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Bluish-purple Pigments, Shu-Violet, Produced by Massilia sp. BS-1
—Isolation and characterization of a novel bacterium producing violacein —

Kazuya Svzukt* and Hitosi AGEMATU
(CFRi214E12H 3 H 32 #E)

In the course of screening for pigments produced by microorganisms, we found a novel
bacterium, BS-1 strain, producing a bluish-purple pigment named Shu-Violet (SV). BS-1 strain
was isolated from the soil collected at a park in Akita city, Akita Prefecture, Japan, and was
found to be a new species belonged to the genus Massilia based on its 16S ribosomal DNA
sequences. The strain was named Massilia sp. BS-1. The strain was a motile aerobic
bacterium and also produced biofilm. SV was included in the biofilm. The chemical analysis
of the pigment by UV-visible spectrum, mass spectroscopy and "H-NMR spectroscopy showed
that the pigment was a mixture of violacein and deoxyviolacein. The 16S ribosomal DNA of
BS-1 strain displayed 93 % homology with that of its nearest violacein-producing neighbor,
Janthinobacterium lividum. The antibacterial effect of SV was confirmed for two putrefactive
bacteria, Bacillus subtilis and Escherichia coli. ‘The minimum inhibitory concentration (MIC)

of SV for B. subtilis was 1.25mg/L. The high concentration of SV above 20mg/L caused lethal

effects on B. subtilis.
30mg/L.
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However, SV could not inhibit the growth of E. coli even if more than
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Fig1. Structures of violacein (R=OH) and
deoxyviolacein (R=H).
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THECHHE L 7212 BiE0.1ml % 98 KA 55 #E By
H (Y7 8aAFT 3 F50ug/ml&H) IC8A L7,
28CT2-3 HRRERT % L HFHEOLOBE VIO =—73
HFH LBS 1R E AT 72,

2.3 BS-1#%DFEE

BS1#®D %/ 2 ?D16SrDNA 838 % PCRZEIZ L D
HEWE L, 55 N72479bp % ¥ — 7 T~ A%, National
Center for Biotechnology information (NCBD'™ o
BLAST % —F CTHRELD YV —REEITo 720 Skl
M IE MEGA 4% IV CTiT o727,

24 BS1#%OBRKIBEICLZISVOEE

SEERH 2ml A AN EILE ICER WD S
BS-1#kz#ME L, 28C & L < 1325C TRk & ) ¥4
(Ly7a) B47o72. 75 A AREI 0 BER M
50ml % AN72300mlBEDO TV L V<A XY —T T A
TIIRER L CIRE DB (B —%1) —) 21To7
D —RBEIILEDOY vy —T 7 =AY — %
W, REEERFE 0 25C, lA(E  05vvm, fEEEUE
300rpm, }5F : 2L TRIEZ AT 720

25 SVOEE
BS1ARDSERE L 72 SV OFiE R EE I 1 TH D
570nm DG (Agy) 12X D ATo 720 BE#2WE Iml
Z15mIAEDO T v X v F 22— 72 1 15000rpm
THaMm.O L CERL EEYRE, Honlg
EWAIZAY 7 =V 1Imllz THRELTSVE 2 ¥
J = VIZHH L 720 SVIZEEARDOTIZH 5 DT X
57— VICEH LI WGBSR 217\, 15
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Table 1. Analytical HPLC conditions

Column : ZORBAX SB-Aq (ODS, 4.6 ILD. X 150L mm)
Mobile Phase : 70% MeOH (v/v)

Flow Rate : 0.5 mL/min

Column Temp.:40C

Detection : 570 nm
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Table 2. Preparative HPLC conditions

Column : Inertsil ODS-3 (20 1LD. x 250 L mm)
Mobile Phase : 70% MeOH (v/v)

Flow Rate : 5.0 mL/min

Column Temp. : room temp.

Injection Vol.:5.0mL

Detection : 570 nm
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Fig 2. Flocculation of Massilia sp. BS-1.

BS-1 ¥k# [d5E 3 % 725 1216S rDNA #ig (479bp)
DI IEL A % g€ L 72 (Fig. 3)o 16S rDNA @ i
AR FRBCAHNC Fe D < AH R PERBEAT O RS A, BRI A
EDOMFEMEDME L, 979% D b E AR EZ R L
72 Massilia brevitalea 7> & Massilia & DT TH % &
W U Massilia sp. BS-1& 241 F 720 MassiliaJ& 1%
Oxalobacteraceae FH & 5 7T LEWH TH 5,
INFTICELT TS vOEEIFIHE SN TRV,

