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The Role of PERK Phosphorylation Site Y561 in Regulating PERK Activity in β cells

To asses the effects of thapsigargin on PERK phosphorylation site Y561 .

Determining the efficiency of thapsigargin to activate the PERK 
pathway

Effects of thapsigargin on PERK phosphorylation on site Y561
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Methods Results

Thapsigargin effectively activates the PERK 
pathway  

Introduction Background

Thapsigargin accelerates dephosphorylation of 
PERK site Y561

Objective

• Thapsigargin is 
effective at activating 
the PERK pathway

• Thapsigargin 
promotes 
dephosphorylation of 
PERK site Y561

Determining the effects of PERK phosphorylation site Y561 on PERK activity and pathway
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INS1 cell line
Treatment with Pervanadate and Thapsigargin Western Immunoblotting

Better 
understanding of 

PERK pathway

Further insight into 
the molecular 

mechanisms involved 
in diabetes 

Conclusions Future Perspectives 
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Figure 2. MIN6 cells were pretreated with 200 μM PV for 20 min
(lanes 2–7) and then washed with PBS and either left untreated
(lanes 2–4) or treated with 2 μM Tg (lanes 5–7) for indicated
times. Cell lysates were subjected to western blotting using
indicated antibodies.

References

Pancreatic ß Cells and Diabetes

• ß Cells à responsible for insulin
synthesis
• ß Cell Dysfunction à insulin deficiency
à diabetes
• Diabetes à one of the leading causes of

death

ß Cells and PERK pathway

Unfolded protein response pathway

IRE1

PERK: protein kinase R-like ER kinase

ATF46

à Endoplasmic reticulum (ER) pathway
à Caused by perturbation of ER

homeostasis
à Preserves ER homeostasis and ß cell

integrity à maintenance of insulin
synthesis

Figure 1. MIN6
cells were
treated (lanes 1-
3) or untreated
(lane 4-6) with
1μM of Tg for 24
hours. Cell
lysates were
subjected to
western
blotting with
the indicated
antibodies

Wolcott-Rallison syndrome 
(WRS) 

= Mutated PERK gene à
neonatal form of diabetes

Thapsigargin 
(Tg)

Pervanadate 
(PV)

tyrosine 
phosphatase 

inhibitor = 
prevents 

dephosphorylation 
of tyrosine

•Loss of pancreatic ß cell 
mass 

•↘proliferation (neonatal)
•↗Cellular death (adult)

PERK Pathway Activation

•Disruption of ER homeostasisà activation of UPR
pathway à activation of PERK pathway
•Thapsigargin = ER stressor

•PERK activation à autophosphorylation of Threonine
position 980 (Thr980)
•Discovery of novel phospho-site of PERK = Tyrosine
position 561 (Y561) • PERK activity à Autophosphorylation on serine,

threonine (Thr980), and tyrosine residues

Importance of PERK in 
ß Cells 

Acute 
ß cell function 
and survival 

Chronic
Apoptosis à cell 
death à diabetes 
pathogenesis
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• PERK activation
• PERK signaling
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phosphorylation
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