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ABSTRACT. Members of the phospholipaseCPLC5) family of proteins are activated either byoGr

Gpy subunits of heterotrimeric G proteins. To define specific regions of PBGhat are involved in
binding and activation by @/, a series of fragments of PLE3 as glutathioné&-transferase (GST) fusion
proteins were produced. A fragment encompassing the N-terminal pleckstrin homology (PH) domain and
downstream sequence (GST-N) bound to G profRiry in an in vitro binding assay, and binding was
inhibited by G proteina. subunit, Gr;. This PLC#3 fragment also inhibited @/-stimulated PLG5

activity in a reconstitution system, while having no significant effect am&timulated PLG33 activity.

The N-terminal @y binding region was delineated further to the first 180 amino acids, and the sequence
Asn®0—Sef80 just distal to the PH domain, was found to be required for the interaction. Mutation of
basic residue$™Arg, 15%Lys, ¥9Lys, and®Lys to Glu within this region reduced £ binding affinity

and specifically reduced the Bgor GSy-dependent activation of the mutant enzyme 3-fold. Basal activity
and Gxg-dependent activation of the enzyme were unaffected by the mutations. While these basic residues
may not directly mediate the interaction with3¢ the data provide evidence for an N-termingh)G
binding region of PLC33 that is involved in activation of the enzyme.

A wide range of hormones, neurotransmitters, and chemoat-and $4) have been described that are stimulated to varying
tractants initiate cellular responses by binding to transmem- extents by either &g or G5y. PLC-y is activated by tyrosine

brane receptors coupled to heterotrimedgy) G proteins, phosphorylation, and it is not clear how PldJs regulated
which in turn regulate effector molecules, including phos- (3).
phatidylinositol-specific phospholipase C (PRC)1—3). Comparison of the deduced amino acid sequence of

Either activated @ or the @y dimer can independently  ifterent PLCs reveals a number of distinct structural
activate PLC, leading to the generation of the second fgaqres. At the amino terminus, all PLC isozymes contain
messengers inositol trisphosphates[IBnd diacylglycerol. 5 150 amino acid protein module known as the pleckstrin
While the a subunits of the Gq family G proteins mediate homology (PH) domain@), which has been identified in
receptor activation of PLC that is insensitive to inhibition numerous signaling and ,cytoskeletal proteidis-9). PH

by pertussis toxin (PTX), it is @ subunits liberated from domains interact with various partners including&(10,

the Gi family of G proteins that activate this enzyme in a 11) -, L
- ) A , phospholipids 12, 13), protein kinase C14), and both
PTX-sensitive manne#(5). Mammalian phosphoinositide- lipid and GBy coordinately 15). The general architecture

spzc(:sifig PLSS have been %roupiad intqtrt]hreelt_clfls(_%,egf, of PLC$s is likely to reflect the known three-dimensional
ando, based on sequence homology with mullipie 1Sotorms crystal structure of a deletion variant of PlLdCdacking the

in each class3). Four isoforms of PLG3 (-51, 62, 43, N-terminal PH domain)16). The PLC$é structure suggests
that, following the PH domain, PLBs contain four putative
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tion (P-box) and @qg activation (G-box) (17). In contrast, and 3-primers contained a stop codon followed by>dmd
the G3y binding region of PLC32 has been localized to a  site. For generation of the fragment GST-C' @Bmer was
sequence from the Y domain (L88—Val®*) (18, 19). Yan used containing a hexahistidine tag sequence after the last
and GautamZ0) also reported that this region interacts with amino acid of PLG83, followed by a stop codon, arigglll
the N-terminus of @ in the yeast two-hybrid system. By andXhd sites. Amplified cDNA fragments were ligated into
use of synthetic peptides derived from the same region, thethe open reading frame of the GST gene fusion vector PGEX-
Gpy binding domain was further localized to amino acids 4T2 (AmershamPharmacia Biotech). The constructs were
Glu®74—Lys®® of PLC+32, which overlaps the originally  sequenced in both directions on an automated sequencer by
defined region by four amino acid21). The G3y binding the Duke DNA Analysis Facility.
region of PLCA3 has not been delineated to date. Expression and Purification of GST Proteirtr expres-
Members of this laboratofyhave observed differential ~ sion of fusion proteins, each fusion protein construct was
chemoattractant receptor regulation of PE8-activity via transformed into theéE. coli strain BLR (Novagen) and a
Gpy- versus @g-dependent mechanisn22( 23; reviewed single colony was selected. Overnight cultures grown in Luria
in ref 24). Elucidation of the mechanism of G protein broth containing ampicillin (10@g/mL) were diluted to an
regulation of this enzyme will facilitate understanding of this Asoo €qual to 0.5-0.6 and induced with 0.2 mM isopropyl
phenomenon. Thus we sought to identify the regions of the 1-thio3-D-galactopyranoside fds h at 22°C in a shaker.
enzyme that interact with 8 by measuring By, binding The cells were pelleted by centrifugation, frozen, and stored
to fragments of PLQ33 expressed as GST fusion proteins at —80 °C. The cell pellet fron a 1 L culture was
and by testing the ability of the fragments to inhibit G resuspended in 20 mL of D-PBS (2.7 mM KCI, 1.47 mM
protein-dependent activation of PLC in a reconstitution KH2PQ;, 137 mM NaCl, and 8.1 mM N&PQ;, pH 7.1)
system. In addition, point mutations of amino acids in an containing 1 mg/mL lysozyme and a 1:500 dilution of
N-terminal G3y binding region were introduced in order to  protease inhibitory cocktail (Sigma) and incubated for 20
confirm involvement of this region in the interaction with min at 4°C. The suspension was lysed by mild sonication

