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Current Research Support: 

1.  NIH RO1 AG063544    Chang, TY (PI); Chang, Catherine (co-I) 

09/30/2018-05/31/2023 

Alleviating lysosomal defects in ADRDs by blocking cholesterol storage  

The goal of this project is to use small molecule ACAT inhibitors to ameliorate 

lysosomal defects in Alzheimer’s disease and AD related diseases.    

 

Highlight of TYC’s Scientific Accomplishment: 

At Dartmouth, my laboratory isolated and characterized four classes of Chinese hamster 

ovary (CHO) cell mutants in cellular cholesterol metabolism (1978-1994).  Each of these 

mutants led to a new gene: Two of these mutants were used as cloning vehicles in the 

Brown and Goldstein laboratory to identify the Scap gene (1996) and the S2p gene 

(1997), which participate in the sterol regulatory element binding protein (SREBP) 

dependent transcriptional control of many genes in lipid metabolism. The third mutant 

was used in the Pentchev laboratory at NIH to help identify the Niemann-Pick type C1 

(Npc1) gene (1997), which plays a key role in intracellular cholesterol transport. The 

single most significant scientific accomplishment of my laboratory is that, in 1993, we 

used the fourth CHO cell mutant as the cloning vehicle to identify the Acat1 gene. 

ACAT1 is a membrane- bound enzyme located at the endoplasmic reticulum; it plays a 

key role in cellular cholesterol homeostasis; however, the molecular identity of ACAT 

had remained elusive for many years. For identifying the Acat1 gene, I received a 

MERIT Award from NIH. My laboratory has continued to work on ACAT related 

research to the present. We purified the recombinant ACAT1 to homogeneity as a single 

protein and demonstrated that unlike many other enzymes in lipid metabolism, ACAT1 is 

not transcriptionally regulated by SREBP, but is regulated through sterol dependent 

allosteric control. We showed that ACAT1 is present ubiquitously in all body cells, 

including cells in the brain. We identified ACAT1’s active sites and showed that ACAT1 

is a homo-tetrameric enzyme with nine membrane-spanning domains (1993-2005). More 

recently, my laboratory demonstrated that ACAT1 is a target for several human diseases 

including Alzheimer’s disease and Niemann-Pick type C disease (2010-present). The 

identification of the Acat1 gene also paved the way for molecular studies of other 

membrane- bound acyltransferase (MBOAT) family members, which include enzymes 

involved in neutral lipid biosynthesis, in membrane phospholipid remodeling, and in 

acylation of the peptide hormone ghrelin.  

 

Recent Invited Lectures at National/International Meetings (2006-2021) 

 



1.        Keystone Symposium on Lipid Rafts (2006) 

 

2.       Argentina National Biochemistry Society Meeting (as a keynote speaker) (2007) 

 

3.       Taiwan National Health Research Institute Distinguished Lecturer Series (2008) 

 

4.       International Congress of Biochemistry & Molecular Biology (2009) 

  

5.       Gordon Research Conference on Lipoprotein Metabolism (2010) 

 

6.       International Symposium on Macrophages, Japan (2010) 

 

7.      International Symposium on Lipid Biology (also as a session chair), China (2010) 

 

8.      Japanese National Biochemical Society Meeting (2011) 

 

9.      Cold Spring Harbor Asia Meeting in Metabolism and Obesity (2013) 

 

10.    FASEB Meeting in Lipid Droplets (also as a session chair) (2014) 

 

11.    The 2015 Alzheimer’s Disease Congress, London, UK (2015) 

 

12.    Drug Discovery and Therapy World Congress (also as a session co-chair), Boston 

(2015) 

 

13.    Neurological Disorders Summit (also as an organization committee member), San 

Francisco (2015)  

 

14.    Meeting the Challenge of Healthy Aging, EuroSciCon, London (2017) 

 

15.    Organizer for JLR thematic series on “ApoE and Lipid Homeostasis in Alzheimer’s 

Disease (2017) 

16.    The Third Annual Conference of Chinese Society for Metabolic Biology, Shanghai 

(as a Keynote speaker) (2019) 

17.    Japanese National Biochemical Society Meeting (2019) 

18.    Diabetes Virtual Summer Camp, Wellesley, Massachusetts (2020) 

 

19.    One of two organizes for the special issue of Exploration in Neuroprotection 

Therapy on “Cholesterol dyshomeostasis in neurological diseases” (2021) 

 

20.   French National Atherosclerosis Society Webinar on “Cholesterol trafficking in 

atherosclerosis” (2022)  
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