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ABSTRACT

Effectors have been identified to play a very important role in the
parasitism of plant-parasitic nematode. To cope with this type of
pathogen, many approaches of silencing genes encoding for effectors
have been studied and promise to be an effective tool to create plant
varieties resistant to plant-parasitic nematodes. In this study, the
Minc16281 gene encoding a pioneer effector with unknown function
was determined and cloned from a Meloidogyne incognita population
isolated from soybean field (ID: MH315945.1). The nucleotide sequence
of this gene showed 97% identity to its homolog in GenBank (ID:
JK287445.1) used as the control strain in our research. To generate
host-induced gene silencing constructs which can potentially silence
the expression of Minc16281 gene, two artificial microRNAs were syn-
thesized based on the miR319a structure of Arabidopsis thaliana and
inserted into an expression vector in soybean. These microRNAs can
be introduced into soybean to investigate the function of MINC16281
on parasitism of root-knot nematode.

Cited as: Nguyen, P. V., Nguyen, L. T. N., Tran, T. B. & Ton, L. B. (2019). Construction of
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Tuyén trung ky sinh thyc vat

TOM TAT

Cac effector duge nhan dinh c6 vai trd Tat quan trong trong quéa trinh
ky sinh cfia tuyén triing sung ré& gay hai cay trong. Dé kiém sodt sinh
vat gay hai nay, nhiéu phuong phap kim ham sy biéu hién céc gene ma
héa effector duge tap trung nghién cttu va c6 tiém nang trd thanh cong
cu hitu hidu tao ra gibng cay trong khang tuyén trung ky sinh thuec
vat. Trong nghién citu nay, gene Minc16281 ma héa cho mot effector
chura hiéu 16 chiic ning duge phan 1ap tit loai tuyén tring Meloidogyne
incognita ky sinh cay dau nanh ¢ Viet Nam (ID: MH315945.1). Trinh
ty clia gene nay tuong dong 97% véi trinh ty hién dién trén GenBank
(ID: JK287445.1). Tu trinh tw ¢cDNA ciia gene nay, hai cau triic
microRNA nhan tao c¢6 kha ning lam cam lang gene ndy dugc tong
hgp nhs phan tit tién than miR319a ctia cay Arabidopsis thaliana. Cac
miRNA nhan tao dugc chén vido vector biéu hién & cay dau nanh dé
nghién citu vai trd va chitc ning clia effector MINC16281 ciia tuyén

trung sung ré.

*Tac gia lién hé

Nguyén Vi Phong
Email: nvphong@hcmuaf.edu.vn

1. bat Van bé

Tuyén tring sung ré& Meloidogyne sp. 13 loai
tuyén tring ky sinh gay thiet hai kinh té 16n nhat
trén cay trong & viing 6n déi va nhiet d6i (Trudgill
& Block, 2001). Loai tuyén trung nay c6 kha ning
ky sinh hon 5.500 loai thyc vat, ky chi wa thich
13 rau cai, cay ho dau, cay lay sdi, cay an qua va
cay trong don dién. Dén nay, Meloidogyne dugc
biét c6 trén 100 loai, trong dé 4 loai M. incognita,
M. javanica, M. arenaria, M. hapla 1a ky sinh gay
hai nghiém trong (Hunt & Handoo, 2009). Tuyén
tring sung ré c¢6 tinh ky sinh chuyén tinh cao,
kh4 niing tiém sinh lau trong dat. Do d6 mic do
anh hudng clia tuyén triing rat 16n dén ning suit
va chét lugng san pham ciing nhu trong van dé
tai sdn xuat noéng nghiép.

Trong nghién cttu nay, gene Minc16281 ma héa
cho mot effector chua biét chitc ning duge tao
dong tit miu tuyén tring M. incognita tao dit
lieu cho téng hgp cac microRNA nhan tao c6 kha

nang bat hoat gene nay. Cac cau tric RNAi nay
dude gin vao vector bidu hién & cay dau nanh
nham tim hiéu vai tro ciia effector MINC16281
trong tién trinh ky sinh thyc vat ctia tuyén tring
sung ré thong qua con dudng lam cam lang gene
béi cay chu.

