‘NGHIEN cdu PHUONG PI:I(iP GDN Tél TO HOP
NHAGM TANG CUONG TiNH DOI KHANG cda CAC CHANG
VI KHUAN VOl BENH HEO XANH CAY TRONG

. M0 BAU

S dung mét loat cac gen duac lay tur thuc vat hoac
phi thyc vat nhdm muc dich tang cudng kha nang
chdng chiu bénh ndm & nhiing co thé dugc chuyén gen
da dugc cac tac gia Shah, 1997; Bushnell et al, 1998;
Honee, 1999; Melckers va Stuiver, 2000 [6][I][2][5]de
cap dén. Sy biéu hién cla qucanase & ca thé chuyén
gen cdng gan giéng nhu su biéu hién cla chitinase. Su
két hop gitta chitinase va glucanase; glucanase va
osmotin dem lai hiéu qUa cao hon trong viéc phong
ngura su phat trién clia cac loai nAm gay bénh véi pho
rong han so vai tung loai don doc, nhu su két hO’p gitra
chifinase va g/ucanase trong cay ca chua chuyén gen
da lam gidm su man cam cla ca chua v6i nam
Fusarium oxysporum (Jongedlijk va cs, 1995; Lawrence
va cs, 2000)[3]4]. O nudc ta bénh héo rd do vi khuan
Ralstonia solanacearum da phat sinh & hau hét cac dia
phuong co tréng cay nhu: ca chua, vung, lac, thudc 1a,
khoai tay, & cac tinh, thanh phé: Ha Noi, Vinh Phuc,
Bac Ninh, Thai Nguyén, Thanh Hoa, Nghé An... ¢6 nai
¢o luc bénh da gay thiét hai nang toi muc gay chét
100% cay trong. Da ¢ nh|eu nghién ctu phan lap va
tuyén chon céc ching vi khuan d6i khang dé ung dung
trong phdng trir bénh héo xanh do vi khuan
R.solanacearum. Nhung cho t&i nay cac két qua ung
dung nhiing chiing d6i khang nay van con mot s han
ché do hoat tinh d6i khang bi gidm dan theo thai gian
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luu gir, phd doi khang hep.... Do d6 can phai ¢ nhing
bién phap nham tang thdi gian Iuu gitt hoat tinh d6i
khang, phé déi khang rong han, dé khac phuc van dé
nay thi phuong phap ADN t&i t6 hop l1a c6 trién vong
nhat, vi nd cho phép chuyén nhang gen lya chon vao
thé nhan dé tng dung c6 hiéu qua hon. Trong ngh|en
citu nay, nhom tac gid sé thuc hién chuyen gen
chitinase va glucanase vao ching vi khun d6i khang
nham tao chung vi khuan méi co hoat tinh dGi khang
cao han, phd d6i khang rong hon ching géc dé sén
xudt ché pham sinh hoc Ung dung trong phong trir vi
khuan R.solanacearum gay bénh héo xanh cay trong.

Tir khoa: R.solanacearum, vi khuén déi khéng, gen
chitinase, gen glucanase, gen Osmotin, vecto
pCAMBIA1300

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vatliéu

Cac dong vi khuan déi khang Pseudomonas
sp: H3, DM11; RSS5; TK7; RL8 va HD5 dugc sir dung
dé chon loc dong vi khuan thich hop cho bién nap;
ching E.coli: DH54 lam t€ bao kha bién; 2 loai plasmid
pCAMBIA 1300 mang gen chitinase va glucanase va
pCAMBIA 1300 mang gen glucanase va AP(Osmotin)
¢ kha nang phan huy kitin (m6t thanh phan ch( yéu
trong thanh t& bao nam).
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Hinh 1. Plasmid pCAMBIA 1300 mang gen chitinase va glucanase
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Hinh 2. Plasmid pCAMBIA 1300 mang gen glucanase va AP(Osmotin)

