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ABSTRACT. The gelsolin family of actin filament binding proteins have highly homologous structures.
Gelsolin and adseverin, also known as scinderin, are the most similar members of this family, with adseverin
lacking a C-terminal helix found in gelsolin. This helix has been postulated to serve as a calcium-sensitive
latch, keeping gelsolin inactive. To test this hypothesis, we have analyzed the kinetics of severing by
gelsolin, adseverin, and a gelsolin truncate which lacks the C-terminal latch. We find that the relationship
between severing rate and calcium ion concentration differs between gelsolin and adseverin, and suggest
that calcium controls one rate-limiting step in the activation of adseverin and two in the activation of
gelsolin. In contrast, both proteins are activated equally by protons, and have identical severing kinetics
at pHs below 6.3. The temperature sensitivity of severing by adseverin and gelsolin is remarkably different,
with gelsolin increasing its severing rate 8-fold per'@increase in temperature and adseverin increasing

its rate only 2-fold per 10C increase in temperature. Analysis of the gelsolin construct lacking the
C-terminal helix demonstrates that this helix is responsible for the regulatory differences between gelsolin
and adseverin. These results support the C-terminal latch hypothesis for the calcium ion activation of
gelsolin.

The actin cytoskeleton is involved in processes as diverse Recent analysis of adseverin and gelsolin expression in
as cell movement and cell shapke—-3), regulation of ion mice demonstrates that they have both unique and overlap-
channels 4), exo- and endocytosi$( 6), and intracellular ping expression patterns within organs such as the kidney
sorting of RNA 7—9). Not surprisingly, a growing number  and intestine 48). These proteins are well-known to be
of proteins that modulate actin filament dynamics have been activated by calcium to sever actin filaments and inhibited
identified (L0). One class of proteins postulated to be critical by phosphoinositide lipids, in vitr?26, 27, 29. This raises
to the rapid remodeling of actin filaments in the cell are those the question of why particular cells would express, one, the
that sever actin filamentd., 19. To date, all proteins that ~ Other, or both of these structurally similar actin severing
sever actin filaments efficiently are homologues of gelsolin, Proteins 80—32). These proteins are 59% identical at the

the protein first identified to have actin filament severing @mino acid level (mouse gelsolin compared with mouse
activity (13). adseverin), with a greater degree of homology allowing

) ) ) ] conservative substitutions. One significant difference between
In humans, family members include gelsolin [for review, these two actin severing proteins is the absence of a helix at
see (4, 19], adseverin/scinderin16, 17, villin (18), the C-termini of adseverin found in gelsolin. In the crystal
supervillin (19), flightless @0), advillin/DOC6 @1, 22, and structure of inactive gelsolin, this helix reaches over and
cap-G @3, 29. Of these, gelsolin2y), villin (26), and  contacts the actin binding helix of domain 2. This interaction
adseverin 16, 27 have been documented to sever actin |ed to the hypothesis that this helix could function as a latch,
filaments and cap their high-affinity end in the presence of keeping gelsolin inactive in the absence of calcilB8)(

