(12) BAN MO TA SANG CHE THUOC BANG POC QUYEN SANG CHE

aor e senmeroe o O IO
CUC SO HUU TRi TUE
1-0038324
(51)202001 C12N 15/80 (13) B
(21) 1-2021-03934 (22) 29/06/2021
(45) 25/01/2024 430 (43) 27/09/2021 402

(73) NGUYEN BAO QUOC (VN)

160/10/16 Pham Van Dong, phuong 3, quian Go Vip, thanh phd H6 Chi Minh
(72) NGUYEN BAO QUOC (VN); Nguyen Ngoc Bao Chau (VN).
(74) Cong ty TNHH Dich thuat sang ché PROINVEN (PROINVEN CO.,LTD.)

(54) BO MOI LAMP-CCAS DAC HIEU BE PHAT HIEN VA PINH DANH NAM
CORYNESPORA CASSIICOLA

(57) Sang ché dé cap dén cac doan moi khuéch dai dang nhiét qua trung gian vong (loop-

mediated isothermal amplification-LAMP-Ccas) ddc hiéu dé phat hién nhanh va dinh danh

chinh xac ndm Corynespora cassiicola giy bénh trén ciy trong.



38324

Linh vuc kj thuat dwoc dé cip

Sang ché thuoc linh vuc cdng nghé sinh hoc. Cu thé, sang ché @& cap dén cap
doan mdi khuéch dai ding nhiét qua trung gian vong (loop-mediated isothermal
amplification- LAMP-Ccas) déc hi€u dé phat hién nhanh va dinh danh chinh x4c nim

Corynespora cassiicola.

Tinh trang k¥ thuit cia sang ché

Corynespora cassiicola da dugc biét dén nhu mot loai ndm gdy bénh ciy trong
c¢6 kha ning lay nhiém trén nhiéu loai thuc vat véi hon 530 loai bao gdm cac loai rau,
ngii cdc, trai cdy, cdy canh, cdy ring va cdy ldu nim trén khip thé gidi, dic biét 1a
vung nhiét déi va cac nude can nhiét déi. Tén thudng goi cua bénh do nidm nay giy ra
1a bénh rung 14 Corynespora (cdy cao su), bénh d6ém vin (cay ho bau bi), bénh dbém
qua (ca chua), bénh dém 14 (cay bong vai, thubc 14, ca chua), dém than, ddm qua. (ca
tim, du du) va dém den (ctia ho bau bi, d4u twong). Thong thudng, cic triéu chirmg ban
dAu dugc nhan thiy trén 14 12 mét s lwong 16n cac d6m hinh thoi v6i vong hao quang
mau vang dong tAm. Trén ca chua, Corynespora cassiicola mang mot loai doc t c6
tinh chon loc (CCT) gy ra cac vong mau vang. Cac d6m, sau d6 nhanh chéng mé
rong gbc canh, hinh tron hodc khong déu, duong kinh 1én dén 3-20 mm, rdi ric c6 mau
tir nAu nhat dén den xam. Céc ving bi dnh hudng tiép tuc phat trién thanh cac vét hoai
ttr 16n va nho ca trén bé mit 14 va mép 14. Trén cay cao su, Corynespora cassiicola san
sinh ra mot loai ddc tb cassiicolin dic trung cho vat chu gdy bénh rung 14 corynespora
(CLFD) trén cdy cao su. L4 bi bénh c6 céc vét bénh hinh tron dén khong déu véi kich
thuéc khac nhau véi tam mau nau hodic tring, ria 14 mau nau d6 sm c6 quang vang
bao quanh. Céc 14 non c6 mau xanh nhat thuong d& bi nhiém bénh hon. Trong nhiing

trrong hop nghiém trong, biéu hién giéng “xuong c4” hodc “dudng ray” trén bé mit 14
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do céc gin chinh hodc cac mach nhd tiép giap vdi cac dom dan dén hién tuwong rung la

trén cdy cao su.

