To kill or not to kill.
Evidence of a possible housekeeping function of an apoptotic protein.
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Hypothesis: Bak participates in alternative mitochondrial
functions outside the context of cell death
In this study, we investigated the effect of Bak elimination
on mitochondrial function in cultured embryonic fibroblasts.
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Culturing of Wild Type and Bak Knockout Cell Lines
Mouse Embryonic Fibroblasts were grown in a humidified 37°C, 5% CO2
incubator in 5mL cultured flasks containing supplemented DMEM.

•

Live-Cell Imaging of Mitochondrial ROS
WT and Bak cells were grown on a glass coverslip 24 hours prior to around
60-70% confluency. Glass coverslips were placed in rose chambers and
infused with ROS indicator. Fluorescent Images were captured on a Nikon
Confocal Microscope.

•

Measurement of Mitochondrial ROS Emission
Mitochondria was isolated from cells after homogenization and differential
centrifugation. ROS emission was detected by Amplex Red.

•

Measurement of Mitochondrial ROS Emission and Membrane Potential
WT and Bak cells were plated in 96-well plate then treated with media
containing Antimycin and Rotenone and incubated overnight. The plate was
then treated with fluorescent dyes and analyzed in a plate reader
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Figure 2: Live imaging of mitochondrial ROS in cells.
On the top left, representative merged fluorescence images
of fibroblasts with normal (left panel) and null (right)
expression of the Bak protein. Cells were treated with
fluorescent markers of DNA (hoerscht 3334), mitochondrial
membrane potential (ΔΨ, MitoTracker), and ROS
(MitoSox). The yellow color indicates overlap of green and
red fluorescence. Scale bar is 20 µm. Bar histograms show
effect of indicated respiratory inhibitors (1µM) on
fluorescence of ΔΨ and ROS indicators after 20 hours of
treatment. Values are average (± SD, N = 3).
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Aside from energy production, mitochondria execute cells
by releasing proteins that trigger a death cascade in the
cytosol. The cell death cascade starts when, in response to
signals of irreparable damage, the cytoplasmic protein Bax
relocates to the mitochondrial outer membrane and
associates with Bak. The two proteins then to form a pore
and cause leak mitochondrial proteins like cytochrome c
into the cytosol, which activate enzymes that degrade the
cellular structure [5-7]. Interestingly, In previous work we
found that Bak is constitutively present in mitochondria of
healthy, growing cells. This finding prompted our
investigation of a possible alternative function of Bak.
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vElimination of Bak caused a decrease of membrane
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potential and excessive emission of free radicals.
vFree radical emission did not correlate with cell
death.
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Figure 1: Schema6c process of pore forma6on and leakage of
death signals from mitochondria.
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may be caused by due to effect on respiratory
complexes.
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vMitochondrial dysfunction in the absence of Bak
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Figure 3: Measurement of ROS emission in isolated mitochondria. Left, representative graph
of ROS indicator (Amplex Red) fluorescence over time after sequential addition of 0.1 mg
mitochondria, 5 mM succinate, 1 uM rotenone, and 0.5 uM antimycin A (indicated with arrows).
Right, bar histograms of average rates of ROS emission (± SD, N = 15 mitochondrial isolations).
Asterisk indicates p < 0.0001. Asterisks indicate p < 0.001.
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