* X %

* *
* * S -
C (X)
** * ** 1
ARISE* Viet Nam
Funded by Funded by the European Union

the European Union

TAI LIEU TAP HUAN
GIAM PINH VI-RUT TREN CA CHUA

Training Document for Virus Detection on Tomatoes

HA NOI, NGAY 20 - 22 THANG 03 NAM 2023

Quét ma QR dé tai tai liéu H .
Scan QR Code for document download
(==t 35



B I

ARISE* Viet Nam —

Funded by the European Union

TUYEN BO MIEN TRU TRACH NHIEM/ DISCLAIMER

An pham nay dugc xuat badn véi sy tai trg cda Lién minh chau Au. Moi ndi dung trong &n pham nay thudc trach
nhiém duy nhat cla cac dién gia trinh bay va khéng nhat thiét phan anh quan diém cua Lién minh chau Au.

This publication was funded by the European Union. Its contents are the sole responsibility of authors and do not necessarily reflect
the views of the European Union



Ky thuat chan doan vi-rat trén cay ca chua

Téng quan dw an

Hb tro ky thuat cho chwong trinh ARISE+ tai Viét Nam

Ma dv an: EuropeAid/139560/DH/SER/VN

Ma hop déng: ACA/2019/414-304

DAI Global Austria

U S5 28 U S0 A Lothringer Strasse 16, A-1030 Wien, Vienna

Ma& hoat doéng: SPS 6

Tén bao céo: Ky thuat chan doan vi-rat trén cay ca chua

Téc gia: PGS. TS. Ha Viét Cudng

Kiém soét chat lwong: TS. Eduador Austin, Chuyén gia Hop phan 1 — SPS

— DAI . TRANG ii



Ky thuat chan doan vi-rat trén cay ca chua

Muc luc
DaNN MUC DANG ...ttt e e e e e e e e e e e e nnnreees %
Danh muc hiNh AN Vi
Danh MUC CRTP VIEE AL .......ovieiiiei ettt e et e e e e viii
NG RO IO U 1T TR ix
1. 13 Y I 03 10 LR 10
1.1.  LICH SU NGHIEN CUU VA BAN CHAT VIRUS......coooiiiiriiiririninceieeieisieeseseeeene 10
LiCh ST NGNIEN CLPU VITUS ..ottt ettt ettt sttt e nbe e et e e saneesneeas 10
PIiNh NGTA VIFUS oo 10
NGUON GOC VITUS ...ttt ea s n s s s s sttt ettt aese s 11
1.2.  PHAN LOAI VA DANH PHAP VIRUS ......ccooiiiieitecieceeeee ettt eaen e ane s 12
1.3. HINH THAI VA CAU TRUC VIRUS.......coooiiiieieeceee et ee e, 17
MOE SO LNUAL NG ...ttt e ettt s et e et e et e se e s s et et s seesseeeresaesssteseseesnanas 17
L LT I F- VIR T 1 PSR S 18
VIFUS trAN VA VIFUS €O VO DOC ..ottt ettt ettt e et et e e eee e e e e et eeeeeaeans 18
CAU trUC PRAN T VIFUS ...ttt ettt sn s s s s s s s esesenas 19
Thanh phan cAu tao Cla PhAN T VIFUS ........cvieieeieeeceeeceeeeee et en et 21
S0 SANN CAU trUC CAC NNOM VIFUS ......vvvvcecececececee et n s s s s s s s 21
1.4.  TAI SINH VIRUS (REPLICATION) ...ovoiuiiuiieieeeecte ettt svn s 22
LN F= VI 1 T=1 0 T 22
DEC FIBM TAI SINN VITUS ...ttt ettt e et ettt 22
Téi sinh clia cac virus €0 b0 gen RNA SOT (1) .eeoieieiiiiiie e 22
TONG NOP PrOLEIN VIFUS ....voeecee ettt ettt ettt et et s st s et e s et e s et eee st e eneteeeeee s 22
Hinh thanh phirc hep tai sinh VRC (viral replication complex).........coocoeeeiiiieeiniiiee e 23
TAI SINN DO GEN VITUS ....uiiiiiiie et e e e e e e e e e et e e e e e e s e s aa b e e e e e eeeeseasanrraneeeaens 23
LAp rap thanh phan tl VIFION MOi.........cccvovivieeeeeeieeeeeeeeeeeeeeeeeeeee et 23
Tai sinh clia cac virus €6 b0 gen RNA SO (=) coovveiiiiiiiei et 25
TA&i SINh CUA VIFUS RNA SOT KB ...eiiiiiiiie ettt e e s eatre e e s enaaea s 26
Téi sinh cla virus RNA qua phién ma nguoc (FEIrOVIIUS) .....ccecereiiieiiieesiee e 27
QUA triNh tAi SINN CUA FELIOVIIUS ... .vviiiiiiiee ettt ettt e e et e e e et e e e e et e e e e sbae e e e sbaeeaens 28
Tai sinh clia virus DNA SQIi VONG GOMN ...oooiiiiiiieeiiee ettt et e e stee e s e sneee e 29
Téai sinh cla virus DNA sgi vong kép phién ma ngugc (pararetrovirus) ........cccecveeveveeeenneenne, 30
1.5.  SU DI CHUYEN CUA VIRUS TRONG CAY .....ccociiuiiieeeiieceeeeeeeee e 32
Di ChUY&N QP CAC 18 DA ....cveeeeeeeeeeeeeeeeeee et 32
Di chuyén hé thdng qua KNOANG CACN Xa...........c.cevevieeeeeeeeeeeeeeeeeeesee e eneaeaens 34
1.6. CO CHE GAY BENH CUA VIRUS THUWC VAT ..ottt 35
I LTO I gL aTo T o =T IR T LSO 35
BIEN MAU ...ttt ettt et e ettt et et s e ee et e e ettt s et et et e ettt er e et et ene s enetens 35
2T Y0 T oo OO 35
VL GOM ...ttt 36
Hai mé hinh giai thich co' ché gay B&Nh CUA VIFUS .........ccooveveveeeeeececeeceecee e 36
CAC CO Ch& gAY DENN CUA VITUS ...t n s 37
Virus gay méat can bang PhytONOIMONE ............cvoviviviieieieieieeee e, 37

=DAI . TRANG iii



Ky thuat chan doan vi-rat trén cay ca chua

Protein cla virus kh&i dong lai chu Ky t& DAO0 ..........c.ceveueviiicccceceeeeeeeeee e 38
1.7.  LAN TRUYEN CUA VIRUS THUC VAT ..ottt 39
(o181 1= 39
Lan truy@n qUa tiEP XUC GO NOC........c.cvevvveriieveieieteteteeete et etea et s et 39
Lan truy&n qua NhAN GIONG VO TINN ...t 39
TrUYEN QUA NAE GIONG ...ttt 40
LaN trUYEN QUA MBI I ...ttt ettt ee sttt ettt s st s s et ete s e st s e enneneeaneens 41
Co ché truy&n Virus NG VECIO CON trUNG .......cveeeeeieee ettt en e 41
Lan truyén virus theo Kiéu Khdng D8N VIPNG...........ccceueueueuieeccceeeeeeeeeee e 43
Lan truy&n virus theo Kiu BAN DEN VIING ........ovoviieieeee et 43
Lan truyén virus theo kiéu BEN VI'NG TUAN HOAN ........ccccoiiiiiieeeeeeeeeeeeee e 44
Truyén theo Kiéu D&N VNG tAI SINN.........c.oiiiieeece ettt 44
1.8. CHAN DOAN BENH VIRUS THUC VAT ......cooviiiiiiiiiceeeeeeeete s 45
(o 71 1 1=V 45
Chan dOAN dpa VAO tHEU CRPNG .....cveeveeee ettt ettt en et en et en s 45
Chan d0aN dwa VA0 CAY CHT thi .....c.eveceeeieieceeceeee ettt sttt 45
KT HRUBE NEN Vi GTEN 0P .ottt ettt ettt ettt ettt et e ee e et et e et et et et eaeene e e eeene 46
Ki thuat chAn 04N duwa VA0 thé VUi ........ccceevririveiiieiieieeieie e 46
Vi AU MO SE 101 T VUit ettt 47
KT thUSE PCR VA RT-PCR ... .uuttutiiiiitiiitiietiiereteiererssererererererere ey ..., 48
Chan doaN da VA0 RNA SOT KEP .....v.ecvivieeieceeecee et en et e et st en st n et n s 51
Chan doan dwa vao huyét thanh NOC..............civevieieeeieee e 51
CAC KT thUAT Ot DIOT ... 56
2. CHUYEN KHOA ..o e eee e 56
2.1, CAC VIRUS THUC VAT O VIET NAM ..o 56
Cac virus Awgc phat hi€n & VIEE NAM ......cooiiiiiii e aae e 56
VIRUS DNA SOOI BDON: CHI BEGOMOVIRUS ...t 58
VIRUS RNA SOOI BDON CUC DUONG: CHI TOBAMOVIRUS ..., 64
VIRUS RNA SOOI BDON CUC DUONG: CHI POTEXVIRUS........coo i, 71
VIRUS RNA SOIBDON CUC DUONG: CHIPOTYVIRUS ..., 76
VIRUS RNA SQ1 DON CUC AM: ORTHOTOSPOVIRUS ... 79
3. THWC HANH. ...ttt et eete et ettt e eaeareaneaneas 84
BAI 1. DIEU TRA DONG RUONG BENH VIRUS ..., 84
BAI 2. PHAT HIEN BEGOMOVIRUS BANG PCR .....oveiteeeeeeeeee oo 84
BAI 3. PHAT HIEN CAC TOBAMOVIRUS, POTEXVIRUS VA TOSPOVIRUS BANG RT-
O o PSP 84

— DAI . TRANG iv



K¢ thuat chan doan vi-rat trén cay ca chua

Danh muc bang

Bang 1-1 Hé théng phan 10ai Virus theo BaltimOre ..........c..cccooevieeeieeeeeeeeseeeese e 17
Bang 1-2. So sanh mdt sb dic diém hinh thai — cdu tric ciia CAC NhOM VIrUS .........c.cvveveeceeeannee. 21
Bang 1-3 Thanh phan vecto ciia virus thuc vat tinh dén 2007 (Hogenhout et al., 2008)............... 41
Biang 1-4. Bon phwong thic truyén virus thuc vat cia con tring moi gidi ........co.cc.cevevveevereeennne, 41
Bang 1-5 Ma suy bién trong thiét K& Mol ChUNG........cc.oveerveveeeeceeeeeeeeee e, 50
Bang 2-1 Céc begomovirus hai cay trong dwec phat hign cho téi nay tai Vigt Nam..................... 64
Bang 2-2 Cac loai virus thugc chi Tobamovirus (ICTV, 2021) ......ccccoeviiieiiieiie e 64
Bang 2-3 Cac loai virus thugc chi Potexvirus (ICTV, 2021) ....c.coceiveieiiieeccesee e 72
Bang 2-4 Céc loai virus thugc chi Orthotospovirus (ICTV, 2021) ......cccceeierneinenee e 79

=DAI . TRANG v



K¢ thuat chan doan vi-rat trén cay ca chua

Danh muc hinh anh

Hinh 1-1 Minh hea phan loai céc chi, ho virus thuc vat theo b&o c4o lan thir 8 (2005) cia ICTV

.............................................................................................................................................................. 16
Hinh 1-2 So d6 phan loai virus theo Baltimore

(http://expasy.org/viralzone/all_by protein/230.htmI) .......c.cccoovveiiiiiii i 17
Hinh 1-3. Minh hea virus tran (hang trén) va virus c6 vé boc (hang dw6i)..............ccc.cooeveenen.n.. 18
Hinh 1-4 So' dd cau trac phan tir Clia CAC BUNYAVIFUS...........o..ovecvereeereeceeeseeeeies e, 19
Hinh 1-5 Céu triic d6i xing da dién icosahedron co ban caa virus (T=1, so tiéu phan = 60)...... 19
Hinh 1-6. Hai hinh tam giac déu véi s6 tam giac phu T =4 (trai) va T =9 (phai) .....co.ccevvreeeee. 19
Hinh 1-7 Céu triic d6i XiNg X0AN CHA TIMV ... 20
Hinh 1-8 Cau tric dang nong noc cia thuc khuan thé T4 (Viralzone, 2009).........cccoovvveeveeeene. 20
Hinh 1-9 Cau tric phirc tap Ciia Virus AU MUAL..........c.ooeveivieeeeeeee st 21
Hinh 1-10 So' d6 tai sinh virus RNA S@i @0m, CWC (+).....ververveeeeecerieseeceeeseeseeeeesseeseeseessessessses s, 24
Hinh 1-11 So' d6 t&i SiNN Cla FNADAOVITUS .........c.oeveeeeeeeeceeeeeeeeeeeeees st 25
Hinh 1-12 So' @6 t&i SiNN Virus RNA ST KED .........ovueieeciceeeeeeseese e senses s, 27
Hinh 1-13 T chitc b gen ciia 1 retrovirus dong vat (HIV) va caa 1 retrovirus thuc vat
(GMASIREV) ..ottt s et et et et et e st e b et et et ese st ene st ene st enessenears 28
Hinh 1-14 So' d6 ti Sinh Ciia retrovirus @ONG VAL ...........ccovvivveveiveeeeeessieses e, 29
Hinh 1-15 Tai sinh ctia retroVirus thC VAT .........ccciiiiiiiee et 29
Hinh 1-16 So' dd tai SiNh Clia DEGOMOVITUS ........ovvecveveeeecesieeeeeees e, 30
Hinh 1-17 So' @b t&i SiNh Ciia CAC CAUIIMOVITUS..........vveeeeeveeceeeeeeesessesssess s, 31
Hinh 1-18 Cau tao soi lién bao. A va B 1a mé hinh sei lién bao, trong d6 A 1a tiét dién doc va B
la tiét dién ngang. C 1a anh hién vi dién tir cia sei lién bao (Lucas, 2006). ........c..cc.coceverererrrnrene. 32
Hinh 1-19 Chién lwgc tao ng caa virus thuc vat dé di chuyén giira cac té bao (Hull, 2002).......33
Hinh 1-20 M& hinh di chuyén giita CAc té bA0 CHA TIMV ......c.ouivieieceeeeeeeees e 34
Hinh 1-21 Huéng va tée do di chuyén h¢ théng cia virus trong cay (Agrios, 2005)..................... 35
Hinh 1-22 Thi nghiém chieng minh protein P2 ciia RDP di can thiép vao dudng huéng téng hep
gibberellin ctia cay 10a (Wang et al., 2005) .........cccciiiieiiiiiie e 38
Hinh 1-23 Twong tac giira protein Rep ciia begomovirus véi pRBR ciia té bao cho phép khai
AONG 121 CNU K T8 DA0 ..ottt eness e 39
Hinh 1-24. Giai phiu chung c6n tring chich hit va phan b8 VIrus ..........ccooevveveeeceeeeeeee 42
Hinh 1-25 LAy nhiém nhan tao trén cay chi thi thuéc 14 va rau mudi (anh tréi, giira). Triéu
chirng dém chét hoai do Citrus psorosis virus (CPsV) trén cay rau muéi C. amaranticolor
(NEEP/WWW.DPWED.NEE) ...t bbbttt 46
Hinh 1-26 So do (trai) va anh chup hién vi dién tir (phai) caa thé vii té bao chat caa potyvirus
.............................................................................................................................................................. 47
Hinh 1-27 Dung cu va vt li¢u dung dé kiém tra thé vui virus thwc vét bing kinh hién vi quang
hoc (http://plantpath.ifas.ufl.edu/pdc/Inclusionpage/Florvirus.html)..........ccocooeiiiniiiinieinnnns 48
Hinh 1-28 Phat hi¢n by gen dsRNA cia virus lun soc den phwong Nam (Zhou et al., 2008)....... 51
Hinh 1-29 Cau tric Khang thé (HUIL, 2002) ..........coovvrveeeeeseeeeeeeeeeeseeeesesseeseessessesseessessess s, 53
Hinh 1-30 Ky thuat Outerlony chin do4n virus. Cac miu A, C, E, F 1a c4&c miu dwong ............ 54
Hinh 1-31 Cac k§ thuit ELISA KNAC NNAU.........ccociiiiiicice e 55
Hinh 1-32 Phat hién virus bing k¥ thuét dot blot mién dich (western blot, trai, Hull, 2002) va
dot blot lai DNA (southern blot, phai, Hsu et al., 2005).........ccccoiiiiiiieiiiiiecce e 56

Hinh 2-1 Hinh thai phan tir geminiviruses. A, Phan tir Tomato yellow leaf curl virus (TYLCV),
bar = 100 nm (Gafni, 2003). B, M& hinh phan tir Maize streak virus (MSV) (Zhang et al., 2001).

.............................................................................................................................................................. 59
Hinh 2-2 Té chitc by gen ciaa begomovirus va DNA vé tinh (Ha Viét Cwang, 2008).................... 61
Hinh 2-3 Tri¢u chitng bénh x0an vang 14 ¢a chua............c.cooo i 63
Hinh 2-4 So' d c4u trdc phan tir cia cac tobamovirus (Viralzone, 2009) ..........cc.cocevveveveerennene. 66
Hinh 2-5 Hinh thai virion va cAu tric CHa TMV ..........cc.euieeeeieeieeeessesssssessessessssessessensessesessenean. 67
Hinh 2-6 Tinh thé virus TMV hinh thanh trong t& bao thudC 14.............cccocoveevoeeeeeeeeeeeeee. 67

=DAI . TRANG vi



K¢ thuat chan doan vi-rat trén cay ca chua

Hinh 2-7 Té chitc by gen chinh va 2 phan tir phu genome ciia TMV.......c.ovvveveveeeeeeceeeeeeeeeeae 68
Hinh 2-8 Triéu chitng do TMV gay ra trén thuéc |4 (trai), 6t (gitra) va ca chua (phai)............... 69
Hinh 2-9 Triéu chitng do ToBRFV gay ra trén ca chua (Garcia-Estrada et al. 2022).................. 70
Hinh 2-10 Triéu chitng do ToOMMYV gay ra trén ca chua (Webster et al., 2014; Maudarbaccus et

AL, 2021 1ot E bt R R Rt Rt bR Rt bRt Rt Re e Rttt ne et ne e 71
Hinh 2-11 So' d6 c4u tric phan tir ciia cac potexvirus (Viralzone, 2009).........cc.coeveeeveereeeerernnene. 73
Hinh 2-12 So' d6 to chirc bd gen ciia cac potexvirus (Viralzone, 2009)............ccccvvvevevveveereeveneseeens 73
Hinh 2-13 T6 ChitC Do gen CHA PEPIMIV .......oovviiiieieeeeeeeeees ettt 74
Hinh 2-14 Tri¢u chitng do PEPMV tréNn CA ChUA..........coveuiiiiiiiiieee e 75

Hinh 2-15 Hinh thai virion va thé vii ciia potyvirus. Anh trai: phan ti PVY, bar = 100 nm
(Shukla et al., 1998). Hinh phai: thé vui té bao chat ciia PVY trong té bao thuoc la (Arbatova et

S LT TP 76
Hinh 2-16 Té chitc b gen ciia cac potyvirus (Shukla et al., 1998). ..........cccoveeerrveeceeersreereennene. 77
Hinh 2-17 Céc triéu chitng kham, kham nhin, liin, chét hoai 1a va dém vong chét hoai trén

khoai tay do PVY (Kerlan, 2006; Ha Viét Cuong, 2005) .........cccovreeerereeeeeieseeeeessessessesesseeseseeneenan 78
Hinh 2-18 Hinh thai va cAu tric Phan tit TSWV ........c.oovceeieeeceeesesecee e sessessaessessessass e, 81
Hinh 2-19 So' d6 qUA trinh t&i SINN CHA TSWV ..o 82
Hinh 2-20 Mgt s6 bénh do TSWV gay ra trén ca chua, thudc 14 VA 1aC ...........cc.covevvereerievineeennne, 83

=DAI . TRANG vii



Ky thuat chan doan vi-rat trén cay ca chua

Danh muc chip viét tat

bp

CP
CTAB
DAS-
ELISA
DdRp
dsDNA
dsRNA
ELISA
EM

g
ICTV

[o]€;
kb
LIV
Mab
MP
NPP
NTP
ORF
Pab
PCR

PRBR

PTA-
ELISA
PTGS
RdRp
Rep

RI
RT
RT-PCR

SEL

ssDNA
ssRNA

TDP

UTR
VRC

Base pair
Coat protein
Cetyl trimethylammonium bromide

Double antibody sandwich - ELISA

DNA-dependent DNA polymerase
Double-stranded DNA
Double-stranded RNA

Enzyme linked immunosorbent assay
Electron microscope

Gravity

International Committee on Taxonomy of
Viruses

Immunoglobulin gamma

Kilobase

Longevity in vitro

Monoclonal antibody

Movement protein

Nitrophenyl phosphate

Nucleotide triphosphate

Open reading frame

Polyclonal antibody

Polymerase Chain Reaction

Plant retinoblastoma-related protein

Plate trapped antigen - ELISA

Post-transcriptional gene silencing
RNA-dependent RNA polymerase
Replication

Replicative form

Replicative intermediate

Reverse Transcriptase

Reverse Transcription - Polymerase Chain
Reaction

Size exclusion limit

Single-strannded DNA
Single-strannded RNA

Thermal death point

Untralslated region
Viral replication complex

Cap bazo
Protein vo

Ky thuat ELISA kep kép khang thé

Men tong hgp AND trén khuén ADN
AND soi kép

ARN soi1 don

Tha nghiém mién dich lién két men

Kinh hién vi dién tir

Trong luc

Uy ban quéc té vé phan loai va danh phap
virus

Globulin mién dich 16p gamma

Thoi gianﬁtén tai (cna virus) trong dich cay
Khang thé don dong ]
Protein van chuyén (di chuyén)

Khung doc m¢ (khung dich ma)

Khang thé da dong

Phan ting tring hop chudi

Mot loai protein kiém soét chu ky té bao
thuc vat

K§ thuat ELISA bay khang nguyén trudc

Cam gen hau dich ma

Men tong hop ARN trén khuén ARN
Tai sinh (tai ban)

Dang téi ban

Dang tai ban trung gian

Men phién ma nguoc

Phan ting trang hop chudi — phién ma
nguoc

Gidi han ngan chan kich thudc (caa sgi
lién bao)

AND soi don

ARN so1 don

Ngudng nhiét do mat hoat tinh (caa virus
trong dich cay)

Vung khoéng dich ma

Phtrc hop tai sinh virus

=DAI

TRANG viii



Ky thuat chan doan vi-rat trén cay ca chua

Ket cau tai liéu

Tai liéu dugc bién soan gébm 3 phan:

Phén dgi cuong. Phﬁr} dai cuong gidi thigu cac khai niém co ban cua virus thuc vat hoc lién quan dén
ban chat cua virus. Phan nay cling gidi thiéu cac k§ thuat chan doan hién dang dugc str dung pho bien
trén the giai va Viét Nam

Phén chuyén khoa. Phan chuyén khoa gisi thigu céc cac virus thuge doi twong cua du an va mot s6
nhom virus khong thugc doi tugng du an nhung c6 mat tai Viét Nam.

Phan thuc hanh. Phan thuc hanh gidp can bg cing ¢b kha nang dénh gi bénh virus ngoai thyc tién
cling nhu thanh thao qéc ky thuat chan doan, chu yéu dua trén PCR/RT-PCR, cac virus thuc vat, dac
biét cac virus thudc doi tuong du an.
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1. DAl CUONG
1.1. LICH S’ NGHIEN CU*U VA BAN CHAT VIRUS

Lich st nghién ctru virus

Cho tai cudi thé ky 19, khoa hoc van chua biét téi virus. Tuy nhién, vin hoc da mé ta nhiéu triéu chimng
gidng bénh virus trén thyc vat. Tai liéu ¢6 nhat 1a mot bai tho tiéng Nhat thoi hoang dé Koken (ndm 752
sau Cdng nguyén) mo ta hién tuong vang la trén mot cay co dai, sau nay dugc xac dinh la cay boi lan
(Eupatorium lindleyanum). Ngay nay, cac nha khoa hoc biét rang cay nay man cam véi nhiéu virus thuc
vat thuoc chi Begomovirus (chang han Eupatorium yellow vein virus, EYVV). Cac begomovirus gay
hién twong vang gan va cudi cing vang la trén cay boi lan.

O Tay Au, vao nhitng nim 1600 -1660, nhiéu tic pham nghé thuat da thé hién bong hoa tulip vai triéu
chtng kham soc rat dep. Mot ca hoa tulip vai triéu ching kham soc rat cé gia thoi doé; chang han ca cua
mét gidng hiém nhu Semper Augustus cé thé ban dwoc 3000 guine (tién Ha Lan). Dé so sanh, gia mot
con bo la 120 guine va mot con tau la 500 guine. Hién twong kham soc hoa tulip ngay nay da dugc
chang minh 13 do mét sé virus thuc vat, dién hinh 1a Tulip breaking virus (TBV) gay ra.

Vao cudi thé ky 19, kién thirc vé bénh vi khuan da tich lity kha nhiéu va mét thiét bi loc vi khuan da
dugc Chamberland (mot tro Iy ciia Louis Pasteur) ché tao. Thiét bi loc ndy — cu tao bang sw, c6 hinh
nén — duoc goi 1a nén loc Chamberland khdng cho phép céc vi sinh vat c6 kich thudc vi khuan di qua.
Nim 1882, Adolph Mayer da mé ta mot bénh bi an trén cay thudc 14 ma 6ng goi 1a bénh kham. Nam
1886, Mayer da chting to rang bénh kham thuéc 14 cd thé lan truyén qua dich cdy va dng cho rang tac
nhan gy bénh c6 I8 Ia vi khuan. Nam 1892, Ivanopski di ching minh rang tac nhan gay bénh kham
thudc 14 cd thé truyén qua nén loc vi khuan va dng gia thiét rang tac nhan gay bénh c6 thé 1a chat doc do
vi khuan tiét ra hoac mot loai vi khuan c6 kich thudc rat nho dé c6 thé qua loc. Boc 1ap véi Ivanopski,
nam 1898, Beijerinck da cong bd két qua nghién ciru thi nghiém qua loc vai dich cay thubc 14 bi kham
la. Do khong phat hién thy bat cir vi sinh vat nao, 6ng da goi tic nhan gy bénh la contagium vivum
fluidum, tiéng Latin nghia 1a “dich séng truyén nhidm” dé phan biét véi cac thyuc thé gay bénh dang hat
khac. Pong gbp quan trong cua Beijerinck ¢ chd ong 1a ngudi dau tién ching minh sy ton tai caa mot
loai tac nhan gay bénh méi, khong phai vi khuan, c6 kha ning qua loc, song (nhan 1én trong cay bénh)
va hoa tan. Cong trinh caa 6ng dugc xem la khai sinh nghanh virus hoc va éng duoc cong dong cac nha
virus hoc céng nhan 1a “cha dé” cua virus hoc.

Ngay nay, chling ta biét ro riang tac nhan gay bénh kham thudc 14 1a Tobacco mosaic virus (TMV). Day
la mot virus 6 y nghia lich st lon, ca trong virus hoc ciing nhu sinh hoc. Nhi€u phat minh quan trong
trong sinh hoc déu dya trén virus nay.

Dinh nghia virus

Nho cac nghién ciru co ban trong linh vuc sinh hoa, sinh hoc phan ti, di truyen ngay nay, ban chét
virus da duoc hiéu rat rd. C6 vo s6 khai niém, dinh nghia nham giai thich the nao la mot virus. Mot
trong cac dinh nghia phan anh day di ban chit virus duoc trinh bay trong cudn Matthew’s Plant
Virology (Hull, 2002) la:

“Virus 14 cac tac nhan gay bénh khdng c6 ciu tao té bao, c6 bo gen 1a acid nucleic thudong duoc bao boc
bai cac protein vo, chi c6 thé tai sinh bén trong té bao ky chu. Qué trinh tai sinh cua virus (i) phu thudc
hoan toan vao bo may tdng hop protein caa ky chu, (i) tdng hop riéng r& cac thanh phan cua virus dé
Iip rdp nén phan tir virus (virion) mai”.

Mic du cac nha virus hoc ddng y rang virus 1a mét thuc thé sinh hoc (va do d6 thude dbi tugng nghién
ctru cuia sinh hoc) vi chiing ¢é b gen, cd thé tai sinh, c6 thé dot bién va tién hoa dé thich nghi véi diéu
kién séng khac nhau thi van chua c6 su thong nhat xem liéu virus c6 thé dugc coi 1a mét sinh vat
(organism) thuc sy hay khdng. Hién c6 2 quan diém khac nhau khi xét ban chat song cua virus.

Quan diém th nhat, ciing la quan diém ciia Uy ban Phan loai Virus Qudc té (ICTV), cho rang virus,
mac du ¢6 mét s6 thuoc tinh cia sy song, nhung khong phai la mot sinh vat thuc sy vi chiing vén thiéu
mot s thudc tinh co ban cia mét sinh vat séng nhu:
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Virus khong co6 kha nang thu nhan va luu trir nang luong tu do.

Virus khdng c6 chirc nang song khi & bén ngoai té bao ky chi. Virus chi thé hién dic tinh cua su séng
khi bo gen cuaa né ¢ bén trong té bao ky chu thich hop.

Virus khong tang truong.
Virus khdng c6 bo may tong hop protein.

Quan diém tha nhat ndy duya trén co sé cho rang hé thong séng don gian nhét 1a té bao, do vay chi cac
sinh vat/vi sinh vat don bao hodc da bao mai c6 cac dac tinh cta sy song con cac co quan tur cua no thi
khéng.

Quan diém thu hai coi virus 1a mot sinh vat (chinh xac la sinh vat khang ¢6 cu tao té bao) dua trén mot
s6 1ap luan sau:

Virus c6 thé téi sinh.

B6 gen cua virus cd thé bi dot bién.

Virus tién hoa doc lap d6i vai ky chu cia chiing va c6 kha ning thich tng véi cac 6 sinh thai khac nhau.
Mac dd virus phu thudc té bao ky chu dé tai sinh (ky sinh chuyén tinh) nhung nhiéu loai tac nhan gay
bénh khac ciing chi c6 thé song duoc trong té bao ky chu.

Mic du virus thiéu ty thé nhung mét sb protozoa ciing thiéu.

Mic du kich thuéc phan tir virus nhé nhung mot sé virus, chang han cac virus thuéc nhom

“nucleocytoplasmic large DNA viruses” nhu virus d4u mua (pox virus) c6 kich thuéc I6n hon vi khuan
Chlamydia (gay bénh viém duong tiét niéu).

Mac du virus co kich thudc b gen nho nhung céc virus thudc nhoém “nucleocytoplasmic large DNA
viruses” co kich thudc rat lon. Vi du Acanthamoeba polyphaga mimivirus (APMV), mét virus mai
dugc kham phé gan day, c6 bo gen I6n téi 1.2 Mb, 16n hon bd gen caa nhiéu loai phytoplasma, riketsia
va chlamydia.

Mic du virus khdng cé hé thong tai tao ning lugng nhung vi khuan chlamydia ciing thiéu.
Lap luan chu chét nhat cia quan diém thir hai 12 dua vdo ddc tinh tai sinh caa virus.

Vi ddic diem bo gen cua virus rat da dang nén virus dugc xem 1a da nguon goc (polythetic) va virus
DNA thi tién hoa doc lap vai virus RNA. Tuy nhién vi ching c6 mot dédc diém rat chung Ig‘;\ bo gen lai
dugc bao boc boi cac protein vo nén higén van khong c6 mét quan diém thong nhat ve nguon goc virus.
Cho téi nay, da cé 3 gia thuyét vé nguon goc virus.

Thuyét virus cé truéc. Theo thuyét ndy, virus chinh 1a dang ton tai hay la héa thach sng cua céc dang
song tién té bao.

Thuyét nay da bi loai bo tur [au vi tét’ ca cac virus déu 1a cac ky sinh chuyén tinh cao d6 va chi cd thé tai
sinh trong mét té bao ky chu dang song.

Thuyét suy thodi. Theo thuyét nay, virus 1 dang suy thoéi cua cac sinh vat don bao. Thuyét nay ciing
thudng bi phan bac vi 2 ly do:

(i) Khoa hoc chura tirng kham pha ra bat ky mot dang trung gian nao giira té bao va virus.

