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TOM TAT

Trong nghién ctru trude, ching toi dd phan lap dwoc chung vi khudn B. thuringiensis serovar kurstaki

(Btk) MSS1.1 c6 kha ning thiy phén chitin cao. Ching Btk MSS1.1 d4 dugc ding dé tao ché phdm khéng ndm
gdy bénh thyc vat va diét con tring gy hai, tuy nhién hiéu sudt con thip va kho nang cao hiéu qua sinh tdng
hop cua chitinase - enzyme chia khoa quyét dinh hiéu qua phong bénh cua ché phim. P& khic phuc han ché
ndy cac nha nghién ctru 4p dung cong nghé protein tai tb hop dé san xudt chitinase qui mo cong nghi¢p. Huong
di nay gitp ning cao hiéu suft sinh tong hop chitinase déng thoi d& dang tinh sach va thu hdi enzyme hon so
voi viée st dung chung tu nhién. Nham muc dich thu dugc lugng 16n enzyme co6 hoat tinh cao, chiing t6i tién
hanh biéu hién va thu nhan chitinase tai t6 hop (rChiA) tir ching Btk trong E. coli. Gene mi héa chitinase cta
chung Btk dugc thiét ké vao vector biéu hién pET28b(+) tai vi tri EcoRI va Xhol. Protein tai tb hop duoc biéu
hién & dang tan va van duy tri hoat tinh sinh hoc. Hoat tinh cua chitinase tai td hop ting 1,26 l4n so véi
chitinase ty nhién. rChiA dugc tinh sach thanh cong bang sdc ky ai lyc sir dung cot Probond Nikel Resin. Két
qué thir nghiém cho thdy, chitinase tai t5 hop c6 kha ning khang 2 loai ndm gay bénh thuc vét 1a Fusarium
oxysporum va Rhizoctinia solani nhung khéng gdy anh huéng dén Mucor sp. Ngoai ra, chitinase tai tb hop con
lam ting hoat tinh diét siu to (Plutella xylostella) va sau khoang (Spodoptera litura) cia protein tinh thé thu
nhan tir ching B. thuringiensis ty nhién. Khi sir dung két hop rChiA véi protein tinh thé tir chung SP10.6 da rit
ngén thoi gian gy chét tir 72 gio xubng con 48 gio (gdy chét 100% dbi véi sau to va 84,3% ddi voi sau
khoang), déng thoi gia tri LCs, giam 8,04 % va 6,80% 14n luot ddi véi siu to va siu khoang.

Tir khéa: khdang ném, nén do ga chét 50%, protein tinh thé, protein tdi té hop, tinh sach protein, vector biéu
g g ao gay P P D P

hién.
MO PAU

Chitin 1a chat hiru co dung thtr 2 trong tu nhién
sau cellulose. Hang nam, udc tinh c6 khoang 29,9
triéu tin chitin 1a phu pham tir cac loai dong vt co
vo, khoang 1,4 triéu tan tir hau va 0,7 triéu tin tir
muc 6ng (Narayanan et al., 2014), gdy 6 nhiém moi
truong nghiém trong. Mot trong nhimg phwong phép
chuyén héa chitin tao cac dan xuat mach ngan chitin-
oligosaccharide co gia tri kinh té va tmg dung cao,
an toan ddi véi con nguoi va méi truong 1a sir dung
chitinase. Cac enzyme nay c6 gia tri rng dung khong
chi dé san xuat cac dan xuat enzyme hitu ich ma con
1a tic nhan kiém soat nim gdy bénh thyc vat hodc
tang hoat tinh diét con tring cuia vi khuan Bacillus
thuringiensis (Bt) (Barboza-Corona et al., 2008).
Chitinase dugc san sinh béi cac loai vi sinh vat, thuc

