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Culex quinquefasciatus chita dich nuoi cdy cay ctia chling vi khuan nay.
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Linh vuc ky thuat dwoc dé cap

Giai phap hitu ich d& cap dén loai vi khudn Bacillus thuringiensis dudi loai
israelensis, cu thé 1a ching Bacillus thuringiensis serovar israelensis LNT28.2. Dac biét
hon, ching vi khuan nay c6 hiéu qua cao trong viéc chéng lai bo gdy mudi truyén bénh.
Giai phap hitu ich ciing dé cap dén cic dic tinh clia ching vi khuan LNT28.2 nhu: i) C6
kha nang tao protein ndi doc t6 dang tinh thé tinh khiét hinh cdu; ii) Phan ung ngung két
voi kiéu huyét thanh H14; iii) C6 mang gen cry4A va cry4B, cac gen nay ma hoa cho
protein co trohg lugng phén tir 130 kDa va 70 kDa; iiii) C6 kha nang diét bo gay mudi
truyén bénh. Ngoai ra, giai phap hitu ich ciing dé cap dén ché phim sinh hoc diét bo gay

mudi Culex quinquefasciatus chira dich nudi cay cia chung vi khuan nay.
Tinh trang k¥ thuat cia gidi phap hiru ich

Hién nay, trén thé gi6i c6 rat nhidu ching vi khudn Bacillus thuringiensis thudc dudi
loai israelensis (Bti) dugce su dung dé san xuit ché pham chira doc td sinh hoc diét bo gay
mudi truyén bénh nhu dugc boc 10 trong cic patent My sb 4,609,550; 5,277,906 va
4,166,112.

Chung vi khuan Bacillus thuringiensis dudi loai israelensis duge boc 19 trong patent
My§ s 4,609,550 1a loai vi khuén sinh bao tir va tao tinh thé doc trong qud trinh hinh
thanh bao tr. Chung dai giy dot bién bang nhiéu cach, ching han chiéu tia cuc tim, cho
sinh trudong ¢ 43° C va sinh trudng véi sw co6 mit cla tac nhan gay dot bién, cac khuan lac
diic biét duge ciy lai va quan sat dudi kinh hién vi déi pha. Cac dot bién duge phan l1ap
theo cach nay khong sinh bao tir nhung c6 hinh thanh tinh thé doc dbi véi du trung Bo Hai

canh nhu 4u tring cua muoi va ruoi den.

Chung vi khuan Bacillus thuringiensis dudi loai israelensis duge boc 19 trong patent

M5 sb 5,277,906 1a chung dot bién dugc phan 1ap tir chung dai qua nhiéu ngay, qua nhiéu
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qua nhi€u giai doan st dung tac nhan gay dot bien, Kkidm tra hang nghin khuan lac mau

trang duc riéng 1€ dudi kinh hién vi doi pha.

Mic du cac chung vi khuén néu trén du co thé tao ra cac protein nol doc t dang
tinh thé tinh Kkhiét, co thé st dung & san xuat ché pham sinh hoc diét bo gdy mudi,
phung cac chiung nay déu 1a nhitng chung dot bién. Qua trinh gay ot bién co thé lam
thay dbi kiéu gen cua chung vi Khudn, tao ra nhiing dot bién ngoai ¥ mudn, cac dot

bién khong mong mudn c6 thé gy hai cho mdi truong hodc con nguol.

Vi vay, viéc su dung chung tu nhién dé san xuét ché phém sinh hoc diét bo gay
mudi truyén bénh 12 cAn thiét, vai yéu cAu ching Vi Kkhuén tu nhién phai ¢6 kha nang
tao ra cac protein ndi doc td dang tinh thé tinh Kkhiét, cac protein ndi doc td diét duoc

bo gay mudi, cu thé 1a bo gy mudi truyén bénh.
Ban chét ky thufit cta giai phap hiru ich

Giai phap hiu ich dé cép dén chung vi khuan Bacillus thuringiensis LNT28.2
thun khiét v& mat sinh hoc. pay la chung vi khuan Bacillus thur ingiensis nhién,

duoc phan 18p ¢ Viét Nam.

Chung Bacillus thuringiensis LNT28.2 (dudi day dugc goi tat 1a LNT28.2) 1a
mot loai phu ciia loai vi khudn Bacillus thuringiensis, O kha nang tao protein noi doc
t6 dang tinh thé hinh cau va c0 kha nang diét bo gay mudi. Tinh thé hinh cau cla
ching LNT28.2 <6 kich thuge khoang 0,7 p-1,2 pm, 6 hoat luc dac hi¢u vGi con
trung thudc bd 2 canh (Diptera), cu thé 14 4u trung cua mudi. Nguoi ta da xac dinh
thanh phan protein cua [NT28.2 bang phuong phap dién di trén gel polyacrylamit
(PAGE) theo d6 tinh thé ddc cua ching Vi khuin nay bao gdm cac pr otein cO trong
Juong phan tu 130 kDa va 70 kDa do cac gen cry4A va cry4B ma hoa. Céac protein nay
thuc chét 1a cac tien doc t6 va chi co tac dung gy doc khi dugc hoa tan va phan gial
thanh ménh nhén doc, tac dung phéan giai xay ra trong moi trudng kiém va dudi tac

dung ctia proteaza.

Chutng Vi khuén LNT28.2 ¢0 thé dugc phén loai bing cach sur dung phuong
phap huyét thanh midn dich dugc boc 1§ trong gial phap hiiu (ch. Phuong phap nay
dua trén nguyén 1i ctia phan ung khang nguyén-khang thé. Phan loai theo phuong phap

nay thi chung LNT28.2 thudc tuyp huyét thanh H14.
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Viéc xac dinh su c6 mit cia gen cry4A va cry4B trong chung LNT28.2 duoc
thuc hién bang cach sir dung phuong phap nhin gen véi su tham gia cua cap mdi dic

hiéu. Cap mdi ding dé nhan gen cry4A co trinh ty:
mdixudi  5’-CGAGGTGAAATTTGCTCC-3’; va
mdi nguoc 5°’-ATGGCTTGTTTCGCTACATC-3".
Trinh tu cap mdi dung dé nhan gen cry4B la:
mdi xubdi 5°-GGTTTTCAAGACCTAATAATATAATAC-3’; va
_ mdi nguge 5°-CGGCTTGATCTATGTCATAATCTGT-3".

