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Enhanced production of (10-deacetyl) baccatin Ill and related taxanes was observed in suspension cultures of Taxus baccata
Pendula. six % of initial glucose and sucrose concentration increased 10-deacetyl baccatin Il production 35 and 2.5 times,
respectively. Methyl jasmonate, as an elicitor, increased taxane production. Time course changes of taxane production after methyl
jasmonate addition showed that baccatin il and 10-deacetyl baccatin il were detected first and paclitaxel, 10-deacety! taxol and
cephalomanine were produced in sequence. Feeding experiments with 500 uM of benzoic acid increased 10-deacetyl baccatin I
production 10 times. Baccatin Il production was also increased 8 times by feeding of 500 uM of lysine as a precursor.
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A 7B F 59 taxinedt FARF T2 alkaloidet #HIol
8 Y FE(Twas brevifolia Nutt.)lA &E2 brevifoliols) -+
AFF2E 717 e dis Ewd d9vh AgEm ithd).
o] taxine A%< alkaloid 3§E 7|®2FZE AZA tricyclic
diterpenoid ring system¥ 2-dimethylamino-2-phenyl -propanoic
acid®] ester 2% HEE EAste Ao H3A ok o]y
g 129 taxane $§HET taxine-l, taxagifine, baccatin-V,
baccatin I, taxol & H7kA|7k Atk Taxaned H{EF
taxolo] W AF AF HudF dagtel s whe- gGYs
g EHE HFscis ARdo]l Ll AA HAUT 1980dY F
Hho) taxole Bl FE(Taxus brevifolia)®] BAANMYL ZA)
e Aot AZEHY. 1 o|%F FEIHTaxaceae) FEH4
(Taxus)ol XA o8 FH59 F5& FRAHA AHso
A3t A3 b8 FRY FF FHAME taxol F taxolo] TH
d og el AEHNen AE MEwY Ved FRo0F
- FF 7158 taxol AFEZQ 10-deacetylbaccatin III
o] &34 taxolE FAde ¥HEA(Semisynthesis)Eofoll A o
So #g] 4 offo s #Tale] F78E UTHE). Taxol
ZA dHEEE H4e 33t HIE B3d taxol ANt 4
g2 o)gd £ gon T3 Tz Ao i AT
taxol XA FFYoZ o}8&4d F JAthG, 7, 8). 29 4
TAde] 23t 1007) o]’¢2] taxane diterpenoid(®E% taxoid)
7 deiA glen ALHoZ NMEE taxol FEA #§Ee] X
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IHT UK, 10, 11). Shuler et al(12)9] Aol <o&w
paclitaxel®] pathway2x 43 Aoz GRS glA
B REHoz ZHd AL EE n)Fo] BW paclitaxel
side chain# baccatin ring ¥%& Y50 24 % pathway2
TEE F Atk o] F pathwaydl @ o3 e Eato
baccatin IIIiTH paclitaxel 22] AT 34 dosia g)
TEO2HH paclitaxel& 23 %382 &1 paclitaxeld
oz TR 4 Qb dAwcloz: SN AT AT
sfetoll 93t paclitaxel] AAte g Wy 4 gtk $7) #4449
A% paclitaxel®] 727} B48n Balgko] 2] wFo HE
dolle aug HAegFy BAHel duh dA dgsHn 9
v 34 wgde FE5 4ol &A%l paclitaxel ATFAQ
10-deacetyl ~baccatin III o} paclitaxel side chaing #&tz3t
AMA paclitaxel& ¥HgAdshe F34¢] 2282 Ik Paclitaxel
9] side chaing §#$43le W baccatinlll ¢ paclitaxel
side chaing ZAFsHE Wyl da] Ze Bust Aot zey
F&o YOoZRE baccatin I & FF9E FHd ojaigol
uEn Hto] Rae] 93t baccatin 11 9 ko] o]xo] B
a1 fFE Ao dHA A"t olFolx 1 Yk Hd

ini
T APl st 4 Az gEs L oy o 30709 uke
RAE ARk sl 5 AAAdE obz A} e Aoz o
HA SUTHT, 13). ol9pge 4goR Hof A& Axujoko] A
e Z2 paclitaxeld WY TIE F dx shte] Wloejgia
& 4 3ok FHe ek F2o MEujoko 2 2E paclitaxel #
paclitaxel &-=42] AAbo] WnHJYT A&H AF7t guts)
A AP doi(14, 15). 2 A Fugo)] o paclltaxel A

