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Abstract

Background: Taxol is a diterpenoid compound that was first isolated from yew tree (Taxus
brevifolia) and later from other plants such as Corylus avellana. Studies have shown that some of the
endophytic fungi isolated from these plants are also capable of producing taxol. DBAT gene is one of
the key genes in taxol biosynthesis pathway that catalyzes the synthesis of Baccatin Ill, one of the
main precursors in taxol biosynthesis. The aim of this study was to investigate taxol production by
endophytic fungi isolated from Corylus avellana.

Materials and Methods: In this case-control study, endophytic fungi were isolated from
hazelnut trees in the Fandoghlo area, Ardabil province, and purified through hyphal tip method.
Genomic DNA was extracted using CTAB method. The presence of DBAT gene was examined by
polymerase chain reaction (PCR). Taxol production in fungal media was investigated via TLC (Thin
Layer Chromatography) method.

Results: After purification, 60 fungi were isolated from different organs of hazelnut trees and
the presence of DBAT genes in 12 isolates was proved by PCR with specific primers. Investigation of
taxol production in culture of these isolates showed that 7 isolates were capable of producing taxol in
laboratory conditions.

Conclusion: A group of endophytic fungi isolated from hazelnut, grown in the North West of
Iran, had DBAT gene, encoding a key enzyme in the taxol biosynthesis pathway, and some were able
to produce taxol in vitro.
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Abstract

Background: Taxol is a diterpenoid compound that was first isolated from yew tree (Taxus
brevifolia) and later from other plants such as Corylus avellana. Studies have shown that some of the
endophytic fungi isolated from these plants are also capable of producing taxol. DBAT gene is one of
the key genes in taxol biosynthesis pathway that catalyzes the synthesis of Baccatin Ill, one of the
main precursors in taxol biosynthesis. The aim of this study was to investigate taxol production by
endophytic fungi isolated from Corylus avellana.

Materials and Methods: In this case-control study, endophytic fungi were isolated from
hazelnut trees in the Fandoghlo area, Ardabil province, and purified through hyphal tip method.
Genomic DNA was extracted using CTAB method. The presence of DBAT gene was examined by
polymerase chain reaction (PCR). Taxol production in fungal media was investigated via TLC (Thin
Layer Chromatography) method.

Results: After purification, 60 fungi were isolated from different organs of hazelnut trees and
the presence of DBAT genes in 12 isolates was proved by PCR with specific primers. Investigation of
taxol production in culture of these isolates showed that 7 isolates were capable of producing taxol in
laboratory conditions.
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Keywords: Baccatin 111, Corylus avellana, taxol, tndophytes

*Corresponding author:
Address: Department of Biotechnology, Bu-Ali Sina University, Hamedan, Iran
Email: snblnazeri@yahoo.com

38



dﬂj[ﬁﬂf}lﬁ:ﬁb/)d&jﬂﬁ@ L;.&Ajjgdw
44-37.1392 515 = d12 by o 5led) 30 les 16 JLu

HMoud Gillos Cudgnil Saz s 18 JauwS b Ol g db (59510 A gd
(Corylus avellana) dwé
2150 Vg 6 BB i 0u) b
Ol el €Ol i Lo gy o5 (5550 555 5 09 8 ki)l _ulit IS (g gmils -1
Ol Oltan b o 5o o1 (6585555 g 05,8 ¢yLskeal -2

Ol cOltas i Jo g o8l ¢ S 3y olE 05,8 (Lsleul -3

92/2/4: sz 4 &b 91/10/11: sl 5 &b

oS

Wle S5 L35 5l e g HlS e €85 51 5L el &S Cad (G035 560 S5 S JouST 18D g dipe )
Mo dy B 50 HlS ol lead (gilwls cudadl slag B (B oS cul ool lis Clidss . ab (gjlolls 5ub
3G I oL Siss oS ol JouST (gjiimgm pme 50 S layys 5 (S DBAT ()5 siians JguSU
bog JpuSU g5 (owyp adlas ol Jl Baa a0 U ) JouST (gitmgn e > (ol (slanjlo i
Dy 58 olS e (gilulis cudgul slag,lB

Ol 3 Bly ) 5uid ddlaie A LSy | cudanl slazlB gaals —3je0 dalllas pl ) :Lhufss) 9 dlgo
zlyesl CTAB gy 4 cudosl slagyB o5 DNA 605 silo Bl GanSs ig) 4 g silulis (Jud)l
435 () S5 Y BSgileg S b9 4 218

