KHOA HOC CONG NGHE

TIEM NANG KY SINH, GAY BENH VA GAY CHET SAU
CUA TUYEN TRUNG Oscheius tipulae
BUOC PHAN LAP TU DAT RUNG TRONG KEO
TAI TiINH QUANG NAM
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TOM TAT

Tuyén trung ky sinh gay bénh con triung (Entomopathogenic Nematode (EPN)) song trong moi truong dat
tu nhién. Ching c6 kha niang ky sinh gay bénh, phat trién trong co thé siu va giét chét sau. Dua vao tinh
chat doi khang sinh hoc nay, hai giong EPN (Steinernema va Heterorhabditis) duoc tng dung dé tiéu diét
sau hai cay trong rong rai, tuy nhién c6 nhimg han ché trong hiéu qua kim ham sau hai cay tréng vi moi
ching khong hoac it phtu hop véi diéu kién déng rudng va sau can tiéu diét. Trong nghién ctru nay, 90 mau
dat da duoc thu truc tiép tir nhitng khu rimg trong Keo tai tinh Quang Nam. Str dung nhitng mau dat thu
duoc, da phan lap 19 ching tuyén tring va dua vao DNA barcode phan loai duoc 11 chiing thuoc loai
Oscheius tipulae. Thit nghiéem kha nang giét chét sau gao (Zophobas niorio) va sau sap (Galleria
mellonella) cta ching O. tipulae CFB237 cho thiy, chiing nay cé kha niang gay chét sau gao va sau sap
trong khoang thoi gian 24 gio, co nghia c6 tiém nang lam mot EPN. Vi vay, O. tipulae CFB237 va 10 chiing
tuyén trung khac can duoc nghién ctu thém dé co thé phat trién nhu mot cong cu han ché sau hai cay tréng

trong tuong lai.

Tt khoa: DNA barcode, Oscheius tipulae, sdu gao, sau sap, tuyén trung ky sinh gy bénh con tring.

1. BAT VAN BE

Tuyén trung ky sinh gay bénh con triung (EPN)
ton tai trong dat. Trong chu trinh phat trién vong doi,
au trung EPN tim kiém va ky sinh gay bénh au trung
con trung (sau) nam dudéi mat dat, chung sinh
truong, phat ,trié“n va sinh san mot thé hé sau trong
co thé sau. Au trung EPN méi sinh ra thoat ra khoi
Xac sau va tim kiém nhitng con sau moi trong dat dé
tiép tuc quay vong chu ky song. Trong qua trinh ky
sinh ctia EPN, vi khuan cong sinh (Photorhabditis
va/hodc Xenorhabdus) thoat ra khoi EPN va phat
trién thanh dang vi khudn gay doc doi véi sau, do vay
g6p phan co ban giét chét sau trong khoang thoi gian
24 gio [1]. Trong moi truong dat, EPNs duoc dinh
huong dich chuyén téi noi cé sau qua su nhan dién
“chat tén thuong” do ré cay tiét ra khi bi sau tAn cong
[2]. Nhitng EPN da duoc tim thay cha yéu thuoc vé
hai giong: Steinernema va Heterorhabditis & trong
d4t canh tac cay trdng ctia nhiéu nude & chau A, tiép
dén 1a chau Phi, Trung My va chau Au [3]. Mot s6
EPN thuoc vé giong khac phan bé & khu vire hep hon
nhu Oscheius (O. carolinensisva O. oniric) [4], [5],
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Metarhabditis raina [6]. Tt thap nién 1990 con nguoi
da bat dau ung dung EPN (Steinernema va
Heterorhabditis) dé tiéu diét sau gay hai cay trong
[71, [8]. Vivay EPN ciing duwoc thuong mai hoa rong
rai & nhiéu nudc phat trién. Theo mot thong ké trong
thap ky 20, trung binh luong tién st dung vao viéc
giam thiéu sau hai vu mua 1,064 ty USD/nam, trong
do EPN tang t6i 15.825 trieu USD [9]. Thich nghi
sinh thai ctia méi mot ching EPN c6 thé khac nhau
vi vay hiéu qua cta EPN c6 thé dat muc cao, thap va
khong co6 hiéu qua néu ap dung EPN duoc phan lap
ttr khu vuc khong thich hop hodc sai doi tuong sau
can tiéu diet [10]. Vi vay viec phan 1ap EPN 1a can
thiét dé c6 thé dua ra nhiéu kha nang lua chon tmg
dung vao han ché sau hai. Tai Viét Nam, mot so
ching EPN thuoc hai giong Steinernema va
Heterorhabditis da dwoc tim thay [11]. Tuy nhién,
chua c6 nghién cttu nao dé cap EPN 1a Oscheius
tipulae.

