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HEE/LTRBEEMNRESRE
I A Ihm Hak HEE BFL KAN & RS

(PHASEREDHETBAEDREFEREAZIRE R 100080)

W E Chids RIEME (Aspergillus fumigaius ) Y)-407 P ER —FPIEAL LT Bl B EAMILTHERIEFRLA
35 Chidd ¥ NSFFREBNERAERAFFIHEE, K8 -850 conigs5s WHRMBREAFH , 0
RS RAGLBSILT AN ER. HIERESRA RT-PCR 75 A8 YJ-407 F LM B 1.4kb #9 cDNA H B, X
cDNA i) ORF R —1 305 M EBAEQ. S TR N B.6D, M HAHESEEMFI SN ENEEASHEHE
RXERILTEERE, MENEFCSAERARILT AMEER K. % cDNA B E. coli 5 Pichia pastoris
GS11S F K IGRE, # KB VDN UMD WEHFEA AR EAEAHTILTHEETE. SHALMHEL, XBT
BIRLE 43kD WH R Pichic BEFRKE) 44kD EA Bt e T RE, (E 8 Chidd MM RLBW TR EMEA.

XA Eh R Aspergillus fumigatus), JL'T ¥ (chitinase) , <DNA, ¥k, BEH

HESES Q78 XwiRiEm A

J5 A (chitinase, EC3.2.1.14) " EHLETH
BOEH AN . &0 REFER Bh EMAA
KoY AREHARKINEE. MBE T EMILT
HREERREROER, TL2RANTERILT
REUHEANS5EmMARERR BFHE "L
K BZAB WMTFERINLTHEALREESE
LB, ATHESMHEEREEPHEEER,
JLTHREE RN AT &M HE 4 F0 20,
ARl BRI T & B0 OUL T B RS A9 A g
Py TE P 5 4 A L T 2% 4 1 K (allosamidin) ™, AT 30551
¥BFHERPEGILT A, AEPBFEILT
MR, BERFIGBXILT BRAIFEANEENN
AT ph M EEERNME, B8R,
FRE AW R XN S H R AR RAY
BEEAEPEABER, EEXRETHRER
ILITHERER SRR ANRERILT EREE
APLE L, R R it A XB fE M %E
&R A R .

A BRE—FERAN EITSAEBORLER
HOR—FRMFBUSHE I ERERLT BHE
HHBRAR R RE R ARSI BITREE TR
REFEEERR™Y, B8, A AHBTIEY~E
REHMBRES LFBE, A AT HE
TREBEHDES THHIRELFERIIET T EM

i 5 B . 2004-03-31, 5 5] H HH : 2004-06-28,,

3L S 1000-3061 (2004 ) 06-0843-08

X, BROCHMAHBETHBRANT mER,H
A EIL T AR RE MR M H L,

TR E YI-407 F & e T — 4~ B4
T ERE, ZMOEEHA pH RS0, BREEHR
ERHOC, HEARAEZBAEANT. I EEEE
(transglycosy ) TE #E'™ . % B 0 Job 5-4E A o7 =48 o
PEocBMILT R, AifE—5THRIXMEERF L
RS HERBFEITHARMER R PHER, B
Mgl 7 Y1407 P ERE T JLT FiBE <DNA, 3
S BIHE E. coli M Pichia pastoris PIRIGIEERL,#
LT BB

1 #H#e5FE

1.1 A

Bk LT R ¥ Vyas F i Deshpande B HF B #E
&=, BB %l 8 . Taq DNA polymerase 1 T4 i KB #
H TaKaRa; [PTG . X-gal . DEPC I PNP-chitohexaose ¥
B Sigma; ¥ 65 %5 1 M 2 A0 SRR R T Glyko 2 H
5 Calbiochem-Novabiochem 2 &, H & 7 #4 X 4
Wrah. t Aspergillus fumigatus YJ-407 7= 4 BB 4 JL
T RS Chidd (FERE L 1% 5.64u/mg) 45 Xia ZEHHH K
HEwES,
1.2 EBS5RN

M E Aspergillus fumigatus Y]-407 i E 4

E2WH - EWIEd b B2 KA H T H (KSCX2-3-02-01) #1 B % T A 28 5 58 24 8 8 ] 51 5% % 0 ( No. 2001CCA00100) T 1,

» FWREH.
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#2 ¥ # 0%

YRR PO {7 £ (CGMCC 0386) . E. coli DHSe M H
Bethesda Research Laboratories; E. coli BL21 ( DE3)
pLysS Fik K pET-15b 8 A Novagen. Pichia GS115
i RIKB K pPICO KW T Invitrogen 2 F] .

