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Cell processing capacity explored by expression limits of proteins
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In the process of expressing their functions, proteins undergo various
processes such as synthesis, folding, transport, and degradation. These processes are thought to
have different processing capacities, depending on the amount of resources devoted to them. However,

the processing capacity of intracellular processes has never been investigated before. In this
study, we identified the proteins that are processed by specific processes in budding yeast with the
highest critical expression levels by using the genetic tug-of-war method, which measures the
critical expression level of proteins, and protein quantification. By using these proteins as
indicator proteins, the ability to process intracellular processes, especially protein synthesis and
transport processes, was clarified.



gTOoOW

gTow

Saccharomyces cerevisiae

1. #leATOY VN7 BE'ROES

holism

Translation factors

“ Ribosome =&

Glycolysis L |
Chaperones "<~

and folding
catalysts

““““

’a <
TAFAYY FICE D BENMLEBBO 7OTFA—L, K
BORESEYVINVEOHKREEBERT . BEDEWHD
FEBEUERICEEBI N TWS,

F2. ZHEDEH : MEEDLIELES DEEA

SNV BREOBERRDOBE (KRM) T R
RENOELBZHRABZTOLR (BEF) OLE%
RT3, AARTR. HEDTOEATULESZ L
B29VNVEORAARENS. ZONEENZ
BR%, tRODY—7y NIBREEETH D,

700




100 H3. XAEOBANERASF— L

\ 2. 9V I EOER
TREDEE T
I
R <

« SDS-PAGE (&)
- BEOT (EX)

O O BA1YYR%E

(T (BT Enein

« GFP% 7" (#3%)
gTOWZ 52 2 1. BY Y INBERRE
Rz &g THEL T\ e % i

gTOWEIC L DR VNI BZRA L TRE L TWSHlilaZF
D, ZOMIEROENS VI VBORREEZR %,

3. [FTERERR
Y, (#@3%)

- 4 BEFO
BB (B3

2u ORI

Eguchi Y, Makanae K, Hasunuma T, Ishibashi Y, Kito K, Moriya H., Estimating the protein
burden limit of yeast cells by measuring the expression limits of glycolytic proteins.,
Elife. 2018 Aug 10;7. pii: e34595.

Gpml 15 Gpml

EGFP  Gpml
15

Mori Y, Yoshida Y, Satoh A, Moriya H., Development of an experimental method of
systematically estimating protein expression limits in HEK293 cells., Sci Rep. 2020
Mar 16;10(1):4798.

HEK293
EGFP

Moriya H., The expression level and cytotoxicity of green fluorescent protein are

modulated by an additional N-terminal sequence., AIMS Biophysics 2020, 7(2): 121-132
EGFP N

Saeki N, Eguchi Y, Kintaka R, Makanae K, Shichino Y, Iwasaki S, Kanno M, Kimura N,

Moriya H., N-terminal deletion of Swi3 created by the deletion of a dubious ORF YJL175W

mitigates protein burden effect in S. cerevisiae., Sci Rep. 2020 Jun 11;10(1):9500.

YJIL175W EGFP



Swi3 N

Kintaka R, Makanae K, Namba S, Kato H, Kito K, Ohnuki S, Ohya Y, Andrews BJ, Boone C,
Moriya H., Genetic profiling of protein burden and nuclear export overload., Elife.
2020 Nov 04;9:e54080

EGFP 3XEGFP,NES -3xEGFP
EGFP
3XEGFP NES-3xEGFP
3XEGFP

NES



8 8 2 8

Abe-Kanoh Naomi Kunisue Narumi Myojin Takumi Chino Ayako Munemasa Shintaro Murata 9

Yoshiyuki Satoh Ayano Moriya Hisao Nakamura Yoshimasa

Yeast screening system reveals the inhibitory mechanism of cancer cell proliferation by benzyl 2019

isothiocyanate through down-regulation of Misl2

Scientific Reports -
DOl

10.1038/s41598-019-45248-2

Mori Yoshihiro Yoshida Yuki Satoh Ayano Moriya Hisao 10

Development of an experimental method of systematically estimating protein expression limits in 2020

HEK293 cells

Scientific Reports -
DOl

10.1038/s41598-020-61646-3

Moriya Hisao Graduate School of Environmental and Life Sciences, Research Core for 7

Interdisciplinary Sciences, Okayama University

The expression level and cytotoxicity of green fluorescent protein are modulated by an 2020

additional N-terminal sequence

AIMS Biophysics 121 132
DOl

10.3934/biophy.2020010

Eguchi Yuichi Makanae Koji Hasunuma Tomohisa Ishibashi Yuko Kito Keiji Moriya Hisao 7

Estimating the protein burden limit of yeast cells by measuring the expression limits of 2018

glycolytic proteins

eLife e34595

DOl
10.7554/eLife.34595




Scharff-Poulsen Peter Moriya Hisao Johnston Mark 8

Genetic Analysis of Signal Generation by the Rgt2 Glucose Sensor of Saccharomyces cerevisiae 2018

G3 2685 2696
DOl

10.1534/93.118.200338

Kintaka Reiko Makanae Koji Namba Shotaro Kato Hisaaki Kito Keiji Ohnuki Shinsuke Ohya 9

Yoshikazu Andrews Brenda J Boone Charles Moriya Hisao

Genetic profiling of protein burden and nuclear export overload 2020

eLife €54080
DOl

10.7554/eLife.54080

Ishikawa Koji [Ishihara Akari Moriya Hisao 16

Exploring the Complexity of Protein-Level Dosage Compensation that Fine-Tunes Stoichiometry of 2020

Multiprotein Complexes

PLOS Genetics 1009091
DOl

10.1371/journal .pgen.1009091

Saeki Nozomu Eguchi Yuichi Kintaka Reiko Makanae Koji Shichino Yuichi Iwasaki Shintaro 10

Kanno Manabu Kimura Nobutada Moriya Hisao

N-terminal deletion of Swi3 created by the deletion of a dubious ORF YJL175W mitigates protein 2020

burden effect in S. cerevisiae

Scientific Reports 9500

DOl
10.1038/s41598-020-66307-z




16 2 8

21

2019

Charlie Boone

Genetic profiling of protein burden and nuclear export overload

ICYGMB 2019

2019

Systematic ldentification of Genes whose Overexpression Positively Affect Fitness in Various Environments

ICYGMB 2019

2019

91

2019




Systematic ldentification of Genes Whose Overexpression Works Adaptively Using the ADOPT System

The 20th International Conference on Systems Biology

2019

Defining harmful yeast oroteins by mesuring overexpression limits

2018 Yeast Genetics Meeting

2018

51

2018

TOW-Fu

41

2018




41

2018

Herbst Konrad Kirrmaier Daniel

Knop Michael

41

2018

22

2020

53

2020




53

2020

3XGFP

53

2020

43

2020

43

2020




https://tenure5.vbl.okayama-u.ac.jp/HWlab/

https://tenure5.vbl.okayama-u.ac.jp/HVM_blog/

(Kito Keiji)

(40345632)

(32682)




