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Nucleotide Sequence of Nuclear rDNA-ITS Regions and Design of Genius Specific Primers for the
Regions of Several Plant Pathogens of Strawberry and Chrysanthemum.

Teruhiko SUGIMURA
Summary

From 3 pathogens of strawberry (Fusarium oxysporum,Colletotrichum gloeosporioides, Sphaerotheca humuli) and 2 of
chrysanthemum (Puccinia horiana, Septovia chrysanthemella), we amplified their rDNA-ITS regions by PCR and deter-
mined the nucleotide sequences. This is the first report of the whole ITS sequences from S. humuli, S. chrysan-
themella and P. horiana and ITSb sequence from C. gloeosporioides. Based on the sequences, we designed primers that
would amplify specifically the ITS region of each pathogen. The primer set for S. humuli amplified only its ITS re-
gion among 16 pathogens examined when annealing was done at 58°C in PCR. Unfortunately, primer sets for 3 other
pathogens did not show specificity. As the ITS sequences of various pathogens have been available, {further trials

would enable to identify the best primer sets for other pathogens.
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Fig.1. Location of nuciear rDNA-ITS region and
common primer in fungi
ITS1:5-tccgtaggtgaacctgecgg-3

[ ITS5:5-ggaagtaaaagtcgtaacaagg-3’ J
ITS4:5-tccteccgcettattgatatge-3'
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Table 1. Sequence of genius specific primers in 4 plant pathogens and size of amplmed produc-

tion by PCR 'using their primers

R TIA T4 DA A S BAEH A X (bp)
A F THRIERE CgF teggegecegeeggaggalaa 379
(C.gloeosporioides) CgR aattggggggttttacggeaa
A F THEHIRE FoF gagtttacaactcccaaaccee 436
(F.oxysporum) FoR taacggegtggecgegacgatt
4AFTH EAZIHE ShF acgcaggacgcettgtecege 391
(S. humuli) ShR acaacggtaccgecactetg
F 7 HSUHE PhF cacccaaactatttiaacac 550"
(P. horiana) PhR gggtttitagaagteite
PhF2 ctttattgtggcttgaceee 428
PhR2 gacagcaacacicaacatce
a) 5KImDPL 3ARMNDY— I TR,
h) KEFRERD D 5 O THEEE,
M 12 3 4 5 6 § M 1:Fusarium  oxysporum

EoM SEREEODNA-ITSIEROPCREIEN

2:Colletotrichum - gloeosporioides
3:Rhizoctonia  solani
4:Phytophthora  capsici
O:Pythium - aphanidermatum
6:Sphaerotheca  humuli
7:Puccinia  horiana

8:Albugo macrospora”

Mo FEY—H—

Fig.2. PCR amplified products of nuciear rDNA-ITS regions from several plant pathogens

a) 610bpfir /Ny M;‘rﬁV‘y%m%o
b) pUCIODHinfT B L USeaT 12 & 5 YIKTHTF .
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HE T T 12498bp D IFHI AT & B & e 572 HICIAITSh RO —E A RE T D o 124,
(30, B4, H5, $70). SO H5T0bpOHERFIAT S b L 7 o7 (456 ).

