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Valosin-containing protein (VCP; also known as p97) belongs to the ATPases associated with various
cellular activities superfamily, and is essential for a wide variety of cellular functions such
as ubiquitin/proteasome-dependent protein degradation, membrane fusion, cell cycle regulation,
and endoplasmic reticulum—associated degradation. The regulatory mechanism of VCP transcription
has not been studied in detail. Here, the significance of E74-1ike factor 2/new Ets-related factor

(ELF2/NERF) in transcriptional regulation of VCP gene was analyzed.
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A 260 bp DNA sequence in the 5° —flanking region of VCP gene was highly conserved through
comparison of human and mouse genome. Transcription factor binding site analysis was performed,
and found that the conserved sequence contains binding sites for several transcription factors.

Among them, the binding site of ELF2/NERF was present. Chromatin immunoprecipitation assay showed

binding of ELF2/NERF to the 5 -flanking region of VCP gene.

Next, the expression of ELF2/NERF was knocked-down, and its effect on VCP expression was examined.
Immunoblot analysis and immunofluorescence confocal microscopy showed knockdown of ELF2/NERF
decreased expression level of VCP. VCP is known to play a role in resistance against apoptosis
induced by the addition of tumor necrosis factor-alpha. Viability of ELF2/NERF-knocked down cells
was compared to that of control cells after treatment of tumor necrosis factor—alpha, and found
that the viability of cells significantly reduced in ELF2/NERF-knocked down cells.
Immunohistochemical analysis on clinical breast cancer specimens showed a correlation of nuclear
ELF2/NERF expression with VCP expression and proliferative activity of tumor cells. Taken together,
these findings indicate that ELF2/NERF promotes VCP transcription and that ELF2/NERF-VCP pathway

might be important for cell survival and proliferation.
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Knocked-down expression of ELF2/NERF reduced the expression level of VCP and induced
susceptibility of MCF7 cells to tumor necrosis factor—alpha treatment. Furthermore,
immunohistochemical analysis on the breast cancer specimens showed that VCP expression was
strongly correlated with expression of ELF2/NERF. These indicated the important role of ELF2/NERF

as a transcription factor of VCP.
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Valosin containing protein (VCP)ix~ 7 A& MMM MR CEmBEB T 5% AH . NFkBEKZ M L CTH
JADT B kv AMHEICFF 5T 5, VCPERERT D Z & BFEHOMSL Lz FHRREFTH S Lk, P, KEE.
HELZII UL Llckkix ZIEEOBRKREZ VR THB L TV, VCP, & DVIIVCPOR B Z HlH 3 2 K7 1T 5
IBROFT= 128 —45 y F &R0 5 208, VOPRIAFORBHIEEMII - hE TR LA LRI, AT,
T ey —fARE T 5 2 LT, VPR T ORBHIEEEERA LN E T L EAME LT,

FF b b, vURAOT BT —F —fHRE LT 5 T LT VCPE{n T OEREBRAIALO LIS TFEIET 5 260bpAs
Ma X TRESN TV D I ENbhrol, TOMRICIE, Ets familylC/Bd 285K FELF2/NERF O & & AL FAE
LTV, 22T, VCPE R LTV 5 ILEMIRMCET T b~ F U@k iE 21T 7= & = 5. ELF2/NERFAVCP#EIG
FOFuE—F —FIRIHERT D EBALE 257, siRNAIC & OMCFTHIIL CELF2/NERFORELE / v 7 45
L. VCPOREBMMET Uiz, INFa iiINZ L2 7R b— A fittEd . ELF2/NERFOFBET & & $10H55 L. ELF2/NERF
DIEBLL~JVEVCPDORB L~V DB 6 VCPOMRE L bHBIT 2 Z LA S hiz, SHI, 2 7 5 OFLREGHR &
Z A TS L ICELF2 /NERF, VCPODFEH L ~L 2Bt L7z & 2 5 ELF2/NERFFIR L ~UL L VCPREHL L ~UL A3 H
B9 5 LML E g ofz, VCP, ELF2/NERF% &R ¥ 5 FUBER] CITERBR T 2EH L 0 LKi-6 TR FEIC
< RS MR ORFEREAS IV E AR Sz, BLEORR LY FEMIaK, FUBERRRIKIC ISV T VCPEIRTF O
FEHITITELF2/NERFAEEREEI 2 R-T 2 L B0 | KRTRREET 2 EE26N05,





