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ABSTRACT 

Scribble (SCRIB) is an important adaptor protein that controls the establishment and 

maintenance of apico-basal cell polarity.  To better understand how SCRIB controls cell polarity 

signalling via its PDZ domains, we investigated human SCRIB interactions with APC 

(adenomatous polyposis coli). We show that SCRIB PDZ1, PDZ2 and PDZ3 are the major 

interactors with the APC PDZ-binding motif (PBM), whereas SCRIB PDZ4 does not show 

detectable binding to APC. We then determined the crystal structure of SCRIB PDZ1 domain 

bound to the APC PBM. Our findings reveal a previously unreported pattern of interactions 

between the SCRIB PDZ domain region with the C-terminal PDZ binding motif of APC, where 

SCRIB PDZ1 domain is the highest affinity site.   
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INTRODUCTION 

Cell polarity is established via the asymmetric distribution into distinct cellular domains of 

cellular constituents such as proteins, lipids and carbohydrates [1]. This phenomenon is a 

crucial property of eukaryotic cells and pivotal for the correct establishment of tissue 

development and architecture. The proper distribution of cellular components leads to the 

establishment of apical-basal cell polarity in epithelial cells, and effects a range of important 

cellular processes and signalling pathways including apoptosis, vesicle trafficking, cell 

proliferation and migration [2]. Importantly, loss of cell polarity is recognized as an important 

hallmark of cancer development [3], underscoring the significance of correct cell polarity for 

healthy tissues. Epithelial apico-basal polarity is controlled by the antagonistic interaction of 

three multi-protein complexes, the Par, Crumbs and Scribble complexes [2][3].  In mammals, the 

Scribble complex comprises Scribble (SCRIB), one of 4 Dlg (Discs Large) homologues (DLG1-4) 

and 2 Lgl (Lethal Giant Larvae) homologues (LLGL1, LLGL2), which are highly conserved from 

the vinegar fly to humans [4]. Scribble was originally identified in Drosophila melanogaster as a 

tumour suppressor where loss of Scribble resulted in disrupted epithelial tissue organisation 

accompanied by aberrant growth in the imaginal discs of the larvae [5]. This tumour 

suppressing ability was subsequently shown to be conserved across species, with loss of 

Scribble promoting tumour initiation, and when coupled with oncogenic drivers including RAS, 

tumour progression in diverse epithelial tissues including mammary, prostate, skin and the lung 

[6-10].  

Scribble is a large multi-domain scaffold protein comprising 16 Leucine Rich Repeats 

and 4 PSD-95/Disc-large/ZO-1 (PDZ) domains, and a member of the LRR And PDZ domain 

(LAP) family of proteins (Figure 1A). Via these domains Scribble is able to interact with a 

diverse set of interactors that play a role in a range of discrete signalling pathways [4]. The 

majority of interactions are modulated by Scribble’s four PDZ domains, however the Scribble 

LRR domain also engages a specific subset of interactors, such as LLGL2, during the regulation 
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of cell polarity [11]. Similar to other PDZ domains, Scribble PDZ domains typically bind C-

terminally located PDZ-binding motifs (PBMs) on specific interactors. Although these sequences 

are specific, numerous studies have now shown that whilst PBMs on Scribble interactors 

selectively engage Scribble, the Scribble PDZ domains appear to harbor overlapping specificities 

for particular ligands, with each PDZ domain able to bind multiple interaction partners [11-15]. 

Scribble PDZ domains are categorized as Class I PDZ domains, which recognises a consensus X-

T/S-X-ØCOOH motif (where X can be any amino acid residue, and Ø is a hydrophobic residue) in 

the PBM of binding partners.  

