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TOM TAT

Bénh xodn vang 14 1a mét trong nhitng bénh hai nguy hiém nhat d6i voi ca chua ¢ Viét Nam c6 thé gay thiét hai
nghiém trong dén nang sudt. Cho dén nay, nhiéu gen khang bénh da dugce cong bd va viéc str dung céc gen khang tw
nhién dugc x4c dinh la mot trong nhung giai phap hiru hiéu nhét trong chon tao giéng ca chua khang bénh x0dn
Vang 1a. Nghién ctru tién hanh khao sat cac gen khang bénh xodn vang 1a 7y1, Ty2, Ty3, Ty4 va ty5 trong 230 mau
giong ca chua dang luu gitt tai Trung tim Béo ton va Phat trién Ngudn gen Céy trong - Hoc vién Nong nghiép Viét
Nam. Su dung céc chi thi phan tr DNA dé phat hién cac gen khang bénh da phat hién 11 mau glong chua gen Tyl,

5 mau glong chtra gen 72, 8 mau glong chira gen 73, 4 mau giong chira gen 7y4 va 6 mau giong chira gen #y35.

Két qua danh gia kha nang khang bénh bang phuong phap lay nhlem nhan tao trén cic mau giéng mang gen khang
d3 x4c dinh dwoc Ty/ va Ty3 1a cac gen khang hitu hiéu véi cac ngudn gay bénh & Viét Nam.

Tir khoa: Bénh xodn vang 1a ca chua, ca chua, chi thi phan tir DNA, gen khéang.

MO PAU

Bénh xoan vang la ca chua véi tén tleng anh la Tomato Yellow Leaf Curl Virus (TYLCV) do mét s6 loai virus thuéc
chi Begomowrus ho Geminiviridae gy ra, dwoc phat hién Ian dau tién & Israel vao nam 1939 (Pico et al., 1996).
Bénh nay lam thiét hai nghiém trong dén nang suét, chat lyong ca chua. Nang suét thiét hai trung b|nh tw
55 - 90%, tham chi Ia 100% khi cay bi nhiém nang bénh nay (Reynaud et al., 2003). TYLCV lay lan nh& loai bo
phén Bemisia tabaci, day I& loai cén tring cé st sinh san nhanh va manh, rat khé phong trie. Pai dich do sw
bung phat sé lwong cua chung gay ra da dwoc ghi nhan. Hién tai chwa cé loai thuoc bao vé thyc vat nao phong
tr&r hibu hiéu bénh nay, néu cay bi nhidm bénh chi ¢ thé nhé bé. Vi vay, st dung giéng ca chua khang bénh Ia bién
phap hiéu qué nhét. Gibng khang bénh khong nhirng c6 y nghia déi voi viéc cai thién néng suét, chat lvong ma
con an toan vo&i strc khde con ngwoi, vat nudi va moi tredng (Phan Hiku Ton et al., 2013).

Muén chon tao gidng ca chua khang bénh xoan vang la thanh cong thi viéc dau tién phai xac dinh dwoc sb gen
khang va gen khang hiwu hiéu & Viét Nam (Phan Hiru Ton et al., 2013). Dén nay, cac nha khoa hoc trén thé gi¢i da
xac dinh dwoc 5 gen khang virus xoan vang la khac nhau. Gen Ty1 (Zamir et al., 1994) va Ty3 (Ji, Scott., 2006) nam
trén nhiém s&c thé 6, gen Ty2 nam trén nh|em sac thé 11 (Hanson et al., 2006), gen Ty4 nam trén nhlem sac thé 3
(Ji et al., 2008) va gen ty5 nam trén nhiém sac thé 4 (Anbinder et al., 2009) Céc chi thi phan t&r DNA lién két v&i cac
gen khang bénh xoan vang la Ty1, Ty2, Ty3, Ty4 va ty5 cung da du@c cong bb ( Pérez de Castro et al., 2007; Garcia
et al., 2007; Ji et al., 2007; Ji et al., 2009; Zhang 2010 va Lapidot et al., 2015), diéu nay gitp cho viéc phét hién gen
khang va chon tao gibng khang thuan tién va nhanh chéng hon. Trong nghlen cliru nay, chung toi str dung chi thi phan
tr DNA phat hién gen khang benh xoan vang la Ty1, Ty2, Ty3, Ty4 va ty5 & 230 mau giong ca chua dang luu gitr tai
Trung tam Bao tdn va Phat trién Nguon gen Cay. trong Hoc vién Nong nghlep Viét Nam. Tiép d6, lay nhiém nhan tao
cac mau glong chira gen khac nhau véi cac nguon gy bénh xoan vang 1a dé tim ra gen khang bénh hiru hiéu. Pay la
két qua vo cung y nghia phuc vu chwong trinh chon tao gidng ca chua khang bénh xoan vang 14 tai Viét Nam.

