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[HE ] =58/ 4585 (colorectal cancer, CRC) ZfaE Bk A MM EZUBAEIE 2 —, HAHRM
TR KRR A T . H1E FlE 835 871 (potassium channel modulatory factor 1, KCMF1 ) J& FE37Z K& BRI
— by, WARINGESMIR S A LG, S 5MWIRN Ay SR, 80, KCMFIZECRCHIERMAERE . A5
BERRKCMFI7ECRCTH YRR L, IFHRITHXF CRCA M3 58 152 i S AT RERY 20 F-HL o Tk . RIS AE 2 DN 2 &1
( The Cancer Genome Atlas, TCGA ) FIFEKBI-2HZ1% 3k ( Genotype-Tissue Expression, GTEx ) ¥i#g/%E, /3rHrCRCHILH
KCMF1#YFRIAKE K H S5 CRCE H i n HIAASEM: . i e 4 2R 4k 47 (immunohistochemistry, THC ) il 90 E X} At A
CRCAZUEAKCMF IR A RIAKF- i M i A HC T LLORTHCT IS, 5% 51 X KCMF 1R B9 J A JeRNA
(shKCMF1) , 435 T Pd H J &k ( methyl thiazoyl terazolium, MTT ) SZUG I T AT L S5 W46 Ik R K CMF 1 X241 it
BB RsEm ;. SR AR BT EN I (Western blot ) I 220 27 S 90 K5 SR K CMF LG I T Fn 4 i S 2 5 1 G
SEALINE (RNA sequencing, RNA-Seq) #&illl B KCMFIXTHCT 11640 IR HE Sk HsE i, ia HIAE W5 B F0Hr 2 KCMF1
VPSS S s R FHSE 986 i 3B G H#sE [ v ( real-time fluorescence quantitative polymerase chain reaction, RTFQ-
PCR) | Western blot, %¢'tZ I 55 P 5250 M AL S e DO S S Wb A OG5 Sl ik . 55 TCGAMIGTEx
PESTHT A IHCES B R, 5o 40, CRCAHZUFKCMF1 mRNAM A KR FAKFH WETHS (P<0.01) , H#E
K5 A AP AR SE (P<<0.01) , Ff5CRCIR/MIEIEMSE (P<0.05) o SXIHAAMAIL, BFEKCMF
FTHCT116HHCT I SAHAE A4 5 AE ) W3 FRAT (P<<0.001) , AL T-/KF REE (P<0.001) , RIS EG
(P<0.01) . RNA-Seq/r#1 & #, KCMF1Z 51 #4% K F-«B (nuclear factor-xB, NF-«kB) L NME 50, mifEKCMF1
J& ., NF-xBfF Sl j% T BCL-XL . XIAPFICIAP SR REAR (P<0.05) , p6SHYBERRIL/KE TR, [HHTp65it:
RSS2 (P<0.01) , NF-kBFSRAFEHIEIEAIL (P<0.01) . £5i8: KCMFIfEACRCHIZUF i E A, IEHEE
B e s R A3 A FIAS BT 52 TE ARG ;. KCMF AT RE3E i S NF-«Bf5 538 B A s CRCA IG5 . KCMF1A] B2 CRCA—M 1
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[ Abstract | Background and purpose: Colorectal cancer (CRC) is one of the major malignant tumors threatening human health
worldwide, with long-term high incidence and mortality rate. Potassium channel modulatory factor 1 (KCMF1) is a member of
the E3 ubiquitin ligase family. It binds to target proteins through the RING domain and participates in the regulation of a variety
of biological processes in vivo. However, the function of KCMF1 in CRC remains unclear. This study aimed to investigate the
expression level of E3 ubiquitin ligase KCMF1 in colorectal tumor, and to explore the effects of KCMF1 on the proliferation of CRC
cells and its underlying molecular mechanism. Methods: The The Cancer Genome Atlas (TCGA) and Genotype-Tissue Expression
(GTEx) databases were used to analyze the expression level of KCMF1 in CRC tissues and adjacent tissues and the association
between the KCMF1 expression and the prognosis of CRC patients. Furthermore, immunohistochemical staining was performed
to detect the protein level of KCMF1 in 90 paired human CRC tissues and adjacent non-tumor tissues. Lentiviral sShRNA delivery
system was employed to specifically target the KCMF1 gene (shKCMF1) in HCT116 and HCT15 CRC cell lines. The effects of
KCMF1 knockdown on cell proliferation, apoptosis and cell cycle distribution were assessed by methyl thiazoyl terazolium (MTT)
assay, colony formation assay, Western blot and flow cytometry. Changes in the transcriptional profile in HCT116 cells upon KCMF1
knockdown were identified by RNA sequencing (RNA-Seq), and the affected signaling pathways were evaluated by bioinformatics
analysis. Real-time fluorescence quantitative polymerase chain reaction (RTFQ-PCR), Western blot, luciferase reporter assay and
cell immunofluorescence assay were utilized to validate the alteration of the affected signaling pathway. Results: The TCGA and
GTEx databases and IHC results showed that the mRNA and protein expression levels of KCMF1 in CRC tissues were significantly
upregulated compared with adjacent tissues (P<<0.01). KCMF1 expression level was negatively correlated with the survival time
of patients with CRC (P<<0.01), and was positively associated with CRC clinical stage (P<<0.05). Compared with control cells,
KCMF1 knockdown significantly inhibited the proliferation of HCT116 and HCT15 cells (P<<0.001), induced cell apoptosis
(P<<0.001), and led to cell cycle arrest in G, phase (P<<0.01). RNA-Seq analysis showed that KCMF1 was involved in the regulation
of several signaling pathways, including nuclear factor-xB (NF-xB) signaling pathway. KCMF1 knockdown reduced the transcription
levels of the target genes of NF-«B signaling pathway, including BCL-XL, XIAP and CIAP (P<<0.05), and suppressed the expression
of phosphorylated p65 and nuclear translocation of p65 (P<<0.01). Meanwhile, the activity of NF-kB reporter was reduced in tumor
cells upon KCMF1 knockdown (P<<0.01). Conclusion: The expression of KCMF1 is significantly upregulated in human CRC tissues
and positively associated with advanced clinical stage and poor prognosis. KCMF1 may promote the proliferation of CRC cells by
activating the NF-«B signaling pathway. KCMF1 may be a potential new therapeutic target for CRC.
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1.1 BAEAFARKIRER IR R
CRCA 21 4% (HCol-Adel180Sur-01, 90
i) WA LA R AT FRA F . TR
F20064E7 H—200745H , K 420064
11 H—20134E8 ], Hrh B k4741, Lotk4a3fl;
<65% 34, >65%561; TIM7H], T2i47
B, T3WI3261, TaW260, 2615 AR ; EAF
H3~851H, FHAEFMSIANH, 7RIV
o AR IE RPN 47, JFES L
OB AE PR A IR A A2 5L s i it (1R
#5: SHYJS-CP-1404014 ) .
1.2 ZHRE. KFIF(LES
ANCRCHIIZHCTI116., HCT15LL M2 A
MR A M HEK-293 T 40 g 4 i | i 52 kK
EAGEW IR ER LS SR i
B2 IEDMEM I H I i U8 855 A ) B By
AHIRAF, M4y ( fetal bovine serum,
FBS) 4 H & EGibcoN A, VU I SE A 0 me £k
( methyl thiazoyl terazolium, MTT) . Rk
BE ( propidium iodide, PI) . 7-ZFE4k 4 &
D ( 7-aminoactinomycin D, 7-AAD ) FIIE%
% 2% (puromycin, puro) ¥ H EFESigma-

