MCF-7, BT474. T47D. MDA-MB-231
W ) e [ R 2 g MR % S ) DR 2 D 25 20 L
DMEM £ 7% 3£ (11965092) . 1640 &5 # it
(61870036) . Jii4- 1% (AS670701) . HEE M
BT ZIRAW (15140-122) 09 [ 25 Gibeo 24
7], miR-107 mimics. miR-107 inhibitor. NKDI
BN THEF Y] (si-NKD1) . NKD1 it ki K 5
Y. miRNA 5EEE A & (E608006)
HAETAY TR (LE) ARAH, Advanced
Transfection Reagent B % 447 (AD600075) I
H32E ZATA LIFE A F), S stk S SEmd e
NG SER AR VAR & (RRO36A) W H
H A Takara 23 7], #H H4&BGLH & (KGP250) |
41 JE 3 F0R 7 & (cell counting kit-8, CCK-8;
KGA317) 14 HVTAREEA Y AR B A A BRA A,
TR THR  (bicinchoninic acid, BCA) # i3
& (23225) . TRIzolidi| (15596018) a3
Thermo/A ], IDH2 (R24654). c-Myc (R22809) .
B -catenin (R22820) . Axin (R23574) . GSK-3p
(R22868) HLAARIE [ LR IE GEAE M ARAT PR UL T:
NHE), NKDIHik (AF4346) Wy HITHREREY)
W A BRZA R, GAPDH (abl181602) #ifk
W HICHT (B R ATRATF.
1.2 &9EBEEIRRBR ST

TNM % §i& 2 (https:/tnmplot. com/) #6; il
NKD1 FEFLIREE LA (n=1 095) Ffm 7440
HEA (ni=403) BYFRIK, 738 NKD1 RiL5EH
UG A SEME . R0 UCSC $di )% (http://xena.
ucsc.edu/) B IR BGZ 68 AT B, Je e LR
7H[&l3i% (The Cancer GenomeAtlas, TCGA) #HL
LR 9% miRNA 08 A1 RNA-seq B0 , 150 B5 5L
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2% ik B ¥E £ (Gene Expression Omnibus,
GEO) % ¥ % GSE37963 4K Bt 7L Jif 8 % % 41
miRNA &8 fF i 5 s o R EF
“clusterProfiler” L6 NKD1 AR 3 3[R ik & rp a7
BN 53 R AR IAFEA L 1T GSEA 0¥, 3k
7 B A 50 3 50— 1k s % 70 % (normalized
enrichment score, NES). MIAIER LK W25 53
Br (Weighted Gene Co-Expression Network
Analysis, WGCNA) Fhy gt PR 3 3k K] 2% 1 5%
SR R A A miRNA i, fEFH RIS
“limma” @ #1 “DEseq2” i, DA |log,FC>1|#l
FDR<0.05 fifi %6 2% 5+ % 15 miRNA, i FH7ELAEY)
5 B 25 i miRWalk  (http://mirwalk. umm. uni-
heidelberg. de/) i Ul # [a] H 45 3 K NKDI 1)
miRNAs 7>, 5 TCGA F GEO $itfs % i 1 e £
I 2% 5 miRNA #E17 Venn 7087, 8 fe L
W] NKDI 1 miRNA & miR-107, % TargetScan
(https://www. targetscan.org/) 43 At % Ik NKDI I
It miR-107 1 45 5 PEBE . Pearson 43 #7 NKDI 5
miR-107 YA CAE
1.3 BERANFTH

T 2o IR 2 e b R e IR A AR R, R
Advanced Transfection Reagent 5% 4% i | NKD1
siRNA #% ¢ 2 MDA-MB-231 41l fifg , & %f 41
(control 4 ) . siNKD14H, $ZHURNA J5 1l HEK 7
Ty XEWEREE . RA
DESeq2 83 Wi sk gl 22 7 3R KL, e b
N £ S5 E (fold change, FC) =1.5 H. P<
0.05. 8 JLAnrAS g 43 #r i 2 B e A, RS
BRI R 20 75 SAE L B 3 M 2 R 0 0 i
I3
1.4 WHpFERES4A

