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Summary

Tumar hieterogeneity presents a challenge for inferring clonal evolution and driver gene
identification. Here, we describe a method far anahzing the cancer genome at a
single-cell nuclectide level. To perform our anakses, we first devised and validated a
high-throughput whole-genome single-cell segquencing method using two
Iymphoblastoid cell line single cells. We then carried out whole-exome single-cell

—>|  seguencing of 90 cells from a JAK2negative myeloproliferative neoplasm patient. The
sequencing data from 58 cells passed our quality control criteria, and these data
indicated that this neoplasm represented a monoclonal evolotion. We further identified
essential thrombocywthemia (ET)-related candidate mutations such as SESNZ and
NMTRES, which may be involved in neoplasm progressian. This pilot study allowed the
initial characterization of the disease-related genetic architecture at the single-cell
nucleotide level. Further, we established a single-cell segquencing method that opens the
way for detailed analses of a variety of turmor types, including those with high genetic
complex hetween patients.
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Mitochondrial Stress Engages E2F1
Apoptotic Signaling to Cause Deafness
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SUMMARY

Mitochondrial dysfunction causes poorly under-
stood tissue-specific pathology stemming from
primary defects in respiration, coupled with altered
reactive oxygen species (ROS3), metabolic signaling,
and apoptosis. The A1555G mtDNA mutation that
causes maternally inherited deafness disrupts mito-
chondrial ribosome function, in part, via increased
methylation of the mitochondrial 125 rBNA by the
methyltransferase mtTFB1. In  patient-derived
A1555G cells, we show that 125 rRNA hypermethyla-
tion causes ROS-dependent activation of AMP
kinase and the proapoptotic nuclear transcription
factor E2F1. This retrograde mitochondrial-stress
relay is operative in vivo, as transgenic-mtTFB1
mice exhibit enhanced 125 rRNA methylation in
multiple tissues, increased E2F1 and apoptosis in
the sfria vascularis and spiral ganglion neurans of
the inner ear, and progressive E2F1-dependent
hearing loss. This mouse mitochondrial disease
model provides a robust platform for deciphering
the complex tissue specificity of human mitochon-
drial-based disorders, as well as the precise patho-

b ok oy Iae_isbmaidoel ol o

disease, cancer, neurodegenaration, and aging (Wallace, 2005;
Shadel, 2008), making efforts to better understand how mito-
chondria cause and exscerbate human disease pathology
imperative and of broad significance.

A major hurdle in understanding mitochondrial diseasa patho-
genasis is tha curent lack ofunderstanding of the oftan-axtrems
tissus specificity invoheed (DiMauro and Schon, 2003). Becauss
defective oxidative phosphorylation (OXPHOS) per 58 can be
pathogenic, this i often attdbuted to varabde anargetic thrash-
olds in different cell types. However, defoctive CXPHOS is alzo
frequently =ssocisted with increased mitochondrial reactive
ogygen species (ROS) that are a2 major cause of pathology
because they promote mobecular damage, oxidative stress,
and call death. Finally, mitochondna and ROS are involved in
signal transduction pathways (Hamanaka and Chandsl, 20010)
that are likely an underappreciated downstream cause of
pathology due to mitochondrial dysfunction. For example,
amajor signaling node that reacts to mitochondrial dysfunction
is the AMP-depandent protain kinase (AMPEK) pathway, which
responds to cellular enargy decline that can occur when
OMPHOS is disrupted (Hardie, 2007) and is regulsted by ROS
{Emieriing et al., 2009; Quintero ot al, 2008).

A halmark czse of tissue-specific mitochondrial dissass
pathology is matemally inherited deafness caused by the
A1555G mutation in human mtDMA Prezant ot al., 1993). This
relatively common mutation (Vandsbona et al, 2009) causes

il il il
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Informaciones de soporte

ScienceDirect
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- www.americalatina.elsevier.com/espanol

- www.info.sciverse.com/sciencedirect
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* Archivos de Ayuda

&7
.‘;jr =
LSEVIER




ScienceDirect

Muchas Gracias!
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