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Structural and functional analysis of Uro—adherence factor A (UafA)

from Staphylococcus saprophyticus
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e RO EE  (330) : Pathogenic bacteria express several cell wall—-anchored proteins
to adhere to the surface of host cell, whereas Staphylococcus saprophyticus, a uropathogen
involved in urinary tract infection of young females, possesses a unique cell
wall-anchored protein, UafA. In this study, we investigated the adhesion mechanism of

UafA by structure analysis and biochemical assay.

AT IR AERH
(EHHAL : 1)
[ERESENN SR & &t

2009 4F 1, 500, 000 450, 000 1, 950, 000
2010 4FJE 1, 000, 000 300, 000 1, 300, 000
2011 4R 900, 000 270, 000 1, 170, 000

R

T
&t 3, 400, 000 1, 020, 000 4, 420, 000

Moo 8y - AW

P 053 F - #iH - AR - EEMEE

XU K0 BT, SIESARNT, T 1 R

1. WFFEBRAE 4 FI D 5t

JEME T R o BRI 13 R B YR IE 0 = 32 722 JRUA
HTH Y, BAELMEDREEYE D 15%FLE
NEMET FUREICI VB SRR ST
5. [ZhED 60%LL Eas—421 1 [HLA FR B

JRGEZRIET D] LWV ORI E2FET 5 L,

JEPET R o BRI B3 B JERE AR ZE 134 0
EHEOBWLDOTHDHEWVWZ D, BEDEZ
7, FAIMPER OBEM: 7 R 7 BRE IR S N

TELT, WBRICIIHTEMENRAERTH DN,

EPET | BRI, SEAIMMERROHBUC LY

ML > TWDHHEAT B Y KRE O
BHETHY, MAT, HET FUKE L R
(DAY OB F 2 Y AT RENICR S
TWHZEaEZDL L, FAIMPERA HILS
LAREVEIZ RIS E A DD, MEE T v
N7 VA 7T D AN QA IOV T DR
M7 R 21585 2 L, o THEQRPRET
b5,

R MERE 25 e 9~ D B%, A A Mg ~o
A TG DA 2 IR TET D Bl fe &
%%, 7 RUREEOMEZ, MR



BT 5fx OEERTFERELZHWTH R
NMERRICEE T 5. BERFEAEIIWT
H C Kyl LPXTG &9 B F— 7 EH &
O, ZOMFNEF T HEAEIL sortase &
WO EAE O E I LD MR g S
SN TR EICIRRESND. BT R UEk
HREDMDT RUREIXZ D X 5 2nEs
K% 20 RREATLHOICRIL, 7 L
Hrof R, BT RO RE I 1 FEOEE
Kl (uro—adherence factor A; UafA & W&)
LOMEELZZWZ LS NT o7, Zh
I, IREEE WL S IR VEENT 5 i ls 72 B
BTICBWT, BT RYERED UafA O
ZHWTH R FHIRICEST D 2 & 2R
T 5.

KIEKRE W TZEBR S, UafA BNE A b
MR A~DEEBEIIMEATHDZ ENRREINT
WZDS, E DT OV TOREIL R D
ST, HEZE OO L—71F, Uafh 2R A
N O A7 HFRMERICHBE AT D2 &
ZEHE LTV, UafA X N Kigns o7
AT R, HERE R A A > (N1, N2, N3, B),
T X AREYEREE, LPXTG EF—7 L\ H %
D RAALUDORERINDN, Fix D KA
A VEAE O MERGEE STEE OIS, N2,
N3, B RAA VDFERICHAETHDZ END
Mo TUNT-., F72, N2-N3-B KX A »DIESy
FRREDSLARREE XD » TV, T4 AF
— X =L TWAHEIENE <, FFIZB RAA
WZHOWTHE, PoREN ML —XATE T
Motz

