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ABSTRACT

Magnaporthe oryzae has been considered a causal agent of the rice blast disease,
leading to great yield loss of rice production worldwide, particularly in Vietnam.
Recently, the role of microRNA known as small non-coding RNAs has been
described as their involvement in plant development and abiotic stress tolerance.
The previous study showed that osa-miR162a negatively regulates rice immunity
against the blast fungus, M. oryzae by suppressing the expression of the
endoribonuclease dicer homolog 1 gene (DCL1). In this study, the expression
levels of osa-miR162a were evaluated in M. oryzae susceptible and non-
susceltible rice cultivars grown in Vietnam using real-time gRT-PCR method.
Despite various expression levels of osa-miR162a across rice cultivars at different
hours post infection (hpi), the increased expression of osa-miR162a in M. oryzae
non-susceptible rice cultivars at 48 hpi and 72 hpi represented a statistically
siginificant difference compared with M. oryzae susceptible rice cultivars. These
results indicated that osa-miR162a is a potential marker in discriminating the
susceptibility and non-susceptibility to M. oryzae of rice cultivars in Vietnam.

TOM TAT

Ném Magnaporthe oryzae dwgc xem la tic nhan chinh gdy bénh dao 6n trén lia
va gdy thiét hai rt 1én vé ndng sudt. Gan day, vai tro ciia microRNAs dwgc moé
ta la ¢6 lién quan dén kha nang. chéng chiu ciia cdy trong véi cdc tac nhan gay
hai. Trong nghién ciru ndy, sw biéu hién ciia osa-miR162a trén cac glong lua thuéc
nhém man cam va chéng chiu véi nam M. oryzae trong phé bién tai Viét Nam
dirge phan tich bang ky thudt real- time qRT-PCR. Mdc du c6 su da dang trong
biéu hién ciia osa-miR162a trén cdc giong lia & cdc thoi diém sau ldy nhiém (hpi)
khdc nhau, sw biéu hién ting cia osa-miR162a trén cic giong lia chong chiu
bénh dao én ¢ thoi diém 48 va 72 hpi thé hién su khéc biét coO y nghia thong ké so
Véi cdc giong lia man cam. Két qua nghién ciu chi ra rdng phan tir microRNA
osa-miR162a hira hen la mot chi thi phan tir tlem nang trong viéc phdn biét tinh
khdng v6i ndm M. oryzae ciia cac giong lia trong tai Viét Nam.
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1. GIOI THIEU

Lla (Oryza sativa) dugc xem la cdy luong thuc
chinh caa hon mét nira dan sb trén thé gisi (Li etal.,
2014). Tuy nhién, bénh dao 6n do nidm
Magnaporthe oryzae gay ra la mét trong nhiing
bénh gay thiét hai nghiém trong dén nang suat va
san luong lda trén toan thé gii. Kha nang mién dich
cua cay lua duoc thé hién théng qua hai 16p bao vé
bao gdm sy nhan biét cac PAMPs va ETI (Liu et al.,
2014). Cac nghién ciru gan day cho thay microRNA
¢6 vai trd chinh trong viéc diéu hoa hé thong mién
dich & cay lua (Tang & Chu, 2017). Cho dén nay, c6
hon 60 miRNAs d4p tng khac biét vé mat biéu hién
v6i su xAm nhidm cua M. oryzae trén cac gidng lta
chdng chiu va man cam véi nim gay bénh dao 6n da
duogc xac dinh dua trén ky thuat giai trinh tu thé hé
mai. Mot s miRNA nhu osa-miR162a dugc mo ta
1a diéu hoa ting d6i véi tinh khdng nim M. oryzae
cua lda (Li et al., 2020). Trén lda, osa-miR162 la
mot ho microRNA véi 2 thanh vién bao gom osa-
miR162a va osa-miR162b, c6 gen dich 1a OsDCL1.
Do vay, 0sa-miR162 con dong vai tro diéu hoa
nguoc qué trinh tao ra cdc miRNA khéc. Cac nghién
cliu gan day cho thdy, biéu hién ting osa-miR162
lam ting kha ning khang ndm M. oryzae thong qua
su e ché gen dich OsDCL1, ddng thoi osa-miR162
lam ting muc d6 biéu hién cua cac gen khang va
tang ndng d6 H,0; gilp cay lGa chéng lai nim M.
oryzae tai vi tri xam nhiém. Tuy nhién, khi biéu hién
tang Osa-miR162a lai lam giam san luong IUa (Li et
al., 2020). Do d6, c6 thé nhan dinh osa-miR162a c6
vai trd can bang kha nang khang nam M. oryzae va
san luong lua. Hau hét cac nghién ctu trude day vé
mirc d6 biéu hién cua osa-miR162a déu tién hanh so
sénh gitra 01 gidng lta khang va 01 gidng lGa man
cam, ma chua danh gia trén nhidu giéng l0a khéc,
ciing nhu cac giéng lda trong tai Viét Nam. Trong
nghién ciru nay, mirc do biéu hién cua osa-miR162a
duogc danh gia trén 10 gidng lta thudc hai nhém man
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cam va chdng chiu véi M. oryzae & cAc thoi gian sau
lay nhim (hours post infection, hpi) bang phuong
phap real-time qRT-PCR. Phan tich théng ké cho
thiy mirc d6 biéu hién ting cua osa-miR162a duoc
quan sat & giai doan 48 hpi va 72 hpi trén cac giong
IGa thuoc nhém chdng chiu M. oryzae so véi céc
gidng lta thugc nhém man cam véi M. oryzae.

