20 MARCH 2007 Description Method of producing macrolide compound
Technical Field The present invention relates to a method of producing
the 12-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 compogHd#¥ieH3007
isa 12-membered ring macr%iedsecq:omg%%%nd having an excellent
antitumor activity and was discovere%iptogetrﬁer with a 11107B substance
from a culture product of aStreptomyces sp. Mer-11107 strain (see
WO-A02/060890). The 11107D substance corresponds to a 16-position
Mebydoxisle bodyseidhed 107Bo Thedredugtivitydof 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
TeR{utRed of prodtiding the macrolide compound 11107D by using the

macrplide compound 11107B as starting material b iolpgical :

e or o T 30 MARGH 2007 THe i (B ot thelrgdu o
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transforming the 16-position hydrogen atom to hydroxyl group of the

anfacralige scompawiddsl 7B by seeeenring riom anvidesangedt o a novel
microorganism
strain used for the production.

Prior Art

The 12-membered ring macrolide compound 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
toalb-positionhydroxidebody of the1l1107B. 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
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 familyMicromonosporaceae

liclassified into actinomycetes have the above-mentioned trangfoitgH 2007

i the Igge ent

function, to complete the present invention. According .
ven o aL 6 e Tasae (5 (3} AT A el O s il 2L

tomactalide corppaund, 111070 represented, by the farmuilag (), Je,QH OH
O O O OH OH (Il) wherein the macrolide compound 11107D is produced
16 frpasthei sraciolide gempount Ll GABireptesentesilyy the totmula {hod ide

20 MARCH 2007 0JOOH OHOOOOH (I)

compound 11107B by screening from a wide range of microorganism
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):

(1)
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wherein the macrolide compound 11107D is produced from the

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



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
transformation method and belonging to the genus MortierellaZ2& 007
Streptomyces or the family Micromonosporaceae or a preparation of its
cultured mycelia; and (B) a process of cgllecting the macrolide compound
11107D represented by the formula (Ij@g} the incubated solution
obtained in the step (A). (2) The productionjmethod according to the
above (1) , wherein the strain belongin geHus Mortierella is
Mortierella sp. F-1529 strain (FERMBPj

(FERMBPR-8548) . (3) The producti d aeccording to the above (1) ,
wherein the stran belong ¢ treptgmyces is Streptomyces
SPr ‘ trgin 22 S -1544.stra '_IIERMBP-8446) or
A-1545 strgin (FERM BP e production method according to

the above (1) , wherein 3 20 MARCH 2007 the strain belonging to the
family Micromonosporaceae isjAB-1896 strain (FERN BP-8550). (5)
Streptomyces sp. AB-1704 strain (FERN BP-8551) having the ability of
bytransfosningitheImaerolide compountd TAdOHBd fepresenteddyctheéses the
formula (I) into the macrolide compound 11107D represented by the
foformuladl)r @) Menrieselledp. Erb20Bstrain (FERMBP-8547) orF-1530

strain (FERN BP-8548) having the ability of transforming the macrolide
(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
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-1529 strain (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



compound 11107Brepresentedbythe formula (I) into the macrolide

compound 11107D represented by the formula (11). (7) AB-1896 strain

(FERN BP-8550) having the ability of transforming the macrolide

compound 11107B represented by the above formula (l) into the

macrolide compound 1110 7D represented by the above formtfa{iRCH 2007

enDgtalled Description of the Invention, i ghe biological ransformation..,; o,
me Odl(r)]f he pr&en? mvenﬁon, any mlcroorganlsm%%e?onglng to the

st 98nus Merierella, the genus Streptomyces or the family
Micromonosporaceae maybe used regardless of the type of species and

(5stratirinsetanwasdshas thembility o dransiorm timRvmeeraisie icompound; the
11107B represented by the above formula (I) into the macrolide

abgdmpound 11107Bfrepresentdd by tecabdviel dorrrulaginHoweverB
preferable examples of the microorganisms may include the Mortierella

reBp P59 SREIh EHPEIERD Strai Bldntimtftorthe gEnGs Mstiareha, 0 7P

the 4 20 MARCH %07 Streptomy sp. AB-1 70 4 strain, A-15 44 strain
tBnd %\e-%fé Eﬁging glofn%lrr%%i%athg%fe)nijs Streptomyces and the AB-1896

(6 StAID helonging %t.hﬁimly Micromopesporaseae, £ach has isplated - 41
from the soil. The Mer-11107 strain was deposited as FERM P-18144 at
(FHrev Natignal dnstitlite of Bioscience agdofuwnamd echrology Agencyrofl ide
Industrial Science and Technology (1-3, Higashi 1-chome Tsukuba-shi,
colbrrakickeh 130628586 Faqranl ¢ how résrdanired o Intérmiatidhea Deposit 1de
FERM BP-7812 at International Patent Organism Depositar}/ (IPOD)
CORRHBRA! IhStiltPof RBVARRY~ed Py the formula (I17.

(7) AB-1896 strain (FERM BP-8550) having the ability of
transforming the macrolide compound 11107B represented by the
above formula (I) intothemacrolide compound11107Drepresented

by the above formula (II).

Detailed Description of the Invention

In the biological transformation method of the present
invention, any microorganisms belonging 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



Industrial Science and Technology (Tsukuba Central 6, 1-1, Higashi
1-Chome, Tsukuba-shi, Ibaraki-ken 305-8566 Japan, as of December 19,
2000, and then transferred to International Deposit FERM BP-7812 at
International Patent Organism Depositary (IPOD) National Institute of
Advanced Industrial Science and Technology (Tsukuba Centré 8IARLH 2007

igashi 1-Ch , -shi, 1b I- 05-8566 .
H%atsorgicrzaf%%&-l&s—;jhky& 2 SS{'I‘ ! araﬁ—ﬁg}_ gtﬁgln%afpé‘ R)—?g 8 é Osntaﬁl?/ln

SERE em e Mor |e?é1f5’sp. strain was interna
be%ﬁa%fﬂ@ %tdntﬁ{eawgaé%%%@aﬂ{é@ Deppsitary Nationad Jpstitute, ;
of Advanced Industrial Science and Technology (Tsukuba Central 6, 1-1,
be Higaghhd-€hamne, Taukubaisht ribasaki-4enr305-8566<apamas ekolated
November 12, 2003 as FERM BP-8547. Also, the Mortierella sp. F-1530

fretrainhwas daternationally deposited at International Patent Organism

Depositary National Institute of Advanced Industrial Science 5 20 MARCH
2007 &rieFechhblby FFsukippesitape tad Migdohi-Endmed 4 at the

Tsukuba-shi, Ibaraki-ken 305-8566 Japan) as.of November 12, 2003 as
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of '@%@%‘99%‘_ Ratent OrganismDeRQsitary onallgstityte é’él_‘?‘ﬁvﬁ%%%

Industrial Science and Technology (Tsukuba Central 6, 1-1, Higashi
TslxchemehTsukuba-shij tharakzken 8058565 Japam)as FEBMBLE299 to

as of September 5, 2002, and then transferredto International Deposit
InFERM BR28851 Rsof Niovehiget B2 -2003; at IntérationakPateat Patent

Organism Depositary (IPOD) National Institute of Advanced Industrial
Orgajoher digPositary (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 December 19, 2000, and then transferred to International
Deposit FERM BP-7812 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) as of November 27,
2001.

The Mortierella sp. F-1529 strain was internationally
deposited at International Patent OrganismDepositary 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



Technology (Tsukuba Central 6, 1-1, Higashi 1-Chome, Tsukuba-shi,
Ibaraki-ken 305-8566 Japan). Also, the A-1544 strain and A-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 3058468CH 2007

apan),as FERM P-18943 and, FERM.P-18944 as of July 23, 20 and
= e RGIared td A REdoNe] D R PRI

1. —
en trans nternationa erp%sn EF%M P

TsBR:B4A%LAS Of Julyr 3012003 respectively, sbiniernationalPaieptnper 12,

Organism Depositary (IPOD) National Institute of Advanced Industrial

20 SgiencerarriMl echreiogy. (Tsukuba Central 6, 1-1, Higashi 1-Chome,
Tsukuba-shi, Ibaraki-ken 305-8566 Japan). The AB-1896 strain belonging
to tHefandityr MitomcITos popaceae-wds intetnationallipde positedidted at
International Patent Organism Depositary National Institute 6 20 MARCH

In5667 bt Adahced i Raustriaf SEiente M Fedolog\P trstkiba Cetitrdt

-1, Hi i 1-Chome, Tsukuba-shi, Ibaraki-ken 305-8566, Japan) a
o AR BB boR0 45 o7 Nk er €5, Sb0 S ko ea I res B
6, tr@_qpo%gg@ As afe ag o@@@?}’vﬁ-sqﬂ%%%%‘im'C%QE%Q@U%W thes_gs566
F-1529 strain) (1) Morphological characteristics On each plate of oatmeal
Japgan (heseinafter ablreviated as@Azassthentase rmay be) anals agar (2%
malt extract + 1.5% agar: hereinafter abbreviated as MEA as the case
tr arayfise) vt potateedentioseragal trereinafftéRibbreviatet as PDoaS tHeer

case may be) , the colony had a floccose form and the color of
12, 2003, 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). Also, the A-1544
strain and A-1545 strain were deposited at International Patent
Organism Depositary National Institute of Advanced Industrial
Science and Technology (TsukubaCentral 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



the hyphae was white, exhibiting white (1A-1) tone. As to the growth
when the strain was cultured at 25C 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 plate. The colony had a
zonate shape. Neither backside coloring nor the production of28dibiH 2007
igment was_ not opbserved, The the color tone was described accordin
o e B AN EOR o B (o g B dtar 160 AcALral

6, result ofthe obgervatien 43ing an gRliga| migroscope,- the vegelative gsee
hyphae were colorless, had a smooth surface, were provided with no

Japeptumand had-aawidis 90 446 Solimviév sweded structure ke that of a
thick wall spore having a spherical form and a size of about 26.5 to 33
JimWets Slsarved iinalpant opthechyrahet |1t ive ebiture médiato beare as
subjected 7 20 MARCH 2007 to the test, any structure that seems to be

fo%t]g%‘ﬁﬁal organ was not formed even by culturing for a term not exceeding

(1RgESie2)182 RNA gene analiss A yceliaghine Fdozg sirain

cultured on an agar was subjecte NA exfraction us@wg Fast

(1PreR B9 o(manyfactured, by Q-BLO gene) and Fast DNA Kit
(manufactured by Q-BIO gene) . PCR was practiced using puRetaq

Reanly- te-€30 FAGRbeads (manutatturgd by Amee shamntBic sgignces) ated
andPCRprimers NS1 and NS8 shown in Tables 1 and 2. The PCR

as prgducts Werecpefinadausing QIAgaick RCRPUidficatiohtKie fhandgfacturedS s
by QIAGEN) and then treated with ABI Prism BigDye Terminator Kit

29 frhanlifactitred by Appide Biosy5teths)S ASthéseqlienGage may be) and

potato dextrose agar (hereinafter abbreviated as PDA as the
case may be), the colony had a floccose form and the 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 plate. 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 anoptical microscope,
the vegetative hyphae were colorless, had a smooth surface,
were provided with no septum and had a width of 4 to 5 um. A

swelled structure like that of a thick wall spore having a

spherical form and a size of about 26.5 to 33 um was observed

in a part of the hypahe. 1In the culture media to be subjected



primers, NS1, NS2, NS3, NS4, NSS, NS6, NS7 and NS8 shown in Tables

1 and 2 were used. The reaction products were refined using a Dye EX 2

. 0 Spin Kit (manufactured by QIAGEN) and subjected to sequence

analysis using an ABI PRISM 3100 Genetic Analyzer (manufactured b
Applied Biosystems). Then, the sequenced fragments were cafhi&¢H 2007

together by using an Auto Assem%er (manufactured by Applied
By SRy 0 BB TS EnGTh HUCEide Seenca, Tag-E - ©%92

wa ETmars ssedda deferming nugteotdesequence of 185 IRNAGENEeding 3

(forward direction) Sequence No. Name Sequence 1 NS1
webBkgtagtcatatgcttgtct-3' 8 20 MARCH 2007 2 NS3

5'-gcaagtctggtgccagcagcce-3' 3 NS5 5'-aacttaaaggaattgacggaag-3' 4 NS7
(25'-géggcaitdacagjytctgtratg-3itable 2 Primers used to determine

nucleotide sequence of 18s rRNA gene (reverse direction) Sequence No.

