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Rational design of DyP type peroxidase based on the topology
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DyP-type peroxidase is a novel peroxidase family, which was defined in 2007.
Therefore, we had little known its physiological function and structure. In this study, we tried
to solve the relationship between its structure and function. Interestingly, DyP-type peroxidase
family has been found to be devided to 3 classes, that is classes P, | and V based on strucutral
based homology alignment. Moreover, each class must be evolved independently from different origin.
It suggests that some of proteins as well as DyP-type peroxidase family also do convergent
evolution as some organisms.

DyP DyP



DyP
a)
b)

a)

b)DyP

DyP

DyP

DyP

DyP

DyP

Streptomyces
avermitilis DyP
DyP
DyP
MATLAS
Streptomyces avermitilis DyP
Streptomyeces lividans
DyP
A, B, C,D
4 P, I,V 3
P, 1,V
S. avermitilis
4 DyP
SaDyP1
SaDyP4
SaDyP2
SaDyP1 V SaDyP3 SaDyP4



Streptomyces
lividans SaDyP2 SaDyP1
a 4GS1
4GT2
4GRC ClassV
Class | DyP (3AFV)
YedB(3072)
Ajpl (4AU9)
DyP2 (4G2C)
Class P
TyrA (211Z) AnaPX (5C2l)
0.2
BtDyP (2GVK) —

4aGu7

ClassP ClassV

Class |
B1 EEEEREEICLADYPEALA
XU HF—FOH LT T A5, IBY FAC
EDILY F AV B SND Z EBELME
poiz,

Y,
SaDyP4

SaDyP3

SaDyP1 4

X2 2FAP, I, VILET D
REE)RDYPEIAIV A F o 5 —
E\Z 2 B, EH10FEEO—iEELED
i —‘Eh &, EseqDF oVl

w7, 75 ALMDEseqid N FE ik
BIDEI-1225, 27 F AV DEseq
IZEV-10 BIEBIZF v R v
Laz,

1)

2)

3)

1)

2)

3)

4)

Streptomyces DyP

DyP

3
K. Sugawara, Y. Nishihashi, T. Narioka,
T. Yoshida, M. Morita, Y. Sugano
Characterization of a novel DyP-type
peroxidase from Streptomyces
avermitilis. J. Biosci. Bioeng. 123,
425-430, 2017.

T. Yoshida, HJ Ogola, Y. Amano, T.
Hisabori, H. Ashida, Y. Sawa, H. Tsuge,
Y. Sugano Anabaena sp. DyP-type
peroxidase is a tetramer consisting of
two asymmetric dimers. Proteins 84,
31-42, 2016.

T. Yoshida, Y. Sugano A structural
and functional perspective of DyP-type
peroxidase family. Arch. Biochem
Biophys. 574, 49-55, 2015.

8
M. Shinoda, A. Imamura, T. Yoshida, K.
Sugawara, Y. Sugano Perspective of an
electron transfer route of DyP from
Bjerkandera adusta Dec 1. ComBio 2017

Bjerkandera adusta DyP
2016
Streptomyces avermitilis DyP
2016
2016



5) ’ b t]

, Bjerkandera

adusta Dec 1 DyP
2016

6) , , .
Streptomyces avermitilis
DyP
2016

7) Y. Sugano, T. Yoshida An improved
classification of DyP-type peroxidase
family accelerates the research of the
family. FEMS Congress 2015.

8 _ DyP
2015

http://mcm-www . jwu.ac. jp/~ysugano/

@
SUGANO Yasushi
90282855
@
©)
TSUGE Hideaki
40299342
“)

YOSHIDA Toru

130724546



