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TOM TAT

MUi thom la mét chi tiéu chét lwong quan trong & lta gao. Cac két qua nghién ctru dwoc cong bd gan day da
khang dinh, ¢ hang tram chét dwoc tim ra cé lién quan dén mui thom & IGa gao, trong d6 chat 2AP 1a chét chinh tao
mui thom & hau hét cac gidng lua thom. Chét 2AP do gen don 18n fgr ndm trén nhiém sic thé s 8 kiém soat téng
hop. Gen fgr dwoc xac dinh co lién két véi mot sé chi thi RG28, RM223, RM342, L06 va 4 mdi ESP, EAP, IFAP va
INSP (BADH2) nhwng & mirc dd khac nhau. Trong nghién cteu nay, ching téi st dung cac chi thi trén dé kiém tra
gen thom fgr trong 33 gidng ltia thom. Két qua cho thay, chi thi RG28 phat hién dwoc 18 gibng mang gen fgr, RM223
phat hién dwoc 11 gibng mang gen fgr, RM342 phat hién duwoc 15 gidbng mang gen fgr, L06 phat hién dwoc 21 gidng
mang gen fgr va BADH2 phat hién dwgc 33 mau giébng mang gen fgr ddng hop ti&. Phan tich gen thom fgr két hop
v&i danh gia mui thom trén trén quan thé phan ly F2 cla té hop lai gita gidng Ita thom va khong thom, két qua cho
thay chi thi L06 va BADH2 dwa ra duogc ty 1& phan ly kiéu gen fgrgdn ding voitylé 1:2:1 & ca 2 td hop BT7 x Q5
va HT1 x KD18. Chi thj BADH2 ¢4 dd chinh xac cao va &n dinh v&i 92 - 95% ca thé cé mui thom dwo’c phat hién
mang gen thom fgr ddng hop ttr. Chi thi BADH2 dwoc st dung phd bién trong chwong trinh chon tao giéng Ita thom
v&i ki thuat don gian, dé st dung, chi can dién di sdn phdm PCR trén gel agarose.

T khéa: ADN, chi thi phan tt, gen, lta, mui thom.

Molecular Marker for Using to Detect Fragrant Gene in Aromatic Rice Breeding

ABSTRACT

DNA markers RG28, RM223, RM342, L06 and BADH2 comprising 4 primers EAP, ESP, IFAP, INSP have been
reported closely linked to fgr gene located on chromosome 8 controlling 2AP synthesis, major materials producing
aroma in rice. In our report, marker BADH2 (4 primers EAP, ESP, IFAP, INSP) yielded in high polymorphism and
could accurately differentiate between fragrant and none-fragrant rice material. Analysis of F2 population derived
from cross between aromatic and non-aromatic rice varieties using this marker showed approximate ratio of
segregation of 1: 2 : 1 . Using this marker, from 92% to 95% of F2 individuals expressing aroma in grains were
identified as homozygotes for fgr gene. These results confirmed the accuracy of BADH2 marker with 4 primers EAP,
ESP, IFAP, INSP to detect fragrant gene in aromatic rice breeding materials.

Keywords: Aroma, DNA, gene, molecular marker, rice
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S dung chi thi phan t&r ADN xac dinh gen mui thom trong chon tao gic“')ng lta thom

1. DAT VAN DE

Mui thom 14 mét trong nhiing chi tiéu vé
chat lugng quan trong 6 lia gao (Oryza sativa
Linn.), dugdc cac nha nghién ctiu quan tAm nhiéu
trong chon tao giong lda chat lugng. Nhiing két
qua nghién ctu vé chat tao mui thom, di truyén
tinh trang mui thom va chi thi lién két véi gen
kiém soét téng hop chat thom trong cay lia da
dugc cong bo 14 co s6 cho viée ting dung chi thi
phan ti trong tao gidng lia thom.

Dén nay, da tim thay hang tram chat tao
mui thom trong cay lda, dé 1a nhiing hop chat dé
bay hoi nhu hydrocarbons, alcohol, aldehydes,
ketones, esters... (Yajima et al., 1978; Widjaja et
al., 1996; Ma Thai Hoa va L.é Ngoc Thach, 2011).
Trong s6 d6, chit 2-acetyl-1-pyrroline (2Aps) 1a
chit quan trong nh4t tao nén mui thom 6 tat ca
cac giong lia thom (Buttery et al.,, 1982; 1983;
Paule et al.,, 1989; Laksanalamai et al., 1993).
Ham lugng 2APs 6 nhiing giong lda thom dat t6i
0,09 mg/kg, cao gap hon 10 1an so véi cac cac
gidng lda khoéng thom (0,006 - 0,008 mg/kg)
(Buttery et al., 1983).

