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Chuyén cau tric microRNA vao cdy d4u nanh (Glycine max (L.) Merr,)
han ché s ky sinh cua tuyén trung Meloidogyne incognita
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Tom tit:

Effector 1a céc protein dwoc tuyén tring tiét vao trong té bao thuc vit, tao thuin loi cho qua trinh ky sinh cay chi. Bat
hoat cic gene ma héa effector nay c6 thé Iam giam kha ning ky sinh ctia tuyén trung va giup han ché tac hai do tuyén
trung gay ra. Trong nghién ctru nay, gene MincI4137 ma héa cho mdt effector chwa ré chirc ning dwgc tao dong tir
tuyen trung Melotdogyne mcogmta T trinh tu gene gidi ma, cAu triic microRNA nhin tao co kha nang bat hoat gene
Minc14137 dwoc tong hop va gin vao vector biéu hién. Tlep theo vector nay dwoc chuyén vao 14 mam diu nanh bing vi
Khuin Agrobacterium tumefaciens va tai sinh tao ciy chuyén gene. S6 ban sao va mirc d biéu hién ciia miRNA trong ciy
dau nanh chuyén gene dugc xac dinh bang ki thuit qPCR. O cdy ddu nanh chuyén gene thé hé T1, kha ning ky sinh ciia
tuyén tring M. incognita giam 44,6-50,5% so voi ciy doi chimg. Két qua cho thay, effector MINC14137 giir vai tro quan

trong trong tinh ky sinh ciia tuyén trung sung ré.

Tir khéa: Agrobacterium tumefaciens, ddu nanh, Ky sinh, Minc14137, microRNA, tuyén tring sung ré.

Chi phén loai: 4.6

béu nanh (Glycine max (L.) Merr.) la mt trong nhimg loai cay
trong quan trong cung cap protein va dau thue Vat trén thé gioi.
Do ¢6 gi4 tri dinh dudng cao nén dau nanh dugc xép vao dang ciy
trong “thuc pham chirc ning” va dong vai tro thiét yéu dé nang cao
tiéu chudn thyc phdm cho ngudi thiéu hut protein ¢ nhimg nuée
dang phat trién. Lugng dau dau nanh dtmg 6 vi tri thir nhét trong
t6ng s6 dau thue vat duoc tidu thu trén thé gidi [1]. La nudc nong
nghiép nhung véi cay dau nanh, Viét Nam lién tuc phai nhap khau
theo chidu hudng nidm sau cao hon nam trudc. Tuyén trung sung
1é, Meloidogyne sp. 1a mot trong nhig loai tuyen trung ky sinh
thuc vat gay thiét hai vé kinh te 16n nhét trén cdy trong & ving 6n
d6i va nhiét doi [2]. Loai tuyén tring nay c6 kha ning lay nhiém
cho hon 5.500 loai thuc vat, trong d6 co dau nanh (gdy thit thu
93.000 tan/ndm & M) [3].

Vigce st dung céac chét hoa hoc doc tinh cao dé kiém soat tuyén
trung to ra co hi¢u qua nhung thiét hai vé hé thuc vit, dong vat,
moi truong va stc khoe con ngudi 1a rat 16n. Do vay, viée sir dung
céc chat hoa hoc dang ngay cang bi han ché va xu huéng 1a ngung
st dung hoan toan. Ngay nay, phuong phap luan canh két hop
v6i viée st dung céc gidng khang bénh da duoc 4p dung, nhung
phuong phap nay gap nhiéu kho khan do tuyén tring sung 1é ¢
pho ky chu rt rong va gidng dau nanh vira c6 nang suét cao vira
khang tuyén tring van con dang nghién ciru. Vi vay, viéc tim kiém
mét phuong phap mdi, than thién voi moi truong dé kiém soat
tuyen tring 1 hét st can thiét. Céc hiéu biét vé sy tuong tac gitta
tuyen tring sung ré va ky chii & mirc do phan tr la can thiét dé phat
trién céc chuong trinh kiém soat tuyén tring mot cach bén ving.
Hién nay nhiéu nghién ctru dang tap trung vao vidc xac dinh, mo
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ta dac diém, chuc nang va uc ché su biéu hién cac effector ciia
tuyén tring. St dung phuong phap 1am cam ling cac gene ma hoa
cac protein doc tinh nay dang dugc quan tam nghién ciru va hira hen
1 cong cu hitu hiéu tao gidng cdy trong khang tuyén tring sung ré.

