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Linh vwe k§ thuat dwoe dé cap

Sang ché thudc linh vuc cdng nghé sinh hoc. Cu thé, sang ché dé cap dén trinh tu
cua chi thi ving khuéch dai duge dic trung trinh tu (sequence characterized amplified
region-SCAR-Mo), cap moi phan tng chudi polymeraza (polymerase chain reaction-
PCR-Mo) va cac doan mdi khuéch dai ddng nhiét qua trung gian vong (loop-mediated
isothermal amplification-LAMP-Mo) déc hi€u dé phat hién nhanh va dinh danh chinh
x4c ndm Magnaporthe oryzae (con dugce goi voi tén khac 1a Pyricularia oryzae) gay

bénh dao on trén lua.
Tinh trang ky thuit cia sang ché

NA4m Magnaporthe oryzae 1a tac nhan chinh gdy bénh dao on trén lia vbn 13 mot
trong nhitng dich hai gdy thiét hai rit 16n cho nhitng ving san xuét laa trén thé giGi
trong d6 cé Viét Nam. NAim M.oryzae 13 mot mam bénh tu dudng va c6 thé 1ay nhiém
vao hau hét cac bd phan cua ciy lGa nhu trén 14, hat, bong, cd bong thong qua viée
hinh thanh cdc cAu trac xAm nhiém bao gdm bao tir, gidc bam va bng xam 14n té bao

(Wilson va Talbot, 2009).

Viéc chén doan nim gy bénh dao On, ddc biét & giai doan d4u xadm nhiém
thuong rat kho khin do khong c6 triéu ching dién hinh. Trén thuc té, cdc quy trinh
chin doan nim giy bénh dao 6n thuong dugc thuc hién thong qua viée U mau bénh
trong it nhit 24 gio, sau do kiém tra bang kinh hién vi trén cac mau 14 dé quan sat su
xuét hién ciia céc bao tit ndm M.oryzae. Céc phuong phap nay doi hoi nhiéu thoi gian,

cbng surc, chi phi.

Hién tai, cac phuong phéap tiép can phan tt nhu PCR, qPCR da dugc phat trién
dé phat hién, x4ac dinh va dinh lugng nim gdy bénh dao On, M oryzae (Harmon va
cdng su, 2003; Chadha va Gopalakrishna, 2006; Pieck va cong sy, 2017; Sun va cOng
su, 2014; Thierry va cOng su, 2020). Viéc phan biét nim gdy bénh dao on Moryzae

trén laa va lda mi c6 thé st dung trinh ty cua hai yéu t6 nhay 1a Pot2 va MoT3
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(Harmon va cong su, 2003; Pieck va cong su, 2017). Miéc du cac mdi PCR cua trinh tu
MoT3 cho théy tinh ddc hiéu trong viéc phat hién va phan biét bénh dao 6n trén lha
mi, nhung cac mdi PCR dugc thiét ké tir Pot2 transposon lai chi ¢6 thé duogc stir dung
lam mdi phd quat (universal primer) dé phéat hién tit ca cac dang gdy bénh
(pathotypes) cua ndm M oryzae gy bénh trén cac ky chu khac (Harmon va cing su,
2003; Pieck va cong sy, 2017). Khuéch dai déng nhiét qua trung gian vong (LAMP) da
duogc coi 12 mot phuwong phap mang tinh thay thé dé phat hién nhanh nim gay bénh dao
on dic biét 1a phat hién tai déng kruc}ng. Cho dén nay, ngoai trir bo mdi LAMP dugc
phét trién ddc hiéu dé phat hién ching Moryzae gy bénh trén lia mi (M.oryzae
pathotype Triticum) (Yasuhara-Bell va cong su, 2018), cb rat it bang chimg dugc bdo
c4o vé sy phat trién phuong phap phat hién nhanh va dinh danh chinh x4c nim gy
bénh dao on trén lua (M.oryzae pathotype Oryza). '

