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Detection of the” Suminori” desease bacteria, Flavobacterium sp. from the Porphyra sp.
farming fieldsin Aichi prefecture by polymerase chain reaction

MIYAKE Yoshiaki !, UEMURA M unehiko 2, and FUSEYA Mitsuru 3

Abstract : We developed the species-specific PCR primers based on the 16S rDNA sequence of the
bacteria Flavobacterium sp. which cause “Suminori” disease of the caltivated Porphyra sp.(nori). The
eleven isolates of the bacteria Flavobacterium sp. used in this study were collected from the several nori
farming fields in Aichi prefecture. All samples showed same 16S rDNA sequence. So we designed
1st-PCRP (SM-F1 and SM-R1) for 1% PCR, Nested-PCRP1 (SM-F2 and SM-R2) and Nested-PCRP2
(SM-F2 and SM-R3) for 2™ PCR based on 16S rDNA sequence of the specimens. Specificity of those
primers was investigated by PCR using the DNA extracted from the nori thallus collected from the farming
field. 1st-PCRP and Nested-PCRP2 showed high species-specificity, but Nested-PCRP1 showed low
species-specificity. 2™ PCR using Nested-PCRP2 followed after 1% PCR using 1st-PCRP showed more
sensibility than each 1% PCR using 1st-PCRP or Nested-PCRP2.
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LTTTGATCCTGGCTCAGGATGAACGCTAGCGGCAGGCTTAACACATGCAAGTCGAGGGGTAACAGAGGTGCTTGCATTTGCTGACGACCGGCGCACGGGTGCGTAACGCGTATAGAATCTA!
SM-F1 m——

SM-F2

121:CCTTGTACAGGAGGATAGCCTTTAGAAATGAAGATTAATACTCCATAATATATAGATATGGCATCATTTTTATATTAAACATTTATGGGTACAAGATGACTATGCGTCCTATTAGCTAGA:

241 TGGTAAGGTAATGGCTTACCATGGCTATGATAGGTAGGGGTCCTGAGAGGGAGATCCCCCACACTGGTACTGAGACACGGACCAGACTCCTACGGGAGGCAGCAGTGAGGAATATTGGGC:

361 AATGGAGGCAACTCTGACCCAGCCATGCCGCGTGCAGGAAGACTGCCCTATGGGTTGTAAACTGCTTTTATACAGGAAGAAACACTGGTATGTATACCAGCTTGACGGTACTGTAAGAAT:
SM-R3

481:AAGGACCGGCTAACTCCGTGCCAGCAGCCGCGGTAATACGGAGGGTCCGAGCGTTATCCGGAATCATTGGGTTTAAAGGGTCCGCAGGCGGTTAATTAAGTCAGAGGTGAAATCCCATAG:

SM-R2

601:CTCAACTATGGAACTGCCTTTGATACTGGTTAACTTGAGTCATATGGAAGTAGATAGAATGTGTAGTGTAGCGGTGAAATGCATAGATATTACACAGAATACCGATTGCGAAGGCAGTCT:

721:ACTACGTATGTACTGACGCTGAGGGACGAAAGCGTGGGGAGCGAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGGATACTAGTTGTTGGGCATTTGTTCAGTGACTAAGC:

120

480

840

SM-R1

841:GAAAGTGATAAGTATCCCACTGGGGAGTACGGTCGCAAGACTGAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGATGATACGCGAGGAACCTTA!

960

961:CCAGGGCTTAAATGTAGTATGACAGGACTAGAGATAGTTTTTTCTTCGGACATATTACAAGGTGCTGCATGGTTGTCGTCAGCTCGTGCCGTGAGGTGTCAGGTTAAGTCCTATAACGAG:1080

1081:CGCAACCCCTGTCGTTAGTTGCCAGCATGTTAAGATGGGGACTCTAACGAGACTGCCTACGCAAGTAGTGAGGAAGGTGGGGATGACGTCAAATCATCACGGCCCTTACGTCCTGGGCCA:1200

1201:CACACGTGCTACAATGGTATGGACAATGAGCAGCCATCTGGCAACAGATAGCGAATCTATAAACCATATCACAGTTCGGATCGGAGTCTGCAACTCGACTCCGTGAAGCTGGAATCGCTA:1320

1321:GTAATCGGATATCAGCCATGATCCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCAAGCCATGGAAGCTGGGAGTGCCTGAAGTCGGTCACCGCAAGGAACCGCCTAGGGTAA 1440