Trong nghién ciu nay, gene Minci4137 ma hoa cho mot
effector chua 1o chiic ning duoc tao dong tir tuyén tring M.
incognita dugc sir dung lam dir liéu dé téng hop microRNA nhéan
tao c6 kha nang bat hoat gene nay. Cau triic microRNA sau d6
dugc chén vao vector biéu hién va chuyén vao ciy dau nanh DT22
bang vi khuén 4. tumefaciens.

Vat liéu va phuong phap nghién ciiu

Vit liéu nghién ciru

Tuyén tring Meloidogyne incognita phan lap tir ré cdy dau
nanh trong 6 Pk Nong, duoc luu giit tai B mon Cong nghé sinh
hoc, Trudng Dai hoc Nong Lam TP Ho Chi Minh. Gidng du nanh
DT22 dugc cung cap tir Trung tAm Nghién ctru va phat trién d4u dd,
Vién Céy luong thuc va Cay thuc phim. Vector pRS300 chira ath-
miR319a precursor dugc cung cip boi Detlef Weigel, Department
of Molecular Biology, Max Planck Institute for Developmental
Biology (Ptic). Vector pSM103 chua cic gene hpfll (khang
hygromycin), aadA (khang kanamycin), cassette 35SP—erGFP7INT-
NOS, doan miR319a ciia Arabidopsis chiu diéu khién boi promoter
GmUDIIII gitip biéu hién doan microRNA & cdy dau nanh dugc cung
cép boi Andrew F. Bent, University of Wisconsin-Madison (M¥) [4].

Tao dong gene Minc14137 ciia tuyén tring M. incognita

Tir thong tin bo gene ciia tuyén tring M. incognita [5], cap
primer dac hi¢u ma héa protein gene Mincl4137 dugc thiét ke co
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Abstract:

Effectors are specific proteins secreted by nematodes into
plant cells that facilitate their parasitism to host plants.
Inactivation of these effectors could reduce the parasitic
ability of nematodes on plants and the damage caused
by nematodes. Gene MincI4137 encodes an effector
unknown function that is cloned from the Meloidogyne
incognita. Artificial microRNAs capable of inactivating
the gene Mincl4137 were synthesised and inserted into
an expression vector in soybean. This construct was
transformed into the soybean cotyledon node mediated
by Agrobacterium tumefaciens and regenerated
transgenic plants. Copy number and the expression level
of miRNA in T0 transgenic plants were determined by
the qPCR technique. In T1 transgenic soybean plants,
the pathogenic ability of root-knot nematode is reduced
by 44.6-50.5% compared to the control plants. Results
show that effector MINC14137 could play an important
role in the parasitism of Meloidogyne incognita.

Keywords: Agrobacterium tumefaciens, microRNA,
Mincl4137, parasitism, root-knot nematode, soybean.
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trinh ty Mi14137-F (5’-ATG AAA GCC CTC ATT AAA GC-3°)
va Mil4137-R (5’-TTA TTT TCC TCC AGC ACA TC-3’). RNA
tong sb ciia J2s dugc tach chiét boi GeneJET RNA Purification Kit
(Thermo Scientific), tong hop cDNA bang RevertAid First Strand
c¢DNA Synthesis Kit (Thermo Scientific). Poan trinh ty ma hoa
protein duoc khuéch dai bang ki thuat PCR véi Pfi polymerase.
Chu ky nhiét gdm 35 chu ky 94°C/30 gidy, 50°C/30 gidy, 72°C/1
phit. San pham PCR duoc tinh sach bang GenJET Gel Extraction
Kit (Thermo Scientific) va dugc thém duoi polyA trude khi chen
vao vector pGEM-T Easy (Promega). San pham ndi dugc bién
nap vao té bao E. coli TOP10 bang phuong phap sc nhiét. Céc
khudn lac chira vector t4i t6 hop duoc sang loc bang hé thdng xanh
tring va PCR khudn lac. Plasmid t4i to hop duoc tich chiét bing
GeneJET Plasmid Miniprep Kit (Thermo Scientific) va gene tao
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dong dugc giai trinh tu boi Cong ty First Base (Malaysia).
Tao vector mang ciu triic miRNA nhin tao

