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PCT/ S&G2005/ 000237 %ﬁlﬁmmﬁ m cr o- or gani sm and a
f. producing mk the use of the sa
‘glsté{)hgﬁgggmt he inventi ) ww ' i nventi on (;1@?%29%%000237

to a new m cro-organi sm asdssa net hod of 5 produci ng

paclitaxel or derivative thereof by the use of such

m cro-organi sm Background of the invention

Pacl i taxel (the chem cal ndme is 5(3, 20-epoxy-1, 2a,

4, 7R 10P 13a- hexahydroxy-tax-11-en-9-one-4,

10-di acet at e- 2- benzoate- 13-ester with (2R 10

3S) - N—benzoyl 3 phenyl |soser|ne) is currently one of

p and anmpthed ) litexe! by thejuserpishe

sd appr oved the cllnlcal appllcatlon of this drug in

= treatnent of ovarian cancer, breast cancer,
non-smal | -cell -lung. cancer and Al Ds-rel at ed

Figldrofdhe ventiolonm. 1ts curative effect is remarkable.
Pacl i t axel has a uni que pharmacol ogi cal nmechani sm

THd pResent tmmﬁﬁhsrenét@slé §0RGH YalcRd- bfgan%fmtwlé rr‘ne%tﬁod of
cancer cell division, stabilises tubulin and fina

prodeeirg p@@iltawéoa'é@!waﬂvetheémfdyrth@ &Be of sugh mﬁ-do@arumd
in the treatnent of polycystic kidney diseases

(Ameri can Cytocl onal Pharnmaceutics), restenosis

ntignypass vascul ar surgery (American

Boston Scientific Co,) senile denentia rheumat oi d

a gi; ot I ri .
A%La%}ﬁe(%ﬂg%;gﬁg@é léa)ls eeﬁ%gbﬁ? g” tﬂ%séoﬁ 130
hexapydrozy-tashi thniSaahezd; el Q-tiacélateg%eﬁzﬂ;aiea 3eéster with (2R,
I ent | is ac n pr.acti ce bot
sSSP FopRll Woseneh ol SRRy it "orohe, aBprt st
arnrcenmﬂfrsdlmgs (natheavorich &DA bas appnovety Itl‘iehelﬁlcal dpgllcl:atlon of this
acll axe axus s, or branches an
bbb B, B2, Ot aRee? BRGRS SoP atEE ung
cetrrceesmd rAIPls&emdhKagbﬁi st gmgoméﬁltél_r@lwtlvbu?mb% is rema(rjkable
extensively in.the Frigi an erate Zope an
PEThBED g Ealn AV P SO bR ANS R enl DOOSES the
cdrk@bﬁbr‘@tron ofttthﬁJIIh iflcahddrivell disidrs stbiRes mnﬂ%dtfhﬁ}{y leads
ow ver oW vy. e contents o :
to%e death: 314 cancer cells). It can be used in the treatment of polycystic kidney

diseases (American Cytoclonal Pharmaceutics), reste_nosns associated with

bypass vascular surgery (American Boston Scientific Co,) senile dementia,
rheumatoid  arthritis (Canadian Angiotech Co.) and malaria. Remarkable
progress has been achieved in these aspects, which indicate the bright future of
paclitaxel.

Currently, it is a common practice both in China and abroad to extract paclitaxel
or paclitaxel precursors (after that for semi-synthesis of paclitaxel) from Taxus
barks or branches and leaves thereof. There exist more than 11 kinds of Taxus
trees in the world and they are distributed extensively in the Frigid Zone,
Temperate Zone and subtropical zone in Eurasia and North America. However,
their distribution is dispersed and they grow very siowly. The contents of

paclitaxel in Taxus vary from 69/million to 100/million depending on different
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themwenld list B *hrasereoplpst i Pratection

.paclitaxel in Taxus vary from69/mllion to
100/ m I lion depending on different ~I1~M 1111 [1111
FTPErr 111 H 1112121121 111D *G0002* 2 types of Taxus
and different parts of the trees, and the highest
content is found in the bark of the short-|eave
Taxus. The production of 1 kg paclitaxel usually
3, 000- 4, 000 Taxus trees of &bout 60 years old to be
chopped down. In order to nmintain ecologic balance
and protect the rare Taxus famly, countries around 5
the world list Taxus as rare a plant for protection.
typ&8 O §fRU8 arldh@iffd R InaPEIFth treckhhAd M@ AlHest Bontent is found
restrained severely by the poor natural resources and
in thesharkcaf thesshast-leanei Taxusedhepproduetionaf 1Tke packiasel usually

3,059 o Takhp st R 0 RHEBIq REbg BHBRb Ky BN FERGer o

majrégini é@me@iﬁ_ tfa{él?mha pro@iet tHd réfenVaﬂmedmi:y?&ohaTrES around

been searching for new ways to rOdﬁcegaPcf}é,)tl taxee&gment of
thig BB TY (§Fal oRfelg HIRANTor hElraffbsoffychs S Restictions
of £agitonmens praeslion.190erefars, theGd Exist colvide, g tetween the
su X Q?éé}cg 'deé'(le‘érﬁj o\ltilc% e;eeécli%l@;]n vwﬁﬁw (ra‘rﬁhe%gﬁ'gq p:r))|(6:§=7[9 5%gélitaxel
exttémelyHgh. 15 Wender, A., Badham Neil F., et al., J.

Am em Soc., 1997, 119, 2755-2758): Anerica gave

up produci ng paclitaxel fromthe extraction of Taxus )
Maﬁarc}@méﬁ'ﬁﬁ hp&\pggn iSr‘?aé%h"PQ fargegyv éNﬁ}’_SstQki%rPth’G? ogcliferal. Iheir
res%%?&ﬁ éﬁph@%ﬁé%é@n%%: Wéheﬂﬁéé]%{%i% ntfiedis bP 15 bAfound

the paclitaxel 1nternmediate, 1.e. - deacetyl - baccatin
(Hgltoy, BAB) SbnmyraT & ulSinh ddaBesLiang, Bardt )., dnfimt iidhent.ngoc., 1994,

| ' h h 20,24 : f
118 o S et B Ref R e YRG! 72 e  Ju Flugheture,
1904 367 nE3adastess estt ., tAg e VERemMEit EdlL Ergl.l Mb95, 34, 1723;

requires a Iarg& nunber of farns to plant Taxus

WegsleshAc rashaes Neildr.eat aldehlAaf Chant Sasd 18T s 2756-2758):

(s th - Y f
A58 L 86 BB A Bori e IRabAS0 o el s anc
leayBenins edly @SR rendAsubSitateal dvifh, aekenli-synthesdmmedthedy The

Soc., 1988, 25 110, 5917-5919; Kingston DG Cgaudharg _
megiod ds, fiksti toaRx¥ragh thepadiifaxel intermediate, i.e. 10-deacetyl-baccatin

(10-DAB) from Taxus leaves and barks, and then the intermediate goes through
2-4 procedures of chemical reactions to synthesise paclitaxel. Although this
method protects the environment, it still requires a large number of farms to
plant Taxus, which consumes a great deal of land and manpower. It is therefore

not a practical way for long term production of paclitaxel. (2) Total sythesis

‘method (Denis JN, Greene AE, Guenard D, et al., J. Am. Chem. Soc., 1988,

110, 5917-5919; Kingston DG Chaudhary AG, Gunatilaka AAL, et al,
Tetrahedron Lett.,, 1994, 35, 4483; Kanazawa AM, Denis JN, Greene AE, J.
Chem. Soc., Chem. Commun., 1994, 2591; SISTI, Nicholas, J., WO 96/40667;
Zhang Hongjie, CN 1241565A). after more than 20 years of efforts, the total

synthesis method achieved success in 1994. However, the
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Tetrahedron Lett., 1994, 35, 4483; Kanazawa AM Denis
JN, Greene AE, J. Chem Soc., Chem Commun., 1994,
2591; SISTI, N cholas, J., WD 96/40667; Zhang
Hongjie, CN 1241565A): after nore than 20 years of
efforts, the total synthesis nethod achi eved success
in 1994. However, the 3 whole process of the chem ca
reactions includes over 20 dteps. Its efficiency is
very low and its cost is very high, so it has no
significance for industrial production. (3) Taxus
cell tissue culture (Huazhong University of Science

whékdprotes$ oo treggherlia0 AGERA0As indludesionak?( stEpishits efficiency is
Ohzora, Mayuko Takede, 5 Bi ot echnol o

verg @@h@ﬂ%@ﬁ.?@st 9oNery3 high 459 1 h afggg)sig%%eam e industrial
f
prda%%ﬁpplgs PRg st §§Je°€ﬁl't19r€ zhbn%SUN?é%éltgAJfE’S Gthte and

e|n ustrial productio cro
Teclnaiegy, aOM@Q@BﬁGAedVIEBDm@@g Ghidlyarst Qitzera, Mayuko Takede

3 21338 St eel tinn. W95/ 04154
B A iBIaagus. U B aralY. 19473 The Relhgd needs
a I@r‘ig @hlture%@r" ®PbaAH qok%. ver) Wficdid & aﬁﬁlﬁ}"lﬁ‘kﬂe iddl@gtfignBroduction.
Quiling 10 Li, et al,, FEMS M crobio
(4)@4@@@ fezmtatms(Arma Bisyle, Bray iitahss WOT24338; Hiapon
SQUAC
Steeco btﬁg |dro e% /IO%?]BE Wﬁ@aﬁﬁuwgn?’%é ral h Gary Strobel,
Xiatheharydrey et ml.{ Micrabikegy, 1086442 0168-4H81 diabfeng Wang, Guiling

Li ek, EEMSATierbidooy Fruper adbt 1Bd; 2402eRf: A rtpr ds free

froWhe”ﬁﬁﬁétY&é BﬂHééFhéthré’FéEBdﬁ&ésoﬁndJe%o%?f@éi 8téch8n _but the

status of pac i taxel pI‘O ucti1 on, pac i taxel
curréret gicains ﬂasehbecﬂmnihecabqvlaen@rmatmaheeterft @upphcatlons have the

alternative,and efficient  net S ctian
sh@ChER: 4 (0 “efibsoR ot f el PloliReion e fid ikl e not
su.tarbr@wmasgd@lrrﬁﬁmltda@dmmhl ens above and pr OVI des a

new strain and a new nethod to produce mass bul k

pacl it axel In _particular, the strﬁ s naned

Baﬁ?‘ﬂ @Pﬁﬁ? istatyp Of PRSNtEXGIRroduelingy pEell Ypbranddigpaclitaxel
deMand08R&re ACPHBEAIdroar ditdrahtivas RAat eﬁfgl@mﬁ?ﬁ@ﬁﬁﬂ for mass

i nvenhtion provides a m cro-organi sm
pragluctionaf paclibkelr nat a var. nonosporus ST-026R CGVCC No.
0899.

Summary of the invention

The present invention addresses the problems above and provides a new strain

and a new method to produce mass bulk paclitaxel.

In particular, the strain is named alternaria alternata var. monosporus ST-026R
CGMCC No. 0899.

According to a first aspect, the present invention provides a micro-organism, the
alternaria alternata var. monosporus ST-026R CGMCC No. 0899.
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WD 2006/ 009518 PCT/ S&005/ 000237 4 The invention also
provides a cell culture conprising the m cro-organi sm
CGMCC No. 0899. According to another aspect, the
nvention provides a nethod for the
‘ﬁdrsg@ﬁ/%;dgn of paclitaxel or a derivative the HE5Y02005/000237
conprising culturing the mcro- 5 organi sm according
to the i nventi on. In particular, the derivative
expresses 'a bi ol ogi cal agt I Vi ty simlar to or the
same as that of paclitaxel. The method according to
the invention nmay conprise incubating the mcro-
organismin a nedium so as to produce and concentrate
aclitaxel in the ce m cro- orqan sm and
hé“’ﬁﬁ@‘?’hrﬂ'”ﬂ?é"ﬂ%ﬁ&d Cﬁ'ﬁ ‘f"HF‘? HOPRIGHRG Tae mipk- °r93“'5m
C(g[qbloe[qélmgand/ or purifying the paclitaxel fromthe
cell s and/ or rredi um The medi um rray corrpri se at | east
AP to Afothel 't’ggp%r@ e for th
WP[?HIQOE’ea”%‘ 9%8?%?° e hrepent 1aysryion Pra‘éfpﬁﬁtaog‘& agf for the

prédudion of patiitaxel dred elerivdtivetthefeohebmprising ciftufing the micro-

orGATTE ARG RING, Bty BUBNUGT i Papisaiar, fidemvatepbifses

bl@@@f:al%éfnﬁﬂcélmlldﬁléﬁir tH& samé b8 Ghat RPEBIRAXEN Ni trate,
anmoni um chl oride, and a nit rogen source nat erials

that hel ps the said mcro-organismin grown The .
Th?emeﬂmdngsp%ﬁgrﬁos@ea'nM%wm@r 8@% comprifieo incyhatiig i micro-

or§éH|§mtu|i‘ almbB&URS s B8 to @rﬁ&e%r@%n%ﬂhir&e%éﬁfﬂd}@ in kA8 cells
dium may conprise at |east one of | ow ng
ofﬁh%éfmﬁr@rcggalwﬁ@hegqi/gmhezmeémrm Theemaﬂa,oc!; may fusther ggmpusm
t hat
oofitino 2 PERHT BBbLRERE fn bicefls B Medom oy
conprise at | east one of the follow ng: boric acid,

- Thgomesiam, may sampese spst ekl $19 dRllowingcolygpssnzausTose,

maRfe TBAGARRS € 8§/Hélibhats?arch WA g6/ Bzggéﬂage a carbon source.
PCT/ 5G2005/ 000237 5 The 'medi um may conpri %At ] east

-mgigeals fthah Belps| thevwsaid : miska-erganises b Brawiagi @pwder of peanut,

powder of soybean, corn steep solid, yeast powder, peptone, beef extract, yeast
extract, ammonium nitrate, ammonium chloride, and a nitrogen source materials
that helps the said micro-organism in growing.

The med'ium may comprise a non-organic and/or an organic salt that heips the
micro-organism in growing.

The medium may comprise at least one of the following: phosphate, magnesium
salt, ferric salt, and sodium salt. '

The medium may comprise trace mineral(s) that help the micro-organism in
growihg.

