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WE: I THARTREROAMEN, SR#TT R FRAAEHZ-15107% K o2
E%aFFMalE, rHETEMERESBGS)-mEEEBREGZTOREANE, £X
AETRAERR. A GFIELAES, FAIANERFNZEANE TR, =4
GMERTT AN, REURARREBRRIRIFAR T ZELAZRREBRN TR, &R
Bor, %R AL EMHORFK 4837bp, HHE2TINEALR, 4T & H31.45ku. £ H
AERGEAE TR, WEH AL TI6MITHLALRZ H. A8 /T 7 FIFELS XA Z
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Wi, AR T LA ) 40 MLRE | 1 Bl 0 A R
N 7B T A e R A = L
i, HARFRTHERNFEAEY S R 29100014t,
BN TAERMARRZRY . WRFRAE
PERERR A, AN TR, Wl . 0l F A A PLEs
A, AEHRB AT, nT DO e R AT 4 R
O Mkl 58 4 i 20 16 A il 5¢ S M (chitosan) . 3T 4F
K, T R S K 77 ) 76 5 B (chitosan
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M FE SRR X,
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10 ] Bt #, % MRIEK M BHZ-151057 B EE N B SRS . A 08 L HE M 1553

A0 7K i 56 RO T 0% W T B A 5 T P OB T K
fi# W . Henrissat!" K 45 20 512 17 4 F4 0l 1 7K fiek ity
KB4 HGH5. GH7. GH8. GH46. GH75F
GHSOAM K, HATGH46. GH75HIGHS0K I
E K 2 R 5 A5 RPERE, M GHS.
GH7HIGHSIL fi, & — S H AL 25, (i anef 46 R
fiti . & RBEEG AR RERG", 7RV 2 A AE
TUIw . B wE Y, B 2F AT R
(Bacillus sp.)""., 5% 1 J& (Streptomyces sp.)'" VL K
FLTE TR M B B L (Aspergillus sp)t AR
Gupta5"A B T )l B8 (Anabaena fertilissima)
RPAN1H] DLy A — Bt B 1R 5T R

it ffe 1 KO A e SROME AE 7R E SERE LA R Ak
Teis g« ARMARSEL T, AE Tl Az 7= v ok i
ZENEM, HE AR TR 2 7R
Jilg 15 PEAR AR, PR R AT . T RE SRR
K FR G0 b 1 TR D R AT 3 PR 3R R T D4R R O R
W 7 e RS 1 o 5T SROME Tt 1 35 1 RN AR E M 2
P R R I G E, Bacillus sp. CK4" 5
PR AR ST ROBE B, 12 e SOV IR B R 55 °C,
FE60~100 °CAI H A WG M, 2 FE IR T 51 1 i Asp-
662 1% il A 1 PEL &, Cys-21 1 4 5 57 JOH il
AR E B CHE M o Bacillus sp. MET
1299"VF1 Bacillus sp.CKA" ) 72 FME il 7 K 4 T
L 20 Rk 5 A TG PE AT BE IS 2 50 U/mL, @it
fife BT AR G0 A P 1) o SR WE g — 4R 45170, SR
PEBGE Y 45 G LT . A E PR AL S SRR R R
Ko, N T 5T RO B A5 AN R 0, R R Y
FoUE M A PSR AL T B S

i JE R ZE T B (B. amyloliquefaciens) & 2 1
FRG @ iy RS, A R AR R T RE T
2R AT EYI BT, Castrof5 A I g v ¥ 2
FOFF P MIR-41 7] D™ A= 3E by i 0 20 0 17 5
T A S = K WIS SR AOAT IR . e RO S
TR AR ) 70 SR AE A ™ v B L B AL 2220
ARSI 06 FOLHE SF VR T 7 U R ZF AT B HZ-15101% 72
RWEHG A STk, FERATR P RE, U
AR A T 05 1 205 v P TR AR L I X R M 5 g A
RIFITO R, MR E ¢ BB A Al IOV A%
PF . R T DL R i 8 e S W 00 N T 4
SERARYE , Tl A 7 B8 S