Oscheius tipulae da duoc phat hién trong dat &
nhiéu noi trén thé gidi, tuy nhién, loai nay cting chua
duoc quan tdm nhu 1a mot EPN [12] hoac c6 vai tro
“sinh vat an xac thoi” [4], ngoai trit 2 chung
Oscheius tipulae & Brazil 1a EPN c6 kha nang ky sinh
gay bénh va giét chét sau [6]. Trong khi d6, loai ho
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hang O. chongmingensisla mot “tuyén triing an xac
thoi” [13]. Piéu nay cho thay kha niang lam mot EPN
la tinh chat riéng cta chiing (dudi loai) chit khong
phai cta giong (trén loai), it nhat 1a & Oscheius. Vi
vay nghién ctru nay tap trung tra 10i 2 cau hoi: Co thé
phan 1ap Oscheius tipulae tir mau dat caa Viet Nam
khong? va Oscheius tipulae d6 c6 thé la EPN hay
khong?

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Thu thap mau dat

Tai moi dia diém cu thé & nhimg khu vuc rimg
trong cay Keo lai va Keo 14 tram chua khai thac c6 do
tudi khoang 3 dén 4 nam cta huyén Nam Giang,
huyén Phuéc Son, tinh Quang Nam (15°33'25” B,
108°02’12” D), lay 1 mau dat khoang 300 mg & tang
dat c6 @o sau khoang 10 - 15 cm (vao thang 3 nam
2017). Méi mau dat dai dién cho mot dia diém caa
khu vuc nhd cta rimg trong. Mau dat duoc cho vao
tai nhua riéng, gitt mau trong tui mat (khoang 20 -
25°C) va dua vé phong thi nghiém tai Truong Dai
hoc Lam nghiép trong 1 tuan.

Qua trinh phan lap (thuong goi la “bay”) EPN
duoc thuc hién theo quy trinh c6 s két hop v6i 2 quy

Buoc 1 Budc 2
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Céec nhwra

Mau dét

Sau gao

trinh da thanh cong [14] va c6 su diéu chinh. Phan
lap duoc tém tat qua 4 budc sau: 1) Bd 5 sau gao
song khoé manh (superworm, Zophobas morio) [15]
vao trong mot hop nhua dung tich 500 mL; 2) Dat
duwoc bop vun, tron déu va dé téi 1/2 hop. Phun nuéc
da duoc khtt trung lén trén mat dat trong hop dén do
vita di do 4m (co nuoc dong chut it & thanh day
hop), day nap hop va dat hop mau vao noi boéng t6i 5
ngay; 3) Nhitng mau sau chét duoc gap ra va sau d6
c6 thé bd sung thém 5 con sau s6ng khac cho lan bay
tiép theo phong khi lan bay dau tiéen khong thanh
cong. Cac sau chét duoc G trén manh gidy loc (2 x 4
cm) trong 1 dia petri nhé (6 cm), tat ca dia nhé dat
trong mot dia petri lon (10 cm), bé sung 2 mL nudc
duoc khir truing vao dia 16n va day nap lai. Cap dia
nay duoc i & nhiét @6 phong 25°C. Sau 5 - 7 ngay,
tuyén trung EPN sinh mot s6 luong 16n thé hé sau &
giai doan au trung va chung bo ra dia lon; 4) Dung
pipett hut chuyén 1 mL dung dich c6 chira tuyén
trung EPN & dia petri 16n sang mot dia nudi c6 siu
gao chét dat tréen manh gidy loc, day nap dia va t dia
& 25°C trong khoang 3 t6i 7 ngay, EPN c6 thé sinh ra
thé heé tuyén trung tiép theo (Hinh 1).

