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A m cro-organi smand a nmethod of produci ng paclitaxe

by the use of the sane Field of the invention The
WEe@so518 nvention rel ates to a new m cr o- or gaPCBERG2008/000237

a met hod of producing paclitaxel or derivative thereof

by the use of such m cro-organism Background of the

i nvention Paclitaxel (the chem cal nane is 5b,

20-epoxy-1 , 2a, 4, 7b 10b113a- hexahydr oxy-tax-1

1-en-9-one-4, 10-di acetate-2-benzoate-1 3-ester with

(2R, 3S)- N benzoyl - 3-phenyl isoserine), is currently

one of the nost efficient anticancer drugs in the

wor | d. FDA has approved the clinical lication of
t hAsmifiraproanismeand édnﬁﬁﬂd_git&@@a@_ﬂg.@_ iaxel by the yse of the
cancer, non-small-cell -lung cancer and Al Ds-rel ated

—mgapo& s sarcoma. Its curative effect is remarkable.
Pacl i taxel has a uni que pharnacol ogi cal nmechani sm

Field iof €he inventimpst s t he concentration of tubulin in
cancer cell division, stabilises tubulin and finally

| eads to the death of cancer cells It. can be used IH
They ﬁ@mdﬂmtorbfre@é@a@sa. S B droebisSe A ethRd of

; I
PO B B o S R 3 SRR g,
Co,) senile denentia, rheumatoid arthritis (Canadi an
ngi ot.ech, Co. nd mal ari a. Remar kabl e progress has
Bac ngdgfit NHORhese aspects, which indicate the
bright future of paclitaxel. Currently, it is a common

Pacr?tra%F'(% béﬁé?nicﬁl %rﬂé w%@bmaébd@ 19><t2foac 7[3 10;3 130-

pac i taxel or pac i taxel precursors a ter th

hexsleydroxy-taxaétien-Sonpat)| |‘tChdlabgatefce-anbérrmume-ﬂére&ebrwnh (2R,
nches .and | eaves t.hereof. There exi st e .

39) N -RAGEGH- eI JHReMg) ¢ e UV e o) B MBSE éficient

anhé'érﬂe’r'd@ﬂé@% ﬂf@t%ﬁuvsm has tabg rdviedghe cZi‘PnR%I apPlBAIGH 6f this

Zone and 'subtropical zone in Eurasia and Nort
drugnirethe dregtmeay ef ovarian cancer, breast cancer, non-small-cell —lung-

cancer and AlDs-related Kaposi's sarcoma. Its curative effect is remarkable.
Paclitaxel has a unique pharmacological mechanism (i.e., it boosts the
concentration of tubulin in cancer cell division, stabilises tubulin and finally leads
to the death: of cancer cells). It can be used in the treatment of polycystic kidney |
diseases (American Cytoclonal Pharmaceutics), restenosis 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 slowly. The contents of
paclitaxel in Taxus vary from 69/million to 100/million depending on different
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their distribution is dispersed and they grow very
slowy. The contents of paclitaxel in Taxus vary from

W@ Noaiobdsion to 100/ m I lion dependi ng on differkCl/SsGmes000237
of Taxus and different parts of the trees, and the
hi ghest content is found in the bark of the
short -1 eave Taxus. The production of 1 kg paclitaxe
usual 'y 3,000-4,000 Taxus tgees of about 60 years old
to be chopped down. In order to maintain ecologic
bal ance and protect the rare Taxus fam |y, countries
around the world list Taxus as rare a plant for

protection. Therefore, the devel opnent of this ucft
typess of Eaxuspne diftarent parjs Qyth%ﬁe%oﬁn%mfﬂlshe%%ﬁ gkt found

o BB LAEE31 SSpBl TAATHE oA, e FESIET sty
3,000-40000kTared treex ef abvbt 60 y&al&eldﬁbdaepclnmmeﬂ down. In order to

pacl i taxel extrenely hlg{ ry oruntrl es have bee
maistaip @eongic balanss ard sratechisdi@ce s faguily) coam@e,s around

the Worfa® ‘EH’aE(Lg %rstr%][@?ﬁ)lﬁ”ﬁ fEPE*&%\@t cmggl' hbré?a tﬁé'devel gment of

sem - synt eslis o e Cco un I'ton, Sonoz

thislprsdoet llsl-rBstralhearsgvelfély byettheaboor datuseh re@htences%xd, restrictions
1994, 116, 97, 1 1599; I
of Gaviggnment pidlectins Tharelols; thatg, BSls 2086 3. bisgeen the
! [&”ﬁ;% &ihjdh - maRB8She FR&Mofl Phclitaxel
SUP@? a@ﬂg{jéﬁ%?gggﬂ bg , 1$%§el\/\éndler m,g., Baghgﬁ Necl) ﬁ F.,
exteimealy hjghl. Am Chem Soc, 1997, 119 2755- 2757) :
Ameri ca gave up producing paclitaxel fromthe

e oo el £eeh Sedh Iy AP el 8RS i brSioel oAl heir

resb&rchi éfidris Breeybrfafdws:h F@ﬁémtoék sbmi-ByRihesiy of the t;ompound
10- deacetyl -baccatin O DAB) from Taxus | eaves and

(HollankR;A a'mmpmxnCt, ik, Br,rlcé@m.tFe, ghals {4 Msughem. Hec., 1994,

116°r1qq‘§I taf‘?gla 91&3,{ Egg%,ﬁﬁl Ifagﬁf:ﬁtel:% o LR%SZ“tL*\?f@e et al., Nature,

't écts
19991n\8l6f7968®,nlDamBhe&k ] 8.J enasiees, et dl aApgen (Grem oint. fEsai nBngl.,

| whi ch
1955, Phrangandlender, Ro HHGRER AV Fo(e! & prlaicahein g teor 1997,

119, SRS DA B L ARk byt i betian o
Taxus barks and leaves in early 1996 and substituted with a semi-synthesis
method. The method is first to extract the paclitaxel 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 p.rotects‘the environment, it still requires a large
number of farms to plant Taxus, which consumes a great deal of land and
manpower. [t 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., 1998.,‘110, 2917, 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 ;110re than 20 years of
efforts, the total synthesis method achieved success in 1994. However, the
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J. Am Chem Soc, 1998., 110, 2917; Kingston DG

Chaudhary AG CGunatil aka AAL, et al., Tetrahedron
W 2406/00951994, 35, 4483; Kanazawa AM Deni s JN, PQA/86€1065/000237

AE, J. Chem Soc Chem Conmun, 1994, 2591 ; SISTI,

Ni chol as, J., WD 96/40667; Zhang Hongjie, CN 1241

565A): after nore than 20 years of efforts, the total

synthesi s nethod achi eved guccess in 1994. However,

t hewhol e process of the chem cal reactions includes

over 20 steps. Its efficiency is very low and its cost

is very high, so it has no significance for |ndustr| al

who&B%%k°”th rige] goastionsdnaHErs Yot SR JeAtiency i
T
Ver})l\S/:IdW ogy a#&%@l o(eﬂ.%ﬁ)gg%r ?jﬁgéékijol g@gﬁ%Bcglw-rZEg?smal

procllhgﬁah (Q)QF?)F% E.el:i tlﬁiwiiszulﬁuﬁepﬂﬂ}.lazhdingr Ug{y:elr?;tydoﬁa[idience and
Tecbﬁ@ég}éi |QN1 0968208y c'}/@'ﬁpﬁl ¥f"‘@r n‘éﬂ‘gé h%%ﬁdr'\éﬁyum Takede,
sogiibly S AP LT DO 24 BT e oo
needs$ ra)ﬂmhg clﬁltareslperm{da@]d att isalvery bedeblt@Iapﬂy indbe, industrial
prodiiclog; @ogiebEl: dortapnaton sfAngith - sisfie. Tiaraye Hipbel

wogé/gfms fN otnhesﬂebrn tatdRasorpf VPOOL/TIRIGA; ENRBEHARES WO
ecol ogl a protection, but the current strain

06/32490; Gmyistrobelhé(mmdmaeraa et@ht Mierabiglegyeit996, 142 435 440;

JiarfEli, Vg, RN, O oo By BIiERRSay L 8HafS: 2P5 P8, 2¢0-

253):0Th&BhRsihed ishedst froml the Rehitetibns .of Ei;mrdn@mré f‘r@s@d‘lr@égSand
of paclitaxel production, paclitaxel sup

ecolegisal peotectians hhéhe ewsert steains ﬁ@%ﬁflhegrmatﬁe a’ﬂbpé‘? w@mﬁélonal
perdf bl bl Ol ey B SIA B8 Eh i of pactcarc

Therafors) ttheparsdnstesudesld for nesshieimeiustiay prc&mﬂ:upnow des a
~ new strain and a new nethod to produce nmass buI k

BasgaCI | é{atgﬁtcgrp%p talyé ;l)l%ir(mﬁ é‘rﬂe)d}se{gil I nl Igé@&y and the paclitaxel

demand, there is a need for an alternative and efficient method for mass

production of paclitaxel.

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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CGVCC No. 0899. According to a first aspect, the
present invention provides a mcro-organism the
w@bdoenessise al t ernata var. nonosporus ST-026R QEMISGN05/000237
0899. The invention also provides a cell culture
conprising the mcro-organi sm CGMCC No. 0899.
According to another aspect, the present invention
provides a nethod for the production of paclitaxel or
a derivative thereof conprising culturing the
m croorgani smaccording to the invention. In
particul ar, the derivative expresses a biologica

activity simlar to or the same as that gaclltaxel
TheThwentiohoalsac BEMAeR & &eﬂlhEU“W@eﬁPmﬁ’ﬁlsl’P&y | nligregorganism

t the micro organismin a mediumso as to
CGMpo%éﬁgebgg% concentrate paclitaxel in the cells of the
m cro-organi sm and/ or the nmedi um The net hod may

Acctbltdimghdam amotmaﬂ aspech)| ﬂhecpnelsgn’amweotlonmmvl;deagﬁ maihod for the

f t h | | d/ di
prodyfion AU o dhgeTuBepherees FNPHRnAEREALE micro-
org O%oordi tt‘és e MVBAREGF I ngbblfi%ﬁfa‘ﬂ theSHéﬁOé‘twé éﬁ%l‘é%@es a

gal act ose, on ‘source materials that helps t
biolsgical antwrtyo smm@rto omthensgmevasifat pbpaditaxdl. peanut ,
powder of soybean, corn steep solid, yeast pomder

b FRYERE acaiing fin e bvbEo! o) SohrsBoTRbHibg e micro-

orgdféhriha mddiah shﬁbmo toAGd oY éncmc@h@emm@rp@mam in the cells
growi ng. The medi um may conpri se a non-organi c _and/ or

of the neetpaarganiam tandielt theemedivme Thecmethad aims frther Cﬁmprlse
col ey B P RN RO e Bolb 5Pl BB

sodiumsalt. The nedi um may conprise trace mneral (s)

Thet inediure! mayhmmpnse)-amrlgasﬁ eneiof theollogving: hglunede,usucrose
rise t. on the follow n gab

malté)@pdcfo lggpgg,S, y,qeroﬁs starcﬁ3 qactose galactos

materials that helps the said micro-organism in growing, powder of peanut,

carbon source.