Aol = A Age) Bt e A B tho) it &
oW 717k AR Qe AAbAol Ee MEF(cell line)E °é°1
= ooz H Al ?‘—011'“ ANEAE FHze =& 7hdAel
o3 RS AW A7 Bol ARise oHes Fu
Ak ® FEALE R ha] . AAEE paclitaxel %] o
2 paclitaxel Fr=Alo u]s) ’E‘CH“—*.EE HtH(16).

Paclitaxel 5191 baccatin I0%} 10-deacetylbaccatin I
EAE2 w4 348 5319 paclitaxel 2 A g4 =
oh =3 U2 taxaneEl W3 okl a3} ALaA ‘“EJWL A
7] Wil o]E9] 7hA| Eg A4 FolXm gtk ARHoT ME
s kel A= paclitaxel 2%+ o}y 2} (10-deacetyl)baccatin M9} 2+&
FEAEY A E el g} ¥ Ao 3L paclitaxel W
Aol E47 o849 4 UE baccatin I, 10-deacetyl
baccatin & A EALujekell o8] R34 &g wx ¢
3 A&HojHA ko7 Widstnal o} T o zitiA}
AE AN F2 71EE ol€3led baccatin I, 10-deacetyl
baccatin T} AEE ZT7H71E A4 zdo] st d+at
Aot =3 baccatin III 2 paclitaxel®) metabolic pathway &
AAXN R 843 WaAzl gdrY, FEHoz Zwg AR
olu} 7H4& E3te o]5 pathwayel Bag AFAY F7H44
E5¢ MEviYgo] &3] (10-deacetyDbaccatin I 2
paclitaxel®] AFPAHE FAAMNE 75 39

Mz % ay

AE vk 0 B AT o]lgd" MEFE 1929 UE Rutgers

et 24 FHA g B B $3H F2(Taxus bacoata
Pendula)®] #7]% d2o2¥E f=on 25T, ¢ =AM
A W gt A 9 de vk WA SH(Schenk &
Hildebrandt)¥| A& o] &alon), &4200% 15% sucrose,
0.5% glucose, B4EHAZ NAA 5uM, BAP 05, M< 37}
shaleh vi=19] pHE IN KOH$} IN HCIE o] &3t iAo
582 AAsdrt €9 g 100mL HH?} A7t £ 250mL
AAEe2A% 200mL HFuAE B S00mL AzEetaas
120rpm B A w7l A FAstgon] 7-109 7HHoz Auiu)
Fehgvh mek A auge o 20-309 FV)Z Ag £ )
& Folth AHEegaa IE MY 4¥e He ugozy
S0mL HzEetAzdA AR wiAE 474 20mL ¥ ¥a AE
2 Asted sdugt vkl 120 rpmog g whoksiy
th AF AEE 500mL AZEetaded Y fx8d o4
FA71 5719 A2E o]&sdon HEFL 20%(w/v)E 8t
ot

Aok : Paclitaxel 2 taxane E#2WE ]2 NCI¢ Ken Sna-
der BIAIZRE] TF Lten] FE vA Az Alga At
% AEZEE, casein enzymatic hydrolysate, polyvinylpyr-
olidone2 Sigma Chemical Co.(St. Louis, MO, US.A)Z »
Bl 7989t} Paclitaxel 2 taxane #Alel o] &3 A7) Lu)o)
H-O, acetonitrile % methanol Fisher Scientific Co.
(Rochester, NY, U.S.A)2 HPLC grade AEL o] &34t}

