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Screening and Identification Twenty-five Strains of Taxane-producing
Endophytic Fungi from Taxus chinensis var. mairei

DAI Huang-yi‘?, LIU Ming-zhi*", DUAN Zhong-gang*, MA Xi-lan®, LU Zhen-cheng*

(1. School of Life Science, Huizhou University, Huizhou 516007, Guangdong, China; 2. College of Life Science, Southwest Forestry University, Kunming 650224, China)

Abstract: In order to isolate and screen the taxane-producing endophytic fungi, there were 491 strains of
endophytic fungi had been isolated and purified from young stems, barks and leaves of Taxus chinensis var. mairei.
Twenty-five strains of endophytic fungi could produce taxane, in which four strains produce taxol, baccatin III
and 10-deacetyl baccatin, eight strains produce taxol and baccatin III, one strain taxol and 10-deacetyl baccatin,
one strain produce baccatin III and 10-deacetyl baccatin, and six strains only produce taxol, and five strains only
produce baccatin III. Taxane-producing endophytic fungi derived from young stems, leaves and barks were
eleven strains, nine strains and six strains, respectively. The yields of taxol, baccatin III and 10-deacetyl baccatin
I1I were ranged from 0.64 to 9.87 pg L™, 0.48 to 3.42 ug L !, and 0.20 to 1.00 pg L, respectively. Therefore, the
taxane-producing endophytic fungi had wide distribution and more strains in T. chinensis var. mairei, and it could
be good materials for studying metabolic pathways of taxane diterpenoids, and also could provide more potential
fungal resources for taxane anticancer drugs.

Key words: Taxus chinensis var. mairei; Endophytic fungi; Taxol; Baccatin III; 10-Deacetyl baccatin III
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Stierle & ¥ RIS T P2 2B A A4 2P, X5
ECHE L IR DSBS , RN LB R A 7 5K
Wl EA A JAE, o GHRKE L BHE, af
HEAT KM Tl A A=, HAR P2 i A2 ml i 4 SRR
M, BABERER AT

AL G BEMN RSB & Sigeth, =
it 2 1R 38 A AT A4 A A 2R AR B IR (Geranyl
geranyl diphosphate, GGPP) & % #2 — & & H
(Taxadiene synthase, TS & A M, HLt
FEEAL SN AN HE AL [ N, TR 10-25 2Pk 2 R 5
III (10-Deacetyl baccatin III, 10-DAB), 10-DAB 7E
10-% 2.1 B S 111-10-0- Z B L # il (DBAT) 1 H
TEMREARSIP, ZEARsI 33 2Rk
RS IR (BAPT ) 2 L AR N It AL A2 31 R 52 1111 C-13
MEEN, f5 a0 3'-N-25 26 R B -2 -l S5 S A W 2 P
HFEEE(DNTNBT) M EE C-3"2 3 K A= K H kAL
i RSP, Ak, 10-DAB A E RS —Fh E 3
HIPUE 24 % 10 A2 I (% 14 fth 28) (Docetaxel/taxotere)
(A TR, HT R T 528, 1996 436
FDA fIL#E b1 o TR AATF FL R, RS 11T 10-
DAB t B A & HFus e, ik, W=k,
FEIIE ™ EAZRE I N AR LB BRI b, e 2
SEIIIAT 10-DAB A A - [ B A 25 S SR AZ B AL )
ERE, WHEAA HEEW N AT

HHT, XGRS N A FLBE 1 iRk R T
FRESEEMINAE TS, X AR S 1TRIF 10-DAB
{9 A A T (0 9 S T e A b AR A, AT g
TR, DA ES /74 5 A42(Taxus chinensis
var. mairei) 3RS EAZRE, PP E ARSI 10-
DAB [N AE BLE , AP 250t Fede L i

1 PRI vk
1.1 #k

Rl 4.5 A%(Taxus chinensis var. mairei)Zt 07
T 2014 4F 12 AR AT RE R ILIES K
AP R T AR A . AR R 24
PERI P AE BB, SRAEAS IR s RIAS [F) B 8 14 B 7 41
GRYIZE R RUDER R, R N B R A
SEHG % A R T4 25°06'36" ~25°06'44"
AL 113°09'31"~113°09'37", SG. SL. SK #1SJ 7
RN 4 AR S BIR, JAL IBL JC. JD Al

JE 73 5IF0R 5 AREERYIZE, YAL YB. YC. YD
AYE R 5 M RESYZE LR, MAL MB.
MC. MD 1 ME &7~ 5 AR sl AR EEY) . FiT
PARHI AN AE E B A RS g 5 2o

SRS B AR UE T B A A 2 R E B
4y 99.6%, K S 11T 10-2% 2.8 Bk S kR
FEIE B L R HAEMEAR RO ARAF, Wl
F£ 3574 98.0%.

1.2 NAERBFK BMA R IR

BERA R T LA B . 125 B 2 i
5% LEHIRM 30 s, i L JE H 0.1% R IE IR i
8 min, JEEE /KL 5 ¥k, F TG B JELRR TR MK 57
FTC BT T B IR 1 emP /N, 42500
05cm K/NEL, MRk 2 2 3 B, RN, I
B E T IO K, o Bl TN
100 mg L' it &S 2 M1 100 mg L AN HH =
(') PDA [~ 5755 1, T 28° CIEEA 1%
T HEBRAEN AR H T, AR R K
FeRhT PDA PR R LM R G H HE K.

Bi9E L W EENTIR EAEKZANAEARHE
W, KW 2T st ik, ¥ v T i 22 Hh i 3
P81 PDA [ k5775 BREFR, HEKHBEA
Wk, SRIEHFPE] PDA RHI R |, 4% 1.1 i
5SS, HERARFETARLEE . N TE%E
SE BT P2 GRAZ e 1 P9 A6 B 1 8 I Rk T KA 4

1.3 PR N AR EH R

WA N A B E R T PDA SRR 72 b
BRI IS bR . WS HR T34 250 mL YES
MRS IR 500 mL =AM, BT AW-211C K
REEREREEG ST, T 28C. 150 rmin ' Tk
7 7d. HPEIEETE 24k, BT -18CUKFH ¥
VR I B 2 AR B T IR R i B i A, INNIE
KSR OB B8, FEEC3 IR, &9F 3Rk
E BT ARMCT, 4 80°CIEZE RikYh 1S
WRAE I -

F B0 SRR R IR ZE R DA L BB . B
1A 10-DAB A A it s FE T 1 1) 1 ) 4 24
GFos, W2 ZEMTRERAR b, TEHARIENE T REEZ,
JEZEFIN A B0 © 1), =AM
PR GRS E2E. E-RSIIR 10-DAB A
AAEE REAEMIFES, HTIR &S ShrEE Rf
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AT RER 2545, BT 1.5 mL [ EP &, e
WA AR, B0, B TEWR, HEEEOME L
THERAE 2 Ik, A8 3 kI HIGW, ¥ HISWIsT
X PR A 1 mL. AR SR E T UV-2550 Y
R Hh-1] W43 Y66 EE TR T 200~300 nm ¥ Bl 4 R4 T
SEAMA, Kl 273 nm BB, BT g e
K BERE i o

14 FEEEYRNEERNERNS BRSNS E

25 8 2 JZ AT RN 5 AN WA 43 A R AR O A
RS 0.5 mL, 285 A 0.22 pm FITFLIE AR € .
ERmE, ER I 10-DAB FrUERERS H R — 2 WK
&5 A MILIEREL e . PR N AE B IE MR
i A1 5 R FH i e (43 (Hligh performance liquid
chromatograph, HPLC) 73T, R4S 1220 AR
WA, il ZORBAX Eclipse Plus C18 (4.6 mmx
250 mm, Spm). SRR B HEE © K
(65 : 35), i 1 mL min?, KK 227 nm,
J45°C, HEREREON 10 pl. VB FEE © KBREEVER
DA B RS, 10-DAB FISEAZEE, it i) a] A
Bl 7753 504 : 0 min, 35 : 65; 2~5 min, 55 : 45; 6~
23 min, 65 :35; 24~40 min, 100 : 0, i 40°C,
HAb M 5REEMA. ~NiE—Da B EREI0
F1 10-DAB, BB FEE @ /K =50 : 50 {E AP,
FoADS AR BB L. FE DRSSP IR, B2
R ZIIIA 10-DAB & & 77 EHIEARE 28 . ks
SR, R IR 10-DAB BC & 10 pg mL™
PIRER, SRR AR RE A 1. 2. 3. 4 M
6 pg mLt, 23 5IHEAT HPLC 2047, AR 45 B i 1]
AR AE VA P55 o8 I P e T AR R A5 [E] VA |l 2, AR 4 [
PAT7 FE VA R R A2 EE L 2R Z 1T 10-DAB
AR

J5 3 3 A AR SR maXis impact i 7 23 B 5
TEAX (7 [ Brucker /A7), 12 43 HE WS S A AW 5 T
77:0.3 Bar, 1R % : 180°C, F 4% /7: 4.0 Lmin ™,
W% k. 3500 V, BSFUE: ESI. MHA TARETELE
B H TR 2= A M AR A o0 58 o

2 SR
21 PRERAR I E KBRS B RIS S

1E PDA SFHUHFREEF A 100 mg L BilR gk
7 %1 100 mg L T B AN L5 24 Kb

PEFSE 2 RN B R 2B . BbAh, o vedt Rl
TG B KT PDA PR 3 ERE3R, R B H
WAEK, VAT S At B NN AR R, T
AR YT L, RN UERE, FRALEE 8 min
AR KAMEE B AR 4 A Hb RN AT 5
ANHb RS G AN, SE o s At T 491 BRI
A

FEIRGTIR ARG 2 JET, EFEa R 5%
ZEERRFER REAEARIZ 2650 (B Aom), HEER
%, EfEDLA WX L Py 2R R R TS O RN AR
B RS2 S E RS TIFRFE T RE EAH
i, METX 4y, HEE#E K RFES 10-DAB /) Rf {1
ST X BEEZEARE R (EAHE R 5
B R R, GWARE TR IR b, R AL
BEAE 227 nm A e KR Ah, A8 273 nm bt 1
ARG, Z5 504 139 RN A ERAE 273 nm A
AF S BN B 2 0 5542 B R WA 0 (P ARR) . KT EE
R 10-DAB K i, £ 273 nm #A R iE,
B EENT, R SRR SR 10-DAB 1)
RF [E AL [ 267 286 (B A RaR).

2.2 @ HPLC 43 3 =R A2 br R B bRt AT E i A0

B ENE

2 HPLC 741, 4 sh A N EE @ 7K =65 :© 35,
FEIR 40°CHY, SEAZBEN LR B B [H] (Retention time) Ay
12.971 min (& 1), 17 EL-RZ1IF1 10-DAB [ R B i
R (E A R), HARZ A%k 5 4 214
10-DAB IERFITE—E, A5IX5, T %e0
R EIE A= 10-DAB FH Pk, 54838 s 52 0 W
YR ENAR N RS ¢ /K =55 © 45, FEiR 35°CH, Bk
11 A1 10-DAB [ & B I 18] 43 511 24 7.77 min Al
5.66 min, H AERGFHb 5 24 5 04 4 T (B 2).

SRR, H 4 PREMRATPEREE,. BREIT
H110-DAB, 8 FREFRAE ™S M E R, 14k
BRRAE 2 A 10-DAB, 1 AMREFRAE ™ 2R 52111
H110-DAB, X fer= A2 BN 6 1R, U7+
SR HERE AN 5 BR(ER 1) RFIEATIR, AR
ARFEVER LA P2 EARZIR 10-DAB % 1
PREARAE) HPLC Al 25 5 (B 1, 2). ukar 45 Bk
EREE, E-EZIIM 10-DAB & &, 2 HlHELA
i, CRZIIR 10-DAB FbrEfiZk, 7525 il
LA FR(E] 3), ARHE BE G FE 5 Bl THE & B
IEAZEE, ERZ1M 10-DAB K~ 8(% 1).
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Fig. 1 HPLC analysis of taxol. A: Standard sample; B: SJ17 strain.
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Fig. 2 Baccatin Il and 10-DAB by HPLC. A: Standard baccatin 1I; B: Baccatin Il in JA13 strain; C: Standard 10-DAB; D: 10-DAB in MC15 strain.



%3 WS WRITLL GRS IR FI S 25 MRy S BE R N AE LA 275
SHOA sevedsopeor Wra ysisiaoimes,  Te 202476
) 7 =0.99 00 R*=10.9997 =
1000 7 =09974 700 200
e
E< 800 200 600
@ o 600 100 400
=2 400 300
£ 200 139 200
= 0 e 0 — T
I 2 3 4 5 6 7 I 2 3 4 5 6 7 1 2 3 4 5 6 7

#eHE Concentration (ug mL™)

[ 3 ZEAZmE(A), ELRAEIT (B)FI 10-DAB(C)HY a1 Y= it 28 i [ )5 77 7

Fig. 3 Regression curve and regression equation of taxol (A), baccatin 1l (B) and 10-DAB (C).

£ 1 WAEHENESE Bug L)
Table 1 Taxane yield (ug L) of endophytic fungi

Pk Strain B Taxol  EREI Baccatin 11 10-DAB Btk Strain B Taxol  EE=I Baccatin 111 10-DAB
JAS 2.00 3.42 1.00 SJ22 9.87 2.50 0.36
JA10 0.84 SK3 0.98 2.01
JA13 3.45 112 SL11 8.79 1.16
JC21 0.64 MA4 0.83 1.04
JC24 0.61 MA17 9.06
JD3 5.20 3.23 0.57 MC15 3.26 0.50
JE2 1.61 MC19 1.78 1.25
JES 0.72 0.20 ME11 4.13 1.79
JE6 4.12 YA2 2.37
JE19 2.54 0.97 0.23 YAll 1.85
JE27 5.53 YD4 2.20 0.48
SJ1 0.87 YD14 3.20 1.83
SJ17 3.64

23 AEEBETPELE, BE-EZIIA 10-DAB H4E

2 HPLC 40 ¥7, ik 25 Bikk7E 5 3 MrFEA
) R B B (8] 35047 2 70, mT LD HI W o = A
ot (1) P AE LB o AR 908 ik i a0 RS X 25 A
W R BRI IEAT T 3 MRS
Yo i, EAZEEARFEN B FAFIEIE N [M + Na]'=
876.3218 (KK E.7r), H4r¥ 3 Ci7H5:NO14s 73T
& 853.92, 1E i HEELHE RS AS B B TR AR
N[M + Na]*=876.3202, ## #1% 0.0016, RI{E
INBUS RS 3 AL BEE 4 M ECE ARk, X TE L
HORT I %) 19 R AT RE S SRS I B P AR LB, HORE
RIS Na'&di e, SASEERE S0 TR0
1f 876.3179~876.3221 2 [&] (Kl v £ 7), KAl
WriX 19 Bk B R N P SR I D P AR BB o X TR
PRBOR A E R S 1M 10-DAB K% 5E, %
KRS E T, RSB~ =11F 10-DAB
()5 AR AIE 0 55 o v A 2 R 1 B AR AT U P AH
X R A NURUE 28 3 AL BEE 4 B
WA, S REI, K 1PFITRER 18 R E RS
[T 6 Pk~ 10-DAB HI A4 H 5 & A B~ =110
o}, 10-DAB (K 4~6).

3 MR 4t

BT, %= RAZEE N A2 BB 1) IR e A 7 32 22
TR T X 0] PR AT, ] Dhd i RS Tl
A=, BN GERERE . MRS
7= 10-DAB WA FLE ik, FEEET AR
8¢ 10-DAB NP 2 5 A2 B 8 2 PE R AZ 34T 1
A RAIEAR L, BARE R ETTTE 10-DAB B A
VER—FPum 250038 71, (HIX 52 RS M AT SR
Bt 5 RS A BT T (4D AR 6

AT, ML GARIRILEE 2 25
FEERAZ e N AE LB X AR DLRT BIE T AR 2D L
AR 2 A N A TR 1 43 B8 T VIR AT Ay
B, MR TAENAERE, &5 TRh%E M5
ANRFE RUCRER LGS 3ANERALFE &, it 4y s afifh,
PAF T 491 NN TR, PRUE T N A LR I 2 REE S
= DAHT AR F0AR DA A = S5 A2 BE I 9 AR LA
H 1), ARFFEBRIHIE = SRR N A L A, BT
AR AW G AR AR 2R 2 11T 10-DAB,
KT I .

MR FRE, PR GAZ Y o B
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Fig. 4 Taxol in extract of SJ17 strain detected by high resolution mass spectrum. Upper: SJ17 strain; Lower: Database of mass spectrum.
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Fig. 5 Baccatin Il in extract of JA13 strain detected by high resolution mass spectrum. Upper: JA3 strain; Lower: Database of mass spectrum.
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Fig. 6 10-DAB in extract of JA5 strain detected by high resolution mass spectrum. Upper: JAS5 strain; Lower: Database of mass spectrum.
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