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Tom tat

Ném Magnapothe oryzae gdy ra bénh dao 6n ¢ cay lta, lam giam déng ké - nang suét va chat lugng lba gao ¢ tat ca cac
khu vuc trong laa trén thé giGi. Trong qua trinh gdy bénh va hinh thanh thé appressorium, mét s6 ho enzyme hoat dong
trén co chét polysaccharide va lignin duoc tiét ra c6 thé gitp qua trinh xam nhiém cta nim vao cay lua duoc de dang
hon. Trong nghién ciru nay chung t6i trinh bay cac két qua nghién ctru vé twong tac gitra cdy lua va cac dong nim dao
on dot bién KO duya trén cac phan tich mirc d6 biéu hién cua cac gene lién quan dén tinh khang nim dao 6n cua cdy lua
bang ky thuat pPCR. Két qua da phan tich thanh cong mirc d6 gay nhiém cac triéu chimg bénh dao 6n ctia cac ching
dot bién KO 1én cay la va danh gia mire d gy bénh dya theo cdc tiéu chi danh gia cua JIRCAS 2009. Phan tich mirc
d6 biéu hién ciia mot sd gene khang bénh dao 6n ¢ lta cho thiy muc d biéu hién gene ciia chiing bi suy giam khi gay
nhiém véi cc ching dot bién KO 04732.9 va KO_06064.3 so véi dbi ching.

Tir khéa: Cay lta; bénh dao 6n; qPCR; gene khang dao 6n; ndm dao on.

Abstract

The fungus Magnapothe oryzae causes rice blast disease, which significantly reduces the yield and quality of rice in all
rice-growing regions of the world. In response to the pathogen colonization and the formation of appressorium, several
families of enzymes acting on polysaccharide and lignin substrates are secreted which might facilitate infection into rice
plants. In this study, we present the results on the interaction between rice and KO mutants of Magnapothe oryzae based
on the analysis of expression levels of rice blast resistance genes by pPCR. The authors successfully analyzed and
evaluated the symptom and the pathogenicity of KO mutant strains on rice based on the criteria of JIRCAS 2009.
Analysis of expression levels of some rice blast resistance genes showed that their gene expression levels were
decreased on rice plants infected with mutant strains KO_04732.9 and KO_06064.3 in comparison to wild-type control.
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1. Mé& dau

Lba (Oryza sativa L.) la cay luong thuc
cung cap ngudn dinh dudng chinh cta phan 16n
dan cu trén thé gidi, dac biét 1a cac khu vuc
chau A [1], va 13 cAy ngii cc thir hai trén thé
gidi sau lua mi [2]. Tuy nhién, dich bénh va sau
hai gdy anh huong nghiém trong Ién cay lua va
lam giam dang ké ning suit lua gao trén thé
gidi, dac biét 1a sy sut gidm nang suét va chét
lugng laa gao do nim Magnapothe oryzae B.
Couch sp. nov. (tén khac la Pyricularia oryzae
Cavara) gy ra bénh dao 6n [3]. Loai nAm nay
xuat hién 1an dau tién khoang 7000 nam trudc &
thung ling Middle Yangtze & Trung Qudc.
Chung gay bénh ¢ hau hét cac b phan cua ciy
lGa nhu 14, than, d6t va bong [3].

Qua trinh nhiém bénh dién ra bat dau khi thé
ba conidia tiép c4n va dinh vao bé mit sap
(wax) ky nudc cua la. Trong vong vai gio sau
do, conidia n'fly mam véi su ¢6 mat cia nudc va
ong nay mam ngin biét héa ¢ dau bang cich
tao thanh thé appressorium [3,4]. La bi nhiém
xuét hién cac doém 14 dic trung, tao thanh céc
vét (lesion) c6 hoai tir trung tAm va vién c6 mau
luc xung quanh [3]. Thé appresorium sinh ra ap
luc tham thau rat 16n (co thé 1én dén 8 MPa) dé
pha v& bé mit ciia cay laa. Trong qué trinh nay,
rat nhidu enzyme, trong d6 c6 ho enzyme PMO