4 GEEE 246l7) At w4 E 0454m, 13mm me-
mbrane filter(Baxter Scientific Products)& 3% ¥ HPLC
& o] &3t Detectert RI detector(Showa Denko K.XK.,
Japan)& A28t 3 B column & carbohydrate analysis
column(Waters, U.S.A)olu} IB-Sil (Phenomenex, U.S.A.)%
AHg-Etelet. ANENZ acetonitriled HoOS 80:20(v/v)el )
&8 T3t AHESHon F4E 2 mL/min2g A3t
MEZFL wjoke AEY fresh cell weighttFCW)9 dry cell
weight(DCW)E SA8te] AEARS 2Asgtt FCWE o)
d AEE AFHEZE o]-&dle Whatman No.l d#A 2 o7
atof FEE AAT T iAo ALE BEAA g/l D92 =
Attt DCWE HolA 58 HEE 60T Az~
ol dxstd g/l HYE A8

Taxane #4S AX 33 ojxlo] £A3ts A2 3t
o7 FEEqnh. AEZW & fresh celldl methanol 713}
2 2539 g5t F%3% 5 methylene chlorideMC)SF 2&
(11, v/v) o148} partitioningdled +49 =& AAS & MCS
AE Asketel AAEGE Al methanol2 $&8k] 045um,
13mm membrane filter(Baxter Scientific Products, US.A)E o
#ste] HPLCRZ FAch sizlol £A48tE taxane2 YA %
of WjAE MC9 1112 partitioningdted MCE AZ 7#gst &
methanol 2 =o] o3#F FAEYT.  FE ATufokelr A
® paclitaxel 2@ FEH taxanes ¥4 whiog  HPLC
system& o] 433 tHSpectra System P4000 pump, UV3000
detector). TaxanedAol= ES Industries(Marlton, NJ,
US.A)Z5E +Y3 reversed phase pentafluorophenyl(PFP)
HPLC column(4.6X250mm, 5, 60A,)S o]43ldch  PFP
columng ©] &3 T olF4de H0% acetonitriled
62:38(v/v)Z 26%7 A wEZ {FAF% T 1087 linear

fell A 3041
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gradient2 57:43(v/v)22, tA 5¥7F linear gradient®
55:45(v/ )2 SAEYTh 452 1.2ml/mim, sample FY &<
WpuL A8 24 sk 28mel 28nmE o] &atth

g 9 uE

#Hep vl M At wE AE AFF (10-deacetyl)
baccatin 18] #AZ Lotr7] $l&te] AzZeAa ENY
A¥e gt 2 A3 Figure 13 #o] A|7te] uigle] w&
AE AT (10-deacetyl) baccatin 1T A FHE Ao
Lag phasex A4 YeldA ebstx vl 74 $< 3547
%o DCWE H1gel 1225 g/Loldln 1 F FAye=
7#asth Bad90o2 glucosedt sucrosed ol &&A e,
sucroses> glucose® fructose WA 7lEaEo] 3UAo] =
T oansd 99 AR4&E WH3E AHEY fructosed Bl
glucosed] A%7F o w2 A dojun, o]F  glucose® fructose®
et 6YFole BF ARHAJKAEA). AAE 10-deacetyl
baccatin I MEW ekl ajx gatnt} wdted AA4F
o] Z7stel 5UAel Jhd Bt A Faste AFE HA
t}. Baccain IE 19 FE 7Y Alolo] AAo] Fris i o F
Zaste AeE yehded A2 2u|FHE o] MEWY ¥
BT} wotth Paclitaxel® 129 o $5E A7 Alzfsict 22
Aol Hozts BAF #ade ARE HIYT

27) 3557t AT A3} (10-deacetyl)baccain IIT A
Aol v]alE 4% BraEe ¥ 44 AE LS A
Aate Aew 42 phenold B AP colEfHTh
B43HE Z sucrose, glucose, fructose?t AEHE ol A
dgl o251 glen B A¥dME Zze @iy x7lF
o WZ ME MAF (10-deacetyl) baccatin II A H3}
2 Ad39c. 7o 8499 58 14, 2,3, 4,5 6, 7, 8
10%2 W87l 40mL SH WAZE 100mL 2ZEetsze |
3 HEFE T Twws baccata FCW 8g 2 HEate] x| 39
Tof FZ3le] BEAEGE Ay g4y TR wil (10-
deacetyl) baccatin I 24 A% H3 Frort d24 Jepkt.

