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DPANH GIA PA DANG DI TRUYEN CAC DONG VIRUS GAY BENH VANG LUN O LUA
TAI CAC TINH PONG BANG SONG CUU LONG
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TOM TAT

Rice Grassy Stunt Virus (RGSV), Rice Ragged Stunt Virus (RRSV) va Rice Tungro Spherical Virus
(RTSV} la ba chung virus thude ho Tenuivirus gy bénh vang lin & 10a (Oryza sativa L.) v6i nhimg dic
diém chung 14 cé cau tgo dang sgi; genome gdm cac sgi RNA am, ludng tinh. Gén day, dich bénh di 13y
lan nhanh va phat trién trén du;n réng & cac tinh ddng bing séng Ciru Long (PBSCL), 1am giam nghiém
trong nang sudt lha. Cac miu 14 lia nhiém bénh vang lon tai mét sb tinh thude khu vire ndy di dugc thu
thap phuc vu nghién ctru tach dong gen va danh gia da dang di truyen clia cac virus gdy bénh. Bé tach
dong gen ma hoa cho protein vo {CP) coa vlrus cac cap mbi duge thiét ké dya trén trinh ty genome cua
cac chiing virus nay trong Ngin hang gen qudc té (GenBank). Trong nghién ciru ndy, ching ti di tach
dong thanh cdng va xac dinh trinh tr gen NCP cia ching RGSV. Tuy nhién, gen CP cda RRSV va
RTSV di khdng tach dong duoc, mét phan c6 thé do ty 1¢ nhidm cua hai chiing virus nay khdng cao, mot
phan c6 thé cip mdi thiet ké khong dic hiéu cho cac dong virus nay. Gen NCP cia cac dong RGSV
gidng nhau tir 97% dén 99 8% & mirc O nucleotide va tir 91,5% dén 99,7% & mirc dd amino acid. Trén cdy
phat sinh ching loai, cic mau RGSYV cua Vigt Nam va cac miu virus trong GenBank thuge vé hai nhém
khac nhau. Ching t5i két ludn ring ching RGSV la ching virus pho bién nhdt gdy hai trén cdy lua tai cac

tinh DPBSCL va diy 13 chiing virus c6 mirc 45 sai khac di truyén thép.

Tir khda: Da dang di truyén. gen CP, lia, RT-PCR. virus lin lia co

MO DAU

Gao 1a ngudn lrong thye gidu chit dinh dutng
cha yéu trén thé gidi, dimg thir ba sau ngd va laa mi
vé san lugng, cung cip trén 20% calories, 15%
protein, cAc chét khodng va chét xo cho con ngudi.
Tir 1990 dén nay, Viét Nam ditng thir 5 trén thé gisi
vé xudt khiu gao va tdng san luong dat khoang 36
triéu tn/nim (FAQ, 2005). Khoang 52% dién tich
lia dugc tréng & dong bing séng Ciru Long
(DBSCL). Tuy nhién, san lugng lua bj giam sut
nghiém trong bai cdc bénh virus do rdy ndu
(Nilaparvata lugens Stal) 12y truyén (Miranda es al.,
2000), dic biét 1a bénh vang lin xdy ra trong thoi
gian gin day. Bénh nay do sy td hop tir mét dén ba
loai virus thudc ho Tenuivirus sau diy gay ra. Virus
lin lia cé (Rice Grassy Stunt Virus- RGSV), virus
lin xodn la (Rice Ragged Stunt Virus- RRSV) va
virus Tungro (Rice Tungro Spherical Virus- RTSV)
(Jones et al., 1991, Shen et al,, 1993; Zhang et al.,
1993; Murphy er af, 1995; Mayo et al, 2000).
Trong mdt sd trudmg hop, cdy lua bi nhim cing mot
lic 2 hodc 3 loai virus nay (Nguyén Vin Dirc
Tién, 2007). Bui lda bj bénh ban dau c6 mau xanh
nhat, sau ngd sang mau vang va cam, Laa hoi xanh

