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TAO VECTOR BIEU HIEN CHUA CAU TRUC
microRNA NHAN TAO NHAM BAT HOAT GENE
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TOM TAT

Cdc effector dwge phdt hién c¢é vai tro quan trong trong tinh ky sinh ctia tuyén tring gay hai
thue vat. Cac phwong phap lam cam lang cac gene ma hoa eﬁ’ector dang dwoc quan tdm nghién
civu va hira hen la cong cu hitu hiéu tao giong cdy trong khdang tuyén tring ky sinh thuce vdt. Trong
nghzen ciru nay, gene Mincl7980 ma hoa cho mot effector chwa ro chirc nang dwoc tao dong tee
tuyén trung Meloidogyne incognita ky sinh dau nanh. Trinh tu cua gene nay cé sw tuwong dong 97%
voi mau hién dién trén GenBank (ID: JK297517.1). Tw do, hai cau triic microRNA nhan tao ¢6 kha
ndng bt hoat gene nay d‘u'oc tong hop nho vao precursor miR319a ciia Arabidopsis thaliana. Cac
miRNA nhdn tao dwoc gdn vao vector biéu hién & cdy dau nanh nham tlm hiéu vai tro cia effector
MINC17980 trong khd ndng ky sinh thiee vit ciia tuyén tring sung ré thong qua con dwong lam
cam lang gene boi cay chu (HIGS).

T khoa: cim ldng gene, effector, Meloidogyne, microRNA, tuyén trimg ky sinh thue vit.
ABSTRACT

Effectors were found to play important roles in parasitism of plant-parasitic nematode. Gene
silencing is one of the most studied strategies and is promising to be as an effective tool for
producing plant varieties that are resistant to parasitic nematodes. In this study, the sequence
of Minc17980 gene, encoding for a pioneer effector with unknown function, was cloned from a
Meloidogyne incognita isolate. The nucleotide sequence of this gene showed 97% identity to its
homolog in GenBank (ID: JK297517.1) used as the control strain in our research. To generate
a construct that can potentially knock-down the expression of Mincl17980 gene, two artificial
microRNAs were synthesized based on the miR319a structure of Arabidopsis thaliana and
inserted into an expression vector. These microRNAs can be expressed in soybean to investigate
the function of MINC17980 on parasitism of root-knot nematode via host-induced gene silencing
approach (HIGS).

Keywords: effector, gene silencing, Meloidogyne, microRNA, plant-parasitic nematode.

PAT VAN DE tuyén tring gay ra 1a mot trong nhiing yéu t6
chinh 1am giam san luong va chat lugng nong
san. Tuyén trung sung ré&, Meloidogyne sp. 1a
mot trong nhirng loai tuyén tring ky sinh thuc
vat gy thiét hai vé kinh té 16n nhét trén cay
trdng & ving 6n déi va nhiét d6i (Trudgill va
Block, 2001). Loai tuyén trang nay c6 kha
nang ky sinh hon 5.500 loai thuc vat, ky chu
ua thich 1a rau cai, cay ho dau, cay léy soi, cay
an qua va cdy trong don dién. Meloidogyne sp.
c6 trén 60 loai, trong do 4 loai M. javanica, M.
arenaria, M. incognita, M. hapla 1a ky sinh gay

Tuyén tring ky sinh thyc vat (plant-parasitic
nematode) 1a d6i twrong gy hai cay trong nghiém
trong. Mdi loai tuyén tring c6 kha nang ky sinh
trén nhiéu loai ciy khac nhau. Tuyén tring gay
hai truc tiép 1én hau hét cac bd phan cua cay
va gian tiép tao diéu kién cho cac tac nhan gay
hai khac nhu vi khuén, virus xAm nhédp gy hai
ning thém. Cac triéu chimg do tuyén tring gay
ra kho phan biét véi cac tdc nhan khac nhu thoi
tiét bat lgi hay thiéu dinh dudng. Thiét hai do
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hai nghiém trong (Eisenback va Triantaphyllou,
1991). Tuyén trung sung r& ¢ tinh ky sinh
chuyén tinh cao, kha ning tiém sinh lau trong
dat. Do d6 mirc do anh hudng cia tuyén tring
rat 16n dén nang suat va chat luong san pham
cling nhu trong van d¢ tai san xuat nong nghiép.

