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Review

Unique S100 target protein interactions
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Abstract. Three-dimensional structures of S100B, S100A1, S100A6 and S100A11 have shown that
calcium binding to these proteins results in a conformational change allowing them to interact with
many biological targets. The structures of some S100 proteins in the presence of peptide targets
from Ndr kinase, p53, CapZ, annexins A1 and A2 and the Siah-1 Interacting Protein indicate there
are at least three modes of recognition that utilize two distinct surfaces in the S100 proteins. These
surfaces have been hypothesized to simultaneously accommodate multiple binding partners. This
review focuses on potential multiprotein complexes involving calcium-insensitive S100A10, annexin
A2 and several other proteins including AHNAK, dysferlin, NS3, TASK-1 and TRPV5/6.
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Introduction
The S100 proteins are a group of proteins comprising at least
25 members in humans including S100B, S100A1, S100A6,
S100A10 and S100A11 (Donato 2001; Heizmann et al. 2002).
The proteins are dimeric having two “EF-hand” calciumbinding motifs in each subunit. In vivo experiments have
shown that both homo- and heterodimeric S100 complexes
are formed (Deloulme et al. 2000; Propper et al. 1999; Wang
et al. 2005). The functions of the S100 proteins are to act as
calcium-signaling molecules by converting changes in cellular calcium levels to a variety of biological responses. In
this manner, many of the S100 proteins have been shown to
modulate enzyme activities, oligomerization of cytoskeletal
protein components (tubulin, desmin, glial fibrillary acidic
protein), modulate ubiquitination, control membrane vesicle
formation and participate in trafficking of proteins to the
inner surface of the plasma membrane (Santamaria-Kisiel
et al. 2006).
Most S100 proteins bind calcium and undergo a conformational change allowing them to interact with specific
target proteins and control a cellular activity (reviewed in
Santamaria-Kisiel et al. 2006; Wilder et al. 2006; Zimmer et
al. 2003). In general, it has been shown that calcium binding
to the first EF-hand (helix I, loop, helix II) is weaker than
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binding to the second EF-hand, comprised of helices III and
IV. Three-dimensional structures of several S100 proteins
in the calcium-free (apo) and calcium-bound states show
that the major structural change involves the movement of
helix III to expose previously buried residues which create
a hydrophobic surface. In one S100 protein, S100A10, substitutions in both its calcium-binding sites have left this protein
with the inability to coordinate calcium. Consequently,
S100A10 does not undergo a calcium-induced structural
change and instead adopts a structure in its calcium-free
state that is very similar to the calcium-bound states of
other S100 proteins (Rety et al. 1999; Rety et al. 2000). As
a result S100A10 has been observed to interact and control
the functions of more than a dozen proteins in a calciuminsensitive manner.
Frequent partners for the S100 proteins are members of
the annexin protein family. At least 10 different S100-annexin complexes have been characterized (summarized in
Santamaria-Kisiel et al. 2006). The annexins are a group of
highly helical proteins having twelve members in humans.
Each annexin protein has a core domain comprised of four
(annexins A1-A5, A7-A11, A13) or eight (annexin A6)
structurally conserved repeats, each possessing five α-helices.
Although these proteins bind calcium, a large conformational change analogous to the S100 proteins does not occur.
Instead, calcium binding to the annexins has been shown
to promote association with phospholipid membranes. In
particular, Gerke and Moss (2002) have proposed an elegant
hypothesis whereby S100A10 and/or S100A11 can coordi-
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nate pairs of annexin A1 or A2 proteins allowing them to
bridge two membrane surfaces. The mechanism is mediated by a high local calcium concentration that promotes
the annexin-membrane interaction and/or conformational
change in S100A11. This process promotes membrane fusion
required for enlargeosome vesicle formation, a requirement
in models for the maintenance of membrane lesions, or for
vesiculation processes used in endo/exocytosis. In the last
few years, several membrane-spanning proteins (TASK-1,
dysferlin, NS3) have been found to interact with S100A10
together with annexin A2 as a possible means for trafficking of these proteins to the plasma membrane or assemble
multiprotein complexes important in membrane repair
processes. In this review we compare the three-dimensional
structures of several S100-target protein complexes and use
this information to rationalize some newly identified multiprotein S100-annexin complexes.
