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Tom tat

Rép sap (Planococcus citri) dugc phat hién trén 70 ho cay trong khac nhau. Rép sap khong chi pha hoai tryc tiép bang
cach chich hit nhya cdy ma con truyén virus gy bénh cho cdy. Muc tiéu ctia nghién ctru nay 1a phan 1ap va sang loc cac
chung vi khuan trong dét trong cdy hoa mau tai Pa Ning co hoat luc diét rép sap. Chung t6i dd phén 1ap duoc 10 ching
vi khuén va tuyén chon ching vi khuén TA1 giai trinh ty 16S rRNA dé dinh danh sau khi thuc hién cac thi nghiém sinh
hoa ciing nhu xac dinh hiéu qua diét rép sap. Két qua dinh danh bang giai trinh tu 16S rRNA cho thay chung TA1 thudc
loai Bacillus thuringiensis serovar kurstaki.

Tir khoa: Rép sap, Planococcus citri, Bacillus thuringiensis, phan lap.

Abstract

Mealybugs (Planococcus citri) are found in over 70 different plant families. Mealybugs not only destroy trees directly
by sucking sap, but also transmit viruses that cause diseases to plants. The objective of this study was to isolate and
screen strains in the crop soil in Da Nang with activity against mealybugs. We isolated 10 bacterial strains and selected
bacterial strain TAl to sequence 16S rRNA for identification after performing biochemical experiments as well as
determining the efficiency of killing mealybugs. Based on 16S rRNA, a species which has the best insecticidal activity
was classified in the Bacillus thuringiensis serovar kustaki family.
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1. Pit van dé

Rép sap (Planococcus citri) 1a mot trong
nhitng loai rép phd bién nhét, phan bd rong
khip noi trén thé gioi, dic biét 1a & cac ving
nhiét d&i va can nhiét doi [1]. Pay 1a loai gay
hai phé bién trén cac cdy trong thudc ho cam
quyt, cac cdy cong nghi€p nhu ca phé, ca cao,
hd tiéu, dira, khém va cac cay khac nhu nho,
chudi, xoai, gimg, tat ca loai hoa, rau [2]. Hang
nam, rép sap cung voi cac con trung khac gay
thiét hai 15% san lugng cay trong trén toan thé
gioi [1].

Bién phap phong trir rép phd bién nhat cho
dén nay 1a sir dung thudc diét con trung hoa hoc
do phd tac dung rong va hiéu qua tac dung
nhanh. Tuy nhién, thudc héa hoc ngay cang boc
16 rd nhiéu nhuge diém nhu nhanh bi khang boi
con trung sau mot thoi gian su dung, giy 0
nhiém méi truong, anh hudng xau dén sirc khoe
con ngudi. Cac ché pham sinh hoc (c6 ngudn
gbc tir sinh vat) than thién voi hé sinh thai va
strc khoe con ngudi di va dang duoc khuyén
khich ung dung dé thay thé dan cac thubc diét
con trung hoa hoc. Trong d6, cac ché pham sinh
hoc tir Bacillus thuringiensis (Bt) da duoc
nghién ctru, san xuit va Gng dung nhiéu trong
nong nghi¢p, mang lai hi€u qua cao [3].

Tai Viét Nam, Ngo Pinh Binh di c¢6 nhiéu
nghién ctru vé dinh loai ching Bt. Theo s liu
cong bd nam 2010 c6 3500 chung Bt da duoc
phan 1ap chu yéu & Ha Noi [4]. Cudn sach “Pa
dang sinh hoc toan clu - Tap 1: Céc quéc gia
chau A” ciia T. Pullaiah cho thiy sb liéu méi
nhat vé sé chung Bt & Viét Nam niam 2015 1a
7364 chung [5].

