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Original submission 

First decision letter 

MS ID#: JOCES/2021/259471 

MS TITLE: Angiomotin isoform 2 promotes binding of PALS1 to KIF13B at the base of primary cilia 
and suppresses ciliary elongation 

AUTHORS: Stine K Morthorst, Camilla Nielsen, Pietro Farinelli, Zeinab Anvarian, Christina B. R. 
Rasmussen, Andrea Serra-Marques, Ilya Ilya Grigoriev, Maarten Altelaar, Nicoline Furstenberg, 
Alexander Ludwig, Anna Akhmanova, Soren T Christensen, and Lotte B Pedersen 
ARTICLE TYPE: Short Report 

We have now reached a decision on the above manuscript. 

To see the reviewers' reports and a copy of this decision letter, please go to: https://submit-
jcs.biologists.org and click on the 'Manuscripts with Decisions' queue in the Author Area. 
(Corresponding author only has access to reviews.) 

As you will see, the reviewers raise a number of substantial criticisms that prevent me from 
accepting the paper at this stage. They suggest, however, that a revised version might prove 
acceptable, if you can address their concerns. If you think that you can deal satisfactorily with the 
criticisms on revision, I would be pleased to see a revised manuscript. We would then return it to 
the reviewers. 

Specifically, I would expect you to be able to address the key comments from reviewer 2 around 
quantification and presentation of biological and technical repeats. I also agree that the pAkt 
analysis requires inclusion of total AKT (Fig 3H). With regard to their other comments, I find myself 
agreeing that the conclusion of an interaction with tail 8 requires further supporting evidence. I 
also agree that any indication of functional impacts of disrupting these binding sites would be a 
useful addition. However, I would however consider further analysis of AP130 to be unnecessary. 
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Validation of AMOT localization using RNAi would be a simple and effective addition as would 
"rescue" of the AMOT-/- ciliogenesis defect. Analysis of Smo localization, as suggested by reviewer 1 
is a simple yet useful experiment to augment the other analyses and I also support their suggestion 
of the need to provide further evidence for the colocalisation of Ap80-GFP and mCherry-KIF13B. 
While it would be useful to define whether loss of KIF13B affects the ciliary localisation of Ap80 and 
PALS1, I would not consider this essential. Other points can likely be addressed by changes to the 
text. 
 
We are aware that you may be experiencing disruption to the normal running of your lab that 
makes experimental revisions challenging. If it would be helpful, we encourage you to contact us 
to discuss your revision in greater detail. Please send us a point-by-point response indicating 
where you are able to address concerns raised (either experimentally or by changes to the text) 
and where you will not be able to do so within the normal timeframe of a revision. We will then 
provide further guidance. Please also note that we are happy to extend revision timeframes as 
necessary. 
 
Please ensure that you clearly highlight all changes made in the revised manuscript. Please avoid 
using 'Tracked changes' in Word files as these are lost in PDF conversion. 
 
I should be grateful if you would also provide a point-by-point response detailing how you have 
dealt with the points raised by the reviewers in the 'Response to Reviewers' box. Please attend to 
all of the reviewers' comments. If you do not agree with any of their criticisms or suggestions 
please explain clearly why this is so. 
 
 
Reviewer 1 
 
Advance summary and potential significance to field 
 
In this study Morthorst et. al., provide a detailed characterisation of the interactions of KIF13B with 
Angiomotin isoform 2 (Ap80). A previous study from the same lab reported that full length but not 
truncated KIF13B binds Ap80. 
Using KIF13B deletion mutants, pull-down assays followed by mass spec, Morthorst et. al., identify 
several proteins that bind to the MBS domain of KIF13B. They focus on the angiomotin group of 
proteins as their previous study reported their involvement in KIF13B binding. Using plasmids 
expressing various truncated forms of Ap80 and KIF13B they identify residues 1-34 (N-terminus) in 
Ap80 and 561-1500 in KIF13B are important for binding and show that the C-terminal region of Ap80 
interacts with the MBS domain of KIF13B via PALS1. Finally, in cell lines they show that Ap80 and 
PALS1 colocalise in the cilium and loss of Ap80 leads to and increase in cilium length and reduced 
p-AKT phosphorylation. 
This is an interesting study that carefully deliniates the interactions between KIF13B and Ap80. 
However, I have some comments that would add mechanistic detail to the role of Ap80 and 
signaling within the cilium. 
 
Comments for the author 
 
Major comments- 
1. A previous study from the lab reports that in KIF13B siRNA depleted cells Smo accumulation in 
the cilium is reduced when Shh pathway is activated. It will be interesting to see the effects on Shh 
signaling in absence of Ap80 (AMOT KO) using immunofluorescence to observe the localisation of 
Smo or other Shh signaling markers within the cilium when Shh pathway is activated. 
2. In lines 182-184 the authors do not provide the data that supports the colocalisation of Ap80-GFP 
and mCherry-KIF13B. This data should be included in the manuscript to support their claims of 
colocalisation at the base of the cilium. Also Movie 1 in missing from the supplementary files. 
3. Does loss of KIF13B affect the ciliary localisation of Ap80 and PALS1? Using IF in the KIF13B KO 
cell line reported in Schou et. al., 2017, this can be shown and could shed light on how Ap80 and 
PALS1 are recruited to the ciliary base. 
 
