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June 1, 20211st Editorial Decision

June 1, 2021 

Re: Life Science Alliance manuscript  #LSA-2021-01095-T 

Dr. Masashi Maekawa 
Division of Cell Growth and Tumor Regulat ion, Proteo-Science Center (PROS), Ehime University 
Toon 
Ehime, Ehime 791-0295 
Japan 

Dear Dr. Maekawa, 

Thank you for submit t ing your manuscript  ent it led "CNKSR1 serves as a scaffold to act ivate an
EGFR phosphatase via exclusive interact ion with RhoB-GTP" to Life Science Alliance. The
manuscript  was assessed by expert  reviewers, whose comments are appended to this let ter. 

As you will note from the reviewers' comments below, the reviewers find your data interest ing, but
have also raised some quest ions that should be addressed prior to further considerat ion of the
manuscript  at  LSA. We would, thus, like to invite you to submit  a revised version of the manuscript
that addresses all of the reviewers' points. 

To upload the revised version of your manuscript , please log in to your account:
ht tps://lsa.msubmit .net/cgi-bin/main.plex 
You will be guided to complete the submission of your revised manuscript  and to fill in all necessary
informat ion. Please get in touch in case you do not know or remember your login name. 

We would be happy to discuss the individual revision points further with you should this be helpful. 

While you are revising your manuscript , please also at tend to the below editorial points to help
expedite the publicat ion of your manuscript . Please direct  any editorial quest ions to the journal
office. 

The typical t imeframe for revisions is three months. Please note that papers are generally
considered through only one revision cycle, so strong support  from the referees on the revised
version is needed for acceptance. 

When submit t ing the revision, please include a let ter addressing the reviewers' comments point  by
point . 

We hope that the comments below will prove construct ive as your work progresses. 

Thank you for this interest ing contribut ion to Life Science Alliance. We are looking forward to
receiving your revised manuscript . 

Sincerely, 

Shachi Bhatt , Ph.D. 



Execut ive Editor 
Life Science Alliance 
ht tp://www.lsajournal.org 
Tweet @SciBhatt  @LSAjournal 

--------------------------------------------------------------------------- 

A. THESE ITEMS ARE REQUIRED FOR REVISIONS

-- A let ter addressing the reviewers' comments point  by point . 

-- An editable version of the final text  (.DOC or .DOCX) is needed for copyedit ing (no PDFs). 

-- High-resolut ion figure, supplementary figure and video files uploaded as individual files: See our
detailed guidelines for preparing your product ion-ready images, ht tps://www.life-science-
alliance.org/authors 

-- Summary blurb (enter in submission system): A short  text  summarizing in a single sentence the
study (max. 200 characters including spaces). This text  is used in conjunct ion with the t it les of
papers, hence should be informat ive and complementary to the t it le and running t it le. It  should
describe the context  and significance of the findings for a general readership; it  should be writ ten in
the present tense and refer to the work in the third person. Author names should not be ment ioned.

B. MANUSCRIPT ORGANIZATION AND FORMATTING:

Full guidelines are available on our Instruct ions for Authors page, ht tps://www.life-science-
alliance.org/authors 

We encourage our authors to provide original source data, part icularly uncropped/-processed
electrophoret ic blots and spreadsheets for the main figures of the manuscript . If you would like to
add source data, we would welcome one PDF/Excel-file per figure for this informat ion. These files
will be linked online as supplementary "Source Data" files. 

***IMPORTANT: It  is Life Science Alliance policy that if requested, original data images must be
made available. Failure to provide original images upon request will result  in unavoidable delays in
publicat ion. Please ensure that you have access to all original microscopy and blot  data images
before submit t ing your revision.*** 

--------------------------------------------------------------------------- 

Reviewer #1 (Comments to the Authors (Required)): 

The authors demonstrated that degradat ion by the ubiquit in ligase complex CUL3/KCTD10 of
RhoB is important for EGFR and HER2 phosphorylat ion in HER2-posit ive breast cancer cells. They
also showed that both RhoB-GTP and protein tyrosine phosphatase PTPRH interacted with
CNKSR1. Degradat ion of RhoB makes CNKSR1 to interact  with PTPRH at the plasma membrane,
result ing in inact ivat ion of EGFR phosphatase act ivity. By contrast , deplet ion of CUL3 or KCTD10
resulted in the accumulat ion of RhoB-GTP at the plasma membrane and its interact ion with
CNKSR1, which released act ivated PTPRH from CNKSR1 and promoted dephosphorylat ion by
PTPRH of EGFRs. Thus, authors suggested that CNKSR1 works a molecular switch that



inact ivates PTPRH in steady state but upon loss of CUL3/KCTD10 interacts with RhoB and
releases act ive PTPRH. 

