~Met hod of producting macrolide conpound Technical Field The present
invention relates to a nethod of producing the 12-nenbered ring macrolide
conpound 11107D having an antitunor activity by biological transformation
~and to a novel strain used for the production. Prior Art The 12-nenbered
ring macrolide conmpound 11107D is a 12-nenbered ring nmacrolide conpound
havi ng an excellent and was di scovered together with a 11107B - culture
product of a - - - 1 strain --Bscdiptilon 1 The 11107D - corresponds
to 16-position hydroxide the 11107B. The productivity the 11107D -
inferior to that the 11107B substance and it has been therefore desired
to establish an efficient production nethod. D sclosure of the Invention
The pur pds=tlodd tde predeningmantrodhdescoopprodi de a novel nethod of
produci ng the macrolide conmpound 11107D by using the macrolide conpound
11107B as starting material by a biological transformation nethod. 0 The
inventors of the present invention have nade a trial to select
m cr oor gafecimei capabBieldf transformng the 16-position hydrogen atomto
hydroxyl group of the macrolide conpound 11107B screening froma - range
of mi croorganiBm present invention relates to a method of producing

the 1l2-membered ring macrolide compound 11107D having an

antitumor activity by biological transformation and to a novel

strain used for the production.

Prior Art

The 12-membered ring macrolide compouﬁd 11107D is a
12-membered ring macrolide compound having an excellent
antitumor activity and was discovered together with a 11107B
substance froma culture product of a Streptomyces sp. Mer-11107
strain (see WO-A02/060890). The 11107D substance corresponds
toal6-positionhydroxidebodyof the11107B. Theproductivity
of the 11107D substance is inferior to that of the 11107B
‘substance and it has been therefore desired to establish an

efficient production method.

Disclosure of the Invention

The purpose of the present invention is to provide a novel
method of producing the macrolide compound 11107D by using the
macrolide compound 11107B as starting material by a biological

transformation method.



‘groups to solve the above problem and as a result, found that a strain
bel onging to the genus Mirtierella classified into the filanmentous fungi,
a strain belonging to the genus Streptomyces classified into actinomycetes
.and a strain 5- to the fam |l ov : - - likewise classified into
actinonycetes have the above-nentioned transform ng function, to conplete
the present invention. Accordingly, the present invention relates to the
foll owi ng to Ahetimoentpredodi hige tgree svact ol nven tcionpbarve 1ad67H t riegr esent ed
by the formula (I1): MO MNZ M4 M by a biological transformation mnethod,
whi ch conpo i seket¢hemitobbogeniysps ocepsbdecand pracsssrmingulthii ng t he
macr ol i de conpound 11107B represented by the f ormula (1) in the presence
of a stralépavingonanydibdden yatodm dendthyctrioxy It heoabow £ - ties tnaoned] frieol ogi cal
transformati on nethod and bel onging to the genus Mirrtierella, the genus
St r ept onycaspound 14 1f04H by sdrereommupspomacwadeararage pEeparaicoyarafsm t S
cultured nycelia; and

groups to solve the above problem, and as a result, found that

a strain belonging to the genus Mortierella classified into
the filamentous fungi, a strain belonging to the genus
Streptomyces classified into actinomycetes and a strain
belonging to the family Micromonosporaceae likewise classified
into actinomycetes have the above-mentioned transforming
function, to complete the present invention.

Accordingly, the present invention relates to the
following (1) to (3).
(1) A method of producing the macrolide compound 11107D

represented by the formula (II):

()

’

wherein the macrolide compound 11107D is produced from the

macrolide compound 11107B represented by the formula (I):



process collecting the macrolide conpound 11107D represented by the
formula (1l1) fromthe incubated solution obtained the step (A). (2) The
production nmethod according to the above (1) , wherein the strain

- belonging to the genus Mortierella is Mrtierella sp. F-1529 strain
(FERMBP-8547) or F-1530 strain (FERVMBP-8548) . (3) The production nethod
according to the above (1) , wherein the strain belonging to the genus

Streptonmyces is Streptonyces AB-1704 ' O i A-1544 ' :' i | | strain
strain | BP-8447). (4) The production hod according to the above (1) ,
wherein nes -ClL Ca-1 111 I =07-516 BP-8550). strain

Streptomyces AB-1704 strain (FERM BP-8551) | hayhg the ability t he
conmpound 11107B represented by the for into the nacrolide conmpound
11107D by the formula (11). (6) Nbrtle | lajsp. F-1529 strain

( FERVBP- 8547) or E 1530 strain BP- 8 aviwg the the conpound

11107B represent acrol i de conpound by the
formula (I11) . E ng the ability of transform ng
t he conmpound 111078 reprefented byt he abovefoﬂﬁﬂla (I') into the
macr ol i de conpound11107D r epresent ed t he above formula (I1).

(1)

by a biological transformation method, which comprises the
following processes (A) and (B):

(A) a process of incubating the macrolide compound 11107B
represented by the formula (I) in the presence of a strainhaving
an ability of conducting lthe above-mentioned b.iological
transformation method and belonging to the genus Mortierella,
the genus Streptomyces or the family Micromonosporaceae or a
preparation of its cultured mycelia; and

(B) a process of collecting the macrolide compound 11107D

represented by the formula (II) from the incubated solution
obtained in the step (A) .
(2) The production method according to the above (1), wherein
the strain belonging to the genus Mortierella is Mortierella
sp. F-1529strain (FERMBP-8547) or F-1530 strain (FERMBP-8548) .
(3) The production method according to the above (1), wherein
the strain belonging to the genus Streptomyces is Streptomyces
sp. AB-1704 strain (FERMBP-8551), A-1544 strain (FERM BP-8446)
or A-1545 strain (FERM BP-8447).

(4) The production method according to the above (1), wherein



Det ai |l ed Description of the Invention In the biological transformation

met hod of the preser invention, any m croorgani sns bel onging to the genus
genus Streptonyces or the famly M crononosporaceae nmay be used regardl ess
- of the type of specie and strain ability to transformthe nmacrolide
conmpound 11107B t he above fornmula (I into the conpound 11107D by
t he formula (11). However, preferable exanples of the m croorgani sns

t he stute st aatdn Pel%3@ igiyr ad hhbdlaovigivii ¢ wondreo syeommcede L5 &BelllB&6 t he 0
Streptonyces AB -1704 strain, A-1544 strain and A-1545st rain bel onging
to the getuzmin (FERM®BRHESAB) 1896 strain .belonging to the fanmly

M cr ononospor aceae, each has isolated fromthe soil. The Mer-11107 strain
was depositledtaspEERVIces18p44ARt1T0E strain (FERM BRdS bhhhrhaieictinahegy
Agency _ .. - 305-8566 Japan) Decenber 2000, and - transferred to

| nt er nat iadrial 1 tDeposi tr B8R F@URing ntee nad ¢ vodidPatempo@ngahil 0V Beposi t ary
(I'POD) National Institute Advanced Industrial Science and Technol ogy

( Tsukuba Gantasntdd gushie fio@hole (1) into the3tsc 8566dg apmppuniidvédidr The
Mortierella F-1529 strain was internationally deposited at International
Pat ent OngRHsTRDErbIY arlye Naoiomba (II).

(6) Mortierellasp. F-1529strain (FERMBP-8547) or F~1530 strain
(FERM BP-8548) having the ability of transforming the macrolide
compound 11107B representedbythe formula (I) intothemacrolide
compound 11107D represented by the formula (II).

(7) AB-1896 strain (FERM BP-8550) having the ability of
transforming the macrolide compound 11167B represented by the
above formula (I) intothemacrolide compound11107D represented

by the above formula (II).

Detailed Description of the Invention

In the biological transformation method of the present
invention, any microorganisms belohging to the genus
Mortierella, the genus Streptomyces or the family
Micromonosporaceae may be used regardless of the type of species
and strain insofar as it has the ability to transform the
macrolide compound 11107B represented by the above formula (I)
into the macrolide compound 11107D represented by the above
formula (II). However, preferable examples of the
microorganisms may include the Mortierella sp. F-1529 strain

and F-1530 strain belonging to the genus Mortierella, the



Institute of Advanced Industrial Science and Technol ogy (Tsukuba Central
6, 1-1, Higashi 1-Chone, Tsukuba-shi, .. - 305-8566 Japan) Novenber 12,
2003 as FERM BP-8547. Also, the Mrtierella F-1530 strain was
internationally deposited at International Patent O ganism Depositary
Nat i onal - Advanced Industrial Science _ .. 305-8566 Japan) Novenber 12,
2003 BP-8548. The - AB-1704 strain was deposited International Patent
Or gani sm BepepicbaryyeNatp oABF1T 04 tsittratia, 2o0f1 Avabrein bndustlridd stScaance and
Technol ogy (Tsukuba Central 6, 1-1, Higashi 1-Chone, Tsukuba-shi,
| bar aki - kba1305i8566Goc ITapanenas BERMP-oIBAES andofthSepiBeisde 3tr2Q02, and
then transferred to International Deposit FERM BP-8551 as of Novenber 12,
2003, at - baiengahigonaltHeattant 1§ gaorsmobeppstaacye [ 1AD) hablal s @hat ed
Institute of Advanced Industrial Science and Technol ogy (Tsukuba Central
6, 1-1, Hfgashithk- Gvdade, Tsukuba-shi, |baraki-ken 305-8566 Japan) . Al so,
the A-1544 strain and A-1545 strain were deposited at International Patent
Or gani sm DeposThanMe MNaltl diials thrasin vas edado SicheshaedFERMIBStrd18l4 aScilence
andTechnol ogy (Tsukuba Central 61 1-1, Higashi 1-Chone, Tsukuba-shi,
| bar aki - kEat 365a85b6siapane @b HikRMiRrk043dandmarERMEPR 8844 Aagerady Jul y
23, 2002, and then transferred to International Deposit FERM BP-8446 and
FERM BP- 8447Industrially Sc3@nc20@ddr spdctolvalyy,(lat3,| mtigrasdti drahoRet ent
Organi sm

J Tsukuba-shi, Ibaraki-ken 305-8566 Japan) as of December 19,

2000, andthentransferredtoInternational Deposit FERMBP-7812
at International Patent Organism Depositary (IPOD) National
Institute of Advanced Industrial Science and Technology
(Tsukuba Central 6, 1-1, Higashi 1-Chome, Tsukuba-shi,
Ibaraki-ken 305-8566 Japan) as of November 27, 2001.

The Mortierella sp. F-1529 strain was internationally
deposited at International Patent Organism Depositary National
Institute of Advanced Industrial Science and Technology
(Tsukuba Central 6, 1-1, Higashi 1-Chome, Tsukuba-shi,
Ibaraki—ken 305-8566 Japan} as of November 12, 2003 as FERM
BP-8547. Also, the Mortierella sp. F-1530 strain was
internationally deposited at International Patent Organism
Depositary National Institute of Advanced Industrial Science
and Technology (Tsukuba Central 6, 1-1, Higashi 1-Chome,
Tsukuba-shi, Ibaraki-ken 305-8566 Japan) as of November 12,
2003 as FERM BP-8548.

The Streptomyces sp. AB-1704 strain was deposited at

International Patent Organism Depositary National Institute



~Depositary (IPOD) National Institute of Advanced Industrial Science and
Technol ogy (Tsukuba Central 61 1-1, Hi gashi 1-Chone, Tsukuba-shi,

| bar aki - ken 305-8566 Japan). The AB-1896 strain belonging to the famly

M cr ononosporaceae was internationally deposited at |International Patent
Organi sm Depositary National Institute of Advanced Industrial Science and
Technol ogy (Tsukuba Central 6, 1-1, Hi gashi 1-Chone, Tsukuba-shi,

| bar aki - kefi 7880a1856h I ndagam)i aass R BRn85EE:- taso bdgNaTenkebalentXHB3. The
t axonom cal properties of the above strains are as follows. M (The

t axonomi cgl, prapeHtiigashaf it-aeomel 529 ukiubai-shi , MIahelkdgikeal 30BaBdEer i stics
On each plate of oatneal agar (hereinafter abbreviated as OA as the case
may be), vabtnagak FRRMTE- S0 act of Fepi¥mbagars, €0, nahiderthelbr evi at ed
as MEA as the case may be) and potato dextrose agar (hereinafter
abbrevi at edaas fBDAcdxd hetecnsei onyl DepositIRERMBPAYS5 hadsa fiNdwentese f orm
and the color of the hyphae was white, exhibiting white (1A-1) tone. As to
the growih,whe0n3{ het stritad rmataisorcdil thartecthtabraanCshmobepoei neek, (IHED)
colonies reached 75 mmin dianmeter the plate, to :1 mmin dianmeter the
' - and Nattien3Q mmsitd tdit@metfe Advamdele IROAsplrdtad. SHienecel amy had a zonate
shape. Neither backside coloring nor the production of sol uble pignent was
not obser Yedhndheqgyhd Tealkabat Ceatwad dgsdrlhed imesdridilnghome,

Tsukuba-shi, Ibaraki-ken 305-8566 Japan). Also, the A-1544

strain andA-1545 strain were deposited at International Patent

Organism Depositary National Institute of Advanced Industrial

Science and Technology (Tsukuba Central 6, 1-1, Higashi 1-Chome,

Tsukuba-shi, Ibaraki-ken 305-8566 Japan) as FERM P-18943 and

FERM P-18944 as of July 23, 2002, and then transferred to

International Deposit FERM BP-8446 and FERM BP-8447 as of July

30, 2003 respectively, at International Patent Organism

Depositary (IPOD) National Institute of Advanced Industrial

Science and Technology (TsukubaCentral 6, 1-1, Higashi 1-Chome,

Tsukuba-shi, Ibaraki-ken 305-8566 Japan).

The AB-1896 strain belonging to the family

Micromonosporaceae was internationally deposited at

International Patent Organism Depositary National Institute

of Advanced Industrial Science and Technology (Tsukuba Central

6, 1-1, Higashi 1-Chome, Tsukuba-shi, Ibaraki-ken 305-8566

Japan) as FERM-BP 8550 as of November 12, 2003.

The taxonomical properties of the above strains are as

follows.