Viéc chin doan ndm Corynespora cassiicola giy bénh trén cay trong, dic biét &
giai doan ddu x4m nhiém thuong rat kho khin do khong c6 triéu ching dién hinh. Trén
thuc té, cac quy trinh chdn doan ndm gy bénh dao 6n thudng dugc thuc hién thong
qua viéc i mau bénh trong it nhat 24 tiéng ddng hd, sau d6 1a kiém tra bing kinh hién
vi trén cic miu 14 dé quan sat sy hién dién cia cic bao tir ndm Corynespora
cassiicola. Cac phuong phap nay doi héi nhiéu thoi gian, cong stre, chi phi. Hién tai
cac phuwong phap tiép cén phin tr cho viéc phat hién, x4c dinh ndm corynespora
cassiicola gdy bénh trén cdy tréng chu yéu 1a phuwong phap PCR va Nested PCR
(Sousa va cdng su, 2016; Qi va cong su, 2009). Tuy nhién, cac phuong phdp nay
thuong tdn chi phi va cin thuc hién trong phong thi nghiém c6 trang bi t6t khong thich
hop cho chin do4n nhanh tai déng ruong. Chinh vi vay viéc khuéch dai déng nhiét qua
trung gian vong (LAMP) da dugc coi la mdt phuong phap mang tinh thay thé dé phat
hién nhanh ndm Corynespora cassiicola dic biét 12 phat hién nhanh tai ddng rudbng
trong thoi gian 30 phuat. Cho dén nay, chua c6 cong bd nio cho viéc phét hién nhanh
nim Corynespora cassiicola bang k§ thuat LAMP.,

Ban chét ky thuét ciia sang ché

Do d6, nham muc dich xac dinh nhanh va dinh danh chinh xé4c véi it chi phi va
¢6 dd nhay cao dbi v6i ndm Corynespora cassiicola, myc dich cua sang ché dé xuit
trinh tu cua chi thi viing khuéch dai duoc dic trung trinh ty (SCAR-Ccas) va céc doan
mdi khuéch dai ding nhiét qua trung gian vong (LAMP-Ccas) dic hiéu dé phat hién

nhanh va dinh danh chinh xac nim Corynespora cassiicola.

Theo mdt phuong an, vung chi thi SCAR-Ccas ¢6 trinh tu nhu dugc n€u trong
SEQ ID NO.1 nhu sau:

TGAACCGGAGAAGCGTGAAACACAATCTGCTATCTCATACGTGTGCATAC
GTTCCGTGTGTGAAATTGTCGATGATGCCGAAGAGTGAACCGTGGGAAAA
AAACCGTCCAAGTATGTCGAGAGGGTTATGATAAGACGTCAGTAGGAACT
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GAGTTTACTTGCTAGCAGCCTGCGGGTAGAGCGAGTTGTAAACTTGGTCCA
CCACGTATGAGGCGCGGATGGGATGGCCGTTGAAACGGCGACCGTTGAGG

CCTTCGATCGCCTTCTTGCTACCGGCGAGGGTCTCGAACTTGACATAAACG

TCTCCGCCAGACTGAGGATCGACTGCCAAGTGTACGACACGTCCATAAGTG
CTAGAACACTCATTCTCGATTTCACGCTTCTCCGGTTCA

Theo phuong 4n khéc, cac doan moi LAMP-Ccas c6 trinh tu nhu dugc néu duédi
day:
Poan mdi F3: 5> GCGGGTAGAGCGAGTTGT 3’ (SEQ ID NO. 2)
DPoan mdi B3: 5> GCACTTATGGACGTGTCGTA 3° (SEQ ID NO. 3)

Poan mdi FIP: 5
CCTCAACGGTCGCCGTTTCAAAACTTGGTCCACCACGTATG 3’
(SEQ ID NO. 4)

Poan mdi BIP: 5’
TTCGATCGCCTTCTTGCTACCGGGCAGTCGATCCTCAGTCT 3’
(SEQID NO. 5)

MO ta viin tit cac hinh vé

Hinh 1: Khao st tinh da hinh ciia Pot2 transposon v6i moi Pot2L2 giita cac loai nim
gdy bénh trén cay trong khic nhau. Mili tén chi muc tiéu @& phat trién chi thi SCAR-
Ccas ddc hiéu cho nim giy bénh cay trdng, Corynespora cassiicola. M-Ladder 1 kb;
l-Antrodia serialis; 2- Fusarium sp.; 3- Fomitopsis cf. meliae; 4-Trametes polyzona,
5-Magnaporthe oryzae; 6-Curvularia lunata; 7-Lasiodiplodia theobromae; 8,9,10,11-
Corynespora cassiicola (BT1 1;DN31;QN01;LK17); 12- Pleurotus ostreatus; 13-
Auricularia auricularjudae; 14-Colletotrichum gloeosporioides; 15-Corticium sp.; 16-
d6i chtng 4m

