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MO PAU
1. Pit van dé

Thai Nguyén 13 mot tinh mién nai trung du, ndm trong ving trung du
va mién nai Béc By, ¢6 dién tich ty nhién 1a 3.562,82 km 2. Vi dia hinh thap
dan tir ndi cao xudng ndi thap, trung du, déng bang theo hudng Bic — Nam
lam cho khi hau Thai Nguyén chia thanh ba vung ro rét trong mua dong: vung
lanh, vung lanh vira, ving Am va hai mua rd rét mia mua va mua kho. Do anh
huong cua dia hinh, dat dai ¢ Thai Nguyén dugc chia thanh ba loai chinh,
trong d6, dat nai chiém dién tich 16n nhat (48,4%) hinh thanh do su phong hoa
trén cac d4 Macma, d4 bién chat va tram tich, d6 cao trén 200m, tao diéu kién
cho phat trién 14m nghiép, trong rimg, cay dic san....dat d6i chiém 31,4% chu
yéu hinh thanh trén cat két, bot két phién sét va mot phﬁn phu sa c6 kién tao,
dd cao tir 150 — 200m, phu hop voi cdy an qua lau nam, cay cong nghi¢p va
dat rudng chi chiém 14,4%. Thai Nguyén con ¢dé mot dién tich 16n dat chua
str dung. Két ciu cta dét, diéu kién khi hau va dic diém vé dia hinh d3 tao ra
cho Thai Nguyén sy da dang vé thuc vat, dong vat, cling nhu cac loai vi sinh

vatt rong dé ¢6 vi khuan Bacillus thuringiensis[23].

B. thuringiensis 1a vi khuan gram duong, mang cic gen cry sinh tong
hop bao tir va protein tinh thé doc t6 co hiéu qua diét dbi voi nhiéu loai con
tring thudc cac bd canh vay, canh cimg va hai canh. Trong nhitng nim gan
day cac chung Bt da duoc cac nha khoa hoc phan lap véi sé lugng rat phong
pht [3]. Tuy nhién, mdi ching chi chira mot sé nhoém gen cry gay doc véi mot
s6 loai con trung nhét dinh. Vi vay viéc sang loc cac chung B. thuringiensis
¢ chira gen cry mong mudn, tao dong va xac dinh trinh ty gen doc t6 do 1a
van dé rat can thiét, n6 1am co s cho cic nghién ctru di sau tiép theo d6i vai

nhirng gen cry ndy nhu: nhidm tao ra cac chung B. thuringiensis tai t6 hop méi
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co phé di€t sau rong, hoat luc di€t sdu cao hon ddi voi nhiéu loai con trung
quan trong; viéc bién nap cac gen doc tb cry thich hgp vao tirng loai cay tré)ng
dé bao vé chiing trudc su tan cong cua con trung. Protein tinh thé doc crylAb,
crylAc 1a mot trong nhiéu protein c6 hoat tinh cao chong lai con tring bo

canh vay. Xuat phat tir muc dich nay, chung toi tién hanh nghién ctru dé tai:

“Nghién ciru Tach dong va doc trinh tw gen crylAb, crylAc ma hoda
protein tinh thé diét cén trung b canh vay phén lap tir mot s6 mau dat

thugc tinh Thai Nguyén”.
2. Muc tiéu ciia dé tai

- Sang loc dugc cac chung Bacillus thuringiensis cé hoat tinh diét con

tring bo canh vay.

- Tach dong va doc trinh tu dugc cac ching Bt nghién ciu mang gen

crylAb va gen crylAc.
3. Nhiém vu ciia dé tai

- Thu thdp cac chung Bt da dugc phan l4p chua qua tuyén chon tir dat Théi
Nguyén;

- Phan loai cac chung Bt var kurstaki bang phuong phap huyét thanh;
- Phat hién gen cry1Ab va gen crylAc bang phuong phap PCR;

- Sang loc cac chung Bt var kurstaki c6 hoat tinh diét sau to;

- Tach dong gen cry1Ab va gen crylAc;

- Xac dinh trinh tu doan gen crylAb va doan gen crylAc da dugc tach
dong tur cac ching Bt nghién clru va so sanh véi trinh tu gen & Ngan hang Gen

quoc te.
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CHUONG 1: TONG QUAN TAI LIEU

