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7' Z LEVEELERITE Pseudoalteromonas piscicida O-7 #ki%, FF U 1#E FICB W T, 4 FE
HOXFF—¥, SEEON-TEF AL Va2 —FPBIO 2 EED YT 7 —t%
PEAEL, ¥F 0% N-TEF LI a2 (GINAIZ £ THMET S Z LA SN LT
%, #ir, Hlumina ££0> Genome Analyzer % FHVNT, O-7 BED 7 ) MENT 24T o T2 5 F, B
7212 2 FEEA D X T —E(ChiE, ChiF)}s X O'N-7EF /L7 )L a4 I =& —+¥(GIcNAcase D)
BT MFIET D 2 & 2587, ChiE %, ChiA EMHEMEDE VT 7 2 U —18 [ZE T S fil
BER A A 2. BEXOZEO CRERMNIC 2 >0 PKD fEIK & 2 S0 F o #EA fEI(ChtBD) 2 &
T 5575 95.6 kDa DRIERKZ X7 L L Ca— R Tz, £7-. chiE &z 1D 19
Y Byiikic, 2 >0 ChtBD 2 F T 56X F U fia# o7 N7 B (Cbp2) Z =2 — NJ 5 ORF ik
HHNTz, XHIZ, ChiF L, 77 IV —19 I T AL KA1 BXOZD C Kl
(ZHEREAR FnEIk & ChBD fEIk 2 A9 5 /3 7-&53.1 kDa DHIBR A X X/ L L Ta— KX
T, —7. GletNAcase D 1%, ¥ 7T A_TF RKEHFL, 77 I U —20IZ)F T % bl
BHI N D 72 5 455 88.7 kDa DRIEMMA X L X7 L L Ca— FE&R T, kiZ, Zhb
Bn T DG REIZOWVW TR L2 & 24, GleNAc 777E FC ChiE 3 X OY Chp2 & fs 17
B, BEEPHICBOT 2442, GleNAcase D & fnFI3EEIT. T X COEEFYIZB W
T30 f5ICHE R L=, & 512, ChiE, ChiF, Chp2 35 X O} GlcNAcase D ® % F » J3fif /125
FHRENEZH LT EAMT, FNOX UV BEOERBREME LT, 5%, #nb
& N BOATFRE X OEER FRRE I DWW TRRETT 5,

WFERR OEEE (330) -

We have clarified that four chitinases (ChiA, ChiB, ChiC, and ChiD), three
B-N-acetylglucosaminidases (GIcNAcases A, B, and C), a transglycosylative enzyme (Hex99), a
chitin-binding protein (Cbpl), and two proteases (AprlV and Mprlll) are involved in chitin
degradation of the marine bacterium, Pseudoalteromonas piscicida strain O-7. Recently, the
genome analysis of strain O-7 was performed by Illumina Genome Analyzer. The homology search
indicated that there are additional chitinase-,  chitin-binding  protein-,  and
N-acetylglucosaminidase-encoding genes in the genome. Real-time quantitative PCR analyses
demonstrated that the expression of these genes was induced by the presence of GICNAc. The
proteins were produced in E. coli BL21 (DE3) and purified with Ni Sepharose Fast Flow (GE
Healthcare).
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FF 0%, MERETELTD—RIZRNTS
SFET HHAM AR A, A~ A TH D,
Fxlx, ¥FORFIMAZBRIC, fixoD
APEEZ R T X T A4 U IhE 72 5 ONS N-
TEFNANT NP I (GleNAC) DRI
FER/EPER HER L. MBIEATEE Alteromonas sp.
O-7 BE72 & DNTAF BAVPE L # B Streptomyces
thermoviolaceus OPC-520 k% IV T ¥ F 2%y
MRS BT DF9E 51T > T\ D, BEERREE
Alteromonas sp. O-7 #£(HL7E Pseudoalteromonas
piscicida O-7 Bk & [RI/E) X, FF AFETIZEH
WTCHIRAMC 4 RO X F— ., B L O
Jaghie, <~V 77 XL A N T TALIZE
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FRICIZERER G L2V, KIRFF o DRk
2RI ERGR L, T —EBIEE A
EHDLXTURA RAAL L EHT D88
vt rarr BBl A urarTy
— BN, KEOXF U oRICEET L2 &
iRl —J7, HEWERRRE Streptomyces
thermoviolaceus OPC-520 #ki%, *F U fF/EF
WCBWT4EEOX T F—EB IO 2BED
B-N-7EF /7 at I =4 —EE s
HWT D, TNHOERIL, WTbEWE
B, BAVZEMZ R L, EIEEREN
Z LB, GIeNAC 72 & DR 7R A PE
Wi LT B,

