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TOM TAT

O nhitng quéc gia cé didu kién khi hau néng 4m, chdng han nhw Viét Nam, bénh dao én do ndm Magnaporthe
grisea gay thiét hai dac biét nghiém trong trén lta. Gen MPGL lién quan t&i qua trinh hinh thanh voi ap, qua trinh
phat trién triéu chirng bénh va hinh thanh bao t&. Do vay viéc &rc ché biéu hién cla gen nay co thé khién ndm khéng
gay duoc bénh trén Ita. Nghién cvu da tién hanh nhan dong mét doan mang théng tin ma héa clia gen MPG1trén 4
mau ndm dao 6n tai Viét Nam va két qua giai trinh tw cho thdy doan gen MPG1 c6 tinh ddng nhéat dat 99,3-100% trén
cac mau ndm nghién ctru ciing nhw mau déi chirng (Guy-11, ma sb trén genbank: L20685.2). 2 trinh tw miRNA nhan
tao dwoc thiét k& st dung khung miRNA-319a cla Arabidopsis thaliana nhdm (¢ ché dac hiéu gen MPG1 & ndm
dao &n. Cac miRNA nhan tao nay da dwoc cai vao vector biéu hién & thuwe vat pPS1 dé tao ciu tric chuyén gen vao
cay lta théng qua vi khuan Agrobacterium tumefaciens. Két qua chuyén ciu tric pre-amiR-P1 vao gidng lta JO2 da
thu dwoc 18 dong lia chuyén gen, cac dong lua chuyén gen nay thich nghi va séng sét trong diéu kién nha luai.

T khéa: Gen MPG1, ltia chuy&n gen, miRNA, ndm dao 6n (Magnaporthe grisea).

Construction of Vector Containing Artificial miRNA to Specifically
Inhibit MPG1 Gene Expression in Magnaporthe grisea Causing Rice Blast

ABSTRACT

In hot and humid climate countries, such as Vietnam, Magnaporthe grisea causes serious damage to rice.
MPG1, a pathogenicity gene of Magnaporthe grisea is related to the process of aspersorium formation, symptom
development and sporulation. Therefore, inhibition of MPG1 gene expression probably results in reduced or loss of
pathogenicity of Magnaporthe grisea. A coding fragment of MPG1 gene of 4 rice blast fungus isolates was cloned
and the sequencing results showed that the values of gene identity ranged from 99.3-100% among isolates in
comparison with the control strain (Guy-11, ID genbank: L20685.2). Two artificial miRNAs were designed using
natural Arabidopsis thaliana miRNA-319a backbone to specifically inhibit MPG1 gene expression. These artificial
miRNAs were ligated into plant expression pPS1 vector to create gene construct for transferring into rice plant via
Agrobacterium tumefaciens. 18 lines of transgenic rice variety J02 were identified to carry pre-amiR-P1 and these
lines showed adaptation and survival under the greenhouse condition.

Keywords: MPG1 gene, miRNA, Magnaporthe grisea, transgenic rice.

L DATV A/N Di thuén lgi chAo bénh dflo on phat tri?ﬂn, dé(z biét }é
: trong vu déng - xudn. Trong nhiing ndm gan
Bénh dao o6n lda gady ra bdéi nam day, bénh dao 6n lién tuc gy hai nghiém trong

Magnaporthe grisea, mdi nam lam thé giéi mat  trén ca hai mién Nam va Béc. Trong chién lugc

mét lugng lda gao da dé nudi séng 60 triéu phong chéng bénh dao 6n, viéc tim ra cac gen