%7 fructose FE7F X A3} (10-deacetyDbaccain I

140 _ 20
M dry cell weight
O 10-gdeacetyl baccatin It

120 @ baccatin Il 95

A taxol

Dry Cell Weight (gL}
{]/8tW) SUBNE ],

Time (dav)

Figure 1. Kinetics of cell growth and taxane production.
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Ao nxle 9%e Hokth Fructose FE7F mobdol uhed
AE Age 7Zrsign pH wHE:E $Uth  10-deacetyl
baccatin 9] WAL HZU o] vl Faur} Bin
fructose ¥E7} H&4E Ay #idE LS 5+ UUh
Baccain e A2 Bulsls o] MEU FETh BRI
206X k7t Z7hat AT AA B 10-deacetyl bacca-
tin MRt} AYHAERE). Fructose: A¥ AF 2 (10-
deacetyl) baccatin II A4bel g3 &dch Glucosed 7
© 2wyl molAd wal AF AL ZAFFIT pH WHEe
A2t (Figure 2). 10-deacetyl baccatin Il 5%+5-€] Ao
SA}A Z7tetged F2 AT AAdF) Sk 8%0]
T zAastgth Baccain e 8%olM  FHujghke: R
ucrosed A$E FEI golol wE} AX 442 s
pHE A9 dAsAHFigure 3). 10-deacetyl baccatin III
sucrose F% 6%olAM AEYS Ao 47mg/LE THE
gt WA uelME A EAsA] $Udrth Baccatin Mk
sucrose % 6%0lA wjxl W] Aol 1 @9kt Fructose
9} H]:El] o] ¥ Dsucrose, glucose)S 10-deacetyl baccatin
M production HiAl2 o432 £ & 7tede] BSE &
AUtk

Elicitor?} (10-deacetyl) baccatin III ¥ taxane
Ao wlz]e 33 : (10-deacetyl) baccatin I A4 F7to)
q3e F £ UE elicitorE 7] st ohge ook
elicitorZ M Xujakell 2839t} T baccata BEWY NE 8¢
S 40mL SH¥AIE Y& 100mL 42 flaskel HEstn 3 &
%) yeast extract elicitor, Phytophtora megasperma extract
elicitor, methyl jasmonate, CuSQs, KiPO; AgNO;E cold
filtration o2 HEad ] 247} 100 ¢ g elicitor/g FCW2E
Eaate] (9%l FE3e AN o2l elicitor
methyl jasmonate® FolAl HET AL FaskgAwt
(10-deacetyl) baccatin IIe WEZTRU ZF7Hsa. 58
elicitor® methyl jasmonateZ  AE3l%]on
jasmonated] A Fo FRE e H4EE agch

Methyl jasmonate® jasmonic acid®] HFEZoltl. Jasmonic
acide A2 AEAT ¥ ZHEY signal transduction 713

02

oK

ps)

methyl

o - —_—
8 dry cell weight
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100 + @ baccatin il

{10-Deacetv]) Baccatin Tl tmg L)
1 8ydayy 190 S
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Figure 2. Glucose effect on cell growth and (10-deacetyl)
baccatin [ production.
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Figure 3. Sucrose effect on cell growth and (10-deacetyl)
baccatin I production.

Ao Fa ANz deid EA2AM oy AEAE NgY
elicitor2 & Z#E vehin ok 100mL AZEe2=d
40mL SH ¥iAE ¥ 3 T baccata FCW 6g& HEste] s
&2 49 Foll methyl jasmonate® 50, 100, 200, 300, 400 » M
& Fdsla, Fo 19 Fo FE3td EA8A pHe F=9
Aol dAHHT MEAAFLS Tt S wE g
o wjsla] 50, 100 MAA FA3] PFhste] ZAE Yeh)Y]
A2t 10-deacetyl baccatin 18] A4S 50 MolA |
A5 BJed ol uvzFd vlsle 458 Frhe goldtt
(Figure 4). 100 u Mol A k7t ZHashsE HES Bo|tprl 2004
M ool d F43 Aol #assth Baccatin M9 Z-$&
50 Mol E Aol F71elttzl 100 Mol HYAE B
2006 M oAl M Tidte ZAME Kok Methyl jasmonate
100 M FdA] A9 baccatin I = gz 7ol vlate
758 7k golidh olee AR HY  (10-deacetyl)
baccatin Il #AE F7FA17]+= methyl jasmonate®] A F%
E 100p¢M2 28EH FF clicitor AdlE o] 5 HE
st