12 s DBAT 5 joas 00,5 (silulis 3ad ol caliseo slaplil jl 2,58 60 ¢ ojlu alls ) o (8L,
ol dadgpl ol ciiS 5 JouwSE adg (cwyy o dowy Sl 4 PCR wg olaid! lajely 5l oolitsl b dg sl
Al aliles] blys 3 1y JowST wgs oUles dgipl 7 a8 sl

239 JouST g5 0 ol alBiolojl Ll )3 (olass gleo o] 51 9 53gr ¢(g tmgn prumo > (608 o 3 Wgo
2B 338 JguST T 5150 dacudgnl [ galS” (15519

G385 sm 058 Oldan L o g o&ils OE13T 515k (6Ll Ol | ghamd ONiwad 95
Email: snblnazeri@yahoo.com



OLIKoR 9 () (g

o B ZHB 58 JeuS G Ol g o (59,10 WS

Sl (JpmSTE (6 s g s 33 (SlS (6805 51 S
10-) DBAT 3T ol s b5

deacetylbaccatinlll — 10 - O - acetyl
05,8 05,5 azul L 1, HI 587, Wy (transferase

osle ol &8 S o 56 CLO Cmd e 55 fonS 55k
oSG G g o 53 ool LSl i 51 S
23 25w Golasl Do & JpuSTE 0y el ol
gy o gosle iy Ol g 4 111 u.;lfb 5l S

(9) 555 o0 o3lizal 25,50 L 15 op!

AcO O OH

il
-

OH OBz OAe

JguSU (alond a8 51 U

A5 JsuST g s bl WS 3 S

JsuSU Clle oS cpl 5 Sl s S5 p5 (390 A
Oljes 3 J5uSTG ol el (610 5 0350 0l OT Gy 5
Kb 31.0) e Sl do 0 b ol (SIS
Gk Sl sl 2 15 5L 3550 JpeSTE el S
4 (10) ol 5L ) 5m s o 555 ey 10 S AS
Cotys 35S (WJeaSE YL slal s, cle
w4 sy Lol s 45 OT (VL je lus
Sl WS e s b wle ol ol sl
(1) 0,8a 5 J ok sl () 1as S 51 5 o) 2 3550
Wl Ko 0l s ey odle ST s S S
b Wy oS5 ol s (Taxodium distichum) .
GLOLST 5 J5uSt (12)0, 80 5 eils .S s
Corylus ) s olS oy 5 wilucasli 55 1, 0T 4 by o
5 dpmel S 55 5 olts (avellana
g8 a8 Lo 3 1y ST W5 (13)0) s

51 eds slla= Taxomyces andranae <.s sl

dodo

(PE DS jepas 4 b LS
3y90 Cakies s len Oloys 6l &S Cnl Jlu lado
7SN 3 e 3 S O e 55 51 eolind
g b 5o g @l amey GlaysiS e b ley
G iy 3l S olge 4 Sleys s o) el (1)
g Py ol o3 o8 ealimal O Oleys )3 hol
LSS Sose a b s ol 4 0w Lo slay)ls
G JpuS6 (2) 5,8 o ol eslizal sy50 Kos Julse
S 5 ok Db (gl Sl le L alE a3 JSIT
Olge 4 09,0l &S Gl Olbw A Glagyls o 5 5 s
oslizul 390 Slyd ek 53 gl o Ssom I S
e 3 rems 0 58 53 S 5 ) ()0, 0 5
5 o Ol g odas (o i Olb o dloz 5l )05
1 Jole oS, e 4 i pr IS5l e 05
Sl 4wl S SleS ol 5 I S
5ol S OT 34 L (d) el sl alis Jleb
O s e mws 53 09l iy O Ao slag,ls
22 d e 3 s e Ll @V Sl Sl
93 JauSU kit g0 O 1 e3b) sluss il
A Sl adshe 555 » 4lin SLS 5 K5 b anlis
ad s Koo JLail b gls cplon)ls (633 4 jamis
S5 0T Jio 5 b gy sl 5 e Sl 31 sy
4 JpSE ol ol 2358 ol Glad p5 5 S
(B) sl okt st s S5 e 5T (59,05 &S5 Ol 2o

b odsl s s s ISIT S 5l
Taxus ) s Css Sy S 1971 L s
52 0Tl s A8 sl 5 (s5lular (brevifolia
(6) s il 55 0T L s oo Sbsl (slag 6
S 20 SIS b s b SLS 5 bl i 560
JsuSE 5 L on Gt Slandies Joly5 Jily) S &
05,5 onl Glasl o Jodd w5 o s me 5l SO
20 Jols osle cpl (gimmsn e (T)(1USSE)
DBAT 0j ol ol 5l 8 (B) el o 5T sl

