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Tuyén tring ky sinh giy bénh c6n tring (Entomopathogenic nematodes - EPN) thugc hai
giéng Steinernema va Heterorhabditis hién dugc sit dung nhu mét tac nhin phong trir sinh hoc
siu hai rit c6 hiéu qua trén thé gidi. Co ché giy bénh ctia EPN 12 nhdr vio vi khudin cdng sinh
(VKCS) (Xenorhabdus & Steinernema va Photorhabdus & Heterorhabditis) ma 4u tring cila
chiung mang theo trong rudt. Khi thAm nhdp vao vit chii qua miéng, hau mén, tuyén to hodc noi
c6 16p cutin mong, 4u trang gidi phong VKCS vao xoang mau cia vit chi. O ddy, céc vi khuan
nay nhan l&n nhanh chéng va tao ra ddc t6 giét chét vit chi trong vong 48h [2, 7].

Ngoai lgi ich trong phong trir sinh hoc siu hai, hién nay cac nha khoa hoc trén thé gidi dang
quan tim dén {mg dung cac VKCS ciia EPN trong y dugc. Khoang 30 nam trudc, Dutky [1] 3
phat hién ra tinh khang sinh cua vi khuan Xenorbabdus nematophilus cong sinh véi Steinernema
feltiage. Cho dén nay, ngudi ta da biét ring khong chi VKCS véi EPN c6 tinh khang sinh ma
nhirng dge t8 do ching sinh ra trong qué trinh trao ddi chat cling c6 kha nang diét khuin, diét
ném, chéng loét va diét sdu [9].

EPN di duge thu thip va md ta trén 37 qubc gia. J Viét Nam, EPN d3 duogc nghién ciru tir
nam 1997 va d3 thu thdp dugc hon 50 ching & 13 tinh [10] trong d6 c6 14 chl’mg cd cac dic
diém hinh thai gidng v&i cac loai thubc nhém “feltiae-kraussei-oregonense”. Trong d6 c6 3
ching S. robustispiculum va 5 ching S. sangi [3, 4, 3, 6]. Trong bai bao nay, ching 161 m6 ta

mot s6 dac diém hinh thai va thong tin di truyén trén c6 s& giai ma viung ITS ctia cac chung cOn
lai (bang 1).

1. PHUONG PHAP NGHIEN CUU
1. Tuyén trung .

Cac miu dit dugc thu thap chi yeu tir rirng ty nhién cua cac Vudn Qube gia, Khu Bao tbn.
Tuyén trung duoc phan ldp tir dit bing phucmg phap bdy mdi Galleria mellonella. Au tring

cam nhiém dugc thu tir xic G. mellonella bang White trap [10] sau d6 duge lam sach vi bao
quan trong tu dinh &n ¢ nhiét dd 5-10°C.

2. Chuén bi miu vit cho quan st dwéi kinh hién vi quang hoc

EPN dugc nudi in-vivo bing u tring G. mellonella. Thé hé thir nhit cha EPN duge thu
bang cach md xac G. mellonella sau khi chét tir 3-5 ngdy. Au tring cim nhim thu tir White trap
trong vong 1 tuin ké tir khi chiing bét diu giai phéng ra khoi xéac ciia G. mellonella [3).

Tuyén tring dugc c¢é dinh bing dung djch formalin 4% nong (50-60°C) va giir trong dung
dich nay t6i thiéu 48 gid, lam trong bing lacto-phenol sau d6 1én tiéu ban cb dinh [3]. Tét ca sé
do ciia tuyén tring déu sir dung kinh v& trén kinh hién vi Olympus CH 40.
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Bang 1
Céc ching Steinernema thudc nhém “feltiae-kraussei-oregonense”

1T Chiing Dia diém thu miu
1 BM12 Bach M3, Hué
2 HS2 " Huong Som, Ha Tinh
3 TNO Sa Théy, Kon Tum
4 TN38 Sa Théy, Kon Tum
5 D16 Tam Dao, Vinh Phic
6 TD6 Tay Thién Méu, Vinh Phiic