Gpy. with a Branson probe sonicator and cell debris was removed
by centrifugation at 200@Pfor 30 min. Fusion proteins were
EXPERIMENTAL PROCEDURES purified by the batch method with 5Q@- of a 50% slurry

of glutathione-Sepahrose 4B and the gel was washed with
PBS containing 0.1% Triton X-100. Proteins were eluted with
10 mM reduced glutathione in Tris-HCI (pH 8.0). GST-C
was then purified on nickeINTA—agarose resin according
to the manufacturer’s instructions (Qiagen). Proteins were
dialyzed against PBS (& 500 mL) at 4°C overnight and
concentrated in a Centricon-30 or -50 (Millipore). Protein
concentrations were determined by the Bio-Rad protein assay
and proteins were stored at80 °C.

Detection of @y Binding to GST Fusion Proteins in Vitro
In vitro GBy binding assays were carried out as in réfs
and 29. Purified GST fusion proteins (500 nM) were
incubated with glutathioneSepharose 4B (806L of a 50%

Construction of Mutant Phospholipasef83: His-tagged
(6x) PLC-3 in pFastBac vector was used as a template for
generating the RKKK— EEEE mutant (i.e., mutation of
PLC33 residues®Arg, 58Lys, %90Lys, and®lLys to Glu)
(21). The mutations were generated by overlap-extension
polymerase chain reaction using mismatched primers. The
sequence of the forward and reverse primers used was 5
aggagacctccagtc-and 3-tgtggtcatggtgaagc-3respectively.
Internal overlapping mutagenic primers weret® cgt gta
tgc ttc ttc cag gaa ggt gtt ccd-8nd 3-gaa gaa gca tac acg
gag ctg gag ctg cag gtg aac cag 'gadd the codons for
glutamic acid instead of arginine or lysine are underlined.

The PCR product was digested wBstEIl and BsuB6l and . N
. : slurry) in a total volume of 25@L of D-PBS at 4°C for 10
ligated into pFastBac-PL{3 to generate the construct. The min with constant mixing. The pelleted beads were washed

presence of the mutations was verified by DNA sequencing twice with 250uL of D-PBS to remove free fusion protein.

and a recombinant baculovirus was generated according to . )
the instructions of the Bac-to-Bac baculovirus system (Life Gfi1y2 (200 nM) was added o the beads in 28007 D-PBS

N\ 0 . ) .
Technologies). containing 0.01% GE;pand mixed on ice for 20 min. Beads

were washed 3 times with 2 of D-PBS containin
Expression and Purification of Phospholipase C and G 0L g