Buoc 3 Buoc 4

Dia ngoai

Dia trong

Hinh 1. Cac buiréc phan lap EPN

2.2. Tach chiing tuyén triing

Tuyén trung thu nhan dwoc tir xac con trung co
thé 1a hén hop ctia mot hoac nhiéu loai tuyén trung
khéac nhau. Chuén bi dia agar 5,5%, dung pipet hut
nhing tuyén trung trudng thanh dang mang tring va
nho lén bé mat dia agar. D€ yén 3 - 5 phat, tuyén
trung di chuyén tach roi nhau khap bé mat dia agar.
Tiép tuc thao tac dwoi kinh hién vi (40X), st dung
que gip nho dé nhat 1 ca thé tuyén trung trudng
thanh b6 vao dia c¢6 1/2 con sau gao. Sau 5 - 7 ngay
nuoi & nhiét do phong (25°C), n6 sé phat trién thanh
chiing EPN riéng biét doc lap.

2.3. Thi nghiém gay chét sau

Thi nghiém duwoc thuc hién dwa vao quy trinh
phé bién [15] c6 su diéu chinh: trong méi lan thi
nghiém thiét 1ap 3 loai dia petri (10 cm) c6 dit sin
gidy loc. Dia d6i chimg kho: 1 con sau sap 1 4u trung
Buom sap (Galleria mellonella) va 1 con sau gao
duoc dé chung vao dia. Dia doi ching + nudc: giong
voi dia doi ching kho nhung c6 bé sung 1 mL nudc.
Dia thit 3 giong véi dia doi chimg kho nhung duoc b6
sung 1 mL EPN. Tat ca 3 loai dia duwoc day nap va u &
nhiét do phong 25°C. Sau 24 gio, quan sat tinh trang
song va chét ciia sau trong moi dia. Xac sau chét &
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dia thi nghiém duwoc gap ra va rira sach, dat trén gidy
loc trong mot dia petri khac va bé sung 1 mL nuoc. U
sau chét & nhiét do phong trong khoang 5 - 7 ngay dé
quan sat kha nang c6 va khong c6 sy xuat hién cta
tuyén trung trong nudc trong dia. Thi nghiém duoc
lap lai 2 1an d6i voi dong O. tipulae CFB237.

2.4. Chuén bi dung dich chita madu DNA caa
tuyén tring va phan tmg PCR

20 pl dung dich lysis buffer c6 boé sung
Proteinase K, tiép dén, 1 dén 3 ca thé tuyén
trung/chiing duoc gap chuyén vao 1 6ng PCR 200 pl.
éng PCR duoc lam lanh trong nito long trong 10
phat, sau d6  mau & 60°C trong 1 gio va & 95°C
trong 10 phut trén may PCR. 2 cap moéi duoc sit dung
FwD2A (5-CAAGTACCGTGAGGGAAAGTTG-3") va
FwD3B (5“TCGGAAGGAACCAGCTACTA-3), khuéch
dai trinh tu 28S rDNA [5]

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Phan lap va phan loai tuyén tring tir dat
rimg trong cay Keo

Trong chubi thi nghiém nay, 19 trong s6 90 tai
mau dat c6 pH 4,5 da duoc dung dé phan lap tuyén
trung EPN. Da thu duwoc 19 chiing tuyén tring tir 19
mau dat va khong thu duoc chiing nao khac tir 71
tui mau dat con lai vi tuyén trung khong thé phat
trién thanh ching riéng biét trong diéu kién thi
nghiém hoac khong thdy xuat hién bat ky tuyén
trung nao.

bé xac dinh duoc thanh phan loai dua vao DNA
barcode cho moéi mot chiing thu duwoc, ky thuat PCR
c6 stt dung nhimg cdp moi chuyén biét cho tuyén
tring nodi chung va tuyén tring EPN duwoc ap dung.
Bay chiing tuyén triung khong xac dinh duogc thanh
phan loai vi san phdm PCR khong dat chat luong
(mau s6 6, 7, 8, 10, 15, 17 va 19; hinh 2) va khong dé
cap trong phan con lai ctia nghién ctru. Tuy nhién,
c6 thé chuang 1a nhitng ching c6 tinh chat cia EPN
va can c6 nghién ctru sau hon. 11 ching cé san
phdm PCR t6t (miu s6 1 -5, 9, 11 - 14, 16 va 18;
hinh 2).