Viéc sir dung cac chit hoa hoc dé kiém soat
tuyén tring mang lai hidu qua nhung thiét hai
rat 16n dén hé thuc vat, dong vat, méi truong va
suc khoe con ngudi. Vi vay viéc st dung cac
chat hoa hoc dang ngay cang bi han ché va c6 xu
huéng tién dén ngimg sir dung hoan toan. Ngay
nay, phuong phap luan canh két hop véi viéc
sir dung cac gidng khang bénh dugc ap dung
nhung hiéu qua con rat han ché do tuyén trung
¢6 phod ky chu rong va co rat it giéng cay trong
khéng tuyen trung. Do do, viéc tim kiém mot
phuong phap méi, than thién véi moi truong dé
kiém soat tuyén tring 1a viéc lam hét sirc can
thiét. Cac hiéu biét vé sy twong tac giita tuyén
trung sung ré va ky chi & mac d6 phan tir can
thiét dé phat trién cac chuong trinh kiém soat
tuyén tring mot cach bén vimng. Hién nay nhiéu
nghién ctru tap trung vao viéc xac dinh, mo ta
dic diém, chuc nang va uc ché su biéu hién cac
effector cua tuyén trung. That vay, effector la
cac protein cu thé duoc tiét ra boi cac tuyén
trung vao trong té bao thuc vat tao thuan loi
cho tuyén tring ky sinh cay cha (Bellafiore va
Briggs, 2010). Nho ¢6 hang trim effector, tuyén
tring co thé ky sinh trén hang ngan loai thyc vat
(Bellafiore va ctv, 2008). Néu c6 thé 1am ngimg
hoat dong cua cac effector c6 nghia la giam kha
ning gy hai cia tuyén tring. St dung phuong
phép lam cam ladng cac gene ma hoa céc protein
ddc tinh nay dang dugc quan tam nghlen cuu va
htra hen 1a cong cu hiru hleu tao gidng cdy trong
khang tuyén tring sung ré.

Trong nghién clru nay, gene Mincl7980 ma
héa cho mt effector chua biét chirc nang dugc
tao dong tir mau tuyén tring M. incognita tao
dir liéu cho tong hop cac microRNA nhén tao
c6 kha ning bat hoat gene nay. Cac ciu tric
RNAIi nay duoc gin vao vector biéu hién & cdy
dau nanh nhim tim hiéu vai tro cua effector
MINC17980 trong tién trinh ky sinh thuc vat
clia tuyén tring sung ré théng qua con dudng
lam cam lang gene bdi cay chu.

49

VAT LIEU VA PHUONG PHAP NGHIEN
cUU
Vit liéu

Tuyén trang sung ré Meloidogyne incognita
race 1 dugc cung cap boi Stéphane Bellafiore,
IRD Montpellier, Phap, su dung lam ngudn
tuyén trung doi chung.

Vector pRS300 chura ath-miR319a precursor
dugc cung cip boi Detlef Weigel, Department
of Molecular Biology, Max Planck Institute
for Developmental Biology, Puc (Schwab
va ctv, 2006). Vector pSM103 chtra cac gene
hptll (khang hygromycin), gene aadA (khang
kanamycin), cassette 35SP—erGFP7INT-NOS,
doan miR319a ctia Arabidopsis chiu diéu khién
boi promoter GmUDbIIIl giup biéu hién doan
microRNA ¢ ciy ddu nanh dugc cung cap boi
Andrew F. Bent, University of Wisconsin-
Madison, My (Melito va ctv, 2010).

Thu thip tuyén trung sung ré& Meloidogyne
incognita

Tuyén trung Meloidogyne dugc thu thap
tor cac rudng tré)ng dau nanh thudc cac tinh
Tay Nguyén, Bong Nam Bo va Tay Nam BJ.
Nguén tuyén trung duoc lwu gitr va nhan bang
cay ca chua trong diéu kién nha ludi. Cac dong
tuyen trung duoc tach bang cach lay nhiém tat
ca 4u trung cam nhiém tudi 2 (J2s) nd tir mot
boc trimg 1én cdy ca chua 15 ngay tudi. Sau 60
ngay, dong tuyén trung sung ré M. incognita
duoc nhéan dién nho dic diém van sinh mén con
cai (theo phuong phap cua Eisenback va Tri-
antaphyllou, 1991) va SCAR-PCR véi primer
Mi-F  (5’-TGAGGATTCAGCTCCCCAG-3’)
va Mi-R (5-ACGAGGAACATACTTCTC-
CGTCC-3’) theo Zijlstra va ctv, (2000). San
pham PCR duoc phan tich bang dién di trén gel
agarose.

