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Abstract

Par-6 is a scaffold protein that organizes other proteins into a complex required to initiate and
maintain cell polarity. Cdc42-GTP binds the CRIB module of Par-6 and alters the binding affinity
of the adjoining PDZ domain. Allosteric regulation of the Par-6 PDZ domain was first
demonstrated using a peptide identified in a screen of typical carboxyl terminal ligands. Crumbs, a
membrane protein that localizes a conserved polarity complex, was subsequently identified as a
functional partner for Par-6 that likely interacts with the PDZ domain. Here we show by NMR that
Par-6 binds a Crumbs carboxyl terminal peptide and report the crystal structure of the PDZ-
peptide complex. The Crumbs peptide binds Par-6 more tightly than the previously studied
carboxyl peptide ligand and interacts with the CRIB-PDZ module in a Cdc42-dependent manner.
The Crumbs:Par-6 crystal structure reveals specific PDZ-peptide contacts that contribute to its
higher affinity and Cdc42-enhanced binding. Comparisons with existing structures suggest that
multiple C-terminal Par-6 ligands respond to a common conformational switch that transmits the
allosteric effects of GTPase binding.
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Epithelial apical-basolateral polarization is primarily governed by the action of the Crumbs,
Par, and Scribble complexes, which assemble at the plasma membrane to organize the proper
distribution and orientation of the cytoskeleton and other cellular components=3.
PSD-95/Dlg/Zz0-1 (PDZ) domains mediate many of the interactions within and between
these conserved polarity proteins. PDZ domains are small (~10 kDa) protein-protein
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interaction modules that typically bind a short sequence at the C-terminus of another
protein®. Partition defective 6 (Par-6/Pard-6) is a central component of the apical Par
complex that contains a single PDZ domain. The Par-6 PDZ domain is unusual in two
respects. First, it can bind an internal (non-C-terminal) sequence from Stardust/protein
associated with Lin7-1 (Pals1)® 8, a component of the Crumbs complex. Second, it
combines with an adjoining Cdc42/Rac Interaction Binding (CRIB) domain to form a novel
GTPase-activated molecular switch that modulates binding affinity for a peptide with the
sequence VKESLYV, originally identified from a library of likely C-terminal PDZ ligands’.

Binding of VKESLYV to the Par-6 CRIB-PDZ module is regulated by the monomeric GTPase
Cdc427. Upon Cdc42-GTP binding, a portion of the flexible CRIB motif folds into a stable
B-strand (‘Bg’) that pairs with the B, strand of the PDZ domain and forms a continuous nine-
stranded intermolecular B-sheet with the GTPase®. GTPase binding to the CRIB increases
the affinity for VKESLV in the distal PDZ ligand binding cleft ~10-fold”. In contrast, CRIB-
PDZ binding to the internal sequence ligand from Pals1 is unaffected by Cdc427. Our
previous structural studies showed that allosteric Cdc42 activation of Par-6 binding to
VKESLYV involves rearrangement of two adjacent sidechains — Leu 164 and Lys 165, the
‘dipeptide switch’ — in the B,_3 loop?, and that interconversion between the low and high
affinity PDZ conformations requires partial unfolding of the domain20.

Par-6 activation by Cdc42-GTP alters localization of the Par complex and other proteins in
both epithelial cell monolayers and migrating cells’-% 11-19 presumably by promoting its
interaction with a C-terminal ligand. Crb3, one of three human orthologs of the Crumbs
protein, was the first C-terminal Par-6 PDZ ligand to be identified in the context of cell
polarity20. However, the Cdc42-dependence of this interaction has not been measured and
the VKESLYV peptide does not correspond to any known Par-6 physiologically relevant
binding partner. Thus, the CRIB-PDZ dipeptide switch has not yet been shown to regulate
formation of a Par-6 complex known to function in cell polarization.

