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THE ROGUE
MECHANIC:

How a Seemingly Protective Protein
Might be Driving Parkinson’s Disease

By Brycc Gnidec, MSc Candidate

Source: iStock by Getty Images

If the human brain is a bustling metropolis, its cellular highways are kept in motion hy a highly efficient,
microscopic mechanic shop. This system is vital for preventing catastrophic cellular wrecks caused by toxic,
misfolded proteins. Master mechanics, known as chaperone proteins, can twist misshapen proteins, like alpha-
synuclein (a-syn), back into their proper shape. In Parkinson’s disease - an incurable neurological condition
affecting more than 10 million people worldwide — a-syn piles up on the brain’s highways, causing cellular
wrecks. Now, new rescarch from Western University shows that a mechanic protein meant to prevent this damage
may actually worsen it.

For some time, scientists believed that they might be able to alleviate Parkinson’s simply by hiring more
mecchanics - dialing up the body’s chapcronce proteins to clear out and fix these toxic pile-ups. However, a
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collaborative team of researchers, including Benjamin Rutledge and Drs. James (Wing-Yiu) Choy and Martin
Duennwald at Western University, discovered that this strategy could backfire. Published in a recent study, their
findings reveal that one chaperone mechanic, called STIP1, can make a critical mistake that actively accelerates the
disease.

To understand what STIP1 does wrong, it helps to first understand how the brain can handle an q-syn
breakdown. Sometimes, the brain will lock misshapen a-syn in large, rigid stacks called fibrils. These fibrils act
a hit like a biological junkyard, neatly storing dangerous protein wrecks off the main highways so cellular traffic
can keep moving freely. Ilowever, when STIP1 goes rogue, it intercepts a-syn before it ever reaches the junkyard,
and q-syn gets trapped in smaller, messy clusters called oligomers. Sitting directly in the middle of the cellular
highway, these toxic oligomer pile-ups block traffic, causc further accidents, and ultimatcly kill the cell.

To understand what was going on, the researchers first zeroed in on cxactly how STIP1 and o-syn
intcract. They saw that when STIP1 was mixed with o-syn, oligomer traffic jams were formed. They also
discovered that q-syn latches onto STIP1 in a specific area that STIP1 uses to interact with other chaperone
proteins. Interestingly, when this site was blocked, STIP1was prevented from going rogue with ¢-syn and stayed
focused on its regular job.

To test the toxicity of these a-syn oligomer traffic jams in cells, the authors then turned to genetically
engineered yeast. Yes, yeast! This simple cellular model surprisingly shares many pathways with humans and is
commonly used for Parkinson’s rescarch. Under idcal growth conditions with only onc of a-syn or STIP1
cxpressed, the yeast thrived. However, when both were expressed, the yeast grew noticeably slower, indicating
toxicity due to the combination of the two proteins. The rescarchers also used heat stress, which can cause
proteins to take on improper shapes and chaperones like STIP1 to go into overdrive. They then observed more
significant growth defects, further suggesting that the combination of these two proteins produces a toxic effect
when o-syn is improperly shaped. In essence, a-syn is in the wrong shape, STIP1 goes roguc when in overdrive,
and toxic a-syn oligomer pile-ups are produced.
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NORMAL STIP1 GUIDES a-SYN INTO ORGANIZED FIBRILS. ROGUE STIP1 FORMS MESSY OLIGOMERS,
CAUSING TRAFFIC JAMS AND CELLULAR DEATH.
A visual representation of neatly stacked junkyard fibrils and oligomer pile-ups on a highway. This image was generated using Al
(DALL « E/ChatGPT).
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To confirm this was not justhappening in yeast, the researchers used human neuroblastoma cells, which
more closely model neurons. These cells were exposed to a-syn with and without STIP1. The results were clear:
Cells treated with o-syn alone showed no change in survival, but cells exposed to STIP1 and q-syn suffered
widespread cellular death, likely due to an increase in cellular accidents. The researchers also assessed this
outside of cells with only a-syn and STIP1 and no other proteins present. They showed that o-syn forms
junkyard-like fibrils in the absence of STIP1 and traffic jam oligomers in the presence of STIP1.

With these results, the current model now suggests that STIP1 might drive the toxicity associated with
a-syn. STIP1 becomes a rogue mechanic, causing a-syn oligomer pile-ups to form and never properly organize
into fibril junkyards. This likcly harms other protcins and becomes destructive to the cell, resulting in death.

The work by these researchers changes how we look at Parkinson’s disease. It suggests that the large
fibril junkyards we see in the brains of patients aren’t the primary killers. The real culprits are the oligomer pile-
ups that appcear to be promoted by STIP1. Instcad of a few large junkyards blocking ccllular roads, there arc
innumerable small piles of messy oligomer jams scattered about, causing cellular chaos.

By mapping this intcraction, Western University rescarchers have opened new avenuces for future
rescarch. Parkinson’s rescarchers can move away from blindly boosting chaperonce levels or targeting fibrils.
Instead, they may focus on designing precision drugs to block the patches where the mechanic STIP1 and a-syn
collide. Disarming our own compromised defense system and fixing our mechanic shop may just be the key to
keeping the brain’s highway clear and its cells alive.
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