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TOM TAT

Effector 1a cac protein dugc tuyén trung | tiét vao trong té bao thyc vét, tao thuan loi cho qua trinh ky sinh cay chu. Bat
hoat céc gene ma hoa effector nay c6 thé lam giam kha ning ky sinh ciia tuyén tring va gitip han ché tac hai do tuyén
tring gy ra. Trong nghién clru nay, gene Minc/4137 ma hoa cho mét effector chwa rd chirc nang duoc tao dong tir
tuyén tring Meloidogyne incognita. Tlr trinh tu gene giai ma, chu trac microRNA nhan tao ¢6 kha nang bat hoat gene
Minel4137 duogc tong hop va gin vao vector biéu hién. Tlep theo, c4u tric ndy duge chuyén vao 14 mdm dau nanh bang
vi khuén 4. tumefaczens va tai sinh tao cdy chuyén gene. S6 ban sao va mirc d6 biéu hién cua miRNA trong cdy d4u nanh
chuyén gene dugc xac dinh béng k¥ thuat gPCR. O cdy d4u nanh chuyén gene thé hé T1, kha nang ky sinh cua tuyén
trung Melozdogyne incognita giam tr 44 - 50% so vdi cay doi chimg. Két qua nghién ciru cho thy effector MINC14137
gilf vai tro quan trong trong tinh ky sinh ctia tuyén tring sung ré.

Tir khéa: Agrobacterium tumefaciens, hé sd sinh san (Rf), htpll, ndt 14 mam, microRNA.

TONG QUAN

Béau nanh (Glycine max (L.) Merrill) 1a mét trong nhirng loai cay trdng quan trong cung cap protein va dau thuc
vat trén thé gi¢i (Khan et al., 2004). Do cd gia tri dinh dwdng cao nén dau nanh duwgc xép vao dang cay trong
“thwc phdm chlrc nang” va déng vai tro thiét yéu d& nang cao tiéu chudn thuc phdm nguwoi thiéu hut protein &
nhitng nwdc dang phat trién (Chaudhary, 1985). Lugng dau cia cay dau nanh ding & vi tri thir nhat trong tong
s0 dau thyc vat dwoc tiéu thy & the gisi (http://worldvegetableoil). La nwée ndng nghiép nhwng véi cdy dau nanh,
Viét Nam lién tuc phai nhap khau theo chiéu huwdng nam sau cao hon nam tregc. Trong nam 2012, Viét Nam
phai nhap kh&u hon 1,2 triéu tn véi gia tri 1én dén 755 triéu USD. Tuyen trung sung re, Melmdogyne sp. la mot
trong nhirng loai tuyén tring ky sinh thwc vat gay thiét hai v& kinh t& I&n nhét trén cay tréng & ving 6n déi va
nhiét doi (Trudgill va Blok, 2001). Loai tuyen trung nay co6 kha néng lay nhiém cho hon 5.500 loai thwe vat (Block
et al., 2008), trong d6 c6 dau nanh (that thu 93.000 tAn/nam & MYy). Viéc sir dung cac chét héa hoc doc tinh cao
dé kiém soat tuyen tring t6 ra cé hiéu qua nhwng thiét hai v& hé thuc vat va dong vat, méi truéng va strc khde
con ngum la r4t 16n. Do vay, viéc str dung cac chét héa hoc dang ngay cang bi han ché va xu huwdng tién dén
ngung st dung hoan toan. Ngay nay, phwong phap luan canh két hop voi viéc sir dung cac giong khang bénh
duoc st dung. Tuy vay, phwong phap nay gap nhidu khé khan do tuyén tring swng ré cé phd ky chi rét rong va
giébng dau nanh vira c6 nang suat cao vira khang tuyen trung van dang dwoc nghién ctu. Vi vay, viéc tim kiém
mot phwong phap mai, than thién véi méi trweng dé kiém soat tuyén tring 1a viéc lam hét strc can thiét. Cac hiéu
biét v& sy twong tac gitka tuyén tring swng ré va ky chd & mirc do phan t& can thiét d& phat trién cac chwong
trinh kiém soat tuyén tring mot cach bén virng. Hién nay, nhiéu, nghién clru tap trung vao viéc xac dinh, mo ta
dac diém, chirc nang va e ché sy biéu hién cac effector cla tuyén tring. St dung phwong phap lam cam lang cac
gene mé héa cac protein ddc tinh nay dang dwoc quan tdm nghién clru va hira hen la cdng cu hivu hiéu tao giong cay
trong khang tuyén tring sung ré.