2. WO HB

AHFZETIE, FRIMER~DFE A2 7 UafA
D N2-N3-B RA A CHER L, FONAREE
ESTRREETIRET S Z L2k, BT R
T ER & O JR B~ O G AAE & SER AR AT T
HZLHEAELE, FLT, UafA 1Tk o T
BERR SN D M T RO ERE O R ~DHE
M2 BRI L~V TR+ 2 L 2 BiE
L7z

3. WrgED HikE

N2-N3-B KA A & KRIBEBIRICLD,
AAEMES - L CRERILSYE, lixnrn
< "I 74— X OB LU b Sm
IO A7 ) —=2 7%y b &EFAWTT
VY, XOBRIET T — 2 IR R e i i 5% U
L7, fEdmAE T 3o FiEIEIC I D 1T-
7o, Flo, FAALUREIERELZHL, £
D AR IMERAE B1EME % FFAM L 7=

4. WFIEEE

N KD 7 ¥ 7V A RIESHE D
Z LTk, N2-N3-B R A A O IKHEE %
1.5A D fRRECIRET HZ LICBI L. =
T XV, UafA ORERE R A A DT _RCOMHE

WOWERH LMo (K1), Eoze
MIRECTRE L2 L OREE 2 Heiie U 7= 5,
N3-B RAA LD Y v F— N FelpE 5 I,
B RAA U OMKMELENELRD Z ENbo
72. £z, B RAA L OEEIIMOESERN T
CHULEEBEEZALTWDZ ERNDbho
2. MoOEERF LDl EIT 28 25,
HEIMEEOERNBO LN, ZOHDIL,
N2-N3 R A A & HNCirE L TWe, &
7=, ZOESITIE, HV LA FUBREAL
TWe. RAA R FBRZ T H
5%, B KA A 2V RMIEREE STE M IC B 7
HEZHES Z L RNbroT-. U LEoRE2%E
Z B8, UafA 25, N2-N3 KA A O[T,
N3-B DU v I—ZHNTUH U FEMHAL
72%, B AL EHNT, 2 2HOU v
R EREETDEND 2D Y H v FER
WETANREINT (X 2).

X 1. UafA-N2-N3-B F A A > Ok
(fk : N2, ALY N3, R :B KA AY)

Ligand 1
e DTN

Ligand 2

Bl 2. MEINTY T FREE

5. ERRERLE
(RFFEAREES . WFSE 003 M ONHLEERFZE 3 12
=Y

UEaamsg) G114

1. Keitaro Yamashita, Yuka Kawai,
Yoshikazu Tanaka, Nagisa Hirano, Jun
Kaneko, Noriko Tomita, Makoto Ohta,
Yoshiyuki Kamio, Min Yao, and Isao




Crystal Structure of the
of Staphylococcal
v ~hemolysin Reveals the f -barrel
Pore Formation Mechanism by Two
Components, Proceedings of the
National Academy of Sciences of the
United States of America #Hif, 108,
2011, 17314-17319

Tanaka,

Octameric Pore

Futao Yu, Yoshikazu Tanaka, Keitaro

Yamashita, Takeo Suzuki, Akiyoshi
Nakamura, Nagisa Hirano, Tsutomu
Suzuki, Min Yao, and Isao Tanaka,

Molecular basis of dihydrouridine
formation on tRNA. Proceedings of the
National Academy of Sciences of the
United States of America, ZZiA 108,
2011, 19593-19598

Eriko Matsuoka, Yoshikazu Tanaka,
Makoto Kuroda, Yuko Shouji, Toshiko
Ohta, Isao Tanaka, and Min Yao,
Crystal structure of the functional
region of Uro—adherence factor A
(UafA) from Staphylococcus
saprophyticus reveals participation
of the B domain in ligand binding.

