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NGHIEN CU'U SU' CAM UNG ISOZYME ENDOCHITINASE
O TRICHODERMA LONGIBRACHIATUM TP16
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(2) S¢ Khoa hoc va Cong nghé Tp.HCM

TOM TAT: Trichoderma ld mét tic nhan kiém sodt sinh hoc tiém néng boi kha ndng khing ndm
gdy bénh thuc vat véi nhiéu co ché khéc nhau (ki sinh nam 1iét khang sinh, canh tranh dinh dudng, ...).
Mot trong nhing co ché quan trong nhdt la khd ndng tiét ra méi truong cdc hé enzyme ngoai bio phén
gidi vach té bao nam ky sinh thuee vit (chitinase, f-glucanase, protease). Trong d6, nhém endochitinase
déng vai tro quan trong trong co ché enzyme nay vi sy cam img da dang, thuong xuyén hon nhitng nhém
con lai trong toan hé chitinase. Chiing Trichoderma longibrachiatum TD16 dwoc nudi cdy trén méi truong
TSM véi nhiéu co chdt cam tmg khdc nhau. Ching t6i nhdn thdy co chdt chitin huyé‘n phit 1,0% (g/}) va
vdch té bao nim Sclerotium rolfsii 0,5% (g/l) cam wng sinh tong hop chitinase va endochitinase c6 hoat
tinh cao hon véch té bao ndm Phytophthora capsici vio ngay nudi cdy thir 5. Khi sinh trieéng trén hai co
chdt trén, ching Trichoderma longibrachiatum TDI6 cam umg va biéu hién cic dang isozyme
endochitinase khdc nhau. Béi voi co cht chitin huyén phii 1,0%, hai isozyme endochitinase 52 va 42 kDa
dwoc biéu hién, trong khi co chét vdch té bao ndm S. rolfsii 0,5% ching T. longibrachiatum TPIG biéu
hién hai isozyme endochitinase 42 va 36 kDa sau 5 ngdy nudi cdy. Nhu vdy, endochitinase 42 kDa duwoc

biéu hién déng thoi 6 cd hai co chat.

Tir khoa: Trichoderma longibrachiatum, isozyme, chitinase, endochitinase

1. MO PAU

H¢ enzyme thily phan chitin (chitinase)
thudc nhom enzyme thiy phan (Hydrolase), co
kha ning thity giai lién két p-1,4 glycoside gitra
C, va C; cua hai monomer N-acetyl-D-
glucosamine trong mach chitin. H¢ enzyme nay
hién dién & tit ca céc gidi sinh vat: Vi khuén,
Nguyén sinh dong vat, Nam, Thue vat va Dong
vat [8].

Duya vao kha nang phan cit, chitinase duoc
chia thanh 4 loai: endochitinase (md sé EC
3.2.1.14), exochitinase ~ (EC 3.2.1.30),
chitobiosidase, va chitobiase [11,13]. G vi ndm
Trichoderma, endochitinase 1a nhom enzyme
dugc quan tim va nghién ctru chi tiét hon ca vi
tinh da dang, sy hién dién thuong xuyén khi
nudi cam Gmg v6i co chit chira chitin va kha
ndng ng dung trong kiém soét sinh hoc ctia né hon
hin cc nhém con lai trong hé enzyme thiy phén
chitin [2,7,11].

Do d6, chiing t6i tién hanh nghién ciu nay
nhim xac dinh su hién dién cua endochitinase
ngoai bao khi nudi ciy cam tng Trichoderma

longibrachiatum trén co chat chitin huyén phu
va vach t& bao ndm gdy bénh thyc vt bang
phuong phap Native-PAGE, ddng thoi sir dung
phuong phap SDS-PAGE xac dinh trong luong
phan tir cac isozyme endochitinase do.

2. VAT LIEU VA PHUONG PHAP

2.1. Vit liéu

Chung Trichoderma longibrachiatum TD16
trong bo giéng Trichoderma dugc luu giit tai bd
mon Sinh hoa, khoa Sinh hoc, truong Pai hoc
Khoa hgc Ty nhién, PHQG-HCM va 2 chung vi
nim gdy bénh thuc vat Phytophthora capsici,
Sclerotium rolfsii do bd mén Bao vé Thuc vit,
khoa Nong hoc, truong Pai hoc Nong Lam Tp.
H& Chi Minh cung cp.

