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Prostate apoptosis response-4 (Par-4) was originally identified in androgen-independent prostate can-
cer cells undergoing apoptosis. Par-4 is ubiquitously expressed in normal cells and tissues, but it is
downregulated in several types of cancers. Par-4 is a 38 kDa tumor suppressor protein encoded by
the PARW gene. Par-4 promotes apoptosis in a variety of cancerous cells, but not in normal cells. In
this review, we focused on the structure, expression and function of Par-4 in apoptotic signaling
pathway. Functional domains of Par-4 include two nuclear localization sequences (NLS), a leucine zip-
per (LZ) domain, a nuclear export sequence (NES) and selective for apoptosis in cancer cell (SAC)
domain. Many studies have underlined the importance of Par-4 in preventing cancer development.
The activity of Par-4 is differently regulated by localization of intracellular and extracellular Par-4.
Intracellular Par-4 inhibits Akt- and NF-kB-mediated cell survival pathways and downregulates Bcl-2
expression. Extracellular Par-4 activates the extrinsic apoptotic pathway by binding to cell surface re-
ceptor GRP78, a stress response protein that is in the endoplasmic reticulum (ER). Endogenous Par-4
sensitizes cancer cells to various apoptotic stimuli, while exogenous Par-4 enhances SAC domain-de-
pendent apoptosis in cancer cells, but not normal cells. Therefore, Par-4 is an attractive target for can-

cer therapy.
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LA 84%7F 715 A frAHE & 7HATH9]. Par-d4+= o}y
=T H(N-terminal region)dl F & %< nuclear localization
sequences (NLS1, NLS2)¢} 7} 2 &
o leucine zipper (LZ) domain¥ nuclear export sequences

A2 (C-terminal region)

(NES), selective for apoptosis in cancer cells (SAC) domain<
Hratal ltk(Fig. 1). vl 7He] =M<l 17, rat, mouse©] A
100% ] fFAHE & 7HAH 47 bE 2% 7I5& 7HA L 9
ot NLS= & ol EAdt= Par4ol 7154 <¢ 9&E& @3t
=4, NLS2¢ol| 9 AEZol| &A3td Par-47} & YZ o]F
ol Ax Ao ddd FAAL dA GAE et Al
FIAE S Z7HAZITH19]. vl NLSI1+= Par49 & W o] &
ofu AIEAE A3} Fasttal A glon, ob47tA]
A8e 714 L 9 A2 4th20]. LZ domain 4070 9] of
nito g A glow, G Azte] Fa Aol Bt
o}, Par-47+9] homodimers 34 & ¥ ofu2t Wilm's tu-
mor protein (WT1) [25], DIk [29], protein kinase C (PKC)
[16], Akt (Protein kinase B; PKB) [21, 22]9} heterodimer&
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NLS ; Nuclear Localization Sequence
NES ; Nuclear Export Sequence
SAC ; Selective for Apoptosis of Cancer cells
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; Leucine Zipper

Fig. 1. The schematic domains of Par-4. Functional domains of Par-4 include two nuclear localization sequences (NLS1, NLS2),
a nuclear export sequences (NES), selective for apoptosis of cancer cells (SAC) domain and a leucine-zipper (LZ) domain.
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Fig. 2. Pathway of intracellular and extracellular Par-4-mediated
apoptosis. Intracellular Par-4 binds to PKC in the cyto-
plasm to inhibit NF-kB activation and induce apoptosis.
Moreover, various apoptotic stimuli induce the nuclear
translocation of Par-4, and it inhibits NF-xB-mediated
pro-survival signals and promotes apoptosis. ER stress
results in translocation of the GRP78-Par-4 complex to
the plasma membrane. Extracellular Par-4 binds to cell-
surface GRP78 and induces FADD/ caspase-8-dependent
apoptosis.
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