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TOM TAT

Bénh dao 6n do ndm Pyricularia grisea gy ra anh huéng rét 16m dén niing sudt lia. Kha ning khang
bénh dao 6n & lia do mdt ho cac gen khac nhau diéu khién, va gen Pi-fa 1a mét trong nhimg gen khang
chinh cia cac gidng lda nhém indica. Protein Pi-ta 1a mot receptor ndi bao lién ket véi mot phén fr
protein AVR-Pita ciia ndm va sau d6 hoat héa hé théng bao vé ciia né nhé co ché “gene- for-gene”, ddy la
phan img bao v§ nhd mot gen trung gian. Myc tiéu nghién ciru cla ching t6i 14 tim hidu méi lién quan
gitra sy hién dién cia gen Pi-ta den kha ning khing bénh dao 6n cita mét s6 gidng 10a (Oryza sativa L.)
thufc nhém indica dang duorc trong & khu vuc mién Trung 1a HT1, X21, KD18, THS, IR38, 4B va 212.
Biéng cach sir dung ba cap mdi dac higu 1a YL153/YL154, YL155/YL87 va YL100/YL102 dé khuéch dai
ba doan DNA khac nhau dic hiéu cha gen Pi-ta nhd ki thuit PCR. Két qué nghién ciru cia ching t6i cho
thiy, chi c6 bbn gibng THS, IR38, 4B va 212 14 ¢6 sin phim PCR & ca ba ving khuéch dai. Céc san
phém PCR sau d6 duge tao dong trong vector pCR™2.1 d& phin tich trinh ty nucleotide, két qua cho thiy
ching tuong déng 100% (chura tinh b ba tuong img v&i amino acid 918) so v6i ba trinh ty twong ng
cha gen Pi-ta 4 duge cdng bé trong Genbank. Tuy nhién, trong bén gidng lia c6.gen Pi-za chi ¢6 hai
gidng 4B va 212 13 c6 kha ning khang bénh dao én do ¢ allele Pi-ta tréi (Pi-ta’) véi amino acid 918 1a
alanine trong viing giau leucine cha protein Pi-ta, hai gidng con lai 1a THS va IR38 mang allele Pi-ta lan
(Pi-ta”) do amine acid 918 1a serine.

Tic khoa: Cay lia, chi thi phan tir, khang bénh dao on. gen Pi-ta, gidng lia khu viec mién Trung Viét Nam

MG DAU

Bénh dao 6n la mdt trong nhitng bénh anh
hudmg rit Ién dén nang suat lia do nhiém loai nim
Pyricularia grisea hodc P. oryzae (ieleomorph:
Magnaporthe grisea) (Fiellstrom et al., 2004). Méi
nam bé¢nh nay gay thiét hai khoang 55 trigu USD &
khu vyre Nam A va Dong Nam A, va co thé con cao
hon thé & khu vic Pong A vé nhimg ving chuyén
canh lda 6n déi khac trén thé gidi. Hién nay, bénh
ndy da ¢6 mit trén 85 qudc gia khac nhau. C6 hon 20
gen khang bénh dao on da duge tim thiy o cly la,
ch?mg han nhu: Pi-a, Pi-b, Pi-k, Pi-t, Pi-fta, Piz
trong d6 gen Pi-fa 1a mébt trong nhitng gen khang
chinh cla cic gidng lia nhém indica (Silue ef al,
1992; Chen et al., 1999; Wang et al., 1999; Jia et al.,
2002; Fukuta et al., 2004).

Gen Pi-ta ma héa mét protein ciia t bao chét gia
dinh mang mét vi tri lién két nucleotide (nucleotide
binding site-NBS) va mdt ving giau leucine (leucine
rich domain-LRD) ¢ diu tin cung C (C-terminus).