(ii) Déi v6i mot sé dang suy thodi tir té bao nhu Mycoplasma/Phytoplasma 1a dang suy thoai cua vi
khuan, hay Microsporidia la dang suy thoai cua t€ bao Eukaryote, hay Nanoarchaea la dang suy thoai
cua Archgea, thi tat ca chung déu van giir dugc mot s6 dic trung ciia té bao nhur ¢6 ribosome ciing nhu
bo may tong hgp protein va nang lugng.

Thuyét trén thoat (escape). Virus 1a cac manh vat liéu di truyén cia té bao va bang céch nao dé thoat
khoi su kiém soat cua té bao va tién hoa @é tré thanh cac thuc thé ky sinh doc 1ap vai bo gen té bao.

— DAI . TRANG 11



Ky thuat chan doan vi-rat trén cay ca chua

Thuyét nay di va dang tré' nén pho bién vi c6 nhiéu bang ching ung ho nhu:

(i) B gen virus co ca dang DNA va RNA.

(ii) M6t sb virus c6 thé tong hop gen ky cha vao bo gen cua né (vi du begomovirus/thude 14).

(i) Mot sé virus cd thé tdng hop vao bd gen ky chu (vi du c4c retrovirus, pararetrovirus).

(iv) Mot s6 virus c6 dic diém bo gen gidng ky cha (vi du geminivirus/plasmid, potyvirus/mRNA...).
Tuy nhién mét sb y kién khac khong dong y khi cho rang:

(i) Co ché nucleic acid cuaa virus tiép nhan va lap rap véi protein vo van khéng ro.

(i) Neu theo thuyét nay, thuc khuan thé phai c6 nguon géc tir vi khuan va virus cua eukaryote phai c6
nguon goc tir eukaryote. Tuy nhién ngudi ta da chng minh mot sb gen thuc khuan thé T4 lai giéng véi
gen cua eukaryote hon so v4i cua vi khuan.

(iiii) Cho t6i nay, rat nhiéu bo gen cua ca prokaryote lan eukaryote da duoc giai trinh ty nhung phan Ion
cé&c gen virus lai chang giong chdt nao vai cac gen ky chu teong tng.

1.2. PHAN LOAI VA DANH PHAP VIRUS
Phén loai va danh phap

Phan logi hgc (Taxonomy =systematics): 1a khoa hoc phan loai gém 2 nhanh 1a phan logi
“classification” va danh phap “nomenclature”.

Phan logi la xip xép cac don vi phan loai “taxon” vao cac nhom khac nhau theo mdi quan hé cua ching
dua theo cac tiéu chi xac dinh.

Danh phép 1a dit tén cac don vi phan loai theo 1 qui tic xac dinh.

Ca phan loai va danh phap gén lién voi nhau va nham muc tiéu:

Tao ra mot sy sap xép ¢ trat tu cac virus sao cho con ngudi ¢o thé hiéu thau dao duoc ching.
Gitip con ngudi cd thé giao tiép duoc voi nhau vé d6i trong virus nghién ciu.

Giup tién doan cac dac tinh caa mot virus mai.

Boc 16 mdi quan hé tién hoa cua cac virus.

Uy ban Phan loai Virus quéc té (ICTV)

Niam 1966 tai Hoi nghi Vi sinh vat hoc Qudc té t chirc tai Moscow, mot Uy ban Danh phép Virus
Quéc té (International Committee for the Nomenclature of Viruses) da duoc thanh 1ap véi nhiém vu
phét trién mot hé théng phan loai va danh phap dugc chap nhan vé mit quéc té va théng nhit cho tat ca
cac loai virus.

Vao nam 1973, Uy ban nay doi tén thanh Uy ban Phan loai Virus Quéc té (International Committee on
Taxonomy of Viruses, ICTV).

Vé mit té chuc, hién nay, ICTV gdm khoang 500 nha virus hang dau trén thé gioi, chia thanh 5 “tiéu
ban” (subcommittee) chuyén mon (hinh 2-1) la:

Virus hai dong vat c6 xuong song.
Virus hai dong vat khong xurong sng.
Virus hai thuc vat.

Virus nhiém vi khuan (thuc khuan thé).
Virus hai nAm.

Mot tiéu ban co sé dit lidu.
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Céc tiéu ban chuy@n mén lai bao gom cac “nhém nghién ctru” (study-group), mdi nhém chiu trach
nhiém doi vai 1 ho virus hoac 1 nhom virus chura phan loai.

Cho t6i nay, ICTV da cong bd 9 béo cdo trinh bay h¢ thong phan loai va danh phép cua tat ca cac déi
tuong Virus trén thé gisi vao cac nam 1971, 1976, 1979, 1982, 1991, 1995, 2000, 2005 va 2011.

B&o c4o lan tht 7 (ndm 2000) di chinh thirc dua ra khéi niém “loai” virus va qui dinh cach viét tén loai.
Béo cao ciing liét ké 1550 loai, 233 chi va 56 ho.

B4o c4o lan thir 8 (ndm 2005) da phé chuan 3 bg, 73 ho, 287 chi va hon 5450 virus thudc > 1950 loai.
Béo c4o lan thir 9 (nam 2011) da phé chuan 6 bo, 87 ho, 349 chi va 2285 loai.

Nam 2018, ICTV bét dau dua cac khai niém trén bo géom: Vuc (Realm = Domain), Gigi (Kingdom),
Nganh (Phylum) va Lép (Class)

Viéc bd sung va sira d6i cac vi tri phan loai duoc thuc hién thudng xuyén tai ICTV. ICTV chi chiu trach
nhiém phan loai & muc loai tro [én.

ICTV khdng co trach nhiém trong phan loai va dinh tén c&c muc phén loai dudi loai nhu serotype,
genotype, strain, variant va isolate. Viéc phan loai & mirc duéi loai 1a do céc tac gia nghién ciru ty quyét
dinh. ICTV ciing khong c6 trach nhiém phan loai va dinh tén cac virus duoc tao ra bang con dudng
nhan tao. Can phai hiéu rd rang trong sinh hoc, don vi phan loai co ban chinh thic thap nhat 13 loai
(species) con cac mic phan loai duéi loai nhu serotype, genotype, strain, variant va isolate 1a cac don vi
phan loai khéng chinh thirc va khong twong duong nhau giita cac ddi twong nghién ciu.

Danh phép virus hién tai theo ICTV

Tén virus (common name). Tén virus thuong do cac tac gia dat theo trat tu sau: tén ky chu dau tién
virus dugc phat hién + triéu ching dién hinh + tur virus.

Cén chu ¥ 13 tén virus chinh 1a tén théng thudng (common name) nén hién nhién 1a khac nhau gitra cac
nudc. Tuy nhién ching ta thuong quen véi tén thong thuong tieng Anh, chang han nhu tobacco mosaic
virus. Do vay, céc tac gia phat hién virus thuong dat tén tieng Anh cho virus.

Mac dii ICTV khong chinh thirc can thiép vao viéc dit tén nhung trong mot s6 truong hop dac biét khi
co rat nhieu virus thugc cac loai khac nhau cung dugc phat hi¢n dau tién trén mot cay ky chu vei triéu
chting giong nhau thi cac “nhom nghién ctru” c¢6 thé hudng dan cach dat tén, chang han thém tén dia
phuong vao tén virus.

Vi du: Tomato yellow leaf curl Vietnam virus (TYLCVNYV), tomato leaf curl Vietham virus
(ToLCVV). Pay la 2 virus thudc chi Begomovirus va gay bénh xoan vang 14 ca chua ¢ Viét Nam.

Tén loai virus (scientific name). Tén loai virus Ia tén virus tiéng Anh duoc viét (in) nghiéng. Ky ty dau
tién cua tén loai phai viét hoa (khong ké chir hoa chi danh tir riéng néu c6 trong tén loai). Tén loai
khong chira tén tac gia hoac tén nguoi. Danh phap tén loai virus la danh phap tén don “monomial”.

Vi du cach dit tén loai virus:

Teén virus tiéng Anh la tobacco mosaic virus => tén loai 12 Tobacco mosaic virus

Tén virus tiéng Anh la tomato leaf curl Vietnam virus => tén loai 12 Tomato leaf curl Vietnam virus
Mdt s6 diém chi y vé tén loai

Mic du tén loai 1a tén don nhung thudng gom nhiéu tir, vi du Tobacco mosaic virus.

Vi tén loai virus Ia tén virus tiéng Anh dugc viét (in) nghiéng nén dé gay nham lan va dac biét 1a khong
c6 su khac nhau trong cach doc. Dé tao ra sy khac nhau gitra tén virus va tén loai virus, danh phap “tén
kép” (binomial) tieng Anh da duge d€ xuat, chang han Tobacco mosaic tobamovirus (trong do tir
tobamovirus la tén chi). Mot vu diém nira cia danh phép nay la thong tin vé chi da dugc thém vao tén
loai (giong nhu tén loai cua cac doi tuong sinh vat khac). Danh phap tén kép da duoc sy ung ho va su
dung rong réi trong cong dong cac nha virus thuc vat. Mot dé xuat chinh thic da duoc giri 1€n ICTV
vao nam 1998. Tuy nhién ICTV di khong chinh thirc cdng nhan danh phap nay vi 3 ly do: (1) nhiéu nha
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virus dong vat khdng ang ho do khi p dung danh phap tén kép sang virus dong vét da tao ra nhiéu tén
loai rat dai va chtra nhiéu tir triing Iap chang han Human varicella-zoster varicellovirus hay Influenza A
influenzavirus A, (2) mét sé nha virus hoc, nhitng ngudi cho rang virus khdng phai 1a sinh vat thyc sy,
phan dbi vi theo ho danh phép tén kép phai ding tén La tinh, va (3) tai thoi diém do, viéc thay ddi vi tri
phan loai & muic chi da xay ra kha pho bién dbi véi nhiéu virus. Méi day, vao nam 2002, ICTV da to
chirc thim do y kién 250 nha virus hoc hang dau thé gisi. Két qua cho thay 85 % da ung ho cach st
dung danh phép tén kép tiéng Anh. Hién nay, ICTV dang xay dung cac qui dinh dé chuyén sang st
dung hé théng danh phép nay.

Trong vin ban khoa hoc (Iugn van, bai bao), tén loai chi xuét hi¢n mot lan. Cac thir bac phan loai chinh
thuc phai dugc viét (in) nghiéng va ky tu dau tién phai viét hoa, vi du: loai Tobacco mosaic virus, chi
Tobamovirus.

Vé viét tit. Vi tén virus thuong dai nén trong qua trinh viét va néi, nguoi ta hay dung tén viét tat cua
virus, chang han TMV (tobacco mosaic virus), CMV (cucumber mosaic virus). Tén loai virus thurong
khéng can viét tat vi tén loai day du thuong chi xuat hién 1 lan trong van ban khoa hoc (luan van, bai
bao).

Phan biét virus va loai virus

Virus la thyc the cu thé (ton tai trong khong gian va thoi gian) => ¢6 thé thao tac vai virus, chang han
tinh chiét, lay nhiém...mot virus.

Loai virus 1a khai niém triru tugng (chi tn tai trong tri 6¢ con nguoi) => khdng thé thao tac vai “loai
virus”.

Nhu vay c6 thé thay chi virus méi gay ra bénh con loai virus thi khéng gay bénh.
Cac chi tiéu phan loai virus

Viéc chap nhan khéi niém loai virus bai cac nha virus hoc qudc té 13 mot budce quan trong nham thiét
lap mot hé théng phan loai virus thdng nhat nhung khai niém nay it ¢6 gié tri trong viéc phan biét liéu
mot mau virus cu thé nao d6 co 1a thanh vién ciia mot loai virus duge xac dinh trudc hay khong. Ly do
1a ngudi ta c6 thé dinh nghia cac khai niém triru trong nhu loai nhung khong thé dinh nghia mot mau
virus cu thé. Mot mau virus chi cé thé duge dit tén va xac dinh bang cac dic diém chan doan. Vi loai 1a
mét 16p da hinh, viéc x4c dinh nay dugc dya trén mét sb cac tiéu chi khac nhau qui dinh mirc d6 quan
hé ciia mot mau virus véi mot loai da duge xac dinh trude (cac dic diém chan doan), thay vi chi dua
vao mot chi tiéu don 1é.

Dé phan biét & muc loai, khdng can thiét dung cac dic diém c6 mit & tat ca cac thanh vién caa chi hoic
ho, ching han nhu hinh thai virion, t6 chtrc bo gen, phuong thuc tai sinh, sb lugng va kich thudc cac
protein cau triic va phi ciu tric. Cac chi tidu dudi ddy (ma tam quan trong thay doi theo chi) thudng
duogc ap dung dé phan biét cac mau virus & muc loai.

1. Dic diém virion

Dic diém hinh thai (hinh dang; kich thudc; ¢6 hodc khong ¢ vo boc; ciu triic cac don vi hinh thai
(capsomer)

Dic tinh vat ly (khdi lugng phan tir; ty trong; hé s6 sa ldng; tinh 6n dinh ddi voi pH, nhiét do, cation,
dung méi, bic xa)

Dic diém bo gen (loai acid nucleic (DNA hay RNA); loai soi (don hay kép, mach thang hay mach
vong); loai cuc (4m, duong hay ludng cuc); s6 phan doan (phan tir) cia bd gen; dac diém dau 5° va dau
3’; so sanh trinh tu.

Dic diém protein (s lwong; kich thudc; chirc ning; so sanh chudi)
Dic diém lipid (c6 hay khong c6; ban chat)
Dic diém carbonhydrate (c6 hay khdng c6; ban chat)

2. Té chirc bé gen va phwong thirc tai sinh
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Tb chic bo gen.

Phuong thire téi sinh.

Dic diém phién ma.

Dic diém dich ma va xu ly hau dich ma.
Vi tri tich lity protein virus, 1ap rap virion, thanh thuc va giai phong virion.
Té bao hoc, hinh thanh thé vui.

3. Pic diém khang nguyén

Quan hé huyét thanh.

Ban d6 epitope.

4. Pic diém sinh hoc

Pham vi ky chu (tu nhién va thuc nghiém).
Tinh gay bénh.

Tinh hudng md, bénh hoc, mé hoc.
Phuong thtc lan truyén ngoai tu nhién.
Quan h¢ vecto.

Phan bé dia ly.

Ngay khi mét loai di duoc thiét 1ap trén co sé mét td hop cac dic diém, nguoi ta co thé xdc dinh mot
mau virus co la thanh vién cua loai d6 khong bang cach danh gia chi mot vai déc diém chan doéan. Vi
du, néu chuoi gen cia mot mau 1a 99,9 % dong nhat véi mot thanh vién da biét caa mot loai thi mau do
la thanh vién cia loai do.

Hé thang phan loai virus hién tai theo ICTV

Hé thong phan loai virus hién nay 1a mat hé théng phan loai sinh hoc, duoc to chuc thanh cac thir bac
phan loai khac nhau véi céc hau t6 qui dinh nhu sau:

Vuc (-viria)

Gidi (-virae)

Nganh (-viricota)

Lop (-viricetes)

Bo (- virales)

Ho (- viridae)

Chi (- virus)

Loai (- virus)

Hién nay (2022), ICTV da phé chuan: 6 Viuc, 10 Gidi, 17 Nganh, 39 Lop, 65 Bo, 223 Ho, 2606 Chi va
10434 Loai virus. Can cha y khong phai tat ca cac loai virus da duoc phan loai t6i cac thi bac cao hon.
Trong tong sb loai dugc phé chuan, c6 1744 gay bénh thuc vat, trong d6 khoang 67 % la cac virus
RNA.

Tham khao wepsite cua ICTV (http://www.ictvonline.org) va Viralzone (http://expasy.org/viralzone) dé
cap nhat h¢é thong phén loai virus.
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Families and Genera of Viruses Infecting Plants
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Hinh 1-1 Minh hea phan loai céc chi, he virus thuc vét theo béo céo lan thir 8 (2005) caa ICTV
Hé théng phan loai virus theo Baltimore
Dé don gian hoa phan loai virus, mot hé thong phan loai virus khac ciing thuong dugc sir dung goi 1a hé
thdng phan loai Baltimore. Hé théng nay do David Baltimore (giai Nobel 1975) dé xuat nam 1974.
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Baltimore phan loai cac virus thanh 7 nhém duya trén dic diém bd gen va co ché tai sinh (Bang 2-1,
Hinh 2-2).

Bang 1-1 Hé théng phan loai virus theo Baltimore

Nhém  Dic diém b gen Vi du virus thuc vat
| DNA, soi kép Piper yellow mottle virus
1 DNA, s¢i don Banana bunchy top virus, cac begomovirus
i RNA, soi kép Rice ragged stunt virus
v RNA, soi don, cuc (+) Papaya ring spot virus
\% RNA, sgi don, cuc (-) Rice yellow stunt virus
Vi RNA, sgi don, cuc (+), tai sinh qua trung gian DNA (Retrovirus) Glycine max SIRE1 virus
VIl DNA, soi kép, téi sinh qua trung gian RNA (Pararetrovirus) Rice tungro bacilliform virus
Nhom | Nhém Il Nhom 11 Nhom IV Nhém V Nhém V1 Nhom Vil
DOOGOOOBOBC NN BOGOGAGT NSNS VAVAVAVERAVAVAVER | ") /AN
DNA(+/-) DNA (+) RNA (+/-) RNA(+) RNA(-) RNA(+) DNA(+/-)
‘ ‘ Reverse ¢
transcription
DA VAWV AV A 4 VAW AN, i VAV AV A 4
RNA(-)
DNA(+/-) Reverse

transcription

DOOGOOGC /o DL

bOOOGOOOGC

proteins
Hinh 1-2 Se @6 phan loai virus theo Baltimore
(http://expasy.org/viralzone/all by protein/230.html)

1.3. HINH THAI VA CAU TRUC VIRUS

Mot s6 thuat ngiv )
Tieu phan (subunit): La mét protein don 1€, dugc mé hoa bai bd gen virus, ¢ trang thai cau truc khong
gian, cau tao nén vo protein cua virus

Pon vi hinh thai (capsomer): La don vi cu tric bé mat thiy duoc dudi kinh hién vi dién tir. Mot don
vi hinh théi c6 thé dugc cau tao bai 1 hoac nhiéu tiéu phan va duoc goi 1a monomer, dimmer, trimer,
tetramer, pentamer, hexamer ... tiy theo s6 lwgng tiéu phan hgp thanh.

Vé protein (capsid): Vo protein bao quanh bo gen virus.

Vo boc (envelope): Gom 2 phan: (i) mot 16p mang kép lipid, thuong ¢6 ngudn goc tr mang té bao hoic
mang co quan tu cua té bao ky chu; (ii) cac phan tir glycoprotein (thudng c6 nguon goc tir virus) nhd
|én trén bé mat.

Phan tir virus (virion): La cau triic hinh thai day du cua virus. Phan tir virus ciing dugc goi 1a hat virus.
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Hinh thai virus

Phan tir virus thuc vat co kich thuéc cuc ky nho, phan 1on trong pham vi hang chuc téi hang trim nm
(10" m), nén chi c6 thé quan sat duoc bang kinh hién vi dién tir (KHVDT). Khi dugc quan sat dudi
KHVDT, phan tir virus thuc vat thuong cé hinh thai ¢ cac dang sau:

Hinh cau (thuc chét 1a hinh cau da dién d6i xang): rat nhiéu, vi dy nanovirus, cucumovirus, reovirus.
Hinh cau kép: chi c6 cac geminivirus c6 hinh dang nay.

Hinh giéng vi khudn: chi badnavirus, tungrovirus, iflavirus, alfamovirus.

Hinh vién dan: chi rhabdovirus.

Hinh gdy: rat nhiéu, vi du potexvirus, tobamovirus.

Hinh sgi mém: chi potyvirus, flexivirus, closterovirus.

Hinh trang hgt: chi tenuivirus.

Virus tran va virus cé vé boc

Virus n6i chung duoc chia lam 2 nhém: virus tran (naked capsid virus) va virus c¢é vo boc (enveloped
virus) (Hinh 3-1).

Pa sb virus thuc vat va thuc khuéan thé thuoc nhém virus tran. Phan tir virus chi duoc ciu tao boi 16i
acid nucleic va vo protein. Cau trdc acid nucleic + protein vo con dugc goi la nucleocapsid.

Mot sb virus thuc vat thuoc nhdm bén viing téi sinh (nhan 1én trong té bao vecto; vi du nhu tospovirus,
reovirus va nucleo/cytorhabdovirus) va nhiéu virus dong vét c6 mét vo boc bén ngoai. Bén trong voé boc
la nucleocapsid gom bo gen virus duoc bao boc bai 16p vé preotein. Vo boc duoc ciu tao bai (i) mot
l6p mang kép lipid, thuong c6 ngudn gdc tir mang té bao hoic mang co quan tir cua té bao ky chi; (ii)
cac phan tir glycoprotein (thuong ¢ nguon goc tir virus) nho Ién trén bé mat.

Hinh 1-3. Minh hea virus tran (hang trén) va virus ¢ vé boc (hang dwdi)

Mot vi du cho nhdm céc virus cé vo boc la cac virus thuoc ho Bunyaviridae. Phém I6n bunyavirus gay
bénh trén dong vat (vi du hantavirus, nairovirus va phlebovirus) nhung mot sb hai thuc vat nhu cac
virus thugc chi Tospovirus, dién hinh |a Tomato spotted wilt virus (TSWV). Céc bunyavirus c6 ciu
trdc phan tir (virion) gidng nhau (Hinh 3-2). Phan ti virus c6 hinh cau, kich thudc 80 — 120 nm va c6
I6p vo boc cAu tao bai:

Mot 16p mang kép lipid day ~ 5 nm, c6 ngudn géc tir mang té bao ky chu.

Hai loai gai (mau) nho cAu tao bang glycoprotein nhé trén bé mat véi phan cudng gai nam chim trong
I6p mang kép lipid. Do day cua l6p gai ~ 5-10 nm. Hai loai gai nay la 2 loai phan ti glycoprotein, ky
hiéu 1a Gn va Ge (con dugc ky hiéu la G1 va G2).

Bén trong vo boc 1a 3 phan tir nucleoprotein ciu tao bai RNA genome lién két vai cac phan tir protein
(cac phan tu protein nay duoc goi la cac nucleoprotein) va mot s6 enzyme phién mé transcriptase.

— DAI . TRANG 18



Ky thuat chan doan vi-rat trén cay ca chua

Glycoprotein (Gn and Gc)

Polymerase (L)

e Genomic RNA

Hinh 1-4 So d6 c4u tric phan tir ciia cac bunyavirus

Cau tric phan tip virus

V& cau tric, cac phan tir virus thuc vat (va ca cac virus ky sinh dong vat, nam, Vi khuan) gom 2 nhom
chinh: (i) cau tric khéi da dién dol xtng dang icosahedron va (ii) dol xang xoan. Ngoai ra, mot sb virus
dong vat va thuc khuan thé c6 cau tric phan tir phic tap va duoc xép vao nhom (iii) goi 12 nhém khéng
déi xung

Cé&u tric dang khéi da dién doéi xirng (icosahedron)

Céc virus thyc vat c6 cau tric phan tir loai icosahedron rat phd bién. lcosahedron 1a mét hinh da dién
C4u tao boi 20 tam giac déu, va do d6 ¢6 12 dinh va 30 canh. Cau tric nay dan téi icosahedron c6 3 truc
dbi xtng. Truc dbi xtng 3 14n 1a truc xuyén tam tam giac; truc dbi xtiing 5 1an 1a truc xuyén dinh va truc
dbi xting 2 1an 1a truc xuyén trung diém cua canh. CAu tric khéi da dién ddi xing bét gap & cac virus cé
hinh thai phan tir dang hinh cau, hinh cau kép, hinh gidng vi khuan va hinh vién dan.

Vi phai can tdi thiéu 3 tiéu phan dé tao thanh mot tam giac nén mét hinh icosahedron sé& phai can tdi
thiéu 3 x 20 = 60 tiéu phan. Chi mot vai loai virus c6 s6 luong tiéu phan = 60 (vi du nhu cac nepovirus
hai thuc vat). Ngoai ra, tai mdi dinh, c4c tiéu phan thuong lap rap vai nhau thanh céc pentamer (5 tiéu
phan) nho 1én rd rét (Hinh 3-3).

Truc ddi xivng 5 Ian

3lan

Truc ddi
z Y
xirng 2 lan

Hinh 1-5 Céu triic d6i xtimg da dién icosahedron co ban ciaa virus (T=1, sb tiéu phan = 60)

Dé biéu dién sb luong va cach sip xép cua cac tiéu phan protein, ngudi ta st dung s6 T dua theo ly
thuyét “gén déng déu — quasi-equivalence” do Caspar va Klug dé xuat nam 1962. Ly thuyét cho rang
khi s6 tiéu phan = 60 thi cac tiéu phan S€ sap xep va Chlem céc vi tri dong deu (dang co ban). Tuy
nhién, khi sb tiéu phan >60 thi c4c tiéu phan s& xip xép va chiém cac vi tri gan dong déu. S6 T 1a sb
tam gi&c phu trén tam giéc chinh cua hinh icosahedron (Hinh 3-4).

/5, b

Hinh 1-6. Hai hinh tam giac déu véi sé tam giac phu T = 4 (trai) va T = 9 (phai)
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S6 T dugc tinh theo cong thirc T = h? + hk + k2 (h va k 1a cac s6 nguyén khdng am va khdng cé nhan tu
chung).

Cau trac dang déi xirng xoan

Céu truc dbi xtiing xo0dn 1a cAu tric cua cac virus c6 dang hinh gay hoic hinh soi (phan dudi cua nhiéu
thuc khuan thé ciing c6 cau triic tuong tu). Trong ciu trac ddi xing xoan, cac tiéu phan protein xap xép
theo dudng xoin xung quanh 1 tryc. Nhin chung, cau tric nay gidp phan tir virus c6 nang luong tu do
phd hop dan ti phan tir c6 thé mém déo chang han & dang soi mém hoic gap lai nhung khong bi dit
gay.

Mot virus dién hinh dugc nghién ciru day dia nhat vé ciu trac ddi xing xoén 13 TMV. Mét phan tir
TMV chi chira mot phan tir RNA (~ 6.4 kb) duoc bao boc béi mot 16p vé gdm 2123 tiéu phan protein
(mdi tiéu phan 1a mot phan tir protein ¢é kich thuéc 158 amino acid (17.3 kD). Céc tiéu phan protein
ldp rap voi RNA virus theo cau tric xoan (Hinh 3-5) véi chi tiét nhu sau:

Ba nucleotide trén phan tir RNA lién két véi 1 tiéu phan protein.

Mot don vi lap hoan hao gom 49 tiéu phan / 3 vong xoén va tao ra d6 dai 6.9 nm (tong do dai phan tu ~
300 nm).

DPuong kinh phan tir 1a 18 nm con duong kinh 16i rong 1a 4 nm.

Cén chd y 1a TMV ¢6 thé ty lap rap thanh phan tir hoan chinh tir 1 hdn hop céc tiéu phan protein + acid
nucleic trong ong nghiém.

AT

L 55 2
Hinh 1-7 Cau truc doi xing xoan cia TMV
C4u tric khéng déi xing
Céu truc khong d6i xang lai gdm 2 nhém phu 12 (i) dang nong noc va (i) dang c6 cau tric gidng té bao.
Dang cau trlic phirc tap nay khéng c6 & virus thuc vat.

Dang nong ngc. Dang nay chi gom céc thuc khuan thé c6 dudi (vi du T4, T7, lamda). Thuc chat, phan
dau cua thuc khuan the c6 cau tao khoi doi ximg nhung phan dudi lai 1a cau tric doi xing xoan. Ngoai
ra chiing con ¢6 dia bam ¢ cudi dudi va 16ng bam (Hinh 3-6).

13,14 3
Fibritin—"7

35 p L |

9 13,11,12
Hinh 1-8 Céu tric dang nong noc caa thuc khuan thé T4 (Viralzone, 2009)
Dang cdu trdc giong té bao. Mot sb virus c6 kich thudc rat 16n nhu virus dau mua (poxvirus). Virus co
kich thuéc ~200 — 400 nm va cau tric rat phic tap giéng nhu t& bao. Virion cua ching chira ti ~100
protein khac nhau, ¢ nhiéu I6p mang (Hinh 3-7).
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fing bé mt fibirils W6 boc ngodi

[tSLIIJ;\ij?J (outer envelope)

W boo I8
[Core
envelope)

Thé bén
[Lateral
bodies)

Lii
Lép dau (pallisade) ({Core envelope)

Hinh 1-9 C4u tric phic tap cia virus dau moa

Thanh phan cau tao cua phan tir virus

Acid nucleic

B6 gen c6 trong phan tir virus gdm DNA hodc RNA, nhung khdng bao gio ¢6 ca 2 loai. Pa sd virus
thuc vat (khoang 80%) c6 bd gen RNA. Bé gen cua virus ¢ cac dic diém sau:

Soi don hoac soi kép
Mach thiang hoic mach vong
Cuc am hodc cuc duong hoac ludng cuc

Phén doan hoic khong phan doan. Can chi y rang tly loai virus ma cac phan doan duoc lip trong cling
mot virion hay lap rap riéng biét.

Phan Ién cac virus thuc vat c6 bd gen RNA soi don, cuc (+)

Protein

Protein cta virus nhin chung dugc chia lam 2 loai: Protein cau tric (c6 mat trong phan tir virus) va
protein phi ciu truc (hinh thanh trong té bao ky chu trong qua trinh gay bénh). Céc protein ciu trdc
chinh cua virus gdm cac loai sau:

Protein vo (coat protein, CP): C6 thé gébm 1 hay nhiéu loai

Enzymes: Di véi cac virus RNA thuc vat, enzyme cha yéu ¢ mit trén phan ti virus 1a enzyme sao ma
RNA (RdRp). Doi véi cac virus dong vat, con c6 thém cac enzyme can cho qua trinh xam nhap va nhan
biét ky chu (vi du neuramidase caa virus cim gia cam). Do6i vai thuc khuan thé, virion cua ching con
c6 lysozim dé giup x&m nhap té bao vi khuan.

Glycoproteins: Py 1a cac protein lién két duong, dang protem Xuyen mang, c6 vai trd quan trong ddi
vé6i virus dong vat va virus thuc vat truyén qua vecto theo kiéu bén viing tai sinh.

Lipid

Doi vai cac virus €6 vo boc (mot so6 virus thuc vat, chang han cac virus truyen qua vecto theo kieu ben

viing tai sinh va nhiéu virus dong vat). thi V6 boc cua chiung duoc Cau tao bai 16p mang kep
phospholipid do I6p mang nay ¢ ngudn géc tir mang té bao hoic mang co quan tir cua té bao ky chi.

So sanh cau triic cac nhom virus

Bang 1-2. So sanh mdt s6 dic diém hinh thai — cAu trdc ciaa cac nhom virus
Dic diém . ong va i 4 4 Protozoa

Kich thuéc bd gen RNA (kb) 0.3-28 5-30 5-8 25-28 5-10
Kich thuéc bo gen DNA (kb) 3-10 3-350 10 - 200 Khong 180 — 1200
S6 virus ¢ vo boc it Nhiéu it it Tétca
Mtrc d6 phirc tap cia bo gen it Thay dbi Thay dbi it Thay dbi
Mizc d6 phirc tap vé hinh théi it Thay ddi Thay ddi it Thay dbi
S6 virus c6 bo gen phan manh Nhiéu Mot s6 it Mot sb Khong
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1.4. TAI SINH VIRUS (REPLICATION)

Khai niém
Su tai sinh (replication) hay sinh san la sy hinh thanh phan tu virus méi tir phan tu virus ban dau. Sau
khi xadm nhap vao té bao ky chu, su téi sinh virus trai qua 4 giai doan chinh:

- Théo vo dé giai phong bo gen virus
- Tong hop protein virus

- Tbng hop bo gen virus mai

- Lép rép phan tir virus

Pic diém tai sinh virus
Su tai sinh virus, mac du khac nhau tiy nhom, nhung déu c¢6 dac diém chung sau:

Virus sir dung vat liéu cua té bao ky cha (amino acid, nucleotide) dé tong hop protein va acid nucleic
cua chinh virus.

Virus str dung ning luong cua té bao ky cha (cha yéu duéi dang cac hop chat cao nang nhu ATP) dé
tong hop protein va acid nucleic caa chinh virus.