Giai phap hitu ich con dé cap dén mot khia canh khéc do 1a ché pham sinh hoc
diét bo gdy mudi Culex quinquefasciatus chia dich nudi cdy cta ching vi khuén
Bacillus thuringiensis TLNT28.2. Dich nudi chy cdy chung vi khuén nay c6 thé thu
duoc tr qua trinh 1én men qui md lon dé lam nguyén liéu ban ddu cho qué trinh san
xuat thudc sinh hoc diét Au trung thudc bd hai canh, cu thé 1a bo gdy mudi truyén bénh.
Qua trinh 1én men quy mo6 16n ¢6 thé duoc thuc hién bang cach str dung mdi truong va
cac k¥ thudt 1én men ti€u chuin. Céc tinh thé noi doc t& (cting v6i cac bao tr). co thé
duoc tach ra tir dich 1én men va dong kho thanh dang bot hodc dé nguyén dang nudc
dam didc dé phun lén mat d4t, hodc sir dung chét phu gia khéc nhu chit mang, chét két

dinh tao dang hat 4p dung doi véi vung nudc tring.
Mo ta van tat cac cdc hinh vé

Hinh 1 thé hién hinh dang bao tr va tinh thé doc té cua ching Bacillus
thuringiensis serovar israelensis LNT?28.2 chup dudi kinh hién vi dién tr v6i do phong
dai 5000 1an (1: Tinh thé, 2: Bao t).

Hinh 2 thé hién két qua dién di ADN gen cry4A va cry4B cta ching LNT28.2
trén gel 1% agaroza (Cot 1: Thang ADN chuén, Cot 2: san pham PCR cua ching
LNT28.2, Cot 3: san phém PCR cua chung dbi chimg - ching chuin 4Q1).

Hinh 3 thé hién két qua xdc dinh trinh tu nucleotit ctia doan gen cry+44 tach tur
ching LNT28.2 so véi trinh tu nucleotit cia doan gen cry4A ti ching Bacillus

thuringiensis ma s6 EF424470.1.
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Hinh 4 thé hién két qua xdc dinh trinh tu nucleotit ctia doan gen cry4B tach tur
ching LNT28.2 so v6i trinh tur gen cry4B cla chung Bacillus thuringiensis ma 50
EF468625.1.

Hinh 5 thé hién két qua x4c dinh trinh tu axit amin tao protein doc td Cry4A.

Hinh 6 thé hién két qua xac dinh trinh ty amin tao protein doc t6 Cry4B.
MG ta chi tiét giai phap hitu ich
Phén lap vi khuén Bt

Cac mau dét va 1a sau khi thu thap vé duoc pha lodng voi nudc cAt vo trung tur
ndng do 10" dén 107, chu y ddi voi mau 14 phai nghién nét trong cbe st vo trung sau
dé méi pha lodng véi nudce cAt. Sau d6 hat 100 pl dich pha lodng & cac nong do tur 107
dén ndng do 107 gat déu 1én dia petri chita moi truong MPA (NaCl 5g/l; cao thit 5 g/l;
pepton 10g/1; aga 20 g/I; d6 pH = 7), mdi ndng do ba dia. Thoi gian nudi ciy 1a 72 gio
va nhiét do thich hop la 28°C. Sau d6 quan sat kha nang hinh thanh tinh thé trén kinh
hién vi dbi pha hodc kinh hién vi quang hoc. Giit lai chung c6 tinh thé hinh ciu phuc

vu cho budce tiép theo.
Xac dinh kha ndng ngung két v6i tuyp huyét thanh H14

Chung vi khudn Bt sau khi phén lap co6 tinh thé hinh cau dugc ciy vao trong ong
craige, dng craige 1a dng thiy tinh nho, duge cAm thing dung vao modi truong craige
chira trong dng nghiém to. Thoi gian nu6i cyla 18 dén 24 gio va nhiét d6 nudi cay la
28°C. Bt 1a vi khuan c6 kha ning chuyén dong s& di chuyén 1én phia trén bé mat moi
truong gitta dng craige va dng nghiém. Cay chuyén nhiing té bao nay vao dng craige
mdt 1an nita. Khi vi khudn phét trién trén Ong craige vai thoi gian chuyén dong 1a 16-
18 gio thi cAy dugc vao éng nghiém chtra khoang 2 ml moi truong MPB rdi nudi cay

lic voi te dd 70 vong/phut trong 8-12 gio.

Phan Ung ngung két gitra vi khuan Bt v6i tuyp huyét thanh H14 dugc quan sat
trén kinh hién vi: 1dy 2 pl dich nuo6i ciy nho lén phién kinh 1dm dé kiém tra kha nang
chuyén dong cua vi khuan, sau d6 nho tiép 2 pl huyét thanh H14 chudn ¢ do pha
lodng 50 14n va quan sat dudi kinh hién vi. Ching vi khudn mét kha ning chuyén dong
hoan toan do huyét thanh gdy ra hién tuong ngung két duge gitr lai dé thuc hién budc

tiép theo.
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Thanh phén cac mdi truong (gam/lit)

Thanh phan MOoi truong Craige Maoi truong MPB
NaCl 5 5
Cao thit 3-5
Pepton 3-5 10
Bacto aga 10
Nudc cét 1 1
bo pH 7 7

Dic diém phan tir cta chung thu dugce

Dé phat hién gen cry4A va cry4B trong chung Bt thu duoc cAn tién hanh theo cac
bude duge md ta dudi day, ddng thoi thuc hién ca trén ching vi khudn 4Q1 (chung

chuan dé déi chung).

