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March 26, 20211st Editorial Decision

March 26, 2021 

Re: Life Science Alliance manuscript  #LSA-2021-01047-T 

Prof. Stylianos Michalakis 
Ludwig-Maximilians-Universität  München 
Ophthalmology 
Mathildenstr. 8 
Munich, Bavaria 80336 
GERMANY 

Dear Dr. Michalakis, 

Thank you for submit t ing your manuscript  ent it led "TPC2 promotes choroidal angiogenesis and
inflammation in a mouse model of neovascular age-related macular degenerat ion" to Life Science
Alliance. The manuscript  was assessed by expert  reviewers, whose comments are appended to
this let ter. We would like to invite you to submit  a revised version of the manuscript  to Life Science
Alliance. 

We apologize for this unusual and extended delay in gett ing back to you. As you will note from the
reviewers' comments below, the reviewers are excited about these findings, but have also raised
some reasonable quest ions and concerns that should all be addressed in the revised manuscript . 

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 tps://www.lsajournal.org/ 
Tweet @SciBhatt  @LSAjournal 
Interested in an editorial career? EMBO Solut ions is hiring a Scient ific Editor to join the internat ional
Life Science Alliance team. Find out more here -
ht tps://www.embo.org/documents/jobs/Vacancy_Not ice_Scient ific_editor_LSA.pdf 

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

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)): 

This is an important paper demonstrat ing a major role of the endolysosomal channel TPC2 in the
mechanisms underlying neovascular age-related macular dystrophy (AMD). 
Using a mouse model (laser-induced choroidal neovascularizat ion) of neovascular AMD, the authors



use Tpcn2-/- mice to demonstrate a protect ive effect  in cellular and biochemical changes in this
model of the disease. This is phenocopied by the use of select ive pharmacological inhibitors of
TPC2 (tetrandrine/Ned19). Important ly, the effect  was specific for TPC2 over TPC1. 
A strength of the study is the use of ex-vivo ret inal preparat ions in their studies. 
Overall, the data supports their conclusions and the stat ist ical analyses are appropriate. The paper
is well-writ ten and clear. 
I just  have minor points: 
1. The concentrat ion of Ned19 used is high (2 mM), but this may be needed in the t issue
preparat ions. Some comment or concentrat ion-effect  data would be helpful.
2. The authors have developed two agonists of TPC2, TPCA1N and TPCA1P. These respect ively
act ivate the two different modes of channel funct ion, calcium release and sodium fluxes,
respect ively. Which mode do they think is the most important for the effects here eg IL1beta
exocytosis?
3. The reduced levels of VEGFA are interest ing in the KO mice, although it  was previously shown
that VEGFR2 signalling was affected. This was briefly ment ion in the discussion, but can the
authors expand on this a lit t le?
4. Do Trpml1-/- mice (another lysosomal cat ion channel) show similar effects to the Tpcn2-/- mice?
5. The lysosomal ion currents in brain microglial cells are barely above basal in contrast  to
macrophages (Fig. 5). Can the authors comments on this? In the macrophages, can they show
tetrandrine/Ned19 block the currents (and what concentrat ions are required?)
6. A number of references could be added:
Davis et  al (2020) Embo J 39:e104058 have shown TPCs are required for macrophage
phagocytosis. This could be cited on p.3.

There is a literature of lysosomal calcium release and inflammasome act ivat ion that could be cited
eg Weber and Schilling 2014 JBC 289, 9158-9171. 

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

In this art icle, Li et  al. invest igate the role of TPC2 in the neovascular AMD, their data is clearly
showing the involvement of TPC2 in their models. 

Major comments: 
1. The result  of choroidal sprout ing is got in vit ro by adding VEGFA in the medium, so it  is clearly
independent with the following data of the decreased level of VEGFA in ret inas.
For the first  part  of choroidal sprout ing, although the authors discussed a reference of TPC2
involvement in VEGFR2 signaling, it  would be better the authors could provide some evidence to
link it  with their result . And I'm wondering what 's the main cell type of the sprout ing choroid? Are
those mainly RPE? If so, it  is inconsistent with the result  of no TPC2 in RPE. Can the authors make
this result  clearer?
For the 2nd part  of reduced VEGFA, it  is feasible the authors could provide some data of the
release of VEGFA like what they did for the IL1b release?

2. The authors proposed a model that  lack of TCP2 trapped the IL1b in macrophages and microglia.
If so, they should observe a stronger co-localizat ion of IL1b and Iba1 in their Fig6. Can the authors
quant ify this and provide some discussion?