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 medium may comprise a non-organic and/or an organic salt that helps 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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i odi de, cobalt dichloride, zinc sulphate, and
manganese sul phate. The nmedi um nay conprise at | east
wo@e®e69stde foll ow ng: nmethyl jasnonic acid, PCT/SG2005/000237
arachi donic acid, amnocitrate, eerie anmoni um
nitrate, potassium pernmanganate, pyruvic acid,
p-coumari c acid, vanadic sulfate, hippuric acid, a-
napht hyl acetic acid, 6-benzylanmi ne purine, silver
nitrate, and cinnam c acid. The nmedi um may conprise at
| east one of the follow ng: phenyl al ani ne, benzam de,
sodi um benzoate, sodium acetate, acetam de,
propi onam de, and benzoi c aci nedi um

T . . .
Thecwiggiung gnay compsise dhdeast er?eo‘? the iPwEg: inj‘eﬁt?'ytaém&mc acid,
ara@ﬂ&or? ig! bSBIdS Ouéﬁu%o%ﬂté?té' a'ce?ﬁ' e%ﬁﬁﬂoﬁlhﬂm L RGat, OUBotassmm

nsi st i ucose, sucr fose, fruct
permlayigan@ﬂe, pytuamc: lamdl, @ectmmrlcaadldgataaadlowlfate )hlppumceasrd o-

one nitrogen sou mat eri al Iec dfromth [ oup
napBETACRNCRP G O-BENAATEIe Bl oV EIoiTale: GO ERTAlE, 26
corn steep solid, yeast powder, peptone, beef extract

t
TheY Eﬁé(;| @'?é éﬁﬁ corfiEY) fMdtist ' heé oft e HBTIBRIrgN ?henylalanlne

phosphat e, magnesiumsalt, ferric sa
benaaide, sasfiimnbargaate, sodiugk acetats, anesamides eorapiaemide, and
se] ected fromthe group consisting of boric acid,
benggic AL (?um i odi de, cobalt dichloride, zine sulphate,
and manganese sul phate; iv) at |east one inducer

TheSiReaRing thdy edthphise af leabt 69§ 6f tHd foowfngret hyl j asnoni c
acid, arachidonic acid, am nocitrate, eerie anmmbni um

. ni trate, pot assi um per man anate VI C_ acC
) p- @bleastoBe:arBoN FaHES a te@chLiuramhp&rgewonﬁlsﬂng of

i {&;ﬁ%})é acgltl é‘c'rﬂalt@sé)egﬁ}f %@énﬁlyeéfdl N&tareh! VBEtose, and

nham ¢ ac east’ one prfecursofr,
th@talettﬂbspes; the said mcroorganismin grow ng, selected
fromthe group consisting of phenyl al ani ne, benzam de,

ii) ;?%‘5 %qén,ﬂzr%zﬁﬂ’ggﬁg%oguw%%%gtg} getose?g&teg rProdrﬁ 'the group consisting
of powder of peanut, powder of soybean, corn steep solid, yeast powder,
peptone, beef éxtract, yeast extract, ammonium nitrate, and ammonium
chioride, phosphate, magnesium salt, ferric salt, and/or sodium salt;

iif) at least one trace mineral selected from the group consisting 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 consisting of phenylalanine, benzamide, sodium



10

15

20

25

acetam de. In particular, in the method according to

the invention, the incubation nmay be nmade in aerobic
W@ oovdioodsos at a tenperature from 230C to 290PCT/6€2005/000237

fernentative initial pHvalue is 5.5-1 1.0, and the pH

value is adjusted to 6.0-7.5 during the md and |l ate

fernentati ve phases. The method according to the

i nvention may conprise at keast one inducer, wherein

the i nducer(s) is added in inoculation, and the

I nducer concentration is 0.005-0.1% based on the

wei ght of the nediun1 The nmet hod according to the

coligurata: Poufy SBoiEs. Seto G, sRBicRafie  Bruit gk, fnd
t hgcomfiigyer and the precursor may be added when the

m cro-organismgrowh is at the. logarithmc grovvth

phase in the fernentative process. According
In partisutesy inatheemethod ackerdieg m@dh@ﬂn\t%lonmﬂwnwba&lﬁe may be

madf oo 2B ST 4 neflefffes et Aoe: o, e, the

fermEpiatRe inftianBel vllusls 615-41 ionaadtthe pHevataetiataidiustedudk 6.0-7.5
Wi th the carbon source and/ or ni trogen source being

duriagiteimid apddateermpeniative @hagesrent at i on process, and
the pH value is not adjusted in the early fernentation

ThePOREOPY kc@n‘a Hg?ttgqpéoin@eﬁ% n %Q&Wdoﬂ%rfsléeafnlé’%sqn&é Fhducer,

phases. "Accor 0 anot her aspect, the
whe&&m dheliimduden(s)) lie addeé rt iiroculatipne andrthe énduddreasiniceytration is

and/ uri f acl.itaxel erein the steps of
0.0G% |1§/?,-Pgﬁ‘§dQﬁ&ngu‘?‘%lgvmgﬁ%a@m&xa conprise: (1)
separating the nycelia and fernenting supernatant from
Thet r*h%tH‘di‘f E@&Sr@%doi@tﬂﬁle ’ln\(&hoﬂxtﬁw@?%drﬁsrlé@ &t 04t &&sl precursor

mycelia-with a first or?anlc sol vent and extractlng

havingea oon@eni@ajnomme@ ﬁlaﬁaqq YonpasedaoR diae weeightgefrthe medium, and
the igEb ARl B8 Ablivd Ao o SRekFPloarish Bl iyt the

logaitirhid gratitiophase lmfhesfeahbh&m'&/e(moé@asabt ain the bul k

According to another aspect, in the method of the invention the micro-organism
ferments in 7L and 50L fermentation tanks with conventional inoculation method
or the method of adding mycélié 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) exiracting 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
paclitaxel.
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paclitaxel.Iln particular, the pH value of the cultured

sol ution before step ( 1) nay be adjusted to 2.0-9.0,
waigioagoees d or al kal i ne solution. Further, thePCT/SG2005/000237

i'nvention provides a nethod wherein in the

chr omat ogr aphi ¢ purification nethod of step (3), at

| east one chromat ographic colum is used, packed with

silica gel or alum nium oxyde, and the nobile phase

i ncl udes net hanol / net hyl ene di chl oride or

et hanol / met hyl ene di chl ori de or acetone/ nethyl ene

di chl oride. Further, the invention provides a nethod

o oSBT O R AT B P v

adjusfe¥sbd bige diding BBid s ikalirRdstiigorvat er to obtain

pacl i1taxel crystals, and filtrating the crystals; or

di ssolving the crude paclitaxel to be crystallised in . .
Furthewt thee inventiaa dpryidash ananethad owhgrein p'é‘c%'i‘% a(;(lgpma%graphlc

. I j | [ - - X
ol Byt bl (4, oL A e ol ol RE o B usea
paclgtpl \A?ﬂf\)é siigat Q?I_ eFf yél%lmltnﬁuﬁ? ogiele, mnge tipe] mibm I ph;meincluzdes

rie escription o e figures Figure 1 and Figure
metisaniiraeiByloper laptorsan o5t HIACUEEUAGHG SENERDePEsesRione!
metléﬂ%ri?ﬁic%bridg.gure 3 shows the nycelia of the new

according to the present invention. Figure 4 is
the TLC chart of the sanple extracted fromthe
Furthen ethei investiory gebiidesi a Imethetowbeteinl tbe hetystalliisadion. method

used AP L vanas s iey (e Gl bediBRAarhe it i
metﬁ&n%l?é@d'n§gnf%?§toé@otbﬁ1 bAGita¥} erysefs  ndTiRfatingthé caystdls; or

st andar igure 6a is the W spectrum of the
dissphirg trexerudaesnielitaxel ke beeryieiallised in @setaneg ane adding ethanol

to il Saclieig] VSiaNS SHE raled ind Kot FepSRdly e, apove
crystafiation proeesetdiost Iehsto®s einie; and drying the crystals to get pure’
bulk paclitaxel.

Brief description of the fiqures

!

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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invention. Figure 7b is the IR spectrum of paclitaxe

standard sanple. Figure 8a is the M5 spectrum of the
weambioemtel nmade by the method of present i nvePCT/86G2005/000237

Figure 8b is the M5 spectrum of paclitaxel standard

sanple. Figure 9a is the NVR spectrum of the

paclitaxel made by the nethod of present invention.

Figure 9b is the NWR spectmum of paclitaxel standard

sanple. Figure 10 is the chart of the effects of

paclitaxel sanple nmade by the nmethod of present

i nvention and standard paclitaxel sanple on the

Fiode P BB RReR SR B IS AL M BB precen:
inveﬁ%ﬁ?‘#@hn@gﬁ% 7 Ovsyeemunt et gadiskel effridapd isamplé. t he

nvent o e whol e content of any bibliographic
references nmentioned in the present specification s
qsf P% pegsent

FiguterZ is theﬁkﬂ soeairem oftheepaditanal made Sydhagned
eweRBFCE T B R bR T BB in g s

nonospor us ST-026R CGMCC No. 0899. The strain
Figurbt8d [RathiealVigl §atiiuan viithe paoktarer mad&byotheRmedisod of present
- deposited wth the China General, M crobiol ggical
invenlippuligure BPde theo M Scapraung e&@@j"%‘?ﬁ Szafﬂ?g?@%aéb‘dg: The

i nvention also provides a cell culture conprising the
Figufe Y isthd MR ) DPtheP§88itaxdd pRadl BY thed nRARGHOF present

aspect, the préesent invention provides a nethod for

invéritienpF imtive Obads thes NPpR Ispeaixein afipagliteeel stantaed savplsof
conprising culturing the m croorgani smaccording to

. _the [ nvention,. particular...kth j
Fiogr1d RFeerRe of BeiaiateolLAraird BRfhe FE by the methpd o
preSeift PREATIGHR arf] efitar@r padlieanel csumpleednt hepkitiiig Ppeetentage
However, the derivative expresses a biol ogical .
againstioMarianseels by roigirpal M%Félp ;pteod Pyt e Usk Pacylfurgxpedium
T | d ri [ may be prepared by further ‘
Rpnglﬁgél%ﬁb{ﬁﬁgbsfﬁgﬁﬁ%tae%@rd| ng to the inven%/i on or
nodi fying at | east one step of the process of
paclitaxel preparation. Accordingly, any

Detailed description of the invention

The whole content of any bibliographic references mentioned in the present

specification is herein incorporated by reference.

According to a first aspect, the present invention provides a micro-organism, the
alternaria 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 culture 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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reference to paclitaxel enconpasses any possible

paclitaxel derivative or simlar conpound. The nethod
wa@ewenadisng) to the invention may conpri se i hcubBtT/8G2005@00237

m croorganismin a nmediumso as to produce and

concentrate paclitaxel in the cells of the

m cr o- organi sm and/ or the nmedium The nethod nay

further conprise collecting and/or purifying the

paclitaxel fromthe cells and/or nmedium The nethod

according to the invention has of shorter cycle, |ower

cost, and higher production rate. Further, it allows

an efficient mass productjon of paclitaxel if it.ij .
organiss acrordingée the investipRq P?h%&PP p{h% E%alt%w'éﬁ 'Vﬁ‘ﬁi’e IS a

I . , hSf
comBlls ULl RO418 HESRpa8F crbcnsFieal weon of oo

comgam@l esphdcitaxdl helowever hibe, ddrivakive dxpaessesaadiological activity

ks of ' i
SImigE oy AfoLnensaTe. S MAtee! BHAIBre dne JHCIANEL HeF yRtikg nay be

| e - . e
povgs 8 o hiind e 4R0a e Wt icatin
at ldzst keshenstep of dhel preedssvdfhpaditaxel quiparations tAgdordingly, any

condi tions, d cl eaned the bar with sterilise -
refofRicR 10 RAATEKS] ST RRSRE VDR ite bAERERc dHL P uimiar
com@@ﬁna.hen torn into thin |ayers, and the sanples were

ut 1nto snmall pieces, and aligned in the order from

the phloemto cuticle, inoculate on water agar medi um
The Thethoshpresrding éo Kaptineentian awyacompeisasingHbating the micro-

t t . of 25C 7 e :
orgariatp i s IR 56 % R bislR A Sanerfe el KRE R e cols
of tHl hiieroedtganisapemadiardihei frieeliant Thel methedwatay funtheul corgetise
for fermenting experinents. The strains ich could

collgsting @nelfarrRurpyng ithe paclitaseldrara the cells and/ommedive. v t h

ultraviol'et radiation. After several generations of

The%%gfd;ﬁig%?covl\ﬂin?;f&itﬂb ﬂ{véﬁ‘ﬂbﬁh‘iﬁsﬁg’f %h&ﬁéi‘ yten ld\‘tﬁgr cost, and’

was taken as t asi C straln
highendsiodaction ataten Fecthas itoabiews t are sffiaiend masspmcblgﬁon of

gt I?agcilnl itn l)J(gtlry q{sopnu uts{rloarl1 'ap-;gﬂgat?obno%gn not only protect

i
pacllsta>r<e§j]|i¥1 it is us
natural resources, but satisfy the requirement of the clinical drug demand as

well.