ngudi (Scardaci et al., 2003). Viét Nam véi dic khang nhim tao ra cac giéng lda mang gen
diém khi hau néng 4m, mua nhiéu la diéu kién  khang van dugc coi 1a phuong phap c6 hiéu qua
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va bén viing. V6i huéng ti€p cian nay, khodng
hon 30 gen khang bénh dao 6n da dugec phat
hién (Jia et al., 2000; Orbach et al., 2000;
Tabien et al., 2000; Liu et al., 2003; Huang et
al., 2008; Ramkumar et al., 2010), tao cd ¢ cho
viée chon tao gidhg mang gen khang bénh. O
Viét Nam, do dic diém gy hai ctia bénh dao 6n,
cic nghién citu trong phong chéng bénh dao 6n
cling nhan dugde nhiéu su quan tdm cta cac nha
khoa hoc. Trong d6, viéc danh gia da dang
ngudn gen khang va tao ra cic giéng ldia mang
gen khang bénh dao 6n nhan dugc sy quan tam
hon ca (Nguyén Manh Cudng va cs., 2004; Lé
C4m Loan va cs., 2006; Nguyén Hoang Loc va
cs., 2008; Phan Huiu Tén, 2004). Tuy nhién,
chiing ndm dao 6n rat da dang va dé phat sinh
chtuing méi, trong khi d6, mbi gen khang chi c6 kha
nang chong duge mot s6 chiing nhat dinh, béi vay
cac nha khoa hoc luén phai nd lyc tim ra gen
khang méi dé chong lai cac chiing méi phat sinh.
RNAi néi chung hay miRNA néi riéng la
cong cu dé diéu hoa su bidu hién cac gen don
hodc ciac nhém gen khic nhau trén co s6 cac
trinh tu dic hiéu. RNAi c6 thé st dung dé “lam
cAm” su biéu hién ctia bat ky gen ndo. Nam
2003, Kadotani et al. (2003) d4 mé ta hién tugng
cam gen § ndm M. grisea giy bénh dao 6n khi
né6 duge chuyén c&u tric RNAI. Viéc chuyén truc
ti&p cau tric RNAi vao t& bao ndm gay ra hién
tugng “cAm gen” rat c6 y nghia trong cic nghién
ctiu thuc hién trong phong thi nghiém, ching
han nhu nghién cttu hoat ddng ctia RNAIi trong
t& bao ndm, nhung dudng huéng nay khé khin
cho viéc 4p dung RNAIi trong chién luge phong
chong bénh 6 cay trong. Trude van dé nay, mot
s0 tac gid da tién hanh chuyén cac cdu tric
RNAIi d&c hiéu cho cac gen gay bénh ctia ndm
vdo cidy dé tao nén cAy chuyén gen c6 tinh
khang déi v6i ndm gay bénh. Trong truong hgp
nay, cic RNA nhé (small RNAs) § bén ngoai
thanh t& bao cta ndm ciing c6 thé dugc t& bao
nidm hép thu va gay ra tc ché su biéu hién caa
gen muc tiéu d ndm giy bénh, két qua nay da
duge kiém chiing bing cac thi nghiém in vitro
(Van de Craen et al., 2006) ciing nhu in vivo
(Roberts et al., 2008). Viéc tao caAy lia chuyén
gen khang bénh dao 6n ciing d& dudc tiép can
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theo hudéng nay bdi Valent et al., 2006; Van De
Craen et al., 2010 va cho két qua bude dau rat
kha quan. Nhiing két qua trén cho thay c6 thé
tng dung céng nghé RNAi dé tao ra giong lua
chéng bénh dao 6n bing cach tc ché truc tiép
cac gen quan trong lién quan téi kha néng gay
bénh ciia ndm. Viéc st dung trinh tu bao thu
cta ndm M. grisea dé thiét k& vector RNAI ¢6
kha ning tao ra duge giong lda chuyén gen c6
tinh khang phd rong hon déi v6i cac ching
nam M. grisea hodc tham chi 1a céac loai ndm
thudc chi Magnaporthe khac nhau.

Gen MPGI (c6 ma s6 trén genbank:
L20685.2) 1a mot gen lién quan t6i tinh gay
bénh dugdc biéu hién trong sudt qué trinh hinh
thanh voi ap, qua trinh phat trién triéu ching
bénh va hinh thanh bao ti. Gen MPGI ma héa
cho moét protein nhd thudc ho hydrophobins
dugc tiét ra ngoai mang té bao cua bao tu.
Protein MPG1 r4t cAn thiét cho viéc phat trién
c4u trac lay nhiém, tham gia tuong tac véi cac
thanh phan ki nuéc trén bé mait la lia va hoat
dong nhu mot thu thé dé kich thich su hinh
thanh voi ap (Talbot et al., 1996). Nhu vay,
MPG1 déng vai tro quan trong trong sy hinh
thanh va phat trién bénh dao 6n ¢ lua. Viéc tc
ché su biéu hién cia MPGI c6 thé khién nidm
dao 6n khong gay dudc bénh. Nghién ctu dudge
thuc hién nhim thiét k€ miRNA nhan tao tc
ché dic hiéu gen MPG1 cia M.grisea va chuyén
ciu tric miRNA nhan tao nay vao lda nhim
phuc vu chién luge phat trién giong lda c6 kha
ning khang dudc cdc chung ndm dao 6n khac
nhau & Viét Nam.

2. VAT LIEU VA PHUONG PHAP
2.1. Vat lidu

Boén miu ndm dao 6n phan lap (ki hiéu: 15,
54, 67, 70) dugc cung cdp bdi Nguyén Vin Vién,
bo mén Bénh cdy — Nong duge, khoa Nong hoc,
trudng Dai hoc Nong nghiép Ha No6i. Mau s6 15
dugc phan lap tir gidng lia nép & Ninh Giang,
Hai Duong; mau s6 54 dudc phan lap ti gidng
lia Khang Dan 6 Nam Truc, Nam Pinh; miu s6
67 dudc phan lap tu gidng lda Q5 6 Nam Phong,
Nam Dinh; miu s6 70 dugc phan lap ti gidng
lda C70 6 Hitu Liing, Lang Son.
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Cac plasmid: pJET1.2/blunt, pRS300, pPS1.
Vi khuin: Escherichia coli TOP10,
Agrobacterium tumefaciens LBA4404. Hat laa
Oryza sativa Japonica giéng J02 (Vién nghién
ctiu phat trién cay trong, Truong Dai hoc Néong
nghiép Ha Néi). Théng tin trinh ty gen MPG1
trén ngan hang gen thé giéi, ma s& L20685.2.

