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Introduction Results
The importance of the mitochondria to cell life and proliferation is well known. Adenosine triphosphate A]
(ATP) is vital to the transport of macromolecules and is the main source of energy for cellular function. 7 kb read b .
Further, mitochondria have their own genome (size ranging from 14-16 kb) and undergo replication v _'.:' 8 kb read
separately from the rest of the cell. They acquire their own mutations and have their own pattern of — U
iInheritance. '
Mitochondrial heteroplasmy is the phenomenon in which a cell contains more than one mitochondrial DNA ]
(mtDNA) genotype.! Altered presence of heteroplasmy has been associated with a number of human e
diseases.? Better understanding heteroplasmy would offer new insight into these diseases and potentially ..__:
be useful for developing treatments. e
Despite its importance and relatively short length, the mitochondrial genome has only been sequenced  —
using non-full length amplicons. Short sequences are not ideal for studying heteroplasmy, or for assessing
native modifications such as methylation. Fragmented amplicons and PCR bias render data not ideal for B] — * — — — - - :

studying heteroplasmy. Therefore, sequencing the mitochondrial genome in its entirety would greatly

advance our understanding of complexity and heteroplasmy in mtDNA, and is the focus of this project. E BI' T L e T N P P o
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First, cells were swollen using a hypotonic buffer and broken apart using a Dounce homogenizer. The * g’é%ifejfi:%g?{o:7 e 4 e oo e e e o e —
mitochondria were then separated out using differential centrifugation. Next the sample underwent e FE) S1eodea0- ot age e i A e marasmsmtnt
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purification with MasterPure to remove contaminants and further isolate the mtDNA. PlasmidSafe o 7 33b70dd3-bbT¢421.. vamgarpab i oSS e B e i oo e e
Purification was used to hydrolyze all linear DNA, leaving circular mtDNA intact. The remaining C FUD 4c5 7bb63-7306-415-. e wnmetwomiim et 10 A————
contaminants were removed using either Agencourt AMPure XP (uses magnetic beads to separate DNA
from the rest of the sample) or Zymo Genomic DNA Clean and Concentrator (unique spin column for low « Successful assembly of a mitochondrial genome using native (non-amplified) mtDNA
volume elution). Lastly, the sample was cut with restriction enzyme PVUII to linearize the mtDNA,and fragments using Geneious
sequenced using Oxford Nanopore’s MinlON. (see fig below) * Fragments aligned to their respective sections of the mitochondrial genome (see figs ab)
A second method we employed included whole DNA extraction from cells, digestion with single cutter * 1 mtDNA read out of every 100 reads
PVUIl and Blue Pippin automated size selection for fragments the size of the mitochondrial genome. * Figure A: Sequence alignment of sample derived using the Dounce homogenization
protocol described in methods, reads 7-8 kb long
NMaatarPlre Plrfieation * Figure B: Sequence alignment of sample using the alternative Blue Pippin size selection
: method, reads 16 kb long
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« Quality score represents the probability that a base was read incorrectly. The higher the quality (Q)

score, the smaller the probability of error. For example, a score of 10 would indicate that the probability
ek - | of an incorrect base call was 1 in 10 (90% accuracy), and a score of 20 would indicate the probability as
e 1in 100 (99% accuracy).

* Figure C: Quality score report for the reads from the described methods

L ic DNA Cl . . . . .
ymo Genomic Clean & Concentrator » Figure D:Quality score report for the reads from alternative Blue Pippin size selection method
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The longest length read from the Dounce homogenization protocol described in methods was 8kb long, but
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