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 ghapes and different colours

were inoculated for fermenting experiments. The strains which could produce
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nmonosporous strain was achi eved through several
generations of culture and becane conparatively

W@ @bleys18 hus the new strain of the invention ReEESG2005/000237
obt ai ned. According to the international code of
bot ani cal nonmencl ature (St. Louis Code), the strain
was naned as altenmaria altemata var. nonosporus, wth
the code of ST-026R This fpecies has been deposited
with the China General M crobiological Culture
Col l ection Center (CGWMCC), and its address is No. 13,
Beiyi ti ao, Zhongguancun, Institute of M crobiology,

morgepaarlgnARseqted cabaniiated byl vy, Gifatian. After
sev %\/ﬁatl&%} gofprrﬁm'aﬂgﬁs by tslﬂ%lﬁ e Hhd h@ﬂol‘o’@ﬁc t\Mna’uon was

m crobi ol ogi cdl features:  ength and
obta\Mett fwmf:hw:;s ﬂakealawﬁmel tssasn@againytoeq'lﬂﬂrgo cﬁnlefatjhn(ﬂOh@& fo get

| ength i s about ce of .jts, w dt .JThe
- the n§ ‘afbiﬁvs”éﬁnqslpgr%%dﬁ a‘b‘a arﬂfcgiﬁ?)(ﬁhdgr 41%'8% s above

-
moﬁﬁﬁgﬁe R lh% oi QYé%dthW‘sé@er@I g&ﬁ@ra’fmb of b\ﬁture and

elum like the formof a chain. Its

. becamermingsaratiecly Istatile hub tishaey sirajn o6 thetingeniion wagrmbtained.

rTyceI iumis short and is of duplex dichotony. Mst of

poolbind R e SN e e fodl G

the ¥@élﬁqﬁé’§ﬁaﬁiﬁpﬁs a'lféﬁ%ér@fﬁtdrﬁa@ VarpaforRiapprusyiwith the code of
stick-like shape. The traces of the spores are

ST- Oﬁﬁ?sthllsn spleciase hag eheedn deppaifes WiHht ngcﬁmluaeaéeneral

n Y
ok R OB EEBR S ToeReIcBia e 116 g 1o
Bely’:mﬁtb3 lZihohgguandidr?f Ilniv\%tmutel @_frﬁMlcmbdzlimgy blOmmesean.élcadmrny of
outer layer is o ite e nycel i e
Sciesices) Bolingr GiMavThe daPosEIRgUR &l?ﬁé&/@%i\% 5
di ssepi nent. The nycel ium has thick and thin nycelium

TheTﬁ@N 'Qfl%% cavee 39 éYeVme@bW@%“in\/%‘Pﬁbﬁ%a@ﬂfé fdiewing’

mycel1a can sprea a r the surface of 9cm nedi um
micraibidlogical feéafuresMycel i um forns up wood-1i ke bl ocks on
t he surface of the medium The younger nycelia often

The]c %%B}hu% %th of th3 %%('alﬁﬁnog roughly equal fo each other, or its

length is about twice of its width. The celi narrows at its middle part and

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 ym. They are colourless
and transbarent 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. Its form is densely covered
and presents a circular shape with two layers of obvious circular strias. Ther
edge is tidy, the inner layer is dark brown, and the outer layer is off-white. The
mycelium 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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transparent, long cystiformor bead-|ike spores that

is 2-3 tinmes thicker than matured nycelia. The spores
w@2m6dedsed op i nto new nmycelia. The top of the PYDEGROH00237

is atipped, thin and transparent |long cell. The

strain of the invention produces 3 kinds of spores,

the first type being the conidi ospore (aerobic spore).

Mycel i al branches grow out{ispore chai ns (every branch

top can grow spore chain). The spore chains usually

consi sts of 4-6 spores, fewer of 8-10 spores. The

coni di ophore generally has 4 cells, and the cells are

L.i ndr .cal -~
o SRANBEIAGE, ARSI BSLRE e i
of tH¥ amediam. STIed yeRinger dﬂ?é@lay ofteat farbrutupd singlé tar a series of
surface. It is dark co [

oured.and its di epi nent, .i,s
transparent) deng ¢ystiform @ beag-like f@Qf%S é'B%ﬁrlS 2% 5 ckeg than

mattﬂé‘i‘i {ﬁggelfahel’gwo égre%‘; éﬁ%é%&f;do |é hﬂ'ré 45 rdf the

I'ns are on t or side o
mycéliuen iﬂoa)ltrﬁpeéﬂthrrrramdrtradspanenulamgmﬁlle is reversed
egg shaped in light colour and is about 25-15 mMm it

e i SRRSS B AR B foh o e
conréﬁ@bbéreo{aéraﬁc%r Mﬁbélrh?bfé?ﬁihl’eérgrbw 8uDspoine divdins (every

second type is gemma, which is produced in the early
branphdep e gyawispare gheinh Taedspore: pRAINS iEUAIVERANSIALS of 4-6

sports, R P40 SR, 19 HTIOMATE B RERR7 R, bns o

cellspra\zéll@glrrﬁmﬂﬂll ar(rjefrfs@mertt§h§olwfy Enel tljpsgaindmge Tise ayounger
new y dj scovered spore that has never been r
conigieapoTes 1sna@o-11 op A RSEe Vg aniam ROt MO JeaRalY istibuted
ibl
on BSAHEER, 1B o T SH) oo bmaronrigcogry v, s
size @taboat 2426 & héd 54n16, tandntheewstth difsthepinyseliumdadt png the
| ongi tudi nal di ssepinments. Its grown gltte s the
r

rostrygs 89 1R SHYEgRIIND Arefeaas Pndops ghRre. The
e AR LSS L P AL R M Rl 898 308 0840515
pm, TEHAROAL6LD trohedesgddissepimettts ahti -2 hengitudirsd] rdissepiments. It
narrows between the cells of the spore and the rostrum is 2.0 um. The second
type is gemma, which is produced in the early phase of mycelial growth 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 Iongitudinal 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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CGVCC 0899 of the invention. The nethod incl udes:
culturing the invention's strain CGVCC 0899 in nedi um
WG 2008909508 gener at e and concentrate paclitaxel POI/SGmE05/000237
said strain and nmedium and collecting and purifying
paclitaxel fromthe said cells and nmedium The said
medi um can be the conventional or any known nedia in
the field. The said nedi umxonpri ses carbon source and
ni trogen source materials. O her organic or
non-organi c materials can be added into the nedium so
as to accelerate mcrobe's gromh and increase the

The np,\éqer\g%fg rg\(}ljpetgfa)e(ﬁ{e‘ oﬁ—iﬁﬂi iggﬁ‘rogﬁﬁslp%%hféx%PMH”thé%v& Stain

ucose, sucr

CGMBU 0599 of rth@timﬁehtloal yher ethcrt ﬁtrcnmes+ aultodrg the divention’s
gal actose. The nitrogen sources include, but are n

stramucaet\/@clt(meavmgdlum sp&srigLIeNREaigeaNG FORERIHERIR Pas ﬁtepfel in
e SRR e R, SR Ao BERAE BT batibiattom e sai

cellFam@medtumTIhe proper ratio of carbon sources to
nitrogen sources is 150:1-40:1 . The said non- organlc
material s includ but are n ted to
e ESUAD SN tie eonvtpnghes piikagivpiBed® RIFR k. The
saldS ﬁ:mséq?ﬂpﬁs%sf %ﬁfﬁb‘n‘ﬁsé lcBNah ¢ nitrGder Sobdeomal8iials. Other
I'um sa such as sodium potassiumtartrate. The
orga’:rm d)rnndm-tmngamcl mdtarialbutan benadded rintoedhe onediugeso as to

acogpiEip SHEREE S BTG TSR SR ot Bl Re fodRRR. The
saldséérﬁoﬁ%@u%éé ﬁﬁldﬂéefbut idé rios lifrfited! tb[T‘g \ebskp sutredec ataitose,
such as nethyl jasnonic acid, arachi doni¢c acid,

fructosenlyearat, estag@‘r,. lackenes naRHOR Qﬁlﬁ@@sep Jihes dnitiipgen sources
] BB 8 0 S AR s

soli- st yoiwdere paptmrma beefl metraom yeasteextmrci @mmanium nitrate,
acid; The said rredl i ncludes but_not, limted t

and{gre@mmwgn ehlerdgs ﬁﬁeHW%raﬁt'HeOf g@%s&grcessogq lm;'rogeﬁ
sou{)b%@zf%aﬁ 5o: 13@@'1“‘? ga&rgbﬁi@ H%terﬁ’él@pin@fﬂ@é‘ dsut are not
acet am

limited tZoOIpChozgkgte magnesium salts, such as magnesnum sulphate; ferric
salts, such as ferrous sulphate, ferric chloride; sodium salts, such as sodium
potassidm tartrate. The said medium includes, but is not limited to, trace
minerals, such as boric acid, potassium iodide, cobalt dichloride, zinc- sulphate,
manganese sulphate; The said medium includes, but is not limited to, inducers,
such as methyl jasmonic acid, arachidonic acid, aminocitrate, ceric ammonium
nitrate, potassium permanganate, pyruvic acid, p-coumaric acid, vanadic
sulfate, hippuric acid, 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, propionamide, 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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The culture can be conducted under conventional and
known conditions in the art. The said fernmentation can

wheooanasi8 aer obi ¢ conditions at the tenperat urBCD$G2005/000237
23-290C with the fernmenting initial pH value between
5.5-1 1.0 (preferably 6.0-7.0). The pH val ue can be
adjusted to 6.0-7.5 in the md and | ate phases of
fernmentation. The culture i me is determ ned according
to culture conditions, for exanple, the fernentation
can |l ast 6-9 days. In the said fernentation period, it
is preferable to add the inducers such as nethyl

7.0) TR e fan DeSRAuSBRLE kT oS flid e Jarg Priees of
fermeAREBhathe %ult@@tnﬁ]@% rdelfélﬁflﬁéd 9@0@@1@9’(6 aglieyreVddnditions, for

respect to the nedi um 1% Al kal i ne

exarspleytheofermentationuean lash GaQIJOlayﬁ trh@epﬂialdefeﬁee@@iﬂpﬁgﬂecrﬁé it

o BB 00 BB TR e b AL Aponic

acid Camfidditeate, kBavarnmohlien aitratel ard otagdiem peehdngenaty into
the bottle with conventional or under a kno %
H%rﬁ"? Ha) is

inocylatien,i ang Haely prefeired Pareertaseewith rasperd o
o.oo{s&‘hUe. @E%&%}R@O&_&G'ﬁé ééhCBea&ééPfon Bhpde gg??bf-l LRNks qu*H& he

tanks are use ernenting
fermpntatieaprotdss. car bon source i s added successively in
the fernmentati on process, and the pH val ue is not

“adj.ysted in the earl ferrrentat hase but. ad t
The Fig” IEastala e e (FMEmaoNG (B e HRBE! ¥ Effown
appérét@dam@@om.@hsamd\wrp i e 2Rt TeNBRANPIE, t@g&meﬁmg @ bottle
adopted. Hi gh flow of ventilati on can be adopt e

with chaverntianed of uader adaevat seed mieHe the arty opibst mducted with

o RGBS 50 BRSTE0UTE B1E o i

pl atform'phase. In order to separate paclitaxel from

Whehftae micandrb0la iten kecarearndadoinghe saickizomenting pracessg the carbon °
iin the art use For exanpl e,

nmet ho
SourEa b6 Baded SuPGeSIely Ghrihe e IaT HaUAT REPCSSPuaN INEGRHh value is
not é‘cﬁﬂétbhle Qﬁé e‘é’rlyffb%éﬁfdtlaﬁ pﬂﬁs@oéht Aot ay . 0cAH dfing the
extracted from'the solution wth oné or nore organic
mid god Jatetphases. The method of adding mycelia into the fermentation tank
can be adopted. High flow of ventilation can be adopted in the period from
inoculation to the early platform phase 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 centrifugaf or filtrating method,;
Paclitaxel can be extracted from the solution witH one or more organic solvents
(such as halogenated hydrocarbon, like methylene dichloride and Chloroform).
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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(such as hal ogenat ed hydrocarbon, |ike nethyl ene

di chl oride and Chloroform. The paclitaxel in the
waGaepanessesl nycelia can be extracted with one oPCTBGEHE05/000237

sol vents (such as acetone or nethanol). The obtai ned

crude paclitaxel can be purified with one or nore

conventional or known nmethods in the fields, such as

chr omat ogr aphy and crystal44 sati on. The met hod t o

extract and purify paclitaxel fromthe said cells and

cul ture nmedium may conprise the foll ow ng procedures:

