== R ‘;f.- ._.:

nt of VIgRe =
L G

&. '.- ' : e =

. pol

Budapest, october 2015



)./ N s'J ,!' t' 4
| : | ,||f? ;o;\géﬂ;t);s /
..,ap.‘{, ? ef};g% ‘ K ‘

5 engRov Z

,,,:)‘}:-’.\ -'solvept.




Essential elements as a percent of cell dry weight
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Essential for all microorganisms
Essential cations and anions for most microorganisms
Trace metals (Table 3.1), some essential
7 Used for special functions
Z% Unessential, but metabolized
Unessential, not metabolized
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FeS, + H,O0 —> Fe3* + SO, + H*

IN this case the extreme acidic
conditions are promoted by
biological activity






role of the microbial activity in
the leaching of pyrite

chemical

Fe3*

Fe2+ tcrobial
activity
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limitations of the conventional
microbial ecology: isolation of Fe
OX|d|zmg bacterla




Step 4 ¢ Step 1

Fe(ll) +40, + 4H,0 p Fe(lll) +8H*

oxidation and reduction
of Fe by At. ferrooxidans

S° + Fe(Ill) + + 4H,0 p SO + Fe(ll) +8H*
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phylogeny of acidophilic microorganisms detected in

Rio Tinto
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fluorescence in situ hybridization (FISH)

DAPI-stained cells Cells hybridized with LEP636 probe (Cy3-labeled)
specific for L. ferrooxidans




geomicrobiological model of Rio Tinto water column

Oxic Anoxic
[O.] 4 [O,] ¥

At. ferrooxidans t. ferrooxidans

At. thiooxidans (CHZO)n

At. caldus
Acidiphilium spp.
Acidimicrobium spp.
Ferromicrobium spp.

(CH,0), co,
Acidiphilium spp.
CO,
Fe2t Fe3+H,O G Fe(OH) +H*

At. ferrooxidans
L. ferrooxidans Fe,0; (§)

Ferroplasma spp.
Acidimicrobium spp.
Ferromicrobium spp.



Acidophilic bacteriophages from Rio
Tinto

Phage ACD-RT1 — a myovirus
Infecting Acidiphilium sp., both host
and phage isolated from Rio Tinto.







v, ' - »
! Iw"‘.ﬁ
e S, -
s 1 4 S
L aers ey

3

s A




3"

\a







-~

Figin of this peculiar
extreme acidic environment?
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total proteins and sugars, BH10
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gas chromatography
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LLD450Chip, -90m, BH10

Acidithiobacillus ferrooxidans
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(120 OTUs)
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Some interesting OTUs

Phylum: Proteobacteria (Beta)
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67 -1 IPBSL_322
5 , Delftia_lacustris_(T)_EU888308
'{0 IPBSL_125
Delftia_acidovorans_(T)_AB021417
— Hydrogenophaga_flava_(T)_AF078771
95 , Xylophilus_sp._R-36498_ FR682713
= % [l ¢ IPBSL_281
Simplicispira_limi_(T)_DQ372987
Curvibacter delicatus (T) AF078756

~

58
36 98

P

66 - Pseudacidovorax_intermedius_(T)_EF469609
Hydrogenophaga_caeni_(T)_DQ372983
L[‘ denitrifying_Fell-oxidizing_bacteria_BrG1_U51101

9

V1 0

Acidovorax_defluvii_(T)_Y 18616
>4 | ¢ IPBSL_128




mmmmmmm

150

200

250

300

OLCANOSEDIMENTARY COMPLEX

3 22 BET424
1 GAMA42a

500

o THIO820

CARD-FISH







- .

iological -




astrobiology




Crater Gale
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mass spectrometer signal

9% ’. e SAM evolved gas experiment suggests presence

" J. of perchlorates, carbonates, sulfates, & sulfides
H 20 ® ® ‘ (signal scaled for each gas to illustrate temperature evolution)
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ind anaerobic oxidation of Fe?* is quite efficient and
e of the acidic condltlons of Rio Tinto.

0 Jenerating functional biodliversity in anaerobic solid or
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Important issues on habitability:
- limits of life |
- subsurface geomlcroblol
panspermla
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