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SUMMARY
(FELQFE)

Viruses have caused diseases in economically important crops and vegetables,
resulting in yield loss and reducing the value of commodities. So far, viruses have
been diagnosed by either ELISA or PCR. However, such diagnostic methods are
limited to detect a single or a few target viruses. Furthermore, these detection
methods frequently produce false-positive or -negarive results. The development of
oligonucleotide DNA chip is likely to assist efficient diagnosis of viruses.

To develop oligonucleotide DNA chip, approximately thirty different virus
species are selected by the importance of host crops and the occurrence for last
several years nationwide. Virus samples are obtained from the virus collections in
National Institute of Agricultural Science and Technology and fields samples
nationwide. Field samples are furthur purified by inoculating test plants or directly
applied to oligonucleotide DNA chips due to the difficulties in mechanical inoculation.
All samples are carefully examined by PCR and nucleotide sequencing of the products
before total RNA extraction.

Genome information of target viruses is obtained from several public
databases, such as NCBI or DPVWeb, and National Institute of Agricultural Science
and Technology. Approximately five thousand oligonucleotides for thirty target viruses
are designed by Array Designer 3.01. Among them, three hundred oligonucleotides are
selected and screened. They are selected based on the transcription mechanism, titers
of viruses in host plants, and copy number of target genomic or subgenomic RNA.
Most of diagnostic chips contain a single species of target virus or strains derived
from the target virus. However, oligonucleotide chip constructed in this project
contains multiple species of target viruses. We overcome such technical problems by
developing a unique labelling method to incorporate dye nonspecifically into all kind of
RNAs.

When the diagnostic chip contains multiple targets or the sample contains low
copy of target RNA/DNA, oligonucleotide DNA chip for the diagnosis of plant viruses
developed in this project will suggest lobust solutions with technical advances. Also it
could be directly applied to the diagnosis of animal and human viral pathogens and

the forecast of the occurrence of virus diseases.
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9 | Odontoglossum ringspot virus o 24 |Tobacco mild green mosaic virus a1
10 |Onion yellow dwarf virus ul= | 25 |Tobacco mosaic virus =]
11 |Papaya ringspot virus 1k | 26 |Tobacco rattle virus 72
12 | Pepper mild mottle virus a3 | 27 |Tomato mosaic virus ErnlE
13 | Pepper mottle virus a3 | 28 |Turnip mosaic virus LI
14 | Potato leaf roll virus 2 | 29 |Watermelon mosaic virus 2 el
15 | Potato virus X A | 30 |Zucchini yellow mosaic virus el
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# 8 g whelH & 30F 2] A

WG] Alg F So] Zefoly]

v utole s et v

A7

2= (bp)

AMV
BaMMV
BaYMV
BBWV?2
CGMMV
CMV
KGMMV
MNSV
ORSV
OYDV
PRSV
PMMoV
PepMoV
PLRV
PVX
PVY
RMV
RBSDV
RSV
SLV

SMV

AM-C10
AM-N50
BaMM-R1-C10
BaMM-R1-N10
BaYM-R1-C20
BaYM-R1-N10
BBW2-C40
BBW2-N30
CGMM-C60
CGMM-N30
CMR3-C30
CMR3-N40
KGMM-C20
KGMM-N60
MNS-C05
MNS-N55
ORS-N1
ORS-C1
OYD-CO08
OYD-N20
PRS-C10
PRS-N50
PMMo-C20
PMMo-N50
PepMo-C40
PepMo-N40
PLRVCP3
PLRVCP5
PVX3

PVX5

PVYCP3
PVYCP5
RM-C20
RM-N40
RBSD-S10-C40
RBSD-S10-N40
RS-R4-C10
RS-R4-N30
SL-C10
SL-N30
SM-C20
SM-N40

CGCATGGGTAGGAGCTGTGAAGAC
CTGGTGGGAAAGCTGGTAAAC
ACAAAGTGCCACCCCATAAGGAT
CGCAACGTAGGAAATGGGAAGAGAC
AATTGCTATCACATCTAATCCATAG
ACAAAGCTTGTTGTTGGACACCA
GCTAGGTCCAGGCAAATTGTA
GTTGGTGCGATGTCAGG
AATTAAGTAAAGTCCTGACG
ATGGAACGTACCGGAATC
CCACACGGTAGAATCAAAT
GCTCGCCTGTTGAAGTCGCA
CTTACGCCAGCATGTCGTCACA
AGTCGCGCATTGCTGCTTTGAT
AAA-(o]stAEr B8 &93d)
GAG-(e]slAer 58 &93d)
TAGTGTTGTAGATGATATTGTGGT
ACCTACATATCCGCAGTGAAA
TAT-(o]3tA ek 53 &9 d=)
GGG-(o]st e 53&=d#=)
AGACTCAGAGAACTCGAAT
AAACTGGAGAGAGAGATAG
GTCCACTCGCGCTCTCGAACAGAGC
ATTGGGCAGAACTCGGAGTCATCGG
TATCGTGGCATGTATGGTTCTTG
GAATACAAACCAAGCCAAGT
AGATTTTCCATTTCCCTTCC
GAGTACGGTCGTGGTTAAAG
AGACGTAGTTATGGTGGTGG
AATGATAGATACGGGTCCCT
GGTGGTGTGCCTCTCTGTGTTCT
ATGACACAATTGATGCAGGAGGAA
CGTTAACAGGTGATCCAGGAAATA
TACGCCGGTCCTGATTCG
AATCAAAACAAGGTACAGCCAAAGA
CGTCGAAACGAATTAGAAGAGAAAA
AGTTGATAATAAGAATAGGAAATC
CATCACAGTGTCACTGGTCTTCAT
CGT-(o]std e 58 =da-)
TAT-(o]stAeF 53 &9d+-)
TGCCTATACCCTCAACAT
CATATCAGTTTGTTGGGCA

440

630

501

579

609

850

403

229

691

297

881

501

338

o66

432

759

669

235

571

204

492
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o) gmfole] s Zefo] A7 LG A= (bp)
SqM-C20 CCA-(o]3l g S &dad)
SAMV G M-N40 GAT-(c] 3% S35 Zaad) 480
SPFMV SPFMV 2-R GGAATGGTTGCGGGTTGC a7
SPFMV 2-F GGACCAAGCCCCATACAA
TMGMY TMGM-C2 TGGGCCGCTACCGGCGGTTAGGGGA c01
TMGM-NI1 AATGTAAGTGATGACGAGTCTATCG
MY TM-C2 AACCAGAAGAGCTCTCGAAAGAGCT
TM-N1 ATCGATGATGATTCGGAGGCTACTG
TRV TRVCP5 CAGACGGTATGTACGATGAGG 99
TRVCP3 GCAGGAACCCACCTAGTGTT
ToMY ToM-C50 GACGGTGCTCTGAGGGAAA =15
° ToM-N30 CTACTGCCCTTTGTCATTAGAA
TUMV TuM-C10 TCACCACATGCGCTAACACCAA 161
v TuM-N60 ACATTGAAAAGCGTAACCA
WMV WM2-C20 CTTATAACGACCCGAAATGCTA 391
WM2-N50 AGTCCGTATATGCCTAGAT
UMY ZYM-C10 AGGCTTGCAAACGGAGTCTAAT 510
ZYM-N50 TATATAGAGATGAGAAATGCAGA
3. At vlolefxe g1 9L HA
A wolg 2z AAE 30F9 mloly st Ui AddE A BEE ARE AHIAY
e A WEsRd FA AEE AHFs FRe. ﬂiﬂOhaWﬂﬁi%%?%ﬂ@
9l EZglo]lHE o]&3le] RT-PCR W oz Adstgon, eja 3 Ay AUd £45 93
o] th& ulolgixe] B GoJRA AEs] AU £33 JAdg Zgoln e JF F4
Aol o3k mj 5ol A wkgom A e WhE WA 8] §lste] 747 wpo]e]xe] ¥ RT-PCR 4
ol d7IdS BAEqr). gl nloly Al FAHES Edlo] A RAE FA e oA
HEFo] ¢t = HlolglaE AP AAVFE AUAGE S 3 B0 ALgEAH odE &
FEY B AEAdEF 3 B0 AFES wlolgiad Az ARIAIE S gAY EAHS B
ANzl A4 AnE HEeA

s ACCTACTAAACGTTCTCAGAACTATGCTGCTCTACGCAAAGCTCAACT
| GCCGAAGCCTCCGGCGTTGAAAGTCCCGGTTGCGAAACCGACGAATAC
TATACTGCCACAGACGGGCTGCGTGTGGCAAAGCCTCGGGACCCCTCT
| GAGTCTGAGCTCTTCAAATGGGCTCGGTGCGAGATTCCTCTACAGTTT
| TCTGAAGGATTTCGTAGCACCTCGAATCCTCGAAGAGGATTTGATTTT
CAGGATGGTGTTTTCTATAACACCGTCCCATGCCGGCTCTTTTTGTCT
CACTGATGACGTGACGACTGAGGATGGTAGGGCCGTTGCGCATGGTAA
TCCCATGCAAGAATTTCCTCATGGCGTTTTCCACGCTAATGAGAAGTT
CGGGTTTGAGT (395 bp)

H7IM L 24 ¢ AF015716

a9 1. Alfalfa mosaic virus

1235 - 1629  (98% ¥ A))
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2. Barley mild mosaic virus (BaMMV)

TCCGCCCTTTTGTTGTCAGGGCTAAAAAGATCTCCACACTGCGCAGGATC
TTTCGCTGTTACTCCATTGAGACGAAACTAATGTTCGTGAAGCTGAGGCG
CGTGCCGCAATGGGCCATAAAGCACGGGTGCCTTGATGAAATCGTCTTCG
ATTTCATGATCCCAGATCAGTTCACTTCCAGAACCGCACTCGAGACACTG
AAGCAGACCAAGCTTGCCGCCATTGGTGTTGGCACAAGCAATTCTCTCCT
CACCTCCGAGCAGACGAACATGAGAACCACTGAAACCCGAAGGCGCAACG
ACTATGATGGTCACGAGGCGCTTCTCCGGTAGGTATCTCATGCAGTTCCA
TTTCCTTCTCAGCAGTGCATTTAAATACGCTTTTAATCACATCAAGCGCC
AAGAGTTGTTCCCGCTTGCAGCGAATCCTTATGGGGTGGC (440 bp)

LR F7IME A 0 AFS36942 6603 - 7042 (96% A A])

19 2. Barley mild mosaic virus

3. Barley yellow mosaic virus (BaYMYV)

AACAGCCAAGGTTATTATCAAAGATACGAAGGGAACTGCGCACCACATGGA
TATTTCACAGCATGATCCAGACCACCTAAAGCAGAATGGGTCCGGCAAAAT
TGGATATCCAGAACACCGGGGGCAGTTTCGACAGGAAGGATCTGCCAAAAC
GACGGATTACGATCTTGGAGCTGAGTTTGGCACCGACACCGATGACATCAC
GCTCGAAGCCTCTACTGGGATATTATTGTCACAAGTTGGGGTCGACGTCGC
AACCCGAGTTGGAAGAATTTGCATGGGCACTTTCAACATGAACTGTTACTT
CTACAACGACTGGATTCTGGTTCCGGGACACCTGCAAGACAGATCCGGCAA
CGTGACAATTCAATTTCCCGACCAAACAGTGCAAACCACAACTGATGCACT
M= CAACGCAAATGGTGTGAAACGATTCTATGGATTA (442 bp)

1 H7IAE A 0 AF536958 4047 - 4483  (96% U A])

219 3. Barley yellow mosaic virus

4. Broad bean wilt virus 2 (BBWV?2)

GGCGATACCAGTTGTGGAAAAGTACACTGAAGAAGTGGCAGATGACAGAC
TGCCAGACAAGGTGCGTGCTAAAGCTGATCAGATAATGGTAGCAGCTATT
| GAGTTGGTGGCGGATGGTTTTGCCTCAGTCAATTCGGACGTTACCATGGC
| TGGTGCGCTTTACGACAAGCGCCACAAGACTATTGCAAGTTCTTTCAAAG
GAGCTTTTGCATCTCGGGCAAGTGGAGTCCCTTCACATGTAATTTACTTT
CCAATGCATAGAGTTCCTGCATGTGATGATCCAAATACAACGTTGGAGCT
TTCAATGGTAAGTCGAGATTCAGACTTTGATGAGGGCTACACATTGGCCA
ACATATCAGCTCGCACTCTTTATGTTCGTGCAAAAGGACCTGAAAAAGTG
ACTGAAACAAGGCATCTTTTGAAGGCCAAAACTGAGGATGTGGTCAAAGC
GCGCCAATTTGCTAGTGAAGCACAGGTTGTTTTCGCTACGCCCCGATTAT
TCCCTGAAGTGAATTGGGACAATTACAATTTG (532 bp)

i A7 A 0 AJ132844 854 - 1385 (94% U A])

