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PAI HQC THAI NGUYEN

PAI HOC KHOA HOC

Nguyén Ngoc Mai

“Nghién cizu phat trién ching, téi wu méi trwong 18n men xép sdn xudt cao
sdn chitinase tir ching nd@m ki sinh con tring Lecanicillium lecanii va ddnh gid

tinh chdt ciia enzyme nay”.
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MO DAU
Chitin phan bé rat rong rai trong tu nhién, 1a polysaccharide phé bién thi hai
sau cellulose. N6 1a mot chudi polymer chira cac don phan 1a N-acetylglucosamine
duogc lién két boi lién két p-1,4-glucoside, c6 trong lugng phan tir cao, khong hoa
tan trong nudc va cac dung méi hitu co khac. Chitin 1a thanh phan cau trac chinh
trong vo va lép biéu bi caa dong vat chan dot, gidp xéac, cac loai con triing va trong

thanh té bao cua nam.

Chitinase thuéc nhém enzyme thuy phan, phan cit chitin thanh cac san pham
khac nhau nhu N-acetylglucosamine, chitobiose hay chitotriose. Chitinase cé trong
nhiéu loai co thé séng khac nhau bao gom vi khuan, nim, dong vat khong xuong
séng, thuc vat va dong vat c6 xuong séng. Chitinase dugc tng dung nhiéu trong
c4c nganh ndng nghiép nhu 1a mot tac nhan nham kiém soat nim gay bénh thuc
vat, kiém soat con trung. Trong y duogc, chitinase ¢6 gia tri trong phong trir dich
bénh, tong hop chitooligosaccharide hoat héa... Hién nay, ngudi ta dd nghién cau
tach chiét chitinase phan giai chitin tir cac ngudn khac nhau nhu vi khuan, nam,
dong vat, thuc vat... nhung chi ¢ chitinase do vi sinh vt tong hop, dic biét 1a tr

nam soi mai ¢d hoat tinh cao, 6n dinh véi nhiét do va pH.

Hién nay, déi voi viéc phong ngira con triing c6 hai cho cdy trong thi bién
phap bién nhit van 1a sir dung thubc trir sdu hda hoc. Viéc sir dung thudc trir sau
hoa hoc véi lidu luong ngay cang cao, tan suat nhiéu dang anh huong nghiém trong
dén stc khoe con ngudi va méi truong sinh thai. Véi wu diém vuot troi vé su than
thién véi con ngudi va méi truong thi thude bao vé thuc vat co ngudn goc sinh hoc
dang 1a su lya chon c6 tiém nang 16n trong xu huéng phat trién nén ndng nghiép
bén virng. Lecanicillium lecanii 1a moét trong sé nhiing chung nidm
entomopathogenic, ma trudc d6 da dugc biét dén rong rai nhu Verticillium lecanii,

nhung hién nay duoc hiéu 1a mot dang anamorphic trong nhém Tring thao. Hau
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hét, entomopathogens déu ki sinh trén co thé cbn trung. Tuy nhién, mot sé
entomopathogens c6 thé ton tai trén cdy trong. Vi vay, L. lecanii spp. ¢ thé ¢ hai
vat chu 1a con tring va thuc vat. Trong tu nhién, nam Lecanicillium spp. ki sinh va
gay bénh ddi voi con tring pha hoai cay, dic biét 1 rép. Lecanicillium cé doc lec
rat manh d6i véi mot sé loai rép nhu: rép dao (Myzus persicae) va rép bong (Aphis
gossypii). Do vay, bao tir nam Lecanicillium spp. rat duoc quan tam trong van dé

kiém soat con tring va sau hai cay.

Tt nhitng van dé thyc tién da néu ¢ trén, ching t6i tién hanh dé tai: “Nghién
cieu phat trién chang, téi wu méi truweong 18n men Xop sd@n xudt cao san chitinase
tie chiing nd@m ki sinh cén tring Lecanicillium lecanii va ddnh gid tinh chét cia

enzyme nay”.

Muc tiéu dé tai: Str dung bién phap dot bién dé cai bién chung, ting hoat tinh
chitinase. Pong thoi, t6i wu mdi truong 1én men xop san Xuat cao san chitinase.

Noi dung deé tai:

- Gay dot bién ching nam lecanicillium lecanii bang cach sir dung hoa chét
gay dot bién NTG (N-methyl-N'—nitron—nitrosoguanidine) va tia UV (tia cuc tim).

- Sang loc cac chung ndm ki sinh cdn tring c6 hoat tinh chitinase cao nhat.

- T6i wu méi truong 18n men x4p san xuat cao san chitinase tir chung nam ki

sinh con trung d6t bién sang loc.