Hinh 2. So dd plasmit pJET1.2 dung d& chén san phdm PCR khuéch dai tir mdi Pot2L.2
cho viéc gidi trinh ty chi thi SCAR-Ccas dac hiéu cho ndm Corynespora cassiicola

gdy bénh trén cay trong
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Hinh 3. Tinh twong ddng vé trinh tir cia chi thi SCAR-Ccas v6i ndm gdy bénh rung 14
cao su, Corynespora cassiicola bang céng cu BLAST (Hinh 3A) va phan tich cay thu
muc di truyén (Hinh 3B). Két qua cho thiy trinh tu ctia chi thi SCAR-Ccas twong dong
97% trinh tw ctia ndm Corynespora cassiicola trong co s& dit liéu ctia NCBI. Phan tich
cay thu muc di truyén ciing chi ra rang chi thi SCAR-Ccas ¢6 mbi quan hé chic chd
v6i cac miu phan 14p Corynespora cassiicola bat ké vat chi va ngudn gbc khéac nhau
cia chung. Nim Colletotrichum gloeosporioides duoc st dung la dbi chimg

(outgroup) ctia cdy di truyén.

Hinh 4. Phan tng LAMP v&i ciip mdi dic hidu cho Corynespora cassiicola phét trién
tir ving trinh tw SCAR-CCas cho viéc phét hién ndm Corynespora cassiicola v&i cac
nim gay bénh cdy trong khéc. (A) Puong khuéch dai san phdm LAMP dugc quan sat
chi trén mau nidm Corynespora cassiicola ma khong c6 trén cac ndm khéc. (B) duong
cong néng chay ciia phan ing LAMP dugc quan st chi trén mau ndm Corynespora
cassiicola ma khong c6 trén cac ndm khac. (C) San pham LAMP dugc dién di trén 1%
agarose gel. San phdm LAMP dang thang ADN duoc quan sat chi tran mau nim
Corynespora cassiicola ma khong c6 trén cac ndm khic. Hinh bén trai bao 26m
Corynespora cassiicola (1), Antrodia serialis (2), Fusarium sp. (3), Fomitopis cf.
meliae (4), Tramentes polyzona (5), Magnaporthe oryzae (6), Curvularia lunata (7), -
LAMP: d6i chimg 4m (8). Hinh bén phai bao gdm Corynespora cassiicola (1),
Lasiodiplodia theobromae (2), Pleurotus ostreatus (3), Auriculartia auricularudae (4),
Colletotrichum gloeosporioides (5), Corticium sp (6), Phytophthora sp. (7), LAMP:
d6i ching am (8).
MG ta chi tiét sang ché

Muc dich cua sang ché @ xuét trinh tu cua chi thi ving khuéch dai duogc dic
trung trinh ty (SCAR-Ccas) va cac doan moi khuéch dai ddng nhiét qua trung gian
vong (LAMP-Ccas) ddc hiéu dé phat hién nhanh va dinh danh chinh xéac ndm
Corynespora cassiicola gdy bénh cay trdng. Téc gia sang ché da st dung 4 doan mbi
cta 2 trinh tu LTR-retrotranposon Pyret va Pot2 transposon dé khao sat tinh da hinh
cla cac yéu t6 nhay (transposon) trén cac mau nidm khac nhau (Bang 1 va Bang 2).

Phén tmg PCR véi mdi Pot2L2 cho ra 2 san phdm khuéch dai trén ndm Corynespora
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cassiicola va 1 trong 2 san phim d6 véi kich thuéc khoang 400 bp duoc cét, tinh sach
ADN tir agarose gel va chén vao trong plasmid pJET1.2 dé giai trinh tw (Hinh 1).
Trinh tu cta chi thi SCAR-Ccas duoc st dung cho viéc thiét ké mdi PCR bang phin
mém Primer 3 (Untergasser va cong su, 2012) va mdi LAMP-Ccas bing phan mém

PrimerExplorer V5 (Eiken Chemical Co. Ltd., Tokyo).

