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Fig. 1 Chemical structure of g-PL.
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Table 1 Range of inhibition zones of strain TUST-2

Inhibition zone

Test organisms Control/mm

diameter/mm
27.3(26.1-28.0)
8.2(8.0-8.5)
20.3(19.5-21.6)
36.2(34.5-38.0)
23.8(23.0-24.6)

Staphylococcus aureus
Bacillus subtilis
Escherichia coli

Saccharomyces cerevisiae
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Penicillium chrysogenum
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Fig.2  Thin-layer chromatography (A) and paper chromatography
(B) of e-PL produced by strain TUST-2. A1, standard e-PL; 2, &-
PL produced by strain TUST-2; 3, heat-treated standard e-PL by 6
mol/L HCl; 4, heat-treated e-PL produced by strain TUST-2 by 6
mol/L HCI. B; 1, heat-treated standard &-PL by 6 mol/L HCI; 2,
heat-treated e-PL produced by strain TUST-2 by 6 mol/L HCI; 3,

lysine; 4, alanine.
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Fig.3 HPLC chromatogram (A) and infrared spectrum (B) of
&-PL produced by strain TUST-2.
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Fig.4 'H NMR(A) and *C NMR(B) of the purified active compound of strain TUST-2.
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Table 2 Assignment of peaks in solid " C NMR spectrum

Carbon type Chemical shifts/(mg/L)

Ca 54.6
cB 31.8
Cy 22.9
cs 22.9
Ce 41.0
C &-NHCO 171. 1
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morphology of strain TUST-2(10000 x ).
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Table 3  Cultural characteristics of strain TUST-2

Agar medium

Aerial mycelium Substrate mycelium

Czapek’ s Poor, light grey Poor, None
Glucose-asparagine None Ivory yellow
Glycerol-asparagine None Ivory yellow
Inorganic salt starch Pearl grey Pearl grey

ISP-2 Argent mouse gray Fried rice yellow
Oatmeal Cuttlefish gray Black

Potato White None

Gause No. 1 Light grey Soy yellow
Santon’ s White Cork yellow

No soluble pigments were produced on the listed agars.

2 Bk 16S tDNA ¥ %14 K}y 1411 bp, GenBank %
K5k EU814698 . /3%l BLASTN Fil SeqMatch 7E
GenBank #l1 Ribosomal Database Project 11 H148 2% 5
TUST2 @tk 16S rDNA AH 1751 . 5 Z AHAJE fix
R F SRR THER A . A MEGA 3.1 Mg T &
AHER W 19 DIFFIR K EW . Wik TUST2 (A H
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Table 4  Growth of strain TUST-2 on sole carbon sources

Carbon source Utilization Carbon source Utilization Carbon source Utilization
Inositol + ribose + xylose +
mannitol + Sodium Gluconate + lactose -
mannose + galactose + melezitose -
salicin + maltose - arabinose -
raffinose - sodium citrate + dextrin +
rhamnose - sodium Succinate + Dulcitol -
starch - Sodium malate + Erythritol +
sorbitol + cellobiose - glycerol +
sucrose - Sorbose + Sodium tartrate -
D-glucose + Sodiium propionate + Sodium hippurate
melibiose - sodium acetate + Trehalose +
D-Fructose +

+, positive; — , negative.

S.albogriseus (AF513222)

P 36— S.griseolus 3458 (EF371430)
0.005
38 S.diastatochromogenes113 (EF371419)
S.ahygroscopicus (DQ531606)
82

S.diastatochromogenes XSD-126 (EU273532)

L— Strain TUST2

S.albulus MF861-C4 (AB024443)

S.albulus KT372-940 (EF371442)
28 S.chattanoogensis DSM40002 (AJ621611)
S.yunnanensis YIM41004 (AF346818)
38 S.albulus IMCS-0802 (AB024440)
— 55 S.noursei NBRC15452 (AB184678)
S.albulus NBRC13410 (AB184384)
S.sparsogenes NRRL2940T (AJ391817)
” S.diastatochromogenes ATCC12309 (D63867)

L | 0 S.avermitilis MA-4680 (BA000030)
qo—
S.hygroscopicus ATCC21431 (X79853)

58 [ Sicoelicolor A3(2) (AL939110)
100 L

S.lividans NBRC15677 (AB184693)

7 EH#H TUST2 IEZELZBEHIKE

Fig.7 Phylogenetic relationship of strain TUST2.
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Polylysine production by Streptomyces albulus strain 410

Isolation and characterization of a new e-poly-L-lysine-
producing strain TUST-2

Shiru Jia'*, Chunying Xu', Zhilei Tan', Weifeng Cao', Hongyu Ou’, Xinyi He’,
Zixin Deng’

(' School of Boitechnology, Tianjin University of Science & Technology, Key Laboratory of Industrial Microbiology of
Ministry of Education, Tianjin 300457, China)

(* School of Life Science and Biotechnology, Shanghai Jiaotong University, Key Laboratory of Microbial Metabolism of
Ministry of Education, Shanghai 200240, China)

Abstract ; [ Objective ] g-Poly-L-Lysine ( &-PL) is a natural amino acid homopolymer. The study aimed at isolating new &-
PL-producing strains. [ Methods] e-PL-producing strains were screened from the soil by using a new isolation approach
which had three steps, (1) enrichment culturing g-PL toleranting strains; (2) screening by improved Nishikawa’ s
method; (3) selection of strains with higher g-PL tolerant ability. [ Results ] A new g-PL-producing strain TUST-2 was
isolated from the soil collected from Hainan province, China. Chemotaxonomic and morphological characteristics of the
isolate were typical of strain of the genus Streptomyces. The strain TUST-2 was found to belong to Streptomyces
diastatochromogenes by comparative 16S rRNA gene sequence analysis. The purified fermentation product of the strain
TUST-2 was confirmed as e-PL by characteristic analysis, hydrolysate analysis, infrared spectrum, 'H NMR Spectrum,
“C NMR Spectrum, and MALDI-TOF-MS. [ Conclusion] On the basis of 165 rRNA gene sequence analysis and its
morphological and physiological characteristics, g-PL-producing strain TUST-2 is a new isolate of Streptomyces
diastatochromogenes , named as Streptomyces diastatochromogenes TUST-2.

Keywords: e-Poly-L-Lysine; Streptomyces diastatochromogenes ;Isolation and Characterization
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