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Regulation of Taxol Biosynthesis in Cell Suspension Culture
of Taxus cuspidata

ZHOU Zhong—qiang,M EI Xing—guo, WU Qijun, CHANG Juni
(School of Life Science and T echnology, H uazhong University
of Science and Technology , Wuhan 430074, Hubei, China )

Abstract: The effects of some elicitors, precursors and inhibitors on production of taxol in cell
suspensions of T'. cusp idata were studied. The results showed that the addition of 80 mg/L salicylic
acid (SA), 10 mg/L chlorocholine chloride ( CCC), 0. 5 mmol/L. sodium acetate, 2 mmol/L
phenylalanine, 0.5 mmol/L Ser, 0.1 mmol/L Gly, 10 mg/L cinnamic acid, 0.5 mmol/ L. sodium
benzoate, 5 mmol/L sodium pyruvate and 1 mg/L gibbereilic acid (GA3) into the cultures increased
taxol yield by 368.65%,and their interactions dramatically promoted taxol biosynthesis as well.
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. Fett-neto"” (CCC) 10 mg/L 20
) ,N— ) ) mg/ L; 0.5 mmol/L. 2
T. cuspidata mmol/ L; I mmol/L. 2
mmol/L; (MJ) 30 mg/
A R A L 80 mg/L; (Ser), (Gly)
el 0. 1mmol/LL 0.5 mmol/
L; 10 mg/L 20 mg/L;
s a 1 mmol/L 5 mmol/L;
GAs CCC (GA>3) Img/LL. 5 mg/L.
29 , (SA), 28 d ,
, , ; (cce)
(GA53) 1.4
1 ,
(mg/L).
1.1 HPLC HPLC
(T. cuspidata) Gilson ,
, . , : 7: 3, 1 mL/min, .
TD8, 62 40 227 nm.
1.2
250 mL , 100 mL
10 g/L 2.1
, 2+ 2 L3(2") 31
, 120 v/ min- ) ,
1.3
) 1 3.
(SA) S0mg/L 80 mg/L;
1
Table 1 Content of taxol
/(mg' LY /(mg' LY /(mg' LY /(mg' LY
T axol yields Taxol yields T axol yields Taxol yields
NO. /(mg- L~ NO. /(mg- LY NO. /(mg L) NO. /(mg- L)
1 3.02 10 1.77 19 2.35 28 5.22
2 4.37 11 2.51 20 7.34 29 1. 38
3 1.76 12 2.86 21 1. 51 30 1.35
4 2.88 13 1.48 22 1. 64 31 2.33
5 2.21 14 2.41 23 1. 95 32 1. 24
6 3.02 15 1.75 24 2. 66 1. 85
7 3.27 16 1.46 25 8. 67 - -
8 4.56 17 3.45 26 2.82 - -
9 3.26 18 1.97 27 2. 81 - -
Fi=.(S./ PAEY N OVERYA SR EI L ST S AA
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AE ,  Saa, Sak , 2), D( ) .
S = Saa+ Sar= 0.006 . 2, A BCEVFJKLORVXY
I, S fo=fm+ fae AB AC AD> Foos(1,2),
= 2. ,H I M P QS W ,
F Foo(1l,2)=4999, Foos(1, G N TU Z
2) = 200, Fo.o(1,2)= 49.5. Fo> Fooo 1,
2

Table 2 Statistic analysis of results of orthogonal experiment factors
Factors A B C D E F G H I J K L M N 0 p
K1 42.59 47.96 50.91 57.06 36.49 40.54 46.41 44.33 47.44 41.37 49.72 48.55 47.06 45.27 52.38 43.71
K2 48.69 43.32 40.37 34.22 54.79 50.74 44.87 46.95 43.84 49.91 41.56 42.73 44.22 46.01 38.9 47.57
KK1 2.662 2.998 3.182 3.566 2.281 2.534 2.901 2.771 2.965 2.586 3. 108 3. 034 2.941 2. 829 3.274 2.732
KK2 3.043 2.708 2.523 2.139 3.424 3.171 2.804 2.934 2.74 3.119 2.598 2.671 2.764 2.876 2.431 2.973
R 6.1 4.64 10.54 22.84 18.3 10.2 1.54 2.62 3.6 854 816 58 2.8 0.74 13.48 3.86
S 1.163 0.673 3.47216.30210.465 3.251 0.074 0.215 0.405 2.279 2.081 1.059 0.252 0.017 5. 678 0. 465