Minor Comments: 



In Fig1, I'm wondering if TPC2 KO will affect  the fully recover of the laser photocoagulat ion model.
That means if the authors wait  longer t ime, will they see a difference? 
Also for Fig1, the authors don't  have to show the data, but just  curious to know if they have also
tested the TPC1/2 double KO mice? (not necessary) 
In Fig6, what 's the blue signal? I guess it 's DAPI? If so, why it  seems some Iba1 posit ive cells are not
blue posit ive? 
Sentence '...and stained endothelial cells (ECs) and macrophage/microglia with the marker isolect in
B4 (IB4) and the macrophage/microglia marker Iba-1 (Fig. 4A,......', there is redundant
'macrophage/microglia'. 

Reviewer #3 (Comments to the Authors (Required)): 

In this manuscript , the authors examined the role of TPC2 in the release of IL1β, recruitment of
inflammatory cells, and the effect  on the laser-induced CNV using TPC2 knockout mice and
inhibitors for TPC2. Overall, it  is a novel and interest ing manuscript . While of broad interest , this
manuscript  needs addit ional revision to better explain the experimental design in order to allow the
results to be better interpreted. My specific quest ions are raised below. 
Major comments. 
Query 1) In the laser-induced CNV model used in Figures 1 and 2, the authors used vascular
leakage of fluorescein, however, the standard method of quant ificat ion in the mouse model is the
area of IB4 staining on the choroidal flat-mount (as the authors showed in Fig. 4 for Tpc2 -/-).
Please explain why the authors used fluorescein instead of IB4 staining to quant ify the data. Also,
the data should be presented as the average per mouse in the graph. 
Query 2) In the choroidal sprout ing assays in Figure 3, the authors showed N=8 pieces/group in B
and 9-12 pieces/group in C, D. How many mice were used per group? As choroidal t issue is
dissected from healthy eyes for this assay, there are only a few microglia or macrophages in the
t issue (see Fig. S6). Although the authors showed the reduced amount of VEGF in Tpc2-/- after
laser burn (Fig. 3E), it  is likely due to the difference in the number of microglia/macrophages in WT
and Tpc2 -/-. The explanat ion of the defect  in the choroidal sprout ing was not clear. 
Query 3) Accumulat ion of macrophage started early t ime point , 1~3 days after laser burn. As the
authors measured VEGF (secreted mainly from macrophage) at  2 days after laser-burn in Fig. 3E,
the authors are well aware of that . However, the authors stained Iba-1 and C5b-9 at  14 days after
laser burn. Please explain the rat ionale. Is there no difference in the early t ime point  as the authors
showed in Fig. 6B? Please quant ify the Iba-1 posit ive cells in the early t ime point  too. How early can
the difference in the number of macrophage accumulat ion be seen? Is it  before the authors
observed the difference in the amount of VEGF (at  2 days after laser burn)? 
Query 4) The interpretat ion of the data in Fig. 6B is not clear. The authors described "the overall
intensity of the IL1- β signal is lower in Tpc2-/- compared to WT. Iba-1+ cells infilt rat ing the ONL and
OS seem to contain higher IL-1 β amounts in Tpc2-/- than in WT mice." But the representat ive
images do not support  that . Please quant ify the intensity of IL1 β in overall and in Iba-1+ cells. 
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LSA-2021-01047-T_R1 Point-to-point response letter 

We thank all three reviewers for their comments, which helped to substantially 

improve the quality of the manuscript. We have carefully addressed each point raised 

as outlined below. Changes made in the manuscript and the supplementary 

information are always marked in red. 

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

This is an important paper demonstrating a major role of the endolysosomal channel 

TPC2 in the mechanisms underlying neovascular age-related macular dystrophy 

(AMD). 

Using a mouse model (laser-induced choroidal neovascularization) of neovascular 

AMD, the authors use Tpcn2-/- mice to demonstrate a protective effect in cellular 

and biochemical changes in this model of the disease. This is phenocopied by the use 

of selective pharmacological inhibitors of TPC2 (tetrandrine/Ned19). Importantly, the 

effect was specific for TPC2 over TPC1. 

A strength of the study is the use of ex-vivo retinal preparations in their studies. 

Overall, the data supports their conclusions and the statistical analyses are 

appropriate. The paper is well-written and clear. 

I just have minor points: 

1. The concentration of Ned19 used is high (2 mM), but this may be needed in

the tissue preparations. Some comment or concentration-effect data would be

helpful.

In the experiments of Fig. 2 we injected 1 µl of a 2 mM solution of Ned-19 

intravitreally. If one assumes a total vitreous volume of 4 – 5 µl the final 

concentration of Ned 19 would be 400-500 µM which is still quite high. In pilot 

experiments with lower concentrations we did not see a robust Ned-19 in vivo effect 

on neovascularization. By contrast, in the in vitro sprouting assay (Fig. 3D) we 

consistently observed a clear inhibitory effect of Ned-19 at a concentration of 100 µM. 

