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TOM TAT

Cay ca chua 1a mét loai rau quan trong va phd bién trén thé gi6i cling nhw Viét Nam. D& chon tao gidng lai (F1)
cho nang suét cao, chat lwgng tbt bén canh cac danh gia vé& kiéu hinh can ndm dwoc théng tin vé quan hé di truyén
gitra cac gibng ca chua. Trong nghién ctru nay ching t6i da st dung 10 chi thi phan t&r ADN dé& danh gia da dang di
truyén cta 26 mau gibng ca chua, két qua thu dwoc 5 chi thi cho da hinh. Tir két qua chay dién di san phdm PCR
ctia 5 chi thi cho da hinh, bang phdn mém NTSYSpc 2.1, chiing téi da phan 26 mau giéng ca chua thanh 5 nhém véi
hé sb twong ddng 0,7. K&t qué nghién ctru da chi ra cac mau gidng cé do sai khac di truyén kha cao, ching cé y
nghfa quan trong trong tao giéng ca chua lai mai. Bénh xo&n vang la ca chua (XVL) do phtrc hop nhiéu virus thudc
chi Begomovirus, ho Geminiviridae gay ra, 1a mét trong nhitng bé&nh hai nguy hidm nhét déi véi cay ca chua & Viét
Nam. Hién tai chwa co loai thudc bao vé thyc vat nao phdong chéng dwoc bénh nay, huwdng duy nhat 1a st dung gen
khang. Trong nghién ctru nay, chi thj phan t& ADN dwoc str dung dé& phat hién gen khang Ty1, Ty2 va Ty3. Trong
tdng s6 26 mau gibng da phat hién dwoc 4 dong ca chua chira gen Ty1, khong c6 dong nao chiva gen Ty2 va Ty3.

Twr khéa: Ca chua, chi thj ADN, da dang di truyén, virus xoan vang la ca chua.

Assessing Genetic Diversity Tomato and Yellow Leaf Curl Virus (TYLCV)
Resistance Gene of Tomato Varieties by DNA Markers

ABSTRACT

Tomato is a popularly important vegetable in the world and Vietnam. Assessing genetic diversity and detcetion
of genes for disease resistance of the existing germplasm of tomato are usefull for development of new varieties with
high yield, good quality and disease resistance. In this study, 10 SSR markers and four markers related to TYLCV
resistance genes (Ty1, Ty2 and Ty3) were used to analyse genetic diversity and identify the TYLCV genes, respectively,
of 26 of tomatoes accessions available at food crops research institute. The results showed, that only 5 marker showed
polymorphism. 26 accessions were grouped into 5 clusters with similarity coefficients threshold of 0.7 by using
NTSYSpc 2.1 software. The information found in this study is very important for new tomato hybrid breeding
programs. Only four of 26 accessions carried Ty1 and the genes Ty2 and Ty3 were not detected

Keywords: DNA markers, genetic diversity, tomato yellow leaf curl virus, tomato.

L DAT VA’N Dﬁ loai thuc phdm khéc. Tuy nhién, qua qué trinh

chon gidng lau dai, phé di truyén cta cac giong
Ca chua 1a mét loai rau quan trong va phd ca chua dang ngay cang bi thu hep, gay trd ngai

bién trén thé gidi duge dung dé xao ndu, &n tudi  cho cong tac chon tao gidng ca chua méi néi
va trong céc biia 4n hodc ché bién thanh nhiéu  chung va chon tao giéng ca chua lai khang bénh
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virus XVL. Vi thé, viéc xac dinh duge cac vat
liéu mang gen khang bénh XVL va hiéu biét méi
quan hé di truyén gitia cic giéng ca chua, lam co
s6 cho tao gidng lai F1 nang sudt cao, khang
bénh 14 v6 cuing cAn thiét.

