
• I have validated the MFF-AnkB interaction in SKM 
and in an over-expression system
• AnkB does not appear to interact with FIS1 en-
dogenously, as expected
• AnkB-DRP1 interaction was not detected at en-
dogenous levels in SKM or in over-expression 
system in HEK293 cells
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Figure 1: (A) Enlarged mitochondria phenotype is observed in SKM 
lacking AnkB. (B) Previous proteomics data showed that AnkB is an 
interactor of MFF in SKM, an important protein in mitochondrial fis-
sion.

ABSTRACT
Ankyrin-B (AnkB) is a cytoskeleton-associated protein which helps facili-
tate microtubule-based organelle transport globally1 and has a role in in-
sulin secretion, specifically in pancreatic β cells1. Mutations in AnkB 
have been linked to cell-autonomous adiposity2, hereditary cardiac ar-
rhythmia1, and type 2 diabetes1. Mutations in AnkB have implicated met-
abolic syndrome in nearly one million North Americans1. Unpublished 
studies in the Lorenzo Lab have shown that mice lacking AnkB only in 
skeletal muscle (SKM) exhibit decreased exercise capacity, glucose 
mishandling, and elongated mitochondria (Fig 1A). Previous proteomic 
data showed that Mitochondrial Fission Factor (MFF) interacts with 
AnkB (Fig 1B). This project investigates the interaction of AnkB with mi-
tochondrial fission protein MFF, Dynamin-related protein 1 (DRP1), and 
Mitochondrial Fission 1 protein (FIS1) endogenously in mitochon-
dria-rich (soleus, SOL) and mitochondria-poor (gastrocnemius, GC) 
SKM. MFF was shown to interact with AnkB endogenously, while FIS1 
and DRP1 do not appear to have a prolonged interaction with AnkB. 
Overexpression of fluorescently tagged AnkB with fluorescently tagged 
MFF and DRP1 in HEK293 cells confirms interaction between AnkB and 
MFF, but does not suggest sustained interaction between AnkB and 
DRP1; further experiments are needed to confirm transient interactions 
between AnkB and DRP1.

To validate interactions between AnkB and mito-
chondrial fission proteins MFF, FIS1, and DRP1.

• Purify mitochondria from control and AnkB-KO 
SKM to evaluate protein expression levels via west-
ern blotting and metabolic activity via an ATP syn-
thase activity assay
• Investigate potential transient interaction between 
DRP1 and AnkB using cross-linking experiments
• Determine which domain of AnkB interacts with 
MFF

I would like to thank PhD candidate Kayleigh Voos and Principal In-
vestigator Dr. Damaris Lorenzo for their hard work and dedication to 
this project as well as their encouragement and assistance through-
out the semester. I would also like to thank the Department of Cell 
Biology and Physiology at the University of North Carolina at 
Chapel Hill School of Medicine for making this research possible.

Figure 2: DRP1, a cytosolic protein, is recruited to the mitochondrial 
membrane via FIS1 and MFF to induce mitochondrial fission in 
healthy cells.

• The MFF band is en-
riched in the bound fraction 
of the AnkB-IP in both 
muscle types
• Mitochondrial fission pro-
teins FIS1 and DRP1 are 
not enriched in the AnkB-IP 
for either muscle type, sug-
gesting no strong interac-
tions between AnkB and 
FIS1 or DRP1

Figure 3: IP results pulling down AnkB and associated proteins from mi-
tochondria-poor GC and mitochondria-rich SOL SKM. An α-rabbit IgG 
antibody is used as a negative control. 

Figure 4:  (A) Transfection of HEK293 cells with fluorescently tagged AnkB, MFF and DRP1 constructs is suc-
cessful. Fluorescence expression patterns are similar between the labeled MFF and AnkB, as well as the la-
beled DRP1 and AnkB, suggesting similar expression levels. (B) IP results of AnkB interactions with MFF and 
DRP1 in over-expression system. IP pulling down GFP, mCherry, and anti-rabbit IgG antibody as a control. 
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Figure 5: Proposed mechanism by which AnkB mediates the fission 
of mitochondria; (A) DRP1 is able to interact with MFF through 
AnkB-scaffolding, mediating mitochondrial fission. (B) In the absence 
of AnkB, scaffolding between MFF and DRP1 does not occur, and mi-
tochondrial fission is inhibited. This leads to the enlarged mitochon-
dria phenotype observed in AnkB-deficent SKM and energetic defi-
cits.
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