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Abstract Protein tyrosine phosphatase receptor-type kappa (PTPRK) is a transmembrane 
receptor that links extracellular homophilic interactions to intracellular catalytic activity. Previously 
we showed that PTPRK promotes cell–cell adhesion by selectively dephosphorylating several cell 
junction regulators including the protein Afadin (Fearnley et al, 2019). Here, we demonstrate that 
Afadin is recruited for dephosphorylation by directly binding to the PTPRK D2 pseudophosphatase 
domain. We mapped this interaction to a putative coiled coil (CC) domain in Afadin that is separated 
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Figure 3. Structural prediction of the PTPRK-
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are at their most valuable when coupled to experimental approaches that identify the relevant protein 
fragments to be used as inputs. When this requirement is satisfied, the power of these predictions is 
clearly demonstrated here by the identification of a testable interface that proved to be highly accu-
rate in informing subsequent experimental assays.

SEC-MALS analysis shows the purified Afadin-CC region that binds PTPRK to be monomeric in 
solution (Figure 2A), demonstrating that binding to PTPRK does not compete with potential dimeriza-
tion of Afadin via this region. The CC region of Afadin that is shown here to be critical for binding to 
PTPRK is distal to the tyrosine residue that is targeted for dephosphorylation (Y1230). We also demon-
strate that the interaction with the CC region is critical for efficient dephosphorylation, showing that 
this interaction is important for bringing Afadin within close proximity to PTPRK but does not directly 
position the relevant pTyr in the active site of the PTPRK-
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domain has been repurposed in evolution for specific protein–protein interactions. However, it is 
also possible that even active PTP domains mediate such interactions. Additional substrates, such as 
PARD3, showed some dependence on the D2 for dephosphorylation by PTPRK and PTPRM, whereas 
other substrates of PTPRK, such as p120Cat, do not require the D2 domain for recruitment (Fearnley 
et al., 2019). This raises interesting questions about simultaneous binding of substrates to PTPRK and 
potential competition for access to the active site. Furthermore, if the phosphorylation state is not 
critical for binding, PTPRK might play a scaffolding role connecting multiple junctional components 
as well as F-actin. Consistent with a scaffolding role for receptor PTPs, structural studies on the R2A 
receptor PTPRF revealed an interaction interface with Liprin-α spanning both the D1 and D2 domains, 
adding further complexity to potential binding modes (Xie et al., 2020). Interestingly, Liprin is not a 
PTPRF substrate, thus RPTPs could form multiprotein complexes independent of protein phosphory-
lation status. This might also help to explain reported phosphatase-independent functions of RPTPs 
(Juettner et al., 2019). Finally, the region of Afadin that interacts with PTPRK has been shown to also 
mediate binding to αE-catenin (Maruo et al., 2018), a core component of the E cadherin-catenin 
complex (Niessen and Gottardi, 2008). Further studies are required to understand how RPTPs regu-
late cell adhesion while recruiting core adhesion molecules, such as Afadin, potentially in competition 
-
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at RT, then combined with 2 µg of plasmid DNA for a further 15 min at RT prior to addition to cells in 
full growth media. After 4 hr, cells underwent a media change.

Calf intestinal alkaline phosphatase treatment
HEK293T cells were transiently transfected with indicated mScarlet constructs, pervanadate treated 
and lysed in RIPA buffer (50 mM Tris–HCl pH 7.5, 150 mM NaCl, 1% [v/v] NP-40, 0.5% [w/v] sodium 
deoxycholate, 1 mM EDTA, 0.2% [w/v] SDS), cOmplete Protease Inhibitor Cocktail (Roche) and phos-
phatase inhibitor phosSTOP (Roche). Lysates were cleared by centrifugation at 13,000 × g for 15 min 
at 4°C. Supernatant protein concentration was determined by BCA assay. 50 µg protein was resus-
pended with 50 U calf intestinal alkaline phosphatase (CIP) and 1× dephosphorylation buffer (Invivogen 
#18009-019). Samples were incubated for 40 min at 37°C with gentle agitation. The temperature was 
increased to 65°C for 10 min to inactivate CIP. 1× sample buffer was added to samples prior to SDS-
PAGE and immunoblotting.

Lipid-based transfection of siRNA pools
6 × 105
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Appendix 1

Appendix 1—key resources table 
Reagent type (species) 
or resource Designation Source or reference Identifiers Additional information

Gene (human) PTPRK ENSEMBL: 
ENSG00000152894

Gene (human) AFDN ENSEMBL: 
ENSG00000130396

Cell line (human) MCF10A ATCC CRL-10317

Cell line (human) HEK293T D. Ron N/A

Transfected  
construct (human)

MCF10A PTPRK  
KO pooled.tGFP

Fearnley et al., 
2019

N/A Lentivirally transduced stable cell 
line

Transfected  
construct (human)

MCF10A PTPRK KO 
pooled.tGFP. 
P2A.PTPRK

Fearnley et al., 
2019

N/A Lentivirally transduced stable cell 
line

Transfected  
construct (human)

MCF10A PTPRK KO  
pooled.tGFP.P2A. 
PTPRK.C1089S

Fearnley et al., 
2019

N/A Lentivirally transduced stable cell 
line

Transfected  
construct (human)

MCF10A tGFP Fearnley et al., 
2019

N/A Lentivirally transduced stable cell 
line
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Reagent type (species) 
or resource Designation Source or reference Identifiers Additional information

Antibody Anti-Tubulin (alpha)  
(mouse monoclonal)

Sigma Cat#T6199 Western blot: 1:1000

Antibody HRP-conjugated- 
donkey anti-goat IgG

Jackson 
ImmunoResearch

Cat#705-035-147 Western blot: 1:5000

Antibody HRP-conjugated- 
donkey anti-rabbit IgG

Jackson 
ImmunoResearch

Cat#711-035-152 Western blot: 1:5000

Antibody HRP-conjugated- 
donkey anti-mouse 
IgG

Jackson 
ImmunoResearch

Cat#711-035-152 Western blot: 1:5000

Antibody HRP-conjugated-
mouse anti- 
rabbit IgG 
(conformation specific)

Cell Signaling 
Technology

Cat#5127S Western blot: 1:2000

Recombinant  
DNA reagent

pDd
(Jtb57S)Tj0g Tw son 
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