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SUMMARY

Sequence analysis of S10 segment of virus isolates causing black-streaked
dwarf disease on rice in Viethnam

A total of 13 typical black-streaked dwarf rice disease samples representing ecological zones in
Vietnam were subjected for viral total dsRNA isolation using cellulose CF11 column. Analysis of
extracted dsRNAs revealed 7 linear segments, which were similar to the electrophoretic profile of
Southern black-streaked dwarf virus (SRBSDV). RT-PCR using primer pairs matched to both 3’
and 5 ends sequence of S10 segment of China isolates (EU523360, EU784840) resulted in
amplification of S10 segment cDNA products. RT-PCR products were cloned into pJET1.2 vector
using CloneJET™ PCR Cloning Kit and the complete nucleotide sequence of S10 segments were
obtained by automatic sequencer. Blast searches indicated that these S10 segments shares 98 -
99% nucleotide identities with S10 sequence of SRBSDV in Genebank (EU784840.1). Using
BioEdit, Blast, Clustal2.1, MEGAS5.1 softwares for phylogenetic trees based on Vietham and China
S10 nucleotide sequences showed that the viral isolates of Vietnam and China are divided at least
into three distinct groups with boostrap value of 99%. Among Vietnamese isolates, group 1
consists of 4 samples collected in the Red River Delta (Nam Dinh, Ninh Binh, Thai Binh) and 2
samples collected in the northern mountainous provinces (Son La, Lao Cai); group 2 consists of 4
samples collected in central region (Quang Tri, Hue), 1 sample collected in Son La and 1 sample
collected in the Thai Binh; Group 3 consists of only one sample collected in Nghe An.
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I. DAT VAN DE Virus LSDPN ¢6 tén khoa hoc la
Vi i d h N Southern rice black-streaked dwarf virus,
LSDII,";S 4 un ;‘-’F h.Fnl‘AP (ffm% aM  GRBSD), 1a 1 thanh vién méi cua chi
(V ) u.(,)rc’p a‘t IQD‘A an , au tl‘fn \jao Fijivirus (nhom 2), ho Reoviridae. H¢ gen
nam 2008 tai cac vung trong lua thudc tinh virus c6 kich thuéc ~29kb, gdm 10 phan
Quang Dong va ddo Hai Nam, phia Nam g5,y RNA soi doi c6 kich thude tir 1,8 dén
Trung Quoc (Zhang e al., 2008). Tai Vi€t 4 5k va quoe dat tén theo thit tw tir S1 dén
Nam, virus nay Ada gdy d{Ch ‘E)e;nh 11’1a hgn S10 theo kich thudc tang dan (Zhang et al.,
soc den tai Nghc An va cac ;tmh Pl}la Bac 2008; Zhou et al., 2008), trong d6 phan doan

trong vu Mua 2009 véi tong dién tich gjq mang gen ma hoa protein vo cia virus.
nhiém bénh 1én téi trén 13.000ha, trong do N 3 A e .,
Nghién ctru nay nham muc ti€u danh gia

h?n 8.0(30ha£b1 benl‘l ra.tA nang ‘va c6 kha dic diém phéan tu/di truyén/da dang ctia phan
nang mat trang (Ha Viet Cuong ef al, 405 7§10 cua virus LSDPN tai Viét Nam.
2009; Ngo Vinh Vien ef al., 2009). Tinh  ppay goan 10, kich thuée khodng 1.8 kb,
dén vu Mia nam 2010, benh lun soc den dd .o oen ma hoa cho 1 protein hinh thanh
va van phit sinh gdy hai trén 5 ving sinh 14, v4'ban ngoai cuia phan tir virus (Milne et
thai trong la tai 28 tinh/thanh tr mién )" 5005) Protein lop vo ngoai quy dinh tinh
Trung tro ra voi tong dién tich bi nhiem 13 450 higy vector nhu da duge chimg minh déi
24.000ha, trong d6 dién tich phai nho tia la g Rice dwarf virus (RDV, mot reovirus)
9.000ha va phai tiéu huy 1a 1.700ha. (Hogenhout et al., 2008).
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I VAT LIEU VA PHUONG PHAP
NGHIEN CUU