1.3 B W YJ-407 mRNA B &

KA TFEAND 100 L + SEEHHEIER
1,357,200 /min K55 24h 5 BT 4 B8
URALHEAMESERT 100 L FEERE(%
milled flake chitin, 0.05% peptone, 0.05% yeast ex-
tract, 0.1% 0.03% KH,PO,, 0.07%
K, HPO,, 0.05% MgSO, -7H,0, 0.001% FeS0, -7TH,0,
0.0001 % ZnS0O,, pH 5.0) %, F 32°C B LEIE 3% 6h,
KRBT 6 000 x g &0 15min, FTNERN E2Z A
F mRNA #9312 B . mRNA [ # & 1 RNeases Plant
Mini kit (QIAGEN Sci.. Maryland, USA)$2 1, B &F
¢DNA fi TaKaRa & ¥ 8 A 2 7 9 mRNA selective
PCR Kit il & .

1.4 21 DNAWSH

RIBE RS RBIT 7 LS :5'-GCTAGCTC-
CGGTTATCGCTCG-3'; T 3% 31 #1 A oligo (dT ) ,;-RA.
PABLBE cDNA N AR 4T 30 T8 3F &9 PCR KM,
100pL ERERPE L . THEIHE 100 pmol Hi 5 u
) AMV-opimized Taq DNA polymerase. RE &R
85°C,1 min; 50°C,1 min;72°C, 1 min, ¥F ff K45
1.2kb DNA &34 Fr Bt WRE R pGEM-T E ik, T
BgEdy 4N pGEM-chi, ZW FiEF I i B
A E Y)407 LT FEERI 21 cDNA,

1.5 LTHESTEE. coli PRIRESHL

2L pGEMT-chi 9 8 3t ¥7 PCR 43§, Fr I 51 ¥
% PE1:5'-CTCCATGG CTAGCTCCGGTTATCGCT-3" Fl
PE2: 5’ GCGGATCCTTAGGTTTGCATGCCATTGCGC-3,
Neo | 1 BamH I 2 S#4 MBIABIB 510 5'-
%, % PCR =¥ 5B pET-15b ) Neo TH1 BamH [
ML EBYEENFRHE R EBME
MERE A DB KK T ¥, 8 X pET-chi.

# 1L IPTG 5 F 8 KB #7 8§ BL21 (DE3 ) pLysS/
pET<hi M AR B L, WEBAXEE T 40mL
0.2mol/L N& B 2% vh W8 b, 4R J 1) A8 75 B B 400 M0 O 3
DEBHBRER . DBRREIE LB, BUE 30%
~ 60 % TR BE B9 UL 3E , 45 H 78 B AE 10mL F 50mmol/L
B Tris-HCIIT (pH8.0)ZE M+ . A 3L ¥ 50mmol/L
Tris HCl 2% nh ¥ (pHR.0) if ® & Hr. F S0mmol/L
Tris-HCl 28 a} 3 F % DEAE-#F & £ & (HiPrep 16/10

glucose,

DEAE FF), B —H: K B H A 5] 28 vh o 2% PR R 2 R 5
A% H,HAS 0~ lmol/L NaCl £+ 8 ¥ 9 50mmol/L
fY Tris-HC1 28 M (pHS.O) BEBR . SH S HMEM
HoeBE, A TEHEOEERE T 5004L 0.2mol/L
(pHS.O) R MR E rh B P, #F — 2 FH SuperdexG-75
(Superdex-G75HR10/30 3000-70000) 46 4t , W 4 3 B
W&, LBt — . A B R AKTA
FPLC( Amersham Pharmacia Biotech) 23 B £ % .
1.6 NTHRBEHZTEPHRIRALL