Trong nghién ctru nay, gene Minc14137 ma héa cho mét effector chwa rd chirc ndng dwoc tao dong tr tuyén
trung M. incognita, dwgc str dung lam di liéu dé tong hop microRNA nhan tao cé kha nang bat hoat gene nay
CAu truc microRNA sau d6 dwoc chén vao vector biéu hién va chuyén vao cay dau nanh DT22 bang vi khuan
A. tumefaciens.

VAT LIEU VA PHUONG PHAP NGHIEN cl'U

Vat liéu nghién ctru

Tuyén tring Meloidogyne incognita (Mi) phan lap t ré cay dau nanh tréng Dak Nong, dwoc lwu gitk tai Bo mon
Cdng nghé Sinh hoc, Trwdng Dai hoc Nong Lam Thanh phd H3 Chi Minh. Giéng dau nanh BT22 dwoc cung cap tir
Trung tdm nghién clru va phat trlen Dau d6, Vien Cay lwong thwe va Cay thuc phdm. Vector pRS300 chira ath-
miR319a precursor dwoc cung cip bdi Detlef Weigel, Department of Molecular Biology, Max Planck Institute for
Developmental Biology, btre (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 bai

promoter GmUDbilll giGip biéu hién doan microRNA & cay dau nanh dwoc cung cip bdi Andrew F. Bent, University of
Wisconsin-Madison, My (Melito va ctv, 2010).
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Tao dong gene Minc14137 cua tuyén trung M. incognita

Tw théng tin bd gene cla tuyén trung M. incognita (Abad et al., 2008, https://meloidogyne.inrae.fr/), cap primer
d&c hiéu ma hda protein gene Minc14137 dwoc thiét ké cé trinh tw Mi14137-F (5'-ATG AAA GCC CTC ATT AAA
GC-3') va Mi14137-R (5- TTA TTT TCC TCC AGC ACA TC -3'). RNA tong s6 cla J2s dwogc tach chiét bdi
GeneJET RNA Purification Kit (Thermo Scientific), téng hop cDNA béng RevertAid First Strand cDNA Synthesis Kit
(Thermo Scientific). Boan trinh tw ma hoa protein dwoc khuéch dai bang ky thuat PCR vé&i Pfu polymerase. Chu
ky nhiét gdm 35 chu ky 94°C/30 giay, 50°C/30 giay, 72°C/1 phut. S&n phdm PCR dwoc tinh sach bang GenJET
Gel Extraction Kit (Thermo Scientific) va dwgc thém dudi polyAtrwdc khi chén vao vector pGEM-T Easy
(Promega). San pham ndi dwoc bién nap vao té bao E. coli TOP10 bang phwong phap sdc nhiét (Sambrook va
Russell, 2001). Cac khuan lac chira vector tai t& hop dwoc sang loc béng hé théng xanh trdng va PCR khuén lac.
Plasmid tai t hop dwoc tach chiét bang GeneJET Plasmid Miniprep Kit (Thermo Scientific) va gene tao dong
dwoc gidi trinh tw b&i cong ty First Base (Malaysia).

Tao vector mang cau tric miRNA nhan tao

Trinh tw gene Minc14137 phéan lap c6 dé twong dong den 95% véi cDNA cia tuyén tring M. Incogn/ta trén
GenBank (ID: AW441106.1), dwgc s dung dé thiét ké cac miRNA nhan tao nhd phadn mém WMD3
(http://wmd3.weigelworld.org/cgi- bin/webapp.cgi). Trinh tw amiRNA muc tiéu duoc chon dwa theo cac tiéu chi dé
xuét bdi Schwab va ctv (2006). Cong cu Oligo clia phdn mém WMD3 duoc stir dung dé thiét ké cac primer thay
thé doan microRNA cla precursor ath-mi319a béi doan miRNA 21 nu méi nhe ky thuat PCR overlapping. Céu
trac amiRNA sau d6 dwoc nhan doéng bdi vector pJET1.2/blunt (Thermo Scentific) va giai trinh tw nham dam bao
tinh chinh xac trwéc khi gan vao vector b|eu hién. Boan miR319a trong vector pSM103 (Melito va ctv, 2010)
dwoc thay thé béng doan trinh ty amiRNA tong hop. Vector pSM103 va doan amiRNA dwoc cat bang enzyme
BamHI va Pstl (Thermo Scientific) va ndi v&i nhau nho enzyme T4 DNA ligase (Thermo Scientific) dé tao vector
tai t6 hop. Vector tai td hop pSM103 -amiRNA dworc tao dong trong t& bao E. coli TOP10, sau d6 bién nap vao vi
khuén A. tumefaciens LBA4404 dé chuyén cAu tric amiRNA vao cay cha.