1. Vat liéu nghién clru

Cac mau lua co triéu chirng nhiém bénh
LSP dién hinh duge thu thap tai cac tinh
phia Bic nhu: Thai Binh, Nam Dinh, Ninh
Binh, Son La, Lao Cai... va cac tinh Bac
Trung bo, duyén hai mién Trung nhu:
Thanh Hoéa, Nghé An, Ha Tinh, Quang
Binh, Quang Tri, Hué...

Cac kit nhan dong, cac kit tinh sach
DNA, céc kit tong hop cDNA, cac hoa chat
va dung cu tiéu hao... phuc vu nghién ctru.

2. Phwong phap nghién ctru

Tdch chiét genome ciia virus: Str dung
phuong phép tdch dsRNA cua Dodds et al.,
(1984) c6 cai tién.

Téng hop cDNA: Phan tng téng hop
cDNA phén doan S10 dugc thuc hién theo
huéng dan ctia bo kit Reverse Transcriptase:
Kit Super Script III (Invitrogen).

Hai cip mdi st dung cho phan ng tong
hop nhén toan by phan doan S10 ¢6 trinh tu
nhu bang 1.

Bang 1. Trinh ty mdi sir dung dé nhan phan doan gen S10 ciia virus LSDPN

Cap moi Tén moi Trinh tw méi (5°-3’)
] S10-Fw AAGTTTTTTTCCTCATCCATAATGG
S10-Rv GACAATAGCTGAATTTCCCCCTAG
) SR-S10-F3 AAGTTTTTTTCCTCATCCATAATGGCTGAC
SR-S10-R3 GACATCAGCTGCTTTCCCCCTA

Phan ung PCR: Phan ung PCR nhén
phan doan S10 duoc tién hanh trén may chu
ky nhiét GeneAmp® PCR System 9700, sur
dung cap mdi dic hiéu. Phan ung dugc thuc
hién véi chu trinh nhiét nhu sau: 94°C - 5
phut; (94°C/30s; 55°C/30s; 72°C/30s) x 30
chu ky; 72°C/7 pht.

San pham PCR dugc kiém tra bing
dién di trén gel agarose 1%, sau do duogc
tinh sach bang bo kit GenJET™ Gel
Extraction va dugc giir & -20°C phuc vu cho
cac thi nghiém tiép theo.

Nhan dong va xdc dinh trinh tw: San
phim PCR duoc gin vao vector nhan dong
pJET1.2 hodc pTZ57 nho b kit nhan dong
CloneJET™ PCR Cloning Kit va
InsTAclone PCR Cloning Kit (Thermo
Scientific). Cac mau plasmid ti to hop thu
duogc sau d6 dugce gui di giai trinh tu gen.

Phén tich trinh tw: St dung cac phan
mém BioEdit, Blast, Clustal2.1, MEGAS.1
dé so sanh va phan tich trinh ty gen cua cac
phan doan S10 thu duogc.

I1I. KET QUA VA THAO LUAN
1. Phan lap hé gen cua virus LSDPN

Cac mau lua bénh dai dién cho cac
vung sinh thai khac nhau dugc sir dung de
phan 1ap hé gen cta virus SRBSDV.