AldrichZya],  Jiwn /il 42 3 70) 5 AR [a] g it
A& A RRAMR (b)) ARAA,
Lipofectamine™2000, optiDMEMAILERNAHEHL
37 (total RNA extractor, TRIzol) #J0lg H 5 [E]
Invitrogen/A v, FREIPERZER N VIR A 26 [ New
England Biolabs/A ), T4 DNAZEFLEFIE H 6 5
—HEYFEARAE, SR EEDNAR G
RNA R & FILASYBR Green iy 4Lk ] T3
s} 2% A8 1 3 A W% v (real-time fluorescence
quantitative polymerase chain reaction, RTFQ-
PCR) MJSYBR Premix Ex TaqTMisk#| &% A
g EYRE AR A . P AKCMFER
e bEPUAI B 3€ EInvitrogen/A Fl, P Ap65
BEREPUAR . AT A p-p6SHTLRETIA . SRBTA
p-IKK L REHLAR . St NIKK L REDUAR .
Pt A p-TxBHL 5T BEP TR bt A IkB L 5g BT 4y
I F 2 [E] Cell signaling technology /s dl, FRITA
GAPDHR e EHUIAN [ 0% T2 s A R
FHBRAF], Western blot— i Bk A k2~
RAEVHEARBRA A RAF, Gz aialn e A
Z[E Gene Tech/A ] o