3. Chuén bi méu vét cho nghién ciru sinh hoc phén tir i

DNA téng sb ciia EPN dugc tach tir mét con cai trudng thanh [3] Phan tng PCR nhu sau:
10p! dung dich trén ciing véi 40 ul hén hop phan ang PCR gdm 10x dung dich dém PCR, 1 pl
MgCl,, (25mM), 1 pl hén hgp NTP (10mM cho tirng loai), 0,2 ul (500mM) cho timg loai mdi,
1.5 don vi Tag polymerase va 33,3 pl nuoce cét 2 lan. Cap mdi tong hgp doan ITS theo Vrain et
al. [8]. Chu trinh phan (g PCR theo cic budce: dun nong 92°C trong 2 phit, 35 chu ky cta 92°C
trong 30 gidly, 54°C trong 30 gidy va 72°C trong 2 phut va tiép tuc & 72°C trong 10 phiit, Sau khj
phan tmg két thic, dién di 5 u! sin phim PCR trén agarose gel 1% @é kiém tra, phin con lai bao
quén & -20 °C.

Tinh sach DNA va giai mi: Cac san phém PCR dugc tinh sach bi’mg QlAquick Gel
Extraxtion Kit (GmbH Qiagen, Hilden, Germany). Giai ma ciac doan DNA bing BigDye
Terminator Cycle Sequencing Ready Reaction Kit (PE Applied Biosystem, USA) va doc trinh
tur trén may ABI PRISM 310 Genetic Analyzer (PE Applied Biosystem, USA).

Phén tich két qua: so sanh két qua giai ma ving ITS cia cac ching EPN cia Viét Nam vdéi
c4c loai EPN clng nhém va 1 lodi ngoai nhém bang phin mém ClustalX 1.81. Xay dung cay
phat sinh ching loai va phan tich két qua bing phin mém PAUP 4.0.

1. KET QUA NGHIEN CU'U

V& hinh thai, cac ching Steinernema nay c6 chung cac dic diém cia céc loai Steinernema
trong nhom “feltiae-kraussei-oregonense” nhu chiéu dai trung binh cta Au tring cam nhiém tir
600-900 pm, dudmg bén ciia du tring cAm nhiém cé 8 dudmg, hai dudng gin bién va hai dudng
& giira kém phat trién; sir ¢6 mit cia mucron, chidu dai va hinh dang cia gai sinh duc & con duc
thé hé thir nhit. Cac chimg nay rat kho phén biét v6i nhau bai ching kha gidng nhau vé hinh
thai va chi c6 mot chut sai khac vé& s& do nhu chiéu dai Au tring cam nhiém, vi tri 16 d6 thuc
quan, chidu dai thuc quan; chidu dai con duc thé hé thir nhét, chiéu dai gai sinh duc va tro gai
sinh duc (bang 2).
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Bang 2

So sanh s6 do 4u tring cim nhiém va con dyc thé hé thir nhit ciia cic ching
Steinernema thujc nhom “feltlae-kraussel oregonense” ciia Viét Nam (don vj um, * chiéu
dai tir ddu dén 1§ d6 thue quan, ** chiéu rong & hiu méon)

Au triing cim nhiém
8. sangi S. robustispiculum | Steinermnema sp.1 |Steinernema sp.2 |Steinernema sp.3 |Steinernema spA
n 20 20 20 20 20 20
Chiu dai 753 712 684 648 656 734
(704-784)  [(642-778) (502-780) (583-691) (599-742) (646-797)
Chidurong (35 28 30 29 31 33
(30-40) (26-35) (25-32) (25-34) (26-34) (26-40)
EP* 51 56 52 49 51 49
(46-54) (50-68) (46-55) (45-57) {48-36) (30-56)
Thye quan 127 120 116 103 117 113
(120-138)  |(115-152) (111-125) | }97-112) (109-124) (101-122)
Budi 82 75 63 63 66 67
(76-89) (68-92) (58-70) (56-70) (60-72) (60-72)
ABW** 18 16 16 16 16 16
(17-19) (14-18) (15-17) (14-17) (14-21) (14-19)
Con duc thé h§ thir nhit
n 20 20 20 20 20 20
Chigu dai 1674 1433 1560 1427 1743 1364
(1440-2325) |(1320-1665) (1305-1980) (1215-1575) (1590-1935) (1155-1560)
Chidurong  [159 127 162 153 167 86
(120-225)  1(105-150) (135-225) (135-195) (135-190) (75-105)
Ep* 82 - 96 83 87 98 70
(67-99) (89-104) (72-105) (74-99) (59-116) {62-78)
Thyc quan 166 173 167 155 181 145
(150-221)  }(162-186) (144-201) (144-168) (170-192) (137-155)
Bubi 32 . 29 29 31 40 28
(27-42) (23-33) (24-36) (21-36) (33-53) (23-35)
ABW** 43 B 46 - 42 44 49 36
(40-50) (39-56) (38-48) (39-50) (42-59) (33-39)
Gai sinh duc |63 58 |58 57 67 60
(58-80) (51-65) (51-65) (50-63) (62-74) (56-66)
Trg gai sinh(40 41 46 46 49 42
dyc  |(34-46) (36-44) (36-51) (38-53) (44-32) (35-48)

