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TACH DONG VA PHAN TiCH TRINH TU GEN CP CUA CymMV VA ORSV
GAY BENH TREN PHONG LAN O MQT SO TINH PHIA BAC VIET NAM

Nguyén Thi Minh Hing"?, Bui Vin Thing"?, Pham Bich Ngoc?, Chu Hoang Ha**
vién Cong nghé sinh hoc La&m nghiép, Truong Pai hoc Lam nghiép
2\ién Cong nghé Sinh hoc, Vién Han lam KH & CN Viét Nam, *chuhoangha@ibt.ac.vn

TOM TAT: Phong lan la mét trong nhirng loai cay lam canh, ¢ hoa dep, nhiéu mau sic kiéu dang va c6
gid tri kinh té cao. Tuy nhién, viéc trong phong lan dang gap nhiéu kho khan do mét s6 loai bénh, dic biét
1a bénh do virus gay ra, lam giam ning suit ciing nhu chat lugng hoa. Cymbidium mosaic virus (Cym MV)
va Odontoglossum ringspot tobamovirus (ORSV) dugc cho 1 2 virus gay thiét hai I6n nhit cho cac loai
hoa lan. Gen CP ma hda cho protein vo cia CymMV va ORSV dugc tdch dong va phén tich trinh ty
nuclotide. Trong nghién ctu nay, ching toi tach dong gen CP cua 2 virus CymMV va ORSV phan lap tai
maot sb tinh mién Bic, Viét Nam. So sanh cac trinh tu nucleotide thu duoc véi nhau va véi mét sé trinh tu
cong bd trén Genbank, cho thay trinh ty gen CP cia CymMV kha da dang, nguoc lai trinh gen CP coa
ORSYV lai rat bao thu khi so séanh giira cac dong virus gay bénh trén cay hoa lan & cac viing mién khac
nhau. Két qua thu dwoc gép phan vao viéc phan tich da dang di truyén cua virus CymMV
va ORSV, lam co s dé lya chon vat liéu di truyén tao gidng hoa lan chuyén gen khang duoc 2 loai virus
nay tai Viét Nam.

Tir khéa: Cymbidium mosaic virus, Odontoglossum ringspot tobamovirus, da dang di truyén, gen CP,

phong lan.
MG PAU

Phong lan la mot trong nhitng loai cay hoa
duoc quan tdm phét trién nhét trong cac loai
hoa, bai vi hoa lan dep, nhiéu mau sic va kiéu
dang da dang. Nghé trong hoa lan ¢ Viét Nam
hién dang mang lai gia tri kinh té cao, tuy nhién
viéc trong hoa lan ciing gap nhiéu kho khin do
cac loai bénh gay ra. Mot trong cac loai bénh
gay nghiém trong nhat & hoa lan 1a bénh virus,
lam giam ning suit va chit lugng hoa. C6 trén
50 loai virus gay bénh trén hoa lan [1, 8], trong
d6 Cymbidium mosaic virus (CymMV) va
Odontoglossum ringspot tobamovirus (ORSV)
duoc béo céo la gay thiét hai I6n nhit & hoa lan
[2,4,7,8].

CymMV la virus kham hoa lan, gay ra cac
hién tuong vang la thé kham, vét 16m hoai tir
mau den va cac vét mit mau trén 1a va hoa [2].
CymMV thudc chi Potexviruses, hé gen la soi
RNA don dwong dai 6.227 nucleotide, t6 chuc
hé gen gdm 3 viing gen (RARp, TGB va CP) voi
5 khung doc mé ma hda cho cac phan ta protein
co trong lugng 160 kDa (RdRp), 26 kDa/13
kDa/10 kDa (MP) va 24 kDa (CP) [5, 7]. ORSV

