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Isolation of endophytic and rhizospheric actinomycetes of
Valerian and screening of ansamycins antibiotics
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(College of Life Sciences s Northwest A&F University ,Yangling , Shaanzi 712100, China)

Abstract: [Objective] This study separated endophytic and rhizospheric actinomycetes of Valerian,
screened the strains with biosynthesis genes of ansamycin antibiotics,and obtained active secondary metab-
olites resources. [ Method) Endophytic and rhizospheric actinomycetes were isolated from roots, stems,
leaves and rhizospheric soil of Valerian. Their anti-pathogenic effects on Escherichia coli s Staphylococcus
aureus s Bacillus subtilis ATCC11562,Walnut ulcer pathogen,Valsa mali, Physalospora piricola ,Sclero-
tinia sclerotiorum , Fusarium graminearum and Fusarium oxysporum were tested. Two degenerate primers
were designed and strains with ansamycin antibiotic gene (AHBA) were screened by PCR from the strains
with good anti-pathogenic effect. The optimum fermentation medium and optimum fermentation time of
target strain were analyzed. The fermentation isolates were analyzed by HPLC and mass spectrometry,and
the possible secondary metabolites were detected. [Result] A total of 145 strains of actinomycetes were iso-

lated. Among them,27 strains were endophytes,accounting for 18. 6% ,118 strains were rhizospheric acti-
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nomycetes,accounting for 81. 4% ,and 33 strains had good inhibitory effect on pathogenic bacteria,account-

ing for 22. 8%. The strain AJ21 containing ansamycin antibiotic biosynthesis gene was identified as Strep-

tomyces sp. The best fermentation medium for AJ21 was SPY medium and the best fermentation time was 6

days. The fermentation broth of the strain was isolated and purified. The ansamycin antibiotics contained in

the fermentation broth were actinomycin D by HPLC and mass spectrometry. [Conclusion) Valerian con-

tains abundant actinomycetes with good biological activity in its interior and rhizosphere.
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Table 1 Anti-pathogenic activity of separated actinomycetes in Valerian
T kR [EES X 45 7N B AR B A A2 ) Inhibition degree against indicator strains
Strain Type 1 2 3 5 6 7 8 9
AJO3 E — — — ++ ++ — ++ ++
AJO6 E — — — ++ ++ ++ ++ ++
AJO7 E — — — ++ ++ ++ ++ ++
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& 1(&) Continued table 1

TH Bk LES X485 78 TE AR B9 3 B BE Inhibition degree against indicator strains

Strain Type 1 2 3 4 5 6 7 3 9
AJO9 E — — — ++ ++ ++ ++ ++ ++
AJ17 E — ++ ++ — — — — _ _
AJ21 RA — +++ ++ ++ +++ ++ — + ++
AJ25 E — “++ — — — — — ++ _
AJ27 RA — +++ + — — — — — _
AJz8 RA - - - ++ ++ ++ ++ ++ ++
AJ29 RA — +++ — + _ _ _ _ -
AJ33 RA — — — — ++ — ++ + —
Al34 RA - - - - ++ ++ - ++ +++
AJ37 RA — ++ ++ ++ ++ ++ ++ ++ ++
AJ48 RA — + — ++ +++ ++ ++ +++ +++
AJ49 RA — ++ ++ + ++ ++ — — —
AJ55 RA — +++ +++ — — ++ — — —
AJ65 RA — + + — ++ ++ — ++ ++
AJ66 RA — + — ++ +++ — ++ +++ ++
AJ69 RA — ++ ++ — — — ++ _ _
AJ75 RA — ++ — — _ _ _ o o
AJT76 RA — - - + _ - _ _ _
AJ77 RA — ++ - — 44 — — _ _
AJ82 RA — +++ ++ — — — — — —
AJ83 RA — +++ +++ — — — 4+ 4+ + +
AJ90 RA — — — ++ +++ +++ ++ +++ +++
AJ91 RA — — — — + — — — _
AJ94 RA — — - — +4+ _ _ _ T
AJOT RA - — - . - + _ _ _
AJ100 RA — - - — - 4+ . _ _
AJ111 RA — — — ++ +++ +++ — + +++
AJ121 RA — — — — — + — _ _
AJ127 RA ++ ++ ++ ++ ++ ++ ++ ++ ++
AJ132 RA — -+ — — — — — — _

