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P5 is a PDI family member involved in the ER qualitK control. We discovered
that P5 dimerizes via a unique adhesive motif contained in the N-terminal thioredoxin-like domain by
SAXS and crystallographic anaylyses. A monomeric P5 mutant with the impaired adhesive motif showed
structural instability and local unfolding. Disassembly of P5 to monomers compromised its ability to

inactivate IRE1l, one of ER stress sensor, via intermolecular disulfide bond reduction. Thus, the
leucine-valine adhesive motif supports structure and function of P5. Furthermore, the enzymatic
activity of P5-mediated oxidative folding is up-regulated by PDI, while the chaperone activity of P5

is stimulated by ERp72. Thus, we established molecular and mechanistic basis of P5-dependent
protein quality control system in the endoplasmic reticulum.
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AR/ NGB O —D/MaIRIZIE, BER B AESEER Y AT ADBFEET D, IF, FREHE
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(1) 25 P5 O EHAEIE RS

PS5 O&RMEEERAE RS T 5720, SAXS & X B E T 2 e b= FiEIc X, fif
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MOEERSE LTIE. PSBCHEEF 28 E LTHLNTWADR, FOFEEHE
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. e g _ DUBLUNYUBRED .
#&H U7z Leu/Val A [F 23N TICHE 45 EEEF— Back: C-capping

LR UTe, ZNOHEE ) % insilico HEET D . (ER) Zo0F 4L REAER AL L@, a, bh b
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DL EDRFIT 2021 4F Biology 78125 L7z,



11 11 5 8

Okumura, M.,* Kanemura, S.,# Matsusaki, M., # Kinoshita, M., # Saio, T., Ito, D., Hirayama, C., in press
Kumeta, H., Watabe, M., Amagai, Y., Lee, Y.H., Akiyama, S., and Inaba, K.*

A unique leucine-valine adhesive motif supports structure and function of protein disulfide 2021
isomerase P5 via dimerization

Structure in press
DOl

Hirayama, C., Machida, K., Noi, K., Murakawa, T., Okumura, M., Ogura, T., Imataka, H., and 4

Inaba, K*.

Distinct roles and actions of protein disulfide isomerase family enzymes in catalysis of co- 2021

translational disulfide bond formation

iScience 102296
DOI

Okada, S., Matsusaki, M., Okumura, M.,* and Muraoka, T.* 26

Conjugate of Thiol and Guanidyl Units with Oligoethylene Glycol Linkage for Manipulation of 2021

Oxidative Protein Folding

molecules 879
DOI

Kanemura, S, Matsusaki, M, Inaba, K, and Okumura, M.* 21

PDI Family Members as Guides for Client Folding and Assembly 2020

Int. J. Mol. Sci. E9351

DOl




Okumura M, Noi K, and Inaba K*

66

Visualization of structural dynamics of protein disulfide isomerase enzymes in catalysis of 2021

oxidative folding and reductive unfolding

Current Opinion in Structural Biology 49 - 57
DOl

Ninagawa S*, Tada S,# Okumura M,# Inoguchi K,# Kinoshita M, Kanemura S, Imami K, Umezawa H, 9

Ishikawa T, Okada T, Mackin R, Torii S, Ishihama Y, Inaba K, Anazawa T, Nagamine T, Mori K*

Antipsychotic olanzapine-induced misfolding of proinsulin in the ER accounts for atypical 2020

development of diabetes

eLife 60970
DOl

Kanemura S., Sofia E., Hirai N., Okumura M., Kadokura H., and Inaba K.* 295

Biochemical characterization of ER-resident peroxidases, GPx7 and GPx8, reveals their different 2020

and regulated oxidative activities

JOURNAL OF BIOLOGICAL CHEMISTRY

12772 - 12785

DOl

Saio T*, Okumura M, Lee Y.H* 24
Solution NMR for investigation of liquid-liquid phase separation 2020
JKMRS 47 - 52

DOl




Lin Y, Sahoo BR, Ozawa D, Kinoshita M, Kang J, Lim MH, Okumura M, Huh YH, Moon E, Jang JH, Lee 27

HJ, Ryu KY, Ham S, Won HS, Ryu KS, Sugiki T, Bang JK, Hoe HS, Fujiwara T, Ramamoorthy A, Lee YH

Diverse Structural Conversion and Aggregation Pathways of Alzheimer®s Amyloid-f (1-40) 2019

ACS nano 8766 - 8783
DOI

10.1021/acsnano.9b01578.

Okumura M, Noi K, Kanemura S, Kinoshita M, Saio T, Inoue Y, Hikima T, Akiyama S, Ogura T, Inaba 15

K.

Dynamic assembly of protein disulfide isomerase in catalysis of oxidative protein folding 2019

Nature Chemical Biology 499 - 509
DOI

10.1038/s41589-019-0268-8.

Matsusaki M, Kanemura S, Kinoshita M, Lee YH, Inaba K, Okumura M. 1864

The Protein Disulfide Isomerase Family: from proteostasis to pathogenesis. 2020

Biochim Biophys Acta Gen Subj. 129338

DOl
10.1016/j .bbagen.2019.04.003.

20 12 6

web

2020




web

2020

Masaki Okumura

Direct observation of actions of Protein Disulfide Isomerase in the catalysis of oxidative folding

KBSI seminar

2020

PDI

2019

PDI P5

42

2019




PDI

42

2019

2019

2019

2019

Motonori Matsusaki, Shunsuke Okada, Kenji Inaba, Takahiro Muraoka, Masaki Okumura

Coupling effects of thiol and urea-type groups for promotion of oxidative folding

International symposium on unfolded proteins, protein folding, and disease-causing aggregation, Korea

2019




Masaki Okumura

Structural insights into the protein homeostasis mechanism in the endoplasmic reticulum

International symposium on unfolded proteins, protein folding, and disease-causing aggregation, Korea

2019

92

2019

PDI B 2-microglubulin

92

2019

PDI family

92

2019




PDI

92

2019

Understanding the mechanism by PDI family control proteostasis

92

2019

Masaki Okumura

Structures and functions of PDI family members involved in proteostasis

University of Glasgow, UK

2019

PDI

2019




2019

Motonori Matsusaki, Shunsuke Okada, Kenta Arai, Yuji Hidaka, Kenji Inaba, Takahiro Muraoka, Masaki Okumura

Newly developedthiol-disulfide exchange agent,guanidino-thiol

14th ER redox club meeting, Herrsching am Ammersee, Germany

2019

Masaki Okumura, Kentaro Noi, Shingo Kanemura, Misaki Kinoshita, Tomohide Saio, Yuichi Inoue, Takaaki Hikima, Shuji Akiyama,
Teru Ogura, Kenji Inaba

Dynamic assembly/disassembly of Protein Disulfide Isomerase during the catalysis of oxidative protein folding

14th ER redox club meeting, Herrsching am Ammersee, Germany

2019

2020

MHC




2020

PDI

2020

2019

2019

100517

2020