 
Minor comments- 
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Line 128- missing: "KIF13B binding" should be "KIF13B Δ motor binding" 
Line 163- Typo: "interation" should be "interaction" 
Diagram of KIF13B tail 16 truncation should be included in Figure 2A. 
Is cilia number affected in RPE1 cells expressing GFP-Ap80 that have shorter cilia? This should be 
included in the supplementary figure. 
Lines 230-232: Overexpression of Ap80 led to localisation of PALS1 to the ciliary base and 
cytoplasmic puncta, while PALS1 was distributed in the cytoplasm under endogenous levels of Ap80. 
Can the authors comment and include in the Discussion any physiological circumstance that would 
lead to an increased expression of Ap80 and thus recruitment of PALS1 to the ciliary base? 
Figure 2F: Can the authors comment why for Blot-HA, two of the Input lanes have double bands 
while the other two input lanes have a single band detected?  
 
 
Reviewer 2 
 
Advance summary and potential significance to field 
 
see below 
 
Comments for the author 
 
In their present manuscript, Pedersen and collaborators have identified Angiomotin isoform 2 
(Ap80) as a new partner of KIF13B, a kinesin family member for which they previously identified its 
role at primary cilia. This interaction first identified using a biotinylation-based approach was 
validated by immunoprecipitation of transiently expressed tagged proteins. They mapped the 
subdomains of KIF13B and Ap80 required for this interaction and also provide evidence that Ap80 is 
necessary to recruit PALS1 into KIF13B-based complexes. Finally they have investigated the possible 
ciliary function of Ap80. Interestingly, they provide some evidence indicating that Ap80 and PLAS1 
localize to the basal body and that loss of Ap80 resulted in longer cilia with defective signaling 
properties (IGF-1).  
The manuscript is well written and the results presented are overall convincing. Altogether this 
study provide new interesting data indicating that Angiomotin is a new partner of KIF13B and that it 
is somehow involved in ciliary length and signaling. However, some controls and quantifications are 
missing which should be provided to support some of the authors’ statements. 
The interaction data presented in Figs.1,2,S1,S2 are convincing. It would be however important to 
mention how many times the observed results were replicated. Specifically, the authors make a 
point on the data obtained with tail 8 and tail 11 KIF13B constructs which suggest that two binding 
sites for Ap80 are present within KIF13B. This hypothesis is based on the results presented in Fig.2C 
for tail 8 corresponding to a single experiment showing a (very) faint GFP band in the corresponding 
IP. The authors must provide supplementary experiments to strengthen this point. In addition, the 
fact that Ap130 does not interact with KIF13B was really not expected since the identified 
interaction domain is also present in this isoform. The provided explanation for this observation is 
quite short and the proposed hypothesis should be directly investigated. Finally the authors mapped 
the interaction domains on each of the partners of the complex but they did not use these 
information to test some hypotheses. It would have been interesting to generate mutant forms of 
each partner impairing the identified interactions to be able to test their functional relevance. 
The authors provide some data in Figs.3,S3 indicating that Ap80 and PLAS1 could be found at the 
basal body in some conditions, important controls are however lacking to definitively validate this 
statement. It would be important to check that the basal body staining of endogenous AMOT 
(Fig.S3B) is lost in KD/KO cells and to quantify these stainings (fluo intensity, % of cells in which BB 
staining is observed). In addition, results presented in FigS3C-H should be quantified and the results 
shown in Fig.S3E,F should have been compared to cells expressing GFP alone.  
Results in Figs.3,S4 indicate that loss of Ap80 results in longer cilia. It is not mentioned what are 
the wild-type cells used as a control, do they correspond to parental cells? Since results on KO cells 
rely on a single clone it would be important to validate the results with rescue experiments. Results 
on ciliogenesis are quite puzzling. It seems that there is a difference between WT and KO cells 
which is not significant. However, the percentage of ciliogenesis observed in WT cells is quite low 
(40%), experiments should be performed in conditions where ciliogenesis is really efficient and 
reach 60-80% of ciliated cells as commonly observed using this cell line. Finally, the authors 
investigated the impact of the loss of Ap80 on cilia signaling focusing on IGF-1 and phospho-Akt as a 
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readout. Total Akt blots should be performed for phospho-Akt quantification. It is quite surprising 
that the authors followed IGF-I signalling instead of Hedgehog which is a more widely used marker 
of cilia-dependent signaling, is there any reason for this choice? 
 
 

 
First revision 
 
Author response to reviewers' comments 
 
Detailed responses to reviewers’ comments for Morthorst et al. 
 
"Reviewer 1 Advance summary and potential significance to field 
In this study Morthorst et. al., provide a detailed characterisation of the interactions of KIF13B with 
Angiomotin isoform 2 (Ap80). A previous study from the same lab reported that full length but not 
truncated KIF13B binds Ap80. Using KIF13B deletion mutants, pull-down assays followed by mass 
spec, Morthorst et. al., identify several proteins that bind to the MBS domain of KIF13B. They focus 
on the angiomotin group of proteins as their previous study reported their involvement in KIF13B 
binding. Using plasmids expressing various truncated forms of Ap80 and KIF13B they identify 
residues 1-34 (N-terminus) in Ap80 and 561-1500 in KIF13B are important for binding and show that 
the C-terminal region of Ap80 interacts with the MBS domain of KIF13B via PALS1. Finally, in cell 
lines they show that Ap80 and PALS1 colocalise in the cilium and loss of Ap80 leads to and increase 
in cilium length and reduced p-AKT phosphorylation. This is an interesting study that carefully 
deliniates the interactions between KIF13B and Ap80. However, I have some comments that would 
add mechanistic detail to the role of Ap80 and signaling within the cilium. " 
 
Response: We thank the reviewer for the nice and constructive comments on our manuscript. 
 
Reviewer 1 Comments for the author 
"Major comments- 
1. A previous study from the lab reports that in KIF13B siRNA depleted cells, Smo accumulation in 
the cilium is reduced when Shh pathway is activated. It will be interesting to see the effects on Shh 
signaling in absence of Ap80 (AMOT KO) using immunofluorescence to observe the localisation of 
Smo or other Shh signaling markers within the cilium when Shh pathway is activated." 
 