Bang 1. Trinh ty doan mdi duge dung dé khao sat tinh da dang di truyén clia cdc nAm

gdy bénh cdy trong khac nhau dya trén trinh tu cta cic yéu td nhay (transposable

elements)
STT Tén mbi Trinh tw (5 - 3) Tham khio
3 Pot2-F3 AACCAACGCTACTTCTTCACG Tu thiét ké
(SEQ ID NO.6)
4 Pot2-B3 CGGTTCATTAACCTCTTCTTCA Tu thiét ké
(SEQ ID NO.7)
5 Pyrl CCCTTGTCCGTTTGAGATCA  Chadha va Sharma, 2014
(SEQ ID NO.8)
6 Pot21.2 TGAACCGGAGAAGCGTGAAA  Chadha va Sharma, 2014
(SEQ ID NO.9)

Bang 2. Cac mau ndm dugc st dung cho viéc danh gid tinh chuyén biét cia moi
LAMP trong viéc phat hién nhanh va dinh danh chinh xac ndm Corynespora

cassiicola
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STT. Tén nim Pia diém
1 Antrodia serialis RIBE-R.304
2 Fusarium sp RIBE-R.304
3 Fomitopsis cf- meliae RIBE-R.304
4 Trametes polyzona RIBE-R.304
5 Magnaporthe oryzae RIBE-R.304
6 Curvularia lunata RIBE-R.304
7 Lasiodiplodia theobromae RIBE-R.304
8 Corynespora cassiicola — BT11 RIBE-R.304
9 Corynespora cassiicola — DN31 RIBE-R.304
10 Corynespora cassiicola — QNO1 RIBE-R.304
11 Corynespora cassiicola — LK17 RIBE-R.304
12 Pleurotus ostreatus RIBE-R.304
13 Auricularia auricularjudae RIBE-R.304
14 Colletotrichum gloeosporioides RIBE-R.304
15 Corticium sp. RIBE-R.304

Trinh ty doan mdi LAMP-Ccas dé phat hién tinh chuyén biét cia ndm Corynespora

cassiicola:

DPoan mbi F3: 5> GCGGGTAGAGCGAGTTGT 3’ (SEQID NO. 2)
Poan mdi B3: 5> GCACTTATGGACGTGTCGTA 3> (SEQID NO. 3)

Poan mbi FIP: 5’
CCTCAACGGTCGCCGTTTCAAAACTTGGTCCACCACGTATG 3°
(SEQ ID NO. 4)

Poan mdi BIP: 5’
TTCGATCGCCTTCTTGCTACCGGGCAGTCGATCCTCAGTCT 3’
(SEQID NO.5)
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Kich thugc khuéch dai déng nhiét dang vong cua trinh tu khi str dung 4 doan mdi

ndy nhu duge néu trong SEQ ID NO.10 nhu sau: (183 bp)

GCGGGTAGAGCGAGTTGTAAACTTGGTCCACCACGTATGAGGCGCGGATG
GGATGGCCGTTGAAACGGCGACCGTTGAGGCCTTCGATCGCCTTCTTGCTA
CCGGCGAGGGTCTCGAACTTGACATAAACGTCTCCGCCAGACTGAGGATC

GACTGCCAAGTGTACGACACGTCCATAAGTGC |

Vi du thwc hién sang ché
Vi du 1: Minh ching tinh chuyén biét cia trinh tu SCAR-Ccas (SEQ ID NO.1) dbi véi
nim Corynespora cassiicola giy bénh trén ciy trong.

San phdm PCR véi mdi Pot2L2 trén ndm Corynespora cassiicola dugc tinh
sach ADN tir gel agaroza va chén vao trong plasmit pJET1.2 dé giai trinh tw (Hinh 1

va Hinh 2). Trinh tu cua chi thi SCAR-Ccas dugc so sanh trong co s¢ dit liéu cia

NCBI bang cong cu BLAST (https:/blast.ncbi.nlm.nih.gov/Blast.cgi). Két qua trén

Hinh 3A chi ra rang trinh tu cta chi thi SCAR-Ccas tuong ddng trén 97,38% véi duy
nhét trinh tu cia nAm Corynespora cassiicola ma khong c6 trén cac nidm gay bénh cay
trdbng khac. Hon nita, phén tich cdy thu muc di truyén ciing chi ra rang chi thi SCAR-
Ccas ¢6 mbi quan hé chic ché voi cac mau phéan 1ap Corynespora cassiicola (Hinh
3B). Pidu nay chi ra ring trinh ty SCAR-Ccas la ddc hiéu cho ndm Corynespora
cassiicola gdy bénh trén cay trdng va cé thé st dung cho viéc thiét ké mdi cua cac

phan tng PCR, qPCR, hay LAMP.