39 1392818 5 3 o los 0L Jlo 5151 Kb pole olL1S a9 s (oole dlmo



OLIKoR 9 () (g

v B Z B 58 JguS B Ol g b (59510 W g

e @il alls 1 olaedsl gl s esls Jlst (Agar

A 1SS b aw il s oy

PDA sols bayo 5 g, aud, . 20505

St DBAT 0 s oz o>
s Gl Sl S 4 Ol s (2B Sl
(7B LSS S me e le 05 X 05 olekas
Lo 2 4o 50 (g5l oS (62 JLa 100 a1 Jo1s
$9) p Nged sl Gladyl s aals i3 05 PDA
318 e a3 25 (glos y5 5 aids 555 120 L Ss
Sy s Gl delS bu g bap phase S AN
CTAB s, « T 55 DNA ;5 ois obs b
L g DBAT 0] ) dn gl 0 53 . g jlulitr
POR iS5 45,5 rp Sldy slomis LS,
Sy ol dbat-R -, dbat-F (sls el y Low s
DBAT (GenBank No. O odkd bl
«EF028093)
5) dbat-F I “
5-) dbat-R ; (GGGAGGGTGCTCTGTTTG-3
S,se  (GTTACCTGAACCACCAGAGG-3
Tag ek DNA 03T iy o (16)cs 8
25 olg e L) STy byl o (GeNet Bio)
5342356 Sue 4 PCR b glswe .3 S sl (25 S
w3 W 55 ISl 35 s 551 T Sl w3 94 cles
Sde 4 38 sl w53 50 (it 60 e 4 51 5 sl
Colg 53 5 b 80 e 4 51§ Sle ax 53 72 5 456 50

Jlo s cadla b ool ks 7 5,18 T.breifolia oL
\ngagfgﬂjﬁdu@uﬁ\,drsu49,:1998
(12)s5 215
IS Olss w umgtfjt,;,. ST
S b s 5 Lsh e pimn J ST ) 5 Lol mlie
Lo o b sals gl s sl @YU S
Szl Gl G ol s (M)amas O
Corylus ) Gus ol I JsuSt Wse Codgull
syse B cazbieys asl s, o4 (avellana

38 E s p

B 59 9 3lg0
‘5”T<‘:* Ld391 ole 55 68 55 addlas -yl
s (Corylus avellana) Gus A8 (clas s
a0 ezl Ol )3 sty o S o il
Slapltl 5 5, S hsm 5 S35 Dy salims s
Bgod b plndl (Goley 63 Osks 5 (5 5 L)L
3 03355 Sem) ol ST b sins 5 ey 2L
IX] Slabss syl 358 55 o3 o ek gla 54T
JSI 51 alizal b G b Dlalad bk oy e e L
Saie T L izt 5L 4w dbs 4 ((4ids 3) ws,570
Bl (4235 1) w515 ey JSpen 5 (b s
9 olkd U J,_J;M\é: by basd g9y Gy Ldd
s b ol Gl n oy 2 D Cwy
(¢S 0 o5 5 (Potato Dextrose Agar) PDA bz,
Lils 5 Al e ol gl p oAb els 3
diy ol b sl F e 4y 25%] gles js 5 St
2l iy sz, (2 K)o £8
Sl Can &S5 gy a5 ¢ ALE (54 g peba
SIS e (a6 & Sy ) 4 (15) s

Water ) WA ;PDA s> ¢ 2 655 4 5 1 2,6

40 1392318 15 3 0 slosd pd 3l Jlo w5151 (K3 pole olRE1S Engs ool dlxo



OLIKoR 9 () (g

v B Z B 58 JguS B Ol g b (59510 W g

B Jsle gleolas 55, » TLC ST
Ulge 4 Jpbe 55 dobus JpuSTt 51 5 @88 ol
Gl o3 &G iy o me 1 8 eslimal 3l
35 szl J5uS6 &SI plulis
Basl