1.1. Lwgc sir nghién ciru va &g dung ciia vi khuan Bacillus thuringiensis
1.1.1. Lich si¢ nghién ciru va itng dung Bacillus thuringiensis (By) trén thé gici

Nam 1901, nha khoa hoc Nhat Ban Sigetane Ishiwata da phat hién ra
mdt loai vi khuan gdy bénh sotto & trén tam va ong dat tén la Bacillus sotto.
Nam 1911, nha khoa hoc Puc E. Berline cling da phan 1ap dugc mot loai vi
khuan tuong tuy tr xdc Au trung budm phin Pia Trung Hai, Anagasta
kaenniella. Mai dén nam 1915, vi khuan ndy méi chinh thirc duoc mang tén
Bacillus thuringiensis do vi khuan nay duoc phan lap tir ving Thuringen cta
Pte. Pén nam 1930, Bt da duoc thu nghi¢m chéng sau duc than & Chau Au.
Niam 1938, ché phém Bt di duoc san xuat l1an dau tién dé diét sau hai lua my
tai Phap. Nam 1953, Hannay va Fitzjame da phat hién ra thé vui va cong bd
tinh thé c6 ban chit protein. Nam 1956, Angus d3 chimg minh hoat tinh diét
sdu 13 do tinh thé tich ra tir té bao va bao tir. Nam 1957, coéng ty Sandoz
(Thuy S¥) da san xut ra mot s6 lugng 16n thude trir sdu Thuricide tir chung
Bt. var. kurstaki. Bén nim 1962, de Barjac va Bonnfoi d3 dua ra mdt phuong
phap phan loai méi cho cac chung Bt va Bacillus sphaericus (Bs) bang
phuong phap huyét thanh. Vao nhitng nim 1960 — 1976, nhiéu ching Bt c6
hoat tinh di€t sau cao da dugc phan l1ap va ing dung. Nam 1977, Goldberg va
Margarit da phat hién ra Bt var. isralensis diét au tring mudi va rudi thudc bo
hai canh. Nam 1981, Schnepf va Whiteley da lan dau tién phan lap va tach
dong gen doc t6 mi hod protein tinh thé diét sdu cua ching Bt. var kurstaki
HD-1 goi 1a gen cryl va biéu hién & E. coli. Ttr 46, mot sb luong 16n cac gen
da duoc tach dong va doc trinh tu. Nam 1983, Krieg va cong su da phan lap
ra loai phu Bt var. tenebrionit diét bo canh cting hai 14 khoai tdy vung

Colorado, Hoa Ky tir sau tenebrio molitar. Sau d6, cong ty Mycogen phat
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hién ra mot ching tuwong tu Bt. var. tenebrionit tén Ia Bt. var. sandiego va da
téng hop duoc chudi gen doc td ciia ching. Nam 1985, gen cry cua Bt d3
dugc chuyén vao ciy trong dé diét siu. Nam 1987, phat hién ra Bt diét giun
tron thuc vat. Nam 1991, phat hién ra Bt diét ve bét, mat thuoc bd Trematoda.
Nam 1995, cdy chuyén gen thuong pham dau tién da dugc dua va san xuat.
Nam 2003, saikai va cong su da cong bd protein tinh thé cua Bt diét té bao
ung thu. Nam 2005, Ohba da phat hién ra protein ctia 4 dudi loai Bt phan lap

& Viét Nam c6 kha ning chong té bao ung thu ¢ tir cung ctia ngudi [3].
1.1.2. Lich s nghién cvru va veng dung Bacillus thuringiensis tai Viét Nam

O Viét Nam thudc trir sdu sinh hoc Bt duoc ung dung dau tién tai Vién
Bao vé Thuc vat nim 1971. Nguyén Vin Cam va cs, da khao nghiém 5 loai
thudc trir sdu sinh hoc Bt nhap ndi tir Li€n X6, Trung Quéc...dé cho két qua
rat kha quan. Tuy nhién, nhirng nghién ctru, san xuit va Gng dung Bt dau tién
duoc Nguyén Cong Binh va cs thuc hién lan dau tién vao nam 1973 tai Vién
Sinh vat, Vién Khoa hoc (nay 1a Vién Khoa hoc va Cong nghé¢). Co thé chia
lich sir 30 ndm phat trién Bt ctia thanh 3 thoi ky nhu sau:

