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The application of endophyte in drug research

ZHENG Jiang-song, LI Ji-yang’
(Department of Biosynthesis Medicinal Chemistry ,School of Pharmacy . Fudan University . Shanghai.201203)

[Abstract] Endophytes reside in the interior tissues of living plants, having no pathogenic effects on
the hosts. They are found almost in every plant species and produce various novel natural metabolites
that exhibit a variety of biological activities. This article mainly reviews the research progress on
bioactive natural products from endophytes and their different functional roles. It also describes
microbial transformation as potential method to obtain novel bioactive compounds from microbes. The
prospect and problems of isolating natural products from endophytes are also discussed.
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Tab 1 Metabolites isolated from tree endophytes against microbes
Types of antimicrobial .
YIRS O iRl Host plant Endophyte Test microbes Ref.
compounds
Exocecaria agallocha Phomopsis sp. Candida albicans and Fusarium oxysporum [22]
Alfisbeifle compommdl Trichophyton  rubrum, Candida albicans,
Quercus variabilis Cladosporium sp. Asperillus niger, Epidermophyton floccosum, [23]
Microsporum canis
Garcinia dulcis Phomopsis sp. Myconacterium tuberculosis [24]
Alkaloids Ginkgo biloba Chaetomium globosum Mucor miehei [25]
Cutunaregam tomentosa Curvularia geniculata Candida albiicans [26]
Gentinana nubigena Bacillus amyloliquefaciens Staphylococcus aureus, Escherichia coil [27]
Flavonoids
Picea glauca Unidentified Choristoneura fumiferana,Saccharomyces [28]
Acrostichum aureurm Penicillium sp. Staphylococcus aureus,Candida albicans [29]
Paris polyphylla var. Paris polyphylla var. Curvularia lunata (Walk) Boed, [30]
Peptides chinensis chinensis PCE45 Pyricularia oryzae Cav, Escherichil coil
Unidentified Paenibacillus polymyxa Xarjnthnorn‘nas can?pestris pv. phaseoli M-5, [31]
HKA-15 Rhizoctonia bataticola
Cerbera manghas Penicillium sp. Staphylococcus aureus [32]
Saurauia scaberrinae Phoma species Staphylococcus aureus [33]
Phenols
. . L Fusari ~ul ,Gibberellazeae
Unidentified Pestalotiopsis asusta usdrlum- o mor_um 1oberetiazeac [34]
and Verticiliumailboatrum
< . . Phythophtora capsici, Phythophtora parasitica,
Callicarpa acuminate Edenia gomezpompae L . . [35]
Fusarium oxysporum and Alternaria solani
Quinones
. Staphyl s sn, Staphyloc s
Urospermum picroides Ampelomyces sp. é.ip Y C.)ijccus aljrCLlSn e OC(?CCHS [36]
epidermidis and Enterococcus faecalis
Melia azedarach Sphaceloma sp. LN-15 Colletotrichumg loeosporioides, Alternaria solani ~ [37]
Steroids Bacillus megaterium, Microbot iola 5
Pyrethrum cinerariifolium Trichoderma sp. MFF-1 act Uf m?g'l. er‘lum HEOIDIORyTE WitolEean [38]
Septoria tritici, Chlorella fusca
Maytenus hookeri Botryospareia sp Candida albicans,Saccharomyces cervisiae [39]
Garcinia dulcis Xylaria sp Candida albicans [40]
Escherichia coil ,Pseudomonas lachrymans
Terpenoids Paris polyphylla Pichia guilliermondil ) - [41]
Bacillus subtilis, Staphylcococcus aureus
Pinus sp. Microdiplodia sp. KS 75 -1 Pseudomonsa aeruginosa [42]
Heterosiphonia japonica Aspergillus oryzae Escherichia coil [43]
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Fig 3 Microbial transformation process for the production of 4p-sulfur-substituted
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Fig 4 Microbial transformation of the chalcones 1,2 and 3 into products 4,5 and 6 respectively by Aspergillus flavus.
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Fig 5 Molecular structures of THD,THD-2-SO and THD-5-SO

PRI G (BOAD J& — R Bl Rs B A M B 55 2K
HIWTAARR EERMXSRHEY T, BA R H
PUR A 2- I R (HBOA) J2 H AT P
s f KLY, T W& B A,
Zikmundova %™ M B} K B M 41 5 B 25 4K
(Aphelandra tetragona) 57 8 2| 20 ¥k N A5, I
AH B A RO G ) 4 PN AR TR AT i — 2 1
& 12 B 58, 43 0 o Ml B ik 0 B (Fusarium
tabacinum) |7 8 W (Gliocladium cibotii ) | Fi] Bk
(Chaetosphaeria sp.) . # B K% J B (Fusarium
sambucinum) , WHEHR J] B G2% BOA Fil HBOA /K
il T A o8 5 e AR 198 958 T 6 D T P R 7 8 T A1) 35K
PRI 1 R iR 0 1R BE 98 HBOA §% 40 i 38 2 1 7~
Yy REAR TR SN T ) 2R (K 6)

B 606 P Y U Sk i R i R grandisin B
A YU A ORI BT 9 5 k. Verza 5 NEH R
(Viguiera arenaria ) W 40 B H #) X 5 &
(Phomopsis sp.) . BE¥ grandisin i BT 5 5L % 16 i
B R C5 A (B 7 H B AL )G 7= 9 1 b g R
o 1 PR 5 R A 2 R A Y 1Cs, 4350 R 3. 7
9.8 pmol/mL, [A] B35 T P B

W25 9% /K (Propranolol) , X 4.0 %24, B & I
PR ZARBEWT 25, T2 TR 97 O R . %%
IR B XA, S /Y YA B BHWT/E FH 2 R #9741
100 15, 2 FEIHE R, 015 4 A6 R N Y 4G ™
Y1y 4-OH By 28 3% IR . 3% PR R 5 A L. Borges
UV & K A TG0 38 (V. arenaria) H ) )
Bl /N FE # (Glomerella cingulata) 8% 231 72 h



616

AR 2013 4F 9 H,40(5)

R B 5 B 3 2508 R (S M B e — P 3 5% A i 4-OH
PR 2598 /R (S M RD L TA 7 A4 R A, X — &

v

D
zrfo Fusarium tabacinum.

BoA H

Fusarium tabacinum.

Gliocladium cibotii.

ama

N

N \ Chaetosphaeria sp.
HBOA

Fusarium sambucinum.

BA BREAS 1% I K 5 1Y 4-OH AL A0 45 122+ DT A
PR A R AT 25 300 O BIE S (&1 8D

OH

H

.-\"—(Z—I'ly'dr(!:!(ypheny] Jmalonamic acid

— O

H
2-Hydroxy-N-(2-hydroxyphenyl)acetamide

OH H,

)

>

H
N-(2-hydroxyphenyl)acetamide
C 0

By e

2-Amino-3H-phenoxazin-3-one

Qm) CH;
—
N1 0

2- Acct\lammo -3H-phenoxazin-3-one

Bo6 RETABEAUNNERRLEFTRIAM 2—REXHBEMMOBEDHLLE
Fig 6 Scheme of microbial transformation of BOA and HBOA by endophytic fungi isolated from Aphelandra tetragona
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