LA pGEM-chi S84 #E4T PCR 438 , B A L #3
Y& H Xhe [ {5 (5'-TCTCTCCAGAAAAGAGCTAG-
CTCCGGTTATCGCTCG-3") , F [ 8HE EcoRI M
£5.(5' GCGAATTCTTAGGTTTGCATGCCATT GCGC-3'),
Jf# pPIC9 LM «c HFE SRR ERM UL,
ELESIPH Xhe | AIRBAEENE—-1TEBTZ
I3 AP %8 F (AAA AGA-Lys Arg). PCR /9
£ Xho I M EcoR I BEY] )55 B pPICY SRR, &
%% pPIC-chi, BFUIEZ REFIH MR AR B
LT A8 cDNA,

pPIC-chi & Sal | R¥E{LAEH G, kL PR
HGSII5S P, & 72h BEEE TR, W 300ml M A
BV, 22 1 BB HE VR 4E 10 fF (R P/ F & 10kD) ( Milki-
pore) . M4 W AE 50°C MFA 10min, B O B
L. RAMBREILEED, WE 30% - 60% B
ERNEBEATE. $EAEE T 7 mL 0.2mmol/L (N
BREME, &G HEHAMET.
1.7 MEMNERREARSH

A2ml EMERNERP S 1% KELT
JA . 20mmol BEREZ PH ¥ (pHS.O) MIE B MM, 7
37C LKL 20min, 2R Z55R 5 A #b Smin DL2F LR
KR DLo BIA 4mL 0.05% & FALEF B W (A 0.5mol/L

"Na,CO, B2 #l) . 100°C £ B 10min, 1000g B.L> 10min,

B E R Imoto B E. — IS RNM
EXHTEL RN FG TS0 MHAL 1 pmol iE FH
ERTENEE.
EARKEERAEN G HENEE, EE (og/
mL) = 1.55A.5 - 0.754 00
1.8 B
SDS-PAGE BL3K 3% Laemmili 5 #F47 , # 5K i vk BF
H12%,

2 SBER

2.1 TR E/LT SR cDNA B EE
mE LR B EBERERELAEEYENIILT
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EBERREFEA. AP ETEHEMETHRE,
S8l & A chimotifl 1 chimotif2, ¥ 8 #h & ( As-
pergillus nidulan ) B JLT F1#§ ChiB M — B RFX &
(105 - 151 S 9 & Z B ) 7E TIGR 3 (The Institute
for Genomic Research, http: //www . tigr. org/) X1 4 th &
ERARFINHETEE, B contig226 . contig59 . con-
1igh39 . contig723 1 contigs55 ¥ & H chimotifl
chimotif2, & & B F 7| 09[R Wk 29% ~ 78% . it
— R B LT RN N-%G A 5 (ASSGYRVVY)
HARE™ AR RD contigsss, BAEM FH M
¥4 LA B 100%. 7E contigs55 H & — Bt
1.5kb B FF 3, R & A 44L& O B9 N-3 . chimotif]
Ml chimotif2 , [ A 33X B FE 30 FIHERI A9 JL T IR B HE
FHI8 K/ — 3. Bk, T LLHE O 3 BF 71 9
HEMLT EMAEEFEN, RBXEFFBIT

105
125
126
126
126
125
126
268
269
118
102
095
104
104
305
101
111 %

1
Fig.1

TR EEA F#SI ¥ 5 GCT AGC TCC GGT
TAT CGC TCG GTC GTC GTC TAC-3',

FE UM H1 5 /9 6L RNA, L poly (dT) s-RA 1 5
YR cDNA, Ll cDNA fF 5808, & i L
B5| Y R H poly(dT),-RA HEI WA LIV 1t — %
14kb R B, BITEREZW, XBEFAEH 1248
AW, HC AT RO R HE SRR 4 T CCT, % 1L F TGA
(F2), 5055 395 TR BB, N-5R I B P51 fsk
LT EMOFH S —8™ RAaBEAamN T
Bl 43.6kD. HERITF XM E G W AN Chidd,
X BRI Asn-225 B — D HER N R
B, ¥ cDNA FFH]#1 comigs55 LB LLE P X B 3
HasdF e MIEFSA AT (K3, EMEH
4K 1299bp, 15T ATG, 5 H —B 5 5 KIT 5 A MR-

FATSTIVKVALLISSLCVDAAVMWNRDTSSTDLEAR,

Aspergilius nidular ChiB (D87063)
Coccidioides immitis Cts1 (1.41663)
Mewrhizium anisoplice Chi42 (AFO27498)
Trichoderma virens 42kD {(AF050098)
Metarhizium flavoviride Chil (A1243024)
Aphanocladium album Chil (X64104,546770)
Trichoderma hamatum endo- (Z71415)
Aeromonas eqviae (U09139)