2% 4. Broad bean wilt virus 2
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5. Cucumber green mottle mosaic virus (CGMMV)

ATGGCTTACAATCCGATCACACCTAGCAAACTTATTGCGTTTAGTGCTTC
TTATGTTCCCGTCAGGACTTTACTTAATTTTCTAGTTGCTTCACAAGGTA
CCGCTTTCCAGACTCAAGCGGGAAGAGATTCTTTCCGCGAGTCCCTGTCT
GCGTTACCCTCGTCTGTCGTAGATATTAATTCTAGATTCCCAGATGCGGG
TTTTTACGCTTTCCTCAACGGTCCTGTGTTGAGGCCTATCTTCGTTTCGC
TTCTCAGCTCCACGGATACGCGTAATAGGGTCATTGAGGTTGTAGATCCT
AGCAATCCTACGACTGCTGAGTCGCTTAACGCTGTAAAGCGTACTGATGA
CGCGTCTACAGCCGCTAGGGCTGAGATAGATAATTTAATAGAGTCTATTT
CTAAGGGTTTTGATGTTTACGATAGGGCTTCATTTGAAGCCGCGTTTTCG
GTAGTCTGGTCAGAGGCTACCACCTCGAAAGCTTAG (486bp)

2.9 HF7IME A 0 AF417243 5763 - 6248 (99% A A])

9 5. Cucumber green mottle mosaic virus

6. Cucumber mosaic virus (CMV)

TTCGCAGTATCTGTTAACGAATGCGAAGATTAATCAGAATGCGCGCAGT
GAGTCCGAGGAATTAAATGTTGAGAGCCCTCCCGCCGCAATCGGGAGTT
CTTCCGCGTCCCGCTCCGAAGCCTTCAGACCGCAGGTGGTTAACGGTCT
TTAGCACTTTGGTGCGTATTAGTATATAAGTATTTGTGAGTCTGTACAT
AATACTATATCTATAGTGTCCTGTGTGAGTTGATACAGTAGACATCTGT
GACGCGATGCCGTGTTGAGAAGGGAACACATCTGGTTTTAGTAAGCCTA
CATCATAGTTTTGAGGTTCAATTCCTCTTACTCCCTGTTGAGCCCCTTA
CTTTCTCATGGATGCTTCTCCGCGAGATTGCGTTATTGTCTACTGACTA
TATAGAGAGTGTTTGTGCTGTGTTTTCTCTTTTGTGTCGTAGAATTGAG
TCGAGTCATGGACAAATCTGAATCAACCAGTGCTGGTCGTAACCGTCGA
CGTCGTCCGCGTCGTGGTTCCCGCTCCGCCCCCTCCTCCGCGGATGCCA
ACTTTAGAGTCTGGTCGCAGCAGCTTTCGCGACTT (574 bp)

2] A7 E 4 0 DI0538 809-1382  (98% U A)

2% 6. Cucumber mosaic virus

7. Kyuri green mottle mosaic virus (KGMMYV)

ATGCCTTACTCTACCAGCGGTATTCGTTCGCTTCCTGCTTTTTCTAAGTC
TTTTTTCCCTTATTTGGAGTTGTATAATTTATTAATAACAAATCAAGGGG
CGGCTCTGCAGACGCAAAATGGTAAAGACATTTTGCGTGAGTCGCTCGTT
GGTTTGCTGTCTTCTGTTGCGTCACCCACTTCACAGTTTCCTTCCGGTGT
GTTTTATGTGTGGTCTCGTGAGTCGCGCATTGCTGCTTTGATCGATTCTC
TCTTCGGTGCTTTGGATTCAAGAAATAGGGCTATTGAAGTTGAAAACCCT
TCTAATCCATCGACTGGCGAAGCTTTGAACGCTGTTAAGCGCAATGACGA
CGCGTCTACAGCCGCTCACAACGACATTCCTCAGATTTTATCTGCTCTGA
ATGAAGGTGCGGGCGTTTTTGATAGAGCGTCTTTTGAATCTGCTTTTGGT
CTCGTGTGGACCGCAGGTTCGTCTACCTCGTCTTGA (486bp)

2] A7IAME A 0 AF239212 481 - 966 (100% U A])

a9 7. Kyuri green mottle mosaic virus
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8. Melon necrotic spot virus (MNSV)

CAACATTTCGTACACTGAGGGCGCTAAGCCAGGTGCAATATCCGCTCCA
GTTGCCATTAGTAGGCGGGTGGCGGGTATGAAGCCTAGGTTTGTTCGAT
CCGAAGGATCTGTGAAGATAGTTCATAGGGAGTTTATTGCCTCTGTTCT
TCCGTCGGATGATCTCACCGTGAATAATGGTGATGTCAATATCGGTAAG
TATAGGGTCAATCCTAGTAATAACGC (222 bp)

] 2 F7IME 4 0 D12536 2990 - 3211 (90% € A])

1% 8. Melon necrotic spot virus

9. Odontoglossum ringspot virus (ORSV)

TTACACTATTACAGACCCGTCTAAGCTGGCTTATTTAAGCTCGGCTTGG
GCTGACCCCAATTCACTAATCAACCTTTGTACCAATTCTCTGGGTAATC
AGTTCCAAACACAACAAGCTCGAACAACTGTTCAACAGCAGTTTGCTGA
TGTTTGGCAGCCGGTTCCTACTTTGACCAGTAGGTTCCCTGCAGGCGCT
GGTTACTTCAGAGTTTATCGCTATGATCCTATATTAGATCCTTTAATAA
CTTTCTTAATGGGTACTTTTGATACTCGTAATAGAATAATCGAGGTAGA
AAATCCGCAGAATCCGACAACTACGGAAACATTAGATGCAACTCGTAGA
TTTGATGATGCAACTGTAGCAATAAGATCTGCAATAAATAATCTATTAA
ATGAGTTAGTTAGGGGAACTGGTATGTACAATCAAGTCTCATTTGAGAC
GATGTCTGGACTTACTTGGACCTCTTCCTAATC (474 bp)

=

A7IME A 0 AY571290 5727 - 6200 (98% U A])

219 9. Odontoglossum ringspot virus

10. Onion yellow dwarf virus (OYDV)

GCTTTTAGAACAAGCTCCATACAATGTGATAGCTCAGAATGGAAAGGCA
CCTACATAGCGCAAACAGCCCTGAAAAAGTTATTCACCAACATTGATGC
GAGTGAAGTGGAACTGGAGAAATATTACGAAGTATATATGAATCTTGAA
AACGAAGAAGTAATCCCTAAGAAGGTTCGCTACCAGGCGGGAGAAGGAG
ATGCAGCAGCGGTACGTCAACAGGTCACAACAGG (230 bp)

A7IME A 0 AJ510223 9373 - 9565 (87%)

19 10. Onion yellow dwarf virus
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11. Papaya ring spot virus (PRSV)

TCCAAAAACGAAGCTGTGGATGCTGGTCTGAATGAGAAGCTCAAAGAAAAAG
AAAAACAGAAAGAAAAAGAAAAAGATGAACAAAAAGATAAAGACAATGATGG
AGCTAGTGACGGAAATGATGTGTCAACTAGCACAAAAACTGGAGAGAGGGAT
AGAGACGTCAATGCCGGAACTAGTGGAACCTTCACTGTTCCGAGGATAAAGT
CATTTACTGATAAGATGATTTTACCAAGAATTAAAGGAAAAACTGTCCTTAA
TTTAAATCATCTTCTTCAGTATAATCCGCAACAAATTGACATCTCAAACACT
CGTACCACTCAATCTCAATTTGAGAAGTGGTATGAGGGAGTGAGAAATGATT
ATGGCCTTAATGATAACGAAATGCAAGTGATGTTAAATGGTTTGATGGTTTG
GTGTATCGAAAATGGTACATCTCCAGACATATCTGGTGTCTGGGTGATGATG
GATGGGGAGACTCAAGTTGATTATCCTATTAAACCTTTGATTGAACACGCAA
CTCCTTCATTTAGGCAAATCATGGCTCACTTCAGTAACGCGGCAGAGGCATA
CATTGCAAAGAGGAACGCAACTGACAGGTACATGCCGCGATATGGAATTAAG
AGAAATTTGACTGACATTAGTCTCGCTAGATATGCTTTCGATTTCTATGAGG
TGAATTCGAAAACACCTGATAGGGCTCGTGAAGCTCATATGCAGATGAAGGC
TGCAGCGCTACGCAATACTAATCGCAGAATGTTTGGAATGGACGGCAGTGTC
AGTAACAAGGAAGAAAACACGGAGAGACACACAGTAGAAGATGTCAACAGAG
ACATGCACTCTCTCCTGGGTATGCGCAACTGA (864bp)

sk A7IME 4 0 DQ340771 9352 - 10116 (97% HA])

19 11. Papaya ring spot virus

12. Pepper mild mottle virus (PMMoV)

ATTGGGCAGAACTCGGAGTCATCGGACGCCGAGTCTTCTTCGTTTTAACTA
TGGCTTACACAGTTTCCAGTGCCAATCAATTAGTGTATTTAGGTTCTGTAT
GGGCCGATCCATTAGAGTTACAAAATCTATGTACTTCGGCGTTAGGTAATC
AGTTTCAAACACAGCAGGCTAGAACTACGGTTCAACAGCAGTTCTCTGATG
TGTGGAAGACCATACCGACCGCTACAGTTAGATTTCCTGCTACTGGTTTCA
AAGTTTTTCGATATAATGCCGTGCTAGATTCTCTAGTGTCGGCACTTCTCG
GAGCCTTTGATACTAGGAATAGGATAATAGAAGTAGAAAATCCGCAAAATC
CTACAACTGCCGAGACGCTTGATGCGACGAGGCGGGTAGATGATGCGACGG
TGGCCATTAGGGCCAGTATAAGTAACCTCATGAATGAGTTAGTTTGTGGCA
CGGGAATGTACAATCAAGCTCTGTTCGAGAGCGCGAGTGGAC  (501bp)

H7IME A 0 AB254821 5635 - 6135 (99% U A|)

a9 12. Pepper mild mottle virus

s

13. Pepper mottle virus (PepMoV)

GAATACAAACCAAGCCAAGTCGACATATCGAATACTCGTTCAACCCAGGC
| ACTATTTGACAATTGGTATAGTGAAGTTATGAAAGCATACGATTTACAAG
AGGAGGCTATGGGTACAGTGATGAATGGCTTAATGGTTTGGTGCATTGAA
AATGGCACGTCCCCAAACATTAGTGGAACATGGACCATGATGGATGGAGA
CGAACAGGTGGAATTCCCATTAAAGCCCGTGATAGAGTATGCTAAGCCGA
CTTTTCGGCAGATAATGGCGCATTTTTCTGATGTGGCTGAGGCATATATA
GAAATGCGCAATAAGCAAGAACCATACATGCCACGATA (338 bp)

s A7IAME A 0 MI6425 8784 - 9121 (96% LX)

% 13. Pepper mottle virus
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14. Potato leaf roll virus (PLRV)

GGTGGTGTACAACAACCAAGAAGGCGAAGAAGGCAATCCCTTCGCAGGCGC
ACTAACAGAGTTCAGCCAGTGGTTATGGTCACGGCCCCTGGGCAACCCAGG
CGCCGAAGACGCAGAAGAGGAGGCAATCGCCGCTCAAGAAGAACTGGAGTT
CCCCGAGGACGAGGCTCAAGCGAGACATTCGTGTTTACAAAGGACAACCTC
GTGGGCAACTCCCAAGGAAGTTTCACCTTCGGGCCGAGTCTATCAGACTGT
CCGGCATTCAAGGATGGAATACTCAAGGCCTACCATGAGTATAAGATCACA
AGCATCTTACTTCAGTTCGTCAGCGAGGCCTCTTCCACCTCCTCCGGTTCC
ATCGCTTATGAGTTGGACCCCCATTGCAAAGTATCATCCCTCCAGTCCTAC
GTCAACAAGTTCCAAATTACGAAGGGCGGCGCCAAAACTTATCAAGCGCGG
ATGATAAACGGGGTAGAATGGCACGATTCTTCTGAGGATAAGTG(503bp)

7+ =} A7IAE A 0 DI3954 3622 - 4124 (99% dA])

