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TOM TAT KHOA LUAN

HUYNH VINH KHANG, Pai hoc Néng Lam TP. H5 Chi Minh. Thang 8/2006.
“Nghién ciru mét s6 virus (TMV, CMV) gdy bénh trén cdy Ot tai huyén Ci Chi, TP.
Ho6 Chi Minh bang kj thudt ELISA va xdy dwng quy trinh phdt hién CMV bang kj
thugt RT-PCR” dugc thuc hién tir thang 03 dén thang 08/2006 tai Trung tdm Phan tich
Hoa Sinh-Truong Pai Hoc Nong Lam Tp. HO Chi Minh.

Pé tai thue hién cic ndi dung sau:

1. Thu mau theo triéu chirng bénh virus, 5-15 mﬁu/ruc}ng.

2. Xac dinh ty I¢ nhiém cac loai virus CMV, TMV tai 4 xa Hoa Phua, Nhuan DPrc,
An Nhon Tay va Trung Lap Thuong, huyén Cu Chi bang k¥ thuat ELISA.

3. Bu6c dau xay dung quy trinh chan doan CMV bang k¥ thuat RT-PCR.

Két qua dat dwoc:

1. Xac dinh duoc ty 1& nhiém cac loai virus CMV, TMV tai cic xa nhu sau:

- Hoa Pht: CMV: 86,7%; TMV: 76,7%.
- Nhuén Dirc: CMV: 93,8%; TMV: 60,0%.
- An Nhon Tay: CMV: 83,3%; TMV: 66,7%.
- Trung Lap Thuong: CMV: 81,3%; TMV: 87,5%.
2. Xay dyng dugc quy trinh RT-PCR dé chan doan CMV.



ABSTRACT

Huynh Vinh Khang, studying at Nong Lam University has finished the thesis for
6 months (3-8/2006). The thesis entitled: “Research on viruses (TMV, CMV) causing
diseases on pepper at Cu Chi District, Ho Chi Minh City using ELISA technique.
Formulating RT-PCR protocol to detect CMV”. This research was carried out in the
laboratory of biotechnology and chemistry of Nong Lam University.
The objectives of this research are as follows:
1. Collecting the samples with the virus symptoms, 5-15 samples per field.
2. Determining infected levels of TMV and CMV at Hoa Phu, Nhuan Duc, An
Nhon Tay and Trung Lap Thuong Communes, Cu Chi District. Double antibody
sandwich-enzyme linked immunosorbent assay (DAS-ELISA) method was
standardized for the detection of TMV and CMV infection in pepper plants.
3. Formulating the RT-PCR protocol to detect CMV. CP gene of the virus was
amplified.
The results of this research are as follows:
1. Infected levels of TMV and CMV were defined:
- Hoa Phu: CMV: 86.7%; TMV: 76.7%.
- Nhuan Duc: CMV: 93.8%; TMV: 60.0%.
- An Nhon Tay: CMV: 83.3%; TMV: 66.7%.
- Trung Lap Thuong: CMV: 81.3%; TMV: 87.5%.
2. The RT-PCR protocol detects CMV successfully.



DANH SACH CAC CHU VIET TAT

- cDNA: Complementary Deoxyribonucleotide Acid.

- CMV: Cucumber Mosaic Virus.

- CP: capsid protein.

- DAS-ELISA: Double Antibody Sandwich Enzyme Linked Immuno Sorbent
Assay.

- DEPC.: Diethyl pyrocarbonate

-dNTP: Deoxyribonucleoside triphosphate.

- M-MLV: Moloney murine leukemia virus.

- MP: movement protein.

- OD: Optical Density.

- ORF: Open Reading Frame.

- PBS-Tween: Phosphate — buffered saline with tween 20.

- p-NPP: p-nitrophenol phosphate.

- PVVP: Polyvinylpyrrolidone.

- RNA: Ribonucleic acid.

- RNAbc: RNA binding column.

- RT-PCR: Reverse Transcriptase — Polymerase Chain Reaction.

- TMV: Tobacco Mosaic Virus.
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PHAN I
MO DAU

1.1. Pit van dé

Cay 6t (Capsicum annum L.) 1 ciy tréng quan trong thir hai (sau cy ca chua)
trong cac loai cay vura 1a mot loai rau vira 1a mét loai gia vi. Gan day 6t tré thanh mot
mat hang c6 gia tri kinh té vi 6t khong chi dugc ding 1am gia vi trong céng nghiép ché
bién thuc phém ma con 1a duge lidu dé bao ché cac thude tri ngoai khoa nhu phong
thép, nhtc moéi, cdm lanh hay noi khoa nhu thuong han, cam phéi, thién thoi...nho
chét capsaicine chira trong trai. Nho vay nhu cau va dién tich 6t ¢ nhiéu nudc ¢ chidu
huong gia tang.

Cu Chi la mot huyén ngoai thanh cua thanh ph6 Ho Chi Minh, c6 diéu kién tu
nhién va xa héi thuén lgi cho viéc phat trién nhiéu chung loai rau, trong do6 cay 6t luén
dugc chu trong va duogc trong v6i dién tich ngay cang ting. Tuy nhién viéc phat trién
ot chuyén canh lai la diéu kién cho nhiéu loai mam bénh gay hai phat trién manh,
trong d6 cac bénh gay ra boi virus dd gdy kho khan cho nhitng ving chuyén san xut
6t hién nay, anh huong dén kinh té rat 16n, lam giam thu nhap cia nong dan trong
huyén. Chinh vi li do d6 ma dé tai “Nghién ctu virus (TMV, CMV) giy bénh trén cay
6t tai huyén Cu Chi, Tp. H6 Chi Minh bang k¥ thuat ELISA va xiy dung quy trinh
phat hién CMV bang ky thuat RT-PCR” duoc thuc hién nhim xac dinh sém mim
bénh, tir 6 c6 bién phap ngin chin kip thoi va giam bét thiét hai do mam bénh gay ra.
1.2. Muc dich — Yéu ciu

1.2.1. Muc dich nghién ciru

- Phat hién CMV (Cucumber Mosaic Virus), TMV (Tobacco Mosaic Virus)
trong mau 14 nghi ngd bénh virus bang ky thuat DAS-ELISA (double antibody
sanwich-enzyme linked immuno sorbent assay). Tur do, danh gia tinh hinh bénh ¢ khu
vuc nghién ctru.

- Xay dung quy trinh RT - PCR dé chin doan CMV.



1.2.2. Yéu cau
- X4c dinh ty 1& bénh do cac virus TMV va CMV gay ra trén dong rudng. Tir d6
khuyén cdo tac hai va cac bién phap khéng ché bénh do cac virus nay gay ra.
- Nam virng nguyén tic va cac budc tién hanh cua ky thuat ELISA va RT -

PCR.



PHAN II
TONG QUAN TAI LIEU

2.1. Gi6i thiéu vé cay 6t
2.1.1. So luge vé cay 6t
Ot 1a cay trong thudc ho ca Solanaceae, co ngudn goc tir Mexico, Trung va Nam
My. Ot di dugc trong tir khoang nim 5200-3400 trudc Cong nguyén (Archana
Ghode).
C6 nhiéu quan diém khac nhau nhung theo bang phan loai méi nhét thi ¢6 5 loai
6t duoc trong chinh trong tong sd 30 loai ot: loai Capsicum annum L.; loai C.
frutescens L.; loai C. chinense Jacquin; loai C. pendulum Willdenow var pendulum L.
va loai C. pubescens Ruiz and Pavon. Cac loai 6t trong chu yéu duoc phan biét boi
ciu tric hoa va dic diém qua. Ot cay qua to, dai va 6t ngot thudc vé loai C. annum.
2.1.2. Pic diém thuc vat hoc ciia ciy 6t

2.1.2.1. Than

Ot 14 cay bui than gd 2 14 mam, than thuong moc thing, d6i khi ¢ thé gip cac
dang (gidng) c6 than bo, nhiéu canh, chiéu cao trung binh 0,5-1,5m, c6 thé 1a cay hang
nam hodc 1au nim nhung thuong duoc gieo trong nhu cay hang nam.

2.1.2.2. Ré

Ban dau 6t ¢ ré coc phét trién manh véi rat nhiéu r& phu. Do viéc cy chuyén,
1é coc chinh dut, mot hé ré chum khoe phat trién, vi thé nhiéu khi 1am tudng 6t co hé
ré chum.

2.1.2.3.La

Thuong 6t ¢ 14 don moc x0dn trén than chinh. La c¢6 nhiéu dang khac nhau,
nhung thuong gip nhat 13 dang 14 mac, trimg nguoc, mép 14 it ring cua. Long trén 14
phu thudc vao cac loai khac nhau, mot s6 c6 mui thom. L4 thuong mong co kich thudce
trung binh 1,5-12cm x 0,5-7,5¢cm.

2.1.2.4. Hoa

Céc hoa hoan thi¢n va qua thuong dugc sinh don doc trén tirng nach 14, chi cé

loai C. chinense thuong c6 2-5 hoa trén mét nach 14. Hoa c6 thé moc thing dung hodc



budng thong. Trén hoa cubng thudng khong c6 i tang. Hoa thudng cé mau tring, mot
sO gibng c6 mau sita, xanh lam va tia (tim). Hoa c6 5-7 canh hoa, ¢6 cudng dai khoang
1,5cm, dai ngin c6 dang chudng 5-7 rang dai khoang 2mm boc 14y qua. Nhuy don gian
c6 mau tring hodc tim, dau nhuy c6 dang hinh dau. Hoa c6 5-7 nhi duc véi éng phin
mau xanh da troi hodc tia trong khi & nhém C. frutescens va C. chinense c6 6ng phan
mau tring xanh, con ¢ thé phan biét cic nhom 6t theo mau dém chidm & gdc cua canh
hoa. Kich thuéc cua hoa cling phu thudc vao cac loai khac nhau, nhung noéi chung
duong kinh cénh hoa tir 8-15mm.

2.1.2.5. Qua

Thudc loai qua mong c6 rat nhiéu hat véi thit qua nhan va chia [am 2 ngan. Cac
giéng khac nhau c6 kich thudc qua, hinh dang, d6 nhon, mau sic, do cay va do mém
cua thit qua rat khac nhau. Qua chua chin co thé ¢6 mau xanh hodc tim, qua chin co
mau do, da cam, vang, nau, mau kem hoac hoi tim.

2.1.2.6. Hat

Hat c6 dang than va mau vang rom, chi c¢6 hat cua C. pubescens c6 mau den.
Hat c6 chiéu dai khoang 3-5mm. M6t gam hat 6t ngot c6 khoang 160 hat, con 6t cay
khoang 220 hat. D¢ trong 1 ha 6t can khoang 400g hat.

2.1.3. Gia tri dinh duwdng cua 6t
Bang 2.1. Thanh phz"in dinh duéng trong ¢t xanh (trong 100g ph?ln an dugc)
(Aykroyd,1963)

Thanh phin Ham luwgng Thanh phin Hamlugng
Do am 85,79 P 80mg
Protein 2,99 Fe 1,2mg
Chat béo 0,69 Na 6,5mg
Chat khoang 1,09 K 2,7mg
Cacbuahydrat 3,09 S 34mg

Chat xo 6,89 Cu 1,55mg

Ca 30mg Thiamin 0,19mg

Mn 24mg Vitamin A 292mg
Riboflavin 0,39mg Vitamin C 111mg

Axit oxalic 67mg




Trong qua 6t chira nhiéu cac loai sinh td, dic biét trong ca hai loai 6t cay va o6t
ngot déu chira nhiéu vitamin C nhat so véi tit ca cac loai rau, theo mot sb tai liéu thi
ham luong vitamin C & mot s6 gidng 6t 1a 340mg/100g qua tuoi. Ngoai ra 6t con 1a
ciy trong rat gidu cac loai vitamin: vitamin A (cac tién vitamin A nhu a, B, y-caroten,
cryptoxanucleotidehin trong co thé nguoi chuyén thanh vitamin A), cic vitamin nhoém
B nhu B1 (thiamin), B2 (riboflavin), B3 (niacin), vitamin E, vitamin PP.

Trong 6t cay c¢6 chira mdt lugng Capsaicine (CigH,;NO3), 1a mot loai alkaloid c6
vi cay, gdy cam giac ngon miéng khi an, kich thich qua trinh tiéu hoa, chét nay co6

nhiéu trong thanh gia nodn va biéu bi cia hat, trong 1kg chira tdi 1,2g.
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Hinh 2.1. Céu tric phan tir cia Capsaicine
(Archana Ghode)
2.1.4. Gia tri dwgec li¢u cua 6t

Theo y hoc cd truyén, Gt vi cay, nong, co tac dung tan han, ti€u thuc, gidm dau...
Dan gian thuong dung n6 dé chita dau bung do lanh, tiéu hoa kém, dau khdp, dau
lung, tri phong thap, ding ngoai chita ran rét can...

Theo y hoc hién dai, qua 6t c6 rat nhiéu ich loi cho strc khoe. Chat capsaicine
trong 6t kich thich ndo bo san xuat ra chat endorphin, mot morphin ndi sinh cé tac
dung giam dau, dic biét c6 ich cho nguoi bi viém khép mén tinh va ung thu. Ot ciing
gitip ngin nglra bénh tim nho mot s6 hoat chat giup méau luu thong tbt, tranh tinh trang
déng von tiéu cau. Ngoai ra, loai qua nay con gitip ngin ngira tinh trang huyét ap ting
cao. Mot sb nghién ctru cho théy, cac loai &t vé xanh, trai nho cd ham luong capsaicin
cao hon.