Vi du 2: Panh gia tinh chuyén biét cua mdi LAMP-Ccas cho viéc phat hién nhanh va
dinh danh chinh x4c nim Corynespora cassiicola gy bénh trén ciy trong
Budc 1: Ly trich ADN tong s6 cta cac miu nidm giy cay trong (Bang 2) bang Kit
ADN GeneJet Plant Genomic (Thermoscientific, USA):

— Can 0,1 g ndm (s0i ndm) cho vao 6ng Eppendorf 1,5 ml; thém vao 350 pl dung

dich dém tan A va tao 16c xody trong 10 — 20 gidy
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— Thém 50 pl dung dich dém tan B, 20 pl RNaza va i mau & 65°C trong 10 phut

— Thém 130 pl dung dich tidn két tha, tao 18¢ xody trong 5 gidy, sau d6 u 5 phut &
-20°C, ly tim & tbc d6 14.000 vong/phut trong 5 phut, thu 450 — 500 pl dich nbi
va cho vao 6ng Eppendorf sach

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

— Chuyén % thé tich vira thu dugc vao cot, ly thm & tdc @6 8.000 vong/phit trong
1 phut va loai bo dich ¢ day cot, chuyén phén thé tich con lai vao c6t, ly tm &
tdc @6 8.000 vong/phut trong 1 phut

— Thém 500 pl dung dich dém rira I da dugc thém etanol 96%, ly tdm & tbc do
10.000 vong trong 1 phut, loai bd dich duoi va gifr lai cOt

— Thém 500 pl dung dich dém rtra [T d& dugc thém etanol 96%, ly tdm & tbc do
14.000 vong/phiit trong 3 phut, loai bé dich dudi

— Thay éng Eppendorf méi, thém 100 ul dung dich tach rira bang cach nho giot & gitra
cot, 0 trong 5 phut & nhiét dd trong phong. Ly tam & toc d6 10.000 vong/phit trong 1
phit, thu ADN va bao quén & -20°C.

Buéc 2. Chuén bi hdn hop mdi LAMP

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

Buée 3: Thuc hién phan tmg LAMP st dung Isothermal MasterMix (Optigene, UK)
v6i bd mdi phit hop theo thanh phan cho 8 phan mg sau day:

Thanh phan Thé tich 20 pL

MasterMix dang nhiét 115 pL
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Hdn hop moéi LAMP 23 uL
Nude cit 46 uL
Mau ADN 1-2puL

Chuyén 20 pL/phéan Gmg vao 8 6ng phan tng. Luu y, vi tri thir 8 phai dong nép
ngay lap trc -LAMP (d6i chimg am). Chu trinh nhi¢t phan tmg LAMP bao gdm:

- Gia nhiét so bd 40°C trong 2 phut, tdc do gia nhiét 4,8°C/s

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

- Nung ¢ khoang nhiét do tir 95°C trong vong 30 gidy dén 70°C trong vong 30
gidy, tbc d gia nhiét 0,11°C/s

Trong do, dbi chimg am 12 phén Gtng LAMP khong bo ADN. Thiét bi chay phan
tng LAMP 1a may MyGo Mini thoi gian thuc (IT IS, UK) va Genielll (Optigen, UK).
San phém LAMP sau d6 dwoc kiém tra bang phuong phap dién di trén gel agaroza 1%
trong dung dich dém TBE 0,5X.

Han hop cic mdi LAMP dugc st dung dé phét hién nhanh va dinh danh chinh
x4c ndm Corynespora cassiicola gy bénh trén cy tréng bao gbm doan mdi néu trong
SEQ ID NO.2; doan mdi néu trong SEQ ID NO. 3; doan mdi néu trong SEQ ID NO. 4
va doan mdi néu trong SEQ ID NO. 5.

Két qua: Két qua cho thay chi c¢6 duy nhit duong khuéch dai cua nim
Corynespora cassiicola ma khong c0 trén cac ndm giy bénh ciy trong khac (Hinh 4).
Kha niang phat hién ADN cua ndm Corynespora cassiicola 1a trong khoang 30 phut.
Diéu ndy cho thdy mdi LAMP-Ccas ddc hiéu cho ndm Corynespora cassiicola gy
bénh cdy trong va c6 kha nang img dung cho viéc phat hién nhanh tac nhan gy bénh

nay tai dong rudng.
Hiéu qua cta sang ché

Trinh tu chi thi SCAR-Ccas trong sang ché nay la chuyén biét cho nim
Corynespora cassiicola. Trinh tu nay cé thé dugc st dung cho viéc thiét ké cac doan

mdi, ddu do cho cac tiep can phén tir trong chan doén tac nhan gy bénh nay.