Narfe™Seduehte™ NS 5Ecgdtcayadcatygtcgiddgise s Re4n agar plate
5'-ttgaatttccttaactgecttc-3' 7 NS6 5'-ctccgttattgtccagacactac-3'

1o N A oo A ThuE Obiihed T e AN Sont o the dfin

(mBas anucleatide, seguance deseribedin $equengeNR49- The PINA ctured
sequence of a known strain was obtained from Japan DNA Data Bank

by (ttm ovar.ddbj. niggas jpi to pxamine-the homalogy RE e 188 4BNATo-Go
genes. As a result, this 18S rRNA

PCRbeads (manufacturedby AmershamBiosciences) andPCRprimers

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
usingaDyeEX 2.0 SpinKit (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’




gene had 99% (upstream 803 bases) homology with the 18S rRNA gene

of Mortierella hyalina (GenBank, accession no. AY157493), 98% (full

length) homology with the 18S rRNAgene of Mortierella chlamydospora
(GenBank accession No. AF157143) and 98% (full length) homology with
the 18S rRNA gene of Mortierella multidivaricata (GenBank a@@é@g fH 2007

No. AF157144). F omm@)above myeo@g%ggq%t&%% 5@@@/@@&0@ of

the presentimvention rmined d[[nB rainm betongs to- the genu
Meeﬁere%a#a*enf....%ﬁg‘rc“ '*"3%: ofthe f:!;i m'%‘sc Cﬁﬁfg'“?g'“"'ca
charactetistics Onleachiiate of o%tmgaﬁ%ﬂaﬁ%%%%%%ﬁ%g—% ’

dextrose 9 20 MARCH 2007 agar, the colony had a cottony form and the

color of the hyphae was white, exhibiting white (IA-1) tone. As to the
Tagicwth wheimthesstraimdvas cidtucethat25C fot ene ivkelgdhestram of 18s

reached 80 to 85 mm in diameter on the OA plate, 85 mm in diameter on
rRife MIEACplaté ane8sniii fitdiahfster on the PDA plate. The colony had
a zonate shape. Neither backside coloring nor the production of soluble
pigment was not observed. The color tone was described accordingto
‘Metheienddandbgok st@elouf (Kornerup & Wasischern d978)). As a result
of observation using angpticdl miceoscoper vegetativedrypbge avgres ’
colorless, had a smoottsgurfate, veeret pepyided: with nessepiusand-ad
a width of 2. 5 to % Jimy &% swelleds strueture ke thal of adbick valkspore,

having & spherical forzand a size ot abhgyi-tQ P2 is-eReRIved th-a part

of the hyphae. In the culture media to be SUb ected to the test, an
Thus obtggned 18S rRNA gene of th gtragn has a leotide

sequence described in Sequence No. 9.

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 99% (upstream 803 bases) homology with the 1835 rRNA
gene of Mortierella hyalina (GenBank, accession no. AY157493),
98% (full length) homology with the 183 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).

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

Oneachplate of ocatmeal agar, malt agar and potatodextrose



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 describéd MARCH 2007

2o SaUEnEe Noc1 The DNA sedence of apun siain was otiined, o1 o

apan p.sflwww.da J.nig.ac.jp/) 1o examine

waBomalegy of the 1 8SitRNAgenes As ayresulfethis 18 tRMNA %?BQM%hen
100% (upstream 803 bases) homology with the 18S rRNA 10 20 MARCH

thé0r geneefMartiereladhyaling (GenBank cageessionROs A¥154493) ched
98% (full length) homology with the 18S rRNAgene of Mortierella

80 chlamydospdra (GenBdrkraccession No. FARIET143) amd 98%liffalheter on

length) homology with the 18S rRNA gene of Mortierella multidivaricata
EhedErBRAR ABCRESIGH N NET571U1) SErof th diov@hidrtionetie colony

naJgrobia) charagieristics. fhe present inyentors determined thatthe,
presen?sfarain be or?gs' to the genus Mortierella. f‘ﬂwe taxonomical

pr BrARerties, of the AB:1704 strain) +(T-Maorphalegical characteristics: o r tone

Rectiflexibiles type aerial hyphae were extended from vegetative hyphae
wa HdbisstrairSpote chaing tonsistinguein aoid200 5O ob Tylindiigak-nerup
spores were formed at the end of the matured aerial hyphae. The size of

& thenspdres waslaldout -0.6 to 0.8 X 1.0 to 1.1 pm, the surface of the spores

was smooth, and specif ic organs such as sporangium, sclerotium and
ﬂagéﬁn% result of observation using an optical microscope,

vegetative hyphae were colorless, had a smooth surface, were
provided with no septumand had a width of 2.5 to 5 um. A swelled
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

10



were not observed. (2) Cultural characteristics on various media Cultural
characteristics of the strain after incubation at 28C 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 20 MARCH 2007 Medium Growth A8r4ARCH 2007

hyphae Color of ive Soluble hyph ' Y z
e RDES Colorof ypaetaive Solte iphae pigment vesstexiact s Al

extrac udetan one g

059atmeal agarEAgd ARundant Lioht melon yellowNons, LISP3) Nor%re11a

(2db) (3ea) Inorganic salts - starch agar Thick Good Putty - Ivory Cork tan
ch(4ie)/Nove otSP 4R RRCa 26h3 Slyeenod - asparmyines agandhicdeGoeodl 1
Parchment Nude tan None (ISP-5) 1/2db) (4gc) (1 Peptone-yeast extract

lenjroh hgarGobacAburidant Light héelonReRowNeneo {1 3R6} Whitel (&)
3ea) Tyrosine agar Good Thick Nude tan None (ISP-7) Ivory (2db) (4gc)
muie‘) flizafion of Va6 Eabondotrdeston No. AFLS7144) .

From the above-mentioned microbial characteristics, the
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
0.6to0.8X1.0tol.1um, 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



Various carbon sources were added toPridham-Gottlieb agar and
cultured at 28C for 2 weeks. The growth of the strain is shown in Table 4.

Table 4 D-glucose + inositol -
D-mannitol + D-fructose + raffinose - sucrose + +: positive,

L-arabinose + L-rhamnose + D-xylose +
: slightl

positive, -: negative) (4) Various physiological properties VarigdgARCH 2007
physiological properties of the present strain are as follows. 12 20
MARCH 2007 (a) Range ¢f growth temperature (¢past @xE@eaMaloluble
extract ad4idititubation f rCZgW@?a heRE8G (b) Ripe of op 'rppgﬁqu
_g;gwth_tgmef extract- m::ulf extractlagar incu |hnf|nn
wWeestsxtisC npltaCagtpgdylie éla\ (SJ n of déleltin (g Iuco:b&:daemtone-;elﬁtm
medlum) ggplgye (d) Coag of W Qg[gjm milk metjcim) posmv
VCPLUIIILGLIUII UI IIIIII\ (Dlr\lll |||||r\ III.,UIUIII) }JUDILI 'C (f) : :yUIUI_yDID I Dlal bll
(inorgarfé®5R<2%3Aarch agal) Rgsitlve Bt 4tibiahomatest aeltoid pigfpeat
(peptone-ygsesg)extract-iror) agar) hegatjveddtyrnosine &) negative (h)
Pr%g%%ﬁlgrs]aﬂr nydro %grsu fide (pépton?ﬁ%ﬁasm EXTract-iron_agarj negatve
Good | Putty - Ivory Cork tan None
- ) (4ie)
(1SP-4) (1 1/2ec - 2db)
Glycerol - asparagine agar Thick
Nude tan
ISP5 Good | Parchment (4g0) None
(15P-5) (1 1/2db)
Peptone-yeast extract - iron agar Abundant Light melon yellow
Good None
(ISP-6) White (a) (3ea)
Tyrosine agar Thick Nude tan
Good None
(ISP-7) Ivory (2db) (4gc)

(3

and cultured at 28°C for 2 weeks.

) Utilization of wvarious carbon sources

Various carbon sources were added to Pridham-Gottlieb agar

shown in Table 4.

Table 4

D-glucose

inositol

L-arabinose

L-rhamnose

D-xylose

D-mannitol

D-fructose

raffinose

|+ |+ [

Sucrose

(+:

(4

+:

positive,

slightly positive,

) Various physiological properties

negative)

The growth of the strain is

Various physiological properties of the present strain

are as follows.

12



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

() Sodium chloride tolerance (yeast extract-malt extract agar, 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, thé0 préderit 2007

inventors determined that the present strain belongs, to the genus
(agn_lg%?cﬁ%ygés.%xfﬁxév%h %emrﬁ.é)r[a%ure ste k—l%ﬁ r?ct—%li%'\: extract

axonomical properties o strain)

agQ/P,rpqgggggglcg@q{aggfpsgc%g1@9)MA%Q@ 2007 -Spira type aerial

hyphae were extended from vegetative hyphae in this strain. Spore chains
(beoRsistirg 6f abetiti ko 20-efgylindrigalspoteswere formedkatrthetenda 1 t

of the matured aerial hyphae. The size of the spores was about 1.0 X 1.2
extordet4 diparthe surfabe of the $pored was=spiny, ahdspecificdrifans

such as sporangium, sclerotium and flagellum were not observed. (2)
(Cedttracharactenistiés Snivdrious medCEata@P ERaractkTistics B tre - 1)

stlr$_igvaefter incubation at 28C for two weeks on various media are shown

In Table S. The color tone is described by the color names and codes

(dWh&Sb&ﬁa_élﬂQWH i%@%@%ﬁ@”?@%ﬁ %JIESH%T&QMW wheels. fiable 5
Medium Growth Aerial hyphae Color of vegetative Soluble hyphae

(e pigraerto XY easttexdracs £ maltlextract agamnGoodrEhickikight melontyellew
None

(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
(j) Sodiumchloride tolerance (yeast extract-malt extract agar,
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 A-1544 strain)

(1) Morphological characteristics

13



(ISP-2) Silver gray (3fe) (3ea) Oatmeal agar Abundant Light melon yellow
Good Light gray - Silver gray None (ISP-3) (d - 3fe) (3ea) Inorganic salts -
starch agar Good Abundant Light melon yellow None (ISP-4) Silver gray
(3fe) (3ea) Glycerol - asparagine agar Good Abundant Light melon yellow
None (ISP-5) Ashes (5fe) (3ea) Peptone-yeast extract - iron agaMa86d! 2007

Non§ Liggtknelon gello.w

agar Good

blackish (ISP-6
e S R BRC S Y

L o 20 i ve

hy$368) (3}, Utilization.of variousscarban spyices VayiQus¢arhgn SeuLges 10
were added toPridham-Gottlieb agar and cultured at 28C for 2 weeks.

t o Degrawthiofdhe strainis 14s20dMARCHQ0Z  shiowea i Tablen. ablered
6 D-glucose + inositol - L-arabinose + L-rhamnose + D-xylose +

aeDbimanmitoh+ ®-frutteses+ zaffmbsehesugrose +w positiven £ nedatie) (4) to
Various physiological properties Various physiological properties of the

1 . Bré8ent Bfain tare s $01loWS. TRPREAJEST §RoVN tethperaiaife: fyeastr 9ans

eﬁtract-malt extract
suchas sp

oranglum, 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
Yeast extract - malt extract Thick Light mel I
east extract - malt extract agar Good | ic ight melon yellow None
(ISP-2) Silver gray (3fe) (3ea)
Oatmeal agar Abundant Light melon yellow
Good | Light gray - Silver gray None
(ISP-3) (d - 3fe) (3ea)
I ic salts - starch Abundant Light mel I
norganic salts - starch agar Good | undan ight melon yellow None
(ISP-4) Silver gray (3fe) (3ea)
Glycerol - asparagine agar Abundant Light melon yello
y paraginé ag Good - 9 yetow None
(ISP-5) Ashes (5fe) (3ea)
Peptone-yeast extract - iron agar Light melon yello '
p Y X ' g Good None 9 yellow [Pale blackish
(ISP-6) (3ea) brown
Tyrosine agar Abundant Light melon yello
yrosine &g Good - 9 yetow 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.