NGUYEN LIEU VA PHUONG PHAP

Vat liéu nghién ctru

Téng sb 230 mau giébng ca chua thu thap & Viét Nam va cac nwoc trén thé gi¢i nhw Phap, Iserel, Dai Loan, Nhat,
Nga... Gibng dbi chirng trong lay nhi&dm bénh nhan tao la C155.

Ngudn bénh xo#n vang la dwoc thu thap & Béc Glang, Hai Phong, Hwng Yén va 01 cdu tric xam nhiém
ToLCHnV (m& GenBank HQ162269) gay bénh xodn vang |4 trén ca chua tai Viét Nam (Ha Viét Cuwong et al., 2011).

Phwong phap nghién ctru

Phwong phdp chiét tich DNA: DNA dwoc chiét tach tir I& non cla cdy con 20 ngay tudi bang phwong phap
CTAB duwoc md ta bdi Doyle va Doyle (1990) c6 cai tién: LAy 0,1g 14 non & cay khde, nghién nhé sau dé thém
800ul dém chlet tach bao gom (NaCl 1,5M, EDTA 50mM, Tris-HCI 100mM, CTAB 2%, 8 mercaptoethanol 1%),
tiép tuc nghlen d&u cho dén khi dich chuyen sang mau xanh dam. Chuyén dung dich nghién vao éng Eppendorf
1,5 ml vo trung, G & nhiét dd 65°C trong 30 phat. Sau khi G chuyé&n ra ngoai, giv & nhiét do phong trong 5 phut,
sau d6 bd sung thém 800 pl hén hcrp Chloroform: Isoamylalcol theo ty 1& (24 1), lAc nhe rdi ly tam 13.000 vong/phut
trong 15 phat. Sau ly tam, dich mau tao thanh 3 16p, chuyén phan dich & I&p trén cung sang dng Eppendorf méi.
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Thém 800ul Isopropanol va l&c déu rdi dat & -20°C trong 30 phut, sau do ly tam 13.000 vong/phut trong 15 phut
thu két tia DNA dwéi day 6ng. Rira két tia bang Ethanol 70%, dé kho tw nhién & nhiét do phong. Hoa tan két tia
DNA bang 50 ul dung dich TE (Tris-HCI 10mM, EDTA 1mM) rdi bdo quén & - 20°C.

Chi thi phéan tie DNA bdng phwong phép PCR

Thanh phan phén ing PCR 20ul gém: 10 pl PCR 2X master mix ctia Fermentas; 1 pl (10 uM) mdi mdi loai; 7 pl
nwéc free nuclease va 1ml DNA tong so twong dwong (10 ng).

Chu ky nhiét: V&i gen Ty1: 20 chu ky dau & 94°C/10 giay, 55°C/30 gidy va 72°C/70 giay; 10 chu ky sau & 94°C/10
giay, 53°C/30 giay va 72°C/70 giay; két thic bang buwéc kéo dai & 72°C/10 phat (Hanson etc al., 2012). Véi gen
Ty2, Ty3, Ty4 va ty5: Bién tinh ban dau & 94°C/5 phut, sau dé thiét 1ap 34 chu ky gébm 94°C/30 gidy, 53°C/1 pht,
72°C/1 phut; két thic phan (ng béng buwéc kéo dai & 72°C /5 phut va gir & 4°C. Riéng gen Ty7, 10ul san phdm
PCR duwoc 0 qua dém & 65°C véi 5 don vi enzyme Tagl d& phan biét alen khang va man cam.

