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GYRB_ECOLI
GYRBJSEIGO
GYRB_MY'CTU
GYRBJMYCGE
GYRB_HALSQ

VIMIVLHTWXKFTO^SYKVSGGI^GVGVSWNALSQKLELVIQRBSKIHRQIYHiGVP- - 
VI>mODy3GKEn^SYKISGGI^GVGVSWtIMjSIMm^TIYRIX3<EHFVRFVRGCT-- 
V\MTQIJB¥3GKFD5DAYAI SGGLHGVGVS\A/t^LSTRLEVEIKRDGYEWSQVYEE<SEP- - 
TVFTVLIDy3QKPTIvn3SYKVSGGaLiBaVGASVVNALSSSFKVWVFRC?^KKYFLSFSDGGK- - 
VTMn^aQGKTOlKSYQVSGGLHGVGVIWNAl^SELEVEVKHIX^VWIHRFEVGEPQV

GYRBJEOLI
GYRBJSEIGO
GYRB_MYCIU
GYRBJMYCGE
GYRB_HALSQ

----- PART A\mW I 'FCTGTWRFWP5TT ,K I'HTNVI R>EYETIjAKRIRELGFIJMSGVEIRIIID
------EEPIKrVGDSEKKGITVI?FLiAGTErFX3^- IEYSFDILAKRIREI5FLNNGVDIELTD
------- LGLKQGAPIKKTCSTVRFWADP-AVir'El'l'EYDFEIVARRLQEMAFU^GLTINLTD
-VIGDLVQEO^EKEH3TIVEFVPDF-S\MEKSDYK(?IVWSRU^LAFLNKGIRIDFVD

GYRB_HCOLI
GYRBJSEIGO
GYRB_MYCTU
GYRB_MYCGE
GYRB_HALSQ

KRDG-----------------------------------------------------------------KEIHFHYBuGIKAFVEYIiNKISIKT-
ERDG-----------------------------------------------------------------KHESFALSGGVAGFVQYMNRKKT-
ERVIODEVVDEWSDVAEAHCSASERAAESTAFHKVKSRTFHYPGGLVDFVKHINRTKN-
NRKQ---------------------------------------------- NP--------------QSFSWKYDGGLVEY3BHLNNEKEP
ERTD----------------------------------------------------------------- ESSTFliFH3GIREFVEYLj®rRT-

GYRB_BCOLI
GYRBJEIGO
GYRB_MYCIU
GYRB_MYCGE
GYRB_HALSQ

PIHPNIFYFSTEK------------------reiGVE\7MJ2&^EGFQENTYCFIM^IPQRDGGIHLAGF
PLHEKIFYAFGEK------------------IX^1SVEOyyO''M3SYQESVQCFINOTPQRDGGIHLTAL
AIHSSIVDFSG------------------KGHXSffiVEIAIEWNAGY'SESVHTFAMIIlTIHEDGTHEBGF
LIIEVIADEKTElA/KAVISIRLMIinTVKVEVAFQYNKTYNQSIFSFCMinsnirEDGIWE^ 
ALHDDVIYYDD------------------ESBGIEVEIAI^ATDEIjQGSIHAFANNINrRB3GIHLTGF

GYRB_ECOLI
GYRBJSEIGO
GYRBJMYCTU
GYRBJMYCGE
GYRB_HALSQ

RAAMIRTUmYmKEGYSKKAK-VSATGEBAREGLB^SVKVPDFKFSSQTKDKLVSSE
RQSMTRTIISfSYIEAtEVMKAK-VErAGnilEBGLTCVLSVKIEDFKFSSQIKEKLVSGE
RSALTSVVtEYAE<I3ERI<III<IKD-HETGIX)IREGLAALVISVKVSEPQFEGOIKn<LG3SrrE
R!lSP\LVKIIIEEAVElMKFII<r^I>EPa3EIXVCBGLTAIISIKHHSIPQYEG0IKKKlJGNrE
KTMjIRVVNDYANSHEMUDBU^aiERGEIMRHZjTAWS\^<HPDPQFBG0n<TKlJ3SiSE