Tao dong gene Mincl7980 cia tuyén tring
M. incognita

RNA tong s6 cua J2s duoc tach chiét boi
GeneJET RNA Purification Kit (Thermo Sci-
entific), tiép dén tong hop cDNA bang Rever-
tAid First Strand cDNA Synthesis Kit (Thermo
Scientific) st dung primer oligo dT. Poan
trinh ty ma hoa protein dugc khuéch dai
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bang PCR v6i primer Mi-17980-F (5’-ATGT-
TTTTTCTAAAATATTTCCCAATTTCA-3’)
va Mi-17980-R (5’-TTAATTCTTCTTTGAA-
GACAAATTACAG-3’). Chu ky nhiét cua
phan tng gém 35 chu ky 94°C/30 gidy, 50°C/30
gidy, 72°C/1 phut. San pham PCR dugc tinh
sach bang GenJET Gel Extraction Kit (Ther-
mo Scientific) va duoc ndi dudi polyA trude
khi cheén vao vector pPGEM-T Easy (Promega).
San pham ndi dugc bién nap vao té bao E. coli
TOP10 bang phuong phap sbc nhiét (Sambrook
va Russell, 2001). Cac khuan lac chira vector
tai t6 hop duogc sang loc bang hé théng xanh
trang va PCR colony. Plasmid tai t6 hop duogc
tach chiét bang GeneJET Plasmid Miniprep Kit
(Thermo Scientific) va gene tao dong dugc giai
trinh ty bdi cong ty VNDAT.

Thiét ké va tdng hop miRNA nhén tao

Dua vao trinh tu gene Minc17980 tao dong,
cac microRNA nhan tao (amiRNA) c¢6 kha nang
lam cam lang biéu hién gene muc tiéu duoc
thiét ké nho cong cu Designer cta phan mém
truc tuyén WMD3 (http://wmd3.weigelworld.
org/cgi-bin/webapp.cgi). Cac miRNA nhan tao
duoc lua chon theo céc tiéu chi duoc dé xuét
boi Schwab va ctv (2006). Cong cu Oligo cua
WMD3 duge st dung thiét ké cac primer dé
thay thé doan 21 nu cua precursor ath-mi319a
boi doan miRNA 21 nu méi nho k¥ thuat PCR
overlapping theo Schwab va ctv (2006). Cau
traic amiRNA moi dugce chén trinh ty nhan
biét cta hai enzyme BamHI va Pstl (Thermo
Scientific) ¢ hai ddu va nhan dong boi hé thong
vector pGEM-T Easy (Promega). Trinh tu
microRNA nhan tao dugc kiém tra bang giai
trinh ty dam bao tinh chinh x4c trude khi gin
vao vector biéu hién pSM103.

Gan cau tric amiRNA vao vector biéu hién

Doan miR319a trong plasmid pSM103 duogc
thay thé bang doan trinh ty amiRNA tong hop.
Plasmid pSM103 va doan amiRNA dugc xu
Iy bang enzyme cat BamHI va Pstl (Thermo
Scientific) va ndi voi nhau nho T4 DNA ligase
(Thermo Scientific) dé tao plasmid tai to hop.
Plasmid tai to hgp pSM103-amiRNA duoc tao
dong trong té bao E. coli TOP10 kha bién bang
phuong phap sdc nhiét. Trinh ty va huéng chén
ctia amiRNA trong vector pSM103 duoc kiém

tra trude khi bién nap plasmid tai t6 hop vao
vi khuan Agrobacterium tumefaciens LBA4404
dé chuyén cau tric amiRNA vao cay chu.

