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Establishment of cell suspension culture system for Taxus media

ZHAOQO Ji-peng, YANG Shu-shen

(College of Life Science s Northwest A& F University Yangling » Shaanxi 712100, China)

Abstract: [Objective) This study aimed to establish a suspension culture system for Taxus media cell

so as to improve the production of taxol. [Method) The callus was extracted from stems of young Taxus

media. Effects of sugar,callus inoculum size, phytohormones and anti-browning reagents on the growth of

cells were studied by orthogonal test design with basic medium B5. [Result] The best culturing medium for
Taxus media cells was B5+2,4-D 0. 6 mg/L+NAA 0.8 mg/L-+KT 1.0 mg/L -+ citric acid 220 mg/L+
PVP 350 mg/L+LH 450 mg/L-+sucrose 30 g/L. (pH=5.8). The best culturing conditions were: Inoculum

size 0.1 g/mL,incubator rotation speed 110 r/min,temperature 25 °C,and in dark environment. [Conclu-

sion]) Cells grew well in the proposed culturing system,indicating that the stable cell suspension system

was suitable for large-scale cultivation of Taxus cells.
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1.1 & #

TR AL Ry = b 4T G AL A A VR bR
MR R 2= Y el PR B 1Y 7 AR A B b AT L AZ R
B 40 25 AE VE AU ARARF R 2% AR A Bl o 22 B A i T
Bl s, 20d 5 U R4k A K RAE .

1.2 SHMTISHEMBFEFHNZMEE
1.2.1 ®4HAREHETmMEEFRERIGT R
DLTREME ot 2 Wk B2l 30 g/ L BN S R WAk BS 85
TR R AR IR A 50 mL HEE R mA 12.5
mL WA BS K5 SR 5, A0 A 4L R IR 0. 06,
0.08,0.10,0.12,0. 14 g/mL 5 7K, 53 15 d
JE L MEMME R A Y S WA RERE., BN 3
AT IR WY A A 4 24 D X B b 2T GRS 2
A TR B IR B S

1.2.2 EBRREZREMS@BEFERAOYw LU
ANE RN AR BS Kr R 5 ARG 37 56, I 20,
25,30,35,40 g/L 5 > AS[a] M T 5 vk B2 L 8 403 21 41
FEA R 1,25 g/, 35 9% 15 d J5 DU 4 A i A= 4
. REFESN R 3 A AT ST M T A v R X
LSRR RANGR 211 ) I P=Se B E s AR

1.2.3 #EZXABR RIS ML EFTERGY R
DL ERE 0T Mk B O 30 g/ L MR AR BS B 37 ik Ry AR
W R A R 1. 25 g/J L B 2.4-D,
NAA KT 3 Flfl R #4751 Rl 50 B B &Rk
K3t HR:2,.4-D (0,0.1,0.3,0.5,0.7,0.9
mg/L) ,NAA(0,1.0,1.5,2.0,2.5,3.0 mg/L),KT
(0,0.5,1.0,1.5,2.0,2.5 mg/L), fEHK KKK
A EERL F L 20T =R =K IE SR (R DL R 3R
15 d J& o AR 4 4t A 9 A= ) £ 55 4 b PR R A A TR 1Y
ARG BRI 3 AT .

1 BERENSHTISTEHARBFEFZ WL
Lo (3" IE 32 ik 4 R & et
Table 1 Factors and levels of L, (3") orthogonal design for
investigating effects of growth hormone on suspension