Herein we report the X-ray crystal structure of the Par-6 PDZ:Crb complex, and show that
VKESLV and Crb peptides exhibit similar binding modes by NMR. Crumbs binds Par-6
with significantly higher affinity than VKESLYV, consistent with its role as a functional link
between the mammalian Par-6 and Crb3 proteins. Importantly, when Cdc42-GTP is bound to
the CRIB-PDZ module the binding energy increases by the same margin for both Crb and
VKESLV. We conclude that allosteric activation of C-terminal ligand binding by Cdc42
promotes the association of the Par and Crumbs complexes and may alter other Par-6
interactions as a consequence.

Materials and Methods

Protein expression and purification

D. melanogaster Par-6 constructs were produced as previously described®. All protein
expression utilized the pBH4 vector and BL21 (DE3) £. coli as a host strain grown in
minimal 1°N-labeled media. The pBH4 vector contains an Ampicillin-resistance gene and an
IPTG-inducible T7 promoter sequence, and expresses proteins as a fusion with a Tobacco
Etch Virus (TEV) cleavage sequence and hexahistidine affinity tag (6His) N-terminal to the
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protein sequence. Following purification with Ni-NTA beads, treatment with TEV protease
allows removal of the 6His tag in final purification steps. Synthesized peptides were ordered
either from the internal MCW Protein and Nucleic Acid Facility or commercially and
purified with reverse-phase HPLC. Final purified proteins and peptide were measured at
>99% purity by SDS-PAGE and MALDI-TOF spectroscopy.

X-ray Crystallography

The Par-6 PDZ domain (residues 156—255)-Crb3 C-terminal peptide complex was prepared
by mixing Par-6 PDZ domain at 10 mg/mL with a 5-fold molar excess of Crb3 C-terminal
peptide (sequence: LPPEERLLI). Hanging drop vapor diffusion crystallization experiments
were carried out at 16 °C by mixing equal volumes of the protein with well solution
containing 100 mM HEPES (pH 7.1) and 26% PEG 6,000. The resulting crystals were flash
frozen after passing through a cryoprotection solution of the well solution plus an additional
10% glycerol. X-ray diffraction data were gathered for a single crystal at 100 K using
beamline 8.2.2 of the Advanced Light Source. Data reduction was carried out using
HKL20002.

Molecular replacement was used to evaluate the initial phases using the Par-6 PDZ
domain:VKESLV complex (PDB entry: 1RZX) as the search model. Phenix.AutoMR?2
solved the initial phases and automatically built in the majority of the residues for the binary
complex. Models were completed through iterative rounds of manual model building in Coot
and refinement with Phenix.refine. Geometry of the final structure was validated using
Molprobity?3. Ramachandran statistics for the binary complex were 98 and 2% for the
favored and additionally allowed regions of the Ramachandran plot, respectively. Data
collection and refinement statistics for the final model (PDB ID 517Z) are listed in Table 1.
Residues 156, 157, 254, and 255 were not visible in the electron density for PDZ156-255 No
density was observed for the N-terminal leucine of the peptide ligand. The proline residues
were placed into interpretable electron density but exhibited significantly higher B-factors
(~55 A2) than to the C-terminal peptide residues (~30 A2).

NMR spectroscopy

As described previously®, NMR experiments were performed at 25 °C on a Bruker Avance |1
600 MHz or a Bruker Avance I11 500 MHz spectrometer equipped with a triple resonance z-
axis gradient CryoProbe. All NMR samples contained 0.1-0.25 mM 15N-labeled protein,
and final samples were prepared as 90% H,0/10% D0 in a buffer containing 20mM
sodium phosphate, 20 mM sodium acetate, 50 mM sodium chloride and 0.05% sodium azide
(pH 5.5). Titrations were executed using a sequence of IH-15N HSQC experiments following
incremental additions of an unlabeled peptide. NMR data were processed using the
NMRPipe?4 and XEASY?2 packages. Par-6 peak assignments were determined in previous
work for PDZ1%6-2559 CRIB-PDZ130-2557 and CRIB-PDZQ144C/L164C 9,

