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Abstract

Extremophilic microorganisms are adapted tosurvive in ecological niches
with high temperatures, extremes of pH, high salt concentrations, high
pressure, radiation, etc. Extremophiles produce unique biocatalystsand
natural productsthatfunctionunder extreme conditions comparab le to
those prevailing in various industrial processes. Therefore, there is
burgeoning interestin bioprospecting for extremophiles with potential
~ immediate usein agriculture, thefood, chemical, and pharm aceutical
industries, and environment al biotechnology.
Over the years, several thousand extremophilic bacteria, archaea, and
entous fungi were collected atextreme environment al sitesin the USA,
Chernobyl Exclusion Zone surrounding the faéd nuclear power plantin
raine, in and around Lake Baikal in Siberia, and atgeothermal sites on the
chatka peninsula in Russia. Th were cultured under
ietary conditions, and thecell- free supernatants were screened for
gical acth s against plant pﬁogemc fungiand major crop damaging
cts. Promi ptde lead molecules were isolated, characterized, and

sequenced.

Relatively high hitrates characterized the ested fermentation broths. Ofthe

6,000 samples sceened, over thousand contained biological activity of

interest. Afair number of microorganisms expressed broad- spectrum
"y antifungal or insecticidal activity. Two- doz_'en broadly antifungal peptides
: (AFPs) arealr eady patentprotected, and many more tensare under further

estigation.
~ Tapping the gene pool of etremophilic microorganisms toprovide novel

‘appropriate E. ;nh ‘odon-
' strain of E. oli. Proprietary in vitro assays scored theinhibition of fungal

Materials and Methods
Microorga nisms. Field sampleswere collected atthe dosed military
bases in Alameda and FortOrd, California, in theSierra foothills, in and
around Lake Baikal and theKronotzky National Park on the Kamchatka
peninsula in Russia, and in and around thefail ed nuclear power plantand
the surrounding 30-km “exclusion zone” in Chernoby! (ChEZ), Ukraine.
Isola tion techniques and conditions targeted for their novel biotechnology
potential endospore - forming bacteria, actinobacteria, and filamentous
fungi. In short,sub- samples of the environmentalmaterials were air - dried
rein a biosafety cabinet under aseptic
homogenized witha sterile pestle and
0 a sebftenmedia routinely used in our
ionplates were incubated at
swere examined for colony
e preserved and transferred
g- term maintenan ce.

-
Activity detecti on and identification. Isolated microorganisms were
grown under proprie tary conditions. Thecell- free supernatants underwent
primary screening. Samples with confirmed insecticidal or antifungal
activities were subjected tcHPLC purification. Molecul ar mass of the
peptides of intrest wasdetermin ed by LC- ESI- TOF mass spectrometry
(LCMS). Ultimately, peptides were sequenced (Figure 1). BLAST analysis
revealed novel peptides. Phylogeny of mature amino acid sequences was
calculated using theneighbor joining method (Figure 2). As an exampe,
Table 1 lists the fungal spees thatexpressed biological actwities of
interest.

n vitro testmg Purif uantified peptides were in vitrotested
a Lﬂ ect pestofmajor crop plants. Ifthe
nt amountofpeptides, the
genes were expressed in a proprie tary

atlon and hyphal gmwth (Figure 3) or insectarval
o T
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Pmi-AFP1-1: 57 aa, 6,446 Da, est. pl: .78

AgAFP (0.2662)
Fg-AFP1 (0.2304)
Ps-AFP1 (0.2278)

Mr-AFP1 (0.0000)
Mr-AFP2 (0.0000)

Pm-AFP2 (0.0714)
NAF (0.0679)
Zea_cds2f (0.0527)

Pm-AFP1 (0.2138)

Figure 2. Phylogenetic analysis of AFPs (neighbor joining
method of Saitou and Nei with a utility in Vector NTi —AlignX)

Colletotrichum Immlnkola

Diplodia maydis

Fusarium verticillioides

Table 1. List of fungal species that expressed biological activities of interest

- .
Table 2. Spectrum chaacteristics of microbial natural productsin primary
screens o

Strains with | Strains with | Strains with | Strains with
Aciviy | 4 3 2 1
targets targets targets target

Antifungal 48 73 151 524

ecticidal* 30 200
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