vat va mot s§ con trung nhung v6i ham lugng rat
thip. Cac nha khoa hoc di nghién ctru sir dung cong
nghé protein tai t hgp dé san xuat chitinase qui mo
cong nghiép. Huéng di nay gitip nang cao ning suat
sinh tong hop enzyme dong thoi lugng enzyme thu
dugc dé dang tinh sach hon khi st dung chung tw
nhién. Hé biéu hién E. coli thuong dugc lya chon
dé biéu hién gen ngoai lai do mét sé vu diém nhu
E. coli d& nudi cay, moi truong ré tién, tbc do sinh
truong nhanh nén c6 kha ning tong hop lugng 16n
protein tai to hop, co thé biéu hién céc protein la
lén dén 50% protein tong sb cua té bao, diéu nay
glup dé dang tbi wru nang cao san lugng protein tai
t6 hop bang cong nghé Ién men va giam gia thanh
san phdm protein tai t6 hop. Gene ma hoa chitinase
da duoc nhiéu tac gia trén thé gidi nghién clu tao
dong va biéu hién trong E. coli (Lobo et al., 2013;
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Castaneda-Ramirez et al., 2013; De la Fuente-
Salcido et al, 2016; Pechsrichuang et al., 2016).
Trong nghién ctru nay, ching toi tién hanh biéu
hién va tinh sach chitinase tai to hop trong E. coli,
dong thoi xéc dinh kha ning trc ché sy phat trién
nam gay bénh thyc vat cua chitinase va tac dung
tuong hd diét con tring cua chitinase tai to hop khi
két hop véi protein tinh thé Bt.
VAT LIEU VA PHUONG PHAP
Vit liéu

Plasmid tai t6 hop pGEM-chiA mang gen chid
mi hoa chitinase da dwoc thiét ké tir nghién ciru
trudc day (Trinh Thi Thu Ha et al., 2014). Plasmid
pET28b(+) (Novagen) dung lam vector biéu hién.
Chung E. coli BL21(DE3) (Invitrogen) dung lam
ching biéu hién. Enzyme cit han ché EcoRI, Xhol,
thang DNA (Thermo Fisher scientific), thang protein
chuén (Gangnam-Introbio), chitin powder (Sigma),
khang thé khang His — tag (Hytest). Cot Probond

Nikel Resin (Thermo Fisher Scientific) ding dé tinh
sach rChiA.

Phwong phap
Thiét ké vector biéu hién

Poan gen chid dugc cit khoi vector tach dong
pGEM-chiA bang EcoRI va Xhol va ndi vao vector
pET28b(+) dd dugc xur 1y trude d6 bang 2 enzyme
trén dé tao thanh vector tai t6 hgp pET28chiA.

Biéu hi¢n rChiA

Cac té bao E. coli mang vector biéu hién
pET28chiA dugc nudi cay trén moi truong LB 1ong
¢6 bd sung kanamycin nong d6 50pg/ml, lic qua
dém ¢ 37°C rdi chuyén 1% sang méi truong LB méi
chira khang sinh trén. Tlép tuc nudi cho dén khi
ODgoonm = 0,6-0,8 thi bd sung Isopropylthio-f3-
galactoside (IPTG) voi ndng d¢ cubi cing 1a 0,5 mM
dé cam tng tong hop protein ngoai lai. Qué trinh
bicu hién rChiA dugc thyc hign ¢ 37°C va thu miu
sau 6 gio nudi cdy cam tng. Thu té bao bang cach ly
tam 5000 vong/phut trong 10 phut. Protein tai t6 hop
duogc phan tich bing SDS-PAGE va Western blot.

Kiém tra sw biéu hién ciia rChiA bang Western blot

Mau protein dugc dién di bién tinh trén gel SDS-
PAGE 12,5% va chuyén 1én mang PVDF nho bo
chuyén mang ciia BioRad trong 1 gi, 120V. Sau khi
rira mang 3 1dn bang dém TBST (0,1% Tween 20
trong dém Tris-saline), mang dugc G vdi khang thé 1
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(khang thé khang His - tag), d6 pha loing 5000 lan.
Sau 1 gid, mang dwoc rira lai bang TBST 3 lan rdi
tiép tuc 0 mang véi khang thé 2 (cong hop khang thé
khang khang thé 1 gin peroxidase), d6 pha loing
10000 1an ¢ nhiét do phong 2 gio. Loai b cong hop,
rira mang 3 lan bang TBST, 1 lin bang TBS va hién
méu bing cich bd sung dung dich chita co chat cho
peroxidase (Promega). Mang trong dung dich hién
mau dugc G ¢ nhiét d§ phong 5 - 10 pht, sau d6
dugc ding phan tng bang H,O. Quan sat va ghi
nhan két qua.