Cac thiét bi, ho chat clia Bo mon vi sinh vat - Vién
Thé nhuang Néng héa, cac méi trueng nudi cdy vi khuan
gbm: Mai truang LB (Luria Broth: Difco Bacto) dé nuoi
cdy vi khudn dai khang, cac dung dich dém chu yéu dé
tach ADN vi sinh vat (dém CTAB: 100 mM Tns HCI, pH =
9,0; 20 mM NaEDTA, pH = 8,0; 1,4M NaCl; 2% Cetyl
trimethyl ammonium bromit (CTAB); 0,2% [3- mercapto
ethanol; dém gay tan t€ bao "Lysis": 50 mM Tris - HCI;
50 mM EDTA; 3% SDS; 1% 2 - mercapto ethanol;
chioroform; TE: saturated phenol (1/1 phenol bao hoa
trong TE); TE: 10 mM Tris - HCI (pH = 8,0); 1 MM EDTA;
3M NaOAc (pH = 8,0); isopropanol, ethanol 70%. Dung
dich me; dung dich phenol bdo hoa TE, dung dich
chloroform: isomyalcohol (24/1), dung dich TE (10 mM
Tris - HCI pH = 8,0; 1 mM EDTA), dung dich dém dién di
10xTBE: Tris base: 108g; boric axit 55g; 0,5M EDTA (pH
= 8,0) 40 ml; nude 1000 ml.

2.2. Phuong phap nghién ciu

2.2.1, Phutong phap chon chiing vi khuén bién nap

Cac ching vi khuan d6i khang Iuya chon dugc nuéi
cdy trén moi truang LB khong co va co hygromycin voi
néng d6 50 mgll hygromycin, i qua dém & 37°C, quan
sat k&t qua va chon nhing ching khong co kha nang
moc trén moéi truang c6 bé sung hygromycin dé tién
hanh cho bién nap. Méi truang khong cd hygromycin
dung dé lam di chung.

222 Phuong phap téi t6 hop ADN (S. O.
Kotchoni & cs. 2003)

Quy trinh chudn bi t& bao kha bién cta vi khuan
the; quy trinh bién nap plasmid pCAMBIA 1300 mang
gen glucanase va AP(Osmotin) va pCAMBIA 1300
mang gen chitinase va glucanase vao vi khuan bang
sdc nhiél; quy trinh tach chiét plasmid

2.2.3, Phuong phép kiém tra thé bién nap

Hai plasmid trén ngoai viéc mang cac gen chitinase
va glucanase con mang gen Ighéng hygromycin, do vay
dé khang dinh ching vi khuan da dugc bién nap hay
chua thi phai kiém tra ching trén mdi trudng co va
khong co hygromycin. Thé bién nap ma khang

hygromycin - tic la phat trién duoc trén méi truong co
hygromycin, thi chiing 16 ching vi khuan d6 da duoc
bién nap plasmid trén. Dua trén ca sd d6, cac thé bién
nap sé dugc kiém tra ngugc trén moi truong co va
khong co hygromycin, dé khang dinh cac ching duoc
bién nap. Cac thé bién nap dugc cay trén hai loai moi
truang LB, mot loai khdng c6 va mét loai co hygromycin
vOi ndng dd 50mgfl, U qua dém & nhiét do 37°C va
quan sat két qua.

2.2.4. Phuong phap phan tich PCR

Dé khang dinh chinh xac cac plasmid da dugc bién
nap vao té bao vi khuan, ngoai viéc kiém tra bang hinh
thai phai tién hanh kiém tra bang phuong phap PCR vdi
cap mdi dac trung cho gen khang hygromycin
(HPTS/HPT3) véi chu trinh nhiét: 95°C: 5 phut; 35 chu
ky: 95°C: 1 phat; 55°C : "1 phat; 72°C : 1 phit va 1 chu
ky 72°C : 5 ph(t. Phan Ung PCR vai cap moi-dac trung
cho gen glucanase (GL/Tnos) véi chu trinh nhiét tuong
tu nhu trén, chi thay 55°C bang 66°C.