The medium may comprise at least one of the following: boric acid, potassium
iodide, cobalt dichloride, zinc sulphate, and manganese sulphate.
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arachi donic acid, amnocitrate, ceric anmoni um

nitrate, potassium pernmanganate, pyruvic acid,

p-coumari c acid, vanadic sulfate, hippuric acid, a-
waRkhss@ceti c acid, 6-benzyl am ne purine, %kh%ﬁﬁmwmmny7

nitrate, and cinnam c acid. 5 The nedi um may conpri se

at | east one of the follow ng: phenyl al ani ne,

benzam de, sodi um benzoate, sodium acetate, acetam de,

propi onam de, and benzoicgacid. The nedi um may
‘conprise at |east one of tﬁe followng: i) at |east

one carbon source material selected fromthe group

consi sting of 10 glucose, sucrose, naltose, fructose,

I ta) I :
TRHEFRB i riies o Bnedfidhe RBIE Biktniide fonip soie
archodm"lmoramd;tl aminazitrgt@wd eeriof greenonium , putnateyr giotassium

soybean. corn stee soI ye e
PREROR e OPINS a8 PEe S R eI ST AR i, o
napitiytticetic adid, simlenzylaiamemlmmpha:t\er nitrages) esidwinremit acid.
ferric salt, and/or sodiumsalt; iii) at |east one

trace,m.n I e I e _gr.pup. S
i e e e s3eEEs il (o8l oB L Freiple Aty Rlanipe
bexizbpid, espdiund benzpte,cswliurs iAqetEte e acetanide, drepionaroide, and

| nducer sel ected fromthe group consisting of nethyl '

Iﬂ:)nl c acid, arachidonic acid, am nocitrate,

cerl C anmoni um ni trate, potassium pernanganate,
Theymedium may dpmprise abieasicorecofdhe ¥aliowiig:  sul phat e,

hi ppuric acid, a- naphthylacetic acid, .6-benzylam ne

pur 'a??east 8hé Irboﬂ'stom{eh%?t%ﬂg| gél&?%‘&”fr%n‘ﬁﬂ ?ﬁrOL\{B c@ﬁms’u g an

Iea one pr cursor Sail d croor gani

| n giuwoisag, suckises emaltdsq frucmse hahgemip stanck] dactose,ofand
rbé@ i.ne, benzam de, sodi um WO 2006/ 009518

PCT/ 7000237 6 benzoate, sodium acetat e,

acet am de, propionam de, benzoic acid, and acetamde. .

i) n phdledst @hamitragent mrcmatﬂatferlawebrctﬁdnfgomdhe igeoup consisting

I nvVeRLLRer B%édﬁ‘ﬁ%de? Bf S5VheBR, corn steep solid, yeast powder,

peptone, beef extract, yeast extract, ammonium nitrate, and ammonium
- chioride, phosphate, magnesium salt, ferric salt, and/or sodium salt;

iy’ at least one trace mineral selected from the group consisﬁng of boric
acid, potassium iodide, cobalt dichloride, zinc sulphate, and manganese
sulphate; '

iv) at least one inducer selected from the group consisting of methyl
jasmonic acid, arachidonic acid, aminocitrate, ceric ammonium nitrate,
potassium permanganate, pyruvic acid, p-coumaric acid, vanadic
sulphate, hippuric acid, a- naphthylacetic acid, 6-benzylamine purine,
silver nitrate, and cinnamic acid; '

V) at least one precursor, that helps the said microorganism in growing,
selected from the group cbnsisting of phenylalanine, benzamide, sodium
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made in aerobic conditions at a tenperature from 23C
to 29C, the 5 fernentative initial pH value is
5.5-11. O and the pH value is adjusted to 6.0- 7 5

md and |ate fernentative phases.
‘&B Mﬁg according to the invention nay conprlggnﬁ‘t;z‘ms/o‘"’237
Ieast one inducer, wherein the inducer(s) is added in
i nocul ation, and the inducer concentration is
0. 005-0. 1% based on the weight of the nmedium 10 The
nmet hod according to the invention may conprise at
| east one precursor. having a concentration of
0.005-0.1 % based on the weight of the nmedium and

R R

f er meotantide.e process. According to another aspect, in
the nethod of the invention the mcro-organism 15

g BHOEERA i e s Aerd e MG RO RS iihhgn may be

madkeli ing aryabéd | eonditivast Be 4 eienmﬂ‘atﬂrearfrctmnk?@vi toh 2936, the

car@gﬁ\ge '\Vg'raLpﬁna l{d?é'g%e?ﬂi %{‘ﬁ&ﬁ c%g_geglgna%%sgdfgoeﬁgﬂ 5

durmiguiee niid aod |adfarfienchtive phlgesar |y fernentati on phase
but adjusted to 6.0-7.5 during the md and late
ot her

TR BB 0, 20 B e heBHATA BERBRRe ot dEpdteand fpucer
wigerdinothe prdudey(sh 3 duedi ih _avmiulaﬂdlnie:agcg( g;et ?gu%?gce?t{?tion is
0@@%? @ﬁbﬁge‘! g?ﬁ/@ hLX#&H% r&%ﬁlﬂ@nt i ng sggér nat ant

fromthe fernmented broth ; (2) extracting the obtained
They aedthad actdrding toi thet ineergioni mag adongrise aatdeastt or@e prewirsor

t h b d. i G
e, BapRbatfp AT e e baghelar Fienpeiofao 8 Rpgim, and
thehpreahtsar nady elxé ratidedofvhent the @agroverganieir graitag isaRhi the.

flcati éx%%glll ion to obtain the bul k

'°§%rét igraw PEREESHS/ 000237 7 In

parti cul ar, the pH val ue of the cultured sol ution
Am‘rdxngtcsaamh(eﬂhsm ih¢he a'lﬁthmi efcthe onv&nfieN tle microwgganism

roffep bl anhethar R anks 1R SonrasnagrapiFEn metod
or the method of adding myceha into the fermentation tank, with the carbon
source and/or nitrogen source being added successively in the fermentation
process, and the pH value is not adjusted in the early fermentation phase but
adjusted to 6.0-7.5 during the mid and late phases.

According to another aspect, the method according to the invention may

comprise collecting and/or purifying paclitaxel, wherein the steps of collecting
and  purifying paclitaxel comprise: (1) separating the mycelia and fermenting
supernatant from the fermented broth ; (2) extracting the obtained mycelia with
a first organic solvent and extracting the obtained supernatant with a second
organic solvent, and volatilising the solvent; (3) purifying, the obtained extract of

step (2) with chromatographic purification and crystallisation to obtain the bulk
paciitaxel.
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purification nmethod of step (3), at |east one

chromat ographic colum is used, 5 packed with silica
gel or alum nium oxide, and the 'nobile phase includes
webdsgomk{smet hyl ene dichloride or ethanol / methw,&d6os/000237
di.chl ori de or acetone/ nethylene dichloride. Further,
the invention provides a nmethod wherein the
crystallisation nethod wused in step (3) conprises:

di ssolving the crude paclitaxel to be crystallised in
10 net hanol, adding water to obtain paclitaxe
crystals, and filtrating the crystals; or dissolving
the crude paclitaxel to be crystallised in acetone and

ﬂlcﬂ&reEH@PW valie &Rl BulkRéd isoRvish Befeed atep (BNehay be

tratlng he crystals; repeating the above

&tPé‘ﬁQ;ﬂC&@s@kqlkﬁP sglutiPBast one time;- and
drying the crystals to get pure' bulk paclitaxel. 15

FuBheef thdemeenttin proided e rriet@cw &ghdréiguire tﬂe agtttommiatbdf &phic

show the spore of new strajn accordi ng ?_'!the Ewesent
pPuFRAAR TBRINOROg P $3)s Ablsst RS FETAtadrAPhic EOERR 15 Used,

paéﬁéoamhaguﬁ@ar e Grt éluFrhﬂuuW 888! ahd MRS MBBie p%%sEI iBH08Ss
C chart of the sanmple extracted fromthe

mﬂh@/@VNQSW‘%nQTﬂ@?‘P%ﬂe vart ethapelimelbylgne dichlpridgcet g:tcgfone/

m%:fh)qgﬁg RAlcki§et he HPLC spectrum of the sanple extracted
e Invention's mycelia with acetone and et hyl

acetate. Figure 5b is the HPLC spectrum of paclltaxel

Fugmhdaﬁdn neprovides oo enehos Mhereit thepeysiatisetiay meihod
USEHWE%P &'05 ngwlm%m@ &g 'b%clﬁﬁﬁél'tb%@hryﬁﬁﬂﬁe@%

pr esent ent1 on. gure
metpanalr adding wptee to obiai pmhéaxeh@rustg@npn@flltna‘hgg rtlee vra{sta§ or

e s

to pehdéint padlitaxet arystals, gadilteating thiegonyetalin repeating (B above
d .
PR P ieb i o ok R

bullapadlitexektl st andard sanpl e.

Brief description of the figures

i

Figure 1 and Figure 2 show the spore of new strain according to the present
invention.

Figure 3 shows the mycelia of the new strain according to the present invention. -

Figure-4 is the TLC chart of the sample extracted from the invention’s mycelia
with acetone and ethyl acetate.

Figure 5a is the HPLC spectrum of the sample extracted from the invention’s
mycelia with acetone and ethyl acetate. Figure 5b is the HPLC spectrum of
paclitaxel standard sample.
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Figure 9a is the NWVR spectrum of the paclitaxel nade
by the nethod of present invention. Figure 9b is the
NMR spectrum of paclitaxel standard sanple. Figure 10
art of the effects of paclitaxel
W§ 260&@09%& hod of 10 present invention and S%Epllﬁ%%’f? 090237
paclltaxel sanple on the killing percentage against
ovarian' cells by minimal MIT nmethod by the use of
culture medium RPM 1-1640gcontaining 2% cal f serum
Det ai | ed description of the invention 15 The whol e
content of any bibliographic references nentioned in
t he present specification i s herein incorporated by
Fl@ﬁfeebr CidGhe Lﬁf%p%&?dm of th éli'ia%&el ﬁ%‘&%ct%%tﬁehﬁ ﬁ‘{oﬁsﬁrﬁresent
nvention -organi e ternari a
inwérmenrfagare\,eir is th® hb/sqimﬁctrurrsﬁ mmaxetcamm_sam. The
strain alternaria alternata var. nonosporus ST-026R

; t
"2, SERaTe Roaiirl B et GRERLH, te et g! ooy
inwgntioh. Big@®. 7b isibe IR epactium oapmﬁmcebshaddsrdasammle.
cuI ture conprising the mcro-organism CGVCC No. 0899.
Oéadasrteetms %Ee&dthgg r@?rﬁﬁéemém md¥eSSiEfHe MRl diftesent

rovid a production ‘of paclitaxel or

inyendioni Engurev%b istibe 863 spesipim of paglitaxet standeydiseenpie.cro WO
2006/ 009518 PCT/ S&2005/ 000237 9 organi sm according to
Flgm% di¥ &R NRIR sbé‘ctﬂﬁﬁ o ﬁ'ga' ﬁa’dltatxeﬁnﬁé@ 'b&/ttﬁ’é( ethod of present

erivative is a IS nod
inverdion. Blg@rec%mtbalNl\é E§ﬁ§¢h'ur0|0f ga@llt@(el §tam§arcb@amrde
paclitaxel. However, the derivative expresses a
| f
LR RPRRRY oAl or elorieuasTe] Pipllebeftarh® (AT o7 e Rinddlof
presepaineention aod tsiandarddpadfitaxg! APk oA theaéstﬂmgd pergentage
éﬁ tigV4REY cBlls B, ARfinkY MG nitkndcPB5 e Séfefhlﬁjfre trRgium
rocess of pacl |taxel preparation. Accor i ng any .
Nﬂ-éﬁéﬁhé@ntﬁlﬁl"mag%lQaéf@imféncon'passes any possi bl e '
paclitaxel derivative or simlar conpound. The nethod
according to the invention may conprise incubating the
m cro- 10 organismin a nmediumso as to produce and

concentrate |itaxel. in the cells
Detailec? descriptio ? the invention

The whole content of any blbliographic references mentioned in the present

specification is herein incorporated by reference.

According to a first aspect, the present invention provides a micro-organism, the
a_lternarié alternata var. monosporus ST-026R CGMCC No. 0899. The strain
alternaria alternata var. monosporus ST-026R was deposited with the China
General Microbiological Culture Collection Center (CGMCC) on 4 March 2003.

The invention also provides a cell cuiture comprising the micro-organism
CGMCC No. 0899.

According to another aspect, the present invention provides a method for the
production of paclitaxel or a derivative thereof comprising culturing the micro-
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of the m cro-organi smand/or the nmedium The nethod
may further conprise collecting and/or purifying the
paclitaxel fromthe cells and/or nedium The nethod
rdi to the invention has of shorter cycl

@89@’6%9@ hi gher production rate. Further, %\‘leo?ﬂ/\%m”
an efficient nmass production of 15 paclitaxel ifoit
is used in industry. Its industrial application can
not only protect natural rgsources, but satisfy the
requi renment of the clinical drug demand as well. 310
sanples fromthe branches, barks, |eaves and root

bar ks of 7 Taxus yunnanensis over 300 years ol d,

rowi ng in. the onlfer
orghsias plafing 16 Berhvaiohon Bardanen oo sapitare! et is 2
comanﬁ@lwmchl isi AHodifiefU 20 IBQQVbnéeehéﬁﬁibﬂaemﬁ@nt or group
| ected. The barks were sterilised with 60% al cohol

compatackio PACliadel; HOWHET, WA AIRIVELYR: BXRTRESSSaR INoIQgicH actvity

surﬁ:fa‘?%'drstﬁg S s ARGt &hsaclm@lmélgaw.@] d@ﬁaﬂ@hﬁ@ be
hl gem was then torn into thin layers, and t

p
@zﬂm’ by fyghes raedifying: the Hiain agriosdieg to Hmlnaenfgme@r mﬁdtfsr\'ag
r t I ul
o o O P e QA bl lontaent by, a0y
refecﬂmeampacléam :eacgmeasaﬁesm roseible paplitexpkdenviative pe ﬁrmllar
of m crobes grew out consequently, and the
col'oni'es of different shapes and different col ours
were inoculated for fernmenting experinents. The
Thet mathes aggasding gl tmepnnwndm TBY2¢BpPIiRgo Mipgbating the micro-

or@%é%g%sg‘%ﬂfﬁg SPt g%rH epéarrﬁllaé r@éﬁ rat@eﬁA‘fC iSRbFHl R cefls

nut at e ravi o sever a

co

- of dee emieior@rganis and/at trengediunst Tie meilhOdTmaryhfblIrtbgr comprise

co“?gtingtén%%rvﬁ?gnrgc_gfh%lf{%%ﬁtaxm%%bt ?ellts%?n)r ec}uﬂ? basi c

'on so as abl e
monosporous strain for paclitaxel productlon The _
Theboethosl aeoeodiportoutbe Javention vias efcshastes dcycler dawgr cost, and

nGRI=BRL SR Al A, RS AR RRsy prpgucton of
paclitaxeltif dris waed dbtirdustry. Its industrial applicatiomean not only protect

) : | g
o B TR buf el e PéceFfbio 36 FRE BUfbel iy demend as

well.t ernata var. nonosporus, with the code of ST-026R
Thi s speci es has been deposited with the China Ceneral

310 samples from the branches, barks, leaves and root barks of 7 Taxus
yunnanensis over 300 years old, growing in the conifer and broad-leaf mixed
forests at the altitude of 2,500-3,000 m on Laojunshan Mountain, Lijiang,
Yunnan Province, China were collected. The barks were sterilised with 60%
alcohol in sterile conditions, and cleaned the barks with sterilised water and the
remaining water was sucked. The phloem was then torn into thin layers, and the
samples were cut into small pieces, and aligned in the order from the phloem to
cuticle, inoculate on water agar medium. The samples were kept cultured at a
constant temperature of 25°C for 7-15 days. Different types of microbes grew
out consequently, and the colonies of different §hapes and different colours
were inoculated for fermenting experiments. The strains which could produce
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10 M crobiological Culture Collection Center (CGVCO),
and its address is No. 13, Beiyitiao, Zhongguancun,
Institute of M crobiol ogy, Chinese Acadeny of

M% 18 Beijing, China. The depositing nunber is

0899. The new strain CGMCC No. 0895‘31{?‘8%}’0%{%"8237

by the i nventl on has the followi ng' microbiological
features: 15 The length and width of the nmyceliumis
roughly equal to each ot hef or its length is about
twice of its wwdth. The ce narrows at its mddle

part and expands at both ends. It also narrows at the-
transverse di ssepiment. The whole nmnyceliumlooks |ike
the formaqf a chajn, Its bra re.short WI h.sha
Py IPBE!IteH WS .S@(e@?ﬁdnﬁe%wafﬁ%?f Suffb gt fadigion. Afer
séﬂ/éﬂélleéeﬁi’érﬁf'@i@rﬁf miestionsf a2 Gstialire cﬁpﬁfoﬁphcﬂbgic vanatlon was

si ngl e- cel h the size about 20-25
oias WEiGh Warfaken ah dibeels STARHONG o R DekEP R o get

- thehedaiiE e méhddbbiddse stRaPefd Fddiiel | redustivrpe Th'éheabove

traces of the spores are clear. The strain of the
mono%mzr@tem stsaip aMess aphieyask thromgh severgl genesationss ofyewtuse yand

. b&(%Yﬁ% é\%ﬂvé?{/ @@%ﬂé i the h‘éw s%fa.ﬁsfatas ienfioh Was! SHiShEd.

wosmrcu ar strias. edgelstldy, t he

ner er is dark brown and the out | ayer
Aé‘?QFd%EﬂPgh e infemaiienal code p’éb%f@n@akmfg@%nﬁ@tua %Lewamde)
tHY §t% P38 ﬂéﬁ?edaé“éjﬂﬁérﬁé‘ﬁé/ SﬁérﬁatadWa?S ﬁi%hB?;SBrus T\m% the code of

ium has thic hin mycel i um cel ium

S@fQﬂﬁB fTaist Snelcﬁisakhﬂﬁdé}ﬂenspiﬁpéé‘;'tedan‘dlm hﬂ"eny@BInlaa General
RESEfcB NS SR E RO RN s .