Trong chon tao giong uvu thé lai, st dung cac
b6 me c6 khodng céch di truyén xa nhau sé cho
uu thé lai cao. Tuy nhién, dua vao cac diac diém
nong sinh hoc thi khé c6 thé két luan duge méi
quan hé di truyén cia ngudn vat lidu vi cac tinh
trang néng sinh hoc phu thudc rat nhiéu vao
yéu t6 moi trudng. Trong nhiing nam gin day,
cac nha khoa hoc da st dung céc loai chi thi
phan ti khac nhau nhu: RFLP, ISSR, RAPD,
SSR va AFLP d& phan tich méi quan hé di
truyén gifia cac giéng ca chua 6 mtc d6 ADN,
dac biét 1a chi thi SSR (Simple Sequence
Repeat), chi thi dung dé nhan nhiing doan ADN
lap trong genome dé tim su da hinh. Cac nha
khoa hoc da ap dung chi thi nay trong phan tich
da hinh giiia cac loai cdy trong véi nhau, tit d6
tim ra su khéc biét gitia ching. So vdéi chi thi
RAPD va cac chi thi khac, chi thi SSR c6 db
chinh x4c cao. Cac tac gia Parmar va cong su
(2010), Meng va cong su (2010) da st dung cac
chi thi SSR dé nghién ctu da dang di truyén cta
cac gidng ca chua. K&t qua cho thay tat ca cac
chi thi déu cho da hinh cao, tit d6 phan biét dudc
méi quan hé di truyén gifia cdc miu giong lam
co s6 cho cong tac chon tao gidng ciing nhu bao
ton ngudén gen ca chua. Song song véi viéc
nghién ctu da dang di truyén cac mau gidng ca
chua, chi thi phan ti ADN ciing dudc st dung
dé phat hién gen khang bénh XVL la Ty, Ty2
va Ty3. Bénh nay do phtic hgp nhiéu virus thudc
chi Begomovirus, ho Geminiviridae giy ra, la
mét trong nhiing bénh hai nguy hiém nhét dsi
v6i cay ca chua ¢ Viét Nam. Hién tai, chua cé
loai thuéc BVTV nao phong chéng dudc bénh
nay, huéng duy nhit 1a st dung gen khang. Cac
gen khang Tyl, Ty2 va Ty381a cac gen khang tot
d61 v6i nhiéu loai virus gay bénh & dong Nam A.
Mat khac, day déu 1a cac gen trdi nén hoan toan
¢6 thé st dung trong chon tao giong ca chua lai.

Trong thoi gian qua, Vién ciy luong thuc
va cdy thuc phadm da chon loc va luu gi 26 mau
giéng ca chua mang nhiéu tinh trang quy. Dé
phuc vu cho céng tic chon tao gidng ca chua lai
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c6 ning sudt cao, chat luong tét va khang bénh
virus XVL, viéc nghién ctiu mtic d6 sai khac di
truyén gilia cic mau giong va phat hién gen
khang virus xo#n vang l4a 1a viéc lam hét siic
can thiét.

2. VAT LIEU VA PHUONG PHAP
2.1. Vat liéu nghién ctu

- 26 dong ca chua thuan ctia Vién cay lugng
thuc va cay thuc pham dudc ky hiéu tit dong D1
dén dong D26.

- 10 cap moi SSR (Bang 2) st dung trong
nghién ctiu quan hé di truyén gifia cac giéng.

2.2. Phuong phap nghién citu

2.2.1. Kiém tra c6 miit gen khing Tyl, Ty2
va Ty83 6 26 dong ca chua

* Chiét tach ADN: ADN dugc chiét tach tu
14 non ctia cdy con 30 ngay tudi bing phucng
phap CTAB dugec mo ta bsi Doyle (1990) c6 cai
tién: 14y 0,1g 14 non & cdy khde, nghién nho
bing dung cu chuyén dung, sau d6 thém 800pul
dém chiét tach bao gom (NaCl 1,5M, EDTA
50mM, Tris-HC1 100mM, CTAB 2%, B
mercaptoethanol 1%), tiép tuc nghién va dao
déu cho dén khi dich chuyén sang mau xanh
dam. Chuyén dung dich trén vao 6ng Eppendorf
1,5ml v6 trung, i 6 nhiét 6 65°C trong 30 pht.
Dung dich sau khi @ chuyén ra ngoai luu gii 6
nhiét do binh thuong trong 5 phut, sau d6 bd
sung thém 800ul hdén hgp Choloroform:
Isoamylalcol theo ty 1& (24:1), l4c nhe 10 phut,
ti&p tuc ly tAm 13.000 vong/phit trong 15 phiit.
Sau ly tAm, dich mAu tao thanh 3 16p, chuyén
phan dich & 16p trén cuing sang 6ng Eppendorf
méi. Thém 800pul Isopropanol va tiép tuc lic déu
roi dat 6 -20°C trong 30 phit, sau dé ly tam
13.000 vong/phit trong 15 phut, thu két taa
ADN du6i day ong. Rita két tia bing Ethanol
70%, dé khé tu nhién & nhiét d6 phong. Hoa tan
két tia ADN bang 50ul dung dich TE bao gom
(Tris-HCI 10mM, EDTA 1mM) réi bdo quan & -
20°C. Kiém tra ADN bing dién di trén gel
agarose 1,0%.

