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Tom tit:

Bénh dao 6n ¢ lia do nAm Magnaporthe oryzae giy ra 1am thiét hai ning suat liia mdi nim dii dé nudi séng 60 tri¢u ngudi.
Nhiing nghién ciru gin diy cho thiy, cac phan tir microRNAs lién quan dén kha ning chong chiu véi nAm M. oryzae. Trong
dé, osa-miR160 dwgce bio cdo 1a c6 vai tro diéu hoa ting hiéu qua chdng chiu nim M. oryzae bang cich kiém soat cic gen
dap ung véi auxin, ARFs (auxin response transcription factors) trén cay lia. Trong nghién ctru nay, cac tic gia phan tich va
danh gia mirc d9 tich lily ciia osa-miR160a trén cac giéng lda mén cim va chéng chiu véi bénh dao 6n dwge trbng tai Viét
Nam dua trén ki thuit qRT-PCR. Mic du mirc dd biéu hi¢n ciia osa-miR160a c6 sy thay doi khac nhau gura cac glong laa
tai cac thoi diém sau khi nhiém (hpi), nhung chi tai thm diém 24 hpi méi co sw khac biét co y nghia thong ké vé biéu hién cia
osa-miR160a giira nhom lua khang va nhom lia min cim véi bénh dao 6n. Mirc df biéu hién ciia osa-miR160a & thoi diém
24 hpi trén nhom lia khang cao gap 2,6 14n so v6i trén nhém lia man cam. Két qua nay cho thiy, osa-miR160a 1a mot chi thi
phan tir tiém ning trong viéc dinh gia kha niang chong chiu véi ndm M. oryzae cua cac glong lia trong tai Viét Nam hién nay.

Tir khod: bénh dao 6n, Magnaporthe oryzae, microRNA, osa-miR160a, qRT-PCR.
Chi 56 phén logi: 1.6, 4.1, 4.6

Expression profile of microRNA osa-miR160a in Magnaporthe
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Abstract:

Rice blast is caused by the fungus Magnaporthe oryzae due to rice blast enough to feed 60 million people. Recent studies have
shown that microRNAs are involved in the rice immunity against M. oryzae. In which, osa-miR160 was reported to play a role
in upregulating resistance to M. oryzae through the inhibition of auxin response transcription factors (ARFs) genes. In this
study, we analysed and evaluated the expression level of osa-miR160a on blast-resistant and susceptible rice groups grown in
Vietnam by the qRT-PCR method. Although the expression of osa-miR160a showed different levels of change in rice cultivars
at different hours post-inoculation (hpi), only at 24 hpi was there a statistically significant difference in the osa-miR160a
expression between blast-resistant and susceptible rice groups. The expression level of osa-miR160a at 24 post-inoculation (hpi)
in the blast-resistant rice group was 2.6 times higher than in the susceptible group. The result showed that osa-miR160a would
be a potential molecular marker in assessing the resistance against M. oryzae of different rice cultivars grown in Vietnam.
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1. Dt van de

Bénh dao 6n trén lua do nAm M. oryzae giy ra (nhiéu
tai liéu ghi nam Pyricularia grisea giy bénh dao on). Udc
tinh san luong lta bi thi¢t hai do bénh dao on gay ra du dé
nudi sdng 60 triéu nguoi [1]. Cac nghién ctru gan day cho
thay, microRNA (miRNA) tham gia vao cac qua trinh sinh
ly, sinh héa va mién dich & cay laa [2]. Hién nay, c6 hon
60 miRNAs & cdy lua lién quan dén qua trinh 1y nhiém
ciia nAm M. oryzae da dugc mé ta chirc ning [3, 4]. Cac
miRNAs nay dugc xép thanh 2 nhom: diéu hoa ting va diéu
hoa giam kha ning chong chiu v&i ndm M. oryzae. Trong
d6, osa-miR160 thudoc nhom miRNA thiic day ting cudng
hiéu qua chong chiu nAm M. oryzae & laa [5]. Osa-miR160
1a mot ho miRNA bao tdn cao trén thuc vat, c6 chuc nang
chinh trong viéc diéu hoa ho gen ARFs & cay tréng [6]. Trén
lta, sy ting cudng tich liy cua osa-miR160 giup day manh
kha niang khang ndm M. oryzae bang cach kiém soat biéu
hién ciia cic mRNA myc tiéu ARF'S, AFR10, ARF'13, ARF'18
va ARF22 [3]. Mat khac, cac gen ARFs cling tham gia vao
con duong diéu hoa sinh truong & cdy trong lién quan dén
tin hi¢u auxin, vi vy khi cay Iua cé biéu hién osa-miR160
ting qua murc thuong mang cac dic diém bat loi nhu hat
nho, 14 xoan va lin [7]. osa-miR160 c6 thé dugc tong hop
tur 6 vi tri khac nhau trén hé gen cua cay lia, tuy nhién chi
duy nhit 3 dong dang miRNA truéng thanh c6 biéu hién 1a
osa-miR160a, osa-miR160e va osa-miR160f3].

