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Study sheds light on a mitochondrial disease

May 4 2023

1/3



MedicalZpress

High Mitophagy

A _Basal = FACS
] 7 d Puro Mitophagy g
. . JJ (select sgRNAs) & w gDNA extraction
— > WL — N g sgRNA amplification
288 000 — 000
: 9d Dox Induced . :
E3 Ligase Transduce - Pool of : E Low Mitophagy
SaRNA Teoooi.  (induce E3 Ligase Mitophagy  miKeima (Ex405)
g RPE1-Cas9i Cas9) (24 h AO)
Lentivirus library mt-mKeima knockout cells
B Basal Mitophagy: c AO-Induced Mitophagy:
“Low” = Inhibited Mitophagy versus Unsorted Low" = Inhibited Mitophagy versus Unsorted
s - T
=1 . =l P « .
T3 (FBXL4] « [KDM2A] * o3 * ". . ‘-
" , - o " "5 Legend
& Y g . ! a ® ps001
5, I g, 1 = ° | ®ps005
= P9
1 = ® p>0.05
T Y i ® NTC
£ E F-—-———— === -
é 1 21
: K,
3 -
0 0
-1.0 -0.5 0.0 0.5 -1.0 -0.5
Log,(Fold Change) N P Log,(Fold Change)
N Negative regulators Positive N Negative regulators Positive
regulators regulators
D Low High E Low High
5 R1T R2 R1 R2 R1 R2 R1 R2
St vH 0.5 R EE
G| FBXL4| * [ * [ o | FBXL4 * 05
S| koma| * | = 0 S| TRIM32| * [ * | =
RBOK1 |_* * | = £ | zBTB7A * 0
B z%TrEégg - B M 05 Wikecto1[ = | = | =
o TNFAIP3[ % | = * L *
b Rt r
| kHzt [ | * | * | = 1.0 ;rf\':m : - 2 08
A\ BIRC2 ﬁ £ £ § TNFAIP3
. © * * *
Basal Mitophagy g sPoP| % . -1.0
& | KLHL21 * * *
MIB2 * * * 15
v VPS41 *

AO-induced Mitophagy

F Negative and Positive regulators
Basal VHL VHL AO-Induced
Mitophagy FBXL4 FBXL4 HECTD1 Mitophagy

ZBTB7A ZBTB7A TRIM32

BTBD9 BTBD9 SPOP
KLHL21 KLHL21 TRIM11
TNFAIP3 TNFAIP3 RNF31

ARIH1 ARIH1 SYVN1

VPS18 VPS18
VPS41 VPS41

MIB2

CRISPR screen targeting E3 ligases identifies major regulators of Parkin-
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independent mitophagy A. Schematic depicting the CRISPR screening strategy.
RPE1-Cas9i-mt-mKeima cells were transduced with a lentiviral CRISPR sgRNA
library targeting 606 E3 ligases. sgRNA-expressing cells were selected for 7 days
with puromycin (Puro) and Cas9 expression induced with doxycycline (Dox) for
9 days. Fourteen days post-transduction, half the cells were treated with
antimycin and oligomycin (AO; 1 and 10 uM respectively) for 24 h, then sorted
alongside untreated cells (basal mitophagy) by FACS into “high” and “low
mitophagy” populations based on mt-mKeima fluorescence. Genomic DNA was
extracted from sorted and unsorted reference cells, sgRNAs amplified by
barcoded PCRs and samples analyzed by next-generation sequencing (NGS). B,
C. Volcano plot showing the average log, fold change and —Log;, P-value of
genes in low mitophagy versus unsorted cells in the AO-induced and basal
mitophagy screen for two independent biological replicates. Statistical thresholds
of 2 and 3 standard deviations from the mean are indicated by dashed lines and
color coding. Indicated are high-confidence (unbroken line) and lower-
confidence (dashed line) candidates shown in (D-F). D, E. High-confidence
candidate list of positive (decreased) and negative (enhanced) regulators of
Parkin-independent-induced mitophagy. Heatmap showing the Log, fold change
of genes in low/high mitophagy versus unsorted cells in the induced and basal
mitophagy screen for each of two independent biological replicates. Genes with
P-values
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