Bhlyitiabj uzhdnggosnayn, winstitute kef Mld@b@lagy tﬁbmeaef Acaderpy of

ngl e
SRS, el PR IEE RPN LI e
bead-|i ke spores that is 2-3 tines thicker than

Thatnemestraiy BMEC Nne 089 peavidashbyiieeinypniion bas e following

‘rﬁ'fyrgsfolo%waﬁé%tﬁr o) of the 5 nyceliumis a tipped, thin

nsparent long cell. The strain of the invention
Tproduces ki nds of spores, the first type being the
berleagtbsanst width&f dhe anygeiu) is Topeblyi equahia rashsothen er its

9y 59 HRE R0 o B Sl TR HERR RS HRR Bart anc
expands at both ends. It also narrows at the transverse dissepiment. The whole
mycelium looks like the form of a chain. Its branches are short with sharp
angles. The meristem mycelium is short, and is of duplex dichotomy. Most of
the spores are single-celled with the size about 20-25 pm. They are colourless
and transpérent with no verrucous shape. They are in ellipse shape or stick-like

shape. The traces of the spores are clear.

The strain of the invention expands in the culture. [ts form is densely covered
and presents a circular shape with two layers of obvious circular strias. The‘
edge is tidy, the inner layer is dark brown, and the outer layer is off-white. The
rhycelium is colourless or olive brown with brariches and transverse
dissepiment. The mycelium has thick and thin mycelium. The mycelium grows
fast with abundant spores, and the mycelia can spread' all over the surface of 9
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spores, fewer of 8-10 spores. The coni di ophore
generally has 4 cells, and the 10 cells are
cylindrical, transparent, solitary and upstanding The

conldlospore is egg-like or ellips
Vz(?g(ﬁg/ﬁ@? spot vei ns densely distributed e‘TqT§SG2°05/000237

surface. It is dark coloured and its di ssepl ment is
not clearly visible. Its size is about 21-25 x 11-15
gm and the width of the gyceliumis 4 m the rostrum
iIs 2.0 m Spore chains are forned on top or side of
the spore. The 15 matured coni di ospore is reversed
egg-shaped in light colour and is about 25-15 m it

cmr}ﬁédlffm(sw‘ﬁwﬁ Ssgg)cgﬁurq féﬁﬁsohm Iﬁ(%dig)laclgs on the surface

'ong tud naI ment s. narr ows between
of thed Imaednimt Fr@espmrmeanuymhe pfm riomm i up zslr[gl¢norTﬁeserles of

sec
Rt o storf BT BapdTies $obiRsPRACHT 253 ihesicReE ten
maltwea reyoetia alThs psquoees bam deyelop| ln’@ese\anmdgdm ukhef tamgof the
i s.20.10n haped and it can
myﬁ?'&’(%tse Fl% ﬂgn%ﬁéﬂ{aﬂ% rgf'%lg%?ﬁﬁ third type is a
new y di scovered spore that has never been reported
Thy etrainl of thadnvention paedudes|3 kipdeof aperest theafisy e haing the

coHﬁ%@@%&r(@ngﬂ}ic lsﬁ?rbg il Bra%hég‘gro\nhﬂgpgg c(:J‘i’ams (every

tran ovaI spor
bramhdopd:asupgmw s;bme M)t Ffaassmr%@hamsmaﬂumoslsﬁtﬁdoﬁ4-§

sob RS L8 AR, T ol O b e

celishearsexyiiidricaly ottanspaventpfsaittdry opog . ups;tanéihgpeThes mlnger

coppFERIz0E B0 Eor BTN SRR G bR detsel dlsibuted

onlTRt fifhckOltis dauc eolpamdd drakits dstbln’(dTrﬁ ﬂam stekagy wisible. Its
. cavicC 08 e, i nventio T od i ncl udes;
SiZ8ulf (AoRhg 1B o il rpng i Wi SERSRCGRG4T i % e e
rostRin?$s 2@ SRNSHaS cRifs @Pd ¢etitiddeé® et 'sto%xéﬂ th'enspdrélel' he
sald strain and nmedium and collecting puri fyltgz% 15
F

mafuredi qoajdiospore i feMersed iegg-shaped inslighi &C’I?é‘d ﬁOFh'S Fheu

T30 g QRUERARPUD' ABHRIN Tyt
naaows ietwegre theserlis o the sporeans!. thé):rhﬁrumos @dhjim. dhe second
typ(ria,i.'mt o agl Which t"ls(,e rpro uced ?nnth%eeaz%@/ pq'ldaslencgfom§/cpe(?‘aperowl't“n and in
the liquid medium:; It is a special spore that symbolises endogenous fungi. It is
Iong crystiform or ball-shaped and it can produce mycelia from its side. The
third type is a newly discovered spore that has never been. reported yet. It has

two parallel mycelium with a zygomite between them. In the middle of the .

‘zygomite, a transparent light brown oval spore is produced. A matured spore

has 4-6 transverse dissepiments and 2-3 longitudinal dissepiments. Its growing
pattern is the same as the zygogamy of alga but different from the sexual
production of Rhizopus.

Its 'shape is as shown in Figures 1, 2 and 3.
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accelerate mcrobe's gromh and increase the rate of

paclitaxel production. The 10 said carbon sources

i nclude, but are not limted to, glucose, sucrose,
fructose, glycerol, starch, lacto

ga%@g/tﬁ(gglg The nitrogen sources |ncI ude, bﬁl?c %965%90237

limted to, powder of peanut, powder of soybean, corn

steep solid, yeast powder, peptone, beef extract,

yeast extract, ammonium nijbrate, and/or ammoni um

chloride. The proper ratio of carbon sources to

nitrogen 15 sources is 150:1-40:1. The said

non-organic materials include, but are not I|imted
ThEan%ﬁtﬂ?ﬁ rﬂ)ﬂ?\;l@es H‘?\%We e’tHUdSte réduc%uﬁébll?aqxemﬁﬁé Welv strain
erri S, Su as ferrous su

CGMCCl %Qawbbthedmverstm Jﬂnesaethgd Ie@lum%ssuguammﬁhe lnventlons

SRR CHPIGE 208 b iePiund 6 330 hefierid Bhiyeeheiitors Pdbinater in
thepealdstramrandomedmm avidadollectingtnok putying ipaclitaxe! ftem the said
Eanrg(fm 38 sul phate; The said nediumincludes, but is
Cehot ™ WP L8y to, inducers, such as net hyl jasnonic
acid, arachidonic acid, am nocitrate, ceric anmmoni um
Thei saicamediupo car dedhe senyantigaalzaranydyown medigi ig the field. The

salyf &%H%'cﬁn@?i’s?s s %&gc% Lﬁrfzdsfngr%ggh Fb%'idec n%‘férﬁjils Other

a- na Icacrd
orgmtm: atr enon-arganid mrederials auandbe Tadsledainto rthell rnm:huntlsgd@s to

o B e, B BI85 0 e prgpton. T

saftC edrbde souestinciude, bmranqalnohmmtekda 1o, kgiec sacnode, matﬂose

B R e e e L

inélﬁ(ﬂeq bLearemstainitea toapowderwif @eanlateﬁmhd@r afsogbéam erasteep
ne tenpen roenting .initia
Sl Ve PR BAPIENS. BadToPHck aah Tl Aggtoniu hirdle,
ar@ﬂ%@ﬁ%ﬁﬁn fEFnTérﬁ@ZOf}ﬁ! %&3?3?%3#76&3‘%% E&bﬂrcﬂa‘sl toahlﬂmgen
can pe a St e I N e ng | ate ases
SQUTSest B O A0 b A oprBARE ostegao el iendlit 516 ot
nn]gfe@Ofodltphtasét@at@uhﬁagn@si@ﬁndalts Qfgh ésafnagﬁaéaﬁﬁi sulphbee; ferric
ernentati on can

s Mt & ORP o AHBRat: fom SMGTidee FadE Palsaychipe sodium

potaskiiR M arifate N Ths 8HHNediuAS IMiNIdes? i, |sah@lChhﬂ@ﬂlt© Srace
aCId am nocitrate, ceric annDnlun1n|trate and

mipgrals SUG SRR REHRUAsSHD iodide, Gapalt idighlorided Zingesulphate,

mBhGIrREE SHIPREES EHePSRd fddiin §riRARRS! bliGs e lifREd Winditcers,

such as methyl jasmonic acid, arachidonic acid, aminocitrate, ceric ammonium
hitrate, potassium permanganate, pyruvic acid, p-coumaric acid, vanadic
sulfate, hippuric acfd, a-naphthylacetic acid, 6-benzylamine purine, silver nitrate,
and cinnamic acid; The said medium includes but not limited to precursors,
such as phenylalanine, benzamide, sodium benzoate, sodium acetate,
acetamide, prdpionamide, benzoic acid, and acetamide and etc.

The culture can be conducted under conventional and known conditions in the
art. The said fermentation can be under aerobic conditions at the temperature of
23-29°C with the fermenting initial pH value between 5.5-11.0 (preferably 6.0-
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0.005-0.1% Al kaline solution can be used to adjust
the pH value during the fernmentation process. The
said fernentation can be carried out using

al or known 10 apparatus and -conditions
‘ﬁﬁg%\/\ﬁmgﬁ&tnhe art, for exanple, oscillating tHe ¥eftyo2s
W th conventi onal or under a known speed rate in the
art, or be conducted with the conventi onal
fermentation tanks, such the 7L and 50L tanks. Wen
the 7L and 50L tanks are used in the said fernenting
process, the carbon source is added successively in
the fernmentati on process, and the pH value is 15 not

7 pREvalll caft 62 phslel BTRGP 507 30 AR B
ferofentedidn nthenydtire amenrs aetdranifest asouirdihg o ctiléurk coaditiohs, for
oG ik i Aalb S 84 ook gﬁf%nez%agbfsgnsa%ﬁwod :
is Si':ér;?lalblgrm ad%grinmgm gmh a8 rgeitwk jdsmontonécid Beachidonic

2oty AR SEEER QU AT Copoieat S agzpte ino
indculatio, handrekiit! prefand ceteentage N@ith OtfesbékﬁV\fm tHee PRSaRIrh) &

o AT AR SeSiorSh BE B8 B2 Pl cab Gt e

ferfrehtdtioh pesdeser filtrating method, Pacl ltaxel can be
extracted fromthe solution with one or m)re organic

sol v. S ch as_ hal ogenat ed .hydr ocar bon
T oe 01 OB o e T UR P U g . camventinal r known
appaetust anck conditidriee ksepa ira tied arty ¢ eﬁnﬂﬂ@, bﬁ:llt@t‘hg ané Qﬁ)ttle

SR8 I, SOLLENLS, (PUCD 05 SEPLTE O i wi

thepetirivehBshadrimettifion tamia! Quél'paé’ﬂiét‘lLOéﬁH 50 tdAREVWN
met hods in the fi eI ds, such as chromatography and-

tall WO 2006/.009518 PCT/ SE2005/ 0002
WG Rt o Bl S SSRRU F P oA BeeeR oecptbon
sog@kds adtéd sadit!ésswbtylm ghe farfHantationyprocese! ah8 thé®H value is

o} ULPEY ATF SBEISrERAIRh ABRRe 0t BUFRESOLoPITS GHing the

mid tmdsaueobhasps crpmsmetr(éa) of fddu?]@ﬁ?ycbm?lrW@Qié feﬁm@h'faﬁlbﬁ Itrta%k

celia wi t he rst. organi ¢ sol ven
Caagﬂf ?ﬁ%or{e @m"ﬁ%towem AR @ ﬁ@deptfginlnctf@opem from
mo’wlétlwﬁ"t@&hé @ay @latRIvSHaBe that the micro-organism grows to, and
the ventilation volume can be decreased in the late platform phase.

=

In order to separate paclitaxel from the medium, any conventional or known
separating methods in the art may be used. For example, mycelia can be
separated from the fermenting solution with centrifugai or filtrating method;
Paclitaxel can be extracted from the solution witH one or more organic solvents
(such as halogenated hydrocarbon, like methylene dichloride and Chioroform).
The paclitaxel in .the separated mycelia can be extracted with one or more
solvents (such as acetone or methanol). The obtained crude paclitaxel can be
purified with one or more conventional or known methods in the fields, such as
chromatography and crystallisation.
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conpletely. (3) Purify the obtained matters with
chromat ography and crystallising nethod to obtain
paclitaxel. After conpletion of the said fernentation

..Jhe obtained solution's pH value is _adjusted
%Qg@%égﬁé’}w th thin acid or alkaline solutiohS” ‘JI;ZOP%Q?H%”
10 tenperature or at a tenperature |ower than the room
tenperature (the latter is preferable), pre-treated at
normal conditions or lightsshielding conditions (the
|atter is preferable) before extracting paclitaxel:.

The conventional or known nethods in the "art can be
adopted for separation in the said procedure (1), for

_ ; o
R BRI 1 B R g b e A6 RN cBlls Ml cuture
mediomenhay ecofifrisetthe foliowingtprdcedures:i () Sepabate dih1'e dermented
g e i e AR o U el rtihe o
Exdraahirecpadiitexet romdihgi fegnentad mydelid withnihe Uirsieorga@ic, solvent

f dryin and freeze drying is..

i EP STREE i e oep B Repanys i ans valtive fhg splrents
coplatbly. s¢ed)d Pfdrifysttrr:er ]gmnéined;ogwamts U\{mld f:mron?tbgr&phyngnd
L L. fromthe fermente celia can be any -
c&%%lbéﬂs)ﬁ%%‘?c{%ro ‘?I'B\Hﬁc@tgf(é)ents, rT}s/uch as acetone, et hyl

acet ate, nethanol, ethanol, methylene dichloride and
Aftdr| conufietion ofinthiel saicidertnmeTdatiqn pocesd)ythe aabddined sotution’s pH

vl gt Ao 0 B2 Bl EhORE o BRal™ eofigs et Foom
tempetatole, orsatchtemsperature idwer 2hary tHéatdosi tegn@ardture (the latter is
o, BB A SO0k s o
lattért | preferableY edfdranaktravting NsutitakBl e, cbMeentional or known
oSPATE BGEngoh CRE 8t B9 e O, or
exdeiifié OS5 feBmBRIB SERAP HaP0B& FEpardiediithd BOhtHfR{aN Or eftring

dj. chl ori de, ethanol/nethyl ene dichloride or
M&E@fone/ net hyl ene dichloride. One or nore
chr omat ographi ¢ colums can be used. The said

Incthgssaitl | procddure (R) thenfdrmémted bylyculiy € bendried) anulidd and

e%%%%/\e% \;vrlr’?l'tl rcl?goélr"nllcnsolvent. The said drying method can be conventional or

known, for example, natural drying, thermal drying under 60°C, vacuum freeze

drying, and freeze drying is preferable. Light shielding conditions are preferable.