At this point, we do not know the reason for this discrepancy but 

bioavailability/pharmacokinetic factors impacting absorption and/or tissue 

penetration may underlie the lower in vivo efficacy of Ned-19 as compared to 

tetrandrine. 

2. The authors have developed two agonists of TPC2, TPCA1N and TPCA1P. These

respectively activate the two different modes of channel function, calcium release

and sodium fluxes, respectively. Which mode do they think is the most important for

the effects here eg IL1beta exocytosis?

This is indeed a very interesting question. Previous studies demonstrated that an 

increase in cytosolic Ca2+ is essential for ATP-induced IL-1β secretion in 
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macrophages [1, 2]. Moreover, it was found that lysosomal Ca2+ signaling, but not 

ER-derived and mitochondrial Ca2+, regulate IL-1β secretion by mediating lysosomal 

exocytosis in monocytic cells. In particular, Ca2+ mobilization from the lysosome 

could be blocked by the TPC blocker Ned-19 [3]. Collectively, it is quite likely that a 

TPC2-mediated Ca2+ signal is involved in secretion of IL-1β in macrophages and 

microglia. Thus, we agree with this reviewer and believe that future follow-up studies, 

e.g. with specific TPC agonists that activate different permeation modes of these

channels, are justified in order to test this hypothesis.

3. The reduced levels of VEGFA are interesting in the KO mice, although it was

previously shown that VEGFR2 signalling was affected. This was briefly mention in

the discussion, but can the authors expand on this a little?

We appreciate this comment and are happy to provide the following further 

clarification. We observed that a smaller number of Iba-1+ immune cells invaded the 

lesion area of Tpc2-/- eyes compared to WT eyes (Fig. 4A). It is well established that 

these immune cells secrete VEGFA upon activation [4]. Thus, reduced levels of 

VEGFA may result from the lower immune activation in Tpc2-/- retina. We have added 

this information in the results section on page 10 of the revised manuscript. 

4. Do Trpml1-/- mice (another lysosomal cation channel) show similar effects to the

Tpcn2-/- mice?

We thank Reviewer 1 for this important suggestion. We indeed performed some 

preliminary laser coagulation experiments in TRPML1-/- mice. However, no significant 

difference was found between WT and TRPML1-/- mice (see below). Since the focus of 

the present study is on TPCs and further clarification of any contribution of TRPML1 

would require additional experiments we prefer not to include TRPML data in the 

present manuscript. 

Genetic deletion of TRPML1 has no effect on choroidal neovascularization 
(CNV) in laser-induced mice model. Representative fundus images on day 0 and 

fluorescein angiography (FFA) of subretinal lesion from 6 to 8-week-old TRPML1-/-

mice (A, lower panel) and WT mice (A, upper panel) 7 days (D7) after laser damage. 
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(B) Quantification of vascular leakage areas by analyzing pixel intensities after laser-

induced damage for WT versus TRPML1-/- mice on D7. Each data point represents one
lesion site. Data are presented as mean ± SEM. Group size as n = 3 to 4 mice. 2-

tailed Student’s t-test was used for statistical analysis. ns, no significant.

5. The lysosomal ion currents in brain microglial cells are barely above basal in

contrast to macrophages (Fig. 5). Can the authors comments on this? In the

macrophages, can they show tetrandrine/Ned19 block the currents (and what

concentrations are required?)

While a number of lysosomal ion channels (including TMEM175, BK, and TPCs) could 

principally contribute to the basal current in microglia, the molecular correlate of this 

current is still not fully understood. Tetrandrine and Ned-19 are very valuable tools 

for studying TPC function, however they only inhibit 50-60% of the total PI(3,5)P2-

evoked currents. Thus, these compounds are not optimal for quantifying reductions 

of currents in cells with very low current density such as microglia. Nevertheless, we 

have used 1 µM Ned-19 to challenge BMDMs and – as shown in the figure below – 

there is indeed a small but clearly detectable reduction of the PI(3,5)P2 evoked 

current. 

Isolation of TPC-currents in BMDMs using Ned-19. Representative current-

voltage relationships recorded from vacuolin-enlarged endolysosomal vesicles 
isolated from cultured WT BMDM. Currents were recorded before and after 

application of 1μM phosphatidylinositol 3,5-bisphosphate (PI(3,5)P2) and after 
addition of 1μM Ned-19. 
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6. A number of references could be added:

Davis et al (2020) Embo J 39:e104058 have shown TPCs are required for

macrophage phagocytosis. This could be cited on p.3.

There is a literature of lysosomal calcium release and inflammasome activation that 

could be cited eg Weber and Schilling 2014 JBC 289, 9158-9171. 

We thank the reviewer for point this out and added the missing references in the 

revised manuscript on Page 3 and Page 11. 