1a virus ddm vong hoa lan, gay ra cac dém vong
hoai tr mau den nau trén than, 14 va hoa [2].
ORSV thudc chi Tobamoviruses, hé gen la soi
RNA don duong dai 6.609 nucleotide véi 4
khung doc mé mé hda cho c&c phén tu protein
126kDa/183 kDa (RdRp), 33 kDa (MP) va 18
kDa (CP) [3]. Trong d6, gen CP md hda cho
protein vo cia CymMV va ORSV dugc nghién
ctru nhidu nhat véi muc tiéu tao giéng hoa lan
khang hai loai virus nay. Cac béo céo cho thay
trinh ty gen CP caa CymMV va ORSV rit da
dang khi phan lap tir cac viing mién khac nhau.
Gen CP cua CymMYV phan lap ¢ Thai Lan c6 d6
tuong dong di truyén 88,3-98,9%, trinh ty gen
CP cua ORSV phén Iap ¢ Singapore co do
tuong dong di truyén 97,4-99,3%, & Han Qudc
96,6-99,7% va ¢ Pai Loan 99,5-99,7% [6].

Tao gidng hoa lan chuyén gen khang lai
virus bang céng nghé RNAi dang dugc coi la
mot bién phap hitu hiéu nhit dé ngin chin va
han ché tac hai do virus gay ra. Van dé dit ra la
cay chuyén gen duoc tao ra bang cach sir dung
vat liéu di truyén (gen CP) tir cAc virus gay bénh
chi khang duoc dong virus ¢ gen dugc st dung
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hodc cac dong virus cd quan hé di truyén gan
gui. Trong khi d6 trinh ty gen CP cda céc dong
CymMV va ORSV lai rit da dang ¢ cac ving
mién khac nhau. Vi vdy, viéc tim hiéu vé da
dang di truyén phan tir gen CP cua hai loai virus
nay & mot s tinh thanh cua Viét Nam sé 1a co
s& khoa hoc cho viéc lwa chon mot doan gen CP
dac hiéu 1am nguyén liéu sir dung tao giéng hoa
lan chuyén gen khang dugc hai loai virus ndy &
Viét Nam hiéu qua.

VAT LIEU VA PHUONG PHAP NGHIEN CUU
Vit ligu

Cac mau la phong lan c6 biéu hién nhidm
virus CymMV va ORSV dugc thu tur 3 tinh,
trong d6 4 mau Ha Noi ky hiéu la: Ha Noi 1, Ha
Noi 2, Ha Noi 3 va Ha Noi 4; 2 mau Bac Giang:
Bac Giang 1 va Bic Giang 2; 2 mau Thai
Nguyén: Thai Nguyén 1 va Thai Nguyén 2, sur
dung lam vat liéu tach chiét RNA tong sé.

Vector tach dong pBT dugc Phong Coéng
nghé té bao Thuc vat, Vién Cong nghé Sinh hoc
cung cip, té bao kha bién E. coli DH5-0, kit
tong hop cDNA, enzyme DreamTagq DNA
polymerase (Fermentas, Hoa Ky), kit thoi gel va
kit tach plasmid (Bioneer, Han Quéc). Cac méay
mac, thiét bi duoc st dung tai phong Céng nghé
té bao Thyc vat va may xac dinh trinh ty gen ty
dong cua Phong thi nghiém trong diém Céng
nghé gen, Vién Cong nghé Sinh hoc.

Phwong phép

RNA t6ng s duoc tach chiét tir mau 14 lan
nhidm bénh bing bo kit tach RNA thuc vat theo
huéng dan cia nha san xuat va RNA tach chiét
duogc st dung 1am khudn tong hop cDNA. Trén
co s dir liéu V& cac trinh ty gen CP cua CymMV
va ORSV cong b trén GenBank, thiét ké cap
moi suy bién: CP-CymMV-F: 5-ATG GGA
GAG YCC ACT CCR RCY CCA GN-3’ va CP-
CymMV-R: 5°-GTT CAG TAG GGG G TG
CAG CCA-3’ @ nhan gen CP cia CymMV c6
kich thuéc khoang 672 bp; va cap mdi dic hiéu
CP-ORSV-F: 5-ATG TCT TAC ACT ATT
ACA GAC CCG T-3' va CP-ORSV-R: 5-GGA
AGA GGT CCA AGT AAG TCC A-3' dé nhan
gen CP ctiia ORSV c6 kich thuéc khoang 477 bp.

