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Stress response is an adaptation mechanism to external stimuli of organism, which plays
crucial role in determining cell fate such as cell proliferation or death. Thus, immediate early



response genes (IEG) sidered as genomic gatekeeper that controls downstream pathway in
response to external stress. Among ~40 IEGs, Activating transcription factor (ATF) 3 is a
member of the ATF/CREB family of basic-leucine zipper (b-Zip) type transcription factors. Its
MRNA level is low or undetectable in most cells, but is greatly induced by a variety of stress
signal. This response has dual effects on cell fate, such as cell cycle arrest and apoptosis, or
cell survival and proliferation. In the period of this grant, we revealed following biological
function of stress response IEG, ATF3. 1) The P1 promoter of ATF3 is conserved between
human and mouse and is functional in response to various stimuli, whereas the P1 promoter
was dominantly induced by serum and the P2 promoter was more efficiently activated in
response to TGF-f and oncogenic HRAS. In human prostate and Hodgkin Reed-Sternberg
cancer cells with elevated expression of ATF3, the P1 promoter was constitutively activated
and its chromatin structure was modified into active configuration. The differential usage of
alternate promoters of the ATF3 gene at both transcriptional and translational level and the
modification of chromatin structure may provide a novel mechanism for expressing ATF3 in
determining cell fate during stress response and cancer (Nucleic Acid Res 2009). 2) Novel
target gene of ATF3 in UV-irradiated human keratinocyte, p15, was identified. At low dose of
UV, ATF3-p15 pathway promotes DNA repair, but cell death pathway was induced at high
dose UV via ATF3-Hif2alpha. This provides molecular basis why this stress response gene
could control dual cell fate in stress response (Cell Death and Differentiation 2008). 3) ATF3
is negative regulator of Toll-like receptor4 in inflammation. Biological implication of ATF3 in
FFA-treated macrophages shows that ATF3 may control inflammatory response in fatty tissue
of obesity (Circulation Research 2008). 4) Using genome-wide analysis of DNA damage
response genes by combination of expression microarray and ChlIP-chip screening of
ATF3-binding target genes, we found ATF3 functions an activator of p53 in DNA damage
response, but negative regulator of p53 in human cancer such as prostate. 5) In order to further
our research of p53-ATF3 axis, we developed ATF3 null mouse and p53/ATF3 double KO
mouse.

SRR ERR
(GG : 1)
B e R a

2009 - 3, 200, 000 960, 000 4,160, 000
2010 500, 000 150, 000 650, 000

I

R

B
o 3,700, 000 1,110, 000 4,810, 000

WFIEor 8« RS

PR D53 %L « M E - JEEE S - RISk

F—U—NF: 7 AEF, BaHE




. AFFERBRAR W) DA
Angﬁ\wmgﬁgl%xwmmm7
7 2 U—|ZJ)& L. UV, DNA damage, fiz{t.
NIRRT EORPRICIGE L CiEE
S VAR EM R EIZBE D 5, WEEIL, B
STV 72 WIDIFEF IR LU mﬁé
NTEH, A BMLRAFKIZ K - TGRS
FLALTCORBBFESN D,

[RELZBEGSBAFATFI | ...

| ATF3 as a gateway of genomic response
| Stress sensor

1) bz HEEETF
2) MG BB Fimmediate early gene) i
3) ERME(inducible)
SNBSS TR RRALL
MEIZARIZTE
Wi a i PERELIZRR i
4\ HilEnRy
ATHREDY (AI-3): lethal, fam.
ﬂﬂ!ﬁﬂ LS ELTE JBEW‘*"EF—/— |
ERomEDTHY |
B ORI AL T T P o
7) EE MM homodimer) A T
HHLT e i —
E12iblhaterodimer?)

The in the
of human fibroblasts to serum |

1 A b L RAJSERE R+ ATF3 (3HEC
HIRET 5B X240 8EDIEGs D 1
DOTHDH

etal. Sclence 283, 1999

Foxix, ATF3 OfifalsEMERERE & D
T T IAREIZ DWW THEE LT 7 (Blood
2000, BBRC 2000, 2001, JBC 2001, 2002,
NAR 2002 . %5z, ATF3 78 JNK/SAPK
D Tt (Blood, 2000) <°H A&
p53 O it (BBRC 2002) TiiE I 54
JaFEFHERE - ChHZ &, ATF3 X754
¥ 7 variant |2 X Al (NAR 2002,
JBC 2006) . HLH /A, SEAMRIC L DR
YR (Cancer Res. 2006, Cell Death and
Differentiation. 2008 % F.tH L7-, & 5T
Bt #ii7e UV o 7 URERk & LT
ATF3-p15/KIAA0101 #E%# R H L, plb
N PCNA & {EFH L CUVE® NERZ DNA
E#LD gatekeeper & L CH< Z & &R
L CW?% (Cell Death and Differentiation
revised), ZiU5H 1, ATF3 O EM:
HRe & TN ZiET HIRIRIC ATFS 23#) <
ZEEREMITTVD,

ZhCx L, FexlE. 2005 A2 ATF3 »°
cmyc OREREL T TH V) Ma 5 GE
FOoZ 20 THE LT (EMBO J.
2005), = OEFEIZIL, [ESOBEE DGR
NG, B MEINLIRNRARCHE Y XU N
fE, FLS A, FZIED AT\ T ATFS 23
B AR L, LvbEME LT 5 & v

IHENPHRE, B2, vV AERET
)V C ATF3 OIEFIFEBLAN BLJG 18 /PR A
EHFETL s, BLEX D,
ATF3 78 context-dependent (ZHIfISE, #
eI SEPE - I &\ D B 70 o o AR BT B
DL EITHLNTH S,

Pathways of ATF3 response and its biological outcomes
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