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ASU-TGen led study identifies source of mutation in 

Alzheimer’s disease 
 

ANK1 gene expression change found in brain's microglia cells associated 
with neuroinflammation 

 
PHOENIX and TEMPE, Ariz. — July 12, 2017 — Researchers led by Arizona State 
University (ASU) and the Translational Genomics Research Institute (TGen) have 
identified altered expression of a gene called ANK1, which only recently has been 
associated with memory robbing Alzheimer’s disease, in specific cells in the brain. 
 
Using an extremely precise method of isolating cells called “laser capture 
microdissection,” researchers looked at three specific cell types — microglia, 
astrocytes and neurons — in the brain tissue of individuals with a pathological 
diagnosis of Alzheimer’s disease, and compared them to brain samples from healthy 
individuals and those with Parkinson’s disease. 
 
Following sequencing of each of these cell types, the ASU-TGen led team found that 
altered ANK1 expression originates in microglia, a type of immune cell found in the 
brain and central nervous system, according to the study published today in the 
scientific journal PLOS ONE. 
 
“Although previous genetic and epigenetic-wide association studies had shown a 
significant association between ANK1 and AD, they were unable to identify the class 
of cells that may be responsible for such association because of  the use of brain 
homogenates. Here, we provide evidence that microglia are the source of the 
previously observed differential expression patterns in the ANK1 gene in 
Alzheimer’s disease,” said Dr. Diego Mastroeni, an Assistant Research Professor at 
Biodesign’s ASU-Banner Neurodegenerative Disease Research Center, and the 
study’s lead author.   
 
All three of the cell types in this study were derived from the hippocampus, a small 
looping structure shaped like a seahorse (its name derives from the Greek words for 
horse and sea monster).  The hippocampus resides deep inside the human brain and 
plays important roles in the consolidation of both short-term and long-term 
memory, and in the spatial memory that enables the body to navigate. 
 
In Alzheimer's disease — and other forms of dementia — the hippocampus is one of 
the first regions of the brain to suffer damage, resulting in short-term memory loss 
and disorientation. Individuals with extensive damage to the hippocampus are 
unable to form and retain new memories. 
 



“Using our unique data set, we show that in the hippocampus, ANK1 is significantly 
increased four-fold in Alzheimer’s disease microglia, but not in neurons or 
astrocytes from the same individuals,” said Dr. Winnie Liang, an Assistant Professor, 
Director of TGen Scientific Operations and Director of TGen’s Collaborative 
Sequencing Center. “These findings emphasize that expression analysis of defined 
classes of cells is required to understand what genes and pathways are dysregulated 
in Alzheimer’s.” 
 
Alzheimer’s features many signs of chronic inflammation, and microglia are key 
regulators of the inflammatory cascade, proposed as an early event in the 
development of Alzheimer’s, the study said. 
 
Because the study found that ANK1 also was increased two-fold in Parkinson’s 
disease, “these data suggest that alterations in ANK1, at lease in microglia, may not 
be disease specific, but rather a response, or phenotype associated with 
neurodegeneration … more specifically, neuroinflammation.” 
  
More than 5 million Americans have Alzheimer’s, an irreversible and progressive 
brain disorder that slowly destroys memory, thinking skills and eventually the 
ability to conduct even the simplest of tasks. For most patients, symptoms first 
appear in the mid-60s. For older Americans, it is the third leading cause of death, 
following heart disease and cancer, according to the National Institutes of Health.  
 
“The success of this, and many other studies, owes a great deal to the support and 
collaborative nature of the people of the Arizona Alzheimer’s Consortium.  The 
results obtained in this work emphasize the importance of methods that enable us 
to characterize the molecular profile of defined cells, either as a group or as single 
cells, that have been defined by any of several means,” said Dr. Paul Coleman, 
Research Professor at Biodesign’s ASU-Banner Neurodegenerative Disease Research 
Center, and the study’s senior author. 
 
Dr. Eric Reiman, Director of the Arizona Alzheimer's Consortium and Clinical 
Director of Neurogenomics at TGen, said: “This study demonstrates the value of 
bringing together talented researchers from different disciplines and organizations 
to advance the scientific fight against Alzheimer’s disease.” 
 
Also contributing to this study were: Banner Sun Health Research Institute; 
University of Exeter Medical School; and the Institute of Psychiatry, Psychology and 
Neuroscience at King’s College London. 
 
The study — ANK1 is up-regulated in Laser Captured Microglia in Alzheimer’s brain; 
the importance of addressing cellular heterogeneity — was funded by the Arizona 
Biomedical Research Commission, and the Arizona Alzheimer’s Consortium. The 
consortium’s annual scientific symposium was May 18 at Mayo Clinic Hospital in 
Phoenix, where the authors presented details of these findings. 
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About TGen 
Translational Genomics Research Institute (TGen) is a Phoenix, Arizona-based non-
profit organization dedicated to conducting groundbreaking research with life 
changing results. TGen is focused on helping patients with neurological disorders, 
cancer, and diabetes, through cutting edge translational research (the process of 
rapidly moving research towards patient benefit).  TGen physicians and scientists 
work to unravel the genetic components of both common and rare complex diseases 
in adults and children. Working with collaborators in the scientific and medical 
communities literally worldwide, TGen makes a substantial contribution to help our 
patients through efficiency and effectiveness of the translational process. TGen is 
allied with City of Hope, a world-renowned independent research and cancer and 
diabetes treatment center. This precision medicine alliance enables both institutes 
to complement each other in research and patient care, with City of Hope providing 
a significant clinical setting to advance scientific discoveries made by TGen. For 
more information, visit: www.tgen.org. Follow TGen 
on Facebook, LinkedIn and Twitter @TGen. 
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About the Arizona Alzheimer’s Consortium 
The Arizona Alzheimer's Consortium (AAC) is the nation's leading model of 
statewide collaboration in Alzheimer's disease research. Established in 1998, the 
Consortium capitalizes on its participating institutions' complementary strengths in 
brain imaging computer science, genomics, the basic and cognitive neurosciences 
and clinical and neuropathology research to promote the scientific understanding 
and early detection of Alzheimer's disease and find effective disease-stopping and 
prevention therapies. It also seeks to educate Arizona residents about Alzheimer's 
disease, research progress in the state and the resources needed to help patients, 
families and professionals manage the disease. For more information, visit: 
azalz.org. 
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