Dién di: Dién di san pham PCR trén gel agarose 1,5% trong dung dich dém TAE 1X va b sung thém chat nhuém
redsafe. Quan sat hinh anh dién trong buéng UV.

Trinh tw mdi nhan céc doan chi thi:

STT Tén chi thi Trinh tw moi Gen lién Tham khao
két

TG97F:5'- taa tcc gtc gtt acc tct cct t - 3

1 TG97 Tyt Hanson et al., 2012
TG97R: 5'- cgg atg act tca atagcaatga - 3’

TO302F: 5'- tgg ctc atc ctg aag ctg atagcgc - 3’ )
2 T0302 Ty2 Garcia et al., 2007
TO302R: 5'- tga t(t/g)t gat gtt ctc (t/a)tc tct (c/a)gc ctg - 3’

P6-25-F2: 5'- ggt agt gga aat gat gct gctc - 3’ .
3 P6-25 Ty3 Ji et al, 2007
P6-25-R5: 5'- gct ctg cct att gtc cca tat ata acc - 3

F: 5’- tgg tgg aag gca ca cac-3
4 C2_AT5g51110 99799aad g 999 Ty4 Ji et al., 2009
R: 5'- tct tta ctt gat cta ttt tag cag ¢ -3’

F: 5'- tcg att tgg aat gag ttt tc -3’
5 TM719 tyd Chen et al., 2015
R: 5’- tga aat aga ttt gtc agg tgtt-3’

L&y nhiém nhan tao bénh virut xodn vang la: Chdi bénh dai 4-5cm dwoc tach ra tlr nhitng cay ca chua cé triéu
chirng bénh dién hinh thu tir Kién Thuy - Hai Phong, Van Giang - Hung Yén va Viét Yén - Bac Giang ghép lén
gibng man cam Hong Lan 50 ngay tudi dé& nhan va duy tri cac ngudn bénh. CAu tric xam nhiém ToLCHNV (m&
GenBank HQ162269) ciing duoc lay nhiém trén glong Hong lan bang phwong phap tiém mat dwdi 14 (Kheyr et
al., 1991) dé& nhan mau bénh nay phuc vu lay nhiém nhan tao bang phwong phap ghép. Cac dong danh gia dwoc
gieo trong nha lwéi dé& cach ly cén trung, sau 30 ngay tudi thi tién hanh ghép ném véi chdi bénh, vi tri ghép &
phan than phia trén 3 |4 that diu tién, méi dong ghép 10 cay, sau 10 ngay thi trdng ra ruéng. Sau 40 ngay ghép
tién hanh danh gia mic dd nang nhe theo thang diém tir O - 4 (Lapidot, Friedmann., 2002): 0 - khdng ¢6 triéu
chirng bénh; 1 - canh I4 hoi vang; 2 - mot sb 14 chét cudi bi bién vang va sé it bj xodn; 3 - nhiéu Ia bién vang,
xodn, va cong lén, cay tiép tuc phat trién; 4 - cay coi coc va bién vang rat nghiém trong, 1a xodn va cong, cay
ngtrng phat trién.