GYRBJEOLI
GYRBJSEIGO
GYRBJMYCTU
GYRBJMYCGE
GYRB_HALSQ

VKSAVEQJINELIjAEYIIMSETEDAKIVVGKI IDAARAREAARRAREMIRRKGALJXiAGLP 
T GP\ A/MF^/TMQAT .TDFT ,EFTJPtSEAKT ITCKTVDAARARQAARKAREITORKGLMDGlJGLP 
VKSFVQKVC^EQLTHMFEANPTDAICVVVISIKAVSSAQARIAARKARELVRRKSATDIGGLP 
VRPLWSWSEIFERFMLEfEQEANAIIRKTLLAQEARRRSQEARELTRRKSPFDSGSLP 
\7Ra-n/R.q\mTQnT a i1 h v ata t t rkax traap ark a akqafft iTrpk.qai .rttgi ,p

GYRB_ECOLI
GYRBJSEIGO
GYRBJMYCTU
GYRBJMYCGE
GYRBJiALSQ

GECLATO2ERDPALSELYLVEGDSAGGSAI^GRNRKNQMLPIJ<GKimVEKARFDKMLSS
GKLAIX^EKDPALSELYLVEmSAGGSA^GRIEKFQAIIIIaKGKim------------------------
GKLAIXESTDPRKSELYVVBGDSAGGSAKSGRDaMFQMLPLRGKI EWEKARIDRVLKN 
GKLADCTTRDPS I SELYTVEGDSAGGTAKIGRIEYPQAILPLiRGKIIJSIVEKSNFEOIFISIN 
GKLArcQSKDPSESELFI\7EGDSAGGSAKQGRDRKF^AILPIi<GPGIIlJVEKHRLDRILEN

GYRB_ECOLI
GYRBJSEIGO
GYRBJMYCTU
GYRBJMYCGE
GYRBJBSLSQ

QEVATLirADGCGIGRDEYlSPEKURYHSIIlMIIMVTCSHIRILLUTFFYROMPErVER
--VATUITALGAGIGKEEFNPEKLRYHRIinm3U]VDGAHIRTIIETFFYR(^DLVER
TEARRSSRALGIUIH-DEETDIGKLRYHKIVLMJlDMJVDG^lISTIiLLTLLiF'RFMRPLIEN
AEISAL\MAIGCGIK-PDFELEIKLiRYSKIVIlfrDRDVDGAHIRTLLLTli,'FFRFMYEL'VEQ
DEIRALITAIGGGVG-DEFDIEKARYQRLULMiamVDGAHIRTUjLTIIjYRHMRPLIEA

mi. GyvBT<y?.

4~?-1 GYRB_ECOLt Escherichia cdi, GYRB_NEK3Q Neisseria
gcncnoae, GYRB_MYCTU: Mycobacterium tuberculosis GYRB_MYCGE Mycoplaana genitarum, 
GYRB_HALSQ Halobacterium sp. flf ^GyrB 7 <

-37-



1995 W-<

#<7)^iliHjij|fS7'v£,* b 1: IFMl^J ^ <b x

2: 3:

-r

# $ fi/: 7 < 7 0EW#&f & 2 ^ e#m L 

T> —o<7)f^$b L T\ DNA gyrase <7) b 7 

ZfzLzz y b &> Z> gyrB b

DNA gyrase (ix Z^DNAO##^^

^-LTV^6o Swiss-Prot 

GyrB ?>/<? #<7)7 </#S6fiJ&it8(L, i%# 

#(7)^V^^[C^ It 512 fSSl (7) Degena rated 

primer (7)^2: x 2W:PCR(0#x 

^ 6 /:A6 r^&K^iJ^M(7)#A[]@d^

#777"?

