
Introduction
This study investigates where peroxisomes originate.

Conclusions

Peroxisomes originate from a mixture of mitochondrial and endoplasmic 
reticulum vesicles that include proteins PMP70, Pex3, and Pex16. 
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Figure 1
These data are in cells that lack the Pex3 peroxisome protein.

[1A] This data shows the various stages of peroxisome formation, Pex3 -YFP being a 
marker for peroxisomes, PMP70 being a marker for mature peroxisomes, and Catalase 
is a marker of mature peroxisomes (an enzyme that removes reactive oxygen species). 
Primary Results: Pex3 being mitochondrial associated in stage 0, then associating 
more with PMP70 (a protein associated with maturing/mature peroxisomes) and 
catalase (an enzyme associated with mature peroxisomes) in later stages. 

[1C] Pex3 transfection (in Pex3 deficient cells) leads to generation of peroxisomes (co -
localized with PMP70 and Catalase), but Pex16 transfection had no effect. 

[1D] PMP70 is stabilized when peroxisomes are present, so the researchers infected 
the cells with an empty gene (GFP), Pex3, or Pex16 (both peroxisome associated 
genes/proteins) and looked at the stabilization of PMP70. Primary Results: PMP70 is 
only stabilized/present when Pex3 is expressed. 

Take Away: Pex3 is necessary for the generation and maturation of peroxisomes and 
Pex3 is mitochondria associated. 
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Figure 2
This data is in Pex3 deficient cells (again), except final panel.

[2B] The researchers are transfecting the cells with Pex3 (a marker of 
peroxisomes) and watching, over 4 days, the localization of Pex3 and 
PMP70 (a marker of mature peroxisomes) to define the distribution of 
Pex3 across time (is it in mitochondria? Mitochondondrial vesicles? 
Or in independent peroxisomes?) Primary Results: Pex3 begins in 
the mitochondrion, then gets sequestered into vesicles, then found 
co-localized with PMP70 in individuals peroxisomes. 

[2D] These are timed images following the progression of a 
peroxisome (technically, a pre-peroxisome) being released from 
mitochondria. 

[2E] This is a stack of images showing the depth of the cell, showing 
co-localization of Pex3, Pex14 (peroxisome markers), and TOM20 
(mitochondrial marker). As the Z images increase, the depth of 
imaging changes - this allows us to see the co-localization of two 
markers independent of the third, then introduce the third as the 
microscope changes its depth of view. Primary Results: Pex3 and 
Pex14 co-localize, and then both co-localize with TOM20. 

Take Away: Pex3 originates from the mitochondrion and pinches off 
to interact with PMP70 to generate peroxisomes. 

Figure 3

[3A] The researchers have exposed the cells to various inhibitors - BafA 
inhibits autophagy, and MG-132 inhibits proteasomal degradation (two 
mechanisms of protein destruction) or nothing (DMSO), and are 
measuring the amount of peroxisomes (FP). Primary Result: Autophagy 
inhibition has no effect on peroxisome degradation, but the loss of 
proteasomal degradation leads to an accumulation of peroxisomes. 

[3B] To investigate this further, they looked at the same inhibitors, but 
instead of measuring protein amount, they observed the changes in the 
cells under the microscope. What stages of peroxisome formation (0 -3) 
are more pronounced with each inhibitor (Noc is a microtubule inhibitor). 
Primary Result: Proteasomal inhibition leads to peroxisome formation 
stuck in stage 0, inhibiting the formation of new peroxisomes. 

[3D] Under light microscopy, the researchers show the accumulation of 
Pex3 in mitochondria until it accumulates enough to be released as a 
peroxisome. 

Take Away: Peroxisomes are degraded by the proteasome and the loss 
of proteasomal degradation leads to the peroxisomal formation to stall in 
stage 0 (accumulating Pex3). Under normal circumstances, Pex3 
accumulates in mitochondria in a vesicle, which is eventually released full 
of Pex3 protein.

   Study 23 Page 4    



Figure 4
These cells are deficient in Pex16.

[4B] The researchers are taking images of 4 cells and looking at 
the co-localization of Pex16 (a peroxisome marker that is 
associated with endoplasmic reticulum), Pex14 (a peroxisome 
marker associated with mitochondria), and Tom20 (a 
mitochondrial marker). Primary Results: In some images, there 
is an overlap of Pex14 and Pex16, indicating mature 
peroxisomes, but there are also Pex14 and Tom20 overlap that 
do not co-localize with Pex16, implicating Pex14 as a 
mitochondrial associated peroxisome marker while Pex16 is not.

[4C] Light microscopy images show Pex16 accumulated 
structures independent of mitochondria, around ER (according 
to the researchers - I think it would be better to define the 
mitochondria, because the proximity is extremely close). 

[4D] The researchers transfected a yellow fluorescing Pex3 and 
a red/pink fluorescing Pex16 and wanted to track their 
movement over time. It is assumed that the yellow Pex3 is 
localized in mitochondria. Primary Result: Pex16 is 
independent of the mitochondria associated Pex3 (0-15.4sec) 
until it approaches and fuses with the mitochondria (likely in a 
vesicle), mixing with Pex3 (23.1sec), before being released from 
the mitochondrion with a mixture of both Pex16 and Pex3 
(30.8sec).

Take Away: Pex16 pre-peroxisomes merges, temporarily, with 
mitochondrial Pex3 mitochondria associated pre-peroxisomes, 
and then separates into, presumably, mature peroxisomes 
containing both Pex16 and Pex3 proteins. 
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