Tao cay dau nanh chuyén gene

Hat dau nanh duwoc khi tring theo quy trinh cGa Tran Thi Cuc Hoa (2008). Chuan bi mau I& mam dau nanh
theo quy trinh ctda Phan Lé Tw va ddéng tac gia (2018). La mam dau nanh 7 ngay tudi dwoc gitr lai phan tru ha
diép cach nbt la mam khoang 3 - 5 mm, ddng thdi ding dao tao 3 - 4 vét thwong tai mét trong vi tri tru ha dlep
tiép giap 14 madm. Ching A. tumefaciens LBA4404 mang vector pSM103-amiRNA dwgc tang sinh trong moi
trwong YEP chira 50 mg/L kanamycin & 28°C dén khi ODsoo dat 1 0-12, Tién hanh thu sinh khéi vi khuan va
pha Ioang trong moi trwdong IM Iong thanh dang huyen phu. Mau not la mam duwoc ngam V&I d|ch huyén phu vi
khuén trong 30 phut, tham kho va dat up l1én méi trwong CCM (dong nudi cay mau va vi khuan trong 4 hoac 6
ngay) & 25°C, trong didu kién anh sang mo. Dé loai bo vi khudn trén mau da lay nhiém, rira mau bang moi
tru’o’ng tao chdi bd ) sung khang sinh cefotaxime 100 mg/L vancomycm 50 mg/L, timentin 50 mg/L. Thoi gian rira
mau 2 - 3 phut. Mau sau rira dwoc cay nghleng moét goéc 45° trén moi trwdng thanh loc cé chira cefotaxime 100
mg/L, timentin 50 mg/L. Sau 14 ngay trén méi trwong thanh loc, mau duwgc chuyén sang moi tredng tao chdi cé
bo sung hygromycm 5 mg/L. Sau 28 ngay, tiép tuc chuyen mau sang mdi treéng bé sung hygromycm 10 mg/L
Chéi gia dinh chuyén gene dwoc tach chiét DNA bang GenJET Plant DNA Purification Kit, do OD xac dinh ndng
do va do tinh sach, thyc hién phan rng PCR st dung cap primer Hptl]-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 co trén
cAu tric plasmid.

Kiém tra s6 ban sao va mirc dd biéu hién ctia gene chuyén

Klem tra sw hién dién cla gene hptll & cay gia dinh chuyén gene bang ky thuat PCR. Sé ban sao ctia microRNA
chuyén vao cay dau nanh dwoc xac dinh bang ky thuat real-time PCR theo hwéng dan cla SensiFAST SYBR No
Rox Kit (Thermo Scientific) nhd sw hién dién cia doan gene hptll (KT985053) v&i gene tham chiéu 13 actin
(Libault et al., 2008). Sé ban sao ctia gene hptll dwgc wée tinh bang ty 1& gene muc tiéu (hptll) /gene tham chiéu
actin theo cong thire XO/RO = 10°[(Ct, X - IX)/SX] - [(Ct, R - IR)/SR] (Weng etal. 2004) trong d6 Ct,X va Ct,R 1a
gia tri Ct cla gene hptll va actin; IX va SX la mtercegt va do dbc cua duong chuan (standard curve) cla gene
muc tiéu; IR va SR la mtercept va dod déc dwong chuan cla gene tham chiéu. Puwéng chuan cua gen tiéu (hptll
mRNA trén plasmid) va actin ctia DNA b6 gen dwoc thiét 1ap twong (rng theo phwong phap ciia Sambrook va
Russell, 2001. Kich thwéc plasmid sr dung trong nghién ciru nay la 12.917~bp, va bo gen dau nanh la 1.150 Mb
(Schmutz et al., 2010). Cac cay dau nanh chuyen gene duwgc cadm ung tao ré va tao cay con hoan chinh. Cay con
duwoc thudn dwong trong nha lwéi. Hat cda cay TO dwoc thu nhan va gieo dé thu cay T1. Cay chuyen gene T
dwoc xac dinh bang sw hién dién cta gene hptll. M&rc d6 bidu hién cua amiRNA dugc xac dinh béng phan trng
realtime-PCR st dung 3 ng cDNA v&i gene tham chiéu actin. S& dung déi chirng 1a cay dau nanh DT22 khéng
chuyén gene.