(Nguon: http://www.vietel.net.vn)


http://www.vietel.net.vn/

2.2. So luge cac loai bénh virus trén 6t
+ Bénh virus giy kham cé linh ling (Alfalfa)

Trén tan 14, bénh thé hién mot dang kham dac biét c6 mau vang tra“'lng cho dén
tring, d6i khi mat mau & ving mé giita cac gan 1a. Cac triéu ching nay thudng duoc
xem nhu 14 bénh kham calcico. Cac dang soc vang va chét hai gan ciling c6 thé xay ra.
Thong thuong, 14 khong bi bién dang. Cay nhiém bénh c6 thé hoi lin va déi khi trai b
bién dang.

Virus nay dugc lan truyén béi rép.

+ Bénh virus dom gin 14 &t

Triéu chimg dic trung nhat ciia bénh 13 16m dém trén 1a va gan 14 c6 mau xanh
luc dam. O mét sb giéng ot 1a bi nho lai va méo mo, trén mot vai giéng khéac c6 thé
théy cac ddm vong chét hoai. Sy nhi®m bénh sém lam cay lun lai. Trai trén cay nhiém
bénh nho di va d6i khi biéu hién 16m dém va hoi bién dang.

Virus nay duogc lan truyén boi rép.

+ Bénh virus giy kham dwa leo

Triéu chtng bénh rat rd rang. Mot trong sd nhitng biéu hién phd bién nhat 13
cay lun han lai, khong phat trién va c6 tan 14 mau xanh nhat, duc co vé giéng nhu da
nhung khong c6 nhitng diu vét rd rét trén tan 14. Doi khi triéu ching trén tan 14 rat rd
rét va co thé bao gém: 14 thu hep lai, kham, hoéa vang, co dém vong vang nhat hoac
chét hoai, bién dang la SOi. Trong mat sb truong hop, choi ngon bi chét hoai. Trén trai
c6 thé xuat hién nhimg vong vang nhat hoic chét hoai.

Virus nay dugc lan truyén boi rép.

+ Bénh virus dom trén 6t

Céac giong man cam phat trién triéu ching 16m dém tram trong trén 1a va
thuong di kém theo triéu chimg gan xanh va bién dang 14. Nhiéu chung virus gay bién
dang manh trén trai.

Virus nay dugc lan truyén béi rép.

+ Bénh virus giy kham ning trén 6t

Tri€u ching ctia bénh 1a sy xuat hién cac vach va ddm chét hoai hinh thanh trén
than, 14 va trai sau do 1a rung. Cac 1a méi moc bi kham rat nang. Nang suét bi giam
nghiém trong.

Virus nay dugc lan truyén boi rép.



+ Bénh virus Y khoai tay
Nhiing triéu chimg dién hinh nhét 1a kham va gan xanh ddm. Ciing thudng thiy
triéu chimg 14 nhin nheo, bién dang va ciy bi lin. L4 cdy 6t giébng “Tabasco” hinh
thanh nhitng vat mau vang. Mot sd chung giy chét hoai moé bao gan 14 va dinh cac
nhanh gan ngon. Trén cdy bi bénh co it trai va trdi nho, doi khi trai biéu hién kham
vé/hodc bi bién dang.
Virus nay duogc lan truyén boi rép.
+ Bénh virus giy vét hian thudc la
L4 thuong thé hién triéu chimg kham va nhitng vét xanh dam rong doc theo gan
1a. La bién dang, trai bién dang va cay bi lin ciing 1a triéu chiing thudng gip & nhiing
ciy bi nhiém bénh virus nay. O hau hét cac giong, ning sudt va chat lugng trai bi suy
giam nghiém trong. Trong mot sd thoi vu giéng 6t nay bi that thu hoan toan.
Virus nay dugc lan truyén béi rép.
+ Bénh virus gy cong ngon ci cai
Triéu ching dién hinh gdm c6 su cong mép céc 14 gia 1én trén va mép 1a non
hon cong 1én rat manh. Cudng 14 cong nhiéu vé phia duéi. Cy bi nhiém bénh vao
nhitng giai doan dau bi vang va lin rd rét. Sau khi nhiém bénh cdy cho rét it tréi,
nhiing trai c6 sin nho lai, méo mé va chin ép. Cay bi nhiém bénh sém trong vu trong
thuong khong séng duoc.
Virus nay dugc lan truyén béi ray 4.
+ Bénh virus dom la 6t ngot
Triéu chimg trén 14 gdm c6: Trong gan 14, kham, 16m dém va hoa vang. Cay bi
nhiém bénh trong thoi ki dau co thé bi lun lai. Kho phan biét duogc tri¢u chirng do virus
nay gay ra voi triéu chung do cac tobamovirus.
Virus nay dugc lan truyén bang con dudng co hoc.
+ Bénh virus giy dém nhe trén ciy 6t (Bénh kham 6t hay bénh khim 4n
thudc 14 Samsun)
Triéu chimg kham nhe phat trién khip trén mat 14 va doi khi 1a bi nhan nheo.
Trai thuong bi thiét hai nang véi cac tri¢u chiing nhu vong, vét théng, ddm chét hoai
va méo mo. Cay bi lun khi bi nhidm bénh sém vao thoi ky dau giai doan sinh trudng.

Virus nay dugc lan truyén bang con dudng co hoc.



+ Bénh virus kham thuéc 14 — Bénh virus khiam ca chua

Triéu chtng tuong ti ddi v6i ca hai loai bénh. Cac triéu ching thay dbi tiry theo
gidng nhung déu co biéu hién lin, kham, toan cdy bién vang va d6i khi c6 su chét hoai
toan bg kem theo rung 1a.

Virus nay dugc lan truyén bang con dudng co hoc.

+ Bénh virus giy héo dém 14 ca chua

Triéu chimg rét thay d6i. La c6 thé bi kham, 16m dém vang, d6m vong vang va
chét hoai, bién dang. O mot sd gidng, xay ra chét hoai chdi ngon va 14 rung, sau d6 cac
14 m&i moc bi kham toan bo va bién dang manh még. Cac tri¢u chiing trén trai bao gém
d6m vang va chét hoai, kham, cac hinh vong va méo mé. Cay nhiém bénh & thoi ky
dau bi lun han va khong thé hoi phuc, mic du mot sé gidng ¢ kha niang phuc hoi lai
sy sinh truéng binh thuong.

Virus nay dugc lan truyén béi bo tri.

+ Bénh virus cong la 6t

Triéu ching dién hinh 14 cdy bi lun thap va 1a bi vang, cong 1én. Cay bi nhiém
bénh c6 cac long ngin va 13 bi nho han, mép 14 cudn cong 1én tao thanh dang chiéc
xudng. Bia 14 bién thanh mau xanh nhat hodc vang sang lan vao dén cac ving thit 14
gitlra cac gan.

Virus nay duogc lan truyén béi bo phan.

+ Bénh Tigre’

Dic diém cua bénh Tigre’ 14 14 bj cong va héa vang rd rét mép 14 va ving thit 14
giita cic gan. La bénh nho han, nhian nheo, mép 14 cudn nguoc 1én trén. Cay nhiém
bénh trong nhitng thdi ky dau bi lun hin lai.

Virus nay dugc lan truyén béi bo phan.

+ Bénh virus giy kham vang Serrano
Su xam nhiém cua virus gay ra kham vang tan 14 6t.
Virus nay dugc lan truyén béi bo phan.

+ Bénh geminivirus trén 6t Texas

Cay bénh biéu hién triéu chimg cong 14 va bién dang. Mép 14 c6 xu hudng cuén
1én trén va xuat hién cac dém vang sang, d6i khi cac vién vang lan vao trong cac ving
mo gitra gan 1a.

(Bui Cach Tuyén. Tai liéu huéng dan dong rudng, Bénh hai cay 6t)



2.3. Giéi thi¢u vé TMV va CMV
2.3.1. Tobacco mosaic virus (TMV)

2.3.1.1. Ngudn gbc

Bénh kham trén thudc 14 duoc mo ta chi tiét va thi nghiém 14y nhiém lan dau
tién boi Mayer (1886). Tuy nhién, ban chat bat thuong ciia tic nhan giy bénh van
khong dugc nhan biét mai dén nhing nghién ciru cua Beijerinck (1898), TMV 14 virus
dau tién duoc nhan biét. Tir d6, da c6 nhiéu kham ph4 quan trong vé TMV, tac dong
tich cuc dén sy phat trién cta nganh virus hoc.

TMYV c6 thé phan bd rong khip thé gidi. Ngudi ta da tim thiy virus ndy ¢ chiu
Au, Argentina, chau Uc, Pan Mach, Phap, Hungary, Iceland, An Do, Italy, Nhat Ban,
Kenya, Ha Lan, Peru, Tay Ban Nha, Anh , M§y. TMV gay bénh cho it nhét 199 loai cua
30 ho thuc vat (Shew & Lucas, 1991), chung tin cong vao nhitng cdy cd tim quan
trong vé kinh té nhu: ca chua, 6t, ca tim, thudc 14, cay di yén (petunia), va cdy cic van
tho (marigold).

2.3.1.2. Phan loai

Ho: chua duoc xép vao ho nao.

Gidng: Tobamovirus.

Loai: Tobacco Mosaic Virus.

Tén viét tit: TMV.

2.3.1.3. Chu tric

TMV c¢6 dang hinh que, kich thudc 300 x 18nm véi mot khoang rong & giira.
Trong lugng phan tir 1a 39,4 x 10° Da.

Hinh 2.2. Chu tric TMV Hinh 2.3. TMV dwéi kinh hién vi
(Trich dan boi Lam Ngoc Hanh, 2005) dién tir (Barbara Baker, 2004)


http://www.dpvweb.net/dpv/showrefs.php?dpvno=370#65
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Thanh phin céu tao:

+ Nucleic acid: Soi don RNA dai 6395 nucleotide, chiém khoang 5% trong luong
phan tu.

+ Protein: Lop vo protein (CP) chiém khoang 95% trong luong phan tir, bao gdm
2130 phén tir d6ng nhat, 158 amino acid mdi phan tr. Nhitng amino acid cubi bi acetyl
hoa.

Céc tiéu don vi protein lién két chit chd tao thanh ciu trac xoin (d0 khoang 2,3
nm hay16+1/3 tiéu don vi/vong) xung quanh mot 6ng hinh tru cé ban kinh khoang
2nm. Mot soi don RNA dai 6395 nucleotide, c6 cdu triic xodn tuong tu (49
nucleotide/vong hay 3 nucleotide/tiéu don vi) c6 ban kinh khoang 4nm, va lién két véi
bé mit trong cua tiéu don vi protein. Virus c¢6 thé duoc phéan tach thanh nucleic acid
va vo protein va ciing c6 thé hop nhét lai thanh dang virus gay bénh bén virng.

Vit liéu di truyén cia TMV 1a 1 soi don RNA (+), chtra 4 khung doc (ORF).
Pau 5’ ciia RNA ¢6 gin 7-methyl guanosine. Nhitng ORF gan dau 5’ m hoa 2 protein
co trong lugng phan tir 126kDa va 183kDa. Ca 2 loai protein trén dugc dich ma truc
tiép tir RNA virus. Luong protein 126kDa va 183kDa biéu hién tir RNA virus c6 ti 18
xap xi 10:1. Protein di chuyén (movement protein, MP) 30kDa va protein vo (capsid
protein, CP) 17,5kDa dugc biéu hién tir nhitng mRNA sao mi tir dau 3 cia RNA
virus (subgenomic mRNAs, sgRNAs). Mot loai sgRNA thir ba ma hoa protein gia dinh
54kDa twong tng voi dau C tan cung (C-terminus) ctia protein 183kDa ¢ trén dugc
nhan thy c6 lién két voi polysomes trong 14 thudc 14. Tuy vay, protein gia dinh 54
kDa d6 chua duoc phat hién trén cay bi nhiém.

Protein MP can thiét cho su di chuyén tir té bao nay sang t& bao khac va di
chuyén ¢ khoang cach xa, duoc biéu hién sém trong tién trinh nhiém. Protein CP cin
thiét cho sy di chuyén & khoang cach xa, dugc biéu hién sau tién trinh nhiém, dat tich

lity ti da sau 24-72 h.
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TMV Genomic RNA
5'H 3

P rrierivissd g 126-kDa Hinh 2.4. So' db di truyén ciia TMV
T T T /AT A7) 183+kDa

- RNA
Subgenomic &' 3 : Protein
l,-RNA _ , |
1 T 5AkDa Protein 54kDa khong tim thay trong nuoi

cdy in vivo (Milton Zaitlin, 2000).

Subgenomic %'

3I
,-RNA
PAZ7 30-kDa
Subgenomic . 3
Coat Protein
RNA (LMC)

17.5-kDa

2.3.1.4. Mdi gi6i truyén bénh

TMYV khong c6 vector truyén bénh thuc su, thong thuong n6é dugce lan truyén
bang co hoc. Bénh truyén nhiém dé dang qua con dudng tiép xtic co hoc, thong qua
cac vét thuong xay xat. TMV c¢6 thé 14y lan tir su tiép xtc giita cac 14 cay véi nhau.

Virus khong truyén qua hat hay phan hoa. Tuy nhién trong mdt vai bao céo thi
virus thuong hién dién trong vé hat, nhat 1a cy ca chua, né xdm nhiém vao ciy qua
vét thuong trén phoi trong qua trinh ndy mam.

C6 kha niang truyén qua ddy to hong (Cuscuta campestris, C. japonica va C.
subinclusa). Virus khong tai ban bén trong diy to hong.