235 8 5 s Olalas 2l - s |
@bz )3 8 s alh 2 5B (slap shuse PDA L
(8 JK8) 5 5 sy Sy w3 Bl g4 ,5 251

&

Sl byl Oldd mhw 3 podo see 4 JCH
PDA cis” o yo Corylus avellana cs s

CTAB _is, 4 55 DNA day dlo s 55
Aol a5 B Sl Lo 5 OT o g 5 o ]
655 0T Gl 7056 260/280 7 50 Jsb 53 3,8
3518 4

DNA 5,555,831 b 55 DBAT 0 i
05 lymly bug (B oS 6 ladyy)
Shoals olas 1y g5k i 150 asks o 1S5 (DBAT

12 15 05 op) ssam odd gilulis gd33) 60 Ole
(5 JSC8) ey ST 4y oy )

Hikp
ity

PCR , DBAT 45 jb cais 150 sk jgis 555
8 lS (2,6 slad !

osliul b i 4555l 4283 5 e 4 3 8 Sle 455 T2
5,87 J5 55 DNA (Bio Rad) ;531 6&ews
AL UV L5 55 5 bl 5 eds O deys &S
LS
S5 oslas bymo S4e

PDB Le 5l gzl jl ,Soslae sy
53 bagises A& skl (Potato Dextrose Broth)
bow gl e 150 s I de 250 e
35 I F Sl a3 25 gls s 5 oS (g S0 las
3 o BUSE) Ls g 6 e 5 SU Lyl
o313 5 Blo B Y 55 51z )6 Glap shass 55, 21
Olag IS 65 M il o 3 € ZAST Lo 4y il
Lase 55 i Cou g e JT 56 e 3 5 Wl
sbiledl i 35 515 sle 455 35 gl 3 Kb
SF Sl ar s =20 gles 53 5 A > Jgle s
IERERP BRI

PDB &b buse 45 59521 1 (u B8 iy UK

Boslas S5 oilg 5

esle 20620 slacls g5, » TLC ;0T
S ,2) ke 0125 s b 3Kk 51 otiy e
s NS Pl 51 ST ol 55 s el (&5,
oslitel Jgbgnsnl 5 Skl St (b sl sk
(17) s

41 1392318 15 3 0 slosd pd 3l Jlo w5151 (K3 pole olRE1S Engs ool dlxo



OLIKoR 9 () (g

o B ZHB 58 JeuS G Ol g o (59,10 WS

05 5 S oo 56 1 I 58L (JsuSTE (s
oslizal J5uSb Ase slaz,B s S 2 sl DBAT
Wge slag,B 6 Sl g LS 5 KI5 s
05 ol 31 o slaws £ il gladg il 55 JpuSTS
Ola Slog 8 cph i S szl JsSUsn Sl Ol s 4
15 5 1, DBAT o5 se> cods gilulds 4530 90
JsuSG Wyl 3 T Ole 51 a8 ks S oluls dy 5
(16).\43; NWPY
05 sl W3 12 0l 1 ol Gaiow s
A5 JuSG 35 S8 bses s Ayl s DBAT
5 Jsme bty 51 SIS 5ls S gty b8
Jbodsl el JsuSTE e plulls s slazel L6
Szl 5o Ly ST ad g oy cpl 5l ealial b adls
wlels 5 By 1. (12)5 5 Slels Bus 5l sus i
sl a3 & 515 eslial 3550 55 Ol 55 e (glacod bl
Soks gl oz 53 IS A 01Sen 5 KI5
S 4 S8 5l S e iy by |, Taxus oS
oo 3 eslizal b ohSes 5 golsl ST L(16) it
i8S Lo 53 1) JpuSTE sl S SU Y 8 5L S
Taxus celebica ;| ot lu> Fusarium solani zb
S 3 sz 5 KK (18)wsls ol
JpSE Wge b sl 256 glublis ol (315 5Ly S
pte (10)ws 5 oslizul Terminalia arjuna oLS
L5 S dpl gy CAS lame 53 J ST el
W5 Ol S5 Wspl b oS s S Wil e ol a
Iy OT TLC s, &5 ol 0358 slojll & JsuSTG
ISt g 6l Sl 350 Ll a b S loks
3 bdypl sl 53 DABT 05 a7 cpl b 5 0355 cilia
c&t@}a}b%Jéjm‘:dﬁsﬁééﬁmﬂw