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

In this article, Li et al. investigate the role of TPC2 in the neovascular AMD, their 

data is clearly showing the involvement of TPC2 in their models. 

Major comments: 

1. The result of choroidal sprouting is got in vitro by adding VEGFA in the medium,

so it is clearly independent with the following data of the decreased level of VEGFA in

retinas.

For the first part of choroidal sprouting, although the authors discussed a reference

of TPC2 involvement in VEGFR2 signaling, it would be better the authors could

provide some evidence to link it with their result.

We agree with this reviewer that it would indeed be interesting to study the signaling 

cascade downstream of VGFR2 in choroidal ECs. On the other hand, downstream 

effects had been previously examined by Favia et al. [5] in HUVEC, a frequently used 

cell model in angiogenesis research. In the present study, we focused on the 

elucidation of the role of TPC2 in the CNV pathology a common feature of wet AMD – 

which also involves activation and infiltration of immune cells – and explored so far 

unknown TPC2-linked effects that are upstream of VEGFR2, in particular effects of 

TPC2 on IL-1β secretion from macrophages/microglia and their impact on CNV and 

retinal inflammation.  

And I'm wondering what's the main cell type of the sprouting choroid? Are those 

mainly RPE? If so, it is inconsistent with the result of no TPC2 in RPE. Can the 

authors make this result clearer?  

The sprouting culture consist of two parts, the embedded eye cup fragments which 

contain RPE, choroid and sclera; and microvascular sprouts. It is known from the 

literature that vascular sprouts are formed by ECs and surrounding pericytes and 

fibroblasts [6, 7]. To further address this issue we have performed immunostainings 

of choroidal sprouting cultures with different cell markers. The data indeed show that 

the sprouts are formed by ECs and also contain pericytes and fibroblasts. We did not 

observe RPE-like cells in the sprouts. We have included the new data in the 

supplement (Fig. S4) and have amended the text on Page 5. 

For the 2nd part of reduced VEGFA, it is feasible the authors could provide some data 

of the release of VEGFA like what they did for the IL1b release? 
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It has been reported that hypoxia is a key trigger of VEGFA release from cultured 

BMDM [8]. Based on this finding, we investigated VEGFA secretion from WT and 

Tpc2-/- BMDMs under normoxia or hypoxia condition. The VEGFA levels were 

comparable in supernatants from WT and Tpc2-/- BMDMs as shown in the 

quantification plot below. Thus, while TPC2 is clearly involved in IL-1 release, it 

does not seem to play a major role in secretion of VEGFA. This finding might be best 

explained by the fact VEGF contains a secretory signal sequence and is secreted 

through the endoplasmic reticulum (ER)-Golgi pathway which is independent from 

TPC2. 

TPC2 has no effect on VEGFA secretion. WT and Tpc2-/- BMDMs were seeded in 
6-well plate and then were incubated either in normal incubator or in the hypoxic

chamber (1% O2) [9]. After 48 h, cell supernatant was collected and analyzed with
ELISA. Data are presented as mean ± SEM. Two-way ANOVA ns, no significant

difference.

2. The authors proposed a model that lack of TCP2 trapped the IL1b in macrophages

and microglia. If so, they should observe a stronger co-localization of IL1b and Iba1

in their Fig6. Can the authors quantify this and provide some discussion?

We thank this reviewer for the valuable suggestion. We now quantified the IL-1b 

mean intensity in Iba1 positive cells. We found that the mean intensity of IL-b in 

Iba-1 positive cells is increased in Tpc2-/- compared to WT retina, which further 

corroborates our other findings. These novel data our now included in the revised Fig. 

6B-C. 

Minor Comments: 
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In Fig1, I'm wondering if TPC2 KO will affect the fully recover of the laser 

photocoagulation model. That means if the authors wait longer time, will they see a 

difference? 

Laser-induced CNV is a self-limiting model of angiogenesis/inflammation and the 

lesions induced by the laser damage develop from day 1 to day 7, peak at days 7-10 

and regress after 14 days. Following the reviewer’s suggestion, we quantified the 

leakage area at day 14. Confirming our results obtained at day 7, also at his time-

point Tpc2-/- mice show a reduced leakage area. Given the self-limiting nature of the 

CNV model, we decided not to extend the in life analysis beyond day 14, but rather 

opted to terminate the mice and analyze the treatment effects in the ex vivo 

RPE/choroid flat mounts (data shown in Fig. 4). 

Also for Fig1, the authors don't have to show the data, but just curious to know if 

they have also tested the TPC1/2 double KO mice? (not necessary) 

TPC1/2 double knockout mice are difficult to breed, and if at all, produce very small 

litters. Therefore, we did not test these mice in the CNV model. 