calcium ions. Cap-G, in contrast, has only actin filament | this work we demonstrate that the C-terminal helix of
Capping aCtiVity 23) The actin blndlng activities of the other ge]so”n acts as a |atch' as proposed by Burtnick and
mammalian family members remain to be characterized in colleagues33). The presence of the C-terminal latch helix
detail. slows the kinetics of gelsolin activation by calcium ions, and
renders the activation process remarkably temperature sensi-
o _ tive. Adseverin acts similarly to latch deficient gelsolin. The
(GRA%%%%H% %YGT r;\e-; C,Y'ﬁgzfégfoﬂsl_fgoﬁlngat,'_ﬂéggﬁg’ g“jﬂ”" latch helix is not the sole structural regulator of gelsolin
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phalloidin was purchased either from Sigma or from Mo- 100% activity is equal to 2 mol of phalloidin being displaced
lecular Probes (Eugene, OR). by 1 mol of severing protein. For the experiments described,
Actin. Monomeric (G} actin was purified from an acetone  only protein preparations which displaced more than 1.5 mol
powder of rabbit skeletal muscle as previously descrilBdd (  of phalloidin per mole of severing protein (a specific activity
35). Actin concentrations were determined from the absor- of 75% or greater) were used.
bance at 290 nm using an extinction coefficient of 0.62 ML The severing rates of actin filaments by gelsolin or
mg ' cm™%. Actin was polymerized at concentrations of15  adseverin were calculated under conditions differing in free
30uM in solutions containing 150 mM KCI, 20 MM HEPES,  calcium concentration, pH, or temperature. In our previous
pH7.4,0.5mM ATP, 0.2 mM DTT, 2mM MgGJand 0.2 work, the loss in phalloidin fluorescence over time was
mM CacCb (F-buffe) 1 h before use. modeled as a simple second-order process carried out under
Recombinant Gelsolin&elsolin exists both in cytoplasmic  psuedo-first-order conditions (excess actin to gelsol).(
and in extracellular forms, generated by differential splicing As discussed in our previous work, the reaction mechanism
of a single gene. Native plasma gelsolin contains, and is likely to be much more complicated@), which has been
cytoplasmic gelsolin lacks, a disulfide bond between cys- borne out by more recent studie$1¢43). Since we are
teines 188 and 2013¢). The oxidized recombinant plasma measuring the combined reactions of gelsolin or adseverin
gelsolin severing rate at various free calcium concentrationspinding calcium, binding to the filament, and severing, we
is indistingquishable from plasma gelsolin purified from have presented our data in the form of the rate of fluorescence
human blood 7). Oxidized recombinant human plasma |oss per second at equal concentrations of severing proteins.
gelsolin was expressed . coli and purified by chroma-  Under our experimental conditions, calcium binding and
tography on Q-Sepharose, with further purification on SP- activation of the severing protein is the rate-limiting step of
Sepharose and the disulfide bond in domain 2 oxidized asthese reactions40, 43

d_escribeq 36). After purification, gelsolin was extensively For each measurement, F-actin was diluted to 800 nM in
dialyzed in 75 mM KCI, 10 mM HEPES, pH 7.4, and 0.2 ffers containing uM TRITC-phalloidin and the fluores-
mM EGTA before use. cence increase upon phalloidin binding measured in a Perkin-

The cDNA for mouse cytoplasmic gelsolin was obtained gjmer (Newton, MA) LS-50b fluorescence spectrophotom-
from C. Dieffenbach and colleaguesgf and subcloned into  gter. Addition of gelsolin or adseverin at 200 nM to the
the EcoRl site of pMW172. This generated a protein whose  pnajioidin-saturated filaments reduced the enhanced emission
N-terminal methionine was followed by residue 6 of mouse of the TRITC-phalloidin bound to actin filaments. Both the
cytoplasmic gelsolin with the sequence VVEHP deleted from extent of fluorescence loss as well as the initial rate of
the N-terminus. Mouse cytoplasmic gelsolin was expresseds|orescence loss were linearly dependent on the concentra-
and pgrlfled as Qesc_nbed above for human_ pIa;ma gels.olmtion of severing protein added4() and data not shown].
(36) without oxidization. The absence of a disulfide bond in' T4 ensure rapid mixing, reactions were continuously stirred
recombinant mouse cytoplasmic gelsolin was determined asysjng the stirrer of the LS-50b. Buffers differing in free?Ca
previously describeds(). _ were generated by addition of various concentrations of

Recombinant Gelsolin Truncate 74he gelsolin truncate EGTA, pH 7.4, to F-buffer that contained 1 mM instead of
lacking the C-terminal helix was prepared essentially as g2 mM CaC). C&" concentrations were measured as
described 39). This truncate terminates at the start of the previously described4() using Mag Fura 5, or Fura-2
final hglix of native gelsolin, which is highlighted in Fig.ur'e (Molecular Probes, Eugene, OR). In experiments analyzing
4A. Briefly, PCR was used to generate a novel restriction the effect of pH on the activation of severing activity, the

site at the appropriate position, and cloned into pGEMT- yytfer utilized was 150 mM KCI, 2 mM EGTA, 20 mM MES
easy vector (Promega). Recombinant protein was expresseg pH values ranging from 5.5 to 6.5.

in bacteria, purified by anion and cation exchange chroma-
tography, and dialyzed against 10 mM HEPES, pH 7.4, 75 RESULTS
mM KCI, 0.2 mM EGTA, and 1 mM 2-mercaptoethanol

before use. Protein concentration was determined using the To compare the functional properties of adseverin and
BCA method (Pierce, Rockford, IL). cytoplasmic and plasma gelsolins, these proteins were cloned