Nghién ciru cia W. Liu va cs (2014) [1] cho thay, su gia
tang biéu hién ctia osa-miR160a trén ciy lta thuc diy kha
nang chéng chiu véi nim M. oryzae bang cach kich hoat
mot s co ché nhu: tang néng do H,0,, tang cqc‘mg hoat hoa
cac gen khang OsPRI, OsPRI10... Tuy vay, tiém nang ung
dung gia tri biéu hién cta osa-miR160a nhu mot cong cu
phan loai trong sang loc cac giéng lua chéng chiu véi ndm
M. oryzae van chua dy du. Trong nghién ciru nay, ching
t6i tién hanh nghién ctru mirc d6 tich lily cta osa-miR160a
dugc danh gia ¢ 10 giéng laa thudc hai nhdm man cam va
chéng chiu v6i ndm bénh dao 6n & cac hpi biang phuong
phap gRT-PCR. Cac két qua dat dugc s& gop phin bd tro
cho cac quy trinh hién tai trong cong tac phan biét va cai
tién gidng lta tai Viét Nam.

2. Dol tuong va phuong phap nghién ciiu

2.1. Cdc giong lia, mdu ném dgo 6n va méi truwong
nuoi céy

Trong nghién ctru nay, 10 giéng Ita da duogc lya chon, bao
gbm 5 gidng chdng chiu va 5 gibng man cam v6i nAm Mag-
naporthe oryzae (bang 1). Cac gidng lua thudc nhom chdng
chiu hodc man cam voi ndm Magnaporthe oryzae dugc
lwa chon dya vao két qua ¢ cac nghién ciru trude day [8].
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Thi nghiém gay bénh nhan tao dugc tién hanh bé“mg mau
ndm Magnaporthe oryzae LBT2, theo phuong phap da
duge mo ta trude do [8]. Mau ndm M. oryzae LBT2 duoc
gili trong moi truong PDA (potato dextrose agar) vai thang
cho thi nghi¢m chung bénh.

Bang 1. Khu vwe thu mau va phan loai cac nhém laa trong nghién ciru.

Nhom lia Tén gidng Phan loai Vi tri thu nhéan
RVT Gibng thom Dong bang song Ciru
Long
STS Gt i Pong bang song Cuu
Long
T
khang v&inim IR 50404 Gibng thuong . .
M. oros Rice Research Institute
. oryzae JIRRI)
OM9582 Gibngthom  'ion lia Dong bang
song Curu Long
L -z . Ddng bing song Ciru
Té Tép Giong thuong Vo
Vién Nghién cuu Lua
. Lz ., Quéc té (International
Jasmine 85 Giong cao san Rice Research Institute
-IRRI)
B s Vién lua Ddng bing
Nhém Iia min OM4900 Giong lai i o L
cim v6i nim Pong bing song Ciu
M. oryzae OM7347 Gibng lai g bang song
Long
OM344 Gibng cao san \{l@n h.,la DBong bang
song Curu Long
OMS576 Gibng lai Dong bang song Ciu

Long

2.2. Phwong phdp nghién ciru

Chiét xuat RNA: RNA tong s6 (bao gdbm miRNA) cia
mau 14 nhidm bénh & cac thoi diém sau liy nhiém khac
nhau (0, 24, 48 va 72 hpi) dugc trich ly va thu nhéan theo
phuong phép Trizol (Thermo Fisher Scientific, Hoa Ky).
Néng do RNA téng s6 sau khi thu nhan dugc xac dinh
bé“mg may NanoDrop™ 1000 (Thermo Fisher Scientific,
Hoa Ky). Néng dd RNA trong mau dugc chuén hoa b?mg
DNasel (Invitrogen, Hoa Ky). Cu thé, 1 pg RNA tong sd
dugc bd sung voi dém DNase I 1X dé dat thé tich 50 pl, sau
d6 bd sung DNase (200 U/ml) va u ¢ 37°C trong 10 phiit.
Phan tg duoc bat hoat bang cach thém EDTA (axit etylen
diamin tetra acetic) 0,5 M, tiép theo u & 75°C trong 10 phiit.