1 MRS Tk

1.1 SEEEHR
S B R A S E6 DA FR B K AR Ry s

SETETRAT , I il A S0 28 9 5 R i T 28 4
FFEHZ-1510,

1.2 FEXF

FE BB (L 2 1 >90%) W H 75 5 =i AR W
BHEABRAR . FREULO g/KIBET RIS, T
99.0 gf0.2 mol/LAY pH N 5.8 £, ik — £ FR 4N 2% i
W, BERE R, TR 1% W) 5 T
VI

21 1 3L 5 2 DN AR U ) & F1SDS-PAGE%E
iz il £ a0 e 1 b st B R AR B R A R OE
fE /7y )3 2xPCR Mix Taq; pBlue-T Vector,
10xLigation Buffer. 10xPEG Enhancer. T, DNA
Ligase. a0 e [l i 2t 4k 2 7] & FPCR ™ )
i Ak 5 B B b st S A SiE A ) R A R
AT KIGFF#E DHSoMIBL21(DE3) [ 4t 51 4 =
SAEMEARARATF; GSTHRHMZHHM A4
TAEY TR ARAF .

1.3 EREHRERRGFIINRE

WA NCBI L&A xRy, M
Primer Premier 5.03% 11 fij 3 51 #) Chi-F 1 #1Chi-R1
(F 1), PCREJV{KZR: 2xTaq PCR Mix 10 pL,
ddH,0 7 uL, #i#icDNA 1 puL, | Fi75]4 Chi-
F1AIChi-R1 (10 umol/L)4% 1 pL., PCRJZ I 2 -
95 °CHIZE 5 min, 94 °CZE1E30s, 56 °CHE M
90's, 72 °CHEf#2 min, FLiF354fF¥F, 72 °CHE
fil 10 min, 16 °CHEi . PCRF™=H) 4 1 %5 IR it
G R KRG 5, FH Bt R U A [l e ik B i SR
W, i HChil, Jf#%4: FpBLUE-TE M4, W
J7 %78 )75 o

14 EREMERRDFSLELSH

W o B 15 B 0 7 OB B gm Y Ty A,
http://www.ncbi.nlm.nih.gov/gorf/orfig.cgi ORF Finder
TR AT e 2 AE 3 &, 13 A http://web.expasy.
org/compute pi/ExPASy#F £k T H X H 4w i (1) 8 H
JT AT o w AAE L S Y IH 5. iz I SignalP
41PN EE FH A5 5 K, Swiss Model™ 4 {4 X
FBT S Rt B AT Bl . K % CAZy(Carbohy-
drate-Active enZyMes) 5 )32V 48 445 28 A0 FT &
J& 1 5 R Bl 2 B R Sy 91, FH Clustal WK {4 X6
AT R B T X, FHIMEGA 6.0 {4 PO 45
1% (Neighbor-Joining, NJ)¥4 & 22 G AL .

http://www.scxuebao.cn


http://www.ncbi.nlm.nih.gov/gorf/orfig.cgi
http://web.expasy.org/compute_pi/ExPASy
http://web.expasy.org/compute_pi/ExPASy
http://www.ncbi.nlm.nih.gov/gorf/orfig.cgi
http://web.expasy.org/compute_pi/ExPASy
http://web.expasy.org/compute_pi/ExPASy

1554 KopE o R 41 4

®1 KBATRAMSIY

Tab.1 Primers used in the experiments

5%  primer JF5(5'—3") sequence from 5' to 3’ Hi%&  usage
Chi-F1 ATGAAAATCAGTTTGAATCAAAAAGC T84 58 SRR A D5 51
Chi-R1 TTATTTGATTACGAAATGACCGTACTCGTTTGA T4 58 SR MR A 5 41
Chi-F2-BamH 1 CGCGGATCCAGATGAAAATCAGTTTGAATC 4] 322 T 2H A JTURL
Chi-R2-Xho 1 CCGCTCGAGTTATTTGATTACGAAATGACC H4) 32 B 4HL A TURL