Thanh phan phan tng RT-PCR trong thé

364

tich 25 pl, trong @6 chira: 1X dém RT-PCR; 1
mM mdi loai dNTPs; 75 pM mdi loai mdi dic
hiéu; Rnase inhibitor 1 don vi, 1 ul hdn hop
enzyme (Reverse transcriptase va Taq
polymerase); 1 ug RNA tong sé; bé sung nuéc
khtr ion t6i thé tich 25 pl theo hudng dan cua nha
san xuit (Fermatas, Hoa Ky). Phan ung duoc
thuc hién theo chu ky nhiét: buéc 1: 50°C, 30
phut; buéc 2: 95°C, 15 phdt; budc 3: 94°C, 30
giay; buéc 4: 53°C, 30 gidy; busc 5: 72°C, 3
phdt; tir budc 3 dén budc 5 lap lai 10 chu ky;
budc 6: 94°C, 30 gidy; busc 7: 55°C (cap moi
CP-CymMV-F/R) va 52°C (cip mdi CP-ORSV-
F/R), 30 gidy; budc 8: 72°C, 5 phlt; tir budc 6
dén budc 8 lap lai 30 chu ky; budc 9: 72°C, 10
phut; buéc 10: 4°C, bao quan mau. San phim
PCR dugc dién di trén gel agarose 1%, nhuoém
gel trong dung dich Ethidium bromide va th6i
gel, tinh sach theo bo kit cua hang QIAGEN.

San pham PCR tinh sach dwoc gan truc tiép
vao vector tach dong pBT va bién nap vao té bao
kha bién E. coli DH5a. Dong plasmid tai té hop
duogc chon loc, tinh sach va giai trinh tu gen tu
déng trén mayABI PRIMS 3100 Avant Genetic
Analyzer (Applied Biosystem). Sir dung phan
mém DNA star, BioEdit va ClustalX dé so sanh
cac trinh ty gen thu duoc vé6i cac trinh tu gen
cong bd trong GenBank va dung cay phat trinh
chung loai.

KET QUA VA THAO LUAN

Tach dong va xac dinh trinh tw gen CP cia
CymMV va ORSV

RNA téng sb tach chiét duoc tir 8 mau la
phong lan duoc sir dung 1am khudn tong hop
cDNA va nhan gen CP-CymMV va CP-ORSV.
San pham RT-PCR dugc dién di trén gel
agarose 1% (hinh 1). Két qua cho thy, vai cap
mdi CP-CymMV-F/CP-CymMV-R ¢6 3/8 miu
xuat hién bang DNA kich thuéc khoang 677 bp
(mau Ha Noi 1, Bic Giang 1 va Thai Nguyén 1)
(hinh 1a). Vi cip mdi CP-ORSV-F/CP-ORSV-
R c6 4/8 mau xuat hién bang DNA kich thudc
khoang 477 bp (miu Ha Noi 1, Ha Noi 4, Bic
Giang 1 va Bic Giang 2) (hinh 1b) dung vdi
kich thudc theo ly thuyét thiét ké caa mdi cap
mdi. Cac miu con lai khong c6 bing DNA duoc
khuéch dai c6 thé do mau 1a phong lan khong bi
nhiém virus.
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Hinh 1. PCR nhan gen CP cta virus CymMYV (a) va ORSV (b)
M: thang DNA 1 kb; giéng 1: Ha Noi 1; giéng 2: Ha Noi 2; géng 3: Ha Noi 3; giéng 4: Ha Noi
4; giéng 5: Bac Giang 1; gieng 6: Bac giang 2; gieng 7: Thai Nguyén 1 va giéng 8: Thai Nguyén 2.

