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AP DUNG CAC KY THUAT DNA PE PHAN LOAI HAI GIONG TUYEN TRUNG
STEINERNEMA TRAVASSOS, 1927 VA HETERORHABDITIS POINAR, 1975
O VIET NAM

Céc dac trung phan trt DNA, dac biét vung
phién ma ITS-rDNA, da trd thanh cong cu dac
luc trong viéc dinh loai tuyén truing néi chung
va tuyén trung ky sinh gay bénh cho con tring
(entomopathogenic nematodes = epn) thudc 2
giong Steinernema va Heterorhabditis noi riéng.
bac trung phan tit DNA khong nhiing cho phép
phan biét cadp do phan loai clia cic taxon tuyén
tring ma con chi ra moi quan hé ho hang va pha
hé phat sinh ctia ching.

Céc loai tuyén trung epn thudc 2 giong
Steinernema va Heterorhabditis 1a céc loai ky
sinh bat budc va gay bénh cho con trung. Day 1a
nhém tuyén trung c6 trién vong rat 16n trong
phong trr sinh hoc sau hai. Hién nay, trén thé
giG6i da phat hién khoang 30 loai thudc giong
Steinernema  va 8 loai thufc  giong
Heterorhabditis. Tuy nhién, viéc dinh loai hinh
thai cac loai cua 2 giong tuyén trung nay rat kho
khan do ching c¢6 hinh dang, kich thudc cua giai
doan trudng thanh kha giong nhau giita céc loai,
nhung lai rat khic nhau giita cic th€ hé ngay
trong cung mot loai. Moi loai tuyén trung ky
sinh trén nhiéu vat cha con trung khac nhau va
trén moi vat chii, ching c6 thé phét trién tir 2-3
thé hé, phu thuoc vao vat chi. Vi vay, d6i véi
nhém tuyén tring nay, dac trung phan td DNA
duoc coi 1a mot chi tiéu quan trong dé mo ta
mot loai méi [2]. Nho ky thuat DNA, s6 loai
valit giam dang ké, hang chuc loai hinh thai
truGe day nay tré thanh loai synonym.

O Viét Nam, tuyén trung epn 1a mot trong
nhiing nhém dong vat dau tién duoc ap dung ky
thuat sinh hoc phan tir dé phan loai. Tr nam
1997 dén nay, da tién hanh diéu tra, thu mau tir

NGUYEN NGOC CHAU, PHAN KE LONG
Vién Sinh thdi va Tai nguyén sinh vdt

cdc ving sinh thai tu nhién, chl yéu la sinh canh
rimg nguyén sinh tai 42 tinh. K&t qua da phan
lap duoc gan 50 ching (isolates) epn [5, 6]. Tat
ca cac chling nay dugc duy tri nhan nuoi bang
ky thuat in vivo trén buém sip 16n (Galleria
mellonella Lin, 1758). Trén co s& phan tich
DNA, di x4c dinh thanh cong 7 loai epn, trong
d6 5 loai thuoc giong Steinernema va 2 loai
thudc giong Heterorhabditis. Trong s6 nay, c6 4
loai méi cho khoa hoc thudc giong Steinernema
12 S. tami Pham et al, 2000; S. sangi Phan et al.,
2001a; S. loci Phan et al., 2001b va S. thanhi
Phan et al., 2001b da dugc cong bd [6, 7, 8] va
dugc dang ky ban quyén tai Ngan hang gien
(GenBank). Bai bdo nay téng quan mot s6 thanh
tuu dp dung k§y thuat phan tt DNA trong dinh
loai tuyén truing epn & Viét Nam.

I. PHUGNG PHAP NGHIEN CUU

1. Phan lap tuyén trung

Cac chung tuyén trung epn dugc phan lap
tir dat theo phuong phap bay clia Bedding &
Akhurst [1]. S dung au tring tudi 4 clia buém
sdp 16n (BSL) lam con trung bdy. Thu thap
tuyén trung tir BSL theo phuong phap biy nudc
cuia White [13]. Sau khi x4c dinh chung tuyén
trung epn, ti€n hanh nhiém tr& lai dé thu con
cdi truong thanh va au tring thuan chlng (tinh
sach) phuc vu cho cédc phan tich.