The said first organic solvent used for extracting paclitaxel from the fermented

mycelia can be any conventional or known solvents, such as acetone,' ethyl

acetate, methanol, ethanol, methylene dichloride and chloroform, while acetone

plus ethyl acetate is preferred. The said volatising of the solvent can be-
conducted with the field’s conventional or known methods, such as natural

volatising and decompressing concentration.

In the said Procedure (3), the chromatography purification can be conducted
with any conventional or known method, the chromatog?aphic column padding

can be silica gel or aluminium oxide, and the mobile phase can be



10

15

20

25

5 the art. The said recrystallisation can be:
di ssolving the obtained matter into a solvent, such
as ethanol heating it to 40-60C, adding pure water
make paclitaxel crystallise. Th
WQ%@%’P@ ure i s decreased to 4-10C and then qu%rsczoos/ooozw
obtained matter is filtrated. The above process is
repeated till the obtained matter reaches sone
degrees of .purity. It is fgltrated and dried in vacuum
to get 10. pure paclitaxel. The said recrystallisation
can al so include: dissolving the obtained natter into
a solvent, such as acetone, adding a solvent such as
ﬁ%gn e The tur
mél?s @re?a Ié%k p&&ﬂlgﬂ:@é(and%r}%éﬁngﬁhﬁﬁern& ed. &lg}'ﬂgﬁ&%ove&
acgipoe/msthylena disblaride. Oinel ortimere Bhrgmasegreabicesolursag isep be
usSPNE degrees of purity. It is filtrated to get the
crystals, the pressure is 15 decreased and the
obtained matter is dried to get pure paclitaxel:
Theeegid ertellispiien isceendvgtadhiy ABYyCeRYeNtienaaMIn@yY gethod in
[ t 0q
tnd BR. THY S3l 8B/ EBiGaon oA b8! i av{nghseqd@né@mfermc{
solVIaElr stich @s ¢thanobthaitieg |tptac40-6a3&é.l adding fpuné gvater intadsto

el peiRef THRERG: 1B ABPaRYIre i SoHEBRaY o TR 360 ten

the Buﬁﬁbﬁ%at@qgﬁlﬁrdﬂécﬂmhéuétﬁd\fel &Bcéﬁ‘sdlstrbpeé@attlll the obtained

propriate pH val ue suit t he
matler FRAaheR gogesindieprt rauflty alh@ ft'frﬁtgd %é‘dtqﬁ@dt'F YACYYN to get

pu?&%ﬁb & Tiae safda"ré&?stﬁlﬁéaﬂfohabarpaéléd) tiaXiate: E}éséﬁﬁlign the
nutrition and adjusting t pH val ue, the strain can -

obiained matteyiinfer aroivent, eSLaahda$ FERORGe aﬂﬁ@gkeyscévﬁm rieich as
heﬁﬁr‘ié ¥ Héké gacmgka%tmgé Srh%%mpb?a%ﬁrle RURFedRda6 M-f

expressi on new strain -
tl@wta Taadbove pregess i rapgaiedttﬂidhe @btalmﬂ;i matienreaghes

809?36 bliBh . PLiy O iSRG o or 06, EBetl Bl bR i

decteamsed laed tmarmintaiﬂeyl roatter lisdidad ot ptirespadditaxel.t ur e
met hod and microbe fernenting. method. The technol ogy

PSS Bl S ERIRO D o e, e

extskspnmstbe oells daboutarid%i in then cellsormod gdl% oletstdevef theh@eIlS)
Thte?é‘fp g?elt o&gﬁl?d' ;?Jbll%fxepﬁcdf rhg”l%Bioangdéh%‘ hlaﬂ éxfpréstsldn rate

per llter broth are the goal of the fermentlng technology The method of the
invention adopts high nutrition and the most appropriate pH value suitable for
growth in the fermenting growth period, and this is the time to accumulate the
target material paclitaxel. By adding nutrition and adjusting the pH value, the
strain can maintain vigorous life and increase the key enzyme activity for
biosynthesis paclitaxel so as to achieve the goal of high expression.

With the new strain CGMCC 0899 and the fermenting method of the invention,
one liter broth can produce 120-227 mg crude produc__t of paclitaxel, and its
expression rate is much higher than the currently available cell tissue culture
method and microbe fermenting method. The technology is characterised by a
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production. It can both protect the natura

envi ronnments and neet clinical demand. 5 Wile the

i nventi on has been described with particular reference

@ﬁ certain enbodiments thereof, it wll be understood
&P%0%1%us nodifications can be made to tRE/SG2005/000237

above-nenti oned enbodi nents w thout departing fromthe

spirit and scope of the present invention. The

exanpl es and the particuIQ% proportions set forth are

intended to be illustrative only. 10 EXAVMPLES

St andard nol ecul ar bi ol ogy techni ques known in the art

and not specifically' described were generally '

i.n_Sanbro

fal | owed as descr, he k and. Russel
shioh Bt Th? Eosha: MR cBrssaBa, Skt a3 fbroughiy goive
thﬁ&é&ﬂﬁcdl%?bﬁf&ﬂ pbielita xel5prh$dubtidn§ﬁf0§t)is Emﬂliqdl & ITJMiaI

S ration o Cro: o nis roduci n aclitaxel . .
PrequsIPa Lo Rt dwroiest dfie el svBoRTHalSpRad dRee. clinical
deoadrigs, | eaves and root barks of 7 Taxus yunnanensis

of over 300 years old at the altitude of 1500-3000 m

n 20 Laojunshan unt ai n,. Lijkang..Yunnan Province . .
Wl 8o, IRELUPE A8 S R5Paned Wi oaunddtRn preldriBl, 5 Sortaip
erﬁﬂfﬁdihepﬁsethegao;slt avill |U:esmtien$tbﬁd &ﬁi@%ﬁcﬂllspmbdiﬁc@rtﬁms&an be

m nut es, an 0 enj se th.a nogeni zer . e
made it §16 REPYe-NIOReth SRIPOSITHETR VBT SGPALIRG TFRIR; (1, sPirit
arﬁlih Ei:d ope betHéemist st iﬁﬁtﬁutibﬁ.ﬂ]:t{b éxagﬁ;‘fés taﬁ@ melwaréqua(rj ptopattions

rown o re .transferre 0 e sl ant nedi um
S%%H‘“%Pt"ﬂ?@ge%g%'”%"%ye 4 days.. 1 cn? of
nmycelia were inoculated in the fernmenting culture

medi um (100 m for an 250 m shaking flask, the
i ngredients of the culture WO 2006/ 009518

Emg;_sggooa 000237 17 nmedium glucose 2% powder of

0.5% powder of peanut 0.2% MSO4 0.01 %
KH2PO4 0.05% . The culture was incubated in a rotary .
Stahdardr matecuBp ielpgy dechpkpes dknovd ieghe atthand inot wpecifically

désicl'iﬁécﬁt\ﬁé?'e%éﬁbrgw f&lesand&%HSSd iR sambrook and Russel,

Molecular Cloning: A Laboratory Manual, Cold Springs Harbor Laboratory, New
York (2001).

Example 1
The separation of micro-organisms producing paclitaxel from Taxus samples

310 samples from the branches, barks, leaves and root barks of 7 Taxus
yunnanensis of over 300 years old at the altitude. of 1500-3000 m on
Laojunshan Mountain, - Lijiang, Yunnan Province were collected. The samples
were cut into 1cm x 1om small pieces, sterilised with 50-90% alcohol for 5 .
minutes, and homogenised with a homogenizer. The samples were then coated
on the PDA culture medium, and were kept at 25°C for 4-5 days. The mycelia
that had grown out were transferred to the slant medium, and cultured at 20-
35°C for 4 days.. 1 cm? of mycelia were inoculated in the fermenting culture

medium (100 ml for an 250 ml shaking flask, the ingredients of the culture
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get wet nycelia, the wet nyceliaare dried in the oven
(60C) and imrersed in 5 chloroform (100 m chl orof orm
for 20 grans of dry nycelia) for 12 hours. It was

) l.tered and refrigerated in vacuumto get
‘&52&3{9 PP sanple, and I m nethanol sol uti%q.;rlmosmoom

added. 5 pl of sanple was carried on silica gel plate,
and extended in three different chromatographic
systens (ethyl acetate: |s§9ropyl al cohol = 95:5 v/v,
chl orof orm nethanol = v/iv, _

.chl oroform acetonitrile = 7:3 10 v/v), then dried at
60C for 30 m nutes, and detected with vanillin

BB b, 2 GB35 BB B TSR & St 625,

MgST®0 ¥, KalbRe, ME%)h Fhe aotturesvasiacsbated ar d retanpsieaker at-

3OéTaX%§%?e‘3(§E?1¥)Bﬁ1gr Tb%r? tafd gﬂ’ﬁtqgin wﬂlasgvgﬁ%lerén 6} gaggg to
geﬁwef)&?eénés tihe! At n@rceﬁ’%a?rb RBicBak Ithd B¥én er@c? a9l iffthéded in

and i dentified. |l e 2 Screening
chioméem {108am| efjorsformfor rgmsagfrdrwnycella) for 12 hours. It was

e Bl d i, PRERIBIIrE Al 16 SR BRatie B iy Hom
mdﬂn};noct ablutiore wae gidded t  ubdftsample weas Sarrgdoon siticangel. plate, and
R e e L T
alormholve 9reeiv, clﬁlomfdnnmsmﬁlanopFe'SaM\e¢hmroﬁemlqcetmﬁﬁﬂe =73
iy Bier S a8 AERCS B 1o RBeF aohd Aot ig] &b (Bl

suf@HEs béiti € doreial @éhryAe=3BWe SUVAN @1 RRC, V10S RiMREs)\EFe mycelia
generated directly fromthe. coni d|o hore or from 1-2

We\i@ gelectegifor wheseRevalypav aSStB@ sameeas t9e istapdard §am§‘%\6-@d°|)
for‘ fOrtRer i§Stific @ﬂVtSe%ra'f hi€rdBés ée@ar&%d(ﬁ'&% T@S&Js Werd oBtafied.

transverse di ssepi nents, 2- ssepi ments or
quatal ERdRDENOYS éwgr@m@cmgm?@htwfeltwws)ela‘qtﬁdmﬁ identied.
spores were narrow egg-shaped with densely tiny

Exéftipld/gous protrusions, and because of the dense
verrucous protrusions, the WO 2006/ 009518

SR a5 5 S5

mycelium was col ourl ess or olive green with flat and
Thet p@dlitﬂxbl-ﬂio@ﬁem'grm%mobﬁhmd ire Egainplef 1 tves ts@lléten\lafsr three

gegg%%éﬁl%@o-gg%‘,tm?o %%95 IQBA cu?ture meglumn}/ obtaln the ST-026
strain. ST-026 strain grew fast on PDA culture medium and produced abundant
spores that are usually black olive green. Conidiospore presented directly from
agar culture medium, and presented -conidiophore chain from the branches of
mycelia. The spore chain consisted of 50-70 spores, the early spores were
generated directly from the conidiophore or from 1-2 sbore soil surface. The
spore was stick-like, shaped in an egg, about 22-31 (25) x 8-13 (11) um, with 4- .
5 transverse dissepiments, 2-3 upright dissepiments or inclined dissepiments.

The initially formed young spores were narrow egg-shéped with densely tiny
verrucous protrusions, and because of the dense verrucous protrusions, the
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were usual ly horizontal branched with thin, |ong and
sharp top. According to the 5 above characters and as
conpared to nodel species Alternaria alternata
&8%‘{1{699 psy Keissler in 1912, the strain was jdentif

as ‘alternaria alternata var. nonosporus. ThB® E’??@PW“OZ”
was the basic strain for UV nutation, and after 12
generations of nutations, a norphol ogically nutant
strain UV-012 was obtai ned,o Wwhi ch was 10 taken as the
basis for further nutation, and a nonosporous strain

t hat produced paclitaxel stably was obtained, and it
was coded as ST-026. The above norphol ogi cal mnutant

.tr 'S(/&'S% d@épl o%?%goﬁzi ok bé sd&f %[e%klggﬁae? fI %(9)%J &égtfope. The

ccor nt er natrona
myrmimmolvm coleyrlésstdrenlise igaeem wish flainard sisaighi dilesepinn'eats The

RS s oERASIT S e G RS o e
wérbmrsobliydhmgon’aﬂ le)anictlmgd Wétﬁ‘ahllnskohg amg hsﬁem top. Bebbidingandhe
itia ongguancun,
attolE  TARESS e B s o cibflel SPSpes Al HRta atternata
foSasdedrtnikeissier i 1992, H dimin Was idiatined bs R¢ternaiiatferrizia var.
CGMCC No. 0899. Exan'pl e 3 20 Seed culture CGUCC No.

m@@ﬁ?@of‘ﬁﬁophl lised strain was inoculated in a 250 ni
shaking flask containing 100 mM seed cul ture nmedi um
THes steait a/tdsethla) badi¢ stvaim fonl U\ mewtation, aandotifiery 12 Jenkeatioas of

migan 5 R dRgiea Bl i U0 (ipvasoeigihedn hich was
takéi aShaitsisoopRdther irﬂjté'tw and a rﬁ@%p@t&dslﬁtﬁalrh/ﬂfbt produced -
pqgg(%a@ldl en y;@/g%u&%?roy%e and ﬁm\;\vggrcc? ed ybg% 026. The above
morphological mutant strain was stable after 5 generations of culture. According
to the international code of botanical nomenclature, "the strain is named as
alternaria alternata var. monosporus, and its code is ST-026-R. The stain has.
been deposited in China General Microbiological Culture Collection
Cénter(CGMCC) and its address is No. 13, Beiyitiao, Zhongguancun, institute
of Microbiolqu, Chinese Academy of Sciences, Beijing, China. The depositing-

number is CGMCC No. 0899.

Examg.le 3

Seed culture

CGMCC No. 0899 lyophilised strain was inoculated in a 250 mi shaking flask
containing 100 ml seed culture medium (see Table 1). It was cultured in a rotary

shaker at 100-300 rpm for 24-28 hours at 20-30°C to get the strain ready for
inoculation.
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MSH 0.01 NaH2PO4 0.05 distilled water 100n
Adjusted pH value 7.0-7.2 Exanple 4 Shaking fl ask
fermentation 5 The seeds obtained in Exanple 3 were
.nocul ated in production culture nedium in an anmount
gpzé96ﬂ9§%l%ased on the weight of the producti 8RT/E&0008237
medium (see Table 2), and were cultured for 16 days

at 100-350 rpm and at 20-39C. Table 2: Production
culture nmedium fornulations Ingredients % @ ucose

1.5 Powder of soybean 2. o'%Powder of peanut 0.01 M

SO4 0.03 NaH2PO4 0.02 distilled water 100m

Adj usted H value 7.8-8.0 10 The obtai ned fernented

broth was transferred to a 200 nl. centrifugal tube and
centrifuged for 1e8ledndeedCuliysMediva: 25C). The
fermented nycelia and fernented supernatant was then
col | ecfed. Thelngeedntsd nycelli a were o ncubatgd in an
oven t 0Glideset (60C Tor 16 hours), andom I Ted t|o

mycel i aPowd8r8fsoybedn acet orffe Was ag imto |each

gr am ol peivdeP¥fhadrk POWIeEr, tihe WO 2§05/ 009518
- PCT/ SGPRIF®@P0237 20 m xture was 1 mgphyedamdjshaken

for 12 Nl‘éWZPdELZO rpmr——25C)—tg get acEhEe extiracti ve
sol uti st d' \Tvéf'te.'r” vacuumrto—get—fet Mact.
The sa ' horof "““vvae—aﬂ;w

:ﬁdﬂ]ﬁéteﬂ:}{lg Iu‘é::lul Ul Ul 11 n i

obt ai ned—F¢€ perratart Re=n He was
e

U SUpTT Tt anrt, T
dt

) l‘l
shaken for 2 hours and it was transferr

QO g

Example 4

Shaking flask fermentation

The seeds obtai'r'\ed in Example 3 were inocula_ted in production culture medium
in an amount of 5-15% based on the weight of the production culture medium.
(see Table 2), and were cultured for 16 days at 100-350 rpm and at 20-39°C.