Methy! jasmonate elicitationol 23 (10-deacetyl) baccatin
st 7 raxaned AZHE A4 AES mofslr] 4% A&
atgith 100mL A4ZHEetaAe 40mL SH WlAZ Y1 Taxus
baccata FCW 6g% AEso] wfkdtx] 49 Fo] methyl
jasmonateZ 100 MS F493tn, AZHdE 35359 A4
o gl F9 AT A Azt SRE ZAE Y] A
Ztate} MES Aztel ASE Zadgth Figure 5%
methyl jasmonate F9% (10-deacetyl) baccatin [I& >33t
o]?] taxane 9 At WE A4 HHE RoFrh Baccatin
19} 10-deacetyl baccatin [+ F4Z 19 7HA AAel 7t
st 1 o] 3 HE #idte A4S Helth o]E2 taxane A4
metabolismol A EHAAAEZ AAHT A7I(12) A A4
o oadle o3 FAR FUHE Taste A4S Hole AoE
a9t} Paclitaxel > 19 ol $%E Ao Frhsty] Azt
39¢ HQAE HolZ #isle ALE BUth 10-deacetyl
taxol& elicitor 5913 Aol A3 Z71stct 6doll HANWAE

]
o

@ baccatin lil
O 10-deacetyl baccatin Il

{10-Deacetvl) Baccatin 1 (mg L)

0.0 : . . 1
0 100 200 300 400

Methvl Jasmonate { N

Figure 4. (10-Deacetyl) baccatin III production at various
methyl jasmonate concentration.
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Figure 5. Elicitation kinetics of various taxane.

wo|3 7434 th Cephalomanined 59 o388 AAH Tz}t
6 ol REH FAI F7iste 8o A Hojn gksiA
7Zaagct o] AdZAxe] 93 paclitaxel= (10-deacetyl)
baccatin IIIX# taxane metabolic pathway 29 F7HAAE
2 39 oly 28 ATLEY A FL 2o]E Ko
o 71E9 dFAddeE paclitaxeld HFAFHER 189
o Uitk Wb FE g el paclitaxel S HAEE Alzk
of MEYsle HEMalx gow 239 WAL 4+ e A

p

©

lo

2 agHy, 2% XA paclitaxel®l B4E& Shalst
7] daME HAF Aol WYAEE FEEE o] WadA

oz wggo

(10-deacetyl) baccatin III ¥ paclitaxel 84 9+ :
Paclitaxel®] pathway2A4 &3] dAAHoz deizxd AL ¢l
th #A7A] R-EHeR Fuwd Ay o HEE BEdE nF
o] ®W paclitaxel ¢ 242 side chain pathwayol* A4
9 side chain A9} baccatin ring pathwayolA A84¥ carbon
AEA 2 gHoz o]Fo AH12). WA ZF pathways +
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Asln e AFA e FTAALERELS  (10-deacetyl)
baccatin I ¥ o} taxane A&Aldl & Hge o £ )
t}. Paclitaxel®] A4 WAM 494 ¥ilez Q1 o
2o gyt 4eid AFAZAM phenylalanine®} acetate 7} %)
oo U o]& o &3t ANE F/HAZ ASE Utk 1w
U ool U FojdAelr] fie AEuide] A&E thE
FE9 & Fouye] Fasith B dFdAe 9 AR
TAHZ st ALyl o AfA Fo A¥E sty
. WA EolAe] Q= ATAES 27] 95 paclitaxel A
Ao ATARA TE FUEAEA 7MeAdle o8 EAES
Fojste] Hotrh oluf AFA woeRy FAEHVE FEEA
e Aog Jqaslomg MAabd g2 Fe dom wEA
elicitor2 methyl jasmonate®& §Alol Foidtddh 100mL 4
7} flaskell WAl 40mLE 493 T baccata FCW 6g& *&slo
i 49 F elicitor} AFAE Zo] FASAT methyl
jasmonate 100 M& 5931 phenylalanine, ferulic acid,
benzoic acid, lysine, sodium acetate, tyramine, glutamine,
abscisic acid, lauric acid® Zt7t 100 M Fo A 1243
% FZ8lo A8 Figure 6).