19 14. Potato leaf roll virus

15. Potato virus X (PVX)

TATTCCAACGGTATCAGCAGAGCTAGGCTGGCAGCAGCAATTAAAGAGGTGTG
CACACTTAGGCAATTTTGCATGAAGTATGCCCCAGTAGTATGGAACTGGATGT
TAACTAACAACAGTCCACCTGCTAACTGGCAAGCACAAGGTTTCAAGCCTGAG
CACAAATTCGCTGCATTCGACTTCTTCAATGGAGTCACTAACCCAGCTGCCAT
CATGCCCAAAGAGGGGCTTATCCGGCCACCGTCTGAAGCTGAAATGAATGCTG
CCCAAACTGCTGCCTTTGTGAAGATTACGAAGGCCAGGGCACAATCCAACGAC
TTTGCCAGCCTAGATGCAGCTGTCACTCGAGGTCGTATCACTGGAACAACAAC
CGCTGAGGCTGTTGTCACTCTCCCACCACCATAACTAC (409 bp)

A7IAE A 0 MIS516 5959 - 6367  (98% A )
a9 15. Potato virus X

AAAACAAGAGCAAGGTAGCATTCAACCAAATCTCAACAAGGAAAAGGAA
AAGGACGTGAATGTTGGAACATCTGGAACTCATACTGTGCCACGAATTA
AAGCTATCACGTCCAAAATGAGAATGCCCAAGAGTAAAGGTGCAACTGT
ACTAAATTTGGAACACTTACTCGAGTATGCTCCACAGCAAATTGACATC
TCAAATACTCGAGCAACTCAATCACAGTTTGATACGTGGTATGAAGCAG
TACAACTTGCATACGACATAGGAGAAACTGAAATGCCAACTGTGATGAA
TGGGCTTATGGTTTGGTGCATNGAAAATGGAACCTCGCCAAACATCAAC
GGAGTTTGGGTTATGATGGATGGAGATGAACAAGTCGAATACCCATTGA
AACCAATCGTTGAGAATGCAAAACCAACACTTAGGCAAATCATGGCACA
TTTCTCAGATGTTGCAGAAGCGTATATAGGAATGCGCCACAAAAAGGAA
CCATATATGCCACGATA (507 bp)

Eapds A7 24 0 AJRI0346 8616 - 9122 (99% L A])
1% 16. Potato virus Y
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17. Ribgrass mosaic virus (RMV)

ATGTCTTACAACATTACGAACTCGAATCAGTACCAGTTTTTCGCAGCGG
‘1¢JGGGCGGAGCCCATAGCAATGCTTAACCAGTGCGTATCTGCGTTGTC

ACAGTCGTATCAGACACAAGCTGCGAGAGATACTGTCAGACAGCAATTC
TCGAACTTGTTAAGTGCGATTGTGACACCGAACCAGCGGTTTCCAGAAA
CAGGATACCGGGTGTATGTTAATTCAGCAGTTCTAAAACCGTTGTACGA
GGCTCTTATGAAGTCTTTTGATACTAGAAATAGGATCATTGAGACCGAA
GAAGAGTCGCGTCCTTCGGCTTCCGAAGTAGCCAATGCAACACAACGTG
TTGACGATGCGACCGTGGCCATCAGGAGTCAAATTCAGCTTTTGCTGAG
TGAGCTTTCCAGTGGACATGGTCTTATGAACAGGGCAGAGTTTGAGGTT
TTAATACCTTGGGCTACTGCGCCGGCTAAATAG  (474bp)

pagal A7IME B4 0 AF103781 50 - 523 (90% L A])

a9 17. Ribgrass mosaic virus

18. Rice black-streaked dwarf virus (RBSDV)

CGTCGAAACGAATTAGAAGAGAAAAGTGCCAGTAACACTTCAACCACAGT
AAAGAAGGTTAAAATTCATTTCTCTGTTCAATATTTTGACGAATTTAAAG
TTAATGGACACGAAAAAAGCATTGTAGTTCAAACTCATAAAGGTGAAATG
ACACTAGATTATTACCGTAAAATTGGCGAAGTATTAAGTGCGATTTGGAA
ACGCGGTAAATCTTTGGCTGTACCTTGTT (229 bp)

H A7IAME A 0 AF459813 1087 - 1315 (97% U A))

29 18. Rice black-streaked dwarf virus

19. Rice stripe virus (RSV)

TCACAGTGTCACTGGTCTTCATGGACACTGGCAGATCAGTCCTTTCAAT
CCCCCAGAACCAAAGAGTTCTAGAGATGACACAGTTCTGCACTGAGCTG
TCATCAACAGATACGGACACTTGAAGATTATGCTTATCCTCCAAAGCCA
il GAAAATTCGCTAGAGAACCCAAGACAGCAAAATTCTTGCTAATTGGGTA
GCGAACCTCTACCTCAACTTGATCTGAGGAGTTCACATAGGACTTGTCT
ATTATGCGGAGGGTAGTTATTCCACTAGCTCTACCCTTGATTCCAATCC
AGACCATAGCAAAAGTTGCCACTCTAAAGAATGGATAATGGGTGAGAGG
i TTCGATGAAACCAATATGGATCAACAAGTATGTTGAAAGTTGCTCTCCTA
I'8 TGGGCCTTCACAGAATAGTCCTGTTTGGCTATGAACATATCATACTTGT
TCACCTTGACATCTGAGAAGCTGAAGGGTTCCAATCCAAGCATTGTGGC
AGCTTGGTCAATCGTAACCCTACCCTGATTCAGAGGCCTCTTGGAGAGA
GCTAAAGATATCCTATCCTTATTATCAAC (571bp)

H A7IME A 0 AY97329 216 - 783 (99% U A])

29 19. Rice stripe virus
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20. Shallot latent virus (SLV)

TATGGCTAACGAAGAAGAAGAACTCAACAACGTTAAGAACTTGCCGACT
CGCGATCCTGGGACCATCCCAGAGCATGAGACGCAGTAAAGCAGTGAAT
GACGTCGGTGTTATGGAGCGTGAGGGTTTCGAAGCCGTGCTCCGAAGGA
GCGAAAACAGATTCAACAAACTTAAGGAGAAGTGCATGTCTGAATTGTC
TAGCGTGAAC  (206bp)

BIa=y A7NAE A 768502 7084 - 7285  ((91% € A))
19 20. Shallot latent virus

21. Soybean mosaic virus (SMV)

AGCAGCAAAGATGTAAATGTTGGATCAAAAGGAAAGGTGGTTCCGCGTTTG
7% CAGAAGATTACAAGGAAGATGAATCTTCCAATGGTTGAAGGGAAGATCATT
| CTCAGTTTGGACCACTTGCTTGAGTACAAACCTAATCAGGTTGATTTATTC
% AACACTCGAGCAACAAGAACACAGTTTGAAGCGTGGTACAATGCAGTTAAA
+'| GATGAATATGAGCTTGACGATGAGCAGATGGGTGTGGTCATGAATGGTTTC

&% TATGGACTACTGAGGAATTTGAGAGATAGAGAGCTAGCTCGCTATGCTTTT
GATTTCTATGAGGTTACTTCTAAAACACCAAACAGGGCAAGGGAAGCAATA
GCGCAGATGAAGGCTGCAGCTCTCTCGGGAGTTAACAACAAG  (603bp)

oft

91714 A DQ5IT428 82 - 684 (98% AA)

19 21. Soybean mosaic virus

22. Squash mosaic virus (SqMV)

AGCCCCACAACATTTTGCGAGTTTTACTGCTGATTTGATGGAATCCACA
| GTGAGTGGGGATTCTACTGGAAATTGGAATATTACAGCTTATCCGAGTC
CTATATCCAATTTGTTGAAAGTGGCTGCTTGGAAGAAGGGGACAATAAG
ATTCCAACTCATTTGCCGGGGTGCTGCCGTTAAGCAATCCGATTGGGCT
GCGTCAGCCAGAATAGACTTGGTCAATAACCTCTCAAATAAAGCTTTAC
CTGCGCGCTCTTGGTATATTACTAAGCCACGAGGAGGTGATATCGAGTT
TGACTTGGAAATAGCGGGGCCAAATAATGGTTTTGAAATGGCCAATTCC
AGTTGGGCTTTCCAGACTACATGGTATTTGGAAATTGCCATAGACAACC
CTAAGCAATTCACTCTTTTCGAG (415 bp)

sk A7IME A 0 AF059532 2754 - 3168 (99% dA])

a9 22. Squash mosaic virus
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23. Sweet potato feathery mottle virus (SPEMV)

# GGACCAAGCCCCATACAATGAATTAGCACGAAGTGGAAAGGCACCATACATA
GCTGAAACTGCACTTAAAGCACTCTATACTGGTGTCCAACCTAGTGCTTCTG
AATTGAGTGCGTATGCAAAAGTGCTTAACGAAATGTATGATGATAGTGTGCT
TCAGGAGAATGAGTTAGAAGTGTACCATCAATCTAGTGAACGTACTGAATTC
AAAGACGCAGGAGCGAACCCTCCAGCCCCTAAGCCTAAGGATATCCCTCCAC
CACCCACAATAACTGAGGTTACTGATCCAGAAGACCCAAAGCAGGCAGCTTT
GAAAGCTGCACGAGCTAAGCAACCCGCAACCATTCC  (348bp)

ALt A7IAE A 0 D86371 9465 - 9812 (97% U A])

a9 23. Sweet potato feathery mottle virus

24. Tobacco mild green mottle virus (TMGMV)

ATGCCTTATACAATCAACTCTCCGAGCCAATTTGTTTACTTAAGTTCCG
CTTATGCAGATCCTGTGCAGCTGATCAATCTGTGTACGAATGCATTGGG
¢« | TAACCAGTTTCAAACGCAACAAGCTAGGACAACAGTCCAACAGCAATTT
GCGGATGCCTGGAAACCTGTGCCTAGCATAACAGTGAGATTTTCTGCAT
CGGATTTCTATGTTTATAGATATAATTCGACGCTTGATCCGTTGATCAC
GGCGTTATTAAATAGCTTTGATACTAGAAATAGAATAATAGAGGTTGAT
AATCAACCCGCACCGAATACTACTGAAATCGTTAACGCGACTCAGAGGG
TAGACGATGCGACTGTAGCTATAAGGGCTTCAATCAATAATTTGGCTAA
TGAACTGGTTCGTGGAACTGGCATGTTCAATCAAGCAGGCTTTGAGACT
GCTAGTGGACTTGTTTGGACCACAACTCCGGCTACTTAG (480bp)

A7 d 4 0 DQ821941 5667 - 6146 (99% A A)

19 24. Tobacco mild green mottle virus

ki
o

25. Tobacco mosaic virus (TMV)

TGTCGCAGAATCGGATTCGTTTTAAATATGTCTTACAGTATCACTACTCCA
TCTCAGTTCGTGTTCTTGTCATCAGCGTGGGCCGACCCAATAGAGTTAATT
AATTTCTGTACTAATGCCTTAGGAAATCAGTTTCAAACACAACAAGCTCGA
ACTGTCGTTCAAAGACAATTCAGTGAGGTGTGGAAACCTTCACCACAAGTA
ACTGTTAGGTTCCCTGACAGTGACTTTAAGGTGTACAGGTACAATGCGGTA
TTAGACCCGCTAGTCACAGCACTGTTAGGTGCATTCGACACTAGAAATAGA
ATAATAGAAGTTGAAAATCAGGCGAACCCCACGACTGCCGAAACGTTAGAT
GCTACTCGTAGAGTAGACGACGCAACGGTGGCCATAAGGAGCGCGATAAAT
AATTTAATAGTAGAATTGATCAGAGGAACCGGATC (443 bp)

il A7IME A 0 AB8110 5685 - 6127 (99% U A|)

a9 25. Tobacco mosaic virus
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26. Tobacco rattle virus (TRV)