KET QUA VA THAO LUAN
Phat hién gen khang Ty1

Gen Ty1 la gen troi, dwoc Zamir va ddng tac gid (1994) xac dinh ndm trén nhiém sic thé s 6. Sau nay cac nha
khoa hoc d& xac dinh dwoc cac chi thi phan ti lién két véi gen nay. Pérez de Castro va ddng tac gia (2007) da
xac dinh dwoc chi thi JB-1 lién két v&i gen Ty7. Tuy nhién, chi thi JB1 1a chi thi trdi nén khong phan biét dwoc
kiéu gen khang ddng va di hop t&r. M&i day, Hanson va dong tac gia (2012) da phat trién thanh cong chi thi déng
tréi CAPS TG97 cho phép phan biét dwoc kiéu _gen khang ddng va di hop tir. Chinh vi vay, trong nghién clru nay
ching t6i da st dung chi thi CAPS TG97 dé& chon phat hién gen khang Ty1. San phdm PCR véi cdp moi
TG97F/R la mét doan DNA dai khoang 400 bp & tAt ca cac mau giéng nghién cru. Sau khi cit san pham bang
enzyme Tagql, cac mau gidbng mang gen Ty7 xuét hién 2 vach bang dai khodng 300bp va 100 bp, cac mau giéng
khéng mang gen thi khdng bj cat nén chi c6 mot vach dai khodng 400bp (Hanson et al., 2012). Phat hién gen
khang Ty1 & 230 mau gidng nhan thdy cé 11 mau gibng chra gen, 1a cac mau gibng AVRDC139, AVRDC154,
AVRDC188, AVRDC189, AVRDC193, AVRDC198, Fr28, Fr34, Is23, I1s34 va Ru07. Hinh anh dién di dwoc thé
hién & hinh 1.
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Hinh 1. Dién di san phdm PCR st dung cap moi nhan doan chi thi TG97 céat b&i enzyme Taq/

Giéng 1: Ladder; Giéng 2, 7, 8,10, 12, 13,14,15 kich thuéc vét bang khodng 400 bp khéng mang gen Ty1;
Giéng 3, 4, 5, 6, 9, 11 c6 hai vét bang kich thuéc khodng 300 va 100 bp mang gen Ty1

Phat hién gen Ty2

Gen Ty-2 dwoc Hanson va dbng tac gia (2006) xac dinh nam trén nhanh dai nhiém séc thé 11, ndm gitra chi thi
TG36 va TG26. Sau dé Garcia va dbng tac gia (2007) da phat trién chi thi SCAR T0302 lién két véi gen nay. St
dung cap mdi TO302F/TY2R1, cho phép phat hién dwoc duoc gen Ty2 & ba trang thai khac nhau, déng hop to
tréi, di hop tir va ddng hop tir 1&n. S&n phdm PCR sau dién di xuét hién vét bang kich thwéc 600bp 14 nhitng mau
giébng co6 chira gen khang Ty-2, xuat hién vét bang kich thwéc 450 bp 1a nhivng mau gidng khoéng chira gen Ty2
(Hanson et al., 2006). Qua d6, phat hién dwoc 5 mau gidng trén tbng 230 mau gibng chira gen khang bénh xoan
vang l& Ty2. Cac mau gibng chira gen Ty2 chl yéu dwoc thu thap ti vién nghién cu rau chau A, 1a cac méu
giébng AVRDC135, AVRDC138, AVRDC139, AVRDC142 va AVRDC144. Hinh anh dién di san phdm PCR phét
hién gen Ty2 dwoc thé hién & hinh 2.

1000 bp
750 bp
500 bp

250 bp

Hinh 2. Dién di san phdm PCR st dung cap méi T0302F/R1 nhan doan chi thj T0302 phat hién gen Ty2
Giéng 1: Ladder; Giéng 2,3 4,57, 8 11, 12, 14, 15: Kich thuoc vét bang 450 bp khéng mang gen Ty2;
Giéng 6, 9, 10, 13: Kich thuéc vét bang 600 bp mang gen khéng Ty?2
Phat hién gen khang Ty3

Gen Ty3 la gen tr6i ndm trén nhiém sac thé sé 6 (Ji et al., 2007; Ji, Scott., 2006). Theo Ji va ddng tac gia (2007),
gen Ty3 dinh vi tai mét viing c6 chra locus FER (25 cM, dong vector BAC56B23, AY678298). C&p méi P6-25 F/R
duoc thiét ké dé khuéch dai trinh tw gan dau 5' cta dong vector BAC 56B23, tao ra san phdm la mét bang 660bp
dbi v&i alen Ty3b va mot bang 630bp véi alen Ty3a, alen man cam ty3 cho mét bang 320bp.