Céac moi truong dung trong thuc nghiém:
méi truong giit giong PGA (Potato Glucose
Agar); moi truong cam tng TSM (Trichoderma
selective medium) chira 0,5-2% co chét vach té
bao ndm P. capsici, S. rolfsii va chitin huyén
phu [6].

2.2. Phwong phap
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- Phuong phap diéu ché
carboxymethylchitin (CM-chitin) theo Shigehiro
Hirano [9]

- Phuong phap thu nhén véach t& bao soi
nim theo Perez-Leblic [1]

- Phuong phap nudi cdy cam tng
chitinase [10]: bd sung 3x10° bao tir/ml
Trichoderma vao méi truong TSM chita co chit
cam tng, nudi cdy lic ¢ nhiét d6 phong (28-
30°C), loc thu dich chiét méi truong.

- Phuong phap xac dinh hoat tinh chung
(HTC) chitinase dua vao viéc dinh lugng san
phdm cudi N-acetyl-B-D-glucosamine theo
Elson-Morgan [5].

- Phuwong phap xiac dinh HTC
endochitinase dya vao sy giam do duc cia hdn
hop chitin huyén phi sau phan tmg thity phan
[8].

- Phuong phap thu nhan ché phim
enzyme tho: tién hanh tua phan doan (NH,),SO,
75% d6 bdo hoa, ly tdm lanh thu tua, thim tach
loai mudi va bao quan mau & -20°C.

- Phuong phap dién di Native-PAGE
[4,12,14]: chuén bi gel phan tach 15%, gel gom
5%, mau dugc nap v6i dung dich nap méau véi ti
1¢ 1:1, chay ¢ diéu kién 4°C. Sau khi dién di
Native-PAGE, chuyén thim gel polyacrylamide
1én gel agarose 0,5% chua 0,5% CM-chitin, u &
nhiét d6 phong (28-30°C) trong 90 phiit, nhudm
gel agarose véi dung dich fluorescent brightener
0,01% trong dém tris HCI 0,5M, pH 8,9. Sau 5
phut, quan sat band hoat tinh dudi anh sang UV.

3. KET QUA VA BIEN LUAN

3.1. Khiao sit dong hoc sinh tdng hop
chitinase va endochitinase theo théi gian nuoi
cdy ciia chimng Trichoderma longibrachiatum
TP16 v6i cac ndng dd co' chit cam vmg khic
nhau

Co chit chitin huyén pha
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Do thi 1. Bién thién HTC chitinase va endochitinase theo thoi gian nudi chy trong
mdi truong TSM b6 sung cac nong do (g/1) chitin huyen phu khac nhau

chitinase ¢6 hoat tinh cao nhit déi véi ndng do
co chat 1% chitin huyén phu (HTC chitinase
6,035 + 0,348 dvht/ml va HTC endochitinase

Két qua trén dd thi 1 cho thiy chung T.
longibrachiatum TD16 cam tng sinh tong hop
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18,23 + 1,31 dvht/ml) twong ung thoi gian nudi
chy 1a 5 ngay. Sau d6, HTC enzyme giam dan
boi méi truong can kiét ngudn co chét va dinh
dudng cin thiét cho su sinh trudng, phat trién va
cam ung sinh téng hop enzyme cia chung

Trichoderma.
Pong hoc sinh tdng hop endochitinase bién
thién twong tw nhu chitinase, thé hién vai tro
5

quan trong cta sy cam (ng endochitinase trong
toan hé enzyme thity giai chitin sudt qua trinh
cam ung cua Trichoderma. HTC chitinase cao,
tuong g véi HTC endochitinase cao va nguoc
lai [3,6].