pLVX-IRES-puro-cflag, pLKO.l-puro&ik
JERE K B o R S L I S8 A 2 R 2 B B
JE AR BE B S i = . KCMF13E Y L5 |
Y ¥3H5'-CCGCTCGAGGCCACCATGTCCC
GACATGAAGGTG-3', FiiEsI#F5 k5 -GCT
CTAGAAAGAGGAGGTGGTGGAGGCTCATTT
CC-3', FE A% KCMF13EH 1 shRNATFES 1K
5'-CGTAGATCAAACATGCACTTT-3', 52N
5'-GCAGTTCTACTGGTGGACTTT-3', 5|#¥¥h
IR AR AT IR A B A A

ViiA 7 RTFQ-PCRAX . A=¥)% A FCO, 4 i
B FERA 0 H 22 [E Thermo Fisher Scientific/\ 7],
DO R F HAOlympus/AFl, Odyssey
XAALLAMBOE R A A 58 FLI-CORA W, £
DIRERFHR U H 56 [E BioTek A A
1.3 KWAHZE
1.3.1 miesEsk

ANCRCH i1 2 HEK-293 Tf JH % 10% FBS i
1% 75 R -5 55 3= 19 58 2 DMEM (s B 57 24
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I%, AMIEEFRA N IR E 3T CL COLMER
BOR5%, UAMIRLE B IR 80% T A T AR
132 gt rkg

FKHEROIERE (polyethylenimine, PEI )
HYLHEK-293T4/fd . HEK-293T4ififi 37 C .
COL MR B 5% M 4 b i 9%, 24000
A IR30%~40% . T H WOk « A28 TR
(psPAX2) : @BEFAR. (pMD2.G) =3 :2: 1
1 Lo RS oL i, R4 QLB HEK-293T
HiffLr, 6 hiE BRI, 4300 T48F172 hilldE
TREFI

FFHCTI116FHCT 1541 i fl A M 50% 0,
BB S REEMAR A F A, 24 hia &
EORYLR, 48 him k% 3R3E, I Hpuroit 171
e, SRIFRE R A B B TR 40
1.3.3 MTT5%%

TE96FL M R HCT 116 FIHCT 1540 il ,
53 MshConZl ( XFHEZH ) . shKCMF1-14H Al
shKCMF1-241, B3 MEAL, HfLiEM1 0007
Y, B TEE R A SR 2R, AR
BFLHAINA20 pL 5 mg/mLAYMTTE R, 4ks:
MWAE3~4h, FEEFRW, IA200 uL —H I
( dimethyl sulfoxide, DMSO ) %R E &, HfHR
UK 490 nmAb £ FLANARAYIEE (D) {H.
134 FZBEHKRER

P A S YL S I HCT 116 FHCT 1548 (43
HIF1.3.37 ) R Fofltith, FRiFwMPESR
ZRIRFTWAERIER, FRRFREE, R B
FEANNE20 min, 25T AR, MBI TE R
EE1ZR
1.3.5 AX A i

FE 124U 3R HCT 116 FTHCT 1S40 M (45
HFN.3.37) , FEHEEREFATIRET2 h, B
F% I ROTE AR A i TN . TS
MImERR 2% vhER VAWK ( phosphate-buffered saline,
PBS) HVEEE, Ml mL 1 x 58 %M. 4
ML o Ko 434 s IMA20 uLets TAEW (52 pL
APC-Annexin V£10.1 pL 7-AAD) , 4 CHHEIR
H25 min, fIIA200 pL 1 x 45 &Sk, M
BD it 4 A % FEAR AR 3 A T A I

1.3.6  2a i B 24

E6FLAR P HCTI 16 FTHC TS 40 (4
HF1.3.37%) , fEEEHEFHETIEET4I4S h, &
P TR R, 24 hJs E 4% 10% FBSAHY4NAE
BRFRIE, 20 W WAEANME, TNl mLIY75% B
T M, 2R R HIPIY(, 4 CHEOLET
30 min, JIA300 uL PBSFis, FIBDim 4L
P AR HERE P A TR
1.3.7 RTFQ-PCR