APC (Adenomatous Polyposis Coli) has been shown to be a Scribble interactor in vitro 

and in vivo [16]. APC is a large multi-domain protein found in epithelial cells that has been 

shown to exert influence on a number functions including control of the Wnt signal 

transduction, cell migration, cell-cell adhesion, and cell cycle control [17, 18]. Importantly, a 

large fraction of colorectal cancers harbor inactivating mutations in APC, and loss of APC was 

linked to the inhibition of ubiquitin-mediated degradation of -catenin [19]. More recently, APC 

was also shown to play an essential role in inhibition of Wnt receptor activation [20]. In 

addition to Scribble, APC has also been reported to interact with mammalian Dlg, another 

member of the Scribble complex [21-24]. Both Scribble and Dlg1 colocalize with APC at cellular 

protrusions during migration events [20, 22]. Importantly, knockdown of human Scribble by 

RNAi in Caco-2 cells disrupted the proper localization of APC at adherens junction [16]. 

Intriguingly, APC was shown to engage Scribble through its C-terminal PDZ binding motif 

binding specifically to the Scribble PDZ1 and 4 domains [16], however a recent report using 

peptide-phage display proteomics approach indicates that the APC C-terminal PDZ binding 

motif binds directly to Scribble PDZ1 and 2 [15]. 
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To understand the molecular and structural basis of this Scribble:APC interaction, we 

now report the outcomes of a systematic examination of the affinity of recombinant Scribble 

PDZ domains for peptides spanning the wild-type APC PBM domain together the crystal 

structure of Scribble PDZ1 bound to the APC PBM peptide.  

 

MATERIALS AND METHODS 

Protein expression and purification 

Synthetic cDNA codon optimized for Escherichia coli expression encoding the PDZ domains 

of human Scribble, SCRIB (Uniprot accession number: Q14160) PDZ1 (728–815); PDZ2 (833–

965); PDZ3 (1005–1094); and PDZ4 (1099–1203)) were cloned into the pGil-MBP [25] and 

pGex-6P3 (GE Healthcare). Recombinant SCRIB PDZ domains were expressed using Escherichia 

coli BL21 (DE3) pLysS cells (BIOLINE) in super broth supplemented with 200 µg/mL ampicillin 

(AMRESCO) using auto-induction media (10 mM Tris-Cl pH7.6, 100 mM NaCl, 1 mM MgSO4, 0.2 

% (w/v) D-lactose, 0.05 % (w/v) glucose, 0.5 % (v/v) glycerol) [26] at 37°C until the optical 

density at 600 nm (OD600) reached 1.0 before cooling cultures to 20°C for 24 hours for protein 

expression. Bacterial cells were harvested by centrifugation and lysed in the presence of 

deoxyribonuclease I (Sigma-Aldrich) from bovine pancreas using TS Series 0.75 kw model 

cabinet (Constant Systems Ltd.) at 25 kPsi, Qsonica Q700 sonicator. Cell lysates were 

subsequently clarified by centrifugation at 20,000 x g for 20 minutes using an Avanti® J-E 

(Beckman Coulter) and filtered using Millex-GP syringe filter unit 0.22 µM (Merck Millipore) 

prior to loading onto equilibrated columns for affinity purification.  

Glutathione-S-transferase (GST) tagged recombinant SCRIB PDZ1 protein was captured 

using glutathione sepharose 4B (GE Healthcare) in buffer A (50 mM Tris-Cl pH 8.0, 150 mM NaCl 

and 1 mM EDTA) and was cleaved on-column with HRV 3C protease to liberate the PDZ1 

domain, which was eluted with buffer. Hexahistidine maltose binding protein (His-MBP) tagged 

recombinant PDZ domains (PDZ2, PDZ3 and PDZ4) were purified using 5mL HisTrap HP 
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columns (GE Healthcare) in buffer B (50 mM Tris-Cl pH 8, 300 mM NaCl) and washed with 

buffer B supplemented with 20 mM Imidazole before eluting in buffer B supplemented with 300 

mM Imidazole. Recombinant fusion proteins were cleaved with TEV protease in buffer B 

supplemented with 0.5 mM EDTA and 1 mM DTT before being subjected to a second round of 

affinity chromatography to remove cleaved HisMBP tag and uncleaved fusion protein. All 

cleaved target proteins were subjected to size exclusion chromatography using a HiLoad 

16/600 Superdex 75 (GE Healthcare) equilibrated in 25 mM Tris pH8.0, 150 mM NaCl, where 

they eluted as single peaks. 