Table 2: Production culture medium formulations

Ingredients %
Glucose - 1.5
Powder of soybean 2.0
Powder of peanut 0.01
MgSO4 0.03
NaH2PO4 0.02
distilled water 100ml
Adjusted pH value 7.8-8.0

The obtained fermented broth was transferred to a 200 ml centrifugal tube and

centrifuged for 10 minutes (5000 rpm at 25°C). The fermented mycelia and
fermented supernatant was then collected. The fermented mycelia were
incubated in an oven to dry it (60°C for 16 hours), and milled to mycelial
powder. 10 ml acetone was added into each gram of dry mycelial powder, the
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5 centrifugal tube (8000 rpm 10 mnutes). The m xture
was allowed to stand for 10 m nutes, sucked the

chl oroform | ayer, and the chloroformwas dried in | ow

‘gressure for 10 minute to obtain the extract. The
BEWeAEa S rat t er was di ssol ved with nobile phBSESC24pyp00237
the solution was added into the chromatographic

col um packing. silica gel (200-400 sieve, the 10
colum 5 x 40 cm high). Thg nobil e phase was 1-5%

et hanol / net hyl ene dichloride. It was eluted in the
gradi ent manner under nedium pressure with a flow
rate of 20-60m /mn; the purified mtter was coll ected

ol RTS8 e LSRRI AT 100 s Bt

extractivetsakgionpdidstlintvacasmdo gebfevmdnied extrabianol and
heated to 50C, 15 with water slowy added until

aglita c ' The it a f
THBSEh S rc S, b e STRRELHEREY e
supeinaEmé cararitie thigturelwae dhakan foo Rdroups esd it veast tearstieragchto a

[ el ,af 99% pur.it e .5 Shaki fl ask
cofffiicl B8 oo Abebiniies o TR st Waralfued % Stang for
10cmirutese duckedPhe chlamformeldyemananitie veltorofdirmeasad dried in low

i nocu at1 d V\/I{?Et thga.sb{ a(iﬁ? qt_%gat had been i ncubated 7
PregRyte 4 ViMBPYSHOaRAIN 81891 48Edi um (cont ai ni ng sucr ose

50 g/L, powder of soybean 2.5 g/L, yeast powder 0.5
Thyg/ dbtaimed meaftemwas | didsatved Ovith giidhilepghaspoad shearsolution was

- SgRGHE imatompric e TP ik Pockifcar Sei-80 38 G fe. e

coltRig B1&S 40 Stth pl(hjigh)e ’Ei?‘@ﬁ%bilez glﬁ@ses wagh 315?: ietﬁar}itlli/nheﬂ'll'ylene
.pot assi.um I odi ] . , oric aci ] , )

it AL e ras ma0her wites metigy Rigseurd with a

floRORfé thﬁm _ rﬂgﬁ‘ﬁ@&ﬁ?@gﬁﬁ@ﬁ&ﬁmr 2Nass p@{je%fe{cﬂ_@ﬂd rdolnefr_ltrated
productjon nmediu ‘nducer s, were ed .at inocul ation,

will RGBS e PR PUMA SIS & Blopurt ayasihitioatc
acid 0.01% based on the weight of the production

Theeghirhany phdi2iebprodact wasdigsolvednim retiing] afd Gidtedf to 50°C,
Jpot-assi um permapngapate, 5 The amgunt of pr.oduction _
W'ﬁ’e‘ﬂ?ﬁ?ﬁ?(%bpﬁ@é? 1t pgclfaxel wasystphispd | Thsdempgratyresof the

~ solution was slowly reduced to 4°C and the solution was filtered and then dried

in lower pressure to obtain paclitaxel of 99% purity.
Example 5
Shaking flask fermentation

The strain obtained in Example 2 was cultured in PDA slant medium, and was
directly inoculated with the strain that had been incubated 7 days earlier on the
slant medium (containing sucrose 50 g/L, powder of soybean 2.5 g/L, yeast

 powder 0.5 g/L, magnesium su|phafe 0.3 g/L, monopotassium phosphate 0.35

g/L, dipotassium hydrogen phosphate 0.56 g/l., VB1 10 mg/L, ferric trichloride 2
mg/L, manganese sulphate 5 mg/L, zinc sulphate 2.5 mg/L, potassium iodide
0.7 mg/L, boric acid 1.4 mg/L, pH 6.8) with the inoculating amount of 2 x 108
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tenperature was 25C, and rotational speed was 150 rpm
- 4 days after inoculation, 0.005% benzam de, 0.01%
phenylalanine, 0. 04% sodi um acetate was added. The
rnentl cycle was 9 days. The product was _purifie
'%§ZWW@mb thod of Exanple 4. Result: the bioﬁ&ggcgmymwzn
the fermented broth was 50 g/L, 10 and the target
product paclitaxel was 202.3 ng/L. Exanples 6-9
Shaki ng fl ask fernentatiog1The met hod was the same as
Exanpl e 5, except that thé-culture nediums
i ngredients respectively were: 15 Exanple 6: sucrose
50 g/L powder of soybean 2.5 g/L, yeast extract 0.5

spifes/1gp R TratiTeionyRedh i, Jndloe™ erd Buded B FRichBRCh and
thdge/rhateﬂalstmm ad 15,51 af ara&hmhlc.Laombmmw baﬁzd én 2he5we|ght

oLt assi u | (0] ori.c acli '
of e procdRlicty geiyin: b8 of 1 G50 jarvraqiies gy y Q.02 of

po@%‘éﬂﬁfpéﬁna‘-’n@ﬁh@t@n 10 g/L, yeast 20 extract 0.5g/L,
manganese sul phate 0.1 g/L, Vitamn. 131 10 ng/L,

di hyd h
Thiz B 2t Besot o DR aRR RS f/2s0 P b shakingflask oputee
terﬁpe’fgfd#e wa@wa%rwlr@tha@@l 5s;5®/d|—waél NS0 Stpikhat day% Sfter
otassi um i odi de c acid 1.4

inqgtiaBo, BBRET PeriamdncP 69% AOeRialaniBva % sodiiy Saatots
wad/ éddege?‘ﬁé fé?rmernﬁﬁ% Nele ve&ng da?é Wﬁ%h%ﬁg'pﬁhﬁé& by the

otassi um drogen phoSphate 0.6

m b@%Q’éE&w’n@@d"r dﬁqaa th%bl@rr@sg/ori tha/fetrmentedmroir@mﬁﬁo g/L,
| Viﬁné 06/ 009518
anﬁ%‘%%q&ét(%‘?é&l gggﬁa%é%nzga nes Sq'sul phate 5 ng/L, zinc

sul Shat e 2.5 ng/L, potassiumiodide 0.7 ng/L, boric
Ex 6- nmg/ L, pH 6.8. Exanple 9: glucose 5 g/ L,

sucr ose 20. g/ L, dissolved starch 10 g/L, soybean 3
Staking flrekgdrmextatient 0.5 g/ L, nagnesi um sul phate 0.1
g/L, Vitamn Bl 10 ng/L, 5 dipotassium hydrogen

oBLABRAE e s oSRARR AT R ARRE Bl

ingrediensukgpextiee!y weren/ L,

Example' 6: sucrose 50 g/L, powder of soybean 2.5 g/L, yeast extract 0.5 g/L,
magnesium sulphate 0.06 g/L., calcium carbonate 1.2 g/L, Vitamin B1 10 mg/L,,
ferric trichloride 2 mg/L, manganese sulphate 5 mg/L, zinc sulphate 2.5 mg/L,
potassium iodide 0.7 mg/L, boric acid 1.4 mg/L, pH 6.8.

Example 7: glucose 10 g/l sucrose 30 g/L, powder of soybean 10 g/L, yeast
extract 0.5g/L, manganese sulphate 0.1 g/L, Vitamin B1 10 mg/L, dipotassium
hydrogen phosphate 0.56 g/L, monopotassium phosphate 0.35 g/L, fermic
trichloride 2 mg/L, manganese sulphate 5 mg/L, zinc sulphate 2.5 mgL,
potassium iodide 0.7mg/L, boric acid 1.4 mg/L, pH 6.8. |

Example 8: sucrose 40 g/l., powder of soybean 5 g/L, yeast extract 0.5 g/L,

- magnesium éulphate 1 g/, dipotassium hydrogen phosphate 0.6 g/L,

potassium sodium tartrate 5 g/L, Vitamin B1 10mg/L, ferric trichloride 2 mg/L,
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potassiumiodide 0.7 ng/L, boric acid 1.4 ng/L, pH
6.8. The anmount of inducers added at the tine of
i nocul ation, were respectively as follows: 10 Exanpl e

g,' o’@éf%%@ ?oni c acid 0.005% ceric amoniumnitrate
068 'pdt assi um per manganate 0.01 % ExanpPET/G2005/000237

nmet hyl jasnone 0.01 % ceric ammoniumnitrate 0. 006,

pot assi um permanganate 0.02% Exanple 8: arachidonic
acid 0.05% anmmoniumcit rag, 0. 005% potassium 15

per manganat e 0. 008% Exanpl"& 9: ammoniumcitrate

0.05% ceric amoniumnitrate 0.02% The precursors
that were added 4 days after inoculation were as
fol]lows: npLke 6, benzam de 0.Q08%, phenyl.al ani ne
3R, suPRAFS dndike 5 SMPNStE, Ao PRSP TaIRHen e 7
mgy/|Q®édic asiddi.4mdiientosise 0. 05% acetani de 0.01% 20
Exanpl e 8: benzam de 0.02% sodium acetate 0.03%

ERSThRS hiteB S o PR 2, Oy SOV BsRbIo0us: obeen
QEWBWO 0@3@/[, Sn?égr?smmp Iseg)gﬁttehg.d r gg?n t\ganmr eB71 21 0 ImgiL,
SRS SR, b S BRB g 00 o
o bl abasivanyon olows gt o
oBEbTR YR s PO TR AR e 120 O

for inoculation and the anmount of inocul ation was
The® ¥mduhtokindutdrs added! atahestine ofinocllation] werbebpettively as
fOﬁu\INt_ure medi um (gl ucose 10 g¢g/L, sucrose 20g/L, powder

P §‘oybean 2.5 g/L, yeast powder 0.5 g/L, rmagnesium

sul phate 0.3 g/L, nonopotassi um phosphate 0.35 g/L,

Egarppleds a'ranfnidhmlidwqﬁf @gmﬁd "/p,lmi;n iaatrﬂorﬂuﬁl&i’géﬂe,o.(biﬁ%hé&assium '
! LI richloride 2ng/L, magnesium sul phate 5

prrg %,gaéfgtﬁfcd'@u °bhate 2.5 ng/L, potassiumiodide 0.7

ng/ L, boric acid. 1.4 ng/L, pH 6.8) in the 7L tank.
Exzropleet: sneibykjasmone &01%heeric ammonium nitrate 0.006, potassium’
permanganate 0.02%.

Example 8: arachidonic acid 0.05%, ammonium citrate 0.005%, potassium
permanganate 0.008%.

Example 9: ammonium citrate 0.05%, ceric ammonium nitrate 0.02%

The precursors that were added 4 days after inoculatic;n were as follows:
Example 6: benzamide 0.008%, phenylalanine 0.02%, sodium acetate 0.02%;
Example. 7: phenylalanine 0.007%, sodium benzoate 0.05%, acetamide 0.01%.
Example 8: benzamide 0.02%, sodium acetate Q.03%, acetamide 0.005%.

Example 9: phenylalanine 0.002%, sodium acetate 0.01 %, acetamide 0.09%.
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time of inoculation: 0.01 %of arachidonic acid based
on the weight of the culture- nmedium 0.02% of ceric
ammoni um nitrate, 0.02% of potassi um per nanganate. 15
|y phases of fernentation, the pH val ue was
‘#@izh@."s’ﬁsg% inits natural stage. 24 hours aPtHEPGIOM000237
mycelia grew to the platformphase, its pH val ue was*
adjusted to 6.0-7.0 with sodi um hydroxi de sol ution.
Thi s phase needed high fl g@l of ventilation after
i nocul ation and prior to the platform phase (for
exanpl e, the value of dissolved oxygen was controll ed
to above 30%, and the air flow 20 was reduced in |ate
' Ihn phase (for exanple, the value of dissolved
2 Ifeolomwas controlled to | ower than 20% . This
i nproved the biosynthesis of paclitaxel. 1 % of
Feimandation{aSLdaded 36 hours after inocul ation, and the
addition was for 24 hours continuously. On the 6th
TH&Ymathofl waBOfHd a&lahf as2¥has UsH TS@ 2 Yexbatt e cillirfhg
added. Wien it was fernmented for 96 hours, the

tgmREsRiNE O Vas 23Tkt ad Hiesrolriy shadigewas ratal Hatrom forn2d bayss to
- ' : | ' . sqdi
oRbiIsHRATsd8d g&é&h%.tﬁ]e mg@@pe@eagmﬁgty gf_ &g@@gh&a&h&é@d

acetate. The
myeeliguditacdy i thedank fex énoculation smdrthe lamanmt 20 08Ycoisn Svas

PP 98 B EEATE AP (gt 1
gttorsusrseo 280/Ls ppowder aftsoybean uxb( pils ey?zgit uposdera 0&5 a/L,
. T : .
Y HREES 0 ZYE, FARboRESL HOMIRRNAIR D dh i tipptgssium
ko sprits ok g, TU81s0 asghr i uatised
MR D SRREe Sefr it inEBEeL Somgly, PaatnuBlogige 07
W@’LL,bOp'O\mtiﬂ ?.d—f mgﬂ.lo)dggté.ﬂ) h ?ega'liam(g_dm‘loucgs)i?vgtﬁ ﬁ@dfrﬁioat tr:le
e ot REETSEN T ARk g nept BRIk Belohke Gp Edlilhe
rriediuvB 0. A2 ofi Céric mmidniurh niteitd, @.0288 of pbtskiunBafeRigdfate..
sul phate 5 ng/L, zinc sulphate 2.5 ng/L, potassium

L 8 8o, B o B B

-stage u24 hars after the mycelia grew to the platform phase, its pH value was

adjusted to 6.0-7.0 with sodium hydroxide solution. This phase needed high

| flow of ventilation after inoculation and prior to the platform phase (for example,

the value of dissolved oxygen was controlled to above 30%), and the air flow
was reduced in late platform phase (for example, the value of dissolved oxygen
was controlled to lower than 20%). This improved the biosynthesis of pablitakel.
1% of sucrose was added 36 hours after inoculation, and the addition was for
24 hours continuously. On the 6th day after inéculation,' 2% sucrose and 2%
maltose were added. When it was fermented for 96 hours, the precursor
materials were added in a batch: 0.005% of benzamide, 0.01 of phenylalanine,
0.04% of sodium acetate. The fermenting cycle was 9 days. Result: the
production of paclitaxel was 185 mg/L.
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adjusted to 6.0-7.0 in the whole fernenting process
W th 2N sodi um hydroxi de' and 2N hydrochl oric aci d.
This phase needed high flow of ventilating after 15