Gen AVR-Pita duoc gia thiét ma héa cho
metalloprotease mang tin hiéu kich thich bai tiét c¢6
diu tin cing N (N-terminal) va céc chudi pro-
protein, Protein AVR-Pita lién két dac hiéu véi LRD
clia protein Pi-ta trong hé thong hai té bao lai cia
nidm men (yeast two-hybrld system) va cac thir
nghiém lién két in vitro, Didu nay goiy rang protein
Pi-ta 1a mét receptor ndi bao lién két véi mét phén tr
protein cua nam va sau d6 hoat hoa hé thong bao vé
cia nd, va amino acid vi tri 918 trong LRD cia
protein Pi-ta 12 yéu t& quyét dinh cho sy lién két do
{Bryan et al., 2000; Ha et al., 2000). Trén co s& nay
Jia va ddng téc gia (2002) da thiét ké ba ciip mdi dic
hiéu gen dé phin biét allele Pi-ta trdi & cac giong lia
nhom indica va lam chi thi phin tir (molecular
marker) dung trong chon loc tinh khang bénh dao 6n
0 gia doan cdy ma non bang k¥ thuit PCR. Phuong
phép nay rat tién loi do cac chi thi phan tir ndi trén s
khuech dai mét phan cia’ gen Pi-ta, va 13 don gién,
ré tlen va c6 thé sir dung dé phan tich mét lwong lon
miu Vit.
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Trong bai bio nay, ching tdi trinh bay két qua
xac dinh gen khang bénh dao 6n Pi-tq, dua vao ba
cap mdi dic trung gen YL153/YL154, YLI55/YL87
va YLI00/YL102 (Jia ef af., 2002), & mot s gibng
lia trdng phd bién tai khu vue mién Trung nudc ta.

NGUYEN LIEU VA PHUONG PHAP NGHIEN
cuu

Nguyén liéu

Str dung mét sd glong la (Oryza sativa L.)
thugc nhém indica dang duge tréng tai khu vyue mién
Trung nhu: HT1, X21, KD18 (Khang dan 18), THS,
IR38, 4B (hoic NN4B) va 212. Cay ma non trdng
trong chiu dat kich thudc khoang 15 cm duoc ding
dé tach chiét DNA tdng sé tir 14.

Phwong phap nghién ciu
Tdch chiét DNA téng sé

L4 ma duge nghién nho trong nitrogen l6ng
bang cbi chay st thanh bdt min sau d6 cho vao ong
eppendorf. B6 sung 0,5 ml dém chiét (100 mM
Tris.HCI, 50 mM EDTA, 500 mM NaCl, pH 7.5)
vao bng va tron déu bing lic rung. Bé sung tiép 45
pl SDS 20% vao miu, i & 65°C trong 10 phit. Chiét

Nguyén Hoang Léc ef al.

DNA ba lan voi mot thé tich tuong duwong cia
phenol, phenoi:chloroform (1:1) va cudi cung 1a
chloroform. Két tia DNA véi hai thé tich EtOH
100% bang cich ly tdm 12.000 rpm trong 15 phut &
4°C, nra két tia DNA bang EtOH lanh 70% sau do
c6 miu trong didu kién chin khong 2 phiat. DNA két
tia dwge hda tan bing dém TE va bao quan & -20°C
dé dung cho khuéch dai PCR (Kang, Fawley, 1997).

Khuéch dgi PCR

Sir dung ba cip mdi (Integrated DNA
Technology, Inc., USA) dac hiéu cho gen Pi-ta
khang bénh dao n (Bang 1).

DNA tong sb cia la lia duoe ding 1am khuon
mdu cho PCR. Hén hgp PCR bao gdm 100 ng DNA
khuén mau; 200 uM dNTP; 10 pmol mdi loai méi; 2
mM MgCl; 1x dém enzyme Taq va 1 don vi Tag
DNA polymerase (Promega);, bé sung H,O dén thé
tich cuéi cung 13 25 pl. Khuéch dai PCR (iCycler,
Bio-Rad) theo diéu kién sau: 95°C trong 5 phit; 30
chu ky: 95°C trong 1 phit, 55°C (d6i vdi hai cdp méi
Pi-tass va Pi-ta o) hotic 64,5°C (d6i voi cip mbi Pi-
tay:) trong | phut, va 72°C trong 1 phut; cudi cing
72°C trong 10 phut. San phim PCR duoc dién di trén
agarose gel 0,8% va nhudém bing EtBr.

Bang 1. Trinh tw nucleotide clia ba c3p mbi ddc hiéu cho gen Pi-ta khang benh"dao on.