Co chit viach t& bao nim Sclerotium
rolfsii (S.R) va Phytophthora capsici (P.C)

HTC chitinase (dvht/ml)
n

@ sR0M
-0 SR L%

4 5 [ T 8

HTC endochitinase (dvht/ml)
@

4 5 B 7 8

Thoi gian nudi cy (ngay)

Do thi 2. Bién thién HTC chitinase va endochitnase theo thoi gian nudi chy trong méi truong
TSM bb sung céc ndng do (/1) vach t bao ndm S. rolfsii va P. capsici khac nhau

Twong ty nhu co chét chitin huyen phu, tir
két qua cua do thi 2 cho thdy: dbi véi co chat
vach t& bao nim S. rolfsii va P. capsici, ndng d6

thich hop dé thu nhan chjtinase, endochitinase 1a
0,5% sau 5 ngay nudi cay. HTC chitinase 3,448
+ 0,868 dvht/ml, HTC endochitinase 16,38 +
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0,32 dvht/ml khi co chét cam tng 14 0,5% (g/1)
SR (vach t& bao ndm S. rolfsii)y va HTC
chitinase 3,103 =+ 0,310 dvht/ml, HTC
endochitinase 15,54 = 0,64 dvht/ml khi co chét
cam tmg 13 0,5% (g/1) P.C (vach t& bao nim P,
capsici).

Bén canh d6, khi nuéi cdy cam ung T.
longibrachiatum TD16 trong modi truong TSM
v6i vach t& bao ndm, HTC chitinase chi bing
khoang 50% khi cam tmg béi chitin huyén phu,
trong khi d6 HTC endochitinase dat tir 85-90%.
Pidu nay chimg té co chit vach t& bao ndm cam
ung mot lugng 16n endochitinase trong toan hé
enzyme thuy giai chitin & 7. longibrachiatum
TD16, cao hon dbi v&i co chat chitin huyén phu.
C6 thé do trong thanh phin véch té bao nim,
chitin & trang thai lién két véi nhiéu thanh phan
khac nhu B-glucan, protein,... tao thanh mot chu
trac phire tap. Céu triic nay c6 kha nang gy cam
Gmg manh hon dbi véi sy sinh téng hop
endochitinase [6,8].

3.2. Khio sit sy cim tGng biéu hién
endochitinase

Pé khao sat su biéu hién endochitinase cia
T. longibrachiatum TP16 cam {ng boi vach té
bao nam, chiing t6i chon vach t& bao ndm S
rolfsii cho két qua cam Gng sinh téng hop
endochitinase c6 hoat tinh cao hon véch té bao
nim P. capsici sau 5 ngay nudi cdy. Két qua
quan sat tir hinh 1 thé hién r3 hai band hoat tinh
endochitinase khi nudi cdy chung T
longibrachiatum TD16 trong mdi truong TSM
chira 0,5% (g/l) S.R nhu 1a ngudn carbon duy
nhét (hinh 1B, lane 2); twong ty d6i v6i co chat
chitin huyén phu 1,0%, chung Trichoderma nay
cling cam tng biéu hién hai band hoat tinh
endochitinase sau 5 ngay nuéi cdy (hinh 1A, lane 2).

Sy biéu hién cta céc band protein khi nudi
chy chung T. longibrachiatum TD16 trén hai co
chit khac nhau cting khéc nhau (hinh 1, lane 1).
Diédu nay co thé 1y giai vi ngoai ch1t1n vach té
bao nim duoc cdu tao tir nhidu thanh phin khac
nhau nhu B-glucan, lipoprotein,... nén c6 kha
ning cam Gng sinh tng hop cac hé enzyme thity
phan khéc. Bén canh d6, khéng phai tit ca cac
band protein dugc quan sat trén gel
polyacrylamide ~déu  mang hoat tinh

endochitinase. Tuong Ung véi nhing band
protein d6, chi c6 hai band la isozyme
endochitinase dugc biéu hién boi chung T.
longibrachiatum TD16 khi nu6i cAy 1an luot trén
co chat chitin huyén phu 1,0% (/1) va véch té
bao nam S. rolfsii 0,5% (g/1).