2. Vat Liéu va Phuong Phap Nghién Cidu
2.1. Vat lidu

Dong tuyén trung sung & Meloidogyne incog-
nita phan l1ap tit ré cay dau nanh dugce dinh danh
dya vao hinh théi van sinh mon con céi (perineal
pattern) (Eisenback & Triantaphyllou, 1991) va
chi thi SCAR (Meng & ctv., 2004). Dong tuyén
trung duge luu git va nhan dong trén cay dau
nanh gidng Nam Vang.

Vector pRS300 chita ath-miR319a precursor
dudc cung cap béi Detlef Weigel, Department of
Molecular Biology, Max Planck Institute for De-
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velopmental Biology, Dic (Schwab & ctv., 2006).
Vector pSM103 chia cac gene hptIl (khéng hy-
gromycin), gene aadA (khéng kanamycin), cas-
sette 35SP-erGFP7INT-NOS, doan miR319a ctia
Arabidopsis chiu diéu khién bdi promoter GmU-
billl gitip biéu hién doan microRNA & cay dau
nanh dudc cung cip bdi Andrew F. Bent, Uni-
versity of Wisconsin-Madison, My (Melito & ctv.
2010).

2.2. Tao dong gene Minc16281 ciia tuyén
trung M. incognita

RNA téng s6 ctia tuyén tring duge tach chiét
bdi GeneJET RNA Purification Kit (Thermo
Scientific, My), tiép dén tdng hgp cDNA bing
RevertAid First Strand ¢DNA Synthesis Kit
(Thermo Scientific, My). Doan trinh ty méa hoa
protein dugc khuéch dai bing PCR vé6i cip
primer Minc16281F (5- ATGAATCCACAAA-
GAATGCTCTTCTCT - 3’) va Minc16281R, (5-
TTAAAGAAATGCTGCCATTGGGCGA - 3).
Nhiét do bit cip duge khao sat & 52°C, 54°C,
56°C va 58°C. Chu ki nhiet gdm 35 chu k¥
94°C/30 giay, Ta/30 giay, 72°C/45 giay (35 chu
ky). San pham PCR dugc tinh sach bing Gen-
JET Gel Extraction Kit (Thermo Scientific, My)
va dugc ndi véi vector pJET1.2/blunt (CloneJET
PCR Cloning Kit, Thermo Scientific). Sdn pham
néi dugc bién nap vao té bao E. coli TOP10
bing phuong phéap sdc nhiét (Sambrook & Rus-
sell, 2001). Cac khuan lac chita vector tai t6 hop
dugc sang loc bang PCR khuan lac vé6i cap primer
pJET1.2. Plasmid t4i t& hop dugc tach chiét bing
GeneJET Plasmid Miniprep Kit (Thermo Scien-
tific, M) va gene tao dong dugc gidi trinh tu theo
phuong phap Sanger.

2.3. Lua chon va tao dong ciu tric miRNA
nhan tao

Duya vao trinh ty gene Minc16281 dugc tao
dong, cac microRNA nhan tao (amiRNA) c6 kha
ning lam cam ling biéu hién gene muc tieu
duge thiét ké nhd cong cu Designer clia trang
web WMD3 (http://wmd3.weigelworld.org). Tu
danh sach cac amiRNA nhan tao goi y duge dua
ra béi WMD3, kiém tra va lua chon amiRNA
theo tieu chi dugc dé xudt bdi Schwab & ctv.
(2006) gom (1) bat hoat gene muc tieu ¢ tuyén
tring ma khong bat hoat cac gene ctia dau
nanh nho cong cu Target Search cia WMD3
trén hai database Glycine max v1.0 (JGI) va