Tir 45 mu lba thu thip d3 phan 18p duoc
13 hé genom (dugc ky hi¢u lan luot 1a: 1; 2;
3;4;5;6;7;8; 11; 12; 13; 15; 16). Céc‘mﬁu
phan lap dugc genome ciia SRBSDV déu co
nhimg triéu chimg dac trung cua bénh LSD
nhu: Cy lin, 14 xanh ddm, xodn dau 14, rach
mép 14 va ddc biét c6 nhitng u sip mau trang
dén den chay doc cac duong gan ¢ mt sau 14,
be la hodc cac dot than. D€ kiém tra sain pham
tinh sach genome cua virus, tién hanh dién di
mau trén gel agarose 1%
~ Két qua dién di (mu 12; 13) kiém tra san
pham RNA sgi d6i tinh sach trén gel agrose
1% trong hinh 1B cho ‘théy, h¢ gen cua cac
mau virus thu dugc gom 7 bang, trong do
bang thtr 3 (tinh theo kich thudc giam dén)
bao goém ba phén doan S3, S4, S5 c6 kich
thude twong duong nhau (1an luot 1a 3618bp,
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3618bp va 3167bp) va bang thir 6 bao gém
hai phéan doan S8 va S9 (1928bp va 1900bp)
(hinh 1B). So sanh v¢i hinh anh di¢n di
genome SRBSDV trén agarose ctia Zhou et
al. (2008) cho thay da phan 1ap thanh c6ng hé

gen cia SRBSDV. Day chinh la nguyén li¢u
ban dau cho cac nghién ciru tiép theo. Cac
mau RNA soi d6i duge bdo quan & -20°C dé
st dung cho cac nghién cttu tiép theo.

B

Hinh 1: Cay lua nhzem bénh (A:-madu 13- Lao Cai) va dnh dién di agarose 1% bé gen

tinh chiét ciia virus LSPPN (B:

2. Phan lap phan doan S10 cula virus
LSDbPN

Sau khi thu dugc hé gen RNA s¢i doi
cta cac chung virus LSPPN, di tién hanh
thyc hién phan Gtng RT-PCR, st dyng céc
cdp moi dic hiéu nham phan lap toan bd
phan doan S10 cua cac chung virus.

Két qua dién di da thu duoc 1 bing
DNA dac hiéu co6 kich thudéc khoang

12-Thdi Binh 2; 13: Lao Cai)

1800bp, twong g voi kich thudge 1i thuyet
ctia phan doan S10 (hinh 2). Két qua nay
ching to da phan lap thanh cong phan
doan S10 ctia SRBSDV tir cac mau laa bi
bénh LSD thu thép tu cac vung sinh thai
khac nhau.

Phan doan S10 tinh sach dugc bao quan
& -20°C dé str dung cho nghién ctru dong
hoa sau nay.

— — — —— — T ——

Hinh 2: Dién di kiém tra phan itng PCR nhdn doan S10. (-): Déi chirng dm,
M: Marker 1kb (Fermentas), 1-10: Phdn doan S10 cua cac chung virus LSDPN
(1: Hué 1; 2: Ninh Binh 1; 3: Ninh Binh 2; 4: Son La 1; 5: Son La 2; 6: Thdi Binh I;
7: Thai Binh 2; 8: Lao Cai; 9: Nghé An; 10: Nam Dinh)

3. Dong héa phén doan $10 cua virus
LSDPN & moét so vung cua Viét Nam
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bién nap (E. coli chung DHS5a hodc XL1
Blue) dugc kiém tra su cO mat cua cac
vector tai t6 hop dung bang colony-PCR
dung moi vector hodc moi dic hiéu virus.
Tiép theo, cac dong vi khuan bién nap mang
vector dung dugc tinh chiét. Céc vector téi to
hop tinh chiét duoc klem tra lai bang
enzyme cit gidi han (Bgl ddi voi pJ etT1.2 va
EcoRI/BamHI d6i voi pTZS7) Péi i
vector pJetT1.2 tai to h0’p, cat bang enzyme
gioi han Bgl II tao hai san pham mot san
phiam c6 kich thuéc xdp xi 3kb (twong

duong véi kich thude cia vector pJET1.2
(2974bp)) va mot san pham co kich thudc
khoang 1,8 kb, twong dwong v&i phan doan
S10 cua virus LSDPN (Hmh 3). Kiém tra
bang EcoRI/BamHI ddi véi vector tai to hop
pTZ57 ciing cho két qua tuong tu.

Két qua dong héa di thu duoc cic
vector tai to hop mang toan bo phan doan
S10 cta 13 chung virus thu thap tai cac
vung sinh thai cia Vi¢t Nam.