— V^T gyrB Sf57'<7)t^lS t CL h >

lit ZZ^T<7)MJ; l)#j 1.2 kb (7)#— DNA#

M-7M#W$fLt%o

^C#^fl/:^yrBmfzf(7)K#e^ hC. 

Acinetobacter # 3\ Pseudomonas M 4\

Cytoph aga/Fla vobacterium/B acteroides comple x, 

Sphingomonas HU Caulobacter # >

Micromonospora M6 <k 2

6, gyrB %&mfE^j^Mv^ax

Ztitzo 16S ANA(:jiy<TiS&@EM<7)#

16SiRNATB:+^l:^L#

tzfr-otz F#J (7) l/^;l/T(7)##f^gyrB

j: ^

5.

(7)nT#%

^%am#±(7)miii&m) ^ B

.Rm:wm$;K6Zir

6 t) x World Wide Web t LtW'b b 'M

<>7-^vb(iV7b7 

%.7<";\- K7^7|#^(7)mfl:^#v^^6x

7 7 7-^7 b(7)%^oTtx ^ZT&xf@

$t:x iamc" a o-c&&%#ex

^ 6 ^ $ fl 6 o

-E-^Tx m^(i#^^mm(7)gyrg

oy-$vbemcTx

B W t LTV'<?) <7)7'x Database 

for Identification and Calssification of Bacteria <D 

M ICB Database t%Wfbtltz0

7

http://expasy.hc uge.ch/www/icb/icbhome.html 7 

&&o f-^^-%(i±#<l3"7(7)#BCM' 

tirv^0 1: gyrB <7) E#j £ f# £ tz ft <T>

2: 3: gyrB J&&E£lj7'- * <7)

i£Slx 4: 1: <7)gyrB <7)E£0

^#^/:A<7)##^m<7)^-7(:(ix #P5^(7)

IMJat>J---7-£L7x #a#(7)
DNA ^^Lx gyrB Jir./s-+h;v7°

7^v-rpcR&£-£1tv\ ^SE^btet 

3 ^ t^m<7)##(7)#&<)fmm7N: & ^

-38-



g|2. ICB
World Wide Web http://expacy.hcuge.ch/www/icb/icbhome.html <T> 

7 Kl/vUZT? & h g^yrB ####,

2: <7)f-?##?)/<'- 

'y MS.t~ L TV& gyrB jSfeT'O^ij^'Cab

6 GyrB f

gyrB Sd^lJ $i<7) # %

Cd^T(0

^oT

(i, 500

HU [W<7)#/*/l i) x Proteo bacteria 

a, (3, y subdivisions,

Cytoph aga/Fla vobac teri um 

complex, High GC Gram­

positive bacteria tfK Ztlt

mfb

#ZflTW&o 3: (^>gyrB ^

Ap

<£>•£> iMi,, 'm> f'^ ^ 77ifS,^

T&6Ae^mLT

v*bo 4: <7)"J — b LT,

key word PASTA

% i) similarity search

(Dt- 9 Ofm File Maker 

/<-%##

7 7 b i/:r.7£ffl\/> Macintosh 3 > 

H-A-CLT^lUv^o $/:, PASTA 

Ir V ^Z: similarity search (i3. —if— G <7)@d^lJ 

t - * £ UNIX 3 > H jl - ? - T'SE 0 > @16 

6tl:WrLT^^3.-4f-^^L"CV'6o

m<7)^mfcmt&'7-?'<~-Z, 16S rRNA <7)gd

-39-



Sv4:##8tr^#T#^

g_yrB

< M^6^#ik^g|cT^6o

Tjb6io f^#(7)4]#^L^6DNA(7)^#

hfbCZcT.

#&5W:jA^Ao

m$

m%mc" 1fi/:^0'y-;i/(7) "4-y Mb"

<

6.

