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TOMM40 

• encodes for the channel-forming 
subunit of a translocase in the outer 
mitochondrial membrane (Tom) 
needed for protein transport into 
mitochondria 

• has S (short), L (long) and VL (very 
long) alleles depending on the 
length of a poly-T polymorphisms in 
intron 6 

• mean expression of Tom40 due to VL 
allele is higher than S allele 
 







mt(UPR) 
• a stress response of the mitochondria that activates transcription of 

nuclear encoded mitochondrial chaperone and protease genes  
• to maintain protein homeostasis and avoid autophagy or apoptosis 





Proteins 
• GRP75 – part of the Hsp70 family of chaperones, involved in mt(UPR) 



GRP75 in normal frontal samples APOE 3/3 

p = .0780 



GRP75 in AD occipital samples APOE 3/4 



HRP60 in normal frontal samples APOE 3/3 

p=.0561 



HSP60 in AD occipital samples APOE 3/4 



Proteins 
• ABCB10 - ATP binding cassette, transporter in mito inner membrane, 

involves transport of cargo on the matrix 
• close analogue in C. elegans is haf-1; when haf-1 is repressed, the 

mitochondrial UPR is not activated 
 



ABCB10 in normal frontal samples APOE 3/3 

p = .0692 



ABCB10 in AD occipital samples APOE 3/4 



Proteins 
• ACO2 - found in mitochondrial matrix 
• Seen to be chopped up early by Lon in oxidative modification or stress 

response 
 



ACO2 in normal frontal samples APOE 3/3 



ACO2 in AD occipital samples APOE 3/4 



Proteins 
• MAVS - Anti viral signaling protein, so also involved in stress 

responses, but not specifically UPR(mt) 



MAVS in normal frontal samples APOE 3/3 



MAVS in AD occipital cortex samples APOE 3/4 



Proteins 
• OMA1 - Mitochondrial protease in inner membrane 
• Cuts long proteins into short pieces especially under stress conditions 

 

http://www.sciencedirect.com/science/article/pii/S1550413114000163#gr5
http://www.sciencedirect.com/science/article/pii/S1550413114000163#gr5


OMA1 in normal frontal samples APOE 3/3 



OMA1 in AD occipital samples APOE 3/4 



Conclusions Thus Far 

• Wide variation, which tended to be larger for “S” 
samples than for “VL” – could just represent 
sampling   

• No significant differences in normal frontal cortex 
samples  

• Some proteins did reach statistical significance in  
occipital samples, but only in APOE 3/4 samples 



NEXT: mt(UPR) may be associated with longevity  



Tom40 and mt(UPR) 

• To determine whether TOMM40 poly-T 523 has an effect on this, we 
will look at nuclear vs. mitochondrial encoded mitochondrial proteins 

• Measure levels of MTCO1 (cytochrome oxidase subunit, 
mitochondrial encoded) and ATP5 (ATP synthase subunit, nuclear 
encoded) in human tissue 

• Use doxycycline to induce mito-nuclear imbalance in 2 models of 
cultured cells 

• HeLa cells that express different levels of Tom40 (HeLa C3 vs TomMix) 
• SH-SY5Y (S/S) vs IMR32 (L/VL) 

• Continue looking at larger tissue sample set as well as more proteins 
involved in mt(UPR) 



SPARE SLIDES 



Normal Frontal Cortex (APOE 3/3) 

p = .0780 p = .0692 

GRP75 ABCB10 



AD Occipital Cortex (APOE 3/3 and 3/4) 

p = .0787 

• VL/VL and VL/L samples are 
grouped together as are S/S and 
S/L 

• All samples used are not 
preferred by quality, need to 
increase sample size 

ABCB10 

MAVS 

OMA1 



AD Occipital Cortex (APOE 3/3 and 3/4) 

ACO2 

HSP60 

GRP75 



OMA1 in AD occipital samples (APOE 3/3 and 3/4) 

p = .0787 
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