
 

 

 

 

Subject: Resubmission of PONE-D-22-20188  

Dear Editors, Dr. Chenette, Mrs. Maaño Claro and Reviewers, 

thank you very much for the valuable input and the comments regarding the previous version 

of our manuscript with the title “The 'Candidatus Phytoplasma mali' effector protein 

SAP11CaPm interacts with MdTCP16, a class II CYC/TB1 transcription factor that is highly 

expressed during phytoplasma infection”. Along the revised manuscript we provide point-by-

point responses to every reviewer’s concern. Every author’s response to a reviewer’s comment 

is indicated with arrows (>>>) and written in red. Every change in the manuscript that has been 

performed based on a request or a suggestion of a reviewer got a number to make it easily 

traceable in the revised manuscript text. All changes that have been performed to the 

manuscript are indicated by tracked changes. The manuscript text, figures, legends, or any 

other part of the previously submitted documents have not undergone any substantial changes 

if not requested by the reviewers.   

We hope that our manuscript now fulfills all criteria for publication in PLOS ONE.  

 

Sincerely yours,  

 

 

Dr. Katrin Janik 

M.Sc. Cecilia Mittelberger 

 

 

 

 



 

 

 

Reviewer #1:  

The MS “The ‘Candidatus Phytoplasma mali’ effector protein SAP11CaPm interacts with 
MdTCP16, a class II CYC/TB1 transcription factor that is highly expressed during phytoplasma 
infection.” (PONE-D-22-20188) is a very nice little story which deals with an interesting 
mechanism of effector protein interacting with transcription factors. The MS is written very well 
and is also well structured. Nevertheless, I have some critical points which should be 
considered for revision.  

The M+M part have to be improved as I could not found the protocol for protoplastation and 
also the growth conditions of the apple trees (field and greenhouse) are missing.  

>>> Comment R1.1.: We introduced a Plant Material subheading in the M+M section, for 
describing the plant material. Additionally, the procedure for protoplast extraction and 
transformation is now described in detail. 

Which apple cultivars are used and did the authors used the same cultivar for grafting 
(rootstock and scion)?  

>>> Comment R1.2.: The same cultivar was used. The details are now described in the newly 
added Plant Material subheading of the M+M section. 

Which Ca. P mali accession did the authors used in the grafted trees? (virulent or avirulent?)  

>>> Comment R1.3.: The trees in the greenhouse have been grafted with the virulent strain 
PM6, an Italian AT2-subtype isolate derived from a naturally infected tree of cv. Golden 
Delicious characterized in Bisognin et al. 2007. This information has been added to the 
respective part in the M+M section. The other trees are infected with a local AT2 strain as 
determined by Sanger sequencing. Since these trees have not been infected with a pre-
cultured pure phytoplasma strain it cannot be ruled out that a mixed infection with other strains 
is present in these trees. However, this situation resembles the actual one in in the field.  

Can the interaction of SAP11 and MdTCP16 be different if the tree is infected with a virulent 
or avirulent accession?  

>>> Comment R1.4.: This is an interesting question. In a previous analysis, variants of SAP11 
from different AP strains in South Tyrol have been analyzed (Janik et al. 2017). No SAP11 
variants on amino acid level could be identified in this study, leading to the conclusion that 
SAP11 is highly conserved in 'Ca. P. mali'. To our knowledge there is no report of 'Ca. P. mali' 
strains that have an aberrant or dysfunctional SAP11 protein or are completely lacking this 
protein. The role of SAP11 in avirulent and virulent 'Ca. P. mali' strains has not been analyzed, 
yet. Based on our data we cannot deduce a hypothesis whether SAP11 and MdTCP16 
interaction is differing in virulent and avirulent 'Ca. P. mali' strains. It would be indeed 
interesting to further analyze the function of this effector in this direction in a future study. 

What about the phytoplasma titre of the trees, should be shown as suppl. table.  

>>> Comment R1.5.: A supplementary table showing the phytoplasma quantification in the 
roots of the trees from the foil-tunnel used in this study has been added as Table S2. 
Unfortunately, a phytoplasma quantification in the roots of the small greenhouse trees for each 
time point has not been performed in parallel to the leaf analysis. However, data about the 
phytoplasma concentration in leaves is shown in Fig 3D. 



 

 

Fig. 2: YFP signal seems also be in the membrane. That this is not the case should be checked 
by colocalization. 

>>> Comment R1.6.: We apologize if the pictures that we provided are not fully unambiguous. 
A cytoplasm localization can sometimes appear as a localization close to the membrane, 
especially if it is very faint and the enlargement of cells is not high. Comparing the signals 
coming from YFP and RFP, it is visible that both perfectly co-localize. Free RFP of the 
transformation control is cytosolic and – due to its small size – also translocated to the nucleus. 
The MdTCP16-SAP11CaPm-complex (YFP) is also nuclear and cytoplasmic localized and we 
could not find any indication for a membrane localization of it. To avoid a potential 
misunderstanding for the readers of the article we increased the contrast in the image to 
improve the visual subcellular localization. 