Nhiéu két qua nghién cu vé di truyén tinh
trang thom 6 lda cho thay, gen don lin fgr nim
trén nhiém sic thé (NST) s§ 8 kiém soat tong
hop hgp chat tao mui thom 2Aps trong cay lua
(Sood and Siddiq, 1978; Huang et al., 1994; Jin
et al., 2003). Theo két qua nghién ctiu cua
Bradbury et al. (2005a), sau khi phan tich trinh
tu ctia vung gen fgr trén NST s6 8, nhém tac gia
da dua ra két luan: dot bién mat Sbp va 3
nucleotite & exone thii 7 ctia gen qui dinh téng
hgp betaine aldehyde dehydrogenase (BAD) la
nguyén nhan tao nén mui thom & gidng lda
Jasmine va Basmati. Cac két qua tuong tu cling
duge dua ra trong nghién ctu cla cic tic gia
Kuo et al. (2006), Chen et al. (2006), Pachauri
Vinita et al. (2010), Ahmadikhah et al. (2010).

Két qua nghién ctiu dinh vi gen thom fgr va
chi thi phan ti lién két véi gen nay trong cay lia
da cho th4y, gen fgr da duge xac dinh vi tri trén
NST s6 8, chi thi gaAn nhat 14 RG28 vé6i khoang
cach di truyén 1a 4,5 cM (Ahn et al, 1992;
Lorieux et al., 1996). Gen fgr cing dugc xac dinh
c6 lién két chit véi cac chi thi RM223, RM342
(Stephen and Robert, 2001). Bang viéc st dung
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méot s6 chi thi SSR lién két nhu L02, L06, gen fgr
duge x4c dinh nim trén NST s6 8, c6 do dai
khoang 69kb (Chen et al., 2006). Dua trén thong
tin vé trinh tu cta doan gen fgr da dugc dua ra,
Bradbury et al. (2005b) da thiét k& 4 moi ESP,
EAP, IFAP va INSP trong phan tng PCR dé
khuéch dai truc tiép ving gen nay. Theo ky thuat
chi thi nay, moi IFAP khuéch dai viing gen thom
fgr véi v6i dai bang 257bp, moéi INSP khuéch dai
viing gen khong thom véi dai bing 14 355bp, 2
moi ESP va EAP khuéch dai ca ving gen thom
va khong thom véi gidi bang khoang 580bp.

Tai Viét Nam, nhiing ting dung vé chi thi
phan ti lién két véi gen fgr qui dinh mui thom
phuc vu cdng tac chon tao gidng lda thom cling
da dugc tién hanh trong thoi gian gin day.
Nguyén Thi Lang va Bui Chi Biu (2004) da st
dung chi thi phan t& RG28 va RM223 dé phat
hién gen quy dinh tinh trang mui thom fgr
trong chon tao gidng lia thom, buée dau da tao
ra mot s6 dong lia té thom trién vong tai ving
Dong bing séng Clu Long nhu OM4900,
OM6074, OM5999 va OM6035. Phan Héu Tén
va Téng Vian Hai, Hoc vién Noéng nghiép Viét
Nam (2010) da st dung chi thi phan ti@ BADH2
trong giéi han 2 méi ESP va IFAP dé sang loc
cac gidng lda chtia gen mui thom fgr, két hop véi
chon loc kiéu hinh, nhém tac gid da gidi thiéu
duge 2 giong lda té thom T33 va T12 cho phat
trién san xuét. Tran Tan Phuong va cs. (2010)
ciing da st dung 4 méi ESP, EAP, IFAP va
INSP cta chi thi BADH2 dé kiém tra gen thom
fgr trén 19 mau gidéng lia dia phuong va giong
lda nhap noi. Két qua cho thiy, cac gidng lda
duge danh gia c6 mui thom déu duge phat hién
c6 gen thom fgr déng hop tu.