AGTTGTTGGCTCAAACTTTGCTGGTGAAGGAACAAGTGGCGAGACCTGTCA
TGAGGGAGTTGCGTGAGGCAATTCTGACTGAAACGAAACCTATCACGTCAT
TGACTGACGTGCTAGGTTTAATATCAAGAAAACTGTGGAAACAGTTTGCTA
ACAAGATTGCAGTCGGCGGATTTGTTGGTATGGTTGGTACTCTAATTGGAT
TCTATCCAAGGAAGGTATTGACTTGGGCGAAGGACACAACAAATGGTCCAG
AACTGAGTTACGAGAACTCGCACAAAACCAAGGTGATAGTATTTTTGAGTG
TTGTGTATGCCATTGGAGGGATCACGCTTATGCGTCGAGACATCCGAGATG
GACTGGTGAAAAAACTATGTGATATGTTTGATATTAAACGGGGGGCCCATG
TCTTAGATGTTGAGAATCCGTGCCGCTATTACGAAATCAATGATTTCTTTA
GCAGTCTGTATTCGGCATCTGAGTCCGGTGAGACCGTTTTACCAGATTTAT
CCGAGGTAAAAGCCAAGTCTGATAAGCTATTGCAGCAGAAGAAAGAAATCG
CTGATGAGTTTCTTAGTGCAAAATTTTCTAACTATTCTGGCAGTTCAGTGA
GAACTTCCCCGCCATCGGTGGTCGGTTCATCTAGAAGCGGACTGGGTTTGC
TGTTGGAAGACAGTAACGTACTAACCCAAGCTAGAGTTGGAGTTTCAAGAA
AAGTAGACGATGAGGAGATCATGGAGCAGTTTCTGAGTGGTCTTATTGACA
CTGAAGTGGAGATTGACGAGATTGTTTCGGC(796 bp)

b=ndll F7IME A 0 AF314165 1500 - 2292 (95% € A])

19 26. Tobacco rattle virus

27. Tomato mosaic virus (ToMV)

ATGTCTTACTCAATCACTTCTCCATCGCAATTTGTGTTTTTGTCATCTG
TATGGGCTGACCCTATAGAATTGTTAAACGTTTGTACAAATTCGTTAGG
TAACCAGTTTCAAACACAGCAAGCAAGAACTACTGTTCAACAGCAGTTC
AGCGAGGTGTGGAAACCTTTCCCTCAGAGCACCGTCAGATTTCCTGGCG
ATGTTTATAAGGTGTACAGGTACAATGCAGTTTTAGATCCTCTAATTAC
TGCGTTGCTGGGGTCTTTCGATACTAGGAATAGAATAATCGAAGTAGAA
AACCAGCAGAATCCGACAACAGCTGAAACGTTAGATGCTACCCGCAGGG
TAGACGACGCTACGGTTGCAATTCGGTCTGCTATAAATAATTTAGTTAA
TGAACTAGTAAGAGGTACTGGACTGTACAATCAAAATACTTTTGAAAGT
ATGTCTGGGTTGGTCTGGACCTCTGCACCTGCATCTTAA (480bp)

il A7IME 4 0 DQ8T3692 5703 - 6182 (99% A A)

a9 27. Tomato mosaic virus

28. Turnip mosaic virus (TuMV)
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% CCGACCATACATGCCACGATATGGTCTTCAGCGCAATTTAACCGACATG
© AGCTTAGCTCGGTACGCATTTGATTTCTATGAAATGACTTCTAGAACTC
¢« CAATACGTGCGAGAGAGGCACACATCCAGATGAAAGCAGCAGCACTGCG
TGGCGCAAATAATAATTTGTTCGGCTTGGATGGTAACGTCGGCACAACG
GTAGAGAACACGGAAAGGCATACGACCGAGGACGTTAATCGGAACATGC
! ATAACTTACTTGGCGTTAAGGGGTTATGAAGTTGTATGCTAGTAGACTA
TAAGTAGTTAAGTTTACTCGTTAGTATTCTCGCTTATGGGAAATATGTA
AGTTTGTTAAAGCAGCCAGTGTGACTTCGTCATGTGTGTTGTTGTTACT
TTCTATATTTTCGCCGAACATTTTATTGGTG (423 bp)

e A7IME 4 0 AB252125 9316 - 9738 (99% U A])

a9 28. Turnip mosaic virus

29. Watermelon mosaic virus 2 (WMV2)

’ ‘ TAGATACGGATTACTATGAAATTTGAGAGACAGGGAATTAGCACGCTAT

GCTTTTGACTTCTATGAGGTTACTTCCAAAACACCAAACAGGGCAAGAG
. AAGCAATAGCACAGATGAAGGCCGCAGCTCTCGCGGGAATTAACAGCAG
GTTATTTGGACTTGATGGCAATATCTCGACCAATTCCGAAAATACTGAG
AGGCACACTGCAAGGGACGTTAATCAGAACATGCATACTCTGTTGGGTA
TGGGTCCACCGCAGTAAAGGCTAGGTAA (273 bp)

2.0] A7IME 4 0 DQ399708 9525 - 9797  (98% U A])

9 29. Watermelon mosaic virus 2

30. Zucchini yellow mosaic virus (ZYMV)

TGGTGTGCTTCGAAACTTACGGGATGGGAGTGTAGCCCGATATGCCTTC
GACTTCTACGAAGTCAATTCTAAAACTCCTGAAAGAGCCCGTGAAGCTG
TTGCGCAGATGAAAGCAGCGGCTCTTAGCAATGTTTCTTCAAGGTTGTT
TGGCCTTGATGGAAATGTTGCCACCACTAGCGAAGACACTGAACGGCAC
ACTGCACGTGATGTTAAGAGAAACATGCACACCTTGCTGGGTGTGAACA
CAATGCAGTAAAGGGTAGGTCGCCTACCTAGGTTATCGTTTCGCTGCCG
ATGTAATTCTAATATTTACCGCTTTATGTGATGTCTTTAGATTTCCCGA
GTGGGCTTCCCACCTTTAAAGCGTAAAGTTTATGTTAGTTGTCCAGGAA
TGCCGTAGTCCTGTCGGAAGCTTTAGTGTGAGCCTCTCA (431 bp)

&k A7IME A 0 AY278998 9127 - 9557  (98% A A)

19 30. Zucchini yellow mosaic virus
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1.

ZHE- nlofe s Zekg- oligonucleotide  chip AR 716 7 2l 21835}

oligonucleotide®] AA 2 Azt

7hovpolH 2 fFHAH R gR

Tjel A A e vpol 29 QUM IS FHA T =Y nloly s A4 o]
8319921 NCBI, EMBL 59| database® miningdls A 74 R1d ZE 2ZE Hlo]g|x
e QAVIMEs gHEty oligonucleotide AA = A Z /\}%o}MP«U%, Hlol g 29 A A
Awe] d7IMde] obd vl Ado] A5 EAeA A=At Pilot chip A% e &
T-H= 15659 vlolg s fFHlo] AUIMES FAAAoE AT & HAAlA FaAEHE A
T 82 oligonucleotide chip®] A&& 71&9] 1-2%9) targetS JwdlE 7o) ofye} 4=
o] targets RO ® 3t7] wiZol wiolelxo] wF H O] fold 9 oY 7}A| isolate7t &

H 7 wlole] 2o digh oligonucleotides AAISH7] 93t FH FAAEE 7l o]l&5& ¢
AAow A 14 Ao SEE vlold 2 fFefo FHARE 7l vloly =9 HA

Aol GrMe] obd REHe @rNAR SHR FHES FF A4 chip® hybridization
BN YEFUYE cross—hybridization®l] 2]3F false negative B+ false positive”7} A 74
L reference® AF&3F7 1} X 2§ oligonucleotide®] #| ko] ALgE o Ao},

A dAFtel AEAS 7HAaL F7FE vlo] 8 29 targetsol te FAAEE F7IE &
Hata w7k 2 el dAskE vlolel s o] RNA Als A4S w938 7<=d
Hlolg] 2~ Aol BHA xR5E &30 pilot chip AZS 8 275 E 1552 #
Sl B ?-37]7\1@9* FEtsto] Fajde AgWEol FrtE AAFE 1059 wholg =
frel A7IMES Fetel £ 25F9] ol fEl d7IAEol oligonucleotide® A ASH7] 9
o] EAHAY. sAnelred AEdwago AAE A g4k vlolg A whg Wl
71F ZAE W, veo] 7R, 5% 7Fe R golAd W groupel AolAdd 7FE& F
B HFHOR 25% 9 At oA vlolg st AAHALE o] 5ol Mg P AES 1A,
13 BEulE S| 74X 3 (Solanaceae), 2.0], 9 59| Bt Cucurbitaceae), M3, F$4 SO
A28t 2 (Cruciferae), W5, 4% 52 &3 (Leguminosae), B, ¥2 52| I (Gramineae),

s 5o Wt (Allium), 317vF 9 wE I (Convolvulaceae) “FEll AZbs I&lE 74
= vtolg 258 AAHAY AAE 2559 mpolgls ZhEHl of 50% A A& uwlol
o] group 7F&dl dFEES xA 8= Tobamo % Potyvirus group®] 2FAstal glomw v %]
= 9 60 o group®l A& wpol] 2 Zh-d| 1170 groupdll & wpole] ~ERE A ¥ o] it
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¥ 113 dxo] AAHE Aok i npole £,

Group Virus species Acronym Acc. No.
Cucumber Green Mottle Mosaic Virus| CGMMV D12505, AB015146,
Kyuri Green Mottle Mosaic Virus KGMMV AB015145, AF417243
} Pepper Mild Mottle Virus PMMoV AF417242, AJ295948
Tobamovirus _ _ _ AB069853, ABO00709
Tobacco Mild Green Mosaic Virus TMGMV AJ308228. M81413
Tomato Mosaic Virus ToMv ABO78435, M34077
Ribgrass Mosaic Virus RMV AF2549242| 17ER89 Mg
Watermelon Mosaic Virus 2 WMV2 D13913 M96425
Zucchini Yellow Mosaic Virus ZYMV AF501591, AJ310200
Potyvirus |Pepper Mottle Virus PepMoV AB100442, AB194787
Turnip Mosaic Virus TuMv ABlg4788; AFOi"'EB(l)l o
Soybean Mosaic Virus SMV AB098081Z| 28572 ME
Cucumovirus | Cucumber Mosaic Virus CMV D105382 13&Z /ol MH
Carmovirus |Melon Necrotic Spot Virus MNSV M296712 5EF2 MZ
Fabavirus Broad Bean Wilt Virus BBWV AB023484%2 5872 Mg
Alfamovirus | Alfalfa Mosaic Virus AMV K027032 4Z5XF9 N<Z

= AEgE oA AAG Aadg vholeas HA HlE 7
i) R, =gk 7o g gold H groupd delAel VEs T
s g3 FELE 1F EvE T 7HH I Solanaceae), S )
(Cucurbitaceae), Y15, 53 59 AR 33 Cruciferae), N, 5% 59 F3(Leguminosae) 2t
ol AAg HsE 71X vlold25R2 AAHAY &olstA o ¥
el s el MAsE T4 vlel# = 22k Wk A Ik it A of Aol

i o
i
olN
1
QL
=
Ho
N
nch
A
T

. 71 AR e v

A A2 oligonucleotide®t A Al el 7 FAES EE FHAARE dluste] AA
chip hybridization #+#A ol A cross—hybridization®] 7}sA©] &2 oligonucleotide®= #| <] H ¢}
o ey wlelyxe] fAARS & dAzkA Iz FEe] FHAKE expression
sequence tag(EST)S Egsidst=  F3| A= o HF:Ho=z  AZHE
oligonucleotide chipS ©]&3te] AT 2O F false positive X false negativeE &2lst:=
Wl oE & 4 wrel gle AAelth ey pilot chipel A& B AS AAA oA &
Bl 2] challenging oligonucleotideE #|2tate] tfkst 7|F2Eo A UEld 7hsAdo] e
background& # 43} & o A o]t}

Ao olojA F7t2 HAAE A i wloly 29 7)F AE9 FHAEE FHSHY
AAE oligonucleotide$} &l <& 7|FFEe] EE FHAARE vluste] AHA|l chip
hybridization A oA cross-hybridization®] 7}Fs/d¢] =2 oligonucleotide= A< % At}
Fall dikol F7hE e i mpely 2o T)F AEe] gl 4zl fFHARRIE 74A
sty 5o ZEo AUFdeR Ao 3lo] oligonucleotide?] A¥-2 o] & oligonucleotide
7F ZEAIAL A qualityoll ofEdke] AE Ak webd gdef dk A7 Eb Al FE =
oligonucleotide chip& ©]&3to] &0 ols] YeElUE false positive = false negativeZ

gelshi el oF @ gl gl Aol
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t}. oligonucleotide A A 2 =)z}

Ao ® FudA Aol Wi Izt & 15F9 wHiolel~ ¥ isolatee]l thgh
oligonucleotideE A28} 7] $18Fo] 13070¢] wlol# 2~ /2 sequencesol] ¥&¥H F 864 kbe
A7 ES EASe] oF 1,900 <©7Hel oligonucleotideE A AGIATE olE 7k+dH GC
content, melting temperature, hairpin dG, hairpin bond, self dimer % self bond® % =9l
w2k 10070 7Hg A 4A 3 oligonucleotides A Watgith. wlelg 2~ {2 F7IA Dol WIS}
A Yelyz B4 = JAY] 8 4% 7]%5S 3 hairpin =% palindromic 53 £
22 7 xo FA A9e 7haA iAo