2.2. Phuong phap
2.2.1. Nhan dong gen

DNA téng s6 cla caAc mau ndm dao 6n phan
lap dudc tach chiét theo quy trinh cua Talbot et
al. (1993). M6t doan mang thong tin ma hoéa gen
MPG1 dugc khuéch dai bing PCR trén 4 mau
dao 6n. Phan tng dugc thuc hién véi thé tich
50ul véi thanh phan phan tng la 50ng DNA,
0,2uM moi xudi va méi ngude dac hiéu, 0,2mM
mbi loai ANTP, 2mM MgSO,, Pfu buffer va
1,26U Pfu DNA (EP0502,
Fermentas), v6i chu ki nhiét: giai doan bién tinh
ban dau 95°C trong 3 phit, 94°C trong 45 gidy,
55°C trong 45 gidy, 72°C trong 2 phut (35 chu
ky), chu ki két thic biang 72°C trong 7 phit, san
phdm duge giit & 4°C trong may PCR
(Mastercycler proS - Eppendorf). Cap moi st
dung @ nhan doan gen nay la MPG1 R:5-
CTGCTCGCCGGAGCAGCACG-3 va MPG1
F:5- TCCCAAATGCTCACCATAGC-3 (Irie et
al., 2003). Cac san phdm doan gen muc tiéu
duge khuéch dai bang PCR dudc nhan dong
trong vi khudn E.coli TOP10 su dung vector
nhan dong pJET1,2/blunt. Cac buéec nhan dong
trong vi khudn dugc thuc hién theo quy trinh
cta kit CloneJET PCR Cloning (K1231, hing
Fermentas). Cac doan gen sau khi chuyén vao
vector nhan dong duge giai trinh tu nhim chon
loc dudce cac vector c6 mang doan gen muc tiéu
khoéng bi dot bién trong qua trinh lam PCR st
dung moi pJET1.2 forward sequencing primer

polymerase

5CGACTCACTATAGGGAGAGCGGC 3 hodic
pJET1.2 forward sequencing primer
5AAGAACATCGATTTTCCATGGCAG 3

(Macrogen Inc., Han Quéc).

2.2.2. Thiét ké va nhan dong miRNA nhan tao

Théng tin ctia cac trinh ty ctia cic doan gen
muc tiéu duge st dung dé thiét k&€ miRNA nhan

tao st dung cong cu Designer trén phin mém truc
tuyén WMD3  (http:/wmd3.weigelworld.org/cgi-
bin/webapp.cgi). Tt danh sach cac miRNA nhén
tao ing vién dudc dua ra béi WMDS3, lua chon
miRNA nhén tao thich hgp theo cac tiéu chi
dugc dua ra bdi Schwarz et al. (2003), Schwab et
al. (2005); Warthmann et al. (2008). Néng lugng
lién két gifia trinh tu miRNA nhan tao Ging vién
v6i soi mRNA muc tiéu dude tinh toan st dung
phin mém RNAup trong bd cong cu Vienna
RNA package phién ban 2.0.0
(http://rna.tbi.univie.ac.at/cgi-bin/RNAup.cgi).
Trinh ty miRNA nhén tao va doan mRNA c¢6
kich thuéc khoang 80bp c6 chita trinh tu bit cip
b6 sung v6i miRNA nhén tao duge dua vao phan
mém RNAup dé tinh toan nang lugng bit cip tu
do hiéu qua bing tdng clia ning lugng thu duge
do su bét cip cta miRNA nhéan tao v6i mRNA
(AG;,, ), nang lugng cin thiét dé pha vd cdu tric
bac 2 cia miRNA nhén tao (AG,, ) va ning
lugng can thiét dé mdé vi tri bt cap trén
mRNA(AG, ). Sau khi lya chon duge miRNA
nhén tao phu hgp, trinh tu miRNA nhén tao
duge dua vao coéng cu Oligo trén WMD3 dé thiét
ké mdi nhan dong miRNA nhan tao st dung
khung vector pRS300 mang ath-mi319a
precursor cua Arabidopsis thaliana. V6i mbi
trinh tu miRNA nhan tao, WMD3 sé dua ra 4
trinh tu oligonucleotide (tit I dén IV), cac trinh
tu nay duge st dung dé dua nhan dong miRNA
nhéan tao bang cach vao thay thé trinh tu ath-
mi319a ndi sinh trong khung bang trinh tu
miRNA nhan tao. Plasmid pRS300 chiia trinh
tu ath-mi319a precursor dugc st dung lam
khuén cho cac phan ting PCR dé nhan dong pre-
miRNA theo chién luge duge md ta bdi Schwab
(2006).

