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1. Mg dau

Vi khuan Xenorhabdus va Photorhabdus cong sinh véi hai ching tuyén trung
Steinernema va Heterorhabditis tuong tng [1]. Trong phiic hé cong sinh nay, vi khuin nam
trong 6ng tiéu hoa cua tuyén trang. Khi tuyén trung xdm nhap vao con trang, vi khuan di
vao xoang mau cua con trung. Tai diy, ching nhan 1én vé s lugng va tao ra cac yéu to gay

bénh con trung nhu lipopolysacarit, proteinaz, lipaz, cac chat khang sinh va cac protein doc [6].

Trén thé gidi, tuyén trung da dude st dung trong phong trit sinh hoc ¢6 hiéu qua. Cac
proteinaz ciing da dudce nghién ciu nhiéu d cac vi khuan coéng sinh véi tuyén trang [7,8,10 ].

Cac proteinaz nay co6 vai tro quan trong tham gia vao qua trinh diét con trung.

O Viét Nam, trong nhitng nam gan day, tuyén trung cing da dudc nghién ctu va su
dung trong phong tru sinh hoc [4,5]. Trong cac cong trinh nghién ctiu trude, chung té1 da
tién hanh phan tich proteinaz ngoai bao cta cac vi khudn cong sinh véi tuyén trang dude
phén lap 6 Viét Nam. Céc proteinaz nay thudc loai proteinaz kiém, kha da dang va phong
phi [ 9].

Nham tiép tuc tim hiéu proteinaz cua vi khudn cong sinh véi tuyén trung, trong bai
viét nay ching toi trinh bay két qua nghién ctu vé thanh phan proteinaz ctia vi khuin
Xenorhabdus sp. CA lam cd sd cho viéc st dung c¢6 hiéu qua phtc hdp tuyén trung-vi khuan
trong phong trit sinh hoc 6 nudc ta hién nay.

2. Nguyén liéu va phuong phap

Vi khuan Xenorhabdus sp. CA dudc phan lap tu tuyén trang Steinernema
carpocapsae do Phong Tuyén trung, Vién Sinh thai va Tai nguyén Sinh vat, Nghia D6-Tu
Liém, Ha Noi cung cap.

Chw viét tat: DMSO: Dimethyl Sulfoxide, PMSF: phenylmethylsulfonyl fluoride, pCMB: p-
chloromercuribenzoate, EDTA: ethylendiaminetetraacetic acid, o-phe: 1,10 — o-phenanthroline; SDS:
sodium dodecyl sulfate.
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Vi khuan duge phan lap trén méi truong NBTA- méi truong dinh dudng agar (3g cao
thit, 5g pepton, 15g thach, dan nudc dén 1lit, tiét trung trong 30 phut ¢ 0,8 atm) c6 chua
25mg Bromothymol Blue va 40mg Triphenyltetrazolium Chloride. Tach mét khuan lac, cay
vao moi truong dinh dudng khong cé agar. Nudi cay dude thuc hién trén may liac 6n nhiét
220 vong/phut ¢ 30°C, lac qua dém. Sau d6, 2ml dich nuéi cay dude chuyén vao 100ml méi
trudng dinh dudng nhu trén va lic ¢ 30°C trong 48 gid.

Dich nudi cay sau 48 gio dude ly tam 10.000 vong/phut trong 10 phut ¢ 4°C, thu lay
dich trong, sau dé loc qua mang 0,22um va su dung cho nghién cittu.

Hoat d6 proteinaz da duge xac dinh theo phuong phap Kunitz c6 cai tién nhu da mé ta
trude day [10].

bién di proteinaz theo phuong phap cua Heussen va Dowdle (1980) duge thuc hién
nhu da mé ta tu trude [10].

3. Két qua nghién ciru va ban luan

3.1. Anh hudng cia cdc chdt ic ché ddc hiéu nhém dén hoat dé enzym

Dé so bo xac dinh thanh phan proteinaz trong dich nuéi cay vi khuan, ching toi da
tién hanh thu tac dung cia bon chat c ché& diac hiéu nhom (PMSF, pCMB, EDTA va o-
phenanthroline). Két qua cho thiy: enzym bi dc ché manh nhat bsi EDTA va PMSF (hinh
1). PMSF la chat tdc ché dic hiéu v6i nhém proteinaz xérin, con EDTA la chat uc ché dac
hiéu véi nhém proteinaz kim loai. Nhu vay, trong dich nuéi cdy vi khuin cé thé chia hai

loal proteinaz: proteinaz kim loai va proteinaz xérin.
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Hinh 1: Anh hudng ctia cac chat ic ché dic hiéu nhém dén hoat do proteinaz
cta vi khuan Xenorhabdus sp. CA
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3.2. Anh hudng cua cdc ion kim loai hod tri hai dén hoat dé enzym