Trinh tw gene MincI4137 phan lap c6 d6 twong dong dén
95% voi ¢cDNA cla tuyén tring M. incognita trén GenBank
(ID: AW441106.1), dugc sir dung dé thiét ké cac miRNA nhan
tao nho phin mém WMD3 (http://wmd3.weigelworld.org/cgi-
bin/webapp.cgi). Trinh ty amiRNA muc tiéu dugc chon dua
theo cac tiéu chi dé xuat boi Schwab va cs (2006) [6]. Cong cu
Oligo ciia phan mém WMD3 duoc st dung dé thiét ké cac primer
thay thé doan microRNA cua precursor ath-mi319a boi doan
miRNA 21 nucleotide méi nho ky thuat PCR overlapping. Cau
triic amiRNA sau d6 dugc nhan dong boi vector pJET1.2/blunt
(Thermo Scentific) va giai trinh tu nhim dam bao tinh chinh xac
trude khi gan vao vector biéu hién. Poan miR319a trong vector
pSM103 dugc thay thé biang doan trinh tr amiRNA tong hop.
Vector pSM103 va doan amiRNA duogc cit bang enzyme BamHI
va Pstl (Thermo Scientific) va ndi v6i nhau nhd enzyme T4 DNA
ligase (Thermo Scientific) dé tao vector tai to hop. Vector tai to
hop pSM103-amiRNA dugc tao dong trong té bao E. coli TOP10),
sau d6 bién nap vao vi khudn A. rumefaciens LBA4404 dé chuyén
cdu trac amiRNA vao cdy chu.

Tao cay dau nanh chuyén gene

Hat dau nanh dugc khu trung theo quy trinh cua Tran Thi
Ctc Hoa (2008) [7]. Chuén bi mau 14 mam d4u nanh theo quy
trinh cua Phan L& Tu va cs (2018) [8]. Chung 4. tumefaciens
LBA4404 mang vector pSM103-amiRNA dugc téng sinh trong
moi truong YEP chira 50 mg/l kanamycm ¢ 28°C den khi OD
dat 1,0-1,2. Tién hanh thu sinh khéi vi khudn va pha loang trong
moi truong IM 1ong thanh dang huyén phu. Mau ndt 14 mam duoc
ngim vai dich huyén phi vi khuan trong 30 phut, tham kho va dit
p [én moi truong CCM (dong nudi cay mau va vi khuan trong 4
hodc 6 ngay) ¢ 25°C, trong di€u kién dnh sang mo. Dé loai bo vi
khuan trén mau da lay nhiém, rra mau bang moi tru’ong tao chdi
b6 sung khang sinh cefotaxime 100 mg/l, vancomycin 50 mg/l,
timentin 50 mg/l. Mau sau rira dugc céy nghiéng mot goc 45° trén
moi truong thanh loc ¢4 chira cefotaxime 100 mg/l timentin 50
mg/l. Sau 14 ngay, méu dugc chuyén sang moi truong tao ch01
bo sung hygromycin 5 mg/l. Sau 28 ngay, tiép tuc chuyen mau
sang moi truong bo sung hygromycin 10 mg/l. DNA chdi gia dinh
chuyén gene duoc tach chiét bing GenJET Plant DNA Purification
Kit, do OD xac dinh néng d¢ va d¢ tinh sach, thuc hién phan ting
PCR su dung cap primer Hptll-F (5’-CAG CGA GAG CCT GAC
CTA TTG C-3’) va Hptll-R (5°-GCC ATC GGT CCA GAC GGC
CCG CGC-3") khuéch dai gene hptll khang hygromycin ¢6 trén
céu tric plasmid. golgin84 1a gene thuong truc & dau nanh dugc sir
dung lam ddi chimg [9].