- Xac dinh tinh chét chitinase.
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Chwong I: TONG QUAN TAI LIEU

1.1. TONG QUAN VE CHITINASE
1.1.1. Gi6i thiéu vé chitinase

Chitinase [poly-B-1,4-(2-acetalmido-2-deoxy)-D-glucoside glucanohydrolase]
thuoc nhém glycosyl hydrolase, 1a enzyme thuy phan chitin thanh cac don phan la
chitobiose hay chitotriose qua viéc xUc tac su thay giai lién két p-1,4-glucoside

gitta C1 va C4 cta hai phan tir N-acetyl Glucosamine lién tiép nhau trong chitin.
Ki hiéu cua chitinase la EC3.2.1.14
Trong d6: 3 — Hydrolase
2 — Glycosylase
1 — Glycosidase
14 — Chitinase

Chitinase con cd cac tén goi khac tuy theo xuit xa cua enzyme la
chitodextrinase, pB-poly-N-acetylglucosamine, ChiAl (Bacillus circulans),

Chitotriosidase (Homo sapiens), ChiC (Streptomyces griceus)...[98].

Chitinase cd thé duoc tim thidy & nhiing lodi ¢ thanh phan ciu tric chua
chitin nhu ndm, con trung, giap xac, dén nhiing loai khong cé chitin nhu vi khuan,
thuc vat [59]. O nhiing sinh vat chaa chitin, chitinase dong vai tro chinh trong qua
trinh phat sinh hinh thai va phan chia té bao. Ty thudc vao cac loai sinh vat khac
nhau ma téng hop chitinase vai muc dich khac nhau. Vi khuan téng hop chitinase
dé phan hay chitin tao ra nguon carbon. O thuc vat va dong vat, chitinase nam
trong hé thdng chdng lai cac tac nhan gay bénh nhu ndm bang céch pha v thanh té

bao chua chitin caa nam [91].
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Co chat cua chitinase 1a chitin va mot s6 dan xuét caa no.

e Chitin [111]

Chitin [(CgH1305N),] 1a mot trong nhitng dang CHs
polysaccharide phd bién trong tu nhién, duoc tao on 0:<
thanh boi cac don phan la N-acetylglucosamine lién -, o /%OHO NH‘.‘.,,
két v&i nhau bang lién két B-1,4-glucoside. Vé mat o= %

. :< OH

cAu trdc , chitin ¢ ciu trac tuong tu nhu cellulose,

CH,

diém khéc biét duy nhat 1a nhom acetamido o vi tri | n

so 2 trén khung carbon cua chitin dugc thay bang Hinh 1.1: CAu tric héa hoc
nhom hdroxyl (-OH) & cellulose [71]. cua chitinase

Chitin ¢6 hoat tinh hoa hoc thdp, mau trang, cing va c6 chira nitrogen. N6
khong hoa tan trong nudc, Kiém lodng hay dic, ruou va hau hét cac dung mai hitu
co thong thuong. N6 tan axit vo co dic (HCI, H,SO4, H3PO,...) va mot s6 dung

moi khac (hexafluro isopropanol, hexafluro acetone...) [69], [94].

Mot s6 dong vat khong xuong séng nhu con trung, huyén thé, giap xac va
giun tron, chitin 1a mot thanh phan cau trdc quan trong cua Iop vo. O dong vat thiy
san, dac biét 1a trong vo tdm, cua, ghe, mai muc, ham luong chitin chiém kha cao
tir 14 — 35% so Véi trong luong khd [10]. Trong gidi thyuc vat, chitin c6 ¢ thanh té

bao cua nAm va mot sb tao Chlorophiceae [85].
e Cé&c dan xudt cua chitinase

Chitinase c6 thé thay phan mot sé dan xuit caa chitin nhu glycol-chitin,
carboxymethylchitin, chitosan, chitinsulfat, 4-methylumbellferyl-tri N-acetyl
chititrioside (MUC — phat huynh quang) [33], [60] va khong thay phan mét sé co

chat: chitin nitrat, cellulose, hyaluronic acid, alginic acid hoac mucin.
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1.1.2. Phan loai chitinase
% Dwa vao phdn i#ng phan ct

Enzyme phan giai chitin bao gdm: endochitinase, chitin-1,4-p-chitobiosidase,

N-acetyl-B-D-glucosaminidase (exochitinase) [60].

