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TOM TAT

Ném dao 6n, Magnaporthe oryzae, dugc xem 1a tac nhan chinh gdy bénh dao 6n trén ltia va gy nhiéu thiét hai
vé ning suit tai cac ving trong laa trén thé giéi. Kha niang chong chiu d6i véi sy xdm nhidm ciia ndm dao 6n duoc
xac dinh bang mdi quan hé giira gen khang R ciia ltia va gen khong doc AVR cua tac nhan ndm gdy bénh theo thuyét
“gen ddi gen”. Muyc ti€u chinh trong nghién ctru nay 1a xac dinh sy hién dién/khdng hién dién cua cac gen AVR &
cac chung nam dao 6n tai Viét Nam hién nay. Két qua khao sat ba muoi mau phan lap nam dao 6n tai cac tinh mién
Nam, mién Trung va mién Bic Viét Nam bang phuong phap PCR chi ra rang ti 1¢ hién dién/khong hién dién cia 6
gen AVR khao sat rit da dang trong d6 AVR-Pik cilng véi trinh tw CDS cia gen néy (AVR-Pik CDS) c6 mat gan
nhu trén toan bd cac mau phén 1ap 12 99.67% va thip nhét 1a gen AVR-Pizt chi chiém c6 36.67%. Két qua nay dong
vai trd rat quan trong trong viéc tim hiéu sy da dang cua cac gen AVR gitp cho viéc chon loc va phat trién cac gidng
lta mang gen khang R tuong tng c6 kha nang khang lai bénh dao on.

Tir khéa: AVR-Pik CDS; AVR-Pik; gen khong déc; M.oryzae; Nam dao on.

Screening the presence of avirulence genes from blast fungal isolates, Magnaporthe
oryzae, in Vietnam.

ABSTRACT

The rice blast fungus, Magnaporthe oryzae, is the causal agent of severe damage in worldwide rice growing
area. The resistance to blast infection has been determined by the relationship between the R resistant gene of rice
and avirulence gene AVR of phytopathogenic fungi based on the “gene for gene” theory. The main objective of this
study was to determine the presence/absence of AVR genes in the rice blast fungal isolates in Vietnam. The
screening results of 30 fungal isolates collected from the south, the center and the north of Vie103-111tnam by PCR
method indicated that the rates of presence/absence of the six avirulent genes varied clearly. In this study, AVR-Pik
along with the CDS sequence of this gene (AVR-Pik CDS) was found to be nearly 99.67%, meanwhile the AVR-
Pizt was only 36.67%. This result plays an important role in understanding the diversity of the AVR genes in
M.oryzae that could be helpful in the selection and development of blast resistant rice varieties.

Keywords: Avirulence gene; AVR-Pik CDS; AVR-Pik; M.oryzae; Rice blast.
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1. Gigi thi¢u

Niam soi v6i tén khoa hoc la
Magnaporthe oryzae dugc xem la tac nhan
chinh trong viéc gay ra bénh dao 6n ¢ lua
(Couch va Kohn, 2002). Pao 6n 1a mot trong
s6 nhitg bénh gy thiét hai nhiéu dén ning
suit cua lua va de doa dén tinh 6n dinh cua
san xuat la gao trén thé giéi vi mam bénh
nay c6 thé nhidm va giy hai dén 14, ddt than,
b bong trén tt ca cac giai doan phat trién cua
cay lua (Zeigler va cong su, 1994; Dai va
cong su, 2010). Mot dac tinh nita cua bénh
dao 6n nay d6 1a cac bao tir nAm c6 thé dé
dang bi phan tan din dén lay lan trén dién
rong nho gié va mua rao. Do d6, su 1ay nhiém
mam bénh ndy thudng xay ra trong thoi gian
mua kéo dai hoic do am cao (Talbot va
Wilson, 2009).