- "Met huen Handbook of Col our (Kornerup & Wanscher, 1978)". As a result of

t he observation using an optical mcroscope, the vegetative hyphae were
colorless, had a snooth surface, were provided with no septum and had a
~.width of 4to5 ~tm A swelled structure like that of a thick wall spore
having a spherical formand a size of about 26.5 to 33 pmwas observed in
a part of the hypahe. In the culture nedia to be subjected to the test,
any structThee ttdrainceens) tprdeeat Denidhl tlos gl SAsstod ifior med even by
culturing for a termnot exceeding 3 weeks. ne analysis (2) 185 ' geA
nycel i a ofl)lt MofpHEP&ystahi chaddteedstoican agar plate was subjected to
DNA extraction using Fast Prep FP120 (nmanufactured by Q Bl O gene) and Fast
DNA Kit ( manuftac tearcdd p llayt eQolfl Oaggewe)l agBER (hasepnactiecedbbsengapaRet aq
Ready-To-Go NS1 and i shown in Tables and The PCR products were refined
usi ng Q Aquiark aRCRhRurciekiecatiyobe K| tmd hammdact (B%echalyt «QtAGEN) +ahdSthen
treated with ABI PrismBigDye Termnator Kit (nmanufactured by Applied

Bi osyst emm)ar Ahdrea reetheEenagy e vireiteer 85 MARdadlS8hshmse imay bei)ngndabl es 1
and 2 were used. The reaction products were refined - 1 SpinKit

( manuf actpotedy @edGBN)se agar thersdquedice edbrgvdrdledsias ABR BRI §hell

Genetic Analyzer (manufactured by Applied Biosystens). Then, the sequenced

f r agment scawey enagoiviei) nettheogel ey Hnd esifigcansAuf ordsaedtiiter color of
the hyphae was white, exhibiting white (1A-1) tone. As to the
growth when the strain was cultured at 25°C for one week, the
colonies reached 75 mm in diameter on the OA plate, 75 to 80
mm in diameter on the MEA plate and 75 to 80 mm in diameter
on the PDA platé. The colony had a zonate shape. Neither
backside coloring nor the production of soluble pigment was
not observed. The the color tone was described according to
“Methuen Handbook of Colour (Kornerup & Wanscher, 1978)”.

As aresult of the observationusing an optical microscope,

the vegetative hyphae were colorless, had a smooth surface,
were providéd with no septum and had a width of 4_to 5 pm. A
swelled structure like that of a thick wall spore having a
spherical form and a size of about 26.5 to 33 pm was observed
in a part of the hypahe. In the culture media to be subjected
to the test, any structure that seems to be a genital organ
was not formed even by culturing for a term not exceeding 3
weeks.

(2) 18S rRNA gene analysis

A mycelia of the F-1529 strain cultured on an agar plate



( manuf actured by Applied Biosystens) to obtain the full length nucl eoti de
sequence. Table 1 Prinmers used to determ ne nucl eoti de sequence of 18s
Sequence No.~WrM -ler-fer. 0~ on- M Sequence Thus obtai ned 18S rRNA
. gene of the strain has a nucleotide sequence described in Sequence No. 9.
The DNA sequence of a known strain was obtained from Japan DNA Data Bank
(http://ww. ddbj.nig.ac.jp/) to exam ne the honology of the 18S rRNA
genes. Asvas resfectedi so 186A r ®xiAragenen hasi gy ¢ sipsPrepniBd30bases)
homol ogy with the 18S rRNA 98% (full length) honology with the 18S rRNA
gene of MmanefattaredhbprgREparend)CarBarflasdc Cd¥s Kot NowansEesT148d and 98%
(full  length) homplogy with the 185 rRNA gene of Mrtierella (GenBank
accessi orbNQ-BF15&A)..  §ERusaFrone ¢ hiecad ovel my goiRsgiashRepdopdioriGes, t he
i nventors of the present invention determ ned that this strain belongs to
PCRbeads (manufacturedbyAmershamBiosciences) and PCRprimers
NS1 and NS8 shown in Tables 1 and 2. The PCR products were
refined using QIAquick PCR Purification Kit (manufactured by
QIAGEN) and then treated with ABI Prism BigDye Terminator Kit
(manufactured by Applied Biosystems). As the sequencing
primers, NS1, NS2, NS3, NS4, NS5, NS6, NS7 and NS8 shown in
Tables 1 and 2 were used. The reaction products were refined
usingaDyeEX2.0SpinKit (manufacturedby QIAGEN) and subjected
to sequence analysis using an ABI PRISM 3100 Genetic Analyzer
(manufactured by Applied Biosystems); Then, the sequenced
fragments were combined together by using an Auto Assembler

(manufactured by Applied Biosystems) to obtain the full length

nucleotide sequence.

Table 1 Primers used to determine nucleotide sequence of 18s

rRNA gene (forward direction)

Sequence No. Name Sequence
1 NS1 5’ -gtagtcatatgcttgtct-3’
2 NS3 5’ -gcaagtctggtgccagcagcc-3’
3 NS5 5’ -~aacttaaaggaattgacggaag-3’
4 NS7 5’ -gaggcaataacaggtctgtgatg-3’

Table 2 Primers used to determine nucleotide sequence of 18s

rRNA gene (reverse direction)



the Mortierella. Taxonom cal properties of the F-1530 strain Morphol ogical
On each plate of oatneal agar, malt agar and potato dextrose agar, the
colony had a cottony formand the col or of the hyphae was white,
~exhibiting white (I A-1) tone. As to the growth when the strain was
cultured at 2 5"C for one week, the strain reached :1 to 85 mmin dianeter
the ~ plate, 85 mMmin dianeter the MEA plate and 85 mmin dianmeter on the
PDA pl ate. Thecolony 0 had a zonate shape. Neither backsi de col oring nor

af ] Whl o

t he produeti-or—ef——sotuble—rpigrret - was
descri bed FEE&E&EES—ﬁaiLﬁaf - ! < —a—+psul t of
observati on_using®an opticalNSéi crioscohe CINGRAEF G0 Hypihaed U | or | ess,

had a snooth surf@ce, wefe NSdovidedSwrthgnetsspetirantionsdte& W dih| of 2. 5
to 5 ~tm |A swell®d structitisé |ike Y'hattafgtaattigkcamddcapores3’. spherica
and - about 1 ~tgnis objerweg inl a partaghchhecabypbaacqcrti3e cul fure
media to be suagecgea TO the test, any_structure that seens_to _he a
genital ofBaA RRE2ABECF bfFedREDerenByCEulPEr Ph§2EBr PaSt 8r RPRLCEXEEedi ng 3
weeks. (2) 18S rRNA gene analysis The 18S r RNA gene of the F-1530 strain
was anal ySeHUERCet ABSSaABeHnAReredyenrRet N8 cdse of the F-1529 strain. Thus

obtained ' - - the 1 strain had nucl eoti de sequence descri bed Se
1 The DNA sequence of a known stra(:jLn was %%ta%.ned J§_rom Jeapan quence

DNA Data Bank (http://www.ddbj.nig.ac.jp/) to examine the
homology of the 18S rRNA genes. As a result, this 185 rRNA
gene had 99% (upstream 803 bases) homology with the 18S rRNA
gene of Mortierella hyalina (GenBank, accessionno. AY157493),
.98%(fulllength)homologywiththe188rRNAgeneobertierella
chlamydospora (GenBank accession No. AF157143) and 98% (full
length) homology with the 185 rRNA gene of Mortierella
multidivaricata (GenBank accession No. AF157144).

From the above mycological properties, the inventors of
the present invention determined that this strain belongs to
the genus Mortierella.

Taxonomical properties of the F-1530 strain
(1) Morphological characteristics

On eachplate of catmeal agar, malt agar andpotato dextrose
agar, the colony had a cottony form and the color of the hyphae
waswhite,exhibitingwhite(1A—1)tone. As to the growth when
the strain was cultured at 25°C for one week, the strain reached
80 to 85 mm in diameter on the OA plate, 85 mm in diameter on

the MEA plate and 85 mm in diameter on the PDA plate. The colony



The DNA sequence of a known strain was obtained from Japan DNA Data Bank
(http://ww. ddbj.nig.ac.jp/) to exam ne the honology of the 18S rRNA
genes. As a result, this 18S rRNA gene had 100% (upstream 803 bases)

. honol ogy with the 18S rRNA 98% (f ull |ength) honology with the 18S r RNA
gene of Mrtierella chlanydospora (Gen.Bank accession No. AF157143) and
98% (full length) honology with the 185 rRNA gene of Mortierella

mul ti di varddat &zonaecessipen NUeiARES7 b4tk s ineFcodotriagalmove-tient | oned

m crobi al characteristics, the present inventors determ ned that the
present straalucthielroofsoltub ltehel geans wWis hoeodisleave@rhe Thaxonor tahe
properties of the AB-1704 strain) (1) Morphol ogical characteristics

Recti f | exids desctiiped aecpallihypratMekenecreaddedkiofd?ol megdKatrnesuhyphae in
this strain. Spore chains consisting of about 20 to 50 of cylindrical
spores wer éldfrorated,atlatee )end of the matured aerial hyphae. The size of
the spores was about 0. 6 to 0. 8 x 1. 0O to 1. 1 W, the surface of the
spores was smaat b, resutit specidder wigaors sty as spbiandi narreskerseti um and
flagel lum were not observed. (2) Cultural characteristics on various nedia
Cul t ur al eheetadtierd Stypbseoetrhecsloalasaf tlead incniesttirosurflacesd’ geker two
weeks on various nedia are shown in Table 3. The color tone is described
by the camrvinkesithdcosesumhainchhadeeyisdivwafizh & he opmenthewed lofl

Tresner's Col or wheel s. .
structure like that of a thick wall spore, having a spherical

form and a size of about 10 um is observed in a part of the
hyphae. 1In the culture media to be subjected to the test, any
structure that seems to be a genital organ was not formed even
by culturing for a term not exceeding 3 weeks.
(2) 18S rRNA gene analysis

The 18S rRNA gene of the F-1530 strain was analyzed in
the same manner as in the case of the F-1529 strain.
Thus obtained 18S rRNA gene of the F-1530 strain had a nucleotide
sequence described in Sequence No. 10.

The DNA sequence of a known strain was obtained from Japan
DNA Data Bank (http://www.ddbj.nig.ac.jp/) to examine the
homology of the 18S rRNA genes. As a result, this 18S rRNA
gene had 100% (upstream 803 bases) homology with the 18S rRNA
gene of Mortierella hyalina (GenBank, accessionno. AY157493),
98% (full length) homology with the 18S rRNA gene of Mortierella
chlamydospora (GenBank accession No. AF157143) and 98% (full
length) homology with the 18S rRNA gene of Mortierella

multidivaricata (GenBank accession No. AF157144).
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Table 3 "N -- | -Color of vegetativeSol uble hyphaepignent | east extract -
man extract ,agarThickd. tan ' 4 Catneal agarAbundantLight nelon yellow
I norganic salts - starch agarThick Putty - Cork tan dycerol - asparagine
- agar Thi ck Parchnent Nude tan AbundantLi ght nelon yellow of fWiite (a)
Tyrosine agar (ISP-7) 4 (3) Utilization of various carbon sources Various
carbon sources were added to Pridham Gottlieb agar and cultured at 280C
for 2 weeks. Thwomyrithet Abofrethenstivaied mscrehbah ¢he dabt er dst Tab) ehte
D- manni t ol

present inventors determined that the present strain belongs

to the genus Mortierella.

(The taxonomical properties of the AB-1704 strain)

(1) Morphological characteristics

Rectiflexibiles type aerial hyphae were extended from

vegetative hyphae in this strain. Spore chains consisting of

about 20 to 50 of cylindrical spores were formed at the end

of the matured aerial hyphae. The size of the spores was about

0.6to0.8x1.0to 1.1 um, the surface of the spores was smooth,

and specificorgans suchas sporangium, sclerotiumand flagellum

were not observed.

(2) Cultural characteristics on various media

Cultural characteristics of the strain after incubation
at 28°C for two weeks on various media are shown in Table 3.
The color tone is described by the color names and codes which

are shown in the parentheses of Tresner’s Color wheels.

Table 3

11



‘raffinose (+: positive, : slightly positive, -: negative) (4) Various
physi ol ogi cal properties Various physiol ogical properties of the present
strain are as follows. grow h tenperature (yeast extract-nalt extract
.agar, incubation for 2 weeks) 5 Cto (b) Range of optinmm growh
tenperature (yeast extract-malt extract incubation for 2 weeks) 15"C to
33'C (c) Liquefaction of gelatin (glucose- peptone gelatin nediun) positive

(d) Coagul gtTon of mTK (skimmTK mgdiun) posf LI ITK (sklm1n1lk
medi un) positive g[' @l ysis of| @bah ¢ hefidi APhSA P@or&@wgstatwacsﬁw% (g)
Formation of nelanoid pigment (peptope-yeast e tradyphee on | pigmertive,
(tyrosine @ —egative () oductiom of Hy —fpeptgne-yeast
extract-ir¢o easée,)grpg H‘é@%&“ﬁ@éga(’l ) gRedyict i B¥fKof i t rNude tanbr ot|h GSpat ai ni ng
0. 1% potaspi um ni tfspl) positi ve odli l%pyqiquprl de t ddgey ance (yeast
extract - mk CAtract agar-—Hagubatt o or—2—weeks—grown—agt—a—saHt cont ent
of 7% or | ss Oatmeal agar Good Abundant | [ight melon yellow None
(ISP-3) Ivory (2db) (3ea)
Inorganic salts - starch agar Thick
Cork tan
.y Good | Putty - Ivory (die) None
(15P-4) (1 1/2ec - 2db)
Glycerol - asparagine agar Thick
Nude tan
1SP.5 Good | Parchment (4g0) None
(15P-5) (11/2db)
Peptone-yeast extract - iron agar Good Abundant Light melon yellow None
(ISP-6) White (a) (3ea)
Tyrosine agar Thick Nude tan
Good None
(ISP-7) Ivory (2db) (4gc)

(3) Utilization of various carbon sources
Various carbon sources were added to Pridham-Gottlieb agar

and cultured at 28°C for 2 weeks. The growth of the strain is

shown in Table 4.