Kiém tra trinh tu cic doan polynucleotide

Trinh tu cac doan nucleotide téng hop duogc
kiém tra bang phin mém BioEdit va so trinh
tw v6i trinh tu thiét ké béng cong cu BLAST
(NCBI).

KET QUA VA THAO LUAN
Thu thip tuyén trung Meloidogyne incognita

Tir cac mau dat, ré sung thu thap di phan
lap duoc 12 dong tuyén trung sung ré ky hiéu
Mi-PNO1 dén Mi-PN12. Trong nghién ctru nay
dong tuyén tring Mi-PN03 duoc sir dung do ¢
kha ning gy hai cao hon cac dong tuyén tring
khac (s6 liéu khong cong bod).

Dé dinh danh tuyén trang, hinh dang vén
sinh mon clia nim con cdi trudng thanh tir moi
dong tuyen trung dugc ghi nhan. Van sinh mén
clia tt ca con cdi truong thanh déu c6 phan

van lung nh6é cao, dudong van khong lién tuc,
van bung dang lugn séng; hau moén con cai
truong thanh dang gan tron; 4m ho co hinh khe
ngang. D6i chiéu véi mo ta cua Eisenback va
Triantaphyllou (1991) va dong M. incognita
race 1 (d6i ching) c6 thé két luan cac dong
tuyén tring phan 1ap 1a tuyén tring M. incognita
(Hinh 1).

4

Hinh 1. Hinh dang van sinh mén con cai tuyén
tring sung ré (phong dai 1.000 lan)
(4) Meloidogyne incognita race 1;
(B) Dong tuyén trimg Mi-PN03
Dé cing cb két qua dinh danh bing hinh thai,
SCAR-PCR v6i primer chuyén biét phat hién
M. incognita da dugc ap dung theo phuong
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phép cua Zijlstra va ctv (2000). Két qua dién
di cho thay da khuéch dai mot doan DNA kich
thude twong dwong 1000 bp tir DNA tong sd
cua J2s (Hinh 2).

Hinh 2. Két qua dién di san pham PCR-SCAR
mau tuyén tring Mi-PN03
(M) DNA marker 100 bp; (1) M. incognita
race 1 (d6i chirng); (2) Poi chimg am;
(3) Mdu Mi-PNO3

Tao dong gene Minc17980

Tir cDNA tong sb cua dong tuyén trung phan
lap da khuéch dai dugc san phém ¢0 kich thudce
khoang 300 bp tuong trng véi kich thudc gene
muc tiéu (303 bp) (Hinh 3).

Mo I 3 A
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Hinh 3. Két qua dién di san pham RT-PCR
khuéch dai doan ma hoa gene
(M) DNA marker 100 bp; (1) Poi chirng
dwong 261 bp; (2) San phdm PCR madu Mi-
PNO3

Két qua tao dong gene trong vi khuan E.
coli TOP10 str dung vector pGEM-T Easy cling
cho thay di tao dugc vector tai to hgp mang doan
gene muc tiéu. Trinh tu doan gene khuéch dai tir
dong tuyén tring Mi-PNO3 thu thap dugc hiéu
chinh va so sanh v6i trinh ty gene Mincl7980
trong dir liéu by gene cua Meloidogyne
incognita (Abad va ctv, 2008; https:/wwwb.
inra.fr/meloidogyne_incognita) va NCBI (ID:
JK297517.1) cho két qua tuong dong 97%.
Trinh tu doan gene Mincl7980 cua dong Mi-
PNO3 dugc str dung 1am khuon dé thiét ké cac
miRNA nhan tao.

Thiét ké va tong hop miRNA nhén tao

Trinh ty doan gene Mincl7980 cia dong
tuyén tring Mi-PN03 duoc st dung dé thiét ké
cac miRNA nhan tao nhd phan mém WMD3.
Tir danh sach cac amiRNA goi ¥ tién hanh chon
cac ung vién nho cac tiéu chi nhu 1) bat hoat
gene muc tiéu ¢ tuyén tring ma khong bat hoat
cac gene khac cua dau nanh; 2) vi tri gin cia
miRNA nhan tao v6i mRNA muc tiéu nam &
ving 3°; 3) ning lugng lién két giita amiRNA
véi mRNA muc tiéu tir -35 dén -40 kcal/mol,
khong cao qua -30 kcal/mol; 4) khong bét cip
sai tir vi tri 2-12 cia amiRNA ddi véi doan muc