In Fig6, what's the blue signal? I guess it's DAPI? If so, why it seems some Iba1 

positive cells are not blue positive? 

The blue signal was Hoechst 33342 nuclear staining. The images were acquired and 

scanned on a single plane with confocal microscopy. Therefore, the nuclei may not 

always be in the same plane as other portions of the section and, thus, some Iba1 

positive cells are not blue positive. 

Sentence '...and stained endothelial cells (ECs) and macrophage/microglia with the 

marker isolectin B4 (IB4) and the macrophage/microglia marker Iba-1 (Fig. 4A,......', 

there is redundant 'macrophage/microglia'. 

We thank the reviewer for pointing this out and amended the text accordingly. 

Reviewer #3 (Comments to the Authors (Required)): 

In this manuscript, the authors examined the role of TPC2 in the release of IL1β, 

recruitment of inflammatory cells, and the effect on the laser-induced CNV using 

TPC2 knockout mice and inhibitors for TPC2. Overall, it is a novel and interesting 

manuscript. While of broad interest, this manuscript needs additional revision to 

better explain the experimental design in order to allow the results to be better 

interpreted. My specific questions are raised below. 

Major comments. 

Query 1) In the laser-induced CNV model used in Figures 1 and 2, the authors used 

vascular leakage of fluorescein, however, the standard method of quantification in 

the mouse model is the area of IB4 staining on the choroidal flat-mount (as the 
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authors showed in Fig. 4 for Tpc2 -/-). Please explain why the authors used 

fluorescein instead of IB4 staining to quantify the data.  

We agree with reviewer 3 that IB4 staining of choroidal flat mount preparations is a 

frequently used method for CNV quantification. However, FFA has been also 

extensively used in addition to flat mount stainings for this purpose [10]. 

Importantly, a comparative study showed that quantifications obtained with FFA 

correlate well with conventional area measurements from IB4 stained flat mounts 

[11]. Unlike postmortem analyses, FFA quantifications allow for determination of 

time courses of CNV in a given individual and are hence well suited for explorative 

studies. To demonstrate the principal role of TPC2 in CNV we have therefore chosen 

FFA-based quantification as initial method in Figs. 1 and 2. However, we also used 

RPE/choroid flat mount stainings (see Fig. 4), which confirmed the effects on 

neovascularization seen with in vivo FFA and also allowed us to analyze infiltration of 

immune cells in the leakage area. In agreement with the FFA data, TPC2-/- mice 

showed significantly weaker IB4 staining than WT controls confirming that FFA and 

IB4 stainings yield comparable results. 

Also, the data should be presented as the average per mouse in the graph. 

We agree with the reviewer that the data can be presented as the average per 

mouse. However, there are also studies based on cumulative analysis of lesion areas 

(e.g. [12]). Since both methods are equivalent if the mouse number is sufficiently 

high (as in our study), we would like to stay with our quantification method. 

Query 2) In the choroidal sprouting assays in Figure 3, the authors showed N=8 

pieces/group in B and 9-12 pieces/group in C, D. How many mice were used per 

group? As choroidal tissue is dissected from healthy eyes for this assay, there are 

only a few microglia or macrophages in the tissue (see Fig. S6). Although the 

authors showed the reduced amount of VEGF in Tpc2-/- after laser burn (Fig. 3E), it 

is likely due to the difference in the number of microglia/macrophages in WT and 

Tpc2 -/-. The explanation of the defect in the choroidal sprouting was not clear. 

We used 1-2 mice for each group in choroidal sprouting culture. 

Reviewer #2 had a similar comment regarding the mechanism underlying reduced 

sprouting in Tpc2-/- mice (please see above for our detailed response to question #1 

of reviewer #2). Briefly, we believe that the reduced sprouting in choroidal tissue 

culture in the presence of a fixed concentration of VEGFA is reflecting the fact that 

TPC2 is involved in downstream signaling of VEGFR2 as published previously by Favia 

et al. [5]. In contrast to IL-1β, VEGFA secretion from macrophages was not different 

between WT and Tpc2-deficient mice. Thus, and as assumed by the reviewer, the 

reduction of VEGFA in the retina of Tpc2-/- mice is probably due to the difference in 

the number of microglia/macrophages in WT and Tpc2-/- rather than a defect in 

secretion. 
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Query 3) Accumulation of macrophage started early time point, 1~3 days after laser 

burn. As the authors measured VEGF (secreted mainly from macrophage) at 2 days 

after laser-burn in Fig. 3E, the authors are well aware of that. However, the authors 

stained Iba-1 and C5b-9 at 14 days after laser burn. Please explain the rationale. Is 

there no difference in the early time point as the authors showed in Fig. 6B? Please 

quantify the Iba-1 positive cells in the early time point too. How early can the 

difference in the number of macrophage accumulation be seen? Is it before the 

authors observed the difference in the amount of VEGF (at 2 days after laser burn)? 

