
 

 

         Warszawa, 20. 09. 2022 
 

The Chair of the Scientific Council 

Institute of Plant Genetics,  

Polish Academy of Sciences in Poznań 

 

 

Review of Mr Soham Mukhopadhyay’ Ph.D. thesis entitled: “Evaluating modes 

of resistance to Plasmodiophora brassicae in Arabidopsis thaliana” 

 

The Ph.D. thesis I have reviewed describes original experiments performed and 

analyzed by Mr. Soham Mukhopadhyay at the Institute of Plant Genetics, Polish 

Academy of Sciences (IPG PAS) in Poznań. The research presented in the thesis was 

supervised by Dr. Robert Malinowski, who is a head of the Department of Integrative 

Plant Biology and by Dr. William Truman as an auxiliary supervisor. 

In response to pathogen infection, plant cells initiate a signalling cascade leading to 

changes in expression profiles of many genes and consequently to reprogramming of 

the cellular metabolism. To establish a successful defense strategy this response must 

occur quickly and effectively. Therefore specific perception of the pathogen-derived 

components followed by an appropriate reaction seems to be critical for this process. 

This is undoubtedly an issue of great scientific interest but also, what is perhaps even 

more important, such knowledge is strategic for successful breeding programs aimed 

at obtaining plants with significantly elevated resistance. 

The aim of the thesis was to study the transcriptional profile changes triggered during 

response of the model plants Arabidopsis thaliana (L.) Heynh to infection with a single 

cell biotrophic pathogen Plasmodiophora brassicae. Thus, although the Ph.D. thesis of 

Mr. Soham Mukhopadhyay concerns very basic scientific problems, its final 

conclusions can be useful as guidelines and inspirations for plant biotechnologists, 

agricultural scientists and breeders. 



The main objectives of the reviewed thesis were: (i) screening of the natural 

germplasm diversity of Arabidopsis accessions against a virulent strain of P. brassicae 

(P1+), isolated in north-west Poland; (ii) characterization of signaling pathways 

activated in the host plant after challenge with the P. brassicae and verification of the 

changes observed by expression analysis of the selected genes; (iii) identification and 

characterization of putative chitin binding proteins secreted by the pathogen 

investigated. All three goals proposed by the Ph.D. student were achieved and the 

results obtained were described in his thesis.  

The structure of the Ph.D. thesis is standard and includes the relevant and required 

chapters, i.e. theoretical introduction, precisely formulated objectives, description of 

performed materials and methods, obtained results and discussion, final conclusions 

plus summary, as well as the list of references. 

The introduction presents the necessary information about major topics addressed in 

the thesis. It provides all the facts important for understanding of the experimental 

chapters. Materials and methods are sufficient and properly described and give a good 

support for analysis of the results obtained. The chapter Results, divided into 

appropriate parts, forms the most extensively elaborated section. The author 

performed an impressive and solid experimental work, using a spectrum of 

phytopatological (setup and characterization of A. thaliana / P. brassicae, 

pathosystem), genetical (GWAS combined with advanced bioinformatics analysis) and 

finally molecular approaches (RNAseq and RT-qPCR precise gene expression analysis). 

The experiments described in the thesis are thoroughly planned and the rationale for 

used approaches are clear and logical; experiments are of a high technical quality and 

in most cases are accompanied by appropriate controls. Unfortunately some parts of 

the results section are not clear or described to compactly (ascetically). In my opinion, 

a person, not familiar with the subject of the studies, would have a problem with the 

interpretation of the results presented. 

While analyzing the results obtained by the Ph.D. student, I did not find answers to a 

wide range of questions. Therefore, please answer/comment them during the public 

defense: 

1. Why only 141 accessions (from >1,000) of A. thaliana were used to GWAS 

analysis?, 

2. Fab-4 looks to me as the most resistant A. thaliana ecotype to P. brassicae 

infection, why it was not used in further analyses?, 



3. Does salicylic acid or BTH (functional analog of salicylic acid) treatment lead to 

an enhanced resistance of Col-0 ecotype to the P. brassicae infection?, 

4. What outcome do you expect from analysis of susceptibility to the P. brassicae 

performed on cpr's mutants (ex. cpr-1, cpr-5) in Col-0 genetical background?, 

5. If constitutive overexpression of RPB1 gene is embryo lethal why a chemically 

induced promoter was not used?, 

6. Why only GFP:RPB1 (at 5' end of RPB) gene fusion was used, maybe extension 

of the 3' end of RPB1 by the GFP encoding sequence would be more effective?, 

7. I'm interested if, in your opinion RPB1 protein, could be classified into family of 

Pathogenesis Related (PR-s) proteins? 

Discussion section is comprehensive and well-composed. This section in general 

summarizes the outcome of the presented work, but also offers additional interesting 

and insightful points. 

Editorial and technical comments: 

1. Some of the paragraphs and figures should be transferred form the Results to 

the Materials and Methods chapter: Vector maps (Fig. 15 and 17); Paragraphs 

4.2.2 entitled “Experimental design and RNAseq technology used” and 4.2.3 

“Metrics of data quality” with the Tables 5 and 6 and Fig. 25, since in my 

opinion they are description of the methods, 

2. How many accessions of A. thaliana 142 (see p. 9, 67) or 141 (p. 69) were 

used in GWAS analysis?, 

3. How many resistant accessions have been identified 10 (see p.71) or 11 (see 

Fig. 8)?, 

4. How reference genes were selected to perform RT-qPCR experiments? Was it in 

agreement with the rules described by Czechowski et al. (2005) „Genome-wide 

identification and testing of superior reference genes for transcript 

normalization in Arabidopsis” Plant Physiol 139(1):5-17?, 

5. To normalize size of plants, I would recommend to use rosette area or whole 

rosette fresh weight instead of measuring rosette size, 

6. Figure legends are very scarce, which makes it difficult to interpret them (see 

for example Fig. 23 and 24). Which panel represents expression of which gene? 



I think more advanced statistic test should be used in this experiment (ex. 

ANOVA followed by Tukey’s honestly significant difference [HSD] test). 

 

Final conclusions: 

I am convinced that Mr. Soham Mukhopadhyay presented in his Ph.D. thesis original 

results which have allowed him to suggest RPB1 pathways as critical elements of 

immune response of A. thaliana, to Plasmodiophora brassicae infection. In my opinion, 

the greatest achievement of this work is demonstration that pathosystem A. thaliana / 

P. brassicae is a convenient model to study unknown elements crucial for immunity of 

Brassicaceae to Plasmodiophora brassicae infection. 

I have no doubts that Ph.D. student has performed an excellent research, and the 

results obtained by him are reliable and can be published in good molecular biology 

journal. Moreover, the data obtained open new interesting directions of future studies 

of plants microbe-interactions, which is the best indication of high quality scientific 

results. 

Therefore, I recommend to the Scientific Council of the Institute of Plant Genetics, 

Polish Academy of Sciences in Poznań to proceed with all necessary procedural steps 

to confer Mr. Soham Mukhopadhyay a Ph.D. degree. 

 

     

Jacek Hennig Ph.D. 
Professor of Biochemistry 

The Head of Laboratory of Plant Pathogenesis  

 