Cac ion kim loai dude su dung gom 8 ion: Ca®*, Mg”", Mn*", Cu”", Fe*", Co™, Zn*", Hg""
v6i nong do cudi cung trong hon hop phan ting bang 10 M. Két qua cho thay enzym bi giam
hoat tinh manh nhat bsi Hg”", sau dé6 dén Zn*, Co** va Cu®"; nguge lai, ion Ca™ va Mg™" da
lam tang hoat d6 enzym 10-15% (hinh 2).
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Hinh 2. Anh huong cta ion kim loai hoa tri hai dén hoat do proteinaz
cua vi khuan Xenorhabdus sp. CA

3.3. Xdac dinh thanh phdn proteinaz bang dién di

Dé di sau phan tich thanh phan proteinaz cé trong dich nudi cay vi khuan, ching toi
da tién hanh dién di trén gel polyacrylamit ¢6 SDS va c6 co chat gelatin 0,1% (hinh 3). Cac
bang enzym dude nhan thay trén ban gel nam trong 3 vang (I, IT va I1I) véi d6 di dong dién
di tuong tng bang: (0-0,08), (0,09-0,20) va (0,25-0,31) . Trong d6 cac biang trong vang I1 thé
hién hoat d6 manh nhat, chung bi tic ché manh béi ca EDTA va PMSF. Ngudc lai, hai loai
chit ve ché nay déu khong tc ché cac bang trong viung I. Tuy nhién, cac bang trong vung I11
bi ttc ché manh khi G véi PMSF nhung cling bi tic ché mét phan bdi EDTA.

Hinh 3. Dién di proteinaz trén gel polyacrylamit

¢6 SDS va ¢6 co chat gelatin 0,1%: anh hudng cua

EDTA va PMSF lén hoat d6 cua proteinaz trong
dich nuéi cay vi khuan Xenorhabdus sp. CA.

Chu thich trén hinh dién di: giéng
1: déi ching nudc; 2: EDTA; 3:
PMSF; 4: DMSO
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bé danh gia anh hudng cua cac ion kim loai hoa tri hai déi véi cac bang proteinaz bi
tc ché boi EDTA, mau nghién ctu duge dién di trén gel polyacrylamit c6 SDS va c6 co chat
gelatin 0,1%. Chuan bi mau nhu sau: mau dude u véi EDTA vdi nong d6 cudi cung trong hon
hop phan tuing bing 10”"M trong 10 phit, sau dé bé sung ion kim loai vdi néng do cudi cung
bang 10°M; 2,5. 10°M va 5. 10°M. Két qua da cho thay: cac ion Ca**, Ba*", Mg**, Mn**, Pb*"
da lam tang ro rét hoat dé enzym thude vung IIT; cac ion Ni**, Cd**, Fe**, Cu™, Co*" theé hién
anh hudng khong ré rang. Diéu dang luu y la: cac ion Ca®*, Ba®", Mg”", Mn*" chi anh hudng
dén hoat do6 cua bang proteinaz 0,25, con Pb** chi ¢6 tac dung do6i véi bang 0,31. Tuy nhién,
chung t61 chua tim thay ion kim loai nao ¢6 tac dung khoi phuc hoat tinh cua cac bang

enzym vung II (hinh 4).

Tap chi Khoa hoc DHQGHN . KHTN & CN. T XX, Sa'3. 2004
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(h)

Hinh 4. Dién di proteinaz trén gel polvacrylamit ¢6 SDS va c6 co chat gelatin 0.1%: anh hudng cia cic ion
kim loai déi véi hoat do proteinaz cua vi khuan Xenorhabdus sp. CA sau khi bi e ché bdi EDTA.