Different modes of recognition for S100 target protein
complexes
The three-dimensional structures of several S100 proteins
have been determined in complex with a variety of peptides
derived from their parent proteins. These include calciumbound S100B (Ca2+-S100B) in complex with peptides from
the C-terminal region of p53 (Rustandi et al. 2000), the Nterminal regulatory domain from Ndr kinase (Bhattacharya
et al. 2003) and the actin-capping protein CapZ (TRTK12)
(Inman et al. 2002; McClintock and Shaw 2003); calciumbound S100A1 (Ca2+-S100A1) in complex with peptides
from CapZ (Wright et al. 2009) and the cytosolic region of
the ryanodine receptor (RyR) (Wright et al. 2008); calciumbound S100A6 (Ca2+-S100A6) in complex with a C-terminal
region from the Siah-1 Interacting Protein (SIP) (Lee et al.
2008) and, Ca2+-S100A11 in complex with the N-terminus
of the phospholipid-binding protein annexin A1 (Rety et al.
2000). In addition, the structure of S100A10, an S100 protein
unable to bind calcium due to substitutions in both calciumbinding loops, is available in complex with the N-terminal
region from annexin A2 (Rety et al. 1999). In general these
structures show there are at least three distinct modes a target
protein adopts when binding to an S100 protein (Fig. 1), all
showing a symmetric relationship and 1:1 stoichiometry for
the target:S100 protomer.
The first mode of binding involves the interaction between
the target protein and the hydrophobic surface exposed
between helices III and IV due to calcium binding to the
S100 protein. In this case, all interactions between the target
and the S100 protein occur at the S100 protomer level. This
type of interaction is exhibited in the Ca2+-S100B structures
with TRTK12 (Protein Data Bank accession codes - 1MWN,
1MQ1), Ndr kinase (1PSB, Fig. 1A) and p53 (1DT7), and the
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Ca2+-S100A1 structures with TRTK12 (2KBM, Fig. 1A) and
the ryanodine receptor (2KF2). In the p53 (Rustandi et al.
2000) and Ndr kinase (Bhattacharya et al. 2003) structures,
each bound peptide forms a three-turn α-helix such that its
N-terminus lies near the N-terminus of helix III and its Cterminus has key interactions with the C-terminus of helix
IV of Ca2+-S100B. In contrast, the TRTK12 structures with
Ca2+-S100A1 (Wright et al. 2009) and Ca2+-S100B (Inman
et al. 2002) form 1.5 turn α-helices and are aligned nearly
perpendicular to the orientations of the p53 and Ndr peptides
such that the C-terminus of TRTK12 is closer to the middle
of helix IV (Fig. 1A). Even though the TRTK12 peptide binds
within the helix III-IV cleft in both structures the presentation of the peptide is different when bound to Ca2+-S100A1
compared to Ca2+-S100B. In Ca2+-S100A1 the anchoring
tryptophan (W7) of TRTK12 interacts with residues towards
the C-terminus of helix IV (L81, A84, C85, F88) whereas in
Ca2+-S100B, this same tryptophan interacts with residues in
the linker (I47) and helix III (V53, V56). These differences
have the affect of rotating the entire TRTK12 peptide by
about 60° and “tipping” the peptide by about 20° towards
helix III in the Ca2+-S100B structure. Pictorially the binding of a peptide representing the cytosolic region from the
ryanodine receptor to Ca2+-S100A1 (Wright et al. 2008)
appears to be quite similar to that described for TRTK12.
However, major differences exist as the RyR peptide forms
a three-turn α-helix and is oriented nearly 180° with respect
to TRTK12 such that its C-terminus is proximal to the Nterminus of helix III in Ca2+-S100A1. An anchoring tryptophan (W5) in the RyR peptide interacts with residues near
the middle of helix IV (L77, A80, L81) but also with I57 in
helix III. The diversity of the interactions exhibited by these
five S100-target peptide structures can be attributed to the
binding surfaces in S100A1 and S100B that are broader and
flatter than other calcium-sensor proteins (i.e. calmodulin)
and have different distributions of hydrophobic and charged
residues (Bhattacharya et al. 2004; Bhattacharya et al. 2003).
This observation likely accounts for the broad spectrum of
target proteins that interact with the S100 proteins and makes
prediction of target binding based on protein sequence
somewhat problematical.
