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Abstract: Objective To obtained the gene AcPKS1 of Antrodia camphorata, analyze using bioinformatics, and detect the condition
of expressing in the different medium. Methods Polyketide synthases gene was obtained from the genome of 4. camphorata through
analyzing the genome, and the full length of the gene was obtained through designed the special primers including initiation codon and
termination codon and the template using cDNA of A. camphorata, which named the gene AcPKSI, and using the bioinformatics
analysis and expression profiles analysis in the different medium. Results The full length of AcPKS1 gene was 6 348 bp, including six
introns and seven exons, and the expression region encoded 2 115 amino acids; the bioinformatics analysis showed that AcPKS1 was a
kind of nonreduced PKS of type lin fungi, the domains was SAT-KS-PT-ACP-ACP-TE, and the enzyme catalyzed a new kind of
cyclization in the process of polyketides biosynthesis; The expression profiles revealed that glucose was necessary during the
expression of AcPKS protein, and the expression quantity of the AcPKSI1 protein basically proportion to the content of glucose.
Conclusion The result of this text has applied foundation to identify the polyketide synthase gene and take full advantage genomic
resources of A. camphorata.
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DR T T AL A T R AR 250 ) R
Z—, AMENPUER . a2, B [ A 24
oo S A PR SR, RIET AR E
SRR AL A A B H [ B 25 U8 AR AR YT
(lovastatin) P, FiEHZHIHMEE R (doxorubicin) P
PUarE B 4E R % (avermectin) Pl i)
TR (rapamycin) P25, W AR BRI A E
B B XM E R Caflatoxin) P R D H &
(fumonisin) *4%. REHIAHEE (polyketide synthases,
PKS) @ FEERAEYEY G B SN, Had
FERLITHEHIR &% (fatty acid synthase, FAS) {1k
JIRMTR & R PKS £y 59 1AL, 1AL T AU,
1990 4, Beck 25!t % 5E MR AL DNA %
TR SR ) o B 2T 3RS 158 — SR LR 13 PKS 2 K]
6MSAS. FI# PKS F#JE T 18 PKS, H MK EE
SERIE RS BfA G EE (ketosynthase, KS). P
M (acyltransferase, AT). 7Kl (dehydratase,
DH). RN (methyltransferase, MeT). /i
BePptit iR (enoylreductase, ER)D. BEFE#AS
(acyl carier protein, ACP) X 1L (cyclase, CYC)
LU RO 170 PRS ARR LA T FO 45 H s
A Y AARE AL 533 S5 R e s SR U1,
M PKS EEF A E R RESAL A, EE R
RIS &l & KS AT ACP 3 MRJEAR (Y PKS 45
sk, s> 5 B-RRICIEARSCH KR DH. ER'Y,
Li Z PR 45 /938, (product template domain,
PT) XTEE I8 PKS #4750, 4558585 4,
T FETE A 1 MR, A BORBREA]
BRI &) -

BEE A PR B PR R, AR B 58
TR R RF AR, WAL K
W RETRAE IR AR = P& Bi&s, o PKS
AR AZ BE AR 2 Ik & BB (nonribosomal peptide
synthaetase, NRPS) #fa$EtILF g, HE,
Forp 2 BB A 9200 = R B AR RDIRES R UTBR T, BT
AR SRV AAR =4 v A ol e Bk 235 kP, |
FLORAARE =D )& B T 2 RS . BRI
] A DR ZH 72 9 HY I 8 58 7 AR BT S PR AL S P B A
PR AR N 24 BT ARG, AT B TR R
FpE, AR ABOR kR, s “—®
Z7=W)” HH& (one strain, many compounds) Kr{
R FREL Ly, RETS T LB B DR A ) Rk
PAFASH R AR . Yuan 2515 2YFI ] PDB #5537