2. WEOBE®
HELEHTTEE Alteromonas sp. O-7 k72 & TN 4F

B OPE i B B Streptomyces  thermoviolaceus
OPC-520 #k % E7 VI & LTV, OB

WA, WEEME,
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TWNWBEDN?2 ., QF F 5 REY (GleNAc
BXOXTFT AU TP Oz OMHr, ©
X F o REEY OB B 5T AR
DOFFEB L ORE|], @FF ik, wWikh
BELORERICE G T 58 s 758 BLH Firk
., BXOGORMLFEM L LT GleNAc 1 &
O T2 A U RO B SE 4R PE Bl 0 B R 45
Z BN 21T - 72,

3. WDk

Alteromonas sp. O-7 £k @ & /3 fitkts
(ZBA G- % & LN % MR ST %
H AT Illumina £ Genome Analyzer % Fu»
T, Sequence-by-Synthesis {12 L 0 7/ LfiR
WratTolc, 7/ LDETICE VLS
7o, KREROXTF o fiRBEREICBE G+ 2 &
DIDHHLY 37 B OB HBLEN
GIcNAC f#1E T4 K OEAFE R CTABI§ 52
BPNZONTHFT LT, T72bb, 1.0%
GIcNAC f#1E T, FEAE FIZR W TR A1,
] B OB RS b — XL RNA % i
L. M-MLV Reverse Transcriptase RNase H
Minus (Promega) CifiHa 5 S %, Thermal
Cycler Dice Real Time System (Takara)(Z X ¥ |
SYBR Premix Ex Taq (Takara) % i\ CE &1
UTNHALPCREITST,

WIZ, ¥TF RG22 )
B OEFEHRREERT L2, HgZ
X7 ' 73 glutathione S-transferase & D FRE ¥
NI EE L TEEBLE LD pGEX-6P-1 (GE
Healthcare) 33 L OV His # 7% v 737 '8
L CE%HL X315 pProEX HTa (Invitrogen) (2
ZNHBETEEAL, KiGE BL21 (DE3)
U R AN 1o¥ gWieh A=Y T Yy SN



150ml D7 > v ) A LB RIS A
VT, 600 nm TOWEEN 0.7 (12725 F T
37°C. 200 rpm THHEREEE LIZ, ZHHDE;
BRI HASTEER 01 MM L7225 X 91201 M
IPTG Z % 721, & 51T 1.5 BffisepisasE L
7o B % 4°C. 7,000 rpm T 5 43R L5y
BT 22 LICXVEREL, 10ml @ 1mM
PMSF & A /EFL A /K TR L B Ik
L=,
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O-7 BRDF ) KRNT AT o TR, Brizic
2 FE¥H D % FF—F(ChiE, ChiF), N-7&F /L
73 I =4 —F(GlcNAcase D) L OV
F U H v 8 B (Chp2)iB A T DME(ET D
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fE G IR (ChtBD) & A % 431 95.6 kDa ™
AR 2 o e L Ca— R&EhTWwi,
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8 & ChtBD iK% A9 557 1 & 53.1 kDa ™
AR 2 o e L Ca— & T\,
F7-. chiE &{x+ o 19 ¥k Eiikic, 2 >
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T ChiE 35 X U Chp2 s I BLE T, H5aEH
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ChiE, ChiF, Cbp2 ¥ & " GlcNAcase D @
XTF U RRICE T H2EE ZH LT D
HEYT, ¥ F U0 RICBE 5T 28 & o]
B DOERBREBE UTRER, X THRE
MEELTHRELL, 22T, MRS T
= UAFE FIZH T Ni Sepharose Fast Flow
(GE Healthcare)» 7 L v~ v 2757 4 —IT
XV His # ZRla % o\ 7R L, B85
N7FERE 2 10 mM Tris-HCI #21Ei%E (pH
8.0)Ixt L CENT & T -T2, Bk, T bH
VR IBOHEMEIZOWTHRHT A TET
H5.