The second mode of interaction utilized by the S100
proteins is displayed by structures of Ca2+-S100A11 (1QLS,
Fig. 1B) and S100A10 (1BT6) with N-terminal peptides from
annexins A1 and A2 respectively (Rety et al. 1999; Rety et
al. 2000). Unlike the diversity displayed by Ca2+-S100A1
and Ca2+-S100B, these structures show nearly identical
locations and orientations for peptide binding such that <
1 Å rmsd exists between structures. In both structures the
annexin peptide bridges the two S100 protomers such that
its C-terminus interacts with the linker and helix IV of one
protomer while the annexin N-terminus has contacts near
the N-terminus of helix I’ of the partner protomer. The
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Figure 1. Different modes for target protein interaction with S100 proteins. (A) Binding to the helix III-IV hydrophobic displayed by
TRTK12 (pink) bound to Ca2+-S100A1 (2KBM) and NDR kinase (cyan) bound to Ca2+-S100B (1PSB). (B) Binding near helix I’ at the
dimer interface displayed by the N-terminal region of annexin A1 (pink) and Ca2+-S100A11 (1QLS). (C) Two- site surface mode displayed
by the C-terminal region of SIP bound to Ca2+-S100A6 (2JTT). Ribbon diagrams of the calcium-saturated S100 proteins are presented
with one of the protomers shaded in black (helices labeled as I-IV) and the other protomer shown in light grey (helices labeled as I’-IV’).
Calcium ions are illustrated in yellow spheres.

Figure 2. Possible involvement of S100A10 in multiprotein complexes. (A) Proposed interactions in the dysferlin complex based on
multiple biochemical experiments. The C-terminus of AHNAK is shown to interact with S100A10 and annexin A2 and the dysferlin
C2A domain is near annexin A2 (adapted from Huang et al. 2007). (B) Possible complexes formed by membrane channel proteins such
as TRPV5, TRPV6 or Nav1.8 and S100A10-annexin A2 for trafficking to the plasma membrane. Once inserted into the membrane, the
S100A10-annexin A2 could dissociate or become associated with phospholipids in the membrane. In all cases, dimeric S100A10 could
coordinate two annexin A2 proteins although for simplicity only one is shown.

similarity of these S100-annexin structures is not surprising given the conservation of hydrophobic residues in both
annexin peptides. The interacting residues correspond to
V3, F6, L7 and L10 in annexin A1 and V3, I6, L7 and L10 in
annexin A2 forming a XOOXXOOX interaction motif (X =

hydrophobic residue, O = variable). This level of conservation does not exist between the TRTK12, RyR, p53 and Ndr
sequences described earlier in complex with Ca2+-S100A1
or Ca2+-S100B proteins. Some similarity also exists in the
annexin contacting residues in S100A10 and Ca2+-S100A11,
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especially in helix I’ and helix IV. Although it has been
shown that N-terminal peptides from annexins A1 and
A2 both interact with Ca2+-S100A11 (Rintala-Dempsey et
al. 2006), it is interesting to note that annexin A1 does not
form a tight complex with S100A10 (Streicher et al. 2009).
Further, a strong level of specificity has been shown for S100
recognition of annexins A1 and A2. Other than S100A10
and Ca2+-S100A11, the only other S100 protein that displays
a tight calcium-dependent interaction with annexin A1 is
S100A6 (Streicher et al. 2009).
Whereas both the previous modes of target peptide binding with S100 proteins utilized different albeit contiguous
surfaces, the recent structure (Lee et al. 2008) of the C-terminal domain from the Siah-1 Interacting Protein (2JTT)
shows a hybrid two-site surface (Fig. 1C). In this structure
the SIP peptide forms two distinct three-turn α-helices oriented nearly perpendicular to each other upon binding to
Ca2+-S100A6. The first helix (Helix A) occupies a position
and orientation similar to that observed for the RyR peptide
utilizing the hydrophobic groove between helices III and IV.
Helix A of SIP lies diagonally across helix III in Ca2+-S100A6
with L196 and I199 anchoring the peptide through interactions with residues in helix IV and the C-terminus of helix
III respectively. The second helix in SIP (helix B) lies across
helix I’ of the adjacent protomer, in effect bridging the two
S100A6 subunits analogous to the S100-annexin complexes.