Recombinant Murine Adserin. Recombinant murine  and expressed in bacteria. Expression and purification of each
adseverin was expressed in bacteria and purified essentiallyerotein yielded single bands on SBBAGE of the correct:
as described28). Purified adseverin was then dialyzed molecular mass. The recombinant severing proteins described
against a buffer containing 75 mM KCI, 10 mM HEPES, in this work displaced 2 mol of phalloidin from actin
pH 7.4, 0.2 mM EGTA, and 1 mM 2-mercaptoethanol. filaments per mole of severing protein (1#90.3 phalloidins

Functional AssaysThe gelsolin family of actin severing  lost per adseverinN = 6; 2.1+ 0.4 phalloidins lost per
proteins displace rhodamine phalloidin from actin filaments mouse cytoplasmic gelsolin), consistent with previous ob-
during severing40). We measured the kinetics of severing Servations. Recombinant adseverin and cytoplasmic gelsolin
under nonequilibrium conditions where calcium binding and had no detectable severing activity in 2 mM EGTA at pH
subsequent protein conformational change are the rate-7-5, consistent with previous reports; however, the gelsolin
limiting steps in the reaction4Q—43). 744 protein had minor severing activity under these condi-

The specific severing activity of gelsolin and adseverin tions. This activity was only 20% of the total activity in
preparations was measured as described previod€ly (  calcium and was very slow, with half-times on the order of

20 min.

L Abbreviations: G-actin, monomeric actin; F-actin, filamentous ~ Kinetics of Seering and CalciumGelsolin and adseverin

actin. are both calcium-regulated actin severing proteins, yet
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1 uM calcium. We can detect a small, gelsolin-dependent loss
A o Adseverin of the enhanced phalloidin fluorescence at concentrations
below 6uM C&" (data not shown). However, both the extent
of fluorescence loss and the rate of fluorescence loss at these
free calcium concentrations are significantly less than at
higher calcium concentrations. As these rates approach the
intrinsic off-rate of phalloidin, indicated in Figure 1B by the
closed square, we are hesitant to conclude that the displace-
ment is due to severing and not some more complicated
process such as prevention of annealing due to capping of
: : : - spontaneously fragmented filaments.
° °° 1_00 1o 200 2o Gelsolin and adseverin also differ in the rate of change of
time  (seconds) severing kinetics with changing calcium concentration, an
indicator of the number of kinetic steps requiring calcium.

0.8

me—

Fluorescence (arb. units)

)
B i Adseverin’s severing rate increases logarithmically with
) ‘ increasing calcium concentration while the log of gelsolin’s

§ orl | severing rate increases with approximately the second power

» ' of the change in calcium concentration. This suggests that

¢ 8 under our experimental conditions, adseverin activation relies
>3 on calcium at a single rate-limiting step. Gelsolin activation,
£& oo1r in contrast, relies on calcium binding at two or more steps.
LR i Gelsolin and adseverin differ significantly in the absence
?8 . ; of the terminal helix; however, the overall amino acid identity
£ 0.0t | between the two proteins is only 59%. To confirm that the
2 ] | kinetic differences we observe are due to the difference in

C-terminal structures, we prepared and analyzed a gelsolin
0.0001 L : L truncate lacking only the C-terminal helix. We find that the
0.1 1 10 100 1000 calcium sensitivity of severing by the helix-deficient gelsolin

[Ca®*} uM construct is very similar to adseverin (Figure 1B). This
Fiure 1: The C-terminal helix of gelsolin is responsible for the ~CONStruct severs rapidly at low calcium concentrations, and
differences in calcium-dependent severing rates of gelsolin and the relationship between the severing rate and calcium ion
adseverin. In panel A, the severing of F-actin, measured from the concentration changes logarithmically. The differences we
loss of TRITC-phalloidin fluorescence emission as described under gphserve are not due to species differences of the proteins,
Experimental Procedures, by adseverin (closed circles) or recom--« mouse cytoplasmic gelsolin is much more similar to

binant human plasma gelsolin (closed squares) in buffer containing h | Isolin th . .
26uM free calcium is illustrated. The actin monomer concentration human plasma gelsolin than to mouse adseverin (Figure 1B).

