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evolutionarily conserved mechanisms underlying cellular adaptation to
glucose-limited conditions
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While hexose is the Brimary source of carbon in most eukaryotes including
humans, abundant hexose is not always available in microenvironments surrounding eukaryote cells.
Thus, eukaryote cells possess molecular mechanisms enabling adaptation to hexose-limited
environments.

In this study, to reveal the evolutionarily conserved mechanisms underlying adaptation to
hexose-limited environments, we utilized fission yeast and human cultured cells and screened for
genes involved in such mechanisms. Mitochondria functions, and regulation of endocytosis via TORC2
signaling pathway are found to play pivotal roles in cellular adaptation to hexose-limited
environments.

TORC2



ATP

Schizosaccharomyces
pombe 111 167mM/2% 3%
5mM

TORC2 CaMKK-AMPK MAP

()

low glucose sensitive genes Igs

Igs
RNAI



Igs

CRISPRI
Igs
3200
(3%
Igs
240 Igs
Igs
350
HelLa SIRNA
HeLa (5.5m\)
( 2 )
40 Igs
Igs
Igs
5

open biology
https://doi.org/10.1098/rsob.200369

E197K

G31D

Igs

1)~3)
1000
0.08%
Igs
Igs
Igs
(0. 4mM)MEM
Igs
40 Igs

mrp4  mrpl7 ppr3 trz2 vrs2

Uehara et al, 2021

v
mrp4-77 263aa. mrp17-810 bo:)sem aa.
ribosome

mrp4-77E797K
WA174* (664) W4v36' (506)

mrp17-8103"0  ppr3-506W46"  ppr3-664W174

A
ppr3-506, 687 a.a.
-664 pentatricopeplide repeat (PPR)
AB23V om0 W o me ow o = Mo em e e o = @ em ™ w0 o e 10w
trz2-603 _ 678 a.a. . > )
tRNaseZ endonuclease domains trz2-603A623V vrs2-642 w523 g WT not stained
w523 2| —wr
L] T| —

vrs2-642 M aminoacy RNA synhelase dass [a Jl[ Ju) 950 a.a. & mtant

anti-codon binding MitoTracker Red intensity

W0 e e 8% i om0 eo e i (2 bar Py 7EEM
Vid, ERESRUER 7 UMISIIERBEERT . XA (Uehara etal, 202142 & 9 51/1) - 3
W% (Ueharaetal, 20217 L 3 F - A

Igs

Igs HelLa



TORC2

TORC2 TORC2
torl ste20 TORC2
ksg1 TORC2 gaa8 Igs
gads
TORC2
aly3
aly3
a gaa8
Ght5
aly3
TORC2  Aly3
Ght5

Journal of Cell Science
Toyoda et al, 2021 https://doi.org/10.1242/jcs.257485

Wild type gadsgs gads8’ aly3A NH.* and amino acids

o
Q) ol
e Aly3
s TORC2| —>[Gad8] —i L= e
h= /
| . 09
O TS b o as

Nerogen and amino acid
replenishment

X#k(Toyoda etal, 20214) £ WA|H - &HE

CRISPRi
Igs
Cas9 DNA dCas9

DNA DNA DNA

RNA CRISPRI
dCas9 DNA dCas9
SQRNA 100
Cas9 SQRNA

G3 Ishikawa et al,2021
https://doi.org/10.1093/g3journal/jkab051

pSPdCas9
(15440 bp)

“ColE1 ori

bs!
rrk1p-leader

ﬁ'fFRNAiﬁh‘:;ﬁtvb
CRISPRiFi 75 ASFDNA

1ZH0E{ZFDNA
I

dCas9
@ -




4 4 0 4

Toyoda Yusuke Soejima Saeko Masuda Fumie Saitoh Shigeaki

134

TORC2 inhibition of a -arrestin Aly3 mediates cell surface persistence of <i>S. pombe</i> Ght5
glucose transporter in low glucose

2021

Journal of Cell Science

DOl
10.1242/jcs. 257485

Toyoda Yusuke Saitoh Shigeaki

11

Fission Yeast TORC2 Signaling Pathway Ensures Cell Proliferation under Glucose-Limited,
Nitrogen-Replete Conditions

2021

Biomolecules

DOl
10.3390/biom11101465

Uehara Lisa Saitoh Shigeaki Mori Ayaka Sajiki Kenichi Toyoda Yusuke Masuda Fumie Soejima
Saeko Tahara Yuria Yanagida Mitsuhiro

11

Multiple nutritional phenotypes of fission yeast mutants defective in genes encoding essential
mitochondrial proteins

2021

Open Biology

DOl
10.1098/rsob. 200369

Ishikawa Ken Soejima Saeko Masuda Fumie Saitoh Shigeaki

11

Implementation of dCas9-mediated CRISPRi in the fission yeastSchizosaccharomyces pombe

2021

G3 Genes|Genomes|Genetics

DOl
10.1093/g3journal/jkab051




2021-167824

2021




