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The US population is changing
Age shift...

• Living longer

• Large, Baby Boomer generation is now 
aged 55-73 years

Race/ethnicity shift…
• Diversification

• Fast-growing Mexican American population

Increased burden 
of age-related 

disease, namely 
Alzheimer’s 
Disease (AD)



Mexican American-AD Health Disparities

Mexican 
Americans 

and AD Health 
Disparities

Earlier onset of 
cognitive 

impairment/AD

Diagnosis later and 
at more advanced 

stage of disease 
progression

Women in general 
have higher risk for 
AD and MA women 
bear the care-giving 

burden

Hispanics have 
higher incidence 

rate of AD-related 
comorbidities

2x the prevalence rate compared to non-
Hispanic whites

Figure 1.  Cumulative incidence of 
dementia (CIND) by diabetes status. 
Squares, no diabetes; circles, diabetes 
untreated; triangles, diabetes treated. 
From Mayeda et al., 2013.



Biology of MA-AD Health Disparity 
• Unique genetic risk factors for dementia…

Colmenarez, M., Barber, R., Phillips, N. R. Genomic Architecture of the latent variable ‘D’ in Mexican Americans and Non-Hispanic Whites; (2020, In preparation). 

Mexican AmericansNon-Hispanic Whites



Biology of MA-AD Health Disparity 
• Unique blood-based AD signature…



Biology of MA-AD Health Disparity 
• A role for mitochondrial function…



Mitochondrial DNA



Key Mitochondrial DNA Phenotypes 
1. CFmtDNA- amount of mtDNA in 

the cell-free space of peripheral 
blood (i.e., plasma or serum)

2. MLmtDNA- degree of mtDNA 
damage or mutational load

3. CNmtDNA- mtDNA copy number
4. MitoType and MNC- mitonuclear 

compatibility

1.

3.

2.

4.

nDNA



We hypothesize that blood-based indices of mitochondrial 
function will reveal sex-and ethnicity-specific mitochondrial 
dysfunction which is positively associated with T2D and 
cognitive impairment (AD or MCI) using samples collected 
as part of the Texas Alzheimer’s Research and Care 
Consortium.

Our Overarching Hypothesis



TARCC Participants
• State-wide research collaboration between the Top 9 biomedical research 

institutions in Texas, focused on improving diagnosis, prevention, and 
treatment of AD patients

• Research strategy includes longitudinally-collected biological samples; 
~3000 NHW and MA patients

Table 1. TARCC Enrollment Demographic Summary (updated 2016). Accessed 2/01/2019 at www.txalzresearch.org /. 

http://www.txalzresearch.org/tarcc-initiatives/


Overview of Approach
Specific Aim 1 Research Q:  What are the primary markers of mitochondrial function that indicate cognitive 
impairment and/or comorbidity in Mexican Americans?

Specific Aim 2 Research Q: Can markers of mitochondrial function combined with genetic risk predict cognitive 
impairment and/or comorbidity in Mexican American women?



Specific Aim 1
What are the primary markers of mitochondrial 

function that indicate cognitive impairment and/or 
comorbidity in Mexican Americans?



http://www.mrc-mbu.cam.ac.uk/

Background- MtDNA Mutational Load
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MtDNA Mutational Load
A SNEAK PEEK at the data…

Potential sex-disease 
status interaction in 
MLmtDNA



MtDNA Mutational Load
A SNEAK PEEK at the data…

Potential sex-
disease status 
interaction in 
MLmtDNA

Trends are 
potentially different 
in NHW compared 

to MA.



Mutational Load- by sex and ethnicity
A SNEAK PEEK at the data…



Specific Aim 2
Can markers of mitochondrial function combined with genetic 

risk predict cognitive impairment and/or comorbidity in 
Mexican American women?



Background- Mitochondrial Genetics and MNC

Detailed map of mitochondrial haplotype migration patterns and conceptual
schematic describing the role of nDNA admixture in mitonuclear compatibility (MNC)
(Zaidi et al 2019).

Zaidi A.A., K.D. Makova. “Investigating mitonuclear interactions in human admixed populations”. Nature Ecology and Evolution. 2019; 3: 213-222; doi: 10.1038/s41559-018-0766-1



Specific Aim 2- MtDNA genetics and MNC
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Mitochondrial Genetics and MNC in MAs
• Mito-Nuclear Compatibility (MNC)

A SNEAK PEEK at the data…



Mitochondrial genetics- MNC
• In MA with concordant global mtDNA:nDNA types Degree of MNC -vs- MMSE

Partial correlation, controlling for sex and education

Degree of MNC

Degree of MNC

Sex
Education

A SNEAK PEEK at the data…



Mitochondrial genetics- MNC
• In MA with discordant global mtDNA:nDNA types

Degree of MNC

Sex
Education

Degree of MNC -vs- MMSE
Partial correlation, controlling for sex and education

Degree of MNC

A SNEAK PEEK at the data…



Next Steps and Long-term Goals
• Preliminary results point to several potentially interesting trends, particularly 

with respect to sex interactions; the full data set will be needed to power 
the study.



Next Steps and Long-term Goals
• A major goal of this research is to integrate multi-dimensional mtDNA 

phenotypic data which captures both genetic risk and environmental 
stressors in Mexican American women; copy number and cell-free data 
collection are underway as well has higher-resolution mtDNA typing.



Next Steps and Long-term Goals
• Additional analyses to include metabolic phenotypes (e.g., T2D, 

hypertension, etc.) will be conducted, along with comprehensive  predictive 
modeling.



Thank you!  Questions??
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