Do chinh x4c ctia chi thi lién két véi gen fgr
phu thudéc vao khoang cach di truyén giiia
chiing va nguén vat liéu st dung. Cac chi thi
ADN lién két v6i gen mui thom fgr da dude cong
b6 trén nguén vat liéu nghién ctu khac nhau,
mtc do lién két ciing rat khac nhau. Dua trén
nhiing chi thi phan ti lién két chat véi gen
thom fgr da dudc cong bo, ching t6i tién hanh
nghién ctu dé lua chon chi thi c¢6 d6 chinh xac
cao tng dung trong chon tao giéng lia thom
trén ngudn vat liéu ciia ching toi.
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2. VAT LIEU VA PHUONG PHAP
2.1. Vat liéu nghién ctu
Cac dong giong lda vat liéu duge dua ra

trong bang 1 va céc chi thi st dung dudgc dua ra
trong bang 2.

2.2. Phuong phap nghién céiu

2.2.1. Phat trién hé F2 cua céc t6 hop lai

Hai t6 hop lai gitia me 1a giéng lda thom va
b6 1a giong lda khong thom: BT7 x Q5 va HT1 x
KD18 dugc tién hanh tit vu mua 2010. Con lai
F1 cta cac t6 hop lai dude gieo trong nha ludi,
danh gia va loai bo nhiing cay tu thu. Thé hé F2
dugc gieo hén hop theo tiing t6 hop, mdi t6 hgp
14y mau 160 ca thé cho phan tich gen thom fgr
trén 14 va phén tich mui thom trong hat.

2.2.2. Phuong phap PCR

Téch chiét AND:

ADN dugc tach chiét theo phuong phap
CTAB cua Doyle va Doyle c6 cai tién (Doyle and
Doyle, 1990). Nghién 0,5g 14 vé6i 800ul CTAB

Nguyén Thé Dwong, Tran Thj Diéu, Phan Hu Tén

buffer bing chay céi st dén khi dung dich c6 mau
xanh xudt hién. Chuyén dung dich sang 6ng
eppendorf, b6 sung thém 56ul SDS 10%, lic déu.
U miu § 65°C trong bé &n nhiét 60 phut, dé
ngudi & nhiét @6 phong. B6 sung 800ul hén hop
chloroform : isoamylalcohol (24:1), 1ic nhe t6i khi
thanh dang nhii stia, ly tAm ¢ 13.000 vong/phuit,
5 phut, 4°C. Huat dich néi chuyén sang o6ng
eppendorf méi, bé sung 800ul hon hop chloroform
(24:1), ly tam & 13.000
vong/phit, trong 5 phit, 4°C. Thu dich néi sang

isoamylalcohol

ong eppendorf, két tia ADN béng isopropanol véi
ti 16 1:1(v/v). Dé trong ti lanh sau trong 1h. Ly
tam 13.000 vong/phit, 5 phit, 4°C. Rua két tua
ADN béng ethanol 70%. Lam kho ADN 6 nhiét
do phong. Hoa tan ADN bang nudc cat cit 2 1an
(khoang 200pul). ADN da tach chiét dudc kiém tra
d0 nguyén ven trén gel agarose 1%.

Phan ting PCR:

Mbéi phan tng PCR 25ul bao gém: 8,2ul
nuéc cit hai 1an khti ion; 1,5ul dém PCR 10X +
MgCl, 256mM; 0,5ul dNTPs 10mM; 0,8ul Taq
DNA polymerase 1U/pl; 3ul méi xuo6i 5uM + Moi

Bang 1. Ngudn gbc cac mau giong lua vat liéu nghién cttu

T Tén mau gibng Nguén géc T Tén mau gibng Nguén gbc

1 AC5 Vién CLT - CTP 19 D123-10 F9 (Huong cém/LT2)
2 AC15 Vién CLT - CTP 20 D127-10 F8 (P6/AC5)

3 HDT8 Vién CLT - CTP 21 D257-10 F8 (N46/DB6)

4 HDT2 Vién CLT - CTP 22 D306-10 F8 (BT7/N19)

5 HT1 Trung Quéc 23 D324-10 F8 (AC5/N19//AC5)
6 BT7 Trung Quéc 24 D227-10 F8 (LT2/BB1-10)

7 D16-09 IR1561 dot bién-M9 25 D395-10 F8 (HT1/AC5//HT1)
8 D17-10 F9 (N46/DB6) 26 D414-10 F10 (AC5/Q5//AC5)
9 D19-10 F9 (BT7/LT2/BT7) 27 D416-10 F10 (HT6/BB5)