 

Reviewer #2:  

In this study, Mittelberger et al. investigate the interactions of the Candidatus phytoplasma mali 
effector protein SAP11 with two host proteins: the transcription factor MdTCP16 and NYC1, a 
chloroplast reductase. The paper also analyses the expression of three different Malus 
domestica transcription factors (MdTCP16, MdTCP24 and MdTCP25) during phytoplasma 
infection over the plant vegetative season. The main focus of the study is improving the 
knowledge about SAP11 role in Ca. P. mali infection identifying new interactors and describing 
the expression dynamic of SAP11 and its host targets between spring and autumn. 
The manuscript is generally well-written and easy to follow. The two approaches adopted to 
study SAP11 targets congruently identify MdTCP16 as a new interactor of the effector protein. 
However, some issues with the methods and analysis of the gene expression studies  
need to be addressed. 
Below are more specific comments by section: 
Title, Abstract and Introduction: 
-The title appropriately summarizes the content and results of the paper. 
-The abstract is detailed, concise, and appropriately condenses the manuscript content. 
-The introduction provides enough information to understand the background and the 
relevance of the study. 

 
Methods: 
- A description of the different plant growing conditions would help understand and interpret 
the results. Since BRC1 are influenced by photoperiod and temperature fluctuations, it is 
important to know if the plants in greenhouse were maintained in controlled conditions or not. 
I suggest introducing one or more sections to describe the plant materials and the plant growth 
conditions in the greenhouse (light, temperature). The sampling strategies, and the sampling 
size for naturally infected and greenhouse plants need also to be provided to better interpret 
the results and statistical analysis. See also comment to lines 221-224. 

>>> Comment R2.1.: A new subheading was now introduced to the M+M section for 
description of plant growth conditions. Additionally, the sampling strategies and sampling size 
were completed with all information. 

 
Results 
- Line 193: NYC1 and TCP16 do not share common features, do not belong to the same protein 
family and are localized in different subcellular compartments. The co-expression of SAP11 
and MdNYC1 further confirms the lack of interaction between these two proteins already 
suggested by the Y2H experiment. Therefore, I would not consider this result as the negative 



 

 

control but part of the experiment, since the BiFC experiment was conducted to validate the 
results obtained by the Y2H. 

>>> Comment R2.2.: The wording was changed accordingly and the BiFC experiment 
considered as a confirmation of the Y2H results. 

Moreover, 
- Line 221-224: the discrepancy mentioned in line 223 seems to refer to greenhouse vs 
naturally infected plants. Nevertheless, the authors suggested that the discrepancy “might be 
due to the season-dependent phytoplasma colonization”. This statement needs to be detailed 
and moved to the Discussion paragraph. 

>>> Comment R2.3.: The statement was moved to the discussion section and is now explained 
in more detail. 

 
- Figure 3 Panel A and B. The plots show no difference in MdTCP16 expression between 
healthy and infected plants in spring and autumn. The fact that MdTCP16 expression increases 
during the season, such as the phytoplasma titer (panel D), is not enough to prove a direct 
correlation between the two phenomena. Moreover, the fact that MdTCP16 has the same trend 
of expression in healthy and infected plants shows that the increase of MdTCP16 transcription 
is correlated to environmental or plant physiological conditions rather than phytoplasma 
infection. 
Panels C and D. It is unclear what samples are plotted here. The size of the data set differs 
between the two panels. It would be important to report and describe the data sets used to 
build the plots. 

- Lines 251-252 See comment to Figure 3. 

>>> Comment R2.4.: Figure 3 and its legend were changed according to the reviewer’s 
suggestion. The number of samples is now described in detail in the legend. You are right, that 
in Panel B there is no significant difference between MdTCP16 expression in non-infected and 
infected leaves. The rationale for the conclusion that MdTCP16 expression correlates with 
phytoplasma presence is based on the data depicted in panel D of this figure, in which a strong 
correlation between MdTCP16 and phytoplasma concentration can be observed. In panel A 
and B of this figure there is a trend that MdTCP16 is more expressed in infected leaves in 
autumn, especially in the (smaller) greenhouse trees. However, the difference is neither 
significant in the group of the greenhouse trees nor in the naturally infected trees. This initial 
observation (i.e. that there is a trend in autumn) and the fact that phytoplasma concentration 
in leaves is the highest in leaves in autumn led us to the question if there is a positive 
correlation between MdTCP16 expression and phytoplasma concentration in the leaves. The 
results of the correlation analysis are shown in panel D, where samples from greenhouse and 
naturally infected trees were analyzed together. In this evaluation a positive correlation 
between phytoplasma concentration and MdTCP16 expression could be observed.  

 
Discussion 
- Line 286-290 The authors suggest that TCP16 might play a role in the early bud break during 
the spring. Nevertheless, in springtime TCP16 expression level is the lowest registered during 
the vegetative season. Moreover, in spring, the expression level of SAP11 was not detectable 
in the open field and was extremely low in the greenhouse. 
A further concern is that the expression analysis of all the genes involved in the study was 
conducted on leaf samples, but the MdTCP16 is mainly expressed in buds, where it is 
supposed to play a crucial role. Similarly, the expression of SAP11 in bud cells was not 
investigated. Consequently, the hypothesis of the involvement of SAP11-TCP16 interaction in 



 

 

the induction of early bud break of phytoplasma infected trees is speculative and not supported 
by the data presented. 

>>> Comment R2.5.:  We agree and changed the discussion part accordingly and reduced the 
speculative part regarding an involvement of SAP11 in MdTCP16-mediated induction of early 
bud-break. 

 
 


