
Introduction
This study aims to find out the effect of lipo toxicity (fat toxicity) on mitochondrial behavior. 

Conclusions

Palmitate saturated fat, but not oleate unsaturated fat, increases mitochondrial fragmentation.

Palmitate's effects are mediated through DRP1, the mitochondrial fission (splitting) protein. 

Palmitate causes increases in mitochondria oxidation (activity), yet oleate is stored more into 
fat droplets.

CPT1 expression increases mitochondrial fragmentation and oxidation.
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Figure 1

[1A] The researchers are showing the amount of lipid droplets stored in the cells under three 
conditions (high glucose media, high palmitate media, or high oleate media). Primary Result:
They find that oleate introduces the highest levels of lipid droplets, and while palmitate introduces 
some, it isn't nearly to the same degree. 

[1C] Here, they are looking at mitochondrial fragmentation (higher number is more 
fragmentation) between the three media conditions. Primary Result: They find that palmitate, 
but not oleate increases mitochondrial fragmentation. 

[1D] Here, they are quantifying the lipid droplet area (like that seen in 1A) between the three 
media conditions. Primary Result: Oleate, but not palmitate, leads to greater storage of fats into 
lipid droplets. 

[1E] Here, they are measuring the amount of oxygen consumption by the mitochondria between 
the three media conditions (oxygen consumption is a measure of mitochondrial activity - direct 
relationship). Primary Results: Palmitate, but not oleate, increases mitochondrial oxygen 
consumption. 

Take Away: Mitochondria store more fats in lipid droplets if they are exposed to more 

unsaturated fat oleate, but the mitochondria fragment and are more active when the saturated fat 
palmitate is present. 
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Figure 2

[2A&B] The researchers are taking images of cells to see how two 
proteins/molecules within the cells "behave" when on the base media 
(BM, high glucose) and on the palmitate (PA). The two proteins are 
TOM20 and DRP1. TOM20 is a mitochondria marker and DRP1 is a 
fission (splitting apart of mitochondria) marker. Primary Result:
DRP1 co-localizes to TOM20 when the cells are exposed to 
palmitate. 

[2C] Using an siRNA for DRP1 (an inhibitor of DRP1 gene 
expression), the researchers are testing the gene expression of 
DRP1 in cells with the two medias. Primary Result: DRP1 gene 
expression is increased with the exposure to palmitate and the 
siRNA works in reducing its expression. 

[2D-F] The researchers are using the siRNA for DRP1 and seeing if 
they block DRP1 effects in the cell (splitting mitochondria into two), 
what effect that will have on mitochondrial fragmentation and lipid 
droplet amount. Primary Results: DRP1 inhibition reduces 
mitochondrial fragmentation and increases lipid droplet amount. 

Take Away: DRP1 is a major player in mitochondrial 

fragmentation from palmitate exposure and its inhibition leads to 
more fat being stored in the lipid droplets. 
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Figure 3

[3B,D,&E] The researchers are tracking the amount of fat (palmitate) that enters the 
mitochondria vs stored in lipid droplets when DRP1 is inhibited. Primary Results: More 
fat is stored in lipid droplets and less is shuttled into mitochondria when DRP1 is 
inhibited. 

[3G] The researchers are measuring the oxygen consumption (a proxy for mitochondrial 
activity) under two conditions - 1. palmitate present or not present, and 2. A stimulant 
molecule (AICAR) of a protein known as AMPK, with and without DRP1 inhibition. 
Primary Result: Palmitate did not stimulate oxygen consumption, nor did AICAR alone; 
however, both together does increase oxygen consumption, which is nullified by DRP1 
inhibition. 

[3I] CPT1 is the rate limiting enzyme for fats to enter the mitochondrion, so the 
researchers measured the gene expression of the enzyme under the two media 
conditions (BM, Base Media/High Glucose vs Palmitate) in DRP1 inhibited and 
uninhibited cells. Primary Result: Palmitate increased the expression of CPT1, but 
DRP1 inhibition reduced the expression of the enzyme. 

Take Away: DRP1 is an important mediator of where fat molecules end up (in the 
mitochondrion or stored in fat droplets). Palmitate also stimulates the expression of the 
enzyme CPT1, which allows fat molecules to be transported into the mitochondrion. 
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Figure 4

[4A&B] The researchers are showing the mitochondrial fragmentation  
under the two main media conditions (BM, Base Media/High Glucose 
vs Palmitate) in normal cells (CTRL) and CPT1 genetically modified 
(overexpressed) cells (CPT1A OE). Primary Result: Palmitate 
increases mitochondrial fragmentation, but CPT1 overexpression 
alone can also increase mitochondrial fragmentation - palmitate 
addition increases this effect in CPT1 overexpressed cells.

[4C] Oxygen consumption (proxy for mitochondrial activity) in CPT1 
overexpressing cells. Primary Result: CPT1 overexpression 
increases oxygen consumption, alone. 

[4D&E] The researchers are measuring the amount of fat molecules 
entering the mitochondrion and the amount being stored in lipid 
droplets in CPT1 overexpressing cells. Primary Result: CPT1 
overexpression leads to no change in mitochondrial uptake of fats, but 
does reduce the amount of lipid droplets within the cell. 

Take Away: Increased CPT1 expression leads to greater 

mitochondrial fragmentation, with an even greater effect when 
palmitate is present, which leads to increased oxygen consumption 
and likely more fat oxidation (use) for energy, thereby dropping the 
amount of fat shuttled into lipid droplets. 
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