WAEHCTI16FIHCT1IS40 M (4r2H[R1.3.3
), HTRIzoliA 48 B ML S RNA, % 5k
#ecDNA. RHISYBRE, FEViiA 7 RTFQ-PCR
AT . BCL-XLIEH B FEs 4 351
$15'-CGGATTTGAATCTCTTTCTCTCCC-3',
THsI ¥ FES A5 -CGACCCCAGTTTAC
CCCATC-3"; CIAPIEM EWF51 975 N
5'-GGCCGTATCTCCTTGTCGG-3", Fifs¥W
£ 45 -TCAGGGTTGTAAATCGCAGTG-3';
XIAPEEA W L5975 5 -ACTTCGGG
TTTCACGACTCC-3', N5 |#F5 k5 -CTTG
TCCACCTTTTCGCGCC-3'; WZMGAPDH
FEEP LTI T 5 -CATGAGAAG
TATGACAACAGCCT-3', FHEgl®FEsh
5'-AGTCCTTCCACGATACCAAAGT-3";
KCMF1REH® L5 % F 5 h5 -TGGA
GGCGATCCTAATCATG-3", FilEgI¥Eslh
5'-CTCAGTTATCAGGAGTGAGA-3', 51¥¥ih
R E YR A R AR, Rk
Fe A H A FE DR AR X Fe ik it
1.3.8 Z@FHiEE ( Western blot )

WAEHCTII6FIHCTISA ML (432 fR1.3.3
W), MMt IRRMELSAEA, H
Al 72 ( bicinchoninic acid, BCA ) HEE®,
2210 % 1 e 3 B 1R 0 2R TN O T e 3 I Pl Uk
( sodium dodecylsulphate polyacrylamide gel
electrophoresis, SDS-PAGE ) 7 & H, #EE
FHPRAFAEZ B L, & 5% I3 (A & H A3
WE 160 min, AAMIR —4T, &F4 CEIRT
o 2R & A R -20 = 2 1 i 2% vh R v i
(tris-buffered saline Tween, TBST ) ¥&%c, A
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I8 40, ZiREEDE2 h, TBSTHEY,
SaX A R R G ARIEL
1.3.9 #JEsasmibsik ( immunohistochemistry,
IHC )

K FITHC A I 9 045 CR C &8 7% it g 4 21
Xt N B 9 55 22U KCMF LB Rk I 00 o A i
WA BT R ws . KAk LR E . B
Ja, A —%t [ RHLAKCMF 12 58 B i 4
(IR REEL B 1 200) ], 4 CIRE
W HB2RM M =P, RM3,3 - @B R
( 3,3'-diaminobenzidine, DAB ) &7 i {4,
INAKE G, WK W AR EAE . THCIE 4
H-score= X pi (i+1) , FHrAifQaRye (s & iEs
(B R0, S5FHME 15, aEHM 258,
SR FAPE R34 ), pRERG AT (pids
PR o 20 B g o5 U0 b B 4 R 1 A 40
B, oo s Yt B AR T A )
e ZPE 3 X A2 0~300,
1.3.10 #£F4m 5 (RNA sequencing, RNA—
Seq ) A M1 EFHH

FEHCT11641 M h it KCMF 1L, 7 K s
Fla, Gidpurofiiit3 df5, FTRIzol#ZHUERNA
% & PR YRR R A ST,
74 Mllumina NovaSeq, /4K KElumina
TruseqTM RNA sample prep Kit/rik, AR
FHRSEM# X HE R Rk i A 1o 5 v, RHY
IVEE TR IR R K. 22 F R 43Pk
FHDESeq2# 1, 25 & L HFDR<<0.05 )¢
llog, FC|=1, $RJE X255 iR 1 BRI #1734
1418 ( gene ontology, GO) 7M. GSEAZ:/EY)
E¥SE 1L
1.3.11 SRitsaE

i HGraphPad Prism 9.0%0 4%} 52 56 K P8 F
TS Mt ER, THEPERIDY £ s3on . 4
(5] ) B s 2B % HI Student ek 56, 320 (0] 2 V) |
AR S BT R FHEL IR 22 07 22000, TE R 35 22
)5, f#iFHStudent-Newman-Keuls /7 3475 5
e 5 AR 28 A 2 25 S 4R . AR AR APk
Kaplan-MeierZ: il 12k, R FHlog-ranki6 5 H #5040
[ TS 26 50 FPXTTHC IR 25 R LA CRCH L E

HH Odyssey

S5 57 22U YK CMF 1 2 11 3638 22 55 R R ST ke
Aok, KCMF13Ri522 5 51K TNM 411 ¢
R SR TR o AH DG 43 M7 R I Spearman Bk A
KK, TR S b PIE R B A IR
FIPE, THERRR T — 35046 . #FHALLMARK
gene signatures & 55347 T PIECA b 35 4G 0 1) P
{8, HAH R T ILm oA 5, P<<0.05% 2
SHEGIFE .

