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Fluorescent pseudomonads in Scottish
cloud and rain water: diversity, ice
nucleation activity and biosurfactant
production

Tom Hill, Helen Ahern and Bruce Moffett
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To describe the composition of the
bacteria in cloud and rain samples in
Scotland

To look for ice nucleating bacteria
To test for bacterial biosurfactant

production
4, To see If the bacteria are metabolically
active
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Outer Hebrides, W
Scotland.
Oceanic cloud & rain

E Scotland.
Terrestrial cloud

An Clisean (799 m) Bowbeat windfarm (585 m)

" Caepabhal (365 m)
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Methods

Community Properties
composition of isolates

. Amplified 16SrDNA IN activity

Restriction Analysis ¢ PCR of inaW
 Freezing temp

Biosurfactant prod’'n
 Drop collapse

Metabolic
activity

Quantitative PCR
(RNA:DNA)

e Bacteria (L6SrDNA
 Pseudos (16SrDNA

« IN (inaw)




Community composition
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Caepabhal Caepabhal Clisean Clisean
rain cloud rain cloud
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|Isolates: PCR of inaW

ATGAAAAGT GAAAAAGT TCTGGT TTTACGGACAT GCGCTAATAATATGACCGACCAT TGCGGT CTGGTATGGCCTATT TTAGGGCT TGTCGAATGCAAGT TTTGGGAGCCCACAA
TAAAACTCGAAAAT GGGT TGACCGGCGCACT GT GGGGACAAGGCT CAAGT GCCCAGT TGAGCAT GAATGCAGACGCAAAAT GGGT TGT TTGT GAAGT GACAAT GGGCGACCTGAT
TTTCTTGGAAAATAAT GAGGGGGT CAAGT TTCCTCGT GCAGAAGT AGT TCATGT CGGAACACGAAGT AGCGCGCTAGGCTACATTTCTGACAATGT TTCCAAGCATGAAGCATGT
TCAAGTAATCTGATTGAGAAATTTACT TTTTCTGATGT TAAATCAGAGACGAGGAATAT T TCT CCCGCGCT GCCGGT TACT GT TGACAACAT GCCTAAT GGCGT CAATCGCAGCA
CAACT GTACGCAATACGCAAACGCT GGAAA(

[GATAT GECACEACCEACACCECACEOCEACATACETOOCTGAGEGC T GGT TACGECAGT ACT CAAACT GCOGGT CACGGAAGCAT CCTGACT GCOGGATACGGCAGT ACGCAGAC
GGCACAGGAAGGAAGT TCACT CACCGCAGGAT ATGECAGCACGAGCACAGCCGGT CCT GAGAGT TCGCT GATCGCT GGCTACGGCAGCACCCAGACT GCAGGACACGAGAGTACA
CTCACTGCTGGCTACGECAGCACCCAAACAGCT CAGGAGGAT AGT TCACT TACT GOGGGATAT GGCAGT ACAT CAACCGCAGGAT TCAACAGCT CGT TAAT CGCAGGCTACGGTA
GTACTCAAACCT CTGGGT ATGAGAGCAT CCTGACCGCCGGCT ACGGCAGT ACGCAAACGECCCAGGAT AAT AGCT CTCT GACCACCGGCT ACGGCAGTACAT CGACT GCGGGT TA
TCAAAGCTCGT TAAT TGCGGGT TACGBCAGCACCCAGACAGCAGGAT AT GAAT CTACGCT AACT GCAGGT TACGGCAGT TGCCAGACGGCT CAAGAGCAAAGT TGGCTAACTACC
GGTTACGGGAGCACAT CAACT GCTGGCT ACGAAAGCAGGCT GAT TGCT GGAT AT GGCAGT ACT CAAACCGCAGGCT ACAAAAGCAT TCTAACCGCAGGCT ACGGGAGCACT CAGA
CCGCCCAGGAAGAGAGT TCGCT TACGECCAGT TATGGCAGCACT TCGACT GOGBGCT AT GCAAGCT CCCT CAT CGCT GGT TAT GGAAGCACCCAGACCGCAGGT TACGACAGTAT
CCTGACCGCAGGT TAT GGCAGCACGCT AACCGCT CTGGATAGCAGTACGCT AACCGCAGECT ACGGT AGT ACGGAAACAGCAGGAT TTGGCAGT TCGT TGATGGCCGGT TACGGC
AGTTCGCAGAT CGCCGGT TAT GGGAGCACGT TAACT GCGGGCT AT GGT AGT ACCCAGAT GGCAGAGCOGGGAT AGCACT CTCACT GCT GGGT AT GGCAGCACCGGCACT GOGEGEC

AGGACAGT TCCCTGAT
AACCAGATTGCGAGT CATAAG

GCAACAGTTATCTGACT G

TTGTGI TCTGATGGCAGEE] ;
GAGAACTCTACCCTGATT T f CCGAT GCTGGGACGGCAAGCGT TACAGCAAT GT CGT CGT CAAGACCGGT ACGGACGAGGT AGAGGCAGACGT TCCGTAT CAAAT TGACGAAGACA
GTAATGTTCTAAT TAAGGCAGAGGACAATAGOGATACT COGGT GECCAGT CTCAGATTCAGOCATGA
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Isolates: Freezing temp
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Isolates: surfactant production

Aerosol o _ o
° Aerosol activation requires critical

atmospheric supersaturation. Surfactants
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All 85 fluorescent pseudomonad isolates
produced biosurfactants (75 other isolates
didn’t)

Cloud condensation
M nuclei

Without With
surfactant surfactant

k‘- Cloud droplet
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Bowbeat windfarm. Cloud sampled for 3 h.
100 ml cloud water collected directly into
solution that preserves RNA and DNA.

All bacteria using Pseudomonas spp. using inaW using

bacteria 16S rRNA primers Pseudo 16S rRNA primers  several inaW primers
(copies of the gene ml™) (copies of the gene mI™) (copies of the gene ml™)
DNA RNA DNA RNA DNA RNA

8300 3900 150 70 0 0




Take- home messages

%¢ Clouds dominated by fluorescent pseudomonads
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&- Rain much more diverse than clouds
k- No IN gene in 85 fluor. pseudomonad isolates
_—e Byt all 85 significant biosurfactant producers

e gPCR suggests low activity of cloud bacteria?