Ban chit k§ thuit cia sang ché

Do @6, nhim muc dich x4c dinh nhanh va dinh danh chinh xac vdi it chi phi va
c6 dd nhay cao d6i véi nAm Magnaporthe oryzae giy bénh dao 6n trén lta, muc dich
cua sang ché d& xuét trinh tu cua chi thi ving khuéch dai dugc ddc trung trinh tu
(SCAR-Mo) ¢6 trinh tw nhu dugce néu trong SEQ ID NO.1; cap doan mdi phan tng
chudi polymeraza (PCR-Mo) v6i doan mdi xudi ¢6 trinh tu nhu dugc néu trong SEQ
ID NO.2 va doan mdi nguoc co trinh ty nhu duge néu trong SEQ ID NO.3; va dén cac
doan mdi khuéch dai déng nhiét qua trung gian vong (LAMP-Mo) v6i doan mdi F3 ¢b
trinh tu nhu duge néu trong SEQ ID NOA4, doan mdi B3 c¢6 trinh ty nhu duge néu
trong SEQ ID NO.5, doan mdi FIP ¢6 trinh tu nhu duogc néu trong SEQ ID NO.6 va
doan mdi BIP ¢6 trinh ty nhu duoc néu trong SEQ ID NO.7, déc hicu dé phat hién
nhanh va dinh danh chinh xac nim Magnaporthe oryzae (con dugc goi véi tén khéc 1a

Pyricularia oryzae) gy bénh dao 6n trén lua.
MO ta vin tit cdc hinh vé

Hinh 1: Khao sat tinh da hinh cta Pot2 transposon v6i mdi Pot2B3 gifta céc loai nim

gy bénh trén cay trdng khac nhau. Mii tén chi myc tiéu dé phat trién chi thi SCAR-
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Mo dic hiéu cho ndm gy bénh dao On trén lua, Moryzae. M: Thang 1kb; 1.
Alternaria solani; 2. Bipolaris maydis; 3. Bipolaris rostrata; 4. Colletotrichum
gloeosporioides; 5. Corynespora cassicola; 6. Magnaporthe oryzae; 1. Pestalotia
mangiferae; 8. Phytophthora capsici; 9. Corticium salmonicolor; 10. Fusarium solani;
11. Fusarium oxysporum; 12. Athelia rolfsii; 13. Phytopythium helicoides; 14.
Rhizoctonia solani; 15. Cladosporium cladosporiodies; 16. Neosytalidium dimidiatum;
17. Lasisodiplodia theobromae; 18. Rhizopus stolonifer; 19. Nigrospora oryzae; 20.

Curvularia lunata

Hinh 2. So d plasmit pJET1.2 ding dé chén san phdm PCR khuéch dai tir doan mdi
Pot3B3 dé giai trinh ty chi thi SCAR-Mo déc hiéu cho ndm gay bénh dao o6n trén lua
(M.oryzae pathotype Oryza)

Hinh 3. Két qua so séﬁh dd tuong d&“)ng cua trinh ty chi thi SCAR-Mo véi céc trinh tu
trong co s& dit liéu NCBI bing cong cu BLAST

Hinh 4. Phan (mg PCR v6i cdp doan mdi dic hidu cho M.oryzae phat trién tir ving
trinh tw SCAR-Mo cho viéc phat hién nim gay bénh dao 6n Moryzae véi cac nim gy
bénh cdy tréng khac. Chi c6 mot san phidm PCR duy nhét vé6i kich thuée 1a 610 bp
duoc khuéch dai trén ndm gdy bénh dao on, M.oryzae nhung khdng co trén cac nim
gdy bénh cay trdng khac. M: Thang 1kb; 1. Alternaria solani; 2. Bipolaris maydis; 3.
Bipolaris rostrata; 4. Colletotrichum gloeosporioides; 5. Corynespora cassicola; 6.
Magnaporthe oryzae; 7. Pestalotia mangiferae; 8. Phytophthora capsici; 9. Corticium
salmonicolor; 10. Fusarium solaniy 11. Fusarium oxysporum; 12. Athelia rolfsii; 13.
Phytopythium helicoides; 14. Rhizoctonia solant, 15. Cladosporium cladosporiodies,
16. Neosytalidium dimidiatum; 17. Lasisodiplodia theobromae; 18. Rhizopus

stolonifer; 19. Nigrospora oryzae; 20. Curvularia lunata

Hinh 5. Phan Gng PCR véi cdp mdi dic hidu cho M.oryzae phat trién tir ving trinh ty
SCAR-Mo cho viéc phan biét tinh chuyén biét cia ndm M. oryzae gdy bénh trén lua
v6i cac chung M.oryzae gy bénh trén céc cdy trong khac. San pham PCR véi kich
thude 620 bp duoc khuéch dai trén cac mau M oryzae giy bénh dao On trén laa, Oryza
sativa (0-1, O-7, O-14, 0-21, 0-25, 0-26, 0-27, O-28) nhung khong c6 trén cac
ching M.oryzae giy bénh trén cay trdng khac nhu Setaria italica (S-3, S-7); Eleusine
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coracana (E-1, B-7); Avena sativa (A-1); Triticum aestivum (T-4); Lolium perenne (L-
5); Brachiaria plantag (B-1); Eragrostis lehmann (X-1); Leersia oryzoides (X-2);
Digitaria sanguine (D-1); Digitaria smutsii (D-4); Sasa sp. (X-5); Zingiber mioga (X-
6).