A § £ <7)$91i Av^ A 9 N iI6?m> iSj

2,500

m-ni. Am^m

m^fbE & L # ^ o mmr ^ ^

AZH±2A#at0t:#Lv'o L^L%%$T(:

Am^\ ^^1% c

AA, m

%$uO#Aim#^^LT^

2 hr,

(±&wA69&?

##xm

1. Cutell, R. R., Larsen, N., Woese, C. (1994) 

Lessons from an evolving rRNA: 16S and 23S rRNA 

structures from a comparative perspective. 

Microbiol. Rev. 58, 10-26.

2. Yamamoto, S., Harayama, S. (1995) PCR 

amplification and direct sequencing of gyrB genes 

with universal primers and their applic ation to the 

detection and taxonomic analysis of Pseudomonas 

putida strains. Appl. Env. Microbiol. 61, 1104-1109.

3. Yamamoto, S., Harayama, S. (1996) 

Phylogenetic analysis of genus Acinetobacterbased 

on the nucleotide sequences of gyrB and the amino 

acid sequences of their products. Int. J. Syst. 

Bacteriol., 46, 506-51 1.

4. Harayama, S., Yamamoto, S. (1996) 

Phylogenetic identification of Pseudomonas strains 

based on a comparison of gyrB and rpoD sequences. 

In Molecular Biology of Pseudomonas (Nakazawa, 

T., Furukawa, K., Haas, D., Silver, S. eds.), pp. 

250-258, ASM Press, Washington DC.

-40-



a#z#aa, ztiba*
WA^i3#w##, ifM&fcWcfctC'J-fi'P 
tu^WAX^WH isv■>-C£HP^&£ ff o 
TV'io Cft 6 W^E^#W|@^E*m g#1
sm#< oftmmyw'pMtAmigizML 

x%f8%i><Di>£<^$tix^->&o S<frb 
Amizoi 7 • mm • #

mt ixmmtx^tzo &x>xtmitz tu> 
i a & < fflw azit § Zz^fiaftftEfewlfc 

E# Z * 6 ttSl Wfi # (ES# • -S//l) bK5> • fe 

a«j56s»ki 4Z:fw##m^
uti^atLxmm. ■ 5m (##) az z a
-fSlitA^a, EH W XBfe-f k-T-ii ZB % a Z: s

a-wm^fe^-awit*
Efew±m#a a-r, #<
ZrtwS1’ 0 joEIBwEgiSti •

fe#^ai:#f S--Xl4^<, ^-AfflAfr 
wW^S/ve*So t^.hifi 

#■< fcZ: i) S 7 w <> Z:
It&ygo&iM-fiWlbtix #Z-|§H, i5¥"e 
UEZzCfb^fe^#* LT^-E-ii^'SrS-fb^ 
fef*S#$#&<iot|/;0 %$A%fe 

{k#(7)##.a IT #ZzAfe#^a<Z)'ft#Efe 
i7)j3 jsZpZzliPEiJSX ^i\X L £ o fzX/fc i,

ut^o *zx\ m$rm
ttmMt) m&xm tz bmmw&iatitfz w£

MMtLX^biii, tcpjo fzo fllfcL-CgS
eii® • et;v» v%t# • @^m®% a-c 

fts? zis its2) 0

SA A & A$k Ab $tM &#itwW;§
■ft§-fe£g?si?ts a a £-f-v a atwx

*A6I±##/W tt^D v-W^H)T 

?S*W%F/r Willing

wSZ\ ft!#EfeW£S#aaT, itRWA
#- sz%%##

II®, SD*,, i&ittb V7AZz'EEa&wZ' 

tBATfSltc aZEPE L»v##T-eiit# 
-es&niam^if-i) t:#BLT^So

*niwr*i±s^ n$ x^m i

X 5 Z: i# Elll! ® ZB4:E A S ASiStt'ft'n few

^tcov'r, mcswaas-wts^w (s; 