Response: Please see response to the last comment from Reviewer 2 below. 
  
"2. In lines 182-184 the authors do not provide the data that supports the colocalisation of Ap80-
GFP and mCherry-KIF13B. This data should be included in the manuscript to support their claims of 
colocalisation at the base of the cilium. " 
 
Response: We have now included two movies (Movie 2 and Movie 3) of RPE1 cells co-expressing 
Ap80-GFP and mCherry-KIF13B; we also quantified the number of cells with GFP-tagged Ap80 
localized at the cilia base (based on data as in Figure 3A and Figure S3G). Movie 2 and 3 show that 
both fusions co-localize at the centrosome, but only mCherry-KIF13B is observed to be moving (we 
could not image cilia at the same time since we do not have a cell line stably expressing a blue cilia 
marker). We obtained similar results with GFP placed at the N-terminus of Ap80 (GFP-Ap80). While 
these results indicate that Ap80 is not a cargo of KIF13B, we cannot exclude the possibility that the 
GFP tag on Ap80 might influence its motility in cells. Indeed, our IP data indicates that the extreme 
N-terminus of Ap80 is needed for binding to Ap80, while the C-terminus interacts with PALS1. 
Hence, it is possible a GFP tag could affect the binding of Ap80 to these proteins. We modified the 
text in line 211-214 as follows: We found that GFP-tagged Ap80 is concentrated at the cilia base in 
most cells (89% ± 8%, n=67 cells) and exhibits little, if any, movement (Figure 3A, Figure S3G, Movie 
1), even when co-expressed with mCherry-KIF13B that co-localized with Ap80-GFP at the 
centrosome (Movie 2, Movie 3). However, we cannot rule out that the GFP tag affects Ap80 
motility.” 
 
"Also Movie 1 in missing from the supplementary files." 
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Response: We are sorry for the mistake of leaving out Movie 1 from the initial submission, it has 
now been included. 
 
"3. Does loss of KIF13B affect the ciliary localisation of Ap80 and PALS1? Using IF in the KIF13B KO 
cell line reported in Schou et. al., 2017, this can be shown and could shed light on how Ap80 and 
PALS1 are recruited to the ciliary base." 
 
Response: We thank the reviewer for this comment. We have now done IFM analysis of RPE1 WT and 
KIF13B KO cells expressing FLAG-Ap80, and quantified relative levels of FLAG-Ap80 at the 
centrosome. We find that there is no significant difference between relative FLAG-Ap80 
centrosomal levels in the two cell lines. These new results are included in the revised Figure S3C, 
D, and are also mentioned in the text. We also analysed centrosomal levels of endogenous PALS1 in 
RPE1 WT and KIF13B KO cells, but because centrosomal levels of endogenous PALS1 are very low in 
both cell lines in the absence exogenous Ap80 expression (Figure S3F), we could not quantify these 
results.  
 
Minor comments- 
"Line 128- missing: "KIF13B binding" should be "KIF13B Δ motor binding"" 
 
Response: Thank you, this has now been corrected. 
 
"Line 163- Typo: "interation" should be "interaction"" 
 
Reply: Thank you, this has now been corrected. 
 
"Diagram of KIF13B tail 16 truncation should be included in Figure 2A." 
 
Response: Thank you. The Tail 16 truncation is now included in Figure 2A.  
 
"Is cilia number affected in RPE1 cells expressing GFP-Ap80 that have shorter cilia? This should be 
included in the supplementary figure." 
 
Response: We have now quantified cilia frequency in RPE1 cells expressing GFP or GFP-Ap80 and 
find that there is no significant difference between the two conditions. This data is now included in 
revised Figure S4F and is also mentioned in the text. 
 
"Lines 230-232: Overexpression of Ap80 led to localisation of PALS1 to the ciliary base and 
cytoplasmic puncta, while PALS1 was distributed in the cytoplasm under endogenous levels of Ap80. 
Can the authors comment and include in the Discussion any physiological circumstance that would 
lead to an increased expression of Ap80 and thus recruitment of PALS1 to the ciliary base?" 
 
Response: Thank you for this comment. We show in Figure S4A that endogenous Ap80 is upregulated 
by serum deprivation and high cell confluency in RPE1 cells, which is compatible with a cilia-
related function. In Figure S3F and Figure S3I, J we show that PALS1 can be detected around the 
base of primary cilia without Ap80 overexpression, both in RPE1 and MDCK II cells, although the 
centrosomal levels of PALS1 are rather modest in this case. Cilia/centrosome localization of PALS1 
is in line with previous work showing interaction of PALS1 with the ciliary transition zone protein 
NPHP4, as stated in line 106-107 of our manuscript. There are many examples from the literature of 
ciliary/centrosomal proteins localizing at cell-cell junctions and vice versa (e.g. ref. 1). The 
underlying reason for this is not clear, perhaps it simply reflects that such proteins function at 
more than one intracellular location in the cell. It is likely that Ap80 contributes to 
recruitment/dynamics of PALS1 to the cilia base during cilium biogenesis, and that when Ap80 is 
overexpressed, PALS1 is recruited at abnormally high levels to the centrosome. As mentioned in the 
discussion, Ap80 was shown to regulate PALS1 dynamics at tight junctions in epithelial and 
endothelial cells, presumably via an actin-based mechanism, and we propose in the discussion that 
Ap80 could regulate PALS1 dynamics at the cilium by similar mechanisms. However, further work is 
needed to dissect the complex mechanisms by which Ap80 affects PALS1 localization at the primary 
cilium. Due to space limitations, we are unfortunately unable to extend our Discussion section 
beyond what has already been written.  
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"Figure 2F: Can the authors comment why for Blot-HA, two of the Input lanes have double bands 
while the other two input lanes have a single band detected?" 
 
