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MimAl & RIEILT REEERERES /LT REEn AR AT

el R ARk a a2 Be, Wb fR%E 071000

W, ALHE, BRW, X,

4 R

E: [ HAY ] @ wsm il 2k LT S A 48 M Ok 32 w8 LT S A T35 4 A0 A= 40 7 3 s D T 74 i
J1. [ e ] LA 4% 45 7 (Sreptomyces alfalag) ACCC40021 Hrifi—1 GH19 Z % JL T il it , 4
AW A IR LTRSS A AU T R, T RR s FIH 3,5- A E K IR I (DNS) I &
JUT el o [ 4550 1 Ut T CatDens (HEALA5FR) . rChiB (% N-uiiJL T B4 &5 45441%) . DChBDenig
(B st JU T TR & 25 30) = A B B, FH7E KIBFF 3 8] TRk ik ; 5 CatDenig A1 rChiB A 1,
DChBDcrig i & 4 T 5%F o-JL T 5. BEARJL T R AR A 2L T R A S5 A RE S RGP 5 [ Ehisd o 1 Hoxt
o IR B A KRR B I E L o [ 4538 ] Wil & 2238 LT 2 & 25 302 (87 A R 3 = L T I g v

P B BT T 1 A SR

KA KIS PLEEHE(CBMS), LT R4E

JUT i, AEY RN &

il 7K Ak G W) 25 45 A% Bk (carbohydrate binding
modules, CBMS) &M 7K fif fiti 25 ¥4 Fh B Ak £
FK T Re PR PR BIEE Y . CBMs 78 IS H) R 1)
AR T35 P 19 5 T R 95 28 o LAY 1 A,
CBMs BEASHE S KM B Xt A7 2 B (1]
WILT B, 4R GRETT, sh—P 4R m ik
PR PES AR A LR Y A AL, CBMSs 43
S 8ANGR, Hoh P BILT B LT Bidh & 45t
3 (chitin-binding domain, ChBD)J& T CBM5,

BEEWB: [EZE AN 11 (2017Y FD0201100); i1t B 4

PR R ST T 4

25158 (ChBD),

I 1555 75 14 (Sreptomyces alfalae),

CBM12 il CBM18 kY,

JUT Bl —FER T ILT B A N-£ it
PRI AL T S RO BT K I AR IR 8 [)
PEME, WI4rh GH18 KRy JL T JHEGM GH19 &K
LT RS, GH18 FkiL T R fEAE T
TR, GHL9 ZEWE AL T il = B A7 AE T S AT
Yirh, AUEBERFE R EAM AT LM T GH19 %
WEEDLT BB, ki b i GH19 KIkIL T
Jo A U AR R RS DR (R K- 46 78, L RR S
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IR E AN ERE R LT BT, fEBTE I Byt A rp 4k
FAFHA . K ZHOLT FREGA S £k
SRR LT BEAECRIL T BRgs A 454 5 ChBD
=oAL ARk IR R LT R R Y ChBD
FEAE N 35, JBT CBM18 Kk ; 140 i Al
KU LT B ChBD 7E N 4isk C ¥, J& T CBM5
o 12 FIEM, BFgR R, LT R AL it T
JUT TS BTG FPT ECRA I g 28 o i

) A 3 A e L T Y LN R VR A
hSR K R BT E R R . HAT, XHEY
FLR 1 BT AR AR T o A AR
FN A 25 ) 5 | ARG L P AR pi kAT
BEARECACR s 5 — i, A A s n iy A A fel
FHIE BT AR 78 2R GE IR A ROt N S At 3 119 v 7
00 ST =E 7/ 1 R TER 7/ NN T ke = SN = N e
PerRE s, SRR R I S ] R E R R R
Jitl o LT 5T P BE A ik L T ) 200 B R LA 40 o]
AR, IR E A W8 i A B kR . 124
ik, CAEBRZAERIE R ILT 59 A 20T
JrERAE, RIS, RIRILT ol pAR T o A 2k 7
BUAS BRI Tz A B, U AR
AR, BRI T B2

& 75 5% B 14 (Sreptomyces  alfalag) ACCC40021
JE& TR, & NBEPE A B 43 15t 1A 2 AR PR 4
W, CET Tz AR R A Y S A P LR
IR P V5 U B A R O ke
B B B ACCC40021 1) 3 [ 4 ¥ 41 (GenBank
accession No. CP015588)i/k1T CAZy(Carbohydrate
active enzyme database)/r#r, & ¥ME—AY GH19
FIGHILT il SaChiB FEH . 5453 Fr R BIAE
SaChiB N-ii B A7 1AL T B4 G4, A5
IR IE CatDens (fEALEEHIER) | rChiB (7
N-3ii JL T 45 & 4544 5%) . DChBDenig (% Wit JL T