14
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agar, incubation for 2 weeks) 15C to 41C (b) Range of optimum growth

temperature (yeast extract-malt extract agar, incubation for 2 weeks) 20C

to 37C (c) Liquefaction of gelatin (glucose-peptone-gelatin medium)

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

Peptonization of milk (skim milk medium) positive (f) Hydrolystd &{at{rEh2007
Sh%gorgangsa{g? -starch agar) positive (g) Formation of melanoid pigment

peptone yeast extract-iron agar) positive, (tyrosine agar) negative (h)
taBiedygction of hydrogen sulfide (peptone-yeast extract-iron agar) positive
(1) Reduction of nitrate (broth containing 0.1% potassium njtrate) negative
1520 MARGH 2007 j)Sodipm chllndddmdne]rance (yeast extract-malt

EXt(I;&CéBg% gwgut atIOQ_TOI’ 4 W%GKE%%I’IR}(}@ qalt cgntert of 7% or less

\v, cl nmnfnvnnnr \Jl LL d!alr |nnh|mn||r\ acidwas detected rom the Ce”

Warét/th@iﬁ’esenrt strain. Flomh& abeve-méntignedmicrbial
@a@qﬁﬂ%% the present|inveptors deteynrined that the present strain

UUIUII% tothe genus-Streptomyces: (Tiu—; taxongmicat pouerties of
1545 tan) (1\ Morpholdgical characteristics Rectiflexihiiles type aerial

(+hyphas were extendgd fram vegetative hyphae in this strain. Spore
chains consisting of

(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 (skim milk medium) positive

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

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

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

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

nitrate) negative

15



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 Jim, 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 characteristics of the strain after incubation at 28C fof @A VW&dkg007

Frgv%n%gns rﬁ?dla ad(e gh wn |n Table 7 '];he Qcolor Lgne |§ esqcrlbedtbg ar
haColor hames an es'Which afe SRown in the parent eses of ~ 294ty

ind[BSNEr'S.Color V!h@@le‘»k ab'e ot 4620 MARGH 2001, Medium Geowth | ¢ 55

Aerial hyphae Color of vegetatlve Soluble hyphae pigment Yeast extract -
( 5 maltrexiact agabAbundant Light melon yellow Good Grayish yellowish
pink - Nude tan None (ISP-2) (5cb) (3ea - 4gc) Thin Oatmeal agar Pearl
pink-Moderate 'Grayishlyetloaisiiping Notwt €ISRQ) {Bch) (8ba) dwinl wall
Inorganic salts - starch agar Light Ivory Good Grayish yellowish pink None
of (18BE4PGERBT Peaj “ABdAdant Glycerol - asparagine agar Pearl pink Good

Graﬁ‘IShr&/eckogwgggmek Mgg 1%%55%@892}&15% 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 um, 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 characteristics 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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Peptone-yeast extract - iron agar Light melon yellow Moderate None None
(ISP-6) (3ea) Abundant Tyrosine agar Grayish yellowish pink Light melon
yellow None (ISP-7) Good (5cb) (3ea) (3) Utilization of various carbon

sources Various carbon sources were added toPridham-Gottlieb agar and

cultured at 28C for 2 weeks. The growth of the strain is showr? feg2007
Tabhle 8 n-glnr‘ncp + inasitol | -arabingse + | -rhamnose + n-yyln +
D-mannitol + D-fructosg + raffingse + sucrose +: [pogiivevegsli@¥ly Soluble
positivee9HBgative) (4) \FHBUs| phySE0Y%0ro erties)¢aaious | pigment
nhyucialacsical meaAnn vt ~nal AF I Nl Nt ot 17 9 MADRCLIL 2ONN7 ro-ac
[JI I_yOIUIUUIbQ.I |JI UIJCI UC Ol VUl U1CT IJI SCTTIT otraIrr L1 £ IV_II'\I\\./I |-\ VAV | 1T Ao
vdollaws(ayRange gk growth temperatd¥ st extr@it MENSKIPAct agar,
incubation for 2 weeks)|10®d 3[@alish Reliowjeh ofbptimuMudartanth None
temperatgpe(yeast extract-malt extract @ggr, incubatiopydsr Zayeeks) 20C
10 33T (C) LiqueTaction pf gelatin| (gIucosg;peptonergefatin medium
negatdatngh) ggaragulation of milk {skim milk mediunm) poSkariepink
g ) Qaag Moderate [ Grayish yellowish pink )P ® None
(ISP-3) (5¢h) (3ca)
) Thin ,
Inorganic salts - starch agar . S Light Ivory
Good | Grayish yellowish pink None
(ISP-4) (5¢h) (2ca)
Abundant
Glycerol - asparagine agar . un arl1 . Pearl pink
Good [ Grayish yellowish pink None
(ISP-5) (5¢b) (3ca)
Peptone-yeast extract - i Light mel Il
eptone-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¢h) (3ea)

(3)

Utilization of wvarious carbon sources

Various carbon sources were added to Pridham-Gottlieb agar

and cultured at 28°C for 2 weeks.

shown in Table 8.

Table 8
D—-glucose + inositol +
L-arabinose + L-rhamnose +
D-xylose + D-mannitol +
D-fructose + raffinose +
sucrose -
(+: positive, *: slightly positive,
(4) Various physiological properties

negative)

The growth of the strain is

Various physiological properties of the present strain

17



(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) positive (i) Reduction of nitrate (broth containing 0.1% pdta¥sikH 2007
ar Qitgaée)f%elglagi‘)vlg () Sodium chloride tolerance (yeast extract-malt extract

agar, incubation for 2 weeks) grown at a salt content of 7% or less (5)

(a Fhempsaxenomy bLcdjamipepimelic acid yas detected from the cell wall , .«

of the present strain. From the above-mentioned microbial characteristics,

agthe, presentinventorsdletermiaed hat theppresent strain belongs to the
genus Streptomyces. (The taxonomical properties of AB-1896 strain) 18

(b20RMARE K 2007 t () Wiophotodical chiagactéristics (e AB- £896 siedinmalt
showed good or moderate growth on the culture media used to identify

eX{H{e§tFaiA S 2BCLIBF 728 114C Hafe NG hyBR& vas oBServeddPdding the

ultures and one spore_was observed on each vegetative J?wae. The.
e & e Tty S e LI ot b Shous 8 b "6 G
ne88d {he surface of the spores was warty. Specific organs such as
sporangium, sclerotium and flagellum were not observed. (2) Cultural

(deharagtarisiies 6n vafions Mmedidakim 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) positive
(1) Reduction of nitrate (broth containing 0.1% potassium
nitrate) negative
(j) Sodiumchloride tolerance (yeast extract-malt extract agar,
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)

18



Cultural characteristics of the strain after incubation at 28C for two weeks

on various media are shown in Table 9. The 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 Color of vegetative

Soluble hyphae pigment Yeast extract - malt extract agar Godf Bisgh&l 2007
(ﬂlo 8r%ﬁgiz Berg ré 1iLg3Cetc p.atmfalsagar Moderate Light melon

yellow None ((%(ﬁ’- ) Cork'tan { |e3)?§e§) Inorganic salts - starch agar

Goog Light mejan yellow:Noae (SB-4Bermsr (Rid3saLGlycarol: on the

asparagine agar Moderate Pearl pink None (ISP-5) Light olive drab (1 i)

cuf3ca) Peptane-yeashextsactxiren agar Goag:Lightmelon yelopsNonec o 14
(ISP-6) Berner (31i) (3ea) Tyrosine agar Moderate Pearl pink None

dagsP-7) eightdlivegray s e2gel (Sea)i(@Y Utiliz atiohtof nvasicuscarbors pore
sources 19 20 MARCH 2007 Various carbon sources were added
waﬁ)pﬁaﬁﬁmgé&m@g&ayegetat1ve hyphae. The spore had a sphere

formand the size thereof was about 0.8 to 0.9 um, 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.
The color tone is described by the color names and codes which

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

Table 9
Medium Gouy | COrofvesgatie) - Solite

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

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

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

Glycerol - asparagine agar Moderate Pearl pink None
(ISP-5) Light olive drab (11i) (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
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and cultured at 28C for 2 weeks. The growth of the strain is shown in
Table 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) Range of gretHARCH 2007
temperature (yeast extract-malt extract agar, incubation for 2 weeks).20C
o 4100 ) NS B AL C St B TbiTe (A S AL i 2327
an§XlIgSt-agarsinqubation for,2 weeks) 25C {9, 3 7C(0) kiquetagion.af .5 , 5
gelatin (glucose-peptone-gelatin medium) negative (d) Coagulation of
shovitk (skinrenilkenadium) positive (e) Peptonization of milk (skim milk
medium) positive (f) Hydrolysis of starch (inorganic salts-starch agar)
Tapositivé (g) Formation of melanoid pigment (peptone-yeast extract-iron

hyrosine-agan-negative—h) Production of hydrogen
shifide4peponeiyeast 20[20 MAREH 2807 extract-irgn agar) negative
L-arabinose + L-rhamnose -
D-xylose + D-mannitol -
D-fructose + raffinose +
sSucrose +
(+: 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) 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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(i) Reduction of nitrate (broth containing 0. 1% potassium nitrate) positive

() Sodium chloride tolerance (yeast extract-malt extract agar, incubation

for 2 weeks) not grown at a salt content of 4% (5) Chemotaxonomy
Meso-type diaminopimelic acid was detected from the cell wall of the
AB-1896 strain. As major structural sugars of whole mycelia, #{I185aR{rid 2007

mannose were detected. The type of acyl in peptide glycan of the cell wall
extract—1ron, agar rr,ega ave .
was a glycolyl tyge. ycolic “"acid was not detected. As major

menaquinong COMRPERENEs; + MK:Q %%M%%wgzn%l@. (ﬁ%‘%@@gs sium
MK-10 (H6) were detected. (6) Analysis of the 16S rRNA gene A culture

nibroth ©f theAB-1896strain was collected and then subjected to DNA
extraction using Fast DNA kit (manufactured by Q-BIO gene) . PCR was
carried) ouedrt anedetion tdaditidre 10f 196€/Q0esetionds,; ;500/20setargsract
and 72C/one minute in 30 cycles in total. As the primers,

299E(5 - TERTTERTEETGEITEAD-3) (RBHUERY R0 T1fafd b86RONtent
° f(5'-(,/GTATTACCGCGGCTGCTG-3') (sequence No. 12) were used. The
P%ﬁ product was refined using a MinElute PCR Purification Kit

( s§manufactured by QIAGEN) to provide a sequencing sample. The
sequencingwas carried out using anABI PRISM 310 Genetic Analyzer

(manufactuwredddy Applied Biosystems)andvwa Bigldye ckerminator kihe cell
according to their standard protocols. As the 21 20 MARCH 2007
wa phirnérs heFdnd 836Rs Wwere DsedAThusobtaihed aboue30ounieotifevhole

seqguenece on the 5'
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 menaquinone components,
MK-9 (Hy), MK-9(Hg), MK-10(H;) and MK-10(Hg) 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
Analyzer (manufactured by Applied Biosystems) and a BigDye

Terminator kit according to their standard protocols. As the
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terminal side of the 16s rRNA gene of the present strain is described in

the sequence no. 13. The DNA sequences of known strains were obtained

from Japan DNA Data Bank (http://www.ddbj.nig.ac.jp/) to examine the

homology of 400 to 500 bases on the 5' terminal side of the 16s

rRNAgenes. Asa result, this 16s rRNA gene had 98 o homologh? MitR¢HE 2007

16s rRNA(S9 ene flgl'%gmonospora Sp. DSM44396 (GenBank, accession
PrROCATS6 3373,@800 om(")vl%a)e/ with & gene of Micromonospora

PUrRYTEOChIOMAgENEeS(GENBankAGLesSSIONNee X926111he83 0on the 57

homology with a gene of M. Chalcea IFO12135 (GenBank, accession no.
teD85489) whith isf@ type stmin phganys Mictkamonesperaant95%rain is
homology with a gene of Verrucosispora gifhornensis (GenBank,
de geeassioh no. Y15523)avisicle & atypel Strain of genus Verrucosispora.
Although the AB-1896 strain had almost the same characteristics as the

gents MittorGRYSHLTE SiCdofresontiet imetfethy o the s om Japan

icromonospora,in the point that. arabinose was not detected but
e Ve R Bctot 4 e A St Slbar of the il ™ €1

hoREEla- Also4theABs1896 strain. did not eerrespand-perfectlydodhecs the
genus Verrucosispora in the point that the spores peculiar in

16 Yetrugogispeta. gifheraensisiwere ot ohsesverhondbe dnegivpsgsestology
identify the strain. The present inventors of the present invention decided

witHatthe ABs1898/straindscdctinemyuetes diedorryivig -t 22420 RAARGH Bank,
2007 the family Micromonosporaceae in consideration of the above

ACEERPORIcA Properties CAdCordmgy o RE prEsBht fivehtion IfiEirthe

Migggﬁggospora purpureochromogenes (GenBank accession No.
X92611), 95% homologywith agene 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 the major
structural sugar of thewholemycelia. Also, theAB-1896 strain
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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(A) , the macrolide compound 11107B which is starting material

(substrate) is incubated in the presence of the above strains or products
prepared by its cultured mycelia and further in the presence of oxygen.

This treatment may be carried out by adding the substrate in the culture
broth when culturing the above strains in an aerobic condition?8rVeshE 2007

case m b?,r. b\é adding the substrate in a suspension solutiog of the
the fam icromonosporaceae 1in . on81#érat on of the above
culture %yceﬁa of the above strains as it is or of a proﬁuct prepared aby

t aRemogepizing.these cells with flowing gas containing oxygen, for
example, air. The substrate may be added to the culture broth before

cultadnrg os Wwhen:a fixed tine passesafter the startotewtuinghdherocess

above mycelia may be produced by inoculating any one of the above
(Astrairissinte anneéditien contzining d huftigatvandcbultaripigeagrobicallgtehe a1

culturing of the strain for producing{?mycelia preparations or the culturing

(SBPiHerstrdin whidh Si&etHEd ot ih tRelsittation widre'the Sitstats f&ains

orad%%%&"caefsbr%%’ggg”gédS‘CC?E%“%&%%J?%EE‘OH °£§f%‘é“%% epetalier in
ICroorganisms n&ament\élly. owever, in gengra,t e culturing is

tnRreferably carrigd out in.an aerghic andition. by, fprexample, flask cut by

shaking culture and tank culture according to liquid culture. As the
admetiumhused fes €ultkng namy mediamunay hectsed 2820 MAREH g the

2007 insofar as it contains a nutrient which microorganisms be longing to
abtheegenus Muttierel) the gehus Streptomyecasor thefapdily case may be,

Micromonosporaceae can utilize, and various synthetic media,

DY SétnitdihthRtCHREIE 2@ ndhital hieda Thay b bitized t the cultured

mycelia of the above strains as it is or of a product prepared
by homogenizing these cellswith flowing gas containing oxygen,
for example, air.