Ching Bt thu duge va 4Q1 dugc cly vao dng nghiém chua 1,5 ml moi truong
MPB, nudi cy lic & téc do 220 vong/phit, trong khoang 12-16 gid, nhiét d6 nudi cay
thich hop la 28°C. Sau d6 db dich nudi cdy vao dng eppendorf ly tdm 6000 vong trong
10 phut, db dich di, thu cdn, rira lai cin 2 1An bang nudc khir ion da khir trung. Sau doé
hoa tan lai bang 70pl nude khir ion va xu ly méu & 100°C trong 10 phut bang cach tha
dng chira mau vao ndi nuéc dang soi, gitt 10 phit. Li tim nhanh véi toe dd 6000
vong/phut trong 3 phut, thu dich ndi chira cac phan tr ADN lam khuén cho phan ting
PCR. Thuc chit ctia phan ing PCR la phén tmg chubi trung hop dé khuéch dai cac gen
cry4A va cry4B.

Phuong phap nay bao gbm viéc cho phan tir ADN tach tur chung Bt thu duoc tiép
xtc v&i mot cip mdi clia gen cry4A va cdp moi ctia gen cry4B dé tao san pham khuéch
dai gen cry4A, cry4B.

Cap moi dé khuéch dai gen cry4A gdm 2 mdi, mdi thir nhét (mdi xudi) bao gbém
trinh tr: 5’-CGAGGTGAAATTTGCTCC-3°, moi thir hai (mdi nguoc) bao gdm trinh
tu: 5 _ ATGGCTTGTTTCGCTACATC-3". Chu trinh nhiét cho phan ung khuéch dai
gen cry4A la: bién tinh ADN khuén & 94°C trong 3 phut, phdn mg tiép dién theo 34
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chu ky gdm céc buéde sau: bién tich & 94°C trong 1 phut, gin mdi & 56°C trong 1 phut,

tdng hop ADN & 72°C trong 1 phit, kéo dai soi ADN & 72°C trong 10 phat.

Cap mdi dé khuéch dai gen cry4B gbm 2 moi, mdi thir nhét (mdi xudi) bao gom
trinh tu: 5’-GGTTTTCAAGACCTAATAATATAATAC-37; mdi thr hai (mdi ngugc)
bao g61n trinh tu: 5>-CGGCTTGATCTATGTCATAATCTGT-3". Chu trinh nhiét cho
phan tng khuéch dai gen cry4B la: bién tinh ADN khudn & 95°C trong 2 phut, phan
tng tiép dién theo 30 chu ky gdm céc budc sau: bién tich & 95°C trong 1 phut, gin mdi
& 50°C trong 1 phut, tong hop ADN & 72°C trong 1 phut, kéo dai soi ADN & 72°C
trong 5 phut.

Thanh phan phan tng PCR cho mét ching va mét cap moi:

Moi xudi: 1 ul Taq polymeraza: 0,3 pl
Méi nguoc: 1 pl ADN cua chung: 2 pl
bém: 2 pl Nude cat khir ion: 11,7 ul
dNTP: 2 pl

Sau do san pham PCR duoc dién di trén gel 1% agaroza.
Xac dinh trong luong phén tir ciia protein tinh thé doc cua ching Bt thu dugc do
gen cry4A va cry4B ma héa duoc thye hign bang phan tich SDS-PAGE, theo cic bude

sau:
Budc 1: Tach protein tinh thé

Chung Bt thu dugc duge nudi cdy lic qua dém 200 vong/phut & 28°C trong moi
truong LB nhu mo6 ta & dudi. Céy chuyén 5% dich nuéi cAy sang binh tam gidc 500 ml
chia 100 ml méi truong LB (NaCl S g/l ; cao men 5 g/l ; trypton 10 g/1; d6 pH = 7),
nudi cdy lac 200 vong/phut & 28°C trong 4 ngay. Dich 1én men dugc ly tam & 10.000
vong trong 10 phut ¢ 4°C, thu cgn. Tua nay gom hdn hop tAt ca bao tir, protein tinh thé
diét con trung, manh t& bao va cac thé rin duoc hoa tan. Dé xac dinh nong do protein
tinh thé diét con trung (ndi doc t8) bang cach rira cin 3 l4n voi dung dich 0,14M NaCl
0,01% Triton X — 100, nhim loai bod cac protein hoa tan va proteaza gy anh huong
dén db tinh sach cua protein tinh thé sau khi ly tim. Tua chira cac protein tinh the diét
con trung duge hoa tan véi NaOH 0,05M (do pH = 12.5) lic trong 3 gidr va khudy cho
tan két tia. Dich huyén phu dugc ly tdm ¢ 10.000 vong trong 10 phut & 4°C. Loai bo
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can chira bao tir, manh té bao va cac thé rdn duoc hoa tan. Thu dich ndi chua cac
protein tinh thé diét con trung, hoa tan trong kiém.

Budc 2 : D6 ban gel

Gel tach duogc chudn bi b?mg cach trdn cac thanh phén vO1 nhau nhu mo ta &
dudi, sau do d6 vao bé dién di protein, chu y dé khoang tréng khoang 1 cm tir mit bé
xudng dé 14y chd cdm lugc. Sau khi gel tich dong lai thi tién hanh cdm luoc va do gel

A

CcO

Thanh phan gel tach, gel c6 dugc thé hién trong Bang 1 dudi day.