Virus st dung b may tong hop protein cua té bao ky chu (ribosome, tRNA va cac enzyme lién quan)
dé tong hop protein cua virus. Qua trinh t6ng hop s& dua trén khuén mRNA caa virus. Trong nhiéu
truong hop (d6i véi cac virus RNA cuc duong) thi ban than bo gen virus dong vai tro nhw mRNA. Tat
ca virus thuc vat sir dung ribosome 80S cua té bao ky chu.

Hau hét cac virus thyuc vat tdng hop 1 hoic 1 s6 enzyme can thiét cho qua trinh tong hop bo gen virus.
Vi du:

Tat ca cac virus RNA mé hoa RdRp (RNA-dependent RNA polymerase). RdRp la mot enzyme polymer
hoa va co chirc nang tong hop RNA trén khuén RNA.

Cac geminivirus (co b gen DNA sgi vong don) mé hoa Rep (replication) protein. Rep khong phai la
mot enzyme c6 chire nang polyme hoa nhung c6 chire ndng cat va noi cac phan tir DNA virus trong qua
trinh tong hop sgi DNA virus.

T6m lai, su téi sinh virus phu thuéc hoan toan vao bo may tong hop protein va acid nucleic cua té bao
ky chu. So di nhu vay la do virus n6i chung va virus thuc vat n6i riéng chi ma héa mét so it gen; vi du
cac begomovirus chi méa hoa 5 — 8 gen, cac potyvirus chi ma héa 10 gen.

Tai sinh cua cac virus c6 bo gen RNA soii (+) ‘ ’
Phan Ién yirus thuc vat cé bo gen RNA soi duong (xem phan phan loai). Cac budc chu chot caa su tai
sinh cua tat ca cac virus thuoc nhom nay (Hinh 4-1) bao gom:

Téng hop protein virus

Bo6 gen RNA soi (+) dong vai trd nhu 1a mRNA. Vi virus khong c6 cac gen ma hoa cac yéu td can cho
qua trinh dich ma va ribosome, chung phai st dung b may dich ma cua ky chu dé hoan thanh buéc
nay Trong sb céac protein virus duoc tong hop, mot s cd vai trd quan trong trong qua trinh tai sinh bao
gom:

RNA-dependent RNA polymerase (RdRp). RdRp xuc tac su tong hop soi RNA méi trén khuén RNA.

Helicase. Enzyme nay c6 chirc nang thao X0dn (tach soi RNA kép thanh sgi RNA don) trong qua trinh
tai sinh bang céach pha v lién két hydro. Thao xoan la qué trinh can nang lugng nén céc helicase cling
c6 chire nang thuy phan adenosine triphosphate (ATP).

Methy! transferase (MT). Enzym nay c6 chirc néng tao mil cho dau 5° cua by gene RNA ciia mot s6

virus giéng nhu & MRNA cua ky chu. Chi cac virus yéu cau mot mii Cap dau 5° (m’G5’) nhu furovirus
va pecluvirus méi can chirc ning nay.
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Hinh thanh phirc hop tai sinh VRC (viral replication complex)

Phuc hop tai sinh bao gom RNA virus, cac protein virus hinh thanh ¢ budc 1 va céc protein ky chu can
thiét cho qué trinh tai sinh. Vi RNA virus dong vai trd nhu mRNA cho qua trinh dich ma va la khuon
cho qué trinh tai sinh nén ca 2 qua trinh nay thuong lién quan chat ch& véi nhau. Do vay, can phai c6
mot co ché diéu hoa dé cho phép chuyén tir ché do dich ma sang ché do tai sinh va dé tranh su xung dot
ctia cac ribosome, di chuyén tir dau 5° sang dau 3”, va RdRp, di chuyén theo chiéu nguoc lai.

Phirc hop tai sinh luon lién quan toi cac cau tric mang cua té bao ky chii bao gom: mang ludi ndi chét,
mang ngoai luc lap, mang khdng bao, mang proxisome, mang ty thé va mang nhan. Cac mang nay bién
dbi, hinh thanh céc cau trdc dang cau rdng, bén trong chira phuc hop tai sinh. Sy gan két giira phuc hop
tai sinh va mang duoc thuc hién nhd mot hodc nhiéu protein ¢6 ngudn gbc virus hoic ky chu, dugc goi
la cac protein mo neo. Cac protein mo neo thuong tong hop vao mang, c6 kha nang bién d6i mang va
lien két véi phue hop tai sinh thong qua cac protein can cho su tai sinh nho twong téc protein — protein.
Loai mang cua cau tir té bao tham gia ldp rap phirc hop tai sinh khac nhau tdy virus, chang han ddi véi
TMV 1a mang ludi ndi chat, di véi CMV 1a mang khong bao. ..

Tai sinh b gen virus
Pau tién, RNA (+) tic soi virus s& dugc dung lam khudn de t6ng hop soi (-). Su tong hop sgi (-) dugc
bat dau tir dau 3° cuia soi (+). Cac virus RNA c¢6 cau tric rat da dang vé dau 3’ gom 3 loai:

- Chaa 1 vung khdng dich ma 3°UTR + 1 dudi polyA (vi du Cac potyvirus, potexvirus)

- Chtra 1 vang khong dich ma 3’UTR c¢6 ciu trdc gidng tRNA (vi du tymovirus, cucumovirus,
tobamovirus)
- Chaa 1 vung khdng dich ma 3°UTR va khong c6 dudi polyA (vi du closterovirus, luteovirus)
Tat ca cac ving khong dich ma 3°UTR déu ¢6 cu triic thir cap va cac dau hiéu cho phép RdRp va cac
protein can thiét tiép can dé tong hop soi (-).
Trén khuon soi (-), qué trinh téi ban soi (+) tirc bo gen virus bét dau dugc thuc hign. Can chi y rang
mot khubn sgi (-) duogc stir dung dé tong hop nhiéu sgi (+).

Qua trinh tai ban sé& hinh thanh 2 loai phan tir RNA:

- Loai tai ban RF (replicative form): 12 1 phan tir RNA soi kép hoan hao hinh thanh khi tong hop
sgi (-) trén khudn soi (+).

- Loai trung gian tai ban RI (replicative intermediate): Ia cac phan tir RNA sgi kép trung gian hinh
thanh trong qua trinh tai ban sgi (+). O dang RI, nhiéu phan tir RNA sgi (+) s& gan trén 1 phan
tir RNA soi (-).

Léap rap thanh phan ti virion moi ’ ’ ’
Khi c6 du RNA soi (+) va protein cau trlc, chu yeu la CP, cac phan tr nay tien hanh lap rap tao viron
mai. Qua trinh lap rap nay cling dugc thuc hién trong phuc hop tai sinh.
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Virion

(1) C&i 4o

5 F Soibd me

RHA (+)

(1) Téng hop
protern wirus (nhé
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Virion méi

Hinh 1-10 So' d6 tai sinh virus RNA sgi don, cuc (+)

— DAI . TRANG 24



Ky thuat chan doan vi-rat trén cay ca chua

Tai sinh cua cac virus c6 bd gen RNA soii (-)

Diém khac biét co ban la soi RNA genome cua virus khong duoc sir dung dé dich ma. Vé co ban qua
trinh tai sinh cua virus RNA soi don cuc (-) kha giéng véi cac virus RNA soi don cuc (+). Tuy nhién
c6 mot sé diém khéc biét vé trinh tu, tom tat nhu sau (Hinh 4-2):

Xam nhap => théo vo dé giai phong bo gen virus soi (-).

Soi (-) dugc dung 1am khudn dé “phién ma” thanh cac mRNA cua c4c gen virus va tiép theo tong hop
céc protein virus.

S¢i (-) duge dung lam khudn dé tong hop soi (+) c6 kich thudc bang sgi (-). Soi (+) nay s& gitr vai tro
1am khuén dé téng hop (-) soi virus. Trén khuén soi (-) méi, cac mRNA lai tiép tuc duoc tong hop dé
tao protein virus

Lap réap virion mai.
Can chu y 2 diém khéc biét lién quan dén téi sinh cac virus RNA soi (-)
Mic di duoc ky hiéu 12 soi (+) nhung soi nay khong duoc sir dung truc tiép dé dich ma

DJi vai tat ca cac virus RNA soi &m thi trong thanh phan virion cia ching bao gi ciing ¢6 RdRp dé
dam bao khi x&m nhap vao té bao ky chu, b gen phai dugc “phién ma” ngay sang mRNA.

Sgi )

£ 37
b
Sovi () = soivirus “

r— e - < H St s

A N P W L T

B o 1L mRNA
G mRNA 1-.‘
N ANA s l 4
LA e WA 4
P mRNA l

B oo,
N MRNA l <> . RdRp

' D
o A

Hinh 1-11 Se' d6 tai sinh caa rhabdovirus
Mot so cac ho virus quan trong c6 bd gen RNA soi don, cuc am bao gom:

a) Ho Rhabdoviridae. Pay 1a mét ho Ion. Céc rhabdovirus phan 16n gay hai dong vat (vi du Rabies
virus, gay bénh dai). Cac rhabdovirus hai thuc vat chi thuoc 2 chi Ia Nucleorhabdovirus (vi du Rice
yellow stunt virus (RYSV) gay bénh vang lui lGa) va Cytorhabdovirus. Ngoai trir cac cytorhabdovirus
tai sinh trong té bao chat thi tat ca cac rhabdovirus khac déu téi sinh trong nhan té bao ky cha (Hinh 4-
4).

b) Ho Bunyaviridae (vi du Hantanavirus gay bénh sét, TSWV gay bénh dém héo ca chua).

c) Ngoai ra, mot sb cac virus thudc chi Tenuivirus (vi du RGSV gy bénh vang lan 10a).
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Tai sinh cua virus RNA s¢i kép
Trong s6 9 ho virus c6 b gen dsRNA (Birnaviridae, Cystoviridae, Chrysoviridae, Endornaviridae,

Hypoviridae, Pgrtiti\(iridae, Picobirnaviridae, Reoviridae, Totiviridae) thi ho Reoviridae la ho dugc
nghién cttu nhi¢u nhat.

Reovirida‘e la mot ho 16n, da dang, goém cac yirus gay hai ca dong vat va thuc vat. T4t ca céc virus hai
thuc vat deu truyen qua vecto ray va lan truyen theo kieu ben viing tai sinh. Cac reovirus c6 bo gen
phan doan gom trén dudi 10 phéan tir dSRNA soi kép déu duoc lap rap trong 1 phén ti virus hinh khoi
da dién vai 2 16p vo. Phan tir virus bi loai bo 16p vo ngoai dugc goi la “16i virus, core”.

Qua trinh tai sinh cua reovirus dién ra trong té bao chét va co thé dugc tém tit nhu sau (Hinh 4-3):
Virus xam nhap té bao ky chi, loai bo l6p vo ngoai (do protease cia té bao ky chu) dé tao thanh phén tir
“181” virus. RdRp cua virus (la mot protein cau tric c6 mat trong phan 16i) thyuc hién phién ma trén
khubn RNA soi (-) dé tao thanh c&c phan tr mRNA, day la cac phan tt mMRNA monocistronic cua virus
dugc mil hda nhung khong tao dudi poly A. Cac phan tr MRNA nay thoat khoi 18i vao té bao chat.
Trong té bao chét, cac protein virus duoc dich ma trén khuén mRNA cua virus.

Lap rap cac mRNA tic 12 cac phan tir RNA soi (+) cua virus va céc protein virus tao thanh phan tir
virus “16i” méi.

Trong phan tir “13i” mai, soi RNA (+) cua virus dugc phién ma thanh phan tir RNA sgi (-) dé tao thanh
phén tir RNA sgi kép.

Trong phan tir “16i” méi, qué trinh phién ma mai trén khuén soi RNA (-) lai tiép tuc dé tao cac phan tu
tao mMRNA (soi +) mai.

Cac phan tir “161” tiép tuc lap rap vai cac protein cau tric khac dé tao phan tir virion hoan chinh
Nhu vay cd thé thiy 2 diém khac biét cua qué trinh tai sinh phan ti virus RNA soi kép:

Qua trinh tao mRNA khdng phai bén ngoai té bao chit ma duogc thuc hién trong phan tir “16i” cua virus.
Khi bt dau Iap rap, virus khong phai Iap rap cac phan tir RNA soi kép ma la cac phan tir RNA soi don
cuc (-). Trong qua trinh “chin”, cac phan tir RNA soi kép mai tiép tuc dugc hoan thién.
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| Virion hoan chinh (dsRIVA)

l Thao vi ngoai

| Lot (dsRIVA)

l Phitn mii nhir RdRp virus

| mENA (sgi+) trong té bao chit | o

l Dijch mé
Céc protein virus
e—— | SLii" (mMRNA=sFi +)
Phifn mi nhir RARp virus
"Lﬁi“ (dSRNA) [P PPN —
I Lap rap
Lép rap

IR |Vi_riun hoan chinh (mai) (dsRNA) |

Hinh 1-12 So' d6 tai sinh virus RNA s¢i kép

Tai sinh cua virus RNA qua phién ma ngworc (retrovirus)

Cac khai niém

Transposons: 1a cac chudi DNA trong bo gen cd thé tu di chuyén (transpose) tir vi tri nay sang vi tri
khéc trén bo gen. Transposons 1a mot trong nhiéu loai yéu té di dong cua bo gen. Nguoi phat hién ra
trasposons dau tién 1a Barbara McClintock (giai Noben nam 1948 cho cong trinh phat hién transposon
trén cay ngo). Tranposons dugc chia thanh 2 nhom:

DNA transposons: qu4 trinh thay déi vi tri dugc thuc hién thao hinh thuc “cit — chén”.
Retrotransposons: qua trinh thay doi vi tri theohinh thic “copy - chén” va dugc thyuc hién qua 2 giai
doan: (i) DNA phién ma thanh RNA => (ii) phién ma nguoc lai thanh DNA. C&c phién ban copy DNA
ma&i nay duoc chén vao céc vi tri khac trén bo gen.

Retrovirus: 1a cac virus RNA c6 dic diém tai sinh b gen thong qua phién mé nguoC nho enzyme
phién ma ngugc Reverse transcriptase. Doi vai cac retrovirus, ludn cé pha tong hep bo gen virus vao bo
gen ky chu.

Cac retrovirus dong vat, vi du nhu cac virus thudc chi Lentivirus, ho Retrovirus nhue Human
immunodeficiengy virus (HIV) c6 b6 gen RNA sgi don, cuc +, kich thudc khoang 8-9 kb, dugc bao ‘
quanh baéi 2 chuoi LTR 0,2-1 Kb, c6 cac gen nhu gag, pol, env. Ngoai ra cac lentivirus cling chua nhiéu
gen bo tro.

Reverse transcriptases (RTs) tir 2 retrovirus hai dong vat la Avian myeloblastosis virus (AMV) va
Moloney murine leukemia virus (MMLV) hién dang dugc sir dung pho bién dé thyc hién cac phan ing
RT-PCR

Cac retrovirus thwc vt (vi du cac virus thuoc chi Sirevirus, ho Pseudoviridae nhu Glycine max
SIRE1 virus (GmaSIREV) ciing c¢6 dic diém giéng cac retrovirus dong vét nhu: c6 bd gen RNA soi
don, cuc +, kich thudc 9-10 kb, dugc bao quanh bai 2 chudi lap dai khoang 0.5 - 1.2 kb ¢ dau (LTR,
Long Terminal Repeats), c6 3 ORF mé& hda cho gen gag, pol va env (Hinh 4-4). C4c sirevirus phat hién
thdy & nhiéu loai cay 1 14 mam va 2 1a mam.
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Mot s& diém cha y vé retrovirus thuc vat: (i) co ché gay bénh van chua duoc hiéu 13; (ii) ching dwoc
xem la cac endovirus, c6 nghia bo gen cia chiing dwoc tong hop trong bd gen cua cay ky cha va duoc
lan truyén theo chiéu doc cting vai bo gen cua cay ky chu qua cac thé hé sau; (i) virion chi hinh thanh
trong qua trinh tai sinh virus (phan 16n van chua dugc nghién cau).

Lentivirus
(HIV)
FR RT RH @ INT Su T BeT
Sirevirus

. Gag Pol | e s (GmaSIREY)
M4 CTA NC PR INT RT RH

FES PPT

Hinh 1-13 T chitc b gen ciia 1 retrovirus dong vat (HIV) va caa 1 retrovirus thuc vat
(GmaSIREV) N 5
LTR (Long Terminal Repeats) la cac chudi déng vai tro quan trong trong qua trinh dich chuyén vi tri
cua cac retrovirus (va cac yeu to di dong retroelements khac). bién hinh, mot chuoi LTR thuong gom 3
phan:

- Mot vang U3 khoang 200-1.200 nucleotide chira promoter.

- Mot vang lap R.

- Mat viing U5 khoang 75-250 nucleotides chtra phan dau tién caa bo gen.
Ngoai ra, lien ké phia ha luu chudi LRT dau 5’ ¢6 mot chudi PBS (Primer Binding Site) khoang 18
nucleotide la vi tri gan moi tRNA trong qua trinh phién ma nguoc; va lién ke phia thugng luu chudi
LRT dau 3° ¢c6 mot chuoi nho ~10 A/G goi la PPT (Polypurine Tract) la vi tri bat dau tong hop soi
DNA ().
CA4c retrovirus c6 mot sb cac ORF ma hoa cho cac protein dic trung sau:

- Gen gag ma héa mot polyprotein va tiép theo duoc xtr ly thanh mot sé protein ciu trdc cia virus

- Gen pol ma héa mot polyprotein va dugc xir ly sau dich ma thanh cac protein chirc nang 1a PR
(protease) chiu trach nhiém phan cit céc protein khoi polyprotein; RT (Reverse Transcriptase) la
enzyme phién ma nguoc, RH (RNAse H) phén hay nira RNA trén tir heteroduplex RNA:DNA,
INT (Intergrase) tong hop bd gen DNA virus vao bo gen ky chu.

- Gen env (envelope): tit ca cac retrovirus dong vat va mot so retrovirus thuc vat ¢ gen nay. Gen
env ma hoa cho cac protein lién quan dén vo boc cua virus va do d6 dac biét quan trong déi véi
cac virus dong vat.

Dbi véi cac retrovirus dong vat con cd cac ORF phu ma hoa cho cac protein diéu hoa phién ma nhu tat,
rev, vif va nef.

Qua trinh tai sinh cta retrovirus

B6 gen cua céc retrovirus dugc xem |4 cuc (+) nhung khong dwoc dich ma truc tiép ngay. Trong té
bao, bd gen RNA cua virus duoc phién ma nguoc nhd Reverse transcriptase thanh DNA soi don cuc (-),
tiép theo, dugc tong hop thanh phan tir DNA soi kép. Phan tir DNA soi kép cua virus nay duoc tong
hop vao bo gen cua ky chi. By gen DNA virus dugc phién mé thanh RNA soi (+). Cac phéan tir RNA
soi (+) nay dugc dich ma giéng nhu gen ky chu dé tao ra cac protein. Protein virus va cac phan tr RNA
(soi +) nay duoc lap rap thanh virion (Hinh 4-5 va Hinh 4-6).

Can chu y di véi retrovirus thyc vat thi bo gen DNA virus ludn nam trong bo gen ky chu. Virion chi
hinh thanh trong qua trinh tai sinh.
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RNA virus (sgi don, cyc ) |
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Hinh 1-14 So' d6 tai sinh ciia retrovirus dong vat

| DNA virus trong b gen k¥ chﬁ‘ -

l Phién mi

| RNA virus (sgi don, axc +) ‘

l Dich mi

Lép rap

L J

DNA soikep

Tﬁng hgp vao
bd gen k¥ chi

DNA sgi (+)

DdDP
Ky chii

ET va ENase H
cnfa virus

Virion (RNA sgi don, cic +)

» | DNA sgi(-)

Hinh 1-15 Tai sinh ctda retrovirus thuc vat

Déi vai virus thuc vat, chi co céc virus thuc hai ho Geminiviridae va Nanoviridae 1a c6 bo gen DNA
soi vong don. Mot sb cac virus dong vat thuoc ho Circoviridae (vi du Porcine circoviral virus type 2
(PCV2) gay bénh coi coc lon sira), ho Anelloviriade (mot nhom virus mai phat hién trén nguoi) cling co
bo gen DNA soi vong don. Cac virus nay déu tai sinh theo co ché vong lan (rolling circular
mechanism). Co ché vong lin c6 thé dwoc chia Iam 2 pha va dugc thuc hién trong nhan té bao ky chu.

Céc geminivirus va nanovirus déu ma héa mot protein goi la Rep (ddi véi geminivirus) hoic Master
Rep (dbi v6i nanovirus). CAc protein nay khéng cé chirc ning polymerase nhung cé chtic ning cit va
ndi phan tir DNA & mét vi tri dic biét trén b gen virus. Vi tri ndy 1a mot chudi bao thi cao
(TAATATTAC d6i véi geminivirus va TA(T/G)TATTAC ddi vai nanovirus). Vi tri TA (gach chan)
chinh 1a vi tri ma protein Rep/MasterRep cit va ndi phan tir DNA ciia virus. Chudi bao thii nay nam
trén vaing goi la “ngudn goc tai ban” (ori, origin of replication). Ori bao gém mét cau tric than-thong
long (Stem-loop), chudi bao thii & trén va céc trinh tu lip dao ngin (khoang 4-5 nucleotid) goi la
interon can thiét cho Rep nhan biét va bam vao soi DNA cua virus dé bat dau tai ban.

Qui trinh tai sinh cia geminivirus va nanovirus (Hinh 4-7) dién ra nhu sau:
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Virus xam nhap vao té bao va cai 4o giai phong bo gen DNA virus.
Bo gen duoc van chuyén vao nhan. Trong nhan, qua trinh téi sinh xay ra theo 2 pha:

Pha 1 (pha téng hop sei kép). Trong nhan, phan tir DNA s¢i vong don (b6 gen c6 mt trong phan tu
virus) duoc tong hop thanh phan tir DNA vong keép. Qua trinh khoi dau tong hop soi kép van chua duoc
hiéu r6. Nhu vay soi kép s& gom mét soi virus va mot soi déi virus. Trén soi kép nay, cac gen dugc
phién ma (trén ca 2 soi dbi voi gemlelrus) dé tao cac mRNA. Cac mRNA duoc van chuyén ra té bao
chat va dich ma dé tao ra céc protein virus, trong d6 c6 Rep/Master Rep. Nhur vy, qua trinh phién ma
va dich ma caa virus hoan toan dua vao bo may phién ma va dich ma cua té bao ky chii. Rep/Master
Rep lai quay tré lai nhan dé tham gia tong hop bo gen virus.

Pha 2 (pha vong lin). Tiép theo la pha tai sinh theo co ché vong lan: Protein Rep/Master Rep s& it soi
virus tai chudi bao toan. Nho vat lidu ciing nhur enzyme DNA polymearase cua té bao, soi virus duoc
tong hop lién tuc trén soi twong ddng virus. Protein Rep/Master Rep lai tiép tuc cat soi virus mai dugc
tong hop tai chudi bao toan (ciing vira moi dugc tong hop) thanh mot soi virus hoan chinh dudi dang
soi don mach thing. Protein Rep/Master Rep sau d6 s& nbi 2 dau ciia mach thiang dé tao ra bo gen virus
sgi don mach vong hoan chinh.

Bo gen virus tiép theo dugc van chuyén ra té bao chat va Iap rap voi CP dé tao céc phan tir virus moi.

2

=

=
R

Ciit & nbi

TIAP REn

HVC-200%@

Hinh 1-16 So' dé tai sinh ciia begomovirus

Pay la kiéu tai sinh caa virus DNA qua trung gian RNA nho enzyme phién ma ngugc Reverse
Transcriptase. Chi c0 cac virus thuoc 2 ho la Caulimoviridae (hai thyc vat, vi du CaMV, RTBV) va ho
Hepadnaviridae (hai dong vat, vi du Hepatitis B virus gay bénh viém gan B) c6 kiéu tai sinh nay.

Déi véi cac virus ho Caulimoviridae, b gen virus c6 dic diém sau:
Chi gom mét phan tir DNA genome sgi vong kép (dsDNA), c6 kich thuéc tir ~ 8 kb.

DNA genome khdng lién tuc: trén mot soi c6 mot diém roi, con trén soi con lai ¢o tir 1 dén 3 diém roi
tuy theo chi. Cac diém roi nay la diém gan maoi trong qua trinh tai sinh virus.
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B6 gen virus c6 tir 1 &én 7 ORF tlly thugc chi. Cac protein ¢d chire ning chung cho tit ca ho 1a CP,
aspatate protease, RT (reverse transcriptase) va RNAse H.

Qua trinh tai sinh virus (Hinh 4-8) c6 déc diém 1a: (i) qua trung gian RNA; (ii) dién ra trong ca nhan va
té bao chat. Cé thé tdm tat qua trinh tai sinh virus nhw sau:

Virus xam nhap vao té bao (nho vecto), cai 40 giai phong bo gen DNA soi kép.
DNA soi kép (dang vong mé) duoc van chuyén vao nhan.
Trong nhan, cac diém roi duoc bit kin va phan tir tro thanh dang vong kin.

Trong nhan, RNA pol Il cua ky chu (DdRp) phién ma thanh 1 phan tir RNA c6 kich thuéc > b gen
v[rus goi la RNA 35S (hoac 34S). O mét s6 virus nhu CaMV va RTBV, mot s6 phan tir RNA nay dugc
cat thanh RNA nho hon (vi du RNA 19S).

RNA 35S (va ca cac phan tir RNA nho) duoc van chuyén ra té bao chat

Tai té bao chat, cac ORF dugc dich ma trén khudn RNA 16n (va RNA nho) thanh cac protein chirc ning
(trong do6 co Reverse transcriptase va RNAse H).

Tai té bao chét, phan tir RNA 16n s& dugc dung lam khuon dé tong hop DNA soi (-). RNAse H s¢ loai
bo phan RNA cua phén ti heteroduplex RNA:DNA dé giai phdéng phan tir DNA soi don cuc (-). Phan
tir DNA nay sé dugc dung lam khuén dé tong hop thanh phan tir DNA genome sgi vong kép mo.

Tai té bao chat cac phan tir DNA sgi kép lap rap voi cac protein CP dé tao thanh virion.

*Chu y: Cac virus déu thuoc nhém _pararetrovirus nén c6 kha néng tong hop gen ciia nd vao bo gen ky
chu. Co ché chi tiét cia qua trinh téng hop cua céc virus chua dugc hiéu r6 nhung nhiéu ky chu cua cac

virus thugc chi Caulimoviridae c6 chtra cac doan DNA gidng cua virus (vi du chubi / banana streak
virus; RTBV/Iua).

jpum puemn
o > !
Virion RINA 198 .,.-" .'...--" ety
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S
&

Céi ao

DNA sgi ving kép mé
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Hinh 1-17 So dd tai sinh cta cac caulimovirus
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1.5. S DI CHUYEN CUA VIRUS TRONG CAY

Di chuyén giira cac té bao

Cau tao soi lién bao

Soi lién bao (plasmodesmata) 1a kénh giao tiép gitra cac té bao va co cau trdc phic tap gan lién véi
mang té bao va ludi ndi chit. C4u tao co ban cua soi lién bao gom 2 ng tru cau tao boi mang va ldng
vao nhau (Hinh 5-1).

Ong tru ngoai 1a mang plasma (PM, plasma membrance) bao goém mang plasma ngoai (OPM, outer
plasma membrance) husng vé vach té bao (CW, cell wall) va mang plasma trong (IPM, inner plasma
membrance) hudng vao ong tru trong.

Ong try trong cAu tao boi mang ludi noi chat (ER, endoplasmic reticulum). Ong tru trong chinh la mang
ludi ngi chat bi ép chat lai nén thuong dugc Ky hi¢u 1a AER (appresed endoplasmic reticulum). Phan
ong tru trong ciing con dugc goi la desmotubule.

Trén bé mat trong cua dng tru ngoai va bé mat ngoai cua dng tru trong c6 céac protein cua ky chu goi 1a
cac protein soi lién bao (PDP, plasmodesmal proteins) gan vao. Khoang khong gitta 6ng tru ngoai va
ng tru trong 1a kénh hay 13 soi lién bao (kénh plasmodesmata). Dich té bao chat giira cac té bao lién
tuc vai nhau qua kénh nay. Nhin chung kich thudc kénh sgi lién bao chi khoang 2.5 nm. Do kich thudc
kénh rat nho, lai cd rao can 1a cac protein soi lién bao nén khong phai tat ca cac loai phan tir déu ¢ thé
tu do di chuyén qua kénh. Kha ning soi lién bao khdng cho phép céc loai phan tir sinh hoc dat kich
thudc nao d6 di chuyén qua goi 12 giéi han ngin chiin kich thwéc (SEL, size exclusion limit) cua soi
lién bao va thuong duoc biéu didn dudi dang khbi lwgng phan tir kDa. Nhin chung SEL chi cho phép
céc phan tir c6 khdi luong ti da khoang 1 — 10 kDa di qua, tity loai md va cay.

B
<«—PM cw

3

Kénh
plasmodesmata

OPM  \pm

Hinh 1-18 CAu tao sg¢i lién bao. A va B 1a mé hinh sei lién bao, trong dé A 1a tiét dién doc va B 1a
tiét dién ngang. C 1a anh hién vi dién tir cia sei lién bao (Lucas, 2006).

Sw di chuyén cuda virus thuc vét giira cdc té bao

Do dic diém cau tao cua té bao va md thuc vat, nhin chung qué trinh di chuyén tir té bao nay sang té
bao khéc cua virus khdng d& dang. Cac té bao thuc vat lién hé véi nhau bai soi lién bao
(plasmodesmata) c6 ciu tao phirc tap. Kich thudc cia kénh (18) soi lién bao ciing nhu SEL qua nhod
khong cho phép virion caa virus nhé nhét, tham chi chi bo gen virus c6 thé qua lai tu do dugc.
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Dé khic phuc tro ngai nay, cac virus thuc vat déu ma hoa mot hodc mot vai protein dac biét goi la
protein van chuyén (MP, movement protein). Str dung protein MP, két hop véi su tham gia cua cac
protein khac (cua ca virus va ky chi), phan tir virus (virion) hodc bo gen virus mai c6 thé di chuyén tir
té bao nhidm sang té bao khoe bén canh. Virus str dung 2 chién lugc dé di chuyén tir té bao nay sang té
bao khéc théng qua soi lién bao.

UGc lugng thoi gian cho thay virus nhin chung di chuyén tir té bao nhiém sang té bao khoe trong
khoang 2 — 20 gio, phu thudc nhiét @6, t6 hop virus va cay.

Chién Iwgc tao ong (tubular)

It nhat cac virus thudc cac ho Bromoyiridae, Comoviridae, Cau»limoviridae, ’Nepoviridae va cac chi 7
Tospovirus, Trichovirus st dung chién lugc tao 6ng dé di chuyén giira cac t€ bao. Qua trinh di chuyén
bao gom cac budc chinh sau (Hinh 5-2):

Protein MP cua virus tiép can soi lién bao va loai bo dng tru trong (desmotubule) cua soi lién bao).
Tiép theo cac protein MP cua virus lip rap lai thanh mot ng ngang qua soi lién bao.

Quéi cung,’ phan tir virus (virion), thdng qua twong tic v6i protein MP cua virus dugc van chuyén qua
ong sang té bao bén canh.

Ong tru trong
(desmotubule)

O6ng
(tubular)

Virion

Hinh 1-19 Chién lwoc tao ng caia virus thuc vat dé di chuyén giira cac té bao (Hull, 2002)

Chién Iwoc nucleoprotein

Pay la chién luoc phé bién nhat ddi vai virus thyc vat. Protein MP cia virus lién két véi nucleic acid
cua virus tao thanh phuc hop nucleoprotein. Protein MP cua virus cing vai protein ky chi s& bién doi
soi lién bao va lam ting giéi han ngan chin kich thuéc SEL cua soi lién bao 1&n nhiéu lan. Tiép theo,
phtc hop nucleoprotein c6 thé di chuyén tir t& bao nhiém ban dau qua soi lién bao di duoc bién doi dé
sang té bao khoe bén canh. Tai té bao khoe, virus lai thuc hién tiép qué trinh tai ban bo gen va dich ma
céc protein churc nang.