in filaments was M, and the gelsolin and adseverin concentra-  Differential Temperature Sensitty of Adseerin and
tions were each 450 nM. In panel B, the apparent rate for the Gelsolin Normal mammalian body temperature is 32,
ie;gerliggm?g igtlg‘sgga’g‘ﬁgt;s)byo?dﬁﬁ‘gér ((I’;sm”asq‘fl‘srgﬁz; '(Tc‘)ogiewhile a majority of assays are carried out at room temperature
ciyrclgs) or by the helix-deficient gelsolin F;44 trun%ate (crossped for convenience. We measured the severing rate.of adseverin
circles) over a range of free calcium concentrations is illustrated. @nd gelsolin at a variety of temperatures, and find that the
The closed square indicates the minimal rate of phalloidin loss we Kinetics of severing by these molecules differ with temper-
attribute to severing activity, defined as a severing rate twice as ature. As illustrated in Figure 2, the rate of severing by
fast as the |£1tr|n5|c off-rate of phalloidin. All reactions were carried gdseverin changes linearly with temperature over the range
out at 25°C. Each point is the average of three or more o . . . .
measurements, and the standard errors of the mean were smalle?]c 19_50 C, with an approxn_nately 2-fold Increase 1n
than the data marker and therefore not plotted. reaction rate per 10C increase in temperature, much like
many other biochemical reactions. Gelsolin’s activity is much

adseverin lacks the C-terminal helix proposed to act as amore sensitive to temperature than adseverin, with the
calcium-sensitive latch in gelsolin. If this helix functions as severing rate changing approximately 8-fold per 4D
proposed, we would hypothesize that adseverin, which lacksincrease in temperature. Above 85, both gelsolin isoforms
this helix, should be more active at equivalent calcium and adseverin aggregate irreversibly [data not shown and
concentrations. We compared the rate of severing by gelsolin(44)]. The activation energy of gelsolin activation and
and adseverin at a number of free calcium concentrationssevering, solved from plotting these data in the form of an
and calculated an apparent severing rate from the loss ofArrhenius plot (plot not shown), is 21 kcal/mol, while those
phalloidin fluorescence as described under Experimental of adseverin or the helix-deficient gelsolin construct are 6
Procedures. We find that the kinetics of activation and and 6.8 kcal/mol, respectively.
severing differ dramatically between these two molecules.  Similar experiments in buffers containing A& calcium

At a calcium concentration of 2mM, the apparent indicate that the rate of severing by gelsolin retains the same
severing rates of gelsolin and adseverin differ by 8-fold 8-fold increase in rate per 1TC increase in temperature
(Figure 1A). Adseverin severs rapidly at much lower free between 25 and 50C, but with faster overall kinetics
calcium concentrations than gelsolin (Figure 1B), with consistent with the higher calcium concentration.
detectable severing activity at calcium concentrations as low Analysis of severing by the gelsolin 744 truncate shows a
as 0.5uM, while severing by gelsolin requires more than 6 much reduced temperature sensitivity compared with full-
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at equivalent levels of calcium. The gelsolin C-terminal helix

= |
ke
s % truncate showed very similar kinetics with pH activation,
s ’ and the relationship between pH and severing rate changed
g 0.01 ‘; similarly. There was no alteration in phalloidin association
T 9 ‘ ‘ and dissociation rates in the absence of gelsolin or adseverin
g’e | over this pH range {6) and data not shown].
°3
g5 o001 | DISCUSSION
% ‘ Actin filament severing and capping proteins of the
£ 00001 gelsolin superfamily can strongly alter the organization and

w : : i dynamics of actin in vitro and in vived{7, 48. The regulation
0 10 20 80 40 50 60 of these molecules is tightly coupled to cellular second
temperature "C messengers such as calciub3)(and phosphoinositide lipids
Ficure 2: Gelsolin’s and adseverin’s severing rates differ markedly (29). Understanding the structural basis for the regulation

with temperature. The severing rate of recombinant human plasmayt these molecules is critical to understanding both their

gelsolin (closed circles) and adseverin (closed squares) or the helix- hani f acti d thei lular functi
deficient gelsolin construct (crossed circles) was measured atMechanisms of action and their cellular tunction.

different temperatures and the severing rate calculated as described In the crystal structure of calcium-free gelsolin, the
under Experimental Procedures. The free calcium concentration wasC-terminal helix was observed to contact the putative actin

8 uM for all measurements. The exact temperature of the reaction flament binding helix 83). This observation led to the

vessel was measured with a thermocouple probe after the reaotiorhypothesis that that the C-terminal helix might function as
was complete. Each point is the mean of at least three measure-

ments. The standard errors of the mean were smaller than the dat& 12ch, opening in the presence of calcium to allow function.
marker. We have tested this hypothesis by analyzing the calcium

dependence of the severing rate of gelsolin and two gelsolin
like molecules that lack the C-terminal helix: adseverin/
scinderin and an artificial gelsolin which terminates just
before the latch helix. We find that the calcium sensitivity
of the severing rate and the number of calcium-dependent
kinetic processes vary between these molecules in a manner
consistent with the latch hypothesis. We also find that the
latch is responsible for the unusual temperature sensitivity

g
o
g

severing rate
(fluorescence loss per second)