Trinh tu cac cap méi dac hiéu xac dinh gen bién nap

Gendich | Cap méi Trinh ty
ot HPT5 |5-CTGCCTGAAACCGAACTGC-3
HPT3 |5-CTTCTGCGGGCGATTTGTG- 3
N CHI  |5ATGGGGAAGAATAGGATGATG-3
chitinase | ooc | 5.GATAATCATCGCAAGACCGGC-3'
ucanass GL  |5-GGGGCTCAATCGATAGGTGGT-3'
Tnos | 5-GATAATCATCGCAAGACCGGC-3'

IIL. KET QUA VA THAO LUAN
3.1. Chon chiing vi khuan sir dung cho bién nap

K&t qua tuyén chon cac chiing vi khuan déi khang
trén méi truang chon loc duac quan sat trén anh 1. Nhu
vay, trén moi truong LB khong co hygromycin thi tat ca
cac ching lya chon déu phat trién tt, trai lai trén moi
truong LB ¢6 hygromycin thi chi ¢c6 ching RS5 khong
phat trién (cac ching khac déu phat trién nhung muc
do kém hon trén méi truang LB khong co hygromycin),
chtng RL8 vén phat trién nhung & ti 1é thap. Tur két qua
trén cho thay ching RS5 la khong chira gen khang
hygromycin va du diéu kién dé sir dung cho bién nap.
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Méi truang LB dac khang co hygromycin

Mai truang LB dac cb hygromycin

Anh 1. K&t qua chon loc cac chiing vi khudn d6i khang trén méi truang chon loc

3.2. Bién nap plasmid vao vi khudn

Két qua dnh 2 cho thdy cac ching vi khuan RS5
sau khi dugc bién nap da phat trién t6t trén moi trueng
chon loc c6 chira 50mgil hygromycin. Nhu vay, xét vé

mat hinh thai thi chiing vi khuan RS5 da duoc bién nap
hai plasmid pCAMBIA 1300 mang gen glucanase va
AP(Osmotin) va pCAMBIA 1300 mang gen chitinase va
glucanase.

20 16:37

Anh 2. Chon loc cac té bao vi khuan RS5 duoc bién nap véi plasmid mang gen glucanase (A) va gen chitinase (B)

Dé khang dinh chac chan két qua trén, chung toi da
tién hanh kiém tra sy co mét cla plasmid trong & bao
duoc bién nap bang phuong phap PCR.

3.3. Kiém tra sy c6 mat clia plasmid trong té bao
duoc bién nap

Cac 16 bao vi khuan bién nap phat trién trén moi
truong LB c6 bd sung hygromycin dugc kiém tra bang
két qua nhan ban gen (PCR) va sUr dung cac cap moi
néu g phan vat lieu. Chuong trinh PCR dua theo cac
chuong trinh dugc thi€t k& phu hogp véi tung cap mdi
riéng biét (anh 3, 4). K&t qua kiém tra cho ta thay, trong
6 dong dugc bién nap vai plasmid co chua gen
chilinase, st dung cap moi HPT5/MHPT3 thi ¢4 2 dong
cho két qua duong tinh véi sy khuéch dai cia doan
ADN mang gen khang hygromycin (giéng 3 va 6) vai
doan dugc nhan Ién c6 kich thudc xap xi 600bp.

D6i vai 5 dong vi khuan bién nap véi plasmid
mang gen glucanase, ¢ 2 dong cho két qua duong tinh
vai cap méi HPT5/HPT3 vai doan ADN duge khuéch
dai 600bp (giéng 8 va 10). Nhiing dong dugc khuéch
dai nha phan tng PCR vdi bang ADN co kich thudc xap
xi 600bp, chung 10 c6 mang gen khang hygromycin
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(hpt). Nhimg dong vi khuan séng sét trén méi truong
LB chon loc vai 50mg/l hygromycin nhung khong khang
dinh dugc bang phan tng PCR c6 thé do ching vi
khuan nay bi dot bién va dang dot bién cla ching vi
khuan nay c6 thé séng sot trén moi truang chon loc ¢6
khang sinh, anh 4.

