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BE. 5 Mo RiFRIED B b 4 942 Tavus wallichiana var. mairei (Lemée et H. Lév.) L. K. Fu et N. LiJ# |
A e P AR LA, IR X4 B8 B TR HEA T 4 F 28 5 SR HPLC AR A Hr AN [R] 9 2B ZL 1R AL B R J 40 S AZ i v
LB R h i = R A TR 10-5 2B S R2 1 (10-DAB) (& ik 22 5 . 2550 7Em 7 40 G AZ IR BRI
3B ) 69 kAL LB, SR T 26 JB 36 Bl Muyocopron Speg. JBAT 15 BRI FUBA , 43 B3 Y P9/ B0 BRI BR B
B 21.7% , W T AL EASNAE R RO SYE . 78 19 AP AE ECR A B2 R J7 21 S AZ Y eponr [ g 4G 2 S A2
ELRZ A 10-DAB, HiX 6 4bH4 1) B 22 AT 10-DAB & BT B4 (CGRBUI N A R B S T , T
RS EAAEN 2R, H 10 WA B R A IRA B A2 B S 5 T XTI, L Pseudodidymocyriis lobariellae
Flakus, Rodr. Flakus et Etayo Ab ¥ ZH i 5842 B 2t B 5 (0.228 mg -+ g7 ) , Gymnopilus luteofolius ( Peck) Singer Fl
Coniochaeta hoffmannii (J. F. H. Beyma) Z. U. Khan, Gené et Guarro ZbFRZH 1) 48 A2 5 & 2t 5 5 (43 74 0.180 Al
0.139 mg - ¢g™') , EEWUELRFZW . SXFBEAALL, P. lobariellae APAR HF A E T EEES R EEHE,H
LR T0A 10-DAB & & R %, AFFEAS R IR . MOr 4L S WA B SRR, 3050 AR BT RE AR HE /e
TGRSR 5 0, Heh, P lobariellae G. luteofolius 1 C. hoffmannii AT AE Ry 5 B J7 41 BAZ S AZ BERL R
AR T
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Abstract: Endophytic fungi in root, branch, and leaf of Taxus wallichiana var. mairei ( Lemée et H.
Lév.) L. K. Fu et N. Li were isolated by using five types of isolation media, and molecular identification
was conducted for the isolated strains; differences in contents of taxol and intermediates baccatin Il and
10-deacetylbaccatin Il ( 10-DAB) in leaf of T. wallichiana var. mairei in different endophytic fungus
treatment groups were analyzed by HPLC technology. The results show that 69 strains of endophytic fungi
are isolated from root, branch, and leaf of T. wallichiana var. mairei in total, belonging to 36 species of
26 genera; there are 15 strains of endophytic fungi in Muyocopron Speg., accounting for 21.7% of the
total strain number of isolated endophytic fungi, so it is the dominant genus of endophytic fungi in 7.
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wallichiana var. mairei. Taxol, baccatin Il , and 10-DAB can be simultaneously detected in leaf of T.
wallichiana var. mairei in 19 endophytic fungus treatment groups, and contents of baccatin Il and 10-
DAB in these treatment groups are lower than those in the control group (not spraying endophytic fungal
elicitor solution) , but there is an evident difference in taxol content. In which, taxol content in ten
endophytic fungus treatment groups is higher than that in the control group, taxol content in
Pseudodidymocyriis lobariellae Flakus, Rodr. Flakus et Etayo treatment group is the highest (0.228
mg + ¢”'), and those in Gymnopilus luteofolius (Peck) Singer and Coniochaeta hoffmannii (J. F. H.
Beyma) Z. U. Khan, Gené et Guarro treatment groups are also relatively high ( which are 0.180 and
0.139 mg - g respectively ). The duplicate verification result shows that taxol content in leaf of 7.
wallichiana var. mairei in P. lobariellae treatment group increases significantly compared with the control
group, while contents of baccatin Il and 10-DAB decrease evidently. It is suggested that the diversity of
endophytic fungi in T. wallichiana var. mairei is relatively high, and some endophytic fungi can promote
the biosynthesis of taxol in leaf of T. wallichiana var. mairet, in which, P. lobariellae, G. luteofolius, and
C. hoffmannii can be used as candidate fungi for regulating the accumulation of taxol in T. wallichiana
var. mairei.