Whereas the annexin structures only contact the N-terminus
of helix I’ in either S100A10 or Ca2+-S100A11, helix B in SIP
has interactions towards the more central portion of helix
I’ (I9’, I13’ and K18’). This results in helix B of SIP and helix
I of Ca2+-S100A6 running along opposite faces of helix I’
forming a near mirror image of each other, albeit helices
I and B are oriented in opposite directions. The two binding regions for SIP to Ca2+-S100A6 could in part be due to
the length of the SIP fragment (189-219; 30 residues) that
is significantly longer than any of the other target peptides
for which structures are available. Lee and co-workers show
that the two helices in SIP are not equivalent in their abilities
to coordinate S100A6 with helix A having a much tighter
binding, while the less hydrophobic helix B enhances the
affinity by about 4-fold.
The three modes of target binding to the S100 proteins
utilize two distinct binding regions – the helix III-IV hydrophobic groove and the dimer interface near helix I’ on the
partner protomer. It has been suggested that the combination of these two regions might represent the full interaction
surface for single or multiple protein interactions with the
S100 proteins. Otterbein proposed this idea by superimposing the peptide binding regions for annexins A1 or A2, and
p53 on the surface of Ca2+-S100A6 showing these peptides
occupied distinct regions of the surface with no observable
steric clashes between the peptides (Otterbein et al. 2002).
Subsequently, it was shown for TRTK12 binding to Ca2+-
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S100B that a region similar to the annexin binding site was
left exposed, and that a larger target protein might be accommodated (McClintock and Shaw 2003). The structure
of SIP bound to Ca2+-S100A6 (~1100 Å) provides the first
structural evidence for a target protein that occupies both
the helix III-IV groove and helix I’ interface, a binding
surface that is nearly twice the size of other S100 target
protein surfaces (500-700 Å). Amongst the questions raised
by this important structure and earlier hypotheses are – is
there evidence for other S100 protein complexes that might
utilize this larger target protein binding surface or can this
surface possibly accommodate simultaneous binding from
two distinct target proteins?
Evidence for multiprotein S100 complexes involving
annexin proteins
A variety of S100 protein interactions have been shown
to be more complicated than a single target interacting
per S100 protomer molecule. For example multiprotein
complexes between S100A10 and annexin A2 and either
AHNAK (Benaud et al. 2004; De Seranno et al. 2006),
TRVP5/6 (Borthwick et al. 2008; van de Graaf et al. 2003)
or plasminogen (MacLeod et al. 2003) have been identified
from two- and three-hybrid or direct binding experiments.
The S100A10-annexin A2 complex is thought to be necessary to recruit an additional target, or allow both targets to
bind simultaneously indicating that the binding sites for
AHNAK, TRVP5/6 and plasminogen on S100A10 are likely
distinct from those of annexin A2. The complexes described
here focus on those for S100A10, largely because it functions
well in yeast two-hybrid experiments. Other S100 proteins
(S100B, S100A1, S100A6) do not respond well in this method
due to the calcium-sensitivity of their protein interactions,
although homo- and heterodimeric S100 complexes can be
identified using two-hybrid experiments (Deloulme et al.
2000; Deloulme et al. 2003).
The interaction between the transient receptor potential
cation channel proteins TRPV5 and TRPV6 with S100A10
has been shown using two-hybrid and co-immunoprecipitation experiments (Borthwick et al. 2008; van de Graaf et
al. 2003). In this role, the S100A10-annexin A2 complex is
thought mediate trafficking of the TRV5 and TRV6 proteins
to the plasma membrane where they act as calcium-selective
channels. The site of interaction on TRPV5 and TRPV6 for
S100A10 has been localized to its intracellular C-terminal
tail. Using a series of truncated and substituted proteins
this has been refined to contain residues 598-603 (VATTV),
a highly conserved region in both channel proteins. Although S100A10 forms a ternary complex with annexin
A2 and either TRPV5 or TRPV6, there does not appear
to be a direct interaction between the annexin and TRPV
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proteins based on negative results from immunoprecipitation experiments. Rather, S100A10 seems to bridge the two
proteins indicative of different binding sites for annexin
A2 and TRPV5/TRPV6, although this has not been demonstrated yet. Since S100A10 and annexin A2 co-localize
with TRPV5/TRPV6 the S100A10-annexin A2 complex
has been proposed to traffic these calcium channels to the
plasma membrane.
S100A10 has been shown to interact with the potassium
channel TASK-1 using two-hybrid, GST pull-down and coimmunoprecipitation experiments and have a role in the
trafficking of TASK-1 to the plasma membrane (Girard et al.