Serraia marcescens S8kD {LO1455)
Coccidioides immitiz Cts2 (LA1662)
Candida albicans Cht3 (U15801)

Candida albicans Cht) ((UJ36490)
Saccharomyces cerevisioe Ctsl-1 (M74069)
Saccharomyces cerevisioe Ctsl-2 (MT4070)
Mekarhizien anisoplioe (AF036320)
Candida albscans Cht2 (1)15800)
Prichoderma harziomen Chi33 X80006)

HE S8 JLT BARH P X
Alignment of chitinases from fungi and yeasts

The multiple sequence alignment was calculated using Omiga (2.0} program

ACA ACA ATG COC TTT OCA ACT TOT ADC ATC OTC AAG GTA GOC CTT TG CTT AGT AGT OTT  -110
® R F A T 3 Y I ¥ K VY A L L L 3 3 L

TOT OTC GA" OCC GCA OTG AT TOA MAT COT GAT ASC AST MAT ACT GAT CTSG GAA OCO COC  -60
C ¥ D A A ¥V M % N R p t+ 838 3 T D L E A R

aGCT AOC TCC OOT TAT COC TCG OTC GTC TAC TTT OIC AAC TGO GCA ATT TAC OO0 COGC AMD [
II 3 3 o T R 3 ¥ ¥V ¥Y|F ¥ M WM & I ¥ @ R W E-
EAT AAT COC CAZ GAT CTP CCT OTC GAO AGI CTC ACG CAC GTG CIC TAT 658 TTT OCA JAT 120
M N F 0O D L P ¥V E R L T B ¥ L YT A F AN (1]
TG COC COT Ghk ACO 000 GAA OTC CAT ATG ACA GAC TCT TGG GCT GAT AYT GAJ AAA CAT 1M
v X F B T & £ ¥ N M T D 3 W A D I E K H 50
TAC CCC GOT QAT TOC TUG TCT GAT ACT GOC AAC BAT OTC TAT GAC TUT ATC AAL Cha TG 210
¥ P @6 D 3 W ¥ D T @ K B ¥ ¥ @4 C 1 K © L M
TAT CTC TTO AAG AM CAG AAC COUT AAC CTC AAG OTT CTC TTU TCC ATT 0GC OO0 TGO ACC 300
¥ L L # % g W & M L K ¥ L L 3 I @ @ W T 130
TAG TCT CEC AAC TTT OCT OC6 OCU GCT AGT ACG GAC OCT GOA (UG AMG MAC TTT OCU ARG 360
¥ L ® P A F A A 3 T D A o K K N F A K 120
ACT OCG OTG A CTG CTO CAS GAC CTU OOA TTC GAT GGA CTG GAT ATT GAT TGO GAO TAC 420
T A ¥V ¥ L L € O L @ F D © L B I D W K T &
CCT GAA AMC GAC CAG CAA GCT AAC GAC TTT OTT CTG TTG CTG AOG GAA OTG AR ACT OOC 4O
* E ¥ P @ O A M D F ¥ L L L R X Y R T A 150
CIC GAC AOT TAC ACT OCT OCA AAT OCU QOC GOC CAQ CAC TIC CTT CTG ACG OTW OCT TCT %40
Lt b $ Y 8 A A M A O G g W F L L T ¥V A 3 1
CCA GCT OUT OUC GAT AMG ATT AMD GIC CTT CAC CIT AAD GAC ATG GAT CAG Chi TIU GAC 00
P A 4 P O X I K ¥ L M L K D K D @ @ L D 20