Glycine max v109 (Phytozome); (2) vi tri gén
ctia miRNA nhan tao v6i mRNA muc tiéu nam 6
ving 3’; (3) ning lugng lien két gitta amiRNA
v6i mRNA muc tiéu tit -35 dén -40 kcal/mol,
khong cao qué -30 kcal/mol; (4) khong bat cip
sai tit vi tri 2 - 12 ctia amiRNA dbi véi doan
muc tiéu. Cong cu Oligo cia WMD3 dugc st
dung thiét ké cac primer dé thay thé doan 20 nu
ctia precursor ath-mi319a béi doan miRNA 21 nu
mdéi nho ky thuat PCR overlapping theo Schwab
& ctv. (2006) (http://wmd3.weigelworld.org)
(Bang 1). Cau tric amiRNA méi duge chen
trinh tu nhan biét clia hai enzyme Pstl va
BamHI & hai dau véi primer At319a-F (5-
cccCTGCAGececaaacacacge-3') va At319a-R (5-
cccGGATCCcecccatggegate-3’) va nhan dong bdi
hé théng vector pJET1.2/blunt (Thermo Scien-
tific, My). Trinh ty microRNA nhan tao dugc
kiém tra nhim dam bao tinh chinh x4c trudc khi
gin vao vector bidu hien pSM103.

2.4. Cheén ciu tric miRNA nhan tao vao vec-
tor biéu hién

Doan miR319a trong plasmid pSM103 dugc
thay thé bing doan trinh ty amiRNA téng hgp.
Plasmid pSM103 va doan amiRNA dugc xu ly
béng enzyme cit BamHI va Pstl (Thermo Scien-
tific, M§) va néi v6i nhau nhd T4 DNA ligase
(Thermo Scientific, My) dé tao plasmid téi to
hop. Plasmid tai t& hop pSM103-amiRNA duge
tao dong trong té bao E. coli TOP10 kha bién
bang phuong phap séc nhiét. Trinh tyt vd huéng
chen cia amiRNA trong vector pSM103 dugce
kiém tra trudc khi bién nap plasmid tai t& hop vao
vi khuan Agrobacterium tumefaciens LBA4404 dé
chuyén cau tric amiRNA vio cay chi.

2.5. Kiém tra trinh tu cic doan polynucleotide

Phan tich trinh tuy nucleotide bing phan
mém BioEdit, cong cu BLAST (NCBI), Clustal
Omega dugc phat trién bsi EMBL - EBI
(http://www.ebi.ac.uk/Tools/msa/clustalo/) va
so dong bang ESPript 3.0 (http://espript.ibep.fr/
ESPript/cgi-bin/ESPript.cgi).

3. Két Qua va Thao Luan
3.1. Tao dong gene Minc16281

Tt cDNA téng s6 ctia dong tuyén tring phan
lap da khuéch dai dugc san pham cé kich thude
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1 2 3 4 5 M

Hinh 1. Két qua PCR khuéch dai gene Minc16281
v6i nhiét do bat cap khac nhau.

(M) ladder 100 bp; (1 — 4): 52°C, 54°C, 56°C, 58°C;
(5) dbi ching am.

khoang 400 bp tuong ting véi kich thuée gene muc
tieu (Hinh 1).

Trinh ti doan cDNA khuéch dai tit dong tuyén
tring thu thap dudc tao dong trong vi khuan E.
coli TOP10 sit dung vector pJET1.2/blunt (Hinh
2). Trinh ty doan ¢DNA muc tieu duge giai
trinh tu v& so sanh vdéi dit liéu bo gene ciia tuyén
trung sung ré Meloidogyne (Abad & ctv., 2008;
https://wwwo6.inra.fr/meloidogyne incognita)
vd NCBI. Két qua cho thiy c6 sy tuong dong
dén 97% v6i cDNA ctia 3 loai tuyén tring M.
incognita, M. javanica, M. arenaria. Trinh tuy
cDNA cta gene Mincl6281 da dugc dang ky
vao GenBank (ID: MH315945.1) va st dung lam
khuon dé thiét ké cac miRNA nhan tao.