Bang 1
Thanh phan Gel tach Gel cb
Nudc khir ion 1,968 ml 0,85 ml
Tris HC13M, d6 pH =8,8 ; 1 | Tris HCI 1,5M, d6 pH = 6,8 ;
ml 165,25 pl
Glycerol 50% 1,6 ml
Acrylamit 30% 3,36 ml 212,5 ul
SDS 10% 40 pl 6,25 pl
APS 10% 40 pl 12,5 pl
Temed 6,8 ul 1 ul

Budc 3: Tra mau

Protein trude khi dién di phai bién tinh dé dua vé cdu truc don gian nhat, bién
tinh bing nhiét, sdc nhiét 95° C trong 10 phut. Sau d6 tra mau vao cac giéng, 1 giéng
tra protein danh ddu (marker protein). Sau khi chay xong thi nhuém ban gel bing

thubc nhuém Cossmasive Blue, roi doc két qua xac dinh bang protein.

Chung vi khuin Br phéan lap dugc la ching Bacillus thuringiensis serovar
israelensis 1LNT28.2. Chung Bacillus thuringiensis serovar israelensis LNT28.2 thu
duge duogc luu gitt dudi dang thudn khiét vé mat sinh hoc trong Bo suu tdp chung
giéng Bacillus thuringiensis cta Viét Nam, tai Vién Cong nghé sinh hoc — Vién Han

lam Khoa hoc va Cong ngh¢ Viét Nam.
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Ché pham diét bo gy mudi Culex quinquefasciatus chtra dich nu6i cdy vi khuan
Bacillus thuringiensis serovar israelensis LNT28.2 v6i nong do 10'' bao tir/g ché
phédm. Ché phim dugc san xuét bang cach tron dich nudi cAy vi khuan LNT28.2 véi
chit mang 14 156i ngd nghién nho c6 bd sung céac chét hoat dong bé mit va cac chat phu

gia thong thuong trong linh vuec.
Vi du thuc hién gidi phdp hiru ich
Vidu I:

Céac mAu dét va 14 sau khi thu thap vé dugc pha lodng véi nude cit vo tring tir
nong do 107! dén 107, chu y d6i v6i mau 14 phai nghién nat trong c¢b st vo trung sau do
mai pha lodng voi nude cAt. Sau d6 hut 100 pl dich pha lodng & cic nong do tir 107
dén ndng do6 10~ gat déu 1én dia petri chira moi truong MPA c6 thanh phan NaCL 5g/l,
cao thit 5 g/, pepton 10 g/l, aga 20 g/l va d6 pH =7, mdi ndng do ba dia. Thoi gian
nudi cdy 1a 72 gio va nhiét do thich hop la 28°C. Sau d6 quan sat kha nang hinh thanh
tinh thé trén kinh hién vi d6i pha hoic kinh hién vi quang hoc. Thu dugc ching
LNT28.2 c6 hinh dang bao tir va tinh thé doc t6 chup dudi kinh hién vi dién ti voi do
phong dai 5000 1an (1: Tinh thé, 2: Bao tir) nhu dugc thé hién trén Hinh 1. Ching

LNT28.2 duogc sir dung dé thuc hién cac budc tiép theo.
Xac dinh kha ning ngung két véi tuyp huyét thanh H14

Céc ching vi khuén LNT28.2 sau khi phén 1dp cd tinh thé hinh cu dugc ciy vao
trong 6ng craige, dng craige 1a éng thily tinh nho, duoc cdm thing ding vao moi
truong craige chua trong bng nghiém to. Thoi gian nudi chy la 18 dén 24 gid va nhiét
d6 nudi cay la 28°C. Bt 1a vi khuén c6 kha ning chuyén dong s& di chuyén lén phia
trén bé mat moi truong gifta dng craige va 6ng nghiém. Chy chuyén nhiing té bao nay
vao 6ng craige mot ldn nita. Khi vi khudn phat trién trén bng craige véi thoi gian
chuyén déng la 16-18 gid thi cdy dugc vao dng nghiém chira khoang 2 ml mdi trudong

MPB rdi nudi ciy lac voi tdc do 70 vong/phut trong 8-12 gid.

Phan ung ngung két gitta vi khudn Bt v6i tuyp huyét thanh H14 duoc quan sat
trén kinh hidn vi: 14y 2 pl dich nuoi cAy nho 1én phién kinh 16m dé kiém tra kha nang
chuyén dong cua vi khuan, sau d6 nho tiép 2ul huyét thanh H14 chudn c6 do pha lodng

50 14n va quan sat dudi kinh hién vi. Ching vi khudn LNT28.2 bi mét kha ning
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chuyén dong hoan toan do huyét thanh gay ra hién tuong ngung két, thé hién day la

chung Bi.
Pic diém phan tir ctia chung LNT28.2

Dé phat hién gen cry4A va cry4B trong chung LNT28.2 can tién hanh theo cac
budc dugc mo ta dudi ddy, dong thoi thue hién ca trén chung vi khuan 4Q1 (chung

chuin dé doi chung).

Chting LNT28.2 va 4Q1 duoc chy vao dng nghiém chra 1,5 ml méi truong MPB,
nudi cdy lic & tde do 220 vong/phut, trong khoang 12-16 gid, nhiét do nudi cAy thich
hop 1a 28°C. Sau d6 db dich nudi cdy vao éng eppendorf ly tim 6000 vong trong 10
phtt, db dich di, thu can, rira lai can 2 1an bang nude khi ion da khir tring. Sau d6 hoa
tan lai bang 70ul nuée khir ion va xir ly mau & 100°C trong 10 phiit bang cach tha ong
chira miu vao ndi nudc dang soi, gitr 10 phut. Li tdm nhanh tbe do 6000 vong/phut
trong 3 phut, thu dich ndi ¢6 chira cac phan t& ADN lam khuén cho phéan tmg PCR.
Thuc chit cta phan tng PCR la phan Ung chudi trung hop dé khuéch dai céc gen

cry4A va cry4B.

Phuong phap nay bao gbm viéc tiép xuc cua phan td ADN tdch tir chung
LNT28.2 véi mot cip moi clia gen cry4A va cap mdi clia gen cry4B dé tao san pham

khuéch dai gen cry4A, cry4B.