M2

TIC TOG AAT OTC ATG OOC TAC GAT TAT OCT OOC AGT TIC TCC TCC OTC AGC OOC CAT CAA &40
r w L M A b 4 [-T A & 3 r L] » 13 ] Q " ] 20
OCO AAC GTC TAC AAC GAC ACC TOC RAC 003 CTC TOC ACA OCA TTT AMS MO0 CAS ACG GCA 110
A LI ¥ N D T L ] P L L] T r r w T Q T L] 40
CIC GAT CTJ TAT CGC GOC GGC GOA OTC OCC GOC AMT AAM ATC OTT CTA 0GC ATJ CCT CTC "™w
L b L ¥ n A G g v r A W x I v L a L 4 L 240
TAC GOC COC TCA TIC GOC AMS ASC GAC Gk OOT GOT AMA OCT TAT AM® dOC OFT GO CMG .o
r a k a r A M T B a r 9 x L L4 ¥ a ¥y o ] 0
OFF AOC TOO0 GAS AAT GG GTG 10O GAC TAC AMG GO CIC OCT CAR OCT GOC OO ACU GAG o
G 8 W™ & W G ¥ W Db ¥ H A L F g A 9 A T E MW
CAT GTC CTT CCC GAC ATC ATG OCG M TAC AGC TAC GAC OO0 ACK AMC AAG TTC TTO ATC Mo
4 v L ¢ O I W A § ¥Y 3 T D A T K K F L I 2320
AEC TAT GAC AMT CCT CAA GTG GOG BAT CTG AMD TCT OOC TAT ATC AMJ TCC TTC OGA TTG 1020
3 ¥ Db ¥ F @ ¥ & M L K 3 @ ¥ I K 3 L G L M
oA 9OC GEC AT TUG TUG GAC AGC AOC MOC GAC AMD ACC OOA ADT GAT AJT CTOQ ATT ACC 1080
@ Q9 A M W W D s a a2 ] K T @ L -] ] L 1 T 0
ACO OTA GTA AAT OCA CTC GGL OGC ACO OGA GIC TTC GAA CAQ AMIT CAJ SAT GAA TTO GMC 1140
r v v n A L O -] T a v r E QO 2 e N 1 3 n ] o
TAT OC6 GT0 TCG CAS TAT GAT AAC CI0 CUC AAT GGT ATU CAA ACC TGA ADG ACA OGA GCC 1200
T PV 1 L] T D w L R L] a H O T 95
TIT OJT GOT AOA OTS AQG CAC AGA OTG GAG OOG AGA AOG ATOG MT ACA TIC TOO GAA TOA 1260
ANT ATA GEX) ATC TCA GAT TAT AGT ATT TUT TIT TIT coc OCT TIC ADT COA OIT CAD OCT 1330
TOR TAT CIT CAT AFA TOT CTG TAT ACG OOA TOC GCG GAT TCC ATT CAT OTO TCA 7CT OMC 1380

5
B
§
g
E
E
E
E
E
E

1410

T ILT RAF Chitd #12K DNA

Fig.2 The fuli-length ¢cDNA encoding for A. fumigatus chitinase Chid4
The ¢cDNA was isolated and sequenced as described under Experimental Procedures . The puiative signal sequence is indicated by dashed line. N-terminal
sequence determined using purified chitinase is boxed. The conserved catalytic domain is underdined. The Chid4 cDNA has heen deposited in GenBank

( Accession # AY271350)
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7 % # 204

conserved catalytic domain
LKCLLSIGGW..... GFDGLDIDWE

1457-bp
TGA

| contigsss

286-137

3 BEEILT FEMEE chidd BIEH
Fig.3 The structure A. fumigatus chitinase gene chi44
The introns are indicated by black bars. The gray bar shows the conserved active site

¥ GenBank TR E .MU EFNHMEMILT A
MAREMEDRENEREMEEE, KR BRH#E
M 57% B 65%, H F 5 Coccidioides immitis
{ Accession number: AAB48567) B JL T J KF i) Ja] 3§ #E
BE, B TXEMEYRBENILT ABYR T 18
R KER, Chidd 5 XERMARE, MERH 18
FE LK 7 88 B A R T E B F 51 (chimotif
M chimotif2) , B It Chidd th /& T 18 1% B 9 2L K
[

22 BANLTRMEXBAERABBAPHE
ER AL

BMHESFE" PRI E BILT B8
cDNA 5 B Ffb Bl K A& E. coli BL21(DE3)
pLysS fl P. patoris GS115 1,

¥ E. coli PERIM, KBHETL~ 4 1
#3 43kD B E 41 & [ (ChiddE) . LAZWEIE R 1mol/L
B IPTG %% 2.5h, AT A IL Y M AR B REE
K153 3 368u BY Chid4E, L% N 0.256u/mg. & 5iBR
UL \DEAE B F 32 8 2 57 M Superdex-G75 #ifk,
BRI 1% M 0.256u/mg 3% /0 B 5.36uw/mg, 4i4L T 20
BEaMELD,

MUEEFRNFES T4 — 1Y 4kD
) H 40 B H (Chid4P) , 7£ 400mL L1 BMMY 935 5e &
FI 4R ARSI P , B 24h 00 tml B BEHE T 72h, A
K44 560u () ChiddP , LK EZ B R E. coli 8 3.8 1%,

« the enzyme derived from

MU, WE 0% -0 BMENER, T
D LHRPHEOR ST, b5 HER
5.94w/mg( & 5).