Tinh sach protein

Thu té bao tir 100 ml méi truong biéu hién bang
cach ly tam 5000 vong/phut trong 10 phut, hoa tan
trong 10 ml dém pha té bao (50 mM dém phosphate,
10 mM imidazole, pH 8), réi bd sung 10 mg
lysozyme, u trong da 30 phut, siéu am 10 phuat. Ly
tam 13.000 vong/phut trong 15 phut thu dich ndi.
Chuén bi cdt Probond Nikel Resin (Thermo Fisher
Scientific), rira va can bang cot bing dém can bang
(phosphate 50 mM, 1m1dazole 10 mM, pH 8) nhu
huéng din cia nha san xuit. Pua mau dich nbi thu
dugc ¢ trén 1én cot. Cac protein khong chura duoi
His-tag s& chay qua cot, va tiép tuc bi loai bo trong
qué trinh rira cot. Céac protein chita His-tag gan trén
cot duoc diy ra khoi cot bang 10 ml dém day (50
mM dém phosphate, 250 mM Immidazol, pH 8), thu
mdi phan doan 1 ml. Cac protein tai t5 hop sau tinh
sach ghrqc kiém tra trén gel SDS-PAGE va bao quan
6 -80°C.

Thir hogat tinh sinh hoc

Pé xdc dinh hoat tinh khéng ndm cia rChid:
nam F. oxysporum, R. solani va Mucor sp. dugc chy
tham va phat trién t6t trén moi truong thach. Ding
khoan nut chai duong kinh 0,7 cm khoan va liy mot
thoi thach day 0,5 cm dat vao gitta dia moi truong
PDA. Céc dia PDA duoc duc 15 duong kinh 0,7 cm
va bd sung 100 pl, 200 pl dung dich enzyme hoic
dung dich enzyme di bét hoat & 100°C trong 5 phit
(d6i chig) vao mdi giéng. Hoat tinh trc ché sy phat
trién Soi ndm cua chitinase duoc xac dinh sau 3-5
ngdy nudi & 28°C.

Nghién cuu anh huong cua rChiA tinh sach lén
thanh té bao soi nam: Nam duoc céy trén lam kinh
c6 phu 16p méng moi truong PDA, nudi 2 ngay &
28°C thi b6 sung 100 pl rChiA vao soi ndm. Sau 120
phiit & 40°C, kiém tra sy thuy phan thanh té bao
nédm dudi kinh hién vi nhu mé ta & nghién ctru trude
(Harighi et al., 2007).
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Xdc dinh kha nang tang hiéu qua diét sau cua
chitinase: st dung 2 loai sau thur 1a sau to (Plutella
xylostella), sdu khoang (Spodoptera litura) & 46 tudi
2. Tién hanh thir theo phuong phap cuia Park va cong
su (1997): 1a bép cai hodc cai xanh duoc rira sach dé
kho, cit vao timg dia petri. Thi nghiém dugc tién
hanh trén 3 16: L6 1: phun dung dich protein tinh thé
ctia ching Bt SP10.6 phan lap tir miu dit Sa Pa va
c6 mang gen crylAb, crylAc (gen ma hoa protein
CrylAb, CrylAc diét con trung Bo canh vay) vao
dia rau cai voi néng do 300 ng/cm2 dién tich bé mat
14 cai (d6i voi sdu to) va 500 ng/ecm® (ddi véi sau
khoang); mdi néng d6 3 dia va lam kho trong tu ciy
v6 tring. Sau d6 cho mdi dia 10 sau non tudi 2, sau
24 gio thir nghiém kiém tra sé sau chét sau mdi 12
gio; Lo 2: phun dung dich chltmase tinh sach voi
ndng d6 0 va 100 ng/cm’. Mdi ndng d6 3 dia, mdi
dia 10 con sdu; L6 3: phun protein tinh thé nong do
300 ng/cm dién tich bé mat 14 cai (do1 véi sdu to) va
500 ng/cm® (d6i voi sau khoang), bd sung chitinase
ndng d6 100 ng/cm’. Mdi ndng do 3 dia, mdi dia 10
con sau.