Bi

JRZEG A ) = MIE XML T B E S, it
HESRE AT, RPN P 45 %35 ChBD
RES 5 M S LT B AN R LT B 3 4
PR

L AT
1.1 Btk

B T4 H ACCC40021(Streptomyces alfalae
ACCC40021) . i Jit BT 14+ 4% K 8 (Trichoderma
longibranchiaum) ACCC 31615 Hi H [ 4\ i 4E: 4)
PRI DR o R . K T 1 (Escherichia coli)
Transl-T1 1 BL21 (DE3) H &=\ &AW dt ) A
PR
1.2 FERH

PfUDNA &7 . BRI E A UIBGEFD T4 & H2
W {2 EEYAC)ARAR . R RIRER .
SAEE B-D-2KEFUMITE(PTG). Bihd . JLT FH
Fo Ak 2= 1200 4 B AR TA Y TR (i) R A
BRAF . o-JLT BT A Sigma(3E ).

A LT BHI A . 0.2 mL B
2.4 L FG n#) 5%t R il & Kb, 7£60°C T
®E 12 hJ5, 12000 r/min &.0 15 min, JUIELE
100 °C ¥ 15 min J5, /KPE 3, £ 65°CF
T4 12h, 1520 RIMEREHFRE, FH.

AR TL T il 4% . 10 g JL T B 200 mL #kEh
W2, L I B UUVER i, T 4°CiE 24h )7,
it 500 mL 50%Z 5, fiidk 5min, B0 EIE,
INZELRKIE pH 2 7 A4, BJEHZERMKER 2
500 mL, 755 2% LT i, 4°CIRfFE&EH.
1.3 pET-30a(+)-CatDchig PET-30a(+)-rChiB #
pET-30a(+)-DChBD¢pig FIH

M NCBI F 3£ BUE 1 SaChiB 8%t 12 17 41

http://journals.im.ac.cn/actamicrocn



764

Tianyan Gu et a. | Acta Microbiologica Snica, 2019, 59(4)

(GenBank accession No. MH828721) ) 2 24 J: iR
¥ 4] (Refseq: WP0766829881), M signal IP Tl
HAG S IR A5 2 HGAE A R P91 o i@ id SMART
WO 4 ChBD P4, HAralit & —Es5Y
(% 1)

5 BE T T ACCCA0021 HE K 4 it , LA
rChiB F #1 rChiB R 24 b il | 419 14 4 i iz L

T SaChiB (ZBR{55 )M H B9 F Bt rChiB,

A BLK ¥l 810 bp; LA CatDerig F il CatDeris R M
RS CatDenis, 1B EE SN 660 bp; LA
ChBDcig F il ChBDcng R A RIS 44 14
ChBDchis, HBIK/NA 150 bp. PCR Ktk R K.
1pL 10 pmol %514 F AR #5149 R, 10 uL 5 x
TransStart FastPfu Fly Buffer, 4 uL 2.5 mmol/L
dNTPs, 1ulL TransStart FastPfu Fly DNA Polymerase,
1 pL BEFEE ACCC40021 HEH4H, ddH,O #hE =
50 L. PCR /%% 98°C 3min, 98°C30s, 58 °C
30s, 72°C1min, 40 ME#H, 72°C 10 min,
WL FL KA LN, I H B, B R B
rChiB., CatDcyg F#A pET-30a(+)H Rl 1 A VI
fitt EcorR 1 #1 Hind [IIE§Y], T4 dE4efidse, ¥k
FIKIAFFEE Transl-T1 &z 4854, PRk BHYE 7Tk,
%%k%?ﬂﬂf?ﬁ%@zﬂﬁz pET-30a(+)-rChiB
I pET-30a(+)-CatDenig; K H HJJi Bt ChBDcrig Hl

W 1E s () 20 SOk pET-30a(+)-rChiB ] Hind 111
M Xho T [V, T4 BE4EmHERE, AR RBATE
Transl-T1 Hr, Bk BHM: v Bk A8 R 3L PR e 45 3]
41 JFiki pET-30a(+)-DChBDcris, DChBDcrig /)N
k966 bp, 5,
14 EHILT BRI RE Kotk