* Moi phat hién gen khang Tyl, Ty2, Ty3
(Bang 2).
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Bang 1. Nguon goc 26 dong ca chua dugce chon loc nam 2011 tai

Vién cay luong thuc va cay thuc pham, huyén Gia Loc, Hai Duong

TT Ky hiéu tén dong Ngudn gbc

Tén mau dong Ngudn nhap
1 D1 VC/XH-232-14 Vién CLT-TP
2 D2 PT4719A AVRDC
3 D3 CLN1351C AVRDC
4 D4 VC/XH-252-17 Vién CLT-TP
5 D5 VC/XH-218-09 Vién CLT-TP
6 D6 VC/XH- 126-05 Vién CLT-TP
7 D7 CLN2396-94-16-11-23 AVRDC
8 D8 My chon loc 1 Vién CLT-TP
9 D9 Lan Ba Hai Phong Bia phuong
10 D10 CLN3241F-31-8-16-20 AVRDC
11 D11 VC/06-2250-5 Vién CLT-TP
12 D12 CLN2443DC2B-7-23-2-7-10 AVRDC
13 D13 VC/06-2250-6 Vién CLT-TP
14 D14 CLN2131-1-16-17-5 AVRDC
15 D15 CLN3241F-31-25-13-2 AVRDC
16 D16 CLN2418F AVRDC
17 D17 VC/06-2530-4 Vién CLT-TP
18 D18 CLN2413-L 12 AVRDC
19 D19 CLN2237B AVRDC
20 D20 CLN2413A AVRDC
21 D21 VC/XH.218-09 Vién CLT-TP
22 D22 CL 5915-93 D4-1-0-C-1 AVRDC
23 D23 VC/XH.122-15 Vién CLT-TP
24 D24 VC/VX.282-35 Vién CLT-TP
25 D25 VC/VX.157-33 Vién CLT-TP
26 D26 CLN 6046 BC 3F2 -20-5-15 AVRDC

Ghi chu: AVRDC: Asian Vegetable Research and Development Center

CLT - TP: Cay luong thuc- thuc phdm

Bang 3. M6i st dung dé nhan ADN cac chi thi lién két v&i cac gen khang gen xoan vang la

STT Tén moi Trinh tw moi Phat hiengen  Tham khdo

1 JB1 F: 5’- aac cat tat ccg gtt cac tc - 3’ Ty1 Castro va cong s,
R: 5’- ttt cca ttc ctt gtt tct ctg - 3’ 2007)

2 TG97 F: 5’- taa tcc gtc gtt acc tct cet t -3’ Ty1 Han va céng sw,
R: 5'- cgg atg act tca ata gca atg a -3’ 2012

3 TO302 F: 5'- tgg ctc atc ctg aag ctg atagcgc - 3 Ty2 Garcia va cong
R: 5’- tga t(t/g)t gat gtt ctc (t/a)tc tct (c/a)gc ctg - 3’ sw. 2007

4 P6-25 F: 5'- ggt agt gga aat gat gct gctc - 3 Ty3 Ji va cdng sw, 2007
R: 5'- gct ctg cct att gtc cca tat ata acc - 3’
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Bang 2. Cac méi SSR st dung trong nghién citu

STT Tén moi Trinh tw mbi Ta (°C) Tham khao
1 SSR-304 F: 5'-tcc tee ggt tgt tac tec ac 49 Parmar va cong
R: 5'-tta gca ctt cca ccg att cc sw. 2010
2 SSR-108 F: 5'-tgt gtt gga tgt ttg gca ct 48,5
R: 5'-gcc att gaa act tgc aga ga
3 Tom 49-50 F: 5'-aag aaa ctt ttt gaa tgt tgc 43 Meng va cdng sv,
R: 5'-att aca att tag aga gtc aag g 2010
4 Tom 8-9 A F: 5'-gca ttg att gaa ctt cat tct cgt cc 49
R: 5'-att ttt gtc cac caa cta acc g
5 Tom 322-323 F: 5'-ggt gaa aag agc aaa ata gt 38
R: 5'-ttt gta atc cat gtc tat aa
6 Tom 41-42 F: 5'-gaa atc tgt tga agc cct ctc 48
R: 5'-gac tgt gat agt aag aat gag
7 Tom 61-62 F: 5'-ggc aaa gaa gga ccc aga gc 48
R: 5'-ggt gcc taa aaa agt taa at
8 Tom 69-70 F: 5'-cgg act ccc aga ccc tca t 48
R: 5'-acc aat gat act act acc aca ac
9 Tom 202-203 F: 5'-tggtcaccttcaacttttatac 45
R: 5'-aaa tga taa tga aat gga gtg a
10 Tom 300-301 F: 5'-ttc ttt att ttg gag gta 45
R: 5'-atc aca aat tca aat cac

* Phan ting PCR:

Thanh phdn mdi phan tdng 25ul gém: 5ul
PCR buffer 5X, 3ul MgCl, (25mM), 0,2ul dNTPs
(10mM), 1,25pu] modi xuo6i (10iM), 1,25ul méi
nguge (10iM), 0,1ul KAPATaq HotStart ADN
Polymerase (5 U/il), 1ul ADN mau, thém nudc
cat dén 25ul.