culturing of Taxus media cell

[HZ& /(mg+ L) Factors
K -
Level 2,4-D NAA KT
A B C

1 0.6 0.8 0.8

2 0.7 1.0 1.0

3 0.8 1.2 1.2

1.2.4 BBLXAMT@meEERrnSa L

B5+2,4-D 0. 6 mg/L+NAA 0.8 mg/L+KT 1.0
mg/ L+ BEHE 30 g/ L FEACBE 57 5L, @ 0 4 2L 4% A
o 1,25 g/ i IEBFT B R . PVP FIK 2L & [ 3
ol 85 e A 3 350 AT B DR 2R 7 4 Ak R R R
RIS KOF B R AR (0 (i BR CKD L, 100, 200,
300,400,500 mg/L),PVP (0(X%# CK), 100,300,
500,700,900 mg/L), KfFFLHE A (0 X CK),
100,300,500,700,900 mg/L), HE 8 K ik K45
RHEAT =R R =K IE I 5 (3R 2) . 5% 3 FlBh
iy A 3 TR X8 4 i Ak T 45 7 Y S e DL AR A5 A 4 Y B
*y A A BRI 3 AP AT IR
£ 2 3HMBBARTIN ST LIS HME T
Lo (3D IE 3250 I & i it
Table 2 Factors and levels of L, (3') orthogonal

AL

design for investigating effects of three anti-browning

regents on suspension culturing of Taxus media cells

KM% /(mg e+ L~ 1) Factors

KT P KALER
I 1 . . PVP
~eve Citric acid B LH
A C
1 180 250 450
2 200 300 500
3 220 350 550

1.3 MEIRRFTE

1.3.1 @famadgirn g (W0
. WA HA B R o 4 4
D 1SRN BABIL 2 F RN R AL 3
KR 4 P FoR AR . (2) 4
fif SRR NS . 2 b4 B2 BV R R4 M 5 000
r/min &0 10 min, K88 W UOIE Y FH U8 480 T
FIARIK A SR 5 B H 8 BT 6. (3) A 40 20 2348 B 45
b o 38 0T B (g) = o Jff 2 77 A e i T i — A s 4L 4
FE A i 5 G B AT = 1 BT/ b 5 L B BT K
(™) =14 T/ 4 A U Rl X R R
1.3.2 %##mesanc B 1.3 1 hEoiksg
B AH AR 40 C 2R L 2 1E B i L BFEE L FRERO. 1
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g AT HEE TRl A SR 2 BE-TN R (R AR
A1 s 1)10.0 mL, 324 24 h, A4 #E 20 min J5
g KR T 40 C R A LR EREBIR. HHZ
AW B KRBIHA 15 1) 10,0 mL #F47 2 A
BB, BCAT MLAR S AR D P A A AR R G R e A
B AR A DU TR 5% 25 KA BT 40 CFR k% &
T HHEE 10,0 mL @ &Y. SR FHSCHRL8 v iy
T3 VR HEAT A A P 5 A I A A E
1.4 SHMTISHEMBZFEFERNEIE

LI B5+2,4-D 0. 6 mg/L+NAA 0.8 mg/L+
KT 1. 0 mg/L + # & # 220 mg/L + PVP 350
mg/ L+ /KfFLE 1 450 mg/L + HEHE 30 g/L K%
R A H AR RO 1,25 g/ fE S 50 mL
Wb % 12,5 mL WAk BS #5552 @R K
WL, KER pH=5.8) , £ 3248 % 110 r/min.25 C
BEIRG RS . WIS 1 KRS 31 K. HIR
3BT YRR, 3 WE S . AL AN i e T AR A0 i
(14 38 B AR B 24 ) A T 4 5 AR U 4 R PN 1) S5 A2 B
w4 EEE S m A2,

2 RS0

2.1 AGELEMEXNBHTOISHBFEFRA
B £ € B9 &2 0

2.1.1 E&EFmetka®n MOHSEME
Xof o ML I 21 A2 A TR B R A A K s DL 1
hE 1 A LLE S, 7E 4 A 48 R e I T 0. 08
g/mL B, & W21 GAZ B TR B SR al i A KR 218,
PR R 0. 10 g/mL iF, 40 Y b f6F B A 48 K Rk
K Gt R A 2 5 B 3 K F- (P<<0. 05),
W B 20 Pt 8 R T B R B — o AR A R 4 R T
AR R R RS R BB N R R T Al AR K

e SR R RANER i ] B= SR E N I pE v 191
0.20F
L i
*e o
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%E 012}
Eok=
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@_O
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Fig. 1 Effects of inoculation size on growth of
Taxus media suspension cells
2.1.2 SEFmieBe Py mE3ME 2