1.5 EREBMNEEHRIL

TRk ME LIChiUAEMN, LG
Chi-F2-BamH THIChi-R2-Xho 1 (& 1) 14 57 5 A il
BB, PCRY M B{A R : 2xTaq PCR Mix
10 uL, ddH,O 7 uL, FEHRChil 1 uL, EFHE59
Chi-F2-BamH 1HIChi-R2-Xho I (10 pmol/L)# 1 uL.
PCRY" 4 2 W FEFF . 95 °CHIASMES min, 94 °CAE M
30s, 56 °CHEPE90s, 72 °CHEMH2 min, 3354
IR . B AET2 °CHEAH 10 min, HLPKAS I PCRF™
Wa, BIEWPCR™Y), I HBamH 1HlXho 1
(TaKaRa)["] i /i ] PCR 7™ ) 1 26 1% JF B pGEX-5X -
1, LIT, DNA% 0% 4200 %, %4k 2 DHS gk
AN, ZHEAT100 pg/mLE N H EZHER
LB IG5 5, PRIR s P L PCRYE , MJF
50 TF A4S 2 1Y) i 2H 2R 3K AR pGEX-5X-1-Chif¥ 41

T A RE 400 58U S A BH
2 3K TR pGEX-5X-1-Chif 1k 2 %32 B E. coli
BL21H, & 4100 pg/mLE*HHE X PiEm
LBE R SR R85 35 5, Pk B o B 2 b T 40k
100 pg/mLZ "~ 75 8 &= Lk LB ARG F 5,
AYBITE3T. 28, 18 °C K, LM J91.0 mmol/L
IPTGE $2¢ik4 h, SDS-PAGER IR 133545 H
1.6 EHEHGTEEMAOSL

¥ 15 KB W E W AE 8000 r/min, 4 °C
T, 015 min, WHEITEMFEIK, H1xPBSHE
WHERE., RS, T11000 r/min, 4°C
M, B30 min, WOHE T RS IR B
FHL 8 % {67 P GST Sefinose™ Resin Kit [2E T.4= 4 T.
() A BR 2> /) iR S A7 2lifk . SDS-PAGE
KoL B M E B, —80 °CIR- A7, & HI.
1.7 EHEFRERRAIEMERN

TR RAERGRERLEE 02 mol/L
pH 5.8/ £, 2 — . TR £ 2% PV IE 1 1% 119 52 SR
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WAENIRY , AL )5 1) EALE A MGSTH
F, RAHA, TR BN BE AT B R R N
15 min, RMWEEH)E, HRHEDNSHEL(3,5- i HK
o W )OI S A JEURE VR BE L T AR 00 T
(U/mg),

20 7 RAE B 69 R iE R pH TE f i i
JERFGETE R RS DLT , BERR IR IS IV I S5 °C,
FH0.2 mol/LZ R — £ B 41 2% v i 1ic il pH 3.6~5.8
M 2% PR . Tl TRk % R C 1l pH. 6.0~8.011) 2%
W . Tris-HC1ZZ Mg Bic dil pH 9.0~10.019 2% vl ¥ -
43990 F S [) pHLEA) 2 v Y0 T o] 57 508 M s AR A e
I . IMALifL)G M EHE A MGSTEH, fF
& E MR E T W 15 min, DNSEE E b JFAR IR
B, B P (U/mg).

28 B T T RAERRE T A 1
53l I M pHAF S I LT, P dRE )
o7 ik B 55 e CRI IRl I Wi pH 5.55%%, M & A &8
BFFe. Mn™", Ag", Ca*", Mg”., Cu*, Zn*,
Ba” FIK WM A B R WIR &Y, WE AN
AT 4 8 B 7 X B . [, #4EBacillus
sp. DAU1015¢ MGG PEC I SY, S804 i 5%
G 8 B - B 2R BE 43 51 2 0.1F12.0 mmol/L, Il
FEAN TR & JE B s M, R .