Nghién citu nay dugc tién hanh trén 4
chung epn, trong d6 3 chung thudc gidng
Steinernema la S-TK10, S-TG10, S-TX1 va 1
chung thudc giong Heterorhabditis 1a H-MP11.
Cac chling epn dugc phan 1ap trong thoi gian tir

Cong trinh duoc hé tro vé kinh phi cia Chuong trinh nghién ciiu co ban.



1997-1999. Cédc phan tich da hinh chiéu dai céc
doan dac thu (RFLP) va trinh tu (sequencing)
dugce tién hanh tai Trung tam nghién citu nong
nghiép Merelbeke (CLO), Vuwong qudc Bi.
Ngoai ra, 3 chung S-TK10, S-TG10 va H-MP11
cling da dugc phan tich trinh ty gien tai Vién
Cong nghé sinh hoc va sau d6 da duogc kiém tra
tai CLO.

2. Tach chiét va nhan doan DNA cho phan
tich RFLP

Quy trinh tdch chiét va nhan doan DNA cho
phan tich RFLP dugc tién hanh theo Joyce et al.
[2] va Reid et al. [9] gdbm cac budc sau day:

Tdch chiét DNA: d6i v6i mdi isolat (chung
phan lap theo dia diém), gdp mot ca thé cdi
trudng thanh tir nguon nhan nuoi tinh sach vao 1
ong eppendorf nho da tiét trung, cé chira san Sl
dung dich dém WLB (worm lysis buffer, gom
500 mM KCI; 100 mM Tris-Cl pH = 8,3; 1,5
mM MgCl,; 10 mM DTT; 4,5% Tween 20%
gelatin). Cho thém 10 pl nudc cat 2 1an (ddw) va
2 pl proteinaza K (600 pl/ml). Nghién mau
tuyén tring bang may nghién rung (vibro mixer)
trong vong 2-3 phut. Lam lanh dén-80°C trong it
nhat 60 phiit, sau d6 G & nhiét d6 65°C trong 60
phit va ti€p tuc 95°C trong 10 phit trén may
PCR. Ly tam 1 phdt & 13.000 vong/phut. Lay 5
ul dich tuyén trang dé chudn bi hén hgp PCR,
con lai bao quéan & -80°C. C6 thé dung mot dao
mo loai nho dé cét tuyén tring (dat sin trén lam
16m ¢6 chita 10 pl ddw) thanh nhiéu manh duéi
kinh hién vi soi ndi thay cho cong doan xay
nghién; sau d6 dung pipet hit 5 pl c6 chia cac
manh tuyén trung vao ong eppendorf, thém 8l
dung dich dém va 2 pl proteinaza K; 0 nhu trén
sau khi dé lanh -80°C trong it nhét 60 phuit.

Phdn iting tring hop (PCR): chuin bi hén
hgp cho PCR bao gém 10 pl dich tuyén tring, 4
pl 10x PCR buffer, 1 pl MgCl, (25 mM), 1l
hén hgp ANTP (10 mM), 0,2l (500 nM) moi
moi, 1,5U Taq polymeraza va 33,3 pl ddw dé c6
dugc khéi lugng du 50 pl cho mdi mau. Hai
doan mdi dugc st dung trong phan tung PCR 1a
Vrain2 18S (> 5’-CTTTGTACACACCGCCC-
GTCGCT-3’) va Vrain2 26S (>5’- TTTC-
ACTCGCCGTTACTAAGGGAATC-3) [11].