(1) Separate the fernmented nycelia and super nat ant

f t.h
oo LBt BHBA ErBchulA Padleld R, B ARS8l Y oyt
mediure rﬁay sionqcswtma ssllovang proceduress (iHeBopamié thetfermbated
second organi ¢ solvent, and vol a oj{igse the sol v

myc@'dﬁrrﬂﬂé’t sHpernedgntpliey §he 1alltyrm Sohdipnnal tas osaifir process; (2)
Extri& Fa@@%‘roﬁ? theé T ?{It%d% %*&Ilﬁe\mﬂ?%é ir 'aﬂlc solvent

actﬁl t'axe ter conp said er meft ati on
and M@sapsrnatdm with &enselccrad orgamic solpbht;airmieva:latlsej thes selsents

. Com%%ﬁ@& aﬁ% g%ﬂr’]y aﬂ" &%@ﬁit maﬁta' L ne ’tﬁOl 2 ogrgghgorgnd

crysfemmaffq Rletihéd {Jgﬁakrﬁéé‘lgfta*é preferabl e), pre-treated at

normel conditions o I ght -shielding conditions (the

latter is preferable) before extracting gac_:l i taxel.
Aftesompleticenof Hreasaigr fermentation pugessnthenebtained golution’s pH

wloFCRPLIRE BCRE 2 i R & BBEALSEkely) o rpom

tem;ﬁ@’étdrefdr%b empélaterel logentihdiothe rabrh henwatum (Jlshedatter is
the fernmented nycelia can be drie mul | e

preferﬁzbleacpéetmaﬁd &t g@imel senditipns orhlightzshielding, ﬁan%ﬂ?%&the
Iatte? "’}Q ﬁ%fé}?ﬁfésrﬁeﬂg? ex%cﬁ%‘é‘%c&%%l.%@%oﬁnwfeﬂ%%l%r known

rying u reeze
metlwhsde mgl;heaanﬂ cendmadmtedrfgr Sepmadibariatbhe sald pracedure (1), for

exargplga e SoroBid ol P W Seneratrg Wi eaiifioa) (o, fitering

methdte fernmented rrycel ia can be any conventional or known
sol vents, such as acetone, ethyl

In the said procedure (2), the fermented mycelia can be dried, mulled and

extracted with organic solvent. 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 metheds, 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 chrom'atog'iraphic column padding

can be silica gel or aluminium oxide, and the mobile phase can be
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acetate, nethanol, ethanol, nethylene dichloride and

chloroform while acetone plus ethyl acetate is
wEe@beossesl. The said vol ati sing of the sol vent PCEHSGI®5/000237

conducted wth the field s conventional or known

met hods, such as natural vol atising and deconpressing

concentration. In the said Procedure (3), the

chromat ography purificatiom can be conducted with any

conventional or known nethod, the chromatographic

col um paddi ng can be silica gel or alum nium oxide,

and the nobil e phase can benet hanol / net hyl ene

ol e, NGRS, dononde o

acetéﬁé/@ﬁ&h?ﬂ@hé@blﬂoﬂ@éﬂ@h@ eamdre disematdgraphiai columns can be
crystallisation is conducted by any conventional or

usedknown nethod-in the art. The said recrystallisation
can be: dissolving the obtained matter into a sol vent,

The \%éfdggﬁri%ﬁﬁ%%' is &)‘?ﬁﬁ.lic% Wta‘gg/e W RtiBkal @ﬂﬁé\%ﬂgﬁéﬁlod in

O It to nake pac ystall i se. .
the arbnPle abid redrgstdiisatiars edn the: 4lissplving dhe loditainkd matter into a

- obtained matter is fjltrate T abpve proce [ e
solverdp SHCR AY iehar_t%eﬁ_%%%ﬂ“cﬂ r'FeiP %qucgﬁ aé%g‘?%&’%%ﬁég@gap@eg to
mak8 é?:‘l’i’fd)&'er x:p’sttal|i§e.f'rlljlé rtéhggré’lﬁ% (& d?tﬁ'e'ageé( 36 YADEE® i then

pure pacl i'taxel”. "The sai i recrystallisation can al so
the oitalnedemnattes kofilttateg. tTie abdva pritesatis eepeated til the obtained

sol vent, such as acetone, di ol yent such as
mattgE earhes SRk £eERaS @fa%mtygl?%ﬁlg'ﬁ?qiang THied, HIEHUM 098t
i S t Qy:4- — 35 R I i T
purep ggg@gsﬁsﬁ?eep%a{?eé%?ﬁt?mgﬁidnobﬁ%gi r?ltle qn@t‘?tg g?' 'r?)gsas?ﬁg?;@ the
obtafmete nuttpreiato @f splveint, ysudht assadetbne,aaddingoagenliveniesuch as

crystals, the pressure.is decreased, and the obtajpe o
hexd ek RAGIATSY ARG  Lhep T PRERUP. o BT TRstbP 4-10°C
r; ' I : i j
ana RS AHGAS: o ABoRe k16 SIRRE: R S ertiatpes
soma0deonsesi db pfrity.hé seffilteted Teget dhe, cryrtaisbthe eessure is

acli,ta i s, of hi bi. onass,. and, hi gh _expressi on rate
decrB@sed bt ihg Phidined Bt KRR i OptAlPhRIRDRTS

technol ogy. The nethod of the-
Paclitaxel produced by the new strain CGMCC 0899 of the invention mainly

exists in the cells (about 70% in the cells and 30% outside of the cells).
Therefore, the obtained paclitaxel is of high biomass and high expression rate
per liter broth are the goal of the fermenting 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 produqt of paclitaxel, and its
expression rate is much higher than the currently available cell tissue culture

method and microbe fermenting method. The tecﬁnology is characterised by a
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i nvention adopts high nutrition and the nost
appropriate pH value suitable for growh in the
w0 eqoamonsisrg grow h period, and this is the ti meCT/8G2005/000237
accunul ate the target material paclitaxel. By adding
nutrition and adjusting the pH value, the strain can
mai ntain vigorous life and increase the key enzyne
activity for biosynthesis qaclitaxel so as to achieve
the goal of high expression. Wth the new strain CGJUCC
0899 and the fernenting nmethod of the invention, one
liter broth can produce 120-227 ng crude product of

sno g5l T sosPoid HRuC ERG BB e fnd 3 B GHRAY rsone
the HEHHISh] 2gGesTioRY @bepé(ﬁltmtprbduﬁmmdﬂ it Tél%mﬂlet'jnm quustrlal
is characterised by ashort cycle, | ow cost

prodaiciieras i 6anrbeth, peech th%mtwn@brwgﬁnm%%‘sowg mﬁ%t inical
dem% hni cal question of paclitaxel production if it is
§§I ied to industrial production. It can both protect
the natural environnents and neet clinical demand.
WhilhtHee inventionvieas ibeenhdesdribed sdthic patiedlari refefemcei toulcrtain

ref erenc to cert t er.eof
embgA B SR DE TaTatt Wil Po dieRoHDRH et SRS T madfiticns,fan be
mad'éhﬁ) ﬂ@‘éﬁo@@-‘?ﬁénﬂmde%‘%dﬁﬁé“@ Withdigudepstaiag tirare theospirit
he Splri t and Scope of pr esent invention. The
and sgam) béﬁweapmsen’empanmm uT hﬂ emmplemar@ritbemrtw&dat progogtions

set b giaehded o by HEHAVL B ndun 1n the art and not

specifically described were generally foll owed as
descri bed in Sanbrook and Russel, Ml ecular Coning: A
Laboratory Manual, Cold Springs Harbor Laboratory, New

E l&gt éZOOl). Exanpl e 1 The separation of
or gani sns produci ng paclitaxel from Taxus
sanples 3 10 sanples fromthe branches, barks, |eaves
StarfiHid 'BleclrirKisioRigy tetANigties known in the art and not specifically’

described were generally followed as described in 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 1cm 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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yunnanensi s of over 300 years old at the altitude of
1500- 3000 m on Laoj unshan Mountain, Lijiang, Yunnan
wee@vionses wer e col | ected. The sanpl es wer e cut PCT5G2008000237
X lcm smal | pieces, sterilised with 50-90% al cohol for
5 m nutes, and honogeni sed with a honogeni zer. The
sanpl es were then coated on the PDA cul ture nedi um
and were kept at 25C for 4%5 days. The nycelia that
had grown out were transferred to the slant nedium
and cultured at 20- 350C for 4 days. 1 cnR of nycelia
were inoculated in the fernmenting culture nmedi um (100

m_f 250 ki ng_ £l ask, i : ; .
medli SRR otk BRTAG ! sy a0y AL AT st 05%,
MgSPRWHE %0 K HAP@L.08%A YT h&/aGRireOwad culbeth 8 rofiy shdker at-

culture was incubated in a rotary shaker at 300 rpm at
300 gBa a5 Cofarahts dayhebhen itwaas filtiatedvdidn twa leverd of gpeie to

o Gy B o SR Vi Shy e
chlofof gqu]ml fcﬁ[qrg r&rﬁﬁg‘graﬁfs)/oﬂw&%y@éliaf) 96r 32 HoRws. St was
't was then 11 an

tered efrigerated I n"vacuumto get
thenefiltared tande refrigpraied aindvacudm rtet gefnextraciive: samplgasand 1 ml

T s AV, S S Qb
extefYSd T Rh iR G)fferéﬁﬁbﬁ?&hat%@\fﬁﬁ\tﬁtﬁ’fks@n@@ RethyF aRetdieNdopropyl

chl or of orm net hanol = 7: | orof ormacetonitrile
alcokol = 954 vy, chiasafosmiregthanobeo631\dy, guorafatmasetaniiile = 7:3

{ A, Wit byani | Lin (vanil LLg: )

o) SR B T 0" B BB S i it

sulfufEC &It 2 fYRR A d ERYRsH £Y:060 rv/\vmfm@fc,vw URirkASs) MEhe Fifcelia
as the standard sanple (Taxol) for further

werd siacteflifonwhose Fiaaluavagitice sbae asther stesdard samplex(feaxol)

for e B S B ugO4RE PR R Pl PETEGERO gorinea.
Several &fdbdthowdGuhgiesrodliciegtpaeiitaRtl Werke selectid didBhefied.
pacl i taxel - produci ng strain obtained in Exanple 1 was

i solated for three generations (20-35C, 4-10 days) on
Examplg Zul ture nediumto obtain the ST-026

Screening and identification of the new strain

The paclitaxel-producing strain  obtained in Example 1 was isolated for three
generations (20-35°C, 4-10 days) on PDA culture medium to obtain 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 9-13 (11) um, with 4- .

5 transverse dissepiments, 2-3 upright dissepiments or inclined dissepiments.