khong déu sau khi cay, 14 hep, hoi ril, 14 c6 mau xanh
d4m hodic mau ri sit. Thoi ky dé nhanh, loa bénh dé
nhiéu nhanh, byi lua lun to, sau d6 s& khd nhu bj
chay rdy. Giai doan trd, lia khong trd duge hoic
béng cho hat lép (Chi cuc Bao vé thuc vét thanh phé
Hé Chi Minh, 2006). Ddu vy hé thu 2007, dich bénh
fai phit trién réng & cdc tinh DBSCL v&i mét d ray
nau rat cao. Do anh hudng cita dich bénh nay trén
cdy loa, nam 2007 Viét Nam dy kién s& giam san
hromg xudt khdu ggo xudng con 4 tridgu tan, giam |
triéu tAn so v&i niim 2006 (Pham Van Du, 2006; Cuc
Bao vé thuc vit, 2007).

Pic diém chung cl0a cac virus thudc ho
Tenuivirus 13 ¢6 ciu tao dang sgi xoén rong 6 - 8 nm;
dai 200 - 2400 nm; genome gf")m cdc sgi RNA dm,
hrdng tinh (nghta 14 téng hop cac protein khic nhau
tir sgi RNA am Iin soi RNA duong). Piu 3’ va 5
ctia mdi sgi RNA b trg cho nhau, nén ¢é kha ning
tao céu tric hinh tron va trinh ty ciia doan b tro nay
tuong déi 6n dinh (Toriyama et al., 1997; Chomchan
et al., 2002). Trong 56 3 ching virus nghién ctru,
RGSV la virus co tan sé xuét hién nhidu nhét va gdy
bénh trén mgt dién tich réng (Pham Vin Du, 2006).
Genome cua RGSV cé 6 sgi RNA trong khi céc
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virus khac trong ho Tenuivirus c6 tir 4 - 5 soi RNA.
Sgi RNAS via RNA6 cia RGSV tuong irng voi soi
RNA3 va RNA4 cia céc virus khic trong ho
Tenuivirus, Sgi RNAS5 cia RGSV dai 2704
nucleotide trong d6 sgi &m RNAS mi hoa protein
21,6 kDA va sgi duong RNAS5 ma hoa protein 35,9
kDa, ciing chinh 1a protein vé (NCP} cia virus (Qu,
Rivera, 1969).

Do dich bénh vang lun va lan xo0én Ia dang pay
hai ning né vé& san luO'né, loa gao cho cac tinh
DBSCL va thong tin vé viéc phan loai cling nhu cau
truc phén tr cila cac ching virus nay con dang rat
thiéu, ching 6 da dat ra nhiém vy cap thiét & thu
thdp cac mau lia nhiém bénh vang lun va lan xoén 14
tai cac dia phuong nim trong danh sach cong bo co
dich tai cac tinh DPBSCL, tach dong va gidi ma trinh
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tir gen md hoa protein vo cia 3 loal RGSV, RRSV va
RTSV vo1 myc ti€u la dédnh gia tinh da dang di
truyén cla cac dong virus géy bénh tal cdc dia
phuong khdc nhau, tir dé6 xay dung chién lwoe cho
vige phong trir cac loai virus nay.

VAT LIEU VA PHUONG PHAP

Vit liéu thye vit

Vit liéu thuc vat sir dung trong nghién ciru 12 14
mau 14 lua nghi nhiém bénh vang lian duoc thu tir 7
tinh dai dién c6 ty 1& nhiém bénh cao & khu vuc
DBSCL (B§ Néng nghiép va Phit trién ndng thén,
2007). Mdi tinh thu mau tai hai dia diém khac nhau
(Bang 1).

Bang 1. Thong tin vé cac mau |4 la nghi nhi&m bénh vang lun.