&R A . 20,

Protein Science
2011, 406-416

Nuemket Nipawan, Yoshikazu Tanaka,
Kentaro Tsukamoto, Takao Tsuji, Keiji
Nakamura, Shunji Kozaki, Min Yao, and
Isao Tanaka, Structural and
Mutational Analyses of the Receptor
Binding Domain of Botulinum D/C
Mosaic Neurotoxin: Insight into the
Ganglioside Binding Mechanism.
Biochemical and Biophysical Research

Communications, #r @t A 411, 2011,
433-439

Futao Yu, Yoshikazu Tanaka, Shiho
Yamamoto, Akiyoshi Nakamura,

Shunsuke Kita, Nagisa Hirano, Isao
Tanaka, and Min Yao, Crystallization
and preliminary X-ray
crystallographic analysis of
dihydrouridine synthase from Thermus
thermophilus and its complex with
tRNA. Acta Crystallographica Section

F #&3A F67, 2011, 685-688

Yoshikazu Tanaka, Nagisa Hirano, Jun
Kaneko, Yoshiyuki Kamio, Min Yao, and
Isao Tanaka,

2-Methyl-2, 4-pentanediol induces

1

(=

spontaneous assembly of
staphylococcal alpha-hemolysin into

heptameric pore structure, Potein

Science e 20, 2011,
448-456

2R G1214F)

Yoshikazu Tanaka, Keitaro Yamashita,

Yuka Kawai, Jun Kaneko, Noriko Tomita,
Makato Ohta, Yoshiyuki Kamio, Min Yao,
and Isao Tanaka, Crystal structure of
pore—forming toxin from
Staphylococcus aureus — An example of
the utility of crystal structure
analysis - Japan—Australia
Symposium on Plant Sciences for
Agriculture (JAS2012), 20124 1 H 20
H, AdcimE R (FLig)

Yoshikazu Tanaka, Keitaro Yamashita,

Yuka Kawai, Nagisa Hirano, Jun Kaneko,
Noriko Tomita, Makato Ohta, Yoshiyuki

Kamio, Min Yao, and Isao Tanaka,
Crystal Structure of the Octameric
Pore of Staphylococcal
gamma—hemolysin, The Eighth

International Conference on Flow
Dynamics (ICFD2011), 2011 411 A 10
H , m7XAaRY %2 AlE (e
)

WP ER, ¥ FUBREHEEREA
B Ebh OIS ICRET 50122, H A L
T AL L T R T e ALK 2,

201149 A 17 H, HALKZF: (e

Yoshikazu Tanaka, Futao Yu, Keitaro
Yamashita, Akiyoshi Nakamura, Takeo
Suzuki, Tsutomu Suzuki, Min Yao, and
Isao Tanaka, Crystal structure of
dihydrouridine synthase in complex
with RNA reveals its tRNA recognition
and reaction mechanisms, The 16th
Annual Meeting of the RNA Society
(Kyoto), 2011 46 H 17 H, [E 7 HBE
PRt CRUERnT)

Yoshikazu Tanaka, Shiori Yamagata, Yu
Kitago, Yoko Yamada, Sarin Chimnaronk,
Min Yao, and Isao Tanaka RNA
binding mechanism of Thil deduced
from structural and binding analyses
of a minimal RNA ligand, Asian
Crystallographic Association

2010410 A 31 H-11 H 3 A, Busan,
Korea




H B o R4y RNA Dk LA IS AT
MHHEE ST tRNA F A USRS
Thil @ tRNA FBGMERE, UM R YT
2, 2010429 A 9-11 A, Z&iga A L

w7V (R

(X&) o)

(PE &R EEAE)
Ok (Gt o 1)

LW
FE
HEFIZ -
TEEH -
o
HFEFH B .
ERNS DR

ORI (G0 )

LW
FE
HEFIZ -
TEEH -
o
BAHFHHE
ERNS DR

(£ Dfth)
S W
http://altair. sci. hokudai. ac. jp/g6/

6. WFITALAE
(D) WFgefs

Hd  EF0 (TANAKA YOSHIKAZU)
ALHEE K - IR FeRERS - FRTBh 2L
W& T« 20374225

(2) 7Sy i
s L

(3) ELEEMF I E
BALAP