Céc mbi Trinh tu nucleotide Nhiét 4 4 trong PCR

Pitacs YL153: 5°- CAACAATTTAATCATACACG -3° ssoc
YL154: 5'- ATGACACCCTGCGATGCAA -3’

Pictages YL155: 5'- AGCAGGTTATAAGCTAGGCC -3’ ssoc
YL87: 5°- CTACCAACAAGTTCATCAAA -3’

‘ YL100: 5°- CAATGCCGAGTGTGCAAAGG -3,

Pi-tag; 64,5°C

YL102: 5’- TCAGGTTGAAGATGCATAGC -3
ATG TGA

1 2021 4409 6257 | 6927

vi10o_,] | |

2442

6659

Hinh 1. So dd minh hoa gen Pi-ta hoan chinh dai 6927 bp.
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Tao dong va phan tich trinh ty cdc sin phim PCR

Cac bing DNA cia san phim PCR ¢ kich
thude mong dgi duge cit ra khoi agarose gel 0,8%
dé tinh sach bing MEGA-bead® Agarose Gel
Extraction Kit (Intron Biotechnology) vi gan vao
vector pCR®2.1 (TA cloning Kit, Invitrogen). Thanh
phin phan img gin bao gdm: san phim PCR d4 tinh
sach (khoang 10 ng); 1x dém T4 ligation; 4 don vj
T4 DNA ligase va 50 ng cua vector pCR®2.1; thém
nuée dén thé tich cudi cimg 1a 10 ul. Phan (mg gan
dugce U qua dém & 14°C tdi bién nap vao té bao E.
coli chung TOP 10. Chon loc thé tai t& hop theo
phuong thirc khuan lac xanh/trang. Nuéi cdy té bao
E. coli tii t§ hgp trong méi truomg LB long co bd
sung kanamycin khodng 15 h. Sau d6, ly tdm thu
sinh khdi dé tach chiét DNA cia vector tai té hop
bang Wizard® Plus Minipreps DNA Purification
System Kit (Promega). Trinh trr nucleotide cia cac
san phim PCR dugc phan tich theo phuong phap
danh ddu diu tin cing bang cac chat phat huynh
quang mau (dideoxy terminator) trén may CEQ (Ver.
7.0.55).

KET QUA VA THAO LUAN
Phén tich PCR

) K¢t qua PCR trinh bay & hinh 2 cho thdy bdn
giong 1aa TH3, IR38, 4B va 212 ¢ céc bang DNA

bp M1 23 4 567
230

430

2000

A

bp M 1234567

khuéch dai voi ca ba cap mdi YLIS3/YLI54,
YL155/YL87 va YL100/YL102. Céc biang DNA it
rd da chimg 16 tinh dic hiéu cao cua mbi. Hai cip
moi YL153/YL154 va YL100/YL102 duogc thiét ké
dé khuéch dai cic doan dic hiéu cia gen Pi-ta mi
héa vi tri khoi ddu phién ma (YL153/YL154) va déu
tin ciing carboxyl (YL100/YL102), trong d6 cap mdi
YL100/YL102 duge ding d& khuéch dai doan cé
trinh tu nucleotide tir 6257-6659 chira bé ba ma hoa
cho amino acid vi tri 918. Ngodai ra, mft cap mbi
khéc 1a YL155/YL87 duge thiét ké dé khuéch dai
san pham PCR tuong tmg cho doan & gifra cha gen
Pi-ta (doan co trinh tr nucleotide tr 4409-5450)
{Hinh 1). Trong thi nghiém niy, s ¢6 mit cua cac
sin phim PCR tuong wng véi kich thude cia ba
doan duoc khuéch dai cho phép nghi ring gen Pi-ta
da hién dién trong bon gidng lua THS, IR38, 4B vi
212. Trong khi, & ba giéng con lai khéng c6 doan
DNA nao duge khuéch dai bai ba ¢ap mdi néi trén.
Tuy nhién, & truong hop c6 gen Pi-ta xuét hién ciing
cin phai phén tich trinh tu nucleotide cua doan 403
bp (YL100/YT102) dé xic dinh xem amino acid 918
lién quan dén allele Pi-ta trdi hay Pi-ta lan.