Cip moi dé khuéch dai gen cry4A gdm 2 mdi, mdi thir nhét (mdi xudi) bao gdm
trinh t: 5°-CGAGGTGAAATTTGCTCC-3’, mdi thir hai (mdi ngugc) bao gdm trinh
tu: 5°-ATGGCTTGTTTCGCTACATC-3". Chu trinh nhiét cho phan Ung khuéch dai
gen cry4A la: bién tinh ADN khuén & 94°C trong 3 phut, phan tng tiép dién theo 34
chu ky gdm céc bude sau: bién tich & 94°C trong 1 pht, gin mdi & 56°C trong 1 phut,

téng hop ADN & 72°C trong 1 phtt, kéo dai soi ADN & 72°C trong 10 phut.

Cip moi dé khuéch dai gen cry4B gdm 2 mdi, mdi thir nhat (mdi xudi) bao gdm
trinh tu: 5>-GGTTTTCAAGACCTAATAATATAATAC-3; mdi tht hai (mdi nguoc)
bao gém trinh tu: 5. CGGCTTGATCTATGTCATAATCTGT-3". Chu trinh nhiét cho
phan Ung khuéch dai gen cry4B la: bién tinh ADN khudn & 95°C trong 2 phut, phan
ung tiép dién theo 30 chu ky gdm céc budce sau: bién tich & 95°C trong 1 phut, gAn moi
& 50°C trong 1 phut, tong hop ADN ¢ 72°C trong 1 phut, kéo dai sgi ADN & 72°C
trong 5 phut.
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Thanh phan phan tmg PCR cho mot chiing va mot cép moi:

Moi xudi: 1 pl Taq polymeraza: 0,3 pl
Moi nguoc: 1 pl ADN cua chung: 2 pl
Pém: 2 ul Nudc cit khirion: 11,7 pl
dNTP: 2 pl

Sau dé san phim PCR dugc dién di trén gel 1% agaroza. Chung LNT28.2 mang gen
cry4A va cry4B véi kich thude lan luot 12 1035 bp va 321 bp (Hinh 2).

Poan gen 1031 bp va 321 bp ma héa protein tinh thé doc t6 ctia ching Bacillus
thuringiensis LNT28.2 dugc tach dong trong véc to pGEM-Teasy va bién nap vao vi
khudn DHSa. Cac plasmit tai t6 hop dugc dat tén la pGEM-cry4A va pGEM-cry4B.

Trinh tu gen cry4A va cry4B trong plasmit tai t6 hop pGEM-cry4A va pGEM-
cryd4B duge xac dinh theo phuong phdp cta Sanger va cong su. Trinh tu nucleotit
dugc phén tich bing phin mém phan tich do twong ddng Basic Local Alignment
Sequence Tool — Blast (hitp:/www.ncbi.nlm.nih) da xac dinh doan gen cry44 cé kich
thude 1031 bp ma hoa trinh ty 345 axit amin san sinh mot protein tinh thé doc t 130
kDa (SEQ ID No.1), gen cry4B c6 kich thude 321 bp, md hoa 107 axit amin san sinh
mdt protein tinh thé doc t& 70 kDa (SEQ ID No.2). Poan gen cry44 cua ching
Bacillus thuringiensis 1INT28.2 dugc so sanh vdi trinh tu gen cry44 cua chung
Bacillus thuringiensis ¢4 ma s6 EF424470.1 trén Ngan hang gen qudc t& cho thay:
trinh tu doan gen cry44 tach tir chung LNT28.2 ¢6 d6 tuong déng cao so vdi trinh tu
gen cry4A4 cua chung Bacillus thuringiensis ma s6 EF424470.1. Trinh tu gen cry4A
ctia ching LNT28.2 ¢6 6 vi tri sai khac so v6i trinh tu gen cry4A cua chung Bacillus
thuringiensis ma s6 EF424470.1: ¢ vi tri nucleotit s6 29 (C thay cho T), & vi tri
nucleotit s6 328 (C thay cho A), ¢ vi tri nucleotit s6 606 (A thay cho T), & vi tri
nucleotit s& 619 (A thay cho C), ¢ vi tri nucleotit sb 659 (T thay cho G), ¢ vi tri
nucleotit & 671 (A thay cho C). Trinh tu gen cry4B cla chiing Bacillus thuringiensis
LNT28.2 ¢6 1 vi tri sai khac so v&i trinh tu gen Bacillus thuringiensis cua chung
Bacillus thuringiensis md sb EF468625.1 trén Ngan hang gen: ¢ vi tri 246 mét 1
nucleotit.

Protein tinh thé doc cua ching LNT28.2 do gen cry4A va cry4B ma hoa co trong
luong phén tir khoang 130 kDa va 70 kDa. Phan tich SDS-PAGE phat hién su c6 mat

ctia bang protein 70 va 130 kDa duoc thuc hién theo cac budc sau:

-11-



1782

Budc 1: Tach protein tinh thé

Chung LNT28.2 dugc nudi chy lic qua dém 200 vong/phit & 28°C trong moi
trudng LB nhu miéu ta & dudi. Céy chuyén 5% dich nu6i cAy sang binh tam giac 500
ml chtra 100 ml mdi trudng LB, nudi céy lac 200 vong/phut & 28°C trong 4 ngay. Dich
[én men duoc ly tAm & 10.000 vong trong 10 phut & 4°C, thu can. Tia nay gom hon
hop tit ca bao tu, protein tinh thé diét con trung, manh té bao va cac thé ran dugc hoa
tan. D& xac dinh ndng do protein tinh thé diét con trung (ndi doc t8) bang cach rira cin
3 14n vé6i dung dich 0,14M NaCl 0,01% Triton X — 100, nhdm loai bo cac protein hoa
tan va proteaza gdy dnh hudng dén dd tinh sach ctia protein tinh thé sau khi ly tam.
Tua chira céac protein tinh thé diét con trung dugc hoa tan voi NaOH 0,05M (d6 pH =
12,5) lac trong 3 gid va khudy cho tan két tia. Dich huyén phu duoc ly tam ¢ 10.000
vong trong 10 phut ¢ 4°C. Loai bo cin chira bao tir, manh té bao va cac thé rin dugc

hoa tan. Thu dich ndi chita cac protein tinh thé diét con trung, hoa tan trong kiém.
Budc 2 : Db ban gel

Gel tach duoc chudn bi bang cich tron céc thanh phan v6i nhau nhu md ta &
dudi, sau do d6 vao bé dién di protein, chu y dé khoang tréng khoang 1 cm tir mat bé
xubng dé 1iy chd cim luge. Sau khi gel tach dong lai thi tién hanh cim lugc va do gel

A

cd

Thanh phan gel tach, gel c6 nhu duge thé hién trong Bang 1 trong phan M ta chi
tiét giai phap hitu ich.