Panh gia tinh khang ctia cay dau nanh chuyén gene véi tuyén triing

Khi cdy dau nanh T1 dwoc 15 ngay tuol tién hanh lay nhiém voi 1000 J2. Sau 30 ngay Iay nhiém, ghi nhan cac
chi tiéu nhw khéi Iuong twoi bo ré, sb nét swng, sb trirng va J2 tuyen trang. T& d6 danh gia khéd nang khang cla
tuyen trung cla cac cay chuyén gene. Sé liéu dwoc tinh toan bang phAn mém Microsoft Excel 2016 va xor Iy
thong ké bang XLSTAT 2016. Boc két qué dwa vao bang ANOVA, bang trung binh va so sanh khac blet gilra cac
nghiém thirc bang phuwong phap LSD (néu co) Céc sb lieu dwoc chuyén déi dam bao phan phéi chuén trudc khi
phan tich théng ké.
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KET QUA VA THAO LUAN
Tao dong gene Minc14137

Tir cDNA tbng sb clia dong tuyén tring phan lap d& khuéch dai dwoc san pham cé kich thuwéc khoang 400 bp
twong ng voi kich thwdc gene muc tiéu (435 bp). Trinh tw doan gene khuéch dai dwoc hiéu chinh va so sanh véi
trinh tw gene Minc14137 trong di* liéu bd gene cla Meloidogyne incognita (Abad va ctv, 2008;
https://www8.inra.fr/meloidogyne_incognita) va NCBI (ID: JK297517.1) cho két qua twong ddng 97%. Trinh ty doan
gene Minc14137 dwoc dang ky GenBank (MH315946.1) va st dung lam khuén dé thiét ké cac miRNA nhan tao.

Tdng hop vector mang miRNA nhan tao

Trong nghién clru nay, microRNA nhan tao dwoc chon ky hiéu la amiR14137, co trinh tw (5'-UAA CUA UAA
UCUA GGG CAC GU-3). C4u truc precursor mang amiR14137 dwoc tdng hop va tao dong trong té bao E. coli
TOP10. Plasmid tai t& hgp cla 3 dong vi khudn ngau nhién dwoc tach chiét va giai trinh tw. K&t qua sau
hiéu dinh cho thAy cAu tric amiR14137 trinh tw ddng vé&i duw tinh.

(a) g 5 M_" -

pSM103

«amiR14137

Hinh 1. Két qua cat vector pSM103 (a) va pJET1.2-amiR14137 (b)
(M): DNA marker 1 kb (Bioline); (1): Plasmid; (2): Cat bang BamH| va Pstl.

Vector pSM103 sau khi cat tao hai doan cé kich thwéc 1an lwot 1a 412 bp va 12 kb; plasmid pJET1.2/blunt-
amiR14137 cho mét doan 428 bp va mot doan 2974 bp. Trén thuc té, két qua dién di san phadm cét vector
pSM103 cho mét bang cé kich thwéc Idn hon 10 kb va mét bang twong dwong 400 bp, plasmid pJET1.2/blunt-
amiR14137 cho mét béng gan 3 kb va mét bang hon 400 bp (Hinh 1). Vector pSM103 mé& vong va doan
amiR14137 dwoc thu héi tir gel agarose bing GeneJET Gel Extraction Kit (Thermo Scientific). Sau d6 san pham
dwoc ndi véi nhau béng enzyme T4 DNA ligase va bién nap vao té bao E. coli TOP10. Két qua da tao dong thanh
cong amiRNA va cAu tric nay dwoc thu nhan, bién nap vao vi khudn A. tumefaciens LBA4404 va ap dung tao cay dau
nanh chuyén gene.