Chu ky nhiét: bién tinh ban dau & 94°C/5
phit. Thoi gian cac budc sau tuy mdi gen: Gen
Ty1 véi chi thi JB1 va TG97 chay 20 chu ky dau
& 94°C/10 gidy, 55°C/30 gidy, 72°C/70 gidy: 10
chu ky sau 6 94°C/10 giay, 53°C/30 giay 72°C/70
gidy. Cac gen Ty2, Ty3 chay 35 chu ky gom
94°C/30 giay, 53°C/1 phit, 72°C/1 phit. Két thic
phan tng bang budc kéo dai ¢ 72°C /5 phit va
giit 6 4°C. Riéng gen Tyl, 10ul san pham PCR
dugc 1 qua dém 6 65°C vé6i 5 don vi enzyme Taql
dé phéan biét cac alen khang khac nhau (dong
hgp va di hgp).

* Pién di: San phdm PCR dugc dién di trén
gel agarose 1,5% trong dém TAE 1 X, sau d6
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nhuém v6i Ethidium bromide va phat quang
trong budng UV.

2.2.2, Phan tich da dang di truyén bang chi
thi phan tir

* Chiét tach ADN: Chiét tach ADN nhu
phan 2.2.1.

* Phan ting PCR: 10 cép mdi SSR c¢6 trinh
ty trinh bay & bang 2. Phan ting PCR dugc thuc
hién trén may PCR Eppendorf v6i thé tich phan
ting 25ul, trong d6 ADN téng sd 1pl (100ng
ADN), primer 2ul (10pM) méi loai, dNTP
(10mM) 0,4ul, Taq polymerase (5 Unit) 0,1pul.
bém PCR 2,0ul, nuéc c4t vo trang cho dén 25pul.

Chu ky nhiét: 94°C trong 5 phit, tiép tuc 35
chu ky (94°C trong 30 gidy, 38-49°C trong 1
phiit (tuy theo cip mdi, xem bang 3), 72°C trong
2 phit), cuéi ciing 72°C trong 10 phiit.

* Pién di va cho diém: 15p] san phdm PCR
dugc dién di trén gel agarose 2,0%, hiéu dién
thé 60V trong 1,5-2 gié trong dung dich dém
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TAE bao gém (Tris-HCI, Axit acetic va EDTA).
Sau d6 gel duge nhuém trong Ethilium Bromide
1,0% trong 15 phit roi soi duéi dén UV va chup
anh. Cac bang trén gel dudc xac dinh bing cach
cho diém (0) khéng c6 biang, (1) c¢6 bang theo
cung mot kich thudée.

* Xt ly 6 liéu: Su ving mat hay cé mét cta
cac vach bang trén cdc mau giong dude ghi lai
trong mét ma tran nhi phén tuong tng la 1 hoéc
0. Sy tuong dong vé di truyén (S) gifta cac mau

giong dugdc tinh toan bang cach st dung hé sb

tuong déng duge mé ta bdi Nei va Li (1973). Cac
dit liéu nay duge st dung dé x4y dung mot ciy pha
hé bang phuong phap phan nhém UPGMA thong
qua phan mém NTSYS-pc 2.1 (Rohlf, 2000).

3. KET QUA VA THAO LUAN

3.1. Phat hién gen khang bénh virus (XVL)
G 26 dong ca chua

3.1.1. Phat hién gen Tyl

Castro va cong su (2007) da xac dinh duge
chi thi JB-1 lién két chit véi gen Tyl. Ciing
theo tac gia, cac cidy déng hop ti alen Tyl/Tyl
¢6 kha ning khang cao va khong biéu hién triéu