Tuy nhién cac chiing nay c¢6 thé phin biét véi nhau b?mg chiéu dai va thong tin di trayén
clia doan ITS. Poan ITS clia cic ching TN38 va TN9 c6 cing chiéu dai (725 bp) va khong co
sai khic nén c6 thé 14 1 loai, Steinernema sp. 4; cic ching TD6 va TD16 (Steinernema sp.1)
ciing tuong tu nhur vy (chneu dai doan ITS 12 809 bp va khong cé sai khac) nén ching t6i chi st
dyng thdng tin di truyén ciia 1 ching cua cac foai nay trong cac phén tich tiép theo. Ty Ié sai
khic vé théng tin di truyén trén doan ITS gura cac lodi dao dfng tir 4,3 - 28,8%. Loai
Steinernema sp.4 ¢6 sai khac nhod nhét dbi voi S sangi (41 nucleotid) va 16n nhit dbi véi
Steinernema sp.1 (177 nucleotide); loai Steinernema sp.l cé sai khac nho nhat dbi véi loai
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Steinernema sp.3 (98 nucleotide) va 16n nhat ddi véi S. kraussei (211 nucleotide); chiing
Steinernema sp.3 c6 sai khic nhé nhit di véi S. silvaticum (182 nucleotide) va 16n nhét déi voi
S. kraussei (200 nucleotide); loai Steinernema sp.2 ¢6 sai khiac nhd nhit d6i v6i Steinernema
sp.3 va lon nhit dbi v&i S. kraussei (194 nucleotide) (bang 3).

Bang 3
Ty I8 sai khéc (s6 trén), sai khac trung binh (s6 dwéi) thong tin di truyén va chiéu dai doan
ITS ciia cac loai trong nhom “feltiae-kraussei-oregonense”

Chiéu
TT Loai EPN 1| 2] 374|576, 78791011 12]13)14] dai
' = (bp)
1 | Steinernema sp.4 - 167254 25 1 24 J143) 1480 12 | 127] 136124} 24 | 237] 24 | 725
2 | S sangi 43 | - | 24 1243 234) 154148 122] 1221361221 255] 25 } 25 | 720
3 | Steinernema sp.1 177168 - |125] 96 12871296|257(254|28.7 266|292 (288296 809
4 | Steinernemasp2 | 17411695 98 1 - 3 12 | 27 | 28 | 24902631283 | 26 |279(279| 282 814
5 | Sweinememasp3 | 165]160% 75 L 95 | - [267]276(245(259{27.5 (261272 27 {272| 793
6 | S silvaticum 1005108 199 | 187 [ 182 | - | 43 (108 119122111 23.7] 2331 225] 725
7 | 8. kravssei 6] 105] 211 [200] 1941 31 7 - [113j127] 128 116} 2492421236 746
8 | S jollien 84 | 85 J 176 | 170 1671 75 80 | - (105 89 | 69 | 208 | 2011197 710
9 | § oregonense 89 | 85 1175 821774 83 L 90 | 730 - | 11.8] 94 | 2471247233 720
10 | 8 jeltiae 9519512000 199: 191 85 | 91 | 62 | 83 | - | 58 {243] 24 [ 236 728
11 | S weiseri 87 185 big3 (1815180 77 | 82 [ 48 [ 66 { 41 | - |22671222(214| T17
12 | S robustispiculwn | 1495 157 [ 188 { 177 { 172 { 146 | 158 | 127 | 154 | 152 } 140) - }272) 45| 667
13 | S ashivense 146 {154 184 [ 176 | 170 ] 143 ] 153 1 122 152 149 | 137§ 18 | - | 59| 66l
14 | S. monticolum 1481154 190 | 178 | 170 138 ] 149 | 120 | 145 | 147 | 132 30 | 39 ] - | 664