2.2.3. Thiét ké& vector biéu hién & thuc vat
mang cau triic miRNA nhan tao

Vector pPSI va doan trinh ty mang pre-
miRNA ciung duge xt 1y bdng enzyme giéi han
Xhol (FD0694, Fermentas) va Xbal (FD0684,
Fermentas). Vector pPSI va doan trinh tu mang
pre-miRNA nhan tao di dudec x4 1y bang
enzyme giéi han dugde ghép néi véi nhau dé tao
vector tai t6 hgp st dung enzyme T4 DNA ligase
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(EL0014, Fermentas). Plasmid tai t8 hop dudgc
ki hiéu 1& pPSI-pre-amiR dudc bién nap vao té&
bao kha bién E.coli ching TOP10 theo phuong
phap sbéc nhiét (Seidman et al., 1997). Dich vi
khuén bién nap dugc nudi cidy trén méi trudng
chon loc (LB+ 50 mg/l kanamycin + 150 mg/l
rifampicin + 50 mg/l streptomycin). Két qua
bién nap dugc kiém tra bang PCR khuén lac, st
dung cdp moéi dic hiéu oligo ITI va mdi ngudgc 14 moi
trén plasmid c6 trinh ty: pPS1-3417-3440-R: 5-
AGGTACGTGGAGTGTCTTAGGTGA- 3. Trinh tu
pre-miRNA nhéin tao sau khi cai vao vector
pPSI duge khing dinh bang phuong phap giai
trinh tu (Macrogen Inc., Han Qudc) st dung méi
pPS1-3417-3440-R o trinh tu I 5-
AGGTACGTGGAGTGTCTTAGGTGA- 3. Cac pPSI-
pre-amiR sau khi duge khdng dinh vé trinh tu
duge bién nap vao vi khudn Agrobacterium
tumefaciens LBA4404 dé chuyén miRNA nhén
tao vao cay lua.

2.2.4. Chuyén miRNA nhén tao vao cay lia

Giong lia JO2 (japonica) dude tién hanh
chuyén gen theo quy trinh cia Rahman et al.,
2011; Ozawa, 2008 cai bién, dugc chon loc trén
mbi trudng c6 bé sung khang sinh kanamyecin.
Cac cay tai sinh duge tién hanh kiém tra su c6
mit ctia promoter 2x35S st dung cip mbi 35S-
F1 5-CCGACAGTGGTCCCAAAGATGGAC-3,
35S-R1 5- ATATAGAGGAAGGGTCTT
GCGAAGG-3’ va miRNA precusor st dung cép
mdi II miR-Pl-a va III miR*-Pl-s trén khudn
DNA da dugc tach chiét theo quy trinh CTAB
cai tién ciia Shahzadi et al.(2010).

3. KET QUA VA THAO LUAN
3.1. Nhan dong gen MGPI

Két qua nhan dong doan gen muc tiéu bang
PCR sti dung DNA khuén 1a DNA t6ng s6 caa
cac mAu ndm dao 6n da duge tinh sach duge thé
hién nhu trén hinh 1. Két qua cho thay san
pham dugce nhén 1én ¢6 kich thuée tuong tng véi
kich thuéc muc tiéu (409 bp). Két qua nhan
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dong trong vi khuin E.coli TOP10 st dung
vector pJET1.2/blunt ciing cho thiy da tao dudc
céc vector tai t6 hgp mang doan gen MPGI cla
04 mau ndm (Hinh 2). Cac vector nhan dong c6
mang doan gen muc tiéu sau d6 duge doc trinh
tu va trinh tu cic gen nay dudc dang ki trén
ngan hang gen thé giéi voi ma s6 KF648283,
KF648284, KF648285, KF648286. Tinh dong
nhat vé trinh tu DNA cta cac doan gen MPGI
trén cdc mau ndm dao 6n nghién ctu va doan
gen d6i chiing dudc x4c dinh bing st dung phin
mém ClustalW. K&t qua cho thay cac trinh tu
dong nhat 99,3-100% (Bang 1). Su sai khac chi
xay ra 6 ba nucleotide cudi cing diu 3’ cta cac
doan trinh tu. Nhu vay, doan gen nhén 1én cé
tinh bdo thu rat cao trén cdc mau nadm dao 6n
khac nhau va trinh tu doan gen nay c6 thé duge
st dung dé thiét k&€ miRNA nhan tao tc ché gen
MPG1 déc hiéu trén cac miu ndm khac nhau.

Ladder 15 54 70
500 bp l
400 bp - . e e 200bp
300 bp
200bp
p
100 bp .