‘ggg uI0 gsl on and prior to the platform phase l%for
ﬁﬁé’ " he val ue. of dissolved oxygen was BOHEFIPTW4237

to over 30%, and the air flow was reduced in |late

pl at f orm phase (for exanple, the value of dissolved
oxygen was controlled to Izgwer than 20%9. 1 % of
sucrose was added 36 hours“dfter inoculation, and the
addition was for 24 hours- continuously. On the.6th
day after inoculation, 1% of 20 cul ture nedi um was

Eaddeg EGd the addition !ast ED for 24 hours. 0.1%

e was added during the | ate platform phase.
The fernmenting period |asted for 9 days. Result: the
Fprroehfatioroin Mf fapkcl i t axel was 185 ng/L. Exanple 12
Fernmentation in 7L tank 25 Fernentation was the sane

THe §t%§%&8do&51ngﬁa@18rln F%&m %X\Age Rindt E@ﬁvetntﬁgp]alg Eé&%; Elant

medi um was: Sucrose of so
megivnn (doe, ighitose@nsl agdr) waagtsed4 Tine slalnpmtdmrﬂ Ve gultured at

26240 BECASORA ol o el B 0200970530

mmﬂumsThmspmﬂephmre iboculdted intorthe FUl fphaésting. ﬁ\nmlfHe medium

d 0 b d 14
.@_ R OmRdaee fao InJaRiospIucPr 0 clh. wioRer &) Gl Bemsst o
nMxle §asegeh biktfactedBig/Iof rhdihesiing U§|ﬂph£{§d'0LBn alL,
01% of pot assi um per anate, 0.01% of ceri
mﬂ?ﬁl%n?rhﬁqlrpeﬁﬂ @hosphatey 2 0ol esonatasehshpephate 8.56 ol
VB! nongme f%ﬁ'deﬁithd?fleDQ%Sﬂ_S mégﬁedwnvahbﬁatemesmg/L zinc

controlled to 6.0- 2N 'sodi um hydr oxi de an

syiphatecAOompé-, at@rt%ﬁswnm@d%me mag/L dberi® poidd! 4xmghn nhh@ 8).

O'(ﬂl% a‘@:\éﬁé’mlag%/é’sf ta@ﬁed'é‘@"cﬁé'tﬁﬁé(b? iROELIBHINO "THeO pHL Vﬁue was
| at f orm phase, and | ower than 20% after theP

aﬁlua@ﬂotprﬁ a8 & the, whele femrantingeoragessauidfe 8N wduum hydfceade‘
aRY aél‘ﬁ H d&?ﬁﬁ'ﬁ: 3— ge They Eﬁégé ?\ge&é(cflrﬁgMEWZBB%rgrBﬁ%{ﬁg after

Resul t: t he UCt 1 oNn acl 1 tax
irogHiefire and prpé{cmﬁm platferm phasey(fon example, the value of dissolved

oxygen was controlled to over 30%), and the air flow was reduced in late
platform phase (for example, the value of dissolved oxygen was controlled to
lower than 20%). 1% of sucrose was added ‘36 hours after inoculation, and the
addition was for 24 hours-continuously. On the 6th day after inoculation, 1% of
culture medium was added and the addition lastED for 24 hours. 0.1%
acetamide was added during the late platform phase. The fermenting period
lasted for 9 days. Result: the production of paclitaxel was 185 mg/L.

Example 12

- Fermentation in 7L tank

Fermentation was the same as the method of Example 11, except that the
culture medium was: sucrose 50 g/L, powder of soybean 2.5 g/L, yeast extract
0.5 g/L, magnesium sulphate 0.06 g/L, calcium carbonate 3.0 g/L, VB1 10 mg/L,
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The seeds are cultured with the nethod of Exanple 3.
The seed culture nediumconprised the foll ow ng:
glucose 20 g/ L, powder of soybean 5 g/L, 15 powder of
gganut %/L, magnesi um sul phate 0.1 g/L, sodi um

XU BGEH phosphate 0.5 g/L, pH 6.8. The seBH¥/SHE0§000237
cultured at 25C and the speed of the rotary shaker
was 250rpm for 16 hours. The nycelia were seeded into
7L fernmentation tank by cog¥entional nmycel i a
I nocul ati ng nmethod and the“ nocul ati ng amount was 15%
of the culture medium 20 The cul ture nedi um
conprised the follow ng: sucrose 20 g/L, powder of

.5 9/L, t .ext iL i
1T it D gl MEGRF T AU Tliate 5RO Fir SHIBhAtETAS ROl
pBB¥shiunt iBtide.Y rmgml Bricigeid 1mghig/L PRGBS THE lﬁ@uddﬁélbﬂdecﬁat

gpBtion gpare: D06 161 ShetelTide SR o MR welRoRf e cultre
mMailHe 2.6 19WesTeh otakda fin Perrhavsaatd, 000 % ¢ @éﬁ@hﬁﬁn&rﬁurﬂlm%te

25 based on t he wei ht of the culture nediu

ape :20a7%, ﬁéﬁ’%@%éﬂé Dugng dbe/fermegiing Pé‘?ﬁﬁ?ﬁr the pH value
bstclrcﬁairsueiootooéM 0 vﬁfrﬁQN' SHARUR r@éioshdéoarQPQP@ hydTBmBH: acid.

val ue was mai nt ai ned between 6. 0- usi n

ToRaelindl sl s opd pURITICHh Eob0RUIRRAG pe er
02 0
B e Ot E e it Aha 30, MG et bl Bhage. 0.1%
apeﬁacmdet was rasider 4o ftbe hate Hiaitormaphiseodiee femaentrapsysia wes 9
I ; s added 36
O T, B B e B R ST nuoue v,
and 96 hours after inoculation, 0.1% acetam de was
ogether with 1% culture nmediumfor 12 hours
successively. The fernmenting 5 cycle was 9 days.
FBaaghtation he7ibfapuct i on of paclitaxel was 189 ng/L.
Exanpl e 14 Fermsnt ation in 7L tank The seeds was
rment ed according.tq, the t.hod _of . e 13, .and - " .
TR s s B ek e e lRol o 5 %hole St 2aa e
rrmmﬁﬁdemprl@edmaaqan@hm §licoe Q@"@/L QGWUér @I‘T@é?bé&ﬁ 5 g/L,

n trat ar ach| dom C
PRIIEE of SRR G BoPReRITDSsaRAte cals Sodkuin HofcEogen
phHSSIRES 0\hY., pﬂr@l&%’he seeds were cultured at 25°C and the speed of

-the rotary shaker was 250rpm for 16 hours.

The mycelia were seeded into 7L fermentation tank by conventional mycelia
inoculating method and the inoculating amount was 15% of the culture medium.
The culture medium comprised the following: sucrose 20 g/L, powder of
soybean 2.5 g/L, yeast extract 0.5 g/L, magnesium sulphate 0.06 g/L, calcium
carbonate 3.0 g/L, VB1 10 mg/L, ferric trichloride 2 mg/L, magnesium sulphate
5 mg/L, zinc sulphate 2.5 mg/L, potaésium iodide 0.7 mg/L, boric acid 1.4 mg/L,
pH 6.8. The fbllowing inducers were added at inoculation: acetamide (0.01 %
based on the weight of the culiure medium), potassium permanganate
(0.002%), ceric ammonium nitrate (0.005%), arachidonic acid (0.005%). The pH
value was maintained between 6.0-7.0 by using 2N sodium hydroxide and 2N
hydrochloric acid. The value of dissolved oxygen was kept over 30% after
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hours after inoculation, 0.01% phenyl al ani ne, 0.04%
sodi um benzoate, 0.01 % acetam de was added al ong
with 1% cul ture medi um drop-w se. The fernenting
cle was 9 days. Result: the production of paclitaxel
éZ%GOWL 15 Exanpl e 15 Fernentation in BOT/SEHAK000237
The seeds were cultured according to the nethod of
Exanple 3, and the obtained primary seeds were
i noculated in culture nedi gm (glucose 10 g/L, sucrose
20 g/ L, powder of soybean 5 g/L, yeast povvder 0.5
g/ L, magnesium 20 sul phate 0.3 g/ L, nonopot assi um
phosphate 0. 35 g/L di pot assi um hydr ogen phosphate
/L, , VBl 10 ferric trichloride 2
‘"ﬁﬁﬂﬁ ahd BiPpivathe p'Bff%’} E[‘a% Adslgwsh dhan 50%’ ﬁﬁ?rL"he late
plEﬂbr@rﬁS §hé§8 |2%l 5@6ro8e Wa¥ldddedBE h@ur@f‘dﬂ@r hdbu@}bh for 2hours

olown?ﬁln ucers were added at tine of the

cw#peawséx.. ard 96, hepks Jlter dnaeylatiqne. © 1% acetamigde awas radded

toﬁrybfh%@tvﬁth( 99.063ure ﬁﬁééﬁﬁﬁi o £5 hB@Fs”&f&éBﬁV@ly( &h@ Z%menting
pH was adjusted to 8.0-'. in_the earl ase of

cyca weﬁpasi@V%rRe%t Htﬂprgdmttoarof.me@ax%ltwaﬁm 8Y91m9§ﬂcr ose
and 0. 2% yeast powder was added for 24 hours

Esarasiesial vely. 6 days after inoculation, 0.005% of V\D
—20027 009518 PCT/ SG2005/ 000237 27 benzani de, 0.01% of

henyl al ani 0.04% of sodi um acetate was added in
F rﬁ’ée’%?tf?é’ #13“"% val ue was kept at 6.0-7.0 with 2N
sodi um hydroxi de solution. The fernenting cycle was 9
THaseedd masviermente at':'cmsd]hg'd!d te yrgethoohast - Boegmtple M 3 heend, the

ifbufboingtAts ohsie, PR o 2t PR Plo . #fassfigh.cPemapganate
(Q@&%ﬁfcbﬂc atﬁlﬁomlaﬁﬁwlt?h’@t (0059 ) Beshidosit a6idt(0.008%)] 86 abers

ol ol o %, deriihe vty A0 ElSE i b SusBRasval Bh o0

hbtﬁrts@ﬂerﬁrﬁiébblaﬁb? bm%pht@ﬁylﬂan?@ B@4% %Balluhﬁ?gﬁﬁdté e(%im%
ou accorain (0] e . metnoa o e exce o
agaMIdS WEWPIPLRIPRe Mithce clivre medium %enBtM?% Thedermenting

cygleL Va8 ORI SR¥ARE: t1E proaastiotofPaklitaR@islepo dlg/soybean 5
o/ L,

Example 15

Fermentation in 50L tank

The seeds were cultured according to the method of Example 3, and the
obtained primary seeds were inoculated in culture medium (glucose 10 g/L,
sucrose 20 g/L, powder of soybean 2.5 g/L, yeast powder 0.5 g/L, magnesium
sulphate 0.3 g/L, monopotassium phosphafe 0.35 g/L, dipotassium hydrégen '
phosphate 0.56 g/L, VB1 10 mg/L, ferric trichloride 2 mg/L, magnesium sulphate
5 mg/L, zinc sulphate 2.5 mg/L, potassium iodide 0.7 mg/L, boric acid 1.4 mg/L,
pH 6.8). The following inducers were added at time of the inoculation:
arachidonic acid (0.01%), ceric ammonium nitrate (0.05%), potassium
permanganate (0.02%). The pH was adjusted to 8.0¢in the early phase of
fermentation. 36 hours after inoculation, 1% sucrose and 0.2% yeast powder
was added for 24 hours successively. 6 days after inoculation, 0.005% of
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powder of peanut 2 g/L, magnesium sul phate 0.1 g/L,
sodi um di hydrogen phosphate 0.5 g/L, pH 6.8. The
seeds are cultured at 25C and the rotary shaker was
V\?\Ei &%@’ ned at 250 rpmfor 16 hours. 15 The mycelia

FEo8E_-%ed into 50L fermentation tank by c HeA0GYQP237
mycelia transferring nethod and the inocul ating
anmount was 15% The fernenting culture nedium
conprised the fol |l ow ng: cose 10 g/L, sucrose 20
g/ L, powder of soybean 2.5 g/L, yeast extract 0.5
g/ L, magnesium sul phate 0.06 g/L, calcium carbonate
3.0 g/L, VBl 10 ng/L, ferric trichloride 2 ny/L,

beSerEs, D Pol iy iard - facer b Sodlin 58 Ste s Theet in

on@. thne. Time e lvaliei wgs ket & G-7vewith 200sstivrh Hydeoxidesolotion.

i npcul ation: acetam,de ((0.019% , .assi u
T ARG Bl i g daise e RGeSy oavaqy esolept
hi@fe&t,géﬂ @lx%ynic?o*’/@e'r]tér mgcmagaﬁ and phier m—lsjhea;blago%phwé,madter

to 6.0- Wi, t odi.u r gxi de, an
dorfRasBR A7 (EE Ui Q0% ERGEr 1 1BEP IRt Btsre 30 G B R ate the
syWihesiset pabiaxel SR&@E: tRd ploBaerEnedf RIIiARE Wwad P68 ingylt.he

pl atf orm phase, and |lower than 20% after the late

El atfqgm phase. 2% sucrose and 0.1 % yeast extract was
E 6 hours. after inoculation for 24 hours

successively, and 96 hours after WO 2006/ 009518

FermEhaEOUb60002%7 28 i nocul ation, 0.1% acetan de was
added along with 1% cul ture nediumfor 12 hours

T RRIAER . 307 IR SR B R AL ® e, SiRHY o1
Exanisle 8 rexeéptdhe ifoliobitg difalenteewkss madeat i on in 50L
tank was carried out according to the nethod of

UL Thcm (7 8 Koel s, Bl 20 B9, BpGt B EFbeal® of-

payder cfupearud 3/Lghagnesiube sulphaty 10,1 @iwdeediomn gdibydpgen

PP AR b tbar o Sou 2 icohurst 5,255 ng the,rotary

steikbt wae thaiitai®ed at 260 rpidor 18 Aowrsshaker was nai nt ai ned
at 250 rpmf_or 16 hours.