« Tilé sdu chét dugc tinh theo cong thirc Abbott:
C-T
A= —— X 100
C

Trong d6, A: % sau chét; C: S6 sau song & mau
do6i chung; T: SO sdu song 6 mau thi nghiém.

KET QUA VA THAO LUAN

Biéu hi¢n rChiA trong E. coli

Vector tai to hop pET28b(+) mang gen chid tir
ching Btk (pET28chiA) duoc thiét ké nhu mo ta &
muc vét liéu va phuong phap nghién ctru. Dé biéu
hién rChiA, vector tai to hop pET28chiA dugc bién
nap vao té bao kha bién E. coli BL21(DE3) b@mg
phuong phap sdc nhiét. Cac dong bién nap dugc nudi
céy trong moi truong LB ¢b bd sung kanamycin va
cam tng boi IPTG. Dich pha té bao duoc dién di
kiém tra trén gel SDS-PAGE 12,5% (Hinh 1A).

Két qua dién di cho thiy, sau cam tmg xuét hién
mdt bang protein vai kich thude khoang 70 kDa dam
hon so véi cac miu con lai (bing 3, Hinh 1A). Kich
thude theo 1y thuyét ctia protein ChiA 1a 74 kDa, gen
chiAd c6 trinh ty tin hi¢u dai 34 amino acid (~4 kDa)
& dau N. Theo thiét ké trong vector biéu hién, rChiA
s& duoc biéu hién dung hop véi 6 Histidine & dau C
va 36 amino acid dau N. Nhu vay, protein tai to hop
rChiA s& c¢6 kich thu6c khoang 79 kDa. Két qua biéu

hién chi thu dugc bang protein khoang 70 kDa. Nhu
vay, c6 thé trinh ty tin hi¢u dau N da bi cat cung véi
36 amino acid cua vector.

bé khéng dinh, ching t6i tién hanh kiém tra
bang Western blot sir dung khang thé khang His-tag
va dong thoi kiém tra hoat tinh ctia protein tai to hop
bang phan ung DNS. Két qua Western blot (Hinh
1B) cho thiy protein tai t6 hop phan tng manh véi
khang thé khang His-tag thé hién boi bang tin hiéu
dam kich thuéc ~70 kDa. Ngoai ra trén anh Western
blot con xuat hién mot sb bang protein co kich thude
thip hon so vdi bang 70 kDa va hoan toan khong c6
bang nao cé kich thudc 16n hon. Sy xuét hién cua
bang thdp hon co thé giai thich 1a do protein
chitinase tai t6 hop bi thity phan khong didc hiéu boi
protease trong qué trinh chuén bi mau.

Xic dinh trang thai biéu hién ciia rChiA

rChiA c6 thé s& khong gilr duge hoat tinh sinh
hoc khi biéu hién ¢ dang thé vui (inclusion body).
Do d6 chung t6i tién hanh kiém tra trang thai biéu
hién rChiA. Két qua dién di SDS-PAGE (Hinh 1C)
cho thay phan 16n protein tai t6 hop nim trong phan
hoa tan, pht hop véi két qua cta cac nghién ctru
trude khi biéu hién rChiA trong E. coli (Lobo et al.,
2013; Pechsrichuang et al., 2016).

Tir nhitng két qua trén, c6 thé két luan ring
protein da dugc tiét ra khoang chu chit va peptide tin
hiéu (gdm 34 amino acid dau N) da bi loai bo boi
peptidase khi rChiA dugc chuyén qua mang. Két qua
nghién ctu truéc d6 cia Lobo (Lobo et al., 2013)
ciing cho thidy, gen md hoa chitinase tir
Chromobacterium violaceum c6 chtra peptide tin
hiéu, khi biéu hién trong E. coli thu dugc protein
trong moi truong nudi cdy va rChiA c6 hoat tinh
thiy phan chitin cao. Bén canh do6, enzyme
chitosanase cta B. subtilis di dugc biéu hién trong E.
coli, protein tai td hop d& dang thu dugc tr moi
truong nudi cdy va khoang gian bao do peptide tin
hiéu dugc nhan ra béi co ché tiét cua E. coli
(Pechsrichuang ef al., 2016). Ngoai ra, endochitinase
tr Bt serovar konkukian ciing dugc biéu hién trong
E. coli. Protein tai t6 hop thu dugc c6 kich thude 70
kDa (kich thudc cua protein trudong thanh sau khi
peptide tin hiéu bi cit) (Mehmood et al., 2010).