The initially formed young spores were narrow egg-shaped with densely tiny

verrucous protrusions, and because of the dense verrucous protrusions, the
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strain. ST-026 strain grew fast on PDA cul ture nmedi um
and produced abundant spores that are usually bl ack
w@bkiogmogieen. Coni di ospore presented directly PCDRGAYHN00237
cul ture nmedium and presented coni di ophore chain from
t he branches of nycelia. The spore chain consisted of
50-70 spores, the early spores were generated directly
fromthe conidi ophore or fygom 1-2 spore soil surface.
The spore was stick-1ike, shaped in an egg, about
22-31 (25) x 9-13 ( 11) mm wth 4- 5 transverse
di ssepi nents, 2-3 uprlght dlsseplnents or inclined

tranfierse Hssagrasnib e hh Faisge e I K ot B, The

mycBlitth A Qéléurlé@@op@ﬁ@élgﬁaéﬁ wttﬁﬂadéﬁd%tl\a%ﬂtttﬂ%@plments The
protrusions, thetransverse |sseB|nents coul d not be

lengfeefithel el was wenerallyoaboutifirmes dpe Widihe angcrmyrelial Rsanches

wor§ A Bt B R 4 ok ) B k@brang to e
abo@b WharacteigTemdt ¢ ‘sbiparedirtd mouel Iajedﬁsinﬁtmaamraltemata
usual Il y horizontal branched w.th thin, and shar
found@ﬁ byiotlr 1,192 e sy e el s Al aga B yar

HR{% speci es Alternaria alternata founded by

mon eP er in 1912, the strain was identified as
alternaria alternata var. nonosporus. The strain was

Thetdimimagdsc thex basic $toainUor rdN anutation aadd aftesr 12 menerations of

ener ations, of rru o' a
mutdfers (e goglaS bRy £ellh i BB12% 68 el Mipich was
takehaeﬁé theltitisid o tiheheMuaition) an@ RCman6BFEIB0S 'sdiain ﬂia‘t@rdiduced -

hat produced paclitaxel st ably was obtained, and it

paclﬁa&elcat@bb/ atséassntxbaleedm@dauiowsﬁﬁ@gﬁ@l ?%yi £ 51020t Bir above
mor Ml%&an t%grla‘ﬁ') Watsesrtalﬁe% %%é&@?ﬁ? f‘!:ﬁlﬂfr? According

CCO nternatil ona an ca
to thi@ﬁietematdmee,coﬁbeoﬁbbwnmmmmaenclaase,althers’omm das named as

al ternata var. nonosporus, ditsg co i -026- R.. '
alterngga AETARAGI, SENOSPERL. 0 i cofle is Sn2pa. The stdin has
beerIVl Cde%gﬂgﬁé@g'lﬁal C@Hat UG%n@FEI' aRidroMofeRfidaaT (Ele) 8Bflection

ress 1s No. 13, Beryitiao, Zhongguancun,
Centeré@GMﬁ@) ahd MscaMees dgyNo.d3, r%@wtuaoaabnyg@tﬂancun Institute

of MSCFOSIO? ay, (ﬁnnése %caggmy of g&(eangeesp o@éulﬁgn %China. The depositing -
number is CGMCC No. 0899.

Examgyle 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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nunber is CGUCC No. 0899. Exanple 3 Seed culture CGVCC
No. 0899 | yophilised strain was inoculated in a 250 m
W@ bakiosegi$ | ask contai ning 100 m seed cul ture PEOBGINNS/000237
(see Table 1). It was cultured in a rotary shaker at
100- 300 rpm for 24-28 hours at 20-30C to get the
strain ready for inoculation.Table 1: Seed Culture
Medi um Exanpl e 4 Shaking figask fernentation The seeds
obtained in Exanple 3 were inoculated in production
culture nmediumin an anmount of 5-15% based on the
wei ght of the production culture nedium (see Table 2),

and were cultured faor |16 at.100- 350 rpm and at
20-390C. Tabl e @%‘%ﬁoé}?&‘f@ﬁﬁetﬁ M]ﬁﬂ@ UL §i um
formul ati ons The obtained fernmented. broth was

transferred UCtharediEhts! centriffugal tule and
centr Hﬂﬂ léeT Ur T10 m HUI €S (b o0 Tpm at2 AbL) he

f er repges eH-a—and—fermentgd—supertrmtant—was |t hen
QWderAESovheaty P TR o
colle Hent-ed—myeeHa—were—{tfeubatedi n an

oven OWdﬁrp p@m(‘ for 16 hgurs) —afdd<mlled to

mycel | MaS&éwder. 10 nl acet ond was ad8 i nt o edch

gr am pNati2PQd/cel i al powder, tlheni xt uPdas i nmgr sed

and shaistihed aatet2 hours (120 rjpm 2500l get aget one

ext raCAUN@t&PpHivaile dried i n vacuunzi@7get fernented

extract. The same volume of chliorof ormwas added to

the obtained fernmented supernatant, and the m xture

was shaken for 2 hours and it was transferred to a
Examolet4i f ugal tube (8000 rpm 10 minutes). The mi xture

was al | ovved to stand for 10 mi nutes, sucked the

and the chloroformwas dried in | ow

Shagﬂéqégfr(zé %lg‘sm nute to obtain the extract. The

obt ai ned rmtter was di ssolved with nobile phase, and
The tsbeds obtainehinnBxample 3 were inoculated 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 mi acetone was added into each gram of dry mycelial powder, the
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added into the chromatographi c col um packing silica

gel (200-400 sieve, the columm 5 x 40 cm high). The
woreslesphase was 1- 5% et hanol / net hyl ene di chl BCT/8€2005/000237

was eluted in the gradi ent manner under nedi um

pressure with a flowrate of 20-60m /mn; the purified

matter was collected and concentrated with reduced

pressure, and primary pacldd axel of 92%purity was

obt ai ned. The primary paclitaxel product was dissol ved

i n nmet hanol and heated to 50C, with water slowy added

until paclitaxel was crystallised. The tenperature of

B ed B SR 1P PAERS PP % cptacetone
extré&nv@@”oﬁjtl?onpaﬁbdﬁrWéd:umﬁ t9YRt furrricnied Exiragtl € 5 Shak| ng
l'ask fernmentation The strain obtained in Exanple 2

The %@V&EW& oh ciRIOBIH WY nadGRth JondBs, PRIEITER dlrmented
sup%ﬁ%ﬁsa ?aéﬂdoﬁ‘{ rﬂﬂdtﬁﬂé%é%@ﬂéké@gir%é&%rﬁrﬁi RS ﬁéﬁ‘?sff@ﬁ@d to a

er o ean yeast powder
centgfdg,al m@omrmj wwlaumss TIth mlmmerymaaﬁowad to stand for

hat e 5 .. di pot a dr
5% Aickesh e Shlrso el Bt e ek PBetoRS WS id in tow
presﬁﬁf&ﬁ)?QQ%Nlté)f@é&aﬁ M/ dxtragtnc sul phate 2.5 ng/L
potassiumiodide 0.7 ng/L, boric acid 1.4 ng/L, pH

6.8) with the inocul ating anount of 2 x 1065ﬁores/ 100
The mbt@megrr@ati@t was disaplyad WIﬁalm@b@ RBage.adae dhatsolution was

, add%cfﬁ@ﬁ tﬁ% Eorgg&g;r%&g?&dg@@ﬁ JS Qfﬁké"%eﬂ t(28(? %%’ QEve, the

coluﬁmOdSURt 40ncrneﬁllglhm T(heOBr%bdllé plaasee mmm%%neihamcatmethylene
0. 02% of potassium anmount

t
dichigyiggy Htwan ehed dmt ﬁ@gﬁ%%égef Hndenmedam ?Rje?%r?w”'fh a
ﬂow‘l}égé r%gm -6 9ﬁf’iﬁ UWhe WadhieP Mattct\Was Yohbieaahng %‘h@eﬁﬁéted

ays afte nocul ation, 0.005% benzam d
with Gedudedopresgued, and rmgmarqumax&l Qm&%altsrttyé mmaobiam@d
The fernmenting cycle was 9 days. The product was

The ICEmmafry paclm/axei1 product was dissolved in methanol and heated to 50°C,

with water slowly added until paclitaxel was crystallised. The temperature of 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 sulphate 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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met hod of Exanple 4 . Result: the biomass of the
fermented broth was 50 g/L, and the target product
w@awbioesmtel was 202. 3 ng/ L. Exanpl es 6-9 Shaki rgr/$G¢zaek000237
fermentation The nethod was the sanme as Exanple 5,
except that the culture nmedium s ingredients
respectively were: Exanple 6: sucrose 50 g/L, powder
of soybean 2.5 g/L, yeast ogxtract 0.5 g/L, magnesium
sul phate 0.06 g/L, calciumcarbonate 1.2 g/L, Vitamn
B 1 10 ng/L, ferric trichloride 2 ng/L, manganese
sul phate 5 ng/L, zinc sulphate 2.5 ng/L, potassium

spordelhf febatpAugpion RasrinBE Widsels IWerp i af o5 BB ana
thesé?n&éhalsﬂﬁ@ﬁéle&x@ 04‘% opa@@hidoniﬁiéﬁéflﬁéﬁ%sb&%ﬁ tie weight

Vitam n di pot assi um hydr ogen
of tmq@pﬁac@m medgm Qqaz%p@f asgicrapmeniiat aitetes GP2% of
" ferric r| de 2 mg/L, manganese sul phate 5 ny/L,
POESIIIL k]l 5 ng/ L, potassiumiodide 0.7ng/L,

boric aC|d14rrg/L pH68 Exanpl e 8: sucrose 40

The GMQUHDQWﬁdeQﬁIOﬁ(mde&m ag/ 100 w250 rekirr aleakifg Flagk Lculture
magnesi um sul phat e 1&%/L di pot assi um hydr ogen

tempshaisiphavas 02% G/ and peitatianal nsrerd WA ak dp@ 54 gflays after
moc%ﬁlcﬂf? HQ.OBS%J)gﬁ%Jm r:r <. bg?ngbéﬁﬂgférmﬁjeeu(f ﬁ 4% ésog.u,gn acetate

nganese sulp ate zinc s
was agdéd. Ploe fepmentingociioie wais™ dals., The pirodwctiviad. parifigd by the

pH 6. 8. Exanple 9: gl ucgse ucrose
metgQl TP B @ﬁsqlb%gmbw@aﬁ%@;iﬁh%%rmentygﬁgrpﬁw«a.sa’iq g/L,
g@g& g/L, Vitamn B 1 10
and t(PIESELIEl‘?‘éf:s|p|cgot as g\lrvgggpgpfméé ate 0.56 g/L,
nonopot assi um phosphat e 0.35 g/L, ferric trichloride 2
Examples 6-9agnesi um sul phate 5 nmg/ L, zinc sul phate 2.5
ng/ L, potassiumiodide 0.7 ng/L, boric acid 1.4 ng/L,

t of inducers added at the tine of
Shalfily B feFBforAL

e respectively as

The method was the same as Example 5, except that the culture medium'’s
ingredients respectively were:

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, ferric
trichloride 2 mg/L, manganese sulphate 5 mg/L, zinc sulphate 2.5 mgiL,
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 sulphate 1 g/L, 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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foll ows: Exanple 6: arachidonic acid 0.005% eerie

ammonium nitrate 0.06% potassi um pernmanganate 0.01%
wEx@mpbes18: nmet hyl jasnone 0.01 % eerie anmonPCIBG2005/000237

nitrate 0.006, potassium pernmanganate 0.02% Exanple

8: arachidonic acid 0.05% amoniumcitrate 0.005%

pot assi um per manganate 0.008% Exanple 9: anmoni um

citrate 0.05% eerie anmonppm nitrate 0.02% The

precursors that were added 4 days after inoculation

were as follows: Exanple 6: benzam de 0.008%

phenyl al ani ne 0.02% sodi um acet ate O 02% Exanple 7:

A L A R A R A S I

mg/Q Qé%aéiaelt@'i‘ﬁgﬂﬁ QHQﬂé% Exanpl e 9 phenyl al ani ne
. 002% sodi um acetate O. 01 % acet am de 0.09% Exanpl e

10 Fermentation in 7L tank The t hod was the sarre as

Example 9% glusesep? 6/13, S@i@%gotgifb él@ﬁ@lued rfjaichntfe @4t ugqybean 3
t r t 0 i
gL, our8§% ;[J'%l(["ilgtoaéf1 I'p:r)'llrng ﬁﬁég@tsﬁlﬁy@% ?a1 é V'%E‘ §1use<5ngll'
d|pmlmma’:(yd]?ég@ubhos§]@|§haielom g/ls eﬁmdpoia$3|anmf hoscphlaj;e 01850g/L,
n or inocul ati on and the _anmoynt .0
forradcIaUge t B1adby MAGRERYHT: SHIPNALS & Mallo A1aE SUIRTAD 24 W01,
K [ gl pisiRS e 20g/L, powder
poté(‘)s#é'iJrH cgj"g%@f@g% L, ye%%(t}qp%&@elfs%qg)%/ L; magnesi um
sul phate 0.3 g/L nonopot assi um phosphate 0.35 g/L,
Thedamounisel induhgrsr added phdwptisnecofineeulgtion, wete resprptively as
ferric trichloride 2ng/L, magnesi um sul phate 5 ny/L,

folloy\{snc sul phate 2.5 ng/L, potassiumiodide 0.7 ng/L,
boric acid. 1.4 ng/L, pH 6.8) in the 7L tank. I|nducers

Exaviple 6adethidonié Beidt0.005%, cerioamrabhion niiradd 206%, potassium

arachi doni ¢ gcid based on the wei ght of the culture
permanganate 0 01%.

