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Abstract

Gp78 is a major ER ubiquitin ligase in ER associated degradation, regulates rough
ER-mitochondria contacts, and regulates Parkin independent mitophagy, the selective
degradation of defective mitochondria. Understanding Gp78’s role in mitophagy can
elucidate how cells maintain mitochondrial health. Gp78 KO cells have increased mi-
tochondrial volume and are resistant to damage (CCCP) induced mitophagy, suggest-
ing defects in mitophagy, the removal of damaged mitochodnria. This is confirmed by
Gp78 KO cells showing reduced autophagic flux, and Gp78 KO phenocopied by knock-
down of essential autophagy protein ATG5. Gp78 mitophagy promotes mitochondrial
health. We leverage SPECHT to robustly recover autophagosomes and autophagic

Aux. *
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Background SPECHT algorithm detects autophagosomes and autophagic flux
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- LC3 B-ll is a cytosolic protein which is incorporated into the phagophore during autophagy

- Because GFP is quenched in acidic environments and RFP is not, we can use tandem labelled LC3-GFP-RFP to
detect early autophagosomes and autolysosomes

- The cytosolic signal of LC3-GFP-RFP makes segmentation of autophagosomes difficult so we use SPECHT to
identify spots

-  Treatment with BafAl prevents lysosome binding and we see an accumulation of early autophagosomes in
HT-1080 cells indicating high levels of autophagic flux

- In HT-1080 cells a high proportion of autophagosomes reside near mitochondria

Gp78 KO cells show reduced autophagic flux
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Gp78 Functions:

- Major E3 ubiquitin ligase in ER-associated degradation

- Regulates rough ER-mitochondria contacts

- Acts as a receptor and stimulates cell motility at the
plasma membrane

- Regulates Parkin-independent mitophagy

What is Mitophagy?

- The selective degradation of defective mitochondria

- Defects in mitophagy are associated with cancer,

neurodegenerative diseases, and metabolic disorders
- Understanding Gp78’s role in mitophagy can elucidate

Scan above to view HT1080 1 - BafA1

how cells maintain mitochondrial health our preprint! S +BafA1 Total ~ |mm+BafAf
Gp78 KO cells have increased mitochondrial volume SICTL "
and are resistant to damage induced mitophagy — -

0 1 2 3 4 <=5 pixels from mito

HT-1080 Gp78 CRISPR KO
DMSO CCCP DMSO___ CCCP

1 Spots <=5 pixels from mito

P .
.
-~
1
1., > -, A 0 e
k) L
e g 4
. - »
] ! , @ : ) A
A / FUPR N
R 1 N e
v o >3 S .
. -s 3¢ -:. e . .. " .. e :
2 hr AT ¥ : d i :
. "F.,. . . g . 1 B
ot gl SIATGS TS
R, !
= . “
> ' .
i s 8 . .
. ’
. ; . S B
S
.
J
® .
N . :
L L) Y - P -

ns

- |

siCtrl SIATGS

e

0o 1 2 3 4
Hours +BafA

- Gp78 KO do not show an accumulation of early
autophagosomes following BafAl Treatment
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- Gp78 KO is phenocopied by the knockdown of
essential autophagy protein ATG5
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suggesting defects in mitophagy

Mito-Keima confirms mitophagy defects in Gp78 KO
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