Bang 1. Su so sanh mic do dong dang trinh tu 28S rDNA giira 11 chiing EPN duira vao NCBI

Chang Do dai trinh tu D6 dai so D6 tuong
tuyén Lodi 28S rDNA 0 qal OWONE | chisgE | Masé NCBI
tring (nucleotide) sanh (%) dong (%)
CrB2ge | Oscheius 603 99 98,67 0,0 ON256408
tipulae
CFB237 ] 607 99 97,01 0,0 ON256415
CFB238 ] 602 98 98,66 0,0 ON256413
CFB239 ] 602 99 98,67 0,0 ON256410
CFB240 ] 604 98 98,50 0,0 ON256406
CFB241 ] 609 98 97,01 0,0 ON256412
CFB242 ; 604 98 98,83 0,0 ON256416
CFB243 ; 602 99 98,50 0,0 ON256411
CFB244 ; 600 99 98,49 0,0 ON256414
CFB245 ] 605 98 98,83 0,0 ON256407
CFB246 ] 605 98 98,83 0,0 ON256409

Ghi chu: Dau “” lodi Oscheius tipulae. * National Center for Biology Information.

Hinh 2. San phdm PCR véi cip méi D2A va D3B
(Day so tir 1 dén 19 Ia so' thir tir ciia ching tuyén
trung)

Phan tich trinh t¢ DNA ctia san phdm PCR st
dung cdp moi A2D va D3B cho thay 11 ching tuyén
trung déu thuoc loai Oscheius tipulae. 11 ching O.
tipulae c6 do twong dong trinh ty DNA ctia 28S
rDNA 1a 97,01% cho t6i 98,83% (Hinh 3 va bang 1).
Kich thuoc va diac diém hinh thai duoc quan sat so
bo cho thdy 11 ching nay khong cé gi khac biet dang
ké (Hinh 4). Vi vay, 11 ching nay rat gan gii nhau,
c6 thé chi la mot hodc vai chung duoc phé bién rong
rai trong khu vue 14y mau.
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Hinh 3. Quan hé phat sinh chiing loai dya vao
khac biét nucleotide ciia trinh tie 28S rDNA
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Hinh 4. C4 thé tuyén tring O. tipulae CFBb237

3.2. Kha ning gay chét sau sap va siu gao cia
tuyén tring O. tipulae

Hai thi nghiém gay chét sau da duoc thuc hién
dé tim hiéu kha nang gay chét sau cua tuyén tring
O. tipulae CFB237. Ca hai loai sau (sau gao va sau
sap) co thé chét trong vong 24 gid khi bat gap tuyén
trung O. tipulae. Thé hé tuyén trung sau xudt hién tir
xac sau chét trong khoang thoi gian 3 dén 6 ngay.

Két qua nghién ctu cho thdy, chung O. tipulae
CFB237 c6 kha nang tiéu diét sau, tic 1a c6 tinh chat
cua EPN. Day c6 1a ching EPN mdi thuoc loai O.
tipulae duoc phat hién & Viet Nam. Truoc day 2
chung cung loai O. tipulae & Brazil cing da duoc
ching minh 1a mot EPN [5]. Vi vay nhimg két qua
nghién ctru nay cho thay it nhat c6 3 chang O. tipulae
c6 tinh chat EPN.

10 ching con lai trong nghién ctu nay duoc
phan lap trong cung diéu kién tu nhién va déu gan
giii (d6 twong dong trinh tu 28S rDNA > 97,01%) voi
O. tipulae CFB237. Vi vay, c6 thé chung ciing c6 tiém

truémg thanh ngay thir nhat nang 14 EPN.
Bang 2. Khi ning gay chét sau sap va sau gao cta tuyén trung O. tipulae CFB237
Thi nghiém Ay . 24 gio sau b6 sun Thoi gian xuat hién EPNs
va d()’ig(r:hu’ng Sau thr nghiém ¢ EPNs ¢ sai chét tir xac sau
Thi nghiém lan 1
bia thi nghiém Sau gao Chét 6 ngay
(n=1)" Sau sap Chét 6 ngay
boi chimg + nuoc? Sau gao Song Bo qua
(n=1) Sau sap Song Bo qua
Dboi ching kho® Sau gao Séng Bo qua
(n=1) Sau sap Song Bo qua
Thi nghiém lan 2
bia thi nghiém Sau gao Chét 3 ngay
(n=1)" Sau sap Chét 3 ngay
bai chimg + nuoc? Sau gao Chét Bo qua
(n=1) Sau sap Song Bo qua
Dboi ching kho® Sau gao Séng Bo qua
(n=1) Sau sap Song Bo qua

Ghi chi: "n I4 s6 dia thi nghiém. * 1 sau gao va 1 sdu sdp duroc dé chung vor nhau trong 1 dia va duoc bo
sung 1 mL nuéce vo trung. *1 sau gao va 1 sdu sap duoc dé chung trong 1 dia kho.

