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Based on the low immunogenicity streptavidin LISA314 we tried to make a monomer
of LISA314. Hydrophobic amino acids in the tetramer interfaces, or in the dimer interfaces were replaced
by Thr or Ser soluble amino acids. Also, 120Trp was replaced to Gly. Genes introducing these mutations
(with His tag) was artificially synthesized, and then LISA314 monomers were expressed in E. coli and
Bgrified. The binding affinity of the monomer with biotin was measured using a Biacore system, but

inding affinity was lost.

In order to explore the cause, we carried out molecular dynamics simulations in the monomer state. The
simulation suggested that the interaction between two amino acids that form a salt bridge is important
for biotin binding.



(D) SA
10-15
(2) SA
scFv  SA scFv-SA
-radio
-immunotherapy RIT
(©) SA
scFv-SA
scFv-SA
(1D sA
SA
LISA314
(2) LISA314
SA
SA
A

A LISA314
B SA

D LISA314
Loop4,5 Loop7,8
A B CD

A-G70
A-W120 D-G48
D-

A-W120

B-T114

LISA314

@
Studio

o
LISA314 C

Hisx6

O]

manogmer

Discovery

Hisx6

LISA314
LISA314

LISA314

LISA314

LISA314



®

T/ Y -RERERUESAORIRNT ¥ —F

“[€sv—msa | 6xHisTag

PELZI

T/ X —RERERIESAOFEIR

Reduend snd ol s Non Rssucad ns

BWEn
i

- - L L
LISA314
LISA314
LISA314
SA

LISA314

low immunogenic streptavidin-
biotin

Kawato T, Mizohata E, Meshizuka T, Doi
H, Kawamura T, Matsumura H, Yumura K,
Tsumoto K, Kodama T, Inoue T, Sugiyama
A.

Crystal structure of streptavidin
mutant with low immunogenisity.

J. Biosci Bioeng. 2015 Jun; 119(6):
642-7. Doi: 10.1016/ j.jbiosc. 2014.
10. 025.

Kawato T, Mizohata E, Shimizu Y,
Meshizuka T, Yamamoto T, Takasu N,
Matsuoka M, Matsumura H, Kodama T,
Kanai M, Doi H, Inoue T, Sugiyama A.
Structure-bsed design and synthesis
of a bivalent iminobiotin analog
showing strong affinity toward a low
immunogenic streptavidin mutant.
Biosci Biotechnol Biochem. 2015;
79(4):640-2. Doi: 10. 1080/ 09168451.
2014.991692.

Kawato T, Mizohata E, Shimizu Y,
Meshizuka T, Yamamoto T, Takasu N,
Matsuoka M, Matsumura H, Kodama T,
Kanai M, Doi H, Inoue T, Sugiyama A.
Structure-based design of a
streptavidin mutant specific for an
artificial biotin analogue.

J Biochem. 2015 Jun; 157(6): 467-75.
Doi: 10.1093/jh/mvv004.

Yamamoto T, Aoki K, Sugiyama A, Doi H,
Kodama T, Shimizu Y, Kanai M.

Design and synthesis of biotin
analogues reversibly binding with
streptavidin.

Chem Asian J. 2015 Apr; 10(4) 1071-8.
Doi: 10.1002/asia.201500120.

0



http://www.rcast.u-tokyo.ac. jp/research
/people/staff-doi hirofumi ja.html

@
DOI, Hirofumi

@
SUGIYAMA, Akira