2. PHUONG PHAP NGHIEN CUU

2.1. Cécgidng lGa, mau nAm gay bénh dao 6n

va méi truong nudi ciy

Nghién ctru sur dung 10 glong lUa bao gém nam
glong Ita cho mai nhém chdng chiu va man cam vai
nam gay bénh dao 6n M. oryzae (Bang 1). Nguon
mau ndm gay bénh dao 6n M. oryzae LBT2 duoc
ldy tir bo swu tip mau nam gay bénh dao 6n M.
oryzae tu phén lap (Hoa va ctv., 2016), dugc thu
thap o céc vang trong IGa thugc cac tinh thanh mién
Béac, mién Trung va mién Nam Viét Nam. Thi
nghiém ching bénh trén cac gidng lua dwoc thuc
hién bang mau nim phan l1ap M. oryzae LBT2 theo
quy trinh nhu sau: Céc giéng laa dwoc trong thanh
cay con 14 ngay tudi, miu nim M. oryzae LBT2
dugc nudi ciy trén moi truong oatmeal agar va kich
thich bao tir ndy mam duéi dén Blacklight tao UV
trong thoi gian 2-3 ngay ¢ 25°C. Tiép theo, bao tu
nim M. oryzae LBT2 duoc pha lodng & mat sb
1x10° - 5x10° bao ta/mL va tron véi dung dich
Tween20 0,1%, sau d6 phun swong huyén phi bao
tar nay 1én 14 1ba 14 ngay tudi. Cac bao tir ciia chung
nam LBT2 nay ¢ ti & nay mam va hinh thanh giac
bam xam nhiém dat hiéu qua sau 8 gid trén bé mit
nhén tao va 4 l0a, chung ndy c6 kha nang pha v&
tinh khang cua cac giong l0a cé kha niang khang nhur
IR50404 (Quoc et al., 2021). Do d9, viéc xac dinh
su thay dbi tich liy biéu hién cua osa-miR162a trong
nghién ciru duge danh gia ¢ cac thoi diém 24, 48 va
72 gio sau lay nhiém.