, ) ; 0.01% GE;0to remove nonspecifically bound protein and
Proteins His-tagged (&) PLC62 and PLCA3 (wild type 6 8y subunits. By bound to GST fusion proteins was

and mutant) were purified from Sf9 cells as described yetecteq after SDS12% PAGE and western blotting with
previously @1, 25). Recombinant myristoylatedis Was  yhe G3 antibody SW1 at a 1:5000 dilution (NEN). Blots were
purlfled from Escherichia 90I|coexpr953|ng(1i1 and N- developed with an HRP-linked donkey anti-rabbit antibody
myristoyltransferase according to published proced®®s (¢ 5 1:5000 dilution (AmershamPharmacia Biotech) coupled
Gag and fiy2 subunits were purified from Sf9 cells as it getection by ECH- (NEN). Competition experiments
described previously2(, 28). _ with recombinant myristoylated & were carried out in the
Construction of GST Fusion ProteirsDNAS correspond- presence of GDP (&M). Laser densitometry was used to
ing to PLCﬁ3 fragments were amplified by the polymerase quantitate the relative amounts of boungG
chain reaction (PCR) using human P|33-as a template Phospholipase C Actity AssaysPLC activity assays were
(PLC433 cDNA was provided by Dr. G. Weber, Karolinska  ¢onducted as described previously using sonicated vesicles
Institutet). For the generation qf the GSWN(RKKK — containing 20Q«M phosphatidylethanolamine, 30 PIP;,
EEEE) mutant, the mutant PLE3 in pFastBac was used as 544 6000 cpm of3H]-PIP, per assayZql, 25). Free C&'
atemplate. SPrimers used for PCR contained BocR site, was buffered at~100 nM and reactions were carried out
for 30 min at 30°C. PLC$3 (5 ng) and 1 ng of PLE2,
2AJ.B., HA, B.H., and R.S. respectively, were used per assay. Curve fitting and calcula-
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Ficure 1: Analysis of @1y, binding to GST fusion proteins from
PLC+3. (A) Domain structure of PL@3 (1234 amino acids),

showing regions encompassed by the GST fusion proteins gener-

ated. (B) Coomassie blue-stained SBE®% PAGE of GST and
fragments of PLGQ33 expressed as GST fusion proteinsu of
protein/lane). (C) Western blot for/Gin order to assess thef@
binding ability of the indicated GST fusion proteins. GST was used
as a negative control. In vitro binding assays were carried out as

described under Experimental Procedures. The data shown is

representative of at least three separate experiments.
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Ficure 2: GST fusion proteins from the N-terminus and X-box of
PLC{33. Schematic representation of a further series of GST fusion
proteins from the N-terminus and X-box of PL&3-

tion of 1Cso values was carried out with GraphPad Prism
(ISl Software).

RESULTS

GBy Binding of GST Fusion ProteinsTo determine
regions of PLCB3 that interact with G proteifiy subunits,
fragments of PLG33 as glutathion&-transferase (GST)
fusion proteins were generated (Figure 1A). Figure 1B shows
the purifed GST fusion proteins. The ability of the four GST
fusion proteins to bind recombinan3&,; was assessed by
direct binding followed by precipitation with glutathiore
Sepharose 4B and detection gf By western blotting. GST
alone was used to monitor nonspecific binding. Both GST-N
and GST-X bound @,y,, although to different extents.
Densitometric analysis indicated33 binding to GST-X was
~13% of that observed with GST-N, while GST alone and
GST-C did not bind. GST-Y bound £%, albeit at barely
detectable levels (Figure 1C).

To define the minimal regions involved in binding3§,

a series of truncated GST fusion proteins derived from
GST-N and GST-X were constructed (Figure 2). Some of
the purified fusion proteins from the N-terminus were
proteolyzed or copurified with contaminating proteins that
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Ficure 3: Analysis of @31y, binding to GST fusion proteins from
the N-terminus and X-box of PLB3. (A, C) Coomassie blue-
stained SDS10% PAGE of the GST fusion proteins indicated in
Figure 2. N-Terminal fragments indicated by an arrow co-purified
with contaminating proteins and were subject to proteolysis. The
amount of protein used ing¥ binding assays was adjusted to take
account of this. (B, D) Western blots fo33n order to assess the
Gpy binding ability of the indicated GST fusion proteins. The data
shown are representative of at least three separate experiments.
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FicUure 4: Effect of Guy; on GBy binding to GST fusion proteins.
Western blot for @ showing effect of increasing concentrations
of recombinant myristoylated &, -GDP on binding of @B;y, to
GST-N and GST-X (0.xM). GST (0.54M) was used as a control.
Gaip (0.5, 1, and «M) was used in the presence of GDPuW!).

could not be removed (Figure 3A). Thus, the amount of
purified protein used in subsequent binding experiments was
adjusted visually to take account of both the contaminants
and proteolytic products. Comparison ofi{p, binding to

the series of N-terminal GST fusion proteins indicated that
a fragment encompassing amino acids180 of PLCA3
retained a level of binding similar to that of GST-N.
Truncation of a further 30 amino acids (GST550) led to

a marked loss of By binding. Similarly, GST-596 from
PLC-3 lacked @y binding (Figure 3B).