(16)@‘ o:xdrsuj“f:‘&w{j

S5 doms
ol 3l el (gilular 6 J551 60 ol
DBAT 05 lyls ds 5112 0l 51 o6 e ailate G

G s oo 33 0 3T ol g oS T )

33 dsSE 5 Jlazl ol ol (il o (59,0 J 5SS
L5 Ju e DBAT 05 PCR dws & 8 sladyjl
(SIS 5hs,S oyl eslizal bele e 45y i
33,8 ey s 12 ol CiS baes 53 J5uSG S 5
4 JsST g (el 55 Sl om0l s

SIS 5l S Slmis 655, Ky T @S &5
g s 8 ania B Gsel Sidn ojlas )
ol ls dij) e 0,8 (6 S I &J 4 cele 24
J5eSb S5 5y S it G Sy Oler oS 5
IS 6y 2 TLC ITE s 5 csls 1) 5 ikl
45 Sl o o3l QL 35kl J5uSTE 5 5B oyl
cla RE (6lyls 5)lulal 5 2506 @50 53 JsuSTL oSS

g alin

=

S5 Jolih o (2 18) g6 51 oo Joilis o las 63
Ioilie Jobowo U aliie R oo cuS 5 ol o ol
Conel (11a3) 3,05 biw] JouS G

o
ol 12 Wyl 60 Ole 51 ol Guiss s
s g b9 PCR 25, .5y DBAT 05 5>
oo 4 (16) sl oS i olulis @l oolasl
Wil 6 SIE S iy o) S G ol s e
S ol arg LS eslizal JauST Use slaaly sl
g 33 Jool Uil i 5 (S e DBAT (5T

42 1392818 5 3 o los 0L Jlo 5151 Kb pole olL1S a9 s (oole dlmo



OLIKoR 9 () (g

o B ZHB 58 JeuS G Ol g o (59,10 WS

8. Guo B, Kai G, Jin H, Tang K. Taxol
synthesis. African Journal of Biotechnology.
2006; 5 (1): 015-20.

9. Walker KD, Klettke K, Akiyama T, Croteau
R. Cloning, heterologous expression, and
characterization of a  phenylalanine
aminomutase involved in Taxol biosynthesis.
Journal of Biological Chemistry.
2004;279(52):53947-54.

10. Gangadevi V, Muthumary J. Taxol
production by Pestalotiopsis terminaliae, an
endophytic fungus of Terminalia arjuna (arjun
tree). Biotechnology and Applied Biochemistry.
2009;52(1):9-15.

11. Li J-y, Strobel G, Sidhu R, Hess W, Ford
EJ. Endophytic taxol-producing fungi from bald
cypress, Taxodium distichum. Microbiology.
1996;142(8):2223-6.

12. Hoffman A, Khan W, Worapong J, Strobel
G, Griffin D, Arbogast B, et al. Bioprospecting
for Taxol in Angiosperm Plant Extracts-Using
High Performance Liquid Chromatography-
Thermospray Mass Spectrometry to Detect the
Anticancer Agent and its Related Metabolites
in. Spectroscopy-Eugene. 1998;13(6):22-32.

13. Stierle A, Strobel G, Stierle D. Taxol and
taxane production by Taxomyces andreanae, an
endophytic fungus of Pacific yew. Science.
1993;260(5105):214-6.

14. Aly AH, Debbab A, Kjer J, Proksch P.
Fungal endophytes from higher plants: a prolific
source of phytochemicals and other bioactive
natural products. Fungal diversity.
2010;41(1):1-16.

15. Miao Z, Wang Y, Yu X, Guo B, Tang K. A
new endophytic taxane production fungus from
Taxus chinensis. Applied Biochemistry and
Microbiology. 2009;45(1):81-6.

16. Zhang P, Zhou P-p, Jiang C, Yu H, Yu L-j.
Screening of Taxol-producing fungi based on
PCR amplification from Taxus. Biotechnology
letters. 2008;30(12):2119-23.

17. Strobel G, Yang X, Sears J, Kramer R,
Sidhu RS, Hess W. Taxol from Pestalotiopsis
microspora, an endophytic fungus of Taxus
wallachiana. Microbiology. 1996;142(2):435-
40.