Table 4
D-glucose + inositol -
L-arabinose + L-rhamnose
D-xylose + D-mannitol +
D-fructose + raffinose -
sucrose +
(+: positive, *: slightly positive, -: negative)

(4) Various physiological properties
Various physiological properties of the present strain

are as follows.
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"LL-diam nopinelic was detected fromthe cell wall of the present strain.
From t he above-nentioned m crobial characteristics, the present t hat
the strain belongs to the genus Streptonyces. (The taxonom cal

- properties of A-1544 strain) Morphological Spira type aerial hyphae were
extended fromvegetative - in this strain. Spore chains of about 10 to
1 1. cylindrical spores - - - the end of the matured aerial - The size
t he sporgs)aBamgel of gr2vitd tempénauriehd yeast gesrefctrieldperdsamis spiny,
and specif ic organs such as sporangium sclerotiumand flagellum were not
observed.agdr?) iGdubatalorchitsac ewéstscs SGACvaoi BB medi a Cul tur al
characteristics the strain after incubation at 28 C for two weeks on

vari ous ndi Raarge sifowptiimufalgireowih tEmpegeltmret dyeaiss ¢esaeidiemady t he

col or nanes and codes which are shown in the parentheses of Tresner's

Col or whegltxackakdgnih Aatddbdiyphaelor 02 wéekeget dt5i°CeSol GBP@ . - pi gnent
Yeast extract - malt extract agarThi ckLi ght nelon yellow (I1SP-2)Silver

Cat neal agdr Lighefaeltdonyeflgmlatin (glucose-peptone-gelatin medium)

positive
(d) Coagulation of milk (skim milk medium) positive
(e) Peptonization of milk (skim milk medium) positive

(f) Hydrolysis of starch (inorganic salts-starch agar)
positive

(g) Formation of melanoid pigment (peptone-yeast extract-iron
agar) negative, (tyrosine agar) negative

(h) Production of hydrogen sulfide (peptone-yeast extract-iron
agar) negative

(i) Reduction of nitrate (broth containing 0.1% potassium
nitrate) positive

(4) Sodiumchloride tolerance (yeast extract-malt extract agar,
incubation for 2 weeks) grown at a salt conteht 6f 7% or less
(5) Chemotaxonomy

LL-diaminopimelic acid was detected from the cell wall
of the present strain.

From the above-mentioned microbial characteristics, the
present inventors determined that the present strain belongs
to the genus Streptomyces.

(The taxonomical properties of A-1544 strain)

(1) Morphological characteristics

13



I norganic salts - starch agar Abundant Li ght nel on yellow d ycerol -
aspar agi ne agar Abundant Li ght nel on yell ow Peptone-yeast extract - iron
agar Li ght nelon yellow . Tyrosi ne agar Abundant Li ght nelon yellow (3)
- Utilization of various carbon sources Various carbon sources were added to
Pri dham Gottlieb agar and cultured at 28*C for 2 weeks. The growth of the
strainis It positive, negative) Various physiological properties
Vari ous physi @pdgiecalyme @Eerits leygfhaeh ergpree seritersiadhi iy omarve gas aftgivieows .
i ncubation (a) Range of growth tenperature (yeast extract-malt extract
agar, weekghae4ind'this strain. Spore chains consisting of about 10

to 20 of cylindrical spores were formed at the end of the matured

aerial hyphae. The size of the spores was about 1.0 x 1.2 to

1.4 pm, the surface of the spores was spiny, and specific organs
such as sporangium, sclerotiumand flagellumwere not observed.
(2) Cultural characteristics on various media

Cultural characteristics of the strain after incubation
at 28°C for two weeks on various media are shown in Table 5.
The color tone is described by the color names and codes which

are shown in the parentheses of Tresner’s Color wheels.

Table 5
Medium Growth Aerial hyphae Color of vegetative Spluble
hyphae pigment
- Thi i
Yeast extract - malt extract agar Good | ick Light melon yellow None
(ISP-2) Silver gray (3fe) (3ea)
Oatmeal agar Abundant Light melon yellow
Good | Light gray - Silver gray None
(ISP-3) (d-3e) | (3ea)
. o A -
Inorganic salts - starch agar Good | bundant Light melon yeliow None
(I1SP-4) Silver gray (3fe) (3ea)
Glycerol - asparagine agar Good Abundant Light melon yellow None
(1SP-5) Ashes (5fe) (3ea)
Peptone-yeast extract - iron agar Good None Light melon yellow |Pale blackish
(ISP-6) (3ea) brown
Tyrosi Abund Light I
yrosine agar Good - undant ight melon yellow None
(ISP-7) Covert gray (2fe) (3ea)

(3) Utilization of various carbon sources
Various carbon sources were added to Pridham-Gottlieb agar

and cultured at 28°C for 2 weeks. The growth of the strain is

14



‘growt h (b) Range of optinmumtenperature (yeast extract-malt extract agar,
i ncubation for 2 weeks) 20'Cto 37'C (c) Liquefaction of gelatin

(gl ucose- peptone-gelatin nedium positive (d) Coagulation of m |k (skim
-mlk nmedium positive Peptonization of mlk (skimmlk medium positive
Hydrol ysis (inorganic agar) positive (g) Formation of nelanoid pignment
(peptone' -yeast extract-iron agar) positive, - agar) negative (h)

Product i ghoin Mrdrdefehe sel f i de (pept one-yeast extract-iron agar) positive
Reduction - (broth 1 potassium negative nitrate) (j ) Sodium chloride
tol eranc&gydemst extract-malt extract agar, incubation for 2 weeks) grown
at a sal t—eentent—et—F%pr—t+e€5s H—a+ar-roepret+e—qaci d was det ect ed
from t he [celP~GAHEOSE he| pr esent st#&Q$l¢@%n1t1e abové- nenti oned microbi al
charactensﬂ1£§abgw%séwBsenﬁ imveﬂLgﬁ%ﬁgggé ned t hal the present strain

bel ongs —(Fhe——t-axohrom-cal—prpperties of A-1545 strain)
D-xylose + D-mannitol +
D-fructose + raffinose -
sucrose -
(+: positive, -: negative)

(4) Various physiological properties

Various physiological properties of the present strain
are as follows.
(a) Range of growth temperature (yeast extract-malt extract
agar, incubation for 2 weeks) 15°C to 41°C
(b) Range of optimum growth temperature (yeast extract-malt

extract agar, incubation for 2 weeks) 20°C to 37°C

(c) Liquefaction of gelatin (glucose-peptone-gelatin medium)

positive
(d) Coagulation of milk (skim milk medium) positive
(e) Peptonization of milk (ékim milk medium) positive

(f) Hydrolysis of starch (inorganic salts-starch agar)
positive

(g) Formation of melanoid pigment (peptone-yeast exﬁract—iron
agar) positive, (tyrosine agar) negative

(h) Production of hydrogen sulfide (peptone-yeast extract-iron
agar) positive

(i) Reduction of nitrate (broth containing 0.1% potassium

nitrate) negative

15



~Mor phol ogi cal characteristics vegetative hyphae about 50 of spores
hyphae. The size of the spores was about 0.8 x 1.0 pm the sporangi um
sclerotium and flagell umwere not observed. (2) Cultural characteristics
~on various nmedia Cultural characteristics the strain after incubati at
28' C for two weeks on various nedia are shown in Table 7 The color tone is
descri bed by the col or nanes and codes whi are shown in the parentheses of
Tresner' s(QoBodivhedloritabt @l grivicd Ayed st &l mactofmaldgexataoe8ghuhl e
hyphaepi gnent Abundant Li ght nel on yel |l ow Yeast extract - malt extract agar
Nude tan ncubatCavmealr Agerdleay | girokn ét $SPsd)lt-contémbprodant osdkss -
starch agarLight Ivory
(5) Chemotaxonomy
LL-diaminopimelic acid was detected from the cell wall
of the present strain.
From the above-mentioned microbial characteristics, the
present inventors determined that the present strain belongs
to the genus Streptomyces.
(The taxonomical properties of A-1545 strain)
(1) Morphological characteristics
Rectiflexibiles type aerial hyphae were extended from
vegetative hyphae in this strain. Spore chains consisting of
about 50 of spores were formed at the end of the matured aerial
hyphae. The size of the spores was about 0.8 x 1.0 pum, the
surface of the spores was smooth, and specific organs such as
sporangium, sclerotium and flagellum were not observed.
(2) Cultural characteristics on various media
Cultural charaétefistics of the strain after incubation
at 28°C for two weeks on various media are shown in Table 7.
The color tone is described by the color names and codes which

are shown in the parentheses of Tresner’s Color wheels.

Table 7
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A Abundant Glrycerol - asparagi ne agar

agar

- Pridham Gottlieb agar
strain is
slightly positive, -:

N

(I SP-6) Abundant Tyrosi ne
vari ous carbon sources Various carbon sources were added to

and cul tured at 28' C for

2 weeks.

(1 SP-5) Peptone-yeast extract
.1 M((ISP-7)MM (3) Utilization of

shown in Table 8. Table 8 L-arabinose (+: positive,
negative) (4) Various physiol ogical properties
Medium Growth Aerial hyphae Color of vegetative Spluble
hyphae pigment
Abundant Light melon yellow
Yeast extract - malt extract agar i S
Good | Grayish yellowish pink - Nude tan None
(ISP-2) (5¢b) (3ea - 4gc)
Thin
Oatmeal agar . o Pearl pink
Moderate | Grayish yellowish pink _ None
(ISP-3) (5¢b) (3ca)
. ~ Thin .
Inorganic salts - starch agar ] o Light Ivory
Good | Grayish yellowish pink None
(ISP-4) (5¢b) (2ca)
Abundant
Glycerol - asparagine agar ) un ar.1 i Pearl pink
Good | Grayish yellowish pink None
(ISP-5) (5¢b) (3ca)
- tract - i Light mel [
Peptone-yeast extract - iron agar Moderate None ight melon yellow None
(ISP-6) (3ea)
Abundant
Tyrosine agar ] un ar.1 | Light melon yellow
Good | Grayish yellowish pink None
(ISP-7) (5¢b) (3ea)

(3)

Utilization of various carbon sources

Various carbon sources were added to Pridham-Gottlieb agar

and cultured at 28°C for 2 weeks. The growth of the strain is

shown in Table.8.

Table 8
D-glucose + inositol +
L-arabinose + L-rhamnose +
D-xylose + D-mannitol +
D-fructose + raffinose +
sucrose -
(+: positive, *: slightly positive, -: negative)

(4)

Various physiological properties

Various physiological properties of the present strain

17
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Vari ous physiol ogical properties of the present strain IMare as foll ows.
agar, (a) Range of growth tenperature (yeast extract-malt extrac
i ncubation 2 weeks) 10°'C to 37' C agar, (b) Range of optimm growh
-tenperature (yeast extract-mal extract incubation 2 weeks) 20°'Cto 33'C
(c) Liquefaction of gelatin (glucose-peptone -gelatin nediulT negative (d)
Coagul ation of mlk (skimmlk nmedium positive (e) Peptonization of mlKk
(skimm ldecaresd uiglposstive (f) Hydrolysis of starch (inorganic
salts-starch agar) positive (g) Formation of nelanoid pignent
( pept one- {paRareyd rdttgriowth dgapemdgatel  geabtyeasiractagad; asgaetve (h)
Production of hydrogen sul fide (peptone-yeast extract-irc agar) positive
Reduct i oragar ( himaddbat lopof @ss? umelas X r at@fCnegad?@ (j) sodi um chl oride
tol erance (yeast extract-malt extract aga-r incubation for 2 weeks) grown
at a sal t(lgoRasrge off Potdmuregrdbrth tempeiratiumepi(yekist ezkdanasmadétect ed
fromthe cell wal the present strain. Fromthe above-nentioned m crobi al
char act erdx&iraxst ddar priseumbat hvenfor s2 deteksi ne@0fPhatot BB°Gpresent strain
bel on

¥ (c) Liquefaction of gelatin (glucose-peptone-gelatin medium)

negative
(d) Coagulation of milk (skim milk medium) positive
(e) Peptonization of milk (skim milk medium) positive

(f) Hydrolysis of starch (inorganic salts-starch agar)
positivg
(g) Formation of melanoid pigment (peptone-yeast extract-iron
agar) negative, (tyrosine agar) negative
(h) Production of hydrogen sulfide (peptone-yeast extract-iron
agar) positive
(i) Reduction of nitrate (broth containing 0.1% potassium
nitrate) negative
(j)Sodiumchloridetolerance(yeastextract—maltextractagar,
incubation for 2 weeks) grown at a salt content of 7% or less
(5) Chemotaxonomy

LL-diaminopimelic acid was detected from the cell wall
of the present strain.

From the above-mentioned microbial characteristics, the
present inventors determined that the present strain belongs

to the genus Streptomyces.

(The taxonomical properties of AB-1896 strain)
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to the genus - (The taxonom cal properties of AB-1896 strain) (1)
Mor phol ogi cal characteristics The AB-1896 strain showed good or noderate
growh on the culture nedia used to identify the strain at 28 Cfor 7 to
.14 days. No hypha was observed during the cultures and one spore was
observed on each vegetative hyphae. The spore had a sphere formand the
size thereof was about 0. 8 to 0. 9 pm and the surface of the spores was
warty. SpetdfMorphgangisadhcharspobeangtiiop sclerotiumand flagell um were
not observed. (2) Cultural characteristics on various media Cultural
charact eri sti cBhefAB-H8 %4 sairaiaf skowedoydhad iconmoder28eCyfovthwmn wdeks on
various nedia are shown in Table 9. The color tone is described by the
col or naneglandecodesa Wded tarieenidowy thet ber piuient BESesfot Tresrer' s
Col or wheels. Table 9 Sol ubl e hyphaepi gnent Yeast extract - nmalt extract
agar GCoodBidsgae (NSPvyhBewseroSdivydBeny i0gt hiealcuwlgaridzdendt ene (Sr8R-<3) Cor k
tan (4ie) Inorganic salts - starch agar Good (| SP-4)Berver (31i)

was observed on each vegetative hyphae. The spore had a sphere

form and the size thereof was about 0.8 to 0.9 pm, and the surface
of the spores was warty. Specific organs such as sporangium,
sclerotium and flagellum were not observed.
(2) Cultural characteristics on various media
Cultural characteristics of the strain after incubation
~at 28°C for two weeks on various media are shown in Table 9.
fhe color tone is described by the color names and codes which

are shown in the parentheses of Tresner’s Color wheels.

Table 9
Medium Growth Colorﬁ;;/:agstatlve ;glr:?:t

Yeast extract - malt extract agar Good Bisque None
(1SP-2) Berver (3li) (3ec)

Oatmeal agar Moderate Light melon yellow None
(1SP-3) Cork tan (4ie) (3ea)

Inorganic salts - starch agar Good Light melon yellow None
(ISP-4) Berver (3i) (3ea)

Glycerol - asparagine agar Moderate Pearl pink None
(ISP-5) Light olive drab (1li) (3ca)

Peptone-yeast extract - iron agar Good Light melon yellow None
(ISP-6) Berver (3li) (3ea)

Tyrosine agar Moderate Pearl pink None
(ISP-7) Light olive gray (1 1/2ge) (3ca)

(3) Utilization of various carbon sources

19



G ycerol - asparagi ne agar Moder atePear| pink (1SP-5)Light olive drab
(I'1'i)(3ca) Peptone-yeast extract - iron agarGod (ISP-6)Berver (31i)
Tyr osi ne agar Moder at ePear| pink (ISP-7)Light olive gray (11 1/2ge)(3ca)
- (3) Utilization of various carbon source” M Various carbon sources were
added to Pridham Gottlieb agar and cultured at 280C for 2 weeks. The
gromh of the strainis shown in Table 10. Table 10 (4) Various
physi ol ogi cal Yaopeus cesbVarsmuscgrysreladgiedaio progbemi-Estofl iehegaesent
strain are as follows. agar, (a) Range of growth tenperature (yeast
extract- maht exltacédiacBaci for 2weekks) e Grawvtdl'o€ thb)sResmpe iof

opti mum growth tenperature (yeast extract-malt extract agar, incubation
for 2 weekbpwB50€6 Teble 10.

