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Mitochondria are the powerhouse of the cell, providing energy (ATP) to support A Using immunofluorescence and confocal microscopy, | demonstrated the effects of different

dynamic cellular processes in a variety of cell types (3). ATP s rapidly m«/ ROS generating compounds on networking of mitochondria and Miro1 association.
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1. Cell culture of GFP-Miro1 Mouse

consumed upon release from mitochondria, therefore must mitochondria move Embryonic Fibroblasts (MEFs). « Menadione decreased mitochondrial networking and decreased GFP-Miro1 association with

: ) . : : itochondria.
throughout the cytoplasm to provide localized energy at subcellular sites (3). 2. Treatment time course with ROS mi . . . . . o . . .
This ?novement i}; fzcilitated tF))y e essentialggdaptor rotsin that Iir(1k)s generating reagents, including « Rotenone increased mitochondrial networking and GFP-Miro1 association with mitochondria.

mitochondria to microtubule motors (Fig 1A) (2). The factors that regulate menadione, which increases cytoplasmic Nockes ‘ w Higher concentrations of rotenone induce mitochondrial fragmentation (Figure 3).
Miro1 to coordinate mitochondrial movement and how Miro1 responds to and mitochondrial ROS (1) and rotenone, - These preliminary findings suggest ROS generated from different cellular compartments,

signals is unknown. Previous research identified that reactive oxygen species Mircrotubule which inhibits the electron transport chain menadione = cytosol and rotenone = mitochondrial matrix, have alternative effects on

(ROS) decrease mitochondrial motility (1), therefore we chose to investigate B oo o o  Lymehooye increasing mitochondrial matrix ROS. mitochondria and GFP-Miro1 dynamics. . . . .
Cell fixation with paraformaldehyde. « Changes in cellular metabolism that alter ROS levels may influence mitochondrial and Miro1

how ROS influence Miro1 and mitochondrial dynamics. Using a gene-edited 8 K | _ _ ) . : : . '
cell line expressing GFP-tagged Miro1, immunofluorescence assays, and laser = | 1 Immunofluorescence (IF) labeling  with dynamics supporting ROS and mitochondrial associated diseases.
scanning confocal microscopy, | quantified the effects of ROS generated in antibodies targeting GFP-Miro1 and Liochon o Sl

different cellular compartments on Miro1 and mitochondrial dynamics. IT(gNII-iO tﬁmitocholndrial p:j()teliDnrz. ”D_QPI Figure 4: Images of IF labeled GFP-Miro’
Menadione (cytosolic ROS) was found to decrease Miro1 association with abele € nucleus an allolaan : i . . . . ) )
mitochondria( gnd significan)tly decrease mitochondrial networking. Rotenone labeled the actin cytoskeleton. MEFs were captured using a Nikon A1R laser * Reagents that induce other forms of cellular/metabolic stress will be investigated:

(mitochondrial ROS) increased Miro1 association with the mitochondria and 5. Imaging with the Nikon A1R Laser scanning confocal microscope. Nucleus = blue,
Scanning Confocal Microscope (4) in the mitochondria = Red, GFP-Miro1 = Green, actin
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Future Experiments

mitochondrial networking. This project has yielded new knowledge regardin _ - TR
mitochondrial responsesg to stress Jand howsi/ntracellular metaboli’?es Iikge ROg Figure 1: (A) Miro1 and other UVM Microscopy Imaging Center (Fig 4). cytoskel_eton = gray. As shown on th? rlg_ht, BPTES Glutaminase SGLS | inhibitor
influence Miro1 to coordinate mitochondrial dynamics. Since disrupted adaptorl proteins link mitochond;ia 6. Mitochondrial networking quantification these_ images _ are meljged_ to V|s_uallze Cytochalasin D Actin polymerization inhibitor
mitochondrial dynamics is central to numerous disease states, including ﬁovem:r:ftuw;rou;]%tj{s’ ”?; using ImageJ software. association of GFP-Miro1 with mitochondria. DPI NADPH oxidase inhibitor

neurodegeneration and tumor metastasis, these results may provide valuable | cytoplasm. (B) Various cell types Etomoxir (ETO)  Inhibitor of fatty acid oxidation

insight into the role that Miro1 plays in the establishment of ROS-associated  with their unique mitochondrial EREE —— P h tential
diseases. positioning. epolarize mitochondrial membrane potentia
Results Glucose Oxidase Cytoplasmic ROS inducer
- : Nocodazole Microtubule binding agent (polymerase inhibitor
Purpose Research Questions Hypothesis A Effect of Menadioneon B Effect of Rotenone on | | | _ <iS (p_ yme )
Mitochondrial Networking Mitochondrial Networking Oligomycin Mitochondrial ATP synthase inhibitor