Pa Ning nim & phia nam déo Hai Van, co
dic trung khi hau thd nhudng khac véi Ha Noi,
¢6 tiém ning da dang vi sinh vat cao nhung
chung Bt chua dugc tap trung nghién ctru. Trén
co s d6, nghién ctru cua ching t6i dugc tién
hanh & phan 1ap va tuyén chon chung Bt trong
dat tréng hoa mau tai Pa Nang c6 hoat luc diét

rép sap dé sau nay c6 thé phat trién thanh ché
pham sinh hoc dic trung cho dia phuong.

2. Phuwong phap nghién ciru
2.1. Phwong phdp liy miu

Tién hanh 14y mau theo TCVN6663-1:2001.
Cac mau phai mang tinh dai dién va dam bao
khong bi bién dbi trong sudt qué trinh tir khi lay
mau téi khi phan tich.

2.2. Phwong phdp phaén lap vi khudn

Mot gam mau dat dugc hoa tan trong nudc
mubi sinh 1y NaCl 0,9% dé pha loang ndi tiép
dén 107°. Loai bo té bao sinh dudng va cac vi
sinh vat khac bang cach tién hanh gia nhiét
trong bé 6n nhiét & 80°C trong 10 phat. Hat
100pl dich pha lodng cay trai trén moi trudng
Lysogeny borth & 30°C.

Sau 48 gid tién hanh quan sat hinh thai
khuan lac, nhuém Coomassie brilliant blue
trong 3 phit dé quan sat hinh dang té bao, tinh
thé va bao tir theo phuong phap cua Fadel
(1998) [3].

2.3. Phwong phdp nghién civu dic diém sinh
hoc, khdao sat khda ndng sinh enzyme ngogi
bao chitinase, protease va cellulase

* Nghién ctru dac diém sinh hoc: tién hanh
theo phuong phap ctua Claus va Berkeley voi
cac phép thir sinh héa nhu Oxidase, Catalase,
Citrate Utilization, kha nang di dong va kha
nang phan giai urea, phan giai duong; dic diém
sinh truong & 42°C [6].

* Kha nang sinh enzyme ngoai bao: té bao cta
ching vi khuan tuyén chon duoc nudi cay trong
mdi trudng Lysogeny borth 1ong & 37°C trong 24
gio. Hat 1ml dich li thm va nhé vao 16 thach
(duong kinh d=1,3cm) méi truong c6 thanh phan
0.5¢/l KCI; 1.5g/1 KoHPOg4; 0.5g/1 MgSO4.7H20;
0.01g/I FeSO..7H:0; 20g/1, 20g thach c6 bd sung:
10g/1 casein cho khao sat kha nang sinh protease;
0.5% colloidal chitin cho khao sat kha nang
chitinase va CMC 0,5% cho khao sat kha nang
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sinh cellulase. Poc két qua bang cach nho thudc
thir Coomassie brilliant blue dbi voi protease,
thude thir Lugol ddi véi cellulose va chitinase,
quan sat cac vong duc xung quanh 16 thach. Mbi
phan tmg lip lai 3 1an [7].

2.4. Phwong phdp thir nghiém hoat tinh diét
rép sdp

Nudi ciy cac ching vi khuan c6 chira bao tir
phén 1ap dugc trén moi trudng Lysogeny borth
& 28°C, lac 180 vong/phut trong 72 gid. Sau d6
tién hanh xac dinh s6 luong bao tir va thur hoat
tinh trén rép sap (Planococcus citri) ¢ cay ca
chua bi nhiém bénh tai vuon trong cdy hoa mau
& Pa Nang.

- Xac dinh sb lwong bao tir: xtr Iy méu &
80°C trong 10 phat rdi pha loing mau. Lay
0,1ml cdy gat vao cac dia Petri vo trung chura
moi truong Lysogeny borth. Dé vao ti am &
28°C trong 24 gio va dém s6 luong khuan lac
moc trén mdi dia. Sb lugng bao tir dugc tinh
theo cong thuec:

CFU =n.a.10

Trong do:

+ CFU: s6 luong bao tir trong 1ml dich nudi
cay

+ n: sb khuén lac trung binh tao thanh trong
0,1ml dich pha loang

+a: néng do pha loang

- Thir hoat tinh diét rép sap: pha loang dich
1én men ciia cac chiing vi khuan nghién ctru dén
néng d0 107 bao ti/ml. Thi nghiém thir hoat luc
diét rép duoc bd tri trong cac dia Petri, mdi dia
25 con rép (twong dbi dong déu vé kich thudc,
tudi). Xac dinh hoat lyc diét rép & cac thoi diém
sau 24 gio, 48 gio va 72 gio (tinh theo cong
thirc Abbott).