San phim PCR duoc tinh sach, gin vao
vector tach dong pBT va bién nap vao té bao
E. coli DH5a. Chon loc plasmid tai t6 hop dé
xac dinh trinh tu doan gen ngoai lai. Két qua
xéc dinh trinh ty gen thu duoc cho thiy, ca 3
doan gen khuéch dai duoc bang cap moi CP-
CymMV-F/CP-CymMV-R chinh la gen CP cua
CymMYV c6 kich thudc 677 bp ma hoa cho phén
tir protein vo virus (CP) va 4 doan gen khuéch
dai duoc bang cap moi CP-ORSV-F/CP-ORSV-
R cing chinh la gen CP cia ORSV c6 kich
thudc 477 bp. Kich thuéc gen CP cua CymMV
va ORSV thu dugc dung vai kich thudce cong bd
trong GenBank. Tur két qua nhan duoc cho thay,
mau cdy hoa lan Ha Noi 1 va Bic Giang 1 bi
nhiém déng thoi ca 2 virus CymMV va ORSV.
Mau Ha Noi 4 va Bic Giang 2 chi nhidm
ORSV, con mau Thai Nguyén 1 bi nhiém
CymMV.

So sanh trinh tw gen CP cia CymMV va
ORSV phan lap dwec véi cac trinh tw gen
twong &ng cong bo trén GenBank

So sanh 3 trinh tu gen CP cia CymMYV phan
lap duoc tir 3 mau hoa lan bi nhiém virus tai Ha
Noi, Bic Giang va Thai Nguyén cé mirc do tuong
ddng cao 96,4-99%; va so véi 9 trinh tir gen twong
ng cong bd trén GenBank ¢ mirc do twong dong
95,9-99,4%, twong ting gittra mau Bac Giang 1 so
v6i Haiwai (95,9%) va mau Ha Noi 1 so véi Dai
Loan (99,4%) (bang 1). Két qua so sénh ciing cho
thay gen CP cua CymMV rét da dang, tuy giita
cac trinh ty gen CP c6 do tuong dong > 95%

nhung cac vi tri nucleotide c6 sy sai khac nhau
niam phan b trén toan bo gen. Do d6, can ¢
nhitng nghién ctru day du vé da dang di truyén ciia
c4c dong virus CymMV & nhiéu viing khéc nhau
trong ca nudc, tir d6 méi co co s tao gidng hoa
lan chuyén gen khang virus CymMV phd rong
(khang nhiéu dong virus).

Tuong ty, S0 sdnh 4 trinh ty gen CP cla
ORSV phan lap duoc tr mau l1a phong lan
nhiém virus tai Ha Noi va Bic Giang c6 mic do
tuong ddng rit cao 99,0-99,8%; va so vai 7
trinh ty gen twong rng cong b trén GenBank
c6 mirc d6 twong dong 96,2-100%, twong tng
gitta mau Béic Giang 2 so v6i mau ciua DBuc
(96,2%) va mau Bic Giang 1 so Véi cac mau
cia Trung Qudc, Pai Loan va Han Qudc
(100%) (bang 2). Két qua so sanh cho thay,
trinh tu gen CP ciia ORSV phan lap tir cac dong
virus & nhiéu viing khac nhau c6 mic do tuong
ddng khé cao > 96%; nhiéu doan nucleotide cia
gen CP kha bao tha (tir vi tri nucleotide 75-290
gidng nhau 100%). C6 thé s dung cac doan
trinh tu bao thi cua gen CP cho muc dich thiét
ké vector chuyén gen phd rong khang nhiéu
chiing ORSV khéac nhau.

Céay phét sinh chang loai dwoc xay dung
theo phuwong phap t6i da Maximum Parsimony
(MP) sir dung két qua so sanh ClustalX giira cac
trinh ty gen CP cia CymMV va ORSV phén Iap
dugc vaGi cdc trinh ty gen CP dai dién cho
CymMV va ORSV cong bb trong GenBank
(hinh 2).
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Bdng 1. H¢ s6 twong dong vé trinh ty nucleotide giita gen CymMV cua mét s tinh phia Bac Viét
Nam va thé giai.