Kiém tra s ban sao va mikc dj biéu hi¢n ciia gene chuyén

Kiém tra sy hién dién cua gene hptll & ciy gia dinh chuyén
gene bing ky thuat PCR. S5 ban sao cta microRNA chuyén vao
cdy dau nanh dugc xac dinh béng k¥ thuat real-time PCR theo
huéng dan clia SensiFAST SYBR No Rox Kit (Thermo Scientific)
nho sy hién dién ctia doan gene Aptll (KT985053) voi gene tham
chiéu 13 actin [10]. S6 ban sao ciia gene hptll dugc wde tinh bang
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ty 1¢ gene muc tidu (hptIl)/gene tham chiéu actin theo cong thirc:
X0/R0 = 10"[(Ct, X - IX)/SX] - [(Ct, R - IR)/SR] [11].

Trong do: Ct, X va Ct, R 1a gid tri Ct cua gene hptll va actin; IX
va SX 14 intercept va d6 dbc cua duong chudn cia gene myc tiéu;
IR va SR 14 intercept va d6 ddc duong chuin cua gene tham chiéu.

Puodng chuan cua gene muc tiéu (hptll, mRNA trén plasmid) va
actin cia DNA b gene duoc thiét 1ap twong tng theo phuong phap
cta Sambrook va Russell (2001) [12]. Kich thudc plasmid sir dung
trong nghién ctru nay 1a 12.917 bp va by gene dau nanh la 1.150
Mb [13]. Céc cay dau nanh chuyén gene dugc cam (g tao ré va
tao cdy con hoan chinh. Cy con dugc thuan dudng trong nha ludi.
Hat cta cdy TO duoc thu nhan va gieo dé thu cay T1. Cay chuyén
gene T1 duoc xac dinh béng sur hién dién cua gene Aptll. Mic d6
biéu hién ctia amiRNA dugc xéc dinh bang phan tmg semi-PCR va
realtime-PCR sir dung 3 ng cDNA véi gene tham chiéu actin. Sir
dung dbi chimg 14 cay d4u nanh DT22 khong chuyén gen.

Didnh gid tinh khing ciia ciy dgu nanh chuyén gene véi
tuyén trung

Khi cdy ddu nanh T1 dugc 15 ngay tudi tién hanh lay nhiém
v6i 1.000 J2. Sau 30 ngay lay nhlem ghi nhén cdc chi ti€u nhu
khéi luong troi bé ré, s6 ndt sung, sb trimg va J2 tuyén trung. Tur
d6 danh gia kha nang khang tuyén tring cua céc cdy chuyén gene.
S4 liéu duoc tinh toan bang phan mém Microsoft Excel 2016 va
xtr Iy thong ké bang XLSTAT 2016. Poc két qua dua vao bang
ANOVA, bang trung binh va so sanh khac biét gilra cac nghiém
thirc bang phuong phap LSD (néu ¢6). Céc s lidu dugc chuyén
d6i dam bao phan phdi chuan trudc khi phén tich thong keé.

Két gua va thao luan
Tao dong gene Mincl4137

Tir cDNA tong s6 ctia dong tuyén tring phan lap da khuéch
dai dugc san pham co kich thuée khoang 400 bp twong tmg voi
kich thudc gene muc ti€u (435 bp). Trinh ty doan gene khuéch dai
dugc hi¢u chinh va so sanh véi trinh tu gene Minci4137 trong dir
liéu b gene ctia Meloidogyne incognita [5]; https://wwwo6.inra.ft/
meloidogyne_incognita va NCBI (ID: JK297517.1) cho két qua
twong dong 97%. Trinh ty doan gene MincI4137 dugc ding ky
GenBank (MH315946.1) va sir dung lam khuon dé thiét ké cac
miRNA nhan tao.

T 5ng hop vector mang miRNA nhdn tao

Trong nghién ctru nay, microRNA nhan tao dugc chon ky hiéu
la amiR14137, ¢6 trinh tu (5’-UAA CUA UAA UCUA GGG CAC
GU-3). Céu triic precursor mang amiR14137 dugc tong hop va
tao dong trong t& bao E. coli TOP10. Plasmid tai t6 hop cta 3
dong vi khuan ngiu nhién dugc tach chiét va giai trinh tw. Két
qua sau hidu dinh cho thdy cdu trac amiR14137 trinh tw dung
véi duy tinh.