 

Isothermal titration calorimetry 

Purified human SCRIB PDZ domains were used in titration experiments against 8-mer peptides 

spanning the C terminus of human APC (Uniprot accession number: P25054; GSYLVTSV) or a 

non-binding mutant of APC (GSYLVASA) to determine the affinity for SCRIB PDZ domains. PDZ1 

concentration was quantitated at 280 nm absorbance (A280nm) using a NanoDrop 2000/2000c 

UV-Vis Spectrophotometer (Thermo Scientific). Due to a lack of amino acids within the Scribble 

PDZ2, PDZ3 and PDZ4 domains that enable accurate concentration measurements at 

Abs280nm,  protein concentrations were calculated using the Scopes method [27] by measuring 

absorbance at 205 and 280 nm using a NanoDrop 2000 spectrophotometer (Thermo Fisher 

Scientific). 

Titrations were performed at 25°C with a stirring speed of 750 rpm using the 

MicroCalTM iTC200 System (GE Healthcare). A total of 20 injections with 2 µL each and a 

spacing of 180 seconds were titrated into the 200 µL protein sample (25 mM Tris pH 8.0, 150 

mM NaCl), except for the first injection which was only 0.4 µL. Protein concentration of 75 µM 

against peptide concentration of 0.9 mM were used. Peptides were purchased from Genscript 

(San Francisco, CA, USA). Raw thermograms were processed with MicroCal Origin® version 7.0 

software (OriginLabTM Corporation) to obtain the binding parameters of each interaction. A 
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synthetic pan-PDZ binding peptide referred to as superpeptide (RSWFETWV) was used as a 

positive control [[14, 28]. 

 

Protein crystallisation, data collection and refinement 

The complex of SCRIB PDZ1 with APC was reconstituted by mixing protein and peptide at a 1:10 

molar ratio, with the dilute complex concentrated using a 3-kDa molecular mass cut-off 

centrifugal concentrator (Millipore). Concentrated Scribble PDZ1 and 3 complexes with APC 

were flash-cooled, and stored under liquid nitrogen for crystallization trials. Crystallization was 

performed using 96-well sitting-drop trays (Swissci) with the sitting drop vapor diffusion 

method at 20 °C either in-house or at the CSIRO C3 Collaborative Crystallization Centre, 

Melbourne, Australia. 0.15-μl of protein-peptide complexes were mixed with 0.15 μl of 

commercial sparse matrix screen crystallization conditions using a Phoenix nanodispenser 

robot (Art Robbins). Initial crystallization conditions were optimized using a 24-well limbro 

plate. Crystals of SCRIB PDZ1 bound to APC peptide were obtained at 30 mg/ml in 20% (w/v) 

polyethylene glycol 3350, 0.2 M potassium formate. The SCRIB PDZ1-APC crystals were cryo-

protected using 20% ethylene glycol and flash-cooled at 100 K using liquid nitrogen. Rod 

shaped crystals were obtained belonging to space group C2.  

All diffraction data were collected on either the MX1 beamline at the Australian 

Synchrotron equipped with an ADSC Quantum 210r CCD detector (Area Detector Systems 

Corporation, Poway, California, USA) and the MX2 beamline equipped with the EIGER 16M 

detector with an oscillation range of 1.0° and 0.1° per frame, respectively, using a wavelength of 

0.9537 Å. Diffraction data were integrated using XDSme [29] and scaled using AIMLESS [30]. 