Tao cay dau nanh chuyén gene

Méu trén moi truéng ddng nudi cdy CCM cam (ng phinh to, mép la cong 1én khéi mat tiép xGc v&i moi truwdng,
choi tai sinh trén méi trwéng TSTL cao tir 1 - 2 cm, choi c6 mau xanh nhat tir 1 - 2 choi (Hinh 2).

Hinh 2. Hinh thai mau dau nanh va chéi tai sinh trén cac mai trwong
a) dong nubi cay; b) tai sinh choi; c) 5 mg/L hygromycin; d) 10 mg/L hygromycin
Khi lay nhiém vé&i A. tumefaciens, ti 1& mau cdm (ng tao chdi cao hon khi khéng lay nhiém (khoang 5,8 - 14,1%).
Ti 16 mAu tai sinh chdi & thoi gian ddng nudi ciy 6 ngay cao hon so véi 4 ngay nudi cdy. Mau ddng nuéi cly 4
ngay c6 ti 1& mau cam &ng tir 58% dén 70%, ti 1& mau tao chdi sau 14 ngay Ian lwot 1a 20% va 21%. Déi véi mau
ddng nudi cdy 6 ngay, ti |é mau cam (ng dat tlr 80% dén 84%, ti Ié mau tao chdi sau 14 ngay dat tir 30% dén
39% (Bang 1). Vi vay trong nghién ctru nay, thdi gian ddng nudi cdy 6 ngay phi hop cho gidng dau nanh BT22.
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Bang 1. Két qua chon loc chéi gia dinh chuyén gene dau nanh

Thaiaian Dot Miu Sé maucam irng  S6 miu tao chdi S6 chéi/mau
g N (%) sau 14 ngay (%) sau 14 ngay
1 bC 54,7 15,0 1,25+£0,35
4 ngay LN 70,0 20,8 1,27 £ 0,33
2 bC 50,0 15,0 1,25+0,35
LN 58,0 21,6 1,24 £ 0,26
1 bC 74,7 25,0 1,17 £ 0,23
. LN 80,7 39,1 1,39 £ 0,25
6 ngay
2 bC 64,7 20,0 1,34 £ 0,47
LN 84,0 30,0 1,26 £ 0,25
Bang 2. Ti Ié mau séng trén mai trwong chira hygromycin
Ti 1é mau séng (%)
Dot + 5 mg/L hygromycin + 10 mg/L hygromycin
28 ngay 28 ngay
1 96,0 (24/25) 8,0 (2/25)
2 89,3 (25/28) 9,3 (3/28)

Trong nghién clru nay, chéi gid dinh chuyén gene duwgc chon loc trén méi trwdng bd sung 10 mg/L
hygromycin twong dbng véi nghién cru ctia (Phan Lé Tw va ctv, 2018). Cac chdi gid dinh chuyén gene khi
chuyén I&n méi trwdng chiva 5 mg/L hygromycin van phat trién véi ti 1é mau sbng trén 90% (bang 2), tuy nhién
mét phan la mam bi vang, xuét hién cac dém den trén Ia mam va chdi phat sinh, tru mam bj hoa nau. Sau 28
ngay, chuy&n mau chdi Ién méi trwéng chon loc chira 10 ‘mg/L hygromycin hau hét chdi nhanh bi trc ché sinh
truo’ng, vang la va chét (Hinh 3). Sau 14 ngay, con 8% mau chdi con sbng. MAu chdi dau nanh con séng duoc
kiém tra bang PCR va chuyén sang méi truéng vuon choi.

Hinh 3. Chdi dau nanh trén méi trwong bd sung 10 mg/L hygromycin sau 14 ngay
a) bot 1; b) bot 2

DNA téng sb tr 14 5 cay dau nanh gia dinh chuyén gene dwoc tach chiét dé xac dinh thé chuyén gene théng qua sw
hién dién cGa gene hptll. Két qua cho thay 5 chdi gid dinh chuyén gene xuét hién bang cé kich thwéc khodng
500 bp, twong trng véi kich thuwéc gene hptll 1a 508 bp (Hinh 4). Do d6, c¢é thé khang dinh buwéc diu thu nhan dwoc
chdi chuyén gene TO.