4 5 6 7 8 9 10 11 12 13 14
660 bp

500 bp

Hinh 3. Dién di san phdm PCR st dung cip méi P6-25 phat hién gen Ty3
M: Ladder; Giéng 1,2, 6,7,9, 11, 13 va 14: Kich thuéc vét bang 320 bp khéng mang gen Ty3;
Giéng: 3, 4, 5, 8, 10, 12: Kich thwéc vét bang 660 bp mang gen Ty3
S& dung chi thi SCAR P6-25 v&i cap mdi P6-25F/R dé phat hién khang Ty3 & 230 mau giéng ca chua phat hién
dwoc 8 mau gibng chiva gen nay, trong d6 5 mau giéng thu tir Vién nghién ctu rau chau A 1a AVRDC154,
AVRDC165, AVRDC166, AVRDC192, AVRDC195 va 3 mau giéng thu tr Iserel 1a Is11, Is12 va 1s22. Hinh anh
dién di san phdm PCR st dung cap mdi P6-25F/R phat hién gen Ty3 thé hién & hinh 3.

609



CONG NGHE SINH HOC MOI TRUONG VA NONG NGHIEP

Phat hién gen Ty4

Gen Ty4 la gen troi dwoc phat hién béi Ji va dong tac gid. (2008). Tac gid da phat hién mét viing chuyén vi S.
Chilense 14cM trén nhanh dai ctia NST s6 3 trong mét sb dong gibng khang c6 ngudn gbc tir LA1932. Mét locus
khang begomovirus méi la Ty4 dwoc lap ban dd voi cac marker vao khodng 2,3 cM gitva C2_At4g17300 va
C2_At5g60160 trong viing chuyén vi (Ji et al., 2009). Chi thi C2_AT5g51110 dwoc xac dinh la lién két voi gen nay
(Ji et al., 2009). Trong nghién ctru nay chung t6i str dung chi thi C2_AT5g51110 dé phat hién gen Ty4. Nhitng mau
gibng mang gen Ty4 thi vét bing cé kich thwéc khoang 325 bp dwoc nhan 1én, con khéng chiva gen thi khéng cé
san phdm PCR duwoc nhan lén (Ruman et al., 2017). Qua d6 da phat hién dwoc 4 mau gibng chira gen Ty4 1a
AVRDC102, AVRDC115, AVRDC122 va AVRDC123 da dwoc phat hién trén tdng s6 230 mau gibng nghién ctru.
Hinh anh dién di san phdm PCR st dung chi thj C2_AT5g51110 phat hién gen Ty4 thé hién & hinh 4.

Phat hién gen ty5

Gen ty5 13 gen lan dwoc dinh vi trén nhiém sic thé sb 4 (Anbinder et al., 2009). Gen ty5 la gen 1&n nén khong cd y
nghia nhiéu trong chon tao giéng ca chua lai nhwng lai ¢ y nghia I&n trong chon tao gidng ca chua thun. Chi thj phan
t&r DNA lién két véi gen ty5 ciing da dwoc hién, dé l1a chi thi TM719 (Chen et al., 2015). St dung c&p mdi nhan chi
thi TM719 bang PCR phat hién gen ty5, néu giéng chiva gen thi sdn phdm PCR nhan I1&n cé kich thuéc 237bp
con mau gibng khong chira gen thi khdng cé san pham PCR (Chen et al., 2015; Ruman et al., 2017). St dung
chi thj TM719 phat hién gen khang ty5 & 230 mau giébng nghién clru phat hién dwgc 6 mau gibng chira gen
khang ty5, trong 02 mau giéng thu thap tw Iserel 1a Is4 va Is5, 01 mau gidng thu thap tir Phap 1a Fr13 va 03 mau
gidng thu thap ti vién nghién ctvu rau chau 4 1 AVRDC139, AVRDC140 va AVRDC151. Hinh anh dién di san
phdm PCR st dung chi thi TM719 phat hién gen ty5 thé hién & hinh 5.