Bang 1. Danh séach céc giéng lGa sir dung trong nghién ciru

Nhom lta Tén giong la Dic diém Nguon miu
RVT Lua thom Pong bang song Ciru Long
o 1 . ST5 Lua thom bong bang séng Ciu Long
y(:or:zri]“i‘ﬂcg‘;gga‘;h‘“ IR 50404 Laa thuong IRRI
OM9582 Lua thom Vién lua Bong bang séng Ciru Long
Té Tép Lua thuong Ddng bing séng Ciru Long
Jasmine 85 L0a cao san IRRI
Nhom Ida man cam  OM4900 Lia lai Vién lta Bdng bing sdng Ciru Long
véi ndm M. oryzae oM7347 Lga lai Ddng bing song Cuu Long
OM3440 Lda cao san Vién lua Bong bang séng Ciru Long
OM5760 LUa cao san Pdng bang séng Ciru Long
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Viée danh gia nhom chéng chiu va man cam M.
oryzae cua cac giong lta st dung trong thi nghiém
nay da duogc chon dqa trén két qua cua nghién cuu
trude dﬁy dug trén két qua danh gia mirc d6 nhiém
bang phan mém Access 2.0 (Quoc et al., 2019).

2.2. Phwong phap nghién ciru

2.2.1. Chiét xudt RNA

RNA tong s6 (bao gom miRNA) cua mau la
nhiém bénh & cac thoi diém sau lay nhidm khac nhau
(24, 48 va 72 hpi) dugc chiét xuat bang Trizol theo
huéng dian cua nha san xuat (Thermo Fisher
Scientific, USA). Nong do RNA tong sb sau khi
chiét xuat s& dwoc do bang thiét bi NanoDrop™
1000 (Thermo Fisher Scientific Inc., USA). Tét ca
cac mau RNA duoc xir ly voi Dnase |, Amplification
Grade (Invitrogen, USA) dé phan huiy cac DNA du.
Cuébi cing, 1 ug RNA tong duoc hoa tan véi buffer
DNase I 1X dé cho ra dung tich 1a 50 uL, tiép dé
thém DNase (200 U/ml) va u ¢ 37°C trong 10 phat.
Dé bét hoat phan ung, EDTA 0,5M dugc thém vao
va u & 75°C trong 10 phat.

2.2.2. Phan tich mize dé biéu hién tuwong doi cia

osa-miR162a bang phuwong phdp qRT-
PCR

Muc d6 biéu hién twong d6i cua osa-miR162a
dugc thyc hién bang phuong phap qRT-PCR véi kit
SensiFAST SYBR No-ROX (Bioline, UK) va céac
mdi chuyén biét cho osa-miR162a véi trinh tu
(F:  5°GCGAATTTCTTTGAGAGGGTG3’, R:
5’ACTGGATGCAGAGGTTTATCG3’) nhu trong
md ta ctia cac nghién ctu trude day (Quoc et al.,
2019). Phan ting real-time PCR duoc thuc hién bang
thiét bi Mygo Pro (IT-1S Life Science Ltd, UK) &
chu trinh nhu sau: bién tinh ban dau 95°C trong 2
phut, 40 chu ky bao gébm (bién tinh 95°C trong 10
gidy, bat cap ¢ 65°C trong 10 gidy, kéo dai & 72°C
trong 20 gidy) va bao quan san pham lanh & nhiét do
10°C. Gen OsUbil duoc st dung lam déi chung vi
su biéu hién 6n dinh & moi tac dong (Bhattacharyya
et al., 2012). So sanh twong ddi muc do biéu hién
cua 0sa-miR162a dugc udce lwgng dya trén gia tri 2°
ACt(Quoc et al., 2019; Phi et al., 2021). Gia tri chu
ky ngudng (threshold cycle — C) la con sb chu ky
ma ¢ do gia tri Ct twong quan nguoc VO’I nong do
mau ban dau. Diéu d6 c6 nghia 1a néu mau ¢ nong
d6 DNA ban dau thap thi n6 s& c6 C; cao. Twong tu,
mau véi ndng do ban dau cao thi C; thap. Muc do
biéu hién dugc danh gia bang phuong phap 22 véi
AC: = C; ctia mau osa-miR162a — Ccua OsUbil.
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2.2.3. Phan tich thdng ké

Céc dir lidu duoc thé hién & dang trung binh
(mean) + d6 léch chuan (standard deviation). Phan
tich biéu d6 hop (Box plot) dugc thuc hién dya trén
phuong phéap so sanh T-test. Cac phan tich thong ké
dugc thyc hién bang phép thir T-test va y nghia
théng ké dugc xac dinh ¢ P < 0,05. Cac thi nghiém
da duoc thuc hién véi 3 1an 13p lai.