B IR Chi44E Hl ChiddP A FEH, HR KB
HPHEAM> TEANBEEN S TEES X
RO T KBRS ZEOBELERNER,

1 2 3 4 5 6 7

4 HH Chid4 (ChidE)E KT E P RIRE S8k
Fig.4 Expression and purification of recombinant Chid4
{Chi44E} in E. coli
The analysis was carried out in 12% gel.1: molecular marker; 2: cell
lysste from £ . coli BL21 harboring pET-15b; 3: cell lysate of E. coli
BI21( DE3 )} pLysS/pET-chi; 4: supematant of heat-treated extract; 5:

sulfate fractionation; 6: the enzy
eluted from DEAE-cellulose chromatography; 7: chitinase obtained from
superdexC-75

F*1 EHANLTHRR (ChiddE)R St
Table 1 Purification of recombinant chitinase (Chi44E) from E. coli

Purification step Total protein /mg Total activity fu  Specific activity /{w/mg) Yield/ % Purification {fold)}
Crude extract 1435.3 368 0.256 100 1.0
Heat precipitation 924.9 324 0.350 88 1.36
(NH, };50,(30% ~ 60%5S) 436.3 298 0.683 80.9 2.66
DEAE-cellulose , 57.3 Coas 3.75 58.4 14.6
SuperdexG-75 6.75 36.18 5.36 9.8 20.9

The purification of chitinase was carried out from the crude enzyme. One unit of chitinase activity was defined as the amount of enzyme that produces reducing
sugar corresponding to 1 umol of N-acetylglucosamine per minute under the assay conditions.

© PERFREHMEYFRMATIRKSHwIESS http://journals. im. ac. cn
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A5 BEHLTHEME Pichia GS115 PHRE
Fig.5 Expression of recombinant chitinase in Pichia GS115
1: molecular marker; 2: culture supematamt from P. pastoris
transformed with pPIC9; 3: culture supernatant from P. pasioris
transformed with pPIC-chi; 4: the enzyme derived from ammonium sulfate
fractionation .

Wild-type chitinase from A.fumigatus YJ-407

Recombinant chitinase from £.coli

2.3 Chi44.Chi44E 1 ChiddP MM H B

AHBREAFRBEPREINBHEBERSREYS
HERBIMMETHNBEREEAREEH. 4
TEA R B 3 7€ B8 7% PE A, Chid4 . Chid4E H1 Chid4P
FREREAFEEZER. R 60T,

BHABAPMHEHBESRMNRE S SIHRE
ARBEE,RFHMERE, SR%H, 5 Chid
MEE, ChiddE B EHA TEEN TR, N
ChisaP M EH R A B M T M, ChiddE 7 45C
{#18 1h B§IE S8 10% ,60°C 1R B 30min K35 5
F& 5 78% ; Chid4 1 Chid4P £ 45°CARHE 1h B§IE 74
% ,Chi44P 7 60CHRH 30min 5, MEMIEHNRE
50% . IR SDS-PAGE B | Chidd4P 5 Chid4 I
ABAHSFENER  BENMHRBEEHHTH,
RAEMHBERLEGHAR, X T4l Emnm
AR EHEEEHEM.

Recombinant chitinase from P pastoris

Relative activity/%

100 {

*

ERa g

§ 60| =

e 40 s

4 - o

& 20 1 3
0 2 L 2 -~ - "
[ 10 20 30 40 50 60 0 10

40 50

20

50 60 0 10

40

30

t/min tfmin

B 6 PF4 R Chidd (A).ChiddE (B) K ChidaP (C) i RE EHE
Fig.6 Effect of temperature on the stabilities of wild-type Chi4d4 (A), Chi44E (B), and ChiMP (C)
The enzyme in 50 mmol/L sodium acetate buffer, pH 5.0 was separately incubated at 45C (O), 55C (&), 60C(A), and 65C (@).