0.01 -
of gelsolin.
Calcium Regulation of Structure and Functidrhe crystal
0.001 |- structure of gelsolin33) confirmed predictions, based on
a 5‘.6 5‘.8 6 P sequence analysis and proteolytic digestion, that gelsolin and

adseverin consists of six homologous domaB-32, 49.

pH of Calcium-Free Buffer Each domain folds as a separate structural element, and
Ficure 3: Adseverin and gelsolin both sever in the absence of different functions have been ascribed to each domain.
calcium at pH<6.5. The seveying rate of adseverin (open sqyares), Domains 1 and 4 bind actin monome®&{52), and domain
mouse cytoplasmic (closed circles), or human plasma gelsolin (open2 contains the actin filament binding domai®3. Actin

circles) or by the helix-deficient gelsolin 744 truncate (crossed fil t - - d ins 1 and 2. whil leati
circles) was measured at different pHs in the presence of the calcium!!'@Ment Severing requires domains 1 and £, while nucieation

chelator EGTA as described under Experimental Procedures. All Of pointed end polymerization requires domains 2 through
experiments were carried out at 26. Each point is the average 6 (54, 55. The domains necessary for capping, preventing

of three measurements. Standard errors of the mean are indicateghe gddition of actin monomers to the high-affinity or barbed
by the error bars. end of the actin filament, are less clear. Several isolated
length gelsolin (Figure 2). The change in rate with changing domains have capping activity though at lower affinities than
temperature is similar to that of adseverin, with approxi- that seen in the parent protein [for review, s&B)].
mately 2-fold increase per T« change. This indicates that Analysis of the regulation of proteins of the gelsolin
the C-terminal helix is also responsible for the unique superfamily has not progressed as far as has the functional
temperature sensitivity of gelsolin. analysis. Calcium regulation requires the C-terminal half of
Activation of Adseerin and Gelsolin by Proton$revious the molecule49), and domains 43 of gelsolin sever rapidly
work demonstrated that gelsolin could be activated in the at extremely low free calcium ion concentratiod® (54.
absence of calcium by elevation of proton concentrations to The idea that calcium regulation resides in the C-terminal
pH 6 or below 85). Villin and severin, two other members  half of these molecules is further supported by the observa-
of the gelsolin superfamily, did not show this activation. The tion that there are significant calcium-induced changes in
report that pH and calcium modulated adseverin’s interaction protein shape in the C-terminal half, but not in the N-terminal
with lipids (45) inspired us to determine whether protons half, of gelsolin 66). Monomer binding by domain 4 of
could activate adseverin’s severing activity in the absence gelsolin is calcium-sensitive5@). To complicate matters
of calcium. As illustrated in Figure 3, both gelsolin and however, the minimal piece of gelsolin which retains severing
adseverin sever filaments when the pH is dropped to 6.1 oractivity, domains 1 and a small piece of domain 2 (amino
below in the absence of significant free calcium concentra- acids 1-160), requires calcium for activitysd).
tions (less than 100 nM). The kinetics of severing are equal Sequence analysis as well as the crystal structure dem-
for the two different proteins, in contrast to their behavior onstrates that gelsolin has no classic calcium binding sites
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A) actin in the presence of calcium was recently reporgS. (
In this structure, there are substantial rearrangements of the
ads 700 PTFTGWFLGWDSSRW 715 orientation of domains 46 compared with their positions
LT in the inactive molecule. These rearrangements of the
gel 723 FEPPSFVGWFLGWDDDYWSVDPLDRAMAELASR 755 . . . .
domains are consistent with the priming component of
gelsolin activation, stimulated by binding of calcium to
gelsolin’s high-affinity binding sites. The C-terminal helix
was not resolved in this structure, but the work presented
here suggests that it acts as the effector for the micromolar
affinity calcium binding site. Recent studies by Lin, Mejil-
lano, and Yin 89) come to a similar conclusion using
different methods and also demonstrate that helix truncation
does not alter the affinity or number of gelsolin’s calcium
binding sites.