(Polysaccharide monooxygenase) hoat dong
trén cac co chat polysaccharide va lignin duoc
kich hoat va rat c6 thé 1a nhan t5 giy bénh
(virulence factor) quan trong cua M. oryzae.
Qua sang loc va so sanh trinh tu nucleotide,
trinh tw amino acid cta cac ho enzyme ké trén
chua xac dinh chirc nang cta M. oryzae ching
t6i thdy rang mot sb gene c6 biéu hién ting
cudng trong qua trinh xdm nhiém va hinh thanh
thé appresorium [5]. Trong nghién clu nay
chung t6i béo cdo cac két qua thir nghiém cac
chung dot bién KO gene cia mot s6 gene dich
duoc lwa chon tir cac ho enzyme ké trén 1én cay
laa dé danh gia mirc do gy nhiém va phan tich
mirc d6 biéu hién cta mot sé gene khang bénh
dao 6n ¢ lta bang phuong phap PCR dinh
lugng (qPCR).
2. Phuong phap nghién ciru
2.1. Gay nhiém cdc thé dpt bién lén ld lia va
nghién ciru diic diém hinh thanh cdc vét bénh
2.1.1. Vat liéu nghién cvuu

Bo 25 dong/gidng lua chi thi mang don gen
khang dao 6n do JIRCAS, Nhat Ban cung cip
[6] (Bang 1). Cac ching nam dao on dot bién
KO gene dich KO 00245.3, KO _04732.9,
KO 06064.3 va ching géc GUY11 (ching dai
khong dot bién lam ddi chung).

Bang 1. Danh sach cac dong/gidng lua duoc sir dung trong thir nghiém véi cac dong nim dao 6n

dot bién KO. Cac gene khang nam dao 6n duoc lua chon dua trén céc cong bd trude day [6-12].

Ky hi¢u T?p d()r]g/ Gene khang | Ky hiéu T(.%? d()r]g/ Gene khang
giong lua giong lua

J1 IRBLsh-B Pish J14 IRBL7-M Pi7(t)
J2 IRBLb-B Pib J15 IRBL9-W Pi9
J3 IRBLt-K59 Pita J16 IRBLz-Fu Piz
Ja IRBLa-A Pia J17 IRBLz5-CA-1 Piz5
J5 IRBLI-F5 Pii J18 IRBLzt-T Piz-t
J6 IRBL3-CP4 Pi3 J19 IRBLta2-Pi Pita-2
J7 IRBL5-M Pi5(t) J20 IRBLta2-Re Pita-2
J8 IRBLKks-F5 Pik-s J21 IRBL12-M Pi12(t)
J9 IRBLKmM-Ts Pik-m J22 IRBLta-K1 Pita
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J10 IRBL1-CL Pil J23 IRBL-ta-CP1 Pita
J11 IRBLKh-K3[LT] | Pik-h J24 IRBL19-A Pi19(t)
J12 IRBLK-Ka[LT] Pik J25 IRBL20-1R24 Pi20(t)
J13 IRBLkp-K60 Pik-p bC LTH

2.1.2. Chudn bi ma

Ngam hat gidng 3 s6i 2 lanh trong 20 phat sau
d6 chuyén 1én dia petry nhya co 10t gidy thim va
ngam hat trong nudc trong vong 04 ngay cho dén
khi hat niy mam. Hat gidng ctia timg dong/gidng
sau khi nay mam duoc cay chuyén vao khay gieo
ma kho ¢6 16 (3 hat/Id x 10 16/dong/giéng). Ma
21 ngay tudi (4-5 14) ciia cac gidng lua duge sir
dung cho thi nghiém lay nhiém.

2.1.3. Chuan bi bao tir nam dao én
Chudn bj bao tir ndm cho lay nhiém

Bao tr ndm dao 6n dugc chuan bi theo
phuong phép ciia Hayashi et al., 2009 [6]. Lay
nhitng miéng gidy loc chira bao tir nAm dao on
dat vao dia petry c6 moi truong thach yén
mach. Dé ndm bénh phét trién trong 12-13 ngay
& diéu kién 25°C, dung ban chai cha bé mat dia
d¢ loai bo canh bao tir. Dit dia chira bao tir ndm
bénh vao ti nudi ¢ nhiét do 25°C, dudi dén
huynh quang, trong 3-4 ngay dé kich thich hinh
thanh bao ttr.