STT  Tén tinh thu méu Ky hidu STT Tén tinh thu miu Ky hiéu
1 Bac Liéu 1 BL1 8 Sac Trang 2 572
2 Bac Liéu 2 BL2 9 Tién Giang 1 TG1
3 Cén Tho 1 CT1 10 Tién Giang 2 TG2
4 CénTho 2 CT2 11 Tra Vinh 1 V1
5 Péng Thap 1 BT 12 Tra Vinh 2 V2
6 Dong Thap 2 pT2 13 Vinh Long 1 VL1
7 Séc Trang 1 ST1 14 Vinh Long 2 VL2

Héa chit, thiét bj

Cac cap méi ding dé tach dong gen mi hda
protein vo dugc téng hop béi hang Invitrogen (My).
Céac héa chit sinh hoc phén tr va cac thiét bi déu
duge cdc hing nédi neng nhur Fermentas {(Birc),
Qiagen (Duc), invitrogen (M§)... cung cip.

Phuong phap nghién ciru
Thiét ké moi dic hiéu

Khai thac dit liéu trong GenBank dé tim ra tit ca
cac trinh ty gen CP clta RGSV, RRSV va RTSV, Su
dung chuong trinh phdn mém SeqMan/DNAstar dé
so sanh cac trinh tu gen CP cla c¢dc loai virus voi
nhau va lya chon céac vung ¢6 4% bao thu cao nhat
nam gén hai ddu 5° va 3’ cia gen dé thidt ké mbi.

Tdch chiét RNA téng sé
RNA téng sb tir cac mAu 14 lia nghi nhidm bénh
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vang lin dugc tach chiét theo huong din sir dung
hoa chit Trizol Reagents (Invitrogen, My). La loa
(~200 g) duge nghién trong nitrogen thanh bdt min.
B& sung 1 ml Trizol Reagents, dao nhe & nhiét d
phong trong 10 phiit, bd sung 200 ml chloroform :
isoamyl (24:1), dao nhe va ly tim 10.000 vong trong
10 phat. Hut dich ndi, két tia RNA bing isopropanol
va pha loding RNA trong nude khir DEPC 0,01%.

Phin irng RT-PCR

Thanh phin phan {mg RT-PCR (one-step) trong
thé tich 25 ub: 5 ul dém RT- PCR X 10 pg - 5 ug
RNA téng sé (1 ply; 75 pmol mdi loai méi déc higu
(0,75 pul); 1 i 10 mM dNTP mix (10 mM mdi loai
dATP, dGTP, dTTP va dCTP, & pH trung tinh); [ pl
hén hop enzyme (Reverse transcrlptase va Taq
polymerase); 0,2 ul chét trc ché Ribonuclease tai t6
hop RNase OUT™ (40 don vi/ul); Bd sung nude
khir ion, khir tring t6i thé tich 25 pl. Thure hién phan
g RT-PCR theo chu ky nhiét sau: bude 1: 50°C, 30
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phit; bude 2: 95°C, |5 phit; birde 3: 94°C, 30 gidy,
birde 4: 53°C, 30 gidy; budc 5: 72°C, 3 phat; tir burde
3 dén bude 5 lap lai 10 chu ky; buée 6: 94°C, 30
gidy; budc 7: 55°C, 30 gidy; budc 8: 72°C, 5 phut; tir
butc 6 dén budc 8 {ap lai 30 chu ky; buwédc 9: 72°C,
10 phat; buec 10: 4°C, bao quan mAu. Sin phim
PCR duge dién di trén gel agarose 1% trong dém 1X
TAE (Sambrook, Rusell, 2001), nhudm gel trong
dung dich Ethidium bromide va thdi gen bing bé Kit
ciia Qiagen.

Tach dong va xdc dinh trinh tu gen

San phdm PCR dugc giin vao trong vector tach
dong pBT (Phan Trong Hoang et al, 2006) va bién

nap vao té bao kha bién E. coli Top10. Chon loc cic
khudn lac xanh/trang trén méi truong thach LB ¢6 bd
sung 50 mg/l Ampicilin, 0,004% X-gal va 0,1 mM
IPTG. Tach chiét plasmid theo huéng din sir dung
cia Plasmid Extraction Kit (BioNEER, Han Qudc).
Kidm tra sy c6 mit cia DNA tai t6 hop bing phuong
phap colony-PCR vdi cap mdi pUCI8-F1 va puC18- .
R1. Chon cac mau plasmid tai t8 hop cé kich thuéc
nhir mong muén dé tinh sach va xac dinh trinh tu tén
méy ABI PRIMS® 3100 Avant Genetic Analyzer. Sir
dung c&c phdn mém DNAstar, BioEdit va ClustalX dé
s0 sanh céc trinh tur gen va dung ciy phat sinh ching
loai theo phuong phap téi da (Maximum Parsimony
(MP)) trén c& s& cic s6-liéu thu duoc qua so sanh cac
trinh ty gen.