Hién nay, viéc phong tranh bénh dao 6n
duoc thyc hién bang cach s dung gidng laa
c6 kha nang khang bénh dong vai tro trong
viéc kiém soat dich bénh nay. O la, kha nang
khéang lai bénh dao 6n dugc quy dinh boi mbi
lién hé gifra gen khang R & lua va gen khong
doc AVR tuong tng trong bd gen cta nam.
Kha ndng khang bénh cuia cay chi xdy ra khi &
lta c6 su hién dién gen AVR duogc xac dinh
boi san pham twong Ung cla cac protein gen
khang R (Flor, 1971). Tuong tac nay dugc goi
1a gia thuyét “gen-dbi-gen”.

Cho dén ngay nay it nhat 25 gen khong
doc da duogc nghién clru va mo ta trén nam
(Dioh va cong sy, 2000) va mdt sd trong céc
gen nay bao gém PWL1, PWL2, AVR1-CO39,
AVR-Pita (AVR2-YAMO), ACE1, AVR-Pizt,
AVR-Pia, AVR-Pii, AVR-Pi9 va AVR-
Pik/km/kp da dugc phat hién va nghién clru ¢

muc do phan tr trong cac nghién cuu trudc
day (Kang va cong su, 1995; Sweigard va
cong su, 1995; Farman va Leong, 1998;
Orbach va cong su, 2000; Bohnert va cOng su,
2004; Fudal va cong sy, 2005; Li va cong su,
2009). Hién nay chwa c6 nhiéu khao sat su
hién dién cta cac gen AVR trén cic mau nam
dao 6n phén lap trén cac ving trong lia chinh
0 nudc ta. Chinh vi vdy, muc tiéu trong
nghién ctru nay 1a tién hanh khao sat sy hién
dién cta cac gen khong doc AVR trén cac
mAu phan 1ap ndm dao 6n tai Viét Nam dé tim
hiéu vé su phan bo cac gen AVR trén cac mau
dao 6n ¢ cac vung mién khac nhau. T do,
diéu nay s€ gitp cho viéc chon lya va sir dung
cac gidng lua mang gen khang R phu hop cho
viéc chdng chiu su tin cong ciia nAm dao on
gop phan nang cao tinh bén viing trong san
xudt lta gao hién nay.

2. Vit liéu va phwong phap

Nudi phdt trién méu niam bénh dao 6n

Téng cong c¢6 30 mau phan lap (MPL)
nam dao 6n duoc phan lap tu déng rudng bi
nhiém bénh dao 6n trén lua tai cac tinh mién
Bic, Trung va Nam ¢ Viét Nam (két qua chua
cong bd). Thong tin cta cac mau ndm phan
1ap duogc thé hién trong Bang 1. Cac mau phan
lap dugc phat hién trén 14, c6 bong, va cb 1a
laa c6 cac triéu chimg bénh dao 6n dién hinh.