Hinh 6. Phan (mg LAMP véi cédp mdi dic hiéu cho M oryzae phét trién tir viing trinh
tw SCAR-Mo cho viéc phat hién ndm giy bénh dao on, Moryzae v6i céc nim giy

bénh cay trong khac.

Hinh 7. Phan tng LAMP voéi cép mdi dic hiéu cho M.oryzae phét trién tir ving trinh
tu SCAR-Mo dé phét hién M.oryzae gy bénh dao on trén lta (M.oryzae pathotype
Oryza) véi cac ching M.oryzae gdy bénh trén cac ky chi khéc.
Mo ta chi tiét sang ché

Muc dich cua sang ché d& xuét trinh tu cta chi thi ving khuéch dai dugc dic
trung trinh ty (SCAR-Mo) va cép mdi phan tmg chudi polymeraza (PCR-Mo) ciing
nhu cac doan mdi khuéch dai ding nhiét qua trung gian vong (LAMP-Mo) dac hiéu daé
phat hién nhanh va dinh danh chinh xac ndm Magnaporthe oryzae (con dugc goi voi
tén khac 1a Pyricularia oryzae) gy bénh dao on trén lua nhu trinh bay trén day. Tac
gid sang ché da sir dung 4 doan mdi cia 2 trinh tu LTR-retrotranposon Pyret va Pot2
transposon @8 khao sat tinh da hinh ctia cac yéu t6 nhay (transposon) trén céc mAu ndm
gdy bénh cay trdng khac nhau (Bang 1 va Bang 2). Phén tmg PCR v6i mdi Pot2B3 cho
ra 6 san phim khuéch dai trén ndm M. oryzae gy bénh dao 6n trén lta va 1 trong s6 6
san pham d6 duge cit, tinh sach ADN tir gel agaroza va chén vao trong plasmit
pJET1.2 dé giai trinh ty (Hinh 1). Trinh ty cua chi thi SCAR duogc st dung cho viéc
thiét k& doan mdi PCR bang phin mém Primer 3 (Untergasser va cong su, 2012) va
mdi LAMP bang phan mém PrimerExplorer V5 (Eiken Chemical Co. Ltd., Tokyo).
Béang 1. Trinh ty doan mdi duge dung dé khio sat tinh da dang di truyén ctia cac nim
gdy bénh cay trong khic nhau dya trén trinh ty cia cac yéu t6 nhay (transposable

elements)
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STT Tén mdi Trinh tu (5 —3) Tham khao
3 Pot2-F3 AACCAACGCTACTTCTTCACG Tu thiét ké
(SEQ ID NO.8)
4 Pot2-B3 CGGTTCATTAACCTCTTCTTCA Tu thiét ké
(SEQ ID NO.9)
5 Pyrl CCCTTGTCCGTTTGAGATCA  Chadha va Sharma, 2014
(SEQ ID NO.10)
6 Pot2L.2 TGAACCGGAGAAGCGTGAAA  Chadha va Sharma, 2014

(SEQ ID NO.11)

Bang 2. Cac miu ndm giy bénh trén ciy trdng dugc st dung cho viéc danh gi tinh
chuyén biét ciia doan mdi PCR va LAMP trong viéc phat hién nhanh va dinh danh

chinh x4c ndm M.oryzae gy bénh dao on trén lua

Bo

STT NAm gy bénh cay trdng Pia diém Cay ky chu phém Nam
1 Alternaria solani Vién NCCNSHMT  Ca chua La 2013
2 Bipolaris maydis TTQLCLSTH II Bép La 2013
3 Colletotrichum gloeosporioides Binh Thuin Nho La 2014
4  Corticium salmonicolor RIBE Ca phé Théan 2013
5  Corynespora cassiicola Binh Phuéc Cao su La 2014
6  Curvularia lunata TP.HCM Lua Hat 2014
7 Fusarium oxysporum TTQLCLSTH II Lan Denbrobium Than 2014
8  Fusarium solani TTQLCLSTH IT Lan hd diép Than 2014
9  Lasiodiplodia theobromae TTQLCLSTH II Vu sita Qua 2014
10  Magnaporthe oryzae Béc Ninh Lua La 2014
11 Neoscytalidium dimidiatum Binh Thuén Thanh long Canh 2014
12 Nigrospora sphaeria TTQLCLSTHII Cao luong Qua 2014
13 Pestalotia mangiferae DPoéng Thap Xoai La 2013
14 Phytopythium helicoides TTQLCLSTHII Déu RE 2014
15  Rhizoctonia solani TTQLCLSTH II Ca tim RE 2014
16  Rhizopus stolonifer TTQLCLSTH II Vi sita Qua 2014