3.2. Chon loc va téng hgp miRNA nhéan tao

Trinh ty doan gene Minc16281 cta dong
tuyén tring Meloidogyne incognita Mi-PN03 (ID:
MH315945.1) duge sit dung dé chon lya cac
miRNA nhan tao nhd phan mém WMD3. Tu
danh sach cac amiRNA ggi § tién hanh kiém
tra va chon hai amiR tng vién ky hiéu la
amiR16281.1 va amiR16281.2 (Béang 2).

Céc doan amiRNA dudc téng hgp bang phuong
phap PCR overlapping theo quy trinh miéu ta
bdi Schwab & ctv. (2006). Do quy trinh thue hién
téng hop hai microRNA 1a tuong tu nhau nén két
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Hinh 2. Két qua PCR khuan lac chon dong vi khudn mang vector tai t3 hgp.
(M) ladder 100 bp; (1) déi ching am; (2 — 14) cac dong vi khuan sau bién nap.
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Bang 1. Cac primer st dung téng hgp amiR16281

amiRNA Primer Trinh ty (5’ 3%)
I miR gaTACTAACAGGCAAATACGCACtctctcttttgtattec
amiR16281.1 IT miR gaGTGCGTATTTGCCTGTTAGTAtcaaagagaatcaatga
" III miR*s gaGTACGTATTTGCCAGTTAGT Ttcacaggtcgtgatatg
IV miR*a gaAACTAACTGGCAAATACGTACtctacatatatattect
I miR gaTAAATACACACTACGCGTCCAtctctcttttgtattee
amiR16281.2 IT miR gaTGGACGCGTAGTGTGTATTTAtcaaagagaatcaatga
“ III miR*s gaTGAACGCGTAGTGAGTATTTTtcacaggtcgtgatatg
IV miR*a gaAAAATACTCACTACGCGTTCAtctacatatatatteet

Bang 2. Trinh ty hai microRNA nhan tao lya chon

Ning lugng Vi tri bat cap
Ten Trinh ty lien két % GC v6i mRNA
(kcal/mol) muc tiéu
amiR16281.1 UACUAACAGGCAAAUACGCAC -38,92 42 65 - 74
amiR16281.2 UAAAUACACACUACGCGUCCA -40,20 42 51 -170

qué tong hop amiR16281.2 dugc trinh bay trong
phan nay.

Sau khi x4c dinh nhiét do bat cip téi wu cho
cac primer va thoi gian kéo dai thich hgp cia
timg phan tng thanh phan (a, b, ¢) da thu dugc
dugc san pham c6 kich thuéc 1an Iugt khoang 119
bp, 176 bp, 182 bp. Cac san pham nay diing lam
khuon cho PCR overlapping (d) téng hgp doan
precursor mang doan amiRNA kich thuéc 16n hon
400 bp tuong duong kich thuée 1y thuyét mong
dgi (Hinh 3).

Cau trtic precursor ath-mi319a mang
amiR16281.2 duwgc tao dong nhd vector
pJET1.2/blunt. San pham ndéi duge bién

nap vao E. coli TOP10 dé chon dong mang
vector téai t& hop bing ki thuat PCR khuan lac.
Két qua dién di san pham PCR tit 12 khuén lac
cho thiy c6 10 dong tao san pham tuong ducng
kich thuée du kién 546 bp (Hinh 4).

Plasmid t&i t6 hop ctia ba dong vi khudn duge
tach chiét va giai trinh tu. Ké qua cho thiy ciu
tric amiR16281.2 tao dong c6 chi¢u dai va trinh
tu ding v6i dy tinh (Hinh 5). Cau tric nay duge
thu nhan va néi véi backbone ciia vector bidu hién
pSM103.