M (%) = [(C-T)/C] x 100

Trong do:

+ M: hiéu luc caa ché phém

+ C: sb rép sdng & cong thirc ddi ching

+ T: s6 rép sdng & cong thirc thi nghiém sau
xu ly
2.5. Phwong phap dinh danh Bacillus
thuringiensis dén loai

Chon ra chung vi khuén c6 hoat tinh enzyme
cao nhat va hoat lyc diét rép manh nhat dé tién
hanh dinh danh bang phuong phap giai trinh tir
vung gen 16D rRNA [8].

Nudi cdy thu sinh khdi vi khudn trong mai
truong Lysogeny borth ¢ mdy lic 180
vong/phiit trong 16 gid. Tach chiét DNA tong
s0, khuéch dai viing gen 16D rRNA bang phan
g PCR v6i cip mdi:
27F (5’- AGAGTTTGATCCTGGCTCAG -3°)

1492R (5’- GGTTACCTTGTTACGACTT-3")

San pham PCR duogc tinh ché va gui giai
trinh tu tai Cong ty Khoa hoc — k¥ thuat NEXT
GENE (TP. H6 Chi Minh). Sir dung cong cu
BLAST trén website NCBI dé tim kiém trinh tu
tuong dong cho két qua.

2.6. Phwong phdp xir Iy sé liéu

Céc sb lidu nghién ctru thuc nghiém dugc xtr
1y bang phan mém SPSS vai do tin cay 95%. Két
qua thi nghiém duoc biéu thi bang (M + SD).

3. Két qua

3.1. Thanh phan, dic diém cdc chiing vi
khudn phdn ldp tir dit trong hoa mau tai Pa
Ning

Tir nhitng mau dat tréng cdy hoa mau tai Pa
Néng, ching t6i di phan lap va tuyén chon
dugc 10 chung vi khuan sinh truong va phat
trién trén moi trudng sang loc. Két qua duoc
trinh bay qua Bang 3.1, Hinh 3.1, Hinh 3.2 va
Hinh 3.3.
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Bang 3.1. Pac diém hinh thai khuén lac, dic diém hinh thai té bao cta cac chung vi khuén phan
1ap trong dit tai Da Ning

thach_.

tu hinh elip

Ky hicu Hinh thai khuin lac Hinh thii té bao Tinh
ching : thé
M1 KL mau tring sira, 1om ¢ giira, vién Hinh que, xép riéng 1¢, bao tur +
lan rdng tron nhan. chinh tam, tinh thé hinh cau.
TAL KL még tréng t1;1'mg, tron, ¢ num & Hinh que, xép thanh phug)i, béo +
gitra, bé mat nhan. tu chinh tam, tinh thé hinh cau.
NL KL mau tring sira, tron déu, c6 nhay. Hinh que, xép riéng 1é. -
NCL2 KL mau tra“'}ng sfraz co nﬁm O gitra, vién | Hinh que, xép thanh chudi, bao i
lan rong, bé mat san sui. tir hinh trtrng, ngay tam.
. Can Hinh que, x€p riéng 1€, bao t
3 | KLmiuvingnhat trondéu,coria |y S teF e ion |
nhd toéa déu, hoi nhay. \ 4
qua trdm.
5 KL mau tréng duc, bé mat nhin, canh | Hinh que, xép riéng 1¢, bao tu )
min. canh tam. ’ _
N PR Hinh que, xép thanh chuoi, bao
cp | KLmautring duc, bé matnhan, canh | SRt R L e ¥
min. Y
; hai dau.
N \ Hinh que, xép riéng 1¢, bao tu
B1 Eﬁg‘iﬁnﬁaﬁi S, moc fan‘toanhu | ik elip chinh tam, Khong c6 i
> ’ tinh thé.
L KL mau tring sita, nhan nheo, c6 vién | Hinh que, bao tir hinh elip chinh i
lan rng. tam.
HE KL mau tring duc, kho, bam dinh trén | Hinh que, xép thanh chudi, bao i

