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Re: Dissertation by Mikhail Tyumentsev 

 

To whom it may concern: 

 

By this letter, I would like to strongly support dissertation by Mikhail Tyumentsev as a qualifying work 

for the degree of “Candidate of Biological Sciences.” 

Alzheimer’s disease (AD), an age-related neurodegenerative disorder characterized by accumulation of 

amyloid-β plaques and neurofibrillary tangles, causes a progressive decline in cognitive function and 

eventual dementia. Dementia is a serious problem in aging populations because of its devastating impacts 

on families and societies, and its enormous burden on health care costs. Common forms of late-onset AD 

affects 47 million of people worldwide and its prevalence sharply increases from about 13% at age 65+ 

years (one in eight people aged 65+) to 45% (i.e., nearly half) at age 85+ years. AD-caused deaths 

recently increased, e.g., the increase in the U.S. was by 66%. Such a sharp increase of AD-caused deaths 

in aging populations clearly indicates that mechanisms triggering the development of sporadic (late-

onset) forms of AD remain largely unknown. Currently, there are no medications or any other remedy 

against AD. Furthermore, most clinical trails, 99.6%, designed to test new medications conducted 

between 2002 and 2012 failed. Such a devastating situation with AD raises serious governmental and 

public concerns. Recognizing these concerns leaded to sharp increase of funding for research focused on 

pathogenesis of AD. In the US, for example, the government provided special funding designated solely 

to accelerate the progress in developing remedy against AD. 

In this regard, the work by Tyumentsev, focused on comparative analysis of AD-mimetic and control 

lines of rats, provides very interesting observations which could advance the scientific understanding of 

mechanisms of development and progression of AD. This work focuses on better understanding of a 

potential role of mitochondria and its dysfunction in AD. The author provided compelling evidences that 

dysfunction of mitochondria develops before apparent manifestations of AD in rats. This is an important 

observation which indeed may inform on mechanisms involved in development of AD starting in early 

life. Although this is a profound and compelling work, it clearly cannot answer all questions on 

mechanisms of development of AD. Accordingly, whether the mechanism of dysfunction of 

mitochondria could be considered as causal remains rather an open question. In general, there is more 

fundamental question whether just one mechanism, such as dysfunction of mitochondria, could trigger 

development of AD? In fact, genetic of AD provides support for multiple mechanisms. For example, 

APOE encodes protein involved in lipid homeostasis; impaired function of APOE results in increased 

cholesterol and triglycerides concentrations. A role of APOE in AD is supported by correlation of the e4 

allele with increased number of amyloid plaques in the brain and the accumulation of phosphorylated tau 

in the hippocampus, supporting the amyloid cascade hypothesis. TOMM40 is the main channel for 

trafficking of proteins and peptides to support the functions of mitochondria. This function supports the 

mitochondrial cascade hypothesis. The NECTIN2, also known as poliovirus receptor-related 2 gene, 
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flanking the TOMM40 gene, serves as an entry mediator for herpes simplex virus type 1, which is 

proposed as a potential causative factor in AD supporting pathogens hypothesis. All these genes are in 

the same locus that raises an interesting hypothesis that AD can be indeed caused by constellation of such 

different mechanisms.  

This work by Tyumentsev provided important insights into mechanisms of AD. It is solid, well done, and 

well presented so it can be certainly qualified as a dissertation for the degree of “candidate of biological 

sciences” and the author definitely deserves this degree. I would argue that the author should continue 

this interesting work substantially extending its scope in qualitative and quantitative terms. Qualitatively, 

the interaction with other potential mechanisms is of strong scientific interest. Quantitatively, larger 

number of laboratory animals should be engaged.  

 

Please feel free to contact me for any questions or concerns, 
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