Key words: Taxus wallichiana var. mairei (Lemée et H. Lév.) L. K. Fu et N. Li; endophytic fungus;

taxol ; intermediate ; candidate fungus
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LR LG BRI vt 2 b, S A F A
(T 500 W) THBE 3 K, BFIK 2 ~ 3 min; 2 JBUEL
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TEOL, QBRI B AR R/ (B0 | TR 22 B8 R FE TN
R EE AR,
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1 NLA(FH)°H 5'-GGTCCGTGTTTCAAGACGG-3")
HATY I RN, AR R AR 30.0 pL, AL 4G
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FHETEAL (2 Agilent A H]) #£47 HPLC 437, i
S ] Hypersil ODS2 @1%1‘}:(46 mmX250 mm,5 pum,
ZE [ Thermo Fisher A H)) . VLG (B ik4l) M sh
A AR 0.1% W R E W i sh Al B R4 141
Fo 5 VB, VAT 4 20 min, 5%A ;25 min, 100%A ;
30 min, 100%A ;35 min,5%A . Wik 1.0 mL - minfl;
FEIR 25 °C R K 227 nm ERER: 10 plL,

FE AL PR BE ML R 1 ARAE R A RE ST, T 1R
AR M SR ARG 2 USRS I e R N
A= B AL ERAL R R Z AL BRI BRZH 45 3 BRI
VB ARG 25 A T BRI
1.3 BB RSG5

K EXCEL 2007 #4%5 48 K A7 48 1+
3T,

2 HERAH

21 BMALAEEARRENEREEZHFESH

GEtAi R (R 1) R AN IT LT A1
M BRI sy B 5] 69 BRI AT, H iy
H HH AR I A 46 BR, 5 ES I A B T
PREEH) 66.7% BT NAE R R R B IR Z A
14 Bk, 57388 10 TN A LT TR AR SLERY 20.3% 5 AR T A
A LA R TR RR RS e, A 9 Bk o B A AR LR
AR S E 13.0%

BRI BB 69 BRINAE SRR T
26 J& 36 Fi fEiX L 4 H EH , Coniothyrium Corda
Muyocopron Speg. Fl Phyllosticta Pers. 3 ™) Ht) B #E KL
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Table 1 Strain number of endophytic fungi in root, branch, and
leaf of Taxus wallichiana var. mairei ( Lemée et H. Lév.) L. K. Fu et
N. Li

ENEEA 736
JIES Strain number in different organs'

Species LS S - 37,
Root Branch Leaf Total

Alternaria doliconidium — — 2 2
Aporospora terricola — 1
Arthrinium yunnanum — —

Aspergillus niger — —

._.._._|

Botryosphaeria dothidea — —
Clonostachys rosea
Colletotrichum aotearoa — —
Colletotrichum boninense — —
Colletotrichum siamense — —
Coniochaeta hoffmanni — —
Coniothyrium fuckelii — 1
Coniothyrium pyrinum — 1
Diaporthe discoidispora — —

Didymella glomerata — —

T T T S S

Fusarium oxysporum 2 —

Fusarium phaseoli — 1

S

Glomerella acutata — —
Gongronella lacrispora 1 —
Gongronella sp. — —

Gymnopilus luteofolius — —

L

1
1
1
1
1
2
1
1
1
3
2
1
1
3
1
2
1
2
2
Montagnula chromolaenicola — — 1
1

Mucor lusitanicus 1 —

—_
—_

Muyocopron atromaculans — 4 15
Neopestalotiopsis aotearoa — —
Paraconiothyrium archidendri — —
Paraconiothyrium fuscomaculans — 1
Phoma sp. — —
Phyllosticta capitalensis — —
Phyllosticta foliorum — 2
Phyllosticta philoprina — 1
Pseudodidymocytis lobariellae — 1

Rhizoctonia callae

N S NG T U S )

Talaromyces aduleatus

1
Talaromyces verruculosus 2 —

Trichoderma caribbaeum — 1

e T S TS R N R SO S SR V)

Trichoderma theobromicola 1 —

Hit Total 9 14 46

[eN)
=}

D —. K4rE5# Unisolated.