Hinh 1. K&t qua PCR gen MPG1
trén 4 mau nim dao 6n

500bp s
200bp " - 209 bp

Hinh 2. K& qua PCR kiém tra gen MPG1
trong E. coli TOP10



Nguyén Thi Phuong Thao, Nguyén Trang Hiéu, Phan Thi Hwong, Nguyén Thi Thuy Linh

Bang 1. Tinh dong nhat trinh tuw DNA ctia doan gen MPGI trén 4 mau nim dao 6n
nghién cttu va trinh tw déi chitng sit dung phan mém ClustalW

1.20685.2 MPG1_15 MPG1_54 MPG1_67 MPG1_70
1.20685.2 ID 99,8 99,3 100 100
MPG1_15 ID 99,3 99,8 99,8
MPG1_54 ID 99,3 99,3
MPG1_67 ID 100
MPG1_70 ID

Ghi chi: ID déng nhat 100%

Bang 2. Danh sach cac miRNA nhén tao ttng vién cho gen MPG1

WMD3 Results

http://wmd3.weigelworld.org/cgi-bin/webapp.cgi?page=Designer;rm=show_results;id=21104

Targets: mpg

miRNA nhan tao

Perfect match hybridization energy (kcal/mole)

target gene Id

Hybridization energy

TACGAAACGGTGTCCGAGCAG -48,08
TGGGAGTCTAAAGAGTGGCTA -46,85
TAGACGACCTTCTCGGCACCG -50,91
TACCTTCTCGGCACCGCACTT -49,48
TGTGAGCATTTGGGACTGCTC -48,29
TTTCTCGGCACCGCACTTCTG -48,55
TATGGAGACGGAAGGACCCTC -50,67
TAGACGGAAGGACCCTCACCA -50,99
TGGAGACGGAAGGACCCTCAC -62,76
TCATGGAGACGGAAGGACCCT -51,06
TGTCGATGGGGATCTCGGCAC -52,39
TTTGTTGATGGGGATGAGCTG -45,65
TCGATGGGGATCTCGGCACCA -563,03
TGCATTTGGGACTGCTCGCCG -51,09

mpg -48,08
mpg -46,85
mpg -50,91
mpg -49,48
mpg -48,29
mpg -48,55
mpg -50,67
mpg -50,99
mpg -52,76
mpg -51,06
mpg -52,39
mpg -45,65
mpg -53,03
mpg -51,09

3.2. Thiét ké va nhan dong miRNA nhan tao
Théng tin doan gen MPGI d3a nhan dong
cla cdc miu ndm nghién ctu duge st dung dé
thiét k€ miRNA nhan tao. Phan mém thiét k&
miRNA nhan tao WMDS3 dua ra mot bang danh
sach cac miRNA nhan tao ting vién (Bang 2).
Mot trong nhiing tiéu chi quan trong gitp
miRNA nhén tao bét cip t6t véi mRNA muc tiéu
dé phitic hop RISC bam vao va phan cét soi
mRNA 12 ning lugng lién két gitia miRNA nhan
tao v6i sgi mRNA muc tiéu phai da 16n. Ning
lugng lién két nay ndm trong khoang -35 dén -40
kcalo/mol 14 thich hgp cho su bat cap va khong
nén cao qua -30 kcalo/mol. Bén canh tiéu chi

trén, cac tiéu chi khac nhu: khéng c6 16i trong vi
tri 2-12 cia miRNA nhan tao d6i véi tat ca cac
muc tiéu; vi tri s6 1 1& Uridine (U), vi tri s6 10 1a
Adenine (A) hoic Uridine (U); ¢6 1 (hoéc 2) 16i &
dau 8’ cia miRNA nhéan tao ( vi tri 18-21); vi tri
muc tiéu ndm ¢ dau 3’ cha viing ma héa va lam
cam gen dic hiéu (chi lam cAm gen muc tiéu ma
khéng lam caAm cac gen khac) cing dude xem xét
trong viéc lya chon miRNA nhéan tao thich hgp
(Schwarz et al. (2003), Schwab et al. (2005);
Warthmann et al. (2008)). Dua vao cac tiéu chi
da dé cap 6 trén, 2 trinh tu miRNA nhan tao Ging
vién dap ting tot nhat tat ca cac tiéu chi da duge
lua chon dé khao sat. Trinh tu va cac thong tin
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vé cac miRNA nhan tao lya chon dugc trinh bay
trong bang 3. Dé thuin tién cho nhiing bude
nghién ctu tiép theo, cac trinh tu miRNA nhan
tao dugc ki hiéu 1a amiR-P1 va amiR-P2.