Efel) tcgtAISZba'CvAo 4/i, Av'o 
yx? h WEAJlwZ: SZiZzn n-;V5 -> > 

awi#r#tAfe{#\ aZiS-eamw&w 

ESiStt7"n 7 'f -;V £E aZ: «t, 4# 14 
4 Zilc-ov^T p a < IS4i~ L Z:V >0

1. %4fe%EE#a LTW##||®

$£Mfflfe@EEsa ixoimmi ±m 

frb5MZt4A, 4fefi 

-CAS a&mm^E#J*t:#w2' 0 ##;W

t A 7 7 n V -w^rr & r©¥ W8f$|® £ ft
14 a Z:ZA ZHbX>l3itA Ali Eiltt 
-f, BISv^-fiLWlSi-i?((> fkW nXlg * ©X 

*o/’0 ±S
SaiwjCjtEfe^EEtSnJfg'tt^aZ , m 
#tc-cf$StS7 V y h^v^aflE5AZ:o 

—A, B#K#S"t SH®l4EiS'l46 ^i™ 
iwzi^<, czt6i4i##li®a#»SEfe 
s-cibs. %-o?*mm®e#%#aats 
a ate 4 *) ±#m&fe a i4#& sftmmfe 4-

-41



LxmRLtz<Dx&&0 

t^x\ *#$amt 

nt&tztb, ■m’s.xmm^k.^tncio

ztma^tix^^i,i} o tz^^comm
#<0## • tM^ce •

jr» mi%t zfz&K i±H5&m%mvFwx

x$>2>o f : Zmi£co f7 t it#%n*#7
&>%> x. b ti&WiWt, ifi-Sli£> &

!:/x^!!?SiKi7:)j<E tc##6S L Tv>Zj#II1H £ 
jflltV'So 7;h.ib<offiBf2y6*f?6yfB& 

<h^?*K is v y T ti $7 * -E> 
#E&A%(0#k LTv^ ktotitljcLT. 

*$5?7*S(7)®v»g|ESco^jft-e% &Et:£ 

W"tAnJSBtt/i1®v>t^UbtitZo tiz, A 
M?&3S fc v^ Itttiic fig LX&.W LX v 

SIB 12. 7 A 6 h • k £ fit$: L T
v 16 'tfflWZtitZo

2. S##BS<7)W#k ^ 6## Sii/stfC

S7I2 Ztitx 6#M#coi6

italic*, Blf 712615, rSfl-712 
c-iff, X y 7". 7 -f y- & jftOfASSS 
&##L7& 7o V^'fl(7)E > 7°V > 7*tCjS

1 SSfflB 153-il-t -5 iffiRgitii
2®ii wo ,miu*^rib

1/10MA 303 8.3
PP 256 2.7
AL 178 2.2 DNA^#i±# ^ M$k

MA 748 1.3

V -T ij f'J#SII#7 7#$7112(7 W'li‘ 7 7 y ->

x&oflciSLi:,, 151BL7*1
BI2, L 7iSRtsit!i £ffl v vr n □
-“tLt^ilfc iBRi§ilkti$ 1 IC/p L

7/!r\ aSci-SxK^-xci^s^aixLrfct

trnitzmnvi^m.itxb 

L&V7gitl7(2fW L &co £S#SHS t 
WELT, f$5S14X7 V -- >IXffli 7_'= 

$7, :U7%#§ ii7i##B(27* V -tr 

n - 7 * #B L fzig&xm&t&fr LTV'Ei,

K-J

V'TB, S®l±W%Bff(7)ffilxAM"enJtg^lB 
B7##7^£IiW.:;5», f3tt®M£j£Bo 
ttiSSSisl W'7 -y-trl Afficofflffitt, *£* 