The data was well presented and discussed extensively. As the PTPRH is exclusively expressed in
the intest inal epithelial cells, the author could showed whether the same mechanism could work in
normal intest inal epithelial cells or only certain types of cells that  overexpress PTPRH. 

Reviewer #2 (Comments to the Authors (Required)): 

In this study Nishiyama et al. ident ified the scaffold protein CNKSR1 as regulator of EGFR act ivity
and propose a molecular mechanism underlying this process. Interact ion with CNKSR1 prevents the
phosphatase PTPRH to dephosphorylate its substrate EGFR correlat ing with sustained EGFR
act ivity. The GTPase RHOB competes with PTPRH for binding to the PH domain of CNKSR1
leading to the release of PTPRH and subsequent dephosphorylat ion and deact ivat ion of EGFR.
The data of this comprehensive study are highly interest ing and connect the oncoprotein CNKSR1
with the tumor suppressor PTPRH and the GTPase RHOB at least  in SKBR-3 cells. However, to
support  the proposed molecular mechanism some quest ions have to be answered. 

Major points: 
1. Fig.1: The authors clearly demonstrate that knockdown of CUL3 or KCTD10 increase the level of
RHOB in SKBR-3 cells. Is anything known about the mechanism regulat ing the expression level of
CUL3 or KCTD10 under physiological condit ions?
2. Fig. 2H: Have the authors any explanat ion for the strong interact ion between Biot in-PH(EEALAN)
and RHOB-Q63L? Could binding of wild-type CNKSR1 to phosphoinosit ides via the PH domain
interfere with binding to RHOB in cells?
3. Page 7, 1st  paragraph: "RHOB-GTP direct ly interacts with CNKSR1 through recognit ion of the
Trp493 ...". Which data show a direct  interact ion with Trp493? The mutant W493A may induce a
conformat ional change of the PH domain.
4. Fig. 1B/Fig. 5F: Knockdown of CUL3 or KCTD10 seem to increase expression of EGFR and
decrease expression of HER2. Fig. 3G: Knockdown of CNKSR1 seems to decrease the expression
of HER2. Can the authors comment these effects?
5. Knockdown of CNKSR1 reduces pEGFR and pHER2. For the effect  on pEGFR, the authors
ident ified PTPRH as the respect ive phosphatase (Fig. 6, Fig. S4). Do the authors test  the CNKSR1-
interact ing phosphatases on their effect  on pHER2- similar as they did for pEGFR in Fig. S4?
6. Abstract , last  sentence "unique model of phosphatase act ivat ion by protein-protein interact ion".
Is PTPRH act ivated by the release from CNKSR1 or is PTPRH a const itut ively act ivated PTPRH
and the substrate accessibility is restricted by binding to CNKSR1? Can PTPRH be regulated by
posttranslat ional modificat ions?

Minor points: 
1. Page 10: PTPRH, full name with abbreviat ion should be ment ioned when used for the first  t ime -
in this case in the introduct ion.
2. Page 8: Change "HER2-pot it itve- type" to "HER2-posit ive-type"
3. Page 10, 2nd line: "St imulat ion of EGFR .." should be replaced by "St imulat ion of SKBR-3 cells ...".
4. Fig. 2E, legend: "FALG-tagged" should be corrected to "FLAG-tagged".



1st Authors' Response to Reviewers                                                                         June 15, 2021

We are submitting our revised manuscript, “CNKSR1 serves as a scaffold to activate an EGFR phosphatase 

via exclusive interaction with RhoB-GTP” (LSA-2021-01095-T) for publication in the Life Science Alliance. 