10 D20-10 F9 (AC5/BB1-4) 28 D264-10 F10 (HT1/N19)

11 D21-10 F9 (AC5/CH133) 29 D267-10 F10 (BT7/CH133)
12 D36-10 F9 (Jasmin/AC5) 30 D270-10 F10 (AC5/Q5//C70)
13 D44-10 F9 (CL8/ACS5) 31 SH8 Vién CLT - CTP

14 D25-10 F9 (CL8/LT2) 32 D129-10 F9 (N46/Nghi H)

15 D68-10 F9 (P6/Sdc trang) 33 D18-10 F9 (Q5/AC15)

16 D26-10 F9 (AC5/CH133) 34 IR24 IRRI

17 D11-10 F9 (CL9/Séc tréng) 35 Q5 Trung Quéc

18 D40-10 F9 (Jasmin/Séc trang) 36 KD18 Trung Quéc
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Bang 2. Cac chi thi phan t&t ADN lién két v6i gen mui thom fgr da dudc cong bo

Tén chi thi Trinh ty mdi Téc gia ngﬁ?gsl) Ki(‘;hb)ca

RM342 F 5- ATCCTACCGCTGACCATGAG-3 Stephen and Robert, <10 160
R 5-TTTGGTCTACGTGGCGTACA-3 2001

RM223 F 5-GAGTGAGCTTGGGCTGAAAC-3' <10 150
R 5-GAAGGCAAGTCTTGGCACTG-3

RG28 F 5-GATCTCACTCCAAGTAAACTCTGAC-3 Ahn et al., 1992 45 130
R 5-ACTGCCATTGCTTCTGTTCTC-3

L06 F 5- GCAAGTGACGGAGT ACGCCT-3 Chen et al., 2006 - 300
R 5- GCTAACTTCCGCTCACGCAA-3

BADH2 ESP: 5-TTGTTTGGAGCTTGCTGATG-3 Bradbury et al., 2005b Khuéch dai 580
IFAP: 5CATAGGAGCAGCTGAAATATATACC-3 viing gen 257
INSP: 5-CTGGTAAAGTTTATGGCTTCA-3 355
EAP : 5-AGTGCTTTACAGCCCGC-3 580

ngude 5uM; 1,0ul DNA 10 ng/ul. Chuong trinh
PCR trén may Bio-rad 9800: 95°C - 5 phit; 35
chu ky (95°C - 30 giay; 58°C - 1 phut; 72°C - 1,5
phit); 72°C - 5 phiit; giti mau 6 4°C.

Dién di san pham PCR:

San pham PCR dugc dién di bang may dién
di mao quan va dién di trén gel agarose 2%,
thang chuén (ladder) 100bp véi hiéu dién thé
100V, thoi gian 40 phit, ban gel duge nhudém
bing Ethidium bromide 0,5 pg/ml trong 30
phit, hinh anh dugc phan tich trén may chup
hinh gel (gel DOC).

2.2.3. Phan tich mui thom

Mui thom dude danh gia theo phuong phap
ciua Nguyén Thi Lang va Bui Chi Biu (2004).
MB&i ca thé 14y 15 hat duge bée vo triu va nghién
nhd, sau d6 dit trong dia petri. Méi hop dudc
cho vao 0,56ml dung dich KOH pha loang (1,7%)
sau d6 day lai, dat trong diéu kién 30°C, 30
phut. Sau dé cac hop dudc mé ra 1an lugt dé
danh gia mui thom theo cdm quan véi 3 mtc:
khéng thom, thom nhe va thom.

2.2.4. Phuong phap tinh toan va xit Iy sé liéu

St dung phén phéi khi binh phuong (y%) dé
kiém dinh kiéu gen thom phan ly trong quin
thé F2 theo ty 16 phan ly mong doi:
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y (s6 quan sat - s6 mong dgi)®

v =2

S6 mong dgi

Neéu gia tri y* < gia tri tra bang (6 bac tu do
df = 2, p = 0,05) thi ty 1é phan ly kiéu gen gan
v6i ty 1é theo 1y thuyét.