17
18
19
20
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Cladosporium cladosporiodies TTQLCLSTHII Thanh long Canh
Athelia rolfsii TP.HCM Iris domestica Than
Phytophthora capsici TTQLCLSTHII Tiéu La
Bipolaris rostrata Cu Chi Hoa lan La

2014
2015
2013
2012

Trinh tu doan mdi PCR-Mo dé phat hién tinh chuyén biét cla ndm M oryzae gy bénh
dao 6n trén lua:

DPoan mdi xubi : 5 GAAGCTTATCGACGTCACCTG 3’ (SEQ ID NO. 2)

Poan mdi ngugc: 5> CCTCTTCTTCATCGTTCAAAGC 3”  (SEQID NO. 3)

Kich thuée khuéch dai tir doan mdi xudi va doan mdi nguoc (SEQ ID No.2 va
SEQ ID No.3): 610 bp

Trinh tu ctia san phim khuéch dai nhu duge thé hién trong SEQ ID NO.12.

Trinh ty mdi LAMP-Mo dé phat hién tinh chuyén biét cia ndm Moryzae giy
bénh dao oOn trén lva:

DPoan mdi F3: 5> GCTTATCGACGTCACCTG 3’ (SEQ ID NO. 4)

DPoan mdi B3: 5> GCTATTTTCTAACAAAAAAGGGT 3’ (SEQ ID NO. 5)

DPoan mdi FIP: 5°
TGGCTTTTCGATAGCAAAGTAGAAAATTTGTAAACCAGTTTTGCTGTT 3°
(SEQ ID NO. 6)

DPoan mdi BIP: 5’
AACCATTCAATCTGGTTGGCGAAGTGGTTTTGCCAAGTTC 3’
(SEQ ID NO. 7)

Kich thudc khuéch dai déng nhiét dang vong khi st dung 4 doan mdi nay nhu
duoce néu trong SEQ ID NO.13 (201 bp).
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Vi du thwe hién sang ché
Vi du 1: Minh chimg tinh chuyén biét ctia trinh tw SCAR-Mo (SEQ ID NO.1) dbi véi
ndm M. oryzae gy bénh dao 6n trén lva.

San phdm PCR véi mdi Pot3B3 trén nim M. oryzae dugc tinh sach ADN tir gel
agaroza va chén vao trong plasmit pJET1.2 dé giai trinh ty (Hinh 1 va Hinh 2). Trinh
tu cta chi thi SCAR-Mo dugc so sanh trong co sO dit liéu ctia NCBI bing cbng cu

BLAST (https:/blast.ncbi.nlm.nih.gov/Blast.cgi). Két qua trén Hinh 3 chira rang trinh

tir ctia chi thi SCAR-Mo twong ddng trén 98% v6i duy nhét trinh ty cla nim M oryzae
ma khong cé trén cac ndm giy bénh ciy trdng khac. Diéu nay chi ra rang trinh tu
SCAR-Mo 14 diic hiéu cho ndm Moryzae giy bénh dao 6n trén lia va c6 thé st dung

cho viéc thiét k& mbi ciia cac phan img PCR, qPCR, hay LAMP.

Vi du 2: Panh gia tinh chuyén biét cua mdi PCR-Mo cho viéc phat hién nhanh va dinh

danh chinh xac nAm M. oryzae gy bénh dao 6n trén lGa

Budc 1: Ly trich ADN tdng s clia cac mAu ndm gay cdy trong (Bang 2) va cac mau
ndm M.oryzae gy bénh trén céc ky chi khac nhau (Bang 3) bang kit ADN GeneJet
Plant Genomic (Thermoscientific, USA):

— Can 0,1 g ndm (soi ném) va cho vao bng Eppendorf 1,5 ml; thém 350 pl dung
dich dém tan A vao va tao 16¢ xo4y trong 10 — 20 gidy

— Thém 50 pl dung dich dém tan B, 20 ul RNaza vau mau & 65°C trong 10 phut

— Thém 130 pul dung dich tao két tua, tao 16¢ xody trong 5 gidy sau d6 0 5 phut ¢ -
20°C, ly tam & tdc do 14.000 vong/phit, trong 5 phit, thu dugce 450 — 500 pl
dich ndi va cho vao 6ng Eppendorf sach

— Thém 400 pl dung dich gin két va 400 pl etanol 96% vao, tao 16¢ xo4y trong 5
gidy, tinh tong thé tich vira thu