Thank you for very much your letter on June 1, 2021. We greatly appreciate the comments from the 

reviewers. Our responses to the comments are shown below. For reference, the reviewers’ comments are 

shown in italics. In the main text, the revised points are shown in red. 

As described in more detail below, we have experimentally addressed all the reviewers’ concerns. With this 

extensive revision, we hope that the reviewers will concur with us that we have addressed all of the raised 

concerns in a satisfactory manner and, consequently, substantially strengthened our paper. 

Thank you again for considering our work for publication. 



Response to previous review 

Reviewer 1: 

The data was well presented and discussed extensively. As the PTPRH is exclusively expressed in the 

intestinal epithelial cells, the author could show whether the same mechanism could work in normal 

intestinal epithelial cells or only certain types of cells that overexpress PTPRH.  

Response: Thank you very much for your valuable comments. As you mentioned, PTPRH is expressed in 

epithelial cells of the small intestine and stomach in mice (Murata et al 2015, Sadakata et al 2009). To 

examine if EGFR phosphorylation is regulated by RhoB degradation by the CUL3/KCTD10 E3 complex 

and CNKSR1 in intestinal epithelial cells, we cultured primary human intestinal epithelial cells (InEpC 

cells). However, it was technically very difficult to continue tissue cultures of the primary InEpC cells, and 

transfection of siRNA with RNAimax was highly toxic to the primary InEpC cells. The roles of 

CUL3/KCTD10 E3 complex and CNKSR1 in the PTPRH regulation in normal epithelial cells of the small 

intestine and stomach would be investigated using mice models. We shortly described the points in 

Discussion part (page 15, line 420 – page 16, line 423). 

We next examined the effects of CUL3, KCTD10 or CNKSR1 knockdown on EGFR 

phosphorylation and RhoB expression in various cancer cell lines. As shown in Fig. S7, EGFR 

phosphorylation was detected in neither A431 cells (PTPRHhigh), HepG2 cells (PTPRHlow) nor MIA-PaCa-2 

cells (PTPRHlow) in the steady-state condition. These data suggest that EGFR is not activated by 

endogenously-produced ligands in those cancer cells. Knockdown of CUL3, but not KCTD10, increased the 

protein expression of RhoB in A431 cells (Fig. S7A), suggesting the contribution of other BTBPs for RhoB 

degradation in A431 cells. In HepG2 cells, CUL3 or KCTD10 knockdown caused the accumulation of RhoB 

protein as was seen in SKBR-3 cells (Fig. S7B). In contrast, RhoB protein was accumulated by knockdown 

of neither CUL3 nor KCTD10 in MIA-PaCa-2 cells (Fig. S7C). Taken together, it is likely that the 

regulation of EGFR phosphorylation through PTPRH activation and RhoB degradation by the 

CUL3/KCTD10 E3 complex is conserved in HER2/EGFR-double positive breast cancer cells. We described 

the data in Discussion part (page 15, line 409 - line 420). 



Reviewer 2: 

Major points: 

1. Fig.1: The authors clearly demonstrate that knockdown of CUL3 or KCTD10 increase the level of RHOB

in SKBR-3 cells. Is anything known about the mechanism regulating the expression level of CUL3 or

KCTD10 under physiological conditions?

Response: Thank you very much for your comments. During the physiological angiogenesis, hypoxia

induced expression of a microRNA, miR-101, which binds to the 3’ untranslated region of CUL3 mRNA

(Kim et al 2014). The miR-101 downregulates protein expression of CUL3 in human umbilical vein

endothelial cells, leading to the upregulation of VEGF and promotion of angiogenesis both in vitro and in

vivo (Kim et al 2014). Other microRNAs, miR-455 and miR-601, which are induced by hydrogen peroxide,

also target the 3’ untranslated region of CUL3 mRNA and downregulate CUL3 expression in osteoblasts

and retinal pigment epithelium cells, respectively (Chen et al 2019, Xu et al 2017). A previous literature

suggests that miR-592 may downregulate KCTD10 expression during the development of congenital heart

diseases (Pang et al 2019). These data suggest that expression of CUL3 and KCTD10 would be reduced by

microRNAs also in SKBR-3 cells. The identification of specific patho-physiological conditions in which

expression of CUL3 or KCTD10 changes in HER2-positive breast cancer cells would be investigated in

future. We described these points in Discussion part (page 13, line 332 - line 342).