The structures was solved by molecular replacement using Phaser [31] with the structure of  

human Scribble PDZ1 (PDB code 5VWC [14]) as a search model. The final TFZ and LLG values 

were TFZ = 37.6 and LLG = 2014.734 for SCRIB PDZ1-APC. The initial solution produced by 

Phaser was manually rebuilt over multiple cycles using Coot [32] and refined using PHENIX 
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[33]. Data collection and refinement statistics details are summarized in Table 2. MolProbity 

scores were obtained from the MolProbity web server [34]. Coordinate files have been 

deposited in the Protein Data Bank under the accession code 6MS1. All images were generated 

using the PyMOL Molecular Graphics System, Version 1.8 Schrödinger, LLC. All software was 

accessed using the SBGrid suite [35]. All raw diffraction images were deposited on the SBGrid 

Data Bank [36] using their PDB accession number 6MS1. 

 

RESULTS 

Isolated Scribble PDZ1 and PDZ3 domains specifically interact with the APC PBM 

SCRIB has previously been shown to directly interact with the APC C-terminal PDZ binding 

motif (PBM) via its PDZ1 and 4 domains using pull-down assays [16]. To quantify the 

interaction and understand the interplay between APC binding in the context of the extensive 

interaction network of Scribble PDZ domains, we examined the affinity of recombinant SCRIB 

PDZ1, 2, 3 and 4 domains for 8-mer peptide corresponding to the APC PBM (GSYLVTSV) (Figure 

1, Table 1) using isothermal titration calorimetry (ITC). These analyses revealed that the APC 

PBM bound to SCRIB PDZ1, 2 and 3 domains with KD values of 6.0, 36.0 and 18.3 M, 

respectively, and showed no binding to SCRIB PDZ4. In contrast, a mutant APC PBM peptide 

(GSYLVASA) did not show any detectable binding (Figure S1). Analysis of the thermodynamic 

binding parameters of APC binding to SCRIB PDZ1, PDZ2 and 3 (Table 1) indicates that the 

tighter binding of APC to SCRIB PDZ1 compared to PDZ3 is largely driven by a more favourable 

entropic contribution (Table 1). 

 

The crystal structure of SCRIB PDZ1:APC PBM peptide complex  

We next examined the structural basis of SCRIB binding to the APC PBM by determining the crystal 

structure of the SCRIB PDZ1:APC complex. The PDZ1:APC  structure was refined to a resolution of 

1.35 Å with a final Rwork/Rfree of 17.0 and 20.5, respectively. Clear and continuous density is visible 
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for APC residues 2837-2843, with the remaining Gly presumed disordered. As shown previously [14] 

the SCRIB PDZ1 domain comprises a compact globular fold comprising six β-strands and two α-

helices that adopt a β-sandwich structure, with the APC peptide bound in the canonical ligand binding 

groove located between the β2 strand and helix α2 (Figure 2A).  

Examination of the PDZ1:APC  structure reveals that  binding of APC does not significantly 

change the PDZ1 domain structure when superimposed onto the previously determined structures of a 

SCRIB PDZ1:-PIX complex [14] or ligand free SCRIB PDZ1 (PDB ID 5VWC) [14], with an  rmsd 

of 0.9 Å over 93 Catoms between SCRIB PDZ1:-PIX and APC complexes, and between PDZ1 

alone and PDZ1:APC of 1.2 Å over 96 C atoms [37].  

SCRIB PDZ1 utilizes a hydrophobic pocket to accommodate V2843APC that is formed by 

PDZ1 L738, I740, I742, V797 and L800. This hallmark interaction of PDZ domains with peptide 

ligands is supplemented by a number of hydrogen bonds with APC, including side chain 

mediated H793PDZ1:T2841APC, T749PDZ1:S2837APC  as well as R801PDZ1:V2843APC (Figure 2B). In 

addition, there are main chain contacts from L738PDZ1, G739PDZ1 and I740PDZ1 with the carboxyl 

group of V2843APC and inter main chain contacts between I740PDZ1:T2841APC.  

