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U 700 strains

U 65% bacteria
U 30% fungi

U 5% archaea

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
iInfection

Curr. Sciences 90:1309 (2006)



Poorly biotechnologically explored

They form a significant part of the microbiota

Compounds with low toxicity

Diverse biological activity @ntibacterial, 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

Industrial and Medical
applications

Antibiotics
Antiviral
Immunosuppressive and
anticancer compounds
Antioxidants

Bioinsecticides

Plant Yield and Growth Promotion

Plant Growth Promoting /
Phytostimulation

Nutrient solubilization
Juptake

Il

v

Plant Health and Protection

Pollution Control and
Phytoremediation

Pathogens (displacement)
Anti microbial compound
production
ISR

Culturable
Unculturable

Phenols
Chloro-phenols
MTBE
TCE
24D
TINT
BTEX
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Biosyntesis of polyketides

KS ketosynthase

AT acyl transferase,
ACP acyl carrier protein
DH dehydratase

ER enoylreductase,

KR ketoreductase

TE thiosesterase

MeT metyltransferase

CH3



PKSs classification

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

Type | Type Il
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PKS type | Modular
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PKS type | Interactive
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ER - enoylreductase

Domain A kS AT Domain B ACP CLC KR — ketoreductase
Aspergiliug nidulansWa Lo HTHTITHTT s ALP — acyl carner protein
CLC = Claisen-type cyclase

PSED ~ peptide synthetase elongation domain
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Endophytic bacteria and fungi
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TSSE 1. Isolation
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Strain

> Homology

24

Aspergillus sp.

Trichoderma sp.

196 P

209

P. pinophilum

B e

y

ocoras

290 |

C33

Polyporus tuberaster

T —

Epicoccum sp.

145

=

P. ochrochloron

Phomopsis sp.
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F234EN
100 | Fusarium sp. NRRL29124 (AF158314)

— Arthroagraphis cuboidea afrain (AB213444)

—— Scoytalidium bgnicoda sfrain (DQ023703)
— Woollsigroof [AYZ230788)

—— F33EN

Mitosporc Ascomycota

=
Fhoma herbarum sirain (AB369456)
22 | Ampelomyces 2p. FoE3 (AYE13943)
Ampelomycesz sp. Vegabl7 [EFE72252)

50 [l Curvularis infermedis sfain (AF162078)

zg | Gochliobolus infermediu sfraim (AFGT1327)
1040 {

F24T7EN

Cunvwiaris brachyspors sirain (AF212308)
E-?_| FFTEN

100 | | Dothideamycefe zp. [EUER0IE555)

Dothideomycetes

— Resinicium bicolor sirain (DGQ340321)

Reginicium rimuwlosum strain FP-102842 (DQE26546)
FZ230EN

22| Raginicium sacchancola strain {DREZE549)

82
100
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45
=]
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SSURMA  =RER
—
1 100
/ Qg
w MS-14
Prirn ers for routine sequ

Basidiomycota

riomyceies

White et al, 1990
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Multiple alignment of the Keto- synthase sequences
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SGQ——DIDTYFIPGGHRBFTPGRIHYYFKFSGPS?SF
ARQ--DIGTYFITGGIRAFGPGRINYYFEFEGPSE SV
ARE--KIDMYYTPCLIBRYFYSGCRINYHVEFKGPSYNHY
SGO--DIDTYFSSAGHRAFTPCGRINYYFEFSGPSYVSY
SGO--DIDTYFIPGGHRAFTPCGRINYYFEFSGPSYVSY
SGO--DIDTYFIPGGHRAFTPCGRINYYFEFSGPSYVSY
SGO--DIDTYFIPGCGHRAFTPCRINYYFEFSGPSVWSY
SGO--DVDTYFIPGGHRAFTPGRINYYFEFSGPSVSY
SGO--DIDTYFIPGGHRAFTPGRINYHFEFSGPSVSY
SGO--DIDTYFIPGGHERAFTPGRINYHFEFSGPSVSY
ARE--HNIDTYFITGGVRAFAPGRINYYFEFSGPSYST
ARE--HNIDTYFITGGVRAFAPGRINYYFEFSGPSYST
ARO--EVDTYFITGGVRAFGPGRINYYFGEFSGPSLNT
ARO--EVDTYFITGGVRAFGPGRINYHFGFSGPSLNT]
QROPEALPRYFITCHACTMLANREVSHFYDLRGPSVST
TRDLESIPTYSATGYAVSVASHNRISYFFDWHGE SMT T
TRDLENIPTYSATGVAVSVASHNRISYFFDWHGP SMT T
SROFLCIQT ---TGCATSLOSHBRISYYFDLEGP SMT V|
LEDVAT IPMHOTTGCCAT SLOSHEISYYFDLEGP SMTV
LEDVAT IPMHOTTGCCAT SLOSHEISYYFDLTGP SMTV

