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TOM TAT

Vi khudn SH1 phén ldp tir tuyén tring
diét sdu (EPN) Heterorhabditis indica CP16
gidgi phéng tir xac sdu (Spodoptera litura)
duoc dinh danh Ja Serratia marcescens béng
Kit API 20E va giai trinh twr 16S rDNA. SH1 c6
kha néng diét sdu khoang Spodoptera litura,
khi tiém 23 cfu/sau lam sau chét hon 65 %
sau 10 gio; khi cho an theo phuwrong phap nho

giot trén bé mét 14 & mat d6 170 cfu/cm? gay
chét hon 50 % sau sau 72 gi¢. S3c té mau dé
cda vi khuén dwoc khdng dinh Ia hop chét thor
cép prodigiosin qua mau sdc, phé hép thu
UV/VIS va ESI-MS. Khi tiém séc té nay vao
xoang mau 422 ng/sau gay chét hon 65 %
sau sau 10 gid, khi cho &n & néng dé 27,66
ng/cm? gay chét 90 % sau sau 120 gio.

Ter khéa: Boc luc trén sdu, phuong phdp nhd giot trén bé mét 14, prodigiosin, Serratia

marcescens, tiém xoang mau, tuyén tring EPN.

MG PAU

Tuyén trang ky sinh gay bénh con tring
(entomopathogenic nematode — EPN) gan day 16i
cudn nhiéu quan tam cua cac nha bao vé thuc vat
do kha nang diét sdu hoat luc cao trong thoi gian
ngan tir 24 — 48 gio [1]. Hai chi dwoc ung dung
rong réi dé san xuat ché pham bao vé thuc vat 1a
Steinernema spp. va Heterorhabditis spp. Kha
nang gy bénh con tring dugc kham phé la do sy
ton tai cua vi khuan cong sinh [2]. Mdi loai tuyén
trang c6 vi khuan cong sinh tuong wng:
Xenorhabdus spp. cong sinh véi Steinernema spp.
va Photorhabdus luminescens cong sinh véi
Heterorhabditis spp. [3]. Gan day nguoi ta con
phat hién su hién dién cua Serratia marcescens
trong tuyén tring EPN [4, 5]. Mét sb nghién ctu

ching minh ring S. marcescens va S.
nematodiphila déng vai trd vi khuan cong sinh cua
tuyén trang EPN [6, 7].

Theo Grimont & Grimont, 2006 [8], Serratia
spp. 1a vi khuan gram am thuéc ho
Enterobacteriaceae. Dai dién cua chi Serratia la
Serratia marcescens. C6 thé phan lap Serratia spp.
tir moi trudng dat va nudce, thuc vat, con tring
ciing nhu dong Vit co xuong sdng. Serratia spp.
c6 kha nang téng hop enzymes DNase, lipase,
bac biét, Serratia
marcenscens c¢6 kha ning téng hop sic to do
prodigiosin, mot pyrrole alkaloid (2-methyl-3-
amyl-6-methoxyprodigiosene) (C20H25N30 =
323,44). Serratia marcescens Bizio tir lau duoc

protease va chitinase.
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biét c6 kha ning diét sau [9], Serratia entomophila
duoc sir dung nhu tac nhan diét sdu sinh hoc &
New Zealand dé tiéu diét Costelytra zealandica
[10]. Prodigiosin thugc nhom prodiginine dugc
biét dén nhu mot hop chét tha cap vi sinh vat c6
tac dung diét khuan, diét tao, irc ché mién dich va
té bao ung thu [11].

Trong quéa trinh phan 1ap vi khuan cong sinh
tir mot s6 chung tuyén tring EPN ngudn gbc Viét
Nam, cu thé chung Heterorhabditis indica CP 16
cua tac gia Nguyén Ngoc Chau, 2009 [12], ching
t6i thu duoc vi khuan khéc véi vi khuan cong sinh
truyén thong. Bai bao nay trinh bay két qua phan
1ap va khao sat kha nang diét sdu cac chung phan
Iap nham xéc dinh vai trd cia chung trong hoat luc
diét sau coa tuyén trang EPN. Ngoai ra, nghién
ctu ndy con khang dinh sic té do chung phan lap
sinh ra l1a prodigiosin ciing thé hién doc luc trén
sau, c6 thé la mét trong nhiing tac nhan gay doc
cua vi khuan tong hop.