Fusion proteins GST-290472 and GST-290404 (Fig-
ures 2 and 3) derived from the X-box region were also tested
for their ability to bind @y, in comparison with GST-X.

All three proteins displayed similar levels o3&, binding,
suggesting that the £ binding region within the X-box is
contained within the shortest fusion protein GST-2404
(Figure 3D).

Competition of @By Binding by Gu;. The effect of 1, 2,
and 4 mol equiv of @, in the presence of GDP (& +*GDP)
on GB1y, binding to GST-N and GST-X was examined
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O 2 64 reduces @By, binding. (A) Schematic representation of the
2c N-terminus of PLCB3 showing the amino acid sequence of the
sE .| Gpy binding region (As#°—Sef89 and the location of the four
o | [ basic residues mutated to glutamic acid. (B) Coomassie blue-stained
a2 5. Vs SDS-10% PAGE of the fusion proteins GST-N and GST-
28 W N(RKKK-EEEE). (C) Western blot for @ in order to compare
& 1 the @By binding ability of GST-N and GST-N(RKKK-EEEE)
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i fusion proteins. In vitro binding assays were carried out as described
0 003 01 03 1 3 under Experimental Procedures and the relative intensity pf G
bands was quantitated by laser densitometry. DltadST-N; O,
GST-N(RKKK-EEEE)] are expressed as a percentage of that bound
to GST-N at each concentration of3§.

3_
C g@ higher, and @y subunits gave an approximately 3-fold
s E.J enhancement of activity. The addition of GST-N inhibited
iy o 21 PLC-53 activity with an 1Go of 0.54M and a maximal 76%
v e inhibition at 3uM. A similar potency and degree of inhibition
8 £ was observed with GST-N in PLB2 activity assays. GST-
%% 1 X, GST-Y, and boiled GST-N had no effect at either 1 or 3
g E uM on PLC2 or {43 activity. To determine whether the
= observed inhibition of @y-stimulated activity was due to a
0-! suppression of PLC catalytic activity rather thans)G
G protein: Basal Goq Gogq stimulation, the effect of the GST-N fusion protein on basal
Fusion protein. ~ — — GST-N Ca&*-stimulated PLC activity was examined. GST-N had

negligible effects on basal activity of PLE2 or {33 (Figure

Ficure 5: Effect of fusion proteins and &, on G3y-stimulated ; ; ; ;
and Gug-stimulated PLC activity. (A) PLG3 activity was 5). This was most clearly demonstrated in experiments with

measured in the absence (open symbols) or presence (solid symbolsy LC#32 where basal activity was higher (Figure 5B).
of GB1y2 (20 nM) for 30 min at 3C°C. The effect of the indicated oreover, a submaximal dose ofa@ (10 nM) in the
concentration of competitors [GST-W( V), GST-X (#); GST-Y presence of Al stimulated PLG33 activity 20-fold, and

(.), Gail (.)] on the level of PLC aCtIVIty in the presence or th|S response was unaffected bwm GST_N (F|gure 5C)

absence of By was examined. (B) PL@2 activity was measured : : o )
in the absence or presence g8, (20 nM). Symbols are as above. Effect of Point Mutations on £ Binding and of PLC

(C) PLCA3 activity was measured in the absence or presence of A3 Activity. Experiments with GST fusion proteins indicated
Gaq (10 nM) together with Al (10 mM NaF and 1M AICI 3). that the first 180 amino acids of PLE3 are involved in
The effect of GST-N (3M) on the Gug-stimulated response was  binding G3y and that amino acids 15@.80 just distal to
gxa:nmedé)ver a 30 min mcué:l)aﬂondat‘ao Each point roPreSeRls oN€ PH domain are required for this interaction. This region
Sgp icate determinations and the data are representative of three, 0 similarity with the @& binding region of
parate experiments.

B-ARK, in which a series of basic residues have been shown
(Figure 4). Binding of GST-N to @1y, was attenuated by 1 by mutational analysis to be critical forgg binding 29).
mol equiv of Guj;*GDP (~66% inhibition with 1 mol equiv), Thus we mutated four corresponding basic residiféarg,

while the same concentration did not reducgyGinding 199 ys, 159 ys, and®lLys) to glutamic acid and examined
to GST-X. Binding to GST-X was inhibited only weakly by the effect on @y binding and G protein-stimulated PLC
higher concentrations of & *GDP. activity.