Chii thich trén hinh dién di: giéng 1, 5: d61 chiing nudc; 2, 6: d6i ching EDTA: 3, 7 va 4, 8: proteinaz
sau khi bi tc ché boi EDTA duge u véi ion kim loai néng dé 2,5. 10"M va 5. 10 ‘M. tuong tung. Sau khi
dién di: nua ban gel (c6 cic giéng 1-4) dude u véi dém glycin-NaOH 0.1M pH 8.0 khong c¢6 ion kim
loai; nua ban gel (c6 cac giéng 5-8) dude u véi dém trén, cé ion kim loai nong dé 2,5. 10°M. (a): Ca*’,
(b): Ba™, (c): Mg, (d): Mn™, (e): Pb**, (f): Ni**, (g); Cd*, (h): Fe**

Tap chi Khoa hoc DHQGHN, KHIN & CN. T.XX, So 3. 2004
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Cac nghién ciu tir trude déu cho biét vi khuan cong sinh vdi tuyén trung tiét ra mot
lugng 16n proteinaz trong moi truong nubi cay [2,7,8,9,10]. Cac proteinaz nay dude phan loai
thude proteinaz kiém vdi pH thich hdp bang 8 va thude nhém proteinaz kim loai do chung bi
tc ché manh boi EDTA, ching khong bi dc ché béi PMSF[8,10]. Tuy nhién, rat it cong trinh
nghién cuu di sau phan tich thanh phan proteinaz ngoai bao cua vi khuan cong sinh véi
tuyén trung. Trong nghién ctu nay, chung t6i nhan thay proteinaz ngoai bao cua
Xenorhabdus sp. CA. khong nhing bi tc ché manh béi EDTA ma con bi tc ché manh bai
PMSF. Bang ky thuat dién di proteinaz, ching téi da xac dinh dude thanh phan cua
proteinaz, trong do bang proteinaz ¢6 hoat do manh nhat thudc vung 11 bi tc ché manh bai
ca EDTA va PMSF, con cac bang proteinaz trong vung I bi e ché manh bdi PMSF nhung
cung bi tc ché mot phan bai EDTA.. Nghién cttu anh hudng cua cac ion kim loai dén hoat do
proteinaz da cho thay cac ion Ca®*, Ba®, Mg*, Mn*" ¢6 tac dung khdi phuc hoat tinh cua
bang 0,25 sau khi bi tc ché bdi EDTA, con Pb* chi ¢6 tac dung véi bang 0,31. Vi vay, c6 thé
cho rang hai bang nay thudc loai proteinaz kim loai-xérin nhu da dudc tim thay ¢ vi khuan
Bacillus pumilus [3). Bude ti€p theo can phai tinh sach, nghién ciu tinh chat va cau tric

cua phan tu proteinaz.

4, Két luan

1) Bang ky thuat dién di trén gel polyacrylamit ¢ SDS va co gelatin 0,1% da xac dinh
duge proteinaz ngoai bao cua vi khuan Xenorhabdus sp. CA gém 3 vung (I, 11 va I1I) véi do
di dong dién di tuong Ung bfmg: (0-0,08), (0,09-0,20) va (0,25-0,31) .

2) Cac bang trong vung II thé hién hoat d6 manh nhit, ching bi e ché manh bdi ca
EDTA va PMSE. Cac bang trong vung I11 bi tc ché manh khi u véi PMSF nhung cung bi tc

ché mot phan bdi EDTA. Chung thude loai proteinaz kim loai-xérin.
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COMPOSITION OF EXTRACELLULAR PROTEINASE PRODUCED BY
ENTOMOPATHOGENIC BACTERIA (XENORHABDUS SP. CA)
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Xenorhabdus sp.CA,  an entomopathogenic bacterium associated with the
Steinernema carpocapsae was 1solated in Vietnam. Extracellular proteinase of
Xenorhabdus sp.CA was strongly inhibited by EDTA and PMSF. Proteinase composition
was analyzed by using a sodium dodecyl sulfate polyacrylamide gel electrophoresis
incorporating 0.1% gelatin. Proteinase activity was identified in 3 areas (I, II, II) with
relative motility of (0-0,08), (0,09-0,20) va (0,25-0,31), respectively. Proteinase activity of II
was the strongest, the proteinases were inhibited by EDTA and PMSF. In contrary, they
did't inhibite the proteinases of I. However, the proteinases of III were strongly inhibited
by PMSF and partly inhibited by EDTA.

Ions of Ca”*, Ba®*, Mg”*, Mn**, Pb** increased the proteinase activity of III, however,
the effect of Ni**, Cd**, Fe*, Cu**, Co* was very weak. It is interested that ions of Ca*,
Ba*, Mg®*, Mn** influenced on the band of 0.25, and Pb** influenced only on the band of
0.31. Unexpectively, we did't find any metal 1ons which effected on the proteinases of II.
The proteinases were classified as serine metalloproteinase.
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