Chu trinh nhiét cho phan tng PCR dugc lap
trinh trén mday PCR nhu sau: 92°C trong 2 phuit,
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35 chu ky & 92°C trong 30 giay, toi ti€p & 54°C
trong 30 giay va trung hop (polymerization) &
72°C trong 2 phit va 72°C trong 10 phit sau
khi da két thic 35 chu ky trén. Sau khi PCR két
thuc, lay 5 pl dung dich PCR-DNA thém 2 pl
dung dich dém dién di (loading buffer), chay
dién di trén gel 1% agaroza va 0,003% ethidium
bromit (0,02 pg/ml) & dién thé 100 V trong thoi
gian 1 gid. Kiém tra két qua cua phan ting PCR-
DNA va chup anh duéi dén cuc tim.

Phdn tich RFLP: méi mau PCR-DNA su
dung 5 pl san phdm PCR cho phan giai véi mot
trong sO 17 enzym dac thu (endoenzyme) sau:
Alu I, Mva I, Dde I, EcoR I, Hae III, Cfo I,
Hind III, Hinf I, Msp I, Kpn I, Pst, Pvu II, Rsa
I, Sal I, Nde II, Bsiz I va Xba I. Sir dung tu dinh
on bang nuGc (water-incubator) cho phan tng
cat doan DNA & 37°C trong 24 gid. Cic bude
ti€p theo la chay dién di, kiém tra va chup anh
RFLP, sau d6 nhu mo ta & phan trén.

Cac két qua RFLP dugc so sanh véi co s&
d lieu RFLP ctia EPN dugc luu trir tai Vién
Ky sinh trung hoc quéc t€ & Vuong qudc Anh.

Cic san phdm PCR-DNA dugc gin vao
vecto pBluescript KS (-). Sau d6, plasmit téi t6
hop dugc bi€n nap vao ching E.Coli DH5a.
Téach chi€t DNA plasmit va cac ky thuat DNA
tdi t6 hgp dugc tién hanh theo Sambrook et al.
[10]. Trinh tu gien duoc doc trén mdy ALF
express va dugc xt ly bang chuong trinh
PC/GEN.

IL. KET QUA VA THAO LUAN

1. Phan tich RFLP-rDNA

Vé mat hinh thdi, 3 chung tuyén trung S-
TK10, S-TG10 va S-TX1 rdt gan nhau vé kich
thudc clia cd cd thé duc va ca thé céi ciing nhu
cau tric cta spicule va gubernaculum & con
duc. Ching chi khiac nhau & chiéu dai cta co
thé, chiéu dai clia duoi va vi tri cha 16 bai tiét
6 &u trung cam nhiém. Tuy nhién, mot trong
nhitng khac biét quan trong giita 3 ching nay
l1a vé mat sinh thai va sinh hoc: d6 1a su khac
xa nhau vé sinh canh noi phét hién. Chung S-
TK10 dugc phan lap tir sinh canh bai cat ven
bién, ching S-TG10 dugc phdt hién tir sinh
canh vuon nha trong khi ching S-TX1 dugc
phan 1ap tir sinh canh ritng nguyén sinh. Ca 3



dia diém phdt hién ciach xa nhau vé kinh, vi san clia chiing trén 4u tring ctia BSL va mot
tuyén. Thém vao d6, kha nang nhiém va sinh  s6 sau hai khéc 1a kha khéc biét.
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Hinh 1. Mau vach RFLP ctia 3 loai méi Steinernema sangi, S. loci va S. thanhi tit Viét Nam
so v6i 3 loai S. arenarium, S. glaseri va S. kraussei



Két qua phén tich da hinh chiéu dai cta cac
doan DNA dac thu cta vung ITS-rDNA cua 3
chung tuyén trung S-TK10, S-TG10 va S-TX1
cia Viét Nam so sanh v6i mau PCR-RFLP
dugc Iuu trit tai Vién Ky sinh tring hoc quéc t&€
tai Anh (ITP-CABI) cua 3 loai gan giii khac la
Steinernema arenarium (Artyukhovsky, 1967)
Wouts, Mracek, Gerdin & Bedding, 1982, S.
glaseri (Steiner, 1929) Wouts, Mracek, Gerdin
& Bedding, 1982 va S. kraussei (Steiner, 1923)
Travassos, 1927 cho thdy: mau vach cua 3
chung Steinernema déu khac biét véi mau vach
ctia 3 loai da biét trén day (hinh 1). Su khac
biét nay thé hién rit rd vé s6 vach dién di thu
duoc va kich thude (bp) cta cac doan DNA dac
thu.