dentify signals that regulate Miro1 |, 1\« ROS affect Miro1 association ROS from different sources 1.5+ 1.5+ Taxol Suppressor of microtubule dynamics
Investigate the interaction between i, the mitochondria? will alter Miro1 function and * UK5099 Inhibitor of mitochondrial pyruvate carrier
ROS, Mirof, and mitochondria o, 4oes ROS regulate the size, degree lead to  changes in 3 i - 3
Gain |nS|fght into newtthfrapeun(cj: of networking, directional movement, and  mitochondrial structure, = 1.0~ '—I [ 2 = 1.0- « Conduct live-cell imaging to visualize alterations to mitochondrial dynamics in real time.
i:ﬁ:f;iezggsncer metastasis an cellular distribution of mitochondria? positioning, and networking. £ = « Cell fractionation will be used to isolate and purify mitochondria from cells. With protein
e - western blotting, | will investigate the resulting distribution of Miro1 and other proteins
E 0.5+ E 0.5- between cellular compartments.
Introduction and Background Information E E « Using protein immunoprecipitation of GFP-Miro1 with an anti-GFP antibody conjugated
magnetic beads, | will investigate how ROS and other stressors influence protein-binding
0.0~ 0.0~ interactions of GFP-Miro1. These samples will be separated by SDS-PAGE stained with
— Mirol —— 0 5 15 30 45 60 0 5 15 30 45 60 Coomassie blue and gel bands will be submitted to the UVM Proteomics Facility for protein
. Miro1 cgntrols mi’_tochondrial m_ovement _in cells. Tools _to study Mirq‘l Time (minutes) of 40 uM MD Time (minutes) of 1 uM Rote identification by mass spectrometry.
— |Mirol —— are lacking, so prior to this project | assisted the Cunniff laboratory in
the generation of a GFP-Miro1 cell line (Fig 2), allowing us to visualize C Effect of Mendadione on D Effect of Rotenone on Literature Cited
Cas9 \ SGgFF;NSO;m Miro1 to study its response to cell signals. | used confocal microscopy Miro1-Mitochondria Assiciation Miro1 Mitochondria Assiciation
to confirm the GFP fusion protein did not alter Miro1 function (Fig 3). 37 * 4 ns 1. Debattisti, V., Gerencser, A.A., Saotome, M., Das, S., Hajnoczky, G. (2017). ROS Control
—GFP Mirol ——— S ,5 Mitochondrial Motility through p38 and the Motor Adaptor Miro/Trak. Science Direct, 21(6).
ns. | ® 8 3 2. Safiulina, D., Kuum, M., Choubey, V., Gogichaishvili, N., Liiv, J., Hickey, M.A., Cagalinec,
—1 GFP Mirol —— . | 8 2- § M., Mandel, M., Zeb, A., Liiv, M., Kaasik, A. (2018). Miro proteins prime mitochondria for
s 7] * 5 2 2- Parkin translocation and mitophagy. The EMBO Journal, 38, €99384
Het Homo Het <, - \ | \ - - 3. Schuler, M. H., Lewandowska, A., Caprio, G. D., Skillern, W., Upadhyayula, S.,
g = 2 14— - Kirchhausen, T., Shaw, J. M., ... Cunniff, B. (2017). Miro1-mediated mitochondrial
EGFP-Mirol s G " .§_ ¥ = = % % 14 positioning shapes intracellular energy gradients required for cell migration. Molecular
- § N = = biology of the cell, 28(16), 2159-2169.
Mirg] | e— — g 0 0~ 4. Todorova B, Salabert N, Tricot S, Boisgard R, Rathaux M, Le Grand R, et al. (2017).
§ 0 5 15 30 45 60 0 5 15 30 45 60 Fibered confocal fluorescence microscopy for the noninvasive imaging of Langerhans cells
Figure 2: Generating a GFP-Miro1 : L : : : Time (minutes) of 40 uM MD Time (minutes) of 1 uM Rote in macaques. Contrast Media Molecular Imaging, 8.10.1155/3127908.
cell line  with  CRISPR/Cas9 Gkl encns - GHkosinons
technology. Cas9 enzyme, small Rotenone W GFP-Mro Figure 5: (A) Form factor, an unbiased method to measure the area and perimeter of each Acknowledgements
guide RNA's (sgRNA), and a GFP mitochondrion, was used to quantify mitochondrial networking. Mitochondrial networking
donor construct were introduced 10 | Figure 3: Comparison of control and GFP-Miro1 cells treated with 10 uM decreased significantly in cells incubated with menadione but showed some recovery towards . _
MEFs to induce GFP gene insertion  rotenone. Arrows indicate fra : ) ) : : : , . ) . This work was funded by:
_ . : gmented mitochondria resulting from the end of the time course. (B) Mitochondrial networking increased in cells treated with . Honors Colleae Mini Grant
upstream of the Miro1 gene. Single otenone treatment. GFP-Miro1 mitochondria had similar networking as rotenone. (C) A high-resolution pixel-by-pixel quantification was performed by our collaborator s 9 R h Eellowshi
cells were screened by polymerase compared to wild type cells and responded to rotenone in the same Dr. Giuseppe Di Caprio to determine the ratio of GPF-Miro1 associated with mitochondria Ag:jnmer IUfnd%r.graduate e]:csearch IebOV\]fSD'pB. cunniff
ﬁhain reactio?H(PCl;{) t|<|3 I_ide”tiE/ 2 manner, indicating that Miro1 function was unaffected by the GFP fusion under conditions tested. In cells incubated with menadione, the portion of Miro1 associated Big th;téokn;oxr:ol-ng sources from the lab of Dr. Brian Cunni
OmMoOzygous (Fomo) cell liné where  (» < 005, ** p < 0. S.= ignifi - ist] with mitochondria decreased over time. (D). Rotenone caused a moderate increase in Miro1 L . . .
both Miro1 alleles have been edited ’Eesr?[)_ 2057 p = 00T, n-s.= not significant, One-way ATOVA statistiea association with the mitochondria. (* p <(O.%)5, ** n < 0.01, *** p < 0.001, n.s.= not significant, * My mentors Dr. Brian Cunniff and Haya Alshaabi for their support

* Dr. Giuseppe Di Caprio of Harvard Medical School for his assistance with data analysis

to express GFP. One-way ANOVA statistical test).