2.3.1.5. Tri¢u chirng

Cay bénh nhiém hé thdng. Triéu chimg dau tién xuat hién trén 14 non gdm cic
vét dom xanh, vang xen k& nhau, gan 14 nhot nhat. La nglmg phat trién, phién 14 nho
hep, mit 14 gd ghé. Cy nho chi bang 1/2 -1/4 1an so véi cay khoe. Cac té bao bicu bi
trén phﬁn sang cua vét bénh nho hep Xép xit nhau, ham lugng di€p luc va tinh bdt it.
Nguoc lai, & phan xanh lam cta vét bénh, té bao biéu bi 16n hon, chira nhiéu diép luc
va tinh bot hon. Cay bi mét triéu ching khi nhiét do xudng dudi 11°C va trén 36°C.
Trén cay thude 14 dai (Nicotiana glutinosa) vét bénh 1a cac vét ddm cuc bo. Cay bénh
c6 thé nhiém dong thoi mot sb loai virus gdy bénh khac nhu PVY (Potato virus Y) va

triéu ching bénh thé hién rd hon.
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}

Hinh 2.5. Triéu ching ciia TMYV trén 6t (Ray Cerkauskas, 2004)

Triéu chimg bénh trén cay 6t: Virus TMV nhiém hé thong giy hién tuong
kham, 1n cay. Poi khi cdy bénh xuat hién cac vét chét hoai & phan cudng 1a. Virus
TMV c6 thé ton tai & vo hat. Co thé loai trir bénh béng cach xur 1i hat trong dung dich
NasPO,4 10% trong 2 gid (L& Luong Té va Vii Triéu Man, 1999).

2.3.1.6. Bién phap kiém soat

4+ Chi su dung hat khée manh dé san xuit cay con trong vuon uwom. Bat
hoat TMV dinh trén bé mit trai bang cach nhung hat trong dung dich HCI 2% trong
khoang 24 gio hay dung dich Trisodium phosphate (NasPO,) 10% trong it nhit 1a 15
phut hodc xtr Iy hat & nhiét do cao (85°C trong 24 gid hay 70°C trong 2 - 4 ngay) trong
qué trinh thu hat, sau do6 rtra va lam kho hat dé ngan chan nhing tdc dong c6 hai cho
phoi boi nhitng hoa chat an mon.

% Khong trong cdy con bi nhiém. Nhiing ciy ca chua nhiém nén dét bo di
trudc khi trong lai.

4 Subt qua trinh san xuit cdy con va trong cdy, nhitng dung cu, trang thiét
bi, quﬁn 4o cO dinh nhya cdy nén dugc lam sach. Khir truing dung cu cham séc béng
Focmalin 1: 25. Rura tay bang xa phong, dic biét 1a sau khi tiép xtic v6i cdy bénh. CAm
hut thude trong gio 1am viéc vi TMV ¢6 thé nhiém qua thudc 14 (nhitng san pham nhu
thudc diéu, thudc nhai, xi ga).

4 Can don sach c¢é vi chung 1a ki cha cho TMV tdn tai. Ca chua khong
duoc tréng luan canh voi cdy ho ca: 6t, khoai tay, thude 14 va mot sé hoa nhu petunia,
begonia.

% Chon gidng chong chiu bénh, khang bénh.
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+ V¢ sinh déng rudng: Don sach tan du cay bénh, co dai. Ti€u huy sém
than ré cta cay trong vu trudc.
(Lam Ngoc Hanh, 2005)
2.3.2. Cucumber mosaic virus (CMV)

2.3.2.1. Ngudn gbc

Bénh kham trén dua leo dugc mo ta lan dau tién vao nam 1916, 1a mot trong
nhitng bénh hai thyc vat giy ra boi virus duge phat hién sém nhat. Trong thoi gian
dau, nhitng cong cu dé xac dinh su ton tai cua virus chuyén biét rat han ché. Sau do,
bénh ciing dugc biét 14 do Cucumber Mosaic Virus (CMV) giy ra. Hién nay nhiéu
dong CMV di duoc md ta. Dit lidu di truyén hién nay chira trinh tu ciia khoang 60
protein khac nhau, va 15 trinh tu genome virus hoan chinh (Lam Ngoc Hanh, 2005).

CMV phan b khip noi trén thé gidi, phd bién ¢ ving c6 khi hau 6n hoa. Nguoi
ta tim théiy CMYV ¢&: chau Au, chau Uc, Canada, Phap, An Do, Nhat Ban, Triéu Tién,
Ma - roc, New Zealand, Phan Lan, Tdy Ban Nha va My.

CMV nhiém trén 1000 loai ki chi, bao gém 85 ho thuc vat, 1a loai virus co phé
ki chu rong nhat duoc biét. CMV 14 virus ¢6 kha ning thich tmg cao, v6i kha ning tién
hoa la thuong. Kha ning nay lam cho né tré thanh méi de doa cho ndéng nghiép thé
gidi.

Mot trong s6 nhimg ciy rau cai quan trong bi anh huong béi CMV 1a 6t
(Capsicum annuum L.), ca chua (Lycopersicon esculentum Mill.), chudi (Musa spp
L.). Nhitng cay ky chu khac 1a: Dua chudt, bi, can tay, ti€u, cu cai duong, khoai tay,
dua chuot ri, dua hau, dua gang, thanh yén, cdy bau bi (gourd), dau lima, dau tam,
hanh, ca tim, cAy dai hoang, ca rdt, cdy thi 13, ciy ci can, rau mui tdy (parsley), ciy
mudp, cay atoso.

Ky chu 14 cdy canh gom: Cdy cic tiy (China aster), ctc (chrysanthemum), cay
phi yén (delphinium), hoa x6 do (salvia), cay phong lit (geranium), gilia, hoa lai on
(gladiolus), cay voi voi (heliotrope), lan da huong (hyacinth), lily, cic van tho
(marigold), cdy sen can (nasturtium), cdy dira can (periwinkle), cdy thudc 14 canh

(petunia), cay giap trac dao (phlox), hoa mdm ché (snapdragon), tulip va ctc zinnia.
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2.3.2.2. Phén loai

Ho: Bromoviridae.

Gidng: Cucumovirus.

Loai: Cucumber mosaic virus.

Tén viét tit: CMV.,

2.3.2.3. Chu tric

Duéi kinh hién vi dién tr CMV ¢6 dang hinh cau, dudng kinh 28-30nm. Virion
cia CMV khong c6 vo. Co nhiéu loai virion nhung kich thudc twong d6i gidng

nhau. Trong luong phan tir 14 5,0-6,7.10° Da.

M
L 2
Lo
(%
Hinh 2.6. Ciu tric CMV Hinh 2.7. CMV duwéi kinh hién vi
(Thomas J. Smith va CTV, 2000) dién tir (Bhat A I va CTV, 2005)

Thanh phan céu tao:

4+ Acid nucleic: sgi don RNA thong tin (mRNA), chiém khoang 18% trong lugng
phan tr. Ti 1€ G: A: C: U khoang 24: 23: 23: 30. C6 4 loai RNA chinh duogc dit tén la
RNA 1, RNA 2, RNA 3 va RNA 4 chua twong ung khoang 3350, 3050, 2020 va 1030
nucleotide. Chi c6 RNA 1, 2, 3 1a cin thiét cho sy xAm nhiém, RNA 4-c6 ngudn gdc tir
RNA 3 ma hoa cho 16p vé protein. Virus cling c6 chira cdc RNA khac c6 kich thude
nho hon & murc d6 thap, d6 1a RNA 4A, RNA 5 va RNA 6. RNA 4A thu dugc ¢ dong
Q, ¢6 kich thudce 682 nucleotide, co nguén géc tor RNA 2, ma hod cho gen 2b. RNA 5
thu duoc & dong Q, ¢ kich thude 309 nucleotide, c6 ngudn gbc tir dau 3’ khong ma

hoa ctia RNA 2 va RNA 3. RNA 6 c6 kich thude 70-80 nucleotide c6 ngudn gdc tir
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tRNA cua cdy va nhitng doan RNA cia CMV. Mdi RNA 5, RNA 6 chiém 1-2% RNA
tong s cua virus.

+ Protein: phan vo chira 180 tiéu don vi protein twong ddng, co khéi luong
khoang 24.500. C6 thé thu protein vo bang cach pha v& hat virus va két tia RNA véi
LiCl 2M.

4 Thanh phan khac: chua c6 bao céo

Vat liéu di truyén cua CMV chtra 3 soi RNA thong tin dugc dat tén 1a RNA 1,
RNA 2, RNA 3. RNA 1 (3357 nucleotide) ma hoa protein 1a (khoang 111 kDa), RNA
2 (3050 nucleotide) ma ho4 truc tiép protein 2a (97 kDa), RNA 4A (691 nucleotide) co
ngudn gbc tir RNA 2 ma hoa cho protein 2b (15 kDa). RNA 3 ma hoa truc tiép protein
di chuyén (30kDa) va RNA 4 (1034 nucleotide) c6 nguén goc tir RNA 3 ma hoa
protein vo (24,5 kDa). Protein 1a, 2a két hop véi nhiing protein ctia ki chii tao thanh
enzyme “replicase” cia CMV . Protein 2b lién quan dén su wc ché dap tng khang
nhiém ctia ki chu, su di chuyén cua virus va la mot yéu td quyét dinh tinh doc. Protein
3a l1a protein di chuyén cua virus, protein 3b 1a protein vo va nd chtra nhiing yéu to
quyét su lan truyén boi rép. Ca 2 loai protein 3a va protein vo déu can thiét cho sy di
chuyén cuia virus giita cac té bao va di chuyén ¢ khoang cach dai.

Pau tan cung 3’ cua 4 loai RNA 1-4 ¢6 trinh ty twong tu nhau va chia sé mot
cAu truc bac hai gidng nhu tRNA. Ca 4 loai RNA c6 thé dugc gin voi tyrosine & dau
3’ nho aminoacyl tRNA synucleotidehetase. Pau 5° duoc “gan mii” (capped) bang
7- methyl guanosine.

Virus c¢6 thé chira nhitng phan t& RNA vé tinh soi don, nho (332-405
nucleotide), n6 khong can thiét cho su sao chép cia CMV, nd phu thudc vao CMV dé
c6 hoat dong sinh hoc. Pén nay da xac dinh dugc trinh tu nucleotide ctia hon 40 RNA
v¢€ tinh.

2.3.2.4. Mdi gi6i truyén bénh

Virus dugc lan truyén boi hon 80 loai rép trong 33 giéng theo nhiing cach thirc
khong bén vitng. Myzus persicae va Aphis gossypii 1 2 trung gian truyén bénh quan
trong. Lép vo protein cua virus quyét dinh sy lan truyén béi rép, nhitng trinh tu amino
acid quyét dinh su lan truyén da duoc 1ap ban do.

Virus truyén qua hat ctia hon 20 loai thuc vat (Palukaitis va CTV, 1992). Virus

hién dién trong phéi, ndi nhil, vo hat ciing nhu trong phéan hoa.


http://www.dpvweb.net/dpv/showrefs.php?dpvno=400#123
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Virus dugc truyén qua it nhét 12 10 loai dy to hdng, virus c6 thé tai ban bén
trong day to hong.

2.3.2.5. Triéu chirng

Vét bénh dau tién 1a cac vét kham ddm mau vang nhat xen k& cac vét xanh dam,
thiy 14 nglmg phat trién, 14 nho hep, xodn cong. Ciy bénh kém phat trién, than manh.
Qua bj bénh thudng nho, bién dang, trén vé qua c6 cac vét ddm nhat loang 16. Trén ciy

bi xanh, bau, mudp virus CMV ciing gy triéu chimg kham tuong tu.

Hinh 2.8. Triéu chirng cia CMYV trén 6t (Ray Cerkauskas, 2004)

Triéu chimg bénh trén cdy 6t: CAy bénh thap lun, trén 14 cé cac vét ddm vang
sang va cac vét chét hoai. Trén than canh xuit hién cac vét den mong nudc co thé nirt
v& dé dang. Hoa bi bién dang va bat duc. Néu hinh thanh qua, qua thudng nho, bién
dang, trén bé mat qua c6 cac ddm vang sang va rat d& thoi.

2.3.2.6. Bién phap kiém soat

Trong thoi gian gan day, CMV da gay thiét hai nghiém trong trén nhiéu loai cay
trong nhu gay hoai tir ca chua & Italia, TAy Ban Nha va Nhat, gay kham va théi rira
chudi trén khap thé giéi, kham dwa hau & California, va Ty Ban Nha, gay kham cay 14
thom & Tay Ban Nha, gy kham 6t & Uc va California...Hiéu qua cua cac bién phap
kiém soat phu thudc nhiéu vao diéu kién sinh thai, thuong 1a thap boi pham vi ki chi
rong cia CMV, lan truyén boi nhiéu loai rép va né con duoc lan truyén hiéu qua qua
hat ctia céc loai rau va cé. Thude diét rép cling dugc dung han ché. Su dung gen khang

CMV ciing d3 duogc bao co trén nhiéu loai rau va, nhung trong hau hét cac trudng hop
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chi dic trung cho gidng, va/hodc kho st dung trong cac chuong trinh giéng. Duéi day
13 mot sb bién phap thuong duoc 4p dung:

+ Dung gidng khang bénh, gidng sach bénh.

£ Vi hau hét sy nhiém ban dau déu xuit phat tir nhitng cdy co6 14u nim nén
viéc loai bo nhimng cay co nay sé& c6 loi hon 1a phun thudc diét con tring, c6 thé 1am
gidm ap lyc 1én virus.

+ Loai bo ciy bénh.

+ Phun thudc trir rép. Khir tring phuong tién thu hai. Han ché giy vét
thuong, xay xat trong qua trinh cham soc.