¥ pET-30a(+)-CatDanig. PET-30a(+)-rChiB il
PET-30a(+)-DChBDcnig % 3 K T T8 2R 34 T ik
BL21(DE3), %4 T4 50 mg/mL #ilz Rk
BRM LB EARRE I |, 37 Cal i 5% . PhHL
FATTREBERT T 2 mL (& 50 mg/mL B R AR A %)
LB kI FE g, 37°C. 220 r/min it & 5557 .
LA 1/100 {5 Fh -3 F0F 200 mL 7 50 mg/mL i
MR RARE = LB M iAKE Fe i, 37°C. 220 r/min
K% 2-3 h, 4 ODgoo=0.6-0.8 i}, MMAI L
4 0.1 mmol/L /Y IPTG, 20°C. 200 r/min, 20h,
F 12000 r/min, 10 min, 4°C N0, WEDTE,
BHITHERR T 20 mL lysis buffer (50 mmol/L NaH,PO,,
300 mmol/L NaCl #1110 mmol/L Bkm, pH 8.0)H,
FE VKRR 7 O A0 B A R AR AT R, L 40%
1041 M P e R A, A PR 2L i T 12000 r/min,
10 min, 4°C Z.0UEE, HIE Ry EG AL
W Ni-NTA lifl, 24k 25580 - R e i om 2
F| Ni kRS, FJ washing buffer (50 mmol/L

*1 WS

Table 1.

Primers used in the study

Primer Seguence (5'—3) Restriction site
rChiB F CGCGAATTCACGGCGTCCGCGGCC EcoR |

rChiB R AGCAAGCTTGCAGCTCAGGTTGGAGC Hind 11
CatDepig F ATATATGAATTCGGCGCCTGCGGCGGCGGCAC EcoR |
CatDcpig R AGCAAGCTTGCAGCTCAGGTTGGAGC Hind 111
ChBDgpig F CGCAAGCTTACGGCGTCCGCGGCC Hind 11
ChBDgpig R ATATATCTCGAGCGCGTCCGCCCAGACGTCGG Xho |

Italics sections are protective bases, and underlined sequences are restriction enzyme sites.

actamicro@im.ac.cn
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NaH,PO,, 300 mmol/L NaCl F1 50 mmol/L Bfms
pH 8.0) LBxZ4 & 1, M 250 mmol/L elution
buffer (50 mmol/L NaH,PO,;, 300 mmoL/L NaCl #
250 mmol/L PKM, pH 8.0)F1 350 mmol/L elution
buffer (50 mmol/L NaH,PO,, 300 mmol/L NaCl #
350 mmoL/L Bkmk, pH 8.0) ik i I Wi £ AT i 1k
M, &4 °CHRAE, I3 N M T e B
Hi, 7k (sodium dodecyl sulfate polyacrylamidegel
electrophoresis, SDS-PAGE) il Halifb fL g, 15
S 268 1 30 kDa (W@ 184S (Sigma, 32 1) LR
Bk, B IA7E 50 mmol/L BEBRELZE ik (pH=8)
Hr, cE-20 °C Ff
1.5 JUT SrBSH T HE0 E

- 3,5- i Bk /K 4 R 12 (3,5-dinitrosalicylic
acid, DNS)I i i JFURE 4 5 3 A HE 10, b
RFJy: 0.1 mL JLT EE, 0.2 mL 2% AL T
J5t, 0.3 mL 50 mmol/L iR +h 2% vhif (pH=8), 45 °C
S 1 h 5 DNS ¢k i, 100 °C fili#A 10 min,
£ A=540 nm il E OB RE . — B B E
N TERGESMET , BRI L T ORIk
1 umol GIcNAc FIT 5 i .
1.6 EHJLT BEXAEJILT B

TE il 4514:(45 °C, 50 mmol/L W RREh 2% vk
pH=8)F, %%} CatDcng. rChiB il DChBDchip
PEAT IR E , RPN EMATLT BT, o-JLT BA
B ILT k.
17 BAILT XSRS S 80T

H¢ 2 pmol/L CatDerig, rChiB #1 DChBDchig 43
A5 1 mg/mL LT B, o-JLT AR & T
50 mmol/L #fRERZE Mk (pH=8) P s iR >, T
4°CF , fEie¥c iR & a4+ B 1h )5, 10000 r/min,
5min Wtk Bi, FISRIDRESSRIER , it BCA