Ladder

500 bp
300 bp

Hinh 4. Dién di san pham PCR sir dung chi thi C2_AT5g51110 phat hién gen Ty4

Giéng 1: Ladder; Gié’ng 2, 7 va 10: Kich thuoc vét bang 325 bp mang gen khang Ty4;
Cac giéng con lai khéng cé vét bang nao, khbng mang gen Ty4

500 bp

Hinh 5. Bién di san phdm PCR st dung chi thi TM719 phat hién gen ty5

Giéng 1: ladqer,' Giéng 4, 5, 9, 14, 15: Kich thudc vét bang 237 bp mang gen ty5;
Céc giéng con lai con lai khéng c6 vét bang nao, khdng mang gen ty5
Nhuw vay, bang chi thi phan tir DNA d& phat hién dwoc 11 mau gidng chira gen Ty1, 5 mau gidng chiva gen Ty2,
8 mau gibng chira gen Ty3, 4 mau giébng chira gen Ty4 va 6 mau giéng chva gen ty5. Phan I6n cac méau gibng
chtra gen khang déu duoc thu thap tai Vién nghién ctvu rau chau A. Dac biét c6 mau gibng chira 02 gen khang
va 03 gen khang la AVRDC154 chira gen Ty1 va Ty3 va AVRDC139 chira gen Ty1, Ty2 va ty5. Bang 1 la danh
sach cac mau giéng chira gen khang bénh xo&n vang la.
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Bang 1. Danh sach cac mau gidng chira gen khang Ty dwec phat hién bang chi thi phan to

STT Ky hiéu Chira gen Nguén géc

1 AVRDC102 Ty4 Vién nghién cru rau chau A

2 AVRDC115 Ty4 Vién nghién ctru rau chau A

3 AVRDC122 Ty4 Vién nghién cru rau chau A

4 AVRDC123 Ty4 Vién nghién cru rau chau A

5 AVRDC135 Ty2 Vién nghién ctru rau chau A

6 AVRDC138 TY2 Vién nghién cru rau chau A

7 AVRDC139 Ty1, Ty2, ty5 Vién nghién cru rau chau A

8 AVRDC140 tys Vién nghién ctru rau chau A

9 AVRDC142 Ty2 Vién nghién cru rau chau A

10 AVRDC144 Ty2 Vién nghién cru rau chau A

11 AVRDC151 tys Vién nghién ctru rau chau A

12 AVRDC154 Ty1, Ty3 Vién nghién cru rau chau A

13 AVRDC165 Ty3 Vién nghién ctru rau chau A

14 AVRDC166 Ty3 Vién nghién cru rau chau A

15 AVRDC188 Ty1 Vién nghién ctru rau chau A

16 AVRDC189 Ty1 Vién nghién ctru rau chau A

17 AVRDC192 Ty3 Vién nghién cru rau chau A

18 AVRDC193 Ty1 Vién nghién ctru rau chau A

19 AVRDC198 ty5 Vién nghién ctru rau chau A

20 AVRDC198 Ty1 Vién nghién ctru rau chau A

22 Is4 tys Trwdng Pai Hoc Ben Gurion’s, Iserel
23 Is5 tys Trwdng Pai Hoc Ben Gurion’s, Iserel
24 Is11 Ty3 Trwong Bai Hoc Ben Gurion’s, Iserel
25 Is12 Ty3 Trwdng Pai Hoc Ben Gurion’s, Iserel
26 I1s22 Ty3 Trwong Dai Hoc Ben Gurion’s, Iserel
27 1s23 Ty1 Trwong Bai Hoc Ben Gurion’s, Iserel
28 s34 Ty1 Trwdng Pai Hoc Ben Gurion’s, Iserel
29 Fr13 ty5 Trwong BH Picardie et Jules Verne Amiens (Phap)
30 Fr28 Ty1 Trwong BH Picardie et Jules Verne Amiens (Phap)
31 Fr34 Ty1 Trwdng PH Picardie et Jules Verne Amiens (Phap)
32 Ru07 Ty1 Nga

Lay nhiém nhan tao phat hién gen khang hiru hiéu

Dé xac dinh kha nang khang nhiém clia cac mau gidng da dwoc xac dinh mang gen, tién hanh 1ay nhiém nhan tao cac
gibng mang gen khang v&i 4 ngudn gay bénh xoan vang I thu thap tai Hai phong, Huwng Yén, Bac Giang va céu tric
xam nhiém ToL.CHnV. Phan (rng clia cac mau giébng mang gen dbi v&i ngudn bénh dwoc tdng hop & bang 2.