TGCGGAGGGA TCATTACTGA GTTTACGCTC TATAACCCTT TGTGAACATA CCTATAACTG TTGCTTCGGC 70

GGGTAGGGTC TCCGCGACCC TCCCBGCCTC CCOCCTCCGG GCGOGTCGAC GCCCGCCGGA GGATAACCAA 140
CgF —

ACTCTGATTT AACGACGTTT CTTCTGAGTG GTACAAGCAA ATAATCAAAA CTTTTAACAA CGGATCTCTT 210

GGTTCTGGCA TCGATGAAGA ACGCAGCGAA ATGCGATAAG TAATGTGAAT TGCAGAATTC AGTGAATCAT 280

CGAATCTTTG AACGCACATT GCGCCCGCCA GCATTCTGGC GGGCATGCCT GTTCGAGCGT CATTTCAACC 350

CTCAAGCTCT GCTTGGTGTT GGGGCCCTAC AGCTGATGTA GGCCCTCAAA GGTAGTGGCG GACCCTCCCG 420

GAGCCTCCTT TGCGTAGTAA CTTTACGTCT CGCACTGGGA TCCGGAGGGA CTCTTGCCGT AAAACCCCCC 490
+~ CgR
AATTTTCCAA AGGTTGACCT CGGATCAGGT AGGAATACCC GCTGAACTTA AGCATAT 547
TREBEEN S S <~ '
%3 1 FAREBERE (Colletotrichum gloeosporioides) D¥ErDNA-ITSEIS DG E ARSI
Fig.3. Nucleotide sequence of nuclear rDNA-ITS regions of Colletotrichum gloeosporioides

CCTGCGGAGG GATCATTACC GAGTTTACAA CTCCCAAACC CCTGTGAACA TACCACTTGT TGCCTCGGCG 70
FoF —
GATCAGCCCG CTCCCGGTAA AACGGGACGG CCCGCCAGAG GACCCCTAAA CTCTGTTTCT ATATGTAACT 140

TCTGAGTAAA ACCATAAATA AATCAAAACT TTCAACAACG GATCTCTTGG TTCTGGCATC GATGAAGAAC 210
GCAGCAAAAT GCGATAAGTA ATGTGAATTG CAGAATTCAG TGAATCATCG AATCTTTGAA CGCACATTGC 280
GCCCGCCAGT ATTCTGGCGG GCATGCCTGT TCGAGCGTCA TTTCAACCCT CAAGCACAGC TTGGTGTTGG 350
GACTCGCGTT AATTCGCGTT CCTCAAATTG ATTGGCGGTC ACGTCGAGCT TCCATAGCGT AGTAGTAAAA 420

CCCTCGTTAC TGGTAATCGT CGCGGCCACG CCGTTAAACC CCAACTTCTG AATGTTGACC TCGGATCAGG 490
. + FoR
TAGGAATACC CGCTGAACTT AAGCATATA 519
THHRIIBBRENT 51 <~
X! A FIAEBRE (Fusarium oxysporum) D rDNA-ITSHEIRDIEFAERS
Fig.4. Nucleotide sequence of nuclear rDNA-ITS regions of Fusarium oxysporum

CCTGCGGAAG ATCATTACTG AGCGCGAAGC CACGCAGGAC GCTTGTCCCG CGCGGCTGAC CCTCCACCCG 70
ShF—
TGTGAACTGA TTTTGTTGCT TTGGCGGGCC GGGCTCGACC TACCGGCTTC GGCTGGGGAG TGCCCGCCAG 140

AGAAGCCCCA ACTCGTGCAG TTAGTGCAGT CTGAGAAAAA TTTAATAAGT AAAACTTTCA ACAACGGATC 210
TCTTGGCTCT GGCATCGATG AAGAACGCAG CGAAATGCGA TAAGTAATGT GAATTGCAGA ATTTAGTGAA 280
TCATCGAATC TTTGAACGCA CATTGCGCCC CCCGGTATTC CGAGGGGCAT -GCCTGTTCGA GCGTCAGAAC 350

ATCCTCTCAA GCCTGGCTTG GTCTTGGGGC GCGCCGGCTC GGCGTCCCCT AAACAGAGTG GCGGTACCGT 420
+ShR
TGTGCTCTCC GCGTAGTCAC GTATCTCGCG ACAGAGTGGC GATGGGACCT GCCAAAACCC ACCTATTTTT 490
TGGATGACCT CGGATCAGGT AGGGATACCC GCTGAACTTA AGCATATCAA TA 542
THRIBEEN TSI ~<—
%5 A F T3 EAZHEE (Sphaerotheca humuli) OIErDNA-ITSHEIR O IEHEF|
Fig.5. Nucleotide sequence of nuclear rDNA-ITS regions of Sphaerotheca humuli