Chakravarthi B, Das P, Surendranath K,
Karande AA, Jayabaskaran C. Production of

L35 J3eSTE g A2 LST Ll 55 aly ) Cda
OT s YL 4t o 5 J5uSE oils VL B350 Jds &
46092 Sl b mle plulih (S Ol sl 2
b il 15,0 457 ool ok o3ls DL ey n
@l SLS 5 gl oYL el SUls sl
U5 b OMs s jen bl slag 6 (14) dne
lin 2 Kol i & Ol 4 il o JpuSTT A5

AT Ol 4 25516 ssls opl A5 g

ISR e
Wy" Olye b abibl § 38 dls

Cdgil Glag B 55 0T ud g 5o Jse Jolse 5 JsuSTU
S ole L 5055 "(Corylus avellana) Gus oL

Ll ol rbu‘ L.:.w ‘}J.G ¥ o Kils

égl.’m

1. Shoeb M. Anticancer agents from medicinal
plants. Bangladesh journal of pharmacology.
2006;1(2):35-41.

2. Siegel R, Jemal A. Cancer Facts & Figures.
American Cancer Society. 2012; 404: 1-64.

3. Expésito O, Bonfill M, Moyano E, Onrubia
M, Mirjalili M, Cusido R, et al
Biotechnological production of taxol and
related taxoids: current state and prospects.
Anti-Cancer Agents in Medicinal Chemistry-
Anti-Cancer Agents). 2009;9(1):109-21.

4. Sinha R, Vidyarthi AS. A molecular docking
study of anticancer drug paclitaxel and its
analogues. 2011; 48: 101-5.

5. Baloglu E, Kingston DG. The taxane
diterpenoids. Journal of natural products.
1999;62(10):1448-72.

6. Wani MC, Taylor HL, Wall ME, Coggon P,
McPhail AT. Plant antitumor agents. VI.
Isolation and structure of taxol, a novel
antileukemic and antitumor agent from Taxus
brevifolia. Journal of the American Chemical
Society. 1971;93(9):2325-7.

7. Nguyen T. Paclitaxel; The Billion Dollar
Natural Product. Chemistry. 2008.

43 1392818 5 3 o los 0L Jlo 5151 Kb pole olL1S a9 s (oole dlmo



OLIKoR 9 () (g o 7B 5 el Ol g w0 (89518 MY

2008;33(2):259-67 paclitaxel by Fusarium solani isolated from
Taxus celebica. Journal of biosciences.

44 1392818 5 3 o los 0L Jlo 5151 Kb pole olL1S a9 s (oole dlmo



Arak Medical University Journal (AMUJ) Original Article
2013; 16(72): 37-44

Taxol production by endophytic fungi isolated from Corylus avellana
Rahimi N (Msc)*, Nazeri S (PhD)™*, Mirzaei S (PhD)?

1- Department of Biotechnology, Bu-Ali Sina University, Hamedan, Iran
2- Department of Plant Pathology, Bu-Ali Sina University, Hamedan, Iran

Received:, Accepted:

Abstract

Background: Taxol is a diterpenoid compound that was first isolated from yew tree (Taxus
brevifolia) and later from other plants such as Corylus avellana. Studies have shown that some of the
endophytic fungi isolated from these plants are also capable of producing taxol. DBAT gene is one of
the key genes in taxol biosynthesis pathway that catalyzes the synthesis of Baccatin Ill, one of the
main precursors in taxol biosynthesis. The aim of this study was to investigate taxol production by
endophytic fungi isolated from Corylus avellana.

Materials and Methods: In this case-control study, endophytic fungi were isolated from
hazelnut trees in the Fandoghlo area, Ardabil province, and purified through hyphal tip method.
Genomic DNA was extracted using CTAB method. The presence of DBAT gene was examined by
polymerase chain reaction (PCR). Taxol production in fungal media was investigated via TLC (Thin
Layer Chromatography) method.

Results: After purification, 60 fungi were isolated from different organs of hazelnut trees and
the presence of DBAT genes in 12 isolates was proved by PCR with specific primers. Investigation of
taxol production in culture of these isolates showed that 7 isolates were capable of producing taxol in
laboratory conditions.

Conclusion: A group of endophytic fungi isolated from hazelnut, grown in the North West of
Iran, had DBAT gene, encoding a key enzyme in the taxol biosynthesis pathway, and some were able
to produce taxol in vitro.

Keywords: Baccatin 111, Corylus avellana, taxol, tndophytes
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