Hinh 3: Két qua dong héa phan doan S10 vao vector nhéin dong pJETI.
A) Khuan lac vi khuan DH5a trén méi trwong LB/Ampicillin.
B) Kiém tra san pham clony-PCR: giéng 12, doi chimg am; giéng 6, Marker 1kb
(Fermentas); giéng 1- 5 va 7- 11, clony-PCR cdc khudn lac.

C) Kiém tra vector tdi 16 hop bang enzyme cdt gici han Bgl II: 1, Vector tdi t6 hop
pJETI1.2-S10 duoc cdt giGi han véi enzyme Bgl IT; 2, Vector tdi t6 hop pJETI.2-S10
(khéng cat gidi han); 3, Vector doi chitng dwoc cdt gidi han véi enzyme Bgl II; 4, Vector
doi chimg (khéng cdt giGi han); M, Marker 1kb (Fermentas)

4. Giai trinh tw phan doan S10

Mau plasmid tai t6 hop sau khi tinh sach duoc mang giai trinh ty
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A"% Applied VDTNN_E_pJET1.2R.ab1 KB140 KBbep
A Biosystems ADT11_0404 KB_3100_POP4_BDTv3.moks
Signal: G123 A:162 T:187 C:118 AvgSig: 147 C#:9 W:ES Plate Name:110526_TTT TS:37 CRL:S60 QV20+:983
boe oo o —aBa B ae B B0 alavna e BN DR RN DR Ran RRRRRRRRRN. o DERDNEREN. s
CTG GATTTT GTAG GAGATCT TCTAGAAAGATAAGT TTTTTTCCT CATCCATAATGGCT GACATAAGACTT G ACATAG CG
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CACTTCAACTCTCTTTTTCACGAATCAAACAT TGT CAAATCACCCCACATCGCGTGCATCT CAAACTACTGTTAAT TTATACATT
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Hinh 4: San pham gidi trinh tw phan doan S10 ciia virus LSPPN (méu 8)

Két qua cho thdy da giai trinh ty thanh  ngan hang gen c¢6 quan hé tuong ddong véi

cong phan doan S10 ching virus LSDPN  trinh ty phan doan S10 cac ching virus
phan 1ap tir mau laa s6 8 (hinh 4) va cac  LSPPN Viét Nam. Két qua cho thdy ca 13
mau khac thu thdp tai cic vung sinh thai trinh tu déu tring khdp voi phan doan S10
khac nhau & Viét Nam. St dung cong cu ctua ching virus LSPPN sin cé trén
tim kiém tryc tuyén BLAST trén NCBI dé  GenBank (EU784840.1) v&i miic dong nhat
tim cac trinh ty S10 ciia chung virus trong  nucleotide xap xi 98-99% (bang 2).

Bang 2. Két gué so sanh t’rinh tu phan ﬁoan S10 ctia 13 mau virus Viét Nam
véi mau Trung Quoc da cong bo trén GeneBank (EU784840.1)

Ky higu mdu | Ving ldy méu 86 Nu Murc dd sai khac so véi trinh tw cong bé trén
; giai dwoc GeneBank (EU784840.1) (%)
1 Quéng Tri 1 1797 1,67
2 Quang Trj 2 1797 1,56
3 Hué 1 1797 1,95
4 Hué 2 1797 1,73
5 Ninh Binh 1 1798 0,44
6 Ninh Binh 2 1798 1,00
7 SonlLa1 1798 0,56
8 SonlLa2 1798 1,89
11 Thai Binh 1 1797 2,00
12 Thai Binh 2 1798 0,61
13 Lao Cai 1798 0,90
15 Nghé An 1798 0,90
16 Nam Dinh 1798 0,50
Phan tich pha hé Viét Nam v6i cic mau virus Trung Qudc.

Vi hién nay virus LSDPN mai chi phat
hién tai Viét Nam va Trung Quoc nén da
phan tich moi quan hé cua cac mau virus
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mau virus Trung Qudc sin co trén GenBank
(Hinh 5).

