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The purpose of this study is to synthesize the adhesive nanofiber protein
AtaA on Acinetobacter sp. Tol 5 cells inside the liposome and grow it on the surface. We constructed
a gene of shortened ataA which folds correctly without compromising the basic structure of AtaA and
confirmed the synthesis of polypeptide chain in a cell-free protein synthesis system. Next, the
reduced ataA gene was expressed inside the cell-sized giant single lamellar liposome, and synthesis
of the shortened AtaA protein and presentation of liposome surface layer were attempted. Flow
cytometry showed the possibility that a trace amount of the shortened AtaA fluorescently labeled by
the antibody was displayed on the liposome surface, but it was not a level that could be said to be

definitely presented.



Acinetobacter Tol 5 Hori etal.

J. Chem. Eng. JPN. 2001
Ishii, Hori et. al. Appl.
Environ. Microbiol. 2004 Highlighted 2)

TAA
Ishikawa,

Hori et al. PLoS ONE. 2012 1

AtaA  ATP
©

B
Q)

N
AtaA

ataA

Ishikawa, Hori et al. Biotechnol.
Bioeng. 2013 Spotlighted; 5261775

2
=S

nm

AtaA
AFM

TEM

AtaA

AtaA

3)

AtaA

AtaA

DNA
ataA

AtaA

2

S,

SNAP

1) AtaA
3630

AtaA

AtaA

AtaA

W2

SNAP

AtaA

ataA

ataA

ii Centrifugation

IS: Inner solution
OS: Outer solution

GUV
() W/O
(09)
GUV
AtaA
AtaA

AtaA



1) AtaA
AtaA
N
C C
4
N
His
AtaA
AtaA

1 300 600

N N
C
™
AtaA
354_4kDa  AtaA
139.6kDa

900 1200 1500 1800 2100 2400 2700 3000 3300 3600

f.:ﬂ LM [ IIU mmmsmsma }m E-EEID mm@

Nhead

4 AtaA

2)

AtaA

AtaA
354kDa

Nstalk

TAA

Chead Cstalk1
™

AtaA

AtaA

3)

IFD059
Heat

460 —|
2687

17145 R X
117
71

a-TM

AtaA

™

196G

4)
AtaA

Chead C

ataA

(kDa)
1236 -

1048 |

720 |
9.

480 —|

242

146 -

66 —

SDS-PAGE

PAGE

EmrE

Alexab647

Alexa488
Alexa488

EmrE
AtaA

SNAP

NheadNstalk (NhNs)-AtaA

AtaA-SNAP
SNAP
CD
DLS

GCN4-
C SNAP
NhNs-AtaA
SNAP

NhNs
AtaA

1 MDa



NhNs-AtaA-SNAP
BG

AtaA
AtaA

DLS
AtaA

AtaA
6 AtaA

6 AtaA

4)
AtaA

AtaA

1.

3
K. Noba, M. Ishikawa, A. Uyeda, T.

Watanabe, T. Hohsaka, S. Yoshimoto, T.
Matsuura, and K. Hori; Bottom-up
creation of an artificial cell covered
with the adhesive bacterionanofiber
protein AtaA, J. Am. Chem. Soc. 141,

(2019), 19058-19066.

M. Ishikawa, S. Yoshimoto, A. Hayashi,
J. Kanie and K. Hori; Discovery of a
novel periplasmic protein that forms
a complex  with a  trimeric
autotransporter adhesin and
peptidoglycan, Mol. Microbiol. 101
(2016), 394-410,

; ’ 94’
(2016), 701-703,

AtaA

R&D 2016. 12. 9
K. Hori, S. Yoshimoto, M. Ishikawa,
TpgA, a new peptidoglycan-binding
protein forming a complex of the
unique Acinetobacter trimeric
autotransporter adhesin AtaA,1st Zing
Protein Secretion in Bacteria
Conference, 2016. 11. 9-12, Tampa, USA
Furuichi, K. lzumitani, K. Hori; Flow
cell analysis of the process of
bacterial cell adhesion mediated by
the adhesive nanofiber protein AtaA
under shear stress, FEMS 6th Congress
of European Microbiologists,
Maastricht, The Netherlands,
2015.6.7-11
K. Hori, S. Yoshimoto, Y. Furuichi ;
Microscopic analysis of the process of
bacterial cell adhesion and
autoagglutination mediated by the
adhesive nanofiber protein AtaA, FEMS
6th Congress of European
Microbiologists, Maastricht, The
Netherlands, 2015.6.7-11

NORSHARIFFUDIN Nurizzah
LUPAS Andrei LINKE Dirk, HARTMANN
Marcus
AtaA
C
95



2015.3.26-29

6. AtaA
80
2015. 3. 19-21
7. AtaA
80
2015. 3. 19-21

8. Y. Furuichi, K. lzumitani, S.
Yoshimoto, K. Hori; The time profile
of cell adhesion of the highly
adhesive bacterium Acinetobacter sp.
Tol5, 1CAR2014, Madrid, Spain,
2014.10.1-3.

9.

AtaA

66

2014.9.9-11
10.
. AtaA
46
) 2014.9.9-11

http://ww.nubio.nagoya-u.ac. jp/nubio2/

index.html
(¢D)
HORI Katsutoshi
50302956
@

MATSURA Tomoaki

50362653