1 2 1 2

A B
Hinh 1. Cac band protein trén gel polyacrylamide sau
khi chay Native-PAGE nhudm comassive brilliant
blue (lane 1) va nhudm co chit dac hiéu endochitinase
trén gel agarose (lane 2) tuong tmg hinh A co chit
cam Ung la chitin huyen phu, hinh B co chit cam ting
12 véch t& bao nam S. rolfsii

3.3. Xic dinh trong lwgng phin tir cic
isozyme endochitinase

Bang 1. Puong chuén thang protein (cat# 161-

0317)
S MARKERS
(mm) | LogX (kDa) Log M

3 0.477121 200 2.30103
7 0.845098 116.25 2.065393
9 0.954243 97.4 1.988559
15 1.176091 66.2 1.820858
24 1.380211 45 1.653213
39 1.591065 31 1.491362
55 1.740363 21.5 1.332438

M: Trong luong phan tir protein.
S: Khoang cach dich chuyén trén gel twong
ung voi tiing band trong lwong phan ti protein.

Trang 38




TAP CHi PHAT TRIEN KH&CN, TAP 12, $0 17 - 2008

y = -0.7644x + 2.6991
R? = 0.9949
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Db thi 3. Pudng chudn thang protein

Tur cdc phan doan c6 hoat tinh endochitinase fsgndlenhﬁ(ri: gagzs_?;gGE gad:aséflnhhggﬁg
duge xéc dinh & muc 3.2, ching ti tién hanh one p g oAV 0 Dans PIUONg
AR N L . phéap SDS-PAGE. Két qua thé hién ¢ hinh 2
rira giai, thu nhan protein tir gel polyacrylamide

Hinh 2. Két qua SDS-PAGE hai isozyme endochitinase. Co chét cam ung la chitin huyén phit 1% (Chil va Chi2) va
vach t€ bao nam S. rolfsii 0,5% (SR1 va SR2) cung véi mau tho twong tmg (Chi va SR)

Dbi chiéu két qua v6i duong chuén thang

protein & db thi 3 cho thiy hai phan doan 4. KET LUAN

isozyme epdochitinase khi co chat cam Ung la Trichoderma longibrachiatum TD16 cam
chitin huyén phu 1,0% c6 trong luong phan tir tmg sinh téng hop chitinase va endochitinase co
lan lugt 1a 52 kDa (Chil) va 42 kDa (Chi2) va hoat tinh cao nhat vio ngay nudi cdy thir 5 dbi
co chat cam ung la vich té bao nam S. rolfsii V6i co chit chitin huyén phu 1,0% (HTC

0,5% 1a 42 kDa (SR1), 36 kDa (SR2).
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chitinase 6,035 + 0,348 dvht/ml, HTC
endochitinase 18,23 + 1,31dvht/ml) va vach té
bao nim Sclerotium rolfsii 0,5% (HTC chitinase
3,448 + 0,868 dvht/ml, HTC endochitinase
16,38 £ 0,32 dvht/ml) trong mdi truong TSM
16n hon co chat vach t& bao ndm P. capsici &
ndng do tuong ung. Pdng thoi ching nay ciing
cam ung biéu hién hai isozyme endochitinase c6

trong luong phén tir 52 va 42 kDa dbi véi co
chat chitin huyén phii 1,0% sau 5 ngay nudi cy.
Trong khi d6, chung T. longibrachiatum TD16
cam tng biéu hién hai isozyme endochitinase c¢6
trong lugng phan tir 42 va 36 kDa sau 5 ngay
nudi cdy véi co chat vach t& bao ndm S. roflsii
0,5%. Nhu vay, isozyme endochitinase 42 kDa
dugc cam g biéu hién & c4 hai co chit.

STUDY ON INDUCTION OF TRICHODERMA LONGIBRACHIATUM
ENDOCHITINASE ISOZYMES

Thanh-Trung Thach , Thu-Linh Ho Thi ®, Minh-Hiep Dinh ®
(1) University of Sciences, VNU-HCM
(2) Department of Science and Technology HCMC

ABSTRACT: Trichoderma species are known as potential biocontrol agents against the plant
pathogenic fungi with various mechanisms (parasitism, antibiosis, substrate competition...). One of the
most important mechanisms is the secretion of cell wall degrading enzymes. Chitinolytic enzymes,
especially, endochitinase plays an important role in the enzymatic mechanism by the abundant and
frequent induction more than other groups in whole of chitinolytic system. Trichoderma longibrachiatum
TD16 was grown in the TSM medium containing various substrates. We recognized that 1.0% (w/v)
colloidal chitin and 0.5% (w/v) S. rolfsii cell wall induced to biosynthesize chitinase and endochitnase
with higher activity than P. capsici cell wall at the fifth day. This strain induced and expressed various
endochitinase isozymes when growing on the substrates above, respectively. Two endochitnase isozymes
(52 and 42 kDa) on colloidal chitin and (42 and 36 kDa) on S. roflsii cell wall were induced. The 42 kDa
endochitinase is induced and expressed on both two substrates.