DTRCSSS
DTACSSS
DTACSSS
DTACSSS
DTACSSS
DTACSSS
DTACSSS
DTACSSS
DTACSSS
DTACSSS
DTACSSS
DTACSSS
DTACSSS
DTACSSS
DT ACSTT
DTACSSS
DTACSSS
DTACSSS
ETACSSS
DTACSSS

LAATHLACHS TWRHDCDTAITGGYHILTHE -
LAATOLACT SLWSGDCDTAVTGGLSVLTSP -
FAATOLACT SLLARECDT ALAGCGLHVMTITP -
LAATHYACHSLWRTECDSAVTGGYHILTHP -
LAATHYACHSLWRNECDS AVAGGYHILTHP -
LAATHYACHSLWRNECDS SVAGGYHILTHP -
LAATHYACHSLWRHNECDS AVAGCGYHNILTHP -
LAATHYACHSLWRHECDS AVAGGYHILTHP -
LAATHMACHSLWENDCDT AT AGGTHYLTHP -
LAATHMACHSLWENDCDTATAGGTHYLTHP -
LAATOLACT SLWAGDCDT ACAGCGLHVYLTHP -
LAATOLACT SLWAGDCDT ACACGLNVYLTHPK
EART.OVACT SLWARECDT ATVCGGLSCMTHS -
AAMMNYACS SLWARDCDT ATVGGLSCMTHS -
LTALHLATQSLRACESDMATVACANLLLNP -
LYAVHLAVOOLRTGOSSMATARAGANLILGE -
LYAVHLAVOOLRTGOSSMATARAGANLILGP -
LTATICHLASEPPYBNYBERYVGGSHYHTTE -
LTATLHLACQGCLRSEECST ALVGGCHINLLP -
LTATLHLACOSLERSEECSTALVGGSHYHLLP -

209KS

LERDVAT IPMHOQTTGCAT SLOSHEISYYFDLEGP SMT V|

DTACSSS

LT ALHLACQSLRSKECST ELYGGSHYNLLP

290KS
23Ks

234KS
253KS

LBDVAT IPMHOTTGCAT SLOSHETISYYFDLEGP SMT V|
ERDELHASQYAATCHASSITANRISYFYDFHGP SMT V|
EBDELHASQYAATGHASSITANRISYFYDFHGP SMT V|
EBDELHASQYAATGHASSITANRISYLYDFHGP SMT V|

DTACSSS
DTACSAS
DTACSAS
DTACSAS

LTALHLACOSLRSEKECSTALYVGGSHYNLLP -
LYALHOQAVLATRACETEMACYACYNIMITP -
LYALHOAVLATRAGETEMACYPGYHNLMLTE -
LYALHOQAVLATRAGETEMACYAGYHIMLTPE -

| 74KS

LBDSETHMARYHATGCTARSIISHEISYFFDLEGASMT 1)

DTACSSS

LV ALHQAVLSLONREAKASIVAGANLLLDP - |

x

17



Pigments

Melanins

Mon Reducing PKSs

pn Reducing
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