Vector pSM103 sau khi cat tao hai doan c6 kich thude lan luot
1a 412 bp va 12 kb; plasmid pJET1.2/blunt-amiR14137 cho mdt
doan 428 bp va 2.974 bp. Trén thyc té, két qua dién di san phim cat
vector pPSM103 cho mdt bang c6 kich thudce 16n hon 10 kb va mot
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Hinh 1. Két qua cit vector pSM103 (A) va pJET1.2-amiR14137 (B). M: DNA
marker 1 kb (Bioline); 1: plasmid; 2: cit bing BamHI va Ps.

bang tuwong duong 400 bp, plasmid pJET1.2/blunt-amiR14137 cho
mot bang gan 3 kb va mot bang 1én hon 400 bp (hinh 1). Vector
pSM103 m¢ vong va doan amiR 14137 dugc thu hoi tir gel agarose
bing GeneJET Gel Extraction Kit (Thermo Scientific). Sau d6 san
pham dugc ndi véi nhau bang enzyme T4 DNA ligase va bién nap
vao té bao E. coli TOP10. Két qua da tao dong thanh cong amiRNA
va cdu triic ndy duoc thu nhan, bién nap vao vi khun 4. tumefaciens
LBA4404 v ap dung tao cay d4u nanh chuyén gene.

Tao cdy diu nanh chuyén gene

Mau trén méi truong dong nudi cdy CCM cam tmg phinh to,
mép 1a cong 1én khoi mat tiép xtc voi moi truong, chdi tai sinh
trén moi truong TSTL cao 1-2 cm, chdi ¢6 mau xanh nhat, 1-2
chdi (hinh 2).

Hinh 2. Hinh th4i mAu d4u nanh va chdi t4i sinh trén cc méi truomg. (A) Dng
nudi cdy; (B) Téi sinh chdi; (C) 5 mg/l hygromycin; (D) 10 mg/l hygromycin.

Khi lay nhidm v6i A. tumefaciens, ty 16 mau cam tng tao chi
cao hon khi khong lay nhiém (tir 5,8-14,1%). Ty 1¢ miu t4i sinh
cho1 0 thoi gian dong nudi cdy 6 ngay cao horn so voi 4 ngay nudi
cdy. Mau dong nudi cay 4 ngdy c6 ty 16 mAu cam tng tir 58 dén
70%, ty 1¢ mau tao chdi sau 14 ngay 1an luot 13 20,8 va 21,6%. Déi
v6i mau dong nudi cdy 6 ngay, ty 1é mau cam tmg dat tir 80,7 dén
84%, ty 1¢ mau tao chdi sau 14 ngay dat tir 30 dén 39,1% (bang 1).
Vi vdy trong nghién ctru nay, thoi gian dong nudi cdy 6 ngay phu
hop cho gidng d4u nanh DT22.
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Bang 1. Két qué chon loc chdi ddu nanh gia dinh chuyén gen.
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S6 copy chén vao bo gene cdy dau nanh TO dugc xéc dinh bang
ky thuat real-time PCR. Ty s6 gene Aptll/gene tham chi€u cla cay

Th gian dong Bt M $6 miu cAm émg S5 mAu tao chdisau 14 S§ chdi/mAu sau 2 OV A )
nudi cly ) ngiy (%) 14 ngy chuyén gene so véi doi chimg dao dong trong khoang 0,79-1,58
[ BC T 150 1254035 cho thay s6 ban /ptll 1a 1 hodc 2 ban (bang 3).
. IN 700 208 127203 )
4 ngay B 500 150 1255035 Bang 3. So copy gene /iptll trong cdy diu nanh TO0.
) ! , 2540, - : ,
LN 580 21,6 1,24+0,26 Mau dau nanh Ctactin Ct hptll Ty s6 hptll/actin  So6 copy hptIl
g A w 250 1,170,23 PT22-1 23,79 24,17 1,52 2
Gty Uy B Lt PT22-2 2356 2408 138 1
, DO 87 200 L 34:0.47 PT22-3 2322 2454 0,79 1
IN 840 30,0 126205
- - PT22-4 23,69 24,01 1,58 2
DBC: d6i chimg; LN: lay nhiém. PT22-5 2341 24,56 0.89 1

Bang 2. Ty 1é mAu séng trén mdi trudng chira hygromycin.