3. KET QUA VA THAO LUAN

3.1. Mike d9 biéu hi¢n ciia osa-miR162a trén
cac giong lua chong chiu va man cam véi
nam gay bénh dao 6n, M. oryzae

Trong nghién ciru nay, dé danh gia mirc do biéu
hién cua osa-miR162a trén cac gidng lGa bi lay
nhiém M. oryzae, phan ting qRT-PCR duoc thuc
hién véi cac mau 14 Ita sau khi lay nhiém & 24, 48
va 72 hpi. Mac du ¢ sy da dang ve muc d9 tich Iy
biéu hién cuia osa-miR162a giira cac giéng lUa ¢ cac
thoi diém sau lay nhiém khac nhau va gitra cac thoi
diém sau 1ay nhiém khac nhau & méi giéng, song két
qua cho thay su biéu hién ting cia osa-miR162a
dugc quan sat trén tat ca cac giong la chéng chiu
dac biét 1a trén 3/6 (ST5, Te Tép, OM9582) va 4/6
(RVT, IR50404, ST5, T¢ Tép) glong Ita chéng chiu
nim M. oryzae & CAC thoi diém lan luot 12 48 hpi va
72 hpi so véi nhém man cam (Hinh 1). Két qua nay
co su tuong dong SO V&i cac nghién ciru trude day
khi cho rang biéu hién ting osa-miR162a c6 su gia
tang biéu hién mot cach rd rét duogc ghi nhan trén
gidng khang tai thoi diém 24 hpi. Muc d¢ tich lily
cao cua 0sa-miR162a lam tang tinh khang nim M.
oryzae song lai 1am giam ning suat cua lda (Li et al.,
2020). Bong thoi, ¢ céc thoi diém 0 hpi va 12 hpi,
su thay ddi tich lily biéu hién cua osa-miR162a trén
cac giong lua 1a khong c6 su khac biét hoac kha thap,
khong 1 rang va ciing khong dong nhat giira cac
chung M. oryzae khac nhau. Tuy nhién, Li et al.
(2020) ciing nhan thay mirc do tich lity ciing bt dau
gia ting tai thoi diém 12 hpi trg di va dat dinh & 24
hpi khi thay do6i ching bénh bang mot giéng nim
dao 6n khac. Piéu nay ciing cho thay su dap tng vé
tich lity biéu hién cua osa-miR162a cua cac giong
lua dac biét 1a cac gidng lta chdng chiu c6 thé khac
nhau ddi véi cac chung ndm M. oryzae khac nhau
song khuynh hudng biéu hién van gia ting khi cac
hé théng phong thu thuc vat dugc kich hoat. Bbi véi
chung dao 6n LBT2 trong nghién ciru nay két qua
ciing cho thiy khuynh hudéng gia tang biéu hién
twong tw trén cac giong lta chong chiu ke tur thoi
diém 24 hpi tré di so véi cac glong IGa man cam.
Qua d6 cho thdy su tich liy biéu hién cua osa-
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miR162a ciing lién quan dén tinh khang nim dao 6n
cua cac giong lta dang canh tac tai Viét Nam.

Osa-miR162a da dugc nhiéu nghién ctu chiing
minh 1a mot yéu tb gitp can bang gitra sinh truéng
cling nhu phong thu cua cdy trong dbi vol niam M.
oryzae. Cac gen DCL1 (Dicer-like 1) vén la muc
tiéu ctia 0sa-miR162a dong vai tro quan trong trong
qué trinh tao ra miRNA ciling nhu céc gen lién quan
dén nang suét cay trong, khi DCL1 bi mat chirc nang
khién nang suét cay trdng giam do méc cac bénh lun,
héo 14 hay ré& va chdi phat trién bat thuong (Kumar
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et al., 2022). Sy twong tac gita osa-miR162a va
OsDCL1 dén hinh thai bénh duoc thuc hién thong
qua cac gen lién quan den su tich tu H202 va su can
bing ndng do cac goc tw do (Reactive oxygen
species), gitp ting cudng tinh khang ddi véi tac
nhén gay bénh (Kumar et al., 2022; Li et al., 2014).
Do d6, su biéu hién qua mirc ciia osa-miR162a trén
céc giéng khang s& lam gia tang ham lugng H202,
giup tang cuong kha nang phong thu cua lua dbi vei
nam M. oryzae, va 1a mét dau an sinh hoc tlem nang
trong viéc xac dinh tinh khang cua lGa véi nam bénh
dao on.