Xic dinh trinh ty nucleotide ciia cic san phim
PCR ‘

Kiém tra su chinh xéc cita PCR & céc gibng lua
thuéc nhom indica biang cach tao dong cac san pham

khuéch dai trong vector pCR®2.1 va phn tich trinh
tu nucleotide cua ching. K&t qua nhu sau:

bp M 1234 567 bp

403

c

Hinh 2. Bién di san phdm PCR duoc khuéch dai bing ba cap mdi YL153/YL154 (A), YL155/YL87 (B), va
YL100/YL102 (C) trén agarose gel 0,8%. M: Chuan kich thuéc DNA (lamda/Hindlll), 1: gibng HT1, 2: gibng
X21, 3: giong KD18, 4: giong THS5, 5: giéng IR38, 6: gibng 4B, 7: gibng 212.
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241
301
361
421
481
541
601

4409
4441
4501
4561
4621
4681
4741
43801
4861
4921
4981
5041
5101
5161
5221
5281
5341
5401

6237
6301
6361
6421
6481
6541
6601

San pham PCR cla cap mbi YL153/YL154 cd chiéu dai 442 bp (Pi-tas.):

TCAACAATTT
GCATGGAGAC
TATGCTTAAT
TGCCTACTTC
CCTCTCTGCA
TTGGGCGATC
GATCTGATCT

ANTCATACAC
TATATGAATA
ACATTTGGAT
TTTCCACATC
TGATTTCTTA
CATGCTGTCA
TCAGCTAGCG

AGTAAAACGA
AGCTCATCTC
TTGGATGGAG
AACCTTTGAA
CTAGATAGGA
AATCAGCAAC
CCG

AAAGAGACTC
ATTTGGAAAA
TATCTCCCTA
GGCTATGGCA
TTAAGTTTCA
TAACGAGGCA

TCTTCATTTA
AAATAATCARA
TGACGAAAGA
GAGCTACATT
AGAGTTAATT
TAATCTCGAT

San pham PCR cia mdi YL155/YL87 c6 chidu dai 1042 bp (Pi-tasgs):

AAGAGATATA
GGACTCTAAG
AACTATTGTA
TATTAAACTT
ACATGTCTTC
CAGCATGCTA
TTAATGTTTA
GCTTCATCAA
ATACTAATAA
CACATTATTA
GTTGTTGGCC
ABRARAATGTG
CTGTTAGATG
AAGAARAATC
CCTCATTGTT
AGGAAGGCCA
AAAGTCATGG

GGAAGAGAGA
ACGTAATGTG
TGAATTGGCT
GCTCTTAGAT
ACCATGTTTG
TCCCACGTAT
CGAAGTACTA
TGTGGGATAT
CAACAGAAAT
AGATTGATCC
AAGGARATGA
GTGGCTTGCC
GAATGCAGCA
CTACTTTGCA
TGAAAGCATG
ACTTGGTGAG
AAGAAGTTGC

AG
GAAGAGCAGC
TGTATGACAG
ATTTGGCTCT
ATGTGGTTAA
CAAAGTTGAT
AGCTTTTTAA
AATGTTCTGC
TGTTAGCCGT
TGAACCTGTA
ACTGGGTGAT
ATTTCCTGGA
ACTAGCAATA
ATGGAATCAC
GGGGATGAGG
TCTGTTATAC
GCAATGGATG
AGGGAACTAT

CAGGTTATAA
AGCCTACAGA
GTAGGACCAA
AGATGATTTG
ATTTAATTTC
AARATGAAAT
ATATGATTTA
AGGTACTTCA
GGTTTGCCTG
GCTTTGGCAT
GATGTCTCAA
CATCTTACTG
ACTATAACAG
ATACAAAAAT
CAAGTACTCA
CTTAGCATCT
GCTGARAGGTT
TTTGATGAAC

GCTAGGCCAA
TCTGTAGCCA
GTATTAATAG
GAGCTAGTAG
TGAAATTTAC
TGCACTCAAC
TTTTTTCGTA
TCATRATTGA
ATRATAATAG
GCTGTGGATA
GTCAATTGTT
AAGTTTCTCA

CCAGACATTT

CATTGACTAC
ACCTTATTTA

ACAAAGAGGA -

TCATCAATTC
TTGTTGGTAG

San phdm PCR ciia cip mdi YL100/YL102 co6 chiéu dai 403 bp (Pi-tasgs):