Trong mot nghién ctru trudc do, gen chiAd74 tir
Bt da dugc biéu hién trong E. coli chung K12, hoat
tinh enzyme ti t6 hop thu dugc ting xap xi 500% so
voi khi biéu hién trong E. coli DH50 (Cristobal et
al., 2013). Gan day, gen chid mi héa endochitinase
tir ching vi khuan Bt tenebrionis DSM- 2803 da
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duoc biéu hién trong E. coli. Protein tai td hop thu
dugc c6 kha niang e ché sy phat trién ciia nim
Colletotrichium gloeosporioides gay bénh than thu &
thyc véat (De la Fuente-Salcido et al, 2016). Thir
nghiém ban dau cho thdy, hoat tinh chitinase ctia
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protein tai t6 hop do ching t6i tao ra la 1,10 U/ml
cao hon hoat tinh ciia chitinase tw nhién 1,26 1an (két
qua khong néu & ddy). Do d6 c6 thé két luan rang
chitinase tai t6 hop dd dwoc biéu hién thanh cong
trong E. coli.
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Hinh 1. Protein kiém tra sy biéu hién cua rChiA trén gel SDS-PAGE (A) ; Phan tich Western blot (B) va Trang thai biéu hién
clia rChiA (C). A: Bang 1: Protein tdng sé ti chung E. coli 21 mang vector pET28 trié'c cam (rng; Bang 2: Protein tdng sb t
chung E. coli BL21 mang vector pET28 sau cam (rng; Bang 3: Protein tbng sé tr chiing E. coli BL21(DE3) mang pET28chiA
sau cam &ng IPTG; Béng 4: Protein tdng sé tir ching E. coli BL21(DE3) mang pET28chiA trwéc cam (ng IPTG; B: Bang 1:

Dich chiét protein tir E. coli BL21(DE3) mang pET28chiA sau cam (ng; Bing 2: Dich chiét protein tir E. coli BL21(DE3)
mang pET28chiA trwéc cdm tng; M: Thang protein chuén. C: Bing 1. Protein tdng s6 & pha tan; Bang 2. Protein téng sb &

thé vui; M: Thang protein chuén.
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Hinh 2. Dién di SDS-PAGE ctia chitinase tinh sach (A) va thir nghiém hoat tinh chitinase trwé'c va sau tinh sach béng
phwong phap khuéch tan trén dia thach. A M. Thanh protein chuan, 1. Protein sau tinh sach, 2. Protein trwéc tinh sach.
Hinh B: 1, 2. Béi chirng (1. Protein tng sb tir E. coli khdng mang gen chiA, 2. Dém chiét protein khi tinh sach), 3. Protein

trwde tinh sach, 4. Protein sau tinh sach.

Tinh sach protein chitinase ti t6 hop

Nhu trinh bay ¢ trén, rChiA biéu hién & dang
hoa tan va ¢ gin thém dudi His-tag, do d6 chung t6i
tién hanh tinh sach bing phuong phap khong bién
tinh st dung cot Probond Nikel Resin nhu hudng
dan cua hiang Thermo Fisher Scientific. Protein thu
dugc sau tinh sach dugc dién di kiém tra trén gel
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SDS-PAGE (Hinh 2A). Két qua phan tich
bang bang phin mém Dolphin 1D cho thdy, protein
chitinase tai tb hop c6 dd tinh sach trén 94% , it 1an
cac protein tap. Hoat tinh cta dich rChiA trudc va
sau tinh sach dugc dinh tinh so b bang phuong
phap khuéch tan trén dia thach ¢ chira chitin huyen
phu 0,5%. Két qua cho thiy cac giéng déu xuét hién
vong thily phéan chitin mau tring sau khi nhuém bang
dung dich 1% lugol (Hinh 2B), trong khi d6 ¢ mau
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d6i ching am (dich protein tir chung vi khuan E.coli
khong mang gen chid va dung dich dém tinh sach
protein) khong cho vong phan gidi chitin. Két qua
nay ching t6 rChiA da duoc tinh sach thanh cong va
van giit dugc hoat tinh sinh hoc mong muén.