Table 10

D-glucose + inositol -
L-arabinose + L-rhamnose -
D-xylose + D-mannitol -
D-fructose + raffinose +
sucrose +
(+: positive, =-: negative)

(4) Various physiological properties

Various physiological properties of the present strain
are as follows.

(a) Rénge of growth temperature (yeast extract-malt
extract agar, incubation for 2 weeks) 20°C to 41°C

(b) Range of optimum growth temperature (yeast
extract-malt extract agar, incubation for 2 weeks) 25°C to
37°C

(c) Liquefaction of gelatin (glucose-peptone-gelatin

medium) negative
(d) Coagulation of milk (skim milk medium) positive
(e) Peptonization of milk (skim milk medium) positive

(f) Hydrolysis of starch (inorganic salts-starch agar)
positive

(g) Formation.of melanoid pigment (peptone-yeast
extract-iron agar) negative, (tyrosine agar) negative

(h) Production of hydrogen sulfide (peptone-yeast
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(c) Liquefaction of gelatin (glucose-peptone-gelatin nediun) negative (d)
Coagul ation of mlk (skimmlk nedium positive (e) Peptonization of mlKk
(skimm |k mediun) positive (f) Hydrolysis of starch (inorganic
-salts-starch agar) positive (g) Formation of nelanoid pignment
(peptone-yeast extract-iron agar) negative, (tyrosine agar) negative (h)
Production of hydrogen sul fide (peptone-yeast Mextract-iron S. negative
Reduct i orextrddr-atton dgdeh pohegsitine nitrate) positive (j) Sodi um chloride
tol erance (yeast extract-malt extract agar, incubation for 2 weeks) not
grown at a sal(ti)cRefieation of Mespatypdditdntnopeireling Gcldpeias sdetect ed
fromthe cell wall of the AB-1896 strain. As mmajor structural sugars of
whol e nycettate )Xyl ppeiaddemannose were detected. The type of acyl in
pepti de glycan of the cell wall was a glycolyl type. Mycolic acid was not
detected. As, (ng)Secdiematliordde tohqoarerd § yeadtaaxit Mct -Qidb) eweracdet ect ed.
Anal ysis the 16S rRNA gene A culture broth of the AB-1896 strain was
col |l ect ech@a, irdmubstigprecied 2 onddNs Jext natt gopwosiang aFastl tDNAnkient
(manuf act ur ed
of 4%
(5) Chemotaxonomy
Meso~-type diaminopimelic acid was detected from the cell
wall of the AB-1896 strain. Asmajor structural sugars of whole
mycelia, xylose and mannose were detected. The type of acyl
in peptide glycan of the cell wall was a glycolyl type. Mycolic
acid was not detected. As major menagquinone components,
MK-9 (H;), MK-9(H¢), MK-10(Hy) and MK-10 (H¢) were detected.
(6) Analysis of the 16S rRNA gene
A culture broth of the AB-1896 strain was collected and
thensubjectedtoDNAextractionusingFast DNAkit (manufactured
by Q-BIO gene). PCR was carried out in a reaction condition
of 96°C/20 seconds, 50°C/20 seconds and 72°C/one minute in 30
cycles in total. As the primers,
9F (5’ =GTGTTTGATCCTGGCTCAG-3’) (sequence No. 11) and 536R
(5’ -GTATTACCGCGGCTGCTG-3’) (sequence No. 12) were used. The
PCR product was refined using a MinElute PCR Purification Kit
(manufactured by QIAGEN) to provide a sequencing sample.
The sequencingwascarriedout usinganABI PRISM310 Genetic

Bnalyzer (manufactured by Applied Biosystems) and a BigDye

Terminator kit according to their standard protocols. As the
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by Q@ Bl O gene) PCR was carried out in a reaction condition 960C/ 20
seconds, 50'C/ 20 seconds and - mnute 1 cycles in the priners,

9F(51- GTGTTTGATCCTGECTCAG 31) (sequence No. 11) and 536R

(5" - GTATTACCGCGECTCCTG 3" ) (sequence No. 12) were used. The PCR product
was refined using a MnElute PCR Purification Kit (manufactured by Q AGEN)
to provide a sequencing sanple. The sequencing carried was using anABlI

PRI SM 310p£enets s #nabiaes3érengtactueed by Applied Biosystenms) and a
BigDye Terminator kit according to their standard protocols. As the

primers, 9F anghb83&dteieedsesbutl B ehidlidred dbadquibd:caciredtiae’
sequenece on the 5 termnal side of the 16s rRNA gene of the present

strain i steg@s6sl beddé not hehs empienaaA @erls. o fThth D exmaite s iof dkenown
strains were obtained fromJapan DNA Data Bank

(http:// vewsddbpedi gnachepseqgtenesanbnelshe honol ogy of 400 to 500 bases
on the 51 termnal side of the 16s rRNA genes. As a result, this 16s rRNA

gene had 98% hmi@brygysegdditdher khowhRN geme wet eMistairosd § pomalegan
DSMA4396 (GenBank, accession no. AJ560637), 98% honol ogy with a gene of

M cr ononospRr Rapar pahkoCht oppgenes . (GefBahlk . accepgi) onoNexamX826the, 95%

honol ogy with a gene of M Chal cea | F012135 (GenBank, accession no.

D85489) whbeblbgyact ypeo sts abd0 dagenus tMeronrasporal sasidd59%6 ool ogy

with a gene of Verrucosispora gifhornensis (GenBank, accession no. Y15523)

which is d6§yP@A genes. Asaresult, this 16s rRNA gene had 98% homology
with the 16s rRNA gene of Micromonospora sp. DSM44396 (GenBank,
accession no. AJ560637), 98% homology with a gene of
Micromonospora purpureochromogenes (GenBank accession No.
X92611), 95% homologywith a gene of M. Chalcea IF012135 (GenBank,
accession no. D85489) which is a type strain of genus
Micromonospora and 95% homology with a gene of Verrucosispora
gifhornensis (GenBank, accession no. Y15523) which is a type
strain of genus Verrucosispora.

Although the AB-1896 strain had almost the same
characteristics as the genus Micromonospora, it corresponded
imperfectly to the genus Micromonospora in the point that
arabinose was not detected but mannose was detected as themajor
structural sugar of thewholemycelia. Also, theAB-1896strain
did not correspond perfectly to the genus Verrucosispora in
the point that the spores peculiar in Verrucosispora
gifhornensis were not observed on the medium used to identify

the strain. The present inventors of the present invention

decided that the AB-1896 strain is actinomycetes belonging to
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strain of genus Verrucosispora. Al though the AB-1896 strain had al nost the
sane characteristics as the genus M crononospora, it corresponded
inperfectly to the genus M crononospora in the point that arabinose was

-~ not detected but nannose was detected as the mgjor structural sugar of the
whol enycelia. Al so, theAB-1896 strain did not correspond perfectly to the
genus Verrucosispora in the point that the spores peculiar in

Ver r ucosispor gargh 1 o1Nemshcn oS & 410 a ® hive rawats iode tdtel oredi furhhes eddve
identify the strain. The present inventors of the present invention

deci ded thatohdei ABt 1806psttaés. i s actinonycetes belonging to MMthe famly
M cr ononospor aceae in consideration of the above taxonom cal properties.

Accordi ng to the-duEseNto nensiesent ilrsteritn drhe firetess tHeAprodess
macr ol i de conpound 11107B which is starting material (substrate) is
i ncubat ed(An, the paesensdeoompeuad oVl G1B aihish 05 praduing matepdrdd by its
cultured nycelia and further in the presence of oxygen. This treatnent my
be carri efs@iét byte pddi ngcubetedbshrate greddree it the dvatd stheninsul turing
the above strains in an aerobic condition or, as the case may be, by
addi ng t her splasdiet € biegases pension adtuiieh mfcehie cand unethewydal i a of
the above strains as it is or of a product prepared by honobgeni zi ng these
cell's witihé gravvddr-gas oagyanni nihbx yigess tmémr exaivegl earaied dive ksubstrate
may be added to the culture broth before
adding the substrate in the culture broth when culturing the
above strains in an aerobic condition or, as the case may be,
by adding the substrate in a suspension solution of the cultured
mycelia of the above strains as it is or of a product prepared
byhomogenizingthesecellswithflowinggascontainingoxygen,
for example, air.
The substrate may be added to the culture broth before
culturingorwhena fixedtimepasses after thestartof culturing.
The above mycelia may be produced by inoculating any one of
the above strains into a medium containing a nutrient and
culturing aerobically. The culturing of the strain for
producing mycelia preparations or the culturing of the strain
which is carried out in the situation where the substrate is
addedmay be performed according toamethod of culturing general
microorganisms fundamentally. However, in general, the
culturing is preferably carried out in an aerobic condition

by,forexample,flaskshakingcultureandtankcultureaccording

to liquid culture.

As the medium used for culturing, any medium may be used
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culturing or when a fixed tinme passes after the start of culturing. The
above nycelia may be produced by inocul ating any one of the above strains
into a nediumcontaining a nutrient and culturing aerobically. The
.culturing of the strain for producing nycelia preparations or the
culturing of the strain which is carried out in the situation where the
substrate is added may be perfornmed according to a nmethod of culturing
general A <4 00F §aRiIBn faindagentalileyt Wovevet croorgentsak betlloagicgl t uri ng
is preferably carried out in an aerobic condition by, f or exanple, flask
shaki ng ol tueegamgs Myt idddlurs, apeogehng Stiredtonyick okt tine fad lyhe
medi um used for culturing, any nmediummay be used NKins of ar as it

cont ai NS My FRBmd RS p IH Edb dicroortganizensahal vagl ogs dym et igemeslia,
Mortierella, the genus Streptomyces or the famly M crononosporaceae can
utilize, Seh Vst Sy nidteld Garedist ursemedintnteat ibe rEdi atddd zeat.ur al
media nmay be all utilized. As the nmedium conposition, various carbon

sour ces sehhamedh ug@Stapo gad iart 088r i susraseonml s stchiesgdacogleycerin,

dextrin, starch, nolasses and soybean oil may be used either independently
or in conddnatieds, yeasdse Asmébheostefrodgeotsssycelytbein, cdaxbeiosed a
single or a conbination of organic nitrogen sources such as pharma nedi a,
pept one, gEeatclexhndashsesaykessybmal oil imsly beeated gl then ime@pendeagdivn, dry
am no acid, yeast extract, NZ-case and urea, and inorganic nitrogen
sour ces saiehi rascmstinem Noris at e and
As the nitrogen source, there can be used a single or a
combination of organic nitrogen sources such as pharma media,
peptone, meat extract, soybean meal, fish meal, gluten meal,
casein,dryyeast,aminoacid,yeastextract,NZ—caseandurea,
and inorganic nitrogen sources such as sodium nitrate and
ammonium sulfate. Additionally, for example, there can be
added andusedsalts suchas sodiumchloride, potassiumchloride,
calcium carbonate, magnesium sulfate, sodium phosphate,
potassium phosphate copper sulfate, iron sulfate, manganese
chloride or cobalt chloride; heavy metal salts; vitamins such
as vitamin B or biotin; and inclusion agents such as
cyclodextrins, if necessary. Further, when foaming is
remarkable during culture, various defoaming agents can be
appropriately added in the medium as necessary. When the
defoaming agent is added, it isrequiredtoset at aconcentration
for not adversely affecting the production of an objective

substance.

The culture condition canbe appropriately selectedwithin

24



ammoni um sul fate. Additionally, for exanple, there can be added and used
salts such as sodium chl oride, potassium chloride, calciumcarbonate,
magnesi um sul f at e, sodi um phosphate, potassi um phosphate copper sulfate,
_iron sul fate, manganese chloride or cobalt chloride; heavy netal salts;
vitam ns such as vitamn B biotin; and inclusion agents cycl odextrins, if
necessary. Further, when foamng is remarkable during culture, various
def oam nghageiride sawhiieh wippnaprbatelystaddedytows heliedidwamprodoessary.
When the defoam ng agent is added, it is required to set at a

concent r ahieOdbo¥vO+rment 1 adyarsd st afdect Fog. d:hempl ©dtbiel i odfa arddhbmect i ve
The culture condition can be appropriately selected wthin ME the

above- nentsi gped: Wbstaneed poefexabpyaeddiey pHuafrad hedjanarals abbet 5 to
9, and preferably nearby neutral in general. The tenperature of

f er ment atleapirs téseabkyr kaménedt 200G d 05481 Cyansbt prep et@bkbys @& e€ntio 300C.
The fernmentation period is about 1 to 8 days, and usually about 2 to 5

days. Therafevepignbisogedo Beraentrald de riendiatiions peail dee isuabahlty 1Ichanged
in accordance wth the kind and property of m croorgani smused, external
condi ti on® amdkyde dnkeaesuaddyi sbostrzed Bsdato. sdhet babvanmeptiioued
condition can be selected. Also, the culture nycelia preparation is
pr epar ed fleymesitepdndi agnmitébna sepdratedtbplyechanfedadtn encordbinker ati on
or honogeni zed in a proper solution after the culturing is finished.
Exanpl es waftht hiéhes Kiutd emdigetbdart ¥ hef suspersiganism used, external
conditions and the like, and it isneedless to saythat an optimum
condition can be selected.
Also, the culture mycelia preparation is prepared by
suspending mycelia separated by centrifugation or filtration
or homogenized in a proper solution after the culturing is
finished. Examples of the solution used for the suspension
of the mycelia include the above-mentioned medium or buffer
solutions such as tris-acetic acid, tris-hydrochloric acid,
sodium succinate, sodium citrate, sodium phosphate and
potassium phosphate either singly or in combinations. The pH
of the buffer solution is 5.0 to 9.0 and preferably 6.0 to 7.5.
The 11107B substance as the substrate may be added in a
culture broth or a suspension solution of mycelia either as
a powder as it is or as a solution dissolved in a water-soluble
solvent, for example, ethanol, methanol, acetone or
dimethylsulfoxide. The amount of the 11107B substance added
is preferably 50 to 5000 mg per 1 L of the culture broth in