VAT LIEU VA PHUONG PHAP

Nguén phan lap vi khuin, siu thi nghiém
Tuyén tring Heterorhabditis indica CP 16

(H.CP 16) do TS. Nguyén Ngoc Chau, Vién Sinh

thai Tai nguyén Sinh vat VN cung cp.

Au tring sau khoang Spodoptera litura dwgc
nudi trén thire an nhan tao do TS. Nguyén Thi Hai,
Pai hoc Cong nghé TP. HCM cung cip.

Phan lap vi khuén tir tuyén tring
Heterohabditis indica CP 16 (H. CP 16)

Phan lap vi khuan duoc tién hanh dua vao
phuong phap cua Akhurst (1980) [13] va Park &
Yu (1999) [14]. Tuyén tring ¢ giai doan cam
nhiém (13s) trit lanh & 10 °C dugc lay ra dé ¢ nhiét
d6 phong trong 30 phut dé tuyén tring hoat dong
tro lai. Rira 2 — 3 1an bang formalin 0,1 %, sau d6
rira lai bang nudc ¢t vo tring 3 lan. Ly tam & 500
vong/phut trong 2 phat hoidc dé lang ty nhién, thu

tuyén trung. Ngam tuyén tring trong dung dich
NaClO 0,5 % 10 phdt, lap lai 2 Ian, ria lai biang
nuéc cat vo tring 3 1an. Ly tm tuyén tring ¢ 4000
vong/pht trong 30 phat dé giai phong vi khuan.
Cho vi khuan ting sinh trén méi trudng nutrien
broth (NB) trong 48 gid & nhiét do phong, trong
t6i, lac 210 vong/phat. Ciy trang vi khuan sau khi
pha lodng trén moi truong MacConkey va NBTA
(20 g agar, 25 mg bromothymol blue va 40 mg
triphenyl tetrazolium (Sigma) trong 1 L nudc cat)
1 & nhiét do phong trong bong tdi 48 gio. Sau thoi
gian 1, chon khuén lac riéng ré cay thuan lai trén
moi truong MacConkey va NBTA dé khao sat
hinh thai khuan lac.

Pinh danh vi khuin phén lap

Cac chung phan lap dugc nhuém Gram, thu
nghiém kha nang di dong, thir nghiém TSI, 1én
men lactose, va st dung Kit APl 20E
(Biomerieux) vai 20 thir nghiém co ban, kém thém
thir nghiém oxidase, khir nitrate va thir nghiém OF
dugc thyuc hién bd sung. Pinh danh dugc thuc hién
nho hd trg cia APIWEB tir két qua sb hda géom 9
chir s cua cac thir nghiém sinh hoa dwoc nha san
Xuat huéng dan.

Dinh danh bing phwong phap giai trinh tu
16S rDNA (do cong ty Nam Khoa Biotek tién
hanh). DNA duoc trich ly tir vi khuan phan lap
thuan khiét va gene ma héa rRNA 16S dugc
khuéch dai bang phwong phap PCR st dung cip
mdi 16S-F: AGA GTT TGA TCC TGG CTC AG va
16S-R: ACG GCT ACC TTG TTA CGA CTT vei
chu ky luan nhiét: 1 chu ky 95 °C/5 phat va 40 chu
ky gébm 94 °C/30 giay, 56 °C/30 gidy; 72 °C/1
phdt; cudi cung 1 chu ky 72 °C/10 phat. Pién di
kiém tra kich thudc band 550 bp. Tinh sach DNA:
sir dung enzyme exonuclease (EXO) va alkaline
phosphatase (ALK). Phan tng PCR DNA tinh
sach véi chu ky luan nhiét: 1 chu ky 96 °C/1 phut
: 25 chu ky gom 96 °C/10 giay; 50 °C/5 gidy; 60
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°C/4 phdt. Giai trinh tu trén may 3130 Genetic
Analyzer (Applied Biosystems).

Tra ciru trén ngan hang gene (Genbank) st
dung BLAST search cua National Center for
Biotechnology Information  (http://www.ncbi.
nim.nih.gov/). Xay dung cay phéat sinh loai dua
trén so sanh trinh tw 16S rDNA mét sb ching
Serratia spp., Xenorhabdus spp., Photorhabdus
luminescens cta ngan hang gene.