**Response: This is an interesting observation that potentially indicates that Ap80 promotes PTM 
(e.g. phosphorylation) of PALS1, but since we did not see the PALS1 double band in the similar IP 
experiment with full-length GFP-KIF13B (Figure S2B) we are not sure what to make of it. Therefore, 
we have decided not to comment on it in the current manuscript (also due to space limitations). 
 
Reviewer 2 Advance summary and potential significance to field 
see below  
 
Reviewer 2 Comments for the author 
"In their present manuscript, Pedersen and collaborators have identified Angiomotin isoform 2 
(Ap80) as a new partner of KIF13B, a kinesin family member for which they previously identified its 
role at primary cilia. This interaction first identified using a biotinylation-based approach was 
validated by immunoprecipitation of transiently expressed tagged proteins. They mapped the 
subdomains of KIF13B and Ap80 required for this interaction and also provide evidence that Ap80 is 
necessary to recruit PALS1 into KIF13B-based complexes. Finally they have investigated the possible 
ciliary function of Ap80. Interestingly, they provide some evidence indicating that Ap80 and PLAS1 
localize to the basal body and that loss of Ap80 resulted in longer cilia with defective signaling 
properties (IGF-1). 
 
The manuscript is well written and the results presented are overall convincing. Altogether this 
study provide new interesting data indicating that Angiomotin is a new partner of KIF13B and that it 
is somehow involved in ciliary length and signaling. However, some controls and quantifications are 
missing which should be provided to support some of the authors’ statements." 
 
**Response: We thank the reviewer for the nice and constructive comments on our manuscript. 
 
"The interaction data presented in Figs.1,2,S1,S2 are convincing. It would be however important to 
mention how many times the observed results were replicated. Specifically, the authors make a 
point on the data obtained with tail 8 and tail 11 KIF13B constructs which suggest that two binding 
sites for Ap80 are present within KIF13B. This hypothesis is based on the results presented in Fig.2C 
for tail 8 corresponding to a single experiment showing a (very) faint GFP band in the corresponding 
IP. The authors must provide supplementary experiments to strengthen this point. In addition, the 
fact that Ap130 does not interact with KIF13B was really not expected since the identified 
interaction domain is also present in this isoform. The provided explanation for this observation is 
quite short and the proposed hypothesis should be directly investigated. Finally the authors mapped 
the interaction domains on each of the partners of the complex but they did not use these 
information to test some hypotheses. It would have been interesting to generate mutant forms of 
each partner impairing the identified interactions to be able to test their functional relevance." 
 
Response: All IP experiments were repeated at least 3 times, which is standard procedure in our 
lab. This has now been emphasized in the Materials and Methods section. In our IP experiments we 
consistently observed co-IP of Tail 8 with full-length FLAG-Ap80, but not with FLAG-Ap80-NB, 
whereas Tail 11 bound to both Ap80 fusions, as already stated in our manuscript and shown in Fig. 
2C. In addition, we have now performed IFM analysis of RPE1 cells co-expressing FLAG-Ap80 or 
FLAG-Ap80-NB and relevant GFP-tagged KIF13B tail fusions (Tail 7, 8, 9, 11, 12 and Δmotor), which 
shows that KIF13B tail fragments that bind to specific Ap80 fusions in IP experiments also co-
localize with these in IFM, whereas non-binding KIF13B tail fragments do not. These new results are 
included in the new Figure S1E-G and mentioned in the text. Similar data are available for Tail 1, 4, 
5 and 6, and can be sent to reviewers if needed, but due to space constraints we did not include 
them in the revised manuscript. We also noticed that the number of FLAG-Ap80 vesicles/puncta per 
cell increased upon co-expression with binding-competent KIF13B tail fragments, as quantified in 
the new Figure S1G, which indicates that KIF13B tail fragments might promote fission of these 
vesicles. We have commented on this in the text.  
 
Regarding the observed lack of binding of KIF13B to Ap130, we have not elaborated further on this 
in the manuscript due to space limitations, but we agree it would be interesting to examine this in 
future studies. 
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Without available published 3-dimensional structures of KIF13B and Ap80, we believe it will not be 
possible to generate meaningful point mutations or internal deletions of the full-length molecules 
and assess how this might affect their mutual interaction, as the effect of such mutations on 
overall protein folding/structure would be difficult to predict. We are currently collaborating with 
a crystallographer to purify KIF13B from insect cells for structural studies, but this is a (time 
consuming) project in itself and out of scope of the present manuscript, which is a Short report. 
 
"The authors provide some data in Figs.3,S3 indicating that Ap80 and PLAS1 could be found at the 
basal body in some conditions, important controls are however lacking to definitively validate this 
statement. It would be important to check that the basal body staining of endogenous AMOT 
(Fig.S3B) is lost in KD/KO cells and to quantify these stainings (fluo intensity, % of cells in which BB 
staining is observed)."  
 
Response: We agree that the AMOT antibody should be validated in the AMOT-/- cells to draw 
definite conclusions from the endogenous IFM staining shown in original Figure S3B. Unfortunately, 
the AMOT antibody used for this analysis was a non-commercial antibody obtained from Dr. Kissil’s 
lab, which we no longer have in our lab. Since all the commercially available antibodies against 
AMOT that we have tested, as well as an additional custom-made (old) antibody obtained from Dr. 
Lars Holmgreen (ref. 2), fail to work in our hands, we have unfortunately not been able perform a 
robust IFM analysis of endogenous AMOT/Ap80 in our cells. Therefore, we decided to remove the 
data shown in original Figure S3B from our manuscript. We note that centrosome/basal body 
localization of Ap80 was demonstrated using three different Ap80 fusions (FLAG-Ap80, GFP-Ap80, 
Ap80-GFP), and therefore we are confident that this result is not an artifact of the GFP or FLAG 
tag. 
 