1.8 HUIEAIE

Bl R 7 22 55 PE K 56 (Bartlett: 56 ) A1 LA
%7 253 M1 (One-Way ANOVA), P<0.05% i &1k
%Eo

2 4

21 EREREEREDFIINEEERSH

FI 5147 Chi-F 1 F1 Chi-R 1 v8 [ 15 3] (1) 577 B b
fity 55 R g A 7 51, KA IS SR R, A — 4
KN K T50~1000 bp it 5 55w (E 1), R BeR/N
SIS
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1 TRENERREF IR EIXE
M. DL-2000 DNA Marker; 1. 7% 5% 4 il 2 8] 25 19 5 51 fA0 3 484 2% v
Fig. 1 Electrophoresis profiles of coding sequence from
chitosanase gene

M. DL-2000 DNA Marker; 1.coding sequence of chitosanase gene
22 EREHBNEVERZESH

it TE WS 2F FLFT B HZ-151010 58 500 il 3 [
ORFK: 837 bp, #ifih279 M2 M2, Hl & 150+
i H31.45 ku, FIRSH A 8.65, SignalP 4.1
Serverfiill 45 K an ¥ 27~ , FE37HL 0, ClEH
f, TOAE 5 BRU)EI AL 8 AE 360 I3 7AL S iR 2
], FEMR S ARIKHR, SH#EL TR KT, FY5
BRUTEIOL S I STE SRR TR, il ECAZyEL
It g b ZE AT B R 00 BE T OK A B R AT X, S
8 % BRI e SOME I 7 47 GHAOKH JE 7K fifk 8 5 R A%

signalP-4.1prediction (gram+networks): 7¢ 5 M itf 2 4

1.0 + C1H C-score
x S{H S-score
0.8 «  Y{H Y-score
(5] X X,
g 06 1 xxxxxxxx X xxxxxxx xxxxxx xx
%EM( 0.4 _xXx * xxx"
@ x R T——— &*ﬁ%
02 -*******”* XX X¥x**)(%)¢xx¥%
o D
MKISLNQKAGFWKKTAVSSLIFTMFFTLMMSGTVFAAGLNKDQKRRAEQLTSI FENGKTEIQYGYVEALD

0 10 20 30 40 50 60 70
F IR E position

& 2 SignalP-4.17UN A 5= B HEERE S BK
Fig.2 The prediction of signal peptide of
chitosanase by SignalP-4.1

SEDRES, PRI S 0 A i VS B 2 AT IR HZ-
1510174 7¢ R A i )& T GHA6 S5 1Y B 1 /K fifk il -
R H i R W, 5506 5 1A =R
(BE)FI7 1407 15 1Y R A& R (D)(5]3) 5 Streptomyces sp.
N 17452052 M W & B2 D SF 19 4 1L = 5L 2 Glu-
22F1Asp-40—E(Kl4-a), hTHAMRE)FNKLE
i (D)HB Ja& T8 P B v oy B 1R, R A7 0 4
J& BH B3 0 A7 75 7] RE 23 5% ) 52 RO I 1 05 M
BR T aX 2407 81, SR & BN R (A) Rl 40 2 TR
MWEFTRES S T 7e RAE 5 KP4 6 (K13).

TERBRAGS BRIT IS, B A 0 2 R 7
5 O A ZYES5 1 0 58 RBEREN 174317 7751 L
Xf (El4-a)Fl [ IR R AG 2 , K L B. amyloliquefa-
ciens HZ-15105¢ B 5 Streptomyces N174%5¢ 5
T EL AT AR = 25544 (151 4-b).