PR EIREE , 2812 AR A R (D499,

BEAHE-REE5EHEHE)x100
st o) - LT R )
S EEH B

A1)

1.8 HLEREELK

DA Jir L P A A A P AR R A T
BRI SCIG, K G e PDA B3Rk BiEMk, 25 °C
B3 48 h 5, FH B4 M 0.6 cm BIFTFLAS ST £,
BRI EHT A HA PDA B5 3R SE MR F% LAY v ge 7
B, 25°CHigt 24 h)m, FHEAN 0.6 cm A4TAL
FRAE I B B A S DU TR 10-20 mm AT 4 4~
A3 BT BE(10 mmol/L BiBREh 2% rhii pH=8).
0.67 pmol 4lifkf¥) rChiB(10 mmol/L ®§fREh 2% il
pH=8). 0.67 pmoL Zfifk ¥ CatDcpig(10 mmol/L
iz 5 22w pH=8)#11 0.67 pmol 4lifk.[¥) DChBDcrig
(10 mmol/L BEfRERZE vl pH=8), #%5% 48 h 5
SR
1.9 BAESHT

A R E 3 A R S, Wl
JHl GraphPad Prism 5 155 HF 35 {8 K b o i 2=
(Standard Deviation, SD)(CF-3{i+SD), J7 25404
(One-way ANOVA), 3 H X F/NFEi% T 0.05 1
P BN RG22 W

2 SR

2.1 SaChiB ZEH/FFI4HT

i#F NCBI CD-search (https://www.nchi.nlm.
nih.gov/Structure/cdd/wrpsb.cgi) 43 Hr H 45 4, i
Kl 1Pr7n, SaChiB J& T GH19 ZE I JL T i,
HAR ARSI LT RS 6 45 b A fb 45 1)
I(GH19 JLT Jsifil) =&, LT e &
ZEF IR T CBMS5 Z .

http://journals.im.ac.cn/actamicrocn
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Linker Linker

Signal
peptide

Chitin binding
domain

Glycoside hydrolase family
19 chitinase domain

1 26 34 76 94

296aa

Bl 1. SaChiB &#rEE
Figurel. Schematic structures of SaChiB.

22 EHILT REEMMER KRS
WA T £ ChBD . N %A ChBD FIp
Uiyt A ChBD Y —FiEi 20 Jivks pET-30a(+)-CatDenig -
PET-30a(+)-rChiB #l pET-30a(+)-DChBDcig, Hi%k
PR A 2-A B 4 R T T A
1) H 20 TRy 5% AL B R I AT T R Ttk BL21 (DE3)
PEHATIR R FR 0k, 45 Ni-NTA 4ifb )5 , i1 7 SDS-PAGE
38T, WK 2-B s, —FMEMZ Ni-NTA 4ifl
RS TR EREN, HEAK/N CatDenis
“} 31.0 kDa, rChiB y 36.3 kDa, DChBDcpis N

(A)

41.5kDa, St k/h—E
2.3 BEYAJILT EENABEEYE S0

CatDcpig . rChiB Fl DChBDcyig X ANAEPEICH a-
JUT . BAILT L. ARAhEZ G Re il 3 i
/i, CatDepig. rChiB Fl DChBDgyig ¥ a-JL T B4
G HES 1M 34.24% ., 58.29%., 60.52%; Wi L
TIRINESSRE S0 22.29% ., 50.52%. 52.10%;
Xf HB M EE R 45 G RE 1 3 Bl 47.39% . 54.94% .
78.42%, Z5FAEH], FilG ik ChBD BEREHRILT
JEREEAT o-JL T L ML T R PR RS AR .

CatDe,sN ‘ Glycosyl hydrolase family 19 chitinase domain ‘C

rChiB N | Chitin binding domain | Glycosyl hydrolase family 19 chitinase domain | C

DChBDs N | Chitin binding domain | Glycosyl hydrolase family 19 chitinase domain | Chitin binding domain |C

(B)

kDa M 1 2 3
100 — »
70 —
50 —
41.5kD
40_ - “1— a
36.3 kDa
- 31.0 kDa
30— 4.
25— .