AAAAGAACTA GAGTGCACTT TATTGTGGCT TGACCCCTTT TAAATATATC ACCCAAACTA TTTTAACACT
PhF2— PhF—
TGGTTGCATG AATTTTTGAA AGGTTCATTG CAATTGAGTA TAAGTAACTT CTTTTTACTA AGAAATGTTA

CATTACCCCC CCCCCCCCTT TATTTTTTAC CCCCTTTTTT ATTATATAAC ACAAGTTTAA ATGAACGTAA
AAAACCCTTT AATTATAAAA TAACTTTTAA CAATGGATCT CTAGGCTCTC ACATCGATGA AGAACACAGT
GAAATGTGAT AAGTAATGTG AATTGCAGAA TTCAGTGAAT CATCGAATCT TTGAACGCAT CTTGCACCTT

TTGGTATTCC AAAAGGTACA CCTGTTTGAG TGTCATGAAA CCCTCTCACA AAATAATTTT TGTTAATTAT
+PhR2
TTAGTGGATG TTGAGTGTTG CTGTCATTAG CTCACTTTAA ATATATCAGT CACTTTTTTT TTTTTTTTTT

AAA AAAAAAAAAA GAAGACTTCT AAAAACCCAA AATTAATCTT TAAGACCTCA
+—PhR

AATCAGGTGG GACTACCCGC TGAACTTAA

o v W? i%ﬁgn}bimg

TIRBEBHERNT 1 v —REM
E6 XV BEWRA (Puccinia horiana) DO¥%rDNA-ITSHEEDIEEET
Fig.6. Nucleotide sequence of nuclear rDNA-ITS regions of Puccinia horiana
AGGGATCATT ACTGAGTGAG GGCCTTCGGG CTCGACCTCC AACCCTTTGT GAACACAACT TGTTGCTTCG
GGGGCGACCC TGCCGTTTCG ACGGCGAGCG CCCCCGGAGA CCTTCAAACA CTGCATCTTT GCGTCGGAGT
TTAAGTAAAT TAAACAAAAC TTTCAACAAC GGATCTCTTG GTTCTGGCAT CGATGAAGAA CGCAGCGAAA
TGCGATAAGT AATGTGAATT GCAGAATTCA GTGAATCATC GAATCTTTGA ACGCACATTG CGCCCTTTGG
TATTCCGAAG GGCATGCCTG TTCGAGCGTC ATTTCACCAC TCAAGCCTGG CTTGGTATTG GGCGCCGCGG
TCAATCCGCG CGCCTCAAAG TCTCCGGCTG AGCTGTCCGT CTCTAAGCGT TGTGATTTCA TTAATCGCTT
CGGAGTGCGG GCGGCCGCGG CCGTTAAATC TTTCACAAGG TTGACCTCGG ATCAGGTAGG GATACCCGCT

GAACTTAA
FBIE X U7EBR (Septoria chrysanthemella) DIGrDNA-ITSHEIR D IEEECF]
Fig.7. Nucleotide sequence of nuclear rDNA-ITS regions of Sepforia chrysanthemella.
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Table 2. Specifity of genius specific primers among 16 plant pathogens and 3 plants
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Botrytis cinerea
Septoria chrysanthemella
Fusartum oxysporum
F. graminearum?
Sclevotium sclerotiorum
Pyricularia oryzae
Colletotrichum gloeosporiotdes
C. orbiculare
Thielaviopsis basicola
Rhizoctonia solani
Phytophthora capsici
Pythium aphanidermalum
P. myriotylum
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Sphaerotheca humuli
Pucecinia  horiana
Albugo macrospora
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Nnizs A FusariumB WA ICRERT L7279 4 < —
oy MI7 == Y ZIREE60TC T b MR THYE
SNBGENH Y, TR E o7,
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S55CULETCIIIBIEREN AL bz, FEY
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