Phenylalaninet ¥4 Z &AM paclitaxel A34kel] wj$ 3
et AfAE AT Jx ferulic acide HEH shikimate
pathwayAol A phenylalanine® A}8 +22Z paclitaxel B4
o g4ag Fv Aoz YT EHAT oy AdYdMe
AAH o2 Zt taxane A 2 d““] ABT FEA A
Z717F Yebgt At methyl jasmonate elicitation®] & xol] o3k
AoZ AZRET precursord] o3 &¥= YEpA ggitd
Tyramine, sodium acetate, abscisic acid, glutamineZ %43}
S 9 F=EAY A FF 2¥e AY JEyA gz
glutamine s FARS wf X WAo] ZHAEAY. Lauric acid
g '1‘—0"1& A4 T-epi-10-deacetyl taxolo] thEFHT} 108 F7}
&4l FEAE daHE 7t A9 HUAHAEA),

Ben201c acide 2 FEA gisted A4 F7F £ YL
Ui 53] baccatin Io] et} ojzRot 139 o4 ket

2 A baccatin I+ WH-& wiAUZE LEEJcHFigh).

] benzoic aicd?} baccatin ring pathwayollA carbon -

n

mlm

N°x

100

Baccatin [ Produced tmg L}

Figure 6. Baccatin IIl production with l:control, 2:elicitor, 3:
phenylalanine, 4ferulic acid, 5benzoic acid, 6lysine, 7:tyramine,
8:sodium acetate, 9:abscisic acid, 10:glutamine, 11:lauric acid.
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A2 28eix, gatsatgo]l 7] W&ol baccatin M7F &3
" Aoz AZA Benzoic acid o HAEE AIL 3
t} 100mL AHZHlaskel HH?‘] A0mLE ¥ T baccata FCW
65 HZFe2 wY¥ 49 ¥ methyl jasmonate 100z M3
precursorZ benzoic acid® Z+Z 10, 50, 100, 300, 500, 1000
2000«M Fostn 1243 F F&E3to] EAETh Benzoic
aicd %9 Fx7h S7bge] wel MEFS ozt 74893 pH
wal= A9 ook 10-deacetyl baccatin [IE AXEW &Hgko)
i g}l @9kom methyl jasmonate 100 MTF ¥oJ3 %
TH} 1080l F718lA tKFigure 7). Baccatin Iy A%}
Ay gheko] 100 MoAlA &E71817) A1AHske) 300 p Mell A 7}
A goka ol 343 #4sAT. 10-deacetyl taxol, cephal-
omanine, 7-epi-10-deacetyl taxol 25 100z Mol ZF7Hslo
500 LMol A Z7ke) AAJ ol 74 wsir

Lysine® FA 7t fEAo st A F7+ 37} AR
™ £3] baccatin IIlel diste] & RAALZFE diz2FRT 3u) o
A Z74 et m AR baccatin IE iRE vl 2 HEHY
31 specific baccatin I content(% of DCW)& 158} Z7}81%