Example 7: methyl jasmone 0.01%, ceric 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 inoculatien 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.OS%, acetamide 0.005%.

Example 9: phenylalanine 0.002%, sodium acetate 0.01%, acetamide 0.09%.
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medi um 0. 02% of eerie ammonium nitrate, 0.02% of
pot assi um per manganate. In the early phases of
w0 eqoamonsat | on, the pH val ue was mai ntai ned i n PEESG2005/000237
natural stage. 24 hours after the nycelia grewto the
pl atf orm phase, its pH value was adjusted to 6.0-7.0
W t h sodi um hydroxi de solution. This phase needed high
flow of ventilation after pgoculation and prior to the
pl at f orm phase (for exanple, the value of dissolved
oxygen was controlled to above 30%, and the air flow
was reduced in |late platformphase (for exanple, the
qoof di ssol ved oxygen was controlled to | ower than
Thi s i nproved the biosynthesis of paclitaxel. 1%
of sucrose was added 36 hours after inocul ati on, and
Fertneatatibei iniZinéaywks for 24 hours continuously. On the 6th
day after inocul ation, 2% sucrose and 2% rral tose wer e

When it wa ferms d 96 .ho
Thes Mapdo Melta 6 | SHTBE WP ARl PAMPIBa e rexasR kY, ituring
temgg%ﬁl‘@ Has 35¢1 ol tHE%Yér?'s?@k@Pwé% Qﬂ%jgfrgﬁpfbrum hours to
cetate. The fermenting cl e was days esul
obtain pdintary seedfmycealial. Theahethad uses wgs I'.hﬁ)drmlﬂmgmrlmary seed
. F t 7L, tank The.strai t d fr
myqeRa sty R e cart SBF InorulptBp el TerironBhih e iR Wes
10%)] tHeRsy ﬂh@%geaié WERS inticRhated h@tosmnér&ultum%héumma@ucose 10
cul turéd at 23-29C for 5-9 days, and the inocul atlng
/L. asoarsenROgt.x powres pof Soybeadd&maltnh yeasbriawdgy 8.5 giL,

e RIS AR A5, i

hydﬁd%ﬁrpsfh%bh@té—l_omm@t OVBSIOyt!Eﬁn}gZLgfgt‘rlc trlehlsinde 2mgl/L,
extrac magnesi um s at e

mamqﬁwas%u eh@mér X glnsg T eo%@m/L rgaﬂwrasgd% 0.7
T i

tlmergf ihpcqnlatiass@ 04 oflamehloniaacid basedian thei \Meightloh’@emulture

met{i) UL 9%% &ﬁ%q& @acet S@pﬂglteﬁ% § 89% of pOtaQSelan ggrmanganate

EX

In the early phases of fermentation, the pH value was maintained in its natural
stage. 24 hours 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 paclitakel.
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 acid.
wabios/optsese needed high flow of ventilating afP@&r/SG2005/000237
i nocul ation and prior to the platform phase (for
exanpl e, the value of dissolved oxygen was controll ed
to over 30%, and the air flow was reduced in |late
pl at f orm phase (for exampl @4 the val ue of dissol ved
oxygen was controlled to | ower than 20% . 1% of
sucrose was added 36 hours after inoculation, and the
addition was for 24 hours continuously. On the 6th day
af ter inocul ation, 1% of culture medi um was added and
Example Myition | ast ED for 24 hours. 0.1% acetami de was
added during the late platform phase. The fernenting

FerB®int&br mstlethrikor 9 days. Result: the production of
paclitaxel was 185 ng/L. Exanple 12 Fernmentation in 7L

t ank Fernentati on vvas the same as the nethod of
Thesshigiise Were aRiginad e EXaMBle urdndrecinyniigRal spore slant

mec?leﬁr g'c?ct?e W )L, Qgﬁ@s\%sm ﬁgé{?eﬁ ?%‘l%’ltg‘@édl}{ﬁ s cultured at

23- BQH(I)Ofbat&QBdayg/ land Vibie mmwaitmgf anauntt wasthxl :uce’ %pores/L
ng/ L, magnesi um su| phate 5 ng/ L, _zinc sul phate

me%rm T%sa%rﬁsmr%moeela@edz intg,the 7tbofqrmeal&lna tankg (W@/ medium

mgﬂ%?legrég tcgﬁb‘ﬁsb ggé ﬁqeglu%s%%yl_a ié&?a g/Lo pdWer of

soybredn ud5 Og/dll"/gleéstpwa'asi L@tﬁpgiltrarrgagm$urr0 sﬁ.{lﬁbaﬁé 0.3 gL,

ie a niumnitr 005% f ar achi doni
DG4V ARGED s AEH? 3G/ RO UM AN A6 O/
VBFOFG rrﬁ%/Leq‘eFrR: @ﬂ&ilaﬂ@e Vg tH‘ig/@'\' rﬁﬁghé‘émﬁ'b’ QpHAS 5‘“3\\8@_’\' zinc
hydrochl oric acid. The valUe of dissol ved oxygen
sulptgte b9 engogpaiassiumi iodide 8i7 org/bnbopeianid tled trhg/l, pH 6.8).

oofaerapMiERates o, & TR0 SItoGublln, TRerfHPigiue was

adjudted ft@fﬁmmﬂﬁhérhmde?fdfﬁﬁﬂtlﬁ? Pro6éss With Q\l%ﬂmm hydroxide
andgggl%ty@rgpgleor% %gllcijt'll'rﬂg Sgas%a%eclaégé( erlugr\?aflsovg of \rlrgntllatmg after
inoculation and prior to the platform phase (for example, the value of dissolved
oxygen was controlled to over 30%), and the air flow was reduced in late
platiorm 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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Fermentation inJ L tank The seeds are cultured with

the nmet hod of Exanple 3. The seed cul ture nedi um
weovprnisesl the foll owi ng: glucose 20 g/L, powdeCT/66G2005/000237

soybean 5 g/L, powder of peanut 2 g/L, magnesi um

sul phate 0.1 g/L, sodium di hydrogen phosphate 0.5 g/L,

pH 6.8. The seeds were cultured at 25C and the speed

of the rotary shaker was 25rpm for 16 hours. The

nycelia were seeded into 7L fermentation tank by

conventional nycelia inoculating nmethod and the

inoculating anount was 15% of the culture nmedium The

AR WL B3t SUE R SR S 5 o

potABRLIHA Sbdiae DT e bBri6 Gckl .4 mgylglp}mrm&icﬁjcéri)added at
g/L VBl 10@2&10 ferric trichloride 1igne3| um
()

inogtiatismamers: of racetamisieabased 50mrgth§ W&éﬂhis@ dipg culture
me¢ @ﬁ @\?Qﬁ/ﬁ of% si v%é‘rn%‘?fg% éte4 0 % offtdrfe: SnmbMum nitrate,

cers vere a I nocul at 1 on:
anda@.e08% df atdtHidorlic ekt dDwing ke Mngmtmgfprbbess ulhieupld value

e VB R TSR Al Sk e o
he-zr\f'z?q% ?f \ﬁﬁs'sB ygghg&]é’é Rﬁﬁﬁq&\%r"ﬁ?ﬂ a@te@‘ﬂo&lé’ﬁ’oﬁléh&%nor to

I um hy I oxi ydrochloric acid
the \pddtfermophdse,sand daveix thgpan20is ateptheolate plaf%rm phase 0.1%

fterinocul ati.an .an ri t,he platform phase nd
acefniBp s AcBod, BriPerafe ol Asel gl BraeRiRg gyl Was o
day§URé§t§I? tHEpredlition BT pPaelitaxePvh§ 200G, at i on for 24

hours continuously, and 96 hours after inocul ation,

0.1 % acetam de was added together with 1% culture
Example 1% f or 12 hours successively. The fernenting cycle

was 9 days. Result: the production of paclitaxel was

bin Z@pRl € 14 Fermentation in 7L tank The seeds

Ferﬁi%%te{m.{ mgnte according to the method of Exanple 13,

and the follow ng inducers were added at inocul ati on: :
Thepseadsiam pelturadgwitht the method of Example 3. The seed culture

medium comprised the following: glucose 20 g/L, powder of soybean 5 g/L,
powder of peanut 2 g/L, magnesium sulphate 0.1 g/L, sodium dihydrogen
phosphate 0.5 g/L, pH 6.8. The 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 culture 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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(0.02%, eerie amoniumnitrate (0.05%, arachidonic

acid (0.005% . 36 hours after inoculation, 2% sucrose
wormeaddesl f or 24 hours successively, and 96 hpar/SG2005/000237

after inocul ation, 0.01% phenyl al ani ne, 0.04% sodi um

benzoate, 0.01% acetani de was added along with 1%

cul ture nedium drop-wi se. The fernenting cycle was 9

days. Result: the productigg of paclitaxel is 220

ng/ L. Exanple 15 Fernmentation in 5CL tank The seeds

were cultured according to the nethod of Exanple 3,

and the obtained primry seeds vvere i nocul ated in

oG, et B U 90t Bpfhien e RE8F AR 0 RO e
platgil‘ @fi’és% G0 s@fchse‘@ﬁ@%d@@l%& Hbﬂﬁoéﬂﬂé\alhécﬂlaﬁén g61-24 hours
ssi um hydrogen phosphat e VB1 10 ng/L,

conﬂmouszcy,t Bhd h9or howrs2 afgr LHOMQM| rﬂ%éuiapﬁ@ﬂ’édg Wgs Ladded
toodiht Wit P §Sidie, Bl B7F2 Bk SR04, THe dforpenting

cycleBl&s Qdﬂgé REstilt:Be Prodingtionnsf pachitaxehwag r@dhingdni c
acid (0.01%, eerie amoniumnitrate (0.05%,

pot assi um per manganate (0.02% . The pH was adj usted to
Exampleild the early phase of fermentation. 36 hours after
i nocul ati on, 1% sucrose and 0. 2% yeast powder was
FerfRiediong 7%4tam2l”s successively. 6 days after
© i nocul atlhon 0. 005% of benzam de, 0.01% of

phenyl al ani ne, 0.04% of sodi um acetate was added in
Theoseeds mas frmmepked @icaerding tadhe methedool Examnle ‘QZN and the

o RASEE 8 84 OB, P TP DA BaH Gt

(0.02% ) ¢efic Ipimahiued nitrne (DA5W)) apachigonioradic (0.005%). 36 hours
pl atfor m phase, and | ater decreased to |ower th ar} 20%

aftesinequlatin, | 2toe SUEREE ONAS Rrlied ofxo%énqu(ss fSAeCessively. epd 96
nouf BREPBGRRhe 261 2 ShorsERSHKE, o bofindle 0.01%

ernmentation I n
acefdthideams added along with 1% culture medium drop-wise. The fermenting

- cycle was 9 days. Result: the production of paclitaxel is 220 mg/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 hydrogen '
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,
th 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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The fernmentation in 5CL tank was carried out according
to the nmethod of Exanple 15 except the follow ng
walrdobmesnces were made: Cul ture nedi um of the BEESG62005/000237
was: glucose 20 g/L, powder of soybean 5 g/L, powder
of peanut 2 g/L, magnesi um sul phate 0.1 g/L, sodium
di hydrogen phosphate 0.5 g/L, pH 6.8. The seeds are
cultured at 25C and the rojmary shaker was maintai ned
at 250 rpmfor 16 hours. The nycelia were seeded into
5CL fermentation tank by conventional nycelia
transferring nmethod and the inoculating anount was

oo e BB 6 B o oS4 8l ags i

YD erHe BHY Md wassRsit 26,070 \nﬁih52Nl/sbd|Lﬂﬁ faxide solution.
oneitu I phat eBO 06 gw, cal ci um carbonate 3. g}ml?a VBl 10