MDA-MB-231 4l i #% 1.2x10°/FLIZEFI T 12 L
M, G BE RS B 2 50% B, >R H Advanced
Transfection Reagent } NKD1 siRNA [ o] #4 YL 28
i rp, WX ARZH (control 4H ) . siNKDI1 41,
48 h JE AN T SR SR 50E . BT I 2 miR-
107 mimics, miR-107 inhibitor K B 4 it #8 it
B, Rl e =AM . CHIRE NKDLEK G
miR-107 X} 41l } OXPHOS {5 Wi, % X} f 41
(control 21 ) . siNKD1 Z41 . miR-107 inhibitor ZH .
siNKD1+miR-107 inhibitor 41, ¢ ALILHE YLLK,
W e G0 5 B i 3 DN [A) Ll M) e e 2 At (4%
8 L), 48 hAEHE LS A, 18 i) SER)E &
S R A i EE [ V. (quantitative real-time PCR,
qRT-PCR) FIZE [ BNk (Western blot) Filll

RNA FIXME FH K.
1.5 Western blot#&il| & B &KX

AR A LA DTTE , I AT B TTTE 7
(radio-immunoprecipitation assay, RIPA) i fif] %4
i VAL 23t 20 1) 4 i P R BB 4 R R
F, BCA 8 [t bR il e 25 IR B . 4% L Ao]
TN 5 1A 22 il i ) s R R ot 2R A 7 SR PR s T
iz Bt B H, UK (sodium dodecylsulphate poly-
acrylamide gel electrophoresis, SDS-PAGE) 77
HA, ¥HEAVIRES 2R W R
(polyvinylidene fluoride, PVDF), F 5% i g4
W2 R AR R B 2 he # BB UL Fm A
NKD1. c¢c-Myc. IDH2. B-catenin, Axin. GSK-
3PP (R BELL 1:1000) 4 °Cild & LB,
TBST iR/ A P T=i N & 1 h, J
TBST ¥ B J5 hn A 34 5 L 4k 2% & Ot W
(electrochemiluminescence, ECL) A7 5EM 1%
BRI, L GAPDH b NSl £ 1 it (1 3655
IKF-
1.6 gRT-PCR# miRNA B mRNA 31k

WA g AL 20 i 5% A LR B A R 30T A
B, 1 FH TRIzol 277 # Bt 24 U1 4 i 5L RNA,
% M8 cDNA Sz 5% 5% 30 ) &K RNA 2 8% 5%
cDNA. Ll cDNA Mt , 2R &5 1
miR-107 FINKDI 3K . miRNA R &A% 95 °C
180s, 95°C 10s, 60°C30s, 72°C 15s, fH¥H
457; 95°C 10s, 60°C60s, 97°C15s, fEI1
X . mRNA JJj %1 : 95°C 30s, 95°CS5 s,
60 °C 30 s, L4 40 NEER . 235 LA Us Al
GAPDHAERINS LI, RA 274N B L
A RN . SIPHIILER 1,

®1 EESIMF

Tab.1 Gene primer sequence

Gene primer Prime sequence (3'-5")

miR-107-forward ATGATGAGCAGCATTGTACAGG

miR-107-reverse GCAGGGTCCGAGGTATTC
NKDI-forward GCCTTGGTGGTGTATGAGAG

NKDI-reverse CTGGTAGAAGTGGTGGTAATGG

GAPDH-forward TGTTGCCATCAATGACCCCTT
GAPDH-reverse CTCCACGACGTACTCAGCG
U6-forward TGCCCCACATAATGCTACC
Ub-reverse TATGTCCGTCTGTGGAAACC
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1.7 CCK-8#il4HpatLsEE /1

ORT i A= 4 11 1 45 41 MDA-MB-231 4 fifd 2
FhFoofLt, s ANEFL, PBS#E TEM.
41 o 05 BE J5 o A OXPHOS #111 #il %] (IACS-
010759, 1 pmol/L), 437l T 24, 48, 72#196 h
FEBRANMG B W, A CCK-8iK5 20 uL, Th%
FEAE TR 2 ho (H FHEEAR N E 450 nm %1 Ak
AL (D) {E, hlaidihs, 1
T A %
1.8 IR EEREIR