"In addition, results presented in FigS3C-H should be quantified and the results shown in Fig.S3E,F 
should have been compared to cells expressing GFP alone." 
 
**Response: We have quantified the relevant IFM localization data, which is now included in the 
main text or figure legend to the new Figure S3. We have not included a GFP alone control in the 
IFMs shown in Figure S3 because: (1) we show in Figure 2F and (new) Figure S2B that PALS1 does not 
bind GFP alone; (2) we show in Figure 3B that in cells expressing SMO-tRFP (a fusion protein 
comparable to Ap80-GFP), PALS1 does not localize in distinct puncta as observed when co-
expressed with GFP-Ap80; (3) we show in the new Figure S1E, F that the only GFP-KIF13B 
truncations that co-localize with FLAG-Ap80 are the ones that also bind to FLAG-Ap80 in IP 
experiments, indicating that co-localization of KIF13B-Δmotor-HA to GFP-Ap80 is not an artifact of 
the GFP tag.  
 
"Results in Figs.3,S4 indicate that loss of Ap80 results in longer cilia. It is not mentioned what are 
the wild-type cells used as a control, do they correspond to parental cells? Since results on KO cells 
rely on a single clone it would be important to validate the results with rescue experiments. Results 
on ciliogenesis are quite puzzling. It seems that there is a difference between WT and KO cells 
which is not significant. However, the percentage of ciliogenesis observed in WT cells is quite low 
(40%), experiments should be performed in conditions where ciliogenesis is really efficient and 
reach 60-80% of ciliated cells as commonly observed using this cell line. " 
 
**Response: We apologize for the oversight. The wild type control cells are indeed the parental 
cells, i.e. wild type hTERT-RPE1 cells, used for generation of the AMOT-/- cells. This has now been 
specified in the legend to Figure 3F and the new Figure S4B. Rescue experiments of the AMOT-/- 
cells were attempted, but the mutant cells die when transfected with rescue plasmid, so 
unfortunately our efforts to rescue their phenotype were unsuccessful. We now mention this in the 
text. Due to our inability to perform rescue experiments in the hTERT-RPE1 AMOT-/- line, we 
contacted Dannell McCollum at UMass Medical School, who is an expert in Hippo signaling and 
AMOT, to ask for advice regarding these experiments. Notably, his lab had generated AMOT KO cells 
in the HEK293T line (which expresses both Ap130 and Ap80), but amongst all the KO clones isolated 
in his lab he only identified clones lacking Ap130, whereas clones lacking Ap80 were not identified. 
This might indicate that Ap80 is crucial for cell viability, which is in line with the fact that we only 
detected one single Ap80 KO clone amongst 96 clones selected in our AMOT CRISPR KO experiment 
in hTERT-RPE1 cells, as stated in the Materials and Methods section of our manuscript. 
Furthermore, AMOT knockout was reported to cause embryonic lethality in mice, which further 
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supports the notion that AMOT is critical for cell survival (ref. 2). Additional functional studies of 
Ap80 in hTERT-RPE1 cells will likely require a system for inducible knockdown/knockout, but 
unfortunately, we currently do not have the financial or personnel resources to perform such time-
consuming experiments. We thank the reviewers and editor in advance for their understanding. 
 
Regarding rescue of esiRNA-treated cells, it will be close to impossible to generate an esiRNA-
resistant Ap80 plasmid for rescue experiments because, according to Sigma Aldrich’s homepage, 
esiRNA consists of a pool of hundreds of siRNA (21 bp) that cover a region of 300 – 600 bp of the 
target mRNA.  
 
As for the percentage of ciliated cells in the wild type hTERT-RPE1 cells, we agree that this is on 
the low side. However, for these experiments we serum-starved the cells for “only” 24 hours (as 
stated in the Material and Methods section) as opposed to 48 or 72 hours, because long-time 
starvation appeared to compromise viability of the AMOT-/- cells (data not shown). Under these 
conditions we observed ciliation frequencies of the wild type hTERT-RPE1 cells of about 40-50% 
(Figure S4B), which is similar to those reported by others for the same cell line grown under similar 
conditions (refs. 3,4). 
 
"Finally, the authors investigated the impact of the loss of Ap80 on cilia signaling focusing on IGF-1 
and phospho-Akt as a readout. Total Akt blots should be performed for phospho-Akt quantification. 
It is quite surprising that the authors followed IGF-I signalling instead of Hedgehog which is a more 
widely used marker of cilia-dependent signaling, is there any reason for this choice?" 
 
**Response: We checked for total AKT levels in the AMOT KO cells, as suggested, and find that total 
AKT levels are strongly reduced in the KO clones (new western blot data available upon request). 
We do not know why loss of AMOT leads to reduced total AKT levels, but this new result 
complicates interpretation of our original IGF-1 signaling results, which we have consequently 
decided to remove from the manuscript.  
 
As for effects on Shh signaling, we have done the suggested experiment, but results were 
inconclusive and therefore we did not include them. Given our new data showing reduced total AKT 
levels in the AMOT-/- cells, and because AKT PI3K/AKT/mTOR signaling influences Shh signaling 
(ref. 5), it will require substantially more work to elucidate if and how Ap80 affects Shh signaling. 
Notably, published work indicates that AMOT is important for regulating VEGF signaling in 
endothelial cells (ref. 2), the same is true for KIF13B (ref. 6). In future studies we therefore plan to 
investigate ciliary roles for Ap80 and KIF13B in endothelial cells. 
 