<7>$5E.ti7fi£E&, RB#f 
-/'•-f-f^?fti®IL, 8t£BtLX 

Bacillus subtilis.
Staphylococcus a ureus,
Salinivibriocosticola61 ,

Escherichia coli
C04fI$l£iI/v7o 77)f7 S. costicola <0 
A7W#*BB7;ib t<D 3 fS®tiBSSt*E>o

v>7 10 ml y~X-Jl'X<Dlg^££MlXX 
cog#!)70i >7 t/LBi614£81 ^<7o 77f 

7#$j|l < 77 i> CO

(zovy-rAM^* • #tfb#r#(omm • ## ■

386 L7„ T*t:S7"n-7x7 h<of-e

ztix^z>i,m^<, ccoc 

&##b'&##g#(07 -% t(o#m

ttSrcF'f

-42-



3. nn-;V5 ->><7)^111,

^7"D Vi 9 h
#BS^X5''J-->yLTV^< 9 ibiz 4 fill 

t f S.

costicola 1' - V) X(7lW(4: ^/F'i (S( £OU [W 4^51^ 
-E-<7)y$#SBW F420 #l± 

1995 ^ 7 iC/5y ft-fc4?-*;
T v 65]-#$ fi7:o 53-##

±l± Pseudoalteromonas Wi l ~~W> L , 
I%X1%-X#X##*#^T 1: PERM P-16084

fc LTWI£5^Tv^0 

W%C#m$4i'5%m-e&6-7V

T- 30 ° C T4f SX: b # , Slt-i-3 Z V'iS
#X?W@i5'tcj:AWy5'l4'fk'a‘!iiir4S L/zc W 

TLC (ill7D-7^77-f 
-) R-tffc #i it/X ZZ

tzwwmfrt' bt&xm

zti: L tzo Sfrci-T. y y 

iP’CfStt'ft'n-1) £ 

JfiffiU y'l*WnTl/773-l3J:
hplc (ailE-^y a? p y*7 7 

y-) t;Z 19jS-K'fb'gyW^^ELT: (02) =

-43



F-420 (PERM P-16084)
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a U ^ z/ y ip X If 2-Pentyl-4-quinolinone ^ 9 h 4/

f3D
###

— ;v
Pentylquinolinone

Staphylococcus aureus IF012732 + - - -
Bacillus subtilis IF03134 + - - -
Enterococcus hirae ATCC10541 + - - -
Rhodococcus globerulus IF014831 + - - -
Rhodococcus erythropolis ATCC12674 + - - -

Brevibacterium alkanolyticum IF012323 + - - -

Brevibacterium linens JCM6894 + - - -
Marinococcus halophilus IAM12844 + + - -

Rhodococcus marinonascens IF014363 + + - -

Escherichia coli IFO3301 - - - -
Pseudomonas aeruginosa OTA-05-H3 - - - -
Proteus vulgaris ATCC6897 - - - -

Shigella sonei ATCC9290 - - - -
Klebsiella pneumoniae ATCC 10031 - - - -

Pseudoalteromonas haloplanktis ATCC 14393 - + + +
Pseudoaalteromonas sp. F-420* - + - -

Pseudoalteromonas sp. F-1628 - + + -

Alteromonas macleodii ATCC27126 - + + +
Halomonas aquamarina ATCC33127 - + + +
Pseudomonas nautica ATCC27132 - + + +
Shewanella putrefaciens ATCC8071 - + + -

Vibrio alginolyticus ATCC17749 - + + -

Vibrio gazogenes ATCC29988 - + + +
Salinivibrio costicola ATCC33508 - + + +
Photobacterium phosphoreum IAM12085 - + + +
Oceanospirillum beijerinkii ATCC 12754 + +
Oceanospirillum linum ATCC 11336 + + +
Marin om onas comm unis ATCC27118 - + + -