'Bang 2. Trinh tw mdi st dung d& nhan gen CP clia cac chiing virus.

STT Tén moi Trinh tw méi Chiéu dai gen (bp)

1 RGSV-NCP-F 5'- CTATACACTACGCTAAAGGCTI -3' 1021

2 RGSV-NCP-R 5'- GTGTAAGATGGGTAAAGTGCAI -3'

3 RRSV-SP-F 5'- GATAAATCTCGCCATGAAGACI -3 1075

4 RRSV-GP-R 5'- GGTGAGAAGTCCTCATTTCAAI -3

5 RTSV-CP-F1 5- GCTGGTGAGACAGTCATTGI -3 939

6 RTSV-CP-R2 5'- CCTCAATGGTGTGCGATITG! -3

7 RTSV-CP-F2 5- CCTCAATGGTGTGCGATTTGI -3 1174

8 RTSV-CP-R1 5- GCAGTCGGCTCACAACCAAAL -3

KET QUA VA THAO LUAN

Tach dong va xac dinh trinh tu gen CP ciia 3
chiing RGSV, RRSV va RTSV

Hinh 1 la két qua dién di san phdm RT-PCR
nhin gen ma héa NCP cia RGSV véi cip moi duge
thiét ké dac hiéu RGSV-NCP-F vd RGSV-NCP-R
(Bang 2). Cé4c¢ phin doan DNA c6 kich thude nhu du
dodn 1021 bp ¢4 dugc nhén ban thanh céng ¢ cac
méu tir s6 | dén s6 14 tuong (mg véi cac dia phuong
khdc nhau (Bang 1). Trong nghién ciru nay, ching
i ciing da thiét ké va sir cac cip mdi RRSV-SP-
F/RRSV-SP-R @& nhan gen CP ciia RRSV; RTSV-
FI/RTSV-R2 vi& RTSV-F2/RTSV-R1 @dé nhin gen
CP ciia RTSV. Tuy nhién, ching t6i da khong thu
dugc cac gen nhu mong mudn. Nghién citu cia Tién
st Ossmat b6 mon Bénh cdy, Vién Nghién ciu {ua
Quoc té (IRRD), Phll]ppmes cho thay tir thang 4-1996
dén thang 1-1997, trong tdng sé 163 miu, c6 phan
img duong tinh v&i 3 logi virus RTBV, RTSV
(Tungro) va lin xodn la RRSV vai ty 18 rat thap 4

mau/140. Thang 1 - 2005, Tién si Cabunagan va
Choi, 2 nha virus hoc ciia IRRI nghién ctru cho théy,
trong sé 52 mu lua bi bénh, chi cé 1 miu cé phan
ing duong tinh véi RTSV (tungro), va 7 miu véi
bénh Lun Ma co (RGSV). Két qua phan tich miu
bénh vang lun thu thip dugc tai Tién Giang do
Trung tdm Bao v& thuc vat Phia nam va Cuc Béo v§
thuc vat An Giang thuc hién: 2 miu/30 c6 phan img
voi Tungro RTSV, 27/30 miy co phan img véi lun
13a ¢é, 19/30 mAu c6 phan (mg véi lin xoln 14 trén
cung cdy la bi bénh (Pham er al., 2005).