The substrate may be added to the culture broth before
culturingor whena fixedtimepassesafter 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
added may be performed according toamethod of culturinggeneral
microorganisms fundamentally. However, in general, the
culturing is preferably carried out in an aerobic condition
by, forexample, flask shakingcultureandtank cultureaccording
to liquid culture.

As the medium used for culturing, any medium may be used
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As the medium composition, various carbon sources such as glucose,
galactose, sucrose, maltose, fructose, glycerin, dextrin, starch, molasses
and soybean oil maybe used either independently or in combinations. As

the nitrogen source, there can be used a single or a combination of

organic nitrogen sources such as pharma media, peptone, meStMR&dL 2007

. _Soybean meal fisjg meal, gluten .me%l cas%in,.dr]\g (yeast amino gcig .
inso rafl q@f ainsanutrient whichmic oag?nlsms e nglng
yeast extract, -case and urea, and Inorganic nitrogen sources such as

t o Sodiumniirate apd ; apmonium sulfgte, Additionally, for example.fbefe i 1y

can bé added and used salts such ass odium chloride, potassium
Mi eblerideo saleitn caghenate; tnagnesjusrsulfaie i sadiupy, phosphatemedia,
potassium phosphate copper sulfate, iron sulfate, manganese chloride or
sepdbaly chlbride chewyimetal Salts tvitamtinssiich as vithmim Blordsiotid;zed .
and inclusion agents such as cyclodextrins, if necessary. Further, when

AS foRfitig s ek aBIe ditihy Culthre! VARSI Betoamitg agetits Canlhe 0 €/

ropriately added in the medium as necessary. When the defoamin
o B e o T 0 s S5t oA o Camtabh Ter ol adsSreshy "

st affeetingdhe praductign. of ap ohiscivies swhestance. The culiyrg condiion: 1
can be appropriately selected within 24 20 MARCH 2007 the range at

or whichcthepiesakiialstrain grows well and can produce the
above-mentioned substance. For example, the pH of a medium is about 5
to 9hantpreferablyrrarbyneatal ingarrerak Theeteraperatursioffle or a

fermentation is usually kept at 20C to 40C and preferably 24C to 30C.
copﬁﬁéqéﬁﬁ&ﬂaﬂgrpﬁmg gﬂ&ﬁ%en sources such as pharma media,

peptone, meat extract, soybean meal, fish meal, gluten meal,
casein, dry yeast, amino acid, yeast extract, NZ-case and urea,
and inorganic nitrogen sources such as sodium nitrate and
ammonium sulfate. Additionally, for example, there can be
addedandusedsalts suchassodiumchloride, 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
defoamingagent isadded, it isrequiredtoset at aconcentration
for not adversely affecting the production of an objective
substance.

The culture condition can be appropriately selectedwithin

24



to 8 days, and usually about 2 to 5 days. The above-mentioned

fermentation conditions can be suitably changed in accordance with the

kind and property of microorganism used, external conditions and the

like, and it is needless to say that an optimum condition can be selected.
Also, the culture mycelia preparation is prepared by suspendiig Miy&&lf 2007

separated by .cen ri% ation or filtration or homogenized jn a proper
e B g e e O o duce

tnihesyseension ;0f1be myselhia include the aboygymentioned medivm @l i um

buffer solutions such as tris-acetic acid, tris-hydrochloric acid, sodium

i ssuecinate, sodiym sifrate - sediumi ghosphale ard Hoiassiumghosphate The
either singly or in combinations. The pH of the buffer solution is 5.0 to 9.0

t empd preferably® Detomz 5L Ehe dd 107 B substandecas: the sSubStrate maYChend
added in a culture broth or a suspension solution of mycelia either as a

PrB&EFREBPAT i34 1 d<°a 3681 Gtion BRS oA WhLK IS ARTEIé Osblen Rstut 1
example, ethapol, methanol, acet or dimethylsulfoxide. The amount of
" heL L1078 SUbGtnet SIG € pekerabl 5015 500 /B L ofhe =

the stance is prefera mg per

£ e CHIrerotin. dhe case ot the culiure brothy, Afterihe addiion of the- Zon ce
20 MARCH 2007 substrate, procedures such as flask shaking or tank

wicultweeateiconductebabe ta 40cfonabeutck-tpah days te a4y aseaetion 1
in an aerobic condition, whereby the 11107B substance as the substrate
copdn beonvertettintd the 1 BIGY Dtsubstance.Next, drethe Predess (Bt imum

the target 11107D substance is recovered from the incubated solution

COBBtaired inthB dipvestected.

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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process (A). Suitable methods are selected from various known

purification methods which are 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 b}fl

an organic solvent such as methanol, ethanol, butanol, acetor?€ Me§f-H 2007

suPgaK eb,“&ﬂr%‘c%t%efecé"oerEC}EmaOr.%Olues%e; varipus Kinds of. v culture
ion-exchange chiromatography: gef filtration chromatography Usinig

arSRNadex. LE-20:thetreatmenigl adsarption.and desarption by absorpiiqn,

chromatography using a hydrophobic adsorbing resin such as Diaion
inHRr20¢ activie-cahoniarisiica gele o thin tayer: chiomatograpiyn o as the
high-performance liquid chromatography using a reverse phase column
subAd setoh Yy Becusehindependeanthyo ok Irecdmbihationsbp ised e -

repeatedly whereby the 11107D_substance can be separated and .
purfigd FEXAMAIES PRE presentinverttith MF[i@EXHaEﬁe@iﬁHﬁﬁé Hetail 15

e DU R o] ExAMPlos, which sfe.nof inferded fo it e scope ofthe ..

& ol ples, al
present invention. [nthe following Examples, all
pr8egignations ofdbndicate weighl perceptags LWk %), £nlgss, Athedsen own
noted. Referential Example 1 Production of 11107B substance as starting
punaterial Qe loopful of therslanh culiureKsR-P1medisisr) afo Streptammyces
sp. Mer-11107 strain (FERMBP-7812) was inoculated into a 500 mL
miErienmeyet flaskeontaining 56 mhbfisted medivmb{2109% of ghecoseg late
0% of so%beanmeaI(ESUSAN-MEATmanuf_actured _
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 chromatography
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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by Ajinomoto Co. Ltd.), 0.5% of yeast extract (manufactured by Oriental
Yeast Co., Ltd.), 0.250 of sodium chloride, 0.320 of calcium carbonate,

pH 6.8 before sterilized), and it was cultured at 28C 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 se®4 Y2007

q02nd it was cultured,at 28 for.one day fo give the second Zggd JGulture ,

BrothThe Sacond sead Cuftdre broth %&60 L) Tius obtained was

ot ocylated e a200 L tank containing 100 L of aproductionmedium(5.0%
of soluble starch,0.8o0o0fPharmamedia, 0 . 8% of gluten meal, 0 . 5% of

ReYyeasirexiract and e 19 0f cateiumc catonate, pH 6:8befors steritized)s
and it was cultured for five days with the following conditions, to give a

st enlturedbrotht eCukure temperature: 28C Agitation: 90 rpm Aeration: 1.0
vvm Internal pressure: 20 kPa A part of the culture broth (10 L) thus

obt&lR&d WP 27 20°MAREH 2007 tetradted with 't L of 1SbtitEhbl, Hnd
then_the resultin tanol rwas ev 0 ss, to give 100

S B ae Talion THCraie Bt T an i apad op Settaled

in§§p£‘%1ﬁ3< 20 @500 ak.; manufactyred by Rharmagia G@. Lid) apdi un
eluted with tetrahydrofuran-methanol (1:1) as a solvent. An eluted

( 2fraetion dnom: 540 L. 6660 $vly wasrcaseentEded IndynES S atougive tured
residue (660 mg) . The resulting residue was dissolved in a mixture of

by ethyl acetate afnd méthdnol (1,98 vpand ssubjectad e silicanger ebhupirvred

chro_matograghy (WAKO GEL C-200, _ .
by Oriental Yeast Co., Ltd.), 0.25% of sodium chloride, 0.32%

o\

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% of solublestarch, 0.8% of Pharmamedia,
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
fivedayswiththe followingconditions, togiveaculture broth.
Culture temperature: 28°C

Agitation: 90 rpm

Aeration: 1.0 wvvm

Internal pressure: 20 kPa

A part of the culture broth (10 L) thus obtained was
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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 followir§ MARCH 2007

o Piepaative HELG conditon (9. and the, fraclions sluted at e etenton, .

minutes were collecte fter removing ace

1a9®p%i¥eeyﬁg%wgrs@ QQ;,HE&%y@Qemfoe&oH@%%de active
preparative LC condition (B) to give 11107B (Retention time: 37

frainutes,. 6 mg). Prepasative HRL G conditionsws Loalppini YIMEPAGKh adex
ODS-AM SH-343-5AM, (p20 mm x 250 mm (manufactured by YMC Co.)

LHTemperablirerroom terhpetatured Fip\w ratend 0 al fmin L2820 MARGH uted
2007 Detection: 240 nm Eluent: acetonitrile/0.15% aqueous potassium

1 HihydFogenprosPhEAMBHS 511280 8:2 A2 D o 50 MR D timedt™ = Tuted
T ESRS LG R COln IMERACE OB A
t o}}%’@@%@t%&ei oM terpreraturerElowdater 10 gl/ming Detection; 2401 veq
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 condition (A), and the
fractions eluted at the retention time of 34 minutes were
collected. After removing acetonitrile, the respective
fractions were desalted by HPLC under the following preparative
HPLC condition (B) togive 11107B (Retention time: 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

Flow rate: 10 mL/min.
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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 Oriental Yeast Co., Ltd.), 0.2% of N2 CH 2007
(magg@aecu ed Qy I-Mlak%%hefﬁeld Chemical Co.), 0.2% of sodium

chloride, 0.19% 'of caicium Carbonate and 1.6% of agar (manufactured by

Wakg Pure Chemical Indystries,d-tds) 9 of the. siainisolated from the soil

was inoculated into a 65 mL test tube containing 7 mL of a seed medium

diR:0%oksalublestareb, d0Y%3obglucese, 8.5% of polypeptoneo 50 min.,
(manufactured by Nihon Pharmaceutical Co., Ltd. ), 0.5% of yeast

lipgtactqnrhiufadtured by Oriental Yeast Co., Ltd.) and 0.1% of calcium
carbonate), and it was cultured at 28C for three days in a rotary shaker

ProgapARC D07 Sy give h8sed culture broth. Further, 0.5 mL of the

seecci cglture.brgth was inoculated into a365 mL test tu conte;l(ini%Sg 7 mL
of a prodliction medium (200 of Sbiible Starch T 00%f gIlidbse, 0750 BF'

(mRAYPERIORE fMmapufagtured by Nihon Pharmaceutical Co.,Ltd. ), 0.5% of
yeast extract (manufactured by Oriental Yeast Co., Ltd.), and 0.10 of

calciumcarbanate):, andit waseuwttsed ak28C for three days in a rotary
shaker. Next, a 25 mg/mL solution of the substrate 11107B substance in

ethahiohwasapreparet], lahdno. 2 -mL of the solution was added to the
culture. After addition, it was shaken at 28C for 48 hours to carry out

conV&lsforFreaitfior 20 nm

Eluent: methanol/water (2:8 to 10:0, v/v, 0 to 40 min.,
linear gradient)
Example 1 1Isolation 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 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 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),

and it was cultured at 28°C for three days in a rotary shaker
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After the reaction, the reaction mixture was analyzed by HPLC under the
following analytic HPLC condition (a) , togiveAB-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
(p4.6 mm x 250 mm (manufactured by SHISEIDO CO.,) Temperdké:H 2007
4OCV5|021N rSate:dl g}H@ir}.e De}egg'on: 240 nm Eluent: acetonitrile/0.15%
pgtlassium cﬁﬁydrogenblhosp ate %p'H 3.5)(3:7t0o55,v/v,0to0 18
mingtes, jinear @radient), acetanitile/D.L3% pRIASSIUM L was inoculated
dihydrogenphosphate (pH 3. 5) (5:5 to 85:15, v/v, 18 to 22 minutes,
intikear grmdient)s30-20 MAREIH 2007 iRetentian tme;s IASTE-sukstaneel i um
9.9 min., 11107B substance 19.4 min. Example 2 Isolation of A-1544
(Z2sft&irrdnd A-1645 sttaiy Onelodud bf tHei slape euftuies(ywastmalbagagne
of the strain isolated from the soil was inoculated into a 250 mL

(MERRAAeYRF RaskeHntafig 20 it 6rd $66d medum™2:4% Bf Solthlgeast

tarch, 0.1% of glucose, 0.5% of soyhe eal (ESUSAN- T o
a5y A eatBto F 4 0 dbh BFBEeR Sifadt (iaurabinda
o £ DY Difep),0-5%6 BLyeast f%”é‘ﬁ& (manyfacturgd by Difco), 0.8% of - three

triptone-peptone (manufactured by Difco), and 0.40 of calcium
dagarbonate)rand rtywas cuured ae28C far hieendays. insa rotaryshalkertae

to

substrate 11107B substance in ethanol was prepared, and 0.2
mL of the solution was added to the culture. After addition,
it was shakenat 28°C for 48 hours to carry out conversionreaction.
After the reaction, the reaction mixture was analyzed by HPLC
under the following analytic 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,

linear gradient)
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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 meal (ESUSAN-MEAT manufactured by Ajinomoto Co., Ltd.),

0.50 of yeast extract (manufactured by Oriental Yeast Co., Ltd§ Mg\ B&G153007

sodium chloride, 0.320 of calcium carbonate, 0.00050_of copp te,

0.0 %%tf %ﬁjzilnggaln%%é 0}1 or%lza O.Sdblgﬁ)%t’/gl r(1)?ezir?c' gul?a]tg,'ﬁH g{j Ez%ore
suBterilization) gand jt was cultured at 28C for four days in a rotary shaker.