chiing bénh ddi véi cac loai virus gdy bénh xodn
vang 14 ca chua. Theo Garcia va Maxwell
(2011), san phdm PCR thu dugc v6i marker JB-
1 hinh 3.1a ¢6 kich thuéc 930bp, véi kich thuée
nay khéng thé phan biét ciy chta gen déng hgp
troi, ddng hop lan. DE phan biét san pham PCR
dude cit bdi enzyme Taqgl. Sau phan tng cac
mAau gidng mang kiéu gen ty1/ty1(déng hop lian)
cho moét vach bang kép khodng 437bp va mot
bang qua nhd khodng 35bp cho nén khi dién di
bing agar 2% chi thdy 1 vach khoang 437bp.
Cac mau giong c6 gen khang Ty1/Tyl(déng hop
troi) hodc Tyl/tyl (di hgp t) cho hai vét bing
khoang 433bp va 500bp. Nguyén nhan cua su
sai khac nay la do alen tu S. lycopersicum c6 2
vi tri cit caa Tagl, trong khi alen khang tir S.
chilense chi ¢6 mot (Hinh 3.1b) (Garcia va
Maxwell, 2011). Tién hanh phan tng PCR véi
chi thi JB-1 trén 26 mau giéng nghién ctiu, dién
di san phdm PCR (Hinh 1a) ching t6i d& thu
duge vach bang 930bp rd nét &
gidng dung nhu mo ta cha Garcia va Maxwell
(2011). Sau khi @ san ph4m PCR véi Taql thay
4 mau giéng cb chta gen 1a D10, D12, D13 va

tat cad cAc maiu

D15, vét bang cia 4 mAu gidng nay ciing trung
v6i vét bang cua gidng d6i chiing SA (savior).
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Hinh 3.1a. SAn pham PCR phat hién gen Tyl
433bp/ 500 bp 10
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Hinh 3.1b. Cit san pham PCR gen Tyl bang enzym Taql

Ghi chu: Céc giéng SA, 10, 12, 15 va 15 chita gen Tyl, cac giéng con lai khong chita gen
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Hinh 3.1c. Dién di phat hién gen khang Tyl st dung chi thi TG97

Ghi chi: Savior chita gen Ty1/tyl (di hop); 2. D10 chita gen Ty1/Ty1 (dong hop tréi), 3. D12 chita gen Ty1/Ty1 (dong hop troi);
4. D13 chita gen Ty1/Ty1 (dong hop tréi); 5. D15 chita gen Ty1/Tyl1 (dong hop tréi), 6. TR32 chita gen Ty1/Ty1 (dong hgp troi)

do1 chiing duong; 7. Leader

Nhu vay dé phat thién gen Ty-1, Castro et
al., (2007) da phat trién chi thi CAPS (Cleaved
Amplified Polymorphic Sequences) JB-1 lién két
chit v6i gen nay. Tuy nhién, day 14 mot marker
troi, khong phan biét duge kiéu gen khang déng
va di hgp tt, chinh vi vay cac vét bing cta céc
gidng chiia gen déu trung véi gidng Savior, ma
Savior lai 1a giong lai F1 c¢6 kiéu gen khang
dang di hgp ti khong st dung dudc trong chon
tao giéng ca chua lai. Méi day, Han va cs.,
(2012) da phat trién thanh cong chi thi déng troi
CAPS TG97 cho phép phan biét duge kiéu gen
khang dong va di hop tt. San phdm PCR véi cap
moi TG97F/R 1a mot doan ADN dai 398bp & tat
ca cac mAu giéng. Sau khi cit san phadm bing
enzyme Taql, caic miu giong mang gen Tyl
dong hgp ti xuit hién 2 vach bang dai 303bp va
95bp, cadc mAu gidbng mang gen Tyl di hop tu
xuat hién 3 vach bing dai 398, 303 va 95bp, cac
mau giong khong c6 gen khang khéng bi cit nén
chi c6 mét vach dai 398bp (Han et al., 2012). Dé
chiing minh cic miu giéng D10, D12, D13 va
D15 chtia gen khang Tyl dong hop phuc vu cho
cong tac chon tao gidng ca chua lai, chi thi TG97
tiép tuc dé phat hién gen Tyl. K&t qua cho thdy,
ca 4 mau gidng déu chiia 2 vét bang 303 va 95bp
tuong tng véi chita gen Tyl/Tyl trung véi d61
ching chiia gen TR 32 (Hinh 3.1c). Déi chiing
Savior chiia gen di hdp ti Tyl/tyl xuat hién 3
vét bang cé kich thuée 1an lugt 1a: 398, 303 va
95bp. Nhu vay, 4 miu giéng D10, D12, D13 va

D15 déu chtita gen Tyl déng hop ti nén hoan
toan c6 thé st dung trong chon tao gidng ca
chua lai.