Theo théng ké cia Pham Van Du (2006) ty 1&
nhiém RTSV va RRSV trén lta la rit thip: 1/1995
co 1/52 miu; 3/2006 c6 2/30 mdu; tir thang 4/1996
dén thang 1/1997 c6 4/140 miu. Do d6, dé nghién
ciru tinh da dang cua hai virus nay, chung toi cén
phéi tién hanh nghién ctru vdi sb lrgng mau nghién
ciu nhiéu hon. Nhung khéng thé tién hanh phan tich
tt ¢a cac mau bing RT-PCR vi phuong phap nay
tén kém va mét nhiéu thoi gian, do d6 chn phai kiém
tra kha ning dwong tinh cla cdc miu nghién ctru
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bang phuong phap ELISA.

Sau phan {mg RT-PCR, cac phin doan DNA
wrong ing voi gen NCP cia RGSV da dugc tach dong
va doc trinh tu. Céc trinh ty gen NCP cua RGSV Viét
Nam dugc so sanh vdi cac gen do trong Ngan hang
gen Quédc té. Két qua cho thdy, tit ca cac gen duge
xac dinh trinh tu la cac gen NCP cia RGSV. Céce trinh
tw NCP phén lap tir RGSV cua cac ving khac nhau
ciia Viét Nam do tuong déng voi nhau tir 97% dén
99,8% ¢ muc dé nucleotide va 91,5% dén 99.7% &

Nguyén Trung Nam ef af.

mic dd amino acid. Céc trinh tu gen NCP cua RGSY
Viét Nam da dwoe dang ky vao Ngan hang gen Quéc
té (Genbank), v&i ma sb ding ky nhur sau: EU076337
(Soc Tring 1), EU076538 (Soc Trang 2), EU076533
(Can Tho 1), EU076534 (Can Tho 2), EU076531
(Bac Liéu 1), EU076532 (Bac Liéu 2), EU076543
(VInh Long 1), EU076544 (Vinh Long 2).
EU076535 (Bdng Thap 1) EU076536 (Dong Thap
2), EU076539 (Tidn Giang 1), EU076540 (Tién
Giang 2), EUG76541 (Tra Vinh 1), EU076542 (Tra
Vinh 2).

1 23 4 5 6 7 8 91011121314 M

Hinh 1. Bién di san phdm RT-PCR gen CP clia RGSV nhiém trén cac méu lua thu thap tai cac dia phurong khac nhau.
1.8T1;2 8T2: 3. CT1: 4. CT2; 5. BL1; 6. BL2; 7. VL1, 8. VL2; 9. DT1; 10. BTZ; 11. TG1; 12. TG2; 13. TV1; 14. TVZ;

M. Thang chudn 1 kb. Gel agarose 1%.

Percent Identity

34 st L7 ie e iyl
] 894 96.3i975:978.977" : 1 AB(100403
2 0017 | 99.6 | 99, 87.0:9751981 9797084 § 3 AB023TTS
1 06 04 M 9669731977 976 9 30 AF290847
4 00i07 08 975 968 1975 974 67 7 3 NCD02327
§ 27:215 208 5.960 999 086984 5 ROV
B 24022 26 ‘ B Resv2
7T .26 2,4:23. 7. RGSV-3
o | 8,33 31035 (8 ROSA
gl 925 2428 9 RG-S
g0 2119 23 10 RG3VE
O |11 23 21 175 RGOV
12 11816 20 ROSV-8
10 1812 RGSV:S
131129133 RG5V-10
15 (23 :21 25 RGSV-11
1% 252527 RGIV-12
A7 12702529 RGSV-13
18 201822 RGBY-14
P12 3

Hinh 2. So sanh trinh ty doan gen méa hoa NCP cﬂa,céq cac dong RGSV phan 1ap & Viét Nam va trinh ty cla
cac déng RGSV da cong ba trong Ngan hang gen Qudc té. Tén cac dang dwoc viét tit tvong (ng voi bang 1.
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8 RGSV-4
14RGSV-10

9 RGSV-5

15RGSV-11

13 ROSV-4
-.---F: 18 RGSV-14
e 12 ROSV-B

F—
11 RGSV-7
16 RGSV-12
| 1 ABOOD403
4 NCD02327

30

F—— 2AB023779
— 3AF290947

2

0 :

Nucleotide Substitutions 100

Hinh 3. Cay phat sinh ching loai cac dong RGSV phén 12p cla Vigt Nam va trinh ty cha cac doéng RGSV da
cdng bd trong ngan hang di liéu gen qudc té dyra vao trinh tw gen CP. Tén cac dong dwoc viét tat trong (rng

vé&i bang 1.