To validate the interaction of SCRIB PDZ1 with APC, we performed structure-guided 

mutagenesis to selectively disrupt PDZ1 binding to APC. ITC analysis of a mutant of SCRIB PDZ1 

revealed the PDZ1H793A bound with a 3-fold lower affinity with a KD of 18.8 M due to the loss 

of the hydrogen bond between H793PDZ1:T2841APC (Figure 3C, Table 1). 

  

DISCUSSION 

Scribble is a crucial regulator of apico-basal cell polarity, and acts as central arbiter of a diverse 

set of signalling pathways that converge on Scribble via interactions with its four PDZ domains 

[4]. As part of this, Scribble has been shown to engage a diverse group of interactors including 

-PIX [14], Vangl2 [11], -catenin [38], MCC [12] and importantly for this study APC [16] to 
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ultimately control cell and tissue architecture. As a result, regulation of Scribble interactions is 

complex, with multiple interactors competing for Scribble binding at the same time. Considering 

the spatio-temporal regulation of expression of both Scribble and its interactors, it is likely that 

only a certain subset of potential interactors are able to compete for Scribble binding at any 

given time, however the molecular detail of how Scribble distinguishes and selects for particular 

interactors is currently unknown.  

 We reason that one important mechanism that impacts the Scribble interactor network 

is the affinity of the individual binding partners. However, quantitative measurements of 

affinities, and accompanying detailed examination of Scribble PDZ:ligand interactions are only 

available for a limited subset of Scribble ligands. Published data on these better studied 

interactors indicates that distinct patterns of interactions exist that impose one level of 

regulation for Scribble interactions. For instance, Drosophila Scribble interacts with Gukh 

(Gukholder) primarily via the PDZ1 domain, with the PDZ3 interaction being 40-fold weaker, 

and no detectable binding to PDZ2 and 4 [28]. In contrast, human Scribble (SCRIB) interacts 

with -PIX via PDZ1,2 and 3 domains, with the interaction with PDZ1 being the strongest (3.3 

M) and PDZ2 the weakest (67.8 M) [14]. Furthermore, IP, pull-down assays and affinity 

indicated that for other interactors such as PKP4, DNM1L and HPV E6, different SCRIB PDZ 

domains are able to discriminate between these ligands [13, 39]. However, a coherent analysis 

of the different interaction pattern is challenging due to a systematic absence of high quality 

affinity measurements for SCRIB’s PDZ4 domain, with large scale analyses omitting SCRIB PDZ4 

domain from their analyses [13]. Considering that SCRIB PDZ4 had been implicated to bind to 

APC[16], NOS1AP [40] and TBEV NS5 [41], matching affinity measurements for PDZ4 are 

needed to comprehensively examine the ability of Scribble PDZ domains to control polarity 

signalling.  
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 We now show that human Scribble binds the APC PBM with low micromolar affinities, 

with SCRIB PDZ1 domain being the highest affinity site with a KD of 6.0 M, whereas SCRIB 

PDZ3 binds with 18.3 M and the SCRIB PDZ2 an affinity of 36.0 M. These findings are in 

disagreement with previous data indicating that APC interacts with SCRIB PDZ1 and 4 domains 

[16] or with SCRIB PDZ1 and 2 domain only [15]. Instead, the pattern in interactions and 

affinities we observed for Scribble APC interactions resembles the binding pattern for SCRIB:-

PIX [14], which also binds SCRIB PDZ domains 1,2 and 3, with PDZ1 being the highest affinity 

interactor and PDZ2 the weakest binder.   