Endochitinase (EC 3.2.1.14): 1a nhém enzyme phan cat ndi mach chitin mot
cach ngau nhién tao cac doan oligosaccharide. Cac enzyme nay da duoc nghién cuu
tr dich chiét méi truong nudi cady nam moc Trichoderma harzianum (2 loai
endochitinase: M; = 36kDa, pl; = 5,3 £ 0,2 va M, = 40kDa, pl, = 3,9), Gliocladium
virens (M = 41kDa, pl = 78).

Chitin-1,4--chitobiosidase: enzyme phan cat chitin tao thanh cac san pham
chinh la cac dimer chitobiose.

N-acetyl-8-D-glucosaminidase (exochitinase): enzyme tiép tuc phan cat chitin
tir mot dau cho san pham chinh 1a cac nhém monomer N-acetyl-D-glucosamin.

endochitiase

N-acetyl- Bglucosamiridase chitobiosidase and lysozyme
CHZ0H l CHz0H } CHZOH l CHZ0H CHz0H
0 0 0 0 0 OH
0 0 0
OH OH OH
OH 0| OH
HO
NH NH NH NH NH
| E'; | é cl:
c Z N\ C
D// \CH; 07 CHy 0// \CH; 0’/ \CH, 0// \I:Hz

Chitin
Hinh 1.2: So d6 phan cit chitinase boi cac enzyme thuéc nhdm chitinase [117]
% Dra Va0 cdu trac phan tie

Chitinase thudéc ba ho Glycohydrolase 18, Glycohydrolase 19 va
Glycohydrolase 20 [60].
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e Ho Glycohydrolase 18:

La ho 16n nhat véi khoang 180 chi, dugc tim thdy ¢ hau hét cac loai thuoc
Eukaryote, Prokaryote va virus. Ho nay bao gom chu yéu la chitinase, ngoai ra con

c6 chitodextrinase, chitobiase va N-acetyl glucosaminidase.

Céc enzyme chitinase thuoc ho Glycohydrolase 18 ¢6 cau trac xac dinh gom 8
x0an o/f cudn tron, hoat dong théng qua mot co ché kiém soat ma trong dé céc
doan B-polymer bi phan cit tao ra san pham 1a p-anomer [43]. Ching thiy phan céac
lien két GIcNAc — GIcNAc, GIcNAc — GlcN bang co ché gitt nguyén cau hinh

anomeric. Hoat tinh cta cac chitinase thuoc ho 18 bi wc ché boi allosamidin [53].

Cac chitinase thudéc ho Glycohydrolase 18 bao gém nhitng chitinase tir thuc
vat (Arabidosis, dua leo, cdy ho dau, thudc 14...), nam (Aphanocladium, Rhizopus,
Saccharomyces...), vi khuan (Alteromonas, Bacillus, Serratia, Streptomyces...),

virus va dong vat [53].
e Ho Glycohydrolase 19:

Ho nay gdom hon 130 chi, thuong thiy cha yéu & thuc vat nhu ca chua
(Solanum tuberosum), cai (Arabidopsis thaliana), dau Ha Lan (Pisum sativum)...
ngodi ra con c6 & xa khuan Streptomyces griceus, vi khuan Haemophilus
influenzae... Ching c6 cu trdc hinh cau véi mot vong xoan va hoat dong thdng

qua co ché nghich chuyén.
¢ Ho Glycohydrolase 20

Ho  Glycohydrolase 20 bao gom  PB-N-acetyl-D-Glucosamine

acetylhexosaminidase tir vi khuan, Streptomyces va ngudi.

Nguyén Ngoc Mai Cao hoc sinh K4B



Hinh 1.3: Cu tric khéng gian cua ho Glycohydrolase 18 (A) va
ho Glycohydrolase 19 (B) [118]

% Duwa vao trinh tyr amino acid

Ngoai ra, dua vao trinh ty dau amin (N), su dinh vi cia enzyme, diém dang
dién, peptide nhan biét va ving cam ung, ngudi ta phan loai enzyme chitinase
thanh 5 nhém [88]:

Nhom I: 13 nhitng ¢6ng phan enzyme trong phan tir c6 dau N giau cystein ndi
véi tam xdc tac théng qua mot doan giau glycin hoic prolin ¢ dau carboxyl (C)
(peptide nhan biét). Vung giau cystein c6 vai trd quan trong dbi véi su gan két

enzyme va co chét chitin nhung khong can cho hoat dong xuc tac.

Nhom 11: 1a nhimg déng phan enzyme trong phan tir chi c6 tm xuc tac, thiéu
doan giau cystein ¢ dau N va peptid nhan biét & dau C, c6 trinh ty amino acid
tuwong tu chitinase & nhém 1. Chitinase nhdm 11 c¢d & thuc vat, nAm, va vi khuan.
Chang dugc cam &ng bai cac tac nhan bén ngoai.