VLA Hh o S 21 A2 s 20 04 b X0 40 g 4 1k
RMAR T . BEE B AR A 8E R A0 1k i R
BTN HeRp S 0. 12 A1 0. 14 g/mL 1 40 i 45
A ™ 3 AT RE R P O R O A R e SR
AN B A A A i
235 FE Tl o 200 A R A i 4 Ak B9 R R L 2
LRI SR T @ WAL AZ A A AR D) 0. 1
g/mL BUEH .
*3 AGALEMENEBHMTIE
BiFEFAEREBLHTIT
Table 3 Effects of callus inoculation size on browning of

Taxus media suspension cells

i YU/

PSR BHARGE L R g
gemlL 1) . .

. . Callus color Degree of browning
Inoculation size

0. 06 # A Olivine 2

0.08 V& 2145 {6 Thin brown 3

0.10 V& 2145 @ Thin brown 3

0.12 R 4148 @ Think brown 4

0.14 R 4145 @ Think brown 4

B 2 frfn 42 4 o Xt B i T 21 T2 B VR B 5 40 AR AL 1) 52
A.0.06 g/mL;B.0.08 g/mL;C.0.10 g/mL;D.0.12 g/mL;E. 0. 14 g/mL

Fig. 2 Effects of callus inoculation size on browning of Taxus media suspension cells
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2.2 BEREREMNEMTASTHETIERAR  FHRMEMBE.
£ KB 020
] 3 803 o B I e VK B M 4T A A0 i o
ELVR B R HAE A S A TR R vk B 20~ % 0.15F _%
30 g/L I BT I SR A0 ) AR K R B TR Y gé
O B 5 T 30 /L WL AN e B K w0
. 2
TR DL 30 o/ LIEN RO T 55 |
2 A T 4 R I R R O A A =
2.3 BEXBEEILLNEMTITHEFERHA 0.00 . . . . .
ﬂﬁiﬁﬁ"]ﬂéﬂrﬂ] 20 25 30 35 40
= R REWRE/ (g L)
ME 4 n]H L ES T LA G EFERIER T, Sucrose concentration
3 JREME TR A N AT B A

2,4-D NAA Fl KT 3 Ff % F 0913 B 5 v B 43l
H0.7,1.0 fil 1.0 mg/L; H¥EIM NEEM R T B
e B B B8 T BT A0 M Y BL S TR R K R

ST B R AN A K 5 )
Fig.3 Effects of sucrose concentration on the

growth of Taxus media suspension cells

04 _ 0d4r 031
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Moo 03 #2023 W2
N s M EF02
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g = 6 X = 0.1f
@TU 0.1 ﬁf 0.1 @TO
e} ey i
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NAA/(mg * L")

KT/(mg+L™)
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Fig. 4 Effects of 2,4-D,NAA and KT on the growth of Taxus media suspension cells

LI 3 i & i sa R R RIS 25 RO FEREE AT IE A
WIS, &5 R W 4, R 4 v, 3 Pk R M ffE e
bk AB C,:2,4-D 0.6 mg/L-+NAA 0.8 mg/L+

KT 1.0 mg/L.3 F i 3 X & b 3 21 542 1 43 20 21
BT KN NAAS>KT>2,4-D,

F4 24D NAAMKT S MEKHENEMTASEMARBEZFERSMHELKELER

Table 4 Orthogonal experiment for investigating effects of 2,4-D,NAA and KT on the growth of
Taxus media suspension cells
SR o i

5% Flan saomth hopone R afasEe R
No. 2,4-D NAA KT proliferation Callus color browning

