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Identification of chitinase G¢CHI1 of Gliocladium
catenulatum HL-1-1 and the antibacterial characters
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Abstract: [Objective] Identification the chemical structure of chitinase G¢cCHII that isolated and
purified form Gliocladium catenulatum HL-1-1 strain, and tested the antifungal effects and revealed the
antifungal mechanism on several kinds of plant pathogenic fungi. [Methods] Nano-ESI-MS/MS
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methods and Oxford cup method. [Results] Peptide mass fingerprint atlas of trypsin hydrolysis peptide,
MS/MS atlas and 3 peptide amino acid sequences (<15 amino acids), called LYNSNDAIEAFISR,
VIGYFTQWGIYGR and LNLGIGYYGR were received. After blasted in the Mascot database,
Gc¢cCHI1 was found the highest homology similarity with chitinase A of Stenotrophomonas maltophilial
strain 34S1. Another result about antifungal effects and antifungal mechanism found chitinase GeCHI1
inhibited hyphal elongation, spore germination and sclerotium germination of such strains as
Rhizoctonia solani, Sclerotinia sclerotiorum, and Botrytis cinerea et al.. [Conclusion] This paper
analyzed the chemical structure of chitinase GcCHIL. And revealed the antigungal mechanism of
biocontrol fugus HL-1-1 for chitinase GecCHI1’s antifungal activities.
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Figure 1 SDS-PAGE profile of protein samples collected
via non-denatured electrophoresis

W M: PRER A 1-2: TIETEER; 3-4: SifkiJLT G ;
5-6: Source™ 15Q 4.6/100 PE H:JZ M P4 4.

Note: M: Protein marker; 1-2: No activity protein; 3—4: Purified

Chitinase; 5-6: Source™ 15Q 4.6/100 PE column chromatography
of active components.

F1 HEREFE HL-1-1 /LT RESRY A 1L

Table 1 Purification of chitinase from G. catenulatum HL-1-1

Pl MIEFE it LU T iff it it % afife
Step Total protein (mg)  Specific activity (U/mg) Total activity (U)  Yield (%) Purification factor (fold)
Crude extract 190.4 1.21 230.84 100.0 1.00
85% (NH4)2S0 4 50.3 3.24 162.83 70.5 2.68
Source™ 15Q 4.6/100 PE 12.4 5.50 68.20 29.5 4.55
0.6 12.17 7.30 3.2 10.06
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Figure 2 Tryptic peptide mapping of GcCHI1 chitinase (ESI-MS)
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3 ESI-MS/MS spectrum of m/z equal 806.89
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Figure 4 ESI-MS/MS spectrum of m/z equal 780.40
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Figure 5 ESI-MS/MS spectrumof m/z equal 563.31
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GcCHII 5 ¥ B Uncultured bacterium Hl
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fitt A BA R REYE, M50k A AR S AR
WP AW LT B A IRV o 2F — 2058 i
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Table 2 Results of GeCHI1 chitinase identified by ESI-MS/MS

KBS JBfif LG HA i I3 B (SEIE A () RIS
Peptide No. m/z Charge Mass Da (Measured/Theory) Amino acid sequence
1 563.31 1 1 124.61/1 124.60 LNLGIGYYGR
2 780.40 1 1 558.79/1 558.79 VIGYFTQWGIYGR
3 806.89 1 1611.76/1 611.79 LYNSNDAIEAFISR

%3 Mascot MEEHERER
Table 3 Mascot search results

kB4 IME Iy DC 1 Bk Bt 45t IR
Peptide name Total score Mass (Da) Peptides matched' Results Source
Gi/19526711 128 15 144 2(1,3) Chitinase Uncultured bacterium
Gi/2429326 110 72 339 2(1,2) Chitinase A Stenotrophomonas maltophilial
Gi/7710068 27 46 816 1(1) Neuraminidase Mus musculus
Gi/15605167 27 73261 1(1)
Gi/15966318 27 53 633 1(1)

T 1655 PRCF N IL R R R BT 5

Note: The number in bracket was the matched peptide.

F 4 Gi/19526711 BYRKER ICER L

Table 4 Peptides matches between Gi/19526711 and peptides obtained Mascot search results

kB RRBLPS JoT 5 LAy L Jik B A7 gl
Peptide name Peptide No. m/z Start-End Sequence
Gi/19526711 1 563.31 125-134 LNLGIGYYGR
(Chitinase) 3 806.89 105-118 LYNSNDAIEAFISR
Gi/2429326 1 563.31 586-595 LNLGIGYYGR
(Chitinase A) 2 780.40 300-312 VIGYFTQWGIYGR

Gi/19526711 (Chitinase)/2— " HA 139 MR BA LT BHHEERE AT 7030 15 144 Da. J7

BZIR N

1
61
121

VDIDWEWPVA CGIACGTPED NANFTALMAE FRRQLDAVRP GLLLTVAVGA GIDKIRVTDP
AAYHPYLDYI NVMTYDFHGA WDAKTNHQSA LFDSPSDPST GDQKLYNSND AIEAFISRGV
PAAKLNLGIGYYGRGWTGV