Budc 3: Tra mau

Protein trude khi dién di phai bién tinh d& dua vé& cAu tric don gian nhat, bién
tinh bang nhiét, séc nhiét 95° C trong 10 phut. Sau do tra mau vao cac giéng, 1 giéng
tra protein danh dAu (marker protein). Sau khi chay xong thi nhuom ban gel bing

thubc nhudm Cossmasive Blue, roi doc két qua xac dinh bang protein.
Céc két qua duge thé hién trén cac Hinh 3 — 6.

Chung Bacillus thuringiensis serovar israelensis LNT28.2 dugc luu trit tai BO
suu tap chung gidng Bacillus thuringiensis cia Viét Nam tai Vién Coéng nghé sinh hoc

dudi dang thuin khiét vé mat sinh hoc.
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Vi du 2: Danh gia kha nang diét bo gy mudi Culex quinquefasciatus

Pé danh gid muc d6 hoat tinh diét bo gy mudi gay bénh, str dung bo gay mudi
Culex quinquefasciatus va thir theo phuong phap cua Finney, 1971. Protein tinh thé
hoa tan tach duoc dugce xac dinh ndng do theo phuong phap Bradford (1976) st dung

albumin huyét thanh bo lam protein chuén.
Liéu ap dung: 0,81; 1,35; 1,86; 2,40; 2,95 pg protein/mL.

& bo gay mudi thir nghiém: 30 bo gy tudi 2 hodc tudi 3 mdi nong do, thi
nghiém duoc lam lap lai 3 1An. Két qua thi nghiém dugc ghi lai sau 24 gio thir nghiém.

Ty 1€ chét 50% - ndéng do gay chét mot nira (LCsp) dugc xac dinh theo Finney,
1971. Cac sb lidu duoc thé hién dudi dang s6 hoc trung binh + sai s6 chuén. Phan tich
théng ké, phan tich phuong sai (ANOVA). M y nghia dugc thé hién nhu P — gia tri
nho hon 0,05.

Két qua thu dugce dugce thé hién trong Bang 2 dudi day cho thiy ty 1& phan trim
bo gdy chét khi thir nghiém bang protein tinh thé tach tir chting LNT28.2 1a rat cao.

Bang 2 - Tac dung ctia LNT28.2 ddi voi bo gay C. quinquefasciatus

Tén chung Liéu thir nghiém Ty 1€ du trung | Gia tri LCso (ng/ml)
(ng/ml) chét (%) (D6 tin cdy 95%)

LNT28.2 0

0,81 18 + 1,47

1,35 45 +3,79 1,48

1,86 58 +£2,76

2,40 78 £3.3

2,95 90 +4.,8

Ché pham diét bo gy mudi Culex quinquefasciatus chira dich nudi cdy vi khuan
Bacillus thuringiensis serovar israelensis LNT28.2 v6i nong do 10" bao tir/g ché
pham. Ché pham dugc san xudt bang cach tron dich nudi cay vi khudn LNT28.2 voi
chit mang 1a 181 ngd nghién nhé c6 bd sung céac chit hoat dong bé mit va cac chit phu

gia thong thuong trong linh vuc.
Hiéu qua dat dwgc cia gidi phap hiru ich

Chung vi khuén Bacillus thuringiensis serovar israelensis LNT28.2 la chung
duoc phan 1ap tai Viét Nam, c6 tiém ndng ng dung lam nguyén liéu trong san xuat

ché pham sinh hoc BT.
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YEU CAU BAO HQ
1. Chung vi khuan Bacillus thuringiensis serovar israelensis LNT28.2 thuan khiét vé
mat sinh hoc, trong d6 chung nay c6 kha nang tao protein ndi doc t6 dang tinh thé hinh
cAu vé6i kich thude khoang 0,7 - 1,2 um, c6 hoat luc dédc hi¢u v6i bo gay mudi Culex
quinquefasciatus, mang cac gen cry4A ¢6 trinh tw SEQ ID No.1 va cry4B ¢ trinh tu
SEQ ID No.2 mi hoa lan luot cac protein ndi doc td véi kich thude 130 kDa va 70

kDa, ngung két véi kiéu huyét thanh H14.

2. Ché pham sinh hoc diét bo gay mudi Culex quinquefasciatus, trong d6 ché pham
nay chia dich nudi ciy cua ching vi khuan theo diém 1 v&i nong do 10" bao tir/g ché

