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Microbial metabolisms detected in deep subsurface environments
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Microbial metabolisms detected in deep subsurface environments
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Short-term microcosms Natural analogue samples
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1) The Tsukinuno bentonite deposit, Japan

Kuroishi ()
(Nihon Koken Co., Ltd.) ‘.

O Ca Bentonite /Yamagata Pref.
o NaorNa-Ca

/Miyagi Pref.
Bentonite

Tsukinuno (H i) ) N
(Kunimain Co., Ltd.) Kawasaki (J!/if)

(Kawasaki Mining Co., Ltd.)

Dobuyama (1:i#|11)

Mikawa (=)JI]) (Kunimine Industry Co., Ltd.)

Lﬁaﬂ:%‘olnﬂ’jt;y Co., Ltd. Myogi, Tomioka, Gobara
BER S (b3, W, 50
(Hojun Co., Ltd.)

Hoyo (%)

(Hoyo bentonite Co., Ltd.)
Sanritsu (—37)

(Sanritsu Mining Co., Ltd.)

Asayama (i#{(l1) no.1
(Sun bentonite Industry Co., Ltd.)

Asayama no.2
(Kasanen Industry Co., Ltd.)

Mizumaki (/%) \ / )U
(Nihon bentonite Co., Ltd.) Gunma Pref. &
&

Kasaoka (%[i)
(Kasanen Industry Co., Ltd.)

Kagamiyama (#i(l1)
(Kasanen Industry Co., Ltd.)

. Takagi, 2005



2) The Opalinus clay formation, Switzerland
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3) Rock from Ignace, Ontario (Canada)
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Tsukinuno bentonite samples

Sample Appearance Description Sampling Target Average DNA
site yield per gram
of clay (ng)
1 Rock Hand specimen taken from the bentonite exposed at the tunnel Site 1 Bed 19 BDL
wall within bentonite bed #19. Sample location 26-27cm up from
the lower bentonite-shale contact.
2 Soft Sample taken from a very wet tunnel wall S side of the tunnel,  Site 1 Bed 17 104
pH around 6-7.
3 Stones Samples taken from tunnel wall, very dry bentonite. No drilling  Site 2 Bed 2 BDL
at this site.
4 Soft Samples taken from cleaned tunnel wall (15 cm from original Site 1 Bed 20 44
surface).
5