Luu triv lanh séu

Luu trit ching EPN la moét trong nhimg viéc
quan trong va khong dé doi voi EPN. Tat ca 11
ching O. tipulae & giai doan L1/L2 sau 42 ngay trong
ong trit mau (1,5 mL dung dich 2,25% (v/v) glycerol)
& -20°C c6 thé song 40% dén 50%, tuy nhién khoang
99% chét khi tich trix trong 4,5% glycerol.

Luu trit mau EPN 1a mot viéc bat buoc dé c6 thé
stt dung lam nhan nhanh bat ctr thoi gian nao. Daoi
voi nhimg loai thuoc giong Steinernema va
Heterorhabditis thi c6 thé nuoi & diéu kién nhiét do
> 0°C dén 23°C bang cach cay chuyén theo dinh ky
hang thang [16]. Chung ciing c6 thé luu trit siéu lanh
nhung kha nang 100% ca thé bi chét co thé xay ra sau
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khoang thoi gian hang nam luwu trix [17]. St dung
phuong phap phiuc tap hon la tao hat “Calcium
alginate” cho Steinernema c6 thé duy tri EPN nay lau
hon (6 thang) [18]. Tat ca nhitng phuong phap nay
déu yéu cau su tai nuoi cdy theo dinh ky tir hang
thang. EPN luu trong nito 16ng (-196°C) c6 thé kéo
dai mot s6 nam ( > 3 ndm) la an toan hon [19].
Trong nghién ctu nay, 11 ching O. tipulae trong
dung dich 2,25% glycerol ciing da luu trt thanh céng
trong ti lanh sau (- 20°C). C6 thé moi truong va diéu
kién luu trit can phai duoc thir nghiém & nhing diéu
kién khac, vi du trong nito 16ng, dé dat duoc thoi
gian luu trir dai hon.
4. KET LUAN

90 mau dat da duoc lay tai 90 vi tri khac nhau
ctia tinh Quang Nam, phan 1ap va nuéi cdy duy tri
duoc 19 ching duwoc phan 14ap theo quy trinh phan lap
EPN 19 mau dat rieng biét. 11 ching duoc xac dinh
la O. tipulae, ching c6 thé song 42 ngay voi ty le
song khoang 40% dén 50% & nhiet do -20°C. Chung O.
tipulae CFB237 c6 kha nang tiéu diét siu trong vong
24 giorvi vay né c6 tiém nang lam EPN hiéu qua.
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POTENTIAL ENTOMOPATHOGENICITY OF NEMATODE Oscheius tipulaeISOLATED FROM SOIL IN
THE ACACIA PLANTATIONS IN QUANG NAM PROVINCE

Le Tho Son, Bui Thi Mai Huong, Nguyen Thi Hong Gam
Summary

Entomopathogenic nematodes (EPNs) are insect parasites and survive in soil. They are parasitic to pests,
develop in, and kill them. As known for the biological completion against pests, two EPN genera
(Steinernema and Heterorhabditis) have been used to protect crops and plants from the soil pests.
However, the results are not always as expected. One of the failures is that EPNs implemented could not
develop in unfavorable field conditions and find low-specific target pests. Therefore, it is required to find
more EPNs as possible and the appropriate implementations for them. In this research, we sampled the
soils from 90 sites within the Acacia woods in Quang Nam province. We used the soils to isolate 19 EPN
strains and 11 of them were determined as Oscheius tipulae with the nematode DNA barcode. We
conducted virulence assays for one O. tipulae strain and found that it could kill superworms (Zophobas
morio) and waxworms (Galleria mellonella) within 24 hours, suggesting the tested O. fipulae may be an
EPN. O. tipulae CFB237 and the other 10 O. tipulae strains need to study more to confirm them as EPNs for

protecting crops and plants in the future.

Keywords: DNA barcode, enfomopathogenic nematode, Oscheius tipulae, superworm, waxwori.
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