Chuan bi dung dich bao tu nam

Chuén bj dung dich nudc cAt khu trung voi
vai giot Tween 20 (khoang 0,025%). D6 dung
dich nuéc Tween vao dia chira bao tr nam,
dung ban chai chai nhe nhang, sau do loc dung
dich bao tir qua mang loc 2-3 1an va gitr lanh.
Pém s6 luong bao tir ndm bang dung cu
hemacytometer. Diéu chinh ndng d6 bao tir dat
3-8 x 10* bao ti/ml.

2.1.4. Gdy nhiém M. oryzae lén cdy ma

Str dung sting phun Portable Mini Air Brush
and Compressor Spray Paint Gun HS08 Series
phun 500 pL 3-8.10* t& bao/mL 1én cdy ma 21
ngay tudi. U cac khay ma trong budng t6i, d6 am
100%, nhiét do 25°C trong 24 gio dé tao diéu
kién cho bao tir nAm ndy mam. Pua khay ma ra
&nh sang thuong va tiép tuc nudi 08 ngay & diéu
kién binh thuong va danh gia murc d6 nhiém.
2.1.5. Danh gid mirc d¢ nhiém bénh cia cdy lia
do cdc thé dot bién gady ra

Danh gia kha ning gay bénh ctia ching nim
dao on dua trén thang diém danh gia bénh ti€u
chuan ciia JIRCAS, 2009 [6] giita cac cong
thire thi nghiém.

Thang danh gia diém tiéu chuan (JIRCAS, 2009)

Danh gia 0

chiéu
rong
bénh Ganchinh
I

|

Vét bénh dao 1

Ganphu

on dién hinh

Cipbénh
4

Hinh 1. Thang danh gia diém tiéu chun cua JIRCAS, 2009 [6].
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Thang diém déanh gid bénh tiéu chudn (JIRCAS,
2009):

- Piém 0: khong phat hién thdy bét ctr vét
thuong nao trén cay.

- Piém 1: Vét thwong mau niu co
d< 0,5mm, khong c6 sy hinh thanh bao
tu.

- Diém 2: Vét thuong mau niu c6 0,5mm
<d< Imm, khong c6 su hinh thanh bao tur.

- Piém 3: Vét thuong dang hinh elip,
duong kinh 1-3mm, vung trung tdm mau
xam bao quanh vong mau nau, cd kha
nang hinh thanh bao tu.

- Piém 4: Vét thuong dang hinh elip,
d > 3mm, vét xam hoai tir, c6 kha nang
hinh thanh bao tur.

- Piém 5: Vét thuong nhu dang 4 nhung c6
1/2 hogc hon 1 hogc 2 14 bi chét.

Quy tinh khang/nhiém nhu sau: 0-3: Khang

(R); > 3-5: Nhiém (S).

2.2. Phén tich mirc dp biéu hi¢n qua mot sé
gene khang dao on

2.2.1. Thiét ké cdc cdp moi gPCR

Céc cip mdi st dung cho qPCR dinh lugng
duoc thiét ké moi dya trén thong tin vé céc
gene/trinh tu gene khang bénh dao 6n da dugc
cong bd trude day (6-11) va trinh tu duge thu
nhan trén cac ngan hang database vé hé gene cta
lta nhu Rice Genome Annotation Project
(http://rice.uga.edu/), Oryzaebase
(https://shigen.nig.ac.jp/rice/oryzabase/gene/adv
anced/search) va Trung tdm Théng tin CNSH
qudc gia (NCBI)
(https:/Aww.ncbi.nlm.nih.gov/). Trinh ty primer
dugc thiét ké bang phin mém PrimerQuest Tool
cua IDT (https://www.idtdna.com/PrimerQuest)
trén cac vung gene ma hoa (CDS) cho protein
dich (Bang 2). Tiéu chuan dé lwa chon cac cip
mdi 14 c6 nhiét d6 gan mdi 60+1-2 °C, ty 1é phan
trim GC khoang 50%, kich thudc sin phim
PCR nhé hon 200 bp, kich thuéc mdi khoang
20-23 bp.

Bang 2. Danh sach cac cip moi duoc thiét ké méi dé str dung trong phén tich qPCR.