3. KET QUA VA THAO LUAN

3.1. Nhan biét gen thom fgr trong tap doan
vat liéu nghién cttu bang danh gia kiéu
hinh va chi thi phén ti

Mot s6 chi thi phan ti RG28, RM223,
RM342, L06 va BADH2 gom 4 moi ESP, IFAP,
INSP, EAP da dudc cong bd co lién két véi gen
fer qui dinh téng hop chit 2AP tao mui thom
trong cay lia. Pay la nhiing chi thi dong trdi, c6
thé phan biét duge trang thai dong hop ti va di
hop ti caa kiéu gen. St dung cac mdi chi thi
nay trong phan ting PCR mau ADN cua cac
gidng lda thom trong tap doan vat liéu, két qua
hinh anh dién di dugc dua ra trong hinh 1.

Chi thi RG28 phat hién gen fgr v6i vach
bang dién di 130bp la déng hop ti, 2 vach bang
115bp + 130bp la di hgp va vach bang 115bp la
khong c6 gen fgr. Chi thi RM342 phat hién gen
fgr véi vach bang dién di khoang 160bp la dong
hop ti, 2 vach biang 120bp + 160pb 1a di hgp va
vach bing 120bp 1a khong c6 gen nay. Chi thi
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130bp

A-RG28

150bp

C - RM223

Hinh 1. Hinh anh dién di san phAm PCR miu
ADN cua cac giong, st dung cac chi thi: RG28 (A),
RM342 (B), RM223 (C), 106 (D) va 4 BADH2 (E)

Ghi chi: Giéng 1: size marker 1000bp, giéng 2: giéng BT7;

giéng 3: Q5; cac giéng con lai la cua cdc mau gidng Iia vat liéu.

RM223 phat hién gen fgr v6i vach bing khoang
150bp déng hop ti, 2 vach 120bp + 150bp 1a di
hop va vach bang khoang 120bp 14 khéng c6 gen
fgr. Chi thi L06 cho vach béng khoang 300bp 1a
dong hop ti gen fgr, 2 vach khoang 200bp +
300bp di hgp va vach bang 200bp la khong cé
gen fgr. Chi thi BADH2 phat hién gen fgr dong
hop tl véi 2 vach bang 580bp + 257bp, di hgp ti
v6l 3 vach bang 580bp + 355bp + 257bp va
khéng c6 gen fgr v6i 2 vach bang 355bp + 580bp.
Két qua phan tich gen thom va danh giad mui
thom trong hat ctua tiap doan vat liéu lia thom
dugc dua ra trong bang 3.

Trong 33 giohg lia c6 mui thom, kiéu gen
thom fgr déng hop tit dudge phat hién béng chi thi
RG28 14 18 gidng, chi thi RM342 13 11 gidhg, chi
thi RM223 1 15 gi6ng, chi thi L06 1a 21 gitng va
chi thi BADH2 1a 33 1a giong. Nhu vay, mui thom
d cac mau giong lta vat liéu 1a do chat 2AP, dudc
kiém soat téng hop bdi gen fer. Kha ning nhan
dang gen fgr & cac mau giong lia thom cua cac
chi thi RG228, RM342, RM223 va L06 1a khong
hoan toan va khac nhau bdi day 1a nhiing chi thi

Nguyén Thé Dwong, Tran Thj Diéu, Phan Hu Tén

160bp
B- RM342
300bp ——
D -L06
580bp —
355bp
257bp ——
E - BADH2

lién két v6i gen fgr 6 nhiing khoang cach di
truyén khac nhau. Khoang cach nay cang xa thi
kha niang xay ra trao d6i chéo gitta chi thi va gen
lién két cang 16n, do chinh xac cta chi thi cang
thap. Chi thi BADH2 gém 4 méi ESP, IFAP,
INSP va EAP nhan truc tiép ving gen fgr nén do
chinh xac cao, nhan dang dugc 100% cac mau
giong lia mang gen thom fgr.