e A0,

- G Ry
X
gy N
ez . S
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Hinh 3.2. Hinh thai KL (a) va hinh thai TB (b) caa ching CP
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Nghién ciru ctia chiing ti cho thdy 10 ching
vi khuan phan 1ap dugc déu c6 té bao dang hinh
que va hinh thanh bao tir. Trong do, 3 chung
TA1, CP va M1 ¢6 su hién dién cua tinh thé
doc bat mau xanh cia thubc nhuém. Céac chiung
vi khuan sinh tinh thé méi phan 1ap duoc c6 do
da dang cao vé& dang tinh thé, bao gdm: dang
ludng thap va dang hinh cau véi cac kich thudc
khac nhau (Hinh 3.1, Hinh 3.2 va Hinh 3.3). Su
khac nhau vé cau tric ciing nhu hinh dang tinh
thé doc 1a do cac thanh phan protein cdu tao
nén. Sy phong phii vé hinh dang tinh thé c6 thé

(¢ ]

(b)

Hinh 3.3. Hinh thai KL (a) va hinh thai TB (b) cua chung M1

dan t6i su da dang vé gene doc td, 1a co so tao
nén phd diét con trung rong cho cac chung vi
khuan nghién ciru nén ching toi chon chiing
TA1, CP, M1 cho nhiing nghién ciru tiép theo.
3.2. Pdc diém nuoi cdy va sinh héa ciia chiing
TAlL, CP, M1

Pic diém sinh hoc cta cac chung vi khuén
tuyén chon duogc tién hanh theo phuong phap
Claus va Berkeley (1986) [6]. Két qua duogc thé
hién ¢ Bang 3.2.

Bang 3.2. Két qua thir nghiém sinh héa ctia chung TA1, CP, M1

Cic chi tiébu | Chiing vi khuin Cic chi tiéu Chiing vi khuin
TAlL |CP M1 TAL CP M1
Di dong + + + Nuobi ciy ¢ 42°C + + +
Oxidase + + + Glucose + + +
Catalase + + + Sucrose + + +
S.citrate + + + Phén gidi urea + + +

Céc thtr nghiém da thuc hién cho théy ba
chung vi khuan TA1, CP, M1 déu sinh trudng &
42°C va c6 cac phan tng tich cuc lién quan dén
x¢ét nghiém catalase, oxidase, S.citrate, phan giai
urea va phan giai duong. So sénh nhiing dac
diém sinh héa cua ba ching vi khuan nay voéi
phan loai cta Claus va Berkeley, chdng tdi nghi
ngd TAL, CP, M1 déu thudc chi Bacillus [6].

3.3. Hoat luc diét rép sap (Planococcus citri)
cua cdac chung TAI, CP, M1

Pé thir hoat tinh diét rép cua cac chung vi
khudn phan 1ap duogc, ching t6i tién hanh nudi
cdy ba chung vi khuin (TAl, CP, M1) trong
moi truong Lysogeny broth ¢ 28°C trong 72 gio
dé thu sinh khéi. Sau d6 tién hanh thir hoat tinh
trén rép sap (Planococcus citri). Két qua xac
dinh hoat luc di¢t rép & céc thoi diém sau 24
gio, 48 gio va 72 gio (tinh theo cong thirc
Abbott) dugc trinh bay ¢ Bang 3.2.
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Bang 3.2. Hoat luc diét rép cta cac chung vi khuén nghién ctru