2002; Renigunta et al. 2006). TASK-1 is an important regulator of membrane potential that can be affected by a variety
of factors including pH, hormone and neurotransmitter
binding. Two studies show binding of S100A10 to the Cterminus of TASK-1 albeit to different regions of the channel
protein. In one study, S100A10 was observed to interact with
the extreme C-terminal sequence (SSV) of TASK-1 previously established as a site for 14-3-3 binding (Girard et al.
2002). In more recent work, the S100A10 site was localized
to a more central region in the C-terminus (residues 292331) of TASK-1 (Renigunta et al. 2006). A portion of this
sequence is highly conserved in TASK-1 orthologs, but not
in TASK-3, which exhibits little binding to S100A10. Further,
a segment of this sequence (FRNVYAEML) bears a strong
similarity to the interaction motif (XOOXXOOX) used by
annexins A1 and A2 upon binding to S100A11 and S100A10,
respectively (Mailliard et al. 1996; Rintala-Dempsey et al.
2008). An interaction between S100A10 and annexin A2
in the presence of TASK-1 can not be shown suggesting
the S100A10 binding regions for TASK-1 and annexin A2
at least partly overlap. It has further been shown that the
S100A10 interaction promotes retention of TASK-1 in the
endoplasmic reticulum due to the presence of a retention
signal at the extreme C-terminus of S100A10 (KQKGKK)
(Renigunta et al. 2006). Alternatively, binding of S100A10
to TASK-1 has been suggested to mask an endoplasmic
retention signal near the C-terminus of TASK-1 (KRR) and
promote trafficking of the potassium channel to the plasma
membrane (Girard et al. 2002).
S100A10 interacts with the bluetongue virus protein NS3
(Beaton et al. 2002), a membrane spanning protein thought
to have a role in the export of virus particles from infected
cells. Two-hybrid and affinity experiments show that residues
at the N-terminus of NS3 (1-13) are most important for its
interaction with S100A10. This region has the potential for
α-helix formation and possesses a sequence (LSGLIQRF)
corresponding to the annexin binding motif (XOOXXOOX)
suggesting these two proteins likely share the same binding region on S100A10 (Fig. 1B). Using synthetic peptides
corresponding to the N-terminus of NS3, it was shown that
a peptide comprising residues 1-14 could compete with an-
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nexin A2 for S100A10 binding. Whereas annexin A2 could
displace NS3 from an S100A10-NS3 complex, NS3 could
only partially displace annexin A2 from an S100A10-annexin
A2 complex indicating annexin A2 has a tighter binding to
S100A10 than does NS3. It was suggested that NS3 might
play a role in localizing a virus particle to the interior of the
plasma membrane by bridging S100A10 and the virus particle providing an efficient route for extrusion from the cell.
The voltage-gated sodium channel NaV1.8 has been
observed, using two-hybrid experiments, to interact with
S100A10 (Okuse et al. 2002; Poon et al. 2004). Further,
this interaction facilitates trafficking of the channel protein
to the plasma membrane resulting in functional Na+ currents. Other voltage-gated channels such as NaV1.2, NaV1.5,
NaV1.7 and NaV1.9 have much poorer affinity for S100A10
providing evidence that some degree of specificity for the
voltage-gated sodium channel NaV1.8 exists. The site of
interaction with S100A10 has been localized to the N-terminus of the sodium channel. In particular residues 74-103
of the voltage-gated sodium channel NaV1.8 are sufficient
to bind to S100A10 in GST pull-down assays. Reciprocal
experiments using segments of S100A10 show that a region
spanning much of the C-terminal half of the protein is able
to interact with the N-terminal region of the voltage-gated
sodium channel. This region does not include the extreme
N- or C-termini of S100A10, known to interact with the
annexin proteins so would appear to be a unique binding
surface. However, it has not been shown whether annexin
A2 can also bind to S100A10 in the presence of the sodium
channel, an event that could facilitate association with the
plasma membrane.
A multiprotein complex has been identified between
S100A10, annexin A2 and AHNAK (Benaud et al. 2004;
De Seranno et al. 2006), a protein found in the lumen of
enlargeosome and trafficked to the plasma membrane in
response to calcium flux. AHNAK is an important protein
for cell membrane differentiation and membrane repair
(Kouno et al. 2004), is expressed in epithelial cells and
localizes near the plasma membrane. The protein contains
three main structural domains; an amino terminus (251
aa), a central region containing twenty-six 128-residue
repeats and a C-terminus (1002 aa) (Shtivelman and
Bishop 1993). The interaction between S100A10 and annexin A2 utilizes the N-terminus of annexin A2 similar to
that observed in the S100A10-annexin A2 tetramer crystal
structure (Rety et al. 1999). In the absence of annexin A2,
a weak interaction between S100A10 and the C-terminal
portion of AHNAK is present. However, the strength of
this interaction was increased more than 150-fold in the
presence of annexin A2. Further, in vitro binding assays
showed no detectable interactions between annexin A2
and the C-terminus of AHNAK, in the absence of S100A10,
or S100A10 with AHNAK in the absence of annexin A2.