2z B

2.1 ACRCAHALAMBEKCMFIHRIZKERRES
BETEMEXME

B9 H HTCGAMGTEXE I X KCMF 1
WATZ I A, W5 AR I Jes 41 23 R s 55 1 21
R ESR . ZER TR, KCMF1FESS I Al
HWm A g rh Rk B B n (P<0.001, K
1A) o XFGSE39582%ki £E I RBA 913747 Kaplan-
Meierfi & L7750 M7, 4R Wo/R, CRCAIZ
KCMF 1R K5 B 1A RS 2 1EAH G
(P<0.01, EWI1B) . MEUE LiRGER, @i
THC 3 Hroo i ilfi I b Bt %F i) A CR CH 21 i 55
HAPMKCMFIEHMAKF-. 451 EBR, CRC
PP KCMF 1Y 3 (00 B B B i T 9 52 4 41
(P<0.01, K1C. 1D) . M4, RAEEEW
A B TSt ot , 453 R, KCMFI1
R B E AP R%4E (P<0.01) , Jf
H5EEHTNM R A (P<0.05, EI1E.
IF) . RS RS KCME LRSS & b (1) %
AL R AR R AR
2.2 RiPEKCMF1iNHI CRCH Ak M ETE

HFEFTKCMF 1{ECRCA: W24 2 AU 5 1 1) 1
YRR, AR E e T REMIEKCMFLT
CRCHIJfI ZRHCT116F1HCT15, Western blot%h
RN, HshCondlAH L, shKCMF 14040 i
KCMF 1 HRIBAKFIETH (E2A)
MTT e 5 B8 i S B 45 2 o, 55 %0 R4 A
F, KCMF1 7 4 v CRCYN A 1) 48 5 BE 1 1A
ZFEHE (P<0.001, E2B, 2C) . #F—#%
FHiWestern blotf; il i % K CMF1 %+ CRC 4 i I
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T-HCE A RBACT W, 250 8R, @k
KCMF1J5, 12 T-4r FBAXE A 1Y # kK
FheEn, M T FBCL-2 FIBCL-XLAE [ 14 %
RIKOFREAR (E2D ) 5 A i AR 4341 45 4 6]
FER /R, KCMFE R[4 i) 40 I 08 T Lo 491) & =5 48
Jin, T A pan-caspasedili il 5 Z-VAD &b B fE A% 16
HKCMF18 5 R 4n i gd - (P<0.001, [
2E) . IAh, K Western bloths il ff (5K CMF1

IS4
5

XFCRCA L rh A i J8] 918 1 Rk AR sg e, 445
RN, KCMFURFER, 205 E DA
it A 2 AR P 4. ( cyclin dependent kinase
4, CDK4) WEMAFLKFEFME (E2F) 5 )
KAMAR IR B, MFEKCMF14 33040
R EAEG ) (P<<0.01, F2G) . 4 Ffr
i, KCMF 13RIk~ I G A5 i CRC 40 L (1) 44 1
HABE, SR IE T M AR R RS G

A
Expression of KCMF1 across TCGA and GTEX
(with tumor and normal samples)
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Fig. 1 High expression of KCMF1 is associated with poor prognosis of patients with CRC