_ Chuyén Y% thé tich vira thu vao cdt, ly tm & tbc do 8.000 vong/phit, trong 1
phut va loai bé dich & day cot, chuyén phan thé tich con lai vao cot, ly tdm & tbe

do 8.000 Vc‘)ng/phﬁt, trong 1 phut
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— Thém 500 pl dung dich dém rira I dd dugc thém etanol 96%, ly tdm & tbc do
10.000 vong/ph, trong 1 phit, loai bd dich duoi va gitr lai cot

— Thém 500 pl dung dich dém rira II da duoc thém etanol 96%, ly tam & tdc do
14.000 vong/pht, trong 3 phit, bé dich phia dudi.

— Thay éng Eppendorf méi, thém 100 pl dung dich tach rira vao bang cach nho & gitta
cdt, G 5 phiit & nhiét do phong. Ly tim ¢ tbc d610.000 vong/phit trong 1 pht, thu
dugc ADN va bao quén ¢ -20°C.

Bang 3. Cac ching ndm M.oryzae giy bénh trén céc ky chii khac nhau duge st dung
cho viéc danh gid tinh chuyén biét ctia doan mdi PCR va LAMP trong viéc phat hién
nhanh va dinh danh chinh xac ndm Moryzae giy bénh dao On trén lua (M.oryzae
pathotype Oryza). Cac mau ADN nay 12 mén qua rat quy cung cAp bsi GS.TS.Yukio
Tosa, Pai hoc Kobe, Nhit Ban

STT Cay ky chu Ky hiéu Chung M.oryzae Dia diém Nam
1 O-1 Guyll Guiana 1978
2 0-7 Ken 53-33 Nhat Ban 1953
3 0-14 CHNOS 59-6-1 Trung Qudc | 1992
4 0O-16 Br10 Brazil 1990
5 Oryza sativa 0-21 P0O-02-7501 Indonesia 1975
6 0-25 VHT6.1 Viét Nam 1998
7 0-26 VTB6.1 Viét Nam 1998
8 0-27 VHG4.5 Viét Nam 1996
9 0-28 VHT3.3 Viét Nam 1998
10 S-3 NRSI3-1-1 Nhéat Ban 1977

Setaria italica
11 S-7 KANSV1-4-1 Nhat Ban 1975
12 E-1 G10-1 Nhat Ban 1977
Eleusine coracana _
13 E-7 IN77-31-1-1 An do 1977
14 | Avena sativa A-1 Br58 Brazil 1990
15 | Triticum aestivum T-4 Br48 Brazil 1990




41733

16 | Lolium perenne L-5 FI5 Nhat Ban 1998
17 | Brachiaria plantag B-1 Br35 Brazil 1990
18 | Eragrostis lehmann X-1 NI986 Nhéat Ban 1975
19 | Leersia oryzoides X-2 NI919 Nhat Ban 1974
20 | Digitaria sanguine D-1 Dig4-1 Nhét Ban 1990
21 | Digitaria smutsii D-4 NI980 Nhat Ban 1975
22 | Sasa sp. X-5 INA-8-92-45 Nhét Ban 1990
23 | Zingiber mioga X-6 HYZiM101-1-1-1 Nhét Ban 1990

Budc 2: Quy trinh phan tng PCR

Thanh phan phan tmg PCR cho viéc phat hién nhanh va x4c dinh chinh x4c nim

M.oryzae gy bénh dao on trén lua (M.oryzae pathotype Oryza) dugc thé hién trong

Bang 4

Bang 4. Thanh phan phan tng PCR

Thanh phin Nong do Thé tich (pl)
Go Tag hdn hop Ix 12
Poan mdi F 10 pmol/pl 12
Poan mdi R 10 pmol/ul 1.2
Khuon ADN 20 ng 2
H,0 8,6
Téng thé tich 25 ul

bénh dao 6n trén lGa dugc thé hién trong Bang 5.

Bang 5. Quy trinh nhiét ciia phan tng PCR

-10-

Quy trinh nhiét ciia phan tng PCR v6i c@p mdi dic hiéu ciia ndm M oryzae gy
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Giai doan Nhiét d6(°C) Thoi gian  S6 chuky
Tién bién tinh 94°C 2 phut
Bién tinh 94°C 30 gidy
Bit cap 52°C 35
Kéo dai 72°C 1 phit
Hau kéo dai 72°C 5 phut

Ciap doan mdi PCR dugc st dung dé phat hién nhanh va dinh danh chinh xic
nim M.oryzae gy bénh dao 6n trén la (M.oryzae pathotype Oryza) bao gdm doan
mdi xubi néu trong SEQ ID NO. 2 va doan mdi mdi nguge néu trong SEQ ID NO. 3.