 Previous studies revealed that the PDZ domains of DLG1 interact with the C-terminal 

region of APC [21]. Isothermal titration calorimetry revealed that the DLG1 PDZ1 domain bound APC 

with KD of 18.2 M, whereas the PDZ2 domain bound with significantly higher affinity at a KD of 

1.05 M [24]. Considering the affinities measured for DLG1 PDZ domain interactions it seems likely 

that both SCRIB and DLG1 will compete with each other for APC binding, whilst APC also being 

under competition from other ligands such as -PIX.  Thus, the precise spatio-temporal location of 

APC, SCRIB and DLG1 are likely to have a substantial impact on the type of interactions that APC will 

be engaged in with Scribble module components.  

Interestingly, the affinity of APC with SCRIB PDZ1 is comparable to that of SCRIB 

PDZ1:-PIX. However, analysis of the detailed interactions in both complexes reveals that a key 

hydrophobic interaction by a Trp in the -5 position with SCRIB PDZ1 Y751 is not replicated in 

the APC complex, where a Tyr in the -6 position occupies a similar position to the Trp in -PIX, 

but does not engage with the 2-3 loop (Figure 3 B). This suggests that to achieve similar 

affinities, interactions by hydrophobic PBM resides at the -4,-5 or -6 position such as those 

observed in the Gukh [28], ZO1 [43] or a high affinity artificial peptide [42] complexes are not 

required. Similarly, the high affinity interaction of APC with the DLG1 PDZ2 domain does not 

involve specific engagement of the 2-3 loop  by Tyr at the -5 position in the APC PBM (Figure 

3C) [23, 24]. Evidently, the high affinity interaction of APC with DLG1 PDZ2 is achieved without 
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involvement of aromatic ring stacked interactions. A comparison of the thermodynamic 

parameters of DLG1 PDZ1 and PDZ2 binding to APC with binding to SCRIB PDZ1, 2 and 3 

domains reveals that SCRIB PDZ3 binding to APC features a similar profile of -H and TS 

contributions as DLG1 PDZ1 and PDZ2, with both displaying very favourable -H that is off-set 

by a less favourable TS contribution [24].  

Using site directed mutagenesis we specifically targeted the H793PDZ1:T2841APC, and 

affinity measurements using ITC indicated an ~3-fold loss of affinity. Previous studies on the 

drosophila Scribble PDZ1:Gukh complex indicated that mutation of the equivalent His to Ala 

(H796A) completely abolished Gukh binding [28]. This suggests that targeted mutagenesis 

would be a feasible approach to selectively disrupt specific Scribble PDZ:ligand interactions to 

examine more precisely how particular interaction contribute to the vast signalling network 

that is anchored by Scribble and its PDZ domains.  

 In summary, we show that human Scribble PDZ1, 2 and 3 domains bind APC with 

micromolar affinity, with PDZ1 being the highest affinity site and PDZ2 the lowest affinity site. 

Furthermore, the crystal structure of the human Scribble PDZ1:APC complex indicates that APC 

makes a limited number of specific contacts with the PDZ1 binding groove, thus enabling 

selective engagement of APC as part of the wider Scribble interactor network. Our findings 

provide a structural basis for Scribble PDZ1:APC interactions, and will enable more detailed 

structure-guided investigations including increased ligand specificity via protein engineering to 

understand the role of APC during the control of cell polarity and cell adhesion.   
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TABLES 

Table 1: Summary of thermodynamic binding parameters for SCRIB PDZ domain 

interactions with APC peptide measured at pH 7.5 and 25 °C. NB denotes no binding, n.d. 

denotes not determined. Each of the value was calculated from at least three independent 

experiments. 

 KD (nM) -H (kcal/mol) TS (cal/mol/K) N 

PDZ1 5970±1100 -5.0±0.7 -2.2±0.5 1.1±0.04 

PDZ2 35940±1100 -2.2±0.5 -3.9±0.6 1.1±0.08 

PDZ3 18280±3330 -10.8.3±1.3 4.3±1.3 0.9±0.03 

PDZ4 NB NB NB NB 

PDZ1 H793A 18800±6160 n.d. n.d. 1.0±0.04 
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Table 2: Data collection and refinement statistics.  