FEEEFEHAK W AE B Myxotrichum sp. SRIHTIR R R
FHE B 2= AR B s R OOK S 7R 53R 15 T 3
MR EY) (myxotritones A-C) F1 1 ANHTHIRIA
=¥ (7,8-dihydro-7R,8S-dihydroxy-3,7-dimethyl-2-
benzopyran-6-one) . A Z LK AW P TAES T
2014 4E5E R, I LI DR B0 R 23 H TR 1
PKS R ASEES Ay 1A 2 R PKS R 1k
GV RRECR, w5 A R 5 1)
ST, B ER B R PKS A
(AcPKS1) &K, KRHAEME RS0 i kst
AcPKS1 BT HT: FR R 2 L E & h
AN B IR AN I i B 3R 3t BB R e, e
AcPKS1 BFEAFREFREEN I RS E, LU
T —# AcPKS1 JEH [ 7 YR#IA. AcPKS1 &
FLE AL B4 (I 2 BE e iF T Al

1 ¥R

A FE 2B O AR T SR BOR B4
P2 PSR RS, & Aol Rl b 2k
T2 NEAEZE Antrodia camphorate M. Zang & C.
H. Su, BEFh%i5 N LKYACOL. 7E 25 ‘ClEEH I
F 22 2E R BRI 97 38 (35 BD AR
BT R R
2 FHE
2.1 AcPKS1 EFEKHTE

IEET 25 CAAMFFRIFR 30 d MR 2 221k,
FATEY) RNA $HGAFISE REAZa IR ARD $2it
FE2 B RNA, f#FH NanoDrop™ 2000 46t T
(Z&[E Thermo Fisher AF]) il RNA AU BE AT &,
HH4 RNA 5750 cDNA, {7175 T—80 CUkft.

16 LI R - 46 2 5 TR 20 $0 00 o it 4 R 3R
5 RIS ED) A A S5 R AcPKST
144 cDNA J751, FIHAELFER GENE Fisher 7
B S HERIEZI T (AcPKSF0) ML %101
(AcPKSRO) HI—XHeR514 (K 1, #17 cDNA
Tif%, L AcPKSFO F1 AcPKSRO A 5I#, FIHH mif
HE AN (HiFi-DNA polymerase) #£4T PCR 31,
% PCR P4 3EAT B IR W Bt e e A I, K5 H f
Rl 5 3Rz, e BH PR e B R AT I
2.2 AcPKS1 EFREEEMNENEEESHT
FIFH NCBI _I7ELEF2E Y ORF Finder 34T i) 52
HE CORF) Till, BLAST 27 #E47 7 41 [ U 1 L 42,
ProtParam AT & (Il FRAL R [SEHL AT (pD. #H
Xt JRE] 787, F SignalP 4.1 server Fiil{E =
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KB TG, H Target P F50I 3 3V 20 Jfd 5 £i7, A} NCBI
) Conversed Domain Database #{#f & 8 &
AcPKS1 E FEE ISk, 75 Li U TR0 ) 5%
fithi b, FIBF LS 24 2 AcPKS £ [ 7 41 R PR
B p A B PKS & A )78 —ike, H MEGA

6.0 BT AR T I FRIES T R RAKE
S8, HEAT Clustal W P H N 5, R
neighbor-joining 27 # &AL, 1000 XEE,
HASHOEHBRIME. EVEEFTHEL TR
FH MW 2,

x1 mERNTEFASIYFS

Table 1 Primers sequences in PCR

ElE7EXiN Fr 3l

H i)

AcTPSI1FO

5’-TACATTTGACTTCAATGTGCT-3’

kT cDNA 4K

AcTPS1R0O 5’-ATGAGAAGTCAAGAAGACACT-3’ OB
TacTPSF 5’-AGATGTCGTAGCATATGT-3’ RT-PCR #ill
TacTPSR 5’-CGTACGATAGATACGTTC-3’
AcactinF 5’-ATGAGCAGGAGATGCGCA-3’ Xof B
AcactinR 5’-TCGAGCACCACATGTTCT-3’
*2 EMESFELTARAMLI
Table 2 Software online of bioinformatics and its websites
ek TR [N
NCBI http://www.ncbi.nlm.nih.gov/
BLAST http://blast.ncbi.nlm.nih.gov/
ProParam http://web.expasy.org/protparam/