ML HEROETHLELT T v OEER &
L T, Chromobacterium violaceum, Janthinobacterium
lividum, 51 T & 5 Pseudoalteromonas J& 7%
HEEANTWDL, TS OB % & 72 R8T
%17 o 72 (Fig. 4)o — & ¥ #% O Janthinobacterium
lividum & 16S rTDNA OIF LS ORI P393 % T
bHolze TOMELY, BSIHIIBEFOEL T
A VHMER EAZE DR T B Massilia EOFHETH %

ATTGAACGCTGGCGGCATGCTTTACACATGCAAGTCGAA
CGGCAGCGCGGGGCAACCTGGCGGCGAGTGGCGAACGG
GTGAGTAATATATCGGAACGTACCCAAGAGTGGGGGATA
ACGTAGCGAAAGTTACGCTAATACCGCATACGATCTAAG
GATGAAAGTGGGGGCTCGCAAGACCTCATGCTCCTGGA
GCGGCCGATATCTGATTAGCTAGTTGGTGAGGTAAAGGC
TCACCAAGGCGACGATCAGTAGCTGGTCTGAGAGGACG
ACCAGCCACACTGGGACTGAGACACGGCCCAGACTCCT
ACGGGAGGCAGCAGTGGGGAATTTTGGACAATGGGCGC
AAGCCTGATCCAGCAATGCCGCGTGAGTGAAGAAGGCC
TTCGGGTTGTAAAGCTCTTTTGTCAGGGAAGAAACGGCT
GGGGTTAATACCTCTGGCTAATGACGGTACCTGAAGAATA
AGCACCGGCTAACTAC

Fig 3. 16S rDNA sequences of Massilia sp. BS-1.
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AR % Fig. 5 128§ o B 22BHIA16WE M 2 D xf
B R A S AU SV O EFEDIEE b, 5
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Fig 4. Phylogenetic relationships of Massilia sp. BS-1
to its relatives and violacein-producing bacteria
constructed by using 16S rDNA sequences.
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Massilia sp. BS-1 O 2241 5 & WElk = 7 OVl
4 BLHPLCIZ £ ) SV-1& SV-2% Z 1L 2 10.7mg,
1.3mg a8 L, fbaatifk o Pesg 2 nARIL A <= 27 b

TRH B FEAL 248457

85 T I T | I T
8L 4
= 15| J
1.2
1
:
§ 0.8 E_
= g
s 0.6 8
£ 8
= 9]
5 0.4 3
2 =
& 0.2 =
0(. 1 1 1 1 1 1 o
0 10 20 30 40 50 60 70
Cultivation time (h)
Fig 5. Time courses of cell growth (Ag,) and SV

production (As,) using Massilia sp. BS-1.
Symbols : @, optical density of cells ; O,
optical density of SV ; l, pH.

551 min  SV-2

=== 7.82min SV-1

Fig6. HPLC analysis of SV.
HPLC conditions : column : ODS (4.6 I.D. X
150 L mm); mobile phase : 70% MeOH ; flow
rate : 0.5 mL/min ; column temp. : 40°C ; detection :
570nm
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frfild, ESI-MS/ A5 m/z: 3282 (positive),
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EWFets (DVDR)™Y TUV =550~590nm, MS =
327~328TRBE L2 ZA, Ik 4r (MW:
34334, CAS:548549) L5+ ¥+ Itk A( v
(MW :327.34, CAS:5839-61-2) %t v N L7z,

AL 72 B 203 'TH-NMR 2 R 27+ Vil ©
fTolze BAY /= )VTHIE L /272012, 72/ —



faAk— - B

WHEBIOT7I Y MOHY 7 F VIZBIETE L
o 72h, DMSO-d, CHIE L 724 T A4 DL
BREY E FIE R —E L= e Hh s, SV-LETF
FYELFTEA Y, SV2EEF T A v EEL
720 W L 723 7 F IV DIFIE % Fig. 8 12777

35 SVOhEEH

A 7 A 2 ORI PRGBS )
EENTW Y 23SV O 26§ 2 HiiE o
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Fig7. Absorbance spectrum of SV-1 and SV-2.
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Fig8. Assignment of '"H-NMR signals of SV-1
(deoxyviolacein) and SV-2 (violacein).
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A 377 LBEVERICX L CHREEZ R 328, 7
7 LBEMR O R R BRI IEIPREE 2R S 2w
W SV OPUEIENE D FAEORE R - 720

]50 T T T T T T T
——0 pg/ml
—o—10 ¢ g/ml
——20 1 g/ml
——30  g/ml
100 .

Viable cell number (X106 cells / ml)

3 35 4 45 5 55 6 65 7

Incubation time (h)

Fig 9. Growth inhibitory and lethal effect of SV in the
logarithmic phase of B. subtilis.
Symbols: @, Oug/ml; O, 10ug/ml; A, 20ug/
ml; &, 30ug/ml.
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