1 1 1 1 3.49 414 4 Thin brown 3

2 1 2 2 3.08 414 4 Thin brown 3

3 1 3 3 1.82 L4 {4 Thin brown 3

4 2 1 2 4.58 2148 {4 Thin brown 3

5 2 2 3 1.55 # 44, Olivine 2

6 2 3 1 1.58 A AT {4 Thin brown 3

7 3 1 3 2.21 LT {4 Thin brown 3

8 3 2 1 2.62 WAL {4 Thin brown 3

9 3 3 2 2.28 W4T # f4 Thin brown 3

K, 2.797 3.427 2.563

K, 2.570 2.417 3.313

K; 2.370 1. 893 1. 860

R 0.427 1.534 1.453

2.4 BEBURAFINSHTISEEZEFTHAME 2T A J P 15 % A M A R S e 1 A DR 3R 4

ke B Vg 5.t 5 AT LA 5 B kL A

75 46 A 3570 #7458 R L P VP K i L 2K A 3 2 b

Wee ALK 20 L 14 48 AL B, EL X A A A e A T 38
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B I 3 17 4 P ) o e ) I B A i
(1 38 B AF R0 S 3 i IR 9 B8 3 AT AR R L P VP

K St 3 2 Y e BT o vk B2 43 0 Sl 200,300 1 500
mg/L,

RS SHEBLAANEMTISHAMBZFHEFNZIN

Table 5 Effects of three anti-browning regents on Taxus media suspension cells

BE k¥ meel o BN R e T PR LR
Factors Level eS,UhS Welghl Rz{llos O.f Callus color DegrecA of
weight gain proliferation browning

CK 0 4,43 3.18 2.54 4148 (4 Thin brown 3
100 5.24 3.99 3.19 A 4 Olivine 2
. . 200 6.39 5.14 4. 11 # H {4 Olivine 2
(inEid 300 5.09 3.84 3.07 ¥ £T#5 5, Thin brown 3
400 4,84 3.59 2. 87 4145 (4 Thin brown 3
500 3. 60 2.35 1.88 R 2145 {6 Think brown 4
100 5.83 4.58 3.66 # H {4 Olivine 2
300 6.02 4.75 3.80 # 114 Olivine 2
PVP 500 4,94 3. 69 2.95 # H {1 Olivine 2
700 4.75 3.50 2. 80 V& 2145 (% Thin brown 3
900 4.65 3.40 2.72 L4 (4 Thin brown 3
100 6.41 5.16 4.13 # 11 {4 Olivine 2
300 7.14 5.89 4.71 # A G Olivine 2
7kmfhﬁ H 500 7.96 6.71 5.37 W LLHR € Thin brown 3
) 700 6.93 5. 68 4.54 H£1# £ Thin brown 3
900 6.38 5.13 4. 10 4145 (4 Thin brown 3

PL 3 BBy 4 A 120 i B A R IR S5 R O Sl B 8 AT SR A 2 AU S ORI A B TR R

FTIESSIR S A5 R IR 6. 3% 6 R, BB 1kl i
FAEBC R A, B,C, : #FEER 220 mg/L+ PVP 350
mg/ L+ /K f#FL & 450 mg/L, 3 Ff B 48 £k 3 550 %t
U A A K Y R T DR /MR IR R R A IR > PV P> K
fRFLE . X 5 M 6 ol LAk B, I 52 iR A

F6 SHHEBLAANNEMTISHERBIFE

I K i 3L O 500 mg/L i 41 A 3 5 £
B0 X g 7 TE AR T 4% 2H 9 1050 e B OR 38
3 Fh By 4 A 150 i B AR LE . H PVP Al BE X 7K figf L
A ORI A TR ™ A R T IR T A e B 5
TR Y 52 P o R