1 AAATCAGTTTGAATCAAAAAGCAGGTTTTTGGAZ—\GAAGACGGCGGTTTCATCTCTTATTTTCACCATGTTTTTTACCCTGATGATGAGCGGTACGGTTTTTGC&GCCGGGCTGAAT

1 M K I S L NQKAGTFT®WZKIZ KTA AV S S L

I ¥ TMFPFTLMMSGTVFAAGULN

121 AAGGATCAGAAGCGCCGGGCGGZ—\Z—\CAGCTGACCAGCATTT\TCGAAAZ—\CGGAZ—\Z—\GZ—\CGGZ—\Z—\Z—\TCCAATACGGATATGTTGAAGCGTTGGZ—\TGACGGAAGAGGTTACACTTGCGGGCGGGCC

4] K D Q K RRAEOQULT S I F

N G K T E

IQYGYVLD G R G Y T C G R A

241 GGCTTTACGACGGCTACCGGAGATGCGCTGGAAGTAGTCGAAGTATATACGAAAGCGGTGCCGAATAACAAATTGAAAAAGTATTTGCCTGAATTGCGCCGTCTTGCGAAGGACGAAAGC

81 GFTTATG@AL

vV VvVvEVYTI KAV PNNI KU LI KI KYTLU?PETLU RIRTILAIKTIDE S

361 GATGACATCAGCAATCTGAAAGGATTCGCTTCTGCCTGGCGCTCACTTGGCAATGATAAAGCCTTCCGCGCTGCCCAGGATAAGGTAAACGACAGCTTGTATTATCAGCCGGCGATGAAA

121 p D I $ N L K G F A S A WUR S L GNUDJE KA ATFTI RA AA ATO QTIDK

N D S L Y Y Q P A MK

481 CGTITCAGAAAATGCCGGACTGAAAACGGCCTTGGCCAAAGCGGTGATGTACGATACGGTGATTCAGCATGGCGACGGTGATGATCCAGACTCCTTTTATGCCCTGATTAAACGCACGAAC

161 R S E N A GLXKTATLATEKA AT YVMYDTV

I1 Q H GDGDUDU®PUD SV F Y AULTII KU RTN

601 ARAAAAATGGGCGGGTCACCGAAAGACGGAACGGACGAGAAGAAATGGCTCAATAAATTCTTGGATGTACGCTATGACGATCTGATGAATCCGTCAGATGAGGACACCCAGGATGAATGG
201l K K M 6 G S P KDGTUDTETZ KT KT®WTILNTZEKTFTLDTV® RYTDDTILMNTPSDETDTOQDTETW
721 AGAGAATCGGTTGCCCGTGTCGACGTTTTCCGCGATATTGTCAAAGAGAAGAACTACAATTTAAACGGGCCGATTCATGTCCGGTCARACGAGTACGGTCATTTCGTAATCAANTAY
2] R E S VARV DV FRDTIVZ XKET KNTYNTLUNG?PTIUHVRSNTETYGHTFUVTIK *

B3 ZEBERBFYIRIEBFTIDH
W1 35 4 2 75 GHAGK IR 52 S B DR~ s LA B0 7 0 26 A 0 7 DA REAE th s 5 SR 45 45 30 A A A0 BB s G0 e o 20 S R

DA Sk A s 5 IR D R0 a5 DA R B3 Sk 46

Fig. 3 Analysis of coding sequence and deduced amino acid sequences from chitosanase

The conserved domain of GH46 family chitosanase is shown in shaded; initiation and termination codons are presented with frame; chitosan binding sites

are presented with circle; catalytic active sites are presented with oblique arrow; the cleavage site of signal peptideis presented with vertical arrow
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} Glu22

JAsp40

Target | AGLN-KDQKRRAEQLTSIFENGKTEI—QYGYVEALDDGRGYTCGRAGFTTATGDALEVV 57
Ichk.2.A |AGLDDPHKKETAMELVSSAENSSLDWKAQYKYIEDIGDGRGYTGGIIGFCSGTGDMLELV 62

Target |EVYTKAVPNNKLKKYLPELRRLAKDESDD ISNLK-GFASAWRSLGNDKAFRAAQDKVNDS 116
lchk.2.A |QHYTDLEPGNILAKYLPALKKVN—GSASHSGLGTPFTKDWATAAKDTVFQQAQNDERDR 120