T bang 2 nhan thdy mau dbi dbi chirng C155 bi nhiém néng & tAt ca cac ngudn bénh. Cac mau gibng chira gen
khang Ty1 cé phan trng gidng nhau gira cac ngudn bénh. Khoéng cé triéu chirng véi cac ngudn bénh thu tlr Hai
Phong, Hwng Yén va ToLCHNV (diém 0) va cé triéu chirng nhe vé&i ngudn bénh thu thap tir Bac Giang (diém 1,0).
Cac mau gidng chra gen Ty2 khong ¢ triéu chirng déi véi ngudn bénh thu tir Bac Giang va ToLCHnV (diém 0).
Tuy nhién, bi nhim di ngudn bénh thu tir Hai Phong (diém 2,5) va ngudn bénh thu tir Hwng Yén (diém 1,5).
Twong tw, cac mau gibng chiva gen khang Ty3 ciing khéng cé triéu chirng véi ngudn bénh thu thap tr Hwng Yén,
Bé&c Giang va ToLCHNV (diém 0) va triéu chirng nhe déi v&i ngudn bénh thu thap tai Hai Phong (diém 1). Két qua
nay twong tw k&t qua nghién ctru clia Phan Hivu Ton va déng téc gid. (2013) dbi véi phan (ng clia gen Ty7 va
Ty3 v&i cac ngudn bénh néu trén. Cac mau chira gen Ty4 thi duy nhat khang dwoc ngudn bénh thu tir Hung Yén
(diém 0) va bi nhiém nidng 3 ngudn bénh con lai. Cac mau gibng chira gen khang ty5 phan &ng khang déi véi 2
ngudn bénh thu tir Hai Phong va Hwng Yén (diém 0), nhiém nhe véi ngudn bénh thu tr Bc Giang (diém 1) va
nhi&m n&ng v&i ngudn ToLCHNV.

Nhw vay, qua lay nhiém nhan thdy ring cac mau giéng chtva gen Ty7 va Ty3 ¢ khad ndng khang tét nhat déi véi
tat ca cac ngudn bénh. Pac biét, mau gidng chira déng thoi hai gen Ty1 va Ty2 hodc 3 gen Ty1, Ty2 va ty5 thi
khang hoan toan véi tit ca cac ngudn bénh lay nhidm. Két qua nay da xac dinh dwoc 02 gen khang hivu hiéu voi
cac ngudn bénh cla Viét Nam 13 Ty7 va Ty3. Nén str dung gen khang Ty 7 va Ty3 vao cac chwong trinh chon tao
giébng ca chua khang bénh xo&n vang 4.
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Bang 2. Két qua danh gia kha nang khang bénh xoan vang la cta cac gen