Cic MPL nam dao on dugc nudi ciy
trong moi truong thach bt gao (RFA) thanh
phan gom 20g bot gao, 28g agar, 4g yeast
extract trong 1L. Mau ndm dugc @ & 30°C tir 7
dén 14 ngay sao cho to ndm phu hét bé mit
dia thach. Sau thoi gian u, mdi dia duge kiém
tra luong va dd sach cua nam dé xac dinh co
thé sir dung cho thir nghiém thém hay khong.
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Bang 1
Danh sach mau ndm phén 1ap giy bénh dao 6n trén lua
Maiu , Khu vue Vi tri Thoi gian Tham khao
STT| & Giong Iu x . x A YA
nam 1ong fua thu mau liy miu | pPhan lap
. s 1. | Huyén Cu Chi, A 2014  |Trong nghién ctru nay
1 LCC |Luaba lai TP HCM La laa
2 | CBTA | OM6976 | Tan An, An Giang |C6 bong lna| 2014  |Trong nghién ciru nay
s a1l Huyé¢n Cu Chi, 2 1A , 2014 |Trong nghién ctru nay
3 | CBCC | Luadalai TP.HCM Co bong lua
4 | LvT1 | Loalai C‘hau Ph~a, Tar} L4 lia 2014  |Trong nghién ctru nay
Thanh, Viing Tau
5 | LvT2 | Loalai C‘hau Ph~a, Tar} L4 lia 2014  |Trong nghién ctru nay
Thanh, Viing Tau
Lua lai, Tan Hiép, Long 1 2014  |Trong nghién ctru nay
6 LDN Dai Loan | Thanh, Pong Nai La lua
7 | RGCC | Colua Cu Chi, TP HCM Laco 2015 |Trong nghién ctru nay
8 | CLCC |Luadalai | CuChi, TPHCM | C6l4lta 2015 |Trong nghién ctru nay
9 LTT | Nang Hoa |Can Pudc, Long An| Lalua 2015 |Trong nghién ctru nay
10 | LcT | IR50404 Chgu Thanh, L4 lta 2015 |Trong nghién ctru nay
Tién Giang
11 | M11 Lua Xi Nghé An La lua 2014  |Trong nghién ctru nay
12 | M13 Laa BaAc Théi Binh L4 lia 2014  |Trong nghién ctru nay
Thom So6 7
13 | M14 Lda KAhang le]'h Giang, L4 lta 2014  |Trong nghién ctru nay
Dan Hai Duong
14 | M15 | Lua Nép Bic Ninh Lalua 2014  |Trong nghién ctru nay
15 | Ma2 LuaRCaZIem Nam Dinh Lé lia 2014  |Trong nghién ctru nay
16 | M6 Lua Tam H3 Nam Lé lia 2014  |Trong nghién ctru nay
Thom
17 | M53 |Lua CR203 Nam Dinh La lta 2014  |Trong nghién ctru nay
18 | M54 LuaDI;:ang Nam Dinh Lé lia 2014  |Trong nghién ctru nay
19 | M67 Lda Q5 Nam Dinh Lalua 2014  |Trong nghién ctru nay
20 | M70 | LuaC70 Lang Son Lalua 2014  |Trong nghién ctru nay
21 | LLH | NangHoa |Can Pudc, Long An| Lalua 2015 |Trong nghién curu nay
22 |LNHBL | Nang Hoa | Bén Lirc, Long An L4 laa 2015 |Trong nghién ctru nay
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STT Méau Gibne 1 Khu vue Vi tri Thoi gian Tham khao
X 10ng 1ua x , ~ A 1A
nam g thu mau ldy miu | phan lap