300bp tiéu. Trong nghién ctiu nay, hai microRNA
200bp - nhan tao dugc chon ky hiéu la amiR17980.1 va
amiR17980.2 (Bang 1).
Bang 1. Trinh tu hai microRNA nhan tao lya chon
. . Nang lugng lién Vi tri bt cap voi
Ten Trinh tu két (keal/mol) ° 9¢ mRNA muc tiu
amiR17980.1 UUGAAGACAAAUUACGGCCAC -34,02 42 276-292
amiR17980.2 UAAUUACGGUCACACUGGCCG -37,03 52 268-283

Céc doan amiRNA dugc tong hop bang
phuong phap PCR overlapping theo quy trinh
miéu ta bdi Schwab va ctv (2006) st dung céc
primer duoc cung cip bdi cong cu Oligo tir

phan mém WMD3 (Bang 2). Do quy trinh thyc
hién tong hop hai microRNA 1a twong tuy nhau
nén két qua tong hop amiR17980.1 dugc chon
trinh bay trong phan nay.
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Bang 2. Cac primer st dung tong hop cic microRNA nhan tao bang PCR overlapping

amiRNA Primer Trinh ty (5’2 3°)
amiR17980.1 I miR 2aTTGAAGACAAATTACGGCCACCtctctcttttgtattce
IT miR gaGTGGCCGTAATTTGTCTTCAAtcaaagagaatcaatga
III miR*s gaGTAGCCGTAATTTCTCTTCATtcacaggtcgtgatatg
IV miR*a gaATGAAGAGAAATTACGGCTACtctacatatatattcct
amiR17980.2 I miR gaTAATTACGGTCACACTGGCCGtctctcttttgtattce
IT miR gaCGGCCAGTGTGACCGTAATTAtcaaagagaatcaatga
[T miR*s 2aCGACCAGTGTGACGGTAAT TTtcacaggtcgtgatatg
IV miR*a 2aAAATTACCGTCACACTGGTCGtctacatatatattcct
At319a-F cccCTGCAGcceccaaacacacge
At319a-R cccGGATCC ccccatggcgatg

Sau khi tdi wu nhiét d6 bat cap va thoi gian
kéo dai ciia timg phan Ung thanh phan (a, b,
¢) da thu dugc dugc san phém co kich thudc
lan Iugt khoang 119 bp, 176 bp, 182 bp. Céac

M a

500 bp
400 bp

200 bp
100 bp

san phim nay dung lam khuén cho PCR
overlapping (d) tong hop doan precursor mang
doan amiRNA kich thudc khoang 428 bp dling
bang kich thudc 1y thuyét mong doi (Hinh 4).

Hinh 4. Két qua dién di san pham PCR tong hgp amiR17980.1
(M): DNA marker 100 bp; (a, b, ¢, d): Cdc phan trmg PCR thanh phan

CAu trtic precursor mang amiR17980.1 duoc
nhan dong nho vector pGEM-T Easy trong té
bao E. coli TOP10 va sang loc dong vi khuan

M 1 2

500 bp

200 bp

100 bp

mang vector tai to hop bang PCR colony. Két
qua dién di cho bang DNA sang, 10 va ding
kich thudc du kién vao khoang 176 bp (Hinh 5).

3 4 5 6 7

Hinh 5. Két qua dién di PCR colony sang loc dong vi khudn mang vector tai to hop
(M): DNA marker 100 bp; (1- 7): Cdc colony vi khudn
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Plasmid tai t6 hop cua 3 dong vi khuan
duoc tach chiét va giri giai trinh tu véi primer
M13. Két qua sau hiéu dinh cho thay ciu tric
amiR17980.1 c6 chiéu dai va trinh ty ding
véi du tinh.