TAAeRE FuoA Aol Wi Hajrt F 25F9 wiol#f~ H isolatee] thgh
oligonucleotides A #+3l7] 913kl 250070 €] wiele] 2~ F# sequencesel 23H ZF 12,000
kbl G7IHESE BAste] oF 4300 o709l oligonucleotideE A At ol 7F+dH GC
content, melting temperature, hairpin dG, hairpin bond, self dimer 2 self bond® &9
ute}l 7009709 71 A A3 oligonucleotideE A Etith. vlolg 2 F A7 L] HIHE}
A Yelyz B4 == dAe 8 242 7]%E 3+ hairpin =& palindromic 53 #2

23k Fxel G4 Ao e A WAl s

DFEHe @AY 1 an aArLsidy nan i3] Akl «F cxryaEEmE X, H3EE

i3

a8 1. & 19 AAE 2a thAt vlolg] 29 complete genome sequenceE AM-&3}o] Premier
Biosoft International®] “Array Designer 3.01"2 ©]-83la] A A¥E 194871 <2] oligonucleotide.
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Quality Rating Probe Sequence

Position Length Tm

GC%  Hairpin Hairpin Self D Self C Run/Repeat Length

CMV R3 01 Quality Rating TGGTCGTATTGCTTCTTTCTTTAAGTCTGGATATGATGTTGGTGAATTGT 1,910 50 69.7 452 13 3 .13 3 2
CMVR3 02  Best 83 ATTTGATTCTACCGTGTGGGTGACAGTCCGTAAAGTTCCTGCCTCCTCGG 589 50 705 50 14 3 22 4 2
CMV R3 03 Best 787 CATAACCATGATCTTCCCGCTTTAGTGTCTTTCCAACCGACGTATGATTG 1,596 50 701 45 19 3 19 3 3
CMVR3 04  Good 722 AACTATTAACCACCCAACCTTTGTAGGGAGTGAACGCTGTAAACCTGGGT 863 50 701 409 -19 4 19 4 3
CMV R3 05 Good 721 GAGTCGAGTCATGGACAAATCTGAATCAACCAGTGCTGGTCGTAACCGTC 768 50 70.1 452 13 3 3 a4 3
CGMMV 01 Good 707 ATGGATGTAACTGAAGATATGGAGGATATAGTGTTGATGGCGGACAAGAG 348 50 701 442 17 3 3 4 3
CGMMV 02 Good 69.2 CCTACGGCTCACCTTGTTATGACATCGGCGGTAACTATACCCAGCACTTG 673 50 708 475 -11 3 33 4 3
AMV02 Best 83.4 CTTTTTAATGAAGCTACAGGAGAGTTAGTGGATGTTGACACCGACCATGA 790 50 716 525 -12 3 12 3 2
AMV03 Best 832 TACCCCCGGAGTATTCTGGCGAAAGATGCAGCGAAAGGACACGACTTAAA 2131 50 712 475 -08 3 08 3 3
AMVO4 Best 832 TGGTGCTGTCTAATGGAGCAGCGCCAGTAGTTTTAAGCCTTGTGTCAAAG 1345 50 69.9 40 13 3 24 6 3
AMVO5 Best 832 CTGGGAAGATGAGTTAAGCAGAAAGCAGATCCTCGAAAGGGGTGCCGATT 5010 50 691 409 07 3 1 4 3
¥ 2. 19487012 AAE  oligonucleotide ZFedl  15F9 Fddi wlo]y s Eo]F<l
oligonucleotide.
E 2 1-2% A% A g npoej o] BE,
Group Virus species Acronym Acc. No.
Cucumber green mottle mosaic virus CGMMV NC_001801 , AF417243 , AF417242 2| 51} (320 kb)
Kyuri green mottle mosaic virus KGMMV NC003610, AB1620062] 9H (57 kb)
Ribgrass mosaic virus RMV NC002792, AF254924 2| 534 (25 kb)
Tobamovirus Tobacco mild green mosaic virus TMGMY NC_001556 , AB078435 , M3407721 10474 (600 kb)
Tomato mosaic virus ToMv AJ417701 , AB0B3196 , NC_002692 2] 447} (220kb)
Pepper mild motFIe V|rus_ PMMoV NC_003630 2| 287} (157kb)
Odontoglossum ringspot virus ORSV NC_001728 2| 417} (233kb)
Watermelon mosaic virus 2 WMV2 NC_006262 2| 287} (250kb)
Zucchini yel!ow mosaic virus ZYMV NC_003224 2| 2047H (1500kb)
Soybean mosaic virus SMV NC_002634 2| 17474 (1300kb)
Potyvirus Pepper mottle virus PepMoV [ nc 001517, AF501501 , M6425 9 127K (130kb)
Turnip mosaic virus TuMv NC_002509 2| 2837} (1700kb)
Potato virus Y ) PVY NC_001616 2| 1717H (840kb)
SW(_aet potato feather)_/ mottle virus SPFMV NC_001841, D86371 2| 967H (900kb)
Onion yellow dwarf virus oYDV NC_005029 2| 417H (336kb)
CuCUMOVi rus Cucumber mosaic virus CMV: 2t} NC_002035 , NC_002034 2| 4453} (1180kb)
Cucumber mosaic virus CMV:JbXITp | NC_001440, AY429437 2| 1890H (240kb)
Carmovirus Melon necrotic spot virus MNSV AY122286 2| 210K (75kb)
Potexvirus Potato virus X PVX NC_001455 2| 497} (270kb)
Tobravirus Tobacco rattle virus TRV X06172 , NC_003811, D00155 2| 4871 (280kb)
Luteovirus Potato leaf roll virus PLRV D13954, AY138970 , AF453390 2| 6271 (350kb)
Fijivirus Rice black-streaked dwarf virus RBSDV NC_003733 , NC_003731 2| 557} (90Kb)
Bymovirus Barley yellow mosaic virus BaYMV NC_002990 , NC_002991 2/887H (390kb)
Tenuivirus Rice stripe virus RSV NC003776 , NC003755 , NC00375421276H (520kb)
Carlavirus Shallot latent virus SLV AB004802 , AB0048032! 37H (6kb)

11 groups

25 species

2,500 sequences, 12,000 kb

604 groupe] A& wpoly 2 7F&d 1171 groupdl £3= 25%F9] npoly 27 Aguldoz A4
e Ao ARSE 250099719 A AVIA Do) AREE o™ 7F wpele g Ht 100719 A

< data®t & 12 Mbe| d7]Ado] &4 53+
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e i o I o) I P Ol K = Ik o Tl )
Mming  Prota Sage P eatien = rdn 40 Maknin B Saf Cime Solf Dirra P Tapa s Langs

51 v =1 s, e a s o 5

T CTIGCa0 ey o = = 5 3

=7 TooaTace aa, -1 Y — 3 2

az.2 CTICATARY 20! = iR a 3

0, =19 P — a 3

44, -z 3 B a 3

32, -1a = z a 3

o -1e 4 5 a z

za, -oa = = 3 z

=z, - = ) z

23! e t L) = 3

o 2 i a z

aa, = F i — = z

o i FA— a E]

ey 2 a = a )

¥ 2a) ] Fi— 5 i
HEE o8 3 = A a -3 a

455 ATCAnTL = ) i =5 a 2

S5 GATGCCT T 24 X FI—- s ]

SR, i &a ¥ 2 k- 4.7 ] 2

BEE TAATLAAGS = g i & & 3

%S GACSARTLS I Fi— a 3

S COGRATSY ] i ) a

fie 3 BEAGMAL - Eji— 2 ]

a7 e TCTCTOCTE =04 -14 - -3 2 3

a2 TATCAA] =7 -1.9 4 1.9 E a

-
-

e L Lo et s = e auy i 4 a
gz £ TEa TCanTG] 107 an Foaen { a a
agek EO0 Goos 310 DAGRACA 135 ) f Y 1 5 a
Azgd FO o T4 ACANTCAAS ] s TaE AR 7 a i
azus FOO oo T AT ATE H Al Pval Aty - a a
a SO Gees Bl AAGRAC TG 17 m 78T Ao 5 a ]
[ azsy S Gees o8 ASGTCACT, 1z = T = 3 a
3w RO Good 720 CETTGGA 163 P - 1 a a
azgs SO Geas A9 COACTATA i . Tia o dda 7 a a
| azsa F00 Good BT ACCTAETS 21 a6 T ams & = 5
azs1 T Gred 67 2 GTGCMGT 10z an TEAsm it 3 a
| A5e= Fo ek TEE AACTATAGT: 2 an T2 asn 1 ] a
23 R0 Goed Taeg o 4 711 ava o 2 1
Azad 200 Goe BAE TCTTCACI 2 ar Tiel aza {3 a a
20 | -HE 0T Pmgmend 2650 deos 140 T o a a
ARG (~HC 00T Mmament 500 Qo £E2 ACoCAcTa = LN - 4 z 2
20T (- HE 00 Fragment 200 Bk TR TTTCCAATT ar T Az e = 3
mgem | -1 oo | 200 Beod vz 129 s amp 7 £} 3
e - s 0 D ¥z accacioT 1 ar 7= aar & = ]
ai6a [ . ] 133 arancar an U anw a a a
Bl Lk Framnes T T afariaria s N 1 3 3
S | MO0 Flagnanl EO0 edy G I TAGT g P S a a

-

a8 3. % 1o AAE A A vlo]lH 29 complete genome sequenceS Ab-&3lo] Premier
Biosoft International®] “Array Designer 4.0"& ©o]&3te] AAE 4300070 ¢] oligonucleotide
probes. Zt7+e] A7IAEL 7|EH o2 200ntE o] Tl Z3FY] oligonucleotide probes”F A7l
A5
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B Microseft Excel - chip-oligo
| BHEGEY BZEN HAG SR MU0 R0 HO0ED S EEwH

| duial S cmr | EEEEY %, W52,
cl = =| Fioke
E E | |

B0 [P 01 Fragnant from 401 afArcassion MO - HC_BDIE1E AT R 46
51 [PV¥O4 Fragrentfom 6401 e Aztossion MO : NC_D2 B15 racacy I
| 5o [FVY 08 Fragmentfrom 8401 o hzreesinn N0 : KC_D3 615 wmacl I
63

G4 |RESOV G2 |Frapment from 2200 of A cesiog N RC_00ITI0 B B T ]
_5_5 RESDV 5 [Fragmeni from 1600 of s eeesion N RG_DEITIS TATTE 46
56 |FESDV 06 [Frapmant rom 201 ofAzcession MO - HE_003730 AhEAT 46
BT

B | Rk 00 Ribgrass mosak virus camplele penome. ToCS A £
G4 |RMY 03 Fhigrazs mosak vins comp el penome. AGTCT! o0
ﬂ Rty 04 Rihigrs == moeaks vitus complels penome. [GTTCAT] £
Gl

52 RSV Fragrivent o 1 of Aoeeds ion MO MC_B03753 secTAs 4
53 RSVOS Fragrnant from 2201 ofAztession N : HC_BIITTE ecasTe 45
G4 |RSV0E Fragrentfrom 2401 e Azeossion MO : NC_DIITE4 areer] I
| G5
| g |SLV O [Fragmentfrom 601 ofAccesHon MO : AR004E00 | ATGSTH 45
57 [5LV 04 Fragrngnl o | of Actedion b | ABD 14548 ATATTA| a7
g2 | 5LV 06 Fragreni from 401 ofAzce s son MO AR5 (4 TeTTeT %
B4

T | EMW 01 Eaytaan mosacWus genemic A, compkile gerame, BalateAa. STCAAT] @0
'||'| SMY 02 Eqytaan mosHcAns N penomic A, Cormgless gan oo, 0304 o
'||2 SMY 05 Egytean mosMoAnS shan GTH, complels gerame. TEATTT] L]
e

74 |SFFMV 02 [FragmentfomF400 ol Accession MO G014 TCTATA| 46
75 |SPEMV O3 |Frapmentirom 10400 of Actesion RO NC_B01E41 =acnAc 45
76 |SFFMY 04 [Fragmentfrom 360 of Accession NGO DEE3T1 ererrl I
T

¥ 4. 43000970¢]  AAE  oligonucleotide 7FEHl 25F ¢ HatiAb Hlolza Eo]Z <l

oligonucleotide probes.