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These observations suggest that S100A10-annexin A2 tetramer formation is likely a prerequisite for the interaction
with AHNAK. Using a series of GST pull-down assays,
a 19-residue region in AHNAK corresponding to residues
5654-5673 was found to be sufficient to bind to S100A10annexin A2 and can compete for binding to the complex
with the entire AHNAK C-terminus having a Kd of about
30 nM (De Seranno et al. 2006). The AHNAK interaction
appears to be specific for annexin A2 since other annexins
(A4, A11) are not recovered from immunoprecipitation
experiments. However, given the similarity of the binding surfaces and interacting residues for annexins A1 and
A2 (Rintala-Dempsey et al. 2008), it is possible that an
S100A10-annexin A1 or Ca2+-S100A11-annexin A1/A2
may also participate in the AHNAK complex. Interestingly,
Ca2+-S100B is able to compete with S100A10-annexin A2
for binding to the AHNAK C-terminus. Further, it has
been observed that Zn2+ binding to S100B enhances its
association with AHNAK (Gentil et al. 2001). Unlike the
S100A10-annexin A2 interaction that utilizes only the Cterminus of AHNAK, several regions in AHNAK are able
to interact with Ca2+-S100B. These include sequences in the
repeat regions in the central portion of AHNAK (820-1330,
2589-3059, 3730-4188) as well as its C-terminus.
S100A10, AHNAK and the annexins have been shown
to be constituent proteins in the dysferlin membrane repair
complex (Huang et al. 2007). This multiprotein complex is
thought to form at the site of muscle, epithelial and auditory cell damage to facilitate wound repair. The mechanism
of cell membrane repair involves the aggregation of vesicles
containing dysferlin, a type II membrane spanning protein,
near the wound. A high calcium concentration (extracellular, via the wound) causes annexin A1 and A2 association
with a dysferlin-containing vesicle and damaged plasma
membranes. The central protein in this process dysferlin
(Doherty and McNally 2003; Glover and Brown 2007; Han
and Campbell 2007), has been shown to co-localize and
co-immunoprecipitate with annexins A1 and A2 (Lennon
et al. 2003). Recent three-hybrid and co-immunoprecipitation experiments have provided some details of the dysferlin
repair complex. For example, S100A10 forms a ternary
complex with both annexin A2 and AHNAK (Benaud et al.
2004; De Seranno et al. 2006; Huang et al. 2007) as described
above. Using a series of truncated AHNAK constructs it has
also been shown that the extreme C-terminal domain of
AHNAK is responsible for dysferlin binding. Although dysferlin possesses six ~130-residue C2 domains, the AHNAK
interaction is localized to only the N-terminal C2A domain
of dysferlin, a region that typically coordinates calcium as
a prerequisite for phospholipid binding. Calcium binding
to the dysferlin C2A domain is not a requirement for its
interaction with AHNAK. Although the exact mechanisms
whereby AHNAK is recruited for plasma membrane repair

are not clear, annexin A2 and S100A10 co-localize with
AHNAK at the plasma membrane along with dysferlin providing some evidence this multiprotein complex functions
in the repair process.
Conclusions
The multiple binding modes used by the S100 proteins to
interact with a diverse array of target proteins suggests a great
deal of flexibility in the manner an S100 protein recognizes
a partner protein. This may prove useful to simultaneously
coordinate more than a single target protein by some S100
proteins such as S100A10 that forms a tetrameric complex
with annexin A2. Biochemical experiments suggest that
S100A10-annexin A2 can further form multiprotein complexes with the cation channel proteins TRPV5 or TRPV6,
the voltage-gated sodium channel NaV1.8, or AHNAK and
dysferlin. Other multiprotein complexes have been suggested between S100A10-annexin A2 and plasminogen,
and Ca2+-S100B with TRTK12 and annexin A6. Further,
biochemical and structural experiments will be needed to
ascertain the general role of S100 proteins in larger multiprotein complexes.
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