Két qua: Két qua cho thiy chi c6 mot san pham PCR-Mo véi kich thudce 12 610
bp trén ndm M.oryzae gy bénh dao on trén lua (M oryzae pathotype Oryza) ma khong
c6 trén cac nim giy bénh cay trong khac va céc chung ndm M.oryzae gy bénh trén
céc ky chii khac (Hinh 4 va Hinh 5). Didu ny cho thiy mdi PCR-Mo ddc hiéu cho

nam gAy bénh dao 6n trén lda.

Vi du 3: Péanh gia tinh chuyén biét cua doan mdi LAMP-Mo cho viéc phat hién nhanh
va dinh danh chinh x4c nim M oryzae gy bénh dao On trén lda

Buéc 1: Ly trich ADN tdng sb ctia cdc miu nim gdy cy trdng (Bang 2) va cdc miu
ndm M.oryzae giy bénh trén cac ky chii khac nhau (Bang 3) bang kit ADN GeneJet

Plant Genomic (Thermoscientific, USA) tuong tu nhu vi du 2

Buéc 2. Chuin bi hdn hop doan mdi LAMP

Thanh phan Thé tich
F3 4 uL
B3 4 puL
FIP 20 pL
BIP 20 uL
Nuée cat 152 uL

-11-
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Buéc 3: Thuc hién phan tmg LAMP str dung MasterMix déng nhiét (Optigene, UK)
v6i bd doan mdi phit hop theo thanh phan cho 8 phan tng sau day:

Thanh phan Thé tich 20 pL
MasterMix ding nhiét 115 pL
Hbn hgp moi LAMP 23 pL
Nuée cit 46 pL
Mau ADN 1-2puL

Chuyén 20 pL/phan Gng vao 8 dng phan tmg. Luu y, vi tri the 8 phai dong nim
lai lin cho ~LAMP (d6i chémg am). Chu trinh nhiét phan tng LAMP bao gom:

- Gianhiét so bd ¢ 40°C trong 2 phtt, tdc do gia nhiét 4,8°C/s

- Khuéch dai & 63°C - 65°C trong 30 phit, tbc dd gia nhiét 2,6°C/s

- Nung & khoang nhiét do tir 95°C trong vong 30 gidy dén 70°C trong vong 30
giy, tbe do gia nhiét 0,11°C/s

Trong d6, d6i chimg am 1a phan (mg LAMP khéng loai b6 ADN. Thiét bi chay
phan tng LAMP 1a may MyGo Mini thoi gian thue (IT IS, UK) va Genielll (Optigen,
UK). San pham LAMP sau d6 dugc kiém tra bang phuwong phéap dién di trén gel
agaroza 1% trong dung dich d¢ém TBE 0,5X.

Han hop cdc mdi LAMP dugce sir dung dé phét hién nhanh va dinh danh chinh
x4c ndm gy bénh dao 6n trén lua (M. oryzae pathotype Oryza) bao gdm doan mdi néu
trong SEQ ID NO. 4; doan moi néu trong SEQ ID NO. 5; doan mdi néu trong SEQ ID
NO. 6 va doan mdi néu trong SEQ ID NO. 7.

Két qua: Két qua cho thdy chi c6 duy nhét dudng khuéch dai ctia nAm M oryzae
gay bénh dao 6n trén lia (M.oryzae pathotype Oryza) ma khong c6 trén cac nim gay
bénh cdy trong khéac va cac ching ndm M oryzae gy bénh trén cac ky chii khac (Hinh
6 va Hinh 7). Kha nang phat hién ADN cua ndm giy bénh dao on trén la la trong
khoang 30 phut. Diéu nay cho thdy mdi LAMP-Mo dic hiéu cho nim gay bénh dao 6n
trén laa va c6 kha ning Gng dung cho viéc phét hién nhanh tic nhan gy bénh nay tai

ddng rudng
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Hiéu qua c6 loi clia sng ché

Trinh ty chi thi SCAR-Mo theo sang ché 13 chuyén biét cho ndm Moryzae giy
bénh dao 6n trén lha (M oryzae pathotype Oryza). Trinh tw nay c6 thé duoc str dung
cho viéc thiét ké cac mdi, dau do cho cac tiép can phan ti trong chin doan tac nhan
gdy bénh nay

Cap mdi PCR-Mo va LAMP-Mo dic hiéu dugc thiét ké trong sang ché co6 kha
ning phat hién nhanh va dinh danh chinh xac ndm M. oryzae gy bénh dao 6n trén lia
(M.oryzae pathotype Oryza). Céc doan mdi PCR-Mo va LAMP-Mo gilp tiét kiém rat
nhiéu thdi gian, cong stc va tién bac, d6 tin cdy cao so v6i cac phwong phap truyén
thdng dua trén hinh thai bao tir trong viéc phét hién tac nhan nay.