Ty 1¢ mAu song (%)

Dot

’ + 5 mg/l hygromycin 28 ngay + 10 mg/l hygromycin 28 ngay
1 96,0 (24/25) 8,0 (2/25)
2 89,3 (25/28) 9,3 (3/28)

Trong nghién ciru, cac choi gia dinh chuyen gene khi chuyen
1én moi truong chira 5 mg/l hygromycin van phat trlen voi ty 1€
mau sbng tir 89-96% (bang 2), tuy nhién mot phan 14 mim b vang,
xuat hién cac dém den trén 14 mam va chdi phét sinh, try mam
bi hod nau. Sau 28 ngay, trén mdi trudng chon loc chira 10 mg/l
hygromycin hau hét choi nhanh bi trc che sinh truong, vang 14 va
chét (hinh 3). Sau 14 ngay, con 8% mau chdi con song. Mau chdi
dau nanh con song dugc kiém tra bang PCR va chuyén sang moi
tredng viron chdi.

Hinh 3. Chdi d4u nanh & méi truong bd sung 10 mg/l hygromycin sau 14
ngay. (A) Dot 1; (B) Dot 2.

DNA tong sotirla s cdy dau nanh gia dinh chuyén gene duoc
tach chiét dé xac dinh thé chuyen gene thong qua sy hién dién cua
gene hptll. Két qua cho thy, 5 chdi gia dinh chuyen gene xuat hién
bang c6 kich thude khoang 500 bp, twong ung vai kich thudc gene
hptIl 1a 508 bp (hinh 4). Do d6, c6 thé khang dinh bude dau thu
nhan duoc chdi chuyén gene TO.

200 bp|

Hinh 4. Két qua PCR gene golgin 84 (trén) va hptll (duéi) cac chdi gia dinh
chuyén gene. M: thang DNA chuén 100 bp (bioline); 1, 2, 3, 4, 5: chdi dau nanh
gia dinh chuyén gen. Hinh trén: P: du nanh khong lay nhiém; N: ddi chimg am;
hinh duéi: P: plasmid pSM103; N: du nanh khong lay nhiém.
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Céc chdi duge tiép tuc nudi tao r& hoan chinh va thuan hoa nhim
thu nhan duge cay T1 cho cac phan tich tiep theo. Két qua tao cay dau
nanh chuyén gene dugc thé hién ¢ hinh 5.

Hinh 5. Tao cdy ddu nanh chuyén gen. (A) Chdi dau nanh trén mi trudng cam
(g vuron chdi; (B) Chdi dau nanh tao ré; (C) Cay dau nanh TO trong trong nha ludi.

Xdc dinh cdy chuyén gene thé hé Tl

Céc cay dau nanh chuyén gene TO mang gene chuyén & dang
di hop tur. Dé kiém tra tinh khang ciia cay Tl dbi voi tuyén trung
can xac dinh sy hién dién va mirc do biéu hién cta gene chuyén.
Hat clia cac cdy chuyén gene TO dugc gieo trong nha ludi va cay
chuyén gene T1 dugc xac dinh thong qua sy hién dién cua gene
chuyén hptll. Két qua phan tich PCR cho thy, ¢6 3 cdy chuyén
gene T1 1a BDT22-2-2, DT22-3-1 va BDT22-5-1 (hinh 6).

Hinh 6. Két qué dién di PCR gene hptll & céc'cﬁy thé hé T1. M: thang DNA
chuan 100 bp (bioline); P: doi chirg duong; N: doi ching am; 1, 2, 3, 4, 5: DT22-
2-1, bT22-2-2, BT22-3-1; BDT22-3-2, DT22-5-1.

Xdc dinh sw biéu hi¢n ciia amiRNA trong cdy diu nanh T1

¢DNA tong s ciia 3 cdy DT22-2-2, PT22-3-1, DT22-5-1 duogc
tong hop dé xac dinh muarc d§ biéu hi¢n cua miRNA ¢ cdy dau nanh.
Primer c1:1a gene actin dau nanh (GmAct) dugce st dung nhu doi
chung kiém tra chat lugng ciia cDNA (hinh 7).
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Hinh 7. Két qua dién di sén phim RT-PCR gene actin dju nanh. M: thang DNA
chuan 100 bp; P: doi ching dwong; N: doi chimg dm; D2, D3, D5: DT22-2-2,
DT22-3-1, DT22-5-1.