Sau khi lya chon dugc miRNA nhén tao véi
nhiing dic diém mong muén, cac trinh tu
miRNA dugc nhan dong si dung cdc mbi
oligonucleotide dudc dua ra bdi phan mém
WMD3 (Bang 4). K&t qua nhan dong bing PCR
cho thay, da nhan dong thanh cong san phim a,

b, ¢ (chc san phdm theo quy trinh mé ta béi
Schwab (2006), v6i kich thuéc san phadm ding
nhu mong muén (kich thuéc cac san pham lan
lugt 1a 272, 172 va 299bp) (Hinh 3a, b, ¢). Cac
san phdm nay dugc st dung dé lam khuon téng
hop sén phidm d (1a precursor cia miRNA nhan
tao theo quy trinh ctia Schwab, 2006). K&t qua
dién di sdn phdm PCR cho thiy d& nhan dong
thanh cong san phdm d v6i kich thuée vach
béng tuong tng 701bp (Hinh 3d).

Bang 3. Danh sach cac trinh tw miRNA nhan tao lva chon

Nang luong lién két

N . ~ Vi tri tac
STT Trinh tL;P mlthlA nhan tao AG=AGy +AGy s +AG, % Ger.lA déng trén
trwéng thanh 5-3’ GC muc tiéu MRNA
AG AGw  AG,, AGy.
1 UGGGAGUCUAAAGAGUGGCUA -39,48 -47,79 3,25 5,06 47,6 MPG1 27-47
2 UAGACGACCUUCUCGGCACCG -36,81 -49,11 9,23 3,07 61,9 MPG1 224-244

Bang 4. K&t qua tao trinh tw mo6i nhan dong cac miRNA nhan tao bang cong cu WMD3

amiR-P1 I miR-P1-s gaTAGACGACCTTCTCGGCACCGtctctcttttgtattcc Chtra amiR-P1 xudi chiéu
Il miR-P1-a gaCGGTGCCGAGAAGGTCGTCTAtcaaagagaatcaatga Chira amiR-P1 ngwoc chigu
Il miR*-P1-s gaCGATGCCGAGAAGCTCGTCTTtcacaggtcgtgatatg Chtra d6i ban amiR-P1 xudi chiéu
IV miR*-P1-a gaAAGACGAGCTTCTCGGCATCGtctacatatatattcct Chra d6i ban amiR-P1 nguoc chiéu
amiR-P2 | miR-P2-s gaTGGGAGTCTAAAGAGTGGCTAtctctcttttgtattcc Chtra amiR-P2 xudi chiéu
Il miR-P2-a gaTAGCCACTCTTTAGACTCCCAtcaaagagaatcaatga Chira amiR-P2 nguwoc chigu
Il miR*-P2-s gaTAACCACTCTTTACACTCCCTtcacaggtcgtgatatg Chtra dbi ban amiR-P2 xudi chiéu
IVmiR*-P2-a  gaAGGGAGTGTAAAGAGTGGTTAlctacatatatattcct Chira déi ban amiR-P2 ngwoc chiéu
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ladder 1 1

ladder 1 2

Ladder 1

500bp
400bp
300bp

200bp
100bp

(a)

lad 1 2

-1

Hinh 3. K&t qua PCR t6ng hgp cac san pham (a), (b), (¢) va (d).

Ghi chu: 1: amiR-P1; 2: amiR-P2
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3.3. Thiét ké& vector RNAi mang cau trac
miRNA nhan tao

Vector pPS1 (Huang and Mason, 2004) dugc
lua chon 1a vector biéu hién ciu tric miRNA
nhan tao. Theo ly thuyét, khi xti 1y véi enzyme
plasmid pPS1 sé bi cét tao thanh hai san phdm
¢6 kich thudc tuong tng la 12400bp va 144bp,
trén ban dién di sé thé hién 2 vach bing, mot
vach tuong tng véi san phdm cé kich thudc
12400bp, vach con lai tuong tGng véi san phdm
¢6 kich thude 144bp, con san pham (d) sé bi cit
thanh 3 sdn phdm c6 kich thudc tuong tng la
114bp, 469bp va 112bp, trén ban dién di sé thé
hién 2 vach b#éng, moét vach tuong ting véi san
pham c6 kich thuéec 469bp, vach con lai tuong
tng v6i san pham c6 kich thude 112bp va 114bp.
Két qua xti Iy enzyme d6i v6i plasmid pPS1 va
san pham (d) dugce thé hién trén hinh 4a,b. Két
qua dién di san phdm cit doan (d) cho 3 vach
bing, trong dé c6 2 san phdm ding kich thudc
tinh toan (469bp va 114 hay 112bp), san phidm
con lai c¢é kich thuée khoang gan 600bp, day la
san phdm do 2 enzyme cit khong hoan toan.
San phim c6 kich thuéc mong muén 469bp cb
chita trinh tu miRNA nhan tao va déi ban
miRNA dudc goi 1a pre-miRNA nhan tao. Két
qua dién di sdn phidm xi 1y enzyme giéi han
plasmid pPS1 cho thdy mét vach biang c6 kich
thude 16n trén trén ban dién di, day 1a san phdm
muc tiéu mong muén cé kich thudec 12400bp
chiing t6 plasmid pPS1 d& dudc cit thanh céng.
San phdm 144bp c6 kich thude nhd va néng d6
thap khéng duge thé hién trén ban dién di. San
phdm muc tiéu duge thu héi lai tir gel st dung
kit GeneJET Gel Extraction (K0692,
Fermentas) dé cting cho thi nghiém ghép néi tao
thanh plasmid tai t6 hgp mang pre-miRNA
nhén tao.