-10-
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Cac mdi LAMP-Ccas dac hiéu dugc thiét ké trong sang ché nay c6 kha nang phat
hién nhanh va dinh danh chinh xac nidm Corynespora cassiicola gy bénh trén cay
tréng. Céac mdi LAMP-Ccas gitp tiét kiém rat nhiéu thoi gian, cong stc va tién bac, do
tin cdy cao so voi cac phuong phap truyén théng dua trén hinh thai bao tir trong viéc
phat hi¢n tac nhan nay.

Loi ich cua sang ché 1 ¢6 thé Gmg dung cap mdi dic hiéu nay khong chi cho céac
nghién ctu trong phong thi nghiém ma con cho céc cong tac kiém dinh, chin doén
nhanh tic nhan gy bénh trong giai doan vudn wom va ddng ruong nhim c6 nhiing

giai phép kip thoi trong phong trir bénh do ndm Corynespora cassiicola gy ra

-11-



38324

Tai liéu tham khio

1. Chadha S, Gopalakrishna T. (2006) Detection of Magnaporthe grisea in infested
rice seeds using polymerase chain reaction. Journal of Applied Microbiology

100(5): 1147-1153.

2. Qi YX, Zhang X, Pu JJ, Xie YX, Zhang HQ, Huang SL, et al. (2009). Nested PCR
assay for detection of Corynespora leaf fall disease caused by Corynespora

cassiicola. Australasian Plant Pathology 38(2): 141.

3. Sousa MV de, Siqueira C da S, Machado J da C. (2016). Conventional PCR for
detection of Corynespora cassiicola in soybean seeds. Journal of Seed Science

38(2): 85-91

4. Untergasser A, Cutcutache I, Koressaar T, Ye J, Faircloth BC, Remm M, Rozen
SG. (2012) Primer3--new capabilities and interfaces. Nucleic Acids Res 40(15):
ell5.

-12-



38324

YEU CAU BAO HQ

1. Bo modi LAMP-Ccas bao gém cac doan mdi F3, B3, FIP va BIP, trong d6 doan mdi
F3 ¢6 trinh tu néu trong SEQ ID NO. 2: GCGGGTAGAGCGAGTTGT; doan mdi B3
¢6 trinh tw néu trong SEQ ID NO. 3: GCACTTATGGACGTGTCGTA; doan mdi FIP
co trinh tu néu trong  SEQ ID NO. 4:
CCTCAACGGTCGCCGTTTCAAAACTTGGTCCACCACGTATG, va doan mdi
BIP co trinh tw néu trong SEQ ID NO. 5:
TTCGATCGCCTTCTTGCTACCGGGCAGTCGATCCTCAGTCT.

-13-
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Hinh 1
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Tao dong trong pJET1.2: Hudng dén thu dugc trinh ty 6ng vao

LpIETI2F
i Doan khdi dhu T7

Bat dau 1dng vao tir vitri 372

pIETL2
iy

Ampixilin LPIETIIR

rep(pMBLY

Trinh tu ADN cla ving vi tri da dong

SORTOAGTTT TOSTEIATTAT COUTRTITIY AACTIGEAGL ABGTICLRE m&iiwh-m
GUTALTCARR «&Mgéﬁf ETE GAGETAARES TTSAROUTON UCUAASEIAE GURRIRRRES

LpJET1.2 Boan mdi tao trinh thuan
z41 TRCATORTAS TEANTARAST CAACTGODTT AACACTIONG COPGARCACC ATATOCAICS
&éa‘?&ax’?&”i‘ AOTTHTIUE TSGR TILIGENCES COALTIUIOE TRIAEEIES

o

18

Isostiazs) _ I%noz
IBeiz1 [xpnx Ipspur

Doan khoi dauT7 Batddu sao ché
&0 SGUGTARPAL GARUTCALERY AGBGR
”"’ GCATTATG CTGAGDGATA T COOTOLS

g« #
%‘4
3
o
¥

ivpar  IBgii:
Léng vao wa %e

*TAGIREGAT CTLCT ATGTIETAR

TTCTICT TTTATICNCT CARGATIEIC AGGCTGTATA TTARRAL TATTARGARL
TACARGLAGE ZENTABGAGH CTTUTAMARG TOUGACATAT ARTUTIGAAT ATARTICING

