The mTOR-LARP1 axis and the anabolic reservoir of tumor cells:
A new therapeutic target in colorectal cancer and beyond
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The Mission of Biomedicine
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Proliferation, But Not Growth, Blocked by Conditional
Deletion of 40S Ribosomal Protein S6
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Insulin Activation of Rheb,
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Is Inhibited by TSC1 and 2

letters to nature

Absence of S6K1 protects against
age- and diet-induced obesity while
enhancing insulin sensitivity

Sung Hee Um', Francesca Frigerio', Mitsuhiro Watanabe’,
Fréderic Picard**, Manel Joaquin', Melanie Sticker', Stefano Fumagalli',
Peter R. Allegrini’, Sara C. Kozma'*, Johan Auwerx’ & George Thomas'

-----------

-----------

i,\, @‘:’: :"\ @:} “— ?:ztillrcbiology

L m“,:’-'_:,‘p'.:,;“‘\ Absence of nucleolar disruption after impairment of
GICIIC O ——— ” | transcription | . . . i .
— ;_J ®-@ e I 40S ribosome biogenesis reveals an rpL11-translation
e Bl e dependent mechanism of p53 induction

\1/ ! “"Ribosome ™ Stefano Fumagalli'®, Alessandro Di Cara?, Arti Neb-Gulati', Francois Natt®, Sandy Schwemberger”, Jonathan Hall’,
| 4.5 HJ H 7 1.8
Eﬁ;ne E ! Biogenesis George F. Babcock*’, Rosa Bernardi®, Pier Paolo Pandolfi’ and George Thomas
F y 1 ! ,/ --------- \\

=8 183

§herelopment

Suprainduction of p53 by disruption of 408
and 60S ribosome biogenesis leads to the
activation of a novel G2/M checkpoint

Stefano Fumagalli,"** Vasily V. Ivanenkov,"' Teng Teng,"* and George Thomas'**



The Ribosome




Protein Synthesis

MAKE GIFS AT GIFSOUP.COM

Macrolides

Tetracyclins
Chloramphenicol




Protein Synthesis Rate

Ribosome Biogenesis Protein Synthesis

V]
\‘*“\%\
- 60
”\ 40 \'»1(30"‘(‘;3;,2‘{0(

+ 80
. 60

~20

20




Ribosome Biogenesis
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Ribosomal Proteins and mTOR
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40S-LARP1-5"TOPs complex

Stable pool of 5’TOP mRNAs

Gentilella et al., Mol Cell 2017



Polysome Profiling




Polysome Profiling
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40S-LARP1-5TOPs complex upon mTOR inhibition
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Translatome Protected by LARP1
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Utilizing the Protected Translatome
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The 40S-LARP1 complex reprograms the cellular

translatome upon mTOR inhibition to preserve

the protein synthetic capacity

40S-LARP1-mediated transcripts selection upon mTOR inhibition
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40S-LARP1 complex in cancer
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LARP1 and energetic production
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Are 40S-LARP1 ribosomes different in make up than 40S ?

/ER\

Mitochondria Inhibitors of
( Translation

o Cytoskeleton
Splicing Cell - matrix

Nucleolar



c-MYC and Ribosome Biogenesis
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Hyperactivation of Ribosome Biogenesis in CRC (CMS2-3)
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