F % %k ok sk ok ok ok ok % % % % * * ok % % % % * ® % *
A: /(mg- LY B: /(mg- L™ N; C: x ; D /(mmol- L™ "); E: X
; F: X ; G X ; H: /d; It X R
X ; K: x ; L: X 3 M: /(mmol- L™'); N: /d; O:

X ; P /(umol- L™,

A: SA/(mg- L™"); B: CCC/(mg- L™'); C: SAx CCC; D: sodium acetate/(mmol- L™'); E: sodium acetatex SA;
F: sodium acetatex CCC; G: sodium pyruvatex GAj; H: the time of precursors addition/d; I: sodium pyruvatex M];
J: cinnamic acidx GAs; K: sodium pyruvatex Ser; L: phenylaninex SA; M: phenylanine/ (mmol- L™'"); N: the time
of inhibitors addition/ d; O: phenylanineX CCC; P: MJ/( umol- L~ .

3

Table 3 statistic analysis of results of orthogonal experimentFactors

Factors  Q R S T U \ W X Y Z AA AB  AC AD AE
K1 43.5 38.65 47.56 46. 17 46.52 42.07 47.06 53.2 38.95 45.38 45.53 54.42 39.21 42.04 45.47
K2  47.78 52.63 43.72 45. 11 44.76 49.21 44.22 38.08 52.33 45.9 45.75 36.86 52.07 49.24 45.81

KK1 2.719 2.416 2.973 2.886 2.908 2.629 2.941 3.325 2.434 2.836 2.846 3.401 2.451 2. 628 2.842
KK2 2.986 3.289 2.733 2.819 2.798 3.076 2.764 2.38 3.271 2.869 2.86 2.304 3.254 3.078 2.85
4.28 13.98 3.84 1.06 1.76 7.14 2.84 15.12 13.38 0.52 0.22 17.56 12.86 7.2 0. 34

S 0.572 6. 108 0.461 0.035 0.097 1.593 0.252 7.144 5.595 0.008 0.001 5 9.636 5.168 1.62 0.003 6
Q: X ; R: /(mmol- L™'); S: /(mmol- L™"); T: (mg L™Y; U:
X ;3 Ve x ; We Id X: /(mmol- L=1); Y: /( mmol-
LY, Z: X ; AA: ; AB: X ; AC: X ; AD: /(mg- LY
AE:

Q: SAX MJ; R: Ser/ (mmol- L™'); S: Gly/ (mmol: L™'); T: cinnamic acid/(mg- L™'); U: sodium benzoateX
phenylanine; V: CCCX cinnamic acid; W: the time of elicitors addition/ d; X: sodium benzoate/ (mmol- L™ "); Y:
sodium pyruvate/ (mmol- L='); Z: GA;X sodium acetate; AA: blank; AB: CCCX GAj; AC: sodium acetatex sodium
pyruvate; AD: GAs;(mg- L™ '); AE: blank.

2.2 A2B:DiHIM 2N2P1RoS1T1WiX1Y2A Do,
80 mg/ L SA 10 mg/L CCC 0.5

2 mmol/ L 2 mmo /L 30, me/ L
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MJ 0.5 mmol/L Ser 0. 1 mmol/L Gly 10 mg/L

0.5 mmol/L 5 mmol/L
1 mg/L GAs
368.65%.
A2B1D1H2M 1N2P2R2S1T 1W1X 1Y 2A D2. R

D> X> R> Y> AD2> A> B> P> S>

M>T, AA AE
2.3
15 , R
) E> AB> O> AC> C> F

> J>K>V>L>Q>1>U>G>7Z,
CE FJKLOYVAB AC

, 1Q ; G
U 7 .
CJ OV AB
:J V AB
(CCC GA:3 ) ;C 0
(cce) (SA) (
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3
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