Do cung duge xt ly v6i enzyme Xhol va
Xbal nén doan pre-miRNA nhéan tao c6 thé gin
vao pPSI tao nén plasmid tai t6 hgp nhd enzyme
T4 DNA ligase (EL0014, Fermentas). Plasmid
tai t6 hop dude ki hiéu 1a pPSI-pre-amiR. pPSI-
pre-amiR sau dé dudc bién nap vao t& bao kha
bién E.coli ching TOP10. Véi mdi cdu tric
miRNA nhén tao, 2 khuén lac duge lya chon dé
kiém tra PCR. Trén ban dién di san pham PCR

cho thay t4t ca cac khuén lac kiém tra déu cho
mot vach bang sang r6 c6 kich thuée tuong tng
véi kich thuéc ctia pre-miRNA nhén tao, chiing
to t4t ca khuén lac kiém tra déu mang plasmid
tdi t6 hop (vector biéu hién pPS1 c¢6 mang
miRNA nhén tao) (Hinh 5). K&t qua kiém tra
trinh ty miRNA nhén tao trong khung vector
pPS1 ciing da khing dinh c&u tric miRNA nhan

Ladder 1 2

[ 300 ]
[=]=l=]
[=]=1=]
ooo
=TT

469 bp

100 bp

Hinh 4a. Két qua dién di sau khi cat san
pham (d) v&i enzyme Xhol va Xbal)

Ghi chu: 1: amiR-P1; 2: amiR-P2

Ladder

10kbp \

B

12400bp

= —

1kb —

Hinh 4b. K&t qua dién di
sau khi cit plasmid tai t6 hgp pPS1
v6i enzyme Xhol va Xbal)
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2 ladder 3 £

Hinh 5. K&t qua kiém tra su c6 mit cta
vector pPSI-pre-amiR trong cac khuin lac
sau bién nap bang PCR

Ghi chi: 1,2: khudn lac bién nap vector pPSI-pre-amiR-P1
3,4: khuan lac bién nap vector pPSI-pre-amiR-P2

tao ciing nhu miRNA precursor khéng bi dot bién
trong qua trinh nhan dong bing PCR. Nhu vay,
02 vector biéu hién ¢ thuc vat pPS1 mang ciu
tric miRNA nhan tao tic ché dic hiéu gen
MPG1 5 ndm dao 6n da dugc thiét k& thanh cong.

Cac vector nay dudc bién nap vao chung vi
khudn Agrobacterium tumefaciens dé chuyén
gen miRNA nhén tao vao cdy lda nhim tao cdy
lda c6 kha ning khang bénh dao 6n.

3.4. Chuyén miRNA nhan tao vao cay laa
M5 seo 3 tudn tudi va 6 tudn tudi clia giong
lda JO2 dugc tién hanh 1ay nhiém véi vi khudn
Agrobacterium tumefaciens mang cau truc
pPS1-amiR-P1, véi thoi gian 14y nhiém khac
nhau. Hiéu qua chuyén gen dat 0,25-3,25%
(Bang 5). Véi ngudn vat liéu mé seo non, thoi
gian 1ay nhiém cang lau thi sd lugng mé seo
song sé6t sau chon loc cang giam. Hiéu suit
chuyén gen khi st dung mé seo 3 tudn tudi cao
nhat dat 3,25% & thdi gian 14y nhiém 10 phiit so
v6i & comg thiic thoi gian lay nhiém 20 va 30
phut v6i hiéu suét chuyén gen tuong tng 1a 0,5
va 0,25%. Tuy nhién, Rahman et al. (2010) cong
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b6 hiéu sust chuyén gen vao mé seo 3 tuan tudi
giong lda MR219 cao nhat khi 14y nhiém dich
khuén v6i mAu & thdi gian 30 phut. Nhu vay,
hiéu suét chuyén gen khéng nhiing phu thudc
vao d6 tudi cia mé seo ma con phu thudc vao
gidng. Sau qua trinh 1y nhiém va chon loc, da
thu dugc 18 dong ciy tai sinh ¢6 trang thai sinh
trudng binh thuong. Cac dong tai sinh nay ciing
c6 kha nang ra ré binh thudng trén méi trudng
chon loc c6 chtia khang sinh kanamycin (hinh
6a). Viéc ra ré va sinh trudng binh thudng trén
moi truong chon loc bude dau da c6 thé khing
dinh cac dong cay tai sinh nay la cay chuyén
gen vi chi ¢6 nhiing dong dudc chuyén gen méi
mang gen khang kanamycin va do vy mdi c6
kha n#éng sinh trudng trén méi truong cé chda
kanamycin. Cac dong tai sinh nay sau d6 dugc
kiém tra su c6 méit cia promoter 2x35S va gen
chuyén 1a pre-amiR-PI st dung cac cip mdi dic
hiéu. Ké&t qua dién di cho thay 18 dong tai sinh
déu xuat hién cac vach bang cé kich thuée nhu
mong mudn va tuong duong véi ddi chiing (+)
(Hinh 6 b). Nhu vay, 18 dong ciy tai sinh nay
chinh 14 cac dong chuyén gen.