We can confirm that invasion of macrophages to lesion areas starts at a very early 

time point. To further explore this, we counted the number of Iba-1 positive cells in 

ONL and OS one day after laser injury. The corresponding quantification plot has 

been added to the revised manuscript as novel Fig. S7B. The data show less 

pronounced accumulation of Iba-1 positive cells in the ONL and OS areas of Tpc2-/- 

retina compared to WT. This finding is consistent with a model explaining the 

reduced VEGFA levels of Tpc2-deficient mice by a lower number of activated 

macrophages in the CNV lesion areas. 

Query 4) The interpretation of the data in Fig. 6B is not clear. The authors described 

"the overall intensity of the IL1- β signal is lower in Tpc2-/- compared to WT. Iba-1+ 

cells infiltrating the ONL and OS seem to contain higher IL-1 β amounts in Tpc2-/- 

than in WT mice." But the representative images do not support that. Please quantify 

the intensity of IL1 β in overall and in Iba-1+ cells. 

We thank the reviewer for this comment. We have quantified the overall IL-1β 

positive-stained area in the retinal areas next to the CNV lesions from WT and Tpc2-/- 

retina and found a reduced IL-1β signal in Tpc2-/- mice. The data are now included in 

Supplementary Fig. S7 (panel S7C). Following the reviewer’s suggestion, we in 

addition have quantified IL-1β intensities in Iba-1+ cells (see also response to 

reviewer #2) and found that the level of IL-1β was increased in Tpc2-/- cells, which is 

in line with our findings in cultured macrophages and microglia (Fig. 8). The novel 

data and quantification is now shown in novel Fig. 6 (panels 6B and C). 
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Prof. Stylianos Michalakis 
Ludwig-Maximilians-Universität  München 
Ophthalmology 
Mathildenstr. 8 
Munich, Bavaria 80336 
Germany 

Dear Dr. Michalakis, 

Thank you for submit t ing your revised manuscript  ent it led "TPC2 promotes choroidal angiogenesis
and inflammation in a mouse model of neovascular AMD.". We would be happy to publish your paper
in Life Science Alliance pending final revisions necessary to meet our formatt ing guidelines. Please
also address Reviewer 3's remaining comments in your revision. 

Along with points ment ioned below, please tend to the following: 
-please remove yourself as the secondary Corresponding Author. You are already listed in the
system as a primary corresponding Author
-please make sure the author order in your manuscript  and our system match
-please consult  our manuscript  preparat ion guidelines ht tps://www.life-science-
alliance.org/manuscript-prep and make sure your manuscript  sect ions are in the correct  order
-please add callouts for Figures S1A-B; S4A-B to your main manuscript  text

FIGURE CHECKS: 
-Please add scale bars for Figures 1A, 2A, B; S1A, B; S2A, B; S3A, B. The size of the scale bar should
be indicated in the corresponding Figure Legend.

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
informat ion. Please get in touch in case you do not know or remember your login name. 

To avoid unnecessary delays in the acceptance and publicat ion of your paper, please read the
following informat ion carefully. 

A. FINAL FILES:

These items are required for acceptance. 

-- 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. 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. 

**Submission of a paper that does not conform to Life Science Alliance guidelines will delay the
acceptance of your manuscript .** 

**It  is Life Science Alliance policy that if requested, original data images must be made available to
the editors. Failure to provide original images upon request will result  in unavoidable delays in
publicat ion. Please ensure that you have access to all original data images prior to final
submission.** 

**The license to publish form must be signed before your manuscript  can be sent to product ion. A
link to the electronic license to publish form will be sent to the corresponding author only. Please
take a moment to check your funder requirements.** 

**Reviews, decision let ters, and point-by-point  responses associated with peer-review at  Life
Science Alliance will be published online, alongside the manuscript . If you do want to opt out of
having the reviewer reports and your point-by-point  responses displayed, please let  us know
immediately.** 

Thank you for your at tent ion to these final processing requirements. Please revise and format the
manuscript  and upload materials within 7 days. 

Thank you for this interest ing contribut ion, we look forward to publishing your paper in Life Science
Alliance. 

Sincerely, 

Eric Sawey, PhD 
Execut ive Editor 
Life Science Alliance 
ht tp://www.lsajournal.org 



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

The authors have adequately addressed my (minor) concerns and clarified my queries. 
The lack of effect  of TRPML1 KO shows specificty for TPCs and not general lysosomal dysfunct ion.
It  might be worth ment ioning this in the ms if for some reason the authors do not wish to include
the nice data they provided in the rebuttal. 

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

I'm sat isfied with the authors' reply and their new data.Please add the Figure numbers in the figure
part . 