The mycelia were seeded into 50L fermentation tank by conventional mycelia
transferring method and the inoculating amount was 15%. The fermenting
culture medium comprised the following: glucose 10 g/L, sucrose 20 g/L,
powder of soybean 2.5 g/L, yeast extract 0.5 g/L, magnesium sulphate 0.06 g/L,
calcium carbonate 3.0 g/L, VB1 10 mg/L, ferric trichloride 2 mg/L, manganese
sulphate 5 mg/L, zinc sulphate 2.5 mg/L, potassium iodide 0.7 mg/L, boric acid
1.4 mg/L., pH 6.8. The following inducers were added at the time of inoculation:
acetamide (0.01%), potassium permanganate (0.02%), ceric ammonium nitrate
(0.05%), arachidonic acid (0.005%). The pH value was adjusted to 6.0-7.0 with
2N sodium hydroxide and 2N hydrochloric acid. The value of dissolved oxygen
was kept over 30% after inoculation and prior to the plqﬁorm phase, and lower
than 20% after the late platform phase. 2% sucrose and~'0.1% yéast extract was
added 36 hours. after inoculation for 24 hours suécessively, and 96 hours after
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Thepcyiture medigmafdhgsegas Wasogh Ellows: gueosed

The nycelia were seeded into 50L fernentation tank by
conventional nycelia transferring nethod and the
i nocul ati ng anount was 15% The fernenting culture
‘qu%"%@” s: glucose 10 g/L, sucrose 40 g/L, E of

m5 g/L, 15 yeast extract 0.5 g/L, mag %E’?Ws’ooom
suI phate 0.06 glL, calciumcarbonate 3.0 g/L, Vitamn
Bl 10 ng/L, ferric trichloride 2 ng/L, nmanganese
sul phate 5 ng/L, zinc sulyphate 2.5 ng/L, potassium
iodide 0.7 ng/L, boric aci'd 1.4 ng/L, pH 6.8. The
follow ng i nducers were added at the tine of
i nocul ation: acetanide (0.01%, potassium

ng 9
nSStPAC % foeBuide e it ABIT D b Gt nldl b 12
ho@r@sﬂco@sw/ém ¢ fepchienting byale was@edaysd %mmyﬁheqzrhdmn’uoo of
The1 vaﬁ 81 of dissol ved oxygen was kept over
9508(t-ati on and prior to the platform phase,
and | ower than 20% after the |late platform phase. 96
Example 1@f t er i nocul ation, 0.1 % acetam de was added
along with 1 %culture nediumfor 12 hours

fermenting 25 cycle was 9 days.
F%h%ﬁrat?'%w’ﬁwl‘ro uction of paclitaxel vvas 215 ng/ L. WO

2006/ 009518 PCT/ SG&2005/ 000237 = 29 Exanp
Tiree fermentatiopnini RO dank was vﬁﬁleﬂepweﬁs%ﬂrﬂlaﬁ ton thgy methpg of
s ,{Ctég_ met hod of Exanple 15
excelg%fég?g?tqw?gqﬁlﬂfvﬂh% ferences: 5 The culture
medi um of the seeds corrprl sed the foll ow @g gl ucose

rﬁ’%n gycrose 30
E%BWéa“ﬁ 8. S&ngfpbwdép% Lﬂélandt bygmombnﬁbm%hﬂna@e 9.1 glL,

Al'ternatively, conventional culture
smhm‘n mwmem phwspbaigs®8.9/0HeH Sk dhevraeds Al oyftaedat 25°C

lfdgﬁe ré‘{%éﬁ&e'} %@fﬁaln’%%t 255 %P‘i@hg&% at 250 rpm

cel Pe Seed nto 50L _
fermentation tank by conventi onal nycelia method and
Tiéenycelim wereseadedinto HOL faemamationtanks y semeantignal mycelia

S BB 5 OUBEARE A by 9L TR g

custtuirg raetdiurd V\% glucpse 40 gillursuceaseatfag/e, Bowdey/ of soybeambro/l,
B

yedst %%rgg/dl‘" g/L, magnesium sulphate 0.06 g/L, calcium carbonate 3.0 g/L,

Vitamin B4 10 mg/L, ferric frichloride 2 mg/L, manganese sulphate 5 mg/L, zinc
sulphate 2.5 mg/L, potassium iodide 0.7 mg/L, boric acid 1.4 mg/L, pH 6.8. The
following inducers were added. at the time of inoculation: acetamide (0.01%),
potassium permanganate (0.02%), ceric ammonium nitrate (0.05%),
arachidonic acid (0.005%). The pH value was kept at 6.0-7.0 with 2N sodium
hydroxide and 2N hydrochloric acid. The value of dissolved oxygen was kept
over 30% after inoculation and prioi’ to the platform phase, and lower than 20%
after the late platform phase. 96 hours aftér inoculation, 0.1% acetamide was
added along with 1% culture medium for 12 hours successively. The fermenting
cycle was 9 days. Result: the production of paclitaxel was 215 mg/L.
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ferric trichloride 2 ng/L, manganese sul phate 5 ng/L,
zinc sul phate 2.5 ng/L, 15 potassiumiodide 0.7 ng/lL,
boric acid 1.4 ng/L, pH 6.8. The follow ng inducers
re added: acetam de (0.03% at inocul ation,
"\Vl\@lz‘f?gm%gss kept at 6.0- 7.0 with 2N sodi um hy'fr Tés(qza%/ooom
and 2N hydrochloric acid. The value of dissolved
oxygen was kept over 30% after inoculation and prior
to the platform phase, an | ower than 20% after the
| ate pl-atform phase. 96 hélrs after inoculation, 0.1%
20 acetam de was added in along with 1% cul ture nmedi um
for 12 hours successively. The fernenting cycle was 9
days. K Result: the production of paclitaxel was 223
Exagiple 18, anpl e 19 Fernentation in 50L tank 25 The
fermentation in 50L tank was carried out according to
Fetrhentatidrhindb0bftankExanpl e 15 except for the foll ow ng
di fferences: WD 2006/ 009518 PCT/ S&2005/ 000237 30 The
Iy fd e [ 0
Théulletr%ﬁtag@g gll;tj[%(ﬁ_ was gﬁrg@rﬁlﬁ a%%@rd@? tbolhle \'Melt}%d of

| UcoSe ean L, powder peanut’
Exgrriple mgnmpittqntlselqulbwir@ o!]ffg_regp@s sodi um di hydr ogen
- phosphate 0.5 g/L, pH 6.8. The seeds were cultured at

S il . e gt s s

'suf:mseremagnonsmaanbyﬁ Gllav Eraghesiam rgenata 0.1 /L, sodium

transfer t d dth gl n S
arygGitem ehp Bl O3 orte i B R ANER], ERRoNA quture
médilm PEg ra!lzsszém@ﬂLThposmes vmérescm)tbma1225°0 @nd, thyeer@t&fy

extract O, nesi U hate 0.06 g/L,

s kp@t’%&%t%ﬁ?ﬁ?‘g%g%ﬂ ﬁ??ﬁ 0.56 glL,

nonopot assi um phosphate O 35 g/L, Vitamn B, 10 ng/L,

Trileontyeeslra wete seddenl intte 501 igghigntatingtanie sy mnvpnmml gnycelia

ol erf AR o (AL 150 SRR 6l e
wﬁ@ﬁéucrﬁée &00 gL, Opowdidr BN segbéarm2y dy/bx iyeastamstract 0.5 g/l
ydr Qc Io iCcC a The value pof  dissol.v
ORGS0 SHIPBB GBS SRR Bt Bl e 1o L
feﬁtcatntsmbﬂue PhAga., rdrhdnese sulphate 8@&@/&;‘ tiac sulphatees mglL,
pl at f orm phase. 2% of, suc cH>se a}t
potassium iodide 0.7 mg/L, borlc acid 1.4 mg/L, pH 6.8. The following inducers
were added: acetamide (0.03%) at inoculation. The pH value was kept at 6.0-
7.0 with 2N sodium hydroxide and 2N hydrochloric acid. The value of dissolved
oxygen was kept over 30% after inoculation and prior to the platform phase, and
lower than 20% after the late platform phase. 96 hours after inoculation, 0.1%
acetamide was added in along with 1% culture medium for 12 hours
successively. The fermenting cycle was 9 days. Result: the production of

paclitaxel was 223 mg/L.
Example 19
Fermentation in 50L tank

The fermentation in 50L tank was carried out according to the method of
Example 15 except for the following differences:
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15 0. 1% of yeast extract was added 36 hours after
i nocul ation for 24 hours successively. 96 hours after
i nocul ation, 0.01 % of phenyl al ani ne, 0.04% of sodi um
enzoate and 0.05% of sodi um acetate were added al on
KPP6POA8 cul ture medium for 12 hours succesBFIRFRP05/000237
The fernmenting cycle was 9 days. Result: the
production of paclitaxel was 227 ng/L. 20 Exanpl es
20- 24 Separation and purifbcati on of the product The
. fermented sol ution obtain i n Exanpl es 10- 14 was
filtrated with a plate and franme filter-press, and
the filtrated mycelia and fernmented supernatant was

col | ect ed. The c I | ect ed dri ed cor 'n
The (P REIIRSCTofen SEaEaoDaT i TpBdd: RS 20m6h.
so?’dééinr& g/LV Homidier fdf qb%éﬁutdz i gna@m%lutﬂ&ﬁlﬂheai 6d giyisadium

' obtain dried rryce

ciyATRESEBOTe! 5 PP b herpeels Bt FUNEER 1B 25 Grd

( i for 18 Bburs/ so WO
thefpfsha ?p%%%?%&rg%@/@%egz%t?@ e vas et hyl

acetate (1:1 or 2: cet one Q OL net hanol . and ..
Traymyisle e sapden aloadl Fumpriaysh TAF b SeraRRE s
trah@irer% nfhod Gnd3the itbcafiting Udrfiount TWas M 5% U MaeWasmehting

econpressed and the sol uti on was vaporl‘l%%}d to o tal
cutttuf@ reﬁdmabwasmlécqi@er%tsq%ﬁﬁ 8% | Roveer; of %?é/

oY EEUBcf0. 2, LBl it Dol ppensunycroer
phospipate 958 gﬂgenmw@wwnbph@ematq 8381 9/Ls¥{Hamino uﬁ@ e/l

oA M TR b e .

~ potadsiune togitief .7 rhg/2, bom gciin .4 mgﬂ; aH 6.8, Thadht value wasdept

ot R AT oblg? Tl e ARG BLDAE Sbig, TREVueldl of
dissmheecnigpen wast kept ovgadd % aftso mqoulaﬂommdsmmrt@fdwplatform_

oifge B AR o 2075 B4 I R ik 2o kg o
0.Mmzbiof %’eaﬁaem,racanWas hexlded| 86 |tmmr9\/aqfterflno¢td§itlomf@‘ 24 hours
SL&E%%%T\% xlgéfgl %'Hgs Ca er modu|a?|a0k%d01‘%t&: pl’?éwl&gniﬂg,l 094% of

sodium benzoate and 0.05% of sodium acetate were added along with 1%

" culture medium for 12 hours successively. The fermenting cycle was 9 days.

Result: the production of paclitaxel was 227 mg/L..

Exémgles 20-24

Separation and purification of the product

The fermented solution obtained in Examples 10-14 was filtrated with a plate
and frame filter-press, and the filtrated mycelia and fermented supernatant was
collected. The collected mycelia were dried according to the methods of natural
drying, 60°C heated drying, vacuum freeze-drying, and 100°C heated drying to
obtain dried mycelia 185, 186, 180, 185 and 178 g/7L -respectively. The dried
mycelia were milled, and acetone was added (mycelia: solvent=1:20). Also
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15, (200-400 sieve, colum is 5x4Ccm high). The nobile
phases were respectively 1% 10% of et hanol /CH2Cl 2 or
met hanol / CH2Cl 2, 1% 30% of acetone / CHzZCI 2. It was
el uted under medi um pressure gradient, with a flow
WPaUEWF120-60 M/ mn. The purified pr oduct%CTAkq’@"s/"“‘m"
coll ected, deconpressed and centrifuged to obtain 92%
of pacli taxel . 20 The obtai ned 92% cr ude pacl it axel

was di ssol ved i n nethanol ,and heated to 40- 60C, by
addi ng water slowy till paclitaxel was crystallised,
then decreased the solution's tenperature to 4C 10C
and filtrat ed It was deconpressed and dried to get

puri cl xe T \Y; S . z1
ad&e VeSS © (mls apg tde(t.li é% %&ft&pwéésgtgﬁﬁéﬁf %ﬁtb%ﬁ% d ethyl
acEiaes Mpes ey, axtradiingespectivietydon24,926, 30r 80 and 25 tewrs.
paclitaxel. WD 2006/ 009518 PCT/ S&005/ 000237 32

o VAP TR 2D YR ShSP U\ ptt i cpar
thé.Ex’wemi Tite \Mlcecltze‘hfrom expmple 20dis ashshavey irefigbise ﬂ'yééﬂ ithe
h t I t
ige aher i B8 ShPFh ORI BEPEh o e T el savples
coffpeibalarge ﬂ:odtentscﬁ‘ph):htmmle added into the dry nycelia
powder, di pped and shaken for 12 hours, and filtered

Stﬁlgllegpﬁl@hgpf gﬁpﬁfféﬁﬂaB a/féﬂe“&b%pdé/ W&grécﬁj%e into the Sa\bove

vacuum ractive matter.
obtaihetresupbrredtanty cfnar Mearmnrhlreyl were eixtractedi ths I hedisedn

th {
i Ao BS A oo Py HPEF TR R Toew
wé‘rﬁgﬂheﬁpﬁme‘dotcsemﬂam ‘gd‘lmlnmganlaodsmﬂnseqmrpﬂyastbe cagdnlc
the organic ase s dec [
R e e P
mafidrai ned matter fromthe previous nycelia or
supernatant with nobile phase, the solution was

filled int chro '
Tig piBiey B Ve PR L L TG e, B8 R stfulch ws
f|ll©@|mltmbhm$\ato@)<a¢ﬂw(7dﬂugin)s pé’ctkednmﬂ’n |silicpiges ©r &ileminbam ovide
et hanol / CH2Cl 2 to be el ut.ed
(200-400 sieve, column is 5x40cm high). The mobile phases were respectively
1%-10% of ethanol/CH.Cl, or methanol/ CHzCl, 1%-30% of acetone / CHzCl..
It was eluted under medium pressure gradient, with a flow speed of 20-60
mi/min. The purified products were collected, decompressed and centrifuged to

obtain 92% of paclitaxel.

The obtained 92% crude paclitaxel was dissolved in rﬁethano! and heated to 40-
60°C, by adding water slowly till paclitaxel was crystallised, then decreased the
solution’s température to 4°C-10°C and filtrated. It was decompressed and dried
to get 95% purity of paclitaxel. The above crystallizing process was repeated 2
to 3 times and filtrated, decompressed and dried to obtain 99% purity of
paclitaxel.
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under medi um pressure gradient elusion, with a flow

speed of 20-60 mM/mn. The purified products were

col | ected, deconpressed and centrifuged to obtain 92%

‘&ér})t% of paclitaxel. 20 The obtained 92% pacl it axel
U8 ved in acetone by slowy addi ng 1.BCHSGI003{0237

vol ume of hexane. Wen .paclitaxel began to

crystallise, the solution's tenperature was slowy
reduced to 4C-9C, and fil ts%,at ed. The above
crystallizing process was“fepeated 2 to 4 tinmes and
the resultant m xture was filtrated, deconpressed and
dried to obtain 99% purity of paclitaxel. 25 WD

2006/ 002518 PCT/ S&005/ 000237 33 Exanpl e 27 The
Ex m xture obtained in Exanples 17-19 was

separated and purified according to the nethod of

Sepratioh @nd putificagieh of tirecpmpdatti t axel product. Exanple 28
5 The-resultant m xtures obtained in Exanples 12-18

TR 5 AR B i 36, o

theb éératemtach anyamligeand dhs osupeiroatanto weaé neafiectedExEheplobtained

12-18 were arated. . I f )/ .
myRalg eSF aRBfSgA Uy, pehré el by Y aleBRhitr )
we?@bggéclp nﬁ% {*‘?8@‘ ﬂrr]\ydiefiig gowdet] dipped laad pHaker fors12 bowrsgand
(W [ shi el ded . at i . 5.5,. 4.5 i.th
filtgreg e obigle F%eﬂrﬁt'agép&'%n‘? Ipogispd ?(%Boqwt'ﬂ Vapygyfith et
exBaitREGRsktdrn operation), 8.0 and 6.0 (with Iight

shielded in operation) to obtain pure paclitaxel.

o Bl St RO el R, g S e

suggmbmit,Sam@rtae cupdneitast was étiecteaic fort #s2ehoofst i nibdatian,

* copfigiad 1t B SeriL tp CHRRToaE ol PRVR Hradé gl the

orddni6 pRadeewa s @8cdmpresédiand tentrifiget itabbtalreesttesctivn tredter.
pacl i taxel according to the nmethod of the present

After dissolving the obtained matter from the previous mycelia or supernatant
with mobile phase, the solution was filled into chromatographic columns,
packed with silica gel or aluminum oxide (200-400 sieve, and the column was

5x40cm- high). The mobile phase was 1%-10% ethanol/CHxCl, to be eluted

under medium pressure gradient elusion, with a flow speed of 20-60 ml/min.
The purified products were collected, decompressed and centrifuged to obtain
92% purity of paclitaxel.