Chién lugc nay da dugc ching minh chi tiét d6i voi TMV (Hinh 5-3). Protein MP ciia TMV ¢ thé ting
kich thuéc SEL tir 7 kDa t6i 94 kDa.
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Hinh 1-20 Mb hinh di chuyén giira c4c té bao caa TMV

Di chuyén hé théng qua khoang cach xa

V& co ban, kiéu di chuyén nay twong ddi tu do dbi véi virus. Ngoai trir mot s it virus nhu cac
sobemovirus di chuyén theo mach xylem thi phan 16n virus di chuyén theo mach phloem. Sau khi dat
t6i mach phloem, virus c6 thé di chuyén hé théng khap cay.

Thai gian virus phat tan tir vi tri xam nhiém ban dau t6i khap ca cay phu thudc rat nhiéu yéu té nhu to
hop cay va virus, loai cdy, loai va tudi cdy, loai virus, kiéu xam nhiém va nhiét d6. Nhin chung virus di
chuyén trong cay rat cham (Hinh 5-4).

Huéng di chuyén caa virus trong cay theo mach phloem nhin chung Ia tir md nguén “source” t&i md
tidu thu “sink””. M6 ngudn 1a noi carbohydrates dugc tao ra (trén Ia thanh thuc) hoic dugc giai phong tir
md dur trir (r€, than). Ma tiéu thu 1a noi carbohydrates duoc sir dung dé tang trudng va du trir (Hinh 5-
4).
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Hinh 1-21 Hwéng va toe dd di chuyén hé thong cia virus trong cay (Agrios, 2005)
1.6. CO CHE GAY BENH CUA VIRUS THUC VAT

Triéu chirng bénh virus

Triéu ching 1a biéu hién phan &ng cua cay ddi vai sy tan cong caa virus. Mot cay bi bénh va biéu hién
triéu chung khi cac chirc nang sinh 1y ctia nd bi anh huéng. Mot virus “théng minh” khi n6 tan cong té
bao, sinh san manh mé& qua cac thé hé ma khéng gy bénh cho cay.

Triéu ching bénh virus trén cay trong c6 thé chia 1a 3 nhom: (i) bién mau, (ii) bién dang va (iii) vét
d6m. Ngoai ra, bénh do virus gdy ra ciing c6 thé dugc xép vao 2 nhom la (i) bénh hé thong va (i) bénh
cuc bd. Nhin chung, phan 16n bénh virus thusc nhém bénh hé théng. Cac nhém triéu ching va triéu
chang bénh virus c6 thé tém tit nhu sau:

Bién mau
- Kham l4 (mosaic). Day c6 thé dugc xem Ia triéu chiing pho bién nhat cua bénh virus
- DPbm bién vang (mottling)
- Bién vang (yellowing)
- Sang gan (vein clearing)
- Vang gan (vein yellowing)
- Dai gan (vein banding)

Bién dang
- Xoan la (curling)
- Cudn la (rolling)
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- Lun (dwarfing)
- Cai coc (stunting)
- Phdng gan (enation)

Vét dém
- Ddém chét hoai (necrotic spot)
- Ddm vong (ringspot)

Hai mé hinh giai thich co’ ché gay bénh cua virus

M6 hinh canh tranh tai nguyén

Theo md hinh nay, khi virus xam nhidm vao té bao, qué trinh tai sinh cua virus s& sir dung cac tai
nguyén cua té bao nhu amino acid, nucleotide dé cau tao nén phan tir virus méi. Viéc chiém doat qua
mtc tai nguyén ciing nhu trung dung bo may phién ma va dich ma cua té bao ky chu s& dan téi biéu
hién triéu ching bénh.

Nguoi ta da chirng minh ring ham lugng protein va acid nucleic cia TMV ¢6 thé chiém t6i 1% tong s6
khoi luong vét chat cua cay thuoc 1a nhiém bénh nhung khi virus dich m&, n6 c6 thé huy dong tdi hon
50% tong s6 protein caa cay.

Nguoi ta cling quan sat thay tai vi tri xam nhi&m, nhiéu gen cuia cay bi suy giam mitc do phién ma va
dich ma. Sy suy giam nay giup virus dé dang tiép can véi tai nguyén cua té bao hon. Ngoai ra trén bo
gen cua nhiéu virus c6 chira cac cau trac dic biét nhu cac vi tri Iap rép ribosome, cac chudi ting cuong
dich mi “translation enhancer” 1am cho mRNA cua virus c6 loi thé canh tranh hon so véi mMRNA cua té
bao ky chu trong qua trinh tiép can bd may dich ma cua té bao.

Tuy nhién, co ché gay bénh cua virus theo mé hinh canh tranh khdng phai 1a cha yéu vi:
O nhiéu bénh virus, mirc d dir doi cua tridu ching khong ty 1& thuan véi mie do tich iy virus.

Trong té bao, vong doi cua virus rat ngan, qué trinh tai sinh cua virus xay ra rat nhanh, khoang vai gio,
sau d6 suy giam do d6 qua trinh canh tranh tai nguyén té bao cta virus cling dién ra rat nhanh. Ngoai ra,
ngay sau khi virus ngung téi sinh thi té bao thuong phuc hoi tai nguyén ciaa né deé dang

Mé hinh twong tac

Theo mé hinh nay, virus gay bénh cho cay thdng qua su twong tac giita cac thanh phan cua virus,
thudng la cac protein, vai cac thanh phan cua té bao ky chi, qua d6 anh huong dén cac dudng hudng
sinh hoa cua té bao.

M hinh nay phuc tap hon nhung hién thuc va da dugc chiing minh trong nhiéu truong hop (xem céc
phan sau). Mot trong cac dic diém quan trong nhét ciia méi tuong tac nay 1a tinh dic higu. Diéu nay
giai thich tai sao triéu chung bénh c6 thé rat khac nhau khi cac virus c6 quan hé gan giii tan cong cuing
loai cay hodc cuing mot virus tan cong cac cay khac nhau

Dua vao hau qua cia su twong tac dén cac chirc ning sinh ly cta cay, nguoi ta chia cic twong tic gitra
virus va cay thanh 2 nhém:

— Tuong tac gay hau qua dén ky chi

Céc tuong tac nhom nay can thiét cho cac chirc ning song ciia virus va ciing anh huong tryuc tiép dén
cac chire nang sinh 1y cua cay dan téi triéu chirng bénh. Cé rat nhiéu vi du vé cac twong tac nhom nay
(xem cac phan sau).

— Tuong tac khong gay hau qua dén ky chi

Céc tuong tac nay can thiét cho cac chirc ning sdng cua virus nhung khong hoac rat it anh huong dén
céc chirc nang sinh 1y cua cAy va hau qua la cay khong bi bénh. Vi du dién hinh cho cac tuong tac nay
la cAc virus an (cryptic virus). Vi du tuong tu 1a twong tac cua protein replicase caa TMV véi 2 protein
xuyén mang (TOM1 va TOM3) cua té bao thudc 14. Twong tac nay can thiét cho su tai sinh caa TMV
va khong anh huong dén cay. Khi gay bat hoat 2 gen nay (silencing) thi mirc d¢ tai sinh ciia virus giam
nhung khéng anh huéng dén sinh trudng cua cay.
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Can ch y 1a viéc phan nhém nay khdng bét bién vi hau qua cua cac twong tac bi anh hudng bai nhiéu
yéu to nhu moi truong, trang thai sinh ly cua cay.

Cac co ché gay bénh cua virus

Virus gy mat can bang phytohormone q ’
Nhiéu triéu chirng cua bf:nh virus nhém bién dang chang han nhu cay lun, coi coc, xoan cudn la thuong
lién quan dén mat can bang phytohormone trong cay.

Auxin

Auxin 1a mot phytohormone chi yéu cua cay, diéu khién nhiéu dudng hudng sinh hoa lién quan dén
sinh trudng cua cay.

Vi du: Thi nghiém trén cay Arabidopsis vai TMV da xac dinh dugc tuong tac cuia protein replicase cua
virus voi 1 nhom céc protein cua ky chi goi la céc protein Aux/IAA. Céc protein Aux/IAA 1a cac
protein hoat dong trong nhan véi chirc ning kim ham cac protein 13 yéu t phién ma diéu khién sy phién
ma cé4c gen ky chu duoc kich hoat bang auxin (ky hiéu 1a ARFs = auxin-responsive transcription
factors).

Khi khdng c6 mat auxin, protein Aux/IAA lién két voi protein ARF => cac gen ky chii lién quan dén
duong hudng auxin khéng dugc hoat hoa.

Khi c6 mat auxin, protein Aux/IAA bi phan huy va giai phong protein ARF => hoat hoa cac gen ky chu
lién quan dén duong hudng auxin.

Khi té bao nhiém TMV, protein replicase cua virus twong tac véi protein Aux/IAA va khong cho n di
chuyén vao trong nhan => protein ARF hoat ¢ong mot cach khong kiém soat => tao triéu chirng bénh.

Khi nhiém TMV mang dot bién trén gen replicase lam mét chirc ning twong tac voi protein Aux/IAA
cua n6 => cay hiéu hién triéu chirng nhe hon rat nhiéu mac du mirc d6 tai sinh va di chuyén hé thong
cua virus van tuong ty nhu cua virus TMV dang hoang dai.

Khi gay bit hoat gen ma hda protein Aux/IAA cua cdy Arabidopsis thi cay biéu hién kiéu hinh gidng
nhu bi nhidm TMV.

Gibberellin

Vi du. Cay lia nhidm mét sb virus ho Reoviridae nhu RRSV, SRBSDV, RGDV thudng biéu hién triéu
chang lun, b 14 xanh dam. Triéu chiing nay gidng véi hién tuong cay l0a bi dot bién mat kha niang tong
hop gibberellin. Anh huong cia sy nhidm bénh virus dén can bang gibberellin di dugc ching minh dbi
véi 1 virus teong tu thudc ho nay la RDV (Rice dwarf virus).

RDV ma hda 1 protein goi 1a P2. Day la protein tao vo cua virus, qui dinh tinh dac hiéu vecto va qui
dinh triéu chang lun + b 14 xanh dam trén cay lla.

P2 tuong tAc vai 1 protein ky chi 12 ent-kaurene oxidase. Ent-Kaurene oxidases 1a mét protein cha chét
trong dudng hudéng sinh téng hop GA (gibberellic acid) trong cay. Cay lda nhidm RDV bi lun. Khi xu
ly cay bénh véi GA3 dan téi bién mat triéu ching trén cay bénh trong khi xi Iy IAA thi van bi Itn
gidng vai dbi ching nhidm (Hinh 6-1).
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biC GA3 IAA Hwoc

khée Cay nhiém RDV
Hinh 1-22 Thi nghiém chitng minh protein P2 ciia RDP di can thiép vao dudng huéng téng hop
gibberellin caa cay lua (Wang et al., 2005)
Ethylen
Ethylen Ia mot phytohormone tham gia diéu khién qué trinh gia hda va phong thu cua cay. Khi cay bi
nhiém virus, ham luong ethylen thuong ting. Ethylen da dugc ching minh c6 lién quan téi triéu ching
bién vang va chét hoai cua cay bi bénh virus.

Vi du. Cay chuyén gen P6 cua virus CaMV biéu hién triéu ching gidng hét bi nhidm virus nhu bién
vang, c0i coc va dai gan.

Protein cua virus kh&i ddng lai chu ky té bao

Mbt vi du dién hinh cho co ché nay Ia cac begomovirus. Qué trinh tai ban caa begomovirus xay ra trong
nhan té bao, ké ca & cac té bao khdng phan chia. Do vay, sau khi nhidm vao té bao, begomovirus phai
khai dong bo may tai sinh cua té bao. Mot trong céc protein cua té bao ky cha thyc vat diéu khién chu
ky té bao 1a pRBR (plant retinoblastoma-related protein) - chiu trach nhiém chuyén chu ky té bao tir pha
G1 sang pha S (pha tong hop). Protein Rep ciia TYLCV da duoc chimg minh twong tac voi pRBR cua
té bao ky chii. Hau qua la chu ky té bao dwoc khoi dong lai, tao cac enzym can thiét cho sy tai ban
DNA cuia virus (Hinh 6-2).
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cho pha 5

Hinh 1-23 Twong tac giira protein Rep cua begomovirus véi pRBR cua té bao cho phép khéi déng
lai chu ky te bao

1.7. LAN TRUYEN CUA VIRUS THUC VAT

Gidi thiéu
Virus thuc vat lan truyén ngoai tu nhién theo khong gian (tir cay nay sang cay khac, tir rugng nay sang
ruéng khac, tir nudc nay sang nudce khac...) va theo thoi gian (trong mét vu trong hoac tir vu nay sang
vu khac...) nho cac phuong thic sau:

- Tiép xuc co hoc

- Nhan gibng vé tinh

- Hat gidng/phan hoa

- M0i gidi (vecto)
Can cha y 1a mét virus c6 thé cd nhiéu phuong thirc lan truyén khéc nhau.

Lan truyén qua tiép xtuc co hoc
Lan truyén qua tiép xtc co hoc la lan truyén nho cac ton thuong co hoc nhu tiép xuc, co xat, va cham,
cham sdc, vun x4i, tia canh la.

bay la phuong thuc lan truyén khoéng phé bién ngoai tw nhién méc du trong diéu kién thi nghiém,

nhiéu virus van c6 kha nang nay. Cac virus c6 khd nang lan truyén qua tiép xtic co hoc phai 1 céc virus
c thé tai sinh durgc 6 té bao biéu bi, té bao nhu md cua cly.

Ngoai ty nhién, chi mot vai nhém c6 kha nang truyén dé dang qua tiép xitic co hoc la cac virus thudc chi
Tobamovirus (vi du TMV), chi Potexvirus (vi du PVX).

Lan truyén qua nhén giéng vé tinh ‘ ‘
bay 1a con duong lan truyen rat quan trong cua nhiéu bénh virus vi nhin chung cac bénh virus phan Ién
la bénh h¢ thong. Mot khi céy da nhiém virus thi cac b phan ding lam giong nhu cu giong, hom giong,
th&n ngam cling mang virus.
Céc vi du vé virus truyén qua nhan gidng vé tinh da phat hién thay & Viét Nam gom:
- BBTV (banana bunchy top virus). Virus gay bénh chiin ngon chudi, c6 thé truyén dé dang tir cay
me sang cdy con qua than ngam.
- Cé&c potyvirus gay hai hanh téi nhu OYDV, SYSV va LYSV.
- Cac potyvirus gay hai trén mia nhu SCMV, STMV (hai virus nay ctng giy bénh trén ngd nhung
khong truyén qua hat ngd).
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- Céc virus hai khoai tdy nhu PVY, PVX

Truyén qua hat giéng
Phén biét 2 khdi niém ‘ ) ‘
Virus ton tai trong/trén hat giong (Seed-borne): virus ton tai trong/trén hat nhung chua chac truyén bénh
sang cay con.
Virus truyén qua hat giéng (Seed transmitable): virus ton tai trén/trong hat va truyén bénh sang cay con.
Phat hién thay virus trén hat nhung chua chic ciy con moc ra da bi bénh.
Tam quan trong ‘ 7
Truyén qua hat giong la mét trong cac phuong thirc lan truyen virus thuc vat quan trong. Virus c6 the
ton tai lau dai trong hat dan toi tang kha nang phat tan cao ca theo khéng gian va thoi gian.
Khoang 20 % virus thuc vat truyén qua hat giéng. Mot sé céc chi virus ¢é virus truyén qua hat gidng
quan trong la:

- Alfamovirus (1/1)

- Comovirus (6/15)

- Cucumovirus (3/3)

- llarvirus (8/17)

- Nepovirus (17/40)

- Potyvirus (16/179)

- Sobemovirus (4/14)

- Tobamovirus (7/17)

- Tobravirus (3/3)

Kha ning truyén virus qua hat glong khac nhau theo loai cay. Khoang 2/3 virus truyen qua hat giéng
nhiém trén cay ho d4u nhung rét it virus nhidm trén cay hoa thao truyén qua hat giong.

Ddc diém cua virus truyen qua hat glong

Cac virus truyen qua hat gidng chu yéu ton tai trong phdi hat (embryo). Nhin chung phan lén cac virus
thuc vat ¢6 thé nhidm vao cac bo phan khac nhau cua hat (vi du vo hat, ndi nhii). Tuy nhién trong qué
trinh chin cuaa hat, cac virus ton tai bén ngoai phéi hat thuong bi bat hoat. Chi mot sé it cac virus c6 thé
ton tai bén ngoai phdi hat 14 cac tobamovirus nhu TMV, ToMV, Cucumber green mottle mosaic virus
(CGMMV) va mot sobemovirus la Southern bean mosaic virus (SBMV).

Khong phai tat ca cac virus ton tai trong hat déu nhidm sang cay con. Nhiéu virus nhidm vao phoi
nhung ciing ton tai dudi dang bat hoat & cac bo phan khéc cua hat. Vi dy, trong mét thi nghiém, 50%
hat dau c6 phan mg ELISA dwong v6i Pea seed borne mosaic virus (PSbMV) nhung chi c62—3%céh
mang virus c6 sic séng (c6 kha ning truyén virus sang cay con).

Kha ning truyén qua hat nho nodn phu thugc kha ning nhiém sém vao hoa cua virus.

Hai yéu t6 chinh qui dinh ty 1 nhiém qua hat giéng ctia mot virus 1a (i) twong téc ky sinh ky chi va (i)
thoi diém nhiém.

Virus truyén qua hat giéng cé kha ning truyen qua tiép xuc co hoc va thuong nhiém té bao nhu mo. Céc
virus gigi han phloem nhin chung khéng truyén qua hat giong.

Hat nhiém virus c6 thé hinh thanh trén céy khoe do hat duoc thy phén tir hat phdn mang virus. Ty 18
truyén virus sang cay con qua hat phan thap hon nhiéu so véi truyén qua noan.
Cédc vi du vé virus truyén qua hat giong & Viét Nam

- TMV/ToMV ton tai trén vo hat thuoc 14, ca chua,

- ZYMV t6n tai trong phdi hat cay bau bi, BCMV ton tai trong phdi hat cay ho dau.
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Lan truyén qua méi gi&i

Truyén qua mdi gidi la con dudng lan truyén quan trong nhat cua virus ngoai ty nhién. Phan Ién cac
bénh virus thuc vat lan truyén ngoai tu nhién nho méi gigi. Cac méi gidi cua virus 1a con tring, nhén
hai cay, tuyén tring, ndm, to hong. M6i gisi con dugc goi 1a vecto truyén bénh.

Nhom mai giéi quan trong nhat cia virus thuc vat 1a con tring, trong d6, nhém con tring chich hat b
Hemiptera nhu rép mudi, bo ray, bo phan Ia cac nhom chiu trach nhiém truyén nhiéu virus c6 y nghia
kinh te. Khoang 75 % virus thyc vat lan truyén nho vecto c¢on trung (Bang 7-1).

Bang 1-3 Thanh phan vecto ctia virus thuc vat tinh dén 2007 (Hogenhout et al., 2008

Nhoém virus

Nhém vecto R RNA
Cauda oy soi

dién < eE
Rép muoi (aphids) 26 153 13 5 197
Bo phin (whiteflies) - 13 115 - 128
Hemiptera Ray la (Leafhoppers) 8 - 15 3 26
Ray than (planthoppers) 10 4 - 4 18
Khac - 8 5) - 13
Thysanoptera Bo tri (thrips) 2 - - 14 16
Coleoptera Bo canh cing (beetles) 50 1 - - 51
Acari Nhén (mites) 10 9 - - 10
Nematoda Tuyén triing 45 3 - - 48
Mycota NAm 8 16 - - 24
Vecto chua xac dinh 84 60 19 3 166
Téng 133 268 167 30 697

% 33 39 24

W NP NN WS

N
S

Co ché truyen virus nho vecto con tring
Cdc kiéu truyén i i
Virus thuc lan truyén nho vector cén trung theo 4 kiéu bao gom:
- Khéng bén viing (non-persistence)
- Bé&n bén viing (semi-persistence)
- Bén viing tuan hoan (circulative persistence)
- Bén vitng tai sinh (propagative persistence)
Bén kiéu truyén phan anh dic diém quan hé cua virus véi vecto va dugc trinh bay tom tit ¢ Bang 7-2
va Hinh 7-1.

Bang 1-4. Bon phwong thirc truyén virus thuc vat cia con tring méi giéi

Vi tri trong Thoi gian Thoi gian ton tai | Nhan léntrong | Truyén qua
¢on trung chich nap p kha nhiém con trung

Khong bén Voi Nhiéu giay khéng Téi da vai gid khéng khéng

vitng

Banbénviing  Rudt true Nhiéu phat khéng Vai ngay khéng khéng

Bén viing Xoang co thé Nhiéu gio Nhiéu gio  Nhicu ngay tsi vai khéng khéng

tuan hoan tuan

Bénviingtdi  Xoang co thé Nhiéu gio Nhiéu Lién tuc, thuongca  ¢c6 co

sinh ngay doi

Cdc thuat ngoy

- Thei gian chich ngp (acquisition feeding time): thoi gian con trung chich hut trén cay bénh va

nap du luong virus c6 thé truyén bénh.

- Thei gian chich truyén (innoculation feeding time): thoi gian con tring chich hat trén cay khoe

va truyén thanh céng virus vao cy khoe.

- Thei gian dn (latent period): thoi gian c6n trung dd nap du lwong virus nhung khong thé truyén

virus
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- Thei gian ton tgi kha nhiém (retention time): thoi gian con trung duy tri virus trong co thé va
truyén thanh cong virus sang cay khoe (= thoi gian virus ¢ thé ton tai trong co thé con tring).

Tuyén

nubc bot 5 Xoang co the

Bidu bi

Hinh 1-24. Gidi phg’iu chung cén tring chich hat va phan bé virus
Vi du 4 kiéu truyén
- Khong bén viing: rép dao truyén Papaya ringspot virus (PRSV) gay bénh dém hinh nhin du du
c6 thoi gian chich nap = 10 — 60 gidy, thoi gian ton tai kha nhidm t&i 60 phuit.
- Bé&n bén viing: ray xanh dudi den truyén Rice tunngo bacilliform virus (RTBV) gy bénh tungro
trén la co thoi gian chich nap = 30 phdt, thoi gian ton tai kha nhiém téi 4 ngay.
- Bén viing tuan hoan: bo phan truyén African cassava mosaic virus (ACMV) gy bénh kham 4
san ¢ thoi gian chich nap téi thiéu 3,5 gio, thoi ky an = 8 gio, thoi gian ton tai kha nhiém khoang
9 gio.
- Bén virng tai sinh: riy nau truyén Rice grassy stunt virus (RGSV) gay bénh lda co ¢ thoi gian
chich nap = 1 gio, thoi ky an = 3-28 ngay, thoi gian ton tai kha nhidém ca doi.

Hanh vi chich hat cuaa cén trung bé Hemiptera

Cac con triing chich hat bo Hemiptera (goi chung 1a hemipterans) cé cau tric phan miéng thich hop cho
qua trinh chich hat dich cay va dugc goi ngoi chich (stylets). Pbi véi nhom truyén virus theo kiéu
khéng bén viing va ban bén viing thi phan miéng ciing chinh 14 noi bam dinh cua virus. Ngoi chich cua
ching c6 ciu tric du dé xuyén qua vach té bao ma khéng lam ton thuong té bao. Hanh vi chich hdt cua
cac hemipterans twong tu nhau, nhung chi c6 aphid c6 kha ning truyén virus theo kiéu khdng bén viing
(xem phan co ché va tinh dic hiéu)

Khi bay, hemipterans khdng thé phan biét dugc dau 1a ky chi thich hop, noi ching c6 thé ht dich cay,
sinh san, phat trién thanh quan thé. Ngay khi ha canh trén mét cay (chd y hemipteran c6 xu tinh voéi
mau vang nén cay c6 l4 bién vang d& hap dan ching), viéc dau tién I1a hemipteran thyc hién cac cl chich
hat thim do (probing). Khi chich hut, chiing tiét 1 giot nudc bot dang keo dinh va nhanh chéng choc
ngoi vao té bao biéu bi dé thir thirc an. Cac ch chich hit thim do nay thudng néng (c6 nghia trén 16p té
bao biéu bi) va thuong kéo dai < 1 phat. Sau khi tham do trén té bao biéu bi, va thiy thirc an phu hop,
ching tiép tuc choc ngdi sau hon, thudng len 16i gitra cc té bao, cho tai tan dng ray caa mach phloem.
Qua trinh nay c6 thé mat nhiéu phdt ti nhiéu gio. Giot nudc bot dang keo dinh nay s& hinh thanh 1 1op
bao ngoi chich (style sheath) cua vecto Tuy nhién, khi choc ngoi vao t&i mach phloem chang lai bom
mét loai nude bot thir 2, dang nudc, chira nhiéu enzyme vao éng ray. Khi rat ngoi ra, loai nudc bot thir
2 nay s bit kin 16p bao ngoi chich.

Hanh vi chich hit ciia vecto cho thdy qua trinh chich hut tham do s& thich hop dé truyén cac virus thube
nhém khong bén viing hozc béan bén viing vi cac virus nay c6 mat & khap moi noi, ké ca 16p té bao biéu
bi. Trai lai chi khi ngoi chich cua vecto dat t6i mach phloem, ching méi c6 kha ning truyén céc virus
nhém bén vimng vi cac virus nay thuong gisi han & mach phloem.

— DAI . TRANG 42



Ky thuat chan doan vi-rat trén cay ca chua

Lan truyén virus theo kiéu khéng bén virng

Lan truyén virus thwc vat cua rép mudi (ho Aphididae)

Trong sb con tring, rép mudi (aphid) 12 nhom tién hoa nhét vé kha nang str dung thire an 1a thuc vat. Do
vay co thé xem rép mudi 1a nhom vecto quan trong nhét cia virus thuc vat. Rép muoi truyén khoang 50
% sb virus thuc vat truyén qua vecto con tring. Rép mudi cd mot sb loi thé dé tré thanh mot vecto hiéu
gua cua virus thyc vat:

Nhiéu loai rép mudi 1a da thyuc (polyphagous). Vi du rép dao (Myzus persicae) ¢ phd ky chu rat rong
t6i 50 ho thuc vat.

Chung c6 thé sinh san theo kiéu trinh sinh (parthenogenesis), do ¢6 mat d¢ quan thé c6 thé gia ting
nhanh chong.

C6 céu tao ngdi chich va hanh vi chich hiit thich hop vai lan truyén virus, dac biét dbi voi cac virus ton
tai & biéu bi (phan lon céc virus).

Truyén virus bang rép muéi theo kiéu khéng bén virng 7 ‘

Trong so cac virus truyen qua rép mudi thi phan lén dugc truyen theo kiéu khong ben virng (132/201 =
66 % so6 virus). Can chu y rang: Chi rép muoi mai c6 thé truyén duoc virus theo kiéu khéng bén virng.

Ddc diém truyén theo kiéu khéng bén virng

Thoi gian chich nap ngén, thuong chi can vai gidy. Cac nghién ctu cho thiy hiéu qua truyén virus
nhom khong bén viing cua rép mudi ty 1é thuan vai sb cu chich hit tham do & 16p té bao biéu bi va ngay
khi ching choc ngdi xudng phia dudi 16p té bao biéu bi téi cac té bao nhu mé hozc bé mach thi hiéu
qua truyén bénh s& suy giam nhanh chéng. Cac nghién ctru ciing cho thiy néu bo doi rép thi hidu qua
truyén virus ciing ting vi lam ting cac ¢t chich hat thim do.

Qua trinh chich nap va chich truyén dién ra tai t& bao biéu bi. Cac virus truyén theo kiéu nay thuong
khong dac hiéu mé va cé mat ¢ té bao biéu bi cua cay.

Virus chi ton tai ¢ tang cutile & phan ngdi ma ting nay s& b tach bo sau madi 1an 16t xac => virus s& mat
sau moi lan 16t xac => vecto trg nén sach virus => virus khéng thé truyén qua giao phoi cling nhu qua
thé hé sau.

Virus 6 thoi gian ton tai kha nhiém ngén, toi da vai gio. Nhin chung, kha nang truyén virus cua rép
giam ngay 1ap tic sau khi chich nap. Toc do mat kha néng truyen virus phu thuoc nhieu yeu to nhung
c6 I& chu yéu do virus chi ton tai & phan ngoi chich caa rép muogi.

Virus khong cé thoi gian 4n c6 nghia sau khi chich nap, rép c6 thé truyén ngay virus.

Vigc gidi phong virus tur vecto trong qué trinh chich truyén chua duoc hiéu 16 nhung vi virus ton tai &
phan ngoi nén 2 co ché di duoc dé xuat: “chi do hanh vi bom nudc bot”, (ii) két hop gitra “bom nudc
bot va ché (regurgitation) thirc an”.

Lan truyén virus theo kiéu BAN bén virng

Pac diém

Nhiéu nhém con tring khac nhau c6 kiéu truyén ban bén viing.

Tréi voi kiéu truyén khong bén viing, & kiéu truyén ban bén viing, qua trinh chich nap ciing nhu chich
truyén phan 16n xay ra & mach phloem. Diéu nay giai thich & kiéu truyén ban bén virng, thoi gian chich
nap dai hon (t6i nhiéu phat) va nhiéu virus truyén theo kiéu ban bén ving thuong kho truyén bang tiép
xtc co hoc.

Virus chi ton tai ¢ tang cutile phan rudt truéc (foregut) => tang nay sé& bi tach bo sau mdi lan 16t xac =>
giéng nhu & nhém khong bén viing, virus s& mat sau mdi 1an 16t xac => vecto trg nén sach virus =>
virus khong thé truyén qua giao phdi ciing nhu qua thé hé sau.

Virus c6 thoi gian ton tai kha nhiém dai hon so vai nhém khong bén viing, c6 thé toi vai ngay.

Virus khong cd thoi gian an c6 nghia sau khi chich nap, vecto co thé truyén ngay virus.
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Viéc giai phong virus tir vecto trong qué trinh chich truyén chua duoc hiéu & nhung c6 1& do hanh vi
chd thirc an (regurgitation) vi virus ton tai & rudt trudc.

Lan truyén virus theo kiéu BEN VIPNG TUAN HOAN

Céc virus truyén theo kiéu bén vitng tuan hoan gom céc virus thudc ho Luteoviridae, Geminiviridae va
Nanoviridae. T4t ca cac virus nay déu c6 phan tir dang hinh cau da dién dbi xting. Cac virus ho
Luteoviridae va Nanoviridae chi truyén bang rép muoi con cac virus ho Geminiviridae thi phan 16n
dugc truyén nho bo phan nhu cac begomovirus hodc bang ray nhu cac topocuvirus va mastrevirus.
Ddc diém

Quaé trinh chich nap cung nhu chich truyen phan I6n xdy ra & mach phloem => thoi gian chich nap va
chich truyén khé lau va phan 16n virus c6 kiéu truyén nay thi rat kho hogc khong thé truyén duoc bang
tiép xtc co hoc vi virus thuong chi gidi han & mach phloem.

Virus ton tai trong xoang co thé nhung nhin chung khong ton tai & co quan sinh san. Diéu nay dan téi:
(i) Virus s& khong bi mét sau mdi lan vecto 16t XAc.

(i) Virus nhin chung khéng truyén qua giao phéi ciing nhu qua thé hé sau.

Tuyén luan chuyén cua virus: cay bénh => ngoi chich => rudt trudc => rudt gitra, rudt sau => xoang co
thé => tuyen nudc bot => cdy. Nhu vay trong co thé con trung, virus nhom beén viing tuan hoan phai
vurot qua it nhat 2 rao can:

(i) Tir rudt vao xoang co thé

(ii) Tir xoang co thé vao tuyén nuéc bot

Virus cd thoi gian ton tai kha nhiém dai, thuong nhiéu ngay téi nhiéu tuan.

Virus c6 thoi gian an kha dai vi phai vuot qua nhiéu rao can té bao.

Viéc giai phong virus tir vecto trong qua trinh chich truyén 1a do hanh vi bom nuéc bot mang virus vao
phloem cua céy.