Cay phat sinh ching loai duge x3y dung theo
phuong phap tdi da (Maximum Parsimony (MP) va
phuong phap Neighbor Joining (NJ) sir dung két qua
s0 sanh ClustalX cac trinh ty NCP Viét Nam vd mot
50 trinh tu NCP dai dién cho cac dong RGSV khac
nhau trén thé gioi (Hinh 3). Ca hai phuong phap déu
cho cdy c6 dang hinh hoc gan tuong ddng (Két qua
khéng trinh bay & ddy), chimg t6 két qua phén tich cta
chang 15i ¢6 d tin cay cao.

Trén cdy phat sinh ching loai cidc dong RGSV
cia Viét Nam ndm trong 2 nhom chinh, khic véi
nhom cua thé gidi, Tir cac két qua trén, ching t5i gia
thiét ring cac déng RGSV co chung ngudn goc.

KET LUAN

Chung t6i da taich ddng va xdc dinh dugc trinh ty
gen CP cia ching RGSV & 14 miu l¢a thu tai cac
tinh khu viuc PBSCL. Quy trinh RT-PCR va cip mdi
RGSV-NCP-F/ RGSV-NCP-R la thich hgp va dic
hidu cho gen NCP ciia RGSV va co thé ap dung quy
trinh nay cho viéc chdn doan cdy lGa bj nhiém
RGSV,

Gen NCP ciia cac mdu RGSV nghién ctu gidng
nhau tir 27% dén 99,8% & mirc ¢ nucleotide va tir
91,5% dén 99,7% & muc d9 amino acid va chung
RGSV la mdt ching virus ¢é mac dd sai khac di
truyén thip.

L&i cAm on: Chung 16i xin chdn thanh cam on
Phong thi nghi¢m trong diém Cong nghé gen, Vién
Cdng nghé sinh hoc 4@ thiee hién vige giai trinh ty
DNA. Céng trinh hoan thanh véi su trg gitip kinh phi
cua Vign Cong nghé sinh hoc.
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GENETIC VARIATIONS IN RICE GRASSY STUNT VIRUS STRAINS ISOLATED FROM

CUU LONG RIVER DELTA PROVINCES

Nguyen Trung Nam, Nguyen Minh Hung, Chu Hoang Ha, Hoang Thi Thu Hang, Le Tran Binh®

Institute of Biotechnology

SUMMARY

Rice Grassy Stunt Virus (RGSV), Rice Ragged Stunt Virus (RRSV) and Rice Tungro Spherical
Virus (RTSV) are members in the genus Temuivirus, causing destructive disease of rice (Oryza sativa,
L.). The common properties of the viruses in the genus family are virions filamentous, single-stranded
ambisense RNAs in the genome. Recently, the disease has spreaded out and resulted in a drastical
decrease of rice yield in Cuu Long river delta (CLRD) provinces. We collected viral-infected rice
samples in several CLRD provinces aiming to investigate genetic diversity of the viruses. To amplify
gene encoding viral coat protein (CP), primers were designed based on the viral nucleotide sequences in
GenBank. In this paper, we cloned and sequenced the CFP gene of RGSV but not RRSV and RTSV due to
in part the low infection of these viruses. The CFP genes of RGSV in various rice samples were similar to
each other from 97% to 99.8% at the nucleotide level and from 91.5% to 99.7% at the amino acid level.
The phytogenetic tree showed that Vietnamese CP sequences and the others in GenBank belong to two
separated groups. Taken together, we conclude that RGSV might be the main destructive factor in rice in
CLRD provinces and the CP gene sequences are well conserved among these RGSV strains.
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