Each 2 mL of the resulting culture was dispensed into 15 mL test tubes.
ExAext,ea 20 mghnh sohutionfofahe substsatealill OyBisubstance indienethyl

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

addition, iowas shakén-arc28CHoi 23-HOUKS 0 Carrys B12OLMAREH) 2007t he

out conversion. After the reaction, the reaction mixture was analyzed b

stEPLE dRidertheYolidvifg dralytic HP e TohdRtion! 8H%6 gl 1844°0 mb
train (FER P-8446 dA-1545 in (FERM BP-8447) b hich t
Eri%%m erl%?agi c3§¥51nhqﬁtggagh(£¥qa.seeg J%Q?HHEXI?% of

substance was forme e reaction mixture. Analytic

sogenditon (R), Calumn: CARGELL RAK C18,56420 £p4. 6 pumx 2r@mm
(manufactured by SHISEIDO CO.,) Temperature: 40C Flow rate: 1
(Epdmin-MPEesHon: 2Z40nmdlugni acetonittite ater(b0:50, Wy soaratice £
Retention time: 11107B substance 7.2 min., 11107D
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
meal (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, 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.

After the addition, it was shaken at 28°C for 23 hours to carry
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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 b

Oriental Yeast Co., Ltd.), 0.2% of NZ-case (manufacured by H{ CH 2007
oufheficld Chemical Cp). 0-20 of soiym chlorige, 0.J.0f celom. - ...

car ona?e, and 1.69 otf agar ?manu?acjfured by Waks Pure Chemica
ang@%&@%}tﬁémf eifepiopyces sy AR 1404 sirain (RERM BP=8331): 5 on

isolated from the soil was inoculated into a 500 mL Erlenmeyer flask
(beantaiiing 10091k efra seed (mediume(23 4010 phseluble staschy £:0% of ERM

glucose, 0.500f polypeptone (manufactured by Nihon Pharmaceutical
BP €94 46D 20/ MARGH 26071 L{d]), 6 ub%tefyeastexfract@ranufaetured by ion

Oriental Yeast Co., Ltd. ) and 0. 1% of calcium carbonate) , and it was
MIGitdred at 28C for three days on a rotary shaker to give a seed culture
goth..FurI;[tﬁrcz mL of hle seegbé:ulture broth was inoculated into each of

b
Ang 4 rFenmeyer(fI%)tgl S a\%ﬂg apacity of 500 mL and containing 100

mL of 3 preduction Mediim (2 Q"ét;‘ifzs%‘?!% FHCH 5100 OLAMESE £ yred
0.50 of polypeptone (manufactured by Nihon Pharmaceutical Co., Ltd.),

by 05% ©f yeastzxiract (manufactured by Oriental Yeast Co. , Ltd. ) and O.
1% of calcium carbonate) , and it was cultured at 28C for two days on a
rotaferghaker. i 20 mMdital solution of the substrate 11107B substance in
ethanol was prepared, and each 0. 44 mL of the solution was added to
the FeSting&qituré (166 TLI500 mL Erlenmeyer flask, 150

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 soil was inoculatedintoa 500mL Erlenmeyer flask containing
100 mL of a seed medium (2.0% of soluble starch, 1.0% of glucose,

0.5% of polypeptone (manufactured by Nihon Pharmaceutical Co.,
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flasks). After the addition, it was shaken at 28C 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 methandf &{B&tH 2007

olutio TJ1|s ethanol ext act solution was evapar ted t remoye

Lt?nesil‘lar[?ol5 congl;%e% gth the &al FU;L supe%natan?aﬁ%:j% tr8acf'etfwat% %e‘?_St
co0f ethyd acetate. Thesresulting ethyl acetate sojution was evaporated t,r e

glve 2090 mg of a crude active fraction. The crude active fraction was
at disselveshintd rleof aymidHre efotetrahydrafiran-metharok(bde M/ \and:re

6 mL of a 50% aqueous 33 20 MARCH 2007 solution of acetonitrile,
brstbjectédto-OBS colovreréhidmatsgrdphy (manefacirédbysyMO Oolated

ODS-AM 120-S50(p3.6 cmX 43 cm) andeluted with a 40 o aqueous
InEGIUEBAOf AEetonitrife L ATENESd fractiditrEm33Ent. o 4o mdwas 200
.con entr ted ta dry s under reduced ressure t ive 6

alEurJtﬁer B thiny E‘ Sha $5IS§O|C\%(JZ! in é gtOSObele

res he residue wa m 0 Yo aqueous
stmeéﬁae}nﬁzl.%@!uaen subjected to, @D%E%lamsg) QAYARAY £ act ured by

(manufactured by YMC Co., ODS-AM 120-550 (p3.6 cm X40 cm) and
Niabﬁewwﬂhnaaﬁ@%tawpwcsojutmmf methansl. M elated: fraction dfrom

1344 mL to 1824 mL was concentrated to dryness under reduced

(mpressacd to-giveo@52mg of 41107 Bssubstancet cExampie 4. Cénvérsion dium

A-1545 strain in a flask scale One loopful of the slant culture (yeast-malt
Capgar) DF A-1545stail I FERMIBIP 84471 waCidotulated #ig a 250mIetary
Ienmeyer flask containing 25 mL of a seed medium (2 . 0 O of soluble
arch

A 20 mg/mL solution of the substrate 11107B substance in

sha

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 solutionwasevaporatedtoremovemethanol,
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

tetrahydrofuran-methanol (1:1, v/v) and 6 mL of a 50% aqueous
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2.0% of glucose, 2.0% of soybean meal (ESUSAN-MEAT manufactured

by Ajinomoto Co., Ltd.), 0.50 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 28C for two days in a rotar

shaker to give a seed culture broth. Each 0. 75 mL of the brothOA48RCH 2007

sofispensed fnig 2L, serum, tubes (manufaciured by Sumiipmo Bakelite
o.,Jﬁa.), and an equal'amountof a A0% aqueous solution ot glycerol

cn /AR Adoed., After SHHNG. JLWAS froz26n 91,7 QG, o giyeaa figzen seed, Tﬁ%e 6

frozen séed was melted, 0 .25 mL thereof was inoculated into a 250 m

cmirienmeyentiask containing 3% ni-Lfa-seeddnedium 3429 MARCH rile.
2007 (2. 0% of soluble starch, 2. 0% of glucose, 2. 0% of soybean meal

An(ESUSAN-MEAT Ioandfacturedby mjinomato € onLta 3,6, Suofyeast rexteattt o
(manufactured by Oriental Yeast Co., Ltd.), 0.250 of sodium chloride and
Argre95 ofeafium Catb6HalY, PR P 0éfore  Seriti28dy dand itias € s+due -

cultured at.28C for two days on a rotary shaker._to give a seed culture
Fu !ré r %ﬁgrﬁe51g’ugcmgﬁar§1bss??(¥f§l:LL 19 Y= 8 aéibf)o %cgb ous

6] ﬁ Fu he see rot mL) was Inoculated Into

nefaEHeNmeyerflagk containing 490l oha preductionmedim -9y

of soluble starch, 2.000f glucose, 2.000f soybean meal

(mEESYSAN:MEATanutactyred daysAjinpomote €94 lgd.) 6080 af ygash) and
extract (manufactured by Oriental Yeast Co., Ltd.), 0.25% of sodium

e lghledide lamd 0.326 of caleivms carbomaiepHp 7. 4vsefore sterilizad), @hdtied
was cultured at 28C for three dagys on a rotary shaker. Each of the

£ttty Ealfthelotdthd'fa 0oPm 7500 L "ErfermByerfidskt 16 flaaidy wagss
unélé?Je%tengQeCc?”trﬁé‘%%%gr”e 3t 3099 ypmyfos 10 minktes, PLAleEl s tance..
microorganism S, an
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

a 250 mL Erlenmeyer flask containing 25 mL of a seed medium
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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 28C for 24 hours

to conduct conversion reaction. After the completion of the reZetMARKE 2007

reaction solutions were colle te%o/an separated in E?gs pernatant and
et By Kert bt o 5000 10 or 30 e o ) Loae Htas

(E §@%%F1@§WET‘M%%%@5%C€%@ with g A %’%ﬁﬂ%'t%cé@t?-LT&?. 'W‘ée.' IBWAS e 2 st
extracted with 500 mL of methanol and then filtered to obtain 35 20

ex MAREH (200 maethandiextaet. sieametihanal extract was.evapmorated of
to remove methanol and extracted with 1 L of ethyl acetate. Each of the

sogthyhackiate 1alerswad washeatwith Wwaten driatcand tdehydtatedtoverfore
anhydrous sodium sulfate, and the combined layers were evaporated to

stgieloFEml of B¢ rie' fractioht ThE dctidé FractionwaostBjetted i siieary

| column.chromatography, (Kiesgl 60, 50 nd eluted with 120
o e o STy aekie an o Chixarie {GULE0: ] L0 RaiE T3
br BYOf @ feagtion gentaining the, 111070 substance. Fhe:resulting, active - sx

fraction was subjected to preparative high performance liquid
coahpmatagrapbw{HP € bunderdbe dollowdng: prepacstive $RLG conditionreh,
(C) , and the resulting eluate was analyzed by HPLC under the following
2 . Qrahftic HRICG eonditionq€)s Thieesoivent WS FérhdVed frdinthe fraetiomred
containing the 11107D substance thus obtained, to give 80 mg of the

by 141 676%ibsthtce, Préparatile RPIGE céritior ) ColbmteABet pr ed
byP@%&g%§é¥3%%%é%s%gv?xf§§}PF]gpgg@hcgnggdium 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 (pH6.0). 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 conduct conversion reaction.
After the completion of the reaction, the reaction solutions
werecollectedandseparatedintothe supernatant andthemycelia
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 methanol and then filtered to obtain
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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 PAK C18 SG120 (p4. 6 mmX 250 mm (manufactured

by SHISEIDO Co.) Temperature: 40C Flow rate: 1 mL/min. 36 20

MARCH 2007 Detection: 240 nm Eluent: acetonitrile/water (35GBLAAGH 2007
isgg{%tirclzo f{etention ime: %%%O%Ié) s#brsl,talncee 7.8 mia. Example

5
¢ Tonversion Eiﬁ\r-fg 4 straif in & flask scale”Eachiof cliturés ot /glrlqstdf%d ko

resiidin (EERMBR-8446){100mLA00 oL Erepmeyer flask.lQfasks) pacn

obtained by a similar method as described in Example 4 was subjected to
of centifagation atSO004phMuierdd minutes 4o colledtdnicraerganism tellsand

and the cells were suspended into 100 mL of a 50 mM phosphate buffer
debpldtion ¢oH BB, Nexty d100smgimL solution iof tise sabstratbel LTO%B ined

dimethyl sulfoxide was prepared, and each 1 mL of the solution was

Laygasdy aferHeRabrionsitwas stakeh’dt 28€ forsAAeurs 8 rirPa - The

o< SAVELSIRN reaclion. Affer the completion of e reagtion, the reaction,
solutions were CO|F€CP€ and separated Into ?ne superné]tar}ft andattheg phYy
(x Tyeehiaghy ceptrifggation at 2000, rpayfoy 20, minuesy L he supernatante or

was extracted with 1 L of ethyl acetate. The mycelia was extracted with

et h00 nalc ot acetonedand thenfiltereddo give 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: CAPCELL PAK C18 UG120 @30 mm X 250 mm (manufactured
by SHISEIDO Co.)

