1 CHAPTER 1 THE DISCOVERY How a molecule from the soil revealed a hidden cellular system

o A surprising source e A powerful biological effect e Finding the target A bigger story emerges
In the 1970s, scientists isolated a Rapamycin was first studied for its In the 1990s, genetic studies in yeast "?TOR_ turned out to be part of a large Nucleus
new molecule from a soil bacterium anti-fungal properties. Later, scientists helped identify the genes TOR1 and TOR2 signaling network that helps cells sense (stores DNA)
on Rapa Nui (Easter Island). noticed it could also stop cell growth (target of rapamycin). Soon after, scientists their environment and decide what to do,
in many organisms. found the mammalian version: mTOR Ao -

n (mechanistic target of rapamycin).
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A natural product from soil opened (mol(ecular struc)ture) c:l‘l:)j;nry: I:t;vr::r beuc: aty tthaa?ztr:‘egnz ;{ o Rapamycin first binds to FKBP12, and this complex the cell - e
the door to a major scientific discovery. ki hy tit . then binds to the FRB domain on mTOR, inhibiting its activity. mTOR is not just the target of a drug.
SV v Wes. It is a central controller of cellular life.

2 CHAPTER 2 THE MECHANISM How cells decide whether to grow, conserve resources, or recycle
e Two complexes, different functions 0 Multiple signals, one decision o How amino acids activate mTORC1 e Growth or recycling?
mTOR works in two main protein complexes mTOR integrates information about nutrients, Amino acids are sensed inside the cell, often When conditions are good, mTORC1 increases
with different partners and functions: energy, growth factors and stress. at the lysosome, and signal through Rag GTPases protein synthesis and cell growth.
mTORC1 and mTORC2. to activate mTORC1. When nutrients are scarce or there is stress,
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and builds new cell components.  components and recycles them.

When things go wrong

Altered mTOR signaling can contribute to
diseases such as cancer, metabolic disorders,
neurological diseases and immune dysfunction.

Cancer > _ Metabolic disease

From discovery to medicine

Rapamycin and related drugs (rapalogs) are already
used in medicine, for example:

mTOR and aging | @ An exciting future
In many model organisms, changes in mTOR signaling | mTOR is a key piece of the puzzle, but many
can extend lifespan and improve health indicators. ‘ important questions remain.
In humans, the picture is more complex.
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Current research areas

(uncontrolled growth) X : ¥ "’:\ Better and more specific drugs
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- : Preventing rejection Treating certain Yeast C. elegans Fruit fly Mouse Healthy aging and disease prevention
Neurological disease Immune system after organ transplant cancers 1 lifespan 1 lifespan 1 lifespan 1 lifespan

neuron function cell activation . i i - Role in the brain and nervous system
( ) ) ( SO (immunosuppression) (rapalogs) R, In humans, we still don’t know: | . al boli di >
- A a2 . > These drugs show the medical potential of targeting mTOR, : « Can we safely improve healthy aging? S ScEonS Ve o0 anc DU,

£«
4 \ /"‘( o . but they can also have side effects, and are not suitable for * Which tissues should be targeted?
i Sl every disease or patient. * What are the long-term effects?

4 ° ’ Oliver’s mTOR Atlas connects 500+ studies to help researchers, students and curious minds
¢ o Ollver S mTOR Atlas ‘ explore what we know, how the pieces fit together, and what we still need to discover. @ www.mtor-atlas.org