Truyén theo kiéu bén virng tai sinh

Tat ca cac virus thyc vat c6 vo boc déu truyén theo kiéu bén vimng tai sinh. Céc virus thuc vét c6 vo boc
chi thugc 2 ho la Bunyaviridae (déu truyen bang bo tri) va Rhabdoviridae (phan 16n truyén bang ray).
M6t s6 virus ¢ vo boc co ¥ nghia kinh té 1a:

- Virus héo dém ca chua (TSWV, Tomato spotted wilt virus, ho Buniaviridae) gay bénh trén nhiéu
cay trdng va phan bé khap thé gisi, truyén bang bo tri.
- Virus vang lui lta (RYSV, Rice yellow stunt virus, ho Rhabdoviridae), truyén bang ray xanh
duoi den.
Céc virus thyc vat khdng c6 vo boc ma truyén theo phuong thirc bén vimg ti sinh déu truyén qua ry.
Caéc virus nay thuoc 2 ho la Reoviridae, Tymoviridae va céc virus thugc chi Tenuivirus. Mot so virus
thudc nhoém nay 1a cac virus co y nghia ¢ Viét Nam nhu:
- Virus lun soc den phuong Nam (SRBSDV, ho Reoviridae), truyén bang ray lung tring, ray nau
nho.
- Virus lun xo4n 14 (RRSV, ho Reoviridae), truyén bang ray nau.
- Virus lta c6 (RGSV, chi Tenuivirus), truyén bang ray nau.

Pic diém
Nhin chung virus nhém nay c6 nhiéu dic diém chung véi virus nhém bén viing tuan hoan.

Qua trinh chich nap ciing nhu chich truyen phan I6n xay ra & mach phloem => thoi gian chich nap va
chich truyén rat 1au va céc virus ¢ kiéu truyén nay thi rat kho hodc khong thé truyén duogc bang tiép
Xtc co hoc vi virus thuong chi gigi han & mach phloem.
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Virus ton tai trong xoang co thé va nhiéu truong hop & ca co quan sinh san. Diéu nay dan téi:
(i) Virus s& khong bi mat sau mdi lan con trang 1ot Xac.
(i) Virus nhin chung c6 truyén qua giao phéi ciing nhu qua thé hé sau.

Tuyén luan chuyén cua virus: cay bénh => ngoi chich => rudt truéc => rudt giita, rudt sau => xoang co
thé => tuyén nudc bot/co quan sinh san => cay. Nhu vay trong co thé con trung, virus nhom bén viing
tai sinh phai vuot qua it nhat 3 rao can:

(i) Tir rudt vao xoang co thé

(ii) T xoang co thé vao tuyén nudc bot

(iii) Tir xoang co thé vao co quan sinh san nhu budng tring.

Virus nhén 1én trong co thé con trung. Diéu nay d?lr] t6i virus c6 nhiéu diac diém chung véi céc virus
dong vat vé dac tinh xdm nhap té bao, sinh san va lap rap phan ti.

Virus c6 thoi gian ton tai kha nhidm dai, thuong ca doi.

Virus c6 thoi gian an khé dai vi can thoi gian cho virus nhan 1én trong con tring.

Viéc giai phdng virus tir vecto trong qua trinh chich truyén do hanh vi bom nuéc bot dua virus vao
phloem.

1.8. CHAN DOAN BENH VIRUS THUC VAT

Gi¢i thiéu
Chan doan 1a x4c dinh chinh xac tdc nhan gay bénh. Nhiéu phuong phap di duoc sir dung dé chan doan
virus thuc vat dua vao:

- bac trung sinh hoc: Triéu ching, cay chi thi

- Dic trung hinh thai: Kinh hién vi dién ti, thé vai

- Dic trung phan tir (muc protein): Khuyéch tan trong gel, ELISA, dot blot mién dich

- bac trung phan tir (mac acid nucleic): PCR, RT-PCR, dot blot (lai DNA), dsRNA, giai trinh tu
Hién nay, ky thuat chin doan bénh virus phd bién nhat, don gian va twong ddi ré 1a ky thuat ELISA.
Ngoai ra, cung vai su phat trién caa cong nghé sinh hoc thi cac k¥ thuét lién quan dén PCR, RT-PCR va
giai trinh tu ciing dang tro nén théng dung.

Chan doan dwa vao trigu chirng
Hién nhién, chan doan bang triéu ching phu thudc 1on vao kinh nghiém ciia nguoi nghién cuu.
- Uu diém: la ky thuat chan doan nhanh chong, ré nhét va trong nhiéu truong hop kha chinh xac.
- Nhwoe diém: nhin chung, chan doan dwa vao triéu ching bénh virus rt khd va trong nhiéu truong
hop 1a khdng thé vi mot s 1y do sau:
Muc do bién dong triéu ching qué 16n, phu thudc nhidu vao didu kién ngoai canh va trang thai sinh ly
cua cay.
MGt virus c6 thé tao rat nhiéu triéu chiing khac nhau trén cing mot cay, trén cac gidng cay khac nhau.
Nhiéu virus khéc nhau, tham chi thudc cac don vi phan loai khac nhau c6 thé tao triéu chung giéng
nhau.

Trén mot cay c6 thé nhidm 2 hay nhiéu virus khac nhau. Tuong tac cua cac virus c6 thé rat phuc tap.
Chéan doan dwa vao cay chi thi

Cay chi thi Ia cac cay tao ra cac tri¢u chimg kha ddc trung cho 1 virus. Day 1a ky thuét chéan doan dugc
thuc hién nhiéu trudc giai doan phét trién caa cong nghé sinh hoc.
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Nhiéu cay chi thj théng dung cho virus thuc vat thudc cac chi Chenopodium, Nicotiana, Cucumis,
Phaseolus, Solanum, Vicia, Vigna va Brassica. Cac cay chi thi c6 thé tao vét bénh cuc bo hay nhiem
bénh hé thong (Hinh 8-1).

Mot s6 céy chi thi nhu rau mudi (Chenopodium amaranticolor, C. quinoa), thudc 14 canh (N.
benthamiana) phan tng vai rat nhiéu virus khac nhau.

- Uu diém. Vi 1a mot thir nghiém sinh hoc nén phan ung trén cay chi thi cho phép xac dinh chinh
Xxé&c ban chét virus cua tac nhan gay bénh. Trong nhiéu trudng hop, sir dung cy chi thi thich hop
cho phép phén biét dugc cac chuang cua virus.

- Nhuwoe diém. Pt (tn cong lao dong, doi hoi phuong tién chim séc nhu nha ludi, nha kinh
chuan).

Nhiéu truong hop khong thé phéan biét duoc mac loai. Mot s6 cay chi thi nhu thudc 14 phan Gng voi rat
nhiéu virus.

Tén thoi gian: dé phan tng cd thé danh gia duoc thuong mat nhidu ngay, nhiéu tuan, tham chi nhiéu
thang.

/ . o
e / S0
RELTTITIR 8

Hinh 1-25 éy nhiém nhan tao trén cay chi thi thudc 14 va rau rpuéi (anh trai, gira). Triéu chirng
dom chét hoai do Citrus psorosis virus (CPsV) trén cay rau muei C. amaranticolor
(http://www.DPWeb.net)

Ki thuat hién vi dién te
Quan sat mau virus dudi kinh hién vi dién tir EM (Electron microscope) la mét ki thuat quan trong
trong phat hién va chan doan virus. C6 2 loai kinh hién vi dién tir chinh dwoc sir dung 1 kinh hién vi
xuyén TEM (Transmission EM) va kinh hién vi quét SEM (Scanning EM). Kinh hién vi dién tir str
dung song dién tir (co budce song > song anh sang 100.000x) dé khuyéch dai hinh anh nén cé thé phong
dai hinh anh tdi da 2.000.000x
Mau virus quan st c6 thé tir phan ti virus da tinh chiét hoic truc tiép trong mé (dung k§ thuat 14t cit
siéu mong)

- Uu: Phét hién truc tiép virus trong md; Cho phép du doan t6i chi

- Nhwoc: dat, phuc tap

Ki thuat chan doan dwa vao thé vui
Loai thé vui )
Thé vui (inclusion body) la su két tu cua:
- Céc phan tir virus (tt ca cac nhom virus),
- Céc protein vo virus (vi du tymovirus),
- Céc protein khéng phai protein vo virus (vi du tenuivirus, potyvirus),
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- Cé&c ciu tur té bao bj bién ddi do sy nhidm bénh (vi du chloroplasts cua té bao cay bi nhidm
tymovirus).
Vi tri hinh thanh thé vui trong té bao
- Trong té bao chét (vi du thé vai hinh try cta potyvirus)
- Trong nhan (vi du thé vUi trong nhan caa geminivirus)
- Trong ca té bao chat va nhan (vi du thé vui tinh thé caa potyvirus)
- Trong khong bao va té bao chat (vi du thé vUi tinh thé caa cucumovirus).

Vi du mét sé loai thé vui

Thé vui trong té bao chat cta potyvirus.

Pugc cAu tao tir cac phan tir protein Cl (cytoplasm inclusion). phan tir protein xap xép thanh cac phién
protein. Céc phién nay lai l3p rép thanh cac dang nhu dang vong banh xe, dang cuén, dang phién. Hinh
thai thé vui dic trung cho cac potyvirus va co gia tri chan doan (Hinh 8-2).

Hinh 1-26 So dd (trai) va anh chup hién vi dién tir
Thé vui cia TMV

Cac phan tir virus hinh gay xép thanh hang. Céc hang lai chong 16p 1én nhau thanh phién tinh thé hinh
luc gi4c. Thé vui cua TMV hinh thanh trong té b4o chat va khéng bao.

Uu diém ctia chan doan bang thé vui. o ‘ 7
Mot trong cac uu diém caa thé vui 1a rat don gian va co thé chan doan bang kinh hién vi quang hoc. Qui
trinh kiém tra thé vui virus co6 thé tom tat nhu sau (Hinh 8-3):

Tuéc 1 manh biéu bi hodc cit mot manh md mong.
Lam trong md bang dung dich Triton X-100 5 % trong khoang 10-15 phit.

Nhuom thé vii bang thudc nhuom (10-15 phat). Mot sé thude nhuém phé bién 1a (i) Calcomine orange
/ 2-methoxyethanol, (ii) Brilliant green / 2- methoxyethanol va (iii) Azure A / 2-methoxyethanol + 0.2
M Na2HPOA4.

Xt Iy md bang dung dich rira (70 % 2-methoxyethyl acetate + 30% ethanol).

Kiém tra dudi kinh hién vi quang hoc
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Hinh 1-27 Dung cu va vat liéu dung dé kiém tra thé viii virus thuc vat bing kinh hién vi quang
hoc (http://plantpath.ifas.ufl.edu/pdc/Inclusionpage/Florvirus.html)

Ki thuat PCR va RT-PCR

Gid&i thiéu va nguyén ly

PCR la mét trong cac phat minh quan trong nhét cua thé ky 20 trong sinh hoc phan tir. PCR 1a mot ki
thuat don gian nhung dugc st dung trong hau hét cac nghién cieu CNSH. C6 vo s6 tai liéu tiéng Viét va
tiéng Anh vé ki thuat PCR. Dudi day 1a tom tat k§ thuat.

Tuy thugc khudn 1a DNA hay RNA ma c6 tén phan tng la PCR hay RT-PCR:
Khuon la DNA => PCR (polymerase chain reaction).

Khudn la RNA => RT-PCR (Reverse transcription — PCR).

Céc budc co ban trong 1 phan tng PCR gdm 3 buéc :

Bién tinh. H3n hop phan tmg duoc dit ¢ nhiét d6 cao (92 — 94 °C) trong thoi gian ngan (khoang 20 — 60
gidy). O nhiét do nay, khudén DNA dang soi kép tach thanh sgi don.

Gdan méi. H3n hop phan tmg dwoc dat & nhiét do gan moi (Ta, annealing temperature) trong thoi gian
ngan. Ta dugc tinh toan tly thudc dac diém moi, thuong trong khoang 40 — 60 ©C). O nhiét do nay, moi
gan vao khuén sgi don & vi tri dac hiéu.

Téng hop san pham PCR. HAn hop phan tmg dugce ting téi nhiét d6 tdi wu cho phan tng tong hop chudi
(72 hodc 68 °C tlly DNA polymerase chiu nhiét).

Trong truong hop RT-PCR, trudc khi thuc hign PCR, can phai ¢ thém mot budc chuyen khudn RNA
thanh cDNA bang enzyme phién ma nguoc (reverse transcriptase). Hai bugc RT va PCR ¢6 thé duoc
thuc hién riéng ré& hay trong cung moét tube phan (ng.

Céc budc trong chan doan virus thuc vat bing PCR/RT-PCR :
Thiét ké moi (primer).

Chiét acid nucleic tong s6 (DNA hogc RNA) tir mo céy diing céc ky thuat chiét thong thuong (ré) hodc
kit chiét thwong mai (dat).

Chay PCR hoac RT-PCR trén may PCR

Kiém tra va danh gia két qua bang dién di agarose.
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Thiét ké va Ira chon mai (primer) ’
Moi la mét chuoi oligonucleotide soi don ngan (kich thude thuong tir 18 — 24 nucleotides). C6 hai loai
moi dugc str dung cho chan doan bénh céy:
Mbi chung (universal/degenerate primers): duqcrthié't ké trén cac vuing bao thi cao, ¢ kha ning phat
hién cac d6i twong khac han nhau (thuong cac doi tugng ctia mot chi, mot ho).
Mbi dac hiéu (specific primers): dugc thiét ké trén cac viing c6 thé phan biét duoc loai, tham chi dudi
loai nhu chung/noi/type sinh hoc.
C6 dugc cac mdi tot 1a budc quan trong nhat trong chan doén bénh cdy. C6 2 cach dé c6 thé nhan duoc
cac moi tot.

—  Tham khao va lya chon tir c4c nghién ctru da duoc cong bé.

— Ty thiét ké moi.
Tw thié’t’ ké,méi N N i o
beé tu thiét ké moi dua trén c§1c chudi gen san c6 trén Genbank, ngubi ta can stir dung mot phan mém cé
kha nang can trinh ty da chudi (multiple sequence alignment), chang han ClustalX, Bioedit. Ngay sau
khi cac chuoi DNA dé dugc can trinh ty, chung ta co the thict ke cac moi chung hay moi déc hi¢u tuy
theo yéu cau.

Céc chu y khi thiét ké moi:

b dai méi. Nén ném}rong khoang 18-22 nucleotides. Do dai nay du dai dé dam bao tinh dic hiéu va
du ngan dé moi gan dé dang vao khudn.

Nhigt dg tach chudi (Tm = melting temperature). Tm la nhi¢t d6 ma tai do 1/2 s6 soi DNA kép tach
thanh soi don. Tm ctia mdi nén nam trong khoang 52-58 °C.

Nhi¢r dg gdn mo~| (Ta = annealing temperature). Ta dugc tinh dya trén Tm. Ta qua cao lam moi kho N
gan vao khudn dan téi ndng suat PCR thap. Ta qua thap 1am moi de gan khong déc hiéu vao khuon dan
tai tao cac san pham khong dac hiéu. Ta cta 2 moi xudi va nguoc dong nén twong duong. Co nhiéu
cach tinh Ta, dudi day 1a mot cong thuc:

Ta=0.3 X Tw(Mdi) + 0.7 Ty (san pham) — 14.9

Ham Iwong GC. S6 céc gbc G va C nén nam trong khoang 40-60%.

Chudi GC déu 3’. Du tin cing 3 “nén 1a G hogc C hojc GC hogc CG. Dau 3’ khong nén c6 nhiéu hon
3 goc lién tuc G/C.

Cﬁ'u trac thee ’cd'p.’Céu tric thir cap ¢6 the hinh thanh trong cting mot moi hoac giira 2 moi. Moi WChl'l’a
cau trlc thir cap Xau thuong dan tdi ndng suat PCR bi giam, tham chi khong cd san | pham. Tinh 6n dinh

ctia ciu truc tha Cap dugc do bang AG (1a nang luong can dé phé v ciu trac tha cap, duoc tinh tir cac
phan mém thiét ké mdi). Cac loai cau tric thi cap la:

Hairpins. La cau trc thir cap hinh thanh trong noi bo moi. Gia tri AG cua céc hairpin dau 3’ khong nén
<-2 kcal/mol va cua cac hairpin ¢ gitra khong nén <-3 kcal/mol.

GTET
r
L TGCAGCAT

Tw moi (Self Dimer). La c4u tric hinh thanh giud cac phéan tir ciia cung loai moi. Gi tri AG cua céc
hairpin dau 3° khong nén <-5 kcal/mol va cta cac hairpin ¢ gitra khdng nén <-6 kcal/mol.

Tu mbi chéo (Cross Dimer). La cAu triic hinh thanh giua céc phan tir ciia 2 moi khac nhau (cap moi
trong phan ung PCR). Gia tri AG ctia cac hairpin dau 3’ khong nén <-5 kcal/mol va cta cac hairpin ¢
gitra khdng nén <-6 kcal/mol.

5 TGTGATGCAGCATCACGCACAC 3

3 CTACGTCGACTCTGATAGCTACG &
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Céc chudi Igp. Moi khong nén chira nhiéu chudi Iap kép (vi du TATATATA) hoac chudi lp don (vi du
TTTT) vi c6 thé gay ra hién tuong bat cap nham (mlsprlme) Trong mot moi, chi nén co t6i da 4 chudi
lap. Cac chudi lap ciing khong nén xuat hién nhiéu lan trong 1 moi.

Dé én dinh dau~3 . Tan cung dau 3” (khoang 5 nucleotides) khdng nén chira toan g6c G hogc C vi c6
giatri AG cao de dan téi bat cap khong dac hi¢u vao khudn. Trai lai néu dau 3’ chira qué nhicu goc T
hoac A s€ khd bat cap.

Viing thiét ké méi ciia khudn. Vung thiét ké méi cia khudn khong nén chira qué nhiéu cau trac tha
cap. Néu cac cau truc tht cap nay 6n dinh & nhiét @6 gan moi thi moi sé khong thé bat cap duoc.

Thiét ké mdi chung (degenerate primer)

MJi chung Ia mot moi dugc thiét ké trén viing bao thu. Néu viing bao thu 1a dong nhét thi mdi chung s&
chi la mot chuoi moi duy nhat. Néu vung bao thu chira céc vi tri sai khac thi moi chung thuc chat 1a mot
hon hop cac moi, moi moi twong ng vai mat sai khac nucleotide.

Trong thiét ké moi chung, ngudi ta sir dung cic ma suy bién tai céc vi tri sai khéc, vi du R 1a A hoic G
(s6 suy bién=2); Y1aChoac T (30 suy bién bang 2); N la A hoac T hoac G hoac C (50 suy bién bang
4). S6 sai khac nucleotide tai mai vi tri cua moi duoc goi la cac sb suy bién. Tong sb méi trong hdn hop
s& bang tich cua tat ca cac sb suy bién tai mdi vi tri. Bé 1am giam s6 lwong mai trong hdn hop, ngudi ta
thuong sir dung mot nucleotide dic biét 1a inosine. Inosine c6 thé ghép cap vai bat ky nucleotide nao
trong sé 4 nucleotide A, T, G, C (Bang 8-1).

Bang 1-5 M4 suy bién trong thiét ké méi chung
Vit tit Nucleotide twong S6 suy bién

A hoic G

Choac T

A hoic C

GhoacT

AhoiacT

C hoac G

Choiac G hoac T

A hodc G hoac T

Ahoac C hoac T

A hoic C hoac G

A hoic C hoac G hoac T

Inosine

" Z<IUW®O®ESARZI<D
P B W W W WD DNDDNDDNDDNDDND

Vi du méi chung

M6t vi du mdi chung 1a mdi CIFor dugc thiét ké trén ving bao thi ciia gen Cl cua cac potyvirus. Moi
nay c6 trinh ty 1a: 5’-GGiVVIiGTiGGIWSIGGIAARTCIAC-3’. Mbi CIFor ¢ kha ning phat hién hau
hét cac virus thugc chi Potyvirus. Hinh dudi minh hoa vi tri méi trén bo gen virus, trinh tw mdi ciing
nhu trinh ty chudi gen CI ciia mét sb virus dai dién tai vi tri mdi. Moi nay da sir dung inosine tai cac vi
tri ¢6 s6 suy bién bang 4, do vay da giam s6 luong moi don trong hon hop moi tir 524288 xuong con 54
moi.

5° UTR 3’ UTR
—| P1 | HcPro | P3 |6Kll cl |6K2| VPg| Nla| NIb | cp }—F’O'YA
—
ClFor
Virus Trinh tw nucleotide
Mdi CIFor (5’ — 3°) GGi |VWi |GTi |GGi |WSi |GGi |AAR | TCi | AC
Zucchint yellow mosaic GGA | GCA | GTG | GGT | TCT | GGA | AAA | TCA | AC
Dasheen mosaic virus GGT | GCT | GTC |GGG | TCT | GGT | AAG | TCG | AC
Potato virus A GGA | GCA | GTT | GGT | TCT | GGC | AAA | TCA | AC
Clover yellow vein virus GGG | GCT | GTT | GGA | TCA | GGA | AAA | TCG | AC
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Lily mottle virus GGT | GCT |GTT |GGA | TCT | GGA | AAG | TCG | AC
Papaya ringspot virus GGA | GCT | GTT | GGT | AGT | GGT | AAA | TCA | AC
Lettuce mosaic virus GGT | GGT | GTC | GGC | TCC | GGC | AAG | TCT | AC
Potato virus Y GGA | GCT |GTT |GGG |TCT | GGA |AAG | TCA | AC
Maize dwarf mosaic virus GGA | GCA | GTC | GGT | TCG | GGA | AAA | TCA | AC
Sugarcane mosaic virus GGA | GCT | GTT | GGA |TCA | GGA | AAA | TGC | AC
Johnsongrass mosaic virus GGC | AAC | GTA | GGA | TCT | GGG | AAA | TCA | AC
Cocksfoot streak virus GGA | CCG | GTC | GGT | TCC | GGT | AAA | TCG | TC
S0 suy bien 33 22 2

Tong s moi trong hoNhop | 5,3 5y 5y 5 =54

moi (dung inosine)

Tong s6 méi trong hon hop

mdi (néu khong dung AX2X2XAXAXAX2X2XAXAX2X4 = 524288

inosine)

Chan doan dwa vao RNA soi kép

Nhiéu virus thuc vat c6 bd gen RNA. Cac virus RNA soi kép thuong c6 bd gen phan doan, trong d6 sd
lwong va kich thude cac phan doan c6 thé cd gia tri chan doan vi dic trung cho chi (vi du nhu cac
reovirus). CAc virus c6 bo gen RNA soi don ciing c6 thé chan doan bang k§ thuat nay vi ching hinh
thanh céc phan tir dsSRNA la dang trung gian trong qua trinh tai ban. Ngoai ra, nhiéu virus hinh thanh
cac phan tir phu genome (subgenome) va cac phan tur nay ciing tao cac phan tir dsSRNA c6 kich thudc
dac trung.

Vé mit ki thuat, chan doan dsRNA ciia mau virus dugc thuc hién qua cac budc sau:
Chiét RNA hoic acid nucleic tong sb tir mé cay

Tinh chiét dsRNA bing cach cho dich RNA hoic acid nucleic tong s6 vao cot chia bot cellulose (loai
CF11, Whatman) véi diéu kién ndng do ethanol = 16.5%. O ndng do ethanol nay, chi cac phan tir
dsRNA lién két vao hat cellulose. Tiép theo, c4c loai acid nucleic khac (ssRNA, DNA) bi loai bo khoi
cot bang rira voi dém chira ethanol 16.5 %. Cubi cung, dsRNA duoc giai hip thu bang dém khong chira
ethanol.

Phan tich két qua bang dién di polyacrylamid hoic agarose

Ky thuat nay pho bién trong nhirg ndm 1990 nham chan doan nhiéu virus, d3c biét cac virus trén cay
c6 mui nhu CTV. Hién nay, do ky thuét qua ton céng suc nén hau nhu khong dugc su dung, ngoai trir
dé phét hién va xac dinh céc virus méi (Hinh 8-4).

M | 2

S

52134
45kb
Sh
3.0kb
1.5kb

S7
S89
SI0

Hinh 1-28 Phat hién by gen dsRNA ciia virus lun soc den phwong Nam (Zhou et al., 2008)

Chan doan dwa vao huyét thanh hoc

Cac khai niém

Co s& ctia phurong phap huyét thanh hoc 12 dya vao sy tuong tac dac hiéu giira khang nguyén va khang
thé dac hiéu voi khang nguyén do
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a. Khang nguyén (antigen)

Khang nguyén thuong 1a cac dai phan tu chira protein hoac polysaccharide. Khang nguyén phai co hai
dic tinh quan trong: (1) hoat tinh sinh mién dich tac kha nang kich thich dong vat mau nong hinh
thanh khang thé dac hiéu va (2) tinh dac higu tac kha ning lién két véi khang thé dac hiéu twong ung.
Mot s chat c6 trong luong phan tir thap nhu cac amino acid, mot s6 loai polysaccharide... khong cé
hoat tinh sinh mién dich nhung lai c6 kha nang lién két véi khang thé dac hiéu véi khang nguyén cé
chtra céc chat nay. Cac chat dé duoc goi la ban khang nguyén (hapten).

b. Nhém quyét dinh khang nguyén (epitope)

Trén be mit khang nguyén c6 cac ving dac biét c6 chie ning cam (ing hinh thanh khang thé va Ia vi tri
lién ket khang thé. Cac ving nay dugc goi la cdc nhom quyér dinh khang nguyén (epitope).

Mot nhém quyét dinh khang nguyén chi kich thich hé mién dich cua dong vat mau néng hinh thanh mot
dong phan tu khang thé. Khang nguyén chira mot nhém quyét dinh khang nguyén goi 1a khang nguyén
don gia, chira nhidu nhom quyét dinh khang nguyén goi 1a khang nguyén da gia. Cac epitope c6 thé
duogc chia thanh:

Epitope trinh tu: chi phu thudc trinh tu amino acid.
Epitope hinh théi: phu thudc vao ca ciu tric khong gian.
Epitope lién tuc: 1a mot chudi amino acid lién tyc.

Epitope khong lién tuc: 1a cac amino acid khdng lién nhau (trén chudi cip 1) nhung do sy gap cua
protein nén xap xép gan nhau dan téi cling nhau tao thanh 1 epitope.

¢. Khang nguyén cua virus

D4i vai virus, nhin chung bat ky mét protein nao cua virus ciing ¢6 thé dugc sir dung lam khang
nguy@n. Tuy nhién, loai khdng nguy@n phd bién nhat 1a protein vo virus. Khang nguy@n voé protein virus
c6 thé duoc tao ra bang: (i) tinh chiét phan tir virus tir cdy nhidm bénh hoic (i) biéu hién vo protein
trong té bao vi khuan dung cong nghé sinh hoc.

d. Khang thé (antibody)

Sw hinh thanh khang thé: Hé théng mién dich cia co thé dong vat mau néng bao gom cac co quan cd
tham quyén mién dich va céc té bao c6 tham quyén mién dich. Cac co quan c6 thim quyén mién dich
(tuyen uc, lach, tuy...) 1a noi san sinh, duy tri, bi¢t hod va didu khlen su hoat dong cua cac té bao co
tham quyén mién dich. Céc té bao c6 tham quyén mlen dich (cha yeu gom 2 loai la lympho bao B va
lympho bao T) tham gia vao qua trinh dap ung mién dich cia co thé nham chdng lai cac tac nhan la
xam nhap. C6 2 kiéu dap ung mién dich:

Kiéu dap ang mién dich dich thé: Khi khang nguyén xam nhap vio co thé, bi dai thuc bao vay bat, xu
ly va trinh dién cho lympho bao B. Lympho bao B duoc biét hoa thanh t€ bao plasma san xuat ra khang
thé dich thé. Khang thé dich thé ton tai trong dich co thé (huyét twong) va s€ két hop dac hiéu vai khang
nguyén.

Kiéu dap tng mién dich té bao: Khi khang nguyén xam nhap vao co thé, bi dai thuc bao vay bit, xi ly
va trinh di¢n cho lympho bao T. Lympho bao T dugc bi¢t hoa thanh lympho bao T man cam khang
nguyén va chinh ban than ching la khang the t€ bao. Khang thé t€ bao ton tai trén bé mét te bao va ciing
két hop dac hiéu vai khang nguyén.

Nhu vy, theo nghia rong, khang thé Ia bt ky phan ti nao c6 kha ning lién két dic higu véi khang
nguyén. Tuy nhién, khang thé str dung trong chan dodn bang ky thuat huyét thanh hoc chinh la cac
khang thé dich thé

Khang thé dich thé 1a cac globulin mién dich (Immunoglobulin, 1g). C6 5 I6p Ig 1a 19G, IgM, IgA, IgD
va IgE nhung trong chan doan huyet thanh hoc, thuong chi s dung 19G.
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Céu tao ctia 19G (Hinh 8-5) gom 4 phan tir polypeptid (2 chudi ning, 2 chudi nhe) lién két voi nhau
bang cac cau noi disulfide. Phéan tur 19G c6 3 vung chirc nang chinh (c6 thé tdch dugc bang mot protease
14 papain)

Hai manh Fab (antigen binding fragment) giéng nhau vé cu triic va mang tinh chét khang thé do chira
vi tri lién két voi khang nguyen Cac manh Fab, khi duoc tach ra bang papain, s& van git nguyén hoat
tinh khang thé nhung khong thé tao ra phan tmg két tua hoic phan tmg ngung két.

Mot manh Fe (cristallizable fragment) khéng cé hoat tinh khang thé nhung chira nhém quyét dinh
khang nguyén caa phan tir I9G. Do vay khi tiém phan tir IgG nguyén ven hozc chi can manh Fc tir 1
loi (chang han tho) sang 1 loai khac (chang han dé) thi loai tht 2 s& van tao ra khang thé dac hiéu
khang thé cua loai tha nhat (anti-antibody). Pay 1a co sé cho céc kiéu ELISA gian tiép.

Chudtohe Vung bi¢n dong

Chudi nang

Vi trf cat bang men papain

Vi trf cat bang men pepsin

NN N
CH2 : Cy3 bauC
- NN NN\
Ving siéu bién ]
Fc

Pau N

|
|
|
|
1
i
i
I
]
I

—— e _Fab P————,
~————Flabl,—

Hinh 1-29 Céu triic khang thé (Hull, 2002)
e. Khang thé don dong va khang thé da dong

Khang thé don dong (Monoclonal antibody, MAb):
La khang thé duoc hinh thanh chi tir mét dong lympho bao B.
Nhan biét va lién két véi chi 1 epitope.
San xuét phic tap.

Khang thé da dong (Polyclonal antibody, PAb):
La mot hdn hop ciia cac khang thé don dong.

San xuét don gian. Viéc san xuat bao gom tiém khang nguyén (phan tir virus, protein virus, protein vi
khuan, nam...) vao dong vat méu néng (nhu tho, dé, chugt...) va thu khang huyét thanh. Khang huyet
thanh s& chira mot hon hop nhiéu dong khang thé, méi dong dic hiéu cho 1 epitope.

Ky thuat chan doan Ouchterlony

Ky thuat Ouchterlony con dugc goi 1a k thuat “Khuéch tan mién dich kép trong gel”. Day 1a mét trong
céc ky thuat huyét thanh hoc duoc st dung pho bién trude khi &p dung ky thuat ELISA. Nguyeén 1y cia
k¥ thuat rit don gian: ngudi ta ché tao cac dia gel véi cac gleng gel. O giéng giita 1a khang huyet thanh
chira khang thé virus. Cac giéng xung quanh s& nho cac mau can kiém tra. Virus va IgG sé& khuéch tan
ra xung quanh giéng. Néu khang thé va virus 1a dong dang cua nhau thi chiing s& két hop tao thanh mot
vach mo (Hinh 8-6).
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Hinh 1-30 Ky thuat Outerlony chan doean virus. Cac miu A, C, E, F la cac miu dwong

Ky thuat chan doén bang ELISA

ELISA (Enzyme Linked Immunosorbent Assay) 1a mot ki thuat chan doan quan trong va phd bién nhat
hién nay so véi cac ki thuat huyét thanh hoc khéc. Trong bénh cay, ELISA duoc sir dung chu yéu dé
chan doan virus va mot s6 vi khuan. Mot trong s6 céc hang ndi tiéng c6 ban céc kit ELISA chan doan
bénh cay la Agdia (http://www.agdia.com/).