Thenf@/rm;enﬁm rdyclet Washf odayse Thenyalue ﬁﬁﬁgﬁé@é@' o¥ygRmWas; kept

g e oo ARy ol BT B5K AR oo o it

decle2dBg & fowst thafPbes after tHeelatd p’etfofmi phesel ab iasrto facilitate the
acetam de (0.01%, potassium perpa anate %8/2
synthesis©f pastiaxalnRasuitathe prodostgn obpai ARl Nvac‘s 188 mdlL.
(0.005% . The pH value was adjusted to 6.0-7.0 with 2N
Exaft L g hydroxi de and 2N hydrochloric acid. The value
——of dissol ved oxygen was kept over 30% after
i nocul ation and prior to the platform phase, and | ower
Fermbatatien% &bt dankhe | ate pl at f orm phase. 2% sucrose and
0.1 % yeast extract was added 36 hours after

e PO R B SRR BN SokandB 8 1 e o

Exaifi§ 4blaxcepnipd folowing didefenides ware pesdd:vel y. The
fernmenting cycle was 9 days. Result: the production of

Culpacl i taxel _yvz?s 198 SoHFXCHnEée_O géﬂFer n%g{ ??@@%h? gL,

pom@!%fl%g V\PQQnﬂil ?fgrencegﬂgsﬁ]f’n Bk 3.2 gHcesddifier difYRrogen
phosphate 0. 5 g/L, pH 6.8. The seeds are cultured at 25°C and the rotary

shaker was maintained at 250 rpm for 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 platform phase, and lower
than 20% after the late platform phase. 2% sucrose and 0.1% yeast extract was
added 36 hours. after inoculation for 24 hours successnvely, and 96 hours after
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The culture nmedium of the seeds was as foll ows:
gl ucose 10 g/L, sucrose 30 g/L, soybean 5 g/L, powder
w@boopeeasut 2 g/ L, nagnesium sul phate 0.1 g/ L, BOOBGIMN5/000237
di hydr ogen phosphate 0.5 g/L, pH 6.8. The seeds are
cul tured at 250C and the rotary shaker was mai nt ai ned
at 250 rpmfor 16 hours. The nycelia were seeded into
50L fernentation tank by cmnventional nycelia
transferring nmethod and the inocul ati ng anount was
15% The fernmenting cul ture nedi umwas: glucose 10
g/ L, sucrose 40 g/L, powder of soybean 5 g/L, yeast
. __extrac 5 ag/lL.. magnes S 0
moc§5hB3ch o ST AS FHUBEHORE S 1oR Pyl mishsiney 12
hour*sféltrc?:b%wa? ?haaéﬂmem@@mé was nlays eRGsulty/the prodaction of
phate 2. L, potassiumiodide 0.7 ng/L, boric
paclaaxeivﬂasﬂgﬁgmg/LpH 6.8. The follow ng inducers were
added at the time of inoculation: acetam de (0.01%,
‘a i um per manganate (0.02%, eerie ammoniumnitrate
, arachidonic acid (0.005%. The pH val ue was
kept at 6.0-7.0 with 2N sodi um hydroxi de and 2N
Ferhgnifatiohlimb0L tawhk d. The val ue of di ssol ved oxygen was
kept over 30% after inocul ation and pri or to the

oL} B4ToRTE SoL SR, ' U LA il dretnoa o

Exaﬁf?‘i’é A51cHBepEd rﬂ@ﬁmo@hngllalfferéﬁbe‘s% Cul ture medi um for

hours successively he fernentlng cycl e was 9

The%@r@%&%%én q%Pr%eé’é&?#%Hsg@% ToldsEE dlserl GIL. sdcrose 30
v&@r C W 0.9 g/L,
glL’t%@E%% n’pl @a?ga}é@ﬁgp forggﬁéégl?gpggwﬁg 099
sodidin Hmyelmmx pﬁ'd)@hatéw g/Lr(q:d-ﬂ Bo8.0Fhet laeedsaeus culjwmdu ategh°C
the followi ng: glucgse % suc (gﬁ soybean
andshe retaryphatesiwag mlrﬁﬁkﬁ‘@g %2 Ogpm %J 'EF?H" i hydrogen
phosphate 0.5 g/L, pH 6.8. Alternatively, conventional :
TheCM#/{:é'lfaeglé?éj sg;gggﬁyigﬁi EQL Ber&Rdtior hEnie 9tCorWehtional mycelia
at

ure e rotary
transferring method and the inoculating amount was 15%. The fermenting

culture medium was: glucose 10 g/L, sucrose 40 g/, powder of soybean 5 g/L,

yeast extract 0.5 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 priof 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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shaker was maintained at 250 rpmfor 16 hours. The
mycelia were seeded into 5CL fernentation tank by
weovsemsional nycelia met hod and the inocul at i POT/8GOS000237

was 15% The fernmenting culture nmedi umwas: sucrose 50
g/ L, powder of soybean 2.5 g/L, yeast extract 0.5 g/L,
magnesi um sul phate 0.06 g/ L, cal cium carbonate 3.0

g/L, Vitamin Bi 10 ng/L, ferric trichloride 2 ng/L,
manganese sul phate 5 ng/L, zinc sul phate 2.5 ng/L,
potassiumiodide 0.7 ng/L, boric acid 1.4 ng/L, pH

6.8. The follow ng i nducers were added: acetam de

e (0, Oa% at inoculation. The pH val ue was kept at 6.0-
Xa th 2N sodi um hydroxi de and 2N hydrochl oric acid.

The val ue of dissolved oxygen was kept over 30% after

Fernbﬂﬁg%,@m S #Hk prior to the platform phase, and | ower
an 20% after the late pI at f orm phase. 96 hours after

i nocul ation, 0.1% acetam de s added in al o
The dermentatingdinuRDE otankowas sarried ced @FG%mG“Q 'Fﬂe ¢"iethd’ of

Exainfle T4 S P AE S AT ou e T rongB8 ™ o e rentat ion in

50L ta_nk The fernentation in 5CL tank was carri ed out
The aattaralimegdium oficheesdets obrr@ziaammelﬁallew@t giugpse O g/L,

SucrEERp A s Bl 1R8YPRT o A GRTSIO SRS 0rlo s “Sedum

dihylidgenP PHESHhAE B 19/ &,8. TRBERSVENY S Wapvahtiolall culture
lhyg/dl?:ens%dl ugw%ltl hydrg%nénz%hosphate . l H 6.8. The
medigndaayaiso bel useddThe seeds were @wwregt%tr $h &gy the rotary

speed was ,nai d at_2 mfor 16 hours. The
shakgf was %\%@@65@3@@ PH @r%&h "g?‘mant ation tank by
conventional nycelia transferring nethod and the

The! rﬁ?@é!i'aa@vbf@ sa88bdintees01L @ﬁmeTthldrﬁ tam«by r@mahilmmad myceha
di um was: - gl ucose 10 sucr ose

metmxyaedrth@ laog,ﬂatlng/@mur%m%éﬁ% @%feimemgﬁe%ﬂw médium
was® WS &b Y Ipbwddh PG 3BFHLUR WET §ACeast extract 0.5 gL,
magnesium sulphate 0.06 g/L, calcium carbonate 3.0 g/L, Vitamin B4 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. Thé 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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phosphate 0.56 g/L, nonopotassium phosphate 0.35 g/L,
Vitamn Bi 10 ng/L, ferric trichloride 2 ny/L,
woremwgaosse sul phate 5 ng/L, zinc sul phate 2.5 PI/kG2005/000237
potassiumiodide 0.7 ng/L, boric acid 1.4 ng/L, pH
6.8. The pH val ue was kept at 6.0-7.0 with 2N sodi um
hydr oxi de and 2N hydrochloric acid. The value of
di ssol ved oxygen was kept agver 30% after inocul ation
and prior to the platform phase, and | ower than 20%
after the late platform phase. 2% of sucrose and 0.1%
of yeast extract was added 36 hours after inoculation

The Guliureytumeat (56 aets, comaisebing (Rl ofings Wit 200or
soybgaﬁ@/‘Pﬂf FRAMSHBRSSARItER WA, emaghesium SlHIghaiet b 1186, sodium

medi um for 12 hours successi vely
dmydregaarphasghagecoes ghs H GafisThRseeds werﬁecwttsaﬁa’fu?o’ﬁcoﬁnd

the rBiary phaken saFeshwn BB S Sang oy (0083 Ui fon

obtai ned in Exanples 10-14 was filtrated with a plate
The frgyéeiia Erf sddcid Rite L fenthehttiohi tahkasye donyereianal ametelia

r ment ed t ant [ d. Th
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cunf Yo B s 1061 5 T B oy kot 25
glL, m e‘b&ﬁcagcﬁ Qﬂ_g rgég}i}e&urasquﬁd‘(ataél .Q6 gﬂ[heilmtaealun‘ybwinogen
m e an ace
phospRgle D16 Gl daanaRRIaSE Y PacRTATS 0% Loy fami BY 98 mbi,
ferri¢ espg&ﬁ VQHH@PLO' R0k iBRstes ed[J/Laﬁﬁicaélﬂphatg 2, gomg/L

ely; ratln res ectiv ,
potadSiuanibdrie ﬁﬂwng/L 'ﬂwncraom! ardemmls R . &eEmrpHe\s@éa weafikept

oMl T PR R R T T o
dlssélbéd 'dF’%&eﬁ Rt ké Aer So9afien ifdailktibnb4nd pr@h@o thl@ prai*brm

atthesa | es conprise | t ‘
phagscinc lpeesir theara % aiendn 1otoI MEHOTD PRRGS. bty Sftose and

0.19 g ocfh k/géétdgxff@& %@egdhgﬁ 034 NHoPOMfer inoculation for 24 hours

successively. 96 hours after inoculation, 0.01% of phenylalanine, 0.04% 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.

Examples 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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obt ai ned supernatant, and the m xtures were extracted

for 1-2 hours in vibration, and centrifuged at high
WG p@emos8 000 rpm for 10-30 minutes). They werBCT/B&105/000237

allowed to stand for 10 m nutes, and consequently, the

organi ¢ solution was separated, deconpressed and

centrifuged to obtain the extractive matter. The

obtai ned matter was dissoldied with the nobil e phase,

and the solution was filled into chromatographic

col ums, packed with: silica gel or alum nium oxide

(200- 400 si eve, colunn is 5¢40cm high). The nobile

oo LR ST 71048 g ams oy

acetglel reghectidely, eﬁchcilmgrreepectmlygioaﬂﬁeﬁﬁ 30 30 and 25deurs.
speed of 20-60 m/mn. The purified products were

The gﬁ&{bﬁéfﬁs&g‘i’@e‘ég r&egeifgpﬁ%gd /os@h%@ge\&g% aﬁgh {a&‘ g 2t%tain
the %ﬁ.‘ YR TLIT BRAAARSH é’)(é%;ﬂéaéoe% 49 shBwnSIROEiguky 4, and the

wat er sIOV\A\‘étll paclitaxel was_crystallised,
HPLChelnardm:aea&!mert fre ig‘.w'@tﬁ(@h Be aﬁp@%mmt‘@t@ dhaidhggeamples

trat conpressed and dried to get
comgg@% rQ‘?P?nﬁqmixgtP%gﬁ%q The above crystal li zi ng
process was repeated 2 to 3 tines and filtrated,
Sande volupe o8 eHIo&bfdrrdrdradetrwlm‘tH diichlo@iﬂ%wm iatdyledfinto the above

pacl it axel 25-26, Separati o
obta&fedt w@psrraﬁiaeft #ﬁfi ther paixtuEes s\e{Pl[ﬂ'n @%@24‘ 362.‘ A‘OUFS in
Sc 1 e
P, ey i 1 s e
were)hhem radl@wapbm mamerfer I1;Ebpmnuﬁe§e@r&in§0ﬁ$¢quﬁj1ﬂYAdB@ oPrganic

solu iy viscsn et oaeeomar sy A otniied By STy ERFactive

mat@pd filtered to obtain the extracting solution,
vaporised rotationally in vacuumto get extractive

Thercr)?)tt;lﬁéd matter was dissolved with the mobile phase, and the solution was.
filled into chromatographic columns, packed with: silica gel or aluminium oxide
(200-400 sieve, column is 5x40cm ‘high). The mobile phases were respectively
1%-10% of ethanol/CH,Cl, or methanol/ CHxClz, 1%-30% of acetone / CHxCl.
It was eluted under medium pressure gradient, with a flow speed of 20-60
ml/min. The purified products were collected, decompressed and centrifuged to

obtain 92% of paclitaxel.