A: mRNA levels of KCMF1 in different types of tumor and normal tissues from the TCGA and GTEx databases. TPM: Transcripts per million; NS:
No significance; *: P<<0.05, assessed by Student’s t-tests; **: P<<0.01, assessed by Student’s t-tests; ***: P<<(0.001, assessed by Student’s #-tests.
B: The correlation between KCMF1 expression and the prognosis of CRC patients in GSE39582 dataset from the GEO database. **: P<<0.01,
assessed by log-rank tests. C: Representative images of immunohistochemical staining for KCMF1 in CRC tissues and their paired adjacent tissues.
D: Immunohistochemical staining scores in the 90 colorectal tumor tissues and their paired adjacent tissues. ***: P<<0.001, assessed by Student’s
t-tests. E: The survival probability of 90 patients with high or low expression of KCMF1 in colorectal tumors; The KCMF1 scores are ranked by High
and Low, with KCMF1-High group (n=45) and KCMF1-Low group (n=45). ***: P<{0.001, assessed by log-rank tests. F: The correlation between
KCMF1 expression and TNM stage in patients with CRC. *: P<<0.05, assessed by Student-Newman-Keuls.
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Fig. 2 Effects of KCMF1 knockdown on the proliferation of CRC cells in vitro

A: Expression level of KCMF1 protein in HCT116 and HCT15 cells with or without shKCMF1 expression. B, C: The proliferation of HCT116 and
HCTIS cells with or without sShKCMF1 expression was assessed by MTT assay (B) and colony formation assay (C). ***: P<<0.001, assessed by
Student’s t-tests. D: Expression levels of the apoptosis-related proteins in HCT116 and HCT15 cells with or without shKCMF1. E: Flow cytometry
analysis of the percentage of apoptotic cells in the indicated cells treated with or without Z-VAD-FMK (20 pm) for 48 h. NS: No significance; ***;
P<C0.001, assessed by Student-Newman-Keuls. F: Expression levels of the cell cycle-related proteins in HCT116 and HCT15 cells with or without
shKCMF1. G: Flow cytometry analysis of the cell cycle distribution of HCT116 and HCT15 cells with or without shKCMF1. **: P<<0.01, assessed
by Student-Newman-Keuls; ***: P<<0.001, assessed by Student-Newman-Keuls.
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Fig.3 Effects of KCMF1 knockdown on the signaling pathways in human CRC cells

A: Volcano plots show differentially expressed genes affected by KCMF'1 knockdown in HCT116 cells. The significant different genes are determined
with the following criteria: [Log, FC|>1 and P<<0.05. FC: Fold change. B: GO analysis of the down-regulated genes in HCT116 cells with KCMF1
knockdown. P<<0.05 and Log, FC<-1 were used as the criteria to define down-regulated genes. C: Enrichment analysis of the KCMF1-regulated
genes with HALLMARK gene signatures, the significantly enriched signatures were ranked by P value, the bar plot shows the top 10 signatures.
D: GSEA of the transcriptional profiles of KCMF1-koncokdown HCT116 cells and control cells with the TNFa-NF-kB signature. E: Spearman
correlation analysis was performed between BIOCARTA NFKB PATHWAY and KCMF1 expression based on TCGA database cohort. F: The TCGA
cohort were classified into four groups by both KCMF1 expression and NF-kB activity and subjected to Kaplan—-Meier overall survival analysis. The
activity of NF-kB signaling was determined by the GSVA score of the gene set BIOCARTA_NFKB_SIGNALING. **: P<<0.01, assessed by log-rank
tests.
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Fig. 4 Knockdown of KCMF1 inhibits the activation of the NF-kB signaling in human CRC cells

A: mRNA levels of KCMF1, BCL-XL, XIAP and CIAP in HCT116 and HCT15 cells with or without KCMF1 knockdown. *: P<<0.05, assessed by
Student-Newman-Keuls; **: P<{0.01, assessed by Student-Newman-Keuls; ***: P<<(0.001, assessed by Student-Newman-Keuls. B: Expression of
the phosphorylated proteins related to NF-kB signaling in HCT116 and HCT15 cells with or without KCMF1 knockdown. C: Activity of the NF-
kB-reporter in HCT116 and HCT15 cells with KCMF1 knockdown. **: P<<(.01, assessed by Student-Newman-Keuls; ***: P<<(0.001, assessed
by Student-Newman-Keuls. D: Immunofluorescence of p65 (green) in HCT116 and HCT15 cells treated with TNFo (10 ng/mL) for 5 min after
KCMF1 knockdown. DAPI stains nuclear DNA (blue). Scale=20 microns. E: Quantification of p65 nuclear and cytosolic localization was assessed
in the indicated cells, as shown by a ratio of nuclear to cytoplasmic fluorescence. **: P<<0.01, assessed by Student-Newman-Keuls. F: p65 cellular
localization in HCT116 and HCT15 cells with or without KCMF1 knockdown.
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