+ Cham soc dé cay sinh truong phat trién tot, bao vé cay, tranh nhiém CMV
vao giai doan cay con.
2.4. Cac phwong phap chan do4n virus gy bénh thue vt thuong sir dung

2.4.1. Phuong phap cay chi thi

Cay chi thi thyc chat ciing 13 cAy ky chu (c6 thé 14 cdy trong hay cdy dai) nhung ¢
triéu ching bénh rat dién hinh va biéu hién nhanh chéng. Chan doan bang cay chi thi
la phuong phap khé chinh xac trong nghién ctru virus thuc vat.

Cay chi thi dugc chia lam hai nhém: cac cay nhiém bénh cuc bo va cac cay nhiém
bénh hé théng. Cay nhiém bénh cuc bo thuong tao ra cac vét chét trén 14, than,...con
ciy nhiém hé thdng thudng tao ra triéu chimg toan than nhu: kham 14, bién vang, lun
cay, va mot s triéu ching khac.

Dé thu duoc cy chi thi thi chung ta phai thyuc hién cac yéu ciu sau:

= Céc diéu kién chuan bi dé 1am thi nghiém lay bénh trén cay chi thi: dét thi
nghiém, phan bon.

= Phuong phap trong trot cay chi thi

= Phuong phap tién hanh 1y bénh nhan tao
(Vi Tri€u Man, 2003)

Cay nhiém b phin
e Nhu ciy ctic bach nhat (Gomphrena globosa) virus X gay vét chét hinh nhin
vong vién do.

e Cay rau mudi (Chenopodium quinoa) virus S gay cac dém vang trén 1.
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Cay nhiém hé thong
e Cay thudc 14: Nicotiana tabacum var xanthi virus Y gdy kham 14 va gan sang.
e Ciy tim bop My: Physalis floridana gay hién twong vang lun ciy sau khi
truyén bang rép.

Céc cay chi thi dugc st dung trude ti€én voi muc dich dé chan doan bénh hai:
Nguoi ta thuong dung nhimg cdy co triéu chimg nhiém bd phan dé thuc hién thi
nghiém nay. Cac cdy nhiém hé thong thudng duoc dung dé giit ngudn virus phuc vu
cac thi nghiém trong phong.

Cay chi thi 1 cach chan doan quan trong trong cac phong thi nghiém virus thyc vt
vi chiing 13 co s¢ ban dau dé chan doan. Nhugc diém co ban ciia phuong phap nay can
c6 thot gian 1ay bénh va phai cho cdy phat bénh sau mdt thoi ky u bénh.

Yéu ciu chung déi véi mau

Toan bd hoac mot phén cua 14 déu c6 thé duoc dung lam mau phan tich. Nguyén
liéu doi hoi phai con tuot, 14 16n va con non, khong st dung 14 gia. Chon nhiing 14 c6
biéu hién bénh dé thuc hién thi nghi¢m chan doan. Truong hop cay c6 su phan bd
khong déu mam bénh thi phai thu thap nhitng phdn ma ¢ biéu hién bénh manh nhét.

(Theo Lé Lwong Té - Vil Triéu Man, 1999).

2.4.2. Phuwong phap chan dodn bang chi thi mau

Pay 1a phuong phap chan doan c6 do chinh xac thap, thudng chi dat 70 - 90%.
Chinh vi vay phuong phép nay chi st dung cho viéc chan doan ban dau. Pho bién la
phuong phap nhudém mau bing sunfat ddng. Cac té bao cia cay ho bau bi, ca khi bi
nhiém bénh s& bi nhuém mau nau do con té bao cla cay khoe chi c6 mau nau hay
khong nhuém mau. Ngudi ta thuong ding CuS0,.5H,0 3% dé chan doan ciy nhiém
CMV.

2.4.3. Phuwong phap chan doan bang kinh hién vi dién tir

+ Virus thuc vat c6 nhitng dic diém sinh vat song, chung ty nhan 1én trong cay
trong va di truyén tinh gdy bénh, ching tu phin chia thanh cic phan tir nhé nhung
cling c6 thé tao thanh nhiing tinh thé gidng nhau chira dung nhiing phan tir protein

+ Chung ta khong thé thiy virus dudi kinh hién vi quang hoc, nhung chiing ta c6

thé quan sat duoc chung trén kinh hién vi dién tir v6i d6 phong dai 500.000 lan.
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+ Phuong phap don gian 1a str dung dung dich chtra virus chiét tir 14 cay bénh hay
thong qua 1am tinh khiét c¢6 dinh bang hoa chét trén luéi dong dé quan sat trén kinh
hién vi dién tir. Day la phuwong phép truc tiép va don gian nhat.

£ C0 thé sir dung khang huyét thanh khi ding phuong phap xem tryuc tiép dé phan
biét trong trudng hgp nghi 1a mau bi 13n virus khic. Phuong phap nay gitip ta x4c dinh
duoc hai virus khac nhau trong ciing mot mau.

+ Nguoi ta con dung 1at cit cyc mong bang Ultramicrotom va nhudém mau duge
cat, quan sat su hién di¢n cua virus trong cac té bao thuc vat bi nhiém bénh.

(Pham Buc Toan, 1996 — 2001)

(Nguyén Vian Tuat, 2002)

2.4.4. Phwong phap ELISA (Enzyme Linked Immuno Sorbent Assay)

bay la k¥ thuat kha nhay va don gian, cho phép xac dinh khang nguyén hoac khang
thé & nong do rat thap (0,1ng/ml). So véi voi cac k¥ thuat mién dich khéc thi k¥ thuat
nay ré tién va an toan hon ma van dam bao d6 chinh xac. ELISA duoc dung dé xéc
dinh nhiéu tac nhan gay bénh nhu virus, vi khuan, ndm, ki sinh.

Nguyén tic ctia k¥ thuat nay dua trén sy gan két dic hiéu giita khang nguyén va
khang thé, trong d6 khang thé dugc gin véi mot enzyme. Khi cho thém co chat thich
hop (thudng 13 p-nitrophenol phosphate) vao phan tmg, enzyme s& thily phan co chat
thanh mot chat c6 mau. Sy xuit hién mau chimg to dd xay ra phan tng dic hiéu giita
khang thé véi khang nguyén va thong qua cudong do mau ma biét duoc nong d6 khang
nguyén hay khang thé can phat hién.

Hai k¥ thuat ELISA dugc dung nhiéu 13 k¥ thuat ELISA truc tiép (direct Double
Antibody Sandwich-ELISA) va ELISA gian tiép (Indirect ELISA). Cac enzyme
thuong dung 1a B-galactosidaze, glucosidaze, peroxidaze va phosphataze kiém (Vii

Tri¢u Man, 2003).
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ELISA satidwich

-E-E-E

Khang thé 0 Ehéng nguvén  Khéng thé 1 Khang the 2 Thém dung dich tac mau
Blardard Gumve ch I:+:I

R BiC (- } Do dd mau

s

T |

reg of astigen

Hinh 2.9. Nguyén tic ciia phan ing ELISA
(Ngudn: Chemicon International)
4 Phuong phap ELISA truc tiép kiéu Sandwich
Gom céc budc sau:
Buéc 1: C6 dinh khang thé dic hiéu cta virus vao dia ELISA.
Budc 2: Phu dich cay (co chira virus can xac dinh) vao dia ELISA.
Budc 3: Phu khang thé c6 gan enzyme.
Budc 4: Cho co chat nén 1a co chat clia enzyme vao dia ELISA.
Két qua duoc doc trén may doc ELISA (ELISA reader) ¢ budc song 405 nm.
Pé ¢d dinh mau sic cua dia ELISA, bao quan trong tu lanh 4°C va can xem vio
khi khac c6 thé dung dung dich NaOH 3M nhé vao mdi giéng 25 — 30 pl.
4+ Phuwong phap ELISA gian tiép (Indirect ELISA)
K¥ thuat nay thuong dugc dung dé dinh tinh va dinh lugng khang thé hién dién

trong mau can xac dinh. Gom cac budc:

Budc 1: Cb dinh khang nguyén 1én thanh giéng.

Budc 2: Cho tiép khang huyét thanh (chtra khang thé can kiém tra) vao.

Budc 3: Thém cong hop khang khang thé c6 gan enzyme vao.

Budc 4: Thém co chit cta enzyme vao dé doc két qua (Vi Triéu Man, 2003).
2.4.5. Phwong phap RT-PCR (Reverse Transcriptase - Polymerase Chain

Reaction)
2.4.5.1. Ky thuat PCR
Pugc gisi thiéu 1an dau tién boi Tién si Kary Mullis vao nam 1985. PCR

(Polymerase Chain Reaction) 1a mét cong cu don gian va hiéu qua trong viéc khuéch
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dai DNA in vitro. Phan Uing xay ra trong mdt may luan nhiét c6 kha nang lap lai 3
budc u & cac nhiét do khac nhau. 3 budc trén gém:
1. Bién tinh (Denaturation): Soi d6i DNA khuén bi bién tinh bai nhiét thanh 2 soi
don. Nhiét do khoang 94-95°C.
2. Bit cap (Annealing): Cip primer bat cip bd sung voi doan DNA khudn. Nhiét
d6 khoang 55°C.
3. Kéo dai (Extension): Cap primer dugc kéo dai bdi DNA polymerase. Nhiét do
khoang 72°C. S6 ban sao cia DNA dich ting gip d6i sau mdi chu ky, su
khuéch dai theo hé s6 mii va c6 kha ning tao ra hang ti ban sao ciia doan DNA

ban dau.

Lap la 25-30
chu k¥

Bt dan lai buwée 1

Thex gian (phit)
Hinh 2.10. So dd phén ing PCR

Ngay nay ky thuat PCR dugc ung dung rong rai trong céc linh vyc: Phan loai
hoc, tién hoa, y hoc, sinh thai hoc, khao ¢, giam dinh phap y...

2.4.5.2. Ky thuat RT-PCR

K¥ thuat RT-PCR gdm su tong hop cDNA tir khuén RNA va phan tmg PCR, 1a
mot phuong phap phan tich biéu hién gen nhanh chéng va rat nhay. RT-PCR duoc six
dung dé phat hién hay dinh lugng mRNA, thuong tir RNA khudn c6 ndng do thap.

Khuén mau cho RT-PCR c6 thé 1a RNA tong s6 hoic RNA co dudi poly (A).
Phan tmg RT c6 thé thuc hién v6i primer ngiu nhién, oligo (dT) hodc primer dugc

thiét ké chuyén biét (GSP) sir dung enzyme reverse transcriptase. C6 hai hinh thiic ctia
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phan trng RT-PCR: mot budc (one-step) hodc hai budc (two-step). Phan ing RT-PCR
hai buédc, mdi bude duge thuc hién trong nhirng diéu kién tdi wu. Su téng hop cDNA
xay ra dau tién trong dung dich dém RT va san phdm cta phan tng nay duoc dung cho
PCR. Phan tmg RT-PCR mét budc, phan tmg RT va PCR xay ra lién tiép trong cung

mot tube dudi nhitng di¢u kién t61 wu cho ca hai.

Primer ngiu nhién .
- mRMA
) AABAARAA S ooy oo
==Ng =-hg =-Mg +-Ng =-Ng =-Ng CONA
Primer oligo (dT)
& AARAARAATY THNA
%] A :
: first-slrand
3 - TTTTTTIT & i.lffq;a r— PCR
Primer chuyénhiét ()
. . MRMA
W = AAARARBA Y foo o
= - CDNA

Hinh 2.11. So' @6 phin img RT

Té bao hoac mod

Ly trich RNA

A 4

T6ng hgp cDNA (RT)

A 4

Khuéch dai cDNA (PCR)

Hinh 2.12. So dd phén ing RT-PCR
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Hai loai reverse transcriptase thuong sir dung la AMV (Avian Myeloblastosis
Virus) Reverse Transcriptase va MMLV (Moloney Murine Leukemia Virus) Reverse
Transcriptase. Ca hai loai enzyme nay déu can mot primer dé khéi dau viée tong hop.

AMYV Reverse Transcriptase 1a mot DNA polymerase phu thuoc RNA (RNA-
dependent DNA polymerase), c6 chiic ning tong hop soi DNA b sung véi RNA
khuon tir mot primer. Enzyme ndy con c¢6 mot sd nhitng hoat tinh khac nhu DNA
polymerase phu thuéc DNA (DNA-dependent DNA polymerase), RNase H, thdo xoén,
khong c6 hoat tinh 3°- 5’ exonuclease. AMV Reverse Transcriptase thich hop cho
phan ing sao chép nguoc nhitng doan cé cAu tric bac 2 do c6 nhiét d6 hoat dong tdi
wu kha cao: 42°C. Tuy nhién mat han ché cta no 1a hoat tinh RNase H cling kha cao
lam gi6i han kich thudc va giam ning suat tong hop cDNA.

MMLYV Reverse Transcriptase cling la mdt enzyme DNA polymerase phu thugc
RNA, c6 chiic ning tong hgp cDNA. Enzyme nay con c¢6 nhiing hoat tinh khac nhu
DNA polymerase phy thudéc DNA va hoat tinh RNase H yéu, khong c6 hoat tinh 3°—5°
exonuclease. Nhi¢t d§ hoat dong t6i vu 12 37°C. Do hoat tinh RNase H thép hon nhiéu
so véi AMV Reverse Transcriptase nén MMLV Reverse Transcriptase dugc khuyén
c4o sir dung dé tong hop nhitng cDNA ¢6 kich thudc 16n.

Cic van dé thuwong gip trong ky thuiat PCR (RT-PCR):
+ C6 nhiéu band tap trén gel sau khi dién di

Nguyén nhan:

- Nong d6 DNA khuon chua phu hop.

- DNA khuén bi dut giy.