Hinh 4. Két qua PCR gene golgin 84 (trén) va hptll (dwéi) céc,chai gia dinh chuyén gene
(M): Thang DNA chuan 100 bp (Bioline); (1, 2, 3, 4, 5) choi dau nanh gia dinh chuyén gene. Hinh trén: (P): Dau nanh khéng lay
nhiém; (N): D6i chtieng dm; Hinh dwdi: (P): Plasmid pSM103; (N): Ddu nanh khéng lay nhiem.
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Sé copy chén vao bo gene cay dau nanh TO dugc xac dinh bang ky thuat real-time PCR. Ti sb gene hptll /gene
tham chiéu clia cay chuy&n gene so v&i déi chirng dao ddng tr 0,79 - 1,58 cho thay sb ban hpt/l 14 1 hodc 2
(Bang 3).

Bang 3. S6 copy gene hptll trong cay dau nanh T0

Mau dau nanh  Ctactin Ct hptll Ti s6 hptll/actin  S6 copy hptil

bT22-1 23,79 2417 1,52 2
bT22-2 23,56 24,08 1,38 1
bT22-3 23,22 24,54 0,79 1
bT22-4 23,69 24,01 1,58 2
bT22-5 23,41 24,56 0,89 1

Céc chdi dwoc tiép tuc nudi tao ré hoan chinh va thudn héa nhdm thu nhan dwoc cay T1 cho cac phan tich tiép
theo (Hinh 5).

. Hinh 5. Tao cay dau nanh chuyén gene .
(a) Chéi ddu nanh trén mai trucong cdm (eng viron chéi; (b) Chéi dau nanh tao ré; (c) Cay ddu nanh TO trong trong nha Iudi.

Xac dinh cay chuyén gene thé hé t1

Céc cay dau nanh chuyén gene TO mang gene chuyen & dang di hop t&r. Dé kiém tra tinh khang cla cay T1 déi voi
tuyen tring can xac dinh sw hién dién va mdc d6 biéu hién cia gene chuyén. Hat clia cac cay chuyén gene TO
gibng BT22 duoc gieo trong nha lwdi va cay chuydn gene T1 dwoc xac dinh théong qua sw hién dién cta gene
chuyén hptll. Két qué phan tich PCR cho thdy c6 3 cay chuyén gene T1 1a DT22-2-2, DT22-3-1; DT22-5-1 (Hinh 6).

_Hinh 6. Két qua dién di PCR gene hptll & cac cay thé hé T1
(M): Thang DNA chuén 100 bp (Bioline); (P): Doi ching duong; (N): Doi chiing éam; (1, 2, 3, 4, 5): BT22-2-1,
DT22-2-2, DT22-3-1; DT22-3-2; DT22-5-1.

Xac dinh sw biéu hién cia amiRNA trong cay dau nanh T1

cDNA téng s6 ba cay DT22-2-2, DT22-3-1; BT22-5-1 dugc tong hop dé xac dinh mirc dd biéu hién cia miRNA &
cay dau nanh. Primer cla gene actin dau nanh (GmAct) dwoc st dung nhw ddi chirng kiém tra chat lwong cla
cDNA (Hinh 7).

400 bp

400 bp

; R 400 bp
Hinh 7. Ket qua dién di san pham RT-PCT gene actin dau nanh

(M): Thang DNA chuén 100 bp; (P): Pdi chimg duong; (N): .. . L
dél cht}’ng ém; (D2; D3, D5) DT22—2—2, DT22-3-7, PT22-5-1. Hinh 8. Két qua semi RT-PCT doan amiR-16281 & cac cayT1
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Mtrc d6 biéu hién twong ddi cia amiR-16281.1 dwoc phan tich béi phan ng semi RT-PCR véi 25; 30; 35 chu ky.
Két qua cho thay sw bidu hién ctia amiRNA & ba cay chuyén gene T1 twong dwong nhau théng qua cwéng do
phat sang clia san phdm PCR khi chup dwéi tia UV (Hinh 8). Mtrc do biéu hién cia microRNA con dwoc xac dinh
bang k¥ thuat gPCR. Két qua cho thay 3 cay dau nanh chuyén gene déu cé sw bidu hién ctia microRNA voi mirc do cao
gép tir 3 — 6 1an cay khdng chuyén gene, thp nhét & cay DT22-3-1 (Bang 4).