the case of the culture broth. After the addition of the
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of the mycelia include the above-nentioned nediumor buffer solutions such
‘as tris-acetic acid, tris-hydrochloric acid, sodium succinate, sodium
citrate, sodium phosphate and potassi um phosphate either singly or in
conmbi nati ons. The pH of the buffer solutionis 5. 0to 9. 0 and preferably
6. 0 to 7. S. The 11107B substance as the substrate may be added in a
culture broth or a suspension solution of nycelia either as a powler as it
i s or assabsalrattiegn pticsealuwed ismch wat €lasdal shb&ingobvehankf onléxaepl e,

et hanol, met hanol, acetone or dinethylsulf oxide. The anount of the 11107B
subst ancg radsiegdud scpref 20 &bl Y1506 2R 1 opeHayslt ®fuhheereakttvae brot h

in the case of the culture broth. After the addition of the Wsubstrate,
procedur ¢s stcheasbltas&ndhakong winetenk tthe tlirled 7 Brsaibedrachust et &he2 0 to
about to . to run a reaction aerobic in an condition, whereby the 11107B
subst anceuds tirae es wast et e araredieed amiar tete | it 10 Thesdddsirsubst ance.
Next, in the process (B) , the target 11107D substance is recovered from
t he i ncubat edNsgtytiontlobiaicveds riBY) het hbovar gt dceds/ o Aubst8miceable
met hods are selected fromvarious known purification methods which are
usual | y ueedvieaeds diratre tinec Hiocupartiesmsmdudhon tbsainedusedthr ebptenat i on
to isolate the 11107D substance fromthe reaction mxture in the process
(A). For pevarslse (Akxt ract i ainl dpeshodisgant s edaatett £ xavlhyasi ouekhanol |
et hanol, butanol, acetone, ethyl acetate, butyl acetate, chloroform or
t ol uene; puarifdes thiordsnedfhdden-véxicHaregee usually used to isolate
microorganism metabolites and used in combination to isolate
the 11107D substance from the reaction mixture in the process
(A). For example, extraction by an organic solvent such as
methanol, ethanol, butanol, acetone, ethyl acetate, butyl
acetate, chloroform or toluene; various kinds of ion-exchange
chromatography; gel filtration chromatography using Sephadex
LH-20; the treatment of adsorption and desorption by absorption
chromatography using a hydrophobic adsorbing resin such as
Diaion HP-20, active carbon or silica gel, or thin layer
chromatography; or high-performance liquid éﬁromatography
using a reverse phase column and so on may be used independently

or in combinations or used repeatedly whereby the 11107D

substance can be separated and purified.

Examples
The present invention will be explained in more detail
by way of Examples, which are not intended to limit the scope

of the present invention. In the following Examples, all
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.chromat ography; gel filtration chromatography using Sephadex 1 the
‘treatnent adsorption and desorption absorption chromatography using a
hydr ophobi ¢ adsorbing resin such as Diaion HP-20, active carbon or silica
~gel, or thin layer chromatography; or high-performance liquid

chromat ography using a reverse phase colum and so on nmay be used

i ndependent |y conbi nations used repeatedly whereby the 11107D substance
can be sepaviajred isors pf i¥ iiedli datEpledghtTibe roreedade i (wmerkt)i,omndielsis be

explained in nmore detail by way of Exanples, which are not intended to
limt thetrope sofndted present invention. In the follow ng Exanples, all M
desi gnations of % indicate wei ght percentage (w.%, unless otherw se
not ed. Refefieatdritala Bx@grhel d Pr cchoetican cof cifl TO7R Hibsisicenas astarting
material One | oopful of the slant culture (1SP-2 nmedium of Streptonyces
sp. Mer- Bt istg anat €M BP- 7812) was i noculated into 500 Erl enneyer
50. nL of seed medium 1: glucose, 1: soybean meal (ESUSAN- MEATmanufact ured
by Ajinonoto Coe Licdbpful).ddhtdfe ydastt extiracte ((EGRH 20tedBdn) i ent al
Yeast 0. 25% sodiumchloride, 0. 32% of calciumcarbonate, pH 6.8
bef ore stemidptzet)cesnd. Merwdd 100ust vaEl (REREBIC THI2 )t wesdaysutletgidve t he
first seed culture broth. 0.1 nL the culture broth - into _ 11

into a 500 mL Erlenmeyer flask containing 50 mL of seed medium

(2.0% of glucose, 1.0% of soybeanmeal (ESUSAN-MEAT manufactured

by Ajinomoto Co. Ltd.), 0.5% of yeast extract (manufactured

by Oriental Yeast Co., Ltd.), 0.25% of sodium chloride, 0.32%

of calcium carbonate, pH 6.8 before sterilized), and it was

cultured at 28°C for two days to give the first seed culture

broth. 0.1 mL of the culture broth was inoculated into a 500

mL Erlenmeyer flask containing 100 mL of the same seed medium

and it was cultured at 28°C for one day to give the second seed

culture broth. The second seed culture broth (800 mL) thus

obtained was inoculated into a 200 L tank containing 100 L of

aproductionmedium(5.0%ofsolublestaféh,O.8%ofPharmamedia,

0.8% of gluten meal, 0.5% of yeast extract and 0.1% of calcium

carbonate, pH 6.8 before sterilized) and it was cultured for

five days with flowing air and stirring in the following

conditions, to give a culture broth.

Culture temperature: 28°C

Agitation: 90 rpm

Aeration: 1.0 vvm

Internal pressure: 20 kPa
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L Erlenmeyer flask 01 the sane seed nedium and it was cultured at 28 C
for one day to give the second seed culture broth. The second -- culture
broth :11 nL) thus obtained was - into _ 11 L tank 11 production
medium | . solublestarch, 1 Pharmanedia, 1 gluten nmeal, 1 yeast extract
and 1 1% of cal cium carbonate, pH 6.8 before sterilized) and it was
cultured for five days with flowing air and stirring in the follow ng
condi tions, ta gare afcuHeurem linoteh.brati url tiehpenat wieta2@&dCwaigi tati on:
1 Aeration: / vvmkPa Internal pressure: 20 A part of the culture broth
(10 L) thastebiteédedtivas0 Lextt L aptiednwl | lertDthenfthle besahoing dudankén t he
resul ting butanol |ayer was evaporated to dryness, to give 100 g of crude
active fragdit eas éheperudedacs idteydfasat tongivas Hpplg efl @udepleddere LH- 20
(1500 nL; manufactured by Pharmacia Co. Ltd. and eluted wth
t et r ahydriofasadiomet ITarokeriile drtdseafsetvénh. wAn appitdeld dnm Sephedexr om 540
m. to 660 mL was concentrated to dryness, to give a residue (660 ng) The
resul ti ngLH-€50 dae0vasL dinssalfeed uried lay Mhetruiee ief Cet Mydd .dcesnd @ langdnet hanol
(9:1; v/iv) and subjected to silica gel colum chronmat ography (WAKO GEL
C-200, 5&ity) tHEteatoldrofwesh-ebatttethaid t (i :d )miast ar eol feh) . c Fasiediteg

fraction from 540 mL to 660 mL was concentrated to dryness,

togive aresidue (660mg). Theresultingresiduewas dissolved

in a mixture of ethyl acetate and methanol (9:1; v/v) and

subjected to silica gel column chromatography (WAKO GEL C-200,

50 g). The column was eluted with a mixture (2 L) consisting

of n-hexane and ethyl acetate (1:9, v/v), the fractions eluted

from 468 mL to 1260 mL were collected, evaporated to give 25

mg of a crude active fraction.

The obtained crude active fraction was subjected to

preparative high performance liquid chromatography (HPLC)

under the following preparative HPLC conditicn (A), and the

fractions eluted at the retéﬁtion time of 34 minutes were

collected. After removing acetonitrile, the respective

fractions were desalted by HPLC under the following preparative

HPLCcondition(B)1x>give11107B(Retentiontime: 37 minutes,

6 mg) .

Preparative HPLC conditions A:

Column: YMC-PACK ODS-AM SH-343-5AM, ¢20 mm x 250 mm
(manufactured by YMC Co.)

Temperature: room temperature
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of n-hexane and ethyl acetate (1: 9, v/v) , the fractions eluted from 468
m. to 1260 nL were col |l ected, evaporated to give 25 ng of a crude active
fraction. The obtained crude active fraction was subjected to preparative
hi gh performance |iquid chromat ography (HPLC) under the follow ng
preparative HPLC condition (A), and the fractions eluted at the retention
time of 34 mnutes were collected. After renoving acetonitrile, the
respective fracki easewer® ddsalired by HPLC under the foll ow ng preparative
HPLC condition (B) to give 11107B (Retention tinme: 37 mnutes, 6 ny).
Preparative HPle€ecoridit:i @30 Am Col um: YMC- PACK ODS- AM SH- 343-5AM  (p20 mm
x 250 mm (rmanufactured by YMC Co.) Tenperature: roomtenperature MR Fl ow
rate: 10 nl/mPluenBet ectdtani 240 e/0 Hiferdquemed @ottaddiamd. 15% aqueous
pot assi um di hydrogenphosphate (pH 3.5) (2:8 to 8:2, v/v, 0 to 50 mn.,
| i near grat witdgdiEmpasptiate HRLG .condi2t:isons B: 2Cov fivn: 0 YMCSRAGKNOPS- AM
SH 343-5AM  (p20 mm x 250 mm (nmanufactured by YMC Co.) Tenperature: room
t enper at Urimedt ayradateait 10 nli/ m n.
Preparative HPLC conditions B:
Column: YMC-PACK ODS-AM SH-343-5AM, ¢20 mm x 250 mm
(manufactured by YMC Co.)
Temperature: room temperature
Flow rate: 10 mL/min.
Detection: 240 nm
Eluent: methanol/water (2:8 to 10:0, v/v, 0 to 40 min.,
linear gradient)
Example 1 Isolation of AB-1704 strain
One loopful of the slant culture (0.5% of soluble starch,
0.5% of glucose, 0.1% of fish meat extract (manufactured by
Wako Pure Chemical Industries, Ltd.), 0.1% of yeast extract
(manufactured by Oriehtal Yeast Co., Ltd.), 0.2% of NZ-case
(manufacured by Humko Sheffield Chemical Co.), 0.2% of sodium
chloride, 0.1% of calcium carbonate and 1.6% of agar
(manufactured by Wako Pure Chemical Industries, Ltd.)) of the
strain isolated from the soil was inoculated into a 65 mL test
tube containing 7 mL of a seed medium (2.0% of soluble starch,
1.0% of glucose, 0.5% of polypeptone (manufactured by Nihon

Pharmaceutical Co., Ltd.), 0.5% of yeast extract (manufactured

by Oriental Yeast Co., Ltd.) and 0.1% of calcium carbonate),
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Det ection: 240 nm El uent: nethanol/water (2:8 to 10:0, v/v, 0 to 40 mn.,

| inear gradient) Exanple | Isolation of AB-1704 strain One | oopful of the
slant culture (0.5% of soluble starch, 0.5% of glucose, 0.1%of fish neat
extract (manufactured by Wako Pure Chem cal Industries, Ltd.), 0.1% of
yeast extract (manufactured by Oriental Yeast Co. , Ltd. ) , 0. 2% of

NZ- case (manufacured by Hunko Shef field Chemcal Co.) , 0. 2% of sodium
chl ori de,ard 1% @fascautitureciatbopate My thre¥ ahyaoas 4 ryusdmeishegerby Wako
Pure Chem cal Industries, Ltd.) ) of the strain isolated fromthe soil was
i nocul at etb igive aa 6bced tekturéubeothntaining 7 nL of a seed nedium (2. 0%
of soluble starch, 1.0% of glucose, 0.5% of pol ypeptone (manufactured by
Ni hon Phar maceittitead, Co5 mLlLéfl.the ,sekd b ohirgdasdtiextasadhocmiatkact ur ed
by Oriental Yeast Co., Ltd.) and 0.1% of cal cium carbonate), Mand it was
cul tured ait@& 65 oL thseetulay scomtainiqrymdhakes proggitvierameedédmcul t ure

broth. Further, 0.5 the -- culture broth was inoculated into a 65 nlL test
t ube cont g MNP 7 sollubfleaspandhet1l od% medigdnncoE2, 006 5% al fulplod ypeatohe 1. 0%
glucose, 1 . - - (manufactured by N hon Pharmaceutical Co. , Ltd.) , O.

5% of yeaGtanwekicacted bgrililaot FhedmbyeOtiienflalo.Yehst. £p.0. 53 ofypastand O.
1% of calciumcarbonate) , and it was cultured at 28 C for three days in
a rotary ettakaect (Nextyfactdbred) /byl GsdlamtadnYefsth@o., Ltd.), and 0.1%
of calcium carbonate), and it was cultured at 28°C for three
days in a rotary shaker. Next, a 25 mg/mL solution of the
substrate 11107B substance in ethanol was prepared, and 0.2
mL of the solution was added to the culture. After addition,
itwas shakenat 28°C for 48 hours tocarryout conversionreaction.
After the reaction, the reaction mixture was analyzed by HPLC
under the followinganalytic HPLC condition (a), togive AB-1704
strain (FERM BP-8551) by which the 11107D substance was formed
in the reaction mixture.
Analytic HPLC condition (a)
Column: CAPCELL PAK C18 SG120 4.6 mm x 250 mm
(manufactured by SHISEIDO CO.,)
Temperature: 40°C
Flow rate: 1 mL/min.
Detection: 240 nm
Eluent: acetonitrile/0.15% potassium
dihydrogenphosphate (pH 3.5) (3:7to 5:5, v/v, 0 to 18 minutes,

linear gradient), acetonitrile/0.15% potassium

dihydrogenphosphate (pH3.5) (5:5t085:15, v/v, 18 to22minutes,
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- 11107B - ethanol prepared, and 1 nL of the solution was added to the
culture. After addition, itwas shakenat 28' C for 48 hours tocarryout
conversion reaction. After the reaction, the reaction m xture was anal yzed
. by HPLC under the follow ng analytic HPLC condition (a) , to give AB-1704
strain (FERM BP-8551) by which the 11107D substance was fornmed in the
reaction mxture. HPLC condition (a) Colum: CAPCELL : 1 y4.6 mmx 1 mm
by SHI SEIM&XY: ,gridbenwt act ured Tenperature: 40'C Flow rate: 1 ni/nmin.
Detection: 1 Eluent: - 1 potassium .- - tolto 18 mnutes, linear
gradi ent), ac&eararitriidre/tOLnlb% Jdot s isuh s tdirtnedroge npihosphdtld (HpH 3. 5) (5:
5to 85: 15, v/v, 18 to 22 mnutes, MR linear gradient) Retention tine:
11107D suhsistrerec®. B9 minll1107B substance 19.4 min. Exanple 2 Isolation
of A-1544 strain and A-1545 strain One | oopful of the slant cul ture
(yeast - neHstamaglbe ) 2 ofI ddi atsitaraiof i2s8dlSsltde ds tfradm téhred FoillSAfasstimedoul ated i nto
a 250 m
One loopful of the slant culture (yeast-malt agar) of the

strain isolated from the soil was inoculated into a 250 mL

Erlenmeyer flask containing 20 mL of a seed medium (2.4% of

soluble starch, 0.1% of glucose, 0.5% of soybean meal

(ESUSAN-MEAT manufactured by Ajinomoto Co., Ltd.), 0.3% of beef

extract (manufactured by Difco), 0.5% of yeast extract

(manufactured by Difco), 0.5% of triptone-peptone

(manufactured by Difco), and 0.4% of calcium carbonate), and

it was cultured at 28°C for three days in a rotary shaker to

give a seed culture broth.