- Thoi gian bién tinh qua ngan.

- Nhiét d6 bién tinh qua thap.

- Thoi gian kéo dai qua thap.

- Sb chu ky nhiéu.

- Primer khong chuyén biét.

- Nhiém.

- Nong d6 Mg** chua phu hop.

- Vung khuéch dai chtra nhiéu GC hay c6 nhiéu céu trac bac hai.
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Ning suat khuéch dai thap hay khong c6 san phim khuéch dai
Nguyén nhan:

- Nong do enzyme thap.

Thoi gian bién tinh qua ngan.

Nhiét d6 bién tinh qua thap.

Thoi gian kéo dai thap.

S6 chu ky it.
Nong d6 DNA khuon it.

Mau dit gdy/nhiém.

- Enzyme mat hoat tinh.

- dNTPs bi hu.

- Primers khong bit cap.

- Nhiét do bat cap qua cao.
- Thoi gian bét cap ngan.

May PCR.

Ndng d6 Mg?* chua phu hop.

Vung khuéch dai chtra nhiéu GC hay c¢6 nhiéu ciu trac béc 2.
C6 vét ban (smear) trén miéng gel sau khi dién di

Nguyén nhén :

- Nong do primer cao.

- Primer thiét ké chua tét.

- Nong do enzyme cao.

- S6 chu ky cao.

Nhiét d6 bat cip thap.

Thoi gian kéo dai chua phu hop.

Bién tinh khong hoan toan.

C6 qua nhiéu DNA mau.

Nong do Mg chua phu hop.
Nhiém.

(Ngudn: Www.promega.com)
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2.5. Mot s6 két qua nghién ciru trong va ngoai nuwéc vé bénh do CMV, TMV giy
ra trong thoi gian gin diy
2.5.1. O nuwéc ngoai

- Harald Jockusch, Christiane Wiegand, Birgit Mersch, va Daniela Rajes vao
nam 2001 da cho biét thé dot bién cia TMV ¢d protein vé nhay cam vdi nhiét do cam
mg phan Gng sbc nhiét (heat shock) ¢ 14 thude 14.

- F. L. Erickson, S. P. Dinesh - Kumar, S. Holzberg, C. V. Ustach, M. Dutton,
V. Handley, C. Corr va B. J. Baker di tim hiéu vé tuong tac giita gen N cila thudc 14
va TMV. Gen N cua thudc 14 tao phan Gmg siéu nhay cam khi TMV xdm nhdp vao cay
thudc 1.

- Steve Whitham, Sheila Mccormick va Barbara Baker vao nam 1996 da
chuyén gen N cua thudc 14 vao ca chua, tao tinh khang TMV cho ca chua chuyén gen.

- Ki Hyun Ryu, Chung - Ho Kim va Peter Palukaitis vao nam 1998 da chung
minh rang protein vo cia CMV quy dinh diy ki chii cia CMV khi nhiém vao lta mi.

- Yoshiji Niimi, Dong-Sheng Han, Shiro Mori, Hitoshi Kobayashi vao nam
2002 di xdy dung quy trinh phat hién CMV gay bénh trén cy hoa Lili bang k¥ thuat
RT-PCR. Qua d6 cho thdy ky thuat RT-PCR c6 d6 nhay cao hon so voi ky thuat
ELISA trong viéc phat hién virus gay bénh.

2.5.2. O Viét Nam

Cac nghién cuu vé bénh virus con khd méi, chi c6 mot sd nghién cuu cua
truong Pai hoc Nong Lam trong nhitng ndm gan ddy.

- Nguyén Ngoc Bich, truong Dai hoc Nong Lam TP. HCM vao nim 2003 da
budc dau nghién ciru mot sé bénh virus chinh trén ving thude 14 tinh Tay Ninh. Ding
DAS - ELISA dé chan doan mot s virus trén thude 14 nhw TSWV, CMV, TMV dong
thoi diéu tra tinh hinh bénh virus trén dia ban tinh Tdy Ninh. Két qua cho thay cac
virus nay dang phat trién kha manh & ving thudc 14 tinh T4y Ninh.

- Lam Ngoc Hanh, truong Pai hoc Nong Lam TP.HCM vao ndm 2005 da tién
hanh danh gia tinh hinh nhiém bénh virus TMV, CMV, TSWV trén ca chua ¢ tinh
Lam Dong, s dung ky thuat DAS-ELISA va xay dung quy trinh chan doan TMV
bang RT-PCR.
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PHAN III
VAT LIEU VA PHUONG PHAP NGHIEN CUU

3.1. Thoi gian va dia diém thuc hién

+ Thoi gian thyc hién dé tai tir thang 03/2006 dén thang 08/2006.

+ Mau thi nghiém dugc léy ¢ 4 xa thudc huyén Cu Chi la: Hoa Phu, An Nhon
Tay, Nhuan Buc, Trung Lap Thuong. Viéc chan doan bénh dugc tién hanh tai Trung
Tam Phan Tich Thi Nghiém Hoéa Sinh, trudng Pai Hoc Nong Lam TP. H6 Chi Minh.
3.2. Vit liéu

3.2.1. Dung cu

- Dung cu thu mau va diéu tra gdm: Bang miu cdu hoi diéu tra, nhin, bao
nylon, may chup anh, thung gitr lanh, da kho, tu am.

- Dung cu nghién mau gém: Ci, chay. Mau dugc nghién trong nito 16ng.

- Dung cu, thiét bi dung cho ELISA, RT - PCR gém: Pia ELISA 96 giéng, mdy
rira dia ELISA, mdy doc két qua ELISA, dia Petri, may ly tim, eppendorf, dau tip,
pipet man, petcher, mdy PCR, ti mat, ti &m, ti laminar, bon U nhiét, ta G nhiét, tu séy,
ta hap vo tring (autoclave), may dién di, bon nhuém Ethidium Bromide, may chup
hinh gel, may in.

3.2.2. Héa chat dung trong k§ thuat ELISA phat hién CMV, TMV

Bo6 kit ELISA voi day du cac thanh phan:

- Dich trich mau (Tampon De Broyage Extraction buffer 1X).

- Dung dich dém dé pha khang thé (Coating buffer).

- Khang thé.

- Dich rira (PBS - Tween).

- Béi chiing duwong (Positive control).

- Béi chimg am (Negative control).

- Dung dich dém dé pha khang thé c6 gan enzyme (Conjugate buffer).

- Khang thé gin enzyme alkaline-phosphatase (Conjugate antibodies).

- Dung dich dém dé pha chét chi thi mau.

- Chét chi thi mau p-NPP.
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Ngoai ra can phai chuén bi:
- Con 70°,
- Nudc cit hai 1an khir ion va hap khir trung.
3.2.3. Héa chit dung trong ky thuit RT-PCR phat hién CMV
3.2.3.1. Ly trich RNA
RNA duoc ly trich theo quy trinh cua kit ly trich (The Aurum total RNA mini kit )
do Biorad san xuat.

Nhiing loai hoa chat c¢6 san trong kit:

- Dich trich mau (Lysis solution) 50 ml
- Dich rtra nhe 5X (Low stringency wash solution) 20 ml
- Dich rtra manh (High stringency wash solution) 40 ml
- DNase I dang bét 1 ha

- Dich pha loang DNase | 10 mi
- Dich hoa tan RNA (Elution solution) 10 ml

Bén canh d¢ ta phai chuin bi mot s6 hoa chit sau :

- Polyvinylpyrolidone (PVP) 2%.

- Tris-base.

- B-mercaptoethanol.

- Ethanol 95 - 100%.

- NaOH 0,1 M.

-EDTA 1M.

- DEPC (diethyl pyrocabonate).

3.2.3.2. Tong hop cDNA
Dung kit tong hgp cDNA (iScript cDNA kit) do Bio-Rad cung cap v&i thanh
phan nhu sau:

- Hon hop phan tng di pha sin (5X iScript Reaction Mix)100 ul. Hon hop nay da
duoc tron vai primer poly T (oligo dT) va cac hexamer ngau nhién, chung c6 kha ning
bat cip voi nhimg RNA muc tiéu khac nhau. Hon hop nay sé cho két qua t6i uu véi
nhirng san pham < 1 kb.

- Nude khong nhiém enzyme thiy phan nucleotide (Nuclease free water) 1,5 ml.
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- Enzyme phién ma ngugc (iScript Reverse Transcriptase) 25 ul, 1a enzyme
MMLYV véi1 hoat tinh RNAse H+ ¢6 do nhay cao hon nhitng enzyme c6 hoat tinh
RNAse H-. Enzyme nay duoc bd sung thém chit e ché enzyme phan huy RNA
(RNAse). Ta chi can bd sung thém RNA va chay theo chu trinh nhiét cua kit.

3.2.3.3. Thue hién phén ing PCR khuéch dai cac phén tir cDNA
Thanh phan hoa chat can thiét:
- ¢cDNA duoc lay tir qua trinh tong hop & trén.
- Nudc khong chira nuclease (Nuclease free water).
- Dung dich dém PCR (10X PCR buffer).
- MgCl, 50 mM.
- Hon hop ANTP 10 mM.
- iTaqg polymerase 5 U / pl.
- Primer vdi trinh tuy nhu sau :
Primer 1: 5’-ATG GAC AAATCT GAATCAAC-3
Primer 2: 5’-TCA AAC TGG GAG CAC CC-3
Bén canh d6 can phai chuin bi mot s6 hoa chit khac nhu:
- Agarose.
- Loading dye.
- Thang chuén (ladder) 1000bp, mdi vach cach nhau 100bp (Biorad).
- TAE 0,5X.
3.3. Phwong phap nghién ciru
3.3.1. N§i dung nghién ciru

- Piéu tra tinh hinh nhiém céac loai virus TMV, CMV trén 6t tai huyén Cu Chi
bang phan (g ELISA trén cac mau thu thap tai cac x4.

- Kiém tra cdc miu c6 phan ing ELISA duong tinh véi CMV bang k¥ thust RT-
PCR.

3.3.2. Phuong phap diéu tra va iy miu

- Piu tra tai cac ho nong dan co tréng 6t theo mau diéu tra di chuan bj sén.

Khau 1ay mau dugc thyc hién nhu sau:

- Tuy theo dién tich c6 thé 1dy tir 5 - 15 mAu /vudn theo duong chéo, ldy bon gbc
va O giita, con lai 1dy ngiu nhién va c6 theo phan doan c4 nhan. LAy 14 khong non ciing

khong gia 1am, phién 14 16n. MAu duoc cho vao bao nylon ¢ ghi nhan can than vé thoi
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gian, dia diém, chu vuon, loai cay, tudi cay, triu chung, diéu kién canh tac. Mau duogc
cho vao thung xdp va duoc giir lanh cho dén khi két thiic dot 1y mau.
- MAu dugc dem vé phong thi nghiém trong diéu kién duoc giit lanh va bao quan
trong ti lanh -20°C cho dén khi phan tich.
Bang 3.1. S6 miu thu thap tir 4 x4 ciia huyén Ci Chi.

STT Xa S6 miu
1 Hoa Phu 30
2 An Nhon Tay 26
3 Nhuan Buc 105
4 Trung Lap Thuong 16
Téng s6 mau 177

3.3.3. Phat hién TMV va CMYV bang ky thuiat DAS-ELISA (Double Antibody
Sandwich Enzyme Linked Immuno Sorbent Assay)
Thuc hién theo su huéng dan cua bo kit.
+ Giai doan ly trich mAu:

Mau khi ldy vé trir & -20°C, chon nhiing 14 vira khong non ciing khong gia,
phién 14 16n, can 0,5g cho vao ¢i, thém 2,5ml dich trich mau. Nghién that nat
thanh dang dung dich. Sau d6 d6 vao eppendorf gan diy va ghi ky hiéu that can
than.

Pem ly tam toc do 5000 vong/phiit trong 3 phut & nhiét do 4°C. Trit & 4°C.

+ Chan doin ELISA:

= Bude 1: Chuin bi dia va so d6 bd tri. Mdi dia duge bd tri 2 ddi chirng am va
2 dbi chimg duong.

= Budc 2: Pha lodng khang thé 1/100 trong dung dich dém (coating buffer).
Hut 100pl dung dich vira pha vao mdi giéng, ding bang keo dan kin lai va dat vao
ti u & 37°C trong 2 gio.

= Budc 3: Rua voi dung dich dém PBS — Tween bang mdy rira, rira 3 1an mdi
1an 3 phit.

= Budc 4: Mbi ddi chimg am va duong duoc hoa tan véi 1ml nude cit, hat
100p] mdi loai d6i chimg vao cac giéng ddi ching, tiép theo hut 100l mau vao

cac giéng d3 duoc bd tri. Pem 1 ¢ 4°C qua dém.
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= Budc 5: Rira lai vi PBS — Tween 3 1an mdi 1an 3 phut.

= Budc 6: Pha khang thé co gin enzyme vao dung dich dém twong ty nhu pha
khang thé ¢ bude 2. Hat 100pul dung dich khang thé co gin enzyme di dugc pha
vao mdi giéng , dan bang keo lai, sau d6 dem u ¢ 37°C trong 2 gio.

= Budc 7: Rira lai v6i PBS — Tween 3 1an, mdi 1an 3 phut.

= Budc 8: Hoa tan p-NPP trong dung dich dém Subtrate dé dat ndng do cudi 1a
Img/ml cta p-NPP.

Céach pha: Nghién nat thanh bot min 7 vién p-NPP (mdi vién 5mg), cho vao
35ml dung dich dém Subtrate (khong mau), chd 5 phut d¢ pNPP tan hoan toan
trong dung dich dém. Hut 100p] cho vao mdi giéng, dan bang keo lai. U ¢ 37°C
trong 30 phtt.

