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Abstract

Violacein Produced by Novel Marine Bacteria and its Anti-tumor Properties

Novel marine bacteria producing a purple pigment were isolated from the Pacific coast of
Japan, and the purple pigment was identified as violacein. It was also found that the pigment

induced apoptosis of leukemiacells.

Violacein is a pigment produced by Chromaobacterium violaceum isolated from soil and
water in tropical and subtropical areas. It is known that violacein from C. violaceum has
anti-trypanosome and anti-tumor activities. These activities suggested the possibility of using
violacein for the therapeutic purposes. Because of the importance of violacein, the DNA
sequence of whole genome of C. violaceum was recently determined. However, C. violaceum
can aso act as an opportunistic pathogen for animals and human, and cause fatal septicemia
accompanied with liver and lung abscesses. Therefore mass production of violacein using C.
violaceum was thought to be difficult. On the other hand, violacein-producing novel marine
bacteria isolated and characterized in this study are unlikely to be infectious to human because
they could not survive at 37 , the temperature of human body. Therefore, the
pigment-producing marine bacteria may meet the requirements for the mass production of
violacein.

In the first chapter, we discussed the identification of 13 strains of marine bacteria which
produced a purple pigment. These strains were divided into two groups based on their partia
sequences of 16SrDNA. Nearly complete 16S rDNA sequences of two bacteria (strain 520P1
and strain 710P1) selected from each group were determined. The determined sequences
showed close homologies of 99% and 97% to that of Pseudoalteromonas denitrificans.

However, other properties of the isolated bacteria including the denitrification activity, the



utilization of various carbon sources, growth temperatures and the produced pigments indicated
that they were different bacteria from P. denitrificans.  Thus, the sequences of 16S rDNA of
novel bacteria (Pseudoalteromonas sp. 520P1 and Pseudoalteromonas sp. 710P1) were
deposited in the DNA Data Bank of Japan (DDBJ).

In the second chapter, we discussed the identification of the purple pigment from
Pseudoalteromonas sp. 520P1. The properties of the purple pigment were compared to those
of violacein from Pseudoalteromonas luteoviolacea, using UV-VIS spectra, HPLC and MS.
The UV-VIS spectra, the elution profiles in HPLC analysis, and the ions detected in MS
analysis al indicated that the properties of the pigment were identical to those of violacein.
Further analysis of the pigment by NMR revealed that the pigment showed typical spectra for
violacein. Thus, the purple pigment from Pseudoalteromonas sp. 520P1 was identified as
violacein.

In the third chapter, we studied the anti-tumor properties of the purple pigment on
leukemia cell lines U937 and HL60. The pigment from Pseudoalteromonas sp. 520P1 inhibited
the growth of leukemia cells and killed the cells at higher concentrations of the pigment. The
ICso values of the pigment were 0.5-0.6uM. After the addition of the pigment to leukemia
cells, activated caspases were detected in the pigment-treated cells. These results indicated

that the pigment caused the cell death by inducing apoptosis.

In conclusion, the purple pigment-producing bacteria characterized in this study were
identified to be novel bacteria belonging to the genus Pseudoalteromonas. The pigment
produced by the bacteria was identified as violacein. It was aso found that the pigment
induced apoptosis of leukemiacells. Since the bacteria are not likely to be infectious to human,

they can be a possible source for the mass production of violacein.
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Fig. 3
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Fig. 8 BCNMR
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Analvsis of Bacterial Species in the Muroto Deep Seawater

EOfE— e AR W e R !
Shuichi Y aps, Masayuki Onea and Keiichi Exnomora

Abzlract

Eighty-five strains of marine bacteria were isolated from the Morobo deep seawater at a
depth of 320 m off the coast of Cape Murods, Kochi Prefecture, Japan.  The bacteria were
analyzed based on the sequences of the 165 rENA gene. Seventy-five strains were identified
as |2 genera: 29 strains to the genus of Viteda, 16 to Preudoalteremaras, § (o Shewenell, 6 to
Alteromonas, 4 to Marmobacter, 3 to Erpterobecter, 2 to Tenacibecufum, 2 (o MRetzie and ]
sirain easch Lo the genera of Raciifus, Holomonas, diomarieg and Phofobacfertiorn.  Some of
these strains were closely related to known bacteria including pevehrotrophs, barophilic bac-
terla and bacteria which decompose hydrocarbons. Some other strains produced pigments
reparted to have physiclogical activities. On the other hand, the remaining 10 anidentified
strains contained novel bacleria whose DN A sequences shaowed low homalogy wilh those of
ihe already wdentified bacterta. Thus the Muroto deep scawater has been demonstrated to
bo an important source for investigations of unknown, yet potentially useful, bacteria

Kew Words: deep sogrealer, baclerial spectes, To8 rRNA gene
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Cleanliness and Stability of Muroto Deep Seawater Examined
by Analysis of Suspended Particles

wE - A
shuichi Yapa and Kelichl ExousoTo

Absirpect

The cleanliness and stability of Muroto deep seawater were examined throughout the year.
Surface and deep seawater samples were collected monthly fram January 2006 to December
2000 on the surface or from a depth of 320 m off the coast of Cage Muroto at the Kochi
Prefectural Deep Seawater Laboratory. The numbers and sizes of suapanded particles in the
seawater samples were analyzed using a particle analyzee.  [n the deep ssawater, the num-
bers of particles with diameters of 1 - 50 gm were 334 - 844/ml [vearly average of 549/mil)
and those with diameters of 10 - 50 gm were anly 10 - 28/ml (vearly average of 184/ ml}.
Farticle numbers of the deep seawater varied slightly from month to month, but no seasonal
wvariations were obearved.  On the other hand, the numbers of particles with diameters of 1 -
8l pm in the surface seawater samples were 1445 - 7289,/ml (vearly average of 44 16//ml) and
showed clear seasonal variations.  The particle numbers of the surface seawater were high
in spring and summer, but low in winter. These results demonstrate that the Muroto deep
seawaler is cleaner and more stable in suspended particles contained than the surface
seawaler, and therefore it is batter use for industrial uses, particularly for those having filtea-
tion processes,
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