3.1.2. Phat hién gen Ty2

Gen Ty2 da dudgc lap ban d6 nim trén NST
s6 11 lién két véi cac chi thi RFLP TG393 va
TG36 (Hanson et al., 2006). Hién nay, c6 mot s6
chi thi dua trén PCR nhim phat hién ving
ADN chuyén vi tit loai S. habrochaites da dugc
phat trién. Chi thi CAPS TG105A c¢6 kha nang
khuéch dai manh va cét giéi han san pham PCR
bing enzyme Tagl d& tao ra cac vét bang da
hinh phén biét S. habrochaites va S.
lycopersicum. Mot chi thi khac dya trén PCR 1a
T0302 ciing da dugc xac dinh phat hién locus
Ty2 ma khong can phai diung dén enzyme cit
gi61 han. Trong nghién ctiu nay da st dung chi
thi T0302 dé phat hién gen Ty2/Ty2 (déng hop
troi). Poi véi gen Ty2, san phdm PCR véi cap
méi TO302F/R  nhan chi thi T0302 néu la
Ty2/Ty2 (dong hop trdi) thi nhan lén doan
600bp, néu 1a ty2/ty2(déng hgp lin) nhan lén
doan 450, néu 1a Ty2/ty2 (di hop) cho ba doan
gdm 450, 600 va 700bp (Garcia et al., 2007). Két
qua PCR phat hién gen Ty2 cho thay tit ca cac
mau gidng déu chi cho san phdm 14 mét bing
450bp (Hinh 3.2) tuong tng alen min cam
ty2/ty2 (dong hop lan). Nhu vay, trong téng s6
26 mau gidng nghién ctu khong phat hién dugc
dong ca chua nao chta gen Ty2.
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Hinh 3.2. San pham PCR phat hién gen Ty2

Ghi chid: D. D61 chita chita gen, 1-26 cac gibng ca chua nghién cttu tir D1-D26 khong chiia gen

3.1.3. Phat hién gen Ty3

Gen Ty3 la gen troi ndm trén nhiém sic thé
s6 6 (Ji et al., 2007; Ji and Scott, 2007). Theo Ji
et al. (2007), gen Ty3 dinh vi tai m0t vung cé
chta locus FER (25 cM, dong vector BAC
56B23, AY678298). Ciap moi P6-25 F/R duge
thiét k& dé khuéch dai trinh tu gdn dau 5' caa
dong vector BAC 56B23, tao ra san phdm 1a mét
bang 660bp d6i véi alen Ty3b va mot bing
630bp véi alen Ty3a, alen man cam ty3 cho mot
bang 320bp. Cac giong lai di hop ti cho san
pham 1a 2 bang 320bp (ty3) va 660bp (Ty3) hoic
630bp (Ty3a). Khi st dung cip moi P6-25F/R dé
sang loc mot s& giéng lai thuong mai, Ji et al.
(2007) da thu dugc mot bang PCR 660bp & ba
giong khac nhau. Khi st dung cip moi P6-
25F/R @8 khao sat kha niang mang gen khang
Ty3 & cac mau giong nghién ctiu, nhan thay da
s6 cac mau giong déu chi cho mot bang 320bp
(ty3/ty3) (Hinh 3.3). Riéng giong ddi chiing chiia
gen cho hai vét bang 630 va 320bp. Nhu vay,
khong c6 dong ca chua nao ¢6 chia gen Ty3.

3.2. Két qua phan tich da dang di truyén cua
26 dong ca chua bang chi thi phan ti SSR

SSR (Simple Sequence Repeat) 1a chi thi
dung dé nhan nhiing doan ADN lip trong
genome dé tim su da hinh. Trong nghién ctu
nay, 10 chi thi c¢6 trinh ti nhu bang 3 da dudc
st dung dé nghién ctiu danh gia méi quan hé di
truyén cua cadc maiu giong ca chua. Day la
nhiing cip modi st dung chuyén danh gia da
dang di truyén ¢ cay ca chua va da dudgc cac tac
gia Parmar et al. (2010) va Meng et al. (2010)
két luan 1a c6 sy da hinh cao.

Tuy nhién trong s6 10 chi thi SSR dudc su
dung, chi c6 5 chi thi chi€m 50% cho sdn phdm
khuéch dai da hinh. 5 chi thi con lai s6 allen
nhan lén nhiéu nhung khéng allen nao da hinh,
méc du ching t6i d& ¢6 géng t6i wu hoa cac diéu
kién phan ting nhung déu khéng thu duge san
pham da hinh, két qua téng hop & bang 3.

