VHL inhibition as protective during
states of mitochondrial dysfunction
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Mutations in mitochondrial disease
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Programming the CRISPR (clustered regularly interspaced short
palindromic repeats)—associated nuclease Cas9 to modify
specific genomic loci
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Fig. 1 Lentiviral delivery of Cas9 and sgRNA provides efficient depletion of target genes.(A)
Lentiviral expression vector for Cas9 and sgRNA (IentiCRISPR). puro, puromycin selection
marker; psi+, psi packaging signal; RRE, rev response element; cPPT, central polypurine
tract; EFS, elongation factor-la short promoter; P2A, 2A self-cleaving peptide; WPRE,
posttranscriptional regulatory element.
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synthetic single-guide RNA (sgRNA) (10), which
when targeted to coding regions of genes

ability to simultaneously deliver Cas9 and sgRNA through a single
vector enables application to any cell type of interest
programming the CRISPR (clustered regularly interspaced short
palindromic repeats)—associated nuclease Cas9 to modify specific
genomic loci

Ophir Shalem et al. Science 2014;343:84-87
AN AAAS

Published by AAAS



Fig. 1 Lentiviral delivery of Cas9 and sgRNA provides efficient depletion of target genes.(A)
Lentiviral expression vector for Cas9 and sgRNA (IentiCRISPR). puro, puromycin selection
marker; psi+, psi packaging signal; RRE, rev response element; cPPT, central polypurine
tract; EFS, elongation factor-la short promoter; P2A, 2A self-cleaving peptide; WPRE,
posttranscriptional regulatory element.
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SgRNAs targeting enhanced green fluorescent protein (EGFP) in a
human embryonic kidney (HEK) 293T cell line containing a single
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Fig. 2 GeCKO library design and application for genome-scale negative selection
screening.(A) Design of sgRNA library for genome-scale knockout of coding sequences in
human cells (see supplementary text).
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Genome-scale Cas9-mediated knockout screen
during states of mitochondrial dysfunction.
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Fig. 1 Genome-scale Cas9-mediated knockout screen identifies VHL inhibition as protective
during states of mitochondrial dysfunction.
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vhl KO activates the HIF response in zebrafish
embryos and alleviates death caused by RC
Inhibition.
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Fig. 2 Genetic or small-molecule activation of the HIF response is protective against multiple
forms of RC inhibition, in multiple cell types.
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Fig. 3 FG-4592 causes normoxic stabilization of HIF1la and rewires energy metabolism.
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FG-4592 treatment activates the HIF response in zebrafish embryos and alleviates death
caused by Respiratoty Chain inhibition.
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Exposure to F&1592 rescues antimycin-induced zebrafish
embryonic death.

RC inhibition by 2.5 nM antimycin in 4 days post fertilization (dpf)
embryos results in significant death within the first 24 hours of
treatment.

Coexposure of antimycin with F&592 (2.51M) doubles embryo
survival, whereas F4592 alone has no impact
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FG-4592 treatment activates the HIF response in zebrafish embryos and alleviates death
caused by Respiratoty Chain inhibition.
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Fig. 5 Chronic hypoxia extends life span and alleviates disease in a mouse model of Leigh
syndrome (KO) whereas chronic hyperoxia exacerbates disease.

A 100 . — B
80
[=;]
=
2
% 60 2
47] ¥
L] =]
[=3] [21]
2 a0t =
QO
e
S.J sah B KO, Modest Hyperoxia (55% Oz)
B KO, Normoxia (21% Oz)
B KO, Hypoxia (11% Oz)
040 60 80 100 120 140 160
Age(d)

30r

261

14
- A WT, Hypoxia (11% Oz)

10F W KO, Hypoxia (11% Oz)

70 80 90 100 110 120
Age(d)

30 40 50 60

Isha H. Jain et al. Science 2016;352:54-61

Published by AAAS

@ WT, Normoxia (21% Oz)

& KO, Normoxia (21% Oz)

C

KO (Normoxia) - 50d

lcm

KO (Hypoxia) - 50d

AYAAAS