Bang 4. Mirc do biéu hién ctia miRNA & ba cay dau nanh chuyén gene

Cay daunanh Ctactin CtmiRNA Ting so véi cay khéng chuyén gene

bT22-2-2 23,09 26,89 6,84
bT22-3-1 23,49 32,54 3,21
bT22-5-1 23.28 28,08 5,97

Mtrc dd khang tuyén trung clia cac cay dau nanh chuyén gene

Sau 30 ngay lay nhiém véi 1000 J2, sb lieu vé khéi Iuo’ng ré twoi va sb nét swng hinh thanh, s con cai, sé ti tring,
trirng va tuyén triing J2 dwoc ghi nhan. O cay chuyén gene, cac chi tiéu ghi nhan gidm tlr 45 — 50% so véi dbi chirng
(Bang 5).

Bang 5. Mirc dd khang tuyén tring Mi ctia cac cay dau nanh chuyén gene

N $6 nét S con $6 tui S6J211g S6J2/50 g Giam
Cay % s x . x 4 A Rf ()
swng/1 g ré caill gré trieng/1 g ré re dat (%)
bT22 53,3 25,1 21,5 71 46,6 2,89 -
bT22-2-2 371 14,2 71 44 23,1 1,43 50,5
bT22-3-1 37,4 10,3 2,8 11,3 25,0 1,60 44,6
bT22-5-1 39,5 21,3 11,3 8,0 22,8 1,47 49,1

Cay dau nanh chuyén gene sinh triréng binh thuong so véi cdy dbi chirng khéng chuyén gene, cac nét swng tao
ra trén ré it hon so véi cay doi chieng (Hinh 9).
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Hinh 9. Ré dau nanh chuyén gene sau 30 ngay lay nhiém tuyén triing

Két qua da xac dinh dugc ca ba cay dau nanh chuyén gene cb kha nang khang déi véi tuyén tring Meloidogyne
incognita, chirng minh vai trd quan trong cta effector tham gia trong qua trinh ky sinh cua tuyen trung va hiéu qua
ctua phwong phap RNA can thiép (rng dung trong chon tao giong cay trong khang véi tac nhan sinh hoc
gay bénh.

KET LUAN VA BE NGHI

Dwa vao trinh tw gene Minc14137, cAu tric amiRNA cé kha nang bat hoat sy bidu hién cta gene nay da duvoc
tbng hop va bién nap thanh céng vao vi khuan A. tumefaciens LBA4404 dé tao cay dau nanh bién déi gene. Thoi
gian dong nudi cay 6 ngay giup tang s6 mau tao chdi sau lay nhiém va hiéu qua chuyén nap gene so véi thoi
gian ddng nuoéi cay 4 ngay. Can tiép tuc cai tién quy trinh chuyén gene va tao cdy dau nanh, sau dé thyc hién
khao sat thuc té véi tuyén tring M. incognita nhdm lam sang td vai tro cla effector MINC14137.

Loi cam on: Nghién ciru duwoc hé tro kinh phi tir S6 Khoa hoc va Céng nghé Thanh phé Ho Chi Minh.
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TRANSFORMATION AN ARTIFICIAL microRNA TO SOYBEAN
(Glycine max (L.) Merr.) REDUCING THE PARASITE OF
Meloidogyne incognita

Nguyen Vu Phong, Ha Thi Truc Mai, Dang Le Tram, Nguyen The Phuong, Nguyen Thi Ngoc Loan
Department of Biotechnology, Nong Lam University - Ho Chi Minh City

SUMMARY

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 to help reduce the
damage caused by nematodes. Gene Mincl4137 encodes an effector unknown function that is cloned from
the Meloidogyne incognita. Artificial microRNAs capable of inactivating gene Minc14137 were synthetized and
inserted into expression vector in soybean. This structure was transformed into the soybean cotyledon node
mediated by Agrobacterium tumefaciens and regenerating transgenic plants. Copy number and the expression
level of miRNA in TO transgenic plants were determined by qPCR technique. In T1 transgenic soybean plants,
the pathogenic ability of root-knot nematode is reducing by 44-50% compared to the control plants. Results
show that effector MINC14137 could play an important role in the parasitism of Meloidogyne incognita.

Keywords: Agrobacterium tumefaciens, htpll, cotyledonary node, microRNA, reproductive factor (Rf).

" Author for correspondence: Email: nvphong@hcmuaf.edu.vn
41