Lén men thu vi khuén va sic t6 prodigiosin

Vi khuan SHI ting sinh trong méi trudng
NB, lic 150 vong/phit & nhiét do phong trong téi
24 gio. Vi khuan duoc tang sinh nhu néu trén, ciy
gidng 1 % vao méi truong bot hat dau phong [15]
trong binh tam gidc dat tén may lic
150 vong/phdt & nhiét do phong (28-30 °C) trong
tbi trong 48 gio.

Sinh khéi dugc tach khoi canh truong bang
ly tam & 4000 vong/phdt trong 15 phit sau do
dugc chuyén vao hdn hop ethanol: HC1 1 M (95:5
v/V) VA lic manh, sau do6 ly tdm lan hai nhu trén
thu dich trong va loai bo sinh khéi dd mat mau.
Dich trong thu dugc tir hai 1an ly tim déu chira sic
t6 dugc hoa chung véi mét thé tich twong duong
ether dau hoa. Trich ly mau trong phéu chiét, thu
mau tan trong ether dau hoa va rira nhiéu lan bang
nuée mudi bdo hoa va cd quay dudi hét dung méi.

Sic t6 thu dwoc hoa tan trong hén hop
ethanol: HCI 1 M (95:5 v/v) va quét pho UV/VIS
tir 400 dén 700 nm dé tim bude song hip thu cuc
dai Amax. DO hip thu tai Amax duoc st dung dé xay
dung duong chuén sic t6. Xac dinh d6 tinh sach
qua sic ky ban mong (TLC) trong ethyl acetate
100 % hoic ether dau hoa: acetone 7:3 (v/v). Khéi
lwong phéan tir dwgc xac dinh bang phwong phap
khéi pho ion héa tia dién (ESI-MS), do phong thi
nghiém Vién khoa hoc k¥ thuat nong nghiép mién

Nam, nay thuoc Vién Thi y Nam bo, 12 Nguyén
Chi Thanh, Q. 10, TP. HCM thuc hién.

Xac dinh ddc lwe vi khuén va sic to trén sdu

Tring sau khoang Spodoptera litura dugc 4p
nd. Sau do6, sau dwoc nudi bang l4 thau dau cho
dén tudi thi nghiém. Sau d6 sau duoc nubi bang
thire dn nhan tao trong hop nhya.

Vi khuan SH1 tang sinh nhu trén. Mat do té
bao duoc xac dinh bang phuong phap do mat do
quang va sir dung dudng chuan té bao.

Séc té sau cd quay dwoc hoa tan vao 1 mL
DMSO va 15 mL PBS, pha lodng biang PBS dé
dugc cac nong do 10°, 101, 102, 103, 10, 10°va
10°. X4c dinh ndng do hop chat mau twong tng &
cac noéng do pha lodng nay biang phuong phap
quang phd & budc sONG Amax xac dinh & trén.

Thit nghiém déc liee bang phwong phdp tiém

MJi hop thi nghiém chira 10 sdu khoang tudi
4 (khéi lugng 0,52 — 0,63 g) va mdi sau khoang
duoc tiém trén séng lung vao xoang mau bang kim
26 G véi 5 pL dung dich vi khuan ¢ nong d6 pha
loding 103, 10, 10°° va 10 ciia huyén phu té bao
sau tang sinh hodc sic to & ndng do pha lodng 10
1102, 102 va 10* . Mau ddi ching thay huyén
phu té bao bang 5 pL dung dich pha lodng PBS.
Sau sau khi tiém duoc nudi trén thire an nhan tao
va theo doi sau chét theo thoi gian. Xac sau chét
duoc sir dung lam nguon phan lap dé khang dinh
vi khuén bang cach cay ria huyét twong trén thach
MacConkey.

Thit nghiém déc lwc bang phirong phdp cho dan
M®i hop thi nghiém chira 30 su khoang tudi
3 va 3 14 thau dau (kich thudc 14 12 100 x 60 mm?)
duoc quét 1én bé mat mdi 1a 200 uL huyén pha vi
khuan & ndéng do 107, 102, 108, 10, 10 va 10
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hoic séc td & nong d6 pha lodng 10°, 10, 102, 10"
3,10* va 105, Mau dbi chimg thay huyén pha té
bao hoic hop chit thtr cip mau bang
600 pL dung dich pha lodng PBS.

Mai thi nghiém duoc 1ap lai 3 1an va theo doi
sau chét theo thoi gian dén khi hop ddi chung
chuyén sang nhong.