1.1.2.1. Théi ky mé dau nghién ciru

Nguyén Coéng Binh, Pham Ba Nha, Ngé Pinh Binh 1 nhitng ngudi du
tién mé duong nghién curu Bt tai Viét Nam. Nam 1973, Vién Sinh vat da tién
hanh san xuat Bt bang phuong phap thu cong va ban cong nghiép trong phong
thi nghiém. Nam 1973-1976, Bt di duoc san xudt chu yéu trén méi truong dic
vGi gia thé 1a agar ty ché tao tir rong cAu va cac nguyén liéu khac nhu: ba kho
lac, bot dau tuong, bot ca,...cac chung Bt dugc st dung dé san xuit & thoi ky
nay do Nguyén Coéng Binh mang tir Trung Qudc vé co loai phu Bacillus
thuringiensis var thuringiensis, B. thuringiensis var kurstaki. Cac ché pham

nay da duogc str dung cho vung rau ngoai thanh Ha Noi1 va da thu dugc cac két
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qué t6t dep. Nam 1975, ché pham Bt di duoc san xuét theo phuong phép 1én
men chim trong ndi 1én men tu tao tai Phong Sinh hoc thuc nghiém thudc
phan vién Vién Khoa hoc déng tai thanh phé HO Chi Minh. Nam 1982, Vién
Cong nghé thyc pham ciing san xudt ché phim Bt theo phuong phap 1én men
chim v&i dung tich ndi 1én men 1a 5m®. Tir ndm 1984-1993, viéc san xuét ché
pham Bt di bj giam sut vi cac ché pham Bt san xuit ra c6 chat lugng khong
cao nén téc do tiéu thu giam. Nhin chung, trong thoi ky nay di bat dau san
xuat va ap dung thanh cong ché pham Bt da khién cho cac nghién ciru Bt mé

dau khé thuan loi va tot dep.
1.1.2.2. Thoi ky sin xudt va teng dung (1984-1994)

Céac ché pham Bt san xuat theo phuong phap dich thé dugc 4p dung rong
rdi, ¢6 hiéu qua phong trir rat rd rét, hon nira gia ban khong cao (khoang 6000
ddng/1it) nén phu hop véi thu nhap ctia ndong dan. Viée san xuit ché pham Bt
theo phuong phap 1én men hé khong can vo trung da duge mot sb don vi

thudc cac trudng dai hoc dé xuat nhung da khong thu duoc két qua tbt.
1.1.2.3. Thoi ky nghién cibu co ban, teng dung va phdt trién (1994-nay)

Cubi thoi ky san xuat va tng dung 1984-1993, ché pham Bt kém chét luong
khong tiéu thu dugc. San xuat va img dung Bt budc vao thoi ky thoai trao, cc nha
nghién ctru lai phai quay lai nghién ctru co ban dé phuc vu cho xdy dung céng
nghé san xuat va co so tmg dung. Do viy, khoang 10 nim tré lai ddy, cac nha
khoa hoc d chuyén viéc nghiém ctru Bt sang huéng mai 1a tim ra cac chung Bt c6
phé di¢t sau rong, hoat tinh di€t sau cao dé phuc héi lai viée san xuat thude trir sau

Bt va tmg dung cong nghé chuyén gen Bt phuc vu san xuat.

Céc ching Bt phan lap tai Viét Nam rat da dang vé thanh phan loai va da
dang vé gen. Nam 1998, c6 34 chung chuan mang khang nguyén tiém mao H

va da ché tao dugc 34 bo sinh pham (kit) phuc vu cho phéan loai Bt bing
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phuong phap huyét thanh. Bang phuong phap PCR véi hdn hop cac cip mdi
dic hiéu cho 7 gen thudc nhom gen cry typ 1 cho thiy c6 102 ching Bt trong
téng s6 115 ching c6 chira 311 gen cryl (chiém 88.7%), dang chua ¥ 1a cac
chung chira 5 gen crylAa, crylAb, crylAc, crylC va crylD - chiém 6,8% [1].