Bang 4 cho thay chi thi nhan lén nhiéu
allen nh4t 1a chi thi Tom 300-301 véi 14 allen,
tuy nhién khéng c6 allen nao da hinh, diéu nay
khong ¢6 ¥ nghia trong nghién ctu da dang di
truyén. 4 chi thi Tom 41-42, Tom 61-62, Tom
69-70 va Tom 203-203 cho két qua tuong tu.

Chi thi cho s8 allen da hinh nhiéu nhat 1a
SSR-304 vé6i 5 allen da hinh. Tuy nhién, ty 1&

4 5 6 7 8 9 1011 2213 14 15 IGIf D 21 22 2324 25 26

1000 bp

750 bp
630bp

630 bp

e LR L .,

Hinh 3.3. Dién di san phim PCR phat hién gen Ty3

Ghi chu: Déi chiing (P). Chita gen Ty3, cac giéng nghién citu tir 1-26 khéng chiia gen
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allen da hinh cao nhat lai 1a chi thi Tom 49-50, dat 45,5% va SSR-108 dat 33,3%. Tinh ty 1é
ty 1é s6 bang da hinh 80%, tiép d6 1a chi thi Tom chung cho 10 chi thi thi téng s§ allen nhan lén
8-9A dat 75%, Tom 322-323 dat 60%, SSR-304 1a 77, s6 allen da hinh 17 chiém 22%.

Bang 4. S6 allen nhan 1én bang PCR st dung cac chi thi SSR

Chi thi Téng sé allen Sé allen da hinh Ty 1& sb béng da hinh %
SSR-304 11 5 45,5
SSR-108 6 2 33,3
Tom 49-50 5 4 80,0
Tom 8-9 A 4 3 75,0
Tom 322-323 5 3 60,0
Tom 41-42 11 0 00,0
Tom 61-62 4 0 00,0
Tom 69-70 13 0 00,0
Tom 202-203 4 0 00,0
Tom 300-301 14 0 00,0
Téng 77 17 22,0

Hinh 3.4. San pham PCR chi thi SSR 304

M1 2345678 910111213141516 171819 20 212223242526

Hinh 3.5. SAn phdm PCR chi thi Tom 8-9A

M1 2 3456 78 91011121314151617 1819 2021 22 23 2425 26

Hinh 3.6. San pham PCR chi thi Tom 49-50
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Hinh 3.7. San pham PCR chi thi Tom 322-323
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Hinh 3.8. So d6 biéu dién m6i quan hé di truyén ctia 26 dong ca chua

Tu két qua caa 5 chi thi cho cac allen da
hinh 14 SSR304, Tom 8-9A, Tom 49-50, Tom
322-323 va SSR 108, trén truong dién di ching
toi tién hanh ghi diém (0) va (1). Diém 0 tac
khoéng c6 allen, diém 1 c6 allen & mot vi tri trén
cac giong. Bang phin mém chuyén dung
NTSYSpc 2.1 chiing t6i da tinh toan dugc hé s
tuong dong di truyén va so d6 hinh ciy quan hé
di truyén ctia 26 mau giong ca chua. Dya vao hé
s0 tuong dong di truyén da xay dung so d6 hinh
ciay dién ta quan hé di truyén cta 26 mau ca
chua nghién ctu, qua d6 da phan theo cac nhém
dé c¢6 hudng st dung trong céng tac chon tao
giong (Hinh 3.8, Bang 5)

Theo cac nha di truyén, dé con lai ¢6 wu thé
lai cao thi hé s6 tuong dong di truyén ctia bd, me
nim trong khoang 0,4-0,7. N&u niam ngoai
khoang nay thi khéng c6 uu thé lai do bé me rat
gan nhau. Tai HSTD = 0,7 da phan lap 26 dong
ca chua thanh 5 nhém c6 khoang cach di truyén
khac nhau.

Nhém I: gom 6 dong 1a D1, D30, D13, D14,
D5, D3.

Nhém II: gbm 4 dong la D6, D7, D15 va
Dis.

Nhém III: gbm 6 dong la D8, D11, D16,
D17, D20 va D29

Nhém IV: gom 3 dong 14 D10, D23 va D24;

Nhém V: gom 7 dong 1a D2, D4, D12, D21,
D25, D26 va D27

Tuy nhién 6 nhém V, dong D4 va D21 c6 hé
s6 tuong déng di truyén la 1, nghia 1a 2 dong
nay giéng nhau vé ban chat di truyén.

Cac dong trong ciing mdt nhém néu cho lai
v6i nhau sé khong cho uu thé lai cao vi c6 mtc
dd tuong ddéng di truyén cao. Cac dong khac
nhém c6 thé lai véi nhau cho con lai uu thé lai
cao.