1441:AACTGGTAACTAGGGCTAAGTCGTAACAAGGTAGCCGTACCGGAAGGTGCGGCTGGATCACCTCCTTT 11508

1 S01 16S rDNA



16S rDNA
1st-PCRP  Nested-PCRP1 Nested-PCRP2
1¥ PCR PCR Rsa
Nested-PCR 2
1st-PCRP Nested-PCRP1 Nested-PCRP2
Rsa
2 PCR
No. PCR
forward SM-F1 5-CAGAGGTGCTTGCATTTGC-3'
1st-PCRP 774bp
reverse SM-R1 5-GTCACTGAACAAATGCCCAACAAC-3
forward SM-F2 5-GGTGCTTGCATTTGCTGACG-3'
Nested-PCRP1 524bp
reverse SM-R2 5-CACCTCTGACTTAATTAACCTC-3
forward SM-F2 5-GGTGCTTGCATTTGCTGACG-3'
Nested-PCRP2 399bp
reverse SM-R3 5-CAAGCTGGTATACATACCAGTG-3'
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16S rDNA 3
1st-PCRP No.
Nested-PCRP1 Nested-PCRP2 No.1 2002 11
16S rDNA No.2 2002 11
1st-PCRP  Nested-PCRP1 NO.3 2002 12
Nested-PCRP2
1st-PCRP  Nested-PCRP1
Nested-PCRP2 4 Nol 3 DNA  1st-PCRP
Nested-PCRP1 Nested-PCRP2 PCR
Rsa S1 2
S3
No. 1st-PCRP  Nested-PCRP1 Nested-PCRP2
No.1
1st-PCRP  Nested-PCRP1 Nested-PCRP2 No.2
PCR 4 No.3
5 No.1 1st-PCRP Nested-PCRP1 Nested-PCRP2
PCR Rsa
\ 1st-PCRP Nested-PCRP1 Nested-PCRP2
0.
1-01 500bp Hoxk
1-02 500bp ok
1-03 500bp sk
1-04 500bp Hoxk
1-05 500bp ok
1-06 500bp sk
1-07 500bp Hoxk
1-08
1-09 500bp sk
1-10 500bp sk
1-11 500bp ok
1-12 500bp sk
1-13 500bp sk
1-14
1-15 500bp ek
1-16 500bp sk
1-17 500bp ok
1-18
1-19 500bp sk
1-20
1-21
1-22
1-23
1-24
1-25
1-26
1-27
1-28
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6 No.2 1st-PCRP Nested-PCRP1 Nested-PCRP2

1s-PCRP Nested-PCRP1 Nested-PCRP2
No.
2-01 500bp faleal
2-02 500bp Fkx
2-03 500bp Fxk
2-04
2-05 500bp faleal
2-06 500bp faleal
2-07 500bp faleal
2-08
2-09 500bp Fxk
2-10
2-11
2-12 500bp faleal
2-13
2-14 500bp el
2-15
2-16
2-17
2-18 500bp faleal
2-19 500bp el
2-20 500bp el
2-21 500bp el
2-22 500bp ookl
falaled 16SrDNA Rsa
7 No.3 1st-PCRP Nested-PCRP1 Nested-PCRP2
PCR Rsa
1st-PCRP Nested-PCRP1 Nested-PCRP2
No.

3-01 774bp S1 524bp S2 399%bp S3
3-02 774bp S1 524bp S2 399bp S3
3-03 774bp S1 524bp S2 399%bp S3
3-04 774bp S1 524bp S2 399%bp S3
3-05 774bp S1 524bp S2 399bp S3
3-06 774bp S1 524bp S2 399%bp S3
3-07 774bp S1 524bp S2 399bp S3
3-08 774bp S1 524bp S2 399bp S3
3-09 774bp S1 524bp S2 399bp S3
3-10 774bp S1 524bp S2 399%bp S3
311 774bp S1 524bp S2 399bp S3
312 774bp S1 524bp S2 399bp S3
3-13 774bp S1 524bp S2 399bp S3
314 774bp S1 524bp S2 399bp S3
3-15 774bp S1 524bp S2 399bp S3
3-16 774bp S1 524bp S2 399bp S3
317 774bp S1 524bp S2 399bp S3

3-18




1st-PCRP Nested-PCRP2 Nested-PCRP2 PCR
No.3
Nested-PCRP1
No.1 No.2
No.1 28 No.2 S01 DNA DNA
22 No.3 18 68 1st-PCRP Nested-PCRP2
PCR 1st-PCRP PCR Nested-PCRP2
1st-PCRP Nested-PCRP1 PCR 8
Nested-PCRP2 PCR 1st-PCRP Nested-PCRP2
No.1 DNA 10
5 No.2 DNA 10°
6 No.3 1st-PCRP PCR Nested-PCRP2
7 1st-PCRP Nested-PCRP2 PCR 1st-PCRP
No.3 DNA 10
DNA
Nested-PCRP2
Nested-PCRP1 PCR 1st-PCRP
No.1 16 No.2 1st-PCRP PCR
14 Nested-PCRP2 PCR
Nested-PCR
Rsa 2 10
1st-PCRP 1% PCR Nested-PCRP2
Nested-PCRP1 Nested-PCR
1st-PCRP Nested-PCRP2 5.1x 10° cfu. 5.1x 10° cfu. 6
Nested-PCRP1 5cm?
2.25mg DNA
1st-PCRP PCR 5.1x
8 S-01 DNA DNA 1st-PCRP Nested-PCRP2
PCR 1st-PCRP PCR Nested-PCRP2 PCR
- S-01 DNA(23.3u g ml)
x 107 x 107 x 107 x 107 x 107 x 107 x 107
1st-PCRP
Nested-PCRP2
1st-PCRP — Nested-PCRP2
DNA
PCR
x 107" x 107 x 107 x 107 x 107
1st-PCRP

Nested-PCRP2
1st-PCRP - Nested-PCRP2
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