Introduction:

This study focuses on the potential role of septins in controlling organelle inheritance, specifially mitochondrial inheritance. Septins are essential
for eytokinesis and are known to regulate many events required at the completion of celldivision. The five mitotic septins (Cdc3p, Cde10p,
c

11p, Cde12p, and Shs1p) form a flamentous ring that can act s a scaffold at the bud neck in Saccharomyces cerevisiae (for reviews:
Gladfetter, et al,, 2001; Marquardt, et al 2019; Oh and Bi, 2011). Temperature-sensitive mutants of septin genes were first discovered in the

original sreen for cell division eyele mutants in budding yeast (Hartwell, et al., 1970; Hartwell, 1971). Mitochondsial inheritance i wild type

yeast llsis controlled by a number of mitochondrial dynamics talong into

the new bud (Peraza-Reyes, et al., 2010; Vevea, et al, 2014; Westermann, 2014). In this study, we use the temperature-sensitive mutants, cdc3,

dc11, and cdc12, to examine changes in mitochondrial hology occr non-p ifthe

septin ring is required for proper mitochondrial inheritance.

Materials and Methods

Yeast media
Yeast strains were maintained on either YPD (YPD- Yeast Peptone Dextrose Media) or SD-TRP (SD-Synthetic defined media) agar plates at room
femperature Liqud cures wer grown ovrnght befoe maging he nextday o the orescence microscape. The sbrbance was tken n
spectrophotometer to make sure the yeast growth was hase temperature, cells were grown
at 23 degrees overight and then shifted to 37 for 2 hours unless b i e e srowth of ouryeast srains on different carbon
sources in which we used YPEG (YPEG-Yeast Peptone Ethanol and Glycerol) and YPD (YPD- Yeast Peptone Dextrose Media)

Mitochondrial staining

by staining using This orescent dye i commonly wsed forstaining mochondeia i v ol
(Catalogue #M7512, Life sed ata final “The cells were grown for 45
inutes i thedye and wers washed thre tmes with S-TRP i before Sbsrving, The il protocol for Mito Tracker saming of yest cells
was found in Juncau, et al 2009. Several MitoTracker concentrations were tested to find the lowest effective concentration for staining,

Microscopy
The prepared microscope lide with MitoTracker was obscrved using a DMS500 Leica Fluorescence Microscopy System (Buffalo Grove, IL). A
Hamamatsu ORCA-ER camera (Bridgewater, NJ) was used for imaging.
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Figure 1: The mitochondrial inheritance cycle of budding yeast

During the G1 phase of the cell cycle, mitochondria align along the mother-bud axis and orient toward the site of bud
emergence. From § phase through mitosis, mitochondria move linearly toward the tip of the bud or mother cell.
Mitochondria are retained at the tip of the bud or mother cell until the end of the cycle - where they are released and
distributed evenly throughout the cytoplasm. Graphic inspired by Boldogh, et al., 2001
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Figure 2: Localization of mitochondria in wild type cells

d in wild type cells using mutants,
Shown here are cels stained with either 30nM (top row) or 60nM (middle row) MitoTracker dye.

Our working concentration was eventually lowered to 15nM. Staining was optimized to prevent

vacuolar staining and staining artifucts. MitoTracker staining was compared to mitochondrial localization
using a CFP marker, TRX3-CFP, data not shown. This fluorescent marker was not bright enough to use on
its own for experiments. In the bottom row, wild type cells were imaged after shifling to an elevated
temperature, 37°C. White arrows indicate mitochondria near the cell cortex or bud neck.
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Figure 3: Localization of septin ring
in budding yeast (arrows)

Hypothesis: Mitochondrial distribution, inheritance
and morphology will be disrupted in septin mutants

Figure 4: Mitochondrial localization in cdc12-6 septin mutant at permissive
temperature

‘Shown are normal filamentous mitochondria networks. Arows indicate normal localization of mitochondia
near the cell cortex
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Figure 5: Localization of mitochondria in cdc12-6 mutant at

non-permissive temperature (37°C)
/Abnormal mitochondrial localization is seen. Instead of the typical filamentous network of mitochondria, there
P pots of .

Figure 6: Localization of mitochondria in the cdc3-3 septin mutant
grown at elevated temperature (37°C)

Abnormal mitochondrial localization is seen. Instead of the typical filamentous
network of mitochondria, there are punctate spots of mitochondria as indicated by the
white arrows.
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Figure 7: Mitochondrial
localization of the septin mutant
cdcll at non-permissive
temperature (37°C)

Shown is an abnormal mitochondrial
localization and yeast shape. The blue arrow
indicates the yeast bud’s spoon-shaped
distortion due to a failure of cytokinesis. The
white arrows indicate punctuated
mitochondrial dots.
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Figure 10: Comparison of localization of mitochondria and septin
ring during cell division (using cdc12-6 mutant)

Mitochondria were observed using the MitoTracker stain (white arrows) and the septin

ring was visualized using SHS1-GFP (arrowheads, septin strains from Dr Erfei Bi).

Note the proximity of the mitochondria to the septin ring. Cells were grown at permissive
temperature (top row) or at 33°C (bottom row)
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Tables 1 and 2: Cell counts of different mitochondrial localization patterns
seen in wild type (Table 1) and cdc12-6 septin mutant cells (Table 2) grown at 37°C.
Cells were categorized based on cell cycle stage.

Figure 8: Mi ial of the mitochondrial fission mutant
mgm1-5 grown at elevated temperature (37°C) for 45 minutes

To determine if the punctate spots of MitoTracker staining seen in our septin mutants are comparable to mitochondrial fragments
seen in known . we looked at the rows indicate fragmented mitochondria forming
aggregates, similar to phenotype seen in septin mutants. The mgm1-5 strain was a gift from Dr. Jodi Nunnari and is described in
Wong, etal., 2000,

Figure 9: Serial dilutions to test yeast growth on different carbon sources

Photos of four different yeast strains on agar plates at the temperatures of 23°C,32°C, 34°C and 36°C on YPD plates (top row) and 32°C
and 34°C on YPEG (bottom row) are shown. In the plates, the top row shows the wild type and the second row shows the mgm1-5,
followo by e oo tind o, A o row sy o the YPD) nd YPEG medin,caceg o the oL i which fike 10
rown at 36°C (blue arrow). We pl a broader range of lating.
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o Summary:
+ Atnon-permissive temperature, septin mutants displayed abnormalities
° in their mitochondrial morphology in the form of punctate spots
rather than the normal reticular network near the cell cortex
| ) * These mitochondrial abnormalities looked similar to the fragmentation
| and aggregation of mitochondria seen in the mgm1-5 mutant
Future directions:
+  Complete comparison of mother /daughter localization of mitochondria
in wild type versus septin mutant yeast
+  Complete time-lapse analysis (Figure 10) following septin ring and mitochondria
+ Examine mitochondria in time-lapse analysis after longer incubation of
septin mutants at non-permissive temperature
(example: after 3, 4, 5 hours at 37°C)
+ Retesting growth of strains on glycerol plates using replica plating technique
or another method to examine mitochondrial function
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