2. Fig. 2H: Have the authors any explanation for the strong interaction between Biotin-PH(EEALAN) and

RHOB-Q63L? Could binding of wild-type CNKSR1 to phosphoinositides via the PH domain interfere with

binding to RHOB in cells?

Response: Thank you very much for pointing out. Regarding to the strong interaction between Biotin-PH

(EEALAN) and FLAG-RhoB (Q63L), it is likely that the three-dimensional structure of PH domain is

largely changed by the introduction of six point-mutations (K414E/P416E/R423A/R425L/R426A/K478N)

in the domain. RhoB-GTP may more easily access to its binding pocket in the mutant PH domain by

conformal changes of the mutant. We shortly described the possibility in Results part (page 7, line 153 -

line 158). From this standpoint, the structural analysis of RhoB-GTP/CNKSR1 complex as well as

PTPRH/CNKSR1 complex remains to be investigated. Please also see the response to your comment 3 and 6

below. We discussed the points in Discussion part (page 14, line 390 – page 15, line 392).

To examine if phosphatidylinositol 4,5 bisphosphate (PI(4,5)P2), an interacting phosphoinositide 

of CNKSR1 (Indarte et al 2019), interferes the interaction between wild-type CNKSR1 and RhoB-GTP in 

cells, we performed four additional experiments below.  

(1) We confirmed that GFP-PLC-PH, a biosensor for PI(4,5)P2, localized at the plasma membrane upon

CUL3 or KCTD10 knockdown as was seen in control SKBR-3 cells (Fig. 4A). These data suggested that

accumulation of RhoB at the plasma membrane by CUL3 or KCTD10 knockdown did not affect the

plasmalemmal localization of PI(4,5)P2.



(2) A previous literature showed that di-8:0-PI(4,5)P2 directly binds to the PH domain of CNKSR1 in vitro

(Indarte et al 2019). We showed that the addition of di-8:0-PI(4,5)P2 into AlphaScreen of CNKSR1

(WT)-biotin/FLAG-RhoB (Q63L) did not affect the luminescence signals between CNKSR1 (WT)-biotin

and FLAG-RhoB (Q63L) in vitro (Fig. 2I). These data suggest that PI(4,5)P2 does not interfere the

interaction between wild-type CNKSR1 and RhoB-GTP, at least, in vitro.

(3) We next sought to examine the effects of PI(4,5)P2 on the interaction between CNKSR1 and RhoB-GTP

in SKBR-3 cells. For this aim, we used a CNKSR1 inhibitor, PHT-7.3 (Indarte et al 2019). PHT-7.3 was

identified as a CNKSR1-PH domain-binding compound, and the compound supposes to occupy the

PI(4,5)P2-binding pocket in the PH domain (Indarte et al 2019). Thus, upon treatment of PHT-7.3, CNKSR1

loses both binding capacity to PI(4,5)P2 and its plasmalemmal localization. Actually, treatment of K-Ras

mutated cancer cells with PHT-7.3 relocated CNKSR1 to the cytosol from the plasma membrane (Indarte et

al 2019). Similarly, we found that CNKSR1 lost its localization at the membrane ruffles (specific structures

of the plasma membrane indicated by arrowheads) in PHT-7.3-treated SKBR-3 cells (Fig. 4B). In contrast,

upon KCTD10 knockdown, CNKSR1 localized at the plasma membrane even by the treatment with

PHT-7.3, and colocalization with RhoB at the plasma membrane was observed in PHT-7.3-treated SKBR-3

cells (Fig. 4B). These data suggest that CNKSR1 can interact with RhoB at the plasma membrane in a

PI(4,5)P2-independent manner in KCTD10-knockdown cells.

(4) We detected enough luminescence signals for the direct interactions between CNKSR1 and RhoB-GTP

in the presence of PHT-7.3 in vitro (Fig. 4C). These data suggest that a PI(4,5)P2-binding site of the PH

domain of CNKSR1 is not critical for the binding of RhoB-GTP to the PH domain.