400 bp

400 bp

[c]

400 bp

Hinh 8. Két qué semi RT-PCR doan amiR-16281 § céc ciy T1. (A) 25 chu ky; (B) 30
chu ky; (C) 35 chu ky; M: thang DNA chuén 100 bp; P: déi chimg dwong; N: dbi
chung dm; D2, D3, D5: PT22-2-2, DT22-3-1, DT22-5-1.

Mte do biéu hién tuong d6i ciia amiR-16281.1 dugc phan tich
boi phan tmg semi RT-PCR véi 25, 30, 35 chu ky. Két qua cho
thdy, sy biéu hién ciia amiRNA & 3 cdy chuyén gene T1 tuong
duong nhau thong qua cuong do phat séng cua san pham PCR khi
chup duéi tia UV (hinh 8). Muc do biéu hién ctia microRNA con
duoc xac dinh bang ky thuat gPCR. Két qua cho thay, 3 cay déu nanh
chuyen gene déu co sy biéu hién ctia microRNA v6i mure do cao gp
3-6 lan céy khong chuyén gen, thép nhit & cay DT22-3-1 (bang 4).

Bang 4. Mirc d9 biéu hién ciia miRNA & 3 ciy ddu nanh chuyén gen.

Caydaunanh Ctacin  CtmiRNA  Ting so voi ciy khong chuyén gen

bT22-2-2 23,09 26,89 6,84
bT22-3-1 23,49 32,54 321
bT22-5-1 23.28 28,08 597

Miic dp khang tuyén trung ciia cdy ddu nanh chuyén gen

Sau 30 ngay lay nhiém v611.000J2, so lidu vé khéi lrong ré tuoi
va s6 ndt sung hinh thanh, s con cai, s tii trimg, trimg va tuyén
tring J2 dwoc ghi nhan. O cdy chuyén gene, céc chi tiéu ghi nhan
giam 44,6-50,5% so voi ddi chimg (bang 5).

Bing 5. Mirc d9 khang tuyén tring Mi ciia cic cdy ddu nanh chuyén gene.

Ciy 80 ndt i Sécon ) séymi i 8 el 8 50 e Giim
sung/lgré  cdi/l gré  trimg/lgré gré g dat (%)

B122 533 25,1 215 71 46,6 2,89

b122-22 371 142 71 44 23,1 143 50,5

b122:3-1 374 10,3 28 113 250 1,60 446

b122-5-1 39,5 213 113 8,0 28 147 491

Cay dau nanh chuyen gene sinh truong binh thuong so vai ciy
doi chimg khong chuyén gen, cac ndt sung tao ra trén ré it hon so
v6i cay doi chimg (hinh 9).

Két qua da xac dinh dugc cd 3 cay dau nanh chuyén gene c6 kha
ning khang ddi v6i tuyén tring M. incognita, chimg minh vai tro
quan trong cta effector tham gia trong qué trinh ky sinh cia tuyén
trung va hiéu qua ctia phuong phap RNA can thiép ting dung trong
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Hinh 9. R& d4u nanh chuyén gene sau 30 ngay lay nhiém tuyén tring.
chon tao giong cdy trong khang voi tac nhan sinh hoc gy bénh.

Két luan va dé nohi

Dua vao trinh ty gene Minc14137, cau trac amiRNA c6 kha
ning bat hoat sy biéu hién cua gene nay da duge tong hop va bién
nap thanh cng vao vi khuan 4. tumefaciens LBA4404 dé tao cy
dau nanh bién dbi gene. Thoi  gian dong nuoi cdy 6 ngay gilp tang
s6 miu tao chdi sau lay nhlem va hiéu qua chuyen nap gene so
v6i thoi gian ddng nudi cdy 4 ngay. Can tiép tuc cai tién quy trinh
chuyén gene va tao cdy dau nanh, sau d6 thuc hién khao sat thye té
v6i tuyén tring M. incognita nham 1am séng t6 vai tro ciia effector
MINC14137.
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