Vit liéu chinh cho ELISA

— Bdn ELISA: bang nhua (polystyrene), 96 giéng, lién két khong dic hiéu céc loai protein
—  Cé&c loai dung dich @ém: Bém nghién mau, dém pha khang thé, dém rira, dém pha chat nén (co
chat).
— Khang thé cac logi
—  Chadt nén: nhiéu loai, tily thuoc enzyme, phd bién nhat 1a NPP (nitrophenyl phosphate)
—  Enzyme: nhiéu loai, cin co chét tuong (ng, phd bién nhat 14 alkaline phosphatase (co chét trong
tng 1a NPP)
— My doc ELISA: 1a mét loai thiét bi so mau vi phién nham lugng hda mau phan tng.
—  Dung cu nghién, chiét mdu cay: chay, cdi su...
Céc k¥ thuat ELISA
C6 rét nhieu ky thuat ELISA khéac nhau. Dya vao quan hé ciia khéng thé lién két enzyme vsi khang
nguyén, ELISA c6 thé dugc chia lam 2 nhdém (Hinh 8-7) la:

—  Nhom truc tiép (direct ELISA): Khang thé lién két enzyme 1a khang thé phat hién khang nguyén
(vi du cac k§ thuat I, VIII va IX trong so do).
— Nhém gian tiép (indirect ELISA): Khang thé lién két enzyme khong phai 1a khang thé phét hién
khang nguyén (vi du cac k¥ thuat IL, IIL, IV, V, VI, VII trong so dd).
ELISA ciing gdm rat nhiéu kiéu khac nhau. Hai kiéu dang duoc st dung la:

—  Kep kép khang thé (double antibody sandwich = DAS): tat ca c4c k§ thuat ngoai trir ky thuat |1
trong so do.
— By khang nguyén trudéc (plate-trapped antigen = PTA): nhu k§ thuat II trong so do.
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:

Hinh 1-31 Cac ky thuat ELISA khéac nhau
Qui trinh thir 2 kiéu phan tmg ELISA dai dién cho mdi nhém

a. Ky thugt ELISA tryc tiép kiéu kep kép khang thé (DAS-ELISA)

Cé dinh IgG ddc hiéu virus vao ban ELISA: IgG dugc hoa trong dung dich dém phu (thuong la
dém carbonate) va duoc cho vao giéng voi luong 100 pl/giéng. Ban ELISA duoc i trong hop 4m
& 37 °C khoang 2-4 gio. Ban ELISA, thuong cau tao bang polystirene c6 kha ning lién két khong
dic hiéu véi protein do vay s& lién két véi cac phan tir 19G (la protein min dich). Sau khi o,
giéng duoc rira bang dém rira va nudc.

Cé dinh dich cay vao ban ELISA: Nghién miu cay trong dém chiét mau thanh dich cay. Dich
cdy duogc cho vao giéng vai lugng100 pl/giéng. Ban ELISA duoc u & 37 °C khoang 2-4 gid hoic
qua dém ¢ 4-6 °C. Néu trong dich cay c6 chira virus thi virus sé lién két dic hiéu voi IgG c6 san
trong giéng con protein cua cdy hoic cac virus khac s& khong lién két. Sau khi u, ban ELISA
duoc rira nhu bude 1.

Cé dinh 1gG lién két enzyme: Hoa IgG lién két enzyme (1gG-E) trong dém lién két va cho vao
giéng vai lugng 100 ul/giéng. 19G nay gidng nhu IgG cua budc 1 nhung chi khéac 1a n6 duoc lién
két tir trude voi 1 enzyme 1a Alkaline Phosphatase (AP). Ban ELISA dwoc u VA rira nhu budc 1.
Cé dinh chdt nén va ddnh gid két qud: Hoa chat nén trong dém chat nén theo ty 1& 0.6 mg/ml)
va cho giéng voi luong100 pl/giéng. Chat nén & dédy 1a Nitrophenyl phosphate (NPP). Ban ELISA
dugc u ¢ nhiét ¢ phong trong hop 4m trong ti 60 phat. Phan tng hod hoc ¢ day 1a NPP s& bi
thuy phén thanh Nitrophenol phosphate duéi sy xUc t&c ciia enzyme AP. Nitrophenol phosphate
1a chit c6 mau vang, do vay c6 thé nhan biét duoc bang mét hoic bing may doc ELISA (may so
mau). Hién nhién, do ndng 6 NPP déu giéng nhau & cac giéng nén giéng nao c6 mau vang cang
dam chiing to ndng do enzyme cang cao tirc ndng do virus trong mau thir cang cao. C6 thé nging
phan g thuy phan bang cach bd sung dung dich NaOH 3M véi luong 25-50 pl/giéng.

b. Phan ¢ng ELISA gian tiép kiéu bay khdang nguyén truéc (PTA-ELISA)

Cé dinh dich cly vao ban ELISA: Nghién miu cay trong dém phii va cho 100ul/giéng.  ban
ELISA qua dém & 4-6°C trong hop am. Sang hém sau, rira 3 1an bang dém ria. Protein cua ciy
va virus trong dich cay (néu c6) sé lién két khong dic hiéu vao thanh giéng.

Cé dinh 1gG thé ddc hiéu virus vao ban ELISA: Hoa IgG dic hiéu virus trong dém huyét thanh
va cho 100ul/giéng. U ban ELISA ¢ 37 °C 1-2 gio trong hop 4am. Rira ban ELISA nhur budc 1.
Cé dinh IgG ddc higu 1gG thé lién két AP vao ban ELISA: Hoa IgG dic hiéu 1gG tho lién két
AP trong dém lién két va cho 100 ul/giéng. U ban ¢ 37 °C 1-2 gio. 19G lién két AP thir 2 nay 1a
IgG dugc tao ra khi tiém 1gG ciia tho vao 1 loai dong vat khac tho (chang han dé) nén khong lién
két vai virus ma lién két vai IgG tho dac hiéu virus & budc 2. Sau khi u, rira ban nhu budgce 1.
Cé dinh chdt nén vao ban ELISA: Thyc hién twong ty nhu & DAS-ELISA.
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Nhicu kicu dot blot da duoc st dung dé phat hién virus. Cac ky thuat nay thuc chét la cic dang don gian
héa cua western blot (lai protein) hoac southern blot (lai DNA). Nhu vay dua vao ban chat lai hda, dot
blot ¢6 thé gom 2 nhém (Hinh 8-8):

Dua trén western blot: Dich cay chura virus hodc protein dugc ¢6 dinh ludn 18n mang ma khéng can tach
bang dién di polyacrylamid. Cac budc phat hién tiép theo vé co ban giong ELISA hoac western blot.
Dya trén southern blot: Dich chiét DNA, san pham cDNA, PCR/ RT-PCR duoc ¢6 dinh 1én mang ma
khong can tach trudc bang dién di agarose. Cac budc phat hién tiép theo vé co ban giong nhu southern
blot.

Néng dé virus (ng) . PCPR1/PNIbF1 . PCPR1/PNIbF5
& (]
50 5 05 0.05 0.005 DsMV g .
o [ J
- -
Virus tinh - .
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. .
. G
Ld
. PVY : .
Cay nhibm . . O - .
¢ .
-
TuMVv : -
L ] -
Céy khoe
Zamv '
5 10 50 100 500 .
B6 hoalodng dich cay (x10) ZYMV ’ :

)
Hinh 1-32 Phat hién virus bing ky thuat dot blot mién dich (western blot, trai, Hull, 2002) va dot
blot lai DNA (southern blot, phai, Hsu et al., 2005)

2. CHUYEN KHOA

Bénh virus duoc ghi nhan sém nhét tai Viét Nam 1a bénh chiin ngon chudi, duoc phat hién ¢ Tay
Nguyén trong nhimg nam 60 (Vakili, 1969). Hién nay, bénh nay da duoc biét 1a do Banana bunchy top
virus (BBTV) géy ra.

Trong nhitng nim 60-70, & mién Bic, dic biét ¢ cac tinh trung du va mién nai, da xuat hién mot bénh
trén lta goi 1a bénh vang lui véi triéu chimg dién hinh 1a cay lda bi bién vang, 1un, c6 thé chét. Mic du
tac nhan gay bénh khong thé duoc xac dinh tai thoi diém dé nhung bénh di dwoc cho 1a do virus gay ra
vi bénh c6 thé truyén qua ray xanh dudi den (Nephotettix virescens) (Ha Minh Trung, 1984).

Trong nhitng nim 80, hai virus la Potato virus X (PVX) va Potato virus Y (PVY) nhiém trén khoai tay
da duogc xac dinh & mién Bic bang kinh hién vi dién tir va ELISA (Vi Triéu Man, 1984). Cac bénh
gidng nhu bj nhiém geminivirus (xodn vang la/ngon) ciing dugc quan sat thiy trén mot sé cay trong nhu
khoai tay, thudc 14 va dac biét 1a ca chua. Cac thi nghiém lan truyén cho thiy tac nhan gay bénh truyén
qua bo phan (Bemisia tabaci) va qua ghép (Nguyén Tho, 1984).

Tir khoang nira cudi nhitng nam 90 tré lai déy, do ting cudng hop tac nghién ciru vai cac phong thi
nghiém virus trén thé gioi, su phét trién ciia cong nghé sinh hoc ciing nhur diéu kién nghién ctu duoc
tang cuong, nhiéu virus thyc vat da dugc phat hién va xac dinh o Viét Nam.

Cho téi nay (2011), 52 virus thuc vat thuge 52 loai di dugc xac dinh ¢ Viét Nam (Bang 10-1), phan Ién
da duoc giai trinh ty. Trong 6 nay, da sb 1a céc virus thudc 2 chi Begomovirus (22 virus) va Potyvirus
(18 virus). Pay ciing 1a 2 chi virus thuc vat Ién nhit véi mdi chi chiém khoang 20 % tong s virus thuc
vat toan thé giéi. Ngoai ra, nhiéu virus c6 y nghia kinh té, chang han cac virus gay bénh trén lua nhu
bénh lun xoén 14 (Rice ragged stunt virus, RRSV), bénh Ia co hay con goi la bénh vang lun (Rice
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grassy stunt virus), bénh l0a Iun soc den (Southern rice black streaked dwarf virus, SRBSDV), bénh
vang lui (Rice yellow stunt virus) ciing médi dugc xac dinh chinh xac.

Can phai thay rang, sb virus dugc phat hién nay chiém mét ty 1é nho so véi khoang hon 1000 virus
thuc vat duoc ghi nhan trén thé gioi hién nay. Trong khi d6, Viét Nam di duoc chang minh 1a thugc
mot trong cac trung tam da dang caia nhiéu virus, nhom virus thuc vat, chang han nhu cac begomovirus,
mot s6 potyvirus.

Do chan doan bénh virus dya vao tridu ching thuong kho, nhiéu khi khéng thé nén trong bang 1, chi 52
virus dugc liét ké do danh tinh cua chung da dugc xac dinh rd véi ngudn tham khao tin cay. Chic chin
rang con nhiéu virus thuc vat nita hién dang c6 mit & Viét Nam va chd duoc kham pha.

Bang 2.1. Thanh phén cac virus thuc vat dwec phat hién tai Viét Nam téi 2010
TT

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

Virus Viét tit Chi Ho Ky chii Tham khao/miic xac
dinh*
Banana bunchy top virus BBTV Babuvirus Nanoviridae Chudi Bell et al., 2002; Karan
etal., 1994
Piper yellow mottle virus PYMoV Badnavirus Caulimoviridae H§ tiéu, 14 Giai trinh tu?
not
Banana streak virus strain acuminata ~ BSAcVNV  Badnavirus Caulimoviridae ~ Chuéi Lheureux et al., 2007
Vietnam
Luffa yellow mosaic virus LYMV Begomoviru  Geminiviridae =~ Muép Revil et al., 2003
S
Squash leaf curl China virus SLCCNV Begomoviru  Geminiviridae Bi ngd, bau Revil et al., 2004
S bi
Corchorus yellow vein virus CoYVV Begomoviru  Geminiviridae Rau day Ha et al., 2006
s
Corchorus golden mosaic virus CoGMV Begomoviru  Geminiviridae Rau day Ha et al., 2008a
S
Kudzu mosaic virus KuMV Begomoviru  Geminiviridae Sén day, dau  Haetal., 2008a
S tuong?
Clerodendrum golden mosaic virus CIGMV Begomoviru  Geminiviridae Mo Ha et al., 2008a
s
Spilanthes yellow vein virus SpYVV Begomoviru  Geminiviridae Clc nat o Ha et al., 2008a
S
Mimosa yellow leaf curl virus MiYLCV Begomoviru  Geminiviridae Mimosa Ha et al., 2008a
S
Sida yellow vein Vietnam virus SiYVVNV  Begomoviru  Geminiviridae Ké hoavang Haetal., 2008a
s
Erectites yellow mosaic virus ErYMV Begomoviru  Geminiviridae Rau tau bay = Haetal., 2008a

S

Ludwigia yellow vein Vietnam virus  LuYVVNV  Begomoviru  Geminiviridae Rau muong Ha et al., 2008a
S

Ludwigia yellow vein virus LuYVV Begomoviru  Geminiviridae ~ Raumuwong  Haet al., 2008a
S
Papaya leaf curl China virus PaLCuCNV  Begomoviru  Geminiviridae  Thudcl4, cd  Haetal., 2008a
S chua
Lindernia anagallis yellow vein virus  LaYVV Begomoviru  Geminiviridae L dang Ha et al., 2008a
s
Alternanthera yellow vein virus AlYVV Begomoviru  Geminiviridae Clc (Zinha), Haetal., 2008a
S nho noi
Tomato yellow leaf curl TYLCKaV  Begomoviru  Geminiviridae  Cachua,ca  Haetal., 20083;
Kanchanaburi virus S phao DQ169054
Tomato leaf curl Vietnam virus ToLCVV Begomoviru  Geminiviridae Ca chua Ha et al., 2008a; Green
S etal., 2001
Tomato yellow leaf curl Vietnam TYLCVNV  Begomoviru  Geminiviridae Ca chua Ha et al., 2008a
virus S
Tomato leaf curl Dan Xa virus ToLCDXV  Begomoviru Geminiviridae Ca chua Badwil et al., 2008
S
Tomato leaf curl Hainan virus ToLCHV Begomoviru  Geminiviridae Ca chua, du Giai trinh tur
s du
Tomato leaf curl Hanoi virus ToLCHanV  Begomoviru  Geminiviridae Ca chua Giai trinh tur

S

— DAI . TRANG 57



K¥ thuat chan doan vi-rat trén cay ca chua

Bang 2.1. Thanh phén cac virus thuc vat dwec phat hién tai Viét Nam téi 2010

25 Sida leaf curl virus SIiLCV Begomoviru  Geminiviridae Cdi xay Ha et al., 2008a
s
26 Citrus tristeza virus CTV Closteroviru  Closteroviridae  Cay c6 mui Kiritani & Su, 1999
S
27 Cucumber mosaic virus CMV Cucumoviru  Bromoviridae Bau bi, ca Revil et al., 2004
S chua
28 Southern rice black streaked dwarf SRBSDV Fijivirus Reoviridae Luaa, ngd Giai trinh tu
virus
29 Rice yellow stunt virus (Rice RYSV Nucleorhabd  Rhabdoviridae  LuUa Giai trinh tur
transitory yellowing virus) (RTYV) ovirus
30 Rice ragged stunt virus RRSV Oryzavirus Reoviridae Lda Giai trinh tur
gill Banana bract mosaic virus BBrMV Potyvirus Potyviridae Chubi Rodoni et al., 1999
32 Bean common mosaic virus BCMV Potyvirus Potyviridae Pau db Ha et al., 2008c; Hao et
al., 2003
33 Chilli veinal mottle virus ChiVMoV Potyvirus Potyviridae Ot Ha et al., 2008c
34 Chilli ringspot virus ChiRSV Potyvirus Potyviridae Ot Ha et al., 2008c
35 Dasheen mosaic virus DsMV Potyvirus Potyviridae Khoai so, Ha et al., 2008c
ban ha 3
thuy
36 Shallot yellow stripe virus SYSV Potyvirus Potyviridae Hanh ta, toi Ha et al., 2008c
tay
37 Leek yellow stripe virus LYSV Potyvirus Potyviridae Hanh ta, toi Ha et al., 2008c
tay
38 Onion yellow dwarf virus OYDV Potyvirus Potyviridae Toi tay Ha et al., 2008c
39 Papaya ringspot virus PRSV Potyvirus Potyviridae Du du, bau Bateson et al., 2002
bi
40 Potato virus Y PVY Potyvirus Potyviridae Khoai tay, Ha et al., 2008c
6t
41 Sorghum mosaic virus SrMV Potyvirus Potyviridae Mia Ha et al., 2008c
42 Sugarcane mosaic virus SCMV Potyvirus Potyviridae Ngo, mia Ha et al., 2008c
43 Sweet potato feathery mottle virus SPFMV Potyvirus Potyviridae Khoai lang Ha et al., 2008c
44 Turnip mosaic virus TuMV Potyvirus Potyviridae Cai cu, cai Ha et al., 2008c
be
45 Zucchini yellow mosaic virus ZYMV Potyvirus Potyviridae Bau bi Ha et al., 2008¢c
46 Telosma mosaic virus TelMV Potyvirus Potyviridae Hoathiénly  Haetal., 2008b
47 Basella rugose mosaic virus (Peace BaRMV Potyvirus Potyviridae Hoalany, Ha et al., 2008b
lily mosaic virus) (PeLMV) mong toi
48 Wild tomato mosaic virus WTMV Potyvirus Potyviridae Cadoc dugc  Haetal., 2008b
49 Rice grassy stunt virus RGSV Tenuivirus Lda Giai trinh tur
50 Tobacco mosaic virus TMV Tobamoviru  Virgaviridae Ca ghua, ELISA
S thuoc 14, 6t
51 Rice tungro bacilliform virus RTBV Tungrovirus  Caulimoviridae Lua Azzam et al., 2000
52 Rice tungro spherical virus RTSV Waikavirus Lda ELISA
VIRUS DNA SQI DON: CHI BEGOMOVIRUS
CHI BEGOMOVIRUS
Phan loai
Vuc: Monodnaviria
Gidi: Shotokuvirae
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Nganh: Cressdnaviricota

Lop: Repensiviricetes

Bo: Geplafuvirales

Ho: Geminiviridae

Chi: Begomovirus

Tén chi Begomovirus tir tén loai dai dién la Bean golden mosaic virus

Begomovirus 1a chi 16n nhat cua ho Geminiviridae véi tong sb loai dugc cong nhan bai ICTV nam
2021 13 445 loai (25% virus thuc vat). Bong Nam A, dic biét Viét Nam, va Nam Trung Qudc la trung
tam da dang nhit cua begomovirus.

Do s6 lugng virus rat nhiéu, lai thuong gay bénh véi triéu chimg gidng nhau trén mét cay ky chii nén
tén virus gay bénh thuong thém tén dia danh (nudc, tinh), vi du nhu Tomato leaf curl Vietnam virus.
Hinh thai phéan to

Hinh théi phan t (virion) cia begomovirus giéng nhu cia cac geminivirus khac, déu ¢6 hinh cau kép.
Phan tir virus thuc chat 12 2 hinh cau 20 mat (icosahedron), mdi mat 1a 1 tam giac déu voi s6 don vi
tam giac (T) trén mdi mat = 1, ndi véi nhau dé tao ra phan tu hinh cau da dién kép (gemini). Do ndi
v6i nhau nén 2 hinh cau nay khdng hoan thién dan téi trén mdi hinh cau chi c6 55 tiéu phan protein
(protein vo) dugc xap xép thanh 11 don vi hinh thai, mdi don vi gom 5 tiéu phan protein (pentameric
capsomer). Két qua 1a toan bo phan tir c6 110 tiéu phan va 22 don vi hinh thai (Hinh 10-1).

Cén chu ¥ 1a di véi cac begomovirus c6 bo gen kép thi mdi phan tir chi chira 1 phan tir DNA
genome.

B

Hinh 2-1 Hinh thai phan tir geminiviruses. A, Phan tir Tomato yellow leaf curl virus (TYLCV),
bar = 100 nm (Gafni, 2003). B, M& hinh phan tir Maize streak virus (MSV) (Zhang et al., 2001).
Péc diém bo gen

Céac begomovirus la cac virus thuc vat co bo gen DNA sgi vong don c6 kich thudc khoang 2.6 — 2.8
kb. Chaing hozc c6 bd gen kép (bipartite) gom 2 phan tir DNA goi 1a DNA-A va DNA-B hoic ¢ b
gen don (monopartlte) twong duong DNA-A (Hinh 12-2).

Poi véi céc virus co by gen don thi DNA cua chiing chira 6 gen duoc t6 chirc theo 2 chiéu ngugc
nhau.

Trén chiéu kim dong hd (chiéu virus) c6 2 ORF la (i) V1 m4 héa vo protein (CP) c¢d chirc nang chinh
1a tao v6 phan tir virus, lan truyén qua vecto, van chuyén b gen virus vao va ra khoi nhan té bao ky
chi va van chuyén bg gen virus giita cac té bao; va (ii) V2 ma hoa protein V2 ¢6 chirc nang lién quan
dén van chuyén virus giira cac té bao.

Trén chiéu ngugc kim ddng hd (chiéu soi trong ddng virus) c6 4 ORF la (i) C1 ma hoa protein tai
sinh hay con goi la protein Rep cd chirc ndng chinh la cit - ndi bo gen virus tai mot vi tri dac biét ¢
viing nguon géc tai sinh va twong tac véi protein ky chu dé tao diéu kién thuan lgi cho tai sinh virus,
(if) C2 mé hoda 1 protein hoat héa phién ma (TrAP, transcriptional activator protein), (iii) C3 ma héa
1 protein tang cuong tai sinh (REN, replication enhancer) va (iv) C4 ma hda protein C4 véi chirc nang
lién quan dén pho ky cha va phét trién triéu chimng, e ché hoat dong cam gen ciia té bao ky chu.
Giita 2 ving gen ma hoa nguoc chiéu nhau & trén 1a mét vang lién gen khong mé héa IR (intergenic
region). Vung IR chaa nguon géc tai sinh (ori = origin of replication) gdm (i) cac chudi lap dao
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(iteron) can thiét cho su nhan biét va gan két cuia protein Rep va (i) mot ciu tric kep téc (hairpin) hay
con goi la than — thong long (stem — loop), trong d6 chudi TAATATTAC trén ving thong long la
gidng nhau ¢ tat ca cac begomovirus. Vi tri T’-C8 ctia chudi nay 13 noi protein Rep cét va nbi bo gen
begomovirus trong qud trinh tai sinh.

Poi véi cac begomovirus co b gen kép thi DNA-A c6 t6 chirc bo gen va chire ning cac gen tuong
tu nhu DNA-A cua cac begomovirus c6 bd gen don (tén cac ORF dugc thém ky tu A vao dang trudc
thanh AV1, AV2, AC1, AC2, AC3 va AC4). Can chi y la tit ca cac begomovirus & Tan thé gioi

(chau My) déu thiéu ORF AV2.

Phan tir DNA-B ciia chling chi chira 2 ORF duoc sap xép theo 2 chiéu ngugc nhau. Trén chiéu kim
dong ho c6 ORF BV1 ma hda protein con thoi (NSP, nuclear shuttle protein) c6 chirc nang chinh la
van chuyén bo gen virus vao va ra khoi nhan té bao. Trén chiéu ngugc kim dong hé c6 ORF BC1 ma

hoa protein van chuyén (MP, movement protein) c6 chirc niang van chuyén bo gen virus gitra cac té
bao ky chu.

O ving IR cua DNA-A va DNA-B cua cac begomovirus cé b gen kép c6 mot chudi bao tha cao
(khoang 150 nucleotide) gitra 2 phan tir goi la ving chung CR (common region). Vung CR chira
chudi ori. S¢ di ¢6 vung chung nay vi DNA-B khéng thé tu tai sinh ma phai can su nhan biét va cit —
ndi cua protein Rep ma hoa trén DNA-A dé tai sinh dugc trong té bao ky chi.

C6 2 loai phan tir DNA vé tinh thuong dugc phat hién c6 lién quan dén cac begomovirus c6 b gen
don tai Cyu thé gioi (Chau A, Chau Phi, Chau Au va Chau Uc). Céc phan tir nay déu c6 bo gen DNA
soi vong don véi kich thudc xap xi ¥ kich thuéc bo gen virus cha. Cac phan tir nay gém 2 loai (Hinh
10-2) la:

Alphasatellite (trudc day goi 13 DNA-1). Loai phan tir vé tinh nay c6 dic diém cau tric gidng nhu
DNA-1 cua nanovirus nhu DNA s¢i vong don, kich thuéc khodang 1.2 kb, chtra 1 ving ori, ma héa 1
protein tai sinh (Rep) theo chiéu kim ddng ho va 1 ving giau adenine. Alphasatellite c6 thé ty tai sinh
trong té bao cdy, duoc Iap rap trong phan tir virus va nhd virus dé phat tan qua bo phan. Tuy nhién vé
tinh nay khéng c6 vai tro trong tinh gay bénh cua virus.

Betasatellite (trudc day goi 1a DNA-PB). Loai phan tir vé tinh nay da thu hat sy chl y ké tir khi
Saunders et al. (2000) va Briddon et al. (2001) chirng minh rang triéu ching dién hinh trén cay
ageratum (bénh vang gan cy ageratum) va cay bong (bénh cudn Ia bdng) chi c6 thé hinh thanh khi
Ageratum yellow vein virus (AYVYV) va Cotton leaf curl virus (CLCV) ciing dugc lay nhiém véi 1
phan tir DNA-P twong tng. Tuy nhién vai trd caa phan tir vé tinh nay déi véi sy biéu hién triéu chung
bénh khong thdng nhat. Nhiéu begomovirus bd gen don dé duoc chizng minh 1a ¢é thé tao ra triéu
chang dién hinh ma khéng can sy ¢6 mit cua phan tir betasatellite chang han nhu dbi voi Tobacco
yellow leaf curl Yunnan virus (TYLCYNV)

Betasatellite c6 b gen DNA sgi vong don, c6 kich thugc bang 1 nira ciia begomovirus (phan 16n la
1350 nucleotides) va ma hoa trén soi twong dong 1 protein 1a betaCl (BC1) ¢6 kich thudc dién hinh
118 amino acids. Phan tir chira 1 vung giau adenin va 1 vung bao tha cao gitra cac phan tw
betasatellite khac nhau goi la ving SCR (satellite conserve region). Trén vung SCR ¢6 mot trinh tu
bao tha TAATATTAC gidng nhu ciia begomovirus. Betasatellite duoc I4p rap trong phan ti virus, chi
c6 thé tai sinh nho virus. Betasatllite c6 thé e ché phan ing phong tha cia cay va do d6 c6 vai trd
quan trong trong tinh gay bénh cua nhiéu begomovirus c6 bo gen don.

Begomovirus, giéng nhu cac geminivirus khéc, tdi sinh trong té bao thyc vat theo co ché vong lin
(rolling circular mechanism). Co ché vong lan c6 thé duoc chia lam 2 pha va dugc thuc hién trong
nhan te bao ky chu (Hinh 4-9, phan dai cuong).

Pha tong hgp soi DNA vong don (b gen c6 mat trong phan tir virus) thanh sgi DNA vong kép khi bo
gen virus dugc chuyén vao nhan té bao. Nhu vay soi kép s& gdm mét soi virus va mét soi tuong dong
virus. Pha nay van chua dugc hiéu rd.

Pha tai sinh theo co ché vong lan: Protein Rep (sau khi duoc téng hop) s& cit soi virus tai chudi bao
toan TATATTAC. Nho vit liéu ciing nhu enzyme DNA polymearase cua té bao, soi virus duoc téng
hop lién tuc trén soi twong ddng virus. Protein Rep lai tiép tuc cat sgi virus mai dugc tong hop tai chudi
TATATTAC (ciing vira méi duoc téng hop) thanh mét soi virus hoan chinh duéi dang soi don mach
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thang. Protein Rep sau d6 s& ndi 2 dau cua mach thang dé tao ra bo gen virus soi don mach vong hoan
chinh.

Ngoai co ché vong lan, gan day ngudi ta con phat hién begomovirus thuong tai sinh theo co ché goi la
“tai sinh phu thudc tai to hgp” (Recombination dependent replication (RDR)). Cach tai sinh nay cho
phép virus c6 thé tai to hop dé dang khi nhiém hdn hop trén mot cay ky chu.

Co ché gay bénh cua begomovirus

Twong tdc véi Cac yéu té ky chui lién quan dén b may tai ban. Qué trinh tai ban caa begomovirus xay
ra trong nhan té bao, ké ca & cac té bao khdng phan chia. Do vay, sau khi nhiém vao té bao,
begomovirus phai khoi dong bd may téi sinh cua té bao. Mot trong cac protein cua té bao ky chi thic
vat diéu khién chu ky té bao 12 pRBR (plant retinoblastoma-related protein) - chiu trach nhiém chuyén
chu ky té bao tir pha G1 sang pha S (pha tong hop). Protein Rep ciia begomovirus da duoc chimng
minh twong tic v6i pRBR cua té bao ky chu, cho phép khai dong lai chu ky té bao dé tao diéu kién
cho virus tai sinh.

Lan truyén cta begomovirus

Tat ca cac begomovirus lan truyén ngoai tu nhién nhd bo phan (B. tabaci) theo kiéu bén viing tuan
hoan. Chua c6 bang ching chimg minh begomovirus nhan 1én trong co thé bo phan.

Begomovirus khong truyén qua hat gidng.

v
n

Begomovirus
(bg gen kép)

DNA-B BV1
(NSP)

Begomovirus
(bg gen kép)

DNA-A

Begomovirus
(bg gen don)
DNA genome

3 (REn)
C2 (TrAP)

A-rich

C1 (Rep)

V1 (CP)

B satellite o satellite
pC1

A-rich Rep

Hinh 2-2 Té chitc b gen ciaa begomovirus va DNA vé tinh (Ha Viét Cwang, 2008)

— DAI . TRANG 61



Ky thuat chan doan vi-rat trén cay ca chua

Phong trir begomovirus cha yéu dua vao 2 chién lugc chinh 12 12 (i) phong chdng vecto va (ii) tao cay
khang bénh.

Phong chéng vecto. C6 nhiéu ky thuat phong trir bo phan nhung duoc &p dung tuy diéu kién:

Dung gidng khang bo phan

Dung thuéc hoa hoc.

Trdng cay trong nha lugi, nha kinh

Dung bay hap dan mau vang hoic bé mat phan xa (chi &p dung c6 hiéu qua trong diéu Kién nha ludi).
Tgo giéng khang virus. Tinh khang begomovirus c6 thé duoc tao ra nho 2 co ché: Tinh khang tir cay
va tinh khang tir tac nhan gay bénh (PRD).

Trén cy ca chua, ngudi ta chua phat hién thiy gen khéang R chdng lai begomovirus trén cdy ca chua
trong (Lycopersicon esculentum) nhung mét s6 gen khang chéng lai begomovirus da duoc phét hién
thay trén mot sb giong ca chua dai (goi 1a cac gen Ty). Vi du Tyl gen dugc phan lap tir cay ca chua
dai (Lycopersicon chilense) va la mét gen khang tri khdng hoan toan. Ty-1 duong nhu tuong tac voi
cac protein chju trach nhiém di chuyén cua virus dé tao tinh khang. Ty-1 da dugc chuyén vao ca chua
trong dé tao gidng ca chua khang. Hién nay, nhiéu giéng ca chua khang begomovirus la cac giéng
khang chuyen gen dung gen khang tu cay.

Gan day nhiéu giéng cay (ca chua, bong, sn) dang duoc thu nghiém tao tinh khéng thong qua co ché
RNAI. Cac gen thuong duoc sir dung dé tao cu tric chuyén gen 1a CP hoic Rep.

Begomovirus gay nhiéu bénh quan trong trén cay trdng. Céc triéu ching dién hinh do begomovirus
gay ra bao gom Vang gan, kham bién vang (kem theo bién dang 14), bién vang 14, lun cay, xoan l4.
Mot dic diém quan trong I1a nhiéu bénh c6 thé do cac begomovirus thudc céc loai khac nhau gay ra.
Mot s6 vi du gom:

Bénh kham 14 sin: do SLCMV va nhiéu begomovirus khac, déu la cac begomovirus c6 bo gen kép)
Bénh cudn 1a bdng: do it nhat 5 begomovirus ¢ bo gen don va déu can mot phan tir betasatellite nhidm
kém dé tao triéu chang.