The effector for the remaining 100 nM affinity sites may
also reside very near the C-terminus with domain 6.
Truncation of four amino acids N-terminal of the helix results
in a loss of calcium regulation but not a loss of severing or
nucleating activity 89, 54. In the calcium-free gelsolin
crystal, these amino acids are in close association with
Ficure 4. Homology of adseverin and gelsolin in a region stretches of domains 4 and 6, but are not resolved in the
necessary for calcium regulation. The sequences of the C-terminicrysta| of the C-terminal half of gelsolin complexed with

of gelsolin and adseverin are listed above in panel A. The C-terminal ; ; : cal ;
latch helix in gelsolin is shaded in gray, and the residues identified actin @3, 59. These residues are identical in adseverin and

as being necessary to maintain calcium regulation are identified in 9€lS0lin. The identity in sequence between gelsolin and
boldface type. In the space-filling diagram (B), the C-terminal helix adseverin in regions necessary for calcium regulation, and
is identified in yellow, and the helix in domain 2 is identified in  the similarity of adseverin and the helix-deficient gelsolin

blue. The N-terminal and C-terminal amino acids are red and green, construct suggest that these two proteins undergo similar
respectively. structural changes upon calcium binding. We speculate that
binding of calcium to the 100 nM affinity sites disrupts the

interactions holding together the C-terminal domains, and

Depending on the study, two classes of sites exist with subsequent binding of calcium to the site with micromolar

. . e . . o affinity unlatches the domain 6 helix from domain 2.

multiple calcium binding sites with affinities on the order > ) S
of 100 nM and a second class of binding sites for calcium  Activation of Adseerin by pH In contrast to activation
with a measured affinity of 310 «M [for review, see {5)]. by calglum ions, increasing the concentration dfzid:tlvates_
Structural analysis of protein shape and organization alsogdelsolin, adseverin, and the latch-less truncate of gelsolin to
provides evidence for calcium-induced conformational changesSever with similar kinetics. The rate of severing is very
which occur at hundreds of micromolar free calciuv,(  Similar, and the relationship between changing the H
58). The relevance of these binding sites to function remains concentration and the rate of severing is the same. This result
unclear. suggests that the C-terminal helix is no longer the rate-

The gelsolin helix latch hypothesis suggests that in the limiting step in_ activ_ation under thgse_ conditi_ons. Presum-
absence of bound calcium the C-terminal helix of gelsolin, ably, protonation disrupts the helix interactions between
which in the inactive gelsolin crystal structure associates with domains 2 and 6, but also alters other, slower processes
the putative actin binding helix of domain 2 (see Figure 4), Which become rate-limiting. In our earlier work, we had
blocks association with F-actiB®). Our results support the  SPeculated that histidine 3 (cytoplasmic gelsolin nomencla-
basic hypothesis that the C-terminal helix of gelsolin acts to ture) within domain 1 might contribute to the activation by
inhibit gelsolin function. Our analysis of severing kinetics Protons 85). However, this seems less likely, since our
at various calcium ion concentrations indicates that unlatch- Mouse cytoplasmlc gel'soll'n construct lacks this residue yet
ing is a significant rate-limiting step in the activation of Severs with identical kinetics as full-length human plasma
gelsolin by calcium. The gross alteration in temperature 9elsolin containing this residue.
sensitivity of severing in proteins lacking the helix also Implications for the Cellular Function of Adserin and
suggests that the slow step in gelsolin activation is due to Gelsolin.Due to their high degree of homology, adseverin
dissociation of the latch from its binding partner in domain and gelsolin have been considered as possible functional
2. We suggest that it is the physical dissociation of the two homologues. While both proteins sever and cap actin
helices which is rate-limiting, though we cannot exclude the filaments in the presence of calcium, the results obtained
possibility that calcium binding to the micromolar binding here suggest that these proteins are likely to function under
site regulating the latch is unusually slow. different cellular conditions. Adseverin is activated by

The latch, however, is only one part of the calcium calcium concentrations in the submicromolar range, while
regulation of gelsolin activation. The absence of a latch gelsolin requires micromolar calcium concentrations. We
greatly alters the calcium sensitivity of gelsolin, but it does suggest in cells at 37C that adseverin may be activated by
not create a calcium-insensitive molecule. The crystal rapid calcium transients such as calcium spikes, while
structure of the C-terminal half of gelsolin complexed with gelsolin activation may require sustained elevations of free

such as EF hands. In the intact molecule, multiple calcium
binding sites differing in affinity have been identified.
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calcium to the micromolar range. One balance to the greater 29.

severing activity of adseverin at low free calcium ion

concentrations may be the greater range of lipids that inhibit

its activity. Gelsolin is inhibited specifically by polyphos-
phoinositide lipids 29), while adseverin is also inhibited by
phosphatidylinositol and phosphatidylserir2y ( 45.
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