3.2. Phan ly tinh trang mui thom & thé& hé
F2 cta cac t6 hop lai gitta giéng laa thom
va khéng thom

Gen fgr da dudc cong bd 1a gen don lin trén
NST s6 8, do vay su phan ly kiéu gen va kiéu
hinh 6 thé hé F1 va F2 sé tuan theo qui luat di
truyén cia Mendel. St dung cac chi thi phan ti
lién két dé kiém tra gen fgr cung véi danh gia
mui thom trén quan thé phan ly F2 cta t6 hop
lai gifia cac gidng lda thom va cac gidng lda
khéng thom dé lua chon chi thi c¢6 d6 chinh xac
cao nhit cho st dung trong chon. Hinh anh dién
di san phadm PCR st dung cic mdi chi thi phan
ti duge dua ra dai dién trong hinh 2.
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Bang 3. K&t qua kiém tra gen thom fgr trong doan vat liéu nghién cttu bang chi thi phan t&

Gen thom fgr

T Tén dong, giébng Mui thom
RG28 RM342 RM223 LO6 BADH2

1 BT7 Thom + + + + +
2 HT1 Thom + + + + +
3 AC5 Thom + + + + +
4 AC15 Thom + + - + +
5 HDT8 Thom + - - + +
6 HDT2 Thom + - + + +
7 D16-09 Thom + - + - +
8 D17-10 Thom - + - + +
9 D19-10 Thom nhe + - + + +
10 D20-10 Thom nhe - + - +/- +
11 D21-10 Thom + - + + +
12 D36-10 Thom - - - + +
13 D44-10 Thom + + + - +
14 D25-10 Thom - + + + +
15 D68-10 Thom nhe - - +- +- +
16 D26-10 Thom + +/- + + +
17 D11-10 Thom nhe - - - - +
18 D40-10 Thom + - + + +
19 D123-10 Thom nhe - - - - +
20 D127-10 Thom + - + + +
21 D257-10 Thom - + +/- - +
22 D306-10 Thom nhe + - - + +
23 D324-10 Thom nhe +/- - + - +
24 D227-10 Thom - +/- - + +
25 D395-10 Thom - - + - +
26 D414-10 Thom + - - + +
27 D416-10 Thom + + + - +
28 D264-10 Thom nhe - - - + +
29 D267-10 Thom - + + + +
30 D270-10 Thom +/- - - + +
31 SH8 Thom + - + - +
32 D129-10 Thom + - +/- + +
33 D18-10 Thom nhe - +/- + - +
34 IR24 Khéng thom - - - - -
35 Q5 Khoéng thom - - - - -
36 KD18 Khéng thom - - - - -
Téng sb ca thé mang thom fgr 18 11 15 21 33

Ghi chi: (+): gen fgr dong hop tit; (+/-) gen fgr di hop; (-): Khong c6 gen fgr.
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—— - — —
130bp ]
= = 160bp |
A - RG28 trén cac ca thé F2, té hop lai BT7 x B - RM342 trén cac ca thé F2, td hop lai BT7 x Q5
Q5

——_—_

| — 1
150bp B = 300bp =

—— ——————— ——
C - RM223 trén cac ca thé F2, t hop lai HT1 x D - LO6 trén cac ca thé F2, t6 hop lai BT7 x Q5

KD18

Hinh 2. Dai dién hinh anh dién di san
pham PCR mAu ADN ca thé F2 cta t6 hop
lai BT7 x Q5, HT1 x KD18
580bp

H &
. an 5 7. —— -
Ghi chu: St dl,\mg chi thj RG2éi(A),/RM342 (B%, 1?{\//[223 355bp ' . 4 - ———
(C), L06 (D) va BADH2 (E). D61 chiing thom la giong BT7, ~u e Ll T T —

khong thom 13 giong Q5 257bp e me

E-BADH2 trén cac ca thé F2, t hop lai BT7 x Q5

St dung phuong phép kiém dinh y? gitia ty  kiéu gen thuc t& duge xac dinh bang cac chi thi.
1é phén kiéu gen theo 1y thuyét va ty 1é phanly  Két qua dugc trinh bay trong bang 4.