Ly en . Ti 1€ rép chét (%)

Ki higu ching 24 giv 48 giv 72 giv
M1 0+ 0? 6 + 2° 56 + 42
TAL 0+0P 36.33 + 5.5 86.67 + 4.61P
CP 0+0° 12 + 4° 73.33 + 4.61°
Dbi ching 0+ 0° 0+0° 0+ 0°

Ghi chii: S6 lidu trong bdng la gid tri trung binh ciia 3 lan Idp lai. Céc gid tri biéu hién bang chir

cdi giong nhau trong ciing 1 cot sai khdc khéng cé ¥ nghia & mirc sdc xudt P<0.05 theo phdn tich

Ducan.

Két qua & Bang 3.2 cho thay, ca ba ching vi
khuén nghién cuu déu c6 hoat luc diét rép.
Trong 24 gi dau tién, nhitng con rép tiép xtic
v6i dich nuéi cay cia TA1, M1, CP di chuyén
cham, cic doan bung bit dau xep xudng. Sau
48 dén 72 gio, rép ngimg di chuyén, mau sic
chuyén sang nau, bung rép ting kich thudc va
hién thi cac dém den trén cac doan bung dau
tién, co thé rép bi mat nudc, mau téi kéo dai vé
phia nguc sau. Tuy nhién, ching toi nhan thay

hoat lyc diét rép cta ba chung vi khuan nghién
ctru khac nhau, trong do chung TA1 c¢6 hoat luc
manh nhat: 48 gio (36.33%), 72 gid (86.67%)
va chiing M1 ¢6 hoat luc yéu nhét 48 gio (6%),
72 gio (56%).

Su khéc biét hoat lyc diét rép gilra cac chung
c¢6 y nghia vé mat thong ké. Vi vay, chung toi
quyét dinh chon chung TA1 dé nghién ctru kha
nang sinh enzyme ngoai bao.

L4

o PR

¢ _‘..:_v :
SaudSgiy [ 48

Hinh 3.4. Rép ban dau

chiang TAL sau 48 gio

3.4. Kha nang sinh enzyme ngogi bao cua
ching TAl

Hoat tinh enzyme do vi khuén sinh ra duge
xac dinh gian tiép qua kich thudc vong phan giai

Hinh 3.6. Hoat lyc diét rép cua
ching TAl sau 72 gio

trén cac mai truong thu hoat tinh nho vao kha
ning phan hiy cac co chat va lam d6i mau moi
truong dic hiéu xung quanh khuan lac vi khuan.
Két qua thu dugce ¢ Bang 3.3 va Hinh 3.7.

Bang 3.3. Kha ndng sinh enzyme ngoai bao cta chung TA1

Pwong kinh vong phan giii (D — d, cm)

Chiung
Chitinase

Protease Cellulase

TAl 2,0+0,08

2,7+0,14 1,24 + 0,12
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Hinh 3.7. Buong kinh vong phén gidi cua enzyme ngoai bao

A. Vong phan gidi chitin, B. Vong phan giai
protein, C. Vong phan giai cellulose

Két qua nghién ctru cho thay ching TA1 c6
kha nang sinh enzyme ngoai bao vdi kha nang
sinh protease 1a cao nhat, dudng kinh vong
phan giai dat 2,7 = 0,14cm. Enzyme cellulase,
protease c¢6 nhidu dic tinh quy nhu kha ning
hoat dong tot trong dai pH rong va bén nhiét
[10]. Vi vay, ching t6i tién hanh dinh danh
chung TA1 dn loai bang sinh hoc phan ti.
3.5. Pinh danh bing sinh hoc phéin tir chiing
TAl

Chung toi tién hanh dinh danh ching TAI
bang cach khuéch dai ving gen 16S rRNA
bang phan img PCR. Két qua nhu sau:
Tach chiét DNA tong s6

DNA tong s6 sau khi tach chiét duoc kiém
tra bang k¥ thuat dién di st dung gel agarose
0,8%. Két qua dugc trinh bay ¢ Hinh 3.8.