Further, 0.6 mL of the seed culture broth was inoculated

into a 500 mL Erlenmeyer flask containing 60 mL of a production

medium (2.0% of soluble starch, 2.0% of glucose, 2.0% of soybean

meai kESUSAN—MEAT manufactured by Ajinomoto Co., Ltd.)}, 0.5%

of yeast extract (manufactured by Oriental Yeast Co., Ltd.),

0.25% of sodium chloride, 0.32% of calcium carbonate, 0.0005%

of copper sulfate, 0.0005% of manganese chloride, 0.0005% of

zinc sulfate, pH 7.4 before sterilization), and it was cultured

at 28°C for four days in a rotary shaker. Each 2 mL of the
resulting culture was dispensed into 15 mL test tubes. Next,
a20mg/mL solutionof the substrate 11107B substance indimethyl

sulfoxide was prepared, and 0.05 mL of the solution was added.

31



“Erl enmeyer flask containing 20 nL of a seed nmedium (2.4% o soluble starch,
0. 1% of glucose, 0.5% of soybean neal (ESUSAN-MEAT nmanuf actured by A
inonoto Co. , Ltd. ) , 0. 3%of bee extract (manufactured by Difco), 0.5%
. of yeast extract (manufactured by Difco), 0.5% of triptone-peptone
(rmanufactured by Dif co) , and 0. 4 %of calciumcarbonate) , an it was
cultured at 280C for three days in a rotary shaker t give a seed culture
broth. Funtber,tik a@dikieh,tbhe weedhaukhuie dgrattomas hooeslwd earinyt o a 500

m. Erl ennmeyer flask containing 60 nL of a productio nedium (2. 0% of
sol ubl e statapnZerbrof @iftteasehe2redd®iodn sakencaoeabn (MESUSAN MEAT
manuf actured by Aj inomoto Co. , Ltd. 0. 5 of yeast extract (manufactured
by Oi entahaYgastl 8p.HPIQ dinfde rOth25% bl os by temahymrd ELO cod@Ystdfoncal ci um
carbonate, 0. 0005 of copper sulfate, 0.0005% of manganese chl ori de,
0. 0005% o (britncgsué Ratléddpdt Faid (PERMIEP-84rG)l azdtAi-ArP4 5 sanalint(FREY cul ture
at 280C for four days in a rotary shaker. Each 2 nL of th resulting
cul ture waB-8é$pehyadchiatt bhé 3 10 7Desib 4 tdrese wie b rmaed20nghairesgltutonon of
the substrate 11107B substance in dinethy sulf oxide was prepared, and O.
05 nL of mhetsopkution was added NN After the addition, it was shaken at
280C for 23 hours to carry out conversion. After the reaction, the
reacti on Analytécwd8LCanahgizedoby (BPLC under the foll owi ng anal ytic HPLC
condi tion BP-8447) - 11107D - was - the reaction
Column: CAPCELL PAKC18 SG120 ¢4.6mmx 250 mm (manufactured
by SHISEIDO CO.,)
Temperature: 40°C
Flow rate: 1 mL/min.
Detection: 240 nm
Eluent: acetonitrile/water (50:50, v/v) Isocratic
Retention time: 11107B substance 7.2 min., 11107D
substance 3.6 min.
Example 3 Conversion by AB-1704 strain in a flask scale
One loopful of the slant culture (0.5% of soluble starch,
0.5% of glucose, 0.1% of fish meat extract (manufactured by
Wako Pure Chemical Industries, Ltd.), 0.1% of yeast extract
(manufactured by Oriental Yeast Co., Ltd.), 0.2% of NZ-case
(manufacured by Humko Sheffield Chemical Co.), 0.2% of sodium
chloride, 0.1% of calcium carbonate, and 1.6% of agar
(manufactured by Wako Pure Chemical Industries, Ltd.)) of
Streptomyces sp. AB-1704 strain (FERM BP-8551) isolated from

the soilwas inoculated intoa 500mL Erlenmeyer flask containing

100 mL of a seedmedium (2.0% of soluble starch, 1.0% of glucose,
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‘mxture
SHI SEI DO
El uent:
3.6 mn.
t he sl ant
( manuf act
extract
chlori de,

condition Colum: A' ' : SGL20(p4.6mx 1 (manufactured
CO.,) Tenperature: 41 Flowrate: 1 nL/mn. Detection: 240
- - (50:50, Isocratic Retention time: 1 - 7.2 mn., 1 su
Exanpl e 3 Conversion by AB-1704 strain in a flask scale -
- 1 soluble starch, [/ glucose, 1 of fish - extract

ured by Wako Pure Chem cal Industries, Ltd.), 0.1% of yeas

@ N eifass Lyeeb boyn Or(imentidlh cYeast GoNihbhdeha rma s oicaNzCoase
0. 1% of cal ci um carbonate, and 1.6% of agar (nmanufactured

by

bst ance
| oopf ul

t

by Wako

Pure Chenital) ) st dfegeaktdexyrett tGimeps omyred bYABriET4 lsieaist ( FERM :

i sol at ed

from the - into 11 Erl enneyer 100 of a -- nedium1'

sol ubl e

starch, 1Col, Itd.gl uadse, 1% &f 6&d of upciamieptare) ( maduf totas edlisyrridhon
Pharmaceutical Co. , Ltd - , 0. 5%of yeast extract (manufactured by
Oiental Yeagec £ thrilkddays antaltotldpyobhadkei tungdarchersta) culdmnde t was

cul tured

at 28 C for three days on a rotary shaker to give a seed c

broth. Fustdeh, FudtlefrtBenkeddtbalserd chlstrenasothons dnegulated

into each of 150 Erlenmeyer flasks having a capacity of 500
mL and containing 100 mL of a production medium (2.0% of soluble
starch, 1.0% of glucose, 0.5% of polypeptone (manufactured by
Nihon Pharmaceutical Co., Ltd.), 0.5% of yeast extract
(manufactured by Oriental Yeast Co., Ltd.) and 0.1% of calcium
carbonate), and it was cultured at 28°C for two days on a rotary
shaker.

A 20 mg/mL solution of the substrate 11107B substance in
ethanol was prepared, and each 0.44 mL of the solution was added
to the resulting culture (100 mL/500 mL Erlenmeyer flask, 150
flasks). After the addition, it was shaken at 28°C for 9 hours
to conduct conversion reaction. After the completion of the
reaction, the cultures were collected and separated into the
culture supernatant and the mycelia by centrifugation at 2700
rpm for 10 minutes. The mycelia was extracted with 5 L of
methanol and filtered to give the methanol extract solution.
Thismethanol extract solutionwas evaporatedtoremovemethanol,
combined with the culture supernatant and extracted with 10
L of ethyl acetate. The resulting ethyl acetate solution was
evaporated to give 2090 mg of a crude active fraction. The

crude active fraction was dissolved in 4 mL of a mixture of
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“into each of 150 Erlenneyer flasks having a capacity of 500 nL and
containing 100 nL of a production nmedium (2. 0% of soluble starch, 1. 0%
of glucose, 0. 5% of pol ypeptone (manufactured by Ni hon Pharnaceuti cal
Co., Ltd.), 0.5%of yeast extract (manufactured by Oiental Yeast Co. |,
Ltd. ) and 0. 1% of calcium carbonate) , and it was cultured at 2 8 C for
two days on a rotary shaker. A 20 ng/nlL solution of the substrate 11107B
subst ancetétrakyaostraasmptrpased(l @nd veaghad é4nlrbfoé 30 pladuson was
added to the resulting culture (100 nmi/500 nL Erl enneyer flask, 150

fl asks) .sélteiohhefaddetonbtrilepwasulshakeadato28D€ EoiuBnhours to conduct
conversion reaction. After the conpletion of the reaction, the cultures

were col | é‘m:@ﬂaaﬁgréﬁﬁgr aheel f 4 01 £ byCYMCUCE . $UPBS AR AT 02880 ¢ drycel i a
by centrifugation at 2700 rpmfor 10 m nutes. The nycelia was extracted

wth 5 L ghx /eéhpaal cand ddwieh 8doba @it d 6l wet babalasedaraair isie ut i on.
This methanol extract solution was evaporated to renove methanol, conbined
with the mnlélueed upesdiai @ntf mond 386t macted4 0B thl Mbes lcofcattndtatdtat e. The
resulting ethyl acetate solution was evaporated to give 2090 ng of a crude
active fraethess dider aratieaatpireesiiract o o was &l sgob¥ethe wrekiruef a
m xture of 99 tetrahydrofuran-methanol (1:1, v/v) and 6 nL of a 50% aqueous
sol uti on phrabetrpniheitesidubjwect edstselOBS dol dimmLchf cael Ggraapipous
(manuf actured by YMC Co., ODS-AM 120-S50 (p3. 6 cnx 43cm and eluted with
a 40% aqueetisasol usbbntbbnacstbnettétieto ODS column chromatography

(manufactured by YMC Co., ODS-AM 120-S50 ¢3.6 cm x 40 cm) and

eluted with a 50% aqueous solution of methanol. An eluted

fraction from 1344 mL to 1824 mL was concentrated to dryness

under reduced pressure to give 252 mg of 11107D substance.

Example 4 Conversion by A-1545 strain in a flask scale

One loopful of the slant culture (yeast-malt agar) of A-1545

strain (FERM BP-8447) was inoculated into a 250 mL Erlenmeyer

flask containing 25 mL of a seed medium (2.0% of soluble starch,

2.0% of glucose, 2.0% of soybeanmeal (ESUSAN-MEAT manufactured

by Ajinomoto Co., Ltd.), 0.5% of yeast extract (manufactured

by Difco), 0.25% of sodium chloride, and 0.32% of calcium

carbonate, pH 7.4 before sterilized), and it was cultured at

28°C for two days in a rotary shaker to give a seed culture

broth. Each 0.75 mL of the broth was dispensed into 2 mL serum

tubes (manufactured by Sumitomo Bakelite Co., Ltd.), and an

equal amount of a 40% aqueous solution of glycerol was added.

After stirring, it was frozen at -70°C to give a frozen seed.

The frozen seed was melted, 0.25 mL thereof was inoculated into
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“An eluted fraction from336 nL to 408 nL was concentrated to dryness under
reduced pressure to give 560 ng of the residue. Further, the residue was
di ssolved in 10 nL of a 50% aqueous nethanol solution, subjected to ODS

- colum chromat ography (manufactured by YMC Co., ODS-AM 120-S50 (p3. 6 cm x
40 cm) and eluted with a 50% aqueous sol ution of nethanol. An el uted
fraction from 1344 nL to 1824 nlL was concentrated to dryness under reduced
pressure &02§0vel 2521 emmeyf et 1108k sabst aicieng Exanfpl &f 4 CoaedmzsEdinnpy
A-1545 strain in a flask scale One | oopful of the slant culture (yeast-malt
agar) of A21635%f sbiabil e FERM BP-BAE piwabucose ulat®Ed oifns oyle @5 Medl

Erl enneyer flask containing 25 nL of a seed nedium (2. 0% of sol uble
starch, 2ESO%ABFMBATasefaztud%dddy Bpyhenot o€al. ,(IBESUSANO MEAD freadtact ur ed
by Ajinomoto Co. , Ltd.) , 0. 5% of yeast extract (manufactured by Difco),
0. 25% of satranot chhanh fectaned B PhHichtedl dieamt Carbhohbde), pH 79% oef ore
sterilized) , and it was cultured at 28 C for two days in a rotary shaker
to give assétdmczilaride lamat A. 3E&chE GzalxBamricagfoanted ebr pHh7 whdafieensed
into 2 nL serum tubes (manufactured by Sumitono Bakelite Co., Ltd.), and
an equal sasplibtzedl) p A4 aquEous] sokatiaan2 87C gbycerobawasommdded.arAf t er
stirring, it was frozen at -70'C to give a frozen seed. The frozen seed
was nel t edhaBerzbghzetehepedfcwasuiqbeotat edFintbeRE Hhe250eaic B i wrtheyer
flask containing 25 nL of a seed nmedium (2. 0% of soluble starch, 2. 0% of
gl ucose, Rrotko 6. Sgybears srdalocUIESESANNVEAT hifAuhbcEkenene nfligiot o Co. ,

Ltd.), 0.5% of yeast
containing 100mL of a productionmedium (2.0% of soluble starch,

2.0% of glucose, 2.0% of soybeanmeal (ESUSAN-MEAT manufactured
by Ajinomoto Co., Ltd.), 0.5% of yeast extract (manufactured
by Oriental Yeast Co., Ltd.), 0.25% of sodium chloride, and
0.32% of calcium carbonate, pH 7.4 before sterilized), and it
was cultured at 28°C for three days on a rotary shaker.
Each of the resulting culture broths (100 mL/500 mL