Bang 4. Ty 1& phan ly kiéu gen thom trong quan thé F2 cua cac t6 lai
dugc phat hién bang st dung cac chi thi phan ti ADN

Kiéu gen thom phat hién

Chi thi Tén té hop Giatri 2
FgrFgr Fgrfgr fgrfgr
BT7 x Q5 53 68 39 6,05
RG28
HT1 xKD18 37 70 53 5,70
BT7 x Q5 62 58 40 18,15
RM342
HT1 xKD18 25 85 50 8,44
BT7 x Q5 47 65 48 5,64
RM223
HT1 xKD18 58 75 27 12,64
BT7 x Q5 52 67 41 5,74
LO6
HT1 xKD18 47 65 48 5,64
BT7 x Q5 50 77 33 3,84
BADH2
HT1 xKD18 30 86 50 5,45

Ghi chi: Tra bang y° (df = 2, p= 0,05) = 5,99
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Ty 1é phén ly kiéu gen thom fgr trén quin
thé F2 ¢ t6 hop lai BT7 x Q5 dudc dua ra gia tri
gan dung véi ty 1& phan ly theo Iy thuyét (1: 2 :
1) khi dugc nhan dang bang chi thi RM223,
L06 va BADH2. O t8 hop lai HT1 x KD18, ty 1é
phan ly kiéu gen thom fgr dudc dua ra gin
ding véi ty 18 phan ly 1 : 2 : 1 khi st dung chi
thi RG28, 106 va BADH2. Nhu vay, chi thi L06

va BADH2 c¢6 d6 tin ciy cao, cho nhan dang
kiéu gen thom fgr trén quan thé phan ly F2 &
ca 2 t6 hgp lai BT7 x Q5 va HT1 x KD18 véi ty
1é phan ly dudc dua ra gan ding véi ty 1&é phan
ly theo ly thuyét.

Két qua phan tich kiéu gen két hop véi danh
gi4d mui thom trong hat ctia quin thé phéan ly F2
6 mbi t6 hop lai dude trinh bay trong bang 5.

Bang 5. K&t qua phan tich kiéu gen thom fgr bang chi thi phan t&
két hop véi danh gia mii thom trong hat trén quan thé phan ly F2

Chi thi Kiéu gen S6cathé Thom Thom nhe Khéng thom Chinh xac (%)

Té hop lai BT7 x Q5 160 24 10 126

RG18 FgrFgr 53 3 1 49
Fgrfgr 68 1 7 60 64
fgrfgr 39 20 2 17

RM342 FgrFgr 62 2 3 57
Fgrfgr 58 5 4 49 59
fgrfgr 40 17 3 20

RM223 FgrFgr 47 4 38
Fgrfgr 65 3 6 56 47
fgrfgr 48 16 0 32

LO6 FgrFgr 52 0 1 51
Fgrfgr 67 2 4 61 79
fgrfgr 41 22 5 14

4 mdi: ESP, IFAP, FgrFgr 50 0 0 50

INSP va EAP Frfgr 77 2 75 95
fgrfgr 33 24 8 1

Té hop lai HT1 x KD18 160 31 15 114

RG18 FgrFgr 37 2 5 30
Fgrfgr 70 4 1 65 74
fgrfgr 53 25 9 19

RM342 FgrFgr 25 3 3 19
Fgrfgr 85 11 7 67 48
fgrfgr 50 17 5 28

RM223 FgrFgr 58 8 6 44
Fgrfgr 75 10 2 63 43
fgrfgr 27 13 7 7

LO6 FgrFgr 47 1 0 46
Fgrfgr 65 3 4 58 83
fgrfgr 48 27 11 10

BADH2 FgrFgr 30 0 2 28
Fgrfgr 92 1 1 78 92
fgrfgr 50 30 12 8
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Trong két qua phan tich, nhiing giéng c6
mui thom va mui thom nhe ching téi xép vao
nhém thom. Do gen fgr 1a gen 14n nén d6 chinh
xac cua chi thi trong nhan dang gen thom fgr
dugc tinh bing ty 1¢ gitia s§ ca thé c6 gen thom
for déng hop tit dude phat hién bing chi thi dé
trong tong s6 ca thé duge danh gia c6 mui thom
trong hat. K&t qua nghién citu cho thay, ¢ 2 t6
hgp lai BT7 x Q5 va HT1 x KD18, d6 chinh xac
cua chi thi RG28 1an luogt 14 64% va 74%, chi thi
RM342 12 59% va 48%, chi thi RM223 1a 47% va
43%, chi thi L06 1a 79% va 83%, chi thi BADH2
1a 95% va 92%. Do chinh xac cua cac chi thi
phan ti nghién cttu duge xép theo thi ty giam
dan nhu sau: BADH2 > L.06 > RG28 > RM342 >
RM223. Nhu vay, chi thi BADH2 c¢6 d6 chinh
xac cao nhat (92 - 95%) trong phat hién gen
thom fgr dong hop ti va 6n dinh & ca 2 t6 hgp lai
BT7 x Q5 va HT1 x KD18.