Bénh kham vang bau bi (chii yéu bi ngd): & Viét Nam do it nhat 3 begomovirus c6 b gen kép.

Bénh xo0dn vang la ca chua

Bénh xoén vang la ca chua

Tam quan trong

Bénh xoin vang 14 ca chua dugc ghi nhan dau tién trén thé gigi tir cudi nhitng nam 40 cua thé ky 20
tai Israel. Hién nay, bénh xoin vang 14 da trg thanh bénh virus quan trong nhat trén cay ca chua khip
thé gi6i. Tai Viét Nam, bénh xodn vang 14 1a bénh virus nguy hiém nhat trén ca chua.

Tri¢u chirng bénh

Bénh xoin vang 14 xuat hién triéu ching trong vong 2-4 tuan sau khi nhiém bénh va phét trién day du
triéu chiing trong vong 2 thang. Triéu chang c6 thé thay déi theo diéu kién moi trudng, giai doan sinh
truong va diéu kién sinh ly cua cay tai thoi diém nhiém bénh.

Triéu chung sém nhét 12 14 cong xuéng dudi vao phia bén trong. Vé sau, 14 khong c6 hinh dang, nho
hep, bién vang tir mép va chét 14 lan vao gitra gan; 14 cuén cong lén phia trén thanh hinh thuyen la
non bién vang mgnh, gion va nho hep. Tri¢u chiing bién vang dac bi¢t r6 ¢ cac la non. Cudng 14 c6 thé
x0an van. Cay lun coi coc, moc nhiéu canh nhanh nho, dbt than ngan. Cay nhiém sém thuong khong
ra qua do hoa bi rung.

Cha y quan trong: Triéu chirng do cac begomovirus khac nhau gay ra trén ca chua thuong tuong tu
nhau.
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Hinh 2-3 Triéu chitng bénh xoan vang 1a ca chua
Téc nhan gay bénh la mét phirc hep nhiéu virus
Trudc nhitng nam 1990, tac nhan gay bénh xoan vang 1a ca chua da duogc xac dinh do cac
begomovirus. Cac begomovirus gay bénh thuong dugc dat tén theo cay ky chu (tomato) va triéu
chang, chu yéu dudi 2 dang xoan 14 (leaf curl) va bién vang (yellow), nén tén virus gay bénh la
“Tomato yellow leaf curl virus” va tén céc isolate virus gy bénh thuong dugc kém theo 1 tir chi dia
phuong noi bénh xuat hién; vi du:

Tomato yellow leaf curl virus- Is (TYLCV-Is) phan lap tu Israel,

Tomato yellow leaf curl virus — Sar (TYLCV-Sar) phén lap tir dao Sardinia (Y)

Tomato yellow leaf curl virus — Th (TYLCV-Th) phén lap tir Thai Lan
Do co it lya chon trong viée dat tén, cac tac gia cling co xu huéng lay chi triéu chung xoan 14 “leaf
curl” dé dat tén virus mac du cac virus nay déu tao triéu ching bién vang trén ca chua; chang han:

Tomato leaf curl virus-Au (ToLCV-Au) phan lap tir Uc
Tomato leaf curl Guzarat virus (TOLCGV) phan lap tu tinh Guzarat (Pakistans)

Tir nhitg nam 90 tré lai day, su tién bo ciia cong nghé sinh hoc da cho phép giai trinh tu toan bo bo
gen virus va xac dinh danh tinh virus mot cach dé dang. Dya vao céac phén tich phan tir, Uy ban Phéan
loai Virus Qudc té (ICTV) di xac dinh ngudng phan biét loai begomovirus 1a 89 % muc dong nhat
trinh tu nucleotide cia phan tir DNA-A. Chi tiéu nay di cho phép tach duoc nhiéu begomovirus, vn
dugc xem la cac isolate khac nhau ctaa cung mot virus gay bénh xodn vang 14 ca chua, thanh céac virus
phén biét; vi du:

TYLCV-Sar tro thanh Tomato yellow leaf curl Sardinia virus (TYLCSV)

TYLCV-Ch tro thanh Tomato yellow leaf curl China virus (TYLCCNV)

TYLCV-Th tr¢ thanh Tomato yellow leaf curl Thailand virus (TYLCTHYV).

TYLCV-Is phan lap tir Israel, do quyén wu tién, dwgc cong nhan 1a Tomato yellow leaf curl

virus (TYLCV).
Nhu vay, tc nhan gay bénh xoin vang 14 ca chua dugc xem la mot phuc hop nhiéu begomovirus khac
nhau. Hién nay, c6 khoang 60 begomovirus gay bénh xoan vang 14 ca chua khép thé gioi. Hau qua I,
dwa trén triéu chiing quan sét, bénh khdng thé dugc géan cho mot loai begomovirus cu thé trir phi danh
tinh cua virus da duoc xac dinh.
Nhiéu begomovirus gay bénh xodn vang 14 ca chua & Cuu thé gigi (Chau A, Au, Phi, Pai Duong) la
céac begogomovirus c6 bo gen don va thuong dugc phat hién kém véi cac phan tr DNA vé tinh la
alphasatellite va betasatellite.
Lan truyén
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Tat ca cAc begomovirus lan truyén ngoai tu nhién nhe bo phan theo kiéu bén virng tuan hoan. Bo phan
ding ngoi choc vao md mach dan dé hat dich cay tr mach phloem. Virus duoc hat qua voi, téi diéu,
thim qua mang rudt vao xoang co thé, dat téi tuyén nuéc bot va cudi cling vao ong nuac bot.

Nghién ctru véi TYLCV tai Israel cho thay thoi gian chich nap va chich truyén tdi thiéu cua bo phan
la khoang 15 — 20 phut. Ké tir khi bat dau chich nap, virus duoc phéat hién c6 mat ¢ phan dau sau
khoang 10 phut, & rudt giita sau khoang 50 pht, & xoang co thé sau khoang 90 phdt va ¢ tuyén nuéc
bot sau khoang 7 gio. Thoi gian tir khi virus dugc phét hién thiy & tuyén nudc bot téi khi bo phan c6
thé truyén duogc bénh la khoang 1 gio. Nhu vay thoi ky an cia TYLCV trong co thé bo phan la
khoang 8 gio.

Thi nghiém véi TYLCV ciing cho thdy, sé lugng virus duoc tich lity dat cyc dai (khoang 600 triéu
phan tir virus) néu dé bo phan chich nap trén cay bénh 12 gio. Thoi gian nay déi véi TYLCSV la 24
gio.

Sau thoi gian chich nap khoang 1-2 ngay, virus c6 thé dugc duy tri trong co thé bo phan nhiéu tuan (3
tuan d6i véi TYLCSV) hoic ca doi nhu ddi véi TYLCV.

Kiéu truyén cia TYLCV la ngoai 1& trong nhom virus truyén theo kiéu bén viing tuan hoan vi virus c6
thé truyén qua giao phdi tir bo phan dyc sang bo phan cai va nguoc lai. D3 co bing ching cho thiy
TYLCV c6 thé truyén qua trizng méc du ty 1& truyén bénh caa bo phéan truéong thanh phat trién tir
trisng mang virus 12 rat nho. Trai lai, thi nghiém véi Tomato mottle virus (ToMoV) cho thdy bo phan
khong truyen virus nay qua tring.

Mot ca thé bo phan cd thé truyen bénh sau khi chich nap 24 gio méc du ty I¢ truyén bénh khong cao;
ty Ié truyén bénh dat 100 % néu st dung 515 bo phan. Bo phén céi truyen virus hiéu qua hon bo
phan duc va hiéu qua truyén tét nhat khi bo phan truong thanh ¢ 1 -2 tuan tudi va giam dan theo thoi
gian sinh truéng cua bo phan. Hiéu qua truyén virus giam theo tudi 1a do lwong virus dwoc chich nap
giam.

Cac begomovirus hai ca chua & Viét Nam

Viét Nam la mot trong cac trung tim da dang chinh caa begomovirus. Tuy nhién, hién nay mai chi
xac dinh dwoc mot sé begomovirus sau gay bénh trén ca chua (Bang 10-1).

Bﬁn(i; 2-1 Cac beﬁomovirus hai cay tri‘mi dwoc Ehét hién cho téi naﬁ tai Viét Nam

1 Tomato leaf curl Vietham virus (ToLCVV) Ca nudc

2 Tomato yellow leaf curl Vietnam virus (TYLCVNV) Mién Béc

3 Tomato yellow leaf curl Kanchanaburi virus (TYLCKaV) Mién Trung, mién Nam
4 Tomato leaf curl Dan Xa virus (TOLCDXV)* Mién Béc

5 Tomato leaf curl Hainan virus (ToOLCHV) Mién Bic

6 Tomato leaf curl Hanoi virus (ToLCHanV) Mién Bic

Ghi cht * TOLCDXV méi dwoc ICTV phan logi lgi, con trong cong bo ban dau, virus nay dé dwot cac
tac gia phan logi khong chinh xac la Tomato yellow leaf curl Vietnam virus-DX1.

VIRUS RNA SOQI DPON CUC DUONG: CHI TOBAMOVIRUS

Chi Tobamovirus

Phan loai

Vuc: Riboviria

Gigi: Orthornavirae

Nganh: Kitrinoviricota

Lop: Alsuviricetes

Bo: Martellivirales

Ho: Virgaviridae

Chi: Tobamovirus

Tén chi Tobamovirus dugc ldy tir tén loai dién hinh Tobacco mosaic virus. La chi lén nhat voi 37
thanh vién (Bang 11.1). Tobacco mosaic virus (TMV), thanh vién dién hinh cua chi, la mét virus c6 y
nghia rat I6n trong lich str virus hoc va sinh hoc.

Béang 2-2 Céc loai virus thugc chi Tobamovirus (ICTV, 2021)
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Ten virus Vit it

1 Bell pepper mottle virus bell pepper mottle virus BPMV
2 Brugmansia mild mottle virus Brugmansia mild mottle virus BrMMV
3 Cactus mild mottle virus cactus mild mottle virus CMMoV
4 Clitoria yellow mottle virus Clitoria yellow mottle virus Cliymv
5 Cucumber fruit mottle mosaic virus cucumber fruit mottle mosaic virus CFMMV
6 Cucumber green mottle mosaic virus cucumber green mottle mosaic virus CGMMV
7 Cucumber mottle virus cucumber mottle virus CMoV
8 Frangipani mosaic virus Frangipani mosaic virus FrMV
9 Hibiscus latent Fort Pierce virus Hibiscus latent Fort Pierce virus HLFPV
10 Hibiscus latent Singapore virus Hibiscus latent Singapore virus HLSV
11 Kyuri green mottle mosaic virus Kyuri green mottle mosaic virus KGMMV
12 Maracuja mosaic virus maracuja mosaic virus MarMV
13  Obuda pepper virus Obuda pepper virus ObPV
14 Odontoglossum ringspot virus Odontoglossum ringspot virus ORSV
15  Opuntia chlorotic ringspot virus Sammons's Opuntia virus SOV
16 Paprika mild mottle virus paprika mild mottle virus PaMMV
17 Passion fruit mosaic virus passion fruit mosaic virus PFMV
18 Pepper mild mottle virus pepper mild mottle virus PMMoV
19 Plumeria mosaic virus Plumeria mosaic virus PluMV
20 Rattail cactus necrosis-associated virus rattail cactus necrosis-associated virus RCNaV
21 Rehmannia mosaic virus Rehmannia mosaic virus RheMV
22 Ribgrass mosaic virus ribgrass mosaic virus RMV
23 Streptocarpus flower break virus Streptocarpus flower break virus SFBV
24 Sunn-hemp mosaic virus sunn-hemp mosaic virus SHMV
25 Tobacco latent virus tobacco latent virus; Nigerian tobacco latent virus TLV1
26  Tobacco mild green mosaic virus tobacco mild green mosaic virus TMGMV
27 Tobacco mosaic virus tobacco mosaic virus TMV
28  Tomato brown rugose fruit virus tomato brown rugose fruit virus TBRFV
29 Tomato mosaic virus tomato mosaic virus ToMV
30  Tomato mottle mosaic virus tomato mottle mosaic virus ToMMV
31 Tropical soda apple mosaic virus tropical soda apple mosaic virus TSAMV
32 Turnip vein-clearing virus turnip vein-clearing virus TVCV
33 Ullucus mild mottle virus Ullucus mild mottle virus UMMV
34  Wasabi mottle virus wasabi mottle virus WMoV
35  Yellow tailflower mild mottle virus yellow tailflower mild mottle virus YTMMV
36  Youcai mosaic virus youcai mosaic virus; oil-seed rape mosaic virus YoMV
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TT | Loai Tén virus Viét tit
37  Zucchini green mottle mosaic virus zucchini green mottle mosaic virus ZGMMV

DPdc diém phan tr virus
Cac tobamovirus déu 1a cac virus RNA c6 bo gen gom 1 phan tir RNA soi don, cuc (+), c6 mii Cap
dau 5’ nhung khong c6 dudi polyA.
Céc tobamovirus déu c6 dang hinh gay cung, khdng c6 vo boc, c6 cu trac ddi xing xoin. Phan tir
virus chi c6 vo protein bao quanh 16i RNA genome.
Phén tir virus hinh gay, kich thudc 300-310 nm x 18 nm. Cac tobamovirus cé bo gen RNA soi don,
cuc (+), khéng phan doan, kich thudc ~ 6.3-6.5 kb. Trong qud trinh tai sinh, cac tobamovirus tao 2
phan tir phu genome. Phéan tir RNA genome va 2 phan tir phu genome déu c6 dau 5° dwoc mii hoa, con
dau 3° ¢6 cAu trac thir cAp dang tRNA va khong c6 dudi poly A.

cp
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Hinh 2-4 So'dd cAu tric phan tir ciia cac tobamovirus (Viralzone, 2009)

Tobacco mosaic virus (TMV)

Tam quan trong TMV

TMV (virus kham 14 thudc 14) thuoc chi Tobamovirus.

TMV la mét virus c6 y nghia lich sir I6n trong sinh hoc va trong nganh virus hoc.

TMV la mét trong cac virus thuc vat phan b khap thé gisi, c6 phé ky chu rét rong, cd thé nhiém trén
200 loai cay thudc 30 ho thuc vat khac nhau. Céc cay ky cha quan trong nhat cua TMV thudc cac ho:
Solanaceae (ho ca)), Scrophulariaceae, Labiatae, Leguminosae (ho dau), Cucurbitaceae (ho bau bi)
va Alliaceae.

Tai Viét Nam, TMV la virus quan trong nhat trén thuéc Ia.

Virus TMV

Hinh thai phan tir TMV

Phan tir TMV ¢4 hinh gay, kich thudc ~300 x 18 nm. Phan tir virus gdm 1 phéan tir RNA genome kich
thudc ~ 6.4 kb dugc bao boc boi mot 16p vo gom ~ 2300 tiéu phan protein (mdi tiéu phan 1a mot phéan
tur protein c6 kich thudc 158 amino acid (17.3 kD).

Gidng nhu cac virus hinh gay khac, phan tir TMV ¢6 c4u trac d6i xing xoan nhu sau (Hinh 11-2):

Ba nucleotide trén phan tir RNA lién két vai 1 tiéu phan protein.

Mot don vi l3p hoan hao gom 49 tiéu phan protein / 3 vong xoén va tao ra d6 dai 6.9 nm (tong do dai
phéan ta ~ 300 nm)

DPuong kinh phén tir 1a 18 nm con duong kinh 16i rong 1a 4 nm

Can cha y 1a TMV c6 thé tu I3p rép thanh phan tir hoan chinh tir 1 hdn hop céc tiéu phan protein va
bo gen RNA trong ng nghigm.
e -
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Hinh 2-5 Hinh thai virion va cau tric cia TMV

Dic diém vat ly virus TMV

TMV c6 ngudng pha lodng gioi han 1a 10°- 107, kha nang ton tai trong chiét dich cay bénh cia
virus 12 khoang 1 thang, nhiét &6 mat hoat tinh Q1o 1a 93°C. Virus c6 kha ning tich luy trong dich cay
bénh véi ndng d6 rat cao (2 g/l). Virus rat man cam véi tia Ronghen va dé dang bi phan huy & ngudng
pH <1vapH>11.

Trong té bao cay ky chu, dac biét 1a té bao 1dng 14, TMV c¢d thé hinh thanh nén thé vii dang tinh thé
luc gi4c cau tao bai cac phan tir virus xép thanh hang, thanh phién (Hinh 11-3).

TMV la virus thuc vat bén nhit. Virus tinh chiét (bao quan & 40°C) van duy tri kha niang nhiém
bénh sau 50 nam; virus ton tai lau dai trong tan du va thudc 14 ché bién; virus trong md gitr duoc hoat
tinh gay bénh sau 30 phut siy & nhiét do 120°C.

. = e ™
Hinh 2-6 Tinh thé virus TMV hinh thanh trong te bao thuoc 14
To chirc b gen va tai sinh TMV

T™MV va cac tobamovirus khac c6 bo gen RNA s¢i don, cuc +, khong phan doan, kich thudc ~ 6.4 kb.
T6 chic bo gen cua TMV va céc tobamovirus khéc twong tu nhau (Hinh 11-4). Tinh tur trai qua phai,
b6 gen cua TMV duoc to Ch‘l'l'C nhu sau:

Mot chuoi khéng dich ma dau 5° (untranslated leader).

Bon ORF la:

ORF1 ma héa protein MET-Hel (126 kDa) c6 chirc ning tao mii (methyltransferase) dau 5° phan tir
RNA va théo xoan (helicase) trong qué trinh tai sinh virus.

ORF2 la 1 ORF ldng cua ORF1. ORF 1 cung véi ORF2 dugc dich ma theo co ché “readthrough” dé
tao 1 protein lon 1a RdRp (183 kDa)

ORF3 ma hoa protein van chuyén MP (30 kDa)

ORF4 m3 héa CP (17.5 kDa)

Mot chudi khong dich ma dau 3° ¢6 cau tric thi cap gidng tRNA.

Trong qua trinh tai sinh, TMV tao 2 phan tir RNA phu genome c6 chung dau 3’ véi phan tir RNA
genome nhung c6 kich thuéc ngan hon, tuong tng gen MP va CP. .

Phéan tir RNA genome va 2 phan tir phu genome déu dugc mi hoa m7G5'ppp5'Gp (Cap) ¢ dau 5’
nhung khong c¢6 dudi polyA.
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.

ORF 2 (MP)
Dich ma l

Replicase nho (Met/Hel)

Replicase ln | Met'Hel/Pol)
F 3

Bo qua m3 két thic .~
{read through)

IRE3
¥ 1
ORF 4 [CP}
12 5{C) "':’?C’:-'.'
ORF 3 (MF)
Hai b& gen phu
[Subgenomic) J
CORF4(CPF
HVC-2010 @ 1 5 (G (CP) dn?{}:.._-

Hinh 2-7 Té chitc b gen chinh va 2 phan tir phu genome ciia TMV

Qua trinh tai sinh cia TMV dé duoc nghién cuu ky va trai qua cac budc sau:

Phén tir virus xdm nhap vao té bao chat nho ton thuong co hoc.

Coi 40 mot phan protein vo & dau 5” cua phan tir virus.

Ribosome cua té bao ky chu tiép can dau 5’ cia RNA genome va tién hanh dich ma 2 protein tai sinh
la Met-Hel va RdRp. Trong qué trinh dich ma thi qua trinh céi 4o ciing duoc tiép tuc. Pay 1a co ché
“céi 4o cung dich ma” (co-translational disassembly)

Hai protein MET-Hel va RdRp sir dung sgi RNA genome (soi +) dé sao ma sgi RNA ().

Tiép theo, soi RNA (-) nay lai duoc dung 1am khuon dé tong hop soi (+) va cac phan tir RNA phu
genome (c6 thé xem la cac mRNA cua protein MP va CP). Trén cac phan tir phu genome nay, cac
protein MP va CP duoc dich ma.

MP két hop véi soi RNA (+) dé di chuyén sang té bao khac qua soi lién bao theo co ché nucleoprotein.
Céc phan tir RNA soi (+) va CP khi tich lity du kich hoat qua trinh lap rap phan tir virus moi.

Céc phan tu virus ciing két tu lai dé tao céc thé vui (tinh thé) dang luc giac trong té bao chat.

Triéu chieng TMV i

Triéu chimg do TMV gy ra thay doi theo chung virus, cay ky chu (Hinh 14-5). ’

Trén cay thuoc 1a, cay bénh nhiem h¢ thong véi triéu chimg dién hinh 1a 1a bi kham r6 rét giong nhu
da ech. Tri¢u ching dau tién xuat hién trén 1 non gom cac ving xanh ddm, xanh nhat, vang xen k&
nhau. L& phat trien kém, phién 14 nho hep, mat 1a go ghé. Cay nho chi bang 1/2 - 1/4 lan so véi cay
khoé.

Trén cay 6t, virus TMV nhiém hé théng gay hién twong kham 14, lin cdy. Doi khi cay bénh xuét hi¢n
céac vét chét hoai & phan cudng la. ’ ) )

Trén céy ca chua: virus TMV gay hién twong dom bién vang, kham 14; 14 it bién dang hon.
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Hinh 2-8 Triéu chitng do TMV gay ra trén thuéc |4 (tréi), 6t (giira) va ca chua (phai)

Lan truyén TMV

TMV 1a mét trong céc virus c6 kha ning lan truyén rat cao

Virus xam nhap va lan truyén rat d& dang qua tiép xuc co hoc (co xét 14, cit tia, tiép xtc cua ré trong
dat). Virus c6 thé lan truyén qua cdn triing miéng nhai (theo kiéu co hoc).

Thoi Ki tiém duc cua bénh phu thude vao diéu kién nhiét do. O nhiét do 30°C 1a ~5 ngay, ¢ nhiét do
thap hon 1a 2 thang, trung binh 1a 8 - 10 ngay.

TMV la mot loai virus truyén qua hat caa nhiéu loai cay (vi du hat ca chua, thubc 14). Tuy nhién, virus
khdng ton tai bén trong hat gibng ma bam & bé mat vo hat.

TMV (va céc tobamovirus khac) 1a virus thuc vat cuc ky bén viing (cd thé dugc xem la ngoai Ié duy
nhat trong s6 céc virus thuc vat). TMVcA thé ton tai rat lau dai (hang thang téi hang nam) trén tan du
cay bénh trong dat. Tham chi thudc 14 di qua ché bién van c6 thé truyén bénh (virus gitr dugc hoat
tinh gay bénh sau 30 phdt siy & nhiét do 120°C).

Bién phép phong trixr TMV

Str dung giéng chong bénh dua trén tinh khang gen ddi gen (nhu gen N trén thudc 14, gen L trén 6t),
dua trén tinh khang tir tac nhan gay bénh PDR (vi du cy thudc 1a chuyén gen CP c6 thé khang rét tot
virus).

Str dung gidng sach bénh: Chon gibng tir nhitng ruong khéng bi nhiém bénh; thu hoach riéng cay bénh,
cay khoé.

Str Iy hat giéng. Vi TMV c6 thé ton tai ¢ vo hat nén c6 thé han ché virus bang xur Ii hat giéng véi hoa
chat. Vi du ngam hat trong dung dich NasPO, 10% trong 2 gid; hoic ngdm hat trong dung dich NasPO,
1% trong 15 phut, sau d6 ngam trong dung dich NaOCI 0.53% trong 30 phut. Xt ly hat vaéi dung dich
HCI1 20% ciing cho két qua tdt.

Khtr triing dung cu thu hai bang Formalin 4 %, rira tay va dung cu bang xa phong, sira.

Nhd bo cay bénh trén dong rudng, don sach tan du cay bénh va diét con tring mdi gisi 1a sdu an 1a
(truyén kiéu co gi6i).

Tomato brown rugose fruit virus (ToBRFV)

ToBRFV la mot tobamovirus méi duoc xac dinh nam 2014 tai Israel, 2015 tai Jordan va hién da lan
sang nhiéu nudc gom China, Mexico, USA va nhiéu nuéc chau Au.

Virus hién dang gay quan ngai 16n cho san xut ca chua va nhiéu cay Capsicum khéc vi nhiém trén
cac giéng ca chua khang TMV va ToMV.

ToBRFV gidng véi TMV va céc tobamovirus vé dic diém hinh théi, sinh hoc, dich t&, phong chéng
va chan doan.

Pic diém triéu chieng trén ca chua (Hinh 11-6 )

ToBRFV gay mat loat triéu chiing tir dit doi — nhe - an (khdng triéu ching).

La:
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Thuong xuat hién som nhat & ngon.
Kham, bién vang, dém bién vang
Phong l4

Héo 14 => bién vang => cay chét
Nhan, gion hoac bién dang

L& nho hep d6i khi xuat hién

Cgén27 than, dai hoa

Vét chét hoai ndu

bom bién vang, ¢6 van cam thach
Dbm chét hoai mau téi trén qua xanh

Qua non bién dang va chin khéng déu (c6 cac soc xanh, mang xanh)
Qua mot sé giéng (VD Juanita & Bic) chi chuyén mau cam ma khdng thé chin do.

Céac mang nhin (rugose) trén qua kha hiém gap.
S6 lugng qua giam.

o 3 3
Hinh 2-9 Triéu chitng do ToBRFV gay ra trén ca chua (Garcia-Estrada et al. 2022)
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Tomato mottle mosaic tobamovirus (ToMMV)

ToMMYV dugc phat hién dau tién tai Mexico nam 2013 va tiép theo dugc phat hién thiy tai Americas,
Asia va Europe. TOMMV nhiém trén ca chua va capsicum.

Gidng nhu ToBRFV, ToOMMYV dang 1a d6i twong duoc quan tam nhiéu vi ciing nhiém trén cac gidng
ca chua khdng TMV va ToMV.

ToMMYV chua phat hi¢n thiy tai Viét Nam, nhung tai Trung Qudc, virus duoc phat hién thiy tai nhiéu
tinh trong d6 co cac tinh 1&n can Viét Nam nhu Van Nam, dao Hai Nam.

ToMMYV dic biét giéng voi TOMV vé dic diém diém virus (nhiéu mau trudc kia la ToMV nhung c6
thé 1a TOMMV).

ToMMV gidng vai cac tobamovirus vé dic diém hinh thai, sinh hoc, dich t&, phong chéng va chan
doan.

Triéu ching do TOMMYV trén ca chua rat giéng vai triéu chung do cac tobamovirus khac gom: bién
vang |4 va ngon, kham 14, dém bién vang, d5m chét hoai trén qua va I4, qua chin khong déu, bién
dang la (Hinh 11-7)

Hinh 2-10 Tri¢u chieng do TOMMYV gay ra tren ca chua (Webster et al., 2014 Maudarbaccus et
al. 2021)

VIRUS RNA SOI BDON CUC DUONG: CHI POTEXVIRUS
Chi POTEXVIRUS

Phén loai potexvirus

Vuec: Riboviria

Gigi: Orthornavirae

Nganh: Kitrinoviricota

Lép: Alsuviricetes

Bo: Tymovirales

Ho: Alphaflexiviridae

Chi: Potexvirus

Tén chi Potexvirus duoc lay tir tén loai dién hinh Potato virus X. La chi I6n véi 48 thanh vién (Bang
12-1).
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Bang 2-3 Cac loai virus thudc chi Potexvirus (ICTV, 2021

Tén virus
1 Citrus yellow mottle-associated virus citrus yellow mottle-associated virus CiYMaV
2 Citrus yellow vein clearing virus citrus yellow vein clearing virus Ccyvcv
3 Indian citrus ringspot virus Indian citrus ringspot virus ICRSV
4 Allium virus X allium virus X AVX
5 Alstroemeria virus X alstroemeria virus X AlsVX
6 Alternanthera mosaic virus alternanthera mosaic virus AltMV
7 Ambrosia asymptomatic virus 1 Ambrosia asymptomatic virus 1 AAV1
8 Asparagus virus 3 asparagus virus 3 AV3
9 Babaco mosaic virus Babaco mosaic virus BabMV
10 Bamboo mosaic virus bamboo mosaic virus BaMV
11 Cactus virus X cactus virus X CVvX
12 Cassava Colombian symptomless virus Cassava Colombian symptomless virus CsCSV
13 Cassava common mosaic virus cassava common mosaic virus CsCMV
14 Cassava virus X cassava virus X CsVX
15 Clover yellow mosaic virus clover yellow mosaic virus ClYmv
16 Cnidium virus X Cnidium virus X CnVX
17 Cymbidium mosaic virus cymbidium mosaic virus CymMV
18 Euonymus yellow mottle associated virus Euonymus yellow mottle associated virus EYMaV
19 Euonymus yellow vein virus Euonymus yellow vein virus EYVV
20 Foxtail mosaic virus foxtail mosaic virus FoMV
21 Hosta virus X hosta virus X HVX
22 Hydrangea ringspot virus hydrangea ringspot virus HARSV
23 Lagenaria mild mosaic virus lagenaria mild mosaic virus LMMV
24 Lettuce virus X lettuce virus X LeVX
25 Lily virus X lily virus X LVX
26 Malva mosaic virus malva mosaic virus MalMV
27 Mint virus X mint virus X MVX
28 Narcissus mosaic virus narcissus mosaic virus NMV
29 Nerine virus X nerine virus X NVX
30 Opuntia virus X opuntia virus X OpVX
31 Papaya mosaic virus papaya mosaic virus PapMV
32 Pepino mosaic virus pepino mosaic virus PepMV
33 Phaius virus X phaius virus X PhVX
34 Pitaya virus X Pitaya virus X PiVX
35 Plantago asiatica mosaic virus plantago asiatica mosaic virus PIAMV
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Tén virus Viét tat
36 Plantain virus X plantain virus X PIVX
37 Potato aucuba mosaic virus potato aucuba mosaic virus PAMV
38 Potato virus X potato virus X PVX
39 Schlumbergera virus X schlumbergera virus X SchvX
40 Senna mosaic virus Senna mosaic virus SenMV
41 Strawberry mild yellow edge virus strawberry mild yellow edge virus SMYEV
42 Tamus red mosaic virus tamus red mosaic virus TRMV
43 Tulip virus X tulip virus X TVX
44 Turtle grass virus X Turtle grass virus X TGVX
45 Vanilla virus X Vanilla virus X VaVX
46 White clover mosaic virus white clover mosaic virus WCIMV
47 Yam virus X yam virus X YVX
48 Zygocactus virus X zygocactus virus X ZyVX

Pic diém phan tir va b gen potexvirus
Céc potexvirus déu 1a cac virus RNA c6 bd gen gom 1 phan tir RNA soi don, cuc (+), ¢6 mil Cap dau
5’ va c6 duoi polyA.
Céc potexvirus déu c6 dang hinh soi mém, khdng ¢ vé boc, ¢ cau triic ddi xing xoan. Phan tir virus
chi c6 vo protein bao quanh 18i RNA genome.
Phan tir virus hinh sgi mém, kich thudc 470-1000 nm x 12-13 nm. Cac potexvirus c6 bo gen RNA soi
don, cuc (+), khong phan doan, kich thudc ~ 5.9-7 kb. Trong qua trinh tai sinh, cac potexvirus tao 3
phan tir phu genome (subgenomic RNA). Phan tir RNA genome va 3 phan tir phu genome déu c6 dau
5’ dugc mil hoa, con dau 3” c6 dudi poly A.
B6 gen cac potexvirus ma héa c6 5 ORF ma hda 5 proteins la RNA-dependent RNA polymerase
(RdRp), 3 Triple gene block proteins (TGBp) gom TGB1, TGB2, TGB3 va CP (Hinh)

cp

Hinh 2-11 S dd c4u tric phan tir ciia cac potexvirus (Viralzone, 2009)
5 RdRp | [TGB2] ;
5 , b 3
| 1681 | | [CPH
i TGB3
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inning
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Hinh 2-12 So’ d6 té chirc b gen ciia cac potexvirus (Viralzone, 2009)
Pepino mosaic VIRUS (PepMV)
Phan bé va tam quan treng PepMV
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PepMV duoc phét hién thiy dau tién trén cay dua pepino tai Peru nam 1980. Puoc goi la dua nhung
cay pepino la cay hoc ca (Solanum muricatum). Cac nghién ciru phd ky chi cho thay virus c¢6 pho ky
chu kha rong nhung khong nhiém trén cly ho bau bi va cay ho dau, chu yéu nhidm trén cay ho ca,
trong d6 ca chua va dua pepino 1a 2 ky chu quan trong.