Phén tich mirc dé biéu hién cia osa-miR160a: Mirc do
biéu hién tuong ddi cua osa-miR160a duge xac dinh bé‘mg
ky thuat qRT-PCR vai kit SensiFAST SYBR No-ROX
(Bioline, Anh) va cac cap primer déc hi¢u (osa-miR160aF:
5’GTGCCTGGCTCCCTGTATG3’; osa-miR160aR:



5S’TTGCACGCCACCCAGTAG3’) nhu trong md ta cua
nghién ctru trude day [8]. Phan ing Real-time PCR duogc
tién hanh trén may Mygo Pro (IT-IS Life Science Ltd,
Vuong qudc Anh) véi chu trinh: bién tinh ban dau ¢ 95°C
trong 2 phut, 40 chu ky gdm bién tinh & 95°C trong 10 gidy,
bit cip & 65°C trong 10 gidy va kéo dai ¢ 72°C trong 20
gidy, sau d6 san pham dugc bao quan & 10°C. Gen OsUbil
dugc st dung lam d6i ching ndi vi ¢6 kha niang 6n dinh
& moi tac dong va trén cac gidng lua khac nhau [8, 9]. Su
khac biét trong muc do biéu hién cua osa-miR160a duge
wéc lugng bang phuong phap dinh luong twong dbi [10].
Trong do6, gia tri chu ky ngudng (Threshold cycle - Ct) la
gid tri chu ky nhiét khi hé théng bat dau ghi nhan duoc tin
hiéu phat ra tr phan tmg PCR vuot qua cuong d6 huynh
quang nén. Do d¢, gia tri Ct twong quan nguoc véi sd luong
béan sao osa-miR160a trong mau ban dau. Cu thé, mau chira
cang it ban sao osa-miR160a thi s€ c6 Ct cang cao. Muc do
biéu hién duoc danh gia dya trén gia tri 22 voi ACt = C
cua osa-miR160a - C cua OsUbil.

t

Phén tich thong ké: Gia tri nghién ciru dugc trinh
bay dudi dang trung binh (mean) + do léch chuan. Phén
tich dit liéu biéu dd boxplot duoc tién hanh bang phuong
phap kiém dinh Tukey’s test. Phan tich su khac biét giita
2 nhom lua khang va man cam dua trén bac bo gia thuyét
H, bang phuong phép T-test & mirc d6 thong ké p<0,05.
Cong cu thong ké dugc st dung 1a Microsoft Excel 2016 va
Graphpad Prism 8.0.

3. Két qua va ban luan

3.1. Mirc d¢ biéu hién ciia osa-miR160a trén cdac giong
Itia chong chiu va man cam voi nam M. oryzae

Miic d6 biéu hién ctia osa-miR160a trén cac gidng laa bi
nhiém nim Magnaporthe oryzae dugc danh gia bang phan
mg qRT-PCR ddi voi mau 14 lua tai cac thoi diém 24, 48
va 72 hpi. Két qua nghién ctru chi ra rang, biéu hién ting
ctia osa-miR160a duge ghi nhan ¢ 3 gidng lua khang (RVT,
IR50404, T¢ Tép) va (IR50404, Té Tép, OM9582) ¢ thoi
diém 24 va 48 hpi (hinh 1).