Trén co s& phat hién, tdch dong va doc trinh ty gen c6 trong cac chung Bt
phan 14p tai Viét Nam, Ng6é DPinh Binh va cs da tach dong va biéu hién gen
ma hoa tong hop protein Cry1C va Cry1D diét siu khoang trong E. coli tir cc
chung Bt aizaiwai phan lap tir cic mau dat ctia Ha Noi va Ha Tinh, cac
protein tai to hop thu dugc da cho hiéu qua diét sdu cao hon so véi doi chung.
Nam 2000, Vo Thi Thir va cs da tach dong va biéu hién gen ma hoda protein
crydA diét Au tring mudi. Nam 2003, Lé Thi Thu Hién da thiét ké thanh cong

vecto chuyén gen crylA vao cay bong [1].

O Viét Nam, nhitng nghién ctru vé linh vuc chuyén gen khang con tring
vao cdy trong dé tao ra cic ciy c6 kha ning khing cac sdu bénh méi di duoc
bt dau tir cudi thé ky 20. Trong d6, di c6 rat nhiéu nghién ciru chuyén gen
crylA khang siu vao ciy trong thong qua vi khuin Agrobacterium
fumefaciens dé tao ra cac giébng ciy tréng mdi c6 kha ning khang sdu nhu:
cay dau xanh, cay cai bong...[4.5,6,9,10]. Nam 2003, Phan Dinh Phap va cs
da chuyén gen crylB vao ciy laa thong qua phuong phap st dung stng ban
gen, dén nam 2005, gen khang sau trén dugc chuyén vao cay ca tim thong qua

vi khuan Agrobacterium tumefaciens [11].
1.2. Pai cwong vé vi khuan Bacillus thuringiensis
1.2.1 Dic diém hinh thdi

Theo céc tai liéu vé phan loai vi khuan gdy bénh con trung ctia Sneath
(1986) Wistreich va Lechtman (1988), Syahly (1991) thi vi khuan Bt dugc

xép vao nhom L, chi Bacillus, ho Bacillaceae, nghanh Firmicutes [3].
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Bt thudc chi Bacillus 1a vi khudn dat, hinh que, gram duong, ho hip hiéu
khi hodc ky khi khong bat budc, kich thudce t& bao tir 3 — 6 pl, co phu tiém
mao khong day, chuyén dong duge. Cac loai thudc chi Bacillus co kha ning
hinh thanh bao tir khi gip nhitng diéu kién bat loi cia mdi trudng, bao tir ¢c6
dang hinh trimg v&i kich thuée tir 1,5 - 2 pl va c6 thé nay mam thanh té bao
sinh dudng khi gip diéu kién thuan loi. Bao tir 1 dang séng tiém an cua vi
khuén c6 kha nang chiu nhiét, buc xa, hoa cht, ap suét tham thau cao. Mang
ngodi nam & ngoai cing do6 14 phan sot lai cia t& bao me, chiém khoang 2 —
10% khoi lugng kho cua bao ti. Thanh phan chi yéu 13 lipoprotein, cling c6
mot lugng nho axit amin, cé tinh tham thau kém. Ldp 4o bao tur co cau tao boi
3 — 15 10p, chi yéu 14 protein simg. Ao bao tir co sitc dé khang cao véi
lizozim, proteinaza, cac chit hoat dong bé mat, co tinh thAm thiu kém ddi vgi
cac cation. Duédi 4o bao tir 1a vo bao tir. V6 bao tir chira mot lugng 16n
peptidoglucan dic biét, it lién két chéo, ngoai ra con c6 7 — 10% (tinh theo
khéi lugng kho ctia bao tir) chat dipicolinat canxi (DPA- Ca) khong chira axit
teicoic. Ap sudt tham thau cta 10p vo bao tir cao tdi 20atm, lugng chira nudc
14 70%. Dudi 16p vo bao tir 1a 161 bao tir con goi 1a thé chat nguyén sinh ciu
tao boi 4 thanh phan: thanh bao tir, mang bao tir, bao tir chat va ving nhan.

Dic biét trong qua trinh hinh thanh bao tir vi khuan Bt ¢ thé sinh ra
nhirng tinh thé mang tinh doc ddi v6i con trung. Tinh thé 1a mot loai protein
¢6 kich thudc khoang 0,6 x 0,02 pum c6 thé chiém 25% trong lugng kho cuia té
bao va co6 hinh dang rat da dang: hinh thap, hinh ovan, hinh 1ap phuong hoac
c¢6 hinh dang khong xac dinh ... Khi ¢ trong té bao sinh dudng thi bao tir va
tinh thé thuong nim ké nhau, khi té bao tan thi bao tir va tinh thé cing thoat

ra ngoai [3,14].

