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Wednesday, July 28, 2021 
 
Evaluation of the PhD thesis of Ms. Vedrana Marcovic. 
 
The PhD thesis of Vedrana Marcovic focused on the function of EXO70 paralogs in 
Arabidopsis and especially on the pollen specific EXO70A2. Using elegant 
combination of genetic and cell biology, Vedrana demonstrated that EXO70A2 was the 
major pollen specific EXO70 paralog responsible for the canonical exocyst functions 
in pollen. In addition, compromised pollen tube growth as in other exocyst complex 
mutants, Vedrana discovered that EXO70A2 also regulates pollen grain maturation. 
Yet the careful analysis that she has carried out, allowed Vedrana to conclude that the 
phenotype of the exo70a2 mutant is leakier compared to other exocyst mutant allowing 
for some pollen tube growth. This has led her to conclude that likely other pollen 
expressed EXO70 paralogs may be partially redundant with EXO70A2. This drove 
Vedrana to expand her studies and examine functional overlap between EXO70 
paralogs. The most obvious functional overlap to begin the examination was that 
between the sporophytic EXO70A1 and the pollen specific EXO70A2. Vedrana 
discovered that while ectopic expression EXO70A2 under the EXO70A1 promoter 
rescued the exo70a1 phenotype, the reciprocal experiment involving the expression of 
EXO70A1 in exo70a2 pollen did not result in rescue of the mutant phenotype. All these 
highly important and novel findings were described in 2020 paper published in Plant 
Physiology on which Vedrana is the first author.  
 
The non-reciprocal functional redundancy between EXO70A1 and EXO70A2 
prompted an expanded analysis of functional redundancy between EXO70 paralogs. 
This analysis led to several important discoveries. Namely, that EXO70A2 is the only 
EXO70 paralog that can rescue exo70a1 and the function of EXO70B1 is unique and 
the phenotype of its corresponding mutant could not be rescued by any of EXO70s 
beside itself. The novel and important findings were recently published in a paper in 
IJMS on which Vedrana is the first author. 
 
In addition, Vedrana contributed to a study under consideration for publication on the 
role of EXO70A1 in membrane recruitment of the exocyst complex and to a review 
published in J. Exp Bot on the function of the exocyst in autophagy.   
 
The thesis is well written. The coverage of the background in the introduction is well 
done and the discussion is thorough, thought provoking and interesting. Beyond the 
novelty of the findings on the role of different EXO70 paralogs Vedrana’s studies 
address a fundamental problem in plant biology of gene duplication and the function 
of paralog genes. It is often simply assumed that duplicated genes have redundant 
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functions unless they are differentially expressed. This thought often leads to a brute-
force genetics approach to knock multiple genes, a task which has become simpler 
with technologies like CRISPR and artificial miRNAs. Vedrana’s findings demonstrate 
very clearly that we cannot simply assume that duplicated genes more often than not 
have redundant functions 
 
Based on her novel findings and publications Vedrana undoubtedly deserves to obtain 
a PhD degree and I hence recommend to approve her thesis as is. 
 
I have only two very minor non-essential comments, which I leave up to Vedrana to 
decide whether she would like to address them. 
 
On Page 2, Introduction, 2nd paragraph: “turgor pressure exceeds the resistance of 
the cell wall…” The concept that turgor pressure leads to cell growth has been 
challenged by Haas et al. (2020) Science, doi: 10.1126/science.aaz5103). The matter 
is under debate but it would be nice to rephrase the sentence and cite Haas et al. 
 
The supplemental data of the Plant Physiology paper are not included in the thesis 
albite there are obviously referred to throughout the paper and publications 2 and 3 
appear with the supplemental data. I am sure that Vedrana spend a lot of time 
generating the data in the supplement of her major first author paper, why not include 
them then? But here to I leave it up to Vedrana to decide whether or not to include this 
section in her thesis. 
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