2. pilot DNA chip A& 2 #AA

7}. Oligonucleotide®] spiking &£& #A%

1). Oligonucleotide®] # 4 ¥ &%=
73 ¥ oligonucleotide® HEF4 S = 200 pmol®] F%E7F 2 + JEHF ddH05 #H7bete] 348
Atk 5 ul®l oligonucleotideE FH3lel 5 ulel DMSOE #H7ste] oligonucleotide”} 50 %<
DMSO & 9o sME == 3}9tl. cDNA chip®t 232 oligonucleotide chip®] 4% YEUE
signal®] Z=7F Ao R kst Aoz oAty wjEo] HA 200 pmol/ulZt E & YEE F7
= gYsth

30 .9 | 36

25

a9 5. Al¥-E oligonucleotide chip®] el 2 A} (9 mm). Single format®® 2 by 2
meta-array = A 25 At Quadruple @ E1 9] block 12 by 4 spot, spote] #7742 100-140 um,
spot?Zt 718 330 um, block?t 71 8l& 4.5 mmeo]th.
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2) Slideo] A& 2 spoting =71 &Y
Oligonucleotide®] spotingS €3 slide glass® W3 oligonucleotided] A2} H] &S 1183}
Corning Inc ARl A # ] H = UltraGASPE A 9319 <. Cartesian spotterE A}-&3}o] spoting $F
A7 spote] FE7F Byl FEE YElYe= A spots Abelel intensity ] HA7F ThA vERLE

Aoz gl HAUh Spoting &7 23T, 556% FEAA SN spote] FE= A A
of A9l Fas 7AA &7] wiol intensity®] ztolE =&at7] flste] HAlR 2k 2 FE9
ZHo] go]3 MicroGrid IZ ©]&3}9] chipS A&t oy A oligonucleotide?] 7d-5-¢f o] &
3t AR S Folx Lttt o] AxE B4 ®E A ZH oligonucleotided &% Hx= DMSO9

3l oligonucleotide®] aggregation©] ¥olwWS 7FsAd o] =7] W& oligonucleotide?] #HF F =

g wastel el sk

1% 6. Syto 619 93 GAMEA AFEL oligonucleotide chip. Slide Aol WEIYE spot
homogenicity, intensity 2 shapes &<213}7] 93Fo] oligonucleotideE® A3 A} L1
oligonucleotide®| 4] =#|7d o] WA HE. (a) Spotit oligonucleotide® &% =}o]=Z <13} intensity
o] Apol7k A, (b) =Yl FEfe spote] WERO™ FF Xk Ao JEFS 7AA = o
chipe] @Al /MA& $ste] A= oo g (c) Oligonucleotide &%=2] H] & Adol ]3] efL}
= f}ﬂ_é}ii (a)ﬂ Aok RHE spote] Zhdledl =2 FE9 oligonucleotide”t EAEHE Ao
2 ZeF

Ji‘l

3) the¥3t chip hybridization &7 ¢
A 05-10 kb =9 =Z7|E 7}A+= DNA7Z} spoting® cDNA chip® 2] oligonucleotide
chip?] A%+ HE AV Adez @& Foe=z odx7] v dyed 23 backgroundE
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H23 st Aol ul$ Fasth 3 2 AAd BERaE FATY targetS FAlO Aka)
7] $138ke] hybridization #31& ##8t sh= o] ¢4 dasojof vy o] 7pA] 23 =

A YeEld 4= A= o] E 3 backgroundE &35t 7] f18e] o 8 71A] targeto] EFHE Al 7O
chip®] hybridization®] 74 -%-o] vetd F de= HFES D3 d=o T3t AP Aol A
o 2 AME-F = waterbatht] ol A4 2] agitation &7 ¥} surface acoustic wave agitation®] 7}&
slide hybridization system= X3k AdvalytixAF2] slidebooster SB400W] o4 ¢] background&
29135l 7] $13}4] mild wash conditionS &3l Al sk A3} dyeo] 93+ background”} thi i
Elyith. 2# 1y stringent wash conditionS A-83lo] Algst Ay 1 HolE 2l & 4 gl
Fal dxkol] s o] 7HA targets I AEE FAlol Mol chip hybridization 71
S 93 24d AE Fge B stringent wash conditiong A -83te] A ¥ A 1 x}o)
5 A & 5 gt a8} stringent wash7l o] Fo] A AHS$ YElE F & signal A9
3

FH Are A7) dxe] tal F HojAof &1 signale Hhdteli multi-target W
]

Ll

[ L s )
o Too 2

oA WrASl= AU EAE 237 $13 EF protocol FAS ¢33 Ado] My 3t

A B C

a3 7. o928 7}A wash &7 % hybridization #7409 wz} YElE dyeol 93 background.
(A) 42°C, 16 hr, 25 rpm shaking, waterbath®l A hybridization®] ¥ mild wash condition®] 4] Cy3
dyeoll 98] }ElL}E background. Dyeol] 9&] A& o]oF & signale] masking¥ o] zltto] A ¢
B7ls 3 A, wEbA 7]Eo] a3 E o] ¢cDNA chip =+ single target oligonucleotide chip
o] 7}8lA]+= wash9 stringency’} A &% ojoF & Ao =R o4 H. (B) 427C, 16 hr, AdvalytixA}2]
slidebooster SB400°] A 2] hybridization®] 3 (A)2] =l 93 wash. Waterbatholl 4] YEIY+=
background Xt} 7fAE o] Holu} AJE2] AT o] 93 dry marker 2 dyeol 93 background&
AA A A& mebA AEEH = signals A 3) sl7] 918ko] slideboosterel 22 17} ]
£ AH&ete= WRiol background®] Aol thAzbel Ego] H 4 Qlou EFE protocol®] S
At AA Aol ot =3 gHo] g g Ao i, (C). 42C, 16 hr, 25 rpm shaking,
waterbathell 4] hybridization©] & stringent wash condition®] 2|3+ background. Cy3 dyeol] <]3%+
background”} A9 Ho|x ko FAZANNA slideboostere] o3& Fde A7l YERS. W
ghal Jel ol gHE oA yEdE ¢ = signaldl A FAE HAs §H7] 9e

ddo] =384 4.

4) Pilot DNA chip Az 2 A=A
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Host : Cucumber Host : Pepper
Target virus : CMV Target virus : PMMoOVY
Dye : Asingle dye (Cyo) Dye : Asingle dye (Cy3)

1 through 6 : PMMo¥ specific probes
7 : BMV specific probes
: TMY specific probes
: Mixture of all probes

1 through 6 : CMY¥ specific probes
T : ZYMY specific probes

[Lelyu]

=

£ oligonucleotide chip® scanning A3}, ¥ 79 dyedl <¢3}<]
43} 9] “GenePix4000B” scanner (Axon Instrument)ollA] reading 23}
T dyed] #olE &<l T 4 gl PMMoVel #ad 15 AEE A 5Y groupd vhelel
¢l RMVe TMVe Eo]&el oligonucleotide probe®} hybridizationo] dojvtE= AL B 4 9
. CMVell s Qolo A5 wlg wofstriete B group®d Hbol2] =<l ZYMVe] So] %<l
oligonucleotide probe$} hybridization®] oy ASE & F A2

Host : Pepper Host : Tobacco

Target virus : TMGMY Taget virus : RMVY
Dye : Asingle dye (Cv5) Dye : Dye swapping

1 through 6 : TMGMY¥ specific probes

T : Mixture of all probes 1 through & : specific probes

2% 9. Dye swapping©l 93} oligonucleotide chip®] scanning 23 ¥ A% 2% 715+ A& &
o] FHAA7} vlo]lg] 2~ Eo]&l oligonucleotide probe®} hybridization®] ¥ojux] &= Aoz
Bzl ey Zb vhele el dis] 5e]# <l 6709 oligonucleotide probe$t hybridization®] ]
e Mz g2 yelygtorn o]o] fI<lo] hybridization strengthol]l o]s) ¥AEEA ofyw
St

LI B
AAJNA = FAHA ok

probe?] spotting?] variation®] 2]
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o e '?DStt F')unh'nKGhMV
Target vilus : WMV 2 arget vinus - /
Dye : Dye swapping Dye : Dye swapping

1 : TMY specific probes
2, 3 ! TuMy specific probes
f SERTOUGHR. - HE & Speciile probes 1 through 6 : KGMMY specific probes

19 10. Dye swapping®] 4% YeElUs FAH. WMV 20| 74" vk AJR8E ALE319] dye
o UEh}E H|Eo] Aol uhgo] atlE AAF oL}
o]l Whg-o UEhbA ekgke. e KGMMVOﬂ

swappingS A A13FR =9 single dye] A%
=
=

717 A wEdY A7 el b
#HeE FLF A4 ARE AHEEe dye swappings Al AL 71F 2B fo] FAA
ogk H] EBo]Ael Hkgo] YEPgoer 3k HlolzlX~  Eo]F<Ql  oligonucleotide probe<t
hybridization®] dojuX] &= Aoz YeElYS. o3 A4S dye labelling #gol A &34 &
Aol A S ® labelling substrate®] A wel A7 wjZe] A ko] Fo47t 2
T o

O

Host : Pumkin
Target virus : CMY and ZYMV
Dye : Asingle dye (Cyb)

9 10 11 12 13 14

1 through & : CMV specific probes
7T : BMV specific probes
8 : TMGMY specific probes
9, 10 : WMV 2 specific probes
11 through 14 : ZYMY specific probes
15 : Mixture of all probes
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a9 11 5% #EE olHMAIRE A A F FF ol 5 HAE A= A5l FHl
ol FAE RE wiol# 29 HE Vs S AlEstd S AR tE groupd whelel~=Rl CMV ¥
ZYMV7E 53 2tdd A& Fol Aegs 43, 53 2dd vtolgj s 5 do] 7ted Ao
2 YEsS. gz o2 yelE backgroundi slide?] coverglassel 93] &35 TASE Ao
2 Aol A3E #A5s=d AFS 2= &

1}, t}ekdl chip hybridization &4 3¢
1) Dye swapping®ll ¢3¢+ chip %4

Host : Pumpkin Host : Pumpkin
Target virus : WMV2 Target virus : WMV2
Dye : A single dye (Cy3) Dye : Dye swapping (virus > cy3)

: RMV speclfic probes : RMV speclfic probes (cy3,cy5)

: TMGMV specific probes : TMGMV specific probes (cy3)
: SMV specific probes

Through 6 : WMV2 specific probes

: SMV specific probes (cy3)
Through 6 : WMV2 specific probes

AW NP
W N R

Host : Pepper Host : Pepper
Target virus : PepMoV Target virus : PepMoV
Dye : A single dye (Cy5) Dye : Dye swapping (virus > cy5)

1 Through 3 : PepMoV specific probes 1 Through 3 : PepMoV specific probes

4 : RMV specific probes 4 : RMV speclific probes (cy3,cy5)

5 : KGMMV specific probes 5 : KGMMV speclific probes (cy3)
6,7 : TMGMV speclfic probes (cy3)
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Host : Radlsh Host : Radlsh
Target virus : TuUMV Target virus : TuMV

Dye : A single dye (Cy5) Dye : Dye swapping (virus > cy3)

1 Through 3 : TuMV speclfic probes 1 Through 3 : TuMV speclfic probes
4 : RMV speclfic probes 4 : RMV speclfic probes (cy3,cy5)
5,6 : TMGMYV specific probes (cy3)
Host : Cucumber Host : Cucumber
Target virus : CGMMV Target virus : CGMMV
Dye : A single dye (Cy5) Dye : Dye swapping (virus > cy3)

1 : TMGMV specific probes 1 : TMGMV specific probes (cy3)

2 Through 4 : CGMMYV specific probes 2 Through 4 : CGMMYV specific probes

5,6 : BMMV specific probes 5,6 : BMMV specific probes (cy3)
7 : RMV speclific probes (cy3,cy5)

Host : Pumpkin Host : Pumpkin

Target virus : KGMMV Target virus : KGMMV

Dye : A single dye (Cy5) Dye : Dye swapping (virus > cy5)

1 : RMV specific probes 1 : RMV specific probes (cy5,cy3)
2 Through 4 : KGMMV specific probes 2 Through 4 : KGMMV specific probes
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Host : Tobacco Host : Tobacco

Target virus : ToMV Target virus : ToMV

Dye : A single dye (Cy3) Dye : Dye swapping (virus > cy3)

1 Through 3 : ToMV specific probes 1 Through 3 : ToMV speclific probes

4 : PLRV specific probes 4 : RMV specific probes (cy3,cy5)
5 : TuMV specific probes