Fluorescence polarization

All fluorescence experiments were executed using a Photon Technology International
spectrofluorometer as previously described®. Using the buffer conditions described above, a
series of N-terminally Rhodamine B-labeled peptide samples at 150 nM were prepared with
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increasing concentrations of protein. Fluorescence polarization values were recorded using
560 and 585 nm wavelengths for excitation and emission, respectively. Binding curves were
nonlinearly fitted to an equation describing 1:1 binding stoichiometry, as previously
described?6. The reported uncertainties in fitted K values represent estimates from the
nonlinear regression algorithm, and agree closely with the standard deviation of replicate
experiments.

Isothermal titration calorimetry

Results

ITC experiments were performed on a Microcal VP-ITC microcalorimeter (Thermo) at

25 °C. Measurements were collected by titration of peptide (2 mM) into a 0.2 mM Par-6
protein solution. Peptide and protein buffer conditions were 20 mM sodium phosphate, 20
mM sodium acetate, 50 mM sodium chloride, and 0.05% sodium azide (pH 5.5). Prior to
beginning each experiment, pH of peptide and protein solutions were verified to be within
0.02 pH units of 5.5 at 25 °C, and each solution was degassed for 5-10 minutes at 10 °C
prior to start of experiments. C-values were ~12 and ~105 for VKESLV and GEERLI,
respectively. Identical calorimetry experiments were performed without protein present for
each of VKESLV and GEERLLI to account for the heat of dilution. Data were fitted
according to a one-site binding model using the ORIGIN 5 software (Thermo).

Par-6 PDZ binds a Crb C-terminal peptide

Members of the Crumbs protein family share a conserved C-terminal sequence (Fig. 1A)
that was implicated in the interaction of human Crb3 with the Par-6 PDZ domain®. Most of
the Crb family proteins end with the amino acid sequence —PEERLI, which shares only the
-1 and -3 positions in common with the VKESLYV peptide that was used as a C-terminal
PDZ ligand in previous studies of Par-6. To confirm that the Crb C-terminus can interact
directly with Par-6, we collected 2D 1H-15N HSQC spectra of the PDZ domain
(PDZ156-255) of D. melanogaster Par-6 in the presence of increasing amounts of a peptide
containing the conserved Crb C-terminus (LPPEERLLI) (Fig. 1B). Significant shifts were
observed for many amino acids in and near the PDZ ligand binding cleft consistent with the
specific interaction reported for Crb and Par-6. We solved the X-ray crystal structure of
LPPEERLI bound to PDZ156-255 tg 1.8 A resolution as summarized in Table 1. Residues
156, 157, 254, and 255 were not visible in the electron density for PDZ156-255 No density
was observed for the N-terminal leucine of the LPPEERLI peptide ligand. The proline
residues were placed into interpretable electron density but exhibited significantly higher B-
factors (~55 A2) than the C-terminal peptide residues (~30 A2). The Crb peptide occupies
the PDZ binding cleft in a manner typical of other PDZ-ligand complexes (Fig. 1C) and
forms antiparallel p-sheet hydrogen bonds with the B, strand of the PDZ domain.