23 | LPY2 |Phu Yén 2 | Tay Hoa, Phu Yén La lua 2015 |Trong nghién ctru nay

24 | CLLH | Nang Hoa |Can Pudc, Long An| C6 14 lta 2015 |Trong nghién ctru nay

o5 | LBTS |Ma Lam 48 Ham Llerfl, L4 lia 2015 |Trong nghién ctru nay
Binh Thuan

26 | LBT |MaLam 48 Ham Llerfl, La lia 2015 |Trong nghién ctru nay
Binh Thuan

27 | LBT2 |Ma Lam 48 Ham LleI}’l, L4 lia 2015 |Trong nghién ctru nay
Binh Thuan

28 | cLTA | oMe976 :I'P Tan An- C4 14 lua 2015 |Trong nghién ctru nay

tinh Long An

29 | LBT1 |Ma Lam 48 H:dm ChmAh, Lé lua 2015 |Trong nghién ctru nay
Binh Thuan

30 | LPY1 | Pha Yen 1 Phu Thu’, Ta}y Hoa, L4 lia 2015 |Trong nghién ctru nay

Phu Yén

Ly trich DNA tir té bao ném dao én

To niam trén bé mat dia thach dugc cao ra
va dung dé tién hanh ly trich DNA theo
phuong phédp CTAB (Doyle va Doyle, 1987).
To ndm duoc nghién thanh bt nho dung dich
ni to 10ng dugc xem 1a phuong phép t6t nhat
dé str dung trong ly trich DNA. Tét ca céac
méu nghién dugc thém 700 puL dung dich dém
CTAB va thém 2 pL dung dich -
Mercaptoethanol trugce khi vortex va u & 60°C
trong 1 gio. Sau giai doan 1, 700 mL dung
dich chloroform: isoamyl (24:1) thém vao rdi
ly tam ¢ 12000 vong/phat trong 10 phat. Sau
d6, 16p nudc phia trén dugc liy va chuyén
sang mot ong maoi va DNA s& dugc két tua
bang cach thém 600 uL isopropanol lanh, rdi
mau dugc 1 & 4°C qua dém. Tiép theo, tién
hanh ly tim mau ¢ téc d6 12000 vong/phit
trong 10 phut, loai bo phan dung dich va sau
d6 rira tiép bang 500 pL ethanol 70% lanh.
Sau d6, ly tim mét lan nita va loai bo dung
dich r6i 1am phan ling bén dudi. Hoa tan
DNA véi 20 pL dung dich diém TE (10 mM
Tris, pH 8, 1 mM EDTA). Lugng DNA tu
mAau nam ly trich dugc xac dinh biang may do
Nanodrop r6i sau d6 pha lodng dé dam bao

rang mdi mau déu co lugng ndng d6 DNA 1a
50 ng/mL.

Xdc dinh ndm dago én bang phwong
phap PCR

Céc mau DNA duoc ly trich tir ndm tién
hanh xac dinh xem ching c6 phai la
M. oryzae hay khong bang mdi iDM dugc
thiét ké boi Kasetsomboon va dong tic gia
(2013), trong d6 trinh ty mdi xudi:
GACCTATGCAATCACCAC va mdi nguoc:
CGTACTCGAGTGTAATCTCG. Phan tng
PCR da duogc thuc hién trong 20pL. master mix
(Vivantis, Malaysia) bao gom: 2pL 10X Buffer
S, 2uL ciia 7mM dNTP, 0.5uL ctia mdi loai
moi néng do SuM, 0.2p cua Taq polymerase,
13.8uL ctia dH,0 va 1uL ciia DNA nim. Phan
g PCR gdm 35 chu ky theo chu trinh nhiét
bao gdm giai doan tién bién tinh: 94°C trong 2
phut; giai doan bién tinh: 94°C trong 30 giay;
giai doan bét cip cta cac mdi: 56°C trong 30
gidy; giai doan kéo dai doan khuéch dai: 72°C
trong 1 phat va giai doan kéo dai cudi: 72°C
trong 5 phat. Cac san pham PCR duoc chay
trén 1% agarose gel trong dung dich TBE co
chua gel red va dugc quan sat dudi may chup
anh gel (Biorad, Hoa Ky).
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Khdo sat sw co mdt clia cac gen khong djc
AVR d6i véi cdc MPL néim dgo én é Viét Nam
Xac dinh sy hién dién cua cac gen
khong doc AVR trén cac MPL ndm dao 6n
dugc thyc hién bang phan tng PCR véi cac
cdp mdi chuyén biét v6i timng AVR gen (Bang
2). Thanh phén trong phan tmg PCR tuong tur
v6i thi nghiém xéac dinh ndm dao 6n gdm 20
ML master mix (Vivantis, Malaysia) chira 10X
Buffer S, 7mM dNTP, 0.5uM cua mdi, 0.2uL
Taq polymerase, 13.8uL cua dH,O va 1pL

ciia DNA nim. Phan tmg PCR gbém 35 chu ky
theo chu trinh nhiét bao gdm giai doan tién
bién tinh: 94°C trong 2 phut; giai doan bién
tinh: 94°C trong 30 gidy; giai doan bt cip:
thoi gian va nhiét d6 duoc tdi uu hoa vdi timg
loai mdi khac nhau; giai doan kéo dai: 72°C
trong 1 phit va giai doan kéo dai cudi: 72°C
trong 5 phat. Cac san pham PCR duoc chay
trén 1% agarose gel trong dung dich TBE c6
chtra gel red va dugc quan sat dudi may chup
anh gel (Biorad, Hoa Ky).

