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a  b  s  t  r  a  c  t

The  mammalian  striatin  family  consists  of three  proteins,  striatin,  S/G2 nuclear  autoantigen,  and  zinedin.
Striatin  family  members  have  no intrinsic  catalytic  activity,  but  rather  function  as  scaffolding  proteins.
Remarkably,  they  organize  multiple  diverse,  large  signaling  complexes  that  participate  in  a  variety  of
cellular  processes.  Moreover,  they  appear  to be regulatory/targeting  subunits  for  the  major  eukaryotic
serine/threonine  protein  phosphatase  2A.  In addition,  striatin  family  members  associate  with  germinal
center  kinase  III  kinases  as well  as  other  novel  components,  earning  these  assemblies  the  name  striatin-
interacting  phosphatase  and kinase  (STRIPAK)  complexes.  Recently,  there  has been  a  great  increase  in
functional  and  mechanistic  studies  aimed  at identifying  and  understanding  the  roles  of  STRIPAK  and
STRIPAK-like  complexes  in cellular  processes  of multiple  organisms.  These  studies  have  identified  novel
STRIPAK  and  STRIPAK-like  complexes  and  have  explored  their  roles  in  specific  signaling  pathways.
Together,  the results  of  these  studies  have  sparked  increased  interest  in  striatin  family  complexes  because
they  have  revealed  roles  in  signaling,  cell  cycle  control,  apoptosis,  vesicular  trafficking,  Golgi  assembly,
cell  polarity,  cell  migration,  neural  and  vascular  development,  and  cardiac  function.  Moreover,  STRIPAK
complexes  have  been  connected  to clinical  conditions,  including  cardiac  disease,  diabetes,  autism,  and
cerebral  cavernous  malformation.  In this  review,  we  discuss  the  expression,  localization,  and  protein
domain  structure  of  striatin  family  members.  Then  we consider  the  diverse  complexes  these  proteins
and  their  homologs  form  in  various  organisms,  emphasizing  what  is known  regarding  function  and  reg-
ulation.  Finally,  we  explore  possible  roles  of  striatin  family  complexes  in disease,  especially  cerebral
cavernous  malformation.

© 2013 Elsevier Ltd. All rights reserved.
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1. Introduction

The mammalian striatin family consists of three proteins, stri-
atin (HUGO Gene Nomenclature Committee (HGNC) approved
symbol, STRN), S/G2 nuclear autoantigen (SG2NA; HGNC approved
symbol, STRN3), and zinedin (HGNC approved symbol, STRN4)
(Benoist et al., 2006). Of note, there is not a STRN2 member of
the striatin family because, confusingly, STRN2 is an alias for an
unrelated protein, striamin. While the striatin family of proteins
are highly expressed in the central and peripheral nervous sys-
tems and are probably important for brain function, they are also
expressed in many other tissues. Thus, while they may  have spe-
cialized functions, they likely also carry out one or more functions
common to many different cell types. Striatin family members have
no intrinsic catalytic activity, but rather function as scaffolding pro-
teins harboring a variety of protein–protein interaction domains.
Strikingly, they are capable of organizing multiple diverse, large
signaling complexes, which participate in a variety of cellular pro-
cesses.

To date, the only striatin family-associated proteins found in
nearly all striatin family complexes are the structural A and cat-
alytic C subunits of protein phosphatase 2A (PP2A) (Moreno et al.,
2000), a major eukaryotic serine/threonine phosphatase that exists
primarily as heterotrimers made of an A subunit, a C subunit, and
one of many “B-type” regulatory/targeting subunits. Based on the
altered substrate specificity of striatin family-associated PP2A and
the lack of other B-type subunits in these complexes, striatin family
members were postulated to comprise a novel B′′′ family of PP2A
B-type regulatory subunits (Moreno et al., 2000).

Recent proteomic analysis of striatin family-associated pro-
teins revealed the additional presence of germinal center kinase III
(GCKIII) kinases together with PP2A and other components, earning

these striatin family complexes the name striatin-interacting
phosphatase and kinase (STRIPAK) complexes (Goudreault et al.,
2009). In addition, separate STRIPAK-like complexes have been
found that are not yet known to contain both PP2A and a
kinase.

In the last few years, members of striatin family complexes
have been connected to clinical conditions. These include cere-
bral cavernous malformation (CCM), a common type of angioma
that can cause symptoms ranging from headaches to stroke, car-
diac dysfunction, cancer, diabetes, and autism. While striatin family
complexes have been linked to these conditions, specific mech-
anistic roles for STRIPAK complexes in disease remain to be
delineated.

Recently, there has been a great increase in the number of
functional and mechanistic studies aimed at identifying and under-
standing the roles of STRIPAK and STRIPAK-like complexes in
cellular processes of multiple organisms. Novel complexes have
been identified, and their roles in specific signaling pathways have
been explored, often by mutating or depleting the striatin family
member or associated proteins. Together, the results of these stud-
ies have sparked increased interest in striatin family complexes
because they have revealed roles in signaling, cell cycle control,
apoptosis, vesicular trafficking, Golgi assembly, cell polarity, cell
adhesion, cell migration, neural and vascular development, and
disease.

In this review, we will first introduce striatin, SG2NA, and
zinedin and briefly discuss their expression, localization, and
protein domain structure. Next, we will consider the diverse com-
plexes these proteins and their homologs form from yeast to
man, including what is known regarding function and regulation.
Finally, we will explore possible roles of STRIPAK complexes in
disease.
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