2. CatDcpigy rChiB 1 DChBDchis HI45 197~ E[ElF0 SDS-PAGE 43 4fr
Figure 2. Schematic structures and SDS-PAGE analysis of CatDchg, rChiB and DChBDcpig. A: Schematic
structures of CatDchig, rChiB and DChBDchig. B: SDS-PAGE analysis of CatDcpig, rChiB and DChBDcypis. Lane
M: Standard protein marker; lane 1: purified protein CatDcpig after Ni-NTA; lane 2: purified protein rChiB after

Ni-NTA; lane 3: purified protein DChBDcpig after Ni-NTA.

actamicro@im.ac.cn
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100
[ JCaDee

L1 rChiB

80+
DChBD,

o

o=

o]
T

40

Bound protcin/%

201

Aspergillus
niger chitin

u-chitin -~ Colloidal chitin

Insoluble substrate

[ 3. CatDcpig:r ChiB 1 DChBDcpig 3 A8 M R 4180
A

E=N=N:]

Flgure 3. Insoluble substrate binding ability of
CatDcpig, rChiB and DChBDcpg. Data are presented as
mean+SD and are representatives of three independent
experiments.

24 FHILT FEEXTAEILT BRI

CatDcpig. rChiB Fl DChBDcpig 43 HII7E 45 °C.
50 mmol/L #§EREh (pH=8)%% ik I & Hox it 4
JUT . - JUT BiAn R s pid 1, a0k 2 fios,
DChBDcpig X B L T 5 . a-JL T o A1 2 il 25 10 75
5, rChiB IkZ, CatDcig Fflk, DChBDchis
55 rChiB. CatDonig F Lb 22 7 1. %

*2 BHNLTEREXMAELT RAEMSE

Table 2. Recombinant chitinases activity towards
different chitin
Substrate CatDehis rChiB DChBDChiB
/(U/mg) /(U/mg) /(U/mg)
Colloidal chitin  23.55+0.03 28.37+0.50 33.19+0.46""
a-chitin 0.93+0.13  2.40+0.06  2.81+0.02°
Aspergillus 0.47£0.05 0.50+0.02  0.93+0.12"""
niger chitin

Data are presented as mean+SD and asterisk indicates to be
statistically signifcant compared with rChiB (* represents
P<0.05; *** represents P<0.01).

25 PLEREEME

CatDcpig. rChiB F1 DChBDcpip ¥ KA A ZE Y
PLE RIS EE 4 FoR, B A AT A
Hl1EH , DChBDcpig A% F CatDenig #1 rChiB 4 4%
WA X3, H. CatDeng. rChiB #l1 DChBDchig
M IX B4 6.76 mm, 11.91 mm, 17.93 mm. %
ﬁé@%bﬁ%ﬁn/\ ChBD BEMEHA 3458 JL T ol 1

TG 58 XA P st L TR R RO B A A T

(A)

wn
T

Inhibition zone/mm
=
T

Cateyp rChiB  DChBDg,;
Trichoderma longibranchiaum

[ 4. CatDcpigs rChiB 1 DChBDcpis T E BEIE
Figure 4. Antifungal activity of CatDcpig, rChiB and
DChBDgpig. (A): Trichoderma longibranchiaum. (1)
control (10 mmol/L citrate buffer pH 8 without
enzyme); (II) 0.67 pmol of purified rChiB (in
10 mmol/L citrate buffer pH 8); (III) 0.67 pmol of
purified DChBDchig (in 10 mmol/L citrate buffer pH 8);
(IV) 0.67 pmol of purified CatDchg (in 10 mmol/L
citrate buffer pH 8). (B):
pathogenic fungal growth. Data are presented as
meantSD and *** indicates to be statistically
signifcant compared with rChiB (P<0.01).

inhibition zone diameter of

http://journals.im.ac.cn/actamicrocn
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3 it WEFEATRAUENT, M EL G A ChBD ARZIJLT

AW E A = AP B A 1 CatDenis
rChiB 1 DChBDchg, JF7EKIFTIE BL21(DE3)
AR T EACRIR, E RO A T A
ChBD ML T Bl , I-0H58 T =X A R LT BTG
PP E RIS