pham.
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Hinh 1

bp

- 1031

Hinh 2
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10 20 30 40 50 60
S T T I I (P L IPIPIPOtS Isl [P PP [P
9% L BNV G 7\ G GTGAAATT TGCTCCAAARTCAAAACASANTCTCTTGTGT T TAATCGT TCGGATGTATAT
YV Bl 2. GGTGAAATRT TGCTCCAAANTCAAAACATA TcTCTTCTGTRTTAATCGTTCRGGATGTATAT
70 80 90 100 110 120
T P P P R P R AP R NP RIS (P
R LY BNV W, C A AR CACAANCAGTACT TATITGATAAAATTGAAT TTCTGCICAAT TACT CGRTTCTATAAGH
130 140 150 160 170 180
R B O P RPTTTS DT RN PR BTN RETEY BT RERry
EF424470.1 ncaracAAAAATTAGAARCANGTACAACARARTARTTAATACHAT TTTATGCA
200 210 220 230 240
S I T (P I [ P PPt TIPS PP RSP (P
ILNT28.2 42 [N ARMAAAR ACAATCAGAANCTTACAGAT TATGACATAGANTCAAGCCGCR
250 260 270 280 290 300
B L S (PP R IPIPIP RPIPI (U IR (PSP RIS I
VYV LR /. TCTTGTGGRAATGTATTTCITGAAGAATTARTATCCARAAGAARARA GTTATTAGAT
310 320 330 340 350 360
FR R T o T S IO LU [N RPIPIPP] [Pt RPN I
A SLT: NPT NG A RGT TAARANATGCGARACH \CTTAGTEAANTCICGAAAT, CGGGGATTTT
PV VL LI 2 2 T TAAA ARATCCGAAACANACT TAGTAAAMTCTCGARAT CGGGGATTTT

370 380 390 a00 410 420
T T P T P N PP

e SRV 1 2. TC GGCTANCGCTTGGTTGRGACAACAAGT]GATAATATCANICAATTCARGA]IAGATG
YL I Bl = mcoceTAllccoreeT T clicicaRcARCTGATAATATCARCARTTCAAGR
430 440 450

460 470

S I I (PR (S (PPN IR (PIrS IRPIPIPIS IRl R R
LNT28.2 4A ‘TTTTTAAEG GGCATTACCTTCATATGTCT GGGGCGAGA "CATﬂGA%G TACGATATTT|
YV Y YOI BRI~ T T T T TARAGRGGCATTACCTRTCATATGT CTRGGGGCGAGAGRACATTGATG TACGATATTT|
4 500 51 520 530 540

90 0

S T T (P (I [P PPN [P R (PP RIS RIS
LNT28.2 4a [SINIGINR AAALNAR nAMTCAAAATTAANAACCGTATACHACGT TACCTA
EF424470.1 [(oefer\elesy:yy: AAAAMAR aAlTCAAAATTARNAACCGTATACACGTTACCTA
550 560 570 580 590 600
| | el

ol P PR T PR R REURY RETTES PRy
$93 71 BBV I T A G GGGATT TG AGGAAGITAGTARAGATGT AGAACTAGHTGGI TTCACG CTATGGGGAR
Y YL IOl -2~ GGt Te T AGGAAGRTAGTAAAGATGTAGAACTAGRTGG TTCACGRCTATGGGGAR
610 620 630 640 650 660

S T T IO I [P PP IPTPIPl TP PP RPN I

AN -2 BN N 7 1 A TRGATGIIC CATCATGEIATGT TCCAGCTRGATTTARACT) TTCTACCTH
Y VT IR 2 A TTGATGRCCATCATGCARTGTTCCAGCTGATTTARACTRATCTGTATCCRTTCTACCTGT
670 680 690 700 710 720

B T T N IS (PPt IRPIPIPP (PUPIPIPS) RPN IPPPIPY) RIS [P

S RPN 2. 7 TG TGALGRG T CTAATCGRTTGTGAGACGTCCGCTGTGClCGGCTAACATITGGGRACACT
Y VUL R A T TCTCAAGRCGTCTAATCCRTTGTGAGACCTCCGCTGTGCCGGCTAACAT TGGGARCACT,
730 740 750 760 770 780

T T T N IS (PPt (RPN IPIPIPIS RN [P RRRIP Ry

930 0oL BBV N T CTGATAT G TGTATT CATGIIC CAATATGATRACAGGGRAARRAGCATGTCGT ATGTCAGGAT
EF424470.1 jehdertiv:\iveny feraTTCATGlCCAATATCATIACAGGGAAAANAGCATGTCCTATGT CAGGAT
790 800 810 820 840

SR T O [ P IPPPIPYl PPl AP RROP sl

b5 % X MY N T C CCATCAATHTTAGTTTCACHTAT TGATACARGGGGCATTA AAATATAGGG]
850 860 870 880 900

T e P P T FUUS RTTT Rerey
TGTTTARAATATCTTCTCCARGATGGATACGYCATCATTAGAMTAAT TTAGAR
TGTTTAAAATATCTTCTCCANGATGGATACGCATCATTAGA) ranTTTACAN
920 930 940 950 960
| . | |

LNT28.2 4A
EF424470.1

R U T U RN [ (PN P B PN PPTY PPT
AL R NI A AT TGAAGAAGGGCCAATHA nAllGCACTGTCACHGCGTGRAACANCATGGAGAAG
EF424470.1 [:VNlienve nVelelelolor:v:5y 1 raflccacTereacfcceTcanacAlcATGGRGARG]
, 970 980 990 1000 1010 1020

R U T P TS P Ry Pewey N
PN L IR N 1 . TG GAACGJATCAARTGGCARAGCARAACGTITCGGARACACRARCAAGCATA
P YVE IR~ . TcCAACCRATCARATGGANAGCAARACCTITCGGARACACAACAAGCATA
1030

R P
LNT28.2 4A [NVXEVNeldo? iy
EF424470.1 1NV Vlelolort 4y

Hinh 3
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EF468625.

LNT28.2

EF468625.

LNT28.2

EF468625.

LNT28.2

EF468625.

LNT28.2

EF468625.