Bang 2

Trinh ty moi clia cic gen AVR sir dung trong nghién ctru nay

AVRPIA |L CCorcoaTtcoascactane | R | T
Nl v A e
AVRTI o rarecaceaotcartios | P |
AVRTS | CacrTonsaoasCTaCATaTC| | TR |
o [T | | e
ocos AATCTTACTIOSS |y, | Sl

3. Két qua va thao luin

Dinh danh nim dao én M.oryzae bing
phwong phap PCR

Tat ca 30 niAm phan 1ap truc tiép tir mau
14, ¢ bong, cb 14 lta bi nhiém dao 6n tir mién
Bic, Trung, Nam duogc tién hanh dinh danh
phan tir voi cap moi chuyén biét iDM da duoc
cong bd trude day bang phwong phap PCR
(Kasetsomboon va cong su, 2013). Pia diém
thu mau, ki hiéu, vi tri nhiém bénh, thoi gian
thu thép duogc trinh bay ¢ Bang 1.

Két qua PCR chi ra rang san phdm PCR

khuéch dai véi kich thudc 548 bp xuét hién trén
tat ca 30 MPL (Hinh 1). Diéu nay chi ra rang
tat ca cac mau phan 1ap déu 1a ndm giy bénh
dao 6n trén lna. Két qua nay tuong dong véi két
qua quan sat hinh thai bao tir ciia cac mau nim
phan 13p nhu trong nghién ctru trude day (két
qua chua coéng bd). Hon nita két qua trong
nghién ctru nay ciing chi ra raing moi iDM cling
v6i mdi Pot2 transposon dugc xem 13 hai cap
moi chuyén biét trong viéc xac dinh noi nam
gay bénh dao 6n trén lta Magnaporthe oryzae
(Poan Thi Hoa va cdng su, 2016).
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Hinh 1. Két qua dién di san pham PCR véi cip moi chuyén biét (iDM) ctia nim dao on,
Magnaporthe oryzae

Khao sat cac gen khong doc AVR trén
cdc MPL néim dao 6n 6 Viét Nam
Mic du cho dén ngay hom nay c6 hon
80 gen khang bénh dao 6n da dugc xac dinh
trén nhiéu giéng lua khac nhau, nhidu gen
khang nay mét tinh khang trong mot thoi gian
ngan vi ¢ su bién ddi cao clia cac gen khong
doc AVR trén céc chung nim dao 6n (Ballini
va cong su, 2008). Diéu nay chi ra sy thich
{mg rat nhanh trén thuc té ciia cdc chiing nam
gdy bénh dao On trén lua (Jia va cong su,
2000; Valent and Khang, 2010; McDonald va
cong su, 2002). Ly do dé giai thich diéu nay la
vi cac gen AVR c6 thé bi dot bién thuong
xuyén bao gém su mat di mot sd nucleotide tu
nhién, thay thé cac nucleotide v.v...anh
huong dén hoat dong cia cac gen AVR (Dai
va cong sy, 2010). Trong nghién ctu nay,
viéc khdo sat sy hién dién cua cac gen khong
ddc AVR trén cac MPL ndm dao 6n duoc
thyc hién bang phuwong phap PCR vdi cac cip
mdi cta cac gen AVR-Pita, AVR-Pizt, AVR-
Pik, AVR-Pik CDS, AVR-Pii va AVR-Pi9
(Selisana va cs., 2017). Cac gen khong doc
AVR trén duoc dung dé khao sat vi chung c6
muc do da dang vé miat di truyén rat cao va co