Két qua nghién ctiu, phan nhém trén cho
thdy: 4 dong c6 chtia gen khang Tyl la: dong
D13 (nhém I), dong D15 (nhém II), dong D10
(nhém IV) va dong D12 (nhém V). Nhu vay, kha
ning lai gitia ching v6i nhau co hdi cho uu thé
lai vé kha nang khang bénh virus XVL typ Tyl
14 rat cao.
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Bang 5. Hé s6 tuong dong di truyén clia 26 dong ca chua thuan

D1 D2 D3 D4 D5 D6 D7 D8 D9 D10 D11 D12 D13 D14 D15 D16 D17 D18 D19 D20 D21 D22 D23 D24 D25 D26
D1 1,00
D2 0,82 1,00
D3 082 064 1,00
D4 082 088 0,76 1,00
D5 088 0,70 082 0,82 1,00
D6 047 064 052 034 067 1,00
D7 052 058 058 058 064 0,70 1,00
D8 052 0,70 047 058 041 070 041 1,00
D9 0,70 0,76 0,76 064 058 052 058 0,70 1,00
D10 058 0,76 052 064 047 076 047 094 0,76 1,00
bp11 088 082 070 082 0,76 058 064 052 070 058 1,00
D12 094 0,76 088 088 094 052 058 047 064 052 082 1,00
D13 094 076 088 088 094 052 058 047 064 052 082 1,00 1,00
D14 064 0,70 0,70 0,70 064 082 088 052 070 058 0,76 0,70 0,70 1,00
D15 058 064 052 052 047 064 047 082 076 088 058 052 052 058 1,00
D16 047 064 041 052 035 076 047 082 064 08 047 041 041 058 088 1,00
D17 052 058 047 047 041 082 0,76 064 058 070 064 047 047 076 070 0,70 1,00
D18 047 064 041 052 035 0,76 058 082 064 08 047 041 041 058 076 088 082 1,00
D19 0,70 088 064 09 070 076 070 058 064 064 082 0576 076 082 052 052 058 052 1,00
D20 058 064 064 052 058 052 070 058 088 064 058 052 052 070 064 064 058 064 052 1,00
p21 0,76 082 082 070 064 058 064 064 094 070 o076 070 o070 070 076 070 058 064 058 082 1,00
p22 o076 082 08 08 076 058 064 052 082 058 076 082 082 076 058 047 052 047 082 0,70 088 1,00
D23 082 0,76 076 088 082 064 070 047 064 052 094 088 088 082 052 041 058 041 088 052 0,70 082 1,00
D24 088 094 070 082 076 058 064 064 082 070 08 082 076 070 058 064 058 082 070 08 088 088 082 1,00
D25 064 082 058 0,70 052 082 052 088 070 094 064 058 058 064 082 08 076 082 070 058 0,76 064 058 0,76 1,00
D26 082 064 076 076 082 052 047 047 052 052 070 088 088 088 058 064 052 047 041 064 041 058 0,70 0,76 058 1,00
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4. KET LUAN VA DE NGHI

4.1. Két luan

St dung 10 chi thi phan ti SSR danh gia da
dang di truyén ctia 26 dong ca chua nghién ctu
thu dugc 5 chi thi cho cac allen da hinh, s6 allen
da hinh chiém 22% (17 trong téng s6 77 allen
thu dudgc).

Phan tich SSR da chia 26 dong ca chua
nghién ctu thanh 5 nhém, cac nhém duge phan
c6 khoang cach di truyén khac nhau, trong dé cé
nhiéu dong thé hién mic d6 sai khac di truyén
kha cao, chiing c6 y nghia st dung trong tao
gidng ca chua uu thé lai.

Két qua diéu tra 26 dong ca chua thuan
bang chi thi phan ti ADN da phat hién dugc 4
dong c6 chiia gen dong troi Tyl la: D10, D12,
D13 va D15. Khong ¢6 dong nao mang gen Ty2,
Ty3. Xac dinh dugc dong D13 6 nhém I, dong
D15 6 nhém II, dong D10 6 nhém IV va dong
D12 é nhém V. Nhu vay, khi lai gitia ching véi
nhau co hdi cho uu thé& lai v& kha niang khang
bénh virus XVL typ Ty1 la rat cao.

4.2. Dé nghi

Tiép tuc duy tri va khai thac 4 dong ca chua
thuan: D10,D12, D13 va D15 vao chuong trinh
nghién ctiu chon tao gidng ca chua lai néng suit
cao, khang bénh virus xodn vang 14 (XVL) & cac
tinh phia Bic.
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