= Budc 9: Poc két qua bang may doc OD sau 30 phit, 1 gio, 2 gio.

> Nhiing giéng xuat hién mau vang: giéng chira mau bi nhiém bénh.

> Nhiing giéng khong mau: giéng chira miu khong bi nhiém bénh.

Nhiing 6 dé tréng
Nudc cat

Buffer

Pbi ching duong
Pbi ching 4m
Mau ly trich

Hinh 3.1. So dd bo tri phan ing ELISA
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3.3.4. Chan doan CMV bing RT — PCR

Cac mau sau khi duoc kiém tra béng k¥ thuat ELISA s€ dugc chon ra dé thuc
hién tiép phan tng RT-PCR. Trong dé tai nay ching toi chi thyc hién phan Gmg RT-
PCR trén déi tugng CMV.

Tiéu chuin chon mau dé thuc hién RT-PCR;

- Duong tinh véi phan ing ELISA.
- Triéu chimg duoc quan sat phai dic trung va biéu hién ra ngoai.
- Mau duoc bao quan tét (con twoi).

Duya vao nhiing ti€u chi trén, ta chon ra duoc 3 mau dé thuc hién phan Ung
RT-PCR: mau 30, mau 44, mau 69.

Ky thuat RT-PCR dugc sir dung 1a 2 budc (two steps), gom giai doan téng
hop cDNA (Reverse) va giai doan khuéch dai cDNA (PCR). Virus CMV dugc phat
hién dya trén mot doan gen c6 kich thudc 650 bp, ma hoa cho phan tir protein vo. Qua
trinh thuc hién gom 2 giai doan:

3.3.4.1. Ly trich RNA theo Aurum™ Total RNA Mini Kit (Biorad)

= Budc 1: Can khoang 60 mg mau 14 6t dd qua chan doan ELISA cho két qua
duong tinh. Cho miu vao cdi (d3 qua xir 1y véi NaOH, EDTA, rira lai bang nudc cat
siéu sach, boc gidy bac roi dem hap khur tring & 121°C trong 20 phut, siy kho trong
mot ngay dém) nghién thanh bot min véi nito 16ng. Thém nito 16ng thuong xuyén.

= Budge 2: Liy mudng cho vao hét trong tube ly tdm 2ml ¢6 nip day (khong c6
RNase). Hoa tan miu bang dung dich ly giai (lysis solution) c6 bd sung PVP 2% (hdn
hop nay da duoc tron trude: 14ul PVP 2% + 700ul dung dich ly giai cho mdi mau).

= Budc 3: Cho 700ul dung dich da dugc tron & budc trén vao tube chtra mau,
tron that ky bang pipet khoang 10 lan .

= Budc 4: Ly tam 13000 vong trong 3 phit. Chuyén toan bd dich ndi vao tube ly
tam 2ml mai.

< Budc 5: Thém 700 pl ethanol 70%, hoa tan bang pipet cho dén khi khong con
su phan 16p.

= Budc 6: U am dung dich hoa tan (elution solution) trong bon 1t & 70°C (dé
chuan bj cho budc 15). Bat RNA binding column (RNAbc) vao tube 2ml khong nép.

= Budce 7: Cho 700ul dung dich ¢ budc 5 vao RNAbc, ly tam 12000 vong trong
60 gidy, loai bo dich lgc. Thuc hién tuong tu cho dén hét phén dich con lai.
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= Budc 8: Dich rira low stringency tir 5X pha lodng bang ethanol 100% xudng
con 1X.

= Budc 9: Cho 700ul dung dich low stringency vao RNAbc, ly tam 12000 vong
trong 30 gidy, loai bd dich loc.

= Budc 10: Pha DNase I v6i 250l Tris 10mM pH 7,5. Hoa tan bang pipet.

= Budc 11: Tron Sul Dnase I voi 75ul dung dich Dnase dilution trong tube
1.5ml, cho vao RNAbc. U & nhiét d6 phong trong 15 phut, ly tam 30 gidy. Loai bo
dich loc.

= Budc 12: Cho 700ul high stringency vao RNAbc, ly tam 12000 vong trong 30
giay, loai bo dich loc.

< Buoc 13: Thuc hién twong tu nhu budc 12 nhung véi dung dich low
stringency.

= Budc 14: Ly tim 12000 vong trong 1 phiit dé loai bé hoan toan dich rira.

= Budc 15: Chuyén RNAbc vao tube 1.5ml c6 ndp ddy, cho vao 80ul dung dich
hoa tan & budc 6. B¢ 1 phut, ly tam 12000 vong trong 2 phiit dé thu RNA tong sd. Bao
quan ¢ -20°C.

3.3.4.2. Khuéch dai RNA bang RT - PCR
+ Buéc 1: Tong hop cDNA
Téng hop cDNA theo huéng dan cua iScript"'cDNA Synthesis kit (Biorad).
Bang 3.2. Thanh phén héa chét cho phan ng tdng hop cDNA.

Thanh phan Thé tich
5X iScript reaction Mix 4 ul
Reverse transcriptase 1 ul
RNA 3-5ul
Nuclease-free water thém vao du 20 pl

Tong thé tich 20 ul
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Chu trinh nhiét:

5 phat ¢ 25°C
30 phat ¢ 42°C
5 phit ¢ 85°C
e Giit64°C

cDNA duoc téng hop (20 pl) cé thé dem sir dung ngay trong phan ing PCR
hoic trit ¢ -20°C dé chay PCR sau.
+ Budc 2: Khuéch dai cDNA biang PCR
Budc nay duoc thuc hién theo nghién ctru ciia A. I. Bhat va CTV & Phan vién
bao v¢ thuc vat, Vién nghién ctru vé giéng, An Do vao thang 6/2005.
Chung t6i da tién hanh kiém tra d6 dac hiéu cua cap primer sit dung trong phan
g PCR bang phan mém BLAST hién c6 trén mang Internet. Cac budc thuc hién nhu
Sau:
- Budc 1: Truy cdp trang chi NCBI (http://www.ncbi.nlm.nih.gov).
- Buodc 2: Chon thé BLAST.
- Budc 3: Nhap trinh tu cta ca hai primer vao.
Sau khi kiém tra do dic hiéu cua primer, chung t61 xac dinh thanh phén hoa
chat cho phan tmg PCR nhu bang 3.3.
Bang 3.3. Thanh phan phan img PCR.

Thanh phén Thé tich Nong do cudi
10X iTaq buffer 5ul 1X
Primer 1 Ll 0,4uM
Primer 2 Ll 0,4uM
dNTP mix 10mM Tl 0,2mM
MgCl, 50mM 1,5ul 1,5mM
cDNA 3-5ul
iTag DNA polymerase 0,5ul 2,5U
H,0 thém vao du 50 ul

Thé tich tong 50 pl
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Chu trinh nhiét:
e lchuky 1 phutd94°C
e 40chuky 30 gidy 6 94°C
1 phut & 50°C
1 phut & 72°C
e Ichuky 10 phat o 72°C
e Giit 6 4°C trong 5 phut
3.3.4.3. Dién di trén gel agarose
> Budc 1: Chuan bi gel agarose 1,5%.
» Budc 2: Lam ngudi agarose da duoc niu chin dén 50-60°C, sau d6 d6 vao
khuon da duoc dat lugce vao trude. Cho cho gel dong.
> Budc 3: Lay lugc ra, cho gel vao dung dich TAE.
Buéc 4: Hut 2l loading dye tron véi 4pl mau.
Budc 5: Bom vao cac giéng mot cach can than 4pl mau + dung dich dém.

Budc 6: Chay dién di & 50V/250mA, cho dén khi thuéc nhuém cach dau tan

YV V V

cung cua gel khoang 1cm.
Budc 7: Lay gel ra va ngdm vao dung dich ethidium bromide trong 20 phiit.
Budc 8: Rura nhe gel voi nudc.

Budc 9: Boc két qua duéi tia UV, tham dinh két qua véi marker.

YV V V VY

Budc 10: Chup ban gel dé luu lai két qua.
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PHAN IV
KET QUA VA THAO LUAN

4.1. Panh gia tinh hinh nhiém CMV, TMV bing ELISA
4.1.1. Ty 1¢ nhiém CMV, TMYV trén tong sé6 miu diéu tra
Tir tong s6 177 mAu thu thap & cac xd ching toi chon ra duge 135 mau dé tién
hanh kiém tra bang ELISA.
Thé hién qua Biéu d6 4.1.
Bang 4.1. Két qua ELISA trén tong s6 mau.

Téc nhan S6 miu S6 miu Tong sb Ty 1 nhiém (%)
gay bénh dwong tinh am tinh miu
CMV 120 15 135 88,9
TMV 93 42 135 68,9
160 135 135
- 120
ED 100 93 O duong tinh
g 80 B amtinh
= 60 45 Ot £ x
o 40 tong sO mau
20 E B
0 L
CMV T™MV

Biéu d 4.1. S6 lwong mau dwong tinh va am tinh véi TMV va CMV

& Két qua trén cho thiy 6t trong tai cac x4 ctia huyén Cu Chi dang bi nhiém CMV,
TMV & mic do cao, nhat 1a CMV 1én dén gan 90%. Khi di thu thap mau ching toi

nhan thay mdt s6 diém nhu sau:
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# Cac rudng 6t thuong dugc trong xen k& vai hoa mau khac nhu bau bi, ca chua,

dua leo, thudc 14...Sau khi di thu hoach hoa mau, phén tan du duoc xép déng

chd phan hiy ma khong c6 bién phap xir 1i thich hop dé tiéu diét mam bénh.

+ Ba con nong dan chua quan tdm dén ngudn gbc cua hat gidng, chwa nhan thiy

murc d¢ nguy hi€m cua bénh do virus.

+ Ruong 6t dd bi nhiém bénh ning van khong duoc dbt bo do tam 1i “duoc trai

nao hay trai day”.

£ (C0 dai moc rat nhiéu trong rudng ot.

% Co6 nhiéu vector lan truyén virus.

Nhitng nguyén nhéan trén di lam cho CMV, TMV vén rat bén viing trong tu

nhién lai cang c6 co hdi bung phat manh mé, lam gidam ndng suat &t canh tac.

4.1.2. Ty 1¢ cac mau nhiém hén hop virus TMV va CMYV so véi cac miu nhiém

CMV hay TMV

Thé hién qua Biéu d0 4.2,

Bing 4.2. Ty 1¢ cic miu nhiém hén hgp virus TMV va CMYV so véi cdc miu

nhiém CMV hay TMV.
3 Téng s6 miu Ty 1¢ nhiém
Chi tiéu SO0 mau .
kiém tra (%)
Chi nhiém CMV 40 29,6
Nhiém hon hgp TMV va CMV 80 135 59,3
Chi nhiém TMV 12 8,9
Khong nhiém virus nao 3 2,2
70
60 - 59,3 B Chi nhiém CMV
~ 50 5
= 40 4 B Nhiém hon hop CMV va
@ 29,6 ™V
> 30 <
~ 20 O Chi nhiem TMV
8,9
10 272 X
0 ’ 0O Khong nhiém virus nao
Chi tiéu

Biéu do 4.2. Ty 1€ nhiém virus ctia cic mau diéu tra
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& Qua biéu d6 4.2 c6 thé thiy sé mau nhiém hdn hop TMV va CMV chiém ty
1& cao nhét (59,3%), ké dén 1a s6 mau nhiém CMV (29,6 %) va s6 mau nhiém TMV

chiém ty 1& thap nhat (8,9%); trong tong sé mau kiém tra chi c6 3 mau khong nhiém ca

hai loai virus trén (2,2%). Thuc té trén dong mot ciy thudng bi nhiém nhiéu loai virus

do strc dé khang cua cay bi giam dan, tao di€u kién cho nhiéu virus khac xam nhap

(Marcelo Eiras, 2001). Do vay két qua s6 mau nhiém hdn hop ca TMV va CMV chiém

ty 18 cao nhat 1a hop li. Tap quan canh tic 6t & Cu Chi la trong xen k& 6t v6i bau bi,

dua leo... 1a nhitng cdy ki chu chinh cia CMV, con thudc 14 thi dugc tréng thanh

nhimng dién tich 16n riéng biét cho nén da s6 mau thu thap c6 ty 1é nhiém CMV cao

hon so v6i TMV. Két qua ciing cho thiy CMV dang bung phat manh m& ¢ Cu Chi vao

thoi diém khao sat khi ty 18 nhidm bénh 1én dén gan 90%. Chi ¢ 2,2 % mau 1a sach

bénh nhung ciing c6 thé 12 virus mdi xam nhép vao cay, chua di ngudng dé phat hién.

4.1.3. Ty 1&¢ nhiém TMYV va CMV tai cac xa

Thé hién qua Biéu d6 4.3.

Bing 4.3. Ty 1&¢ nhiém TMV va CMYV tai cac xa.