Erlenmeyer flask, 10 flasks) was subjected to centrifugation
at 3000 rpm for 10 minutes to collect microorganism cells, and
the cells were suspended into 100 mL of a 50 mM phosphate buffer
solution (pH 6.0). Next, a 100 mg/mL solution of the substrate
11107B substance in dimethyl sulfoxide was prepared, and each
1 mL of the solution was added. After the addition, it was
shaken at 28°C for 24 hours to cohduct conversion reaction.
After the completion of the reaction, the reaction solutions
werecollectedand separatedintothe supernatant andthemycelia
by centrifugation at 5000 rpm for 20 minutes. The supernatant

was extracted with 1 L of ethyl acetate. The mycelia was
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extract (manufactured by Oriental Yeast Co. , Ltd. 0. 25%of sodium
chloride and 0.32% of cal ci um carbonate, pH 7.4 before sterilized) , and
it was cultured at 280C for two days on a rotary shaker to give a seed
culture broth. Further, the seed culture broth (0.5 nL) was inocul ated
into a 500 nL Erl enneyer flask containing 100nL of a production nmedium (2.
0% of soluble starch, 2. 0% of glucose, 2. 0% of soybean neal (ESUSAN-VEAT
manuf act enertradnedAWinbnb00 Jo.of medhpnod. agoh Yiey ddstt anad &t obrahdf act ur ed
by Oriental Yeast Co., Ltd.), 0.25% of sodiumchloride, and 0. 32% of

cal ci um cantedhate ]l pkHtZact .beTbeemstbrnbilzedkracandapt evaroretirbuted at
28' C for three days on a rotary shaker. Each of the resulting culture

brot hs ( @Ghovle £60hahol ErhémmyEctddwiith1D If paskE)y hasehdijeect Bdcho
centrifugation at 3000 rpmfor 10 mnutes to collect m croorganismcells,
and the afelthe eehglsaspeatedlayens 198s madied W0 hriviapiegspiatiechanter
solution (pH 6. 0) . Next, a 100 ng/nL solution of the substrate 11107B
subst anceldhyddiatetchydvesul frdxi o wimss gt iaparsel falrel et the ngompinedd
solution was added. After the addition, it was shaken at 28" C for 24 hours
t o condudtayeorsveese@vamanttienh to piverdYhagcohpl exvés fofaqtien-eaébron, the
reaction solutions were collected and separated into the supernatant and

t he myceldraidebfraenton vagaiiecitebbogitprafaml Ol wnghsematRE r$BPEr nat ant
was extracted with 1 L of ethyl acetate. The nycelia was KU extracted with
11 net hatkdleseid gelf Pt eb@ddt @Qﬂ)t&dli%edawr#éﬂlhémé@p Bkt R mima teethanol

extract was evaporated to i
ethyl acetate and n-hexane (90:10; v/v) to obtain 234 mg of

a fraction containing the 11107D substance. The resulting
active fraction was subjected to preparative high performance
liquid chromatography (HPLC) under the following preparative
HPLC condition (C), and the resulting‘eluate was analyzed by
HPLC under the following analytic HPLC condition (c). The
solvent was removed from the fraction containing the 11107D
substance thus obtained, to give 80 mg of the 11107D substance.
Preparative HPLC condition (C)

Column:CAPCELLPAKC18E@120¢30nm><250mm(nmnufacturéd
by SHISEIDO Co.)

Flow rate: 20 mL/min.

Detection: 240 nm

Eluent: acetonitrile/water (30:70, v/v) isocratic
Analytic HPLC condition (c)

Column: CAPCELL PAKC18 SG120 ¢4.6mmx 250 mm (manufactured

by SHISEIDO Co.)

Temperature: 40°C
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renove nethanol and extracted with I L of ethyl acetate. Each of the ethyl
acetate | ayers was washed with water, dried and dehydrated over anhydrous
sodi um sul fate, and the conbined |ayers were evaporated to give 937 ng of
a crude fraction. The crude fraction was subjected to silica gel colum
chromat ography (Kiesel - .11 and eluted with 11 of a - ethyl acetate
and n-hexane (90:10; to obtain 234 ng of a fraction containing the 11107D
subst ance. Th&loesulattieng 1 adt/mien.fracti on was subjected to preparative high
performance |iquid chromatography (HPLC) under the follow ng preparative
HPLC condi ti omeft@ct,ioand 2t4lve nmmesul ti ng el uate was anal yzed by HPLC under
the follow ng anal ytic HPLC condition (c). The solvent renmoved the
fraction thellkth@?Dacetidnis mibteaiweadkr t 35685 v/v) esdddf7ix subst ance.
Preparative HPLC condition (C) by SH SEIDO Co.) Flow rate: 20 nmi/mn.
Detection: 1 Eetemtion time30:170,073 cortstiance HRIEC rciondi tion (c¢) Col um:
CAPCELL ' 1 r4 . 1 (manufactured by SHI SEIDO Co.) Tenperature: 41 (r) Flow
rate: 1 rAxample DelCectvieasi@d®ynm-1544 strain in a flask scale
EachofculturesofA-1544 strain (FERMBP-8446) (100mL/500

mL Erlenmeyer flask, 10 flasks) obtained by a similar method

as described in Example 4 was subjected to centrifugation at

3000 rpm for 10 minutes to collect microorganism cells, and

the cells were suspended into 100 mL of a 50 mM phosphate buffer

solution (pH 6.0). Next, a 100 mg/mL solution of the substrate

11107B in dimethyl sulfoxide was prepared, and each 1 mL of

the solution was added. After the addition, it was shaken at

28°C for 24 hours to run a conversion reaction. After the

completion of the reaction, the reaction solutions were

collected and separated into the supernatant and the mycelia

by centrifugation at 5000 rpm for 20 minutes. The supernatant

was extracted with 1 L of ethyl acetate. The myéelia-was

extracted with 500 mL of acetone, and then filtered to give

an acetone extract. The acetone extract solution was

evaporated to remove acetone, and then the residue was extracted

with 1 L of ethyl acetate. Each of the ethyl acetate layers

waswashedwithwater, driedanddehydratedover anhydrous sodium

sulfate, and the combined layers were evaporated to give 945

mg of a crude fraction. The crude fraction was subjected to

silica gel column chromatography (Kiesel gel 60, 50 g), eluted
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"Eluent: acetonitrile/water (35:65, v/v) isocratic Retention tinme: 11107D
substance 7.8 mn. Exanple 5 Conversion by A-1544 strain in a flask scale
Each of cultures of A-1544 strain (FERVBP-8446) (100nmL/500 ni Erlenneyer
. flask, 10 flasks) obtained by a simlar nethod as described in Exanple 4
was subjected to centrifugation at 3000 rpmfor 10 mnutes to coll ect
m croorganismcells, and the cells were suspended into 100nL of a 50
phosphat eviguf fl&0 mdobfitd o xtpHecof BtNekaced at@0any/mheodng i (G :&0;t he
substrate 11107B in di met hyl sul foxi de was prepared, and each 1 nL of the
sol uti on was) a@d&dnL Afft ermiieuneldift ebhylidceatast s bhaklen-bexa280C 5:@&5:;24 hour s
to run a conversion reaction. After the conpletion of the reaction, the
react i on woluandrsmieterec@ddlacl. pd faatth sbpacabte amt n-hbrasap@ndtlgnt and
the nycelia by centrifugation at 5000 rpmfor 20 m nutes. The supernat ant
was extracted wpiogh ve 46 dhgetity fracefaheonthe miycethalhds 7 Desuttrsactes .wi t h
500 nL of acetone, and then filtered to give an acetone extract. The
acet one &tta avtswsiting ofirawsiorvepsr atkeiletbedetroveraperahéyeahdghhen t he
residue was extracted with 1 L of ethyl acetate. Each of the ethyl acetate
| ayer s sqdimfmrmandaieéguaddhtmnatordaphtly (PeCs weter ehapaemaed ttivegi ve 945
ng of a crude fraction. The crude fraction was subjected to silica gel
col um chiRifatagraiphiyor Ki @sedegpt il B0 Epampld it echdvithie lrebul tdfnoa
m xture ethyl - - and n-hexane (50: 50;

eluate was analyzed by HPLC under the analytic HPLC condition

(c) described in Example 4. The solvent was removed from the
fraction containing 11107D substance thus obtained, to give
304 mg of the 11107D substance.
Example 6 Isolation of F-1529 strain and F—i530 étrain
One loopful of the slant culture (potato dextrose agar)
of the strain isolated from the soil was inoculated into a 250
mlL Erlenmeyer flask containing 20 mL of a seed medium (2.0%
of potato starch, 1.0% of glucose, 2.0% of a soybean meal
(ESUSAN-MEAT manufactured by Ajinomoto Co., Ltd.), 0.1% of
potassium dihydrogenphosphate and 0.05% of-magnésium sulfate
heptahydrate), and it was cultured at 25°C for three days on
a rotary shaker to give a seed culture broth. Further, 0.6
mL of the seedculturebrothwas inoculatedinto 500 mL Erlenmeyer
fiask containing 60 mL of a production medium (2.0% of potato
starch, 1.0% of glucose, 2.0% of a soybean meal (ESUSAN-MEAT
manufactured by Ajinomoto Co., Ltd.), 0.1% of potassium

dihydrogenphosphate and 0.05% of magnesium sulfate

heptahydrate), and it was cultured at 28°C for four days on
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/1 of a mxture ethyl acetate and n-hexane and - . 1 1 nL) ethyl - - and
n-hexane 1/ to - 4 63 the 11107D substance. The resulting fraction
was subjected to preparative high performance |iquid chromatography (HPLC)
under the preparative HPLC condition (C) described in Exanple 4 and the
resulting eluate was anal yzed by HPLC under the analytic HPLC condition
(c) described in Exanple 4. The sol vent was renoved fromthe 11107D -
t hus obt aigtetssiwn dihpgiroganphiolsiRB e abst nBe% Ekamgdrediswl suldatef F- 1529
strain and F-1530 strain One |oopful of the slant culture (potato dextrose
agar) theptsthradrete) , tdred sidi Iwasasulturetoat 26PC Hdermhmeer dilyaskn
containing 20 nL of a seed nedium (2.0% potato starch, 1 glucose, 2.0%
of a soybearotagl shaker. 1 pot assi um - - and 1/ . esium
sulfate heptahydrate) , and it was cultured at 250C for three days on
shaker to - Eachcugswiteimg cubtukedidedh (40 mIy/19€ O-ml Bulewneyer sttAsk, 11 - -
- flask .1 of a production nmedium 0% of potato starch, 1. 0% gl ucose,
0% of a sldylfdaskmalvyESUSAN NEAT tormenftactivosd imn Adnswedes oo, aktd. ),
0.1% of potassium - - and 0.05% magnesium sul fate heptahydrate) |,
and it waX) @uirpor édr &t mingGEst bp doretayd ca9ogganism cells and then

suspended in 60 mL of a 50 mM phosphate buffer solution (pH

7.0). Next, a 100 mg/mL solution of the substrate 11107B

substance in dimethyl sulfoxide was prepared, and each 0.6 mL

of the solution was added. After the addition, it was shaken

at 25°C for 22 hours to conduct conversion reaction. After the
completion of the reaction, £he culture broth was separated
into the supernatant and the mycelia by centrifugation at 5000
rpm for 20 minutes. The supernatant was extracted with 1 L
of ethyl acetate. The mycelia was extracted with 500 mL of
acetone and filtered to give an acetone extract solution. The
acetone extract solution was evaporated to remove acetone and
then extracted with 1 L of eﬁhyl acetate. The ethyl acetate
layerswere respectivelywashedwithwater, dehydratedanddried
over anhydrous sodium sulfate and then combined with each other
and evaporated, to give 1.21 g of a crude fraction including
the 11107D substance. The crude fraction including the 11107D
substance was subjected to silica gel column chromatography
(Kiesel gel 60, 50 g), eluted with 1200 mL of a mixture of ethyl
acetate and n-hexane (90:10; v/v), to give 369 mg of a fraction

containing the 11107D substance.
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pot assi um di hydr ogenphosphate and 0. 05% of nagnesi um sul fate
hept ahydrate) , and it was cultured at 25" C for three days on a rotary
shaker. Each resulting culture broth (60 niL/500 nmL. Erl enneyer f |ask, 18
flasks) was subjected to centrifugati on conducted out at 3000 rpmfor 5
mnutes to collect mcroorganismcells and then suspended in 60 nL of a 50
nmM phosphate buffer solution (pH 7.0). Next, a 100 ng/nmL solution of the
substrate 11102 reshdtdngefractdiortieyd ssidife apeiddeovase g epaired highd each
0. 6 nL of the solution was added. After the addition, it was shaken at
250C f or p2rhormsnte ldamddoth camvies$r @phy dHELCOunddf1 ehe plrepacanpivet i on of
the reaction, the culture broth was separated into the supernatant and the
nycel i a Pentendiigadn ofC atdEHO0i begnih dExafb e nuttes .giftee asupdtadant was
extracted with 1 L of ethyl acetate. The mycelia was extracted with 500 nL
of acet ofwsa @ndofi i ddretr&ith iy gihee 141 0d@esabetexteact Tisat uttiten sollventacet one
extract solution was evaporated to renove acetone and then extracted with
1 L of etiyd nemdete.tdheiethyBOamet afethkajyei87bdesebsespeetively washed
with water, dehydrated and dried over anhydrous sodium sul fate and then
conbi ned Entdrpkrach ddrerersinth éwaporbi®d, stoain vin la 2l gplofs@alor ude
fraction including the 11107D substance. The crude fraction including the
11107D subst ance lwap Subjodcted sbastl| cehtged Gudtato ceonetssy egphy
(Kiesel gel 60, 50 g) , eluted with 1200 nL of a m xture of ethyl acetate
and n- hexah#of¥G.erkd;lavhp) E-1BQYstealdn6cOFhRM @P -8 SHBacta ®ninocariediedi ng t he
11107D subst ance.

into a 250 mL Erlenmeyer flask containing 25 mL of a seed medium

(2.0% of potato starch, 1.0% of glucose, 2.0% of a soybean meal
(ESUSAN-MEAT manufactured by Ajinomoto Co., Ltd.), 0.1% of
potassium dihydrogenéhosphate and 0.05% of magnesium sulfate
heptahydrate), and it was cultured at 25°C for two days on a
rotary shaker to give a seed culture broth. Further, 0.6 mL
of the seed culture brothwas inoculated intoa 500 mL Erlenmeyer
flask containing 60 mL of a production medium (2.0% of potato
starch, 1.0% of glucose, 2.0% of a soybean meal (ESUSAN-MEAT
manufactured by Ajihomoto Co., Ltd.), 0.1% of potassium
dihydrogenphosphate and 0.05% of magnesium sulfate
heptahydrate), and it was cultured at 25°C for three days on
a rotary shaker.
Eachobtainedculturebroth (60mL/500mL Erlenmeyer flask,
18 flasks) was subjected to centrifugation conducted at 3000
rpm for 5 minutes to collect microorganism cells and then
suspended in 60 mL of a 50 mM phosphate buffer solution (pH

7.0). Next, a 100 mg/mL solution of the substrate 11107B
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M The resulting fraction was subjected to preparative high performance

| i qui d chromat ography (HPLC) under the preparative HPLC condition (O
described in Exanple 4 to give an eluted fraction containing the 11107D
substance. Then, the solvent was - to - :1 the 11107D subst ance.
Exanpl e 8 Conversion by F-1530 strain in a flask scale One |oopful of the
slant culture (potato dextrose agar) Mrtierella 1 strain (FERM BP-8548)
was i nocusabetlantatin Hikdtenrieged fox28enta s yeegreaddimad® epohdl &6 silar ch, 1.

