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Elucidation of biolo?ical functions of LEA proteins as a desiccation protectant and
their industrial application

Sakurai, Minoru
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We investigated biological functions of a LEA peptide that has two tandem repeat
of the 11-mer motif characteristic of late embryogenesis abundant protein found in anhydrobitic
organisms. It was shown that this peptide acts well as a desiccation protectant: it can suppress
desiccation-induced protein aggregation and liposome fusion.

LEA LEA MD



70

17

LEA

Kikawada et al., Bicochem. Biophys.
Res. Comm., 348, 56, 2006

11 (AKDGTK
EKAGE)
LEA

LEA

LEA

LEA

LEA
LEA

LEA
LEA
LEA
1)
N
LEA
2)
LEA —
1)
LEA
25
340 nm

LEA

(quartz cell
microbalance; QCM)

QCM “ 27 MHz
N
LEA
LEA
all-atom MD
. LEA
50A
MD
LEA



MD
AMBER
GROMACS

small unilamellar

vesicle (SUV) giant vesicle (GV)

— LEA
SUV
POPC extruder
100 nm SUV LEA
—
400 nm
N
( )
SUV LEA
FTIR vP=0
vC=0
vCH2
DSC
LEA
SUV
10 pm
GUV GV

, Dimitrov & Angelova, Progr Colloid &
Polymer Sci., 73,48-56 (1987)

SUV LEA
—
POPC LEA
MD
LEA
NPT
LEA

GROMOS GROMOS

1)

LEA
AavLEA1
LEA

AavLEA1

pl
AavLEA1 pl
4 pl 9
pl HybD
AavLEA
HybD
LEA HybD
LEA pl 7
pH7
PvLEA-22
QCM
HybD
LEA AavLEA
LEA
LEA
(k1) (k1)
LEA HybD
LEA kD
= 4.23x104 (M), 6.00x10°6(M)
LEA
AavLEA1 kD = 2.32x107(M)
ki, k
AavLEA1
1
AavLEA1

HybD_AavLEA1

pl

LEA 100 ns



MD

48
45 LEA
LEA
LEA
36-48 90-105
Arg LEA
Asp Glu
Arg
G3LEA
G3LEA
G3LEA
LEA HybD
MD
47
LEA
HybD
HybD Glu Asp G3LEA
Lys
G3LEA
HybD
HybD
G3LEA
G3LEA
2)
SUV LEA

POPC

LEA
LEA
POPC
0.7 LEA
60
LEA
FTIR
CH2 v[CH2]
LEA
POPC
1280 1210cm't P=0
v[P=0]
1261cm™ LEA
15 20 cm?
POPC
v[CH2]
GV
45 u m
GV
LEA
LEA GV
LEA 5 mM
20 mM
LEA 5
mM 1.4 mg 20mM 1.3
mg LEA
GV
MD 100 ns
LEA



5ns
LEA 5 LEA
LEA
LEA
Lys
Lys
Lys
. 2.8
A
LEA
Lys
LEA
Lys
3)
LEA
LEA
LEA
LEA

Co

- " 3€
LEA peptide| ﬁ Drying] " Rehydration #m
— - — = = =
00 | 04 O
O S

/g 7
Membrane % i A
> 5

12
1) T. Furuki, M. Sakurai, Group 3 LEA

2)

3)

4)

5)

6)

7)

8)

9)

10)

protein  model peptides protect
liposomes during desiccation, Biochim.
Biophys. Acta, 1838, 2757-2766 (2014).
dx.doi.org/10.1016/j.bbamem.2014.07.0
09

MD G3LEA

, 60, 89-92
(2014).
http://ci.nii.ac.jp/naid/110009878791
T. Furuki, M. Sakurai, Protective
Effect of Group3 LEA Model Peptides
on  Desiccation-induced  Liposome
Fusion, , 60, 153-157
(2014).
http://ci.nii.ac.jp/naid/110009878792
T. Furuki, M. Sakurai, Structural and
Functional Studies on Model Peptides
for Group-3 Late Embryogenesis
Abundant Proteins, ,
59, 1, 51-59 (2013).
http://ci.nii.ac.jp/naid/110009612768

Group3LEA

, 59, ,95-99 (2013).
http://ci.nii.ac.jp/naid/110009662022

_ Group3LEA

,59,,101-105 (2013).
http://ci.nii.ac.jp/naid/110009662023
, 3LEA

59, 127-131 (2013).
http://ci.nii.ac.jp/naid/11000966202

R. Hatanaka, Y. Hagiwara-Komoda, T.
Furuki, Y. Kanamori, M. Fujita, R.
Cornette, M. Sakurai, T. Okuda, T.
Kikawada, An abundant LEA protein
in the anhydrobiotic midge, PvLEA4,
acts as a molecular shield by limiting
growth  of aggregating  protein
particlesInsect Biochem. Mol. Biol., 43,
1055-1067 (2013).
dx.doi.org/10.1016/j.ibmb.2013.08.004
T. Furuki, T. Shimizu, S. Chakrabortee,
K.Yamakawa, R. Hatanaka,T.
Takahashi, T. Kikawada, T. Okuda, H.
Mihara, A. Tunnacliffe, M. Sakurai
Effects of Group 3 LEA protein model
peptides on desiccation-induced
protein aggregation Biochim. Biophys.
Acta, 1824, 891-897 (2012).

doi: 10.1016/j.bbapap.2012.04.013.



58, 41-51 (2012).
http://ci.nii.ac.jp/naid/110009457807
11) T. Furuki, M. Sakurai, Protective effect
of model peptide for group-3 late
embryogenesis abundant proteins on
desiccation-induced damage of
liposomes, , b8,

153-157 (2012).
http://ci.nii.ac.jp/naid/110009612929

11
1) ,
LEA

59
, 2014 6 28-29

2) , ; ;

Group3LEA
59
, 2014 6 28-29

3) T. Furuki, M. Sakurai, A role of group-3

LEA model peptides as IDPs.
Protective effects on
desiccation-induced liposome fusion
52 , 2014 9
25-27
4) , -
3
58

, 2013 6 22-23

5) T. Furuki, T. Watanabe, M. Sakurai
Anti-aggregation Effects on Liposomes
during Desiccation by Model Peptides
of Group-3 LEA Proteins 51

,2013 10 28-30

LEA
NIAS
International Seminar for Cryobiology
and Cryotechnology 2012 5 31

7
LEA

57 2012 6 1

8) T. Furuki, M. Sakurai, Structural and
Functional Studies on Model Peptides
for Group-3 Late Embryogenesis
Abundant Proteins, 57

2012 5 31

9) T Furuki, M. Sakurai, Effects of model
peptides for late embryogenesis

abundant (LEA) proteins on the
thermal properties of liposomes 50
2012 9 22

2012-117616
2012 5

http://ww.bio.titech.ac. jp/laboratory/
sakurai/index.html

o
SAKURAI MINORU
50162342

@

®

KI1KAWADA TAKAHIRO

60414900
(SHIRAKASHI RYO)

80292754