CMV TMV
Tong
Ty 1€ Ty 1€ .
Xa . Khong . . Khong . )
Nhiém nhiém | Nhiém N nhiém N
nhieém nhieém mau
(%) (%)
Hoa Phu 26 4 86,7 23 7 76,7 30
Nhuan BPuc 61 4 93,8 39 26 60,0 65
An Nhon Tay 20 4 83,3 16 8 66,7 24
Trung Lap Thuong 13 3 81,3 14 2 87,5 16
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100 +—86;7 938
— 6.7
S g4 1
z 60
5 60 OcMV
=
S 40 BTMV
2 20
O 1 1 1

HoaPhi  Nhuan AnNhon Trung Lap
buc Tay Thuong

Biéu dd 4.3. So sanh ty 1¢ nhiém TMV va CMYV tai cac xa
@ Két qua cho thay tat ca 4 xa diéu tra déu da bi nhiém virus TMV va CMV.
Trong d6 xi Nhuan DPtrc bi nhiém CMV ning nhat (93,8%) nhung nhiém TMV thip
nhat (60%); nguoc lai xa Trung Lap Thuong bi nhiém TMV ning nhat (87,5%) nhung
nhiém CMV thip nhét (81,3%). Diéu nay c6 thé do su tc ché 1in nhau gitta hai loai
virus nay, khi s6 lugng CMV phat trién dén murc cao s& trc ché sy phat trién cia TMV
va nguoc lai. Biéu dd 4.3 cho thdy mirc do nhiém virus & cic x4 13 dang bao dong, néu
khong ¢ bién phép kip thoi thi thiét hai vé kinh té cho ba con ndng dan sé& rat 16n.
4.1.4. Ty 1é nhiém TMV va CMYV theo tirng gidng &t
Khi diéu tra, da s6 ho nong dan khong nim duoc tén gibng 6t ma ho dang
canh tac. Ba con mua gidng tir cac dai li dem vé trong ma chua quan tam nhiéu dén tén
gidng. Do vdy trong nghién ciru ndy, ching toi chua thé thong ké duoc ty 1¢ bénh theo
gidng 6t.
4.1.5. Ty 1¢ nhiém TMYV va CMV theo triéu chirng
Tri€u chung bénh virus trén cdy 6t kha da dang, dudi day la mot s6 triéu
ching dién hinh ma ching t6i ghi nhan dugc trong qua trinh ldy mau:
+ L4 kham vang xanh, cong.
+ L4 chAm vang xanh, nhin nheo, co lai, day, gion.
+ Kham vang nhat trén ria 14, 14 nho.

+ L4 kham ning, bién dang, ciy lun, qua it
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Bing 4.4. Ty 1¢ nhiém TMV va CMYV theo triéu ching.

A - Ty 1€
S0 mau SO0 mau .
Triéu chirng . . nhiém
di€u tra nhiém
(%)
La xanh nhat, kham vang, cong 27 27 100
L& chim vang xanh, nhan nheo,co lai, day, gion 15 15 100
Kham vang nhat trén ria 14, 1a nho 37 37 100
La kham ning, bién dang, cay lun, qua it 9 9 100

@ Két qua trén cho thay chung ta c6 thé dwa vao nhitng triéu chimg dién hinh
bén ngoai dé chan doan bénh virus. Ty 1& nhiém bénh theo triéu chimg trong nghién
ciru nay déu 1a 100%. Bén canh d6 c6 nhitng mau 14 nhin bé ngoai khong cé triéu
chtng gi nhung khi kiém tra van phat hién bénh, diéu nay c6 thé 1i giai 13 do virus chi
m&i xam nhap vao cdy nén chua c6 biéu hién ra bén ngoai. Vi viy ngoai viéc dua vio
triéu chimg dé chan doan bénh, con phai két hop nhiéu phuong phap chin doan khac
nhu huyét thanh hoc, sinh hoc phan tu dé dua ra mot két luan chinh xac.

4.1.6. Ty 1&¢ nhiém TMYV va CMV theo d$ tuoi

Khi tién hanh léy mau thi cac rudng ot déu bude vao giai doan cudi vu hodc vira
méi duoc tr@)ng dot tiép theo. Do vay, ching t6i chua thé théng ké duoc ty I¢ bénh
theo d6 tudi.
4.2. Phat hién CMV bing ky thuat RT-PCR

Tir két qua chan doan bang ELISA, chiing t6i chon nhirng mau c6 chi s6 duong
tinh cao va tién hanh phan tng RT - PCR nhim x4y dung quy trinh chdn doan CMV
bang RT-PCR.

@ Sau khi ly trich RNA theo huéng dan cia Aurum™ Total RNA Mini Kit
(Biorad) thu dugc 80pul RNA tong sd.

@ Phan tng tong hop cDNA duoc thyc hién theo hudng dan cua iScript™
cDNA Synthesis Kit (Biorad). Sau phan ung thu dugc 20ul cDNA. Lugong cDNA nay

c6 thé dugc sir dung cho phan tng PCR ngay hoic trit & -20°C.
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Trong qué trinh thuc hién thi nghiém, ching t6i di tién hanh thay ddi thé tich
RNA va cDNA trong céc phan tng (3-5ul). Két qua ching toi da thu duoc thanh phan
hoa chit toi vu cua phan tng tong hop cDNA (Bang 4.5) va phan tng PCR (Bang 4.6).
Bang 4.5. Thanh phan hoéa chit tdi wu ciia phan tng tong hop cDNA.

Thanh phan hoéa chit Thé tich
5X iScript Reation Mix 4ul
iScript Reverse Transcriptase 1l
RNA khudn mau Sul
Nuclease-free water 10pl
Tong thé tich 20ul

Luogng RNA thich hop cho phan ng tong hop cDNA 13 5 pl.
Quy trinh nhiét cua phan tng tong hop cDNA c6 thay ddi so voi khuyén céo
cua kit (tdng thoi gian cua giai doan 42°C tir 30 phut 1én 40 pht).
Chu ky nhiét trong phan tng tong hop cDNA:

25°C trong 5 phut.
42°C trong 40 phut.

85°C trong 5 phut.
Giit ¢ 4°C.
< Lugng cDNA thich hop cho phan tng PCR 14 5 pl.

Bang 4.6. Thanh phan héa chat tdi wu ciia phan img PCR.

Thanh phan héa chit Thé tich  Nong dd cudi

Buffer 10X 5ul 1X
MgCl, 50mM 1,5ul 1,5mM
iTag DNA polymerase 0,5ul 2,5U
dNTPs 10mM Tl 0,2mM
Primer 1 1l 0,4uM
Primer 2 Tl 0,4uM
cDNA Sul

H,O 35ul

Tong thé tich 50ul
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& Két qua kiém tra d6 dic hiéu cua primer:
- Chi ¢6 mot vi tri bét cip cua primer trén gen dich.
- Cip primer str dung chi khuéch dai doan gen dic trung cia CMV.
- Poan gen dugc khuéch dai ma héa cho protein vo cua CMV.

@ Chu trinh nhiét st dung trong phan tmg PCR 1a 6n dinh.

& Két qua dién di:

650bp

Hinh 4.1. Két qua dién di sain pham PCR ciia CMV
M: Thang DNA chuéan 1000bp.
30, 44, 69: cDNA ctia mau sb 30, 44, 69.

& Primer 13 yéu t6 quan trong hang dau quyét dinh thanh céng cta phan Gng
PCR, duoc thiét ké dua theo nhirng trinh ty nucleotide da biét cua virus. Nghién ctu
nay str dung cip primer thiét ké dua vao trinh ty doan gen ma héa protein vo cua virus
CMV, khuéch dai san pham c6 kich thuéc khoang 650bp cua tac gia A. |. Bhat va
CTV 6 Phan vién bao v¢ thuc vat, Vién nghién ctru vé giéng, An bo.

& Cap primer da st dung c6 do dac hi¢u rit cao, chi cho ding 1 band ¢ vi tri
650bp trén gel dién di.

@ Hinh 4.1 cho thiy phan tng RT-PCR d3 thanh cong trong viéc khuéch dai
doan gen c6 kich thuéc mong mudn (khoang 650bp). Nhu vay ching t6i di budc dau
xay dung duoc quy trinh phat hién CMV bang ky thuat RT-PCR.

Qua d6 cho phép khang dinh cac mau ndy di bi nhidm virus CMV.
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PHAN V
KET LUAN VA PE NGHI

5.1. Két luén

Tur cac két qua thu dugc chung t61 rat ra mot sb két luan sau:

> Vao thoi diém nghién ctru (03/2006), cac rudng Ot cta 4 xi trong huyén Cu Chi
déu da bi nhiém TMV va CMV véi mac d6 cao. Trong d6 CMV dang bung
phat manh mé&, TMV nhiém véi ty 1é thip hon.

> X& Nhuan Ptc nhiém CMV ning nhat, xa Trung Lap Thuong nhiém TMV
ning nhat.

» (C6 thé dua vao triéu ching bénh bén ngoai dé chan doan sém bénh virus, tuy
nhién can két hop vé6i ky thuat ELISA va RT-PCR dé cho két qua chinh xac
nhét.

> Pi phat hién duoc virus CMV trén cay 6t nhd phan tng RT-PCR khuéch dai
doan gen ma hoa cho protein v6 (650bp). Cip primer di st dung 1a rat dic hiéu
va chu trinh nhiét 6n dinh.

5.2. D& nghi

> Tiép tuc tmg dung k¥ thuat ELISA va RT-PCR dé phat hién cac virus khac giy
bénh trén cay 6t.

> Tiép tuc nghién ciru danh gia anh huong cua gidng va tudi cua ciy ot dén mirc
do nhiém céc loai virus trén.

> Thyc hién budc giai trinh ty san pham PCR dé so sanh murc d6 twong dong cla
chung virus dang nghién ctru vdi cac chung trong ngan hang gen.

> Co thé ly trich RNA tryc tiép bang phuwong phap siéu ly tim trong khuynh do
duong sir dung 6ng cellulose.

> Cung cip giéng sach bénh cho ba con nong dan va tuyén truyén thay doi tap

quén canh tac 6t nhu hién nay dé gidm mirc d§ nhiém virus.
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' ” PHU LUC 5 o
KET QUA KIEM TRA PRIMER BANG PHAN MEM BLAST

Sh gi|77917371|emb|AM114273.1] Cucumber mosaic virus partial 3a gene and
partial cp gene for coat protein, genomic RNA, strain Le02 RNA3

Length=2216

Score = 40.1 bits (20), Expect =0.27

Identities = 20/20 (100%), Gaps = 0/20 (0%)

Strand=Plus/Plus

>h 0i|111154124|gh|AC184073.2]  Populus trichocarpa clone Pop1-50D1,
complete sequence

Length=139458

Score = 40.1 bits (20), Expect =0.27

Identities = 20/20 (100%), Gaps = 0/20 (0%)

Strand=Plus/Plus

>h gi|71467707|emb]AMO055602.1| Cucumber mosaic virus CP gene for coat
protein, genomic RNA, specific host Musa x paradisiaca (banana)

Length=657

Score = 40.1 bits (20), Expect =0.27

Identities = 20/20 (100%), Gaps = 0/20 (0%)

Strand=Plus/Plus

>h 0i|68146848|emb|AJ890465.2] Cucumber mosaic virus CP gene for coat protein,

genomic RNA, specific host Lilium tigrinum
Length=944

Score = 40.1 bits (20), Expect =0.27
Identities = 20/20 (100%), Gaps = 0/20 (0%)
Strand=Plus/Plus

>h 0i|68146847|emb|AJ890464.2| Cucumber mosaic virus CP gene for coat protein,
genomic RNA, specific host Oriental Lily

Length=944

Score = 40.1 bits (20), Expect =0.27

Identities = 20/20 (100%), Gaps = 0/20 (0%)

Strand=Plus/Plus

>h gi|44893903|gb|AY541691.1] Cucumber mosaic virus strain CMV-G10 coat
protein gene, complete cds

Length=657

Score = 40.1 bits (20), Expect =0.27

Identities = 20/20 (100%), Gaps = 0/20 (0%)

Strand=Plus/Plus


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Nucleotide&list_uids=77917371&dopt=GenBank
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Nucleotide&list_uids=111154124&dopt=GenBank
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Nucleotide&list_uids=71467707&dopt=GenBank
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Nucleotide&list_uids=68146848&dopt=GenBank
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Nucleotide&list_uids=68146847&dopt=GenBank
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Nucleotide&list_uids=44893903&dopt=GenBank

>H 0i|38537169|gb|AY450854.1| Cucumber mosaic virus strain CMV-G2 coat
protein gene, complete cds

Length=657

Score = 40.1 bits (20), Expect =0.27

Identities = 20/20 (100%), Gaps = 0/20 (0%)

Strand=Plus/Plus

>h 0i|110564284|gb|DQ767971.1] Cucumber mosaic virus from lily coat protein
gene, complete cds

Length=657

Score = 40.1 bits (20), Expect =0.27

Identities = 20/20 (100%), Gaps = 0/20 (0%)

Strand=Plus/Plus

>h gi|55740407|gb|AY792596.1| Cucumber mosaic virus coat protein gene,

complete cds

Length=657

Score = 40.1 bits (20), Expect =0.27
Identities = 20/20 (100%), Gaps = 0/20 (0%)
Strand=Plus/Plus

Sh gi|[7242509|emb|AJ276481.1|CMO276481 Cucumber mosaic virus (strain Mf),
complete RNA3 segment

Length=2214

Score = 40.1 bits (20), Expect =0.27

Identities = 20/20 (100%), Gaps = 0/20 (0%)

Strand=Plus/Plus

>h 0i|25809284|emb|AJ517802.1|CM0O517802  Cucumber mosaic virus 3a gene
for movement protein and cp gene for coat protein, genomic RNA

Length=2216

Score = 40.1 bits (20), Expect =0.27

Identities = 20/20 (100%), Gaps = 0/20 (0%)

Strand=Plus/Plus

>h 0i|25173584|emb]AJ511990.1|CMO511990  Cucumber mosaic virus 3a gene
for movement protein and cp gene for coat protein, genomic RNA

Length=2216

Score = 40.1 bits (20), Expect =0.27

Identities = 20/20 (100%), Gaps = 0/20 (0%)