IEE ARG RACRBRCR R .+ R M AR 4~7 mm; + -+ FOR MR B4R N 8~12 mm; + + + FR M B H A2 KT 12 mm;
— IR A ERCR . 1 RIAAT B 2. Al R AT 5 3. B B A A BR B s 4. /DN AR 5 5. SR IR T 6. R AE SO B 5 7. AR AE

RS20 1 5 8. TSR BRI AZOA B + 9. A MR 05 T 4

Note: E. Endophytes; RA. Rhizospheric actinomycetes. . Zone of inhibition between 4 and 7 mm; + +. Zone of inhibition 8 to 12 mm;
+ -+ 4. Zone of inhibition greater than 12 mm; —. No inhibition. 1. Escherichia coli ;2. Bacillus subtilis ATCC11562;3. Staphylococ-

cus aureus ;4. Fusarium graminearum ;5. Valsa mali ;6. Physalospora piricola ;7. Fusarium oxysporum ;8. Sclerotinia sclerotiorum ;

9. Walnut ulcer pathogen.
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64 E—— R XA
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HRRERE
’W‘ Streptomyces albogriseolus MGR072 (KF425715.1)
B

M. DL2000 Marker; 1. Bk AJ21 ) AHBA J¥ 4] PCR 4"
M. DL2000 Marker;1. AHBA PCR amplified fragment of strain AJ21
K1 & AHBA JEHE BBk AJ21 PCR ¥ I 45 R (A L HRZ L F R (B)
Fig.1 AHBA gene amplified from strain AJ21 (A) and phylogenetic Neighbour-Joining tree (B)

& % R BB W Streptomyces aureofaciens NBRC 12594(NR112250.1)
S | Streptomyces avellaneus NBRC 13451(NR041138.1)
BB W Streptomyces sayamaensis NBRC 3519(AB184778.2)
Y EE B W Streptomyces psammoticus NBRC 13971(NR112426.1)
A5 B 4% B 1 Streptomyces varius NBRC 13800(AB184491.1)
61 2% 4155 B2 W Streptomyces purpureus LMG 19368(NR042292.1)

99

50

58 I AJ21
I R 5B Streptomyces nifrogriseolus (AB184460.2)
55 | 4k 55 B W Streptomyces herbaricolor NBRC 3838(NR041212.1)
65 | HE B 5 B Streptomyces indigoferus NBRC 12878(NR041087.1)
& WU BE B W Streptomyces tsukiyonensis NBRC 14353(AB184594.1)
Z WG BE B Streptomyces misakiensis LMG 19369(AJ781325.1)
| 99 RIERM AL B # B Kitasatospora azatica NBRC 13803(NR112415.1)
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W H 85 B ¥ Streptomyces aburaviensis CSSP531(NR115387.1)
& KB W Streptomyces kaniharaensis NBRC 13790(AB184481.1)
46 l H5E B Streptomyces lactacystinicus OM-6519(NR136866.1)
BEFBE B W Kitasatosporia streptosporus (U93334.1)

—
0.001

Bl 2 T 16S (RNA JFHI M A AI21 ARG K E W
Fig. 2 Phylogenetic Neighbour-Joining tree based on the 16S rRNA gene sequence of strain AJ21
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1. Methyl alcohol; 2. Fermentative extraction
phase of strain AJ21;3. Raffinate
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Fig. 5
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Antibacterial activity of strain AJ21 in
SPY media at the 6th day
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Fig. 6

HPLC chromatograms of the fermentation broth from strain AJ21
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