osa-miR162a
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Hinh 1. Cac mire d9 biéu hién ciia osa-miR162a trén cac giéng lGa thudc nhdém chéng chiu va man cam
véi nam gay bénh dao 6n, M. oryzae

3.2. Phan tich gia tri chian doan mirc do biéu
hién cia osa-miR162a trén cac glong Iba
chong chiu va min cam véi ndm gay
bénh dao 6n, M. Oryzae

Phan tich biéu @b hop (box plot) cac gia tri 24
ciia 0sa-miR162a duoc thuc hién voi 10 gidng lda
ctia ca 2 nhém chdng chiu va man cam véi M. oryzae
& cac thoi gian sau nhiém khac nhau (24, 48 va 72
hpi). Két qua chi ra ring mirc d6 biéu hién cua osa-
miR162a déu ting & cac thoi diém 24 hpi, 48 hpi va
72 hpi trén céc gidng lda thuoc nhém chdng chiu
(Hinh 2). Tuy nhién, su khéc biét c6 ¥ nghia thong
ké vé mirc do biéu hién cua osa-miR162a gitra hai
nhom gidng IGa chi thé hién ¢ 48 hpi va 72 hpi, trong
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khi d6 sy khac biét khong c6 ¥ nghia thong ké ¢ thoi
diém 24 hpi (Hinh 2).

Két qua phan tich cho thay mirc d6 gia tang gia
tri 24 cua osa-miR162a trén nhém lta chéng chiu
cao hon 4,4 1an so véi nhdm lda man cam & ca 48
hpi va 72 hpi (Bang 2). O thoi diém 0 hpi, gia tri
biéu hién 22¢ cia osa-miR162a trén nhom lGa
chéng chiu cao gap 1,33 14n so v&i nhém man cam
song sy khac biét nay 1a khong co ¥ nghia thong ké.
Sy gia ting biéu hién tiép tuc duoc duy tri trén céc
gidng lda chdng chiu ¢ thoi diém 24 hpi, dong thoi
trén céc giéng lta man cam ciing cho thay sy giam
biéu hién cua osa-miR162a so véi thoi diém 0 hpi.
Két qua nay cang khang dinh rd hon vai tro ciia osa-
miR162a lién quan dén kha ning diéu hoa cua cay



Tap chi Khoa hoc Bai hoc Cén Tho

laa trudc M. oryzae va khuynh huéng biéu hién trén
cac gidng lta chéng chiu, man cam trong nghién
ctru. O 48 hpi, gia tri 22C cua osa-miR162a nam
trong khoang 0,92 - 13,52 (& nhém lda khang) va
0,89 — 3,8 (& nhdm lda man cam), trong khi & 72 hpi
gi tri 22 ciia osa-miR162a nam trong khoang 2,1
- 19,89 (6 nhém ltia chong chiu) va 1,13 - 4,02 (©
nhom lta man cam) (Bang 2). Két qua phan tich nay
ciing thé hién tinh trong dong mot phan v6i nghién
clru trude day cua Li et al. (2020) von cho rang mic
do6 tich liy osa-miR162a & giéng lda khang
(IRBLKM-Ts) cao hon gidng lta man cam (LTH) &
thoi diém 48 hpi va nghién ctu chi ding lai ¢ thoi
diém 48 hpi. Hon nita, nghién cau cua Li et al.
(2020) cling chi dénh gié trén 2 gidng lta 1a LTH
(gibng man cam) va IRBLKM-Ts (giéng khang),
nén cé thé thay viéc danh gia mirc do tich liiy osa-
miR162a trén lta chua dugc thé hién toan dién.
Trong nghién ciru truéc osa-miR7695 da cho thay