HIMPEZREER

Table 6 Effects of three anti-browning reagents on Taxus media suspension cells
P B #5463 7] Anti-browning reagent ig’?ﬁﬁ?ﬁ G S WAL R
No. H*gﬁ& PVP KAILEA Ra.tms (.)[ Callus color Degree' of
Citric acid LH proliferation browning
1 1 1 1 2.76 4 Olivine 2
2 1 2 2 2.60 # H {4 Olivine 2
3 1 3 3 3.31 # 4 Olivine 2
4 2 1 2 4. 10 44 @ Thin brown 3
5 2 2 3 3.69 4045 {6 Thin brown 3
6 2 3 1 5.10 V& 2145 {6 Thin brown 3
7 3 1 3 3.01 V& 21 #5 {4 Thin brown 3
8 3 2 1 5.11 WL {4 Thin brown 3
9 3 3 2 5. 30 ¥ 4145 {6 Thin brown 3
K, 2. 890 3.290 4,323
K, 4.297 3. 800 4. 000
K; 4.473 4.570 3.337
R 1. 583 1. 280 0. 986
2.5 BMITISCEMEKHEMELEREST LA AEEKEAREN. MHANEZES T
1 ph 2 WA 7 d B (" 5-B), 10dﬁ§%‘?#@?ﬁ JF

TE AR B8 UF 8 F7 IR 2 b & 21 A2 4 i
4 Al 2 (BT 5-A) PRI T 21 K242 40 A 1 2218 1Y
R L AEREFRAT 4 d 20 i e AR AR B L S
555 RAIMIA A K, 16 d i 4 S AR A s 2 3

a2z d AN E LS EE TRE. X
AT RE 2 PR S 1% 3 P9 B R A O SR A W T R L T
20 0 A A A2 B S 5 DR IG5 S T 4 1 R e/
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Fig.5 Taxus media cell growth curve (A)and taxol content curve(B)
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SRURANGR A4 IR E (A e A S (P
R A RGER B NITFZMREM T Kf
P 1) R 2 o AFLIE X 3 ) A T AR A ) 2 4T R
AR I N N S 1 BU O =8 A R 2 =S
TEEE FR AR MR ST AL T 2 M 4T A A B
PN

ST R 0 A R TR R R AR R R AT R LA 4
JRE SRR BEE R . ARG L B, B W4T G
MR ELL 0.1 g/mL S, e T 0.1
g/mL B, 4TS REAR i A= K555 T 0. 1 g/mL Y,
20 M AR P23 48 Ak L 5 e 4 FR R 2R K . R R 40 Al A
) T B U T RS H VAR B A R W AR 4R i R Al
If ) A K TR T A R 1 TR T kR ) 2 ) o 4
= A AT AR ST A5 R R WL R T B M 4T
K2 4 B A= 0yt 1% 0 TR W BT A vk B LA 30 /L R i
R Y AR T VR B = T 30 g/ L B 4 AR Ak ™
S M) 240 R 1 TR AR K

) A K U 3R RR A £ 0 A 0 A Y A K R
B L2 A v JO VA I 9 3 R 4 %k 4 i A KR
T 1 A3 0 3 R SRR b 2 B VR IR R T
WIS AR R ANE 2,4-D A
T A 20 KT E X A AR 1 A
AEAAEIEAY . R AR E R B
0 15 IR 5T b e B B IR A A I — 2 T R R
(4 2, 4-D AT DL & 25 1 5 40 A 00 A= K 6, 34 i A= 4
St [ S P2 0 3 RO B B9 NAA R KT 0 af
DHREEEENRR, R ER.7E2 T
LGNS, 2, 4D NAA FI KT 3 i 1)
BN 2,4-D 0.6 mg/L+NAA 0.8 mg/L+
KT 1.0 mg/L;3 P & % & Mo W 20 & 42 40 i 4 K

B2 K /MR IR 8 NAA>KT>2,4-D,

17 18 A 1550 Can oK g 2L 8 3 RIFT SO 1T AAS 2%
1040 200 P 46 1 SE R A0 N ) A R SR ) HL— R B AR
AT nT LAl 2 20 F) A ORI AR B PN S A B R
Pty AR R B K R FLE (1 PVP R
T2 3 7P By 48 AL 15 0 2 4 7 21 A2 6 T 1 5 A0 i A
A B TS A4 A P L L A TR T 4 M A K Y
AR SN

NS VA LB R IEANER ! D (P SRE i i N
F o 0T I 20 B R SR A I R T BT R 25
SN AT W B (E X Tl A A 7 5 A2 B
LR = AR R K e HEAE
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