FIFH NCBI & 2 3R B NKD 1 JE F ¥ 51, 18
if RNAhybri d2.2 3% {4 #il )1l miR-107 5 NKD1-3'
-UTR MR FE LS G i o Fe) A 3 00 465 A5 11
Hf £ (pmirGLO-NKD1-WT) ik, HHE4E4
it RS Y, WHER AR (pmirGLO-
NKDI1-Mut) Fifi. % HEK293T 41 it T 12 fL
¥, ¥ NKD1-WT HINKD1-Mut Fi 5% 4% % HEK-
203T 4, [A) A 5 miR-107 mimics A1 H 1 % B8
(mimics NC) #Ef73LFEYy 4RZeH53% 6 h J5
JDMEM 58415555, 48 hm vk 24w, Uk
ERBURIL, Hi RSN FR AT B DR A D7) &
SR v 1WA DA O e 3 P A - [ A
KRB DO CR BT, TR ARXT
DECHREL
1.9 Zit=z4abE

¥ Jl GraphPad 9 F1 IBM SPSS 22.0 %k fF 47
Giits o, IESTHRERD xas RoR, P
FLECR e/, FeX iR B A5, JEIE
A5 AT P A ST AR HE R HTAE 224 Mann-
Whitney Ut 40 (BRAIRG S ), £ds i fig (g
SAOPEEIRE ) Fow, ALRI2E 5 LSRR PR
o K KHEHR a=0.05, KFAXUMRL, FFreg
P25 HAE G P, ZHELECR RN R
20T (One-Way ANOVA ), 2 [] P 45 LL 4 fdi
LSD-t1k, P<0.05 hZERAGITFE L.

2 4 3B

21 NKD1ZEZBREHRRRIEZESEETFEE
GiEPS

g9 N TNM i #i4E  (https:/tnmplot.com/) 43
Mrési s, NKD1ZEFLIREA S (n=1095)
BOEHHA (n=403) fK3KiE (Kl 1A, P<0.01);
R 4 GSE16446 % 4iE 45 2 il AR A7 h &, R
NKDI1 I £k B H W5 2 (K 1B, P<0.05).
Western blot 55 W7~ , 5 AIE & ZLAR I 52 4l i
MCF-10A #f ., NKDI 7¢ 3L i % 40 il T47D.
MDA-MB-231, MCF-7, BT474 W £ ik T ¥
(E10).

AR LA 10 X ZLRRIE L 2 g 55 4 4D
SIREA . A S HEBRARE DL 2., AR PN A HERR
bR, TR BRI B B MBI 10 %
FLAR I AL SRR i 5 H2UhR A, gRT-PCR
;. Western blot 45 7~ , 59w 5%4H40 (N)
I, 4140 (T) F7NKDI1 mRNA K& #Ri6H
T (F1D. 1E).

2.2 NKD1X5 Wnt/B—catenin {5 5% S1# B8 1]
iEPS

18 1o 5% YL siRNA A4 8 NKD 1 il {1 40 i B 0
Western blot 25 W i 7x , NKDI1 5 H % A 1£
siNKD1-2, siNKDI1-3 2 X} 4] (control) [
it (EI3A), JGZe50 PR siNKD1-3 #1145 4L ;
RNA-seq 457~ , 5 control A, iR 3t
O 6 140 > E R FEDI AT 123 S R (K
3B), XUk th i T A 25 R R A 5L T GO
KEGG 43 M7, 255 RiKHH W FE & £ T Wat,
OXPHOS . SRR 55 55 A= W1 ~# T Re M A5 5
Spg (B3C. D), Western blot 45 5 i w
5 control LA Ft., siNKD1 4 Wnt/B-catenin {5 5
e i b Axin 8 RIAACOEFEAIE,  B-catenin Al
GSK-3B KL (KI3E. F),