PR, o 23 A 9 A T TR AR SRR 21.7% I s T
b AR AR, BEITZ R S R I LL A N AR B
P (AT R, ARIMENAE LM T4
AR B R g o A A B B 22 5 P 2 AR LA
U BR F /7 41 G 82 B9 RE € 8 B, W Alternaria
Nees Fll Colletotrichum Corda J& P A& AL 5370 1E B J7 41
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50 A 76 ™ 7 40 52 B9 AR . Muyocopron
atromaculans ( Bills et Polishook) Hern.—Restr., J. D.
P. Bezerra et Crous I FRTE Fd 7 £1 542 B R FTE v 4
S 4 L1 Bk, KR 5 LD T AZ RO R DL
B, I Fusarium oxysporum Schltdl. F1 Talaromyces
verruculosus (Peyronel) Samson, N. Yilmaz, Frisvad et
Seifert M FRTER 7L ZAZ BT A 2 Bk, R 5 4L
AR R WL N A BT
22 NEEANEALEMHPEZERDEFY
RERIT

2 HPLC R 4387 , £ 19 P9 A= 7 b BLEH 1)
A 5 &1 G AZ I rha] [m] s A ) 21 5 A2 it B v ] 7 4 12
R IFT 10-DAB,, GEit4 2R (3% 2) R W] 7e A 21
SR 19 DN H AL A T m LT A
BRI AT 10-DAB /9 75 22 20K T3 IR (CR T
WA B S T ) ; Coniochaeta hoffmannii (J. F.
H. Beyma) Z. U. Khan, Gené et Guarro, Glomerella
acutata Guerber et J. C. Correll , Gymnopilus luteofolius
(Peck) Singer  Neopestalotiopsis aotearoa Maharachch. ,
K. D. Hyde et Crous, Paraconiothyrium archidendri
Verkley,
Juscomaculans ( Sacc.) Verkley et Gruyter, Phyllosticta

Goker et Stielow, Paraconiothyrium
Sfoliorum (Sacc.) Wikee et Crous ., Phyllosticta philoprina
( Berk. et M. A. Curtis) Wikee et

Pseudodidymocyriis lobariellae Flakus, Rodr. Flakus et

Crous .

Etayo il Trichoderma caribbaeum Samuels et Schroers
AbPRLH R 7 2L GAZ I R R SIS R R TR IR AL
HAR 9 DI B AL TR /e )y 2L LA b i SR A 1
FERMTMIRA, RS RS TXRAR 10
MNEEFEEA S P. lobariellae A PR R 7415
A2 SEAZ T 1 a0 R T i W B B R, T v 1
286.44% (HIZAL R LR 52 IURT 10-DAB 5 2 2400
ML B g B R, o B BRI T 89.21% Al 70.64% ;5 6.
luteofolius F1 C. hoffmannii Rb¥LZH g 7 L G AZNHp 48
R B W o T X R, 20 3 TR T 205.08% 11
135.59% 3% 2 1A 5 TA 10-DAB 5 1800
LR AN

YRR bR SE R B AT E BE, W N A HTE P
lobariellae AL FRAT FIXT FALH B RS 5 21 G AZ M R A2 B
bl = AR 55 AT 10-DAB (95 BEEFT T 3 K

HA A BRI 3, R 3 I BNELE P
lobariellae K05 B I Az R 52 T AT 10-
DAB 19 B SERCRT BRAL R R, 1T SR A2 B B i A8
X BEZH I 0 T 1

R2 AENEEALAEARALELMHPELEMRE~YH
&8

Table 2  Contents of taxol and intermediates in leaf of Taxus
wallichiana var. mairei (Lemée et H. Lév.) L. K. Fu et N. Li in
different endophytic fungus treatment groups')

g Lo
e %b%; ;/( mé+1 ;I Content
freatment a'}a:()l Bacc;ti?n ] 10-DAB
CK 0.059 1.029 12.364
Botryosphaeria dothidea 0.045 0.132 2.806
Colletotrichum boninense 0.054 0.077 1.546
Coniothyrium pyrinum 0.048 0.190 3.653
Coniochaeta hoffmannii 0.139 0.504 5.872
Diaporthe discoidispora 0.051 0.184 1.476
Fusarium oxysporum 0.042 0.161 1.761
Glomerella acutata 0.092 0.206 3.339
Gymnopilus luteofolius 0.180 0.021 1.783
Mucor lusitanicus 0.031 0.211 3.680
Muyocopron atromaculans 0.052 0.133 2.015
Neopestalotiopsis aotearoa 0.068 0.176 3.418
Paraconiothyrium archidendri 0.075 0.334 4.246
Paraconiothyrium fuscomaculans 0.064 0.469 4.858
Phyllosticta foliorum 0.081 0.387 6.372
Phyllosticta philoprina 0.099 0.703 9.859
Pseudodidymocyrtis lobariellae 0.228 0.111 3.630
Rhizoctonia callae 0.055 0.137 2.102
Trichoderma caribbaeum 0.120 0.199 4.762
Trichoderma theobromicola 0.023 0.133 1.956

1) e e {0 [ AR 0 £ £ A2 B e (] 7 490 1 P9 A T A B AR
& The table only lists the data of endophytic fungus treatment groups
simultaneously detected taxol and intermediates. CK; X HE 2 (R M5
WA H S T ) The control group (not spraying endophytic
fungal elicitor solution); 10 -DAB. 10- X Z Bt & k= 1T
10-deacetylbaccatin 1Il.

*3 WEETE Pseudodidymocyrtis lobariellae Flakus, Rodr. Flakus

et Etayo XJ#5 75 L E 450 fh S AZEE AN o 8 F= 1 & 2 A ( X=SD) !

Table 3  Effect of endophytic fungus Pseudodidymocyrtis lobariellae
Flakus, Rodr. Flakus et Etayo on contents of taxol and intermediates
in leaf of Taxus wallichiana var. mairei (Lemée et H. Lév.) L. K. Fu

et N. Li (X+SD)Y

AL -1 .
“m/(mg-g') Content
pop oy -
Treatment E [ =g B
Taxol Baccatin [l 10-DAB
CK 0.113+£0.049 1.225+0.751 17.076+6.651

Pseudodidymocyrtis lobariellae 0.361+0.082 0.232+0.072 7.785+1.111

D CK . R (R BHM N A B A S AW The control group (not
spraying endophytic fungal elicitor solution) ; 10-DAB 10— 2 B4t
K% 10-deacetylbaccatin 1.



55 4 1]

RICHE, 5. MITLLEAZ N AR FLE R N A R S AL I A ] 7 ) 5 B R 55

3 Ak

WA S AR T AR b OF Bz 004
THYRSAHLUD BB F AR R A b 7y
B A A A T T R B R T A R AR R R 2%
S0 U, Z2 G AR 1993 4F Stierle
L1280 M A 4T A2 ( Taxus brevifolia Nutt.) )] fz #
BRI LA RSB N A HE Taxomyces
andreanae Strobel, A. Stierle, D. Stierle et W. M.
Hess; 1245 NIk, AR EC L E B KEMLTEZN
L, T R RN A BT RE AR R AR
AW GE N F T LD 5 A2 R B B ) Diaporthe
discoidispora F. Huang, K. D. Hyde et Hong Y. Li F.
oxysporum | Trichoderma theobromicola Samuels et H. C.
Evans Fl Coniothyrium pyrinum (Sacc.) J. Sheld. 23 [
K Ta g e w2 S8, M Trichoderma
caribbaeum ZXHE I T A G TR S E S R, A
WFFEHE B, 1 EAZ N A FL AT LU AR P A N 5542
B ng AL R, U Chaetomium  globosum Kunze Fl
Paraconiothyrium brasiliense Verkley 1] fi£¢ #F Rk ¥ #&
( Corylus avellana Linn.) 4RI L2 B LR A
WA RERH A T L A2 D 43 B 3 P brasiliense
RIE RS P. archidendri, H 2512 1 Fh AL B1LE FE 5 41
LA R B AZ B i TN IR (R WE P AR
5T TR BN P. archidendri 7T A BAT 1
MBI R RE, £ DAZ N AR B L ] fiE i 52
R B AR b (B A 1) 7 e Ak, B =
B 2L G k2 v 4y B B W) Microsphaeropsis  onychiuri
( Punith.) Morgan — Jones, Mucor sp. #1 Alternaria
alternata (Fr.) Keissl. 1] LAFERIEAL FIIRLL 2 AR08
SarpE] e A R WA L RTT AS B ST AR
B R A alternata W [FJEFIZE A. doliconidium J. F.
Li, Camporesi et K. D. Hyde , {HJ& A&7 % @ F AL B Y
T 2L AZ I ARG B S AZ I, S 2% i b BE 410
T LL AL AR B, BUE SR S T
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