NMR comparison of Crb and VKESLYV binding to Par-6 CRIB-PDZ

We previously solved NMR structures of the Par-6 PDZ156-2559, the CRIB-PDZ module
(CRIB-PDZ130-255)7 and a disulfide-stabilized CRIB-PDZ (CRIB-PDZQ144C/L164Cy9
CRIB-PDZQ144C/L164C mimics Cdc42 activation by linking the CRIB domain to the B1_,
loop of the PDZ and constraining the dipeptide switch in the high affinity configuration. In
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previous NMR studies of CRIB-PDZ130-255 the VKESLV peptide exhibited simple two-
state binding similar to the linear peak shifts observed upon VKESLV binding to
PDZ156-255 (Fig. 2A). In contrast, at least seventeen HSQC peaks in the NMR titration of
PDZ156-255 \yith LPPEERLI shift in different directions at low and high peptide
concentrations (Fig. 2A). Most peaks exhibit fast or intermediate exchange titration
behavior, with more pronounced broadening approaching slow exchange for peaks with
larger shift differences. The same pattern of non-linear peak shifting was observed in
titrations with CRIB-PDZ130-255 (Fig. S1), but the affected residues do not define a clear
secondary binding site when mapped to the PDZ156-255 strycture (Fig. S2). We speculated
that the di-proline motif of LPPEERLI might be a contributing factor and synthesized a
shorter peptide with the sequence GEERLI. Simple two-site binding with linear peak shifts
was observed in NMR titrations with the GEERLI peptide (Fig. 2A and Fig. S3), so it was
used for all subsequent studies of Crb peptide binding. To ensure that the truncated GEERLI
peptide bound the Par-6 PDZ similarly to LPPEERLI, we mapped GEERLI-induced 1H/°N
chemical shift perturbations (Fig 2B) to the surface of the LPPEERLI:PDZ156-255 crystal
structure (Fig 2C). Residues that experience large (> 1 ppm) combined chemical shift
perturbations upon GEERLI binding are located in or adjacent to the binding site occupied
by LPPEERLI in the structure of the complex.

Comparison of Crb and VKESLYV binding affinities

We speculated that GEERLI might bind the Par-6 PDZ domain with higher affinity than the
VKESLYV peptide, since it represents a functional link between the Crumbs and Par polarity
complexes?’. We compared GEERLI and VKESLV binding to PDZ1%6-255 by fluorescence
polarization using rhodamine-labeled peptides (Fig. 3A). VKESLV bound with relatively
low affinity (K4 = 72 + 5 uM) consistent with previous results®. In contrast, GEERLI bound
PDZ156-255 \yith six-fold higher affinity (Kq = 12 + 3 pM).

We compared the structures of PDZ1%6-255 hound to each peptide to identify specific
contacts that might enhance the binding of the Crb peptide relative to VKESLV. As shown in
Figures 3B and C, each peptide makes virtually identical main chain contacts with the p2
strand of the PDZ, forming six intermolecular hydrogen bonds typical of other PDZ ligands.
Both peptides make a favorable electrostatic contact between a glutamic acid side chain at
the -3 and the R199 side chain of Par-6, as shown for GEERLI in Figure 3D. An arginine at
the -2 position of GEERLI contacts D232 in a similar manner. The salt bridge or hydrogen
bonds arising from this interaction would likely contribute the ~1 kcal/mol to AGpjnq that
corresponds to the six-fold higher affinity of GEERLLI, since the serine at this position in
VKESLYV does not make an equivalent contact with the PDZ.

We reasoned that the additional electrostatic contacts or hydrogen bonds contributed by
R(-2) of the Crb peptide should enhance the enthalpic contributions to the free energy of
binding relative to VKESLV. Attempts to measure VKESLV binding to PDZ156-255 or
CRIB-PDZ130-255 py jsothermal titration calorimetry (ITC) failed due to the relatively low
affinity of the interaction. However, the disulfide-stabilized CRIB-PDZQ144C/L164C protein
permitted a direct comparison of VKESLV (Fig. 4A) and GEERLI (Fig. 4B) binding by
ITC, which yielded K4 values of 17 + 1 and 1.9 £ 0.1 pM, respectively. As summarized in
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Table 2, the Crb peptide binds with a two-fold more favorable change in enthalpy compared
to VKESLYV, consistent with the additional contacts observed in the crystal structures.
Interestingly, the entropic contribution to GEERLI binding is five-fold less than VKESLYV,
leading to an overall difference in free energy of binding (AAG) of ~1.3 kcal/mol.