ChBD #efg 3G s XA [A] JL T T 1 45 G RE 1
1 VE . 5T Bacillus circulans WL-12 H1f) ChBD
SR AL T A AL T R A W 248 m. kA
Trichoderma atroviride PTCC5220 [ C il & 2% ik
ChBD #4JL T 5§ Chitd2 5 5REAI L, XHREEEIL
TSN (1.420.3) UmL | (2.4+0.1) U/mL, 25
T L7LAE, MHBAILT B SR (7.76£0.6) U/mL
(10.020.7) U/mL, 2 T 1.29 £%; £ Aeromonas
sp. No. 10S-24 GH19 Kk JL T fgH, 2B
ChBD 9 JL T o il b S 6 e 1A JL T 5T L Al L T
FREETES B R T 30%., 65%1%, ARF5¢ ot
FALT BRI Y45 6 9250 =W (1F] 3):
DChBDcpig. rChiB #¢ CatDenig XF a-JLT i, ik
JUT AR B A G Re 1 il m 1 1.76 £
1.70 f%; 2.34f%. 2.27 f%; 1.65f%. 1.16 f%; &
LT BEEEREA R LT Bid e R (& 2),
DChBDgps. rChiB % CatDerig ¥ a-JL T . BeiAJL
TR IR T 3.02 4%, 258 1%; 1.414%,
1.2 f%; 198 f%. 1.06 . Mumfl&£is ChBD
(DChBDcrig) W IR M 45 G RE I FTE VAR, AN
W ik P A4 A 235 AE) S 2 A RN TG M b o AR Si
HFIKM ChBD ML 74 [ 25, &
F CBM5, CBMS5 & Type A 2&“ K IHi %54 Rtk 1k
A W55 B (surface-binding CBMs), HAG 17 i
23 (M 25, PTUAZS S ANEYE | B A dh i LT BiEk
o, B RERT KRR A

actamicro@im.ac.cn

5 it P A AL 45 P RS P D (R 25, B M AR
5 T BT AN RIS 1 25 6 R ) R

ChBD X JLT FafigHi 5 W AE A B35 5
M., % H Sreptomyces griseus HUT6037 (1) ChiC
SEH— R BLR AN GH19 KIkMJILT
JRAEEY, Hif T. reesei SLH KW, AP ChBDeric
IRIRAY ChiC 5 CatDenic ML, DLELRETE P32
101244, 3k B Trichoderma atroviride PTCC5220
) Chitd2 ) C il A—> ChBD ZJ&5, W] @iz
BT RATE AR 4
%P, DChBDcng. rChiB # CatDeng IHT E 1
A e T 2.65 5. 1.76 £, XULIAWIsGH A
ChBDchig(DChBDcpig) HE FH 1 3 558 X K A2 AR B (10
HVER . ADF90R 1 IR E W il & 3835 ChBD
e LT B BRI PR R )y, X
LT 5T il R A A — Al v 2 14 £ B 1500 0 T A
NIZi8:

A 5T R T # T pET-30a(+)-CatDenis -
pET-30a(+)-rChiB F1 pET-30a(+)-DChBDgris IF7E
KIGFF R 53] T =831k, DChBDong HHEL T
CatDcyig Ml rChiB T 5 , HAERKYIES & LK
PULE RS FAA B m . AR ERER
B il 2635 ChBD & fal ot 4 = )L T Ik
it 1 335 1 AT EL B BE T A SR 5 [RIE it T —
PR AE 1 L o T8 e 25K 877 ¥ AL A0 L TR 5 1) A B
il

2 % Wk
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Enhancing antifungal activity of chitinase by fusion of chitin
binding domain at both termini

Tianyan Gu, Xiaonan Liu, Lingcong Li, Yanchi Liu, Shaofeng Hu, Chenyin Lv, Hua
Liu, Guogang Zhao
College of Life Sciences, Hebei Agricultural University, Baoding 071000, Hebei Province, China

Abstract: [Objective] To develop a simple method to improve the enzymatic and antifungal activity of chitinase by
fusion of chitin binding domain at both termini. [M ethods] The chimeric and truncated chitinases were constructed
using the unique glycoside hydrolase family 19 chitinase in Sreptomyces alfalae ACCC40021 as template, and
expressed in Escherichia coli. The 3,5-dinitrosalicylic acid (DNS) method was used to determine the enzyme
activity with colloid chitin as the substrate. [Results] CatDcyig (catalytic domain), rChiB (N-terminal chitin-binding
domain) and DChBDgy,ig (double chitin-binding domain) were successfully constructed and expressed in E. coli
BL21(DE3). Compared to CatDcpig and rChiB, DChBDcpig improved the binding ability and activity towards
colloidal chitin, a-chitin and chitin from Aspergillus niger. Furthermore, antifungal activity was enhanced against
plant pathogenic fungus Trichoderma longibranchiatum. [Conclusion] A simple, feasible and efficient method was
developed to improve the enzymatic and antifungal activity of chitinase by fusion of chitin binding domain on both
C- and N- terminus of protein.

Keywords: carbohydrate binding modules, chitin-binding domain, Sreptomyces alfalae, chitinase, phytopathogenic
fungi
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