Effects of GST Fusion Proteins on PLC Adii. The A comparison of @y binding to the wild-type GST-N

fusion proteins were tested for their ability to inhibit either and mutant fragment is shown in Figure 6. Binding to the
Gpy-stimulated PLG52 or {33 activity (Figures 5A and 5B).  mutant was reduced by between 40% and 85% over a range
A submaximal concentration of & (20 nM) stimulated of Gy concentrations but was not completely abolished. In
PLC33 approximately 10-fold over the basalalepend- parallel with this result, the E{ for GSy activation of the

ent activity. Basal activity of PL@2 was significantly mutant PLCA3(RKKK — EEEE) enzyme (E& = 36 nM)
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Binding of GBy to the GST-X fragment was also observed,
although to a lower extent than GST-N, and the binding
region was localized to amino acids 29004. However,
binding to this fragment was not effectively inhibited by
Gai;*GDP, suggesting that the heterotrimer can interact with

>

IP; released (CPM)
i

6 the GST-X fragment of PL@3. The Gx-binding surface
44 of GSy may not be the only region of effector interaction;
24 recently it has been demonstrated that the heterotrimer can
0+ interact with PLCB2 (31). Since GST-X did not suppress
0 5 10 30 100 300 Gpy activation of PLCB, it is unlikely that this interaction
Byl M is relevant for enzyme activation byg@. GST fusion
proteins from the Y-box and C-terminus of PLA3-did not
B 16 bind to G3y in vitro or have significant effects in PLC
14 activity assays, suggesting thaffmay not contact these
= 121 regions of PLCA3.
% 10+ The sequences within the N-terminus of P38 which
2 8 are important for binding @y, were further delineated by
B 6 using a series of truncated GST fusion proteins derived from
4 GST-N. This approach enabled thgbinding site to be
Ch localized within the first 180 amino acids of PL£3. GST-
g : i i . . 5—-180 bound @y; however, truncation of a further 30
0 0z o066 2 66 20 amino acids (GST-5150) led to a marked loss of 7
lecaf nM binding, indicating that amino acids 15Q80, just distal to

y or Gag. Activation of the wild-type and mutan : . . .
PLC-33(RKKK-EEEE) () was measured over a range of con- 143), are required for the interaction. These experiments were

centrations of @,y for 30 min at 30°C. (B) Same as in panel A complicated by the presence of proteolytic products, which
except that activation of the wild-type PLE3 (W) and mutant PLC-  were recognized by an antibody to GST, and by larger

B3(RKKK-EEEE) (0) was measured over a range of concentrations contaminating proteins in the GST fusion preparation, which
of Gag in the presence of Alf. Each point represents the mean \yere not recognized by the same antibody. An excess of
ggggf;t%ateigg:ﬂgﬂﬂgg;%g;fe data are representative of threegluta}thione bgads was used in t_héi;Gbinding assay to
_ _ provide sufficient binding capacity for the GST fusion
was reduced by about 3-fold as compared with the wild- proteins. These other proteins did not appear to influence
type PLCA3 (EGo = 13 nM), with no reduction in the  Ggy pinding since the crude GST-3.80 binds @y as well
maximal activity at saturatlng_,@ concentrations (Figure  gg GST-N, which is at least 95% pure. Thg)Ghinding
7A). The effect of the mutations was specific folfs  yegion defined here is similar to that reported in several other
dependent activation since basal PLC activity with the wild- gt,dies which demonstrate that C-terminally extended PH
type and mutant enzymes were similar andqalependent  gomains from various proteins interact wit3@in vitro
ac_t|vat|on of the wild-type and mutant enzymes was similar (10, 32, 33). The physiological significance of some of these
(Figure 7B). interactions remains to be established; however, the interac-
tion of the extended PH domain frofadrenergic receptor
DISCUSSION kinase 1 §-ARK-1) with Gy has been characterized in vitro
Previously, we have observed that PJ3G-activity is and in vivo @9, 34). The region of3-ARK-1 responsible
regulated by chemoattractant receptors and that this phosfor binding Gy is not identical to the PH domain but
pholipase may be a site for cross-regulation of receptors thatencompasses the C-terminal portion of the PH domain plus
activate PLC via @y subunits 22—24). To begin to adjacent downstream sequence, and basic residues within the
elucidate the mechanisms of PL&3-regulation, we sought  adjacento-helical sequence are critical forg binding.
to identify the regions of the enzyme that interact withyG The defined N-terminal region does not contain the
In the present study, a region at the N-terminus of FI3C-  putative @y binding motif, QXXER, described by Chen et
that is important for Gy binding and for activation of PLC-  al. (30). It does, however, show some similarity with the
B3 by G3y subunits has been defined. An N-terminal Gpy binding regions of3-ARK and PLCg2 with the
fragment of PLG33 (GST-N), encompassing the PH domain presence of a series of basic residues (Figure 88) Thus
and putative EF-hand motifs, boungi in vitro. Binding we focused oA>Arg, 9Lys, 1590 ys, and'®Lys as potentially
to the fragment was inhibited bydz-GDP implying that key residues involved in binding £%. Binding of G3y to
only free @3y can interact with this sequence from PLC- the mutant GST-N with this series of basic residues mutated
3, and this is consistent with the fact that the heterotrimer to glutamic acid was reduced and the &Gor Gpy-
(GopBy) cannot activate PLC. The GST-N fragment also dependent activation of the enzyme was decreased 3-fold
inhibited G3y-stimulated PLG32 and $3 activity in in vitro (Figure 6 and 7). This partial attenuation ofs% binding
assays but had no effect on basal axgsstimulated PLC caused by the mutations contrasts with a complete loss of
activity. The 1Gp for this inhibition (0.54M) is 100-fold binding following mutation of corresponding residues in the
lower than the IG value reported for the QEHA peptide  GpBy binding region of3-ARK (29). Since the mutations did
derived from adenylyl cyclase 3@) or peptides derived from  not completely abolish & binding to this N-terminal region
the Y-box of PLCA2 (21). of PLC-3, the basic residues may not directly mediate the
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interaction in this region. Nonetheless, the 3-fold reduction REFERENCES