Trong qué trinh gidm phan hinh thanh giao
tl & sinh san hitu tinh, trao ddi chéo xay ra 6
bat ci vi tri nao trén cac NST tuong déng. Cac
locus/gen trén NST c¢6 khoang cach cang xa
nhau thi kha ning trao d6i chéo gitia ching
cang dé xay ra va ngugc lai. Cling nhu vay,
khoang cach gitia chi thi va gen qui dinh tinh
trang cang gin nhau thi lién két cang chat va it
xay ra trao déi chéo gitia ching. Trong cac chi
thi ching t6i st dung, chi thi RG28 da duge dua
ra c¢6 khoang cach di truyén véi gen fgr trén
NST 1a 4,5¢M; chi thi RM342 va RM223 dudgc
dua ra v6i khoang cach 1a < 10c¢M; chi thi L06
dudc tim ra véi vi tri sat véi viing gen thom fgr,
chi thi BADH2 nhan truc tiép ving gen thom
fer bang 4 mbi ESP, IFAP, INSP va EAP. Do
khoang céach di truyén khac nhau cia cac chi thi
va gen fgr nén d6 lién két khac nhau, dan dén
d6 chinh x4c ctia méi chi thi trong phat hién gen
thom fgr ciing khac nhau.

Két qua nghién ciiu ctia ching t6i cling rat
phu hop véi két qua nghién ctu caa cac tac gia
trén thé gi6éi da cong bo trude day, mot 1an niia
khéng dinh vé gen don lan fgr qui dinh téng hop
chat 2AP tao mui thom trong cay lda va do
chinh xac cta chi thi BADH2 dé phat hién kiéu
gen nay. Do chinh ctaa chi thi BADH2 ciing phu
hop bdi ban chat ctia chi thi nay 1a nhan truc

Nguyén Thé Dwong, Tran Thj Diéu, Phan Hu Tén

tiép viung gen thom fgr véi 4 moi ESP, IFAP,
INSP va EAP, trong d6 2 moi noi bién (IFAP,
INSP) nhin ving gen thom va viung gen khéng
thom va 2 mbi ngoai bién (ESP va EAP) nhan ca
vung gen thom va khong thom (Bradbury et al.,
2005b). Chi thi nay c6 kha nang phan biét dudc
dang d6ng hgp ti va di hop ti, don gian, dé st
dung va yéu cau khong cao trong PCR va dién di
(chi can dién di trén gel agarose).

4. KET LUAN

Trong cac chi thi phin ti dugec st dung
trong nghién ctiu nay, chi thi BADH2 c¢6 do
chinh x4c cao nhat, phan biét chinh xac 100%
cdc mAu giong lda thom va khéng thom trong
tap doan vat liéu, véi 33 mau gidng thom déu
mang kiéu gen thom fgr déng hop ti. Chi thi
BADH2 c6 d6 tin cay va 6n dinh cao, nhan dang
kiéu gen thom fgr trén quan thé phan ly F2 cta
cac t6 hop lai gitta cac giéng lda thom véi ty 1é
dua ra gan ding véi ty 18 theo 1y thuyét 1a 1: 2 :
1. Do chinh x4c cua chi thi nay trong phat hién
gen thom fgr duge dua ra v6i d6 chinh xac tit 92-
95% trong s6 ca thé F2 dugc danh gia hat c6 mui
thom. Céc chi thi RG28, RM223, RM342, L06
cling cho thay c6 lién két véi gen fgr va mui
thom nhung d0 chinh x4c thdp hon va khac
nhau gifta c4c chi thi nay. Chi thi BADH2 gom 4
mdi ESP, EAP, IFAP va INSP sé duge st dung
phd bién trong chuong trinh chon tao giong lda
thom véi ky thuat don gidn, dé st dung, chi can
dién di sdn pham PCR trén gel agarose. O thé
hé F2, st dung chi thi BADH2 c6 thé chon dudc
céac ca thé mang kiéu gen thom fgr ddng hdp tu
va di hgp ti v6i do chinh x4c cao.
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