Piém khang sau 50 ngay lay nhiém

STT Ky hiéu Chura gen Nguén bénh Hai Nguén bénh Ngudn bénh ToLCHnV
Phong Hwng Yén Bac Giang
1 AVRDC102 Ty4 3,0 0,0 3,5 2,5
2 AVRDC115 Ty4 3,0 0,0 3,5 2,5
3 AVRDC122 Ty4 3,0 0,0 3,5 2,5
4 AVRDC123 Ty4 3,0 0,0 3,5 2,5
5 AVRDC135 Ty2 2,5 1,5 0,0 0,0
6 AVRDC138 Ty2 2,5 1,5 0,0 0,0
7 AVRDC139 Ty1, Ty2, ty5 0,0 0,0 0,0 0,0
8 AVRDC140 ty5 0,0 0,0 1,0 2,5
9 AVRDC142 Ty2 2,5 1,5 0,0 0,0
10 AVRDC144 Ty2 2,5 1,5 0,0 0,0
11 AVRDC151 ty5 0,0 0,0 1,0 2,5
12 AVRDC154 Ty1, Ty3 0,0 0,0 0,0 0,0
13 AVRDC165 Ty3 1,0 0,0 0,0 0,0
14 AVRDC166 Ty3 1,0 0,0 0,0 0,0
15 AVRDC188 Ty1 0,0 0,0 1,0 0,0
16 AVRDC189 Ty1 0,0 0,0 1,0 0,0
17 AVRDC192 Ty3 1,0 0,0 0,0 0,0
18 AVRDC193 Ty1 0,0 0,0 1,0 0,0
19 AVRDC198 ty5 0,0 0,0 1,0 2,5
20 AVRDC198 Ty1 0,0 0,0 1,0 0,0
22 Is4 ty5 0,0 0,0 1,0 2,5
23 Is5 ty5 0,0 0,0 1,0 2,5
24 Is11 Ty3 1,0 0,0 0,0 0,0
25 Is12 Ty3 1,0 0,0 0,0 0,0
26 Is22 Ty3 1,0 0,0 0,0 0,0
27 1s23 Ty1 0,0 0,0 1,0 0,0
28 Is34 Ty1 0,0 0,0 1,0 0,0
29 Fr13 ty5 0,0 0,0 1,0 2,5
30 Fr28 Ty1 0,0 0,0 1,0 0,0
31 Fr34 Ty1 0,0 0,0 1,0 0,0
32 Ru07 Ty1 0,0 0,0 1,0 0,0
33 C155 (d/c) None 3,0 3,5 3,5 2,5
KET LUAN

Béng viéc st dung céc chi thi phan tir DNA da phat hién dwoc 11 mau gléng chtra gen Ty1, 5 mau gléng chira
gen Ty2, 8 mau glong chtra gen Ty3, 4 mau glong chtva gen Ty4 va 6 mau gibng chra gen ty5. Két qua la
nhiém nhén tao 4 nguon gay bénh xoan vang la xac dinh dwgc gen 2 gen khang bénh hivu hi¢u 1a Ty7 va Ty3. To
hop mau gibng chiva hai gen khang Ty?, Ty3 hodc ba gen khang Ty7, Ty2 va ty5 thi c6 kha nang khang hoan
toan v&i tat ca cac ngudn bénh.
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DETECTION OF EFFECTIVE RESISTANCE GENES FOR TOMATO
LEAF CURL VIRUS BY DNA MOLECULAR MARKERS AND
ARTIFICIAL INFECTION

Tong Van Hai', Phan Thi Hien', Trinh Thi Thu Thuy', Phan Huu Ton?, Nguyen Quoc Trung'*

' Faculty of Biotechnology, Vietnam National University of Agriculture,
2 Center for Conservation and development of Crop Genetic Resources, Viethnam National University of Agriculture

SUMMARY

Tomato yellow leaf curl virus disease (TYLCV) is one of the dangerous diseases in tomato in Vietnam and causes
seriously yield loss. Several resistant genes have been reported and these natural genes have been used as one of
the most effective solutions in breeding TYLCV disease resistant tomato. This study aimed to detect resistance
genes Tyl, Ty2, Ty3, Ty4 and ty5 in 230 tomato accessions conserved at the Center for Conservation and
Development of Plant Resources, Vietnam National University of Agriculture. Using DNA marker to detect
resistant genes, there were 11 accessions containing 7y/ gene, 5 accessions contain 7y2 gene, 8 accessions
contain 7y3 gene, 4 accessions contain 7y4 gene and 6 accessions contain ty5 gene. In inoculation test, 7y/ and
Ty3 gene showed high resistance to TYLCV in Vietnam.

Keywords: DNA marker, Tomato, Tomato yellow leaf curl virus, Resistance gene.
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