Because FP measurements of peptide biding rely on an N-terminally linked rhodamine B to
generate the fluorescence signal, nonspecific PDZ-dye interactions could influence the
measured affinity. We measured binding of VKESLV and GEERLI to CRIB-
PDZQ144C/L164C [y FP (Fig. 4C) and obtained Ky values of 13 + 1 and 2.5 + 0.4 uM,
respectively, in reasonably close agreement with the values from ITC, providing additional
validation of the FP assay for Par-6 PDZ ligand binding.

Cdc42 regulates Crumbs binding

The hallmark of VKESLYV binding to Par-6 is a 9-fold increase of binding affinity upon
allosteric activation of the Par-6 CRIB-PDZ139-255 protein associated with the binding of
Cdc42-GTP to the CRIB module 7: 2. We subsequently showed that Cdc42-GTP
accomplishes this activation by flipping a ‘dipeptide switch’ comprised of the L164 and
K165 sidechains in the B1_, loop of the PDZ domain. In the low affinity conformation,
represented by the NMR structure of PDZ156-2559 the hydrophobic L164 sidechain is
buried in the PDZ core and K165 extends into solution (Fig. 5A). When Cdc42-GTP binds
Par-6, it stabilizes a CRIB-PDZ interface that flips the dipeptide switch, placing K165 in the
PDZ core near the carboxylate binding pocket (Fig. 5B). The high affinity configuration of
the L-K dipeptide switch is also attained upon binding of the C-terminal ligand VKESLV
(Fig. 5C). We inspected the crystal structure of the Crb: PDZ156-255 complex and found that
dipeptide switch in the ‘K165 in’ high affinity arrangement (Fig. 5D).

Based on the close structural similarities exhibited by the L164/K165 dipeptide switch in
different complexes, we reasoned that binding of the Crb peptide to the CRIB-PDZ130-255
module should also be allosterically regulated. We measured GEERLI binding to CRIB-
PDZ130-255 jn the presence or absence of Cdc42 loaded with GMPPNP (a hydrolysis-
resistant GTP analog) (Fig. 5E). Based on the change in Kq from 7.2 to 1.2 uM, it is
apparent that Cdc42 association with the CRIB-PDZ130-255 module exerts an equivalent
allosteric enhancement on the binding of both C-terminal peptide ligands, as summarized in
Table 3. These results show that, while the Crb C-terminal peptide binds with higher affinity
to Par-6 than does VKESLY, it remains sensitive to the activation state of the PDZ domain.

Discussion

The network of polarity complexes is assembled from of an array of stable and dynamic
protein-protein interactions. The Par complex is linked to Crumbs and Palsl, which are both
members of the Crumbs complex, by mutually exclusive interactions with the Par-6 PDZ
domain. Our previous work showed that an internal sequence in Palsl1 binds the Par-6 CRIB-
PDZ module with a Ky of 6 pM28. In this work we demonstrated that the Par-6:Crumbs
interaction is modulated by Cdc42-GTP binding to the CRIB-PDZ module and shifts the K4
from 7 to 1 uM. The Crb:PDZ structure presented here also reveals specific contacts that
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likely contribute significantly to the enhanced binding affinity relative to the previously
studied VKESLYV peptide ligand.

A hallmark of Par-6 function is its ability to segregate to either the apical or leading edge of
a cell upon activation by Cdc42-GTP22: 30, One implication of the comparison of Pals1 and
Crumbs peptide binding affinities is that Cdc42 activation (by exchange of GTP for GDP)
may alter the function or localization of Par-6 by favoring the interaction with Crumbs over
the interaction with Palsl. Interestingly, the C-terminal residues of Crumbs can bind to other
binding partners, as revealed by crystal structures of the conserved ERLI motif bound to the
PDZ domain of Pals13! and the FERM domain of moesin32. In the case of Pals1, a
membrane-associated guanylate kinase (MAGUK) protein, the typical PDZ interaction is
augmented by contributions from the adjoining SH3 and GK domains, which together form
a functional unit that binds the Crb C-terminal domain with very high affinity (K4 ~ 0.1
uM)3L, Given the complex network of protein-protein interactions within and between the
three major polarity complexes, additional studies will be needed to fully define the role of
Cdc42-regulated PDZ binding in the function of Par-6.