Hinh 3.8. DNA t6ng s6 ctia TA1

Luong DNA tong s6 thu duge c6 chat luong
kha t6t (sach va it bi dut giy) duoc sir dung lam
DNA khu6n miu dé khuéch dai ving gene 16S
rRNA.

Khuéch dai viing gen 16S rRNA

San phim khuéch dai ving gen 16S rRNA
dugc kiém tra béng ky thuat dién di st dung gel
agarose 0,8%. Két qua dugc trinh bay & Hinh 3.9.

1500bp —

Hinh 3.9. Khuéch dai ving gen 16S rRNA ching TAI

San pham khuéch dai ¢6 kich thude khoang
1500bp, khong c6 san pham phu duge sir dung
dé guri di doc trinh ty.

Poc trinh ty sin pham PCR

San phém khuéch dai duge doc trinh tu tai
Cong ty Khoa hoc - k¥ thuat NEXT GENE (TP.
Hb Chi Minh), két qua trinh t 5° - 3° ciia gene
16S rRNA nhu sau:
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GTCGAGCGAATGGATTAAGAGCTTGC
TCTTATGAAGTTAGCGGCGGACGGGT
GAGTAACACGTGGGTAACCTGCCCATA
AGACTGGGATAACTCCGGGAAACCG
GGGCTAATACCGGATAACATTTTGAACT
GCATGGTTCGAAATTGAAAGGCGG
CTTCGGCTGTCACTTATGGATGGACCCG
CGTCGCATTAGCTAGTTGGTGAGGT
AACGGCTCACCAAGGCAACGATGCGTA
GCCGACCTGAGAGGGTGATCGGCC
ACACTGGGACTGAGACACGGCCCAGAC
TCCTACGGGAGGCAGCAGTAGGGA
ATCTTCCGCAATGGACGAAAGTCTGACG
GAGCAACGCCGCGTGAGTGATGAA
GGCTTTCGGGTCGTAAAACTCTGTTGTT
AGGGAAGAACAAGTGCTAGTTGAA
TAAGCTGGCACCTTGACGGTACCTAACC
AGAAAGCCACGGCTAACTACGTGC
CAGCACCCGCGGTAATACGTAGGTGGC
AAGCGTTATCCGGAATTATTGGGCG
TAAAGCGCGCGCAGGTGGTTTCTTAATT
CTGATGTGAAAGCCCACGGCTCAA
CCGTGGAGGGTCATTGGAAACTGGGGA
ACTTGAGTGCAGAAGAGGAAAGTG.

So sanh vdi ngan hang gen NCBI, trinh tu
gen 16S rRNA cua chung TAl c6 d0 tuong
ddng 99,68% voéi loai Bacillus thuringiensis
serovar kurstaki.

4. Két luin

Qua qua trinh tién hanh nghién ciru, ching
t6i dd thu dugc nhimng két qua sau:

- Da phan 1ap duoc 10 ching vi khuan tir dat
trong hoa mau & Da Ning, trong d6 tuyén chon
dugc 3 chung c6 sy hién dién cua tinh thé doc.

- ba chon duoc ching TA1l dya trén dac
diém sinh hoc, kha ning sinh enzyme ngoai bao
va hoat luc diét rép sap cao nhat.

- Két qua dinh danh ching vi khuan TAl
bang viéc giai trinh ty gen 16S rRNA cho thiy

chung nay thudc loai Bacillus thuringiensis
serovar kurstaki.

Két qua nghién ctru cta chung t6i ¢6 thé lam
co s& cho cac nghién ctru sau hon nhu khao sat
cac yéu td anh huéng dén sy sinh truong va
sinh doc td cua chung Bacillus thuringiensis
serovar kurstaki TA1, tién t6i tdi wu hoa diéu
kién nuoi céy nham tang hoat lyc diét rép sap.
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