Phan tich pha hé cho thiy cic miu Viét
Nam, cing véi cac miu Trung Qudc da
hinh thanh 3 nhém rd rét véi gia tri thong
ké boostrap rat cao (99%). Xét cac mau
Viét Nam, nhom 1 gém 4 mau thu thap tai
ddng bang song Hong (Nam Dinh, Ninh
Binh, Thai Binh) va 2 mau thu tai mién nui
phia Béc (Son La, Lao Cai). Nhém 2 gdm 4
mau thu tai mién Trung (Quang Tri, Hué), 1
mau thu tai Son La va 1 miu thu tai Thai
Binh. Riéng mot mau thu tai Nghé An hinh
thanh mot nhanh riéng biét.

Méi quan hé ciia cac mau virus trén ciy
cling nhu so sanh d6 dai canh cho thy cac

54 | SRBSDV-S10-EU784840

phén doan S10 cta Viét Nam cling nhu cua
Trung Qudc khong hoan toan dong nhit,
phan anh dang két qua so sanh trinh ty nhu
trinh bay & Bang 2.

Mac du gbm it nhét 3 cum pha hé nhung
sy xuét hién xen k€ cua céac mau Viét Nam va
Trung Quoc trén cdy cho thiy chung 1a mot
quan thé virus duy nhat, phan anh sy xuat
hién bénh trong cung khu vye dia ly, thu’(mg
tai cung thoi dlem do sy di cu cua vector ry
lung trang tir mién Bac va mién Trung Viét
Nam sang Trung Qudc va nguoc lai.

Két qua so sanh trinh tu va phan tich
pha hé cung cho thdy méi chan doan virus
LSPPN can phai duoc thiét ké can than,
dugc chon lya trén cac vung bao thu cao
cua phan doan S10.

SRBSDV-S10-HM585270

k]

@ NamDinh
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P
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Hinh 5: Cdy pha hé dya trén toan bo phan dogn S10 cho thdr'y ngéi quan hé cua cac mau
virus phan lap tir Viét Nam va Trung Quoc.

Cay duoc xay dung bang phuong phap
MP (maximum parsimony) dung phan mém
MEGAS. Cac s trén mdi nét 1a gia tri
boostrap tinh theo % (1000 lan 13p) va chi
trinh bay cac gia tri > 50%. Mau Viét Nam

dugce chi rd bang chim den. Thanh bar 1a sb
thay thé nucleotide.

IV. KET LUAN

1. DBa phan ldp thanh cong b gen cua
13 mau virus LSDPN thu thap tai mién Bac
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va mién Trung Viét Nam. Pay la vat li¢u
ban dau quan trong cho cic nghién ctru sinh
hoc phan tir cta virus nay.

2. ba phéan lap, dong hoa va giai trinh
tur toan bd phan doan S10 cta 13 mau virus
LSPPN thu tai mién Bic va mién Trung
Viét Nam.

3. So sanh trinh ty va phan tich pha h¢
cho thay phan doan S10 ctia cic mau virus
Viét Nam c6 muc dd déng nhét trinh tu
nucleotide tir 98-99% so v4i nhau va voi
mau virus ctia Trung Qudc.

4. Dya trén phan doan S10, mac du cac
méu virus Viét Nam va Trung Qudc phan
thanh it nhit 3 nhom phan biét, song su
xuit hién xen k& cia cac mau gitta Viét
Nam va Trung Qudc cho thay chung 1a mot
quan thé virus duy nhat trong cung mot khu
vuc dia ly.
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SUMMARY

Evaluate the resistance and susceptibility of the blast with some rice blast
fungus strains isolated in Vietham

Based on characteristics of Pyricularia caused the blast disease on the rice, we had collected and

isolated 12 strains of Pyricularia in the main rice-growing areas of the country. Results determined
resistance and infectivity with several strains of Pyricularia blast on some rice cultivars varieties
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