3.3. Tao vector biéu hién ciu tric amiRNA

Vector pSM103 va  vector pJET1.2-
amiRNA16281.2 dugc xi ly bing enzyme
cat BamHI va Pstl (Thermo Scientific, My).
Theo 1y thuyét phan ting cit vector pSM103
tao ra hai doan c6 kich thuéc 412 bp va 12 kb,

M a b ¢ d

iy -

200 bp =
100bp =

Hinh 3. Két qua PCR tdng hop doan amiR16281.2.
(M) ladder 100 bp; (a, b, ¢, d) cdc phan tng thanh
phan.

vector pJET1.2-amiRNA16281.2 khi bi cat bang
sé tao ra hai doan c6 kich thudc 428 bp va 2974
bp. Thue té, két qua dién di sin pham cit vector
pSM103 thu duge moét bang c6 kich thude lén
hon 10 kb va mot bang 16n hon 400 bp (Hinh
6a), vector pJET1.2-amiRNA16281.2 cho mot
bang c6 kich thuéc gan 3 kb va mot bang 16n
hon 400 bp (Hinh 6b).

San pham muc tieu dugce thu hoi tit gel agarose
va ndi v6i nhau bing enzyme T4 ligase tao vec-
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600 b
500 bp —

100 bp —

6 7 8 9

10 11 12

Hinh 4. Két qua PCR kiém tra dong vi khuan mang vector tai t6 hop.

(M) ladder 100bp, (1-12) cac khudn lac.

At319a-F primer

miR16821=2=3 1
ath-miR31%a 1

miRl16821-2-3 61
ath=-miR3l%a 61

' . ®
TGTTTTGAATTGATGTTTTAGGAATATATATE TAGA e A Melsdehd-Ne Tk Yeby Sy

GTTTTGAATTGATGTTTTAGGAATATATATGTAGE GAGEGCTTCC

F N A GG TG TGATATGAT TCAAT TAGC T TCCGAC TCATTCATCCAMATACCGAGTCGCCARA
CAGGTCGTGATATGATTCART TAGCTTCCGACTCATTCATCCAAATACCGAGTCGCCARR

" " - .

CTGCAGCCCCARACACACGCTCGGACGCATATTACACATGTTCATACACTTARTACTCGE
CTGCAGCCCCARACACACGCTCGGACGCATATTACACATGTTCATACACTTAATACTCGE

amiR*

®
T B
GRGTCC i

ATTCAARCTAGRCTC G T TARATGAATGAATGATGCGGTAGACRAATTGEATCATTGATTE
ATTCAARACTAGACTCGT TARATGAATGAATGATGCGGTAGACARAATTGGATCATTGATTC

miR16821-2-3
ath-miR319a 120
miRl6821-2-3 181
ath-miR31% 180
amiR

miR16821-2-3 241
ath-miR31%a 240
miR16821-2-3 301
ath-miR31% 299
miR16821-2=-3 361
ath-miR31%a 359
miR16821-2-3 421 FRdels
ath-miR315%a 419 ENysls

—

Fsba e RSN A R ATACACACTRCGT S TCTCTCTTTTGTATTCCAATTTTCTTGATTAR
BRI TGEGACTGA . AGGGAG TCTCTCTTTTIGTATTCCAATTTTCTTGATTAA

" " * *

TCTTTCCTGCACAARRACATGCTTGATCCACTAAGTGACATATATGCTGCCTTCGTATR

TCTTTCCTGCACARARARACATGCTTGATCCACTAAGTGACATATATGCTGCCTTCGTATA

ATAGTTCTGGTARAAT TAACATTT T GGG TTTATCTTTATTTARGGCATCGCCATGGEGGG
ATAGTTCTGGTARAATTAACATTITTGGGTTTATCTTTATTTAAGGCATCGCCATGEGEE

At319a-R primer

Hinh 5. Trinh ty 21 nu amiR16281-2 thay thé vao trinh ti 20 nu clia precursor ath-mR319a.

tor tai t& hop pSM103-amiR16281.2. Vector tai
t8 hop dudc bién nap vao té bao kha nap E. coli
TOP10 bing phuong phap séc nhiet. Cac dong
vi khuan chda vector tai t6 hop dudc sing loc
bing PCR khuan lac (Hinh 7). Ké qui kiém
tra bing enzyme cit vi gidi trinh ty cho thay
amiR16281.2 dugc chén thanh cong vao vector
biéu hien pSM103 (Hinh 8).