6 : TMGMV speclific probes

7 : RMV speclfic probes

Host : Tobacco Host : Tobacco

Target virus : RMV Target virus : RMV

Dye : A single dye (Cy5) Dye : Dye swapping (virus > cy3)

1 : TMGMYV specific probes 1 : TMGMV specific probes (cy3)
2 Through 4 : RMV speclfic probes 2 Through 4 : RMV speclfic probes

Host : Pepper Host : Pepper

Target virus : TMGMV Target virus : TMGMV

Dye : A single dye (Cy5) Dye : Dye swapping (virus > cy5)

1 Through 3 : TMGMV specific probes 1 Through 3 : TMGMV speclfic probes
4 : RMV speclfic probes (cy5,cy3)
5 : BMMV specific probes (cy5)
6 : KGMMV specific probes (cy5)
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Host : Pepper Host : Pepper

Target virus : PMMoV Target virus : PMMoV
Dye : A single dye (Cy5) Dye : Dye swapping (virus > cy5)

1 Through 3 : PMMoV specific probes 1 Through 3 : PMMoV specific probes

4 : TMGMV specific probes 4 ,5 : TMGMV specific probes (cy5,cy3)

5 : RMV specilfic probes 6 : RMV speclific probes (cy3,cy5)

6,7 : BMMV specific probes 7 : KGMMV specific probes (cy3,cy5)
8,9 : BMMV specific probes (cy3,cy5)

Host : Cucumber Host : Cucumber

Target virus : CMV Target virus : CMV

Dye : A single dye (Cy3) Dye : Dye swapping (virus > ¢y3)

1 : RMV speclfic probes 1 : RMV speclfic probes (cy3,cy5)
2 Through 4 : CMV speclfic probes 2 Through 4 : CMV speclfic probes
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Host : Melon Host : Melon
Target virus : MNSV Target virus : MNSV
Dye : A single dye (Cy3) Dye : Dye swapping (virus > cy5)

1 : TMGMV specific probes 1, 2 : TMGMV specific probes (cy5,cy3)
2 : RMV speclfic probes 3 : RMV specific probes (cy5,cy3)

3 Through 5 : MNSV specific probes 4 Through 6 : MNSV specific probes

Host : Barley Host : Barley

Target virus : BMMV Target virus : BMMV

Dye : A single dye (Cy5) Dye : Dye swapplng (virus > cy5)

1 : RMV specific probes 1, 2 : TMGMV specific probes (cy3)

2 Through 4 : BMMV specific probes 3 : RMV specific probes (cy3,cy5)
4 : RSV specific probes (cy3,cy5)
5 Through 7 : BMMV specific probes
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Host : Potato Host : Potato
Target virus : PLRV Target virus : PLRV
Dye : A single dye (Cy5) Dye : Dye swapping (virus > cy5)

1 Through 3 : PLRV specific probes 1 Through 3 : PLRV specific probes

4 : ToMV specific probes 4 : ToMV specific probes (cy5,cy3)

5 : RMV specific probes 5 : RMV specific probes (cy5,cy3)

6 : TMGMV specific probes 6 : TuMV specific probes (cy3)
7,8 : TMGMV specific probes (cy5,cy3)

Host : Rice Host : Rice

Target virus : RSV Target virus : RSV

Dye : A single dye (Cy3) Dye : Dye swappling (virus > cy5)

: PVY specific probes (cy3)

1 : RMV specific probes
: TMGMYV specific probes (cy5,cy3)

1
2 Through 4 : RSV specific probes 2
3 : RMV speclific probes (cy5,cy3)
4
5

: KGMMYV specific probes (cy3)
Through 7 : RSV specific probes
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Host : Rice Host : Rice
Target virus : RBSDV Target virus : RBSDV
Dye : A single dye (Cy3) Dye : Dye swapping (virus > cy5)

1 : RMV speclfic probes
2 Through 4 : RBSDV specific probes

: PVY speclfic probes (cy3)

: TMGMV specific probes (cy5,cy3)

: RMV speclfic probes (cy5,cy3)

: KGMMV specific probes (cy3)
Through 7 : RBSDV specific probes

o O A~ W N P

: RSV speclfic probes (cy5,cy3)

19 12. Single dye ! dye swapping®l 2]3F pilot chip®] 7. 7 chip manual®] 7| 2 u}
o]z~ Eo]AHl oligomer? cross hybridizationg =¢1&}7] 98t Ad 7|59 oH 7|FE &%
Alell chipell A lste] RES-S Q1 3tal gla. B wlolg 2o tiste] Ago] s glon 3
2 W oA vlolel vt SREWH o5 ATdd 4 Q= oligomers X383 chipe AFE3)
of 7F+2be] oligomer®] 545 Ftoteto] HAE37F 753 chips A4S o4 <.

2) 30F virus g &3 chipe] A 2 AF
Host : Peanut

Target virus : Alfalfa mosaic alfamovirus(AMYV)
e : Sample-Cy3 (green), Host-Cyb5 (red)

1, 2, 3 : AMV specific probes

Host : Barley
Target virus : Barley mild mosaic carmovirus (BaMMYV)
e : Sample-Cy3 (green), Host-Cy5 (red)

1, 2, 3 : BaMMYV specific probes, 4 : BaYMV specific probes
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5 ORSV specific probes, 6 : RMV specific probes,
7,8, 9 TMGMYV specific probes, 10, 11 : ToMV specific probes

Host : Barley
Target virus : Barley yellow mosaic bymovirus (BaYMV)
Dye : Sample-Cy3 (green), Host-Cy5 (red)

1, 2, 3 : BaYMYV specific probes,
4 : ORSV specific probes, 5 : RMV specific probes,
6, 7, 8 : TMGMYV specific probes, 9, 10 : ToMV specific probes

Host @ 3|54 o}
Target virus : Broad bean wilt virus 2 (BBWV2)
Dye : Sample-Cy3 (green)

1, 2, 3 : BBWV2 specific probes,
4: RMV specific probes

Host : Cucumber
Target virus : Cucumber mosaic cucumovirus (CMV)
Dye : Sample-Cy3 (green), Host-Cy5 (red)

1, 2, 3,4,5,6,7 8 : CMV specific probes, 9 : RMV specific probes,
10, 11, 12 : ZYMV specific probes

Host : Cucumber
Target virus : Cucumber green mottle mosaic tobamovirus (CGMMYV)
Dye : Sample-Cy3 (green), Host-Cy5 (red)
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1, 2, 3 : CGMMYV specific probes, 4 : KGMMYV specific probes,
5 ¢ RMV specific probes

Host : Tobacco
Target virus : Cucumber mosaic cucumovirus (CMV)
Dye : Sample-Cy3 (green), Host-Cy5 (red)

1, 2, 3, 4,5, 6,7 8 : CMV specific probes
9 : RMV specific probes

Host : Cucumber
Target virus : Kyrui green mosaic tobamovirus (KGMMV)
Dye : Sample-Cy3 (green), Host-Cy5 (red)

1, 2, 3 : KGMMYV specific probes,
4, 5 : RMV specific probes

Host : Melon
Target virus : Melon necrotic spot carmovirus (MNSV)
Dye : Sample-Cy3 (green), Host-Cy5 (red)

1, 2, 3, 4 : MNSV specific probes
5 RMV specific probes
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Host : Orchid
Target virus : Odontoglossum ringspot tobamovirus (ORSV)
Dye : Sample-Cy3 (green)

1, 2, 3 : ORSV specific probes
4 : RMV specific probes

Host : garlic
Target virus : Onion yellow dwarf potyvirus (OYDV)
Dye : Sample-Cy3 (green)

1, 2, 3 : OYDV specific probes,
4 : PVX specific probes, 5 RMV specific probes

Host : Tobacco
Target virus : Pepper mottle potyvirus (PepMoV)
Dye : Sample-Cy3 (green), Host-Cy5 (red)

1, 2, 3, 4 : PepMoV specific probes, 5, CMV specific probes,
6 : SLV specific probes, 7 : RMV specific probes
8 : SgMV specific probes, 9, 10 : ToMV specific probes

Host : Potato
Target virus : Potato leaf roll luteovirus (PLRV)
Dye : Sample-Cy3 (green), Host-Cy5 (red)
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1, 2, 3 : PLRV specific probes,
4 : PVX specific probes, 5 : RMV specific probes

Host : Pepper
Target virus : Pepper mild mottle tobamovirus (PMMoV)
Dye : Sample-Cy3 (green), Host-Cy5 (red)

1, 2, 3 : PMMoV specific probes, 4 : BBWV2 specific probes
5 ORSV specific probes, 6 : RMV specific probes

7 . TMGMV specific probes, 8 : SqMV specific probes,

9, 10 : ToMV specific probes

Host : Pumpkin
Target virus : Papaya ringspot potyvirus (PRSV)
Dye : Sample-Cy3 (green), Host-Cy5 (red)

1, 2, 3 : PRSV specific probes
4 : RMV specific probes,

Host : 7=}
Target virus : Potato potexvirus X (PVX)
Dye : Sample-Cy3 (green), Host-Cy5 (red)

1, 2, 3 : PVX specific probes, 4 : ORSV specific probes,
5 ¢ RMV specific probes, 6, 7 : ToMV specific probes

Host : 7=}
Target virus : Potato potyvirus Y (PVY)
Dye : Sample-Cy3 (green), Host-Cyb (red)
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1, 2, 3 : PVY specific probes, 4 : BaYMV specific probes,

5 1 BBWV2 specific probes, 6 : CGMMYV specific probes,

7 - OYDV specific probes, 8 ORSV specific probes, 9 : RMV specific probes,
10 : TMGMYV specific probes, 12, 13 : ToMV specific probes

Host : Tobacco
Target virus : Ribgrass mosaic tobamovirus (RMV)
Dye : Sample-Cy3 (green), Host-Cy5 (red)

1, 2, 3 : RMV specificprobes, 4 : BaMMYV specific probes
5, 6,7 : TMGMYV specific probes, 8 : ZYMV specific probes

Host : Rice
Target virus : Rice black-streaked dwarf fijivirus (RBSDV)
Dye : Sample-Cy3 (green), Host-Cy5 (red)

1, 2, 3 : RBSDV specific probes,
4 : RMV specific probes

Host : Rice
Target virus : Rice stripe tenuivirus (RSV)
Dye : Sample-Cy3 (green), Host-Cy5 (red)

1, 2, 3 : RSV specific probes,
4 : ORSV specific probes, 5 : RMV specific probes
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Host : garlic
Target virus : Shallot latent carlavirus (SLV)
Dye : Sample-Cy3 (green)

1, 2, 3, 4 : SLV specific probes,
5 : PVX specific probes, 6 : RMV specific probes

Host @ Soybean
Target virus @ Soybean mosaic potyvirus (SMV)
Dye : Sample-Cy3 (green), Host-Cy5 (red)

1, 2, 3 : SMV specific probes
4 : RMV specific probes

Host : Sweet potato
Target virus @ Sweet potato feathery mottle potyvirus (SPFMV)
Dye : Sample-Cy3 (green), Host-Cy5 (red)

1, 2, 3 : SPFMYV specific probes
4 : RMV specific probes, 5 : SLV specific probes

Host : Pumpkin
Target virus : Squash mosaic comovirus (SgMV)
Dye : Sample-Cy3 (green), Host-Cy5 (red)
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1, 2, 3 : SQMV specific probes
4 : RMV specific probes,

Host : Tobacco
Target virus : Tobacco mosaic virus (TMV)
Dye : Sample-Cy3 (green), Host-Cy5 (red)

1, 2, 3, 4, 5, 6 : TMV specific probes, 7 : ORSV specific probes,
8 : PVX specific probes, 9 : RMV specific probes
10, 11, 12 : TMGMYV specific probes

Host : Pepper
Target virus : Tobacco mild green mosaic tobamovirus (TMGMYV)
Dye : Sample-Cy3 (green), Host-Cy5 (red)

1,2 3,4,5,6,7, 8 9 : TMGMV specific probes, 10 : CMV specific probes,
11 : ORSV specific probes, 12, 13 : RMV specific probes,
14 : SgMV specific probes

Host : Pepper
Target virus : Tomato mosaic tobamovirus (ToMV)
Dye : Sample-Cy3 (green), Host-Cy5 (red)

1, 2, 3 : ToMV specific probes, 4, 5 : PMMoV specific probes,
6 : ORSV specific probes, 7 : PVX specific probes, 8 : RMV specific probes
9, 10, 12 : TMGMYV specific probes, 11 : SqMV specific probes, 12 :

Host : Lettuce
Target virus : Turnip mosaic potyvirus (TuMV)
Dye : Sample-Cy3 (green), Host-Cy5 (red)
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1, 2, 3 : TuMV specific probes
4 : RMV specific probes, 5 : SLV specific probes

Host : Gourd
Target virus : Watermelon mosaic potyvirus 2 (WMV2)
Dye : Sample-Cy3 (green), Host-Cy5 (red)

1, 2, 3 : WMV2 specific probes
4 : RMV specific probes,

Host : Cucumber
Target virus : Zucchini yellow mosaic potyvirus (ZYMV)
Dye : Sample-Cy3 (green), Host-Cy5 (red)

= 7
E"Il R 3 4

1, 2, 3, 4 : CGMMYV specific probes, 5 : RMV specific probes
6 : SqMV specific probes, 7, 8 : ToMV specific probes

19 13. Single dye % dye swapping®l| 2|3 30F virus 28 2212 chipd AF 2 AS

Plant total RNA Extraction
; (viral RNA + plant RNA)

1. Harvest plant tissue and weight
virusel o] ¥ A& 23 A4 AEA 245 22 FAR Yo @of seth
Yed e AEAY Af siesHA FEF Foste] #g it

2. Grind plant tissue in mortal & pestle with liquid nitrogen
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AEZAE wA Aokd &) s WAE Wit uA slE HA s FoshH,

o AEAE B2 8714, &4 FA% liquid nitrogens Yol 2H4Al al=th
3. Add Trizol 1ml and mixing. (trizol 1ml / tissue 0.1g)

nitrogen®l] FFS WX &FO T F trizolS nitrogen® Z U™ tissueol HFZE d=t)

vortexing |Fo]A 1LF Alo]=% st Plant tissue7} 3] FolEEE dlEth
4. Add 200ul Chloroform(1/5 of Trizol Vol.) and vortexing for 30sec.
5. Stay on room temperature for 5Smin.