Thir nghiém kha ning khang nim giy bénh thue
vat rChiA

Hoat tinh @rc ché su phat trién cia mot sé ndm
gdy bénh thyc vat nhu F. oxysporum va R. solani cua
rChiA da dugc chung t6i thir nghiém. Cac bude dugce
thuc hién nhu mé ta ¢ trén, hoat tinh Gc ché duge
quan sat sau 3-5 ngay tién hanh thi nghiém. Két qua
cho thiy, & gleng bd sung rChiA thi soi nédm phat
trién kém hin so voi giéng dbi chimg bd sung
enzyme di bat hoat (Hinh 3A, 3B). Pbi véi ndm
Mucor sp. thi sgi ndm & giéng b sung chitinase van
phat trién binh thudng gidng nhu & giéng ddi ching
(Hinh 3C). Mit khac khi quan sat duéi kinh hién vi
chung t6i nhan thdy, ném F. oxysporum va R. solani
xu 1y voi rCh1A thi soi nim bi thay phan bién dang
trong khi soi ndm xtu 1y véi nude van gilt nguyén
hinh dang ban dau. Nguoc lai, soi ndm Mucor sp.

khong anh hudng gi khi xur 1y voi rchiA (Hinh 4).

Két qua nghién ciru gan day cho thy, chitinase
¢6 hoat tinh khang ndm khac nhau 14 do céu tric bé
mit va ty 1¢ chitin trong thanh té bao nim khac nhau
(Yan et al., 2008). Chitinase c6 thé d& dang twong
tac voi chitin co trong thanh té bao nam khi cac vat
liéu bén ngoai dugc sip xép theo cach cho phép tiép
xtc voi bo soi chitin trén bé mit cia thanh té bao
nédm. Cac enzyme d& dang lién két véi co chét chitin
trong thanh t& bao nim, sau dé ting van tdc thuy
phan chitin va @rc ché cac nim gdy bénh. Trén thé
gidi di c6 nhidu cong bd vé kha nang khang nim cua
chitinase tir cac vi sinh vat khac nhau: chitinase tir
loai Apergillus terrus c6 kha nang khang 7 loai nAm
gdy bénh thuc vat voi mic d6 khac nhau, trong d6
hoat tinh thé hién manh nhat dbi v&i 4. niger va yéu
nhit déi véi F. oxysporum (Aida, Taghreed, 2014),
chitinase tai t6 hop biéu hién trong Pichia pastoris
¢6 thé e ché mot cach hiéu qua sy phét trién cua
Rhizopus stolonifer va Botrytis squamosal nhung
khong gy anh huong dang ké dén Aspergillus niger
va Pythium aphanidermatum (Yan et al., 2008).

Hinh 3. Sy trc ché phat trién ndm F. oxysporum (A), R. solani (B) va Mucor sp. (C) cta rChiA. 1: déi chirng (nwérc), 2-4:

rChiA.

Hiéu qua diét con trung cua rChiA

Chung B. thuringiensis SP10.6 cho hoat tinh diét
sau to (100%) va sau khoang (83.3%) sau 72 gio thu
nghiém. Hoat tinh diét con trung nay la do protein
tinh thé doc CrylAb, CrylAc cta chung Bt SP10.6,
khi tach riéng CrylAb, CrylAc va thir nghiém kha
nang diét con trung thi 2 protein tinh thé nay van thé
hién hoat tinh cao. Pac biét khi két hop CrylAb,
CrylAc v6i rChiA thi sdu chét nhanh hon, ty 18 chét
dat 100% va 84.3% sau 48 gio xir Iy twong tng dbi

v6i sau to va sau khoang. Trong khi do, khi chi xt ly
v6i rChiA don 1¢ thi ty 18 chét cua sdu to va siu
khoang khong dang ké (dudi 10% sau 72 gio thir
nghiém) (Hinh 5, Hinh 6).

