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1- Baccatin 111

2- 10-Deacetyl baccatin 111 (10-DAB)
3- Taxus L.

4- Taxales

5- Taxaceae

6- Taxanes

7- Diterpenoids

8- Taxinine



qy AY 5ol O o)l FY il (5,5L8S7 oode aloms) alS Sl

Gamborg et al., ) was osls 1,5 5,5 23 s
L, s 55 o5 eSS claais (1968
ok 8 15518 il a3 YO gles 5 S
A sk s Ladi sy Sas ST W
Looes a5 o Laas pi sy Sl La e IS 2y
05 ko /D 50 /0 X (53l i s LS A
L izt sl S 5 S (g3, 85 A o
a0V sl s S bl s s la W LS
2 La0T iy 5 odd (6, 5l S sl
Sz 3 o b 8 e Gay YY) LSS wia
8 sl g 2T g 5 (La o JIST (28T
w35 eslimal J ke
(!9 Ogadlpwgu s ! ik

Y/ Sl ¢ Il O gemilons s S2S ) il (gl
Yor slac il 0aps 58 55 pailp s LS 0 8
Y s BO L o) a0 5l ) e
3305 ke ) T Sl Mk 2 5 0 8 e
e 68 a )y b osls S s sl g 2
A 53 (D (3T sty iy SIS 8 55 5,155
L7 Sl St 6oy oS slalyl i a8
51,8 Sl am 55 YO (glos 5 4ids 53 535 V00 Sy
(LaJ . (Palazon et al., 2003) s osls 41 3
G S oIl Gloos s (gl iS5 e 55 Y
s sl LOLSTE lde 5 ¢St 5 5 0
B sk Sloouk3 )

ST, oy ) b she ol wyp )y
Jsde (Green, 1990) s eslizal Lol 5
SO e G38 deoys +/F 3 S e (65T,
L Ladshe S)gsbes pomom g 5 45 Dlid 3L s
ol Y 833 5 sled 4i3 0 Dte 4 62555 U hona
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6- Naphtalene acetic acid (NAA)
7- 6-Benzylaminopurine

8- Heidolph Unimax1010

9- Trypan blue
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1- Tap water

2-2,4-D

3- Kinetine

4- Polyvinylpirrolidone (PVP)
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6- Chromgate

7- KNAUER(250*4.6mm)
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Table 1. Analysis of variance (ANOVA) for the amount of taxanes in the leaf of two yew species
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Figure 1: Mean comparison of taxol and 10-DAB content in the leaf of two yew species.
(Means with different letters are significantly different at p< 0.01 according to the Duncan’s Multiple Range Test)
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Figure 2. Samples showing yew cell suspension culture stages: A: Young internode explants for
callus induction, B: Grown callus and C: Culture vessels containing Taxus cell suspension cultures
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Table 2. Analysis of variance (ANOVA) for studied traits in cell suspension culture of two yew species
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Figure 3. Mean comparison of fresh and dry weight of cells in cell suspension cultures of two yew species
(Means with different letters are significantly different at p< 0.01 according to the Duncan’s Multiple Range Test)

sobue 4 (Ve iS55 b) Pekwy Ko 93 90 HIAS w digs 98 oud Lsx.oTs‘.fa; S Jekw -£ IS
Ol ! (09 )10 g B plsT waildl 1os g AL Slooiy (ow) g
Figure 4. Stained cells of two yew species under the microscope (10 X) in order to
viability estimation, A T.brevifolia and B T.baccata
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Figure 5. Mean comparison the taxans in cell suspension cultures of two yew species
(Means with different letters are significantly different at p< 0.01 according to the Duncan’s Multiple Range Test)
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Abstract
Background and Objectives
Taxanes are a family of diterpene alkaloids which is currently known as the most important
anticancer compounds to suppress and inhibit cell growth, differentiation and proliferation in
indefinitely known cancer cell lines. The most well recognized member of the taxane family is
taxol (paclitaxel), a minor cytotoxic component derived originally from yew bark (Taxus
brevifolia). 10-Deacetylbaccatin 111 (10-DAB), which is a homolog of taxol, can be extracted at
high yields from the needles of Taxus baccata and is currently considered the most appropriate
precursor for semi-synthesizing taxol and its analogue, taxotere (docetaxel). The natural source of
both compounds is the inner bark and needles of several Taxus species, especially T. baccata and
T. brevifolia. Plant cell culture is an environmentally sustainable source of taxol and offers
several advantages as it is not subjected to weather, season or contamination. The aim of the
present study was to evaluate taxol and 10-DAB content of two Taxus species and their ability in
production of both taxanes through cell culture.
Materials and Methods
The plant materials of T. baccata and T. berevifolia were collected from Shahid Beheshti
University (35° 48' N, 51° 23' E at an altitude of 1785 m) and botanical garden of Faculty of
Agriculture, University of Tehran, Karaj (35° 48' N, 50° 59' E at an altitude of 1238 m),
respectively. Callus culture of both species was initiated from internodal segments on B5 medium
supplemented with plant growth reaulators. Cell suspension culture was established on the
medium supplemented with 2.0 mg L™ naphtalene acetic acid (NAA) and 0.1 mg L™ benzyl
amino purine (BAP). Cell viability was determined by Evan’s blue staining test. After 21 days,
the amount of taxol and 10-DAB was analysed by HPLC.
Results
The results showed that mother stocks of T. baccata and T. brevifolia contain 45 and 27 ug/g DW
of taxol and 40 and 4 pg/g DW of 10-DAB, respectively. Cell growth was estimated by
measuring fresh weight (FW) and dry weight (DW). Results showed that the maximum growth
was reached after 21 days of cultivation. Cell cultures of T. baccata and T. brevifolia produced
540 and 20 pg/l taxol and 1 and 110 pg/l of 10-DAB, respectively. Taxol production in T.
baccata cell culture was 26-fold higher than in T. berevifolia cell culture.
Discussion
As far as our literature survey could ascertain, growth and taxol production in T. baccata cell
cultures have previously been reported. Although, T. baccata cells are more potent for the
production of taxol, T. brevifolia cell culture can be considered for the production of 10-DAB, a
homolog of taxol, as an appropriate precursor for semi-synthesizing taxol and its analogue,
taxotere (docetaxel). However, it is essential to study and quantify the effect of selected key
medium components on growth as well as product accumulation and strike a balance between the
two to enhance the yield and productivity.
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