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99%
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LGM ESALQ LGS ICB NIB UMC

ü700 strains

ü65% bacteria

ü30% fungi

ü5% archaea

Culture

Culture Collection



Bioprospection of 

endophytic microorganisms

Endophytics are bacteria and fungi which

live within plant tissues for all or part of

their life cycle and cause no apparent

infection

Curr. Sciences 90:1309 (2006)



× Poorly biotechnologically explored

× They form a significant part of the  microbiota

WHY TO STUDY ENDOPHYTIC
MICROORGANISMS?

× Compounds with low toxicity

× Diverse biological activity (antibacterial, antifungic, 

antitumoral, antiviral, antioxidant, imunossupressor, inseticide and 

control of diabetes and malaria) .

× Taxol (Plaxitaxel): produced byr Taxomyces andreanae , 

endophytic fungus from Taxus brevifolia.



Biotechnological applications of

endophytic microorganisms

Taxol



Polyketides

Structure       Function

PKS



KS KSAT ACP

KRDHER

AT ACP

KS ketosynthase  
AT acyl transferase, 
ACP acyl carrier protein 
DH dehydratase 
ER enoylreductase,
KR ketoreductase 
TE  thiosesterase
MeT metyltransferase

Biosyntesis of polyketides

MeT

CH3



PKSs classification

Type II
Bacteria

Type I
Mammals

ACP

AT

KS
KR

DH

ER

ACP

AT

KS
KR

DH

ER

Type III
Actinobacteria

Depending of the kind of organism and FAS structural organization (analogy)



PKS type I Modular
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PKS type I Interactive

MT

MT

KRDH

MT

CYC
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MT



Lov B

Lov F

NR : Non- reduced            PR: Parcial reduced           HR: Highly reduced



Bioprospection of polyketides in endophytics

Endophytic bacteria and fungi  

(ESALQ/Piracicaba ïisolates from plants with economical importance )

PKS I
Juan Diego Rojas 

Lovastatins X

Filaments fungi 

PKS II
Erik Saenz 

Antracyclines X 

Actinomycetes

PKS III
Fabiana Andrieli 

Flavonoids X 

Actinomycetes

Fungi
Fusarium sp Actinomycetes
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1. Isolation

Brazilian Sugar Cane

Leaves
5 isolates

Roots
5 isolates

Rhizosphere
7 isolates
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IsolatesStrain

> Homology 

13 412423

Cladosporium sp. 
Saccharicola bicolor Aspergillus sp. Trichoderma sp.

42

P. rapai

7748 118 145

Fusarium sp. Paraphaeosphaeria sp.
F. neocoras P. ochrochloron  

196

P. pinophilum

209 234 251 253

Phomopsis sp. DothideomycetesDiaphorte sp. Giberella sp. 

290

Polyporus tuberaster

C33 TH4

Epicoccum sp. Epicoccum sp.
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Eurotiomycetes

21%

Sordariomycetes

26%

Dothideomycetes

43%

Mitosporic 

Ascomycota

5%

Basidiomycota

5%

Ascomycota  95%

White et al, 1990

 Penicillium janthinellu strain AY373921

 F42EN

 Penicillium raperi strain NRRL 2674  (AF033433)

 F24EN

 Aspergillus oryzae strain D4 (EF488389)

 Aspergillus flavus strain (AM745114)

 F196EN

 Penicillium aculeatum strain (EU076930)

 Penicillium pinophilum  strain (EF488397)

Eurotiomycetes

 Arthrographis cuboidea strain (AB213444)

 Scytalidium lignicola strain (DQ093703)

 Woollsiaroot  (AY230788)

 F33EN

Mitosporic Ascomycota

 F234EN

 Fusarium sp. NRRL29124 (AF158314)

 Gibberella moniliformis  strain (EU151483)

 Fusarium neoceras strain NRRL20 (FNU61682)

 F48EN

 Fusarium sp. FVS3 (DQ885388)

 Fusarium sp. NRRL25483 (FSU61695)

 Pseudofusarium purpureu (EU301058)

 F41EN

 Trichoderma ovalisporum strain (EU280118)

 Trichoderma intricatum  strain (EU264002)

 Trichoderma koningiopsi strain GJS 04-373 (DQ323437)

Hypocreomycetidae;

  Phomopsis sp. Vega425 (EU002927)

 F275EN

 F145EN

 F253EN

 Phomopsis sp. ARGA5 (AY705847)

 Diaporthe helianthi (AJ312351)

Sordariomycetidae

 Sordariomycetes

 Cladosporium cladosporioides strain (AY463365)

 F13EN

 Cladosporium tenuissimu strain ATCC 38027 (AF393724)

 Cladosporium cladosporioides  strain STE-U 3683 (AY251074)

Dothideomycetes

 Epicoccum nigrum strain (AB369423)

 Epicoccum nigrum CBS (AJ279448)

 FTH2EN

 FC33EN

 Epicoccum nigrum strain (EU272495) 

 F251EN

 Phoma herbarum strain (AB369456)

 Ampelomyces sp. Po63 (AY513943)

 Ampelomyces sp. Vega607 (EF672292)

 Cochliobolus intermediu straim (AF071327)

 Curvularia intermedia strain (AF163078)

 F247EN

 Curvularia brachyspora strain (AF212308)

 F77EN

 Dothideomycete sp. (EU680559)

 Paraphaeosphaeria pilleata strain (AF250821)

 Paraconiothyrium sporulosum strain (AB303549)

 Saccharicola taiwanensi strain ATCC 38204 (AF439464)

 Saccharicola bicolor strain ATCC 42652 (LBU04203)

 F118EN

 F209EN

Dothideomycetes

Ascomycota

 Resinicium bicolor strain (DQ340321)

 Resinicium rimulosum strain FP-102843 (DQ826546)

 F290EN

  Resinicium saccharicola strain (DQ826549)

 Basidiomycota

0.05

2. ITS sequences analysis

ITS 1F and ITS 4R
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Multiple alignment of the Keto- synthase sequences
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Phylogenetic analysis of KS sequences

Non Reducing

PKS

Reducing

PKS

Melanins

Pigments

*
*
*
*

*
*
* * Amplified with CmeT primers