O 10-deacetyl baccatin i | 0.0
@ baccatin lIl

A\ 10-deacetyt taxol
[ 7-epi-10-deacetyl taxol  _| 0.0
¢ cephalomanine

Taxane Produced (mg L

(78w paonpord [ uneaey

; T .
1000 1500 2000

Benzoic Acid Dosed (NP

2
=

Figure 7. Taxane production at various benzoic acid conce-
ntration.
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Figure 8. (10-Deacetyl) baccatin IIl production at various
lysine concentration.
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t}(Figure 8). 10-Deacetyl baccatin IIIe| taird = 3% &
B2 Jehidan g ArAdMe AdHA ¥e cephal-
omanine® A4E #FHYUH ol lysineo] carbon H7A %
ooz &gy Wi Aoz AZGHG Lysine Fo
Hyrr Ade %t A4¥EWHE benzoic acid9t #TH
Lysine §4 s&7F Z718el wigt AE3-E ot 2489
o 2 zlole gy pHHEEE A9 itk 10-deacetyl
baccatin M+ bezoic acid® FoI@& wohe 2 vy &
gZo] AMERT Bgton 100« MM 4zt F718l7] AlFsielth
(Fig 8). Baccatin Il Wizl &gko] 100 MAX FAB] ZF
7b8k7) A1 Eate) 500 4 MelA 18 mg/LE dixT Bt Bui7bA|
Z7kk 3 A

Baccatin & HEuldel]l AH Fo5te paclitaxel A4
of "X FEE Adnpgith AU g2 dAFH Fodg
Zoktt, 28U baccatin 119 95594 paclitaxel Aol &
e g uxA 23Ydh Paclitaxel AEA HAAANA
baccatin 2] F&o] et o) 7pdol Ark12). AHHA A
TAZAM baccatin IT Aikel] G&S 3 W= A] paclitaxel 4
Aol e dgs FA B F33 baccatin [7F AFAZR 9
£EA AP AFAsL opyn o} wHHAA] H
paclitaxel ¥ FZ2 TA] Eozithe 7hdo] HET ¢l
o oldE JMHES B AY Hyo) offy dBA4E HolA
Z2ated o)E ol 7o 9F#7] WU paclitaxel AEA
o) EolA uFolzt AL Paclitaxeld AYAE F7HI7]
7] Y& A baccatin I8 #& ¥ baccatin ring pathway$] &
243l wuk ot} side chain pathway® #43l% 3 Hojof
& A 7t} Phenylalanine ¥4+ side chain A4 7
paclitaxel A Z7lel dote d&8 vAA Z34ch oY
% side chain® A3+ phenyalanine?d& A 7A) % gfio] of
Ul side chain@Adoll #edshs 4 Wi HeZ H1 9
ot ubebA paclitaxel® A4S F7HA1717) A & 4
A &7E ¥ (10-deacetyl) baccatin 1T 44 Z32
FAlol side chain A& F7HAI7I7IS WHe] sl
g Ao AzkE

¢

2

o%

2 o

$8FE(Taxus baccata Pendula) HE AEX  sfdolA
(10-deacetyl) baccatin I #AE ZFAA|7]= A5 &9t
2o z7] @ =57} (10-deacetyl) baccain I A& F7HA
Atk 6%9 271 TEFH B39 AL 10-deacetyl baccatin
Il Axrg zhzh 35uie) 2580 4 Z7HA| AT Baccain 1% &
7] $5% 8%olM, 27] G 6%lA Hughe EAth YAl
E|2A methyl jasmonatet= (10-deacetyl) baccatin Il A4H&
Z7kA 7t 10-deacetyl baccatin 18] AL 50 MelA
X8 Bgrd ol 7ol vidte 459 Fvbsk gholth
Baccatin 118 7% methyl jasmonate 100xMojA A4
baccatin I HA= 2Pl vl3te 750 F7Hek grelsich
Methyl jasmonate elicitationo] 2]& (10-deacetyl) baccatin
% 7 taxane® Alzbd 44 A%E 2W baccatin 119
10-deacetyl baccatin I %o 3 19 71 AAe| Fvtsict
I ZRE 7248931 paclitaxel, 10-deacetyl taxol %

cephalomanine 9 “84e] o]ojAtl. (10-deacetyl) baccatin II¢]
AEAAE F7HNF17 Hetd AT BEE F9389th Benzoic
acid® 50pxME 5934E& w 10-deacetyl baccatin Il %
baccatin 19 AI4HE d2Fo vldte] zh2zh 1089} 13w) F7}
slgoh Lysine® 500 MZE Foq3%& W baccatin 119 A4
g g2+ B gu FUMAAT

T

2 odTE R WSy AT FEATEAN 9ldte]
Agon Qe de FAS
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