Tir két qua trén tién hanh xac dinh gia tri LCs
clia protein tinh thé tir chung Bt SP10.6, ching toi
thu duoc Kkét qua sau: LCsg ddi véi sdu to 1a 167,8
ng/em?, d6i voi sau khoang 1a 283,5 ng/cm®. Gia tri
LCso khi két hop v6i rchiA 1a 154,3 ng/em” d6i voi
sdu to va 264,2 ng/cm” d6i v6i sau khoang (Béang 1).
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Hinh 4. Sgi ndm F.
oxysporum, R. solani
va Mucor sp. khi xt
ly v&i nwéc (A, C, E)
va voi rChiA (B, D,
F). Nam F.
oxysporum va R.
solani xtr ly v&i rChiA
thi soi ndm bi thay
phan, bién dang (B,
D) trong khi soi nam
xr ly v&i nwdc van
gi®* nguyén hinh
dang ban dau (A, C).
Soi ndm Mucor sp.
khong anh huédng gi
khi xt ly v&i rchiA
(F).

Hinh 5. Hinh anh tht
sau to (A) va sau
khoang (B) cula
rChiA va tinh thé Cry.
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Nhu vay, st dung Kkét hop rChiA véi protein tinh
thé tir chung Bt SP10.6 d rat ngén thoi gian gy chét
tir 72 gio xudng con 48 gidr (ty 16 chét 100% ddi véi
sdu to va 84,3% ddi voi sau khoang), ddng thoi gia tri
LCs giam 8,04% va 6,80% ddi véi sdu to va sdu
khoang. Két qua nghién ciru cua chung t6i ciing phu
hop v6i két qua cta cac nghién ctru trude do (Ni ef al.,
2015). Theo Ni, khi thém chitinase tinh sach Chi9602
va ChiW50A vio ché pham bao tir, tinh thé cta chung
Bt YBT-1502 da lam ting hoat tinh diét con tring ddi
voi Au tring sau buém H. armigera, thé hién & gia tri
LCs giam 17,6% va 30,4% tuong Gng.

Chitinase c6 tdc dung tang kha nang diét con

tring va rat ngin thoi gian gay chét con trung do
enzyme nay dé dang phan hity mang peritrophic, day
la 16p mang bao boc rudt gilta con trung, mang nay
¢6 cau tric co ban 1 protein va soi chitin. Day 1a
birc rio ngin can sy nhiém trung do vi khuan hodc vi
rat nhung cho phép dong chay cia cac chat dinh
dudng, chat khoang va nude. Khi chitinase tiép xuc
vGi mang peritrophic thi enzyme nay phéan cét ngau
nhién & céac vi tri bén trong mach chitin din dén su
suy yéu cta rudt _gitra con trung, gdy thung mang
peritrophic, tao diéu kién cho doc té Cry tang cuong
kha nang tiép xtic véi cac thu thé ¢ biéu mé rudt,
gitip cho qua trinh gdy doc cua protein tinh thé Cry
dién ra dé& dang hon va nhanh hon.

Bang 1. Ndng dd gay chét 50% (LCso) cla protein tinh thé Cry va rChiA.

M4u thir nghiém LCs, sau to (nglcm?)

LCs, sau khoang (ng/cm?)