In previous work, we observed conformational exchange dynamics in the Par-6 PDZ10 that
are quenched when the high-affinity conformation is stabilized by C-terminal ligand
binding33. We also showed that the disulfide-linked CRIB-PDZQ144C/L164C mytant, which
mimics Cdc42 binding, is ~2.5 kcal/mol more stable than CRIB-PDZ130-25533 Thys, a
portion of the Cdc42-GTP:Par-6 binding energy (~10 kcal/mol; K4 ~ 50 nM8) is required to
stabilize intramolecular contacts at the CRIB-PDZ interface. Our current results show that
when Cdc42-GTP binds the CRIB-PDZ module, the binding energies of GEERLI and
VKESLYV increase by similar margins (AAGgctivation =~ 1.3 kcal/mol, Table 3). This suggests
that the allosteric switch of the Par-6 CRIB-PDZ module is tuned to transfer a specific
portion of the Cdc42-GTP:Par-6 binding energy to flip the dipeptide switch to the high-
affinity configuration for any C-terminal ligand.

The accumulating structural data illustrates how the conformational plasticity of the Par-6
PDZ domain supports interactions with multiple ligand types, including the internal
sequence ligand Pals128. Given the generality of the dipeptide switch mechanism for C-
terminal ligands of its PDZ domain, Par-6 likely interacts with other proteins in a Cdc42-
regulated manner. For example, the Crb3 protein is expressed only in epithelial cells6: 34 yet
Par-6 activation by Cdc42-GTP is required during T lymphocyte chemotaxis!?: 19 35-37 The
modular nature of Par-6 allostery as illustrated by its interaction with Crumbs may enable
the regulated assembly and localization of different polarity complexes depending on the
tissue type and cellular context, many details of which remain to be discovered.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.

ABBREVIATIONS

PDZ PSD-95/Dlg/Zz0-1
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Figure 1. The conserved Crb C-terminus binds the Par6 PDZ domain
A. C-terminal sequences from human, fly and zebrafish proteins in the Crumbs family.

Conserved hydrophobic (gray) and charged (red/blue) residues are highlighted. B. 1H-1°N
HSQC spectra of PDZ156-255 jn the presence of 0 (black contours), 0.5 (gray) and 1 (red)
molar equivalent of LPPEERLI. C. X-ray crystal structure of PDZ156-255 :| pPEERLI
complex.
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Figure 2. Detection of a proline-dependent alternative binding mode
A. Representative peaks from HSQC titrations of Par-6 PDZ1%6-255 with VKESLV (left)

shift in a linear pattern consistent with saturable binding (red arrows and contours) at a
single site in the fast exchange regime on the chemical shift time scale. Binding of 1 molar
equivalent of LPPEERLI (middle) causes similar perturbations (red arrows and contours) to
the same residues but ~17 peaks, including residues G167, 1176, E190, F196, R199, G203,
G204, 1219, N222, E225, M237, M238, 1247, T248, V249, K250, and A252, move in a
different direction in the presence of excess peptide (blue arrows and contours) consistent
with binding at a second, low affinity site. An equivalent titration with a modified Crumbs
peptide lacking the proline residues (GEERLI) (right) displays saturable binding (red arrows
and contours) with no evidence of an alternative binding mode. B. Par-6 PDZ196-255 1/15N
chemical shift perturbations induced by GEERLI binding. C. Significant shift perturbations
(combined *H/2N shift > 1 ppm) are highlighted on the surface of the Crb:PDZ156-255
crystal structure. LPPEERLI peptide is shown in yellow sticks.
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Figure 3. Crb binds Par-6 with higher affinity than the VKESLV peptide ligand
A. Fluorescence polarization measurements of rhodamine-labeled VKESLV (black) or