Dic biét, vé mat hinh théi, c6 thé coi 3 loai
Steinernema ctia Viét Nam rit gan véi loai S.
kraussei, va c6 thé xé&p céc loai ndy vao nhém
loai 16n. Tuy nhién, so sanh két qua dién di cac

mau ITS-rDNA gitta 3 chling epn clia Viét Nam
vGi mau vach cua loai S. kraussei, c6 su sai khac
rit 10 boi c6 it nhat 6 vét RFLP khac nhau hoan
toan (xem bang). Ching khac nhau khong
nhitng vé s6 lugng cuia doan giGi han duoc cit
ma con khdc nhau bdi do dai cta cdac doan
DNA. 6 mau vach RFLP sai khac nay dugc cét
doan bdi 7 enzym 1a Alu 1, Dde 1, Cfo 1, Hinf 1,
Msp 1, Rsa 1, Nde 11. Trong s6 cdc enzym con
lai, c6 5 enzym khong c6 kha nang tiéu héa
DNA 1a Mva 1, Hind 111, Kpn 1 va Pst va 5
enzym khdc cho két qua phan cat tuong dong,
cho thdy céc loai/chung epn cua Viét Nam thudc
nhoém loai S. kraussei.

Két qua phan tich PCR-RFLP trén day dugc
coi la mot trong nhiing can cit quan trong va
ddng tin cay dé phan biét va mo ta 3 loai tuyén
trung méi tr Viét Nam la Steinernema sangi
(chiing S-TX1), S. loci (ching S-TK10) va S.
thanhi (chung S-TG10).

Bdng

Kich thuée doan ITS-rDNA cua 3 chung Steinernema cua Viét Nam duoc cit boi
17 enzym dac thu so véi loai S. kraussei

Enzym S. sangi (S-TX1) S. loci (S-TK10) | S. thanhi (S-TG10) S. kraussei
i 700, 280, 80, 500,400, | 320,210,200, | 400,200,200, | 450, 280. 200,
160 180, 100, 40 150, 120 120
Mval 1050 1050 1050 1050
Dde I 700, 155, 50 680, 180. 60 | 450 180, 60, 60 950, 100
(3 bands)
Ecor1 | 200480, 22%%’ 260, 280, 1050 1050 1050
Hae I 1050 1050 1050 880, 170
Clol 510, 270. 140, 140 1050 910, 140 820, 230
Hind TII 1050 1050 1050 1050
Hinf 1 650, 250, 170 723,225,900, 920, 130 700, 230, 120
Msp 1 650. 260, 150 900, 150 920, 120 950, 100
Kpn 1 1050 1050 1050 1050
Pst 1050 1050 1050 1050
Pou 1l 1050 800, 250 750. 300 1050
500, 220. 180, | 700. 500, 250,
Rsal 420, 260, 240, 140 o, o 156 700, 210, 140
Sall 1050 1050 1050 810, 240
NdeII | 370,230.180,180,100 | 550,310,200 | 550,350,180 | -2 31%%’ 210,
Bsiz 1 1050 1050 1050 1050
Xba 1050 800, 230 750. 300 1050




2. Phan tich trinh tu cua doan gien 18S
rDNA
ba su dung 3 chling epn, trong d6 2 chling
thuoc giong Steinernema S-TK10, S-TG10 va
1 chung thudc giong Heterorhabditis H-MP11
cho phan tich trinh tu mot phan cta doan gien
18S rDNA. Doan 18S rDNA nim truGc ving

18S 5.8
ITS1

phién ma (Internal Transcribed Spacer-ITS)
nhu & hinh 2. Pay 1a ving chita cdc gien c6
tinh nang bao ton di truyén cao nén rat c6 1gi
cho cdc phan tich trinh tu dé danh gid va so
sdnh dac trung sai khac vé mat di truyén gitta
céc loai va cling dé xdc dinh chlng loai phat
sinh cta ching [6].