Két qua nay phu hop voi nghién ctru trude déy, trong do
su biéu hién ctia osa-miR160a dugc so sanh giira giéng lua
khang (IRBLkm-Ts) va gidng lta man cam (LTH). Cuy thé,
mirc do biéu hién ciia osa-miR160a trén IRBLkm-T cao gip
4 1an so v6i gidng LTH & cac thoi diém 12 va 24 hpi [5].
Biéu hién cta osa-miR160a lién quan dén sy kiém soat cac
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Hinh 1. Sw biéu hién clia osa-miR160a trén cac gidng lta nghién ctru.

gen ma hoa nhan t6 phién ma dap ung auxin (4RFs) [7].
Céc protein ma hoa boi gen ARFs ¢ lta c6 kha nang hoat
hoa hodc wc ché biéu hién cua nhidu gen dap tng auxin
thong qua viéc tuong tac voi ving diéu hoa cua yéu té dap
g auxin (AuxRE) [7], trong d6, auxin 14 nhan t6 chinh tac
dong dén tinh khang ndm M. oryzae [5]. Osa-miR160a cb
kha ning kiém soat 6/25 gen dich trong ho 4RFs lién quan
dén auxin [5]. Trong s6 d6, su biéu hién cua ARF10, ARF16
va ARF17 duoc cho 1a ¢6 mbi lién hé véi tinh khéng cua
lba [7, 11]. Tuy vay, mac d6 tich Iy cta cac gen con lai la
ARFS, ARF18 va ARF22 van chua duoc xac dinh 13 ¢6 mdi
lién hé voi kha nang chéng chiu cta ciy lua ddi voi su xam
nhiém cua Magnaporthe oryzae. Do d6, su biéu hién cia 3
gen nay can dugc danh gia thém vi sy tich Iy cua chung co
thé thay doi ¢ ca giéng ltia khang va giéng lia man cam. Sy
dao dong trong biéu hién va mirc do tich lity ctia cac gen nay
ciing c6 thé dan dén sy thay ddi vé khuynh hudng biéu hién
va tich Iy cta osa-miR160a trén cic gidng khac nhau & ca
hai nhom lia nghién ctru.

3.2. Gid tri chdn dodn ciia osa-miR160a trén cdc giong
Iiia chong chiu va man cam voi bénh dao 6n

Phén tich biéu db hop cac gia tri 22 ctia osa-miR160a
dugc tién hanh trén ca hai nhom lua chéng chiu va man
cam voi Magnaporthe oryzae tai cac thoi diém 24, 48 va
72 hpi. Két qua cho thiy, biéu hién cta osa-miR160a ting
tai thoi diém 24 hpi trén cac gidng laa thuéc nhom chéng
chiu (p<0,05, hinh 2). Mat khac, khong ton tai khac biét c6
¥ nghia thong ké giira hai nhom lua nghién ciru & cac thoi
diém 48 va 72 hpi (hinh 2).
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300
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Hinh 2. Gia tri biéu hién ctia 0osa-miR160a & hai nhém Itia nghién ciru &

céc thoi diém 24, 48 va 72 hpi sau lay nhiém. Dau * chi mirc do khac biét co
¥ nghia vé& mt théng ké giiva 2 nhém lia (p<0,05).

Chung t6i ciing nhan thiy, su gia ting gia tri 2"t cua
osa-miR160a trén cac gidng lta chéng chiu bénh dao 6n cao
hon 2,6 1an so véi nhém man cam v6i Magnaporthe oryzae
(bang 2).

Bang 2. Gia tri biéu hién 2" ctia c4c gidng lGa trong nghién ciru.

Gibng lia 24 hpi 48hpi 72 hpi
RVT 17,87 5,96 1,08
ST5 5,79 521 54
D IR50404 10,16 507,61 3,84
chong chiu
Té tép 14,15 347,82 .89
OM9582 4,63 39,65 9,89
Jasmine 85 1,12 35,83 2,18
~ OM4900 7,06 1,92 19,46
Nhém lia man =174 7,48 2,16 2,06
cam
OM344 2.8 225 272
OM576 1,76 421 1,16

Cu thé, ¢ 24 hpi, gid tri 2-Ac cua osa-miR160a cua cac
giong lta chong chiu va man cam lan lugt 1a 10,52-17,87 va
4,04-7,48 (bang 3).

Bang 3. Mirc dd biéu hién 2% clia 0sa-miR160a trén cac nhom lta nghién
clru & 24 hpi.

o S6 2@ Gia tri . Gi tri
Nhom hia lwong  trung binh tbi thiéu Qt Trungvi Q3 tbi da
Chong chiuvéi 51455 463 579 10,06 1415 17,87
M. oryzae
Man cam vGi 5 40 1,12 176 280 706 748
M. oryzae

Két qua nay ciing pht hgp véi nghién ciru ctia Y. Li va cs
(2014) [5], trong d6 chi ra sy khac biét vé mirc do tich liy
osa-miR160a giita giébng la chdng chiu va min cam & 24
hpi. Do vay, viéc xac dinh su khac biét y nghia trong gia tri
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biéu hién ctia osa-miR160a trén hai nhém lta s& cung cap
kién thirc bd ich, hd tro chon loc va phan loai cac giéng lua
chéng chiu hodc man cam v&i Magnaporthe oryzae & thoi
diém 24 gio sau lay nhidém, gop phan vao cong tac cai tién
gidng tai Viét Nam.