Target |LYYQPAMKRSENAGLKTALAKAVMYDTVIQHGDGDDPDSFYALTKRTNKKMGGSPKDGTD 176
1chk.2.A |VYFDPAVSQAKADGLR-ALGQFAYYDATVMHGPGNDPTSFGGIRKTAMKKA-RTPAQGGD 178

Target | EKKWLNKFLDVR—YDDLMNPSDEDTQDEWRESVARV-DVFRDIVKEKNYNLNGPTHVRSN 234

Ichk.2.A |ETTYLNGFLDARKAAMLTEAAHDDT————-

EYGHFVIK
~YGDP———

(a) HZ-1510 B 5 RE

———SRVDTEQRVFLKAGNLDLNPPLKWKT— 229

242
233

ViR N174 B 5 ELxf

comparison of amino acid sequence

N174 EH

HZ-1510 & H

(b) =4k45H

comparison of structure

E 4 T FHAFEHZ-15105 Streptomyces N17455 B2 ¥ E = E 45 Ha %t Lt

Fig. 4 Structural comparison of chitosanase from B. amyloliquefaciens HZ-1510 and Streptomyces N174

23 ERBHENEAREIRIBEUER

Fb 35 6 AN ) I T 50 SROBH I 1 3 41 R A
B, R ILAE28 °CHY i 3 e 3k 1 5 41 5¢ M g T
S PER3THAIL8 °Cry, I LL28 °Colifs T R ik i
PERR IR BE 25 R, J3 3638 T 4 5T R I
VI RAE R X BB GSTE H o &1 IR 5 19 -
WA GSTREMZN /7 & 4lifk, SDS-PAGER:
4l fk J5 0 8 L 45 R A SR, kgl 4k 45 5
THHTRER ( K/ANAHR5Tka) LIKLGSTHEH
( K/Nj26ku)

24 EEFRIBEHBAOBEMESTER
F IR FAE B Y R E RN R B 12 B
38 N L EE N 55 °C([K 6-a), fE25~55°C, 5B bE
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it 0% M B IR R T 2 LT #(P<0.05), 1E
35~65 °CHA B YK i is M o Bl & TREE M 60T
280 °C, MG PEZ W T, TE55 °CH, FfiG
PEd s, 70 °CJa, BEJLT- RiddE, 1Zm Y i
T SN R AR R ER 43 ¢ B A i 1Y) e 3k S I e
(30~60 °C)yE [l N, H. iz 7c 5 0 il 1) e 3 305 B
=, 8 T2 A S R

F 48 & AR B 0 38 R pH % il 1) B
G RN pHAS.5, pHIE }3.6~5.5, 5% M EG G P
bl % pHAE T+ 2 b FH#35(P<0.05), #£4.5~6.0H
A B K G M . BEE pHA 6.0FF 5 2£10.0,
W35 VBT N R . pHOMS.SAE AN, T TR B
(Kl6-b), %5t M MG Y il pHIE 5 K8 4 2 10
T T 776 SRl 114 F5 s pHSE Fl (4.0~8. 0)AH 45
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M 1 2 3 4

116.0

66.2

25.0

18.4

B 5 ZHZREBEEARIEMAGL
1 Aifl J5 A 5E RMEEG: 2. 4ifb /5 IGSTHEE: 3. EHR KL
pGEX-5X-1-ChiR iz Bl P A EH: 4. THpGEX-5X-1K ik
RIEBE R S E s M. 8 [ marker
Fig. 5 The expression and purification of
recombinant chitosanase

1. the purified recombinant chitosanase; 2. the purified GST protein; 3.
total proteins in the supernatant of E. coli expressed pGEX-5X-1-Chi;
4.total proteins in the supernatant of E. coli expressed pGEX-5X-1; M.