Taken together, these results implicate that PI(4,5)P2 does not interfere the interaction between 

wild-type CNKSR1 and RhoB-GTP in SKBR-3 cells. We described those data in an existing paragraph and 

a new paragraph in Result part (page 7, line 158 - line 160, page 8, line 200 – page 9, line 219). 

3. Page 7, 1st paragraph: "RHOB-GTP directly interacts with CNKSR1 through recognition of the

Trp493 ...". Which data show a direct interaction with Trp493? The mutant W493A may induce a

conformational change of the PH domain.

Response: We really apologize our misreading of the data and inappropriate description. We fully agree

with your opinion that RhoB-GTP do not directly interact with a Trp493 of the PH domain because

introduction of the mutation could induce conformational changes of the domain. We thus revised the

manuscript in Result part as follow; “the Trp493 residue in the PH domain of CNKSR1 is critical for the

direct interaction between CNKSR1 and RhoB-GTP” (page 7, line 167 - line 168). Regarding to the

conformational changes of the W493A mutant, the structural analysis of RhoB-GTP/CNKSR1 complex by

X-ray crystallography or cryo-electron microscopy would provide critical information. We described the

data and discussed in Discussion part (page 14, line 390 – page 15, line 392). Please also see the response

to your comment 2 and 6.

4. Fig. 1B/Fig. 5F: Knockdown of CUL3 or KCTD10 seem to increase expression of EGFR and decrease



expression of HER2. Fig. 3G: Knockdown of CNKSR1 seems to decrease the expression of HER2. Can the 

authors comment these effects?  

Response: Thank you very much for valuable comments. We examined mRNA expression of EGFR and 

HER2 in CUL3, KCTD10 or CNKSR1 depleted SKBR-3 cells. As shown in Fig. S5, knockdown of neither 

CUL3, KCTD10 nor CNKSR1 significantly affected the mRNA level of both EGFR and HER2. These data 

suggested that CUL3, KCTD10 and CNKSR1 may contribute to mRNA translation or/and protein turnover 

of EGFR and HER2. Previous literatures actually showed that CUL3 is essential for trafficking and 

degradation of EGFR (Gschweitl et al 2016, Huotari et al 2012). We described the data and discussed in 

Discussion part (page 13, line 343 - line 350). 

5. Knockdown of CNKSR1 reduces pEGFR and pHER2. For the effect on pEGFR, the authors identified

PTPRH as the respective phosphatase (Fig. 6, Fig. S4). Do the authors test the CNKSR1-interacting

phosphatases on their effect on pHER2- similar as they did for pEGFR in Fig. S4?

Response: Thank you very much for valuable comments. We run the gels using the same cell lysates used in

Fig. S4, and detected both pHER2 and HER2. As shown in revised Fig. S4, knockdown of any

CNKSR1-interacting phosphatases did not obviously restore the decreased level of HER2 phosphorylation

in KCTD10-depleted SKBR-3 cells. These data suggest the redundancy of CNKSR1-interacting

phosphatases in the regulation of HER2 phosphorylation. We described the results and discuss possibility of

the redundancy (page 11, line 290 - line 293).

6. Introduction, last sentence "unique model of phosphatase activation by protein-protein interaction". Is

PTPRH activated by the release from CNKSR1 or is PTPRH a constitutively activated PTPRH and the

substrate accessibility is restricted by binding to CNKSR1? Can PTPRH be regulated by posttranslational

modifications?

Response: Thank you very much for valuable comments. We fully agree to the suggested two models of

CNKSR1-mediated PTPRH activation. To address the molecular mechanisms of PTPRH activation, we

sought to identify CNKSR1-interacting domains in the cytosolic region of PTPRH. We generated seven

deletion mutants of PTPRH-cyto, which delete 50 or 39 sequential amino acids in cytosolic region of

PTPRH (Fig. 8A, 8B). As shown in Fig. 8C, the in vitro binding assay by AlphaScreen indicated that

luminescence signals between CNKSR1 and the cytosolic region of PTPRH reduced to below threshold in

the del-1, del-3, del-4 and del-5 mutants. These data suggests that CNKSR1 may recognize a specific

three-dimensional structure of the overall cytosolic region of PTPRH. Importantly, the deletion of amino

acid sequences including a cysteine residue (Cys1020), which is essential for phosphatase activities, resulted

in the loss of capacity to interact with CNKSR1 (the del-5 mutant, Fig. 8C). In the PTPRH/CNKSR1

complex, the phosphatase-active site of PTPRH could be masked by CNKSR1, which inactivate PTPRH

phosphatase activities because its active site cannot access to EGFR. Upon accumulation of RhoB-GTP,

