sequences were screened for possible chimeric artifacts using Mallard and Pintail
(www.bioinformatics-toolkit.org; Ashelford et al., 2006). Closest relatives were selected
using the NCBI BLAST (Altschul et al., 1997) and phylum grouping was determined
using both the Ribosomal Database Project v10 Classifier
(rdp.cme.msu.edu/classifier/classifier.jsp) and BLAST results combined. Alignments
using full-length sequences were developed using GreenGenes (greengenes.lbl.gov/cgi-
bin/nph-index.cgi; Hugenholtz, 2002) and manually refined using the BioEdit multiple
sequence editor (www.mbio.ncsu.edu/BioEdit/ BioEdit.html) with consideration of
primary and secondary structure. A Jukes-Cantor corrected distance matrix for each
clone library was created by the DNADIST program (Felsenstein, 1990). Sequences with
greater than 97% similarity were classified by DOTUR v1.53 (Schloss and Handelsman,
2005) as unique operational taxonomic units (OTUs) at the “species” level and were used
to make a maximum parsimony phylogenetic tree with 1000 bootstrap replicates using
MEGA 4.0. The maximum parsimony tree was obtained using the Close-Neighbor-
Interchange algorithm and codon positions included were 1st+2nd+3rd+Noncoding. All
positions containing gaps and missing data were eliminated from the dataset (Complete

Deletion option) (Kumar et al., 2008; Tamura et al., 2007).

Statistical Analysis of Microbial Diversity
Rarefaction curves and Good’s Coverage (C’) were calculated to indicate how
well each clone library captured microbial diversity at various taxonomic levels (Esty,

1986). OTUs were also classified at phylum, genus and species levels using sequence

11



Figure 11: Maximum parsimony tree of Acidobacteria and Actinobacteria sequences
found in two caves in New Mexico. The evolutionary history was inferred using the
Maximum Parsimony method and the most parsimonious tree is shown. Bootstrap values
are based on 1000 replicates and bootstrap values above 70% are shown. Clones from
this study are in bold and using the following color-coding: Light Green = Root Zones;
Dark Green=Root Floor Zone; Light Blue=Wet Ceiling Zone; Dark Blue=Wet Floor
Zone; Orange=Dry Ceiling Zone; and Red=Dry Floor Zone.
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Figure 12: Maximum parsimony tree of the Protoebacteria sequences found in two caves
in New Mexico. The evolutionary history was inferred using the Maximum Parsimony
method and the most parsimonious tree is shown. Bootstrap values are based on 1000
replicates and bootstrap values above 70% are shown. Clones from this study are in bold
and using the following color-coding: Light Green = Root Zones; Dark Green=Root
Floor Zone; Light Blue=Wet Ceiling Zone; Dark Blue=Wet Floor Zone; Orange=Dry
Ceiling Zone; and Red=Dry Floor Zone.

31



Bac Amtes
(P H28)-hoS (
102

from dry stromatolite
2 clones)

Bacteroidetes

e ovwer

RG Roots Floor (RG28)-<d04
(EF018738) Uncul Nitrespiraceas from aspen rhizosphers

Nitrospirae

P wWet Floor

PH Wet Floor (FHZ4)-b12
RG VWet Coiling (IRGZ2)-Gro7
cos

Gemmatimondetes

SPAM

©ABOE4) Uncul candidate divsion SEAM

cana >
ss -||:<n<:95951 1 Uneul bact from subsurfac

4
cotton mizosphare ;
g
£
)
3
€
g
Q
.
3
g
3
£
)
>
%
9
e =
0
4
]
c
FAEABam Unoul Shioreed from sinkhole
ABZACE1D) vt frorm rhaie o phere biofil
P a7 e
e kG Wet Floor (RG26)-a03 2 ciones

(EUZ21371) Baciius Weti rom wheat rhizesphare

Figure 13: Maximum parsimony tree of sequences from the remaining eight phyla found
in two caves in New Mexico. The evolutionary history was inferred using the Maximum
Parsimony method and the most parsimonious tree is shown. Bootstrap values are based
on 1000 replicates and bootstrap values above 70% are shown. Clones from this study are
in bold and using the following color-coding: Light Green = Root Zones; Dark
Green=Root Floor Zone; Light Blue=Wet Ceiling Zone; Dark Blue=Wet Floor Zone;
Orange=Dry Ceiling Zone; and Red=Dry Floor Zone.
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Table 5: Cultured relatives of clones and known metabolic pathway.

Cultured Bacteria Metabolic Pathway Closest Clone Study

Streptomyces griseus chemoorganotrophs PHO1-5d03 Kémpfer, 2006
Nitriliruptor alkaliphilus chemoorganotrophs PH27-d12 Sorokin et al., 2009
llumatobacter fluminus chemoorganotrophs PH27-h04 Matsumoto et al., 2009
Rubrobacter radiotolerans chemoorganotrophs RG32-b03 Matsumoto et al., 2009
Edaphobacter modestus chemoorganotrophs RG24-2c05 Koch et al., 2008
Rubrivivas gelatinosus chemoorganotrophs PHO1-4e12 Stennon et al., 2004
Gemmatimonas aurantiaca chemoorganotrophs PH25-a02 Zhang et al., 2003
Bacillus vireti chemoorganotrophs RG23-a07 Heyrman et al., 2004
Flavisolibacter ginsengiterrae chemoorganotrophs RG32-c08 Yoon et al.,, 2007
Pedobacter panaciterrae chemoorganotrophs RG28-c12 Yoonetal,, 2007a
Agrobacterium rhizogenes chemoorganotrophs PHO1-4b06 Giri et al., 2001
Pseudonocardi acaciae chemoorganotrophs PH24-b06 Duangmal et al., 2009
Microlunatus ginsengisoli chemoorganotrophs PH25-44 Cuietal, 2009
Steroidobacter denitrificans denitrifier PH25-e10 Fahrbach et al., 2008
Hyphomicrobium hollandicum  Manganese and iron oxidizer RG32-7B7 McDonald et al., 2001
Pedomicrobium australicum Manganese and iron oxidizer RG32-7B7 Gebers and Beese, 1988
Variovorax soli Manganese oxidizer RG24-2h03 Kimet al, 2006
Hyphomicrobium hollandicum  Methanotrophs RG32-7B7 McDonald et al., 2001
Methylocella tundra Methanotrophs RG22-6h01 Dedysh et al., 2004
Nitrospira marina Nitrite oxidizer PHO1-6a02 Daims et al., 2001
Nitrospira moscoviensis Nitrite oxidizer RG22-b06 Ehrich et al., 1995
Desulfiromonas svalbardensis  Sulfur and iron reducer RG23-2h09 Vandiekan et al., 2006
Thiohalocapsa halophila Sulfur oxidizers RG25-105 Sorokin et al., 2007
Thiohalomonas denitrifican Sulfur oxidizers PH27-22 Davis-Belmar et al. 2007
Thiobacillus prosperus Sulfur oxidizers PH27-h05 Davis-Belmar et al. 2007
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