TT | Tén moi Trinh ty nucleotide (5°-3°) %rl]i)e ('E(r:n) Tén gene/mi s6
PR CAATCTTCTCTOCOACCTCTTE 22 oz | PIVKY2Z5801
s PR GAGGCTOTOCTOAACATCATAG 22 oz | FIIABDISNS
o PisR | TOAGGGAGCAGATCAAGTAGTA |22 | o0 | FIaUNZZ6114
PR | CACGGAACCCOACARGARATA |21 |39 | PUKFT1614
10 [PiiR | ATTAGGCACTGGATOCTCAC |20 |35 | PIIABEA08SS
12 PSR | AGTGGAACGGTGGARATCAG |20 |56 | PIAKIION?
L4 PR | TOGCTCAGTOCTTOTTATGE 20|56 | PIHKMO428%6
16 PikiR | GCCTTATCTCCTICACATCTT 22 g0 | PIU/HMO46900
17 | Pik2F GTATGCTCTCATCAGCGGTATC 22 62 Pik2/HM048900
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18 | Pik2R | TGCTTCATCCAGTCCTTCATC 21 59
19 | PikpIF | CAAGATAGAGGTGGTCGGTTATG |23 |63 .
20 | PikpIR | CGTCGTCTCCTTCACATCTTT 21 |59 | Pikp1/HM035360
21 | Pikp2F | AGGGTGGTGATACCTTCAAAC 21 |59 .
22 | Pikp2R | GTCGCCCAGTGAGTTGATAA 20 |58 | Fikp1/HM035360
23 |PiztF | CGGGAGCATTCCCAAATCTTA 21 |59 .
24 | PitztR | CCTGCACCAGCCTATTTCTATC 22 |62 | Fiz-U/HES80163
25 | Pita2F | TGGAAATCTGCCAGGTGAAG 20 |58 .
26 | Pita2R | CTGTCACCTTCGCCCATAAA 20 |5g | Fita2/ 0512918729
27 |18SF | CTACGTCCCTGCCCTTTGTACA 22 |64 | 18S/X00755
28 |18SR | ACACTTCACCGGACCATTCAA 21 |59

2.2.2. Tach chiét RNA tong sé

Phuong phap tach chiét RNA tong sb tir 14
laa dwoc thyc hién bang bo kit Thermo
Scientific GeneJET Plant RNA Purification
Mini Kit theo hudng din ctia nha san xut, tom

tat nhu sau:

Can 200mg 14 Iua (da duoc bao quan ¢ tu
-80°C), cho vao cbi chay st (dd duge xur
1y loai bo RNase va hidp khir tring), bd
sung nito 16ng va nghién thanh bot min.
Cho bot min di nghién vao Ong
eppendorf 2mL va bd sung 500uL dung
dich Plant RNA Lysis Solution di b
sung truéc  d6  10uL  beta  PB-
Mercaptoethanol. Vortex tron déu méu
trong 10-20 gidy.

U & 56°C trong 3 phut va ly tm 5 phut &
14.000 vong/phut ¢ nhiét do phong.

Hat 450puL dich ndi cho vao ong
eppendorf 1,5mL mdi va bd sung 250uL
ethanol tuyét ddi. Tron déu dung dich
bang pipette.

Chuyén toan by dung dich trén vao cot
tinh sach va ly tdm 1 phat ¢ 11.000
vong/phut ¢ nhi¢t d§ phong.

B6 sung 700pL dung dich Wash Buffer
WB 1 va ly tim 1 phat ¢ 12.000
vong/phut ¢ nhiét do phong. Loai bo dich
chay qua cot va chuyén cot tinh sach vao
6ng thu dich méi (loai 2mL dugc cung
cap san).

B6 sung 500puL Wash Buffer WB 2 vao
cOt tinh sach va ly tam 1 phuat ¢ 12.000
vong/phut & nhiét d§ phong. Loai bo dich
chay qua cot va tiép tuc ly tdm 1 phat &
14.000 vong/phuat.

Chuyén cot tinh sach vao 6ng eppendorf
2mL moi va pha lodng RNA bang cach
bd sung 50 pL nudc di loai bo Rnase va
ly tam 1 phut ¢ 12.000 vong/phut.

Nong do va chat luong RNA tong sb
dugc xéc dinh trén may Nanodrop 2000.