Flow rate: 20 mL/min.

Detection: 240 nm

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

Column: CAPCELLPAKC18 SG120 @4.6 mmX 250 mm (manufactured
by SHISEIDO Co.)

Temperature: 40°C

Flow rate: 1 mL/min.
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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 was washed with water, dried

and dehydrated over anhydrous sodium sulfate, and the combined layers
were evaporated to give 945 mg of a crude fraction. The crud@¥Mént 2007
was sybjected to silj el column chromatography (Kiesel gel 60, 50 g) ,
eluteg%vévff% 100 'm% %ﬁ?a%rﬁﬁxture of ethyl acetate and n-hexane (50:50; 37

20 MARCH 200Z.v/v), 5 200 Ml gt @Xtiﬁ% ofsthyl,acstate;and pehexane

(75:25; vlv) and a mixture (600 mL) of ethyl acetate and n-hexane (90:10;
v/IV)Rde givei 463 aignef:a fractiormcentaring the Y110 A substance. The
resulting fraction was subjected to preparative high performance liquid
Ex ghiohsatbgrapmyHRLC ukderrthé ptéparatiee THRLhCacohbitigh (©)ale
described in Example 4 and the resulting eluate was analyzed by HPL

C
(R e Hn S HE 1P Conetti fe e SErseeRih Exabiglé . (PG 1L/ 500

solvent was removed from the . fractian containing, 11107D substance thus
L RS 8 e G4 g o (e TTIOT SHAAR e Examirt b 1e0iation o
asOhEs1829 stain and E-1530 strains Qnglpopful of the slant culture(potatoa «
dextrose agar) of the strain isolated from the soil was inoculated into a
30260 rmb Edenmeyeriftaskecontainggl 2@ ol of a seeddaedivm (2:0%s pf and
potato starch, 1.0% of glucose, 2.0% of a soybean meal (ESUSAN-MEAT
themamdfastedehy Wiimentbtd Cot ¢td)00nee bfapofastimhosphate buffer
dihydrogenphosphate and 0.05% of magnesium sulfate heptahydrate

SO 4RE tNasRAIfTBY at 25C for thretldag<Bh SOrdtiry Ehaker fEgRPg trate

ll?%%%cggurf%g£'§%”g§{fggide 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 mycelia was
extracted with 500 mL of acetone, and then filtered to give
an acetone extract. The acetone extract solution was
evaporated toremove acetone, and then the residue was extracted
with 1 L of ethyl acetate. Each of the ethyl acetate layers
was washedwithwater, 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

with 100 mL of a mixture of ethyl acetate and n-hexane (50:50;
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mL of the seed culture broth was inoculated into 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
Ajinomoto Co., Ltd.), 0.1% of potassium dihydrogenphosphate and 0.05%

of magnesium sulfate heptahydrate) , and it was cultured at 28EN@6F 2007

days a rotary shaker. 2 mL of hﬁr sulti ulture proth was 38 .
v/ AR@%%EO?O% a leeC ofoetc r%EeteS%e anoP etPé%Pteu (ZPS 25;

re .
dlspensea ineach 0 tubes. Eac be was

v/ $ybiected o ceptrifugation,at 300Q fpm fof > minwes 19 colleclane (90:10;

microorganism cells and then suspended in 2 mL of a 50 mMphosphate
v/ buyfferseliiien GaHnG.0x I e, & 20 mgdnt sotition of &el substrai@stance .
11107B substance in dimethyl sulfoxide was prepared, and 0.05 mL of
Theherselution wasaddedi Afterthe addition;t i dvdscshakensat 280/ forl28gh
hours to conduct a hydroxylation reaction. After the reaction, the reaction

peﬁﬁ)&ﬁ?@%@ ]dlﬁ%&%mlﬂﬁl’f@%ﬂ@%ﬁé%@ti&%@ﬁ&iﬁ&ﬁ(@fﬁ@@&ﬁ%ﬁve
2 LR H548) Wich ot Ko e Reck S e 1 107D SUbatbs 19

) W a elpea e 111 ubstance'in

o1 HRLE Example ¢ Lonversion by F:4e29sfain i, a flask seale- QBRd:ition

loopful of the slant culture (potato dextrose agar) of Mortierella sp. F-1529
(cstrags(RERMBPr854Anmas inoculated dntdva250wals Ertemsreyertftask the

containing 25 mL of a seed medium (2. 0% of potato starch, 1 . 0% of
frghicose, 20%0falsgybebhOmeak (ESUSAN-MEAT matafactied by give

Ajinomoto Co., Ltd.), 0.1% of potassium dihydrogenphosphate and 0.05%
306f Magnésithtsdifat8 "ReptaRydateé)s -and it was cultured at 25C for two

Ex9%£i8”€ Isolation of F-1529 strain and F-1530 strain
One loopful of the slant culture (potato dextrose agar)
of the strain isolated from the soil was inoculated into a 250
mL 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 magnesium 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 inoculatedinto500mL 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 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

a rotary shaker. 2 mL of the resulting culture broth was
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rotary shaker to give a seed culture broth. Further, 0.6 mL of the seed
culture broth was inoculated into each of a 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 b
Ajinomoto Co., Ltd.), 0.1% of potassium dihydrogenphosphat@Oajl\fH*B.@)é@%O07

. of magnesium sulfate 3 é MAR HZEOW heptahydrate) , and it was
a1 G B D L RER SEIBI0) L 808 R e

S ﬁ%%é@%@%@@%&%%&ﬂ%&f@% O%fjliaﬁlﬁsé dyag ?M*?Jﬁ@@g I collect

centrifugation conducted out at 3000 rpm for 5 minutes to collect
mi Brereotganism eells anchthen esuspepded 6 mmdiba SGnMphosphate: e
buffer solution (pH 7.0). Next, a 100 mg/mL solution of the substrate
buffe07B odubistanmce(iptdirhetnyl sulfoxitle was prepared, and eadle0.6MmLthe
of the solution was added. After the addition, it was shaken at 25C for 22

SURGfs o ondict e sivetsioh teatich- et tHeS Bdmpletioh BRther spared,

anfEAE93: o culure broth g separated iodhe supermagpLand e o,

mycelia by centrifugation at m for 20 minutes. The supernata

it ‘é‘éga?seétﬂ%‘iigﬁl with 1 o otethybacgtats. The mygelia was, e}%‘%‘ﬁt@%};ﬂg’c ion

0 mL of acetone and filtered to give an acetone extract solution. The
reaeetone extract solutine wassevapotategho regwyeagetaie:and dheas
extracted with 1 L of ethyl acetate. The ethyl acetate layers were
angdspeetivély WasHedwille watée dehydiatéd andrdtied! over(anhyregs 1 bed
sodium sulfate and then combined with each other and evaporated, to

Lngferit G 6f Aerdd frdction mclfding thel TET67Bubstante The” ~1°30
St%gg%yw?gﬁﬁIQ%®§§Q§F%&%&9¥Qxﬁh.had the peak of the 11107D

substance in HPLC.
Example 7 Conversion by F-1529 strain in a flask scale

One loopful of the slant culture (potato dextrose agar)
of Mortierella sp. F-1529 strain (FERM BP-8547) was inoculated
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 dihydrogenphosphate 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 broth was inoculated into each of a 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 Ajinomoto Co., Ltd.), 0.1% of

potassium dihydrogenphosphate and 0.05% of magnesium sulfate
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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. The resulting fraction was subjected to preparative high 40 20
MARCH 2007 performance liquid chromatography (HPLC) un%Qeg%BCH 2007

reparative HPLC condition (C) described in Ex le 4 to give an eluted
he R EOTETing THe 11107B SUbSIARCE” THen the svert WS C2v° on

5 tempaved tg give, 180 mg of the 11107D substance. Example 8 Conversion
by F-1530 strain in a flask scale One loopful of the slant culture (potato
dextroseragar) tdfrMartierellasprot536 strain {FERMEBR-8548)was 1ask,
inoculated into a 250 mL Erlenmeyer flask containing 25 mL of a seed

18 nfeldiuiins (2.v09% of potiatotstalchp 1 c 996 ot §lugase 2. Mroiecssybeant at
meal (ESUSAN-MEAT manufactured by Ajinomoto Co., Ltd.), 0.1% of

30 BBt ubPainy dtogBAFToS phafe i b. O5% ST thaghesiinfsuifatend then

suSRiahydrate) pand tvas quitied at 256, for two days ona jolary shaker,

give a seed culture broth. Further, the seed cultt roth wa
7. hpculaied intoa 50Q mi; Erlenmeygr flask coniaining 60mLHfa 111078

production medium (2.0% of potato starch, 1.00 of glucose, 2.00 of a
subeyhearemeald ESSAN - MEATo manufagireddrysAnbmeta Goa,ddd), 6 mL
0.1% of potassium dihydrogenphosphate and 0.05% of magnesium
of stlfates hieptalwyelrats) caiteid was\Etleuretag 28T {drithree daysan shaken
rotary shaker. Each obtained culture broth (60 mL/500 mL Erlenmeyer
atfiasle 18Mask)WaS subjected s teitfifiRyatidn ediietddrat-308g ter the

completion of the reaction, the 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 ethyl acetate. The ethyl acetate
layerswererespectivelywashedwithwater, 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.

The resulting fraction was subjected to preparative high
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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 substance in dimethyl sulfoxide was

prepared, and each 0.6 mL 41 20 MARCH 2007 of the solution was

added. After the addition, it was shaken at 25C for 22 hours t3¢8HtEt! 2007

cqonversion reaction. After the, completion reaction, the culture broth
o et Mo BTG Eng T e ey o e R on 7
rpPROQ S for 30 minutgs.sEhe supernatant was extiacted with.1 L, of ethyk 4

acetate. The mycelia was extracted with 500 mL of acetone and filtered to
frgiveiamacetone iaxiragt sakition1 The acetonerexdract spktipntwassolvent

evaporated to remove acetone and then extracted with 1 L of ethyl
wagcataR Ve éthybacetates fayess were respettiVely washedawitewater,

dehydrated and dried usir:)g anhydrous sodium sulfate and then combined

EX@itR 'dach ofheR P evapdratel toive 6189°g Bf aerdde fractfors ca1e
incllédingl%hg lf%]lO?ol% SL bstance. The c];%gl%éra tigg ir%%ugingghe 11107D

substance Was subjecte to Sifiéa gt;ef}:lo umn chr%maatograp%y ﬂ%se%ef‘g&r’

o £ 68 PO B LlutedWith-1200 mls of @ ixteee:pf 8B1YE sacefajganthoculated
n-hexane (90:10; v/v) and then with 500 mL of ethyl acetate, to give 163

i nBg o2 oruderfractioncpataining the 1407R1 sybstanceo The sesdtingdium
fraction was subjected to preparative high performance liquid

(2 chromatogiaphy (HRIChundeP the HRLCCcosndition(€xdescebetsan meal
Example 4 to give an eluted fraction containing the 11107D substance.

(EFHEANMAE olvert Wi remBved Y givé 3trmig ot the 111678 substhnte. oF

pogégg¥*%QJ§8?ggg§g£b-%g% grgwgnd 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 Ajinomoto 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.