5. Trp3gFam L
(WFFEEAE . WHIEoTHRE R ONEEENT7EE 12
=S

(MEsSEm ) (G 8 1)
1) Tatsuya Funahashi, Tomotaka Tanabe,
Katsushiro Miyamoto, Hiroshi Tsujibo, Jun Maki,

and Shigeo Yamamoto. Characterization of a
gene encoding the outer membrane receptor for
ferric enterobactin in Aeromonas hydrophila
ATCC 7966". Biosci. Biotechnol. Biochem., 77,
353-560 (2013).

2) Tatsuya Funahashi, Tomotaka Tanabe, Jun
Maki, Katsushiro Miyamoto, Hiroshi Tsujibo,
and Shigeo Yamamoto. Identification and
characterization of a cluster of genes involved in
biosynthesis and transport of acinetoferrin, a
siderophore produced by Acinetobacter
haemolyticus ATCC 17906". Microbiology. 159,
678-690 (2013).

3) Tomotaka Tanabe, Tatsuya Funahashi, Keiichi
Shiuchi, Noriyuki Okajima, Hiroshi Nakao,
Katsushiro Miyamoto, Hiroshi Tsujibo, and
Shigeo Yamamoto. Characterization of Vibrio
parahaemolyticus genes encoding the systems for
utilization of enterobactin as a xenosiderophore.
Microbiology. 158, 2039-2049 (2012).

4) Tatsuya Funahashi, Tomotaka Tanabe, Mihara
Kazutoshi, Katsushiro Miyamoto, Hiroshi
Tsujibo, and Shigeo Yamamoto. Identification
and characterization of an outer membrane
receptor gene in Acinetobacter baumannii
required for utilization of desferricoprogen,
rhodotorulic acid, and desferrioxamine B as
xenosiderophores. Biol Pharm Bull. 35, 753-760.

5) Takahiro Tsuchiya, Norifumi Nakao, Shigeo
Yamamoto, Yoshikazu Hirai, Katsushiro
Miyamoto, and Hiroshi Tsujibo. NK1.1(+) cells
regulate neutrophil migration in mice with
Acinetobacter baumannii pneumonia. Microbiol
Immunol. 56, 107-116 (2012).

6) Tomotaka Tanabe, Tatsuya Funahashi,
Noriyuki Okajima, Hiroshi Nakao, Yasuo
Takeuchi, Katsushiro Miyamoto, Hiroshi Tsujibo,
and Shigeo Yamamoto. The Vibrio
parahaemolyticus pvuAl gene (formerly termed
psuA) encodes a second ferric vibrioferrin
receptor that requires tonB2. FEMS Microbiol
Lett. 324, 73-79 (2012).

7) Tomotaka Tanabe, Tatsuya Funahashi,
Katsushiro Miyamoto, Hiroshi Tsujibo, and
Shigeo Yamamoto. Identification of genes, desR
and desA, required for utilization of
desferrioxamine B as a xenosiderophore in Vibrio
furnissii. Biol Pharm Bull. 34, 570-574 (2011).

8) Hideaki Morioka, Yasuhiro Miki, Kei Saito,
Koji Tomoo, Toshimasa Ishida, Tomokazu



Hasegawa, Akihito Yamano, Chiaki Takada,
Katsushiro Miyamoto, and Hiroshi Tsujibo.
Crystallization and preliminary X-ray
crystallographic analysis of BxIA, an intracellular
beta-D-xylosidase from Streptomyces
thermoviolaceus OPC-520. Acta Crystallogr Sect
F Struct Biol Cryst Commun. 66, 791-793
(2010).

