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Thesis Summary (approx.2000 Japanese Characters )

W7 v H U PERGERE Nocardiopsis sp. F96 BRD 27 ) AMENTOFRER, 3Tl v—=2 27 L1k
BERFNZ2INTND GH 77 I U — 18 ¥FF—8 ChiFl Oftllz, EHIZ 3 2OFRERS
(ChiF2, ChiF3 3} X' ChiF4) RRH Sz, b 4 DOERIL, R A A AEROMEE B £
A VREOT R BREAIN E IR D, B ChiF3 1%, ¥ F A RAA > (ChBD), 7 «
TaRr I FoAA T M EERAAL Y (FnllID) ZLC GH 77 XU — 18 (2B T Dl K 2 A
VIO EN D VIV TF RAAL VEERTH Y, M R AL CRNITIEFF BN R AL
(CID) bFET D, AWFTETIE, B KA A D%\ ChiF3 (28 H L, AN KA A
COMREMAZ B L Lz, 372 b, B4R ChiFl, ChiF3 72 5 ONZ ChiF3 HROEFEAN
RAA R - AU T B RAEER OMEERFZ1T5 2 & & L,

B E MR Halobacterium salinarum NRC-1 kD7 ) A FIZRH SN GH 773V
— 18 F¥FF—F ChiNl X, T CIZHE&EE Haloarcula japonica (235 5 &3N3 WA B & M
BERHAN 2SN T D M2 ChiNl (X 1.0MNaCl (2GS E#EERE %2 6 5. 1.0~5.0 M NaCl
TFHETCOHOLRERMEME T oT-, ¥ XV EOMMENITZED Sy +REOBEET I VL
Lys OFUCEfRT 2 L bt Tnsd, ABFFETIX, ChiNl O4 FREIIH/ICEEET X B4
MATH, bLIDFREICEH L TWD Lys #brETHZ & T, ZOMEMEDR L4 B
Tl E L, £, BEMEME S EBRROBER ILTEERERE LR UKD EROKWE
WIREE P COHEET 5 2 L AW S D 720 RIRFIC AR EEmEOm B BiE 2 & & L,

ChiF3 ZH# L. ZOME % ChiFl & g L7z, ChiFl X7 V4 U Pk ¢ b2 H 9 5 23,
et COEMEN R b @ > 7=, —J5. ChiF3 (7 v h VI ToFEmERE <. £DOKIGE® pH
1L pH8.5 & BEROBHEE kT FF—EBDOH TRb AN -7, £/, ChiFl BL T ChiF3 @
REEMEF T UG RIT, TN 33.8% BLWV 83.7% TH Y, ChiF3 OFREMER LTz,
S BT, ChiFl (I raEMEF F 2 24 A TR L. ChiF3 IR F o & 4 A THK 53 fi%
TLHZENbhote, MEEOZNLOMWEDOE WL, & LT ChBD OFBIZEENRH S &
HEZR Sz,

ChiF3 @ ChBD-FnllID fiElik % K& U 7- 8 BAIEESR ChiF3(CatD), 72 & ONZ ChiFl (ZfHnL
7S BAIRESE BFChiF1 2788 L, ¥/E% ChiFl B XY ChiF3 & OFEMARME ik &2 1T - 7=,
ChBD-FnllID fEI % & D5 (BFChiFl 35 XU ChiF3) (X% 7272 W \E#3R [ChiF3(CatD) 35 L O
ChiF1] 12k LT, 7l U HEEI COMHEMED & E 5 — 7, BRVETEIE COFEXHEEME T L
72, 72 ChBD-FnllID 8k % & DR IINAENES T VA REMRD TRy - 72, & 512, ChBD-
FnllID fEIK% b OEERIIRIRMES T2 24 A TR L, b7 O EERILAIIAME S T 24
TR RS 5 2 &P ST,




ChiF3 @ CID fEl% ChiFl (2 A L7 Z A ChiFICID ZFH% L, B74%! ChiFl &

DFEM7R M E LR 21T 572, (GleNAc)s #HE & L7354, ChiFICID OKISEH E LT 3
WAERLIZS K oo Tz, 2D Z &5, ChiFICID (2B W T, CID OffAIZ LY =%V
MO ME T L E 2 BN,