2.2.3. Loai bo DNA genome

DNA genome dugc loai bd b?lng cach su

dung Dnase theo phan tng sau day:
Bang 3. Thanh phan phan tng loai bo DNA

genome.
T Thanh phan Thé tich
phan wng
1 | RNA tong sé 2Ug
10X Reaction Buffer
2| with MgCl, 2HL
3 | Dnase, Rnase free 2uL (2V)
, Dén thé tich
4 | Nudc sach RNase 200L

Hén hop phan ung duoc u ¢ 37°C trong 30
phuat va bat hoat Dnase bang cach u hdn hop
phan tng ¢ 65°C trong 10 phit. RNA tong sd
sau d6 dugc xac dinh ndng do va chat luong
bang may Nanodrop 200°C va sin sang cho
phan tmg tong hop cDNA.
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2.2.4. Tong hop ¢cDNA

cDNA duoc téng hop bang bo kit Thermo
Scientific RevertAid First Strand cDNA
Synthesis theo huéng dan cia nha san xut,
duoc tom tit nhu trong Bang 4.

Bang 4. Thanh phan phai img tong hop cDNA

TT | Thanh phan phan wng | Thé tich
1 | RNA tong sé 1ug
2 | Oligo (dT) lpL
, Dén the
3 | Nudc sach RNase tich 12pL

U hdn hop phan tng ¢ 65°C trong 5

4 phut sau d6 chuyén ngay vao nudc da

5 | 5X Reaction buffer 4uL
RiboLock Rnase

% | \nhibitor (20 U/L) tuk

7 | 10 mM dNTP Mix 2uL

8 RevertAid-M-MuLV RT 1L
(200 U/uL)
Tong thé tich phanung | 20pL

3. Két qua nghién ctru va thao luan

Tréon déu hdn hop phan ung va o & 42°C
trong 60 phut. Két thuc phan tng bang cach
nang nhiét o 1én 70°C trong 5 phdt.

2.2.5. Phan tich gPCR

Phan ung pPCR duogc thuc hién trén may
AB 7500 fast real-time PCR st dung cDNA
lam khuon va cac primer duoc thiét ké dic hiéu
véi cac gene quan tam. Hon hop phan tmg co
thé tich 20uL bao gdbm 10uL 2X SYBR Green
Master Mix (Thermo Scientific), 0,5uM mdi
loai mdi va 2,5uL ¢cDNA (50ng). gPCR duoc
thuc hién nhu sau: 2 phat ¢ 50°C, 10 phuat &
95°C, lap lai 40 chu ky: 15 giay ¢ 95°C; 1 phat
¢ 60°C. Céc phan tng dugc thuc hién ba lan
lap lai. Gene dbi ching ndi tai cta lua 1a 18S
duoc sir dung dé chuan hoa biéu hién gene.

3.1. Két qud phén tich gdy nhiém cdc thé dét bién KO Ién ciy liia

Hinh 2. Hinh énh dai di¢n cay lia sau 08 ngay gay nhiém véi cac ching ndm dao on. LTH 14 gidng nhiém chuan, J7 1a
tén trong bo giong khang dung d¢ thir nghiém. A) Thir nghiém v6i chung goc khong d6t bien Guyl11; B) Thur véi chung
dot bién KO_00245.3; C) Thir véi chung dot bién KO 04732.9; D) Thir véi chung dot bién KO 06064.3.
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mGUY11

Mtic do nhiém

J1 )2 13 )4 6 17 18

J9 J10 J11 )12 )13 J14 J1S )16 J17 )18 J19 J20 J21 J22 )23 )24 )25 DC

m KO00245 " KO04732.9 m KO06064.3

Dong/gidng lda

Hinh 3. Biéu d6 mic d6 nhiém bénh dao 6n trén cac dong/gidng lta thir nghiém.

Két qua thir nghiém ching géc GUY11 va
03 ching dot bién KO gene trén cdy lua cho
thdy chung khong co su sai khac dang ké vé
triéu chiing bénh dao 6n trén ciy lua giita gidng
géc GUY11 va chung dot bién KO 00245.3,
tuy nhién tri€u chirng bénh gay ra cua 02 chung
dot bién KO 04732.9 va KO_06064.3 nhe hon

5

s0 v6i chung dbi chimg GUY11 (Hinh 2). Két
qua phan tich danh gia mirc d6 nhiém bénh theo
thang cua JIRCAS, 2009 duoc thé hién trén
Hinh 3 cho thiy ching dot bién KO 04732.9
diém nhiém bénh thap nhét, tiép theo 1a chiung
KO_06064.3.