Khi nhuom té bao Bt bang thudc nhudém fushin va quan sat dudi kinh
hién vi ta thay tinh thé Bt bt mau hong sdm con bao tir thi bt mau hong nhat
(hinh 1.1) [3,6,7].
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Hinh 1.1: Hinh thai bao tir va tinh thé cia mdt sé ching Bacillus thuringiensis

(A: Kinh hién Vi quang hoc; B: Kinh hién vi dién tir quét)

Bt c6 dic diém hinh thai sinh 1y, sinh ho4 rat gidng v6i cac nhom truc
khuan sinh bao tir B. cereus, B. mycoides va B. anthracis tuy nhién Bt c6 kha

ning sinh tinh thé con loai khéc thi khdng [4].
1.2.2 Pic diém sinh hod

Bt khong 1én men sinh axit v&i arabinoza, xiloza va manitol nhung tao
axit trong moi trudng cod glucoza, c6 kha nang thuy phan tinh bdt, khir nitrat
thanh nitrit, c6 phan Gng véi long do tring ga, phat trién dugc trong moi
truong thach ki khi c6 chira 1% lizozim. Bt c6 kha ndng sinh trudng va phat
trién & nhiét d6 15 — 45°C, nhiét d6 t6i wu la 28 — 30°C, pH = 7. Bt khéng c6
kha nang khtr amin cua phenilalanin, khong sir dung axit axetic, khong khtur

mudi sunfit.
1.2.3. Tinh chét nuéi cd'y

Tinh chat nu6i cay la dac tinh von c6 cua vi sinh vat, 1a mot trong nhitng

tiéu chuan dé dinh loai vi sinh vat. Tinh chat nudi cay cua cac dudi loai Bt
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khac nhau la khac nhau, déng tho1 phu thudc vao thanh phﬁn moi truong, thot
gian va nhiét do nudi cy.

Khuén lac ctia dudi loai Bt var . kurstaki nudi cdy trén moi truong MPA
& 30°C trong 72 gio da s6 c6 hinh tron, mau tring sita c6 mép nhin dudng
kinh c6 thé dat tGi 8 — 10mm. Trong khi do khuan lac loai phu berlinner co
dang tham, v&i cac sgi hinh phong xa, duong kinh khoang 10mm; mau vang
nhat va tron udt, vién nhan thanh hinh vai thd mé rong ra xung quanh nén
duoc goi 13 dang phong xa nhin. Néu nudi cdy cé bo sung 2% gluco, nudi 6
30°C trong 24 gid c6 thé thiy cac diém khuén lac nhd mau vang trén bé mat,
sau 42 gi0 thanh hinh vanh khan tron day, duong kinh 3mm, gitta c6 mdt
vanh tron tuong ddi sau, bé mat tréng tdi, hoi anh quang, dang hat tho kho,
sau 72 gid duong kinh cé thé dat 2cm. Mot sb chung Bt xuét hién khuan lac

tron nhan [3,4].
1.2.4. Phwong phdp phdn loai Bacillus thuringiensis

C6 nhiéu phuong phap phan loai Bt khac nhau. Khoa phan loai dau tién
duoc thiét 1ap dua trén dic diém hinh thai va dic diém sinh hoa (Heimpel va
Angus, 1958). Tuy nhién phan loai theo phuong phap nay khong phan biét
duoc cac chung Bt mét cach ro rang bdi vi Bt c6 céac dac diém hinh thai, sinh
1y sinh hod rat gidng cac dai dién trong nhém tryc khuan sinh bao tir Bacillus
cereus, B. thuringiensis, B. mycoides, B. anthacis. Méi day phat hién thém 2

loai la B. weihenstephanensis va B. pseudomycoides [3,4,14].

Ngoai ra, ngudi ta con phan loai vi khuan Bt theo typ huyét thanh khang
protein tinh thé, typ huyét thanh khang nguyén — O, theo loai hinh enzym
lipaza, dua trén plasmit va phan loai theo ngudn bénh. Nhung trong cting mot

chung c6 su ton tai cua cac typ gen ngoai doc td6 khac nhau (Sanchis va cong
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