References for the rebuttal: 
 
1. Sang, L., Miller, J.J., Corbit, K.C., Giles, R.H., Brauer, M.J., Otto, E.A., Baye, L.M., Wen, 
X., Scales, S.J., Kwong, M., et al. (2011). Mapping the NPHP-JBTS-MKS protein network reveals 
ciliopathy disease genes and pathways. Cell 145, 513-528. 10.1016/j.cell.2011.04.019. 
2. Aase, K., Ernkvist, M., Ebarasi, L., Jakobsson, L., Majumdar, A., Yi, C., Birot, O., Ming, Y., 
Kvanta, A., Edholm, D., et al. (2007). Angiomotin regulates endothelial cell migration during 
embryonic angiogenesis. Genes Dev 21, 2055-2068. 10.1101/gad.432007. 
3. Kukic, I., Rivera-Molina, F., and Toomre, D. (2016). The IN/OUT assay: a new tool to study 
ciliogenesis. Cilia 5, 23. 10.1186/s13630-016-0044-2. 
4. Walia, V., Cuenca, A., Vetter, M., Insinna, C., Perera, S., Lu, Q., Ritt, D.A., Semler, E., 
Specht, S., Stauffer, J., et al. (2019). Akt Regulates a Rab11-Effector Switch Required for 
Ciliogenesis. Dev Cell 50, 229-246 e227. 10.1016/j.devcel.2019.05.022. 
5. Larsen, L.J., and Moller, L.B. (2020). Crosstalk of Hedgehog and mTORC1 Pathways. Cells 9. 
10.3390/cells9102316. 
6. Yamada, K.H., Kang, H., and Malik, A.B. (2017). Antiangiogenic Therapeutic Potential of 
Peptides Derived from the Molecular Motor KIF13B that Transports VEGFR2 to Plasmalemma in 
Endothelial Cells. Am J Pathol 187, 214-224. 10.1016/j.ajpath.2016.09.010. 
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Second decision letter 
 
MS ID#: JOCES/2021/259471 
 
MS TITLE: Angiomotin isoform 2 promotes binding of PALS1 to KIF13B at the base of primary cilia 
and suppresses ciliary elongation  
 
AUTHORS: Stine K Morthorst, Camilla Nielsen, Pietro Farinelli, Zeinab Anvarian, Christina B. R. 
Rasmussen, Andrea Serra-Marques, Ilya Ilya Grigoriev, Maarten Altelaar, Nicoline Furstenberg, 
Alexander Ludwig, Anna Akhmanova, Soren T Christensen, and Lotte B Pedersen  
ARTICLE TYPE: Short Report 
 
We have now reached a decision on the above manuscript. 
 
To see the reviewers' reports and a copy of this decision letter, please go to: https://submit-
jcs.biologists.org and click on the 'Manuscripts with Decisions' queue in the Author Area. 
(Corresponding author only has access) 
 
As you will see from their reports, one reviewer in particular raises a number of substantial 
criticisms that prevent me from accepting your paper for publication. I agree with their view and, 
in particular, found it impossible to ignore the complex hedgehog signalling outcomes and 
downregulation of Akt in AMOT KO cells. The latter in particular complicates interpretation 
significantly.  
 
Your manuscript and the associated reviewers’ comments have also been assessed at Biology Open. 
On the basis of the reviewer reports Biology Open would be happy to issue a decision of “Accept 
pending minor revision”. While I believe that the manuscript is acceptable in its current form, I 
would like to offer you the opportunity to make minor changes in response to the reviewers’ 
comments. There is no requirement for additional experimentation. However, should additional 
experimental results be available that address the mechanistic concerns of the reviewers then 
please provide these in the revised manuscript. If you chose to accept the decision and transfer 
your manuscript Biology Open please provide a response to reviewers document with your 
transferred submission. Please contact the Biology Open editorial staff [bio@biologists.com] if you 
require assistance in doing this. 
 
I am very sorry to give you such disappointing news, but we are currently under great pressure for 
space and it takes a very enthusiastic recommendation by the referees for a manuscript to be 
accepted. 
 
I do hope you find the comments of the reviewers helpful in allowing you to revise the manuscript 
for submission elsewhere, and many thanks for sending your work to Journal of Cell Science. 
 
Reviewer 1  
Advance summary and potential significance to field  
 
As mentioned in the previous review, this is an interesting study that delineates the interactions 
between KIF13B and Ap80, and identifies PALS1 as a novel interactor. Ap80 and its involvement in 
cilia length control is a potentially important observation.  
The efforts made by the authors to address the reviewers comments are appreciated.  
Unfortunately, the inconclusive results on Shh signalling in absence of Ap80 (suggested by both 
reviewers) along with unexplained reduction on total AKT levels upon loss of AMOT bring out the 
lack of mechanistic insight in this manuscript.  
Moreover, the interaction of Ap80 with KIF13B has been previously reported by the same lab in 
Schou et. al. 2017. The experiments required to provide mechanistic detail into how Ap80 regulates 
cilia length are beyond the normal timescale for a revision. Therefore, I can no longer recommend 
the manuscript for publication in Journal of Cell Science.  
 
 
 
 

https://submit-jcs.biologists.org/
https://submit-jcs.biologists.org/
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Comments for the author  
 
In case the authors would like to publish the manuscript with the current data in some other 
journal, a few suggestions-  
1. Shortening of Introduction section. The length of the Introduction can be substantially reduced. 
This would allow a proper explanation of their findings in the Discussion. The current manuscript 
lacks a lot of explanation of their data due to space constraints.  
2. The different channels in Movie 2 and 3 should be labelled Ap80-GFP and mCherry-KIF13B.  
3. IFM images showing shortening of cilia length upon expression of GFP-Ap80 next to the 
quantification in Fig 3G should be included.  
4. Line 86: “up and down the cilium” should be “in and out of the cilium”.  
 