(Fa¥R) G 15 1)
1) Takahiro Tsuchiya, Katsushiro Miyamoto,
Shigeo Yamamoto, and Hiroshi Tsujibo. Role of
infiltrating cells in the lung of Acinetobacter
pneumonia model mice. %5 85 [B] H ASHl 42>
e 201243 A (RiR) .

2) Hiroshi Tsujibo. Chitinolytic system of a
marine bacterium, Pseudoalteromonas piscicida
strain O-7. Chinese Academy of Agricultural
Sciences. (Beijing) . (¥Aff#7H)

3) AWK, B ERUS. PAAE G, NBEEST
¥, LEFIL, i # Pseudoalteromonas
piscicida O-7 ¥R - T/ ik (B 5975
Bl T EOfT HAR¥TF - X M
VEHRE6ET R YT A 201247 A (L
) .

4) ERWER, TR A B, AR S, R
M, (UAHEME, 15 # Vibrio
vulnificus M2799 ¥k D Sk HESHERE DfiFRH 2
24 [BIfAE) Y VAR T 20124 T A (K
) .

5) EAMK, HEZFEIL, LY #
Pseudoalteromonas piscicida O-7 ¥ D % F > 45
FRFERE B G-9 2 8T & v /0 B DAt
ARFF L - F MU 26 m Ry
UL 20118 H (RR) .

6) LEZFIL, BEARBY, it #  Vibrio
vulnificus OIFIFIA 1 OfiFNT 55 24 B4
VURY T A 20114E9 H (T .

7) EAMSR, RN LY # Siderophore
(acinetobactin) is involved in biofilm formation
by Acinetobacter baumannii ATCC19606. H A<
MRk 2011489 A (FLIR) .

8) LRI MR, I # Analysis of
infiltrating cells in the lung of Acinetobacter
pneumonia model mice. H AHIE 22
2011429 A (FLMR) .

E AW, i R Utilization of
xenosiderophores by Vibrio parahaemolyticus:

identification and characterization of genes, irgA,

vctA and vpa0150, encoding ferric enterobactin

receptors. H AHIEH F=iba 2011429 H
(FL#) .

10) =AW, i£Y; 48 The Vibrio
parahaemolyticus psuA gene encodes a second
ferric vibrioferrin receptor exclusivery dependent
on the TonB2 system.  H AHIFE P e
201149 A (fLiR) .

11) ‘=AM, TEFIL, 5 8 BRI BE
¥k Vibrio vulnificus M2799 #ki 36 1T % 08

O AAMEYSME 201043 H
(Bi) .

12) LEFIL, =AM, 435 8
Acinetobacter baumannii 123317 % Jifig &5 /L
~ U ZAOR MMM A AMESRSR
2 201043 H (Rikm) .

13) ‘EAP., TEZFIL, 15 #®
Pseudoalteromonas piscicida O-7 ¥ D % 45
AR B G DT 2 L M OBRER
AARFTF L « £ M PR 26 HY Ry
A 20010427 H (GRR) .

14) HEZF5L, hRASC, PHEOIER, KRR
KA. BB, 35 # Acinetobacter
baumannii |2 X 2 ffikET /L~ 7 A ORI
R DR 5 24 [BIAE Y o RY T A
2010 4E 9 A (KBR) .

15) EARM, JINEE R, LR, TP @
WECERM A Pseudoalteromonas piscicida O-7 £k
XTF U CB ST Al NI B
DODT®FE HARBEFSEE MRS
2010410 H (&BR) .

(XE) G )

(PEZEIY PERE)
Oiikoe Gt )

T
T
MR -
FEYE -
T
HFEEA B -
ENF DR

OFskut G 10
PN



LR
MR
TEEA -

H
BEFHA
ENS DR

(& D]

R L D
http://www.oups.ac.jp/kenkyu/kenkyuushitu/bisei
.html

6. HFZEHRg

(1) WrgefRaEE
155 # (TSUJIBO HIROSHI)
FgeEde 5+ 90175464

@) WHFEsr i
C )

WHFEE T

(3) HAEMTIEH
C )