 SCRIB PDZ1:APC 

Data collection  
Space group 
No of molecules in 
AU 

C 2 
2+2 

Cell dimensions  
    a, b, c (Å) 62.34, 51.10, 57.05 
 ()  90.00, 92.69, 90.00 
Wavelength (Å) 
Resolution (Å)* 

0.9537 
39.5-1.35 (1.398-
1.35) 

Rsym or Rmerge* 0.031 (0.27) 
I / I* 6.8 (1.5) 
CC(1/2) 
Completeness (%)* 

0.998 (0.863) 
97.2 (92.1) 

Redundancy* 
Wilson B-factor 

4.6 (4.1) 
16.4 

  
Refinement  
Resolution (Å) 39.5-1.35 
No. reflections 38341 
Rwork / Rfree 0.170/0.205 
No. non-hydrogen 
atoms 

 

    Protein 1507 
    Ligand/ion 24 
    Water 214 
B-factors  
    Protein 28.1 
    Ligand/ion 47.7 
    Water 35.5 
R.m.s. deviations  
    Bond lengths (Å) 
    Bond angle () 

0.008 
1.26 

Ramachandran plot 
(%) 

 

    Favored 99.48 
    Allowed 0.52 
    Disallowed 0 

* Data in parentheses are for highest resolution shell 
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FIGURE LEGENDS 

FIGURE 1: Interaction profiles of SCRIB PDZ domains with APC peptide. Binding 

isotherms of isolated SCRIB PDZ domains with APC peptide. Each isotherm is represented 

by a raw thermogram (top panel) and a binding isotherm fitted with a one -site binding 

model (bottom panels). KD: dissociation constant; : standard deviation; NB: no binding. 

Each of the value was calculated from at least three independent experiments.  

 

FIGURE 2: The crystal structures of SCRIB PDZ1 bound to APC peptide. The APC 

peptide binds to the SCRIB PDZ1 domain via the shallow canonical ligand binding groove 

located between the 2 strand and 2 helix. (A) PDZ1 (magenta) is shown as a cartoon with 

wild type APC peptide (cyan) represented as sticks. (B) PDZ1 (magenta) is shown as a 

cartoon with the APC peptide (cyan) represented as sticks. Hydrogen bonds are indicated as 

dashed black lines.  

 

FIGURE 3: Analysis of SCRIB PDZ1 complex with APC. (A) Electron density map 

encompassing the binding groove of SCRIB PDZ1 in complex with APC peptide. PDZ1 is 

shown as pink sticks whereas APC peptide is shown as magenta sticks. The electron density 

map is shown as a blue mesh contoured at 1.5 . (B) Superimposition of SCRIB PDZ1 

bound to APC (pink and cyan) complexes with -PIX (yellow and light gray, PDB ID 

5VWK) and Gukh (purple and orange, PDB ID 5WOU) complexes.  (C) Binding isotherm of 

isolated SCRIB PDZ1 H793A domain mutant with APC peptide. Raw thermogram (top 

panel) and a binding isotherm fitted with a one-site binding model (bottom panels) are 

shown. KD: dissociation constant;  standard deviation. KD was calculated from three 

independent experiments. (D) Superimposition of SCRIB PDZ1 bound to APC (pink and 

cyan) with DLG1 PDZ2:APC complexes (blue and gray, PDB ID 3RL8; salmon and green, 

PDB ID 4G69). PDZ domains are shown as tubes, APC PBM peptides are shown as sticks.  
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SUPPLEMENTARY FIGURE LEGENDS 

Figure S1: Interaction profiles of SCRIB PDZ domains with mutant APC peptide. Binding 

isotherms of isolated SCRIB PDZ domains with mutant APC peptide (GSYLVASA). Each isotherm 

is represented by a raw thermogram (top panel) and a binding isotherm fitted with a one-site 

binding model (bottom panels). NB denotes no binding.  
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