Ao vro] st Fol welH e Ae glgit.
6. Spin at 13000rpm for 5min. at 4C and save supernatant

centrifugation= ©|&3}7] Y34 30~40F7 ) temperature downe 3|%¥3 supernatants
wA e §71% Aol Zotwtrh
7. Repeat step 4~6

supernatants %72 woE= pelletZ9o] Wl 28}ex U= F2 3o 7|9, = tissue’}
L5 AHA X];ﬂ—ﬁi AENd A 3| o] stepe Fato] thA] ¥ AETH
8. Add 80% (vol. of final supernatant vol.) Isopropanol and inverting

RNA7Z} &X&= ©@A°|H, vortexing®] obd HE8 ¥ mixing© & (invert) Z4 gt}

Ad5E AEoAE= RNAZE HEE Aol 2g  d&of ZLola APetA] Qolr HA| vl
[sopropanol> 7| 3o AREeh= A% Ft)
9. Spin at 13000rpm for 15min. at 4C, Decant solution carefully

nucleic acidi alcohol®l A insolubledte] <F7d 3}t

£719] vl at¥A HHdE AE GRSt (RNA) HdE vk o s &N mpepditt
10. Add 2ml 100% EtOH, Spin at 13000rpm for 10min. at 4C

washing®} RNA & HF o7 ths 80% EtOHS ¥7] Ao EtOHO = 7lglekslt),
11. Decant solution carefully and Add 80% EtOH (2ml)

AA AA %3 pelleto] REHES FERA E8Erh
12. Spin at 13000rpm for 15min. at 4T

Eo E+EE9] 8315 2 RNAE washing® o}
13. Dry pellet and Resuspension in DW.(RNA€ DDW.XE+ DEPC water)

alcoholo] Z3rE AEHIC] pellets A2 ¥7] ol FHA EHoh

T pellet> o] gn|s|zIt}. pippets ©]43F%] Resuspenddt™, DWel &3l¥ RNA:
Byt Aeolm® 3t tubeol %A Bal vortexingS A HIA &A1zl Foll spin
down(30sec)& &3l = A& Ev=s 7Heksa A5S thAl Aol 75238 tubed %A &

.
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cDNA synthesis

—> A single dye

1. 30ug®]’d2 sample total RNA®| primerE 92 RNAHS 1/108 %9 ko g Y=t}

70CeA 10mind & HEg-AIFITh

icedl A Fohe ¥ &3] 57F ezt o v Ads dsirh

final ¥H-&2 2 1/59] 5X reaction buffer® ¥ 1/102] 10mM dNTPsE Yo]Ft}.
80—‘.4/] 1/109] cy5 or cy3 dUTP dyeE Y¥i 37TCoA Smingd % =t}

(shakingal| &4 Zt}. vortexe ¢HE)

dyeEs Y& F& ztdsty Ao o

taping & spin down 31 MuLV—RT enzyme= 2unit/30ul 3= @&t}

Incubation 42Cel|Al 2hr RSSO} (F 2

iceol EFo} HF-S FW i spin down 3=t}

. DNA clean kitE ©]€3}9] DNA concentratione %94 DEPC water® elution®$tt}. (4

o]%= RT volume®] 1/3°]st= 3tt})

T DNA clean kitE ©]£3}9] chipell handling® ko] 1/29] %3 A DEPC water® elution

sh71 % gt}

L

final W

© N e

©

—> Dye swapping

1. 30uge]A+2] sample total RNA®| primerEs Y& RNAZHS 1/104 2 <& der) =39
control RNAO| % primerE ¥ sample RNAZHS 1/108 % ¥+

2. 70ColA 10min %= ¥H-&A1Z1 & iceollA] FolEt},

3. final ¥F-&4°] 1/59] 5X reaction buffers ¥il 1/102] 10mM dNTPsE YolFth

4. final W&ol 1/104 %9 oF cy5 dUTP dyeE sampleo] ¥ E%2 cy3 dUTP dyeE
controlel]l Bt} (cy37F 7HFo] f £ 22 controld] EolFE Zlo] AAslt))

5. 37CelA 5miny %= ).

6. taping & spin down 3t MuLV—RT enzyme< 2unit/30ul & ¥+t}.
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Hybridization
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Washing

1. Washing solution 1.(2X SSC, 0.1%SDS)& washingol S°{7}7] Ao 42TA
pre—heating (30~40min) 3l ==t}
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=t}
(7} washinge] %ol ¥i= d@Alelth. SDSS % E ¢ XstA s Y washing® & &37}
tt)

3. Washing solution 2.(0.1X SSC, 0.1% SDS)E 42Cel|A] slideE &59}4 washing 3t}
4. Washing solution 2.5 tubeol] ©o} slideE Y1 wH7|2 ¢ 7MY washing 3tt}.
5. Washing solution 3.(0.1X SSC)& 18] tubeel W] Fo} slided Yl wHV]E F87H ok
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Ao g Zhgsitt,

_53_



T e =
M 4% =SrEdx 2 H4HAFOML J|dE
ko] Zebd 9l
T | A= Al AT 53R 7Fs A ] 9=
7]+
oA AEE o] WAE T+ 2 field A1 89
iul}]a]; /\HQHQA]E a: | v 30 % | 100 %
= = = g H o F
13 [2004-| _ EREE e
- Oligonucleotide®] A 2 A =} 30 % 100 %
A% 2005 sequence?]
Slide A& 9 spotting
Pilot DNA chip A= 2 #HA 40 |% 100 %
71 g5 o] i
X H = 2= HELNJ; T Uﬁ] field 7\]:%1—94
e 1 A ;éoﬂ ot g0 o6 | 100 %
T ool e Als g st o
22k |2005- Host/non-target ¥} 2]
Oligonucleotide®] A 2 A =} 40 % 100 %
Aol HAZ =7
Pilot DNA chip A= 2 HA 30 |% 100 %
gy o5
Chip #5< $13 Al
SUlel Al Bargl vpole] i~ W] AL 30 % 100 %
9] quality
32+ |2006- k8ol 7w 9 A
Oligonucleotide®] A 2 A=} 40 % 100 %
A= 2007 R
WeE chipe] AA)
g 3 A= 30 |% 100 %%
A8 7hsA
Chipel  ¢Jgt F&
ol A83} 50 % , 100 %
HE virus H& Wk
a | V7 Field A= nFo] =
50 |% 100 %%
W Zcho] i

_54_




=
A}
2}
o
=

wx X
=
=0
= ° 5 _
T
A b —
1o
M A wr
~® =
on o s
B o T o
w =
oy ° wm M
COP L
i N ma ﬂ
ol _ r
o N 2w
N ~ el
= 5 do G
ol B o~
Qr o = K
Ng Mo = f
] i M_ <
iy T T
A L Kl
> T
=r AT.E ﬂ z O,ﬂ
M Now P o
o TK JJo 3
W i ~ wﬂr ®
T X Jo g
do o R
= A O
N N e W]r <]
M m No <
of WM o
FHow ME
S
e
ﬂ@_%x w0
n [~
sy of ~
T al S
R

ll:

. ©
heA

[§)

&8

Zstel

ar
=

A zpoll AN

]

H

aEE

I

o
_55_



A e & AN %‘P—PSOHM e e sd 2
S R EE R ! Ao 5 A

A
Aoz de 71%0 %}% 3kl

_56_



M 78 #iZd
St A = el ek, 2004, S A EWEE S Al 43 779pp.
Aawe M= 1997, 2X1FH FAHs7IE<. 447pp.
shal e M= 1989, v&2XEH FAVIEA T4, 201pp.
e QA= 1993 FEAEAY FAVEA T4, 286pp.
oF8-2tE W=t 1991 7&XEH A=A T 4. 210pp.
A gAE el Fx Aay Al 20060 XA s IEdH. w42 Y. 435pp.

10.

11.

12.

13.

Tillib SV, Mirzabekov AD. Advances in the analysis of DNA sequence variations using
oligonucleotide microchip technology. Curr Opin Biotechnol. 2001 Feb 12(1): 53-58

Timofeev E, Mirzabekov A. Binding specificity and stability of duplexes formed by modified
oligonucleotides with a 4096-hexanucleotide microarray.  Nucleic Acids Res. 2001 Jun
15;29(12):2626-34.

Vasiliskov VA, Prokopenko DV, Mirzabekov AD. Parallel multiplex thermodynamic analysis

of coaxial base stacking in DNA duplexes by oligodeoxyribonucleotide microchips. Nucleic
Acids Res. 2001 Jun 1;29(11):2303-2313.

Halliwell CM, Cass AE. A factorial analysis of silanization conditions for the
immobilization of oligonucleotides on glass surfaces. Anal Chem. 2001 Jun

1,73(11):2476-83.

LeProust E, Zhang H, Yu P, Zhou X, Gao X. Characterization of oligodeoxyribonucleotide
synthesis on glass plates. Nucleic Acids Res. 2001 May 15;29(10):2171-2180.

Bavykin SG, Akowski JP, Zakhariev VM, Barsky VE, Perov AN, Mirzabekov AD.
Portable System for Microbial
Analysis. Appl Environ Microbiol. 2001 Feb;67(2):922-928.

Sengupta R, Tompa M. Quality Control in Manufacturing Oligo Arrays: A Combinatorial

Sample Preparation and Oligonucleotide Microarray

Design Approach. Pacific Symposium on Biocomputing 2001; 6:348-359

_57_



N

TH7IENEA e ARGy T

i3

ol A Al Y

T

1. o] A+

wrslof gk,

KeN
=

23]

0

3. =eE A0

Shu g,




	작물 바이러스 진단용 oligonucleotide chip 제작기술 개발 및 실용화
	요 약 문
	목 차
	제 1 장 연구개발과제의 개요
	1절. 연구개발의 필요성
	1. 기술적 측면
	2. 경제⋅산업적 측면
	3. 사회⋅문화적 측면


	제 2 장 국내외 기술개발 현황
	1절. 국내․외 관련기술의 현황과 문제점
	1. 국내 현황
	2. 국외 현황
	3. 문제점

	2절. 앞으로의 전망

	제 3 장 연구개발수행 내용 및 결과
	1절. 진단대상 바이러스병 선정 및 바이러스 균주의 확보
	1. 진단대상 바이러스병의 선정
	2. 바이러스 분리주 수집 및 정밀진단
	3. 진단대상 바이러스의 확보 및 검정

	2절 : 작물 바이러스 진단용 oligonucleotide chip 제작 기술 개발 및 실용화
	1. oligonucleotide의 설계 및 제작
	2. pilot DNA chip 제작 및 검정


	제 4 장 목표달성도 및 관련분야에의 기여도
	제 5 장 연구개발결과의 활용계획
	제 6 장 연구개발과정에서 수집한 해외과학기술정보
	제 7장 참고문헌