Reviewer #3 (Comments to the Authors (Required)): 

In this manuscript , the authors examined the role of TPC2 in the release of IL1β, recruitment of
inflammatory cells, and the effect  on the laser-induced CNV using TPC2 knockout mice and
inhibitors for TPC2. I saw authors put effort  into revising this manuscript  to address the reviewer's
comments. However, their explanat ion about the funct ion of TPC2 is confusing, mainly due to Fig. 3.
Therefore, I recommend revising it  for better understanding for readers. 

Major comments. 
1) Although the authors studied the funct ion of TPC2 in microglia and macrophage, and most of the
data follow the main topic, Fig. 3A-D is not. As the authors ment ioned, choroidal t issue mainly has
EC, pericyte, and smooth muscle cells. Thus, these data studied the funct ion of TPC2 in either EC,
pericyte, and smooth muscle cells. But they did not test  the expression of TPC2 in these cell types,
and they did not clearly explain that in the main text . As VEGF was provided in the culture media for
choroidal sprout ing assay, the VEGF amount in Fig. 3E is confusing. It  is better to move Fig. 3E after
Fig. 4E and explain that VEGF secret ion from microglia and macrophage was not affected by
delet ion of TPC2 (include the data in the figure), but  the reduced number of recruited cells affected
the amount of VEGF in the t issue. Fig. 3A-D showed that even if the same amount of VEGF was
provided, the downstream signaling in EC (or pericyte or smooth muscle cells) was affected in
TPC2-/-. That is an interest ing but different story. It  needs to be clearly ment ioned in the main text .
2) In S4, the authors used IB4, NG2, and Viment in for staining EC, pericyte, and SMC. But, some
cells are double-posit ive for IB4 and NG2, IB4 and Viment in. Thus, the staining seems not to work
well to dist inguish these cell types. These markers are widely used, so something was wrong with
the staining.



2nd Authors' Response to Reviewers                                                                        June 14, 2021

Response to reviewers 

We thank all three reviewers for taking the time to review this manuscript.  

Added or modified sentences are always marked in red in the revised manuscript. 

Response to Reviewer #1 

We have included a comment on TRPML1 in the discussion section (lines 225-229). 

Reviewer #2 

Figure numbers have been added. 

Reviewer #3 

1) Although the authors studied the function of TPC2 in microglia and macrophage, and most of the 
data follow the main topic, Fig. 3A-D is not. As the authors mentioned, choroidal tissue mainly has EC, 
pericyte, and smooth muscle cells. Thus, these data studied the function of TPC2 in either EC, pericyte, 
and smooth muscle cells. But they did not test the expression of TPC2 in these cell types, and they did 
not clearly explain that in the main text. As VEGF was provided in the culture media for choroidal 
sprouting assay, the VEGF amount in Fig. 3E is confusing. It is better to move Fig. 3E after Fig. 4E and 
explain that VEGF secretion from microglia and macrophage was not affected by deletion of TPC2 
(include the data in the figure), but the reduced number of recruited cells affected the amount of



VEGF in the tissue. Fig. 3A-D showed that even if the same amount of VEGF was provided, the 

downstream signaling in EC (or pericyte or smooth muscle cells) was affected in TPC2-/-. That is an 

interesting but different story. It needs to be clearly mentioned in the main text. 

We thank the reviewer for pointing this out. We agree and moved panel E of Fig. 3 to Fig. 4 (new 

panel Fig. 4F). As suggested, we also have included the data on VEGF secretion from cultured 

macrophages in the new Fig. S9. We now thoroughly discuss this point and have also added a 

sentence in the Discussion to clarify that we did not study TPC2-mediated downstream signaling in 

ECs. 

2.) In S4, the authors used IB4, NG2, and Vimentin for staining EC, pericyte, and SMC. But, some cells 

are double-positive for IB4 and NG2, IB4 and Vimentin. Thus, the staining seems not to work well to 

distinguish these cell types. These markers are widely used, so something was wrong with the 

staining. 

We agree with the reviewer that IB4 detection in our assay shows a signal that partly overlaps with 

NG2 and vimentin. In the original publication of the choroid sprouting assay (Shao, Friedlander et al., 

2013) it was actually shown that the tube-like growth-cones of the endothelial cells are surrounded 

by NG2-positive pericytes (see Fig. 2D in (Shao et al., 2013)). Nonetheless, it must be noted that 

matrigel poses several difficulties for immunostainings, as also acknowledged and troubleshot by the 

distributing companies (see 

http://fscimage.fishersci.com/cmsassets/downloads/segment/Scientific/pdf/BD/bd_cellculture_matr

igel_faq.pdf and https://www.corning.com/catalog/cls/documents/faqs/CLS-DL-CC-026.pdf).  