Két qua cho thiy da tao dong thanh coéng hai
vector chita cau tric amiRNA16281 nhan tao
trong vi khuan E. coli. Cac cau triic nay dugc
thu nhan va tiép tuc bién nap vado vi khuan
A. tumefaciens LBA4404 biang phuong phap sbc

nhiét. Dong vi khuan chita vector tai t6 hop da
dugc chon loc trén moi trudsng chia khang sinh
kanamycin va sé duge chuyén vao cay dau nanh
trong nghién cttu tiép theo.

Minc16281 1a gene ma hoa mot effector chua
biét chitc nang ciia tuyén trung M. incognita. Ef-
fector nay chita mot doan peptide tin hiéu (sig-
nal peptide) & dau N-terminal va trinh ty xuyén
mang (transmembrane domain). Két qui thyc
nghiém cho thiy khi xit Iy tuyén triing véi siRNA
chuyén biét cho mRNA bing phuong phap soak-
ing da lam gidm hon 50% doc tinh ctia tuyén
trung (dit lieu chua cong bo). Trong nghien citu

www.jad.hcmuaf.edu.vn
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(b)

M P E

Ikp — + pIETL.2

1kp —

+—ath-miR319a

0,4 kp — v BT

Hinh 6. Két qua cit vector (a) pSM103 va (b) pJET1.2-amiR16281.2.
(M): Ladder 1kb; (P): plasmid; (E): cit bang BamHI va Pstl.

M 1 2 3 4 3 6 7 8 9 10

Hinh 7. Két qua PCR sang loc dong vi khuan mang vector tai té hop.
(M) ladder 100bp; (1) déi chiing 261 bp; (2 — 10) cac khuén lac.

ndy, trinh ty gene Mincl6281 clia tuyén tring
«— pSM103 Meloidogyne incognita PNO3 ki sinh dau nanh
phan 1lap & Viet Nam da dugc xac dinh tuong
dong 97% vdi trinh tir homolog ctia M. incognita
race 1, EST (expressed sequence tag) cia M. ja-
vanica va, M. arenaria. Didu nay rat tha vi, c6
thé gitp tic ché sy bidu hién clia gene ma hoa
effector ctia nhidu loai Meloidogyne bdi mot cau
triic microRNA nhan tao. Dé tim hiéu chitc nang
lien quan dén doc tinh ciia effector nay & tuyén
tring, hai cau tric miRNA nhan tao da dugc tong
hop nhidm kiém tra mitc do biéu hieén clia effec-
tor tuyén trung thong qua cay ky chu (HIGS).
Cong viéc tao cay dau nanh bién ddi gene va thit
nghiém sinh hoc can tiép tuc thyc hien dé lam
Hinh 8. Két qua cit vector pSM103-amiR16281.2. S.éng t6 vai tro clia effector, cung cap them d&
(M): Ladder 1kb; (P): khong cit; (E): BamHI va Pst1. 101 cho Tua chon phuong thite kiem soét tuyen
tring sung ré § cay trong.

+— amiR16281
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4. Két Luan

Trinh ty ma héa gene Minc16281 da dugce tao
dong tir dong tuyén trung M. incognita Mi-PNO3.
Duya vao trinh ty méa hoéa amino acid ctia doan
gene nay da thiét ké va tong hop hai vector chita
cau triic miRNA nhan tao c¢6 kha ning bat hoat
sy biéu hién ciia gene Minc16281. Hai vector nay
da duoc bién nap vao vi khudn A. tumefaciens
LBA4404 phuc vu tao cay dau nanh bién ddi gene
nh3m lam sang té vai tro clia effector tuong ng
lien quan dén kha ning ky sinh clia tuyén tring
Meloidogyne incognita thong qua phuong phap
cam ling gene cam dng bdi cay ky chu (HIGS).

L3i Cam On

Céam on Leé Thi Phuong Duy va Huynh Thi My
Lién da hd trg cong viéc ky thuat. Nghién cttu
thuoc dé tai ma s6 58/2017/HD-SKHCN duge
tai trg kinh phi bdéi S& Khoa hoc va Cong nghé
Thanh phd Ho Chi Minh.
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