Hé so twong dong (%)

Hé s6 sai khac (%)

2 |3 |4 |5 |6 |7 [8 |9 |10 |11 |12
993 | 99,3 | 984 | 982 | 985 | 96,7 | 982 | 97,3 | 98,5 | 982 | 1 | ABL97937-
Nhat Ban
993 | 984 | 982 | 985 | 96,7 | 982 | 97.3 | 985 | 982 | 2 | AB541560-
Han Quoc
3 |07 985 | 98,4 | 98,4 | 96,6 | 98,1 | 97,2 | 98.4 | 98,2 | 3 | AB541563-
Han Quoc
4 |07]07 98,1 | 984 | 967 | 98,1 | 97.3 | 98.4 | 98,1 | 4 | ABS4LS/L-
Han Quoc
5 | 17|17 |15 97,2 | 97,8 | 960 | 975 | 96,6 | 975 | 972 | 5 | AT405726-
Singapore ]
6 18|18 |17 |20 97,6 | 960 | 973 | 964 | 97,6 | 97.0 | 6 | AIO9MTAN
715|115 |17 |17 |23 96,7 | 99,4 | 96,4 | 97,9 | 97,3 | 7 | Ar42902L-
Pai Loan
8 |34|34 [35 |34 |42 |42 96,7 g | CymMV- Bac
Giang 1
9 |18]18 |20 |20 |26 |27 |06 g | CymMV- Ha
Noi 1
102727 [29 |27 |35 [37 |37 10 | CYmMV- Thai
Nguyén 1
111515 |17 |17 |26 |24 |21 17 | EF413032-
Trung Quoc
12211818 |18 |20 |29 |30 |27 12 | EF125180-
Haiwai
1 (2 3 4 5 6 7

Bdang 2. Hé sé tuong ddng vé trinh tuy nucleotide giira gen ORSV cua mot sb

Viét Nam va thé gisi

tinh phia Béc

Hé s6 sai khac (%)

Hé sb twong dong (%)
2 [3 [4 [5 e [7 s Jo [0 [u

96,6 | 994 |994 [994 | 994 |983 987|992 [000 |1 | ABALSIS

Han Quoc

97,3 | 100,0 | 1000 | 1000 | 1000 | 99,0 | 99,4 | 99,8 [ 99,6 | 2 | AF40677>-

Dai Loan
3 |34 973 | 97,3 | 973 | 962 | 96,6 | 97,1 | 969 | 3 | AJ429091-Dirc
4 06|00 |28 100,0 | 1000 | 1000 | 99,0 | 99,4 | 99,8 | 99,6 | 4 | AY36040L-
Trung Quoc

5 (06|00 |28 1000 | 100,0 | 99,0 | 99,4 | 99,8 | 996 [ 5 | EU653020-
Trung Quoc

6 |06]00 |28 |00 100,0 | 99,0 | 99,4 | 99,8 | 996 | 6 | EUEB38TO-
Han Qudc

ORSV-

7 |06|00 |28 |00 |00 99,0 7 | Bioong1

ORSV-

8 |17|11 [39 |11 |11 |11 8 | mioommg?
9 1306 [34 |06 |06 |06 9 | ORSV-Ha Ngi 1
10 08[02 |30 |02 |02 |o02 10 | ORSV-Ha Noi 4

X55295-

11 11[04 |32 |04 |04 |04 1] Qeaeon

1 |2 |3 |4 |5 s
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Hinh 2. Cay phat sinh chung loai xay dung trén co s&
so sanh trinh tu gen CymMYV (a) va ORSV (b)

Cay phét sinh chiing loai cia CymMYV chia
lam 2 nhéanh chinh: nhanh 1 gém hai miu cua
Viét Nam (CymMV-Bic Giang 1 va CymMV-
Thai Nguyén 1); nhanh 2 gom 10 mau con lai
va dugc chia Iam 2 nhanh phu. Nhanh phu 1 chi
moét mau cua Trung Qudc (EF413032-Trung
Quéc) va nhanh phy 2 gdm 9 mau con lai ¢ cac
nuéc Nhat Ban, Han Qudc, Haiwai, Singapore,
An DP9, Pai Loan va Ha Noi 1 (mau Ha Noi 1
thugc mot nhom véi mau Pai Loan) (hinh 2a).
Két qua nay cho thay trinh tuy gen CP cua
CymMV la kha da dang giita cac vang mién.