Additionally, extracellular matrix components like collagen (contained in matrigel) are known to 

trigger important levels of autofluorescence, mainly when excited at shorter wavelengths (Deal, 

Mayes et al., 2018, Hagiwara, Hattori et al., 2011, Jun, Kim et al., 2017). For all these reasons, the 

detection of IB4 in choroidal sprouts could be in part affected, leading to the erroneous 

interpretation of a higher degree of overlap with the other signals. Given that IB4 was mainly used as 

a control, we have therefore omitted the IB4 staining from the supplementary Fig. S4 and have 

rephrased the sentence referring to this figure in the main text. 

References: 

Deal J, Mayes S, Browning C, Hill S, Rider P, Boudreaux C, Rich TC, Leavesley SJ (2018) Identifying 
molecular contributors to autofluorescence of neoplastic and normal colon sections using excitation-
scanning hyperspectral imaging. J Biomed Opt 24: 1-11 
Hagiwara Y, Hattori K, Aoki T, Ohgushi H, Ito H (2011) Autofluorescence assessment of extracellular 
matrices of a cartilage-like tissue construct using a fluorescent image analyser. J Tissue Eng Regen 
Med 5: 163-8 
Jun YW, Kim HR, Reo YJ, Dai M, Ahn KH (2017) Addressing the autofluorescence issue in deep tissue 
imaging by two-photon microscopy: the significance of far-red emitting dyes. Chem Sci 8: 7696-7704 
Shao Z, Friedlander M, Hurst CG, Cui Z, Pei DT, Evans LP, Juan AM, Tahir H, Duhamel F, Chen J (2013) 
Choroid sprouting assay: an ex vivo model of microvascular angiogenesis. PLoS One 8: e69552 

http://fscimage.fishersci.com/cmsassets/downloads/segment/Scientific/pdf/BD/bd_cellculture_matrigel_faq.pdf
http://fscimage.fishersci.com/cmsassets/downloads/segment/Scientific/pdf/BD/bd_cellculture_matrigel_faq.pdf
https://www.corning.com/catalog/cls/documents/faqs/CLS-DL-CC-026.pdf


June 15, 20212nd Revision - Editorial Decision

June 15, 2021 

RE: Life Science Alliance Manuscript  #LSA-2021-01047-TRR 

Prof. Stylianos Michalakis 
University Hospital, LMU Munich 
Ophthalmology 
Mathildenstr. 8 
Munich, Bavaria 80336 
Germany 

Dear Dr. Michalakis, 

Thank you for submit t ing your Research Art icle ent it led "TPC2 promotes choroidal angiogenesis
and inflammation in a mouse model of neovascular AMD.". It  is a pleasure to let  you know that your
manuscript  is now accepted for publicat ion in Life Science Alliance. Congratulat ions on this
interest ing work. 

The final published version of your manuscript  will be deposited by us to PubMed Central upon
online publicat ion. 

Your manuscript  will now progress through copyedit ing and proofing. It  is journal policy that authors
provide original data upon request. 

Reviews, decision let ters, and point-by-point  responses associated with peer-review at  Life Science
Alliance will be published online, alongside the manuscript . If you do want to opt out of having the
reviewer reports and your point-by-point  responses displayed, please let  us know immediately. 

***IMPORTANT: If you will be unreachable at  any t ime, please provide us with the email address of
an alternate author. Failure to respond to rout ine queries may lead to unavoidable delays in
publicat ion.*** 

Scheduling details will be available from our product ion department. You will receive proofs short ly
before the publicat ion date. Only essent ial correct ions can be made at  the proof stage so if there
are any minor final changes you wish to make to the manuscript , please let  the journal office know
now. 

DISTRIBUTION OF MATERIALS: 
Authors are required to distribute freely any materials used in experiments published in Life Science
Alliance. Authors are encouraged to deposit  materials used in their studies to the appropriate
repositories for distribut ion to researchers. 

You can contact  the journal office with any quest ions, contact@life-science-alliance.org 

Again, congratulat ions on a very nice paper. I hope you found the review process to be construct ive
and are pleased with how the manuscript  was handled editorially. We look forward to future excit ing
submissions from your lab. 



Sincerely, 

Eric Sawey, PhD 
Execut ive Editor 
Life Science Alliance 
ht tp://www.lsajournal.org 


	TPC2 promotes choroidal angiogenesis and inflammation in a mouse model of neovascular AMD.
	Review Timeline:
	Transaction Report:

	Merged Decision Summary PDF Section 1
	Merged Decision Summary PDF Section 2
	Merged Decision Summary PDF Section 3
	Merged Decision Summary PDF Section 4
	Merged Decision Summary PDF Section 5
	Merged Decision Summary PDF Section 6