Xir 1y 56 liéu
Str dung phan mém Statgraphics Centurion
XV dé phan tich ANOVA.

KET QUA VA THAO LUAN

Phan lap dinh danh vi khuén tir tuyén tring
Heterorhabditis indica CP 16 (H. CP 16)

Vi muc dich phan 1ap vi khuan cong sinh
tuyén tring EPN, cac phuong phap duoc Arkhurst,
1980 va Park, 1999 mo ta da duoc thir nghiém. Két
qua thu dwoc ching vi khuan SH1 tir H. CP 16 trén
ba méi truong MacConkey, NA va NBTA. Chang
vi khuan nay c6 thé 1am Ian véi vi khuan cong sinh
truyén théng tuyén tring Xenorhabdus spp. va
Photorhabdus luminescens vi la vi khuin Gram
am, di d6ng, nhét la c6 kha nang hap thu mau xanh

tir moi truong NBTA va cho khuan lac nhét. Tuy
nhién diém khac biét la cac khuan lac déu c6 mau
d6 thdm, catalase dwong tinh va khir nitrate cho
thdy ching khac biét rd rét vai Xenorhabdus spp.
va Photorhabdus luminescens [13].

Dinh danh bang Kit API 20E cho thay ching
phéan 1ap SH1 la Serratia marcescens véi ti Ié
tuong ddng 1a 97,4 %. Dinh danh bang giai trinh
16S rDNA va so sanh trén ngan hang gene cua
NCBI cho thay ti 18 twong dong cia SH1 véi cac
ching thugoc loai  Serratia  marcescens
99,7-100 %, dic biét twong ddng vai chung S.
marcescens Bizio dén 100 %. S. nematodiphila 1a
loai ¢ quan hé ho hang gan nhét véi chiing phan
lap SH1 voi ti Ié twong dong 99,6 % ciing dwoc
phan lap tir tuyén trung diét shu EPN. Céc loai
Serratia khéac c6 ti & twong dong khoang 95 % véi
chung SH1. So sanh véi cac vi khuan cong sinh
truyén théng cua EPN [a Xenorhabdus spp. va
Photorhabdus luminescens, chung phan 1ap c6
khéac biét dang ké (gan 10 %) vé trinh ty 16S
rDNA (Bang 1).

Bang 1. So sanh trinh ty 16S rDNA cua vi khuan SH1 va mét s6 chiing khac.

STT Chung

Tile

Ma so truy

Ngudn phan lap cip
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tuong dong,
%
1 S. marcescens subsp. marcescens Bizio 100 Nuée hd NR04198
1823 (DSM 30121)
2 S. marcescens subsp. sakuensis BM0527 998 Rudt mudi Anopheles gambiae JQ680891
3 Tuyén triing
S. marcescens PW180 99,7 Bursaphelenchusxylophilus JF494825
4 L itidoi
S. nematodiphila DZ0503SBSH1-2 996 EPN Heterorhabditidoides EU914257
chongmingensis
5 . GU370899
S. entomophila 96,7 Sau Heliothis sp.
6 S. liquefaciens CIP 103238 96,9 - NR042062
7 S. symbiotica 95,7 Rép dau den Aphis fabae GU394001
8 S. rubidaea 15 94,3 Hoa tulip KC953862
9 Xenorhabd tophila ATCC
Snorhabdus nematophiia 90,2 EPN Steinernema spp. D78009
19061
10 Photorhabdus lumi ATCC .
Zggocz)lr apaus fuminescens 89,6 EPN Heterorhabditis spp. D78004

Két qua trén cho phép két luan chang phan
1ap thuoc loai Serratia marcescens. Trinh tu 16S
rDNA cua chiing SH1 (> 500 bp) c6 thé truy cap
trén ngan hang gene NCBI véi ma s truy cap la
KF534508.