LpJET1.2 Doan mbi tao trinh ty nghich

481 TETGOTEARLS ACOTCATCAS GARCCOTTOT ASCTISGLGTC SGITIICITE GURRTCGALT
ATACGATTGG TGGAGTAGTL CPTSGCANCE TUCRCCGIAC COAARBRGRAU COTTAGLIGR

BRI CTOATEARAR CTACGASCTA ANTATTCOAAT ATGIICCTCT TEALCARCTT TATICTGLRT
CRGTACTEYY CLTCCOICEET TUATAMGTTA TRUASCCGAGE ACTGOTIGEAR RIABGHIGIA
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Khuéch dai
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Thoi gian (gio:phut:giay)
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DANH MUC TRINH TU

<110> NGUYEN BAO QUOC
<120> BO MOI LAMP-Ccas DAC HIEU DE PHAT HIEN VA DINH DANH NAM
CORYNESPORA CASIICOLA

<160 1

<210> SEQ ID NO.1

211> 392

212> ADN

<213> Trinh tu nhén tao

<400>
TGAACCGGAGAAGCGTGAAACACAATCTGCTATCTCATACGTGTGCAT
ACGTTCCGTGTGTGAAATTGTCGATGATGCCGAAGAGTGAACCGTGGG
AAAAAAACCGTCCAAGTATGTCGAGAGGGTTATGATAAGACGTCAGTA
GOAACTGAGTTTACTTGCTAGCAGCCTGCGGGTAGAGCGAGTTGTAAA
CTTGGTCCACCACGTATGAGGCGCGGATGGGATGGCCGTTGAAACGGC
GACCGTTGAGGCCTTCGATCGCCTTICTTGCTACCGGCGAGGUTCTCGAA
CTTGACATAAACGTCTCCGCCAGACTGAGGATCGACTGCCAAGTGTAC
GACACGTCCATAAGTGCTAGAACACTCATTCTCGATTTCACGCTTCTCC
GGTTCA

<160> 2

<210> SEQ IDNO2
<211> 18

<212> ADN

<213> Trinh tu nhan tao
<400>

GCGGGTAGAGCGAGTTGT

<160> 3

<210> SEQIDNOJ3
<211> 20

<212> ADN

<213> Trinh fir nhén tao
<400

GCACTTATGGACGTGTCGTA
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<160> 4

<210> SEQ ID NO .4
<211> 41

<212> ADN

<213> Trinh tu nhan tao
<400>

CCTCAACGGTCGCCGTTTCAAAACTTGGTCCACCACGTATG

<160> 5

<210> SEQ ID NO.5
<211> 41

<212> ADN

<213> Trinh tu nhan tao
<400>

TTCGATCGCCTTCTTGCTACCGGGCAGTCGATCCTCAGTCT

<160> 6
<210> SEQ ID NO.6
211> 21

<212> ADN

<213> Trinh ty nhén tao
<400>

AACCAACGCTACTTCTTCACG

<160> 7

<210> SEQ ID NO.7
<211> 22

<212> ADN

<213> Trinh tu nhén tao
<400>

CGGTTCATTAACCTCTTCTTCA
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<160> 8

<210> SEQ ID NO.8
<211> 20

<212> ADN

<213> Trinh tu tham khao
<400>

CCCTTGTCCGTTTGAGATCA

<160> 9

<210> SEQ ID NO.9
<211> 20

<212> ADN

<213> Trinh ty tham khao
<400>

TGAACCGGAGAAGCGTGAAA

<160> 10

<210> SEQ ID NO.10

<211> 183

<212> ADN

<213> Trinh tu khuéch dai

<400>
GCGGGTAGAGCGAGTTGTAAACTTGGTCCACCACGTATGAGGCGCGGA
TGGGATGGCCGTTGAAACGGCGACCGTTGAGGCCTTCGATCGCCTTCTT
GCTACCGGCGAGGGTCTCGAACTTGACATAAACGTCTCCGCCAGACTG

AGGATCGACTGCCAAGTGTACGACACGTCCATAAGTGC
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