Cay phat sinh ching loai cia ORSV ciing
duoc chia lam 2 nhanh chinh: nhanh 1 chi cé
mot mau ciua Buc (AJ429091-Puc) khac Ion
nhat so véi cac mau dem so sanh; nhanh 2 gdom
10 mau con lai vai hé sb twong dong gen CP
98,3-100%. O nhanh 2, hai mau ORSV-Ha Noi
1 va ORSV-Ha Noi 4 nam trong cing mot
nhom; ORSV-Bic Giang 2 va X55295-Nhat
Ban nam trong cung 1 nhém. Mau ORSV-Bic
Giang 1 nam trong cling mot nhém véi cac miu
cua Pai Loan, Trung Quéc va Han Quéc (hinh
2b). Két qua nay cho thiy cac dong virus ORSV
& chau A c6 cling mot nguodn goc véi mic do
tuong ddng gen CP rét cao.

KET LUAN
ba phén lap va xac dinh dugc 3 trinh ty gen

CP cua CymMV va 4 trinh ty gen CP cua
ORSV tur phong lan bi bénh thu & 3 dia phuong
(Ha Noi, Bic Giang va Thai Nguyén). Céc trinh
tw gen CP ctia CymMV phan lap dugc c6 do
trong dong 96,4-99% va cac trinh tu gen CP
ciia ORSV phan lap duoc c6 do twong dong cao
99,0-99,8%.

Trinh tu gen CP ctia CymMYV kha da dang,
nguoc lai trinh gen CP cia ORSV lai rat bao thu
khi so sanh glua dong virus gay bénh trén
phong lan & cac ving mién khac nhau. Pay 1a
co s phan tir dé lya chon doan gen CP dac hi¢u
lam vat ligu di truyén tao glong phong lan
chuyén gen khéang hiéu qua dong thoi véi virus
CymMYV va ORSV.
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CLONING AND SEQUENCE ANALYSIS OF ORCHIDS CymMV AND ORSV CP
GENE ISOLATED IN NORTHERN OF VIETNAM

Nguyen Thi Minh Hang"?, Bui Van Thang"?, Pham Bich Ngoc?, Chu Hoang Ha®

'College of Forestry Biotechnohogy, Vietnam Forestry University
%Institute of Biotechnology, VAST

SUMMARY

Orchids are ones of indoor decorated plants with beautiful and fragrant flowers. It is not only varied in
styles, but also high economic valuable flower. However, the cultivation of orchids meets several difficulties,
especially viral infection that caused reducing the productivity and quality of orchid flowers. Cymbidium
mosaic virus (CymMV) and Odontoglossum ringspot tobamo virus (ORSV) are considered as viruses that
cause the largest damage to orchids. In this study, we cloned and sequenced the coating protein genes (CP) of
the two viruses CymMV and ORSYV isolated from some provinces in northern Vietnam. These sequences
were aligned out by BioEdit 7 software. The CP nucleotide sequences of the isolates were compared with
those of previously published isolates in GenBank originating from different countries. The results showed
the CP gene sequences of CymMV were quite diverse, in contrast, the CP genes of ORSV were very
conservative. These results contributed to the study of genetic diversity of the CymMV and ORSV viruses
and as a basis for selection genetic materials to create disease resistant orchids in Vietnam.

Keywords: Cymbidium mosaic virus, Odontoglossum ringspot tobamovirus, CP gene, genetic diversity,
orchids.
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