8. feitiae

S. weiseri

8 felt S weisert 78 £ jollied

S. oregonense

8. ashiuense 94

5. robustispicwlumN g oo n e ntum

0

Steinernema sp. 2

Stetnernema sp. 1

Stetnernema sp. 3

S. robustispiculum
18 L

29

8. avhivense

S. monticolum

TE )

S. oregonense

S. kraussei

S, sangi

8. harii

§. silvaticum

Steinernema sp. 4

Steinernema sp. 3

Steinernema sp. 1

Steinernema sp. 2

Hinh 2: Cay phat sinh ching loai cda cdc chiing Steinernema nhom “feltiae-kraussei-

oregonense” cia Viét Nam trén co s& phén tich doan ITS

A: mét cla 3 cdy Maximum parsimony (tree length = 781). B: mét ciy duy nhit Maximum likelihood
(DNA model = GTR + G + I, -In L = 5222.53464)
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Két qua phan tich dir li€éu giai ma vung ITS cia 4 ching Steinernema cia Viét Nam véi 10
loai trong nhém “feltiae-kraussei-oregonense” bang phuong phap Maximum parsimony (MP)
thu duge 3 cay phat sinh ching loai (hinh 2 A), va ciing véi 1 loai ngoai nhém (S. karii) bang
phwong phap Maximum likelihood (ML) thu dugc duy nhit 1 cdy (hinh 2 B). Trong ca hai cdy
MP va ML, cac chiung Steinernema clia Viét Nam ludn tao thanh cac nhanh riéng biét va cé
quan hé gan giii voi nhau: lodi Steinernema sp.4 c6 quan hé gin giii véi S. sangi (boostrap
100%); cac chiing Steinernema sp.1, Steinernema sp.2 va Steinernema sp.3 cing chung 1 nhanh
vt bootstrap 100%.

Il KET LUAN .

Dua trén céc dic diém vé hinh thai va thong tin di truyén trén doan ITS, 6 ching tuyén
triung trong nhém “feltiae-kraussei-oregonense” cia Viét Nam c6 thé 1a 4 loai m&i: Steinernema
sp.1 (TD6 + TD16), Steinernema sp.2 (BM12), Steinernema sp.3 (HS2), Steinernema sp.4 (TN9
+ TN38). Do kich thude clia ching nhd nén khé quan sat duge toan bd cic dic diém hinh thai
bing kinh hién vi quang hoc nén trong cc nghién ctru tiép theo can sir dung kinh hién vi dién tir
quét (SEM) dé bd sung thém mét sb dac diém hinh thai cia Au triing cdm nhidm va con dyc thé
hé thir nhit. Ngoai ra ciing cin bd sung thém céc sb do cia con duc vi con c4j thé hé thir hai dé
c6 da dan liéu md ta loai méi cho khoa hoc.
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MORPHOMETRIC AND MOLECULAR CHARACTERISATION
OF VIETNAMESE ENTOMOPATHOGENIC NEMATODES
IN THE “FELTIAE-KRAUSSEI-OREGONENSE™ GROUP

Phan Ke Long, Nguyen Ngoc Chau, Maurice Moens

SUMMARY

The six isolates of Vietnamese entomopathogenic nematodes in the “feltiae-kraussei-oregonense”
group can be separated into four species on the basis of minor differences in their morphometrics, but
especially because of the difference in the ITS sequences. The lengths of the ITS region of these species
are diagnostic and show high variation among species in the group. The pairwise divergence between
species in the group ranged from 4.3-28.8%. In the MP and ML trees, Steinernerna sp.4 appears as the
sister 1o 5. sangi with high bootstrap supported {100%). Steinemema sp.1, Steinernema sp.2 and
Steinernema sp.3 cluster together with a high bootstrap value (100%).
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