Thong thuong vi khuan cong sinh véi tuyén
trung EPN Heterorhabditis phai la Photorhabdus
luminescens trong tng. Chuing tuyén tring H. CP
16 cho thiy kha nang diét sau khoang kha tét (két
qua chua cong bd). Xac sau chét c6 mau hong dic
trung cua sic td prodigiosin cua Serratia
marcescens. Nhu vay sic t6 nay c6 thé c6 vai tro
trong doc luc cua tuyén tring EPN ddi

Vi sau.
Lén men thu sic td prodigiosin

Séc té prodigiosin do nhiéu vi khuan Gram
am tong hop trong d6 c6 Serratia marcescens. Dé
khang dinh sic t6 mau do do ching SH1 sinhra la
prodigiosin, sau khi trich ly sic té bang ethanol,
ching tdi quét phd UV/VIS tir 400 nm dén 700 nm
thu duoc phd hap thy nhu Hinh 1A. Mau va bugc
s6ng hap thu cuc dai cua sic té phu thudc vao pH,
& pH acid (1-6), sac t6 c6 mau hong va Amax 1a 535
nm; & pH trung tinh va kiém, sic té c6 mau vang
cam va Amax la 469 nm (Hinh 1B).
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A B

Wavelength [nm]

00D (Amax)

== Phi hiip thy (Rmax)

Hinh 1. Khao sat budc séng hép thy cuc dai ciia phén tir sic té trich ly tir té bao SH1, A) Phé hép thy UV/VIS ciia
sac t6 trong ethanol: HCI (95:5, v/v), B) Budc song hap thu cuc dai cia sac to phu thude vao pH.

Str dung phuong phap sic ky ban méng dbi voi sic té qua hai hé dung moi ether diu hoa: acetone
(7:3, [v/V] va ethyl acetate) chi thu dugc mét vach sic té hong véi Ry lan luot 12 0,68 va 0,84 (Hinh 2).
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Hinh 2. Phan tich sic t& do SH1 téng hop, A) Séc ky ban méng str dung h¢ dung moi ether diu hoa: acetone (trai)
va ethyl acetate (phai), B) Khdoi pho ESL

Phan tich sic té bang phuong phap khéi phd
ESI cho két qua trén Hinh 2B véi peak [M+H]+ 1a
324,8 amu, twong ung khdi lwong phan tu
prodigiosin 1a 323,44. Cac peak tiép theo
[M+2H+H]* = 326,8, [M+4H+H]* = 3288,
[M+6H+H]* = 330,8 c6 thé do su hydro héa 1, 2
hoac 3 vong pyrrole tao thanh céc pyrrolidine. Cac
két qua trén day chung minh sic té mau dé do S.
marcescens SH1 tong hop la prodigiosin.

Poc hwe vi khuin trén sau

Hiéu luyc diét sdu thir nghiém bdngphuo‘ng
phap tiém truc riép vao xoang mau

Chuang SH1 dwoc phan lap tir tuyén tring

EPN H. CP16, chung nay c6 thé cé vai tro trong
hoat tinh diét sau cua tuyén trong. Ap dung
phuong phap tiém tryuc tiép vao xoang mau sau la
phuong phap thuong dwoc &p dung dé xac dinh
hiéu luc cua vi khuan cong sinh tuyén tring [9].
Két qua thi nghiém thé hién trén Hinh 3. Hinh 3
cho thy d4u hiéu sau chét do tiém vi khuan SH1
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tuong ty nhu sau chét do tuyén tring, d6 1a mau
do ddc trung cta xac sau. bo ciing 1a mau do cua
khuan lac SH1 trén canh moi truong thach do sic

A B

t6 prodigiosin. T xac sau chét do tiém vi khuan,
c6 thé tai phan 1ap vi khuan mau do trén thach
NBTA (Hinh 3C).

Hinh 3. Thi nghiém tiém truc tiép té bao cac chung phan 1ap vao sau khoang Spodoptera litura. A) Sau khoang chét
do tuyen trung (H. CP16); B) Sau khoang chét sau khi tiém vi khuan (SH1); C) Vi khuan phén 14p tir H.CP 16; D)
Kha nang di dong ciia SH1 trén thach NA.