4.5

4

Ly
w0

w

B KO_00245.3

N

B KO_04732.9
W KO_06064.3

=
wn

S6 lan thay déi (FC)
N

-

o
wn

J1/Fish J3/Pita

J5/Pii J6/Pi3

Hinh 4. Két qua phan tich dinh lugng qPCR mirc do biéu hién gene khang cua cay laa khi xtr 1y v6i ndm dao 6n.

Dua vao cac cong bd trude day va tim kiém
trinh tu nucleotide trén cac ngan hang dir li¢u
gene, chung t6i da tim thiy 13 gene lién quan
dén tinh khang bénh dao 6n trong b suu tap 25
dong lua st dung trong thir nghiém tinh khang
bénh dao 6n. Mot sb gene khac chi c6 marker
ma chua dugc giai trinh ty nuleotide (Bang

1,2). Mudi ba cip mdi dic hiéu gene khang
bénh dao 6n va gene dbi ching noi tai 18S da
duoc thiét ké (Bang 2). Két qua phan tich murc
d6 biéu hién gene bang k¥ thuit qPCR ching
toi chi nhan duogc tin hi€u huynh quang cua
4/13 gene, d6 la cac gene Fish cua dong
IRBLsh-B (ky hiéu thi nghiém 1a J1), gene Pita
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cua dong IRBLt-K59 (ky hi¢u 1a J3), gene Pii
cua dong IRBLi-F5 (ky hiéu 1a J5) va gene Pi3
cua dong IRBL3-CP4 (ky hi¢u 1a J6). Cac dong
khac co tin hiéu khong 6n dinh hoic khong c6
tin hiéu nén khong dua vao phan tich. Két qua
cho théy muc do biéu hién cua gene Fish, Pii va
Pi3 déu bi suy giam ¢ ching dot bién
KO 04732.9 so v6i dbi ching; muc d6 biéu
hién cua gene Pita, Pii va Pi3 déu bj suy giam &
chung dot bién KO 06064.3; muic do biéu hién
ctia gene Fish va Pi3 bi suy giam biéu hién &
chung d6t bién KO 00245.3. Nguoc lai mtc do
biéu hién cua gene Pita va Pii duoc ting cuong
& chung dot bién KO 00245.3 (Hinh 4). Cac
két qua phan tich mic do biéu hién gene bang
qPCR cho thiy vé co ban mirc d6 biéu hién cia
cac gene nghién ciru bi suy gidm manh & céac
chung dot bién KO 04732.9 va KO_06064.3.
Két qua nay twong dong voi phan tich triéu
ching bénh dao on cia hai dong dot bién KO
nay trén cay laa (Hinh 2 va 3). Gia thuyét duoc
dua ra 1a nhiéu kha nang hai chung dot bién
KO 04732.9 va KO 06064.3 da lam giam kha
ning 1y nhiém cua chung 1én ciy lua va do do
cdy la chi biéu hién cic gene khang bénh &
mirc d9 thap.

4. Két luin

Pa phan tich thanh cong mic do giy nhiém
cac triéu chung bénh dao 6n cua cic ching dot
bién 1én cay lua va danh gid mirc d6 gay bénh dira
theo céc ti€u chi danh gia cua JIRCAS 2009.

Phan tich mac do biéu hién cia mot sd gene
khang bénh dao 6n ¢ lua cho thdy mirc do bicu
hién gene gene cua chung bi suy giam khi gay
nhiém véi cac ching dot bién KO 04732.9 va
KO_06064.3.

Léi cam on: Cong trinh khoa hoc nay la mot phan
két qua cia Chwong trinh Hop tic Khoa hoc va
Cong nghé Nghi dinh thw gita B¢ Khoa hoc va
Cong nghé Viét Nam va Bo Ngoai giao va Hop tac
quoc té Italia (Md sé NDT.36.1TA/18).
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