
Researchers led by Prof. 
Fang-Jen S. Lee of the 
Col lege of Medicine’s 

Institute of Molecular Medicine 
recently published an innovative 
study revealing for the first time 
that inducing stress in a cell’s 
endoplasmic reticulum (ER) reg-
ulates signal transduction and 
vesicular transport performed by 
the Golgi apparatus. As numer-
ous investigations have implicat-
ed the ER in neurodegenerative 
and prion diseases, the team’s 
d iscovery  has opened new 
research directions for under-
standing the role of endoplasmic 
reticulum stress in causing these 
diseases.

The study, titled “Unfolded 
Protein Response Regulates 
Yeast Small GTPase Arl1p Ac-
tivation at Late Golgi via Phos-
phorylation of Arf GEF Syt1p,” 
attracted the attention of re-
searchers around the world when 
it appeared in the Proceedings of 
the National Academy of Scienc-
es on March 10.

The endoplasmic reticulum, 
an organelle in the cells of eu-
karyotic organisms, serves a 
crucial role as a starting point for 
the synthesis, packaging, and 
transport of proteins and lipids. 
Proteins manufactured within the 
endoplasmic reticulum are first 
folded, processed, and modified 
before being delivered to the 
Golgi apparatus. Upon receiving 
the proteins, the Golgi apparatus 
makes additional modifications, 
packages them by type, and 
ultimately sends them either to 

the cell membrane via vesicular 
transport or to the extracellular 
space through secretion. The 
proper function of this mecha-
nism is vital for sustaining the life 
of the organism.

Stress from the cell’s external 
environment or internal changes 
in its genes will lead to abnormal-
ly folded proteins. The accumu-
lation of these abnormal proteins 
within the endoplasmic reticulum 
causes endoplasmic reticulum 
stress as well as an increase in 
the unfolded protein response.

The endoplasmic reticulum 
has been reported to affect dis-
eases including Alzheimer’s and 
Parkinson’s, as well as diabetes 
and cancer. Further research 
into the cellular regulation of the 
unfolded protein response is ex-
pected to significantly advance 
our understanding of cell physiol-
ogy and human diseases.

This latest study used the 
yeast Saccharomyces cerevisi-
ae as its model organism. For 
years, Prof. Lee’s laboratory has 
used this eukaryotic organism, 
commonly known as brewer’s 
yeast, as a means to understand 
the regulatory mechanisms con-
trolling vesicular transport.

The study demonstrated that 

while endoplasmic reticulum 
stress induced by unfolded pro-
teins influences the distribution 
of proteins in the Golgi apparatus 
through Ire1 signal transduction, 
it also regulates vesicular trans-
port within the Golgi apparatus. 
Based on these findings, Prof. 
Lee’s team has set a future re-
search goal of gaining a better 
understanding of the control 
mechanism through which the 
Golgi apparatus addresses the 
accumulation of unfolded pro-
teins and how the Golgi appara-
tus is impacted by endoplasmic 
reticulum stress.
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