protein marker

4B BT E 4 AR E A B vR) 1
PRI R MR BE T, OFPAS ) 45 I B 7 %t 41 76 2R
BB PE R R 45 5 R, M, Ca’ RIMg” X
7 M Bty 1) 5 1 B A 3 R AR H (P<0.05), Cu™ i
= A R B 35 7E (P<0.05), Fe''. Ag'.
Ba™ FIK %t 5% 5 0 [ 15 1 4 A AS [5] 2 BE A 0 1
(#2), S, AU (1 Zn® % 575 W 14 335 1 R
AAREVER T R B 1 Zn™ X 5t SR i 1Y) 0
L H] T EEH (E 7).

3 e
31 ESHERREBEIMNRIEXR

FER MG —Fh W E E, 5 ITE B B
B o W 3R R e B ok AR R R R EAE
R, SMEEE U7 08, R AT T i 2k

WAL M AR, Bk, o
RO A sh o w5k o HIE, RIS 5 Ok 51

250 ¢ —e— S804 experiment group

— == -GST {4 GST control grou
200 | group

—_
W
S

W HE/(U/mg)
specific activity
=
(e o

0F e e = o o B
2530354045 505560657075 80
07 i/ °C
temperature
(a)
60 | —e— SBGZH experiment group
50} ~* GST xf4l GST control group
2 40
§ 3 30
=220
528 10
O - =
~10 B3.64.04.55.055586.06.57.08.09.010.0
pH
(b)

E 6 REMpHX EHRRIEEFMMFIM
(@)l FE2 %o TV A PRV R T 5 (b)p X g i 1 1 2 T
Fig. 6 Effect of temperature and pH on enzyme activity
of recombinant chitosanase

(a)effect of temperature on enzyme activity; (b) effect of pH on enzyme
activity

S AMIR B 8 A 43 W B A0 B R e X TR, P T
VT, T Sl G PR TR A S M R Y IR M . Hrh
EE HEHBE SR LR R ARERS A &
LA LU AN EAR S ik, B0 A RImA Z .
Sak-Ubol &2 1 4K ZF J1FT 1/ (B. licheniformis)Fl
il B ZE AT TR (B. subtilis) (1 5% S B 70 A 9 FLAT
Wrh i TR, IR T3 RAE, RIJEME
S A B BE SRR A KR E
OmpASME G5 K. iR Ex, HHHARES
JOR AT 2R 35 I 7 5RO i 1 7 1 RN G A R A
T3HNPIANE OL T (Y B 2R A R A3 W RO R
BEfl o (HZ, {55 KT M mG Wl b 2
oy D, G, AT KR )RR Y 58 BROBE AN
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Tab. 2 Effect of metal ions on enzyme activity of

recombinant chitosanase %
SRET W relative activity
metal ion 0.1 mmol/L 2.0 mmol/L
R4 control 100.00 100.00
Fe** 58.71+26.88 36.89+14.56
Mn* 131.914£59.94 473.57+73.33
Ag' 62.45+13.59 64.47+2.08
Ca** 105.45+10.32 109.51+37.20
Mg™ 135.41+17.09 126.44+12.88
Cu™* 61.46+9.62 29.57+9.49
Zn** 103.85+28.41 47.20+14.42
Ba*' 79.16+6.63 59.16£16.23
K" 87.45+11.63 98.16+20.61
50
45 ¢ = (.1 mmol/L
40 t 02.0 mmol/L
> L
»E 35
£ 30
2525t
5 20 1
\—g 5]
215
10
5 L
0
1 2 3 4 5 6 7 8 9 10
SRET
metal ion

7 BMARKEERESFIEEENRMm
Fig. 7 Effect of different concentration metal ions on
the enzyme activity

1. Fe*, 2. Mn™, 3. Ag’, 4. Ca™", 5. Mg™, 6. Cu™, 7. Zn™", 8. Ba™, 9. K,

10. control

FAh, ANEER R 2R 5 S I TR AR 1 Uk
BE . IPTGHK BE FIR 580 H R . AR IPTG
(375 S U 1.0 mmol/L, HREEARRESH, W
KIPTGA B X B R (14 A KA 300 o T 3 B %o
BAMRBZWMBER, @EELT, BES
FAABGERD, (A5 BT & A E 81 h)
L, MR RS