Reviewer 2  
Advance summary and potential significance to field  
 
The authors have answered to most of my concerns/questions on the submitted version. This 
interesting paper should be accepted for publication.  
 
Comments for the author  

 
NA 
 
 

 
Rebuttal Letter 
 
Dear Dr. Stephens, 

Thank you for the decision letter for our revised manuscript JOCES/2021/259471. I have now 
discussed your decision with my co-authors, and we would like to appeal the decision to reject our 
revised manuscript for the following reasons: 
  

1) Reviewer #2 unconditionally recommends that our revised manuscript is accepted for 
publication. 

2) Both reviewer #1 and #2 find that our results are interesting and important/potentially 
important. 

3) Reviewer #2 indicates that the majority of the issues raised upon review of our initial 
manuscript are sufficiently addressed in the revised version. 

4) The statement from Reviewer #2 “Moreover, the interaction of Ap80 with KIF13B has been 
previously reported by the same lab in Schou et. al. 2017” does not pay justice to the 
substantial amount of (new) biochemical data provided in our current manuscript that (a) 
maps the Ap80-KIF13B interaction sites in both proteins, (b) demonstrates that Ap80 
promotes binding of PALS1 to KIF13B, and (c) identifies a number of additional binding 
partners of KIF13B using BirAGFP-KIF13B pull-down and mass spectrometry. In Schou et al. 
2017, the only piece of data relating to KIF13B and Ap80 is one western blot panel in the 
Supplementary material (Figure S3 panel f) where we show that full -length KIF13B binds 
Ap80 in an IP experiment whereas KIF13B truncations spanning residues 1-1289 residues do 
not. Furthermore, in our current manuscript we also show for the first time that Ap80 is 
localized to the base of primary cilia/the centrosome and negatively regulates cilia length. 
This has not been reported previously but is consistent with a recent study from Firat-
Karalar lab where AMOT was identified as a proximity partner of the novel 
centrosomal/ciliary protein ENKD1 (Tiryaki et al., FEBS J, 2022), which substantiates the 
validity of our own observations. 

  
Thus, in our opinion the only valid argument by reviewer #2 for rejecting our manuscript is that we 
fail to demonstrate an effect on cilia-mediated signaling (Shh signaling and/or IGF-1 signaling) in 
our Ap80 knockout cells. As stated in our Rebuttal, we have previously attempted to investigate 
how Ap80 depletion affects Shh signaling, but initial results were inconclusive. We think this is due 
to issues with the antibodies against Shh pathway components that were used for these 
experiments, including use of a SMO antibody that seemed not to stain cilia in IFM analysis. 
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However, we have just purchased a new antibody against SMO that appears to work well in IFM 
analysis of RPE1 cells, and we will now be able to test if SMO cilia localization/Shh signaling is 
affected in our Ap80 KO cells. 
  
As for the reduced AKT expression observed in the Ap80 KO cells, we agree it would be nice to have 
an explanation for this phenotype. This is something we plan to look into in the future. To our 
knowledge, it is not general practice to investigate total AKT levels in mutant cell lines with cilia 
phenotypes. Thus, it is possible that other (published) cilia mutant lines might also have altered 
AKT levels, but this would have been overlooked if authors did not specifically check for it (for 
example, see Figure 6 in Shalata et al., Am J Hum Genet vol. 93 p. 1061, where authors show 
impaired pAKT levels in CEP19 mutant liver samples but they do not show total AKT levels; pAKT 
levels are compared to GAPDH levels in this study). Hence, we feel it is not fair to “punish” us for 
checking the levels of total AKT in our Ap80 KO cells. We have also looked at other proteins such as 
CAV1, which seems not to be affected in the Ap80 KO cells, so the effect of Ap80 loss on AKT seems 
to be specific. 
  
In summary, we kindly ask you to at least give us the opportunity to re-examine the possible effect 
of Ap80 loss on Shh signaling using improved SMO antibody, before rejecting our manuscript for 
publication. We would be able to do these experiments within 3-4 weeks. We would also be able to 
fully address the other minor suggestions/comments from Reviewer #2 (shortening introduction and 
expanding discussion, adding appropriate text labels on movies 2 and 3, and including IFM images 
next to Fig. 3G). 
 
Thank you in advance for re-considering our manuscript for publication in J Cell Science. 
  
On behalf of all authors, 
sincerely yours 
 
Lotte B. Pedersen 
Professor, PhD 
Department of Biology 
University of Copenhagen 
Denmark 
 
 

 
Rebuttal Response 
 
MS ID#: JOCES/2021/259471 
 
MS TITLE: Angiomotin isoform 2 promotes binding of PALS1 to KIF13B at the base of primary cilia 
and suppresses ciliary elongation 
 
AUTHORS: Stine K Morthorst, Camilla Nielsen, Pietro Farinelli, Zeinab Anvarian, Christina B. R. 
Rasmussen, Andrea Serra-Marques, Ilya Ilya Grigoriev, Maarten Altelaar, Nicoline Furstenberg, 
Alexander Ludwig, Anna Akhmanova, Soren T Christensen, and Lotte B Pedersen 
ARTICLE TYPE: Short Report 
 
Thank you for your recent letter. I understand how disappointed you must feel. 
 
Given the opinions stated by the reviewers, I considered had no choice but to reject the paper.  
 