2.3 NKD15 OXPHOS i@ = 1]1H 3%

HRAE NKD1 3L F ik i 1T GSEA & 47047,
SRR, NKDI AN B 2 5 45T ATP A )
A . OB R IE I &% . OXPHOS it 12, H
OXPHOS {57 il k32 NKDI ¥ i . % (ES
=-0.670 2, FDR=4.932¢”, Kl4A); GO4:Widtt
B AL, OXPHOS J& NKD1 I FL IR
W AZ. 0 g (1K14B); Pearson 23 M-Sk NKD1
i85 OXPHOS i 12 2 i A ¢ (7=-0.253, P<
0.001, &l4C); Western blot 455 I/~ , 4 control
HAHH, siNKDI 24 c-Myc F1 IDH2 4K [ #i5 TH i
(4D, F); # FH OXPHOS #Il #l #| (IACS-
010759, 1 pmol/L) AbFH4H I, CCK-8 45 %H %%
W], TACS-010759 il nl il 4 A<, A
WK NKD1 J5i , X Am i A R i am sl /8 A Brdik &2
(K4E).

2.4 WGCNA & #iif it 5 ZL iR B R B X%
1> miRNA &5

18 iF % TCGA-BRCA #1 GEO (GSE37963)
B PR % SRR AT WGCONA 43 #r, 36T 11
S IE RIS T VIR 0T, K BRI R
FERRERME @ (K S5A, B). TCGA (¥
U S AR, GEO Bl I 7 M RAK
Fide, Hrh, TCGA-ME brown fi5t (M 1k £
#0.78, P<0.001) F1 GEO-ME blue f& Bt (=
023, P>0.05) SRR CE R (B
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A ETumor M Normal B, NKD1 (GSE16446)
0.00063 ‘ ¥ e
Y T,
c)\00.8- L
400+ = N
£ 0.6
— —
8 7
M =
Z 200} s 047
5] HR=0.29 (0.09-0.93)
3 log-rank P=0.026
El 0.2} Expression
—— Low
o High
: ; oob, .
Tumor (n=1 095) Normal (n=403) 0 10 20 30 40 50 60 70
t/month
D
3r ,ﬁ| " T
- skek N
C N 8 I
& » A % S ]
>« W > 2 .
I 2
NKD! | —_— B |0 C |
GAPDHl — T - ey ey SE—— |37kDa § Ir
B
&
o = m B
1 2 3 4 5
E 1 2 3 4 5 6
T N T N T N T N T N T N
o Eelos i ow ot
GAPDHl S o ey GRS — “ — — — — -‘—|37kDa
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Fig.1 Expression of NKD1 in breast cancer and its prognosis correlation with patients

A: NKD1 expression in breast tumor versus normal tissues as analyzed based on TNM database; B: Kaplan-Meier lotter analysis for the overall
survival based on NKD1 expression (GSE16446). C: Western blot analysis was used to verify NKDI1 protein expression levels in normal breast
(MCF-10A) vs breast cancer the cell lines (T47D, MDA-MB-231, MCF-7, BT474) ; D: qRT-PCR was performed to detect the mRNA expression of
NKDI1 in breast cancer tissues. The numbers on the horizontal axis represented paired cancer and adjacent tissues; E: NKD1 protein expression in
breast cancer tissues validated by Western blot. N: Normal; T: Tumor; " P<0.05, ™. p<0.01.
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A: Western blot verified the knockdown effect of NKD1 protein in MDA-MB-231; B: Heatmap visualization of differential gene clustering analysis
results from RNA-seq; C: Perform GOBP enrichment analysis on differentially expressed genes; D: Perform pathway analysis of differentially
expressed protein-coding genes using the KEGG database; E, F: Western blot detection of Wnt/@ -catenin pathway protein expression levels after

NKDI knockdown. *: P<0.05.
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Fig. 7 Expression of miR-107 in breast cancer and its prognosis correlation with patients

A: Pan-cancer expression profile of miR-107 based on TCGA database; B: miR-107 expression in breast tumor versus normal tissues was analyzed
based on TCGA and GSE37693 dataset; C: Kaplan-Meier lotter analysis for the overall survival based on miR-107 (GSE40267 dataset).
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