18 dong lda chuyén gen duge dua ra trong
trong diéu kién nha luéi dé danh gia kha ning
sinh trudng va phat trién caa ching (Hinh 7).
Sau 60 ngay trong, cac dong cdy chuyén gen
thich nghi va séng sét véi chiéu cao trung binh
12 95-105cm, dang hinh gon, dé nhanh kha, géc
14 hep, cling cay, bo 14 xanh dam, khée. Tinh tu
thoi gian bat diu trong 1a 13/06/2013 thi dén
ngay 03/09/2013 cac dong lda 1, 2, 4 bét dau trd
béng va két thic trd vao ngay 08/09/2013. Du
kién cac dong nay sé dugc thu hoach vao
05/10/2013, nhu vay, thoi gian sinh trudéng cta
cic dong nay vao khoang 110-115 ngay, tuong
duong véi cac dong d6i chiing khong chuyén gen.
Cac dong chuyén gen nay sé tiép tuc duge danh
gia vé kha nang khang bénh dao 6n thong qua
cac biotest cling nhu phan tich su biéu hién cta
amiR-Plva danh gia hiéu qua hoat dong cua
amiR-P1 1én gen muc tiéu MPGI.
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Bang 5 . Két qua chuyén gen vao mé seo 3 tuin tudi (3W) va 6 tuan tudi (W) cta giong JO2

Chi tiéu A &i
S0 lugng khoi P < <. ...  Sbdongcayco L 2
mo seo lay S6 md seo song S6 dong cay tai en chuvan khi Hiéu qua chuyén
nhiém v&i dich sét sau chon loc  sinh binh thuwong gh‘ y 3{] PCR gen (%)
khuén phan tic
Thoi gian lay nhiém 3w 6w 3w 6W 3w 6w 3w 6w 3w 6W
(phut)
10 400 - 154 - 10 - 10 - 3,25 -
20 400 200 113 125 2 3 2 3 0,50 2.0
30 400 200 54 106 1 2 1 2 0,25 1.0
Téng sb 1600 552 22 22

ladderB{+BC-10C2 1 2 3 4 5 6 7 8 9 101112 13 14 15 16 17 18 8C15C2 B+ Ladder

T orm T

-
. :
SO0DP
- =500 hp
Wip i S EESmm—m—. wmm--—
100b o= 00bp
p
100bp

(b)
Hinh 6. Cay tai sinh ra ré trén méi truéng chon loc (a)
va két qua kiém tra PCR pre-amiR-P1 (b)

Ghi chi: DC+: D61 ching (+) Ia vector pPS1-pre-amiR-P1, PC-1: H,0, DC-2: DNA cay lia J02 khéng chuyén gen, 1-22: ki
hiéu cdc dong chuyén gen

Hinh 7. Cac dong lia chuyén gen mang ciu trac pPS1-amiR-P1

Ghi chu: 1-18 ki hiéu cédc dong Iia chuyén gen
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4. KET LUAN

Bén doan gen MPG1 cia 04 miu ndm dao
6n khac nhau phan lap 6 Viét Nam da dugc
nhin dong va xac dinh trinh tu. Thong tin trinh
tu cac doan gen nay da dudc cong bs trén ngan
hang gen v6i ma s6: KF648283, KF648284,
KF648285, KF648286.

Hai cdu tric miRNA nhéan tao da dugc thiét
k& nhim tc ché dic hiéu gen MPGI & ndm dao
on. Cac miRNA nhén tao nay da dudgec nhéan
dong va cai vao vector biéu hién & thuc vat
pPS1, cac vector biéu hién nay dugc ki hiéu la
pPS1-pre-amiR-P1 va pPS1-pre-amiR-P2.

C4u trdc pre-amiR-P1 duge chuyén vao cay
lda giong J02 va thu duge 18 dong cdy chuyén
gen. Sau 60 ngay trong trong diéu kién nha ludi,
cac dong lda chuyén gen c6 kha ning thich nghi
va song sot, hién dang sinh trudng va phat trién
binh thuong.
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