Marinomonas vaga ATCC27119 - + + +

Litoralomonas mutabilis EN102 + + +

Pelagiobacter variabilis Ni-2088 + + +

* Pseudoalteromonas sp. F-420 nn-j^y>4

"Mi 0 tiz,

if, fy A####$0#C#LT(±#2

2-Pentyl-4-quinolinone tt^D-jKy'/ £
BP

^##±|W) C#r ^ ^ T &

o

El 4 2-Pentyl-4(lH)-quinolinone
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(i l coitiM^c m l

raE^'L-^L^-BLk :##T' & -B,

##3dR

1) J. Buckingham Ed., "Dictionary of natural 

products", Chapman & Hall (1994)
2) G. Antranikian. Ed., "First international 
congress on extremophiles, Estoril, Portugal, 2- 
6 June 1996"; g###g
ttj ^KutiHS-tr >4—; ASSBBIiS FfSPS 

> FPy 4J -44 jc>x7*-5A

(1991)
3) Rim-fb^ETiJ • 9)
mmmmmmi jm^iha dpg?)

4) P. R. Jensen et al., "High recovery of cul- 

turable bacteria from the surface of marine 
algae", Mar. Biol., 126, 1-7 (1996)
5) T. Takadera et al., "Isolation and charac­
terization of marine bacteria producing bioactive

substances" In Poster session of the 2nd Asia- 
Pacific Marine Biotechnology Conference and 
3rd Asia-Pacific Conference on Algal Biotech­
nology, p. 97, (1997)

6) E. Mellado et al., "Analysis of 16S rRNA 
gene sequences of Vibrio costicola strains: 
description of Salinivibrio costicola gen nov., 
comb, nov.", Int J. Syst. Bacteriol., 46, 817- 
821(1996)
7) (77"*yy"7 A) N. Imamura et al., "Mag- 
nesidin A, a component of marine antibiotic 

magnesidin, produced by Vibrio gazogenes 
ATCC29988" J. Antibiot., 47, 257-261 (1994): 
(T^vyyB) J. Itoh et al., Agric. Biol. Chem., 
46, 2659 (1982); (^ y^7"o{y%-y"V7) P. R. 

Buckholder et al., Appl. Microbiol., 14, 649 
(1966); (M^7' ntt' fc° EHl/) R. J. Andersen et al., 
"Autotoxic antibiotic production by marine 
Chromobacterium", Mar. Biol., 27, 281-285 
(1974); (^7^7) R. J. S. BeerefaJ. /. Chem. 
Soc., 1949. 885; (7° Dy'4Bfy7)F. Wrede and O. 
Hettche, Ber., 62, 2678 (1929); (y^7° ny'T'fy
7) H. Laatsch and R. H. Thomson, "A revised 
structure for cycloprodigiosin", Tetrahedr. Lett., 
24, 2701-2704 (1983)
8) lifted F-420 -f*

korormicinj BAS 
117 ASSESS i*S 2, p. 181 (1997)

9) Ronald M. Atlas, "Handbook of micro­
biological media, 2nd Ed.," CRC Press (1997)
10)

- ^ > f -

(1993)
11) Stephen J. et al., "Antibiotic metabohtes
from a marine Pseudomonad", Antimicrob.
Agents Chem other., 11, 411-414 (1977)
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Tablel. Nominal composition and crystal structure of the samples as arc melted.
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O x=0.14
A x=0.28
□ x=0.37

x=0.14

t / ks

Fig.l Parabolic plot of the scale 

thickness of Mo(Sii„x, Alx)2 

at 1823 K.

Fig.2 Cross section and composition 

profiles of Mo(Si0.86> A1q.i4)2 

oxidized at 1823 K for 108 ks.
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x / nm
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Fig.3 Temperature dependence of 

the paraboloc rate constant.
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Fig.4 Change in the scale thickness of
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Fig.6 Temperature dependence of 
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Fig. 1. Schematic diagram of deposition apparatus.
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Fig. 2. Comositional analysis of Y-Ba-Cu 

-0 films formed by laser deposition 

technique.
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Fig. 3. Rocking curves of (005) reflec­

tion of YBCO films grown on (a)YSZ and 

(b)SrIi03 substrates.
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Fig. 4. X-ray diffraction patterns of 

(108) reflection of YBCO films grown 

on Srli03 (100) substrate.
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