The obtaih_ed 92% paclitaxel was dissolved in acetone by slowly adding 1.5-5-
time volume of hexane. When paclitaxel began to crystallise, the solution’s
temperature was slowly reduced to 4°C-9°C, and filtrated. The above
crystallizing process was repeated 2 to 4 times and the resultant mixture was
filtrated, decompressed and dried to obtain 99% purity of paclitaxel. '
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invention are the sane as that of paclitaxel standard
sanples (Paclitaxel T1912 20 fromSigma Inc.). In
vitro bioactivity analysis of the fernented paclitaxel
haow high efficacy on killing breast cancer cells.
Wﬂé(’“rﬁ@gggﬁ s are shown in Figure 10. The fi guPeT/8FRI0000237
that the paclitaxel from Exanples 20-24 has the sane
effects as paclitaxel standard sanples have. LLOYD
WSE 34 Caims 1. An isglated mcro-organism the
alternaria alternata var. nonosporus ST- 026R CGVCC
No. 0899. 2. A cell culture conprising the
m cro-organi smaccording to claim1. 5 3. A nethod for
t he duction of paclitaxel or a derivative thereof
EZ@EW%ﬁéZing culturing the micro-organi smaccording to
claiml. 4. The nethod according to claim 3,
Theoepultasit mjxture: abtainesyint Bxarples dgr@awag meparated gadinypfied
t he
ity Gind hEMELorSrif 26 ® ke FrBRaria MBItk 16 5.
The nmet hod according to any one of clains 3 to 4,
Examoih@28 conprising collecting and/or.purifying the
paclitaxel fromthe cells and/or nedium 6. The method
Tt%%@ul%ln'ﬂ chiktOrea Bbtained #f ERAApPIS 12- 18:>w§se ydirirated dnldepurified

medi um conprises at | east_one of the

acgpigingste, the weeted of frpinples 23-¢( exerpd for HTW@PW\"% treatment:
be? r@rtﬁ ?ﬁ%'iﬁﬁ geluﬁé‘ﬁé"%t‘éﬁ'\%d iA ESARRMES QQHIBC\ﬁemafdré’tbd 1

sai d_m cro-organi smin
mpldw@érH@f Opéarﬁml/L b WRQH ojolwlippbwan, addat dr@ﬁ'@’éﬁ? into the

fe%ﬁ%d,@% téﬁ‘ﬁn ftioh spgﬁﬁj‘i{tl’rr pegt 9Bfest BEE e t fo W@S@nh light

fum- nitrate,” amonium c
srﬂnlded)geopesretlmm:)e 5 t4ed i(aith ilgiatt shirlded in pgeraélgn)j 3.0, 7.5 (with

Ilggh#\ ooedg n ﬁgr]a'tlgn)grf?&ﬁ%% vﬂﬁehgﬂﬁt g8 qucgié?&lc;n‘? to

O

al s

obtammurspachaaxmhn organi ¢ and/ or an organi c salt that
-hel ps the mcro- organismin grow ng.

Example 29

Identification of paclitaxel products

uv, IR, mass spectrum, nuclear magnetic resonance analysis were conducted
on the paclitaxel obtained in Examples 20-28, and compared to the standard
sample of paclitaxel. The results are shown in Figures 6-9. It.can be seen from
the figures that the fermented paclitaxel according to the method of the present

invention are the same as that of paclitaxel standard samples (Paclitaxel T1912
from Sigma Inc.). |

In vitro bioactivity analysis of the fermented paclitaxel show high efficacy on
killing breast cancer cells. The results are shown in Figure 10. The figure shows
that the paclitaxel from Examples 20-24 has the same effects as paclitaxel
standard samples have. .
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8. The nethod according to any one of clains 4 to 7,
wherein the nedium conprises at |east one of the

fol |l ow ng: - phosphate, magnesiumsalt, ferric salt,

and sodium salt. Anended Sheet | PEA/ AU LLOYD W SE VO
2006/ 009518 PCT/ SG2005/ 000237 35 9. The method  LLOYDWISE
according to any one of clains 4 to 8 wherein the

medi um conprises trace mngyal (s) that help the

m cro-organismin grow ng. 10. The nethod according to
any one of clains 4 to 9, wherein the nmedi um

conpri ses at |east one of the follow ng: boric acid,

pot assi um i odi de, cobalt 5 dichloride, zinc sulphate

Claims manganese sul phate. 11.The method according to any

1.

one of clainms 4 to 10, wherein the nmedium conprises

3hn i fedoFh*?cr%f-orgaﬁlsfn@I {ravanernafiat Alyérits vani monosporus ST-
ar ac on| c acid, amnocitrate, ceric amonium

r(DZE‘rRxCé';‘uMﬁ& BNos0839, permanganate, pyruvic acid,
p-coumaric acid, vanadic sulfate, hippuric acid, a. 10

REBRR Boahne rERRARE R LK ng

to any one of clains 4 to 11, wherein the nmedium

. CAfTﬁéih@GSfoaithé pasduction @ffpadiléaﬁem lor @vdadvative thereof comprising

pheny] al anl ne, benzam de, ?ff{ m_,-benzoate, sodium

aediuging th ﬁdB'FH?fPEQ?”'W‘cﬂﬁCS laé{ﬂd ‘benzoi ¢ aci d.

13. The net hod accordi ng to any one of clains 4 to 12,

.V‘”Fﬁé %élhbﬂead&%H tojc'i‘alﬁpﬁpébmgﬁsmg |hcabétlr@1mwm|¢merganlsm

[ ow ng. I) : east one carbon source_ mate

sm acoedjunm a«masrf@ @noauge @seseencentale pag!ltaégls'@ t%e cells of the
sucrose 6m 9l ycerol, starch, |actose,
aHer© goipgg&sgigﬁgf élaﬁ? east one nitrogen source

mat eri al sel ected from the group consisting: 20

5.0Thpometiod faceeading , topawsdemneafofsdgb&arﬁ toof n fthespcomprising

Zzéﬁ&méea“ Pt eic, thB itz RS 08 eh8 S/ R&bium.

6. The method according to any one of claims 4 to .-5, wherein the medium

comprises at least one of the following: glucose, sucrose, maltosé, fructose,

glycerol, starch, lactose, galactose, a carbon source material that helps the

said mibro-organis’m in growing, powder of peanut, powder of sgybean, corn

steep solid, yeast powder, peptone, beef extract, yeast extractl, ammonium

nitrate, ammonium chloride, and a nitrogen source material that helps the
~ said micro-organism in growing.

.The method according to any one of claims 4 .to 6, wherein the medium
comprises a non-organic and/or an organic salt that helps the micro-

organism in growing.

. The method according to any one of claims 4 to 7, wherein the medium

comprises at least one of the following: phosphate, magnesium salt, ferric

salt, and sodium salt.

Amended Sheet
IPEA/AU



chloride, phosphate, gnesi' umsalt, ferric salt,
and/or sodiumsalt; iii) at |east one trace m mg@ab WISE
selected fromthe group consisting of boric acid,

m i odi de, cobalt dichloride, zinc sul hat e
‘gﬁgﬁﬁéﬁggnese 25 sul phate; LLOYD W SE woPd%@GﬂMymmn7
2006/ 009518 PCT/ S&2005/ 000237 36 iv). at |east one
i nducer selected fromthe group consisting of nethyl
jasnmoni ¢ acid, arachidoniggacid, am nocitrate, ceric
anmoni um nitrate, potassium permanganate, pyruvic
acid, p-coumaric acid , vanadic sulphate, hippuric
acid, a- naphthylacetic acid, 6-benzylamne purine, 5

%‘éﬁ{egbqqt a?%oigmﬁrk]gp&ﬁw ﬁé”cﬂ‘ h’g 49 Slwildraft th%nﬁ\edlum

e sal m cro-of gani sm |
cxwprl?ags traseIneanerat(s)‘ﬂwahinelh@egmp-ommmun Ql@\l@ﬂg
phenyl al ani ne, benzam de, sodium benzoate, sodium

10a'§l§e{ ?ﬁ%&@%ﬁ%&?&@% Qﬁrpg Bh@ gﬂrﬁlgﬁns @QS@'%&Eindtheaﬁﬂ*dlum

accordi ng t 0 any one of
c¢cmnpnses at tealss onerafitiee following: orip @cido Rotassiugaiodidad cobait

5 Aeor M U bl BthoBhe S SABRRER, P55 11 °

and the pH value is adjusted to 6.0-7.5 during the
110Tie avedhdchaecdrdingetot amy ore oh slairss 41’@ T(Perh%ftem) e medium

?(gojﬁérﬁjsgﬁgat |§g§ng ORe A fo% mA(etﬁ ocu HY?eJc?d rhr@@m?%rgc

ucer 1s a ion
i acldic eminocittatet r edrico rammorﬁiuﬂﬂ?mtoaté%pomwn opemanganate,

wei ght of Th ' 0

oﬂ’é’glﬁ'? cqcé(frrsp gg%g;{% a8 Ergaﬂg&'{] geas ﬁfgﬂg?ﬁ egglrwé/oru-
10 haapHgylscsticermid, Stbenzyamite P0Snd) sivérinitsate, and cihramisi apid.

of the nmediumis added when the m cro-organi smgrowh

142? at ttgi?‘il {?ggcgrd%nt h{g gnyléﬁ%%fr%‘(m pt{]?osﬁ ! WHEF&% the medlum

ess fe Fret hod accor to any
opbempfises! ati leastiorieoflthe fali@wiegnphérylatanine,- benzgand@,nsodlum_

CE%!@%% 5‘:8 uZnLage esgceta%rcf'éE %‘3&1&%{?11153% BhdBic acid.

13.The method according to any one of claims 4 to 12, wherein the medium

15 . comprises at least one of the following:

i) atleast one carbon source material selected from the group-consisting of
glucose, sucrose, maltose, fructose, glycerol, starch, lactose, and
galactose; '

ii) at least one nitrogen source material selected from the group consisting:
20 of powder of peanut, powder of soybean, corn steep solid, yeast powder,
peptone, beef extract, yeast extract, ammonium nitréte, and émmonium

chloride, phosphate, magnesium salt, ferric salt, and/or sodium salt;

iii) at least one trace mineral selected from the group consisting of boric
acid, potassium iodide, cobalt dichloride, zinc sulphate, and manganese
25 sulphate;
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i nocul ati on nethod or the nmethod putting mycelia into

the fernmentation tank, a carbon source and/or

nltrogen source is added successively in the 25LLOYD WiSE
rmentati on process, and pH value is not adjusted in

‘Yﬂé“"é/a?w fermentation phase but adjusted tép]@scgoep/ogom

during the md and | ate phases. LLOYD WSE WO

2006/ 009518 PCT/ S&2005/ 000237 37 18. The net hod

according to any one of Cgﬁli m 5 to 17, wherein the

steps of collecting and rifying paclitaxel

conprise: (1) separating the nycelia and fernenting

super nat ant fromthe fermented broth; (2) extracting

th d th f t i c.sol t
hiatalerhgnenbalBemeAEH L forhdbd i BuF ot 87, B
or Qaﬁhﬁnlﬁ Qd it Ndractéidenie Qicm | arisbtirate) ecesiol a/rantonlt(rﬁ)nltrate
pur extract. of s

Ch R o AT PR CRUPR BHE- Rroanalt) el onvangele

Obtﬁll;ﬁhét@e\l')\?bhﬂfc RR, | d-angdhthyl@ceticeadie; Besbraglaarice myrine,
claim 18 erei HvaI e of the cultured solution

bef Piver aifrais. ang C|"§'aﬁ'l5‘fﬁ@ ed to 2.0-9.0, using acid or
al kal i ne solution. 10 20. The net hod accordi ng to any
af) eatoleast oméT!'préo%rstd? it helipey #ensaid rhiceo-organism in growing,

chronat o urificatlon t hod, of ste

LSS OB e TP cas stk ey ilahine ehpatids, 3ot
si | p&rodf, soHiuA Bodtatdmcedntige, prapnaifdd tiEnzeicpdes,eand
i ncl udes net hanol / net hyI ene di chl oride or ethanol/.

net ASAtaMEedi chl ori de or acetone/ nethyl ene dichl ori de.
15 21. The met hod according to any one of clains 18 to

142f>ne iR EHRS ébcbhﬁng € wlsy ahé ios ﬁta”msl 4gat1isodvr}e$ad the idubption
conprlses ovn t he crude acljta t.0 he
b paria qutemden asebrrRsitiond &t Ageipemtoe B St g © 2%,
ptﬁélfeﬁn@ffeétweqﬁmlt @41 S'alu%ﬁd 565- 1 ©f ang thdpHovansd @l adjusied to
di ssolving the ¢ xel to be crystallised in

a@@t%@gu'ﬁ?ﬁith&dﬁ'ﬂr?d‘dé?%%ﬁme@ BIARIASESpacl i t axel

crystals, and 20 filtering the crystals; repeating the
15aDigey meﬁlﬁotb‘h&tdrdiﬁgttbcﬁnyp@m eﬁslafms 4ab 14ashereimet teaseone

ainnguc(:]ler 8dec!ﬁI % igéguﬁ;t?olns 8}18 tﬁ d%géreco%%lehtrgta é:rl fst(féﬁé-OA%

based on the weight of the medium.

16.The method according to any one of claims 4 to 15, wherein at least one
-precursor having concentration of 0.005-0.1% based on -the weight of the
medium is added when the micro-organism growth is at the logarithmic
growth phase in the fermentative process.

17.The method according to any one of claims 4 to 16, wherein the micro-
organism ferments in 7L and 50L fermentation tanks with conventional
inoculation method or the method putting mycelia into the fermentation tank,
a carbon source and/or nitrogen source is added successively in the
fermentation process, and pH value .is not adjusted in the early fermentation
phase but adjusted to 6.0-7.5 during the mid and Iate;'phases.
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18.The method according to any one of claims 5 to 17, wherein the steps of

collecting and purifying paclitaxel comprise: (1) separating the mycelia and
fermenting supernatant from the fermented broth; (2) extracting the obtained
mycelia with a first organic solvent and extracting the obtained supernatant
with a second organic solvent, and volatilising the solvent; (3) purifying the
obtained extract of step (2) with chromatogfaphic purification and

_crystallisation to obtain the bulk paclitaxel.

19.The method according to claim 18, wherein pH value of the cultured solution

before step (1) is adjusted to 2.0-9.0, using acid or alkaline solution.

20.The method according to any one of claims 18 to 19, wherein in the

21

chromatographic purification method of step (3), at least one
chromatographic column is used, packed with silica gel or aluminium oxide,
and the mobile phase includes methanol/methylene dichloride or ethanol/-
methylene dichloride or acetone/ methylene dichloride.

.The method according to any one of claims 18 to 20, wherein the

crystallisation method used in step (3) comprises: dissolving the crude
paclitaxel to be crystallised in methanol, adding water to obtain paclitaxel
crystals, and filtering the crystals; or dissolving the crude paclitaxel to be
crystallised in acetone and adding ethanol to obtain paclitaxel crystals, and
filtering the crystals; repeating the above crystailisation process for at least
one time; and drying the crystals to get pure bulk paClitaer.



