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Diversity & Structure

Abundance & Distribution

Bacterial Genetics and Ecology

Diversity and small-scale distribution of microbial communities

in Patterned Grounds

*Mania 1., Freppaz M., D’Amico M., Gorra R.
DISAFA, University of Turin, Largo P. Braccini 2, 10095 Grugliasco (TO), Italy
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PATTERNED GROUNDS (PGs)

geometric features formed by
e ( cryoturbation on soils affected
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Many studies describing PGs morphology and formative processes,
BUT microbiological aspects yet greatly unexplored

DISAFA

Universita degli studi di Torino

gml'crobia/ communities may play important roles in nutrient availability,
dynamics and stabilization in ecosystem evolution!

Y,

AlIMN: give insights on microbiological processes affecting PG features and find microbial

markers potentially useful to explain and predict the evolution of cryoturbated ecosystems

EXPERIMENTAL PLAN

Piedmont

3 areas in NW alps (ltaly),
4 different lithotypes

-

Microbial structure analysis
revealed:

- relatively homogeneous
community within circles,

but also among different PGs

- presence of several phylotypes
previously observed in other

PGs and cold environments (-i-)

- only for Archaea stronger
differences in community

composition on small-scale
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. solation source . e . . . . e .
Closest relative habitat Similarity Phylum Closest described relative Similarity MA MA
Cham Piata L
(serp)| (gab)
Nitrobacter winogradskyi soil 100 Alpharoteobacteria Nitrobacter winogradskyi 100 X X X X
;Jg_csuoltured bacterium clone permafrost 99 Alpharoteobacteria Sinorhizobium fredii 97 X X X
Uncultured bacterium isolate DGGE . . Phaeospirillum fulvum
gel band 02_F2 clone 01 soil 99 Alpharoteobacteria 94 X X X X
Uncultured bacterium clone KA13 forest soil 96 Alpharoteobacteria Microvirga guangxiensis 95 X X X X
Bacterium PE03-55G21 eutrophic lake 97 Alphaproteobacteria Filomicrobium insigne 95 X X
Uncultured bacterium clone soil (Lava Beds . Bradyrhizobium sp
GD25::GIRAORHO3HH1H4 National Monument) 84 I Alphaproteobacteria I 85 X
Edaphobacter aggregans forest soil 95 Acidobacteria Edaphobacter aggregans 95 X X X X
Uncultured SOIL BACTERIUM clone . I . I Pedobacter borealis
GCOAAAZAO3PP1 soil 96 Bacteroidetes 88 X X
Pseudomonas antarctica McMurdo Valley, 100 Gammaroteobacteria Pseudomonas antarctica 100 X X
Antarctica
Arthrobacter ramosus Himalaya 90 Actinobacteria Arthrobacter ramosus 90 X
Chloroflexi bacterium Ellin7237 soil 36 Actinobacteria Tetrasphaera australiensis 82 X
Uncultured bacterium clone HF127 soil 97 I Betaproteobacteria I Nitrosospira multiformis 93 X
Uncultured bacterium clone periglacial soil, X 100 Verrucomicrobia Prosthecobacter fluviatilis 36 X
P1s-43 Himalaya
Uncultured bacterium isolate . . . Bacterium Ellin507
1112869339975 forest soil 95 Verrucomicrobia 90 X
Chroococcales cyanobacterium lake water 36 Cyanobacteria Cyanobium gracile 85 X
PE5G6
ncultured fungus clone 126_NA10_P32_C19 Patterned Grounds Coniochaetaceae sp
(North America) 98 I Ascomycota | 97 X X X
Pleosporales sp Populus deltoides roots 95 I Ascomycota | Pleosporales sp 95 X X X
Uncultured fungus clone Patterned Grounds Geomyces sp.
112_NA3_P31 P17 (North America) 97 I Ascomycota | 97 X X X X
Cortinarius cf. saniosus Alpine soil (Salix 97 Basidiomvcota Cortinarius cf. saniosus 97 X X
herbacea roots) Y
Clavulina cf. cristata Clavulina cf. cristata
Guiana Massif 89 Basidiomycota 89 X X
among sites ...
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27 Significative differences in abundance among sites
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\\/‘{rchaea s BUT low variability between Mont Avic PGs (same area, different lithology)
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Microbial
markers V?

These first re

communities
particularly

archaeal

actively invo

of cryoturbation

Conclusions

sults highlight the importance
In shaping microbial

In  permafrost  solls,
affecting their quantitative

distribution. If, on one hand, this could be
linked to a mere mechanical
activity exercised on microbial biomass by
soil and water mixing, on the other the
presence of a concentrically differentiated
population
complex situation, with microorganisms

sorting?

suggest a more

lved in ecosystem modelling

and evolution.
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