Strand=Plus/Plus


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Nucleotide&list_uids=38537169&dopt=GenBank
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Nucleotide&list_uids=110564284&dopt=GenBank
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Nucleotide&list_uids=55740407&dopt=GenBank
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Nucleotide&list_uids=7242509&dopt=GenBank
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Nucleotide&list_uids=25809284&dopt=GenBank
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Nucleotide&list_uids=25173584&dopt=GenBank

>H gi|56684566|gb|AY754359.1| Cucumber mosaic virus isolate Kerala coat protein

gene, complete cds

Length=657

Score = 40.1 bits (20), Expect =0.27
Identities = 20/20 (100%), Gaps = 0/20 (0%)
Strand=Plus/Plus

>h 0i|47156054|gb|AY600989.1| Cucumber mosaic virus isolate Danshen coat
protein gene, complete cds

Length=657

Score = 40.1 bits (20), Expect =0.27

Identities = 20/20 (100%), Gaps = 0/20 (0%)

Strand=Plus/Plus

>h 0i}45331380|gb|AY560556.1| Cucumber mosaic virus isolate SG15 coat protein
gene, complete cds

Length=657

Score = 40.1 bits (20), Expect =0.27

Identities = 20/20 (100%), Gaps = 0/20 (0%)

Strand=Plus/Plus

Sh gi|62177356|gb|]AY871071.1] Cucumber mosaic virus isolate B23 capsid
protein (CP) gene, complete cds

Length=841

Score = 40.1 bits (20), Expect =0.27

Identities = 20/20 (100%), Gaps = 0/20 (0%)

Strand=Plus/Plus

>h 0i|62177354|gb|AY871070.1| Cucumber mosaic virus isolate B13 capsid protein
(CP) gene, complete cds

Length=841

Score = 40.1 bits (20), Expect =0.27

Identities = 20/20 (100%), Gaps = 0/20 (0%)

Strand=Plus/Plus

>h 0i|62177352|gb|AY871069.1| Cucumber mosaic virus isolate S337 capsid
protein (CP) gene, complete cds

Length=841

Score = 40.1 bits (20), Expect =0.27

Identities = 20/20 (100%), Gaps = 0/20 (0%)

Strand=Plus/Plus


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Nucleotide&list_uids=56684566&dopt=GenBank
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Nucleotide&list_uids=47156054&dopt=GenBank
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Nucleotide&list_uids=45331380&dopt=GenBank
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Nucleotide&list_uids=62177356&dopt=GenBank
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Nucleotide&list_uids=62177354&dopt=GenBank
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Nucleotide&list_uids=62177352&dopt=GenBank

>h 0i|62177350|gb|AY871068.1| Cucumber mosaic virus isolate SH17 capsid
protein (CP) gene, complete cds

Length=841

Score = 40.1 bits (20), Expect =0.27

Identities = 20/20 (100%), Gaps = 0/20 (0%)

Strand=Plus/Plus

>h gi|46250517|emb|AJ635302.1] Cucumber mosaic virus partial cp gene for coat

protein, genomic RNA

Length=533

Score = 40.1 bits (20), Expect =0.27
Identities = 20/20 (100%), Gaps = 0/20 (0%)
Strand=Plus/Plus

>h 0i|46250515/emb|AJ635301.1] Cucumber mosaic virus partial cp gene for coat

protein, genomic RNA

Length=533

Score = 40.1 bits (20), Expect =0.27
Identities = 20/20 (100%), Gaps = 0/20 (0%)
Strand=Plus/Plus

>h 0i|46019642|emb|AJ634532.1| Cucumber mosaic virus segment RNA3 partial cp
gene for coat protein and partial intercistronic region, genomic RNA

Length=533

Score = 40.1 bits (20), Expect =0.27

Identities = 20/20 (100%), Gaps = 0/20 (0%)

Strand=Plus/Plus

>h gi|37183419|gb|AY380812.1| Cucumber mosaic virus from Eucharis grandiflora
coat protein gene, complete cds

Length=657

Score = 40.1 bits (20), Expect =0.27

Identities = 20/20 (100%), Gaps = 0/20 (0%)

Strand=Plus/Plus

>h 0i|37181255|gb|AY380533.1| Cucumber mosaic virus coat protein gene,

complete cds

Length=657

Score = 40.1 bits (20), Expect =0.27
Identities = 20/20 (100%), Gaps = 0/20 (0%)
Strand=Plus/Plus


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Nucleotide&list_uids=62177350&dopt=GenBank
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Nucleotide&list_uids=46250517&dopt=GenBank
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Nucleotide&list_uids=46250515&dopt=GenBank
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Nucleotide&list_uids=46019642&dopt=GenBank
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Nucleotide&list_uids=37183419&dopt=GenBank
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Nucleotide&list_uids=37181255&dopt=GenBank

>h gi|37181253|gb|AY380532.1| Cucumber mosaic virus coat protein gene,

complete cds

Length=657

Score = 40.1 bits (20), Expect =0.27
Identities = 20/20 (100%), Gaps = 0/20 (0%)
Strand=Plus/Plus

>h 0i|34979122|gb|AY377584.1| Cucumber mosaic virus coat protein gene,
complete cds

Length=657

Score = 40.1 bits (20), Expect =0.27

Identities = 20/20 (100%), Gaps = 0/20 (0%)

Strand=Plus/Plus

>h gi|34978959|gb|AY376840.1] Cucumber mosaic virus coat protein gene,

complete cds

Length=657

Score = 40.1 bits (20), Expect =0.27
Identities = 20/20 (100%), Gaps = 0/20 (0%)
Strand=Plus/Plus

>h 0i|34811731|gb|AY374328.1] Cucumber mosaic virus coat protein gene,

complete cds

Length=657

Score = 40.1 bits (20), Expect =0.27
Identities = 20/20 (100%), Gaps = 0/20 (0%)
Strand=Plus/Plus

Sh 0i|34811729|gb|AY374327.1] Cucumber mosaic virus coat protein gene,

complete cds

Length=657

Score = 40.1 bits (20), Expect =0.27
Identities = 20/20 (100%), Gaps = 0/20 (0%)
Strand=Plus/Plus

>h gi|23345090|gb|AY138992.1] Cucumber mosaic virus clone Q6 coat protein
MRNA, complete cds

Length=988

Score = 40.1 bits (20), Expect =0.27

Identities = 20/20 (100%), Gaps = 0/20 (0%)

Strand=Plus/Plus


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Nucleotide&list_uids=37181253&dopt=GenBank
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Nucleotide&list_uids=34979122&dopt=GenBank
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Nucleotide&list_uids=34978959&dopt=GenBank
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Nucleotide&list_uids=34811731&dopt=GenBank
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Nucleotide&list_uids=34811729&dopt=GenBank
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Nucleotide&list_uids=23345090&dopt=GenBank

>h 0i|72536104|gb|DQ141675.1| Cucumber mosaic virus coat protein gene,

complete cds

Length=657

Score = 40.1 bits (20), Expect =0.27
Identities = 20/20 (100%), Gaps = 0/20 (0%)
Strand=Plus/Plus

>h 0i|33590514|gb|AY345895.1] Cucumber mosaic virus isolation-source Arachis
repens capsid protein gene, complete cds

Length=657

Score = 40.1 bits (20), Expect =0.27

Identities = 20/20 (100%), Gaps = 0/20 (0%)

Strand=Plus/Plus

>h 0i|32395625|gb|AY210438.1] Cucumber mosaic virus coat protein mRNA,
complete cds

Length=713

Score = 40.1 bits (20), Expect =0.27

Identities = 20/20 (100%), Gaps = 0/20 (0%)

Strand=Plus/Plus

>h 0i|32328355|gb|AY125575.1| Cucumber mosaic virus coat protein gene,

complete cds

Length=770

Score = 40.1 bits (20), Expect =0.27
Identities = 20/20 (100%), Gaps = 0/20 (0%)
Strand=Plus/Plus

Sh gi|22506879|gb|AF533968.1| Cucumber mosaic virus clone N6 coat protein
MRNA, complete cds

Length=987

Score = 40.1 bits (20), Expect =0.27

Identities = 20/20 (100%), Gaps = 0/20 (0%)

Strand=Plus/Plus

>h 0i|91984115|gb|DQ459482.1| Cucumber mosaic virus isolate CMV-YN coat
protein (cp) gene, complete cds

Length=657

Score = 40.1 bits (20), Expect =0.27

Identities = 20/20 (100%), Gaps = 0/20 (0%)

Strand=Plus/Plus


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Nucleotide&list_uids=72536104&dopt=GenBank
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Nucleotide&list_uids=33590514&dopt=GenBank
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Nucleotide&list_uids=32395625&dopt=GenBank
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Nucleotide&list_uids=32328355&dopt=GenBank
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Nucleotide&list_uids=22506879&dopt=GenBank
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Nucleotide&list_uids=91984115&dopt=GenBank

>h 0i|91984113|gb|DQ459481.1| Cucumber mosaic virus isolate CMV-HLJ coat
protein (cp) gene, complete cds

Length=657

Score = 40.1 bits (20), Expect =0.27

Identities = 20/20 (100%), Gaps = 0/20 (0%)

Strand=Plus/Plus

>h gi|71648826|gb|DQ028777.2| Cucumber mosaic virus coat protein gene,
complete cds

Length=657

Score = 40.1 bits (20), Expect =0.27

Identities = 20/20 (100%), Gaps = 0/20 (0%)

Strand=Plus/Plus

>h gi|56684564|gb|AY690621.1| Cucumber mosaic virus coat protein gene,

complete cds

Length=657

Score = 40.1 bits (20), Expect =0.27
Identities = 20/20 (100%), Gaps = 0/20 (0%)
Strand=Plus/Plus

>h gi|56684562|gb|AY690620.1| Cucumber mosaic virus coat protein gene,
complete cds

Length=657

Score = 40.1 bits (20), Expect =0.27

Identities = 20/20 (100%), Gaps = 0/20 (0%)

Strand=Plus/Plus

>h 0i|89474596|gb|DQ412732.1| Cucumber mosaic virus isolate Phy segment
RNAS3, complete sequence

Length=2220

Score = 40.1 bits (20), Expect =0.27

Identities = 20/20 (100%), Gaps = 0/20 (0%)

Strand=Plus/Plus

>h gi|17933277|gb|AF444252.1|AF444252 Banana mosaic virus coat protein
MRNA, complete cds

Length=654

Score = 40.1 bits (20), Expect =0.27

Identities = 20/20 (100%), Gaps = 0/20 (0%)

Strand=Plus/Plus


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Nucleotide&list_uids=91984113&dopt=GenBank
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Nucleotide&list_uids=71648826&dopt=GenBank
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Nucleotide&list_uids=56684564&dopt=GenBank
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Nucleotide&list_uids=56684562&dopt=GenBank
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Nucleotide&list_uids=89474596&dopt=GenBank
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Nucleotide&list_uids=17933277&dopt=GenBank

>h gi|14030604|gb|AF368192.1]AF368192 Cucumber mosaic virus strain Pf coat
protein gene, complete cds

Length=657

Score = 40.1 bits (20), Expect =0.27

Identities = 20/20 (100%), Gaps = 0/20 (0%)

Strand=Plus/Plus

>h 0i|14028598|gb|AF268597.1|AF268597 Cucumber mosaic virus isolate PE
segment RNA3, complete sequence

Length=2216

Score = 40.1 bits (20), Expect =0.27

Identities = 20/20 (100%), Gaps = 0/20 (0%)

Strand=Plus/Plus

>h gi|13448695|gb|AF350450.1]AF350450 Cucumber mosaic virus coat protein
gene, complete cds

Length=657

Score = 40.1 bits (20), Expect =0.27

Identities = 20/20 (100%), Gaps = 0/20 (0%)

Strand=Plus/Plus

>h 0i|12698657|gb|AF316362.1|/AF316362 Cucumber mosaic virus Chrysanthemum
boreale coat protein gene, complete cds

Length=657

Score = 40.1 bits (20), Expect =0.27

Identities = 20/20 (100%), Gaps = 0/20 (0%)

Strand=Plus/Plus

Sh 0i|40738314|gb|AY429437.1| Cucumber mosaic virus segment RNA3, complete
sequence

Length=2212

Score = 40.1 bits (20), Expect =0.27

Identities = 20/20 (100%), Gaps = 0/20 (0%)

Strand=Plus/Plus

>h 0i|40738301|gb|AY429432.1| Cucumber mosaic virus segment RNA3, complete
sequence

Length=2219

Score = 40.1 bits (20), Expect =0.27

Identities = 20/20 (100%), Gaps = 0/20 (0%)

Strand=Plus/Plus


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Nucleotide&list_uids=14030604&dopt=GenBank
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Nucleotide&list_uids=14028598&dopt=GenBank
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Nucleotide&list_uids=13448695&dopt=GenBank
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Nucleotide&list_uids=12698657&dopt=GenBank
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Nucleotide&list_uids=40738314&dopt=GenBank
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Nucleotide&list_uids=40738301&dopt=GenBank

>h 0i|10952732|gb|AF268599.1|AF268599 Cucumber mosaic virus 3A protein and
coat protein genes, complete cds

Length=2215

Score = 40.1 bits (20), Expect =0.27

Identities = 20/20 (100%), Gaps = 0/20 (0%)

Strand=Plus/Plus

>h 0i|65994009|gb|DQ018288.1| Cucumber mosaic virus isolate M coat protein
gene, complete cds

Length=895

Score = 40.1 bits (20), Expect =0.27

Identities = 20/20 (100%), Gaps = 0/20 (0%)

Strand=Plus/Plus

(Nguén: http://www.ncbi.nlm.nih.gov/Blast/Blast.cgi)


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Nucleotide&list_uids=10952732&dopt=GenBank
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=Nucleotide&list_uids=65994009&dopt=GenBank