The obtained 92% crude paclitaxel was dissolved in methanol and heated to 40-
60°C, by adding water slowly till paclitaxel was crystallised, then decreased the
solution’s temperature to 4°C-10°C and filirated. 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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Same vol unme of chl orof ormor nethyl ene dichloride was
added into the supernatant, and the supernatant was
weasaetsesl for 1-2 hours in vibration, centrifRgBESGLN05000237
hi gh speed to separate the organic sol vent phase, and
the organi c phase was deconpressed and centrifuged to

obtain extractive matter. After dissolving the

obtai ned matter fromthe pgpevi ous nycelia or

supernatant wi th nobile phase, the solution was filled

i nto chromat ographi ¢ col ums, packed with silica ge

or al um num oxi de (200-400 sieve, and the columm was

5c4 i gh). The nobil e phase was 1% 10% et hanol / CH
Xa be el uted under nedium pressure gradient

elusion, with a flow speed of 20-60 ml/mn. The

Sepditiion bRE poFifeadormeregiidtect ed, deconpressed and
centrifuged to obtain 92% purity of paclitaxel. The

The Eripanip eaaliigobiaed PrRarBPlERe RANhARIHE S VRO6d, and
e BGLIAN ThyO2eolCu KRR 18 seledeq e obtained
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extragticontittey. t o the nethod of Exanple 25 to get pure
paclitaxel product. Exanple 28 The resultant m xtures

bt ai ned i - ; , i £
sond U 7 RETIRRS i 20068 o s oo
superfigtah)! Asavithe sugsrharmt -wasfextectdte foeriR@ritaus in vibration,

sol utions_obtained in Exanples 12-18 wer t ed
contiipoba 1 Hidh speod WorebSGRBNBes e R B i e
orgafg it fad SpolPfhos Bl G ARGRH BebALERENIF felter

operation), 5.5 4.5 (with light shielded in
Afterogiesalvingnihe Bbtajnedl Batier tfrom 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/CH,Cl, 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 obtained 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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light shielded in operation), 8.0 and 6.0 (with Iight
shiel ded in operation) to obtain pure paclitaxel.
wEx@mpbs129 | dentification of paclitaxel produptBSGRAS/000237
I R, mass spectrum nucl ear magneti c resonance anal ysi s
were conducted on the paclitaxel obtained in Exanples
20- 28, and conpared to the standard sanpl e of
paclitaxel. The results a3 shown in Figures 6-9. It
can be seen fromthe figures that the fernented
paclitaxel according to the method of the present
|nventio? arF the sane as that of paclitaxel standard
sa s (Paclitaxel T1912 fromSigma Inc.). In vitro
Eﬁﬂﬂﬂ%&éflVlty anal ysi s of the fernented pac?ltaxel show
hi gh efficacy on killing breast cancer cells. The
The T6sUH=Ns nixiirs lobisined ifiExaneples . 177H@ waSgae@argtﬁdA@nd Harified

accastngdo e i Pl EXBIAR BAI0EH! AP d o St e 1

A mcro-organism the altemaria alternata var.
ExafiBRosgor us ST- 026R CGMCC No. 0899. 2. A cell culture
sing the mcro-organi smaccording to claim1. 3.
A nmethod for the production of paclitaxel or
The desulipat misurerpliginashifgeXamplgs -1 Waig sepgrated and purified

sood 5 HE PR BT ELfERs'2 2 25Ebbs i nd g ecment

befoi%ﬁh@@étrgghéédn:gﬁt?nﬁmbtame? gn dﬁ(ﬁr'?plps]gkﬂjdé Vem’e separated, 1
cen

3 S5y S, B S o v

ferm%?lf&f (Qoﬂﬂlotn%o?ﬁ cPftOE%Qj'UBP tﬁetﬂ-l4valhéétfd>ef6 8 (with light

nprisin urifying the paclitaxel
shuefde@nhtdqmrahbh)s &ﬁ,d#xﬁr (vw’édllghh sl'fieldw dnreneiation Sa.df -Rgwith

light shle{(%dolrﬁeogfera {0%5 .0 an8 65 0 (Wﬁ'nr |gﬂt %H%n&‘@dj it 'Bperation) to

obtain pure paclltaxel.

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 bé 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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conprises at | east one of the follow ng: glucose,
sucrose, maltose, fructose, glycerol, starch, |actose,

w@2008005%%2, a carbon source material that hel pCT/k62005/000237

said mcro-organismin growi ng, powder of peanut,
powder of soybean, corn steep solid, yeast powder,
pept one, beef extract, yeast extract, ammoni um
nitrate, amoni um chlorideg and a nitrogen source
material that hel ps the said mcro-organismin

growm ng. 7. The nethod according to any one of clains
4 to 6, wherein the nedi um conpri ses a non-organic
and/or an organic salt that helps the mcro organi sm

Claimg growi ng. 8. The nethod according to any one of

claims 4 to 7, wherein the nedium conprises at | east

1. A?Wﬁic%-dr@ﬁiém,' W Nglterpahs phltdraataragare smomospotus  ST-026R
erric sa ,

and sodium salt.9. The nethod according
GOM&Hy Non888®. claims 4 to 8, wherein the nedium
conprises trace mneral (s) that help the

2. AR Bt e e g e e o s

3.

at least one of the follow ng: boric acid, potassium

A owthed forothel prodiuctiomiof paclitakelcorsaldsivetive toeresh garpsising

sul phate. 11. The net hod accordi any one of clains
cylficyﬁng&he IREPRapin ﬁ%%‘?rﬁm%c"gr@%ﬁs at- | east one of
the follow ng: methyl jasmonic acid, arachidonic acid,
THE Reshdd ateordaRy ieclam®)icsmpisingirsubatingsisé umicroorganism
per manganate, pyruvic acid, p-coumaric '

ig 8 Medium Hopps Lo Ereduce anRd Cﬁgmtrﬂiﬁa[@é?éi axebin ?en%g'i'sco“ the
. .1 ' ilyver nitrate, and.cinnamc
'ﬁ??‘%%%%@%'ﬁ%ﬁ“g@gmi ng to any one o:‘ clains 4

to 11, wherein the nmediumconprises at | east one of

Thee riethbdvacaprdinge by |aalyannaeof blaimand die, 4s ddithes comprising

benzoat e, sodi um. acet at e,,..acetam de opj j and
GRE BTG SRR PURBING s nRsESE TERb I el B R Mshfur?
clains 4 to 12, vvhere_i n the medi um

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

comprises at least one of the following: glucose, sucrose, maltose, fructose,
glycerol, starch, lactose, galactose, a carbon source material that helps the
said micro-organism in growing, powder of peanut, powder of soybean, corn
steep solid, yeast powder, peptone, beef exiract, yeast extraét, 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.
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conprises at |least one of the followng: i) at |east
one carbon source material selected fromthe group
weomsietsishg of gl ucose, sucrose, naltose, frucPCBE8G2005/000237
gl ycerol, starch, |actose, and gal actose; ii) at |east
one nitrogen source material selected fromthe group
consi sting: of powder of peanut, powder of soybean,
corn steep solid, yeast pmgler, peptone, beef extract,
yeast extract, ammoniumnitrate, and ammoni um
chl oride, phosphate, magnesiumsalt, ferric salt,
and/or sodiumsalt; iii) at |east one trace mnera

elected from#t. r i Sik 0f~ laon, ' .
0. T B ASEing o R8T, TR to B WHGrRE e medtum
SR aRReShirfrhipsiathat help the niersorganésm indgoeving.
selected fromthe group consisting of nethyl jasnonic

id, hi doni id . . , , _

108 et ot A9 G A SER St B o AT Yibatur

@Wréﬁe?& She of %@?’cﬂfbwﬁh’g%:%keacial petdssuniGodide Acobalt
ylacetirc acid, 6-benzylam ne purine, silver

dithloade, zimn dulphatenand nmanganesg satphiaéaast one precur sor,
that hel ps the said mcro-organismin grow ng,

| ected,f .h i SL.] ‘ . A0 .
11, B Tt oSG bale O claiind do i he A e nedium
d?j’nﬁ’[n?r‘;i)sgé%am st BRBZET thefdllBwirdjitnatgt fasntienic lakidharachidonic

met according to any one of clainms 4 to 13, wherein
adié, iamiobaitriatey icericaemnaeniyt nitfates RetassIWN c BRETENGHAtE,

vl B vateindiRs, 80,  pRadl, iy RpURE; Hoid, o
pehHiBYI86eticoadid 06-hbehzlamiing putire nsivernnidratatand cinnamic acid.

fermentati ve phases. 15. The nethod according to any
one of cl ains

tqg 14, wherein .at | ' i s
12. Bl aePtnad aeSBUa0 RereraRES R SRR AdP bbr BB g pdm
&rﬂﬂr‘rfs'é% 3f%east one of the following: phenylalanine, benzamide, sodium

benzoate, sodium acetate, acetamide, propionamide, and benzoic acid.

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

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, Iactose, and

galactose;

i) at least one nitrogen source material selected from the group consisting:
of powder of peanut, powder of soybean, corn steep .solid, yeast powder,
peptone, beef extract, yeast extract, ammonium nitrate, and ammonium

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

sulphate;
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based on the wei ght of the nedium 16. The nethod
according to any one of clains 4 to 15, wherein at
WO e@sowdne precur sor having concentrati on of OPODSEB01/000237
% based on the weight of the mediumis added when the
m cro-organismgrowh is at the logarithmc growh
phase in the fernentative process. 17. The net hod
according to any one of claginms 4 to 16, wherein the
mcro organismfernents in 7L and 50L fernentation
tanks with conventional inoculation nethod or the
met hod putting nycelia into the fernentation tank, a

n§ e et TS Tofilodie SelBolieh FEnCe, ol B6HRging  of ot

3a§}ﬁbn|%dbéiét efadHidénie aud) amﬁr&rdmeatceno anhm:mubnt nltrate
Jjusted to 6.0-7.5 during the rg)d and | ate

Thotasgiwsd peEengnngie; OPWW'CO f PcPRHMRNG 58'%3 vanadic

t p f r eIRA
ool ATl FShAGRhLBGAE IRy BLRgnne e
f egilv@nhitrage, Salwedfmﬂaminaéldpmthe fermented broth; (2)
extracting the obtained mycelia with a first org‘ani c

Vi tdRasLPRRRTECUSPhe it TElS (i St raPREo ALY, Higbwihs,
( @elé)étéd R %é BRoRPESHESEhE St pREMYISNEES DehZhmidd, lsodium

chromat ographi ¢ “purification and crystal {isation to
otierizoate) esdslititk mtaiet, @cetamide, propionemidsy kanzeiciasly. and
to cI ai ﬁlS wherei n pH value of the cultured sol ution
ep (1) is adjusted to 2.0-9.0, using acid or
aI kal i ne solution. 20.The nmethod according to any one

14. Tole mbtHotbaddbriiinglid, arvyneneuoﬁ ciaimSheta:nepmeognapeuncubatlon
purification nethod of step (3),

i ﬁ@@@t@@rl&&ﬂr@%@b@rﬁm@'%@é} a &{ER@@? 018,23 "Caloy2P°C
ﬂ?rée {(ﬁjghﬁ(ﬁt?t' n\ééﬁ%@ge%ﬁ vé‘lﬂ%l ik tes. Ry, 'ﬁﬂ%sﬁﬂ'\féﬁiélﬂﬁédjusted to

_ dichl'oride or ethanol/ nmnethylene
67t duiike thes midt and hate ferrnéntative pbiases.ori de. 2 1. The
nmet hod according to any one of clains 18 to 20,

15.The metho& accordlng to any one of claims 4 to 14, wherein at least one
inducer is added in inoculation, and the inducer concentration is 0.005-0.1%

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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crystallisation nethod used in step (3) conprises:
di ssolving the crude paclitaxel to be crystallised in

woreitamshs addi ng water to obtain paclitaxel cPgESGL®5/000237

18.

and filtering the crystals; or dissolving the crude
paclitaxel to be crystallised in acetone and addi ng

et hanol to obtain paclitaxel crystals, and filtering
the crystals; repeating thgy above crystallisation
process for at |east one tine; and drying the crystals
to get pure bul k paclitaxel.

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 paclitaxel.