Hinh 4A cho thay ti 1¢ sau chét hon 65 % sau
10 gid & ndng do 23 cfu SH1/sau. Sau 30 gio gan
nhu 100 % sau chét & cac nong do trén. Thoi gian
chét vai ti I chét cao tuong ung véi doc luc cao
cua tuyén tring la ngudn phan I4p caa cac vi khuan
trén [12]. Theo Khan & Goldsworthy, 2007 [16],
khi tiém chau chau véi E.coli K-12 HB101 > 10°
cfu/con, ti 1 chét chi 12 5 % sau 72 gio. Theo
Bucher (2012) [9], khi LDso<10* té bao, vi khuan
dugc coi 1a ¢6 hoat tinh diét sdu. Vi khuan cong
sinh tuyén triing c6 LDso<102-10° té bao/ 1an tiém,

va dugc coi la c6 hoat lyc diét su manh. Gan day
Zhang et al. (2008) [6] phan lap duwoc mot sb
chung vi khuan SBS1, SBS2, SBS3 va SBS4 dinh
danh Serratia nematodiphia DZ0503SBS1 -4 va
xac dinh dugc day 1a cac vi khudn cong sinh Vi
tuyén tring EPN Heterorhabditis
chongmingensis. Khi tiém chung SBS1 vao
Galleria mellonella, LDso xac dinh duoc la 50 té
bao sau 48 gio. Nhur vay tir két qua thi nghiém cua
chdng tdi c6 thé két luan rang chung SH1 c6 hoat
luc diét sau manh.
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Hinh 4. Ty 1& chét ciia sau khoang Spodoptera litura, A) khi tiém SH1 vao xoang mau (n = 10 x 3 tai mdi mat do té
bao), B) nho giot vi khuan trén mat 14 (n = 30 x 3 tai moi mat do té bao).

Hiéu luc diét sau thir nghiém bang phirong phdp
cho an

Phuong phap nay gan giéng véi cac diéu kién
phun thudc truc tiép ngoai ddng nham khao sat kha
nédng diét sdu qua dudng tiéu hoa cua chung SH1.
Sau 48 gid thi nghiém, sau bt dau cé dau hiéu
chét & tit ca cac nong do thir nghiém, sau 72 gio ¢
mat d6 170 cfu/cm2 sau chét hon 50 %, 120 gio
sau chét gan 90 % & cuing mat do (Hinh 4B). Sau
khi chét phan bung siu ciing chuyén sang mau d6
dic trung giéng vai diu hiéu sdu chét do phuong
phap tiém va do tuyén trung. Theo phwong phap
nay, vi khuan SH1 tir thirc n vao duong rudt cua
sau khoang phé v& hé thong tiéu héa cua sau théng
qua qué trinh tao mang lién két giira cac vi khuan,
roi ké dén, chiing xam nhap vao xoang mau, tai
day, chung s& phat huy doc luc va gay chét nhanh
do nhidm trang huyét. Chinh vi vay ma thoi gian
gay chét dai hon nhiéu so vai khi tiém tryc tiép vi
khuan vao xoang mau. O Newzealand, Serratia
entomophila str dung nhu mot ché pham diét siing
dat Costelytra zealandica vai nong do st dung

4x1013 cfu/ha, twong dwong 4x105 cfu/cm?, trong
khi két qua thir nghiém cua ching ti voi mat do
cao nhat 1a 1,7 x 104 cfu/cm? tiéu diét 100 % sau
khoang trong sau 4 ngay (www.nzpps.org).

Poc e ciia sic to prodigiosin trén sau

Xac sau chét do tuyén trang EPN c6 mau
hong dan dén nghi ngo vé doc luc cua sic tb
prodigiosin cua vi khuan phan 1ap tir tuyén tring
dbi véi sau. Dé khao sat doc luc nay ching toi
ciing tién hanh twong ty nhu thi nghiém véi vi
khuan, tuc la biang hai phuong phap tiém vao

xoang mau va cho an.

Thi nghiém tiém vao xoang mau

Tiém vao xoang mau 5 pl sac té prodigiosin
& ndng do 422 ng/sdu sau 10 gio gay chét hon
65 % sau khoang. Khi sau chét, bung caa ching
ciing chuyén sang mau hong nhat, trong khi do,
sau ddi chung van phat trién binh thuong dén giai
doan nhong. Két qua duoc biéu dién trong Hinh
5A.

Trang 12
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Hinh 5. Ty 1& chét ciia sau khoang Spodoptera litura khi tiém hop chét thir cAp mau vao xoang méu A) va nho giot

trén bé mat 13 B).