SP10.6 167,8 283,5
SP10.6 + rChiA 154,3 264,2
K100 3 a2
@ —p— ~ 80 =
2 g0 SP10.6 @ - >=5SP10.6
3 S 60 T '
«T 60 (g
2 40 THEerchia g a0 ~=ChiA
" 20 oo
SP10.6+ P10.6
0 rChiA 0 +n Chin
0 24 36 48 60 72 0 24 36 48 60 72 +rChi
Thoi gian (gio) A B

Thoi gian (gio)

Hinh 6. Thir nghiém kha ning diét sau to (A) va sau khoang (B) cua protein tinh thé Cry, rChiA. Protein tinh thé ctia chiing
SP10.6 khi s&v dung don lé thi ty 1& chét dat 100% va 83,3% doi véi sau to' va sau khoang sau 72 gi&r thtv nghiém, khi st
dung két hop véi rChiA thi sau chét nhanh hon, ty 1& chét dat 100% va 84.3% sau 48 gi®» x& ly twong (ng dbi véi sau to va
sau khoang. Enzyme rChiA st dung don 18 thi ty 1& chét clia sau to va sau khoang khong dang ké (dudi 10% sau 72 gi®

thr nghiém)

KET LUAN

D3 biéu hién thanh coéng gen chid mi hoa
protein chitinase tir ching vi khuin Btk MSSI.1
trong E. coli. Chitinase tai t6 hop thu duoc & dang
tan va c6 hoat tinh cao gp 1,26 1dn so véi chitinase
tu nhién. rChiA sau khi tinh sach c6 kha nang khang
2 loai ndm gay bénh thuc vét 1a F. oxysporum va R.
solani. Ngoai ra, st dung két hop rChiA véi protein
tinh thé Cry da rat ngin thoi gian gay chét tir 72 gio

xudng con 48 gid (ty 18 chét 100% dbi voi sdu to va
84,3% dbi v6i sau khoang), dong thoi gia tri LCso
giam 8,04 % va 6,80% twong tng dbi véi sau to va
sau khoang.

Loi cdm on: Cong trinh duoc su tai tro' ciia Nhiém vu
Quy gen cia B¢ Khoa hoc va Cong nghé: “Khai thac
va phdt trién nguon gen diét con trimg cua vi khudn
Bacillus thuringiensis phuc vu cho san xudt ché phim
sinh hoc” do PGS. TS. Ng6 Dinh Binh lam chu nhiém.
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EXPRESSION AND PURIFICATION OF RECOMBINANT CHITINASE FROM
BACILLUS THURINGIENSIS SEROVAR KURSTAKI IN ESCHERICHIA COLI

Trinh Thi Thu Ha'?, Dong Van Quyen'?, Ngo Dinh Binh'

Institute of Biotechnology, Vietnam Academy of Science and Technology
’Graduate University of Science and Technology, Vietnam Academy of Science and Technology

SUMMARY

Bacillus thuringiensis is a Gram-positive soil bacterium that is known to be a bacterial biopesticide that
produces insecticidal proteins called crystal proteins (Cry). Chitinase, an enzyme produced by B. thuringiensis,
facilitate the invasion of Cry proteins into epithelial membranes and lead to cell death by forming ionic pores
on the cell membranes. Previously, we have isolated a B. thuringiensis serovar kurstaki (Btk) strain MSS1.1
showing high chitinase activities. This BtK strain has been used to produce biopesticides, however it showed
some limitations such as high cost and difficult to increase the biosynthesis of chitinase - a key enzyme in
antifulgal and pesticidal activities of B. thuringiensis. In this study, we cloned and expressed a chitinase gene
(chid) from BtK in Escherichia coli. The recombinant Chitinase (rChiA) was expressed in a soluble form and
successfully purified by ProBond™ Nickel-Chelating Resin (Thermo fisher scientific) under native condition
and its bioactivities was also characterized. The chitinase activity of rChiA was 1.26 times higher than the
native enzyme. The rChiA revealed tocixity against pathogenic fungi F.oxysporum and R. solani but has no
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effect on Mucor sp. In addition, the rChiA showed increased larval insecticidal synergism activity of Cry
proteins to Plutella xylostella and Spodoptera litura. When using rChiA combined with crystal proteins from
SP10.6 strain, the killing time was reduced from 72 hours to 48 hours (100% lethal rate for Plutella xylostella
and 84.3% for Spodoptera litura), the LCs, value decreased by 8.04% and 6.80% toward Plutella xylostella
and Spodoptera litura, respectively.

Keywords: antifugi, lethal concentration 50%, crytal protein, recombinant protein, protein purification,
expression vector.
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