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The Endoplasmic Reticulum (ER)

1. ER is a type of organelle in the cells of eukaryotic
organisms that forms an interconnected network known
as cisternae.

2. The endoplasm is the inner core of the cytoplasm and the
membranes of the ER are continuous with the
outer nuclear membrane.

3. There are two types of ER, rough and smooth. The outer
(cytosolic) face of the RER is studded with ribosomes that
are the sites of protein synthesis. The SER lacks
ribosomes and functions in lipid manufacture and
metabolism, the production of steroid hormones,
and detoxification.
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ER Stress/Unfolded Protein Response (UPR)

1. The unfolded protein response (UPR) is a cellular stress
response related to ER. It is a stress response that has been
found to be conserved between all mammalian species.

2. UPR Is activated in response to an accumulation of unfolded or
misfolded proteins in ER lumen.

3. UPR has three aims: initially to restore normal function of the cell
by halting protein translation, degrading misfolded proteins, and
activating the signaling pathways that lead to increasing the
production of molecular chaperones involved in protein folding.

4. If these objectives are not achieved within a certain time span or

the disruption is prolonged, the UPR aims towards apoptosis.
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ER Stress/Unfolded Protein Response (UPR)
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ER Stress and Cell Death
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ER Stress Markers
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ER Stress in Kidney Diseases

1. Induction of ER stress in glomerular cells has
been described in experimental models of
membranous nephropathy and MPGN.

2. ER stress in glomeruli have been identified In
various noninflammatory and inflammatory
glomerulopathies in human kidney biopsies.

3. Atubulointerstitial ER stress response occur In
glomerular diseases associated with proteinuria,
iIncluding puromycin aminonucleoside nephrosis,
protein overload, and experimental and human
diabetic nephropathy.




Podocyte Response to Injury
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ER Stress Increased Podocyte Cell Death
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Albumin Increased ER Stress and Suppress Integrin-§1
(One of the most important adhesion molecule for podocytes)
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ER Stress Inhibitors (4-PBA & Sal) Reversed
Albumin-induced Suppression of Integrin 31
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Antioxidant (NAC) Reversed Albumin-
induced Suppression of Integrin 1
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Autophagy

1. Autophagy is a self-clearance or an execution
mechanism for apoptosis and necroptosis

(programmed necrotic cell death).
2. Autophagy can be induced by ER stress, and

various other cellular stresses, such as nutrient
starvation or energy depletion.

3. The role of autophagy may be either protective or
cytotoxic.

Kidney International (2013) 84, 54—-63
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Autophagy

e Basal autophagy is involved in the degradation
of long-lived proteins and organelle turnover.
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ER Stress and Autophagy
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ER Stress Induced Podocyte Autophagy (1)
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ER Stress Induced Podocyte Autophagy (2)
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Rapamycin Promote Podocyte
Autophagy and Decreased Apoptosis
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3-methyladenine (3MA) Inhibit Podocyte
Autophagy and Increased Apoptosis
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Inhibition of Autophagosome-lysosome
Fusion by NH,Cl Increased Apoptosis
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Conclusion

1. ER stress may induce podocyte cell
death.

2. Autophagy mediated to salvage the
injuries caused by ER stress in short
term.

3. We proposed that adequate, but not
excessive, autophagy is crucial to help
maintain the cell viability of podocyte.
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