24 hpi

2 -ACt

48 hpi
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vai tro lién quan dén tinh khang nim M. oryzae
(Quoc et al., 2019), qua d6 cho thdy tim quan trong
ciia miRNA trong diéu hoa kha niang phong thu
truéc M. oryzae trén cy IGa, song van con rat nhiéu
miRNA tham gia vao qua trinh nay bai sy twong tac
cta miRNA mang tinh mang ludi. Trong nghién ctu
nay, két qua da cho thay su ting biéu hién cua osa-
miR162a lam tang kha ning khang ndm M. oryzae
trén lda & thoi diém 48 hpi va 72 hpi. Qua do, co thé
thiy thém osa-miR162a ciing 1a mot yeu t trong
mang ludi diéu hoa, dua vao mic do biéu hién cua
0sa-miR162a c6 thé danh gia duoc tinh khang nim
dao 6n cua cay lla bang cach danh gia biéu hién sau
phién ma. Két qua cho thdy osa-miR162a 1a mét chi
thi phan tir tiém nang hd trg cho viéc sang loc va
phan biét cac gidng lta chdng chiu hoic man cam
Vi nAm M. oryzae ¢ Viét Nam bén canh cd&c miRNA
khac di cong bd nhu 0sa-miR7695.

72 hpi

20

18 -

16 -

14 -

_________________ x

12 -

10 -

Nhom man
cam

Nhom chéng
chiu

Nhém chdng
chiu

—— Trung binh

Gia tri ngoai

Nhém man
cam

Nhém chéng
chiu

Nhom man
cam

Hinh 2. Phan tich biéu dé hop (box plot) cac gia tri biéu hién ciia osa-miR162a trén 10 giéng lta thuge
hai nhém chong chiju va man cam véi M. oryzae & c4c thoi diem sau xam nhiém khéc nhau (24, 48 va
72 hpi)

Ddu * chi mite dg khac biét c6 y nghia vé mat thang k& gidta 2 nhém lia (P < 0,05); ns: khéng cé ¥ nghia
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Bing 2. Phan tich biéu dé hgp (box plot) mirc d§ biéu hién ciia osa-miR162a giita nhém Ita chéng chiu
va man cam véi M. oryzae ¢ cac thoi dieém sau lay nhiém

Hbi Nhém lda Sb Gia tri Giatri Taphin Trun T phén Gia tri
P lwgng  trung binh nhé nhat vi Q1 g vi vi Q3 lén nhat
Nhom lda 5 3,18 1,83 235 257 3,55 553

ohpi  Chongchiu
Nhom lta 5 238 0,30 07 128 3,55 6,06

man cam
Nhom lda 5 3,65 0,75 201 333 5,85 6.3

. chong chiu

24 hpi Nhém lda
nom. 5 1,75 1,03 144 187 1,99 241

man cam
Nhom la 5 7,08 0,92 25 6,39 1208 1352

. chong chiu

48hpi - \hom lda
nom. 5 1,62 0,89 104 1,16 1,22 38

man cam
Nhom lua 5 1079 21 507 785 1814 19,89

. chong chiu

720 \hem 1ia
nom. 5 243 1,13 166 1,88 345 4,02

man cam

Ghi cha: hpi: gio sau khi nhiém M. oryzae
4. KET LUAN

Nghién ctru danh gia duoc mire d6 biéu hién cua
osa-miR162a trén 10 giéng lda thuoc 2 nhém lda
chéng chiu va man cam véi nim M. oryzae & cac
thoi diém 24, 48 va 72 hpi. O thoi diém 0 hpi va 24
hpi, mirc d6 biéu hién cia osa-miR162a khac biét
khong c6 y nghia thng ké gitra nhém lda chong
chiu va man cam véi M. oryzae. O thoi diém 48 hpi
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