32 ERBEERSASMH

AR A S5 Ry o 2 TR, H = 4 25 G i
HrXd 4 A HAH ST RE HoAS 2 8 X . #EGH46%K
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T, d R R 04 7 SO T 1Y) T AR S5 4 2 Stre-
ptomyces N174%% 55 i W) A8 B AE Y 20 5 12 104 i
SE S R Y — I E R M, AR
T E A ZE AT HZ-15105%E BB IR T
GHA6FK TG M 1 /K W, 5 Streptomyces N1747¢ 5
WEEG A A B 5 AL = ZE 23 [ 4548 . Streptomyces
sp. N174P2 ) 25 6] 45 ¥4 2 78 Glu-22 Fll Asp-4025¢
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LR N Glu-37F1 Asp-55, X 24 Z SEFR 72 A Rl i A
Wy %) 7 TR Tl T AT = BE AR ST o R T 2R S R
M e ey s R, MR R, A

AEEHE AT, ZHE TS 5%
RAEMGLE G, I RY S5 G, 5
IK AR

33 EEEREMEMSW

HY A TARAE R K e 55 A0 °F T 7 58 R W Tl
(36 VERR LSS, SRR KA . BERESE SR
K R G0 TR TR AT B PR 2 Ak T DL o e 2R
Wl 7 i DS PR, AR Y b Y 2 58 ROBE G I
M =35 50 T 177.7 U/mg.

FHOCHIF IR, KER 43 5¢ M i d5c o 2 1
B H30~60 °C, fift UK 2F AT I HZ-15107¢ 5
W T 119 $5c 3l J N IR BE R SS °C, 50K H Bacillus sp.
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Cloning, expression and activity analysis of chitosanase from
Bacillus amyloliquefaciens HZ-1510

DUAN Jing', LIU Guangxin', DONG Yanjun', ZHOU Yang', LIJinquan’®, LIU Xiaoling ',
ZHOU Meng’, LIANG Rishen’, ZHAO Lijuan ", LINLi""

(1. College of Fishery, Huazhong Agricultural University, Wuhan 430070, China;
2. College of Food Sciences and Technology, Huazhong Agricultural University, Wuhan 430070, China;
3. College of Animal Sciences and Technology, Zhongkai University of Agriculture and Engineering, Guangzhou 510225, China)

Abstract: To study the hydrolysis activity of chitosanase, in this report, the coding sequence of chitosanse from
Bacillus amyloliquefaciens HZ-1510 was cloned, and glutathione S-transferase (GST) fused-chitosanase was
expressed and purified from Escherichia coli. Furthermore, we analysed the signal peptide, amino acid sequence
and its three-dimensional structure. In the end, its chitosan hydrolysis activity was measured. The chitosanase gene
consisted of an open reading frame of 837 bp which encoded a protein of 279 amino acids with predicted
molecular weight of 31.45 ku. The protein contained a signal peptide with a cleavage site located between the 36th
and 37th amino acids. The deduced amino acid sequence homology analysis of the chitosanase revealed that it
belonged to GH46 family. The recombinant chitosanase has been purified to homogeneity by using only GST
column chromatography. The optimal pH and temperature for the chitosan hydrolysis activity was 5.5 and 55 °C,
respectively. The enzyme activity was increased in the presence of Mn’*, Ca’* and Mg”". However, Fe**, Ag®, Cu”,
Ba™ and K could inhibit its activity. Furthermore, its activity could be increased in the presence of 0.1 mmol/L
Zn’* while it was inhibited by 2.0 mmol/L Zn*>". This study explored the optimal condition for hydrolytic activity of

chitosanase and established a theoretical basis for its industrial application.
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