Nhom I11: trinh tu amino acid hoan toan khac véi chitinase nhom | va 1l

Nhom IV: 1a nhitng dong phan enzyme chi yéu c6 & la cay hai 14 mam, 41 —
47% trinh tu amino acid ¢ tdm xUc tac cua ching twong tu nhu chitinase nhom I,
phan tir ciing c6 doan giau cystein nhung kich thudc phan tir nho hon dang ké so

va&i chitinase nhém .
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Nhém V: dua trén nhitng dir liéu vé trinh tu, ngudi ta nhan thay ving gan
chitin (viing giau cystein) c6 thé da giam di nhiéu lan trong qua trinh tién héa &

thuc vat bac cao.
1.1.3. Nguon thu nhan chitinase

Chitinase hién dién & hau hét cac gisi sinh vat bao gom vi sinh vat, thuc vat
va dong vat [37], [60], [94].

% Chitinase vi khudn

Chitinase duoc tim thay ¢ Chromobacterium, Klebsiella, Pseudomonas,
Clostridium, Vibrio, Bacillus va dic biét & nhém Streptomycetes. Vi khuan téng
hop chitinase dé phan giai chitin trong méi truong nham sir dung ngudn cacbon cho

su sinh truong va phat trién.

Chitinase ¢ vi khuan c6 thé 1a enzyme ciu trdc hoic enzyme cam tng. Tuy
nhién trong cac moi truong nudi cay vi sinh vat. ngudi ta déu cho thém chitin nhu
nguodn co chét kich thich 1am ting kha ning tong hop chitinase, dong thoi on dinh

hoat tinh chitinase sau qua trinh tach chiét.
« Chitinase nam

Cac loai nam soi ciing c6 kha nang tao ra chitinase. Cac chung nim mdc cho
chitinase cao nhu Trichoderma, Aspergillus, Gliocladium, Calvatia ... va dac biét ¢

cac nam 16n nhu Lycoperdon, Coprinus ...

Tuong tu nhu & vi khuan, chitinase ciia ndm ciing dong vai trd quan trong vé
mit dinh dudng, nhung khac 14 hoat dong cua ching rat linh hoat trong qua trinh
phét trién va trong su phat sinh hinh thai caa nim bai vi chitin I1a thanh phan chinh
cua véch té bao nam. Chitinase con giir vai trd trong hoat dong ki sinh nam nham

d6i khang lai cac loai nAm gay bénh o thuc vat
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% Chitinase thuc vat

Nhitng thuc vat bac cao c6 kha ning sinh chitinase nhu thudc 14, cao su, lta
mach, ca rot, dau nanh (hat), khoai lang (18) ... Ngoai ra, mot s loai tao bién ciing

la ngudn cung cap chitinase [41].

Chitinase do thuc vat tong hop nham muc dich chong lai cac loai con tring va
nam ki sinh gay bénh cho cay trong [44]. Nguoi ta dd quan sat thay chitinase duoc
tach chiét tir ciy can tay c6 kha nang @c ché soi nam phat trién. Tuy nhién ciing co
t4c gia cho rang chitinase con c6 vai trd khac nhu tham gia vao qua trinh hinh thanh
phdi [35].

¢ Chitinase dong vat

O mot sé dong vat nguyén sinh, tir cic md va tuyén khac nhau trong hé tiéu
hda cua nhiéu loai dong vat khong xuwong nhu rudt khoang, giun tron, than mém,
chan ddt ... c6 thé thu nhan duogc chitinase (vi du trong dich rudt cua dc sén Helix
aspersa). D6i voi dong vat co xwong sdng, chitinase duogc tiét ra tir tuyén tuy va
dich da day cua cac loai ca, ludng cu, bo sat an sau bo, trong dich da day cua nhirng

loai chim, tha an sau bo.

Ngoai ra, chitinase con duoc thu nhan tir dich biéu bi cua giun tron trong sudt
qua trinh phat trién va dich tiét biéu bi cua cac loai chan dét vao thoi diém thay vo,
I6t da. Chitinase gitp con trung tiéu hoa mang ngoai (cuticun) cua chung trong qua
trinh bién thai hay 1ot xac [33].

1.2. NGHIEN CUU VA UNG DUNG CUA CHITINASE
1.2.1. So lrgc nghién ciu vé chitinase
< Nghién cizu trén thé gigi

So véi cac enzyme nhu protease, amylase... thi chitinase dugc nghién cau

cham hon. Chitinase 1an dau dau tién duoc mo ta boi Bernad (1911) vé anh huong
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