S 26S
ITS2

Hinh 2. So d6 ving phién ma rDNA

Cac doan gien (sequence) cua vung 18S
rDNA dugc can chinh (alignment) béng
Chromas 1.45 va sap x€p bang chuong trinh
ClustalX 1.64 cung v6i doan gien 18S rDNA

94

77

83

95

H.
100

59

92

65

cta cdc loai khac thudc 2 giong Steinernema va
Heterorhabditis thu thap tr GenBank va phan
tich bang chuong trinh PAUP (4.0 beta version)
[11].

Meloidogyne chitwoodi
S. intermedium
S. bicornutum

S. neocurtilae
S. monticolum

5 100 S. feltiae
—_I: S. oregonense
{ S. carpocasae

S. scapterisci

S. glaseri

—: S. thanhi
S. loci

9 —— H. hawaiiensis

H. indica

MPI1

H. zealandica

H. marelatus

72 H. downesi

{ H. megidis
L: H. argentinensis

H. bacteriophora

Hinh 3. M6i quan hé di truyén cta S. loci, S. thanhi va H. MP11 tai Viét Nam véi 11 loai thuoc
giong Steinernema va 9 loai thuoc giong Heterorhabditis bang két qua so sanh trinh tu cia doan
gien 18S-rDNA



So sanh két qua phan tich trinh tu cla
doan 18S rDNA cla hai loai S. thanhi va S.
loci cung véi 11 loai thudc gidng Steinernema
da biét cho thdy cdc loai nay rdt gan nhau
(95%) va c6 quan hé kiéu “chi em” véi loai S.
glaseri (Steiner, 1929) Wouts, Mracek, Gerdin
& Bedding, 1982 (hinh 3). K&t qua phan tich
trinh ty nay ciing phu hop véi nghién cidu vé
hinh théi va phéan tich PCR-RFLP trén day.

V€ mait hinh thai, loai mé6i Heterorhabditis
sp. nov. (chung H-MP11) cua Viét Nam rat
giong vai 2 loai da dugc phat hién trude day &
khu vuc chau A-Thii Binh Duong Ia
Heterorhabditis indica Poinar, Karunakar &
David 1992 va Heterorhabditis hawaiiensis
Gardner, Stock & Kaya, 1994. Tuy nhién, két
qua phan tich doan gien 18S-rDNA cho thay,
mac du cung mic tuong dong va cling mot
nhém nhung loai Heterorhabditis (chung H-
MP11) cua Viét Nam la loai riéng biét (hinh
3). Tuy vay, dé c6 du co s& két luan day la
loai méi, can phan tich trinh tu cta toan bo
vung ITS (ITS1+ITS2) hoac ND4 cua ca 3 loai
nay vi khi so sanh nhiing doan gien dai nhu
vay, s€ thdy ro su sai khiac dac thu hon va cho
két qua s& chudn xac hon.

K&t qua so sanh trinh tu ctia doan gien18S
rDNA cho phép xay dung cay chung loai phat
sinh thé hién m6i quan hé di truyén cua S.
loci, S. thanhi va H. MP11 tai Viét Nam véi
11 loai thudc giong Steinernema va 9 loai
thuoc giong Heterorhabditis. So d6 phat sinh
nay ciling cho thay su khac biét vé quan hé di
truyén cua cédc loai epn thudoc 2 giong
Steinernema va Heterorhabditis so v6i loai
Meloidogyne chitwoodi Golden, O’ Bannon,
Santo & Finley, 1980.