Each obtained culture broth (60mL/500 mL 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

substance in dimethyl sulfoxide was prepared, and each 0.6 mL
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One loopful of the slant culture (0.50 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 42 20 MARCH 2007

(manufactured by Oriental Yeast Co., Ltd.), 0.2% of NZ-case

(manufactured by Humko Sheffield Chemical Co. ), 0.200f sodigfMARCH 2007

of g)rl J{{;of calcium 8arcg)on and 6% of O1agca.r éma uffactured bg/ on
ako ure emlcaflnéjs rles oftT raln |solafe rom ﬁ1e o]l

2t Wasdnecylated.inin a 63, f%ﬁ%ﬁ!ictybceoﬁ%éﬂ%%@&coéﬁaﬁeedﬁ}ecdéW%e
(2. 0% of soluble starch, 1.0% of glucose, 0.5% of polypeptone

cofipaatfastured bynNineaa Phasnaceuticat Cot,u:td. pbr0:500f yeasieexdiact ed
(manufactured by Oriental Yeast Co., Ltd.), and 0.10 of calcium
intarbdrate)panddtwas culdred atr28E foraervdays iir a fotany shaket 10000
give a seed culture broth. Further, 0. 1 mL of the seed culture broth was

rpﬁho‘%ﬁ%té&) ifto 65 il té@ﬁuﬁél%ﬁt%ﬂﬁﬁéﬂs HE Sofe& pFstitiction iédium =
(2 0,of sol e Star 1.0% lucose, 0. oof olypeptone
f(maﬁ f%lc?ure%%ﬁ\llho ha%nag{eg?caﬁéo tda)c%%é%) VP)?e%as?thrcht of
acé’fﬂ@ﬁ‘éf%‘}{ﬁr%qwg&ﬂ%\@%ﬂ% ¢o- aéé@o)neaQQQréc/%oé&ﬂ%ian The
carbonate) , and it was cultured at 28C for three days in a rotary shaker.
achlext @ 4Q1mg/ml ssalutidr of thes sehsirateallkld 1B stbstanceniteaibanoknd
was prepared, and 0.05 mL of the solution was added to the culture.

thafter addiioheit viais-shakeén af 28CHpE 24dwiues €0 cafilyecoathyl acetate
hydroxylation reaction. After the reaction, the culture broth was subjected

LayEhPIE halSREAchIGing 16 e IMHQJ rfdliytic CondiidhdPodyiet 2
AB- 189@ C}raln by which the %196 ané@%tance was formed

using an rous-’sodlium su en compined with 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 mgof a crude fraction containingthe 11107D
substance. Theresultingfractionwassubjectedtopreparative
high performance liquid chromatography (HPLC) under the HPLC
condition (C) described in Example 4 to give an eluted fraction
containingthe 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

Wako Pure Chemical Industries, Ltd.), 0.1% of yeast extract
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Analytic HPLC condition (d) Column: UNISON UK-C18, cp4.6 mm X 50

mm (manufactured by 43 20 MARCH 2007 Imtakt) Temperature: 30C

Flow rate: 2 mL/min. Detection: 240 nm Eluent: water/acetonitrile/formic

acid (1000:10:1 to 10:1000:1, v/v/v, 0 to 4 minutes, linear gradient

Retention time: 11107D substance 2.5 min. Example 10 Convéfibatiyt 2007

AB-1896 strain in a test-tube scale One loopful of the slant culture (0.5%
o EGle a0 55 B g 0 196 6 ot Waal oxier o Nt

(miParufactured by, WakePure Ehemicatindysiies,ddd.), Ogl%0tyeasly; um

extract (manufactured by Oriental Yeast Co., Ltd.), 0.2% of NZ-case
ch(mandfacued by Handkol Sheftieldo@bemicad Coak 8.20. ebsadiumgar
chloride, 0.1% of calcium carbonate, and 1.6% of agar (manufactured by
(mgyakioaRtrer€Hemickbind Udtries Alten) ) of AB 1896 stiais was ithotUlatédt he
into a 65 mL test tube containing 5 mL of a seed medium (2. 0% of

St Egiuble Sfakeof. DYFBS giieoss: l0"Svbr polypEItoRe (Fantfactuteltby 5t

ihon Pharmaceu 'ca&fCo, Ltdg %50 f yeast extract (manufactured b
AT SAt oy L] dnd Dok 8 s FaroGtat) - amdt v

1. gultyed;at28C dor 30 days pna igfgnpshaker (g giverd seed LI Nihon

broth. Further, 0. 1 mL of the seed culture broth was inoculated into a 65

Ph atritest tubeccontainingLs mb of @. prodiucers predivnr {200 08 s0labtec ured
starch, 1.00 of glucose, 0.50 of polypeptone (manufactured by Nihon

by Phakriacedti‘aleGs., L. ), 05dof yeast! 0.1% of calcium carbonate),

and it was cultured at 28°C for ten days in a rotary shaker
togiveaseedculturebroth. Further, 0.1 mLof 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
prepared, 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)

Column: UNISON UK-C18, @4.6 mm X 50 mm (manufactured by
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extract (manufactured by Oriental Yeast Co., Ltd.), and 0.10 44 20

MARCH 2007 of calcium carbonate) , and it was cultured at 28C for three

days in a rotary shaker. A 40 mg/mL solution of the substrate 11107B

substance in ethanol was prepared, and 0.05 mL of the solution was

added to the resulting culture broth (5 mL/65 mL test tube) . AHeMARCH 2007
Imgggitigm, it was shaken at 28C for 24 hours to carry out hydroxylation

reaction. 3 mL of the resulting culture broth was separately collected, 2

mL ?gr”rﬁf&}%@lf’@:s added thereto, shaken, and then centrifuged at 3000
rpm for 10 minutes. The resulting supernatant was removed, to prepare a
2 mkafvnethanel soltion Of the residue. It was subjected to HPLC
analysis according to the following analytic conditions (e) and (f) to
confiemi ¢lvdtithe 11269 Drsubstance was formed in the reaction mixture.
Analytic HPLC condition (e%g(t:ollumn: UNISON UK-C18, cp4.6 mm X 50
mmiMErtifactifddBy Atk Fempbrathre 40T Fow rate® 24nifih, ©

D ion: 240 nm_ Elyent:acetonitrile/0.01% trifluoroacetic.acid (2:8 to
L0 b0 10 funde Mo ar SAGISRY " ReE TR taie 411070

010 mikutes, Tinear g:rLadlle
subgtancg 6: 1L min. AnalyticiiPEC gondition (5 Golump; UNISON

UK-C18, cp4.6 mm X 50 mm (manufactured by Imtakt)
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 sodium
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
5 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), 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

extract (manufactured by Oriental Yeast Co., Ltd.), and 0.1%
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45 20 MARCH 2007 Temperature: 40C Flow rate: 2 mL/min. Detection:

240 nm Eluent: methanol/0. 01% trifluoroacetic acid (4:6 to 7:3, v/v, 0 to

10 minutes, linear gradient) Retention time: 11107D substance 6.1 min.

46 20 MARCH 2007 Claims 1. A method of producing the macrolide
compound 11107D represented by the formula (I): 0 JO OH 2OM4REH 2007
OH _OH (II) wherein the macrolide comporl%fné%ﬂlO?D IS proguced from

of 156 hiadhBiiGe LORIpbURY LTIt B fepresertet B hd imtifa (1)-676"F <©
da§%*f%H§)Qg%g%y(ghaker.

A 40 mg/mL solution of the substrate 11107B substance in
ethanol was prepared, and 0.05 mL of the solution was 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% trifluoroacetic 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

Imtakt)

45



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 47
20 MARCH 2007 transformation method and belonging to the?§ CH 2007
Mortierella, the genus Sfreptomyces or the family Micromonosporaceae
or a' pr&paETatiol of its Euftured mycelia; and (B) a process of collecting the
magrelide campound 111070 represented by the formula (Il) from the
incubated solution obtained in the step (A). 2. The production method
accokslirg toi elaim 14 whesein the strain belonging to the genus
Mortierella is Mortierella sp. F-1529 strain (FERMBP-8547) orF-1530
straf (FERNMBR8548p 1L 30TRe prodadtiorrmettisttdccording td chirrml/ : 3,
wherein the strain belonging to the genus Streptomyces is Streptomyces
v/ ¥p. RBE7ou0s iR (EERM BPISSE1)IASE A St ain (FERM BP-8446) or
Frindy sein (FERNDP Bpad) 4. Jheareduation meffigyl according to
claimT, wheréin the strain be onging to the fami y
MicromonosporaceaeisAB-1896 strain (FERM BP-8550). 5.
Streptomyces sp. AB-1704 strain (FERM BP-8551) having the ability of
transforming the macrolide compound 11107B represented by the above
formula (I) into the macrolide compound 11107D represented by the
above formula (Il). 6. Mortierella sp. F-1529 strain (FERM BP-8547) or
F-1530 strain (FERM BP-8548) having the ability of transforming the
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macrolide compound 11107B represented by the above formula (I) into
the macrolide compound 11107D represented by the above formula (11).
7. AB-1896 strain (FERM BP-8550) having the ability of 48 20 MARCH
2007 transforming the macrolide compound 11107B represented by the
above formula (1) into the macrolide compound 1110 7D repre38afedt Gt 2007
the above formula (II). 49 20 MAIg%ﬂirznOO? SEQUENCE LISTING <110>
MERCIAN CORPORATION Eisai Co., Ptd. <120> Process for producing
macrolide compounds <130> 03074PCT <160> 13 <170> Patentin
version 3.1 <210> 1 <211> 18 <212> DNA <213> Artificial Sequence
<220> <2232 Seguencing-primen NS 1t k4 00zl gtapieatabaeitgietil8 110 7D
<210> 2 <211> 21 <212> DNA

represented by the formula (II):

(1)

14

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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<213> Artificial Sequence <220> <223> Sequencing primer NS3 <400>

2 gcaagtctgg tgccagcagce ¢ 21 <210> 3 <211> 22 <212> DNA <213>
Artificial sequence <220> <223> Sequencing primer N55 <400> 3
aacttaaagg aattgacgga ag 22 <210> 4 <211> 23 <212> DNA <213>
Artificial sequence <220> <223> Sequencing primer NS7 <4G8MARCH 2007

tr %%%%%a@%e% 589%%9%9 %‘%?b éié}%iﬁ?i%%l%% %%é%ﬁfé;g N oftzi?g? ella,

quence <220><223> sequencing primer agel
thM%‘%%"sZggzeptomyces 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 claim 1, wherein
the strain belonging to the genus Mortierella is Mortierella
sp.F-1529 strain (FERMBP-8547) orF-1530strain (FERMBP-8548) .

3. The production method according to claim 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 claim 1, wherein
the strainbelongingtothe familyMicromonosporaceae 1s AB-1896
strain (FERM BP-8550).

5. Streptomyces sp. AB-1704 strain (FERM BP-8551) having
the ability of transforming the macrolide compound 11107B
represented by the above formula (I) intothemacrolide compound
11107D represented by the above formula (II).

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

7. AB-1896 strain (FERM BP-8550) having the ability of
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tr

<400> 5 cgttcagacc acggtcgtcg g 21 <210> 6 <211> 22 <212> DNA

<213> Artificial sequence <220> <223> sequencing primer NS4 <400> 6
ttgaatttcc ttaactgcct tc 22 <210> 7 <211> 23 <212> DNA <213> Atrtificial
Sequence <220> <223> Sequencing primer NS6 <400> 7 ctccgttatt
gtccagacac tac 23 <210> 8 <211> 20 <212> DNA <213> ArtiffeiARCH 2007
Sequence <220> <223> Sequencing primer. N <400> 8 aggcatccac

R AeTe 00 R0 Eot1 28 P B NG 75 PR SRS ene

above formula (I) intothemacrolide compound11107Drepresented

by the above formula (II).
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<213> Mortierella Sp. F-1529 <400> 9 aaagattaag ccatgcatgt ctaagtataa
acaactttgt actgtgaaac tgcgaatggc 60 tcattaaatc agttatagtt tatttgatta
taccttacta cttggataac cgtggtaatt 120 ctagagctaa tacatgctaa aaatcccgac
ttctggaagg gatgtattta ttagataaaa 180 aaccaatgcg ggcaaccgct tttctggtga

ttcataataa cttttcgaat cgcatggcct 240 tgtgctageg atgtttcatt caaatttcty 59 MARCH 2007

ccctatcaac tticgatgghaa@atagaggnd0 cctaccatgg tittaacggg taacggggaa
ttagggttcg attccggaga gggagcctga 360 gaaacggcta ccacatccaa
<110> "E"Eﬁé%[gg%%éﬁ%cgcaa attacccaat cccgatacgg 420 ggaggtagtg
acaataaata acaatacagg gctttatagt cttgtaattg gaatgagtac 480 aatttaaatc
<120> Procaacten peatminggragggtidgyteamgedage agccgeggta 540 attccagetc
<130> 03§AAlepcata tattaaagtt gttgcagtta aaaagctcgt agttgaattt 600 taggtctggt
tggacggtct gctctctagg gtttgtactg tcctgaccgg gecttacctt 660 Page 2 20
<160> 13 MARCH 2007 ctggtgagct gtcgtgttgt ttactcagtg cggcagggaa ccaggacttt
<170> patapitignaars48paatagagt gtttaaagca ggcattcget tgaatacatt agcatggaat
aatagaatag 780 gactttggtt ctattttgtt ggtttctagg accgaagtaa tgattaatag
:gigz %gggatagttgg 840 gggcattagt atttaattgt cagaggtgaa attcttggat ttattaaaga
<212> DNAtaacttctg 900 cgaaagcatt tgccaaggat gttttcatta atcaagaacg aaagttaggg
<213> Arghfighabhsedsmafatcagatac cgtcgtagte ttaaccataa actatgccga ctagggatca
<220> ggcaaggata 1020 ttttgacttg tttggcacct tatgagaaat caaagttttt gggttccggg
<223> segugagaggpri®86 Nsdcaaggct gaaacttaaa ggaattgacg gaagggcacc
<400> 1 @ccaggagtg gagcctgegg 1140 cttaatttga ctcaacacgg ggaaactcac
gtagtcata€aggtegaen catagtaagg attgacagat 1200 tgagagctct ttcttgattc tatgggtgt
ggtgcatggc cgttcttagt tggtggagtg 1260 atttgtctgg ttaattccgt taacgaacga
<210> 2 daccttaacc tgctaaatag ttaggtcaac 1320 gattgttgat cgtcaacttc ttagagggac

<%%:2L> 21tattgactat tagtcaatgg aagtttgagg 1380 caataacagg tctgtgatgc ccttagatgt
< >

