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2.1 1/10
1.1.2 10 pL

10.0 ¢ 10.0 g 3.0g NaCl 2.5 ¢
CaCO,2.0 g pH7.2~7.4 10 pL

4
1.1.3 Tag DNA GC buffer
I dNTP PCR 1.5 cm =19:19:4
PCR
Eppendorf T-gradient PCR thermocycler 254 nm
GF254
KYKY--2800
1.4.2 Doskochilova
1.2 Doskochilova ’
1% 28C
150 r/min 5 d 2124 x g 20 min 26°C
0.22 pm 48 h Cmm Rf
50 pL. 1.4.3
15 mm 0
3 1.4.4
25°C 3d 28C 1d PCR !
A3 ACSTCSGGCWCGCACCGGCCIGCCSAAG A8
1.3 AGCTCSAYSCGSTAGCCSCGSAYCTTSACCTG
1.3.1 28C 7d 71-22 DNA PCR 95°C
S min 1 95C 1 min 65°C 1 min and 72°C
1% 2 ~3 d KYKY I min 30 72°C 7 min 1
SBC-12 5 60 s )
1.3.2 4 2.1 Z-1L-22
2 28°C 7~ Z-1-22

10 d
1.3.3 Hasegawa ° ° Curtobacterium

Thin layer chromatography TCL Sflaccumfaciens Staphylococcus

1.3.4 16S rDNA 7
DNA s 16S rDNA
pMDI19-T

Escherichia coli E. coli JM109
GenBank 16S rRNA

1.4
1.4.1

2124 x g 20 min

aureus Sarcina lutea

Bacillus subtilis Streptomyces
scabies Micrococcus luteus
Enterococuus faecalis 1
Erwinia  carotovora
Pseudomonas syringae Aeromonas

hydrophila Xanthomonas oryzae pv .

oryzae Botrytis cinere
Alternaria  solan

Verticillium dahliae Fusarium
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oxysporum

Alternaria brassicae

Rhizoctonia solani Kiihn

Colletrichum orbiculare

1 Z-1.-22 8
Table 1  Inhibition of fermentation filtrate of strain
Z-1-22 on 8 gram-positive bacteria
Inhibition Inhibition
Bacteria diameter Bacteria diameter
/mm /mm
Clavibacter Curtobacterium
45.23 41.35
michiganensis flaccumfaciens
Staphylococcus aureus  42.20 Sarcina lutea 41.27
Bacillus subtilis 42.00 Streptomyces scabies 22.38 Z-1-22 6060 x
Micrococcus luteus 39.86 Enterococuus faecalis ~ 40.58 Fig.1 Morphology of Z-1-22 spore chains 6060 x
2.2 2.2.2
2.2.1 7-1-22 2 5
1
2 Z-1-22
Table 2 The culture characteristics of Z-1-22
Medium Aerial mycelium Vegetative mycelium Soluble pigment
Gauses No.1 medium agar Pale gray-yellow Yellow-orange Pale orange
Starch ammonium agar Gray-yellow Yellow-orange Orange
Glucose asparagine agar Gray-yellow Yellow-orange Pale orange
Glycerol asparagine agar Gray-yellow Gray-yellow Pale orange
Oat agar Gray-yellow Yellow-orange Orange
2.2.3 7-1-22 Cmm 42.38 cm
2.3.2
H,S 19:19: 4
254 nm 3
8 Lmm N vV
Rf 0.56 0.64
2.2.4 7-1-22 3
L L-DAP L L-
Diaminopimelic acid
1 C 3 Cmm
2.2.5 16S rDNA 7-1.-22 16S Table 3 Inhibition of substances separated by TCL to Cmm
Component Rf value Diameter of inhibition zone mm
rDNA FJ767837 GenBank 1 0.9 0
Bl ast I 0.85 0
Strent I} 0.72 0
repomyces § 0.64 23.30
caviscabies 99.9% N 0.56 27.00
/
2.3 i 0.50 8.22
Vi 0.26 0
2.3.1 il 0.09 0

Note Roman numerals in table 3 indicate the components separated by TLC as

shown in Fig. 3.
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Cmm

Fig.2  Inhibition of substances extracted from fermentation broth to
Cmm . The left paper disk indicates inhibition of substances extracted from
fermentation broth to Cmm while the right indicates methanol dript on the

paper disk as a control .

Solvenl [ronl ———

| —_—
n—
n —
No—
y —
Vi ——>
Wl —
W —

Sampling sile ——>

Fig.3 TLC analysis of bioactive compounds. Roman numerals [ [l
N v v

the components separated by TLC.

with arrowheads pointed to the figure indicate

2.3.3 Doskochilova
2 Doskochilova

Rf

0.9 4

actonomycin AM

2.3.4

2.3.5 7-1-22

DNA
PCR
770 bp 5
FJ767838
chrysomallus I}

Streptomyces
actinomycin
synthetase [l  aemC

AF204401.1 82% 6

121

0.6 1

Rf value
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Doskochilova solvent system
Doskochilova
Fig.4  The result of paper chromatography of bioactive components in
Doskochilova solvent system. Roman numerals in the abscissa indicate

different solvents used in paper chromatography .
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Fig.5  Amplification results with the primers targeted to conserved
domain of actinomycin synthetase. Lane M indicates DNA marker ladder
DL2000 with the length of the bands shown in the figure Lane 1 indicates
the amplification result by PCR.
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EqbthED‘l‘lDl.ilAFZD‘HDl D Streptomyces chrysomallus actinomycin synthetase III (acmc) gene,
complete cds
Tength=12744