1. KET LUAN

Lan dau tién & Viét Nam, cdac ky thuat
phan tt DNA (PCR-RFLP va Sequencing) da
dugc dp dung thanh cong dé phan loai nhom
tuyén trung epn. Pay la mot trong nhiing
nhém tuyén trung quan trong nhung ciing rat
kho phan loai vé mat hinh théi, vi hau hét cic
loai trong nhém nay vira mang tinh déng hinh
cao ¢ giai doan truong thanh & cung mot thé
hé nhung ching ciing rat di hinh & cac th€ hé
kh4c nhau trong cung mot loai.
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Trén co s& nghién ctru hinh thai va dac trung
phan tor DNA, da xac dinh 3 loai tuyén trung
epn cta Viét Nam 1a Steinernema sangi, S. loci
va S. thanhi. Su sai khac DNA la co s& viing
chéc cho phan loai tuyén tring, dic biét doi véi
cac nhom vira biéu hién déng hinh vira di hinh &
céc pha phét trién khéc nhau nhu nhém epn.

Két qua phan tich DNA, khong nhitng cho
phép dinh loai chinh xac loai tuyén trung ma
budc dau ciing da chi ra quan hé tién héa vé mat
di truyén cua 3 loai tuyén tring & Viét Nam (S.
loci, S. thanhi va Heterorhabditis sp.) v6i cac
loai epn khac trén thé gidi.
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APPLICATION OF DNA TECHNIQUES FOR THE IDENTIFICATION OF
TWO ENTOMOPATHOGENIC NEMATODE GENERA STEINERNEMA AND
HETERORHABDITIS FROM VIETNAM

NGUYEN NGOC CHAU, PHAN KE LONG

SUMMARY

Entomopathogenic nematodes (epn), e.g. Steinernema Travassos, 1927 and Heterorhabditis Poinar, 1975
belong to one of the most important groups among biological agents. Their morphological identification to
species level is very difficult. Since they are often homomorphic in the adult stage of the first generation, but
they are strongly polymorphic and variable among different generations that are usually occurred even in the
same species. Therefore, the molecular techniques have become useful tools for the identification and
taxonomy of these nematodes.

The DNA techniques such as polymerise chain reaction (PCR), restriction fragment length polymorphism
(RFLP) and sequencing have been employed for the molecular characterization of entomopathogenic
nematode isolates collected from Vietnam. Based on the morphological diagnoses, morphometrics and genetic
analyses of 18S-rDNA of collected isolates from Vietnam were revealed 7 species of two genera Steinernema
and Heterorhabditis so far. Of these, four species viz. Steinernema tami Pham et al., 2000, S. sangi Phan et al.,
2001, S. loci Phan et al., 2001, and S. thanhi Phan et al., 2001 were described as new species for science.

The results of the rDNA digestion with seventeen endoenzymes, e.g. Alu I, Mva 1, Dde 1, EcoR 1, Hae 111,
Cfo 1, Hind 111, Hinf 1, Msp 1, Kpn 1, Pst, Pvu 1, Rsa 1, Sal 1, Nde 11, Bsiz 1 and Xba 1 RFLP shown a
significant difference in RFLP pattern between three isolates S-TK10, S-TG10, S-TX1 and that of S. Kraussei
(Steiner, 1923) Travassos, 1927. Apparently, the complete differences which were occurred in six RFLP
patterns digested by seven enzymes Alu I, Dde 1, Cfo 1, Hinf 1, Msp 1, Rsa 1, Nde 1I1. were not only by the band
number but are also by the size (bp) of the DNA fragment lengths, inspite of five other enzymes were not
digested any more. These might be documented the genetic similarly within the S. kraussei group. Along with
some morphological characters and morphometrics, these genetic characterizations were strongly support to
reveal three new species of three correspondent isolates.

Based on the sequencing of 18S according ITS (Internal Transcribed Spacer) of DNA ribosome, the paper
gives also the phylogenic tree that shown the related relationship and degree of genetic distance of species
among each genus of Steinernema and Heterorhabditis and that were also significantly distinguished to
Meloidogyne chitwoodi Golden, O’ Bannon, Santo & Finley, 1980.

Ngay nhdn bai: 1-10-2004
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