LNT28.2

EF468625.
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‘{GATCCTTTTGATGCAATTGTACCGATGAGATTATCTTCTAATCAACTGATAACTATAG
‘“GATCCTTTTGATGCAATTGTACCGATGAGATTATCTTCTAATCAAC%GATAACTATAG

CTATTCAACCATTAAACATGACTTCAAATAATCAAGTGATTATTGACAGAATCGAAATT‘
CTATTCAACCATTAAACATGACTTCAAATAATCAAGTGATTATTGACAGAATCGAAATT‘

TTCCAATCACTCAATCTGTATTAGATGAGACAGAG CCAAAATTTAGAATCAGAACGB
TTCCAATCACTCAATCTGTATTAGATGAGACAGAG CCAAAATTTAGAATCAGAACGAG

ABGIT TGAATGCACTGTTTACAAATGACGCGAAAGATGCATTAAACATTGGAACGAC
AGTTGTGAATGCACTGTTTACARATGACGCGAAAGATGCAT TAAACATTGGAACGACAG

‘TTAQGACATAGATCAAGCCG
ATTATGACATAGATCAAGCCG

Hinh 4
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. a catc
AP N Q N T S
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acaaacacaacagtacttattgataaaattgaattt
T N T T VvV L I 0K I E
gaggatagagagaaacaaaaattagaaacagtacaacaa

fgatag
E DR E K Q K L E T VvV
aaaaaacactttacaatcagaactta
N P I X N T L Q S E L
. 4o 1t

: Ja tt
NoL v E C I S E E L Y
as aaaaatyg cttagtcaatctcgaaatgtacttcaaaac gatitt
E OV K N A K Q L 5 Q S R N V L © N & D I
gaatcggetacgettggttggacaacaagtgataatatcacaattcaagaagatgatect
E s A T L G W T T S pD N I T I O E D D P
atttttaaagggcattaccttecatatgtctggggcgagagacattgatggtacgatattt
I F K G H Y L H M § G A R D I D G T I I

cctatatattccaaaaaattgatgaatcaaaattaaaaccgtatacacgtt
Yy I F © K 1 D E S K L K P Y T R X
ttte aa

TEE OO

Galgo cat: ,LAL\jfinu

taacattgagaa
NI
@Pdgdg1daaawcatgtcgtatqccagqnt
C Q Y D T G K K H vV v C o on

N

ca
s D M L Y
o

S D T G A L D T N E N T
ttt atcttcteccagatggatacgecatcattagataattt
V w v M F K 1 8 s P D G Y A S L D N L

agaagggccaatagatggggaagcecactygtcacgegtgaaacacatygga

E 6 P I D G E A L S R V K H M b
atggaagcaaaacgtt -

M E A K

tcaagacctaataatataatac
¢ D L I I - ¥

agatcectttrgatd ccgatgagatta C 3¢

K T L L M @ L Y R - D ¥ L L I W - - L -
ctattcaaccattaaacatgacttcaaataatcaagtgattattyga

L F N F [ L ¢ 1 I K - L L T
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Hinh 6
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DANH MUC TRINH TU

<110> Vién Cong nghé sinh hoc

<120>

CHUNG VI

KHUAN BACILLUS THURINGIENSIS SEROVA

ISRAELENSIS 1L.NT28.2 VA CHE PHAM SINH HOC DIET BQ GAY MUOI
CULEX QUINQUEFASCIATUS

<160> 2

<210>SEQIDNO 1
<211> 1031
<212> ADN

<213> Bacillus thuringiensis serovar israelensis

<400>

1 gaggtgaaat

ggatgtatat

61
121
181
241
301
361
421
481
541
601
661
721
781
841
901
961

1021

acaaacacaa
gaggatagag
aatcctataa
aatcttgtgg
gaagttaaaa
gaatcggcta
atttttaaag
ccgacctata
gtaaggggat
gaaatagatg
gattgtgaag
tctgatatgt
tcccatcaat
gtttgggtca
gtaattgaag
aaatggaacg
aaacaagcca

<210> SEQ ID NO 2
<211> 321
<212> ADN

ttgctccaaa tcaaaacaca

cagtacttat
agaaacaaaa
aaaacacttt
aatgtatttc
atgcgaaaca
cgcttggttg
ggcattacct
tattccaaaa
ttgtaggaag
ccatcatgaa
agtctaatcg
tgtattcatg
ttagtttcac
tgtttaaaat
aagggccaat
atcaaatgga
t

tgataaaatt
attagaaaca
acaatcagaa
tgaagaatta
acttagtcaa
gacaacaagt
tcatatgtct
aattgatgaa
tagtaaagat
tgttccagct
ttgtgagacg
ccaatatgat
tattgataca
atcttctcca
agatggggaa
agcaaaacgt

<213> Bacillus thuringiensis serovar israelensis

<400>

1
61
121
181
241
301

cgttttcaag
aagatccttt
ctattcaacc
ttccaatcac
aagttntgaa
attatgacat

acctaataat
tgatgcaatt
attaaacatg
tcaatctgta
tgcactgttt
agatcaagcc

ataataccta
gtaccgatga
acttcaaata
ttagatgaga
acaaatgacg
¢
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tctcttgtgt

gaatttctgc
gtacaacaaa
cttacagatt
tatccaaaag
tctcgaaatg
gataatatca
ggggcgagag
tcaaaattaa
gtagaactag
gatttaaact
tccgetgtgce
acagggaaaa
ggggcattag
gatggatacg
gcactgtcac
tcggaaacac

cagatttaaa
gattatcttc
atcaagtgat
cagagaacca
cgaaagatgc

ttaatcgttc

caattactcg
taattaatac
atgacataga
aaaaaatgct
tacttcaaaa
caattcaaga
acattgatgg
aaccgtatac
tggtttcacg
atctgtatcc
cggctaacat
agcatgtcgt
atacaaatga
catcattaga
gcgtgaaaca
aacaagcata

atatgaagag
taatcaactg
tattgacaga
aaatttagaa
attaaacatt

ttctataaga
attttatgca
tcaagccgca
gttattagat
cggggatttt
agatgatcct
tacgatattt
acgttaccta
ctatggggaa
ttctaccttt
tgggaacact
atgtcaggat
aaatataggg
taatttagaa
catggagaag
tgatgtagcg

tttagataca
ataactatag
atcgaaatta
tcagaacgag
ggaacgacag