Gi/2429326 (Chitinase A)J&:H chiA FEF M EA 700 MR . A LT BRERGHEMEAR, 5T

8 72339 Da, JEHIUIT:

1
61
121
181
241
301
361
421
481
541
601
661

MPDPMMRSAV TSISLQPAAR HKRWLLALAL AAAATPSLAL AANCTGAPEW NAAVIYLSGT
TLQKGGVLYR ANQDIWNAPP DHPAGAPYYT NLGACDGSGS NQPPTVSLTA PTAGASFTAG
SSITVSANAA DSDGSVSKVE FFRGGTSLGI DTSAPYSVTW ANASAGSHTF KAVATDNNNA
VTSSATVSVT VTASSNDTTP PSVPGGLASP SKTATTVNLV WSAATDNSGG SGVAGYDVYR
NGSLVGSPSA TQYTDGGLTA STAYTYTVRA RDNAGNASAQ SGSISVITAA GGGGGGTKRV
IGYFTQWGIY GRNYRVKNID TSGSAAKLTH INYAFGNVRN NRCEVGVTQASDPNTGVGGD
AFADYTKAFG AGESVSGSAD TWDQPLRGNW QLKQLKAKH PNVKVLISLG GWTWSRGFSS
AAQPANRQAF VASCVDAYIK GNLPVTDGAG GVGAAAGVFD GIDIDWEYPVACGLSCGTPA
DNANYTALLA EFRRQLDAVR PGLLLTVAVG AGIDKIRVTD PAAYHPYLDFINVMTYDFHG
AWDPQTNHHSALFDSPADPS TGDQKLYNSN AMEAFLSRGVPASKLNLGIGYYGRGWTGV
ASGNNGLYKS AGGAAPGTYE GIEDWKVLKNLNWPVYTDT VAKATWISNGTTFWSVDTPA
MVTEKMGY VK AQGLGGAFFW EFSGDDPQGT LTKAISDGLN
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It % Gi/19526711 (Chitinase) Fl Gi/2429326
(Chitinase A)JJF51], Gi/2429326 (Chitinase A)H)F
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i i GeCHI1 5 3k H Stenotrophomonas maltophilial
348178 Bk 1 Chitinase AP e5 B[R P8 . BKBY 1AL T
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PR At R T (6L e TR SN, Ay
PR THBER o X B B T 96017 & ) A il

BN, HALF AR 5 X IR 2EF N,
2.7 GeCHILX F#hR [R5 B 1% EA & B9 #2010

2% GeCHIN AH B AN 2L B AL 2R 5 1R T T %
o B T R B KR 50 R 75% 0 63%, WA T
HRIK) 94%., 7AW 22 A% T T A% G R VR TN 2l i A P
Je B 2 R R A5% R 21%, Tk} HR A & 2R ik
95%. Uit GeCHIN BEREON ALY 2 Ffps TRT Y R A%
B & ELA A S AR T, X6 STl 22 4% TR TR A )
AT A DR T X8 352 T A% s D T A% 410 1 4
FH, LSRR A BRI i A AR 5
3 guhitie

Kobayashi %5 M Stenotrophomonas maltophilial
3ASTE MR IR s o moK EAr el th T BA
JUT & PRy 51 kDR A, JFdat— R85
BOIE S22 8 1A T e chi AJE R i 1y JL T ot
Kobayashi 55 IF 58 45 5 R JLT B2 A P 35 A=
B A AR T BRI . ARSI AT LT
fiGeCHI1 5 Kobayashi &5 845 1) Chitinase  AZE [ /5T
74 e BE RV, DRI mT DA TR0 35 1R AR M B e
5% .

AT, JUT Bapgre 75 AL w p A/ HALS i 4%
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H AN KB s ik 2 2 ML T i, JFRS0

%5 JLT/RES GeCHIL 3 10 MR R BRI E T RE

Table 5 Effect of GeCHI1 chitinase on the growth of various pathogens

o S R RELT I el 9 2 SR B 98 B
Pathogens The inhibition zone width of crude enzyme The inhibition zone width of pure enzyme
Fusarium oxysporum 2.47+0.123 1.26+0.063
Sclerotinia sclerotiorum 3.08+0.154 2.74+0.137
Phytophthora capsici 0.59+0.030 0.47+0.023
Coniella diplodiella 3.28+0.164 1.99+0.096
Fusarium graminicola 2.38+0.119 2.77+0.136
Botrytis cinerea 3.34+0.167 3.74+0.187
Curvularia lunata 2.18+0.109 1.28+0.064
Alternaria solani 1.58+0.079 0.45+0.022
Alternaria alternataf 2.40+0.117 2.16+0.108
Rhizoctonia solani 2.41+0.114 3.60+0.132
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