3core = 665 hits (260}, Expeckt = 0.0
Identities = G42/776 (92%), Gaps = 28/77¢ (3%)
Strand=Plus/Plus
Query 7 GGCTCECACCGECCGGC CEAAGGGCETGHTGETCCOGCACGECGC —CTTGC TCAACTTCC 65
Sbjct 5035 GOCTC-CACCGOLCGECCARGEECOTORTCRTCCCRCALTCCE(G-TEETCRACTICG | 5082
Query 66 TCETEEEC-ATEC G- GHEAGAAGGC TCCGATC CEECCGFAGFACC GRCTGCTCGCEGTCAC 123
Shict 5093 T0-ACCOUGATGLGCCH-GCAGECCLLGCTEIEE00CCACIAGLERCTECTCOLERTAC | 5150
Query 124 CACCGTCGCCTTCGACATCGCCGCCCTCGAGUTCTACCACCCCC TRCTCTCCGECGLCGE 183
Shict 5151 CACGUTEBTTUIACATEOG GO HTETAC AL LG TR TE LTt e 52 11
ouery 184 Ce T TCATC GLACCCARGSEAAG CETTO L GRAGCOC TEGEC S TeUTerACCTCATO GA 243
Shict 5211 GOREETCCTCACAOOEALEACACCATICE A ATCCALCETE T AL CTEAT S 5270
Query Z44 ACGGCACAGCETCACGGTCETGCAGGECACCCCETCCCTETGGCAACTECTCGT-GGCEE 302
Sbict 171 CLBRCACGECOTCACCACCETONAGOACACICETCRCTCTCALAGCTOOTCOTCGEAC 5323
Query 303 ACGACGCGRAGGCGCTTCEAGHGC TACGHEATACTGETC GECGHC GAAGCGC TGCCGGTCT 362
Shict 5330 ACGACECGEAGGLCCTHLECGAECTELORATECTATCOOLGOIEACCCCTICMGCTET | 5363
Query 363 COCTOECOEAGECCCTFUGCEG- GUTCACC FACGACC TEETCAACCTETAC GGLCCGACT 421
Sjet 5990 COCTHGCCEARELIOTACt-e0tUTACLIACCACI TN TCAAC CIETACSSCCLEACE 5440
Query 422 GAGACCACCATCTGOTE GACCHC TEGOGGEATC TECCOGGOUCACAC CRGAGGGOOGECACCG 481
Shict SAAD GACACCACAATCTOATCACCOAAGLCEACITECCAAEtCatALLE G (ot (AL S5DS
ouery 482 ATCGEEECEECCGATC FUARACACC GGG TUTAC STGC TEEACTCC G- CTC TECAGLCGES 540
Shjct 06 ATCGOTCGGCCEATCOUCAACACCACOTUTACCTCOTEGACEACCEL-CTECAGLLRT 5564
Query 541 COHCTCoCGETETECT FECTEAGC TETAC CTCGC GGG GA-GEEEC TEECCOECGGETASE 500
Ghjct SSET  CGCCLGOBACETECTCACrALECTOTA AT A et TR CAOEEL AL 5622
Cuery 00 CCA-ACCAGCCCGEGC-TCACCGCCGAACGCTTCETC G- CAGATCCGTTCCACCCCGAAC 656
Gojer 5623 CHGGACC-GLCCCECCCTCACCOOCCAALELTIIC (CECCCACCCCTACGRTCTIGIAC 568D
Query &37 COGGGCAAC-GGATGTACCGCACC GECGACCTCGCCC GO TG GAACACCC-ACGGCEAACT 7148
Sojct SE1  C-GOOCGOLCEEATTACCECACCGOLEALCTEETOCOTECRRC-CLOCALOEGEART 5738
Cuery  TL15 CHEAATACCTCGGCCGTACCHFACCACCAGGTCAAGATGCEGGGCTAC CEHGTCGAGE  T70
Soict 5739 GOAGTICAICEBCCECGOCRACCACCAGOTIARGETCCCORGCTTCCOEATCOARE 5794
6 Z-1.-22 acmC
Fig.6 The blast result of amplified sequence and acmC gene of Streptomyces chrysomallus .
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Streptomyces yanii sp. nov. International Journal of

Identification and analysis of an actinomycete strain suppressing Clavibacter
michiganensis subsp. michiganensis

Yan Zhang Weihong Zhang Songhong Wang Yaning Li Zhiquan Zhao Daqun Liu® Wenxiang Yang~
College of Plant Protection Agricultural University of Hebei Biological Control Center for Plant Disease and Plant Pests of Hebei
Province Baoding 071001 China

Abstract Objective To identify and analyze bioactive compounds of an actinomycete strain Z-1-22 suppressing Clavibacter
michiganensis subsp. michiganensis the causal agent of bacterial canker of tomato. Methods Morphological biological and
biochemical characterization chemotaxonomy analysis and 16S rDNA sequences homology analysis were performed to identify the
strain Z-1-22. Bioactive compounds were separated and retrieved by thin layer chromatography. Paper chromatography and
confirmation tests were used to identify the antibiotic. PCR was carried out using the primers targeted to synthetase of the
antibiotic. Results Strain Z-1-22 belonged to Streptomyces sp. and was similar to Streptomyces setonii . Two main bioactive
components were isolated by thin layer chromatography which were all identified as actinomycin. New actinomycin synthetase
gene was cloned using the primers designed from actinomycin synthetase conserve domain. Conclusion Strain Z-1-22 was
classified as Streptomyces setonii . Actinomycin produced by Streptomyces setonii was first reported .

Keywords strain Z-1-22  Sireptomyces setonii  bacterial canker of tomato actinomycin
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