Logi ich cia sang ché 14 c6 thé ing dung cdp mdi dic hiéu nay khong chi cho céc
nghién ctu trong phong thi nghiém ma con cho cac cong tac kiém dinh, chén doan
nhanh tdc nhin gy bénh trong hat gibng nhim c6 nhing giai phap kip thoi trong

phong trr bénh dao 6n trén ddng rudng.
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YEU CAU BAO HO

1. Cap doan mdi PCR-Mo dé phat hién ndm Magnaporthe oryzae gy bénh dao 6n trén
lha, trong d6 doan mdi xudi néu trong SEQ ID NO.2 c¢6 trinh tu
GAAGCTTATCGACGTCACCTG va doan moi nguoc néu trong SEQ ID NO.3 ¢6
trinh tu CCTCTTCTTCATCGTTCAAAGC.

2. Cac doan mdi LAMP-Mo dé phét hién ndm Magnaporthe oryzae gy bénh dao 6n
trén laa bao gém doan mbi F3, B3, FIP va BIP, trong d6 doan mdi F3 néu trong SEQ
ID NO.4 c6 trinh tut GCTTATCGACGTCACCTG; doan mdi B3 néu trong SEQ ID
NO.5 ¢6 trinh tt GCTATTTTCTAACAAAAAAGGGT; doan mdi FIP néu trong SEQ
ID NO.6 ¢6 trinh tyt TGGCTTTTCGATAGCAAAGTAGAAAATTTGTAAACCAG
TTTTGCTGTT va doan mdi BIP néu trong SEQ ID NO.7 ¢6 trinh tw AACCAT
TCAATCTGGTTGGCGAAGTGGTTTTGCCAAGTTC.
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Tao don dong trong pJET1.2: Hwéng dan thu dwoc trinh tw xen vao

i Doan khi dau T7

Xen vao bat dau tir vi tri 372

Ampixilin - LETEE

gl
LpJET1 2 Doan moi tao trinh tw thuan
E4L TTOATCATAS TEARTARAST TR - 3 ?‘T“&?“&Auu
EEETRETATC ACTIATITITA
Doan khéi dau T7
201 g {MEE sﬂ‘””’ﬂi&.ﬂ'l‘m s
lmmar |Bgizz
EEL
421 STTOTTOT TTTATTOTCT CARGATTTIC AGGCTETATA TIAARAITIA IﬁIE‘:‘-&Gz@::
CRAGERSN EARTZACNSY STTCTRALRES TCOCGACRTAT ARTITTEART | ITCITE
LpJET1.2 Doan mdi tao trinh tw nghlch
221
S

Hinh 2

2/7
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Motd  Téng két Cang chinh  Phan loa
Trinh ty tao sw can chinh dang ké

B selectall 85 seq elerts

Manraporthe

Magnaportiue grisen 70-18 ciors Y813 wlomere rsgion partisl senuerion

oo oNooRNOoRBORA

3/7
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Digitaria soniy
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DANH MUC TRINH TU

NGUYEN BAO QUOC
CAP DPOAN MOI PCR-Mo VA CAC POAN MOI LAMP-Mo DE PHAT HIEN NAM
MAGNAPORTHE ORYZE GAY BENH DPAO ON TREN LUA

1

SEQ ID NO.1
677

ADN

Trinh tw nhan tao

CGGTTCATTAACCTCTTCTTCAACCGTTGGATTTATCGGTTTTTGGGCCGTTAA
AGGAAGCTTATCGACGTCACCTGGGATTTGTAAACCAGTTTTGCTGTTCAACG
GTTGTTGGGAAACGAAACTTTCTACTTTGCTATCGAAAAGCCAGATCAAAAG
CATTTATAGCAAAAACCATTCAATCTGGTTGGCGTACGACGGGGTTATGGCC
GGTGAACTTGGCAAAACCACTTTTAAACCCTTTTTTGTTAGAAAATAGCAACG
CCAACGTCGAAAAAGGTAAAAATAACGGCTTCCAAAGGGATAAAACACCGG
AAAATCCAACCCAACAAATTAACGACCGGTCTTTACTTATTTGGAAAACCCCT
AAAACGACCCGAGATATTCGACTTCAACTACAGGAAATTTCCCGGTCCGAAA
AAAGTAACGCCACTTCACGGCTTTTGTTTGCAAAAGTCCAAAAAAGCTTCGA
AACCAAGGATATCTTATTGGCTGAAGCTCAGCAAAAAATCAGTTTGTTAAAC
GCAAAATTGGAGGCGGTACGGCCGGTCAAAAGGAAAAGGGTGATTCCGGAT
CCCAACGAGCTTTTGGTCAGCAAAAAAAACGTTTATGAAGCACAGGAAAATA
ATAGGGACTGTTTAGAAGCTTTGAACGATGAAGAAGAGGTTAATGAACCG