ChiN1 fillfit B A A LRI ORI EE T VS E | FREICEHEET XV BEAEA LA
FEZEHAL ChiNL, 72 5 NI FREIIFET D Lys ZFRE L SREARA ChiNl 2R L,
MR 72 B ONC A B BT & oD B 2 5~ 7,

W OZERM ChiNl & B4R ChiNl & RIFBE 7213 12 76 23 BEOHESREL AL
Tz, 72, FREERA ChiNl OIS NaCl BEKFNERS KOV EME 2 TSR R, 2R
F#3E N357D DOHEFAER LIEWR A BV, @HEIRE T COMMIEEDOM EE 1.0 M NaCl f#1E
TTOREMDOBDPBILE SN, T UIKGRIZE TS DMSO ORMERZFH =L =
A, —HROZEFRAL ChiNT (28T, 20% DMSO #INKFIZEF AR ChiN1 2k L CKIE AT
M EFED biT,

PLbEX Y ARBFFEIZEWT ChiNl IZEA LT 2/ BREHII S NaCl JBERFERS L O
NaCl REZEMEL Y &, DMSO f#1E PTG LICE#hTh D Z EnmmeEiiz, &
e b, MHENE & AEEE (DMSO) MitHE & X, FERE LenZ ERH L E o T,

6% FSCE B, FI3T 2000 - & 53T 300 354 1 #3235 2, & L <X 800 554 1 M L T2 &0y,
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Chitin is a p-1,4-linked polysaccharide composed of N-acetyl-D-glucosamine (GIcNAc) units in a
linear form. Chitinases hydrolyze B-1,4 glycosidic bonds of chitin.

Alkaliphilic actinomycete Nocardiopsis sp. strain F96 has been found to produce a chitinase (ChiF1).
The nucleotide sequence of cloned chiFl gene revealed that ChiF1 had a single domain structure
composed of a GHI18 catalytic domain (without CID). The recombinant ChiF1 was expressed in
Escherichia coli and characterized. Recently, the genome sequencing of strain F96 was completed. And
three other GH18 chitinase gene homologs (chiF 2, chiF'3 and chiF4) were found. Especially, mature ChiF3
is composed of three domains, CBM2 chitin binding domain, fibronectin typelll-like domain and GH18
catalytic domain (including CID). It is the most various domain components among the four GH18
chitinases. In this study, to clarify functions of various domains in ChiF3, some mutants were characterized
and compared with wildtype ChiF1 and ChiF3.

The mutants which is deleted ChBD-FnlIIID from ChiF3 [ChiF3(CatD)] and which is added ChBD-
FnlIID to ChiF1 (BFChiF1) were characterized and compared with ChiF1 and ChiF3. From pH profiles,
the relative activities of BFChiF1 and ChiF3 in alkaline condition were higher than that of ChiF3(CatD)
and ChiF1, while the relative activities of BFChiF1 and ChiF3 in acidic condition were lower. Insoluble
chitin binding rates of BFChiF1 and ChiF3 were greatly higher than that of ChiF3(CatD) and ChiF1. The
ratio of specific activities toward insoluble and soluble substrates [Insoluble/Soluble] were calculated. The
ratio of ChiF3 was 15.2 times higher than ChiF1, while ChiF3(CatD) has no activity toward insoluble
chitin. However, the ratio of BFChiF1 was 6.4 times higher than ChiF1.From these results, the differences
in these characteristics of chitinases were mainly dependent on the existence or absence of ChBD-FnlIID.

The mutant which is inserted CID from ChiF3 into ChiF1 (ChiF1CID) was compared with ChiF1. The
reaction products of chitinases were analyzed by TLC. From GlcNAc-olygomer spots on TLC, the amount
of 3mer produced by ChiF1CID was decreased compared with ChiF1. It indicates that ChiF1CID has exo-
type degradation pattern because 3mer is only produced by endo-type degradation.
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