GEERLI (red) peptides yielded Kd values of 72 £ 5 and 12 + 3 uM, respectively. B.
Intermolecular B-sheet hydrogen bonds in the VKESLV:PDZ156-255 complex (PDB ID
1RZX). C. An equivalent set of PDZ-ligand hydrogen bonds is observed in the
Crumbs:PDZ156-255 crystal structure. D. Both C-terminal peptide ligands contain a glutamic
acid at the —3 position that interacts with R199 of Par-6. The arginine side chain of GEERLI
makes an additional electrostatic contact with Asp 232 at the start of the PDZ156-255 ¢
helix.
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Figure 4. Comparison of FP and ITC assays for Par-6 PDZ ligand binding
A. ITC of VKESLV binding to CRIB-PDZQ144C/L164C B |TC of GEERLI binding to

CRIB-PDZQ144C/L164C Fitted parameters for FP and ITC data presented in Table 2. C. FP
of VKESLV (black circles) and GEERLI (red circles) to CRIB-PDZQ144C/L164C,
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Figure 5. Crumbs binding to Par-6 is allosterically regulated by Cdc42
A. NMR structure of PDZ156-255 (PDB ID 2L.C7). The side chains of L164 (white sticks)

and K165 (blue sticks) are oriented into and away from the PDZ core, respectively,
corresponding to the low affinity configuration of the dipeptide switch. B. X-ray crystal
structure of Cdc42:CRIB-PDZ130-255 (PDB ID 1NF3) shown in teal. The side chains of
C164 (tan) and K165 (blue) are in the high-affinity dipeptide switch configuration with the
lysine side chain projecting into the carboxylate binding pocket. C. X-ray crystal structure of
the PDZ156-255:\VKESLV complex (PDB ID 1RZX). The VKESLYV peptide is displayed in
gray. D. X-ray crystal structure of the PDZ156-255:Crb complex. The GEERLI peptide is
displayed in pink. E. FP measurements of GEERLI binding to CRIB-PDZ130-255 (plack
circles) and Cdc42:CRIB-PDZ130-255 (plack squares).
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X-ray data collection and refinement statistics.

Par-6-Crb

Data collection
Space group P 63
Cell dimensions

a b cA) 65.1,65.1,52.6

aBy () 90, 90, 120
Resolution (A) 50-1.80 (1.86-1.80)
Rinerge 0.073 (0.418)
ol 434 (1.9)
Completeness (%) 95.6 (70.6)
Redundancy 12.6 (6.1)
Refinement

Resolution (A)

No. reflections

Ruork! Rrree

No. atoms
Protein
Ligand/ion
Water

B-factors
Protein
Ligand/ion
Water

R.m.s. deviations
Bond lengths (A)
Bond angles (°)

38.4-1.80 (1.88-1.80)
10,639

0.197/0.218

859

792

;

60

37.0
40.3
34.3

0.015
1.321

Values in parentheses are for highest-resolution shell.
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Table 2

Isothermal titration calorimetry results for CRIB-PDZQ144C/L164C hinding

VKESLV GEERLI
N 1.09 1.05
AH (cal/mol) -3400+£40 -7210+30

AS (cal/(mol*T)
Kg (M)

10.3
17+1

2.0
19+01
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Table 3

Par-6 PDZ:peptide binding affinities from fluorescence polarization.

VKESLV GEERLI
Construct Ka (UM)  MAGgtivation(keal/mol) Ky (UM)  AAGqgivation (Keal/mol)
PDZ156-255 725 -0.2 12+3 -0.3
CRIB-PDZ130-255 54+5 - 73+0.8 -
CRIB-PDZRQ144C/L164C 13+1 0.8 2504 0.6
Cdc42:CRIB-PDZ130-255 6+2 13 12+01 11
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