2

SEQ ID NO.2

21

ADN

Trinh tu nhan tao

GAAGCTTATCGACGTCACCTG
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<160> 3

<210> SEQ ID NO.3
<211> 22

<212> ADN

<213> Trinh ty nhan tao
<400>

CCTCTTCTTCATCGTTCAAAGC

<160> 4

<210> SEQID NO .4
<211> 18

<212> ADN

<213> Trinh tu nhén tao
<400>

GCTTATCGACGTCACCTG

<160> 5

<210> SEQ ID NO.5
<211> 23

<212> ADN

<213> Trinh ty nhan tao
<400>

GCTATTTTCTAACAAAAAAGGGT

<160> 6

<210> SEQ ID NO.6
<211> 48

<212> ADN

<213> Trinh ty nhéin tao
<400>

TGGCTTTTCGATAGCAAAGTAGAAAATTTGTAAACCAGTTTTGCTGTT
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<160> 7

<210> SEQID NO.7
<211> 40

<212> ADN

<213> Trinh tu nhan tao
<400>

AACCATTCAATCTGGTTGGCGAAGTGGTTTTGCCAAGTTC

<160> 8

<210> SEQ ID NO.8
<211> 21

<212> ADN

<213> Trinh tu nhén tao
<400>

AACCAACGCTACTTCTTCACG

<160> 9

<210> SEQ ID NO.9
<211> 22

<212> ADN

<213> Trinh tu nhan tao
<400>

CGGTTCATTAACCTCTTCTITCA

<160> 10

<210> SEQ ID NO.10
<211> 20

<212> ADN

<213> Trinh tu tham khao
<400>

CCCTTGTCCGTTTGAGATCA

-25-



41733

<160> 11

<210> SEQID NO.11
<211> 20

<212> ADN

<213> Trinh ty tham khao
<400>

TGAACCGGAGAAGCGTGAAA

<160> 12

<210> SEQ ID NO.12

<211> 610

<212> ADN

<213> Trinh tu khuéch dai

<400>
GAAGCTTATCGACGTCACCTGGGATTTGTAAACCAGTTTTGCTGTTCAACGGT
TGTTGGGAAACGAAACTTTCTACTTTGCTATCGAAAAGCCAGATCAAAAGCA
TTTATAGCAAAAACCATTCAATCTGGTTGGCGTACGACGGGGTTATGGCCGG
TGAACTTGGCAAAACCACTTTTAAACCCTTTTTTGTTAGAAAATAGCAACGCC
AACGTCGAAAAAGGTAAAAATAACGGCTTCCAAAGGGATAAAACACCGGAA
AATCCAACCCAACAAATTAACGACCGGTCTTTACTTATTTGGAAAACCCCTAA
AACGACCCGAGATATTCGACTTCAACTACAGGAAATTTCCCGGTCCGAAAAA
AGTAACGCCACTTCACGGCTTTTGTTTGCAAAAGTCCAAAAAAGCTTCGAAA
CCAAGGATATCTTATTGGCTGAAGCTCAGCAAAAAATCAGTTTGTTAAACGC
AAAATTGGAGGCGGTACGGCCGGTCAAAAGGAAAAGGGTGATTCCGGATCC
CAACGAGCTTTTGGTCAGCAAAAAAAACGTTTATGAAGCACAGGAAAATAAT
AGGGACTGTTTAGAAGCTTTGAACGATGAAGAAGAGG

<160> 13
<210> SEQ ID NO.13
<211> 201
<212> ADN
<213> Trinh tu khuéch dai
<400>
GCTTATCGACGTCACCTGGGATTTGTAAACCAGTTTTGCTGTTCAACGGTTGT

TGGGAAACGAAACTTTCTACTTTGCTATCGAAAAGCCAGATCAAAAGCATTT
ATAGCAAAAACCATTCAATCTGGTTGGCGTACGACGGGGTTATGGCCGGTGA
ACTTGGCAAAACCACTTTTAAACCCTTTTTTGTTAGAAAATAGC
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