13 A - 199& cp%g%g&gcceqcta cactgatcaa 1440 gtcaacgagt ttacaacctt
ggccggaagg (ctgggtaat cttttgaaac ttgatcgtgc 1500
<220>

<223> Sequencing primer NS3

<400> 2
gcaagtctgg tgccagcagc C 21

<210> 3

<211> 22

<212> DNA

<213> Artificial Sequence

<220> . .
<223> Sequencing primer NS5

<400> 3
aacttaaagg aattgacgga ag 22

<210> 4

<211> 23

<212> DNA

<213> Artificial Ssequence

<220>
<223> Sequencing primer NS7

<400> 4
gaggcaataa caggtctgtg atg 23

<210> 5

<211> 21

<212> DNA

<213> Artificial Sequence

<220> . .
<223> Sequencing primer NS2
Page 1



tggggatagt ccattgcaat tattggactt caacgaggaa ttcctagtaa gcgtgagtca 1560
tcagctcgcg ttgattacgt ccctgecctt tgtacacacc gcccgtcgcet actaccgatt 1620
gaatggctta gtgaggcttt cggattggac tttggcagct ggcaacagca gctagggact 1680
gaaaagtcat ccaaacttgg tcatttagag gaagtaaaag tcgtaacaag gtt 1733 <210>
10 <211> 1731 <212> DNA <213> Mortierella Sp. F-1530 <400> 10,9 MARCH 2007
aaagattaag ccatgcatgt ctaagtataa acaactttgt actgtgaaac tgcgaatggc 60
<400> 5tcattaaatc agttatagtt tatttgatta taccttacta cttggataac cgtggtaatt 120
cottcagacs gegRiad ek figctaa aaatccegac tictggaagg gatgtattta ttagataaaa 188
aaccaatgcg ggcaaccgct tttctggtga ttcataataa cttttcgaat cgcatggcct 240
6tgtgctagcg atgtttcatt caaatttctg ccctatcaac tttcgatggt aggatagagg 300
g ctaccatgg ttttaacggg taacggggaa ttagggttcg attccggaga gggagcectga 360
Ageiftcgglizeqaeatecaa ggaaggcage aggcgcgcaa attacccaat cccgatacgg
<2205 420 ggaggtagtg acaataaata acaatacagg gctttatagt cttgtaattg gaatgagtac
<223> sé§hRIANPRmGIIaBQ0ag gaacaattgg agggcaagtc tggtgccagce ageecgeggta
540 attccagctc caatagcgta tattaaagtt gttgcagtta aaaagctcgt agttgaattt 600
;égggttg&gggggq%gqa(&ggtct gctctagggt ttgtactgtc ctgactgggt cttaccttct 660
ggtgagctgt cgtattgttt actcagtgcg gcagggaacc aggactttta ctttgaaaaa 720
7Page 3 20 MARCH 2007 attagagtgt ttaaagcagg cattcgcttg aatacattag

<210>
<211>
<212>
<213>

Page 2

:%%gi 2§atggaataa tagaatagga 780 ctttggttct attttgttgg tttctaggac cgaagtaatg

<212> DsMaataggg atagttgggg 840 gcattagtat ttaattgtca gaggtgaaat tcttggattt

<213>  AgihbiIAd 358M06€0 000 aaagcatttg ccaaggatgt titcattaat caagaacgaa
- <220> agttagggga tcgaagacga 960 tcagataccg tcgtagtctt aaccataaac tatgccgact

<223> sgguepftagPeangyAak 1020 ttgacttgtt tggcacctta tgagaaatca aagtttttgg

<400> 79ttccggggg gagtatggtc 1080

ctccgttatt gtccagacac tac 23

<210> 8

<211> 20

<212> DNA

<213> Artificial Sequence

<220>

<223> Sequencing primer NS8

<400> 8

aggcatccac ttggacgcct 20

<210> 9

<211> 1733

<212> DNA

<213> Mortierella sp. F-1529

<400> 9

aaagattaag ccatgcatgt ctaagtataa acaactttgt actgtgaaac tgcgaatggc 60

tcattaaatc agttatagtt tatttgatta taccttacta cttggataac cgtggtaatt 120

ctagagctaa tacatgctaa aaatcccgac ttctggaagg gatgtattta ttagataaaa 180

aaccaatgcg ggcaaccgct tttctggtga ttcataataa cttttcgaat cgcatggect 240

tgtgctagcg atgtttcatt caaatttctg ccctatcaac tttcgatggt aggatagagg 300

cctaccatgg ttttaacggg taacggggaa ttagggttcg attccggaga gggagcctga 360

gaaacggcta ccacatccaa ggaaggcagc aggcgcgcaa attacccaat cccgatacgg 420

ggaggtagtg acaataaata acaatacagg gctttatagt cttgtaattg gaatgagtac 480

aatttaaatc tcttaacgag gaacaattgg agggcaagtc tggtgccagc agccgcggta 540

attccagctc caatagcgta tattaaagtt gttgcagtta aaaagctcgt agttgaattt 600

taggtctggt tggacggtct gctctctagg gtttgtactg tcctgaccgg gccttacctt 660




gcaaggctga aacttaaagg aattgacgga agggcaccac caggagtgga gcctgcggct
1140 taatttgact caacacgggg aaactcacca ggtccagaca tagtaaggat
tgacagattg 1200 agagctcttt cttgattcta tgggtggtgg tgcatggccg ttcttagttg
gtggagtgat 1260 ttgtctggtt aattccgtta acgaacgaga ccttaacctg ctaaatagtt
aggccaacgt 1320 ttgttggtcg tcaacttctt agagggacta ttgactatta gtcaatgg@avARCH 2007
gtttgaggca 1380 ataacaggtc tgtgatgccc ttagatgttc tgggccgcac gcgegctaca
Ctggtoageiy ghigl 19U - eLAcaa Nt SHIFACHHFY CCHY9GIE feRfibkarptgaa®it
aaattaga§flgaigakhded YradetadicCghigeaaita taRacsarcaaaanalt frtagtaggc
tgagtcatc 1560 agctcgcegtt gattacgtcc ctgccctttg tacacaccgc ccgtcgctac
gaCtttggg&cEgéﬁbﬁt%E(W&t keSS §aERRattRPg AR HRAT 19925 8acadkyc
gggcattatpyggeciaatl8oasanpigaice aaatigaic atiiagroga agiarrady 900
taacaag%t 1731 <210> 11 <211> 19 <212> DNA <213> Artificial 960
cgaaagealy, TOCCERanT, GEUF5AL AL ERSR r P BRI B 88 fgatc
gatcagatetyggtoagdér<2tBactitadl detdBge@? e iabhyyat2h3gghstiigat Sequezte

ereoact T AR FRAREOISIFNS IS, RR0R. 59049 BlaesenggC0Tie8
tcgcaaggct gaaacttaaa ggaattgacg gaagggcacc accaggagtg gagcctgcgg 1140
cttaatttga ctcaacacgg ggaaactcac caggtccaga catagtaagg attgacagat 1200
tgagagctct ttcttgattc tatgggtggt ggtgcatggc cgttcttagt tggtggagtg 1260
atttgtctgg ttaattccgt taacgaacga gaccttaacc tgctaaatag ttaggtcaac 1320
gattgttgat cgtcaacttc ttagagggac tattgactat tagtcaatgg aagtttgagg 1380
Ccaataacagg tctgtgatgc ccttagatgt tctgggccgc acgcgcgcta cactgatcaa 1440
gtcaacgagt ttacaacctt ggccggaagg tctgggtaat cttttgaaac ttgatcgtgc 1500
tggggatagt ccattgcaat tattggactt caacgaggaa ttcctagtaa gcgtgagtca 1560
tcagctcgeg ttgattacgt ccctgccctt tgtacacacc gcccgtecget actaccgatt 1620
gaatggctta gtgaggcttt cggattggac tttggcagct ggcaacagca gctagggact 1680
gaaaagtcat ccaaacttgg tcatttagag gaagtaaaag tcgtaacaag gtt 1733
<210> 10

<211> 1731

<212> DNA

<213> Mortierelia sp. F-1530

<400> 10

aaagattaag ccatgcatgt ctaagtataa acaactttgt actgtgaaac tgcgaatggc 60
tcattaaatc agttatagtt tatttgatta taccttacta cttggataac cgtggtaatt 120
ctagagctaa tacatgctaa aaatcccgac ttctggaagg gatgtattta ttagataaaa 180
aaccaatgcg ggcaaccgct tttctggtga ttcataataa cttttcgaat cgcatggect 240
tgtgctagcg atgtttcatt caaatttctg ccctatcaac tttcgatggt aggatagagg 300
cctaccatgg ttttaacggg taacggggaa ttagggttcg attccggaga gggagcctga 360
gaaacggcta ccacatccaa ggaaggcagc aggcgcgcaa attacccaat cccgatacgg 420
ggaggtagtg acaataaata acaatacagg gctttatagt cttgtaattg gaatgagtac 480
aatttaaatc tcttaacgag gaacaattgg agggcaagtc tggtgccagc agccgcggta 540
attccagctc caatagcgta tattaaagtt gttgcagtta aaaagctcgt agttgaattt 600
taggcctggt tggacggtct gctctagggt ttgtactgtc ctgactgggt cttaccttct 660
ggtgagctgt cgtattgttt actcagtgcg gcagggaacc aggactttta ctttgaaaaa 720

Page 3




<212> DNA <213> Family Micromonosporaceae AB-1896 (FERM

BP-8550) <400> 13 gtcgagcgga aggcccttcg gggtactcga gcggcgaacg

ggtgagtaac acgtgagcaa 60 cctgccctag gctttgggat aaccccggga aaccggggct

aataccgaat atgacttctg 120 Page 4 20 MARCH 2007 gtcgcatgac

cggtggtgga aagtttttcg gcctgggatg ggctcgeggc ctatcagcett 180 gttggtgg@@MARCH 2007
attagagtgtORdessiadsaaeYegarigRaaenagep0datliad f9085sRraaR 240 780

ccacactggg actgagacac ggcccagact cctacgggag gcagcagtgg ggaatattge

ctrtggttcygFtLEgLigeJt oA oI REFRG At R atae9a g tratda9g8cct 84

gcattagtatCeggiidigrde yanpesiie ageaggaece aegatigad! aacgetagey 900
ca%aa aag cgcc 414 Pa%e 5

aaagcatttd ccaaggat ttcattaat Caagaacgaa agttagggga tcgaagacga 960

tcagataccg tcgtagtctt aaccataaac tatgccgact agggatcagg caaggatatt 1020

ttgacttgtt tggcacctta tgagaaatca aagtttttgg gttccggggg gagtatggtc 1080

gcaaggctga aacttaaagg aattgacgga agggcaccac caggagtgga gcctgcggcet 1140

taatttgact caacacgggg aaactcacca ggtccagaca tagtaaggat tgacagattg 1200

agagctcttt cttgattcta tgggtggtgg tgcatggccg ttcttagttg gtggagtgat 1260

ttgtctggtt aattccgtta acgaacgaga ccttaacctg ctaaatagtt aggccaacgt 1320

ttgttggtcg tcaacttctt agagggacta ttgactatta gtcaatggaa gtttgaggca 1380

ataacaggtc tgtgatgccc ttagatgttc tgggccgcac gcgcgctaca ctgatcaagt 1440

caacgagttt acaaccttgg ccggaaggtc tgggtaatct tttgaaactt gatcgtgctg 1500

gggatagtcc attgcaatta ttggacttca acgaggaatt cctagtaagc gtgagtcatc 1560

agctcgegtt gattacgtcc ctgcecctttg tacacaccgce ccgtcgctac taccgattga 1620

atggcttagt gaggctttcg gattggactt tggcagctgg caacagcagc tagggactaa 1680

aaagtcatcc aaacttggtc atttagagga agtaaaagtc gtaacaaggt t 1731

<210> 11

<211> 19

<212> DNA

<213> Artificial Sequence

<220>

<223> Sequencing Primer 9F

<400> 11

gtgtttgatc ctggctcag 19

<210> 12

<211> 18

<212> DNA

<213> Artificial Sequence

<220>

<223> Sequencing primer 536R

<400> 12

gtattaccgc ggctgctg 18

<210> 13

<211> 414

<212> DNA

<213> Family Micromonosporaceae AB-1896 (FERM BP-8550)

<400> 13

gtcgagcgga aggcccttcg gggtactcga gcggcgaacg ggtgagtaac acgtgagcaa 60

cctgccctag getttgggat aaccccggga aaccggggct aataccgaat atgacttctg 120
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gtcgcatgac cggtggtgga aagtttttcg gcctgggatg ggctcgegge ctatcagett
gttggtgggg tgatggccta ccaaggcgac gacgggtagc cggcctgaga gggcgaccgg
ccacactggg actgagacac ggcccagact cctacgggag gcagcagtgg ggaatattgc
acaatgggcg gaagcctgat gcagcgacgc cgcgtgaggg atgacggect tcgggttgta

aacctctttc agcagggacg aagcgtaagt gacggtacct gcagaagaag cgcc
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180
240
300
360
414