Phirong phdp nhé giot trén bé mdt la

Khi nho giot 27,66 ng/cm? prodigiosin trén
bé& mit 14 c6 thé thay thoi gian su chét 50 % |a 80
gio (Hinh 5B). Pay 1a nong d6 sau chét manh nhat,
mac du khong phai 1a néng do prodigiosin cao
nhat trong thi nghiém. D6 1a do tinh ki nuéc cua
prodigiosin, & ndng d6 qua cao kho tan trong diéu
kién sinh ly. Theo ddi trong luong sau cho thiy &
ndng d6 cao sau cd dau hiéu chan in, sau 48 gio
thi tdng trong cua sau giam khoang 30 % so Vvéi
dbi ching. Sau khi chét, phan bung siu ciing
chuyén sang mau dé dic trung giéng voi dau hiéu
sau chét do phuong phép tiém. Diéu nay c6 thé
lién quan dén kha ning tham va tac dong vao té
bao cua hop chat mau. LCso ciia Cry 1C protein
dbi véi Spodoptera litura méi né 1a 2 — 5 ng/cm?,
Spodoptera littoralis tui 2 1a 70 ng/cm? thir
nghiém trong 5 ngay [17]. Trong thi nghiém cua
ching t6i, sau 5 ngay ¢ nong do 27,6 ng/cm?, thap
hon rat nhiéu so véi tai liéu trén, Spodoptera litura
tudi 3 chét 90 %. Hoat tinh diét su cua prodigiosin
d4 dugc Wang et al., 2012 [18] thir nghiém trén 4u
trang Drosophila, tir d6 dé nghi chung Serratia
marcesens TKUO11 phan lap tir dat dwoc phét
trién lam thudc trir su sinh hoc. Trong nghién ctu
cua chdng t6i, chung Serratia marcescens SH1
phan lap tir tuyén tring EPN va hop chat thir cap

prodigiosin cua ching nay déu ¢ hoat tinh diét
sau manh. Piéu nay cho thiy c6 thé tng dung hop
chat thir cAp prodigiosin cua S.marcescens SH1
Iam ché pham diét sau sinh hoc. Trén thuc té, cong
nghé san xuét va bao quan san pham trao ddi chat
vi sinh vat kha thi hon san xuat ché pham tuyén
tring EPN, con wng dung ban than vi khuan 1am
tac nhan diét sau kho dwoc chap nhan hién nay vi
ly do an toan sinh hoc.

KET LUAN

Chung SHI duwoc phan lap tir tuyén tring
EPN Heterorhabditis indica CP 16, dinh danh
bang Kit API 20E va giai trinh tw 16S rDNA cho
thdy thudc loai Serratia marcescens. Chung nay
thé hién kha ning diét siu ¢ ndng do thip trong
thoi gian ngén. Sac t6 do do vi khuan tong hop 1a
prodigiosin, ciing thé hién hoat lrc diét su manh,
c6 thé chinh 13 mét trong nhiing tac nhan gay doc
trén sau va thé hién mau hdng trén xac sau khi sau
bi lay nhidm tuyén tring EPN, ciing nhur trong cac
thir nghiém doc lec cua vi khudn va sic td. Nhiing
nghién ctu tiép theo dang tién hanh 1a mé rong ddi
twong sau thir nghiém va cac ung dung khac caa
prodigiosin.

Trang 13
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Bioefficacy of Serratia marcescens isolated
from entomopathogenic nematodes (EPN)
and their secondary metabolite prodigiosin
against Spodoptera litura
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ABSTRACT

Bacterial strain SH1 was isolated from
entomopathogenic nematodes (EPN)
Heterorhabditis indica CP16 released from
insect cavaders (Spodoptera litura). Their
identification by API 20E Kit as well as by 16S
rDNA sequencing showed that it belongs to
the species Serratia marcescens. The isolate
expressed the toxicity to Spodoptera litura. In
the injection assay more than 65 % insects
were killed after 10 h at 23 cfu/insect; in the
ingestion assay (droplet on leaf surface),
more than 50 % insects were killed after 72 h

at 170 cfu/cm?. The red pigment produced by
the isolate SH1 was confirmed to be one of its
secondary metabolites — prodigiosin based
on its color, UV/VIS spectra va ESI-MS
results. When injected to Spodoptera litura at
a dose of 422 ng/insect, the active compound
killed approximately 65 % insects after 10 h of
treatment, and in the ingestion assay (droplet
on the leaf surface) at a dose of 27.66 ng/cm?
killed approximately 90 % insects after 120 h
of treatment.

Keywords: droplet on the leaf surface, entomopathogenic nematodes (EPN), hemocoel
injection, prodigiosin, Serratia marcescens, toxicity to insects.
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