Hién nay (2021), PepMV di phéan b rong tai chau My, chau Au va chau Phi. Tai chau A, virus moi
chi dwoc cong b tai Israel, Syri va Trung Qudc (Thuong Hai). Tai chau Pai Duong, PaMV méi chi
xuét hién tai NewZealand.

Hién con tranh luan vé tam quan trong kinh té caa PepMV trén cay ca chua. Thiét hai kinh té cha yéu
do xuat hién triéu chirng trén qua (giam gia tri thwong pham). Khé nhiéu isolates PepMV tao triéu
chang nhe hoic an triéu chieng, tham chi ¢ thé dugc tng dung dé tao phan &ng chéo nham chéng
benh Do PepMV da phan bd rong tai chau Au va y nghia kinh té khong cao nén virus khong duoc
Xep va ddi tuong KDTV tai khu vuc nay. Tuy nhién do virus lan truyen qua hat giéng va bién phap
kiém sét c6 thé ton kém nén virus van dugc mot sé qudc gia chau Au xép vao nhom ddi tuong KDTV
c6 kiém soét.

Hinh thai phan tir va by gen PepMV

Phan tir PepMV hinh sgi mém, kich thudc ~450-580 x 138 nm thudc nhém virus tran. Phan tir virus
gom 1 phan tir RNA genome kich thuée ~ 6.4 kb dugc bao boc bai mét 16p vo protein.

PepMV 6 bo gen RNA soi don, cuc +, khong phan doan. To chic b gen cua PepMV (Hinh 12-3)
gom:

Mét chudi khong dich ma dau 5” (untranslated leader).

Nam ORF la:

ORF1 mé hoa protein MET-Hel-RdRp (126 kDa) c6 chiic ning tao mil (methyltransferase) dau 5’ phan
tir RNA, théo xoén (helicase) va tong hop RNA (RdRp) trong qué trinh tai sinh.

ORF2, ORF3, ORF4 ma hda khdi 3 protein (triple gene block) 1a TGB1, TGB2 va TGB31. Khéi 3
protein nay dong vai tro 1a MP protein cua virus.

ORF5 méd héa CP (25 kDa)

Mbt chudi khéng dich ma dau 3

Pudi poly A

Trong qué trinh tai sinh, PepMV tao 3 phan tir RNA phu genome c6 chung dau 3’ voi phan tir RNA
genome nhung c6 kich thudc ngan hon.

Phan tir RNA genome va 3 phan tir phu genome déu dugc mil héa m7G5'ppp5'Gp (Cap) ¢ dau 5° va
c¢6 dudi polyA & dau 3°.

TGBp2 CP
Methyltransferase NTPase / helicase RdRp 14 kDa 25 kDa
O 1 ] [ 1 ] s
5 polyA -3
' ———1 [
Replicase TGBpl TGBp3
164 kDa 26 kDa 9kDa

Hinh 2-13 T chirc b gen ciia PepMV

Triéu chieng PepMV

. PepMV gom 5 chiing, duoc xac dinh duya trén dic diém sinh hoc (triéu chirng, phé ky chu tu nhién
va lay nhiém nhan tao) va so sanh trinh ty, bao gom:

Chung pepino Peru (LP)

Chuang ca chua chau Au (EU)

Chung Chile-2 (CH2)

Ching US1 (US1)

Chung PES (xac dinh tir ca chua dai tai Peru)

Mtc do biéu hién tridu ching khdng phu thudc chang virus vi mdi ching c6 ca cac isolate tao triéu
ching dir doi va triéu chuang nhe.

Trén ca chua, triéu chirng do PepMV kha bién dong, tir triéu ching an téi trigu ching réat dir doi. Nhin
chung, triéu ching caa PepMV phu thudc td hop isolate virus — giéng ca chua, tudi cay tai thoi diém
nhiém va diéu kién ngoai canh (nhiét d va anh sang thip thuan loi cho triéu chiing biéu hién).

Pic diém triéu chirng cia PepMV trén ca chua (Hinh 12-4)
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La:

Kham vang, kham xanh vang

Dbm bién vang

L& ngon c6 thé nho hep, cong nhe

bom bién vang

Bién mau dang van cam thach, dang ngon lira

Qua bién dang va chin khong déu (c6 cac soc xanh, mang xanh)
Triéu ching nhe trén qua c6 thé chi c6 cac dang dom bién vang.

;' .s b 4 T’ .
Hinh 2-14 Tri¢u ching do PepMV trén ca chua
Lan truyen
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Glong nhu cac potexv1rus khac, PepMV xam nhép va lan truyen dé dang qua tiép xtc co hoc (co Xat
4, cit tia). bang cht y, virus co thé lan truyén qua ong thu phan.

PepMV truyén qua hat ca chua véi ty 18 hat nhidm 0.005% - 0.057%. Tuy nhién, virus khéng ton tai
bén trong hat giéng ma bam & voé hat. Qua ca chua khéng c6 triéu chitng van cé thé chira ham luong
virus cao.

Phan tir PepMV va céc potexvirus khac kha bén virng vé mat vat ly. PepMV c6 thé ton tai va duy tri
kha ning xAm nhiém nhiéu tuan trong tan du cay va trén bé mat cac vat dung cham soc, thu hai. ..

VIRUS RNA SO BON CU’C DUONG: CHI POTYVIRUS

CHI POTYVIRUS

Gigi thigu

Vuc: Riboviria

Gioi: Orthornavirae

Nganh: Pisuviricota

Lop: Stelpaviricetes

Bo: Martellivirales

Ho: Potyviridae

Chi: Potyvirus

Chi Potyvirus Ia chi Ién nhit trong ho Potyviridae véi khoang 200 loai. Nhu vay, cling véi chi
Begomovirus (ho Geminiviridae), Potyirus I chi virus thyc vat 1on nhat, chiém khoang 20% tong s6
virus thuc vat.

Nhiéu potyvirus 1a c4c tac nhan gay bénh cdy c6 y nghia kinh té. Vi du:

Papaya ringspot virus (PRSV) gay bénh virus quan trong nhat trén du du va bau bi.

Turnip mosaic virus (TuMV) hai cdy rau ho thap ty va dugc xem la virus quan trong thir 2 trén cay rau
khap thé gioi.

Bean common mosaic virus (BCMV) trén cay ho dau.

Potato virus Y (PVY) trén cay khoai tay va cac cay he ca khac.

Plum pox virus (PPV) la virus quan trong nhit trén cay qua hach nhu dao, tdo, 18, man.

Trong té bao cay, potyvirus thudng tao cac loai thé vui dic trung. TAt ca cac potyvirus déu hinh thanh
thé vai hinh tru trong té bao chat (Hinh 15-1). Thé vii t& bao chat hinh thanh tir protein CI
(cytoplasmic inclusions (CI)). Cac thé vui CI nay co hinh dang dédc trung (hinh vong banh xe, hinh
phién.. .) cho potyvirus va do d6 c6 gia tri chan doan. Mot s6 virus lai hinh thanh thé vui trong nhan
goi la thé vui nhan (nuclear inclusion, NI). Thé vui nhan duoc ciu tao boi 2 protein 1a N1b va Nla.
Mot s6 virus cling hinh thanh thé vii trong nhan nhung hinh dang thé vii khong xac dinh goi la thé
viii v6 dinh hinh (amorphor inclusions, AI) dugc cau tao boi protein HcPro.

Phan Ién VIrus trong ho c6 pho ky chu hep hoic rat hep nhung mot sé it lai ¢6 phd ky cha rat rong,
nhiém ca trén cay 1 va 2 |4 mam

Hinh 2-15 Hinh thai vifrion va thé VUi cﬁa,potyvirgs. Anh trai: phan tir PVY, bar = 100 nm
(Shukla et al., 1998). Hinh phai: thé vui te bao chat cia PVY trong té bao thuoc |4 (Arbatova et
al. 1998).
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Pic diém virion

Céc potyvirus co phan tir hinh soi mém duong kinh 11-15 nm va dai 650 — 950 nm. Md&i phan tur
virion dugc ciu tao tir 1700-2000 tiéu phan protein xap xép theo kiéu xoan dbi xang xung quanh phan
tir RNA genome. Ngoai ra, phan tir virus con c6 1 protein gan ¢ dau 5° 1a VPg (genome-linked
protein, VPg). Thanh phan phan tir bao gom 95 % protein va 5% RNA.

Té chirc bd gen

Tat ca cac potyvirus ¢ bo gen la mot phan tir RNA soi don, cuc duong, kich thudc ~ 10 kb. T6 chirc
b gen cua cac potyvirus gidng nhau (Hinh 13-2), tinh tir trai sang phai 1a:

Mot vung 5° khong dich ma (5’UTR)

Mot ORF don, 16n goi 1a ORF chinh (major ORF).

Mot dau 3’ khong dich ma (3’UTR), két thic bang 1 dudi poly-A.

Potyvirus

A Cl Mia Nl

1 T 1 T T 1

¥ ¥ + LR B + +
@==pt-pro| HoPro | P3 fK|Helicaseratrase [bi|vea || pro [Replicase | Cp jmm—mpoly &

Hinh 2-16 T#é chirc bd gen ciia cac potyvirus (Shukla et al., 1998).

ORF chinh ma hoa 1 polyprotein, sau khi dich ma sé dugc xu ly thanh khoang 10 protein chirc nang:
Protein P1

Protein bé tro (Helper component protein, HC-Pro)

Protein P3,

Protein 6K1,

Protein thé vUi té bao chat (CI)

Protein 6K2

Protein VVPg (genome-linked protein)

Protein Nla-Pro (major protease of small nuclear inclusion protein -Nla)

Protein NIb (large nuclear inclusion protein)

Protein vo (coat protein, CP)

Déi vai cac virus thuge chi Bymovirus thi RNA-1 ma hoa céc protein tuong tu P3, 6K1, Cl, 6K2, Nla,
NIb va CP, con RNA-2 ma hoa 2 protein P1 va P2, trong d6 P1 twong tw HC-Pr con P2 twong tu
protein “read through “ctia cac furovirus va can thiét dé virus cé thé truyén dugc qua mdi giéi 1a nam.
Potato virus Y (PVY)

Tam quan trong

PVY la mét virus thudc chi Potyvirus, duoc ghi nhan dau tién trén khoai tay tir 1931 va la mot trong
c4c virus thuc vat dugc nghién ctiu nhidu va day da nhat. PVY c¢6 phd ky chi rong, dic biét nguy
hiém trén cay ho ca. PVY duoc xem 12 virus quan trong nhat trén khoai tay va trong nhiéu trudng hop
trén thudc 14, ot va ca chua.

Virus

PVY la loai chuan cuaa chi Potyvirus, va giéng nhu cac potyvirus khéac, c6 phan tir hinh soi mém, kich
thudc 730-740 x 11-12 nm véi ~ 6 % nucleic acid.

PVY la mét trong cAc virus rat da dang vé di truyén va tinh gay bénh. Vé mat lich sir, dya trén phan
g ddi vai cay ky chu va cy chi thi (Nicotiana tabacum cv Samsun, Solanum tuberosum va Physalis
floridana), PVY duoc chia thanh 3 chung chinh la PVY©, PVYN va PVY€,

Chung PV'Y° xuat hién khép thé gioi, tao phan tng siéu nhay trén cay khoai tdy mang gen khang Ny.
Chuang PVY® phan bb ¢ Uc, An D6 va chau Au, tao phan ng siéu nhay trén cay khoai tdy mang gen
khéng Nc.

Chuang PVYN phan bb ¢ chau Au, chau Phi va Nam My, gay chét hoai gan trén thudc l4. Gan day, mot
sb ching méi gan giii voi chung PVYN ciing dugc mo ta. Chang han, chang PVYN-Wilga ¢6 ngudn géc
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tir ching PVYN phan Iap tir khoai tdy Ba Lan nhung tao triéu chitng nhe hon; chung PVYN™N tao vét
dém vong chét hoai trén cu khoai tay.

Nhin chung viéc phan chia chang PVYY kha phic tap vi cac ching thuong hay téi to hop véi nhau.
M&i day (1998), dua trén phan tich phan tir, cac isolate PV'Y trén thé giéi dwoc chia thanh 3 cum pha
hé (Hinh 15-4) Ia:

PVYN bao gém céc mau virus khoai tay thudc chung PVYN va PVYNTN,

PVY© bao gém céc mau virus khoai tiy twong tng véi chung PVY°

PVYM bao gdm c4c mau virus khong phai phan 1ap tir khoai tay (NP 1 viét tit caa non-potato). Phan
Ién cac mau thuge chung PVY®©

PVY tai Viét Nam

Mot nghién ctru dua vao trinh ty gen CP cua 3 mau PVY Viét Nam (thu trén khoai tay va 6t ) nim
2008 cho thiy ca 3 mau nay phan nhém vao 3 cum khéc nhau & trén, trong d6 mau virus phan 1ap tir
cay ot tai Da Lat phan nhém vao cum PVYM. Két qua ndy ching to virus PVY tai Viét Nam kha da
dang va c6 thé da xam nhap vao Viét Nam bing nhiéu duong khac nhau.

Triéu chirng

Trén khoai tay, PVY thuong gay bénh kham hozc kham nhan (Hinh 13-3). Triéu ching rét bién dong
phu thudc chung virus, gidng cay, diéu kién thoi tiét va cach nhiém bénh (bang rép hay tir cir). Cac
triéu chimg thuong bat gap trén khoai tay bao gdm kham, kham nhan, lin, 14 gion, dém chét hoai gan
(thudng ¢ 14 phia dudi), ddm vong chét hoai trén cu.

Trén thudc 14, ot, ca chua, PVY thuong gay cac triéu chimg dém bién vang, kham, hoic dém chét
hoai trén gan. Nhin chung 14 cay bénh it bi bién dang hon so véi khoai tay.

Hinh 2-17 Céc triéu chitng kham, kham nhin, lin, chét hoai 14 va dém vong chét hoai trén
khoai tay do PVY (Kerlan, 2006; Ha Viét Cwong, 2005)

Lan truyén

PVY truyén dé dang qua ci khoai tdy nhung khong truyén qua hat (hat khoai tay, ca chua, thudc 14).
Cu bénh 1a mét trong cac ngudn bénh quan trong nhét trén khoai tay.

Khoang 50 loai rép muoi co thé truyén PVY theo kiéu khdng bén viing. Trong s6 céc loai rép nay, rép
dao M. persicae 1a vecto higu qua nhit.
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Ngoai ra, nhiéu cay Ky chu dai ho ca (thudc cac chi Datura, Solanum, Physalis) 1a nguon bénh quan
trong doi veoi PVY.

Phong chong

Doi véi khoai tay ‘ ’ ‘ )

Dung cu giong sach bénh: trong khoai tay tir hat, nudi cay dinh sinh truéng, trong ruéng giong tai cac
khu vuc biét lap, diéu tra va vé sinh dong ruong (nhé bo cay bénh, ky cha dai).

Phong trir vecto. Mic di kém hiéu qua nhung c6 thé 1am giam mat do vecto.

Tao gidng khang véi gen khang c6 ngon goc tir cdy. Ba loai tinh khang trén khoai tiy da duoc &p dung
1a (i) khang ngang, (ii) tao phan tng siéu nhay va (iii) cuc khang. Tinh khang ngang la tinh khang da
gen. Tinh khang tao phan tng siéu nhay do mét gen khang chu, tréi 1a Ny qui dinh. Dang cuc khang
cling do mot gen khang chi, troi 12 Ry qui dinh. Céc gen qui dinh kha nang cuc khang déu Iy tir khoai
tay dai nhu Ry tir S. stoloniferum va Ryaqq tir S. andigena.

Tao giong khang kiéu PDR. Tao cac gidng mang gen ciia PVY (nhu CP, P1, NIb) ciing da dugc nghién
ctru. Cay chuyén gen CP thudng tao ra kiéu hinh dang cuc khang. Ngoai ra, tao giong khang thong qua
co ché RNAI ciing dd va dang duoc nghién ctu tir khoang 10 nam trd lai day. Mot s6 gidng khoai tay
chuyén gen khang PVY da dugc thuong mai hoa nhu gidng Russett Burbank va Shepody tai My.
boivéithuscla o

Trén thuoc 14, tao giong khang dung ca gen khang tur cay va tir virus 1a bién phép chinh dé chong lai
PVY. Tuy nhién giong mang gen khang tir cay (vi du gen va) thuong bi giam néng suat va chat luong
thuoc. Vi vay, tinh khang thong qua PDR thudng duoc cha y hon.

Doi véi ca chua va 6t i )

Tao giong khang dua vao gen khang cua cay. Nhiéu gen khang chu (ca troi va lan) chong PVY da duoc
phat hién trén ca chua va 6t. Vi du gen lan pot-1 tir cdy L. hirsutum, c&c gen lan pvrl, pvr2, pvrd va
pvr5 tir Capsicum annuum; cac gen khang troi Pvr4 tir C. annuum va Pvr7 tir C. chinense. Cac gen
khang lan dac biét pvr2 da dugc dua vao nhiéu gidng 6t & chau Au va My. Gen khang troi Pvr4 khang
duoc tat ca cac ching PVY ciing duogc dua vao gidng cac giéng 6t lai & chau Au.

Ngoai ra, cac k§ thuat canh tac nhu dung bay dinh mau vang hozc nha luéi da duoc &p dung thanh cong
trong mot s6 trudng hop dac biét (noi ap luc bénh khdng cao, md hinh canh tac kiéu céng nghiép) nhu
& Israel dé chong phét tan bénh trén ruéng.

VIRUS RNA SQ'I BPON CU'C AM: ORTHOTOSPOVIRUS

Chi ORTHOTospovirus

Phan loai

Vuec: Riboviria

Gioi: Orthornavirae

Nganh: Negarnaviricota

Lop: Ellioviricetes

B: Bunyavirales

Ho: Tospoviridae

Chi: Orthotospovirus

Hién c6 khoang 26 orthotospovirus hai thuc vat di duoc ghi nhan (Bang 14-1), trong d6 virus dién
hinh va c6 ¥ nghia kinh té 12 Tomato spotted wilt virus (TSWV).

C6 it nhét 3 orthotospovirus 1a TSWV, CaCV va TNRV di duoc phét hién trén ca chua Viét Nam.
Béang 2-4 Céc loai virus thugc chi Orthotospovirus (ICTV, 2021)

Loai Tén virus Viét tit
1

Alstroemeria necrotic streak orthotospovirus Alstroemeria necrotic streak virus ANSV
2 Alstroemeria yellow spot orthotospovirus Alstroemeria yellow spot virus AYSV
& Bean necrotic mosaic orthotospovirus bean necrotic mosaic virus BeNMV
4 Calla lily chlorotic spot orthotospovirus calla lily chlorotic spot virus CCsVv
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Loai Tén virus Viét tit

5 Capsicum chlorosis orthotospovirus Capsicum chlorosis virus CaCV

6 Chrysanthemum stem necrosis orthotospovirus chrysanthemum stem necrosis virus CSNV
7 Groundnut bud necrosis orthotospovirus groundnut bud necrosis virus GBNV
8 Groundnut chlorotic fan spot orthotospovirus groundnut chlorotic fan-spot virus GCFSV
9 Groundnut ringspot orthotospovirus groundnut ringspot virus GRSV
10 Groundnut yellow spot orthotospovirus groundnut yellow spot virus GRSV
11 Hippeastrum chlorotic ringspot orthotospovirus Hippeastrum chlorotic spot virus HCRV
12 Impatiens necrotic spot orthotospovirus impatiens necrotic spot virus INSV
13 Iris yellow spot orthotospovirus iris yellow spot virus IYSV
14 Melon severe mosaic orthotospovirus melon severe mosaic virus MSMV
15 Melon yellow spot orthotospovirus melon yellow spot virus MYSV
16 Mulberry vein banding associated orthotospovirus mulberry vein banding-associated virus MVBaV
17 Pepper chlorotic spot orthotospovirus pepper chlorotic spot virus PCSV
18 Polygonum ringspot orthotospovirus polygonum ringspot virus PolRSV
19 Soybean vein necrosis orthotospovirus soybean vein necrosis virus SVNV
20 Tomato chlorotic spot orthotospovirus tomato cholorotic spot virus TCSV
21 Tomato spotted wilt orthotospovirus tomato spotted wilt virus TSWV
22 Tomato yellow ring orthotospovirus tomato yellow ring virus TYRV
23 Tomato zonate spot orthotospovirus tomato zonate spot virus TZSV
24 Watermelon bud necrosis orthotospovirus watermelon bud necrosis virus WBNV
25 Watermelon silver mottle orthotospovirus watermelon silver mottle virus WSMoV
26 Zucchini lethal chlorosis orthotospovirus zucchini lethal chlorosis virus ZLC

27 Tomato necrotic ringspot orthotospovirus tomato necrotic ringspot virus TNRV

Pac diém

Céc orthotospovirus hai thyc vat ¢é hinh thai phan tir va t chirc b gen giéng cac bunyavirus khac
hai dong vat. Ching c6 phan ti hinh cau (khdi da dién), kich thuéc tir 80 — 120 nm. Phan tir virus c6
v boc, vo ¢6 mau nho ciu tao bang glycoprotein nhd 1én trén bé mat. Tat ca cac orthotospovirus co
bo gen phan manh gom 3 phan tir RNA soi don cuc (-) hodc ludng cuc ky hiéu 1a L (large), M
(medium) va S (small) c6 tong kich thuéc tir 11 — 19 kb. T4t ca 3 phan tir déu duoc lap rép trong 1
phan tu virus.

Céc tospovirus déu khong ruyén qua hat gidng, lan truyén ngoai tir nhién nho bo tri theo kiéu bén
virng tai sinh.

Tomato spotted wilt virus (TSWV)

Tam quan trong

TSWV (virus dém héo ca chua) la virus quan trong nhét cuaa chi Orthotospovirus.

TSWV phan bb khip thé gisi va la virus thyc vat cd phd ky cha Ion nhat, nhidm hon 940 loai cay
thugc 8 ho cdy mot 14 mam va 90 ho cay hai 14 mam.

TSWV gay thiét hai dang ké trén mot loat cac cdy trong quan trong nhu lac, dau db, khoai lang, thubc
14, du du, ca chua, 6t va nhiéu cay canh.

Virus

Hinh thai
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Virion ¢6 hinh khéi da dién (hinh cau), kich thuéc tir 80 — 120 nm. Phan tir ¢ vo boc. Vo ¢6 mau
nho cau tao bang glycoprotein (kich thudc 5-10 nm), phan cudng mau nam chim trong mét 16p mang
kép lipid (day khoang 5 nm) c6 ngudn géc tir mang té bao ky chu (vecto hoic cay).

Bén trong I6p vo 12 18i virus gdm 3 phan tir RNA dang mach vong gia do 2 dau cia mdi phan tir ¢d
thé tu bt cap. Cac phan tor RNA genome nay lién két voi cac phan ta protein N (nucleoprotein). Cac
phan tir RNA genome lién két protein N nay duoc goi la cac phan tir RNP (Ribonucleocapsid). Ngoai
ra phan 18i phan tr virus ciing chira mot s6 lwong nho protein L (1a RdRp cua virus) (Hinh 14-1).

Can ch y 1a cac phan tur ribonucleocapsid nay ¢ kha nang xam nhiém néu dugc dua vao té bao. Tréi
lai chi cac phan tir virion nguyén ven (c6 vo boc va mau) méi ¢ kha nang truyén qua vecto bo tri.
Phén tir virus chira khoang 65% protein, 20% lipid, 7% carbohydrate va 5% RNA.

Glycoprotein (Gn and Gc|

Polymerase (L]

Genomic RNA

Hinh 2-18 Hinh thai va cdu tric phan tie TSWV

Té chirc bé gen va tai sinh

Té chirc bo gen cua TSWV gidng nhu ctia cac tospovirus khac gom 3 phan tir RNA sgi don cuc (-)
hoic ludng cuc ky hiéu la L (large), M (medium) va S (small) c6 tong kich thuéc ~ 17 kb (Hinh 14-
2), cu thé Ia:

+ Soi L: 8897 nucleotides, c6 cuc (-), chira 1 ORF 16n, ma hda protein L trén soi ddi virus

+ Soi M: 4821 nucleotides, ludng cuc, chira 2 ORF ma héa 3 protein Ia NSm trén sgi virus va Gc
(G2) va Gn (G1) trén soi d6i virus. NSm 12 viét tat caa “Non-structural protein on M segment” c6
nghia 1a protein phi cau triic duoc ma hda trén sgi M.

+ Sgi S: 2916 nucleotides, ludng cuc, chia 2 ORF ma hoa 2 protein 1a NSs trén sgi virus va N trén
soi ddi virus. NSm 14 viét tit cua “Non-structural protein on S segment” c6 nghia 1a protein phi ciu
trac dugc ma hoéa trén soi S.

Tat ca 3 phan tir RNA genome déu duoc Iap rap trong 1 phan ti virus.

Hai dau cua mdi phan tir RNA genome c6 trinh tu bd sung khoang 65 — 70 nucleotides dan t6i ching
c6 thé tu bt cap tir ddu mat 5° va 3’ trong gidng “can chao”. Hau qua mic du cac phan tir genome la
mach thang nhung chiing tao ciu tric dang “vong gia”. Tam nucleotides & ddu mut 5> va 3’ cua trinh
tu b6 sung nay bao thi ¢ ca 3 phan tir. Day 1a mot dic diém gidng nhau cua céc virus ¢ bo gen RNA
soi don, phan doan, cung dugc lip rap trong 1 virion nhu tenuivirus.
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Hinh 2-19 So’ d6 qua trinh tai sinh cia TSWV

Tri¢u chirng

TSWV gay ra nhiéu triéu chizng khac nhau. CAc triéu ching nay thay d6i theo giéng cay ky chu, trang
thai sinh Iy cay ky chi (tudi, diéu kién dinh dudng va méi truong). Cac chung virus khdng khac nhau
nhiéu vé dic tinh gay bénh ma cha yéu khéc nhau vé dic trung phén tir va huyét thanh hoc. Nhin
chung, triéu chang it c6 gié tri chan doan bénh do TSWV va céc tospovirus khac gay ra.

Trén ca chua. CAc triéu ching chinh 1a: cac ddm hoic soc chét hoai trén 14, cudng 14, than, dinh sinh
truong; 14 nhin, hoa mau nau dong thau; cy nho va coi coc. Trén qua, ham luong carotene va sic to
giam; qua chin c6 cac ddm mau vang hoic dé nhat (d6m ma). Déi khi, triéu ching chi thay trén qua
(Hinh 14-3).

Trén 6t (ngot). Triéu chung chi yéu 1a cay coi coc va bién vang. L4 cd thé co dém chét hoai, ddm
vong, hoic kham. Trén than c6 cac soc chét hoai kéo t6i chdi dinh. Trén qua chin c6 cac dém vong
ddng tam hoic cac soc chét hoai.
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0
Hinh 2-20 Mgt so bénh do TSWYV gay ra trén ca chua, thuac |4 va lac
Lan truyén

TSWV lan truyén ngoai tu nhién bang nhiéu loai bo tri thudc 2 chi Frankliniella va Thrips (ho
Thripidae, bo Thysanoptera) theo kiéu bén viing tai sinh. Tam loai bo tri dwoc biét 1a vecto ctia
TSWV bao gém Frankliniella occidentalis, F. fusca (bo tri thudc 14), F. intonsa (bo tri hoa), F.
schultzei (bo tri bong), F. bispinosa, Thrips palmi (bo tr dua), Thrips tabaci (bo tri hanh) va T.
setosus. Trong s cac loai nay, F. occidentalis c6 thé dugc coi 1a vecto quan trong nhat. Tir nim 1980,
su phét tan nhanh chéng cua loai bo tri nay khap thé gisi da tao diéu kién dé virus phan bé rong hon.
TSWV truyén bing bo tri theo kiéu bén viing tai sinh kha dic biét. Chi bo tri non tudi 1 va tudi 2 moi
c6 thé chich nap virus va chi giai doan tudi 2 va trudng thanh méi c6 kha nang truyén virus. Déi véi
F. occidentalis, thoi gian chich nap va chich truyén khoang 60 phdt va thoi gian an trung binh 3 — 7
ngay. Virus duy tri kha ning lay nhim ca doi nhung chua c6 bang chung cho thay virus truyén qua
tramg.

Ca 2 loai protein bé mit 1a Gn va Ge déu can cho su lan truyén cia virus qua vecto, trong d6 Ge gitip
virus bam vao thanh ruét trong qua trinh chich nap.

TSWV khéng truyén qua hat giéng.

Phong chéng

Bién phap phong chong TSWV hién nay la két hop 3 bién phép:

Phong chong vecto bo tri. Tuy nhién vi bo tri hién di khang hau hét cac loai thudc trir sau da sir dung
nén viéc phong chéng vecto bo tri cuc ky kho.

Phong chéng cé dai. Do TSWV ¢6 phd ky cha cuc ky 16n nén co dai ciing 1a ngudn bénh rat quan trong.
Sur dung giong khang. Hién nay, chi c6 mét sb it gen khang TSWV da duoc xac dinh, vi du gen SW5.
Ngoai ra, dung giéng khang mang gen khang tir virus nhu viing ma hoa va khong ma hoa cua gen N va
NSm ciing dang dugc thu nghiém.
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3. THU'C HANH

BAI 1. PIEU TRA PONG RUONG BENH VIRUS

Noi dung

Piéeu tra dong rugng ‘

Phén biét cac triéu chitng bénh virus trén dong ruéng

Xéc dinh mirc dd nhiém bénh (theo triéu chiing)

Thoi gian/dia diém: ?

Thu thép mau i i

Céac mau 14 va qua dugc thu thap theo triéu chirg. Cht y: don vi mau la cdy. Mau thu thap dugc bao
quan trong hop am, tli am dé ¢am bao mau van con tuoi khi mang dén phong thi nghiém. Mau cay nho
s& duoc trong lai trong cc/chau nhya.

Xir ly mau ,

Mau sau khi thu thap duoc bao quan tuoi trong ngan mat ta lanh (t6i da 3 ngay).

Mau ciing duoc xir Iy kho bang silicagel/CaCl2 dé bao quan lau dai (Qui trinh thu thap va bao quan
MAu virus)

Vit ligu o , ,

Silicagel tu chi thi, giay tham, lo cé nap hoac ong falcon loai 50 mL.

Tui gidy/nilon dyng mau

Yéu ciu cu thé déi véi NGUOI THAM GIA

V¢ diéu tra bénh:

Tén bénh, tén cay ky chu (giéng néu co), giai doan sinh trudng, dia diém, ngay diéu tra, thu mau.

Ty Ié bénh (%), can kém dung luong mau

M0 ta triéu chig dién hinh (kém anh minh hoa)

Nhan xét chung vé tinh hinh bénh

Tham khao 2-3 tai liéu dé mé ta khoang ¥z trang vé virus gay bénh (hinh théi, phan loai, dic diém bo
gen, bénh gay ra trén cay, quan hé vecto).

V¢ thu thap mau bénh:

Lap bang ghi tén mau bénh thu thap gém cay, tén bénh va tén virus (du doan). Déi chiéu véi huéng dan

BAI 2. PHAT HIEN BEGOMOVIRUS BANG PCR

Noi dung ) 3 ]

Chiét DNA tong so tir mau c@y (Qui trinh chiet DNA tir thuc vat)

Thyc hién phan tng PCR (Qui trinh thuc hién phan wng PCR)

Kiém tra két qua phan (ng bang dién di agarose (Qui trinh di¢n di agarose)

BAI 3. PHAT HIEN CAC TOBAMOVIRUS, POTEXVIRUS VA
TOSPOVIRUS BANG RT-PCR

Noi dung ) N )

Chiét RNA tong so tir mau cay ca chua (Qui trinh chiet RNA tir mo thuc vat)

Chiét RNA tong sb tir mau hat ca chua (Qui trinh chiét RNA tir hat ciy he ca)

Thuc hién phan tng RT-PCR (Qui trinh phan &wng RT-PCR 1 buéc, 2 bwéc)

Kiém tra két qua phan ng bang dién di agarose (Quy trinh dién di agarose)
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