An aliquot of the enzyme solution was removed from each incubation mixture at different time intervals
and assayed for the activity '

3 itit

HATWI R RN RAE =L WL T RSAES
REERER . BTFHR HeEK BLAE /TS
R ILTEAOEERBEE K PHAFEENE
AU, Ht R B A LT R R A
R BRRAYH RNEE, B4 N IEx
WMMBFREMLT AMAYERBEATH. R
MG ETHME Y407 B9 LT 5 R 80 26 4k K 3
B, AP, RITMERIEREHARIIE
8 THEM B IL T F % Chidd B9 cDNA FEFI, B %,40
1L#) Chidd i) N-33 R 5 M cDNA BEiF B AN E D
BB NSRFEFIM S K, EXBHEARSE D

REAPEAMHTLEMBILT A ENE. B
S EMERRPI KB IFEESE R AN EAMN
B A LUK AR ILT A8

EF5HERFENRT 18 REBET KREX
RJLT R PR A T, T4 Chidd HE T 18 ¥
B pEE KR, B, MY RER 18 KK
TEBRAEARNBEMNEBREEM. £RIEZ2
B RBIIE RS, UL PNP LT 2B E N ED R N
ATLT=BTR~YNELE, RAChUaBRTH
NTESMAKBRERUS, EXREAHBEENE
A WfER 18 KRB KR, AJLT H8E
(HCHT) Boifi th B R 8 R A MR BER
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g48 LS L] T B ¥ i d 0%
210 252213
ralis - - -REL rgc earnriL]ix o oueHT ¥ WEEKVT riBeroEESE
it ASSGYERS v GRY¥ H¥- - - P oChis W FSS5LS '8d TEREETE
05 07208
nr Psre T----- T wer Aarnsiffivea vogpopwiLEe]ie sl T
Chi4 VERL NVRFETGE VHMTOSWADI o | coprlrgr cottracly B+ L
)
5: 67 .
WO - - - - - NHGL " DETLY CEFXNG non TLASS SDTRV 5 PFTE
Chd EEHYPGDSW vyYec: EGLYTL Chidd AKTDE P---- v _Bwey
Tl
s 9559 t Bi
- w7 m
KT FE T wlroroellr cuvalfaxns
5 ¢ HeHr EGGELAY EV CSWEK EcR :zofoEve
Chikd RN v s ry-sexfia eransforcir ) .
o - W g - - vuoffea TROA Exv LefIMAs
944 -3
S Han R DX CWYSE pveEsreETEv s Qccx
ey TRV N s REYS spGS ; I 'I ll
Chd4 ODATNKFLIGSY NP YAKXKL 35 (<] I 3
as xrkTRVEL ¢pLa EXDQ - 2 L
BT 139
356 338
' T vl © ofu FAG - - - - - - r scxg@rvyrLI
WHT EAVDKER T vegerasierg geagrs-PeE
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Fig.7 Alignment of A. fumigatus chitinase (Chi44) and human chitotriosidase (HCHT)
The conserved amino acid residues are shaded. Triangles indicate residues that form hydmphobic (open) or hydrogen bonding { filled) interactions with
allosamidin in HCHT-allosamidin complex. The subsite positions of allosamidin that residues interact with are numbered under triangles.
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Cloning and Expression of Chitinase Gene from Aspergillus fumigatus YJ-407

WANG Ying WANG Jun-Qi HU Hong-Yan YANG Xue-Peng YANG Shou-Jun YU Xiao-Ying JIN Cheng'
( State Key Laboratory of Microbial Resources , Institute of Microbiology , Chinese Academy of Sciences , Bejjing 100080, China)

Abstract Chi44 is an extracellular chitinase produced by Aspergillus fumigatus YJ-407. By blast-searching with the conserved
amino acid sequences that were found in fungal chitinases and N-terminal sequence obtained from purified chitinase, contig555
was retrieved from unfinished 4. fumigaius genome database. Based on the result of blast search, a 1.4-kb ¢cDNA was isolated
from A. fumigatus YJ-407 by reverse transcriptase-PCR . The open reading frame encodes a protein of 395 amino acids with a
calculated molecular mass of 43.6kD. The predicted protein exhibited a high homology with the chitinases from other fungi at the
amino acid sequence level. Also, the active site region was found to be highly homologous to human macrophage chitotriosidase.
When the cDNA was expressed in E. coli and Pichia pastoris G5115, respectively, both 43kD protein induced in E. eoli and
44kD protein induced in Pichia GS115 were active. However, these two recombinant proteins displayed decreases in stabilities,

suggesting that the glycosylation played an important role in stabilization.

Key words Aspergillus fumigatus, chitinase, ¢DNA, expression, inhibitor, thermostability, allosamidin
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