CNKSR1 forms a complex with RhoB-GTP, and then released PTPRH, which active site are open to access

EGFR, may exert phosphatase activities. The structural analysis of RhoB-GTP/CNKSR1 complex as well as



PTPRH/CNKSR1 complex remain to be investigated in details by X-ray crystallography or cryo-electron 

microscopy. We described the data and discussed in Result and Discussion parts (page 12, line 318 - line 

324; page 14, line 383 - 393). Please also see the response to your comment 2 and 3 above. 

Regarding to the posttranslational modification of PTPRH, the extracellular motif of PTPRH is 

known to be glycosylated (Matozaki et al 1994). Another glycosylated protein tyrosine phosphatase receptor, 

PTPRC (alias CD45), reduces accessibility of large ligands (e.g. dead cells) to phagocytic receptors through 

the formation of “glycocalyx pickets” (Freeman et al 2016, Ostrowski et al 2016). PTPRC also limits 

mobility of the phagocytic receptors through the formation of cortical actin fences in cytosol (Freeman et al 

2016, Ostrowski et al 2016). Thus, the glycosylation level of PTPRH may affect the accessibility of 

substrates (e.g. EGFR) to PTPRH. The glycosylated extracellular regions of PTPRH would function as 

“glycocalyx pickets” like PTPRC. The identification of responsible enzymes for PTPRH glycosylation as 

well as glycosylated amino acid residues are needed to elucidate the physiological meanings of 

glycosylation of PTPRH. We discussed the points in Discussion part (page 14, line 397 - line 405). 

Minor points: 

1. Page 10: PTPRH, full name with abbreviation should be mentioned when used for the first time - in this

case in the introduction.

Response: We apologized our carelessness. We described the full name of PTPRH and CNKSR1 in the

Introduction part (page 4, line 87 – line 89).

2. Page 8: Change "HER2-potititve- type" to "HER2-positive-type"

Response: We apologized the mistake. We revised as you mentioned (page 9, line 230).

3. Page 10, 2nd line: "Stimulation of EGFR ..." should be replaced by "Stimulation of SKBR-3 cells ...".

Response: We apologized the mistake. We revised as you mentioned (page 11, line 275).

4. Fig. 2E, legend: "FALG-tagged" should be corrected to "FLAG-tagged".

Response: We apologized the mistake. We revised as you mentioned (page 37, line 1058).
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June 17, 20211st Revision - Editorial Decision

June 17, 2021 

RE: Life Science Alliance Manuscript  #LSA-2021-01095-TR 

Dr. Masashi Maekawa 
Division of Cell Growth and Tumor Regulat ion, Proteo-Science Center (PROS), Ehime University 
Japan 

Dear Dr. Maekawa, 

Thank you for submit t ing your revised manuscript  ent it led "CNKSR1 serves as a scaffold to
act ivate an EGFR phosphatase via exclusive interact ion with RhoB-GTP". We would be happy to
publish your paper in Life Science Alliance pending final revisions necessary to meet our formatt ing
guidelines. 

Along with points ment ioned below, please tend to the following: 
-please add ORCID ID for secondary corresponding author-they should have received instruct ions
on how to do so
-please make sure the author order in your manuscript  and our system match
-please add callouts for Figures S3A, B, and S5A, B to your main manuscript  text

If you are planning a press release on your work, please inform us immediately to allow informing our
product ion team and scheduling a release date. 

To upload the final version of your manuscript , please log in to your account:
ht tps://lsa.msubmit .net/cgi-bin/main.plex 
You will be guided to complete the submission of your revised manuscript  and to fill in all necessary
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Dear Dr. Maekawa, 

Thank you for submit t ing your Research Art icle ent it led "CNKSR1 serves as a scaffold to act ivate
an EGFR phosphatase via exclusive interact ion with RhoB-GTP". It  is a pleasure to let  you know
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