D€ khang dinh sy co mat clia gen chitinase va gen
glucanase trong cac dong vi khuan duoc bién nap,
chung 16i da tién hanh thuc hién phan ung PCR vai cap
moéi khuéch dai sy ¢6 mat cta nhiing doan gen nay.
Cap moi CHI/Tnos va cap méi GUTnos da duogc st
dung dé nhan doan gen chitinase va glucanase tuang
ung. Két qua dugc thé hién d anh 4. Cac mau thir cla
cac dong vi khuan bign nap cho két qua duong tinh véi
cap moi HPTS/HPT3 déu cho két qua duong tinh voi
doan ADN dugc nhan vdi kich thudc xap xi 1000bp
Cac plasmid dugc sur dung @é bién nap (xem cau tric)
la nhing plasmid pCAMBIA1300 mang gen chitinase-
glucanase va pCAMBIA1300 mang gen glucanase-AP
(Osmotin). Vi vay, néu phét hién su co mat cua
chitinase sé di kem vGi su c6 mat cla gen glucanase
(cau truc 1). DG vai cau tric 2, néu phat hién sy c6 mat
cua glucanase, sé khang dinh duoc su co mat cla gen
AP (Csmotin).
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Anh 4. K&t qua PCR kiém tra su c6 mat cla gen chitinase va glucanase
IV. KET LUAN mat ctia cac gen bién nap trong ching vi khuan tai t6

Da bién nap thanh cong va thu dugc 2 dong vi
khudn RS5 ¢6 chira plasmid mang gen chitinase va
glucanase va mét s6 dong vi khuan RS5 bién nap
plasmid mang gen glucanase va AP (Osmotin). Sy ¢

hop da dugc kiém tra bang ky thuat PCR. Day la hudng
nghién ctu rat kha thi va hiéu qua trong viéc ap dung
cdng nghé vi sinh trong phat trién nong nghiép theo
huéng bén vimng.
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Summary
IMPROVEMENT ANTAGONISTIC ACTIVITY OF BACTERIA ISOLATES
AGAINST CROPS WILT DISEASE BY GENE TRANSFER METHOD

The combinations of two genes chitinase and glucanase
or glucanase and osmotin, in the vector pCAMBIA 1300,
bring stronger effect with wider spectrum in preventing
growth of pathogenous fungi than that of single gene. For this
reason, gene transfer is the most potential method to
overcome the above difficulties. When being test on medium
LB with hygromicin, antagonistic bacterium isolate RS5 was
not able to survive. This proved that, there is no hygromicin
gene in genome of the isolate. Therefore this isolate can be
used as material for gene transferring. In this Study, the
target genes had been transferred to RSS, creating to two
forms of antagonistic bactenum isolates from RS5 containing
chitinase and glucanase plasmids, and some forms
containing glucanase and osmotin plasmid. When being

Boan Thu Thuy, Tran Quang Minh
Nguyen Thi Kim Thoa, Le Nhu Kieu

tested on the medium containing hygromycin, these isolates
performed well thriving, indicating the possession of
hygromycin resistance gene (hfp). The expression of
transferred genes was then reassessed by PCR lechnique.
Results from PCR analysis showed that, 02 isolates
expressed positive response to primer HPT5/HPT3 (with
DNA band sized 600bps)and HPT5/HPT3 (with DNA band
sized 1000 bps); This reconfirmed the existence of
hygromicin, glucanase and chitinase genes in the genomes
of these isolates.

Key words: R.solanacearum, antagonistic bacleria,
chitinase gene, glucanase gene, Osmotin gene, vecto
pCAMBIA1300.
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