kha ning bién ddi theo hoan canh méi trudng
(Sirisathaworn va cdng su, 2017; Yoshida va
cong sy, 2009). Vi du nhu gen AVR-Pii nam
& vung di truyén khong 6n dinh c6 thé dan
dén doan gen bi mét di hodc xay ra qua trinh
“chuyén gen ngang” (Yasuda va cOng su,
2006). Két qua phan tich PCR cho thay ty 1¢
xuét hién khac nhau cua cac gen AVR trén tat
ca cac MPL nam dao 6n (Hinh 2). Hai gen
khong d6c AVR-Pik va AVR-Pik CDS véi
kich thudc 1an luot 1a 1200 bp va 226 bp co
miat & gin nhu tat cd cac mau phan lap nam
dao on thu dugc & Viét Nam véi ti 1& xuit
hién nhu nhau 13 96,67%. Két qua nay xac
nhan lai nghién ctru cia Huang va cdng su
(2014) vé sy da dang di truyén ciia nhém gen
khong doc AVR-Pik ludn cao hon so véi cac
gen khong doc AVR con lai. Ti 1€ xuét hién
ctia cac gen khong doc theo thir tu 1an luot 13
AVR-Pi9 (1707 bp), AVR-Pita (1549 bp),
AVR-Pii (839 bp), AVR-Pizt (1144 bp) véi ty
1€ tuwong ung la 86.67%, 73.33%, 60% va
36.67% (Bang 3). Piéu nay chi ra rang su da
dang trong hién dién va khong hién dién cé
thé xay ra & cac vi tri locus AVR trong céc
MPL nam dao 6n nay.
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Hinh 2. Két qua dién di san pham PCR nham khéo sét sy hién dién/khong hién dién ciia cac gen
AVR trén 30 mau phan 1ap nim dao 6n bang phuong phap PCR. (A) AVR-Pik, (B) AVR-Pik
CDS, (C) AVR-Pizt, (D) AVR-Pii, (E) AVR-Pita, (F) AVR-Pi9.

Bang 3
Su hién dién cua cac gen khong doc kiém tra trén 30 mau nAm dao on & Viét Nam
. | Kich thwéc san | Chiing nidm dao 6n mang gen khong doc . ,
Gen khong doc hi Ty 1€ (Tong so
pham PCR Cée tinh 1e (1
(AVR) Céc tinh mién Béc ¢ tn 2 mau nam dao
Bo mién Nam | Tong | an1a 30 mAiu)
i Trung Bo
AVR-Pik 1200 bp 10 19 29 96.67%
AVR-Pik CDS 226 bp 10 19 29 96.67%
AVR-Pii 839 bp 12 18 60%
AVR-Pizt 1144 bp 4 7 11 36.67%
AVR-Pita 1549 bp 5 17 22 73.33%
AVR-Pi9 1707 bp 10 16 26 86.67%
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4. Két luan

Ngay nay dé phong tranh bénh dao 6n
trén lta ngoai cac bién phap canh tac va
phong trir dich hai téng hop ra, viéc st dung
cac giéng lta mang gen khang phu hop véi
gen khong doc twong tng theo thuyét “gen
dbi gen” cling dugc xem 1a mot trong nhirng
cach phong ngtra bénh dao 6n mot cach hi¢u
qua. Tuy nhién dudi ap luc thdm canh cay
lta va nhiing tdc dong cua cac bién phap
phong trir dich hai da dan dén su thay d6i vé
mit di truyén cua cac locus AVR cua nim
dao 6n dan dén kha ning pha v& tinh khang
bénh trén cay lua. Chinh vi vay, viéc khdo sat
su hién dién cta cac gen khong doc AVR co
y nghia rat 16n trong nghién ciru co ban va

phong tranh bénh dao 6on trén lta. Két qua
khao sat nay cung v&i khao sat cac gen khang
R trén cac gidng lta canh tac hién nay 13 tién
dé s& gitip cho viéc danh gia va khuyén céo
cac gidng lta phu hop véi diéu kién va dién
tién bénh do nidm dao 6n giy ra nham gop
phian vao nén san xudt ndng nghiép bén
vimg. Trong nhiing nghién ctru tiép theo,
nhiéu miu nidm bénh dao 6n s& con tiép tuc
duoc thu thap trén khép c4c mién ca nudc, tir
d6 dé c6 thém mot goc nhin rd hon trong su
phan bd cia cac gen khong doc. Pong thoi,
kha ning giy bénh cia cac chung nim dao
6n mang gen khong doc trén gidng lua khang
va lta man cam vé&i bénh dao 6n cling s¢€
duoc khao satm

Loi cam on

Nghién ciru nay duoc tai trg boi Quy Phat trién khoa hoc va cong nghé Qudc gia (NAFOSTED) trong dé tai ma sd
“106-NN.03-2015.67” va chuong trinh trao ddi sinh vién véi TS. Chatchawan Jantasuriyarat, Khoa Khoa hoc, Dai
hoc Kasetsart, Bangkok, Thai Lan.
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