4. Két luan

Mirc d9 biéu hién ctia osa-miR160a da dugc xéc dinh
trén cac gidng lta thudc hai nhom chdng chiu va man cam
v6i ndm Magnaporthe oryzae, tic nhian giy bénh dao on,
tai cac thoi diém 24, 48 va 72 hpi. O 24 hpi, biéu hién cua
osa-miR160a & nhom laa chéng chiu cao hon 2,6 14n so véi
nhém lua man cam. Piéu nay cho thiy, osa-miR160a hia
hen 1d mot dau an sinh hoc tiém nang lién quan dén kha
nang chéng chiu véi bénh dao 6n, 1a cong cu hitu ich trong
cong tac lai tao va cai tién cac gidng lua tai Viét Nam.

TAI LIEU THAM KHAO

[1] W. Liu, J. Liu, L. Triplett, et al. (2014), “Novel insights into
rice innate immunity against bacterial and fungal pathogens”, Annual
Review of Phytopathology, 52, pp.213-241, DOI: 10.1146/annurev-
phyto-102313-045926.

[2] J. Tang, C. Chu (2017), “MicroRNAs in crop improvement:
Fine-tuners for complex traits”, Nature Plants, 3(7), pp.1-11, DOI: 10.1038/
nplants.2017.77.

[31Y. Li, J. Jeyakumar, Q. Feng, et al. (2019), “The roles of rice microR-
NAs in rice - Magnaporthe oryzae interaction”, Phytopathology Research,
1(1), pp.33-35, DOI: 10.1186/s42483-019-0040-8.

[4] S. Campo, E.S. Sanuy, R.C. Ramirez, et al. (2021), “A novel transpos-
able element - derived microRNA participates in plant immunity to rice blast
disease”, Plant Biotechnology Journal, 19(9), pp.1798-1811, DOI: 10.1111/
pbi.13592.

[51Y. Li, Y. Lu, Y. Shi, et al. (2014), “Multiple rice microRNAs are
involved in immunity against the blast fungus Magnaporthe oryzae”, Plant
Physiology, 164(2), pp.1077-1092, DOI: 10.1104/pp.113.230052.

[6] L. Wu, Q. Zhang, H. Zhou, et al. (2009), "Rice microRNA effector
complexes and targets", The Plant Cell, 21(11), pp.3421-3435, DOI: 10.1105/
tpc.109.070938.

[7] J. Huang, S. Kim, Y. Kim, et al. (2016), “Deregulation of the
OsmiR160 target gene OsARFI18 causes growth and developmental defects
with an alteration of auxin signaling in rice”, Scientific Reports, 6(1), pp.1-14,
DOI: 10.1038/srep34376.

[8] N.B. Quoc, N.D.N. Phuong, H.T.T. Trang, et al. (2019), “Expression
of osa-miR7695 against the blast fungus Magnaporthe oryzae in Vietnamese
rice cultivars”, European Journal of Plant Pathology, 155(1), pp.307-317,
DOI: 10.1007/s10658-019-01772-5.

[9] J. Bhattacharyya, A.H. Chowdhury, S. Ray, et al. (2012), “Native
polyubiquitin promoter of rice provides increased constitutive expression in
stable transgenic rice plants”, Plant Cell Reports, 31(2), pp.271-279, DOIL:
10.1007/s00299-011-1161-4.

[10] T.D. Schmittgen, K.J. Livak (2008), “Analyzing real-time PCR data
by the comparative C, method”, Nature Protocols, 3(6), pp.1101-1102, DOI:
10.1038/nprot.2008.73.

[11] A.C. Mallory, B.J. Reinhart, M.W.J. Rhoades, et al. (2004),
“MicroRNA control of PHABULOSA in leaf development: Importance of
pairing to the microRNA 5' region”, The EMBO Journal, 23(16), pp.3356-
3364, DOL: 10.1038/sj.emboj.7600340.

61