Tao vector bic¢u hién cau tric amiRNA

Vector pSM103 st dung trong nghién ctu
1a vector biéu hién ciu trac amiRNA trong cay
d4u nanh. Céu trac amiRNA-Minc17980.1 va
plasmid pSM103 duoc xir Iy bang enzyme cit
Pstl va BamHI. Plasmid pSM103 khi duoc cit
bang enzyme Pstl va BamHI theo 1y thuyét s&
tao san pham c6 gém hai phan doan cé kich
thudc 412 bp va khoang 12 kb. Trén thuc té, két
qua dién di san pham cit vector pSM103 cho
mot bang co kich thudc 16n hon 10 kb va mdt
bang tuong duong 400 bp (Hinh 6).

M P E
10 kb !.

t —]

-

—

0,4kblg

Hinh 6. Két qua dién di san pham
sau khi cat bang enzyme

(M): DNA markerl kb, (P): vector pSM103;
(E): vector pSM103 cat bang BamHI va Pstl.

San pham muc tiéu dugc thu hoi tir gel
agarose bang GeneJET Gel Extraction Kit
(Thermo Scientific) dé ghép ndi v6i nhau tao
plasmid tai t6 hop amiRNA-Minc17980.1 sir
dung enzyme T4 ligase. Vector tai to hop duoc
bién nap vao té bao kha nap E. coli TOP10 bang
phuong phap sdc nhiét. Cac dong vi khuan
chtra vector tai to hop duoc sang loc bang PCR
colony (Hinh 7).

Hinh 7. Két qua dién di san phdm PCR sang
loc dong vi khuan mang vector tai t6 hop
(M): DNA marker 100 bp; (1) Péi chirng 261
bp, (2-6): cac colony vi khuan.

Két qua cho thiy da tao dong thanh cong
cac amiRNA nhan tao trong vi khuan E. coli.
Céc cdu tric nay duge thu nhan va tiép tuc bién
nap vao vi khuan Agrobacterium tumefaciens
LBA4404 bang phuong phap soc nhiét. Dong
vi khuén chra vector tai to hop dugc chon loc
trén moi truong chira khang sinh kanamycin va
ap dung tao cdy dau nanh chuyén gene trong
nghién ciru tiép theo.

Minc17980 la gene ma hdéa mot effector chua
biét chirc ning cua tuyén trung Melodogyne
incognita. Effector nay chira mot doan peptide
tin hiéu (signal peptide) & dau N-terminal va ¢
kha ning dinh vi bén trong nhan cua té bao chu.
Két qua thuc nghiém cho thay khi xir Iy tuyén
trung v6i siRNA chuyén biét cho mRNA bang
phuong phép soaking da lam gidm hon 50%
doc tinh cua tuyén tring (dir 1iéu chua cong bd).
Trong nghién clru nay, trinh tu gene Minc17980
ciia dong tuyén trung Meloidogyne incognita
ky sinh dau nanh da duoc xac dinh trong dong
97% so voi trinh tu cua M. incognita race 1 va
mot EST cua M. javanica. Piéu nay lam phong
pht thém cac nhan dinh vé mic do da hinh
cua cac effector & muc do trong cung mdt loai
va lién loai (Abad va ctv, 2008; Bellafiore va
Briggs, 2010). Dé tim hiéu churc ning lién quan
dén doc tinh cua effector ndy & tuyén tring, hai
ciu trac miRNA nhan tao dd dugc tong hop
nham giam muc d6 biéu hién cua effector thong
qua cay ky chii (HIGS). Cong viéc tao cdy bién
ddi gene va thtr nghiém sinh hoc can tiép tuc
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thuc hién dé lam sang to vai tro cua effector
cung cap thém dir li¢u cho lya chon phuong
thire ki€m soat tuyén trung sung ré ¢ thuc vat.

KET LUAN

Trinh tu gene Mincl7980 ma hoa effector
chua biét chirc ning cua dong tuyén tring
Meloidogyne incognita Mi-PN03 da duoc xac
dinh trinh ty. Dya vao trinh ty cua doan gene
nay da thiét ké va téng hop thanh cong hai cdu
truc amiRNA c6 kha nang bat hoat su biéu hién
cua gene Mincl7980. Hai céu trac nay di duoc
bién nap vao vi khuan 4. tumefaciens LBA4404
dé tao cay dau nanh bién d6i gene nham lam
sang td vai tro cua effector MINC17980 cua
tuyén trang Meloidogyne incognita thong qua
phuong phap cam lang gene thong qua cay ky
chu (HIGS).
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