However, we are always willing to give authors the chance to defend their manuscripts. In the light 
of the comments you make in your letter, I have decided to proceed as follows. I would be happy 
for you to submit a revised version of your manuscript that deals as far as possible with the points 
raised by the reviewers, together with a detailed rebuttal of any other matter that cannot be 
settled in the manuscript itself. Specifically, I would consider the inclusion of the Smo localization 
data (as you suggest) an essential revision. I would also suggest that you do include the Akt data 
but perhaps as a supplement. These findings could be of key relevance in building on your work. I 
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agree that most do not measure Akt or pAkt levels in cells but since that information is available, I 
think it would be of value to the community to include it. I am happy with your other suggestions 
for revision within the rebuttal.I would then likely discuss the further revision with the reviewer 
and if we are convinced by your arguments, then we would be happy to accept the manuscript for 
publication. 
 
 

 
Second revision 
 
Author response to reviewers' comments 
 
Point-by-point response to reviewers’ comments 
 
Reviewer 1 Advance summary and potential significance to field 
As mentioned in the previous review, this is an interesting study that delineates the interactions 
between KIF13B and Ap80, and identifies PALS1 as a novel interactor. Ap80 and its involvement in 
cilia length control is a potentially important observation. 
The efforts made by the authors to address the reviewers comments are appreciated. 
 
Response: We thank the reviewer for the overall positive comments.  
 
Unfortunately, the inconclusive results on Shh signalling in absence of Ap80 (suggested by both 
reviewers) along with unexplained reduction on total AKT levels upon loss of AMOT bring out the 
lack of mechanistic insight in this manuscript. 
 
Response: We have performed new experiments using a new SMO antibody to address involvement 
of Ap80 in Hedgehog signaling, and we now show that loss of Ap80 causes reduced agonist-induced 
accumulation of SMO in cilia (new Fig. 3 panels I and J). We also discuss this result in more detail in 
the Conclusion section, where we note that previous work had indicated a role for PALS1 in 
regulating Hedgehog signaling in the cerebellum. 
 
Moreover, the interaction of Ap80 with KIF13B has been previously reported by the same lab in 
Schou et. al. 2017. The experiments required to provide mechanistic detail into how Ap80 regulates 
cilia length are beyond the normal timescale for a revision. Therefore, I can no longer recommend 
the manuscript for publication in Journal of Cell Science. 
 
Reponse: While it is correct that the interaction of Ap80 with KIF13B has been previously reported 
by Schou et. al. 2017, we feel that the reviewer fails to appreciate the substantial amount of (new) 
biochemical data provided in our current manuscript that (a) maps the Ap80-KIF13B interaction 
sites in both proteins, (b) demonstrates that Ap80 promotes binding of PALS1 to KIF13B, and (c) 
identifies a number of additional binding partners of KIF13B using BirAGFP-KIF13B pull-down and 
mass spectrometry. In Schou et al. 2017, the only piece of data relating to KIF13B and Ap80 is one 
western blot figure in the Supplementary material (Figure S3 panel f) where we show that full -
length KIF13B binds Ap80 in an IP experiment whereas KIF13B truncations spanning residues 1-1289 
residues do not. Furthermore, in our current manuscript we also show for the first time that Ap80 is 
localized to the base of primary cilia/the centrosome and negatively regulates cilia length (and now 
also Hedgehog signaling). This has not been reported previously but is consistent with a recent 
study from Firat-Karalar lab where AMOT was identified as a proximity partner of the novel 
centrosomal/ciliary protein ENKD1 (Tiryaki et al., FEBS J, 2022), which substantiates the validity of 
our own observations. 
 
Reviewer 1 Comments for the author 
In case the authors would like to publish the manuscript with the current data in some other 
journal, a few suggestions-1.Shortening of Introduction section. The length of the Introduction can 
be substantially reduced. This would allow a proper explanation of their findings in the Discussion. 
The current manuscript lacks a lot of explanation of their data due to space constraints. 
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Response: We agree with the reviewer, and we have now shortened the Introduction section and 
expanded and rewritten the Conclusion section to provide a more thorough discussion of our 
results. 
 
2.The different channels in Movie 2 and 3 should be labelled Ap80-GFP and mCherry-KIF13B. 
 
Response: This has now been fixed. 
 
3.IFM images showing shortening of cilia length upon expression of GFP-Ap80 next to the 
quantification in Fig 3G should be included. 
Response: We have now included representative IFM images of GFP-Ap80 and GFP expressing cells 
used for cilia length quantification (new Fig. 3 panels G and H).  
 
4.Line 86: “up and down the cilium” should be “in and out of the cilium”. 
 
Response: This has now been corrected. 
 
Reviewer 2 Advance summary and potential significance to field 
 
The authors have answered to most of my concerns/questions on the submitted version. This 
interesting paper should be accepted for publication. 
 
Response: We thank the reviewer for the positive evaluation of our manuscript. 
 
Reviewer 2 Comments for the author 
 
NA 
 
 

 
Third decision letter 
 
MS ID#: JOCES/2021/259471 
 
MS TITLE: Angiomotin isoform 2 promotes binding of PALS1 to KIF13B at primary cilia and regulates 
ciliary length and signaling 
 
AUTHORS: Stine K Morthorst, Camilla Nielsen, Pietro Farinelli, Zeinab Anvarian, Christina B. R. 
Rasmussen, Andrea Serra-Marques, Ilya Grigoriev, Maarten Altelaar, Nicoline Furstenberg, 
Alexander Ludwig, Anna Akhmanova, Soren T Christensen, and Lotte B Pedersen 
ARTICLE TYPE: Short Report 
 
I am happy to tell you that your manuscript has been accepted for publication in Journal of Cell 
Science, pending standard ethics checks. This was not returned to the reviewers and so no new 
reports are available. I have reviewed your new data myself and am satisfied that they address the 
further concerns raised. Thank you for sending your work to JCS. 
 
 

 




