




















Evaluation by Dr. Cristina Marquez 

 

EVALUATION OF THE PhD THESIS BY Karolina Rojek-Sito 

 

Central amygdala- ventral tegmental area – 

cortical circuits mediate initiation and 

maintenance of social interaction. 
 

Conclusion of the evaluation: Positive. 

 

 

Please find below the reasoning of my evaluation, of what I think is an exceptional PhD thesis, not only 

for its structure and formal presentation, but for the rigor, clarity and novelty of the results obtained. 

As the author states herself, one very interesting approach of this thesis is that she manages to define 

circuits regulating appetitive social behaviours (social vs food) by their functional connectivity with 

other structures and not by the molecular identity of the cells, as most of other studies do. 

The introduction is very well written and frames the problems addressed in a vast context of previous 

contributions. The first part balances exquisitely the big picture, with human and cognitive psychology 

concepts with experimental data and basic neuroscience research, in many different species. I really 

enjoyed reading the introduction of this thesis, framing what is normal behaviour and what can be 

wrong in different conditions, such as autism spectrum disorder.  

The second part of the introduction regarding neuroanatomical components of the social brain is a 

very complete and up to date presentation of what we know of several parts of the social network. It 

reflects the maturity and comprehensive knowledge of the candidate regarding her thesis theme. The 

introduction finishes with an interesting section discussing the differences between social and non-

social reward, and how all these processes might be impaired in conditions with dysfunctional social 

interactions. 

The research aims are clear and concise, being the objective of this work to dissect the different neural 

circuits engaged in the initiation vs maintenance of social interactions, and to study whether these 

circuits relate to social information, or they are modulated by general reward information, i.e. not 

specifically social. Thus, this thesis addresses a very interesting and important question: how social 
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interactions are instantiated at the level of multiple neural circuits, and further performs a very elegant 

and detailed set of loss and gain of function experiments in specific circuits.  

The experiments and methodological approaches to address this important question are exceptional, 

and the dataset generated is clean and robust. This is a heroic amount of work, very exhaustive which 

provides an extremely valuable dataset. From these experiments and analyses, the author claims to 

identify partially different circuits that are involved in different aspects of social interactions. I would 

like to congratulate the PhD candidate, to have devoted so many efforts in dissecting specific aspects 

of social behaviour. These are not easy questions to tackle, and are not usually addressed, favouring 

simplistic approaches to social interactions, which are not good for the field. I thus really appreciate 

the efforts that the author has dedicated to make sense of this complex data set and present such an 

interesting PhD thesis work. 

The PhD candidate starts by demonstrating the important role of the central amygdala (CeA) in highly 

motivated social interactions, i.e. after social isolation. Using a combination of neuroanatomy and 

optogenetic tagging and reactivation of behaviourally salient cells, she proves the existence of “social 

cells” in CeA. These cells are active during social interactions and when optogenetically re-activated, 

they increase the motivation to interact with conspecifics. Interestingly, CeA social cells are not coding 

for general reward or motivation, as they are specific for social interaction and not active, for example, 

during food-seeking tasks. She describes that the existence of an overlap between cells active for social 

or food rewards is not complete. Furthermore, the functional study of the projections coming from 

and projecting to CeA, and the neurochemical profiles obtained after social or food reward situations, 

reveals that the circuits are specifically involved in social events and independently encoding the 

initiation versus maintenance aspects of a social interaction. 

Using viral strategies to chemogenetically silence specific neural circuits in a sequential manner, the 

author shows that dopamine neurons in the ventral tegmental area (VTA) are crucial for the initiation 

of a social interaction. The present PhD thesis expands previous findings and relates dopamine 

function in the VTA to the motivation to initiate an interaction through its projections to cortical areas 

(anterior cingulate cortex – ACC – and orbitofrontal cortex – OFC). Dopamine neurons in the VTA 

projecting to both ACC and OFC, and the projection from OFC to the CeA are necessary for the initiation 

of a social interaction, but not required for its maintenance. On the other hand, the maintenance of 

social interactions requires the activity of the neurons from ACC that project to CeA, and from there 

to the VTA.  

The thesis finishes by a discussion section, where the author highlights her main findings and puts 

them in context, providing also additional information of the rationale of the experimental design.  
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In conclusion, this PhD thesis provides the first evidence that distinct neural circuitries mediate 

different aspects of dynamic social interactions. This is a very important discovery that opens the door 

to interesting new questions that might be addressed in the future by the host laboratory or inspire 

other scientists. Some of these possible questions are described by the author, in the last section of 

the thesis. The thesis is very well written and presented and represents a clear advance of the state-

of-the-art in the field of social neuroscience. 

Therefore, I recommend to the Scientific Council of the Nencki Institute to admit Mrs. Karolina Rojek-

Sito to further stages of the procedure for conferral of a doctoral degree. 
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To whom it might concern,  

 

 

 

I was asked to provide my opinion on whether this doctoral thesis should be considered as outstanding. 

In my opinion, there is no doubt that it deserves this recognition.  

As explained in my report, this PhD thesis represents a clear advance in the knowledge in the field of 

social neuroscience. The results obtained are robust and interesting, and arise from very elegant 

experimental design, to address a very complex and unexplored question. 

I am aware that the results presented in this PhD thesis are in press in a very relevant peer review 

journal in the field, which further support my opinion that this thesis deserves the recognition as 

outstanding. 

In conclusion, yes, I recommend the recognition of this thesis as outstanding. 

 

Kind regards 

 

 

 

 

Cristina Marquez, PhD 
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