1 glucose, 1 : of a soybean neal " manuf act ur ed 1 pot assi um
- - andf tHe efo Inmgresiwam sdbédt e Afept atnedadtie) ionanilt iva swashadeint ur ed at
25'C for two days on a shaker to - -- culture broth. Further, 1 the --.

cul ture bgetdyec-féne Adubt S kenaayercodvaiskion réaet ianpr oglficé  ameredi um
0% of potato starch, 1 glucose, 2.0% of a soybean neal (ESUSAN MEAT

manuf act ucetpbyt Pon of Ohd%redcpbbassthenculture brastth Gua3b %epragriesi um
sul fate heptahydrate) , and it was cultured at 25" C for three days on a
rotary shakes.tHeachpebhatsed sundtthrembreol ha(B60eehSODfuBealtepmeyerd flask, 18
fl asks) was subjected to centrifugation conducted _ 111 rpmfor 5 mnutes
to col | ectpmi £opo? Qanisntesl | sTrandsugmmatsuspevee dxtfraft ed Wighosphat e
buffer solution (pH

of ethyl acetate. The mycelia was extracted with 500 mL of

acetone and filtered to give an acetone extract solution. The

acetone extract solution was evaporated to remove acetone and

then extracted with 1 L of ethyl acetate. The ethyl acetate

layerswere respectivelywashedwithwater, dehydratedanddried

using anhydrous sodium sulfate and then combinedwith each other

and evaporated to give 0.89 g of a crude fraction including

the 11107D substance. The crude fraction including the 11107D

substance was subjected to silica gel column chromatography

(Kiesel gel 60, 50 g), eluted with 1200 mL of a mixture of ethyl

acetate and n-hexane (90:10; v/v) and then with 500 mL of ethyl

acetate,. togive 163 mg of a crude fraction containing the 11107D

substance. The resulting fractionwas subjectedtopreparative

high performance liquid chromatography (HPLC) under the HPLC

condition (C) described in Example 4 to give an eluted fraction

containing the 11107D substance. Then, the solvent was removed

to give 30 mg of the 11107D substance.

Example 9 Isolation of AB-1896 strain

One loopful of the slant culture (0.5% of soluble starch,

0.5% of glucose, 0.1% of fish meat extract (manufactured by
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1 Next, 01 ng/nL solution the - 11107B MW - . - - was prepared, and
each 0 of the solution was added. After the addition, it was shaken at

25' C for 22 hours to conduct conversion reaction. After the conpletion of
the reaction, the culture broth was separated into the supernatant and the
nycelia centrifugation 111 rpmfor 20 m nutes. The supernatant was
extracted with 1 L ethyl acetate. The nycelia extracted with 11 acet one
and filtenakotbuge vehani ekt mdusxt et Il .Ut,i dn 1% THe yeasdt ensrextr act

sol uti on was -evaporated to renove acetone and then extracted with 1 L of
et hyl acetmtreufdbeuetbyby aceiatieal |¥aeerts Guer,e Itespectl.2é piwdig€hedswi t h

wat er, dehydrated and dried using anhydrous sodium sulf ate and then

conbi ned whatufactupttdry HamioestapfrigtletiChemical.@9. ) ,00.d%cridedfitact i on
including the 1 substance. The crude fraction the 11107D substance was
subj ect edchhbosidiecadget obl aahcttmoratiognaply andKies®lof-agdrl el uted
with 01 a mxture of ethyl acetate and n-hexane 1 1 and then with 11 nL
of ethyl (meetftetuted by Wakof Parerdidmifaadcinomstriles,10107D alubdeance.
The resulting fraction was subjected to preparative high performance

| i qui d chsonat ngrsaplat dHPrOn thdeydileWRECincondatédnit®) adesal edti n
Exanple 4 to give an eluted fraction the 11107D substance. Then, the

sol vent wasbe emmveinimg §i vk S0 angeed mdvs un 1@70%sabstaldele Bxamehe 9

| sol ati on of AB-1896 strain

1.0% of glucose, 0.5% of polypeptone (manufactured by Nihon
Pharmaceutical Co., Ltd.), 0.5% of yeast extract (manufactured
by Oriental Yeast Co., Ltd.), and 0.1% of calcium carbonate),
and it was cultured at 28°C for ten days in a rotary shaker
tc; give a seedculturebroth. Further, 0.1mLof the seedculture
broth was inoculated into a 65 mL test tube containing 5 mL
of a productionmedium (2.0% of soluble starch, 1.0% of glucose,
0.5% of polypeptone (manufactured by Nihon Pharmaceutical Co.,
Ltd.), 0.5% of yeast extract (manufactured by Oriental Yeast
Co., Ltd.), and 0.1% of calcium carbonate), and it was cultured
at 28°C for three days in a rotary shaker. Next, a 40 mg/mL
solution of the substrate 11107B substance in ethanol was
pfepared, and 0.05 mL of the solution was added to the culture.
After addition, it was shaken at 28°C for 24 hours to carry
out hydroxylation reaction. After the reaction, the culture
broth was subjected to HPLC analysis according to the following
analyticcondition (d) togive AB-1896 strainbywhichthe 11107D
substance was formed.

Analytic HPLC condition (d)
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- the slant - 1 5% of soluble starch, 1 glucose, 1 of fish - extract
(manuf actured by M (manufactured WAko Pure Chem cal Industries, Ltd.), O.
1% of yeast extract Oiental Ye as't 1 2% of NZ-case (manufactured
Sheffl eld Chemcal 0.2% of sodium chloride, 1 of calcium carbonate, and
-- (manufactured by Wakc, Pure Chem cal Industries, Ltd.) ) of the
straln isolated fromthe 50|I was inoculated into a 65 nL test - of a --
medi um 1' of sojlunre sNarsoh, UKECQA%, 0bh4 gbuanse, 5O .nbdo (afa npdlaypepteonby
(rmanuf actured by N hon Pharnmaceuti cal 1 yeast extract (rmanufactured
Oiental Measkt) and 1 1% of cal ciumcarbonate) , and it was cultured at
280C for ten days in a rotary shaker to - -- culture broth. Further, 1
t he seed cul t urenpdratidrevas3occocul ated into a 65 nL test tube containing 5
mL - production nmedium 0% S. soluble starch, 1. 1 1. glucose, 1 - -
(manuf act ur ed FINvharetRirardadetnircal Co., Ltd. , 0. 5% of yeast extract
(manufactured by Oiental Yeast and 1 of cal ciumcarbonate) and it was
cultured at 280G ectigdays24dth ramrotary shaker. Next, 41 ng/nL solution the
- 11107B - in ethanol was prepared, and./ 05 nL the solution -- to the
cul ture. Aft &lwadit ivat el tassorsitakicre /o8 «C doid 24l HAwD to ttarry  out
hydr oxyl ation reaction. After the reaction, the culture broth was
subj ect edl @ ol HPLCLanal yévs @ctor dimgneees helimﬂfélir)mﬂﬁgdlent
Retention time: 11107D substance 2.5 min.
Example 10 Conversion by AB-1896 strain in a test-tube scale
One loopful of the slant culture (0.5% of soluble starch,
0.5% of glucose, 0.1% of fish meat extract (manufactured by
Wako Pure Chemical Industries, Ltd.)}, 0.1% of yeast extract
(manufactured by Oriental Yeast Co., Ltd.), 0.2% of NZ-case
(manufacured by Humko Sheffield Chemical Co.), 0.2% of scdium
chloride, 0.1% of calcium carbonate, and 1.6% of agar
(manufactured by Wako Pure Chemical Industries, Ltd.)) of
AB-1896 strain was inoculated into a 65 mL test tube containing
5mL of a seed medium (2.0% of soluble starch, 1.0% of glucose,
0.5% of polypeptone (manufactured by Nihon Pharmaceutical Co.,
Ltd.), 0.5% of yeast extract (manufactured by Oriental Yeast

Co., Ltd.) and 0.1% of calcium carbonate), and it was cultured
at 28°C for 10 days on a rotary shaker to give a seed culture
broth. Further, 0.1 mL of the seed culture brothwas inoculated
into a 65 mL test tube containing 5 mL of a production medium
(2.0% of soluble starch, 1.0% of glucose, 0.5% of polypeptone

(manufactured by Nihon Pharmaceutical Co., Ltd.), 0.5% of yeast
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anal ytic condition -Ar ;. strain the 11107D - was forned. Analytic
HPLC condition M Colum: y4 nmx 50 mm (nmanufactured by Intakt)
Tenperature: 1 Flowrate: 2 nL/mn. Detection: 240 Eluent: - ormc
(1000:10:1 to 10:1000:1, 1 to minutes, linear gradient) Retention tine: 1
substance 2.5 mn. Exanple 10 Conversion by AB-1896 strain in a test-tube
scal e - loopful the culture slant 1 5% of soluble starch, 1 glucose, 1
of fish -eextaact (MaarmidautinadkdybPrivakelPlieasthem cditd ndusind ds1%.td.),
0.1% of yeast extract (manufactured by Oriental Yeast Co., Ltd.), 0.2% of
NZ-case ¢fredalfcium carfielateChenincalit wa@. c@% otedoat W8 °CHilcar itdecel of
cal cium carbonate, and .: . (manuf actured by Wako Pure Chem cal
| ndustriedayttin)yd oftaB-d896estrain was inoculated into a 65 nL test tube
cont ai ni ng - - medium 0% soluble starch, 1. 1 : glucose, 1
(manuf act ur ed A MiOhog/Phaseaceinn ol the. substrdte 11)103480113557:@5{316 é)@t ract
(manufactured by Oiental Yeast and 1 of cal ciumcarbonate) and it was
cul tured eth285T wds .preparedt and dhdkemlt @f the seddtdeint wee added
to the resulting culture broth (5 mL/65 mL test tube). After
addition, it was shaken at 28°C for 24 hours to carry out
hydroxylation reaction. 3 mL of the resulting culture broth
was separately collected, 2 mL of 1-butanol was added thereto,
shaken, and then centrifuged at 3000 rpm for 10 minutes. The
resulting supernatant was removed, to prepare a 2 mL of methanol
solution of the residue. It was subjected to HPLC analysis
according to the following analytic conditions (e) and (f) to
confirm that the 11107D substance was formed in the reaction
mixture.
Analytic HPLC condition (e)
Column: UNISON UK-C18, ¢4.6 mm x 50 mm (manufactured by
Imtakt)
Temperature: 40°C
Flow rate: 2 mL/min.
Detection: 240 nm
Eluent: acetonitrile/0.01% trifluorcacetic acid (2:8 to
5:5, v/v, 0 to 10 minutes, linear gradient)
Retention time: 11107D substance 6.1 min.

Analytic HPLC condition (f)

Column: UNISON UK-C18, ¢4.6 mm x 50 mm (manufactured by
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‘broth. Further, 1 the -- culture broth was inoculated into a 65 nL test
tube containing 5 nmL of a production nmedium 0% soluble starch, 1. 0%

gl ucose, / - (manuf actured by N hon Pharnmaceutical Co. , Ltd. , 0. 5%
of yeast extract (manufactured by Oriental Yeast Co., Ltd. ) , and 0. 1%
of cal cium carbonate), and it was cultured at 28" C for three days in a
rotary shaker. A 40 ng/nL solution of the substrate 11107B substance in
et hanol wastgkEpared, and 0.05 nL of the solution was added to the
resulting culture broth (5 nL/65 nL test tube) . After addition, it was
shaken at 280Qdnhqrer2A Jdyaer 4a°q carry out hydroxyl ation reaction. 3 nL of
the resulting culture broth was separately collected, 2 nL of 1-butanol
was added t herf8taw ragteskeh mlafmdint.hen centrifuged at 3000 rpm for 10

m nutes. The resulting supernatant was renoved, to prepare a 2 nL of

met hanol  sol ddtertafort:he4kgindue. It was subjected to HPLC anal ysi s
according to the follow ng analytic conditions (e) and (f) to confirmthat
the 11107D sulisteerde meshbopiéd. Di%ttel fbactdaret hiaairdke (4ARat yt7i:S,HPLC
condition (e) Columm: UNI SON UK-C18, T4.6 mm x 50 mm (manufactured by

| mt akt) Tefer@tiwell 400tes owl ineer @radiemp)l Detection: 240 nm

Retention time: 11107D substance 6.1 min.
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~Eluent: acetonitrile/0. 01%trif |uoroacetic acid (2: 8 to 5:5, v/iv, O0to
10 mnutes, linear gradient) Retention tinme: 11107D substance 6.1 mn.
Anal ytic HPLC condition (f) Columm: UN SON UK-C18, (p4.6 nmx 50 mm
(manuf actured by MIntakt) Tenperature: 400C Flow rate: 2 nli/mn.
Detection: Al Eluent: luoroacetic | to 7: 3, to 10 mnutes, linear
gradient) Retention tinme: 11107D substance 6.1 mn. I M wherein the
macrol i de conpound 11107D i s produc€dafimesm the nacrolide conpound 11107B
represented by the formula (1): N z by a biological transformation method,
whi ch conprises the follow ng processes (A and (B): (A a process of
i ncubating the macrolide conmpound 11107B represented by the f ormula (1)
in the presenck. oA aeshodi nfhavodgciag abelmd yrolidencerpomyd thel 07D
above- nenti oned bi ol ogical m

represented by the formula (II):

(1)

’

wherein the macrolide compound 11107D is produced from the

macrolide compound 11107B represented by the formula (I):

(1)

by a biological transformation method, which comprises the
following processes (A) and (B):

(A) a process of incubating the macrolide compound 11107B
represented by the formula (I) in the presence of a strain having

an ability of conducting the above-mentioned biological
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ansform ng the macrolide conpound 11107B represented by the abovefornula
) into the macrolide conpound 11107D represented by the above formula
). EN

tr
(1
(1
transforming the macrolide compound 11107B represented by the

above formula (I) intothemacrolide compound11107Drepresented

by the above formula (II).
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