Keywords: Trichoderma longibrachiatum, isozyme, chitinase, endochitinase

Environ.  Microbiol. 65(3): 929-935

(1998).
[3]. El-Katatny M.H., Gudelj M., Robra K.H.,
Elnaghy M.A., Giibitz G.M,,
Characterization of a chitinase and an
endo B-1,3-glucanase from Trichoderma
harzianum Rifai T24 involved in control
of the phytopathogen Sclerotium rolfsii,
Appl.  Microbiol. Biotechnol. 56(1-2):
137-143 (2001).
Gohel V., Vyas P., Chhatpar H.S.,
Activity staining method of chitinase on
chitin agar plate through polyacrylamide
gel electrophoresis. Afirican Journal of
Biotechnology 4(1): 87-90 (2005).

TAI LIEU THAM KHAO

[1]. Bruce A., Srinivasan U., Staines H.J. va
Highley T.L., Chitinase and laminarinase
production in liquid cultural by
Trichoderma spp. and their role in
biocontrol of wood decay fugal, Inter.
Biodeter. Biodegr. 35(4): 337-353
(1995). (4]
[2]. Carsolio C., Benhamou N., Haran S., ’
Cortés C., Gutiérrez A., Chet 1. va
Herrera-Estrella A., Role of the
Trichoderma harzianum endochitinase
gene ech42 in mycoparistis, Appl.

Trang 40




TAP CHi PHAT TRIEN KH&CN, TAP 12, $0 17 - 2008

[5].

[6].

[7].

[3].
[9].

[10].

[11].

Good T.A. va Beesman S.P,
Determination of glucosamine and
galactosamine using borate buffers for
modification of the Elson-Morgan and
Morgan-Elson reactions, Anal. Biochem.
9:253-262 (1964).

Haran S., Schickler H., Oppenhenim A.
va Chet 1., Expression of Trichoderma
harzianum chitinase during
mycoparasitism. Phytopathology 86(9):
980-985 (1996).

Harjono, Widyastuti S.M., Antifungal
activity of  purified endochitinase
produced by biocontrol agent
Trichoderma reesei against Ganoderma
philippii,  Pakistan  Journal Biology
Sciences 4: 1232-1234 (2001).

Harman G. E., Purified chitinase and use
thereof, US. Patent 5.173.419 (1992).
Hirano S., Water soluble glycol chitin
and carboxylmethylchitin, Methods in
Enzymology 161: 408-410 (1988).

Lima L.H.C., de Marco J.L., Ulhoa C.J.,
Felix C.R., Synthesis of a Trichoderma
chitinase which affects the Sclerotium
rolfsii and Rhizoctonia solani cell walls,
Folia Microbiol. 44: 45-49 (1999).

Lorito M., Chitinolytic enzymes and their
genes. In: Harman G.E. and Kubicek C.P.

[13].

[14].

Trichoderma and Gliocladium. Vol.2.
Enzymes, biological control  and
commercial applications. Taylor and
Francis Ltd. London, p.73-92 (1998).

. Trudel J. va Asselin A. Detection of

chitinase acitivity after polyacrylamide
gel electrophoresis, Biochemistry 178:
362-368 (1988).

Ulhoa C. J.., John F. P., Regulation of
chitinase synthesis in  Trichoderma
harzianum, Journal of  General
Microbiology 137: 2163-2169 (1991).
Zaldivar M., Velquez J.C., Contreras I.,
Pérez L.M., Trichoderma aureoviride 7-
121, a mutant with enhanced production
of lytic enzymes: its potential use in
waste cellulose degradation and/or
biocontrol, Electronic  Journal of
Biotechnology 4(3): 160-168 (2001).

Trang 41