in EGs, for the mutant enzyme is consistent with the
conclusion that @By interaction with this region is important
for PLC33 activation. Since the mutations did not alter basal
PLC activity or the Gg-dependent activation of the enzyme
the effect was specific for @/-dependent activation. These
data and the observation thafadependent activation at
saturation is not effected by the mutations suggest that the
mutations did not have effects on catalysis directly and that
the observed effect was not due to destabilization of the
enzyme structure. Further studies will have to be performed
to determine exactly which amino acids directly contribute
to the binding site for @y subunits.

Although there is evidence for subtle differences in
residues of By involved in activation of PLG32 and PLC-
B3 (35—37), it seems likely, considering the high homology
between PLGQ51, PLC{2, and PLCES3, that similar regions
of each isozyme are involved in binding and activation by
Gpy. In support of this hypothesis, it was recently demon-
strated that @y subunits bind to the extended PH domains
from PLC{1 and PLCB2 (38). Moreover, the data dem-
onstrating that both PLE2 and $3 activity were inhibited
by GST-N is consistent with this model, suggesting that both
effectors share an interaction surface gbyGPreviously, a
region in the Y-box of PLG32 was defined as a6 binding
site; therefore, By may interact with both the N-terminal
region 38) and the catalytic domain of PLG2 (18—21).
Similarly, multiple interactions may be involved in/@
activation of PLCS3. The GST-Y fragment from PLB3
used in this study encompasses thf’®inding region from
PLC+2; however, binding of By to GST-Y was barely
detectable and GST-Y did not have any inhibitory effects
on PLC activity. It is possible that the GST portion of the
fusion protein occludes thef binding site in this fragment
of PLC33, or alternatively this site of interaction may be
unique to PLCB2.

The data presented provide evidence for &y ®inding
region at the N-terminus of PL@B3, and amino acids 150
180 just distal to the PH domain were found to be required
for the interaction. Mutation of a series of basic residues in
this region reduced the affinity of the interaction and
specifically, albeit modestly, reduced the &Qor GAy-
dependent activation of the mutated enzyme. Thus, while

these basic residues may not directly mediate the interaction

with Gy, the data provide evidence for an N-termingh)G
binding region of PLG53 that is involved in activation of
the enzyme. Since £ regulation of the widely expressed
PLC3 is likely to be a mechanism for pertussis toxin-
sensitive receptor-mediated signaling for many receptors,
such as the chemoattractant receptdr$,24), these results

have immediate impact on understanding the mechanisms

involved in this process. The identification of thef&
binding domain of PLG33 will be useful in further delinea-
tion of the regulation of this important enzyme in receptor
signaling.
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