GAGTTCAAGC
ATCTCTGCAA
GCCTTGAGGA
TGGGTGGATT
GATGATCACG
AGCTTCTTTC

CAAT
AGTATGACTC
GAATTGGGGG
CTGCAATTCG
GGATCTTTGG
GGTATGGATT
TTTCTCTGCC

GCCGAGTGTG
TAAGGAGACA
CACTGATGAT
CAAGCATCCG
TGCTGAAGGG
TTTCATTCTA
GTGGCTTCTA

CAAARGGTTAA
GGGTTGGAAC
GATGAATCAR
ACGCCGAGCA
AGAGACTTGG
TTCCCAGGTT
TCTTTACCTG

ATCTAAGGTT
ACTTGGTCGC
ACAAANCTGA
CTCTTATGGT
ATGAAGATTT
ACAACTTACA
CTATGCATCT

Nguyén Hoang Lc et al.

AGGCTCGGAT
AACAATGAAR
GACGAGGGAT
TGCAGCGCAG
TCTTGTACTC
CACTAGCTCT

ACATATTTTA
GCTGCAGCAC
TATAGTAAGC
TCGGCTATAC
AAGATATAGA
TTTTTAAATT
CATTAGAAGT
AGATTTATGG
TTGCAGTAGA
TAACTCAGAG
TTTCAGTGGA
TGACATGATA
TAAAAGCCAG
TTCCARATTTG
CAATAATCTT
CTACATAATT
CATAGAAAAT

CAATGCCAAC
CCTTGCAGAG
AGTGGAGTCT
TGATATACAA
GGCACAACAA
AGGATTATTG
TCAACCTGA

Hinh 3. Trinh tw nucleotide ciia 03 san pham PCR khuéch dai thdng qua 03 ciip mbi dac hiéu. Chu thich:
TGC (GCA ¢ sgi bér sung) 14 bd ba ma hda cho alanine & vi tri 918 trong phén tir protein Pi-ta cta allele Pi-tq
trdi (Pi-ta’) & hai giong 4B va 212,

Trinh tu nucleotide ciia ba doan khuéch dai & hai
giéng 4B va 212 da dugc so sanh véi ba doan twong
{mg cha gen Pi-ta trong co s¢ dit liéu cia GenBank
{http://www.ncbi.nlm.nih.gov;
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accession number:

AF207842) cho thdy ching trong ddng 100% va
amino acid 918 13 alanine. Gen Pi-ta dinh vi trén
nhidm sic thé sb 12 va c6 thé biéu hién trong ci
gidng loa khang bénh 13n giéng lia min cam, Tuy
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nhién, khi nghién ciu trinh tv cta cac amino acid &
cac protein duge mi hoa bdi allele Pi-ta (Pi-ta lan)
trén gidng lia min cam va allele Pi-ta”™ (Pi-tfa trdi)
trén giéng hha khing bénh dao 6n thi théy ¢O sur sai
khdc mot amino acid & vi tri 918: alanine & Pi-ta”
thay vi serine & Pi-fa”. Do d6, c6 thé xem ring amino
acid 918 chinh 12 yéu 16 quyét dinh tinh khang bénh
dao &n cia gen Pi-ta (Bryan et al., 2000). Két qua
phén tich cGa ching t6i cho thay chi hai giéng hia 4B
va 212 1a chira aflele trdi cta gen Pi-fa. Hai gibng
khac ¢6 mang gen Pi-ta 13 TH5 va IR38 chi chira
allele lan.

Gen khang bénh dao én & ua 1a mét hg da gen.
Kha ning khang bénh cua ciy co thé dugc quyét
dinh bdi sy co mit cha gen nay hay gen khic trong
ho gen. Theo Wang va dong tac gia (1999) gen Pi-b
ciing 14 mét gen khang bénh dao &n chu yéu cia
nhém lda indica. Vi vy, ngodi viéc khao sat gen Pi-
ta chung t6i dang tiép tyc kiém tra sy c6 mit ctia gen

Pi-b trong genome clia mdt 56 gibng lia khéc.

KET LUAN

1. Khuéch dai PCR bing ba cip mbdi
YL153/YL154, YL155/YL87 va YLI100/YL102,
chung 161 da thu duge ba doan DNA dic trung tuong
dong 100% véi ba viing twong Umg cia gen Pi-ta &
bén gibng lua THS, TR38, 4B va 212. Ba gibng lia
khic ia HT1, X21 va KDI18 khéng c¢é san phim
khuéch dai & ca ba viing cua gen Pi-fa.

2. Trong bbn giéng fua ¢6 hién dién gen Pi-ta,
chi c6 hai giéng 4B va 212 c6 mang allele Pi-ta trdi
(Pi-ta"), trong khi hai gidng kia 13 TH5 va IR38 lai
mang allele Pi-ta lan (Pi-ta’).

L¥i cam on: Cong trink c6 su hé trg cua Chirong
trinh Nghién cuu Co ban trong Khoa hoc Tu nhién
2006 - 2007.

Bang 2. Sy hién dién clia gen Pi-ta va kha nang khang bénh dao &n cla cac giéng lia duoc khio sét.

STT Gibng lua Hién dién cla gen Pi-ta Kiéu allele Pi-fa Phéan irng véi bénh dao 6n
1 HT Khéng - C.M
2 X2t Khéng - Nhi&m nhe hoac trung binh®
3 KD18 Khang - Nhidm vira®™
4 TH5 Cé Lan Nhi&m nhe'
5 IR38 Co Lan Nhim hoac nhim nang"®
6 4B Co Troi Khang®
7 212 Co Trdi Khang®

Ch thich: " Theo tai liéu “Danh gia mire d nhidm bénh dao 6n, khd van, riy nau, su cudn 1 nhé trén cac
gibng Iia & ving khu 4 nam 2003° cua Trung tAm Bac vé thirc vat ving khu 4, 2003. @ Theo tai liéu “Gicdi
thidu mot sb gidng lua dang gieo cdy & Thira Thign Hué” clia Cong ty Gibng cay tréng Thira Thién Hué, 2001.

® Theo trang tin dién tir “Ngan hang kién thirc trdng l0a” clia Vién Khoa hoc Néng nghiép Vigt Nam.

4 Theo

tai lidu “Huong dan k§ thuat canh tac gidng TH5” clia Cong ty Gidng cay tréng Thira Thién Hué. © Theo tai
liéu cGa Bo mén Di truyédn t& bao va Lai xa, Viégn Di truyén Néng nghiép, Ha Nai.
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ANALYSIS OF BLAST RESISTANCE GENE Pi-ta IN SOME RICE (ORYZA SATIVA L.)

CULTIVARS
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SUMMARY

Rice blast disease caused by Pyricularia grisea is one of the most devastating discases worldwide
and deeply reduced the productivity. The resistance to the pathogen is a classical gene systemn and Pi-ta is
one of major resistance genes introgressed from indica cultivars, have recently been molecularly
characterized. Pi-ta protein is a putative cytoplasmic receptor binded direcily to the AVR Pi-ta protein
from Pyricudaria grisea to initiate a Pi-ta-mediated defense response. The main objective of our study
was to investigate the relationship between the presence of Pi-fa gene and the fungal resistance in some
indica rice (Oryza sativa L.) cultivars which have been grown in the Central of Vietnam such as HTI,
X21, KD18, THS, IR38, 4B and 212. The presence and absence of the Pi-fa pene were confirmed by
using three specific pairs of primer to the Pi-ta gene (YL153/YL134, YL155/YL87 and YL100/YL102)
to amplify the respective DNA fragments by polymerase c¢hain reaction (PCR). PCR products were, then,
cloned into the vector pCR®2.1 for sequencing. The presence of dominant Pi-zq allele (Pi-ta’) will be
determined based on the type of amino acid (918} in the leucine rich region of Pi-ta protein. Our results
showed that only four of seven investigated rice cultivars {THS, IR38, 4B and 212) contain Pi-fa gene.
The homology between three specific regions of Pi-ta gene (AF207842) and three PCR products is
100%. The analysis also determined the presence of the dominant Pi-ta allele with alanine at 918 position
int two of four indica rice cultivars containing Pi-tg gene. Thus, the PCR-based Pi-fa gene markers could
be useful for marker-assisted sclection breeding since it is the part of resistance gene, and the technique is
simple, rapid and inexpensive. [n addition, the analysis can be done with a large numbers of samples.
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