SignalP 4.1 server

Target P

http://www.cbs.dtu.dk/services/SignalP/
http://www.cbs.dtu.dk/services/TargetP-1.1/output.php

CDD https://www.ncbi.nlm.nih.gov/Structure/cdd/

2.3 AcPKS1 EEEAEEFE EMTRIESH

T H 42 BRI SR B, B R AN RIE 5
BRI A2 A K A L RO LRI Sh
FONEERD, EHOE A A 2 2 A Pud AR K R R
FAE N AcPKST ZEFRIEME S (K 3). ILRAHE
B R AL ML BO i R R, R A A 2 TR AR E A
FREFt b, BT 25 ClHERFM PR 404 )5,
EERRRE IR FE ERIRI 0.5 g 2B RS EE 1 424K,
A 3 RHUEE, HHHEEUE RNA . #8442 5 RNA
SISO R B (Transgen A #]) WS ES
—%%5% cDNA, JFT-20 CUKFMRERH. R,
IRR 519 (3R 1) Al AcPKST ZEFI7EA R K 77
B RARRIA GO, AT BT B e F Dk e U
J& s FIAEG T84 GENE-SNAPS 43 Hr A4y
WIERE, FEHEAT AN & m R IA T
3 ER55%
3.1 AcPKS1 EE£ KIS

DAARAE 2 B T 22K 1) RNA OE6 351 cDNA

R, BL AcPKSFO Al AcCPKSRO A514, FIH =
REF SN (HiFi-DNA polymerase) 317 PCR 3§~
W 73R — 2K E 429 6 000 bp B, &
W, FERE. IF3EAS 6 348 bp [5¢% ORF 741,
Tk e A R IR ZH N b R 3 1% 36 R A A
1 2 L PR 20 b Ay B2 T BLAST EEX 0 b7 B izt
R 5 B i B W Tuber
( XM _002837084 ) . & {t Grifola frondosa
(AB828671) [f] PKS & K {1 AH B 7 1) 43 7 L 73% i1
T4%M— B, BRIAPHEN O AR Z ) PKS %
[Al, v AcPKS1. il X AcPKS1 (1) DNA 7
HIAT cDNA J¥51, BRZEEFEA 6 M ST (LU
UL N 631-684. 1355-1421. 1749-1799,
1984-2036+ 3279-3333. 3544-3593) il 7 AMHhE T,
gt 2 115 NEIERR -
3.2 AcPKS1 EREMEEHFSIS T

FHAE LR 8K Protparam Tl AcPKS & )i /7 4
FIERAL YR, AHX i &R 228 150, &1 (pD)

melanosporum
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w3 AREFERS 21 BB BB (XP_003235798.1)
Table 3 Formula of different medium HLERTE T 1R(XP_001241406.2)
TS LB 1 (XP_003842432.1) I
(57 FEffis IR A — RE(XP_001911528.1)
3 ! ) -1 i B (AAAR1586.1)
Mal  ZEZFHE6 gL RARHRIYI gL W ZHEL 1R (XP_007806517.1)
Man ZHHE6 gL, BB gL, HEM4 gL Efﬁjﬁwﬁ%”“ ] .
. _ 0w _ ‘ IR AR IR A (XP_01332984451)
Lac #HWi6 gL, BERHEEW 3 gL, AbEdegL”! | U L EE(XP_006668876.1)
5 ! = RO -1 ! A7 5 4<(ABG991136.3)
Gl =HFWegl’, BMERRMIgL", WEMgL iSRRI (XP_003841919.1) I
Fru H#¥i6gL !, BEHERM 3gL !, FhidgL! L[ﬁﬁ;}gﬂj}i&%f@ﬁpfoomsnso.1)
ey . - _ ESK B H(XP_008022614.1)
MFB Z%FH 1.8 g, Hi4iHi6g, FWERK 4oL | IS TE(XP 657754.1)
MFY1 %260 1.8 ¢, Hi%ikE6g MEAMK 4L — LI EE(XP_001217072.1)

MFY2 % 24 1.8 g, % 6 g, FERHERY 4 gL

MFT #2454 1.8 g, H&ifE6g, HMZH 4L

MFL %4 1.8 ¢, Hi%ihE6g MEAMK 4L

MFS #%fhl 1.8 ¢, Hi&ificeg LOEAMK4gL”

MEB ##RH 13 gL

PDA LRERK SgL", A 20gL"

WB  HFRM 15 L, FHM 1275 L

YMB FERHEEW 3 oL, H2ERM 3 gL, #iE10gL!
SA  Hi&BE20 gL

TMG i 10 gL, FERES gL, Hapi10gL”!

79581, it CioosoH1sss5N280303804S 775 AFRE
RN 4271, AATREEA; IRITR ALK 89.47,
P35 KMEAE N—0.045 . SignalP 4.1 server 7344k

BN, MEAAMAEE T, NAEER. RH
Target P 7ELEAK A N AR AR e i, 25 SRR IHH
T TR F . B CDD Fijil H 45 f 3k,

R T RZEASH SAT-KS-PT-ACP-ACP-TE %%
ghkgig, Hoh PT ARl J5 AL SR & i B A 1) 45
#ik. FIF MEGA 6.0 [ Clustal W FJFE 7 X
AcPKS1 FIFAt 26 S5 F I PKS & H 74 HEAT ELXT
Ji, FIH neighbor-joining BiEEM (K 1), 25

7R AcPKS1 M MG FEfLEE Gloeophyllum trabeum
( XP_007866703.1 ) . A A] %% $& 1 3% J&F 9
Moniliophthora roreri (XP_007850276.1). 7% % fL
Heterobasidion irregulare (XP_009546869.1). 4
M Punctularia strigosozonata (XP_007386370.1)
ML S>3, % SCUREAR R, a5
SAT-KS-PT-ACP-ACP-TE; A& 5 HKFETT
W EH B S . 3 T AR SN T
WEHEK M RIS, HAH T C-Co 8 C-Cyy
PN EM: B UHSE AR, (HHE
i Cp-C BRI &N 3 T 4Lilid PKS 4 A LA
i, R ARG & I Co-Cqr M= A X5 #

FE O HEE(XP_016215179.1) v
: TK/NBE B (AAR90273.1)
4 5L 1 (XP_663604.1)
JELAE ST JE T 1 (XP_018140635.1)
{ I =L BFEH(ACMA2403.1)
I TR B (XP_009258257.1)
FA%EL 9% B (XP_007589869.1)
HHFITLEH (XP_007866703.1)
— AR RS2 7R S 7 R (XP_007850276.1)
R4 Z LI (XP_009546869.1) VI
ez
4 H T (XP_007386370.1)
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—

1 AcPKS1 ZERSHMER PKS ERRFH LK
Fig. 1 Phylogenetic analysis of AcPKS1 in A. camphorata

with other related fungal protein

W 5 IV HREZACEYIFIRE R 757 & K HE 1)
B, 5 1AM I AR XAETHIED Ce-Cyy 8k
Cy-C 3 LA RS & 38 55 V A2 S B PKS &k
VURR A, PR Co-Cr FMUTE Bte 75 & M R WL A
%[14’17]0
33 ARBREIFERMIST AcPKS1 EFEFTIXH
Al

MR UR A 2 B 9, AP A8 2 1R 22 AR TE AN TR
3% 73k EAE K 2 R kP KA
R ETE 17 FOARFE 3555 b, o 1~5 515 9%
IR, 6~11 SHRMARZIR, 25 C
fEIREE R ARG R 40 d J5, BEHU RNA [REEFK
cDNA, JEHHER 51 DA H Rk . 45 B oK,
TE 5 FPAS [EI B RS I 15 77 5% b AcPKS1 5 [A]#)
AIRIL, HARIEEZEFHRA, DL Mal HfiliR 774k
NHEAE, HERRE. SRR & A AR 03 9 AcPKSI
SRR Ik, FLBERT AcPKST R 9 RIEA —E
PRI F 5 JH v 26 00 i 0% S5 35 Hh B s B R (1 3R
ik (B 2-A). 1E 6 AT ISR I 55722 |,
ZEE A E AT RIE , (HE R (A BRE — e 2 )
T AcPKSI BEHPRIE, Rk BRE AR,
BER Y R IR0 A0+ S8R R4 e A R 9 1%
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FREMEL, Hh MFB (8RR il % (&
2-B)o K AN IR B4 7 ol 855 5% 56 0 e 52 56 48 O Sl
(K 2-C), fEERFEMIZER L, A SR,
AcPKS1 K EIEAK T fm, HIELRIKKT 555
Fh A RS BRI IE R DG, W PDA IRIA
BN YMB. TMG RIEE 1) 2 £ TEICH &R
MEB HUZFE R NARERIE; 1 SA HIFRIEKTAXE
TG, AT BE 2 oA AE IR IR 2 . 28 R
R, AT 5 HE W 6 2 R AcPKS1 3 [R] 2 3 (1 04
M.
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Fig. 2 Expression levels of gene AcPKS1 in different
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4 Ve

2R Z LR (Polyporaceae) ¥ fL A J&
Antrodia B, NIREGEHIXFTRENEREY
BB, i a R E B
AR =), WA 21 SRR 1 R &
W2z 5 YLK A (antrocamphin A) P52, HdE 442
DRI ZHM P e SR, A4 2 R AEAE N RS2 PKS LA
JFHIA 14 52, Rif AR WA E AcPKS1 JEH 5
J— BB G G HIARGE . AHIE L B B 4 B IR
S B S IR AR 2 ) PKS JEA L #f i 2 R 1k

HWIAIRI R DL PKS SERIZE M A2k F RIS &
IE PN

AR R 2 B R R oy 15 51 4 46 e
[ PKS J:[R, #ff i B R Th At — M@l AR s B s
BRI » Kroken 25658 JEU A= A5 7K o 1
FER I 1A PKS BT R b, HAE B A R 1
PKS 73 Bk i 8 PKS FEEIR R PKS, HoK ARl
JE A PKS FR S5 MIRAL S50 i 4 41, FK
5y PKS R Gt &Mz kst Li ZURYE >~
AR 450938 (PT) W F AR 52 PKS fRHEH IR
7 Rk s A, SR T R H IR EEA
Ao ARSEEGH AcPKS1 B AR (17415 HAh Th RE AR K0
[t PKS BN—%, LMK Kroken 2553t
FIARIRJE R PKS 1 1. I1. I ZLAAML, HAHARE
JR 7 PKS JHA ) SAT. PT S5k93ek, wlHEIIERE A
PKS 3K s 1% 32 L5 MRS Bk 5 HIEAEA T,
ATREHT AT 3, BAETE & BT R RS
] BE o

9 T BE AcPKS1 KI5 SR I8 %KM, &
ST AT T AR AN [ R AR AR B Rk 4y
M, BRSSPI, (HASK IR K
EXHREEIAT TR UEERE, AFEBEFE
FEAU A48 2 B 22 R I AR O TS A R S R
DAZZ 2 AN S IR, AR R E R BIR R,
A AR A KR P, HORRE RS 97 07 3R
St AR Z A A B m P, AR spih st B
WEB AcPKS1 JE[RIFE A A3 78 2k R IA B A7
REER, HEHELLRENDESRMN. FH—
BREEARRE AT, HERREEEFEE,
HIEP YA T GEAE, Yuan ZEFRIH “ AR 2
FEW SRS M A N A2 BT Myxotrichum sp. 13
B 4 P (RS R B AL A 90; Hemphill 4502
FIH “—H 2R I NA B = L% E
Fusarium tricinctum F133] 5 Fiib&9), 2 ¥tk
&W) fusarilelin K 1 fusarilelin L %2 2 fh L &nik &
%) fusarilelin A F fusarilelin B, ¥4 &4
fusarilelin J FEIGIN 7 80 ff. “— W Z R K&
AR TR AE B 7 7] — 36 DR 7R A [R) 3R 55 K A A4 1 2%
PF, HEREBRAR, EW T ARS8 0] 5
PEPH, AR SZIG 56T AcPKST ik PR 7E A [ 1k 15 4 %
WRMEREEMXR, PHEAHESEYS AcPKSI
BN RIEERZIEMR, X85 Rl f8 2 b T8
B R ZEE BT IESY, B & AT



22

Chinese Traditional and Herbal Drugs

F49% F208 2018510 A * 4875 -

5%k DAL B 38 530 1 S5 A FH e 1 45 6 1 v i 2k
RIRRIE R, FTET PR IETRIE; [
15 23X — 250 Bh TR Z R B R & ) 5+

T SU R e

BEWE R =

2R A

W0 S R 2 12k 2R3 A AR R DR R 4% R 1k 4y M B E A
SEH

(1]

(2]

(3]

[5]

[11]

[12]

[13]

Hertweck C. The biosynthetic logic of polyketide
diversity [J]. Angew Chem (Int Ed Engl), 2009, 48(26):
4688-4716.

Huffman J, Gerber R, Du L C. Recent advancements in
the biosynthetic mechanisms
mycotoxins [J]. Biopolymers, 2010, 93(9): 764-776.

Yang T, Yao H, He G, er al. Effects of lovastatin on
MDA-MB-231 breast An antibody
microarray analysis [J]. J Cancer, 2016, 7(2): 192-199.
Yuan S, Hua J, Zhou Y, et al. Doxorubicin loaded

chitosan-WgO49 hybrid nanoparticles for combined

for polyketide-derived

cancer cells:

photothermal-chemotherapy [J]. Macromol Biosci, 2017,
doi: 10.1002/mabi.201700033.

Cully D F, Vassilatis D K, Liu K K, et al. Cloning of an
avermectin-sensitive glutamate-gated chloride channel
from Caenorhabditis 1994,
371(6499): 707-711.

Sarbassov D D, Ali S M, Sengupta S, et al. Prolonged

elegans [J]. Nature,

rapamycin treatment inhibits mTORC2 assembly and
Akt/PKB [J]. Mol Cell, 2006, 22(2): 159-168.

Ross R K, Yuan J M, Yu M C, et al. Urinary aflatoxin
biomarkers and risk of hepatocellular carcinoma [J].
Lancet, 1992, 339(8799): 943-946.

Munkvold G P, Desjardins A E. Fumonisins in maize:
Can we reduce their occurrence [J]. 2007, 81(6):
556-565.

Seshime Y, Juvvadi P R, Fujii I, et al. Discovery of a
novel superfamily of type III polyketide synthases in
Aspergillus oryzae [J]. Bioch Biophy Res Commun, 2005,
331(1): 253-260.

Shen B. Polyketide biosynthesis beyond the type I, II and
III polyketide synthase paradigms [J]. Curr Opin Chem
Biol, 2003, 7(2): 285-295.

Cox R J. Polyketides, proteins and genes in fungi:
Programmed nano-machines begin to reveal their secrets
[J]. Organic Biom Chem, 2007, 38(40): 2010-2026.

Beck J, Ripka S, Siegner A, et al. The multifunctional
6-methylsalicylic acid synthase gene of Penicillium patulum.
Its gene structure relative to that of other polyketide
synthases [J]. Eur J Bioch, 1990, 192(2): 487-498.

YoM, BLRREE. HE RIS MRt e (1]

[14]

[13]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

(23]

[24]

(23]

[26]

TS5 AEME AT, 2008, 27(2): 1-5.

Kroken S, Glass N L, Taylor J W, et al. Phylogenomic
analysis of type I polyketide synthase genes in pathogenic
and saprobic ascomycetes [J]. Proc Natl Acad Sci USA,
2003, 100(26): 15670-15675.

Yuan C, Wang H Y, Wu C S, ef al. Austdiol, fulvic acid
and citromycetin derivatives from an endolichenic
fungus, Myxotrichum sp [J]. Phytochem Lett, 2013, 6(4):
662-666.

Sattely E S, Fischbach M A, Walsh C T. Total
biosynthesis:  Reconstitution of polyketide and
nonribosomal peptide pathways [J]. Nat Prod Rep, 2008,
25(4): 757-793.

Li Y R, Xu W, Tang Y. Classification, prediction, and
verification of the regioselectivity of fungal polyketide
synthase product template domains [J]. J Biol Chem,
2010, 285(30): 22764-22773.

Galagan J E, Calvo S E, Cuomo C, et al. Sequencing of
Aspergillus  nidulans and comparative analysis with A.
fumigatus and A. oryzae [J]. Nature, 2005, 438(7071):
1105-1115.

Machida M, Asai K, Sano M, et al. Genome sequencing
and analysis of Aspergillus oryzae [J]. Nature, 2005,
438(7071): 1157-1161.

Nierman W C, Pain A, Anderson M J, et al. Genomic
sequence of the pathogenic and allergenic filamentous
fungus Aspergillus  fumigatus [J]. Nature, 2005,
438(7071): 1151-1156.

Yoder O C, Turgeon B G Fungal genomics and
pathogenicity [J]. Curr Opin Plant Biol, 2001, 4(4):
315-321.

Brakhage A A, Schuemann J, Bergmann S, et al.
Activation of fungal silent gene clusters: A new avenue
to drug discovery [J]. Prog Drug Res, 2008, 66(66):
10-12.

Corre C, Challis G L. New natural product biosynthetic
chemistry discovered by genome mining [J]. Nat Prod
Rep, 2009, 26(8): 977-986.

Yuan C, Guo Y H, Wang H Y, et al. Allelopathic
polyketides from an endolichenic fungus Myxotrichum
sp. by using OSMAC strategy [J]. Sci Rep, 2016, 6:
19350.

Lu M Y, Fan W L, Wang W F, ef al. Genomic and
transcriptomic analyses of the medicinal fungus Antrodia
cinnamomea for its metabolite biosynthesis and sexual
development [J]. Proc Natl Acad Sci USA, 2014, 111(44):
E4743-E4752.

B BE, R, BRo81, S AR R AR T



* 4876 -

22

Chinese Traditional and Herbal Drugs

F49% F208 2018510 A

[27]

(28]

[29]

LRI [J]. PEERMOILERLE, 2016, 45(4): 7-12.
Wu S H, YuZH, Dai Y C, et al. Taiwanofingus, a polypore
new genus [J]. Fungal Sci, 2004, 19(3/4): 109-116.

Hsieh Y H, Chu F H, Wang Y S, et al. Antrocamphin
A, an anti-inflammatory principal from the fruiting
body of Taiwanofungus
mechanisms [J]. J Agric Food Chem, 2010, 58(5):
3153-3158.

Lee C L, Huang C H, Wang H C, et al. First total

of antrocamphin A and its

camphoratus, and its

synthesis analogs as

anti-inflammatory and anti-platelet aggregation agents

(30]

[31]

[J]. Organ Biom Chem, 2011, 9(1): 70-73.

WK, R, TEHERI. A AR ARG IR I IE B AR
H A0 OG BB e (7). B B, 2017, 2503):
176-177.

JAOBE, EKE, XS, 5. ARSI T SO0 R
ZIEMHEA R [0 TR A, 2017, 47(2):
18-23.

Hemphill C F, Sureechatchaiyan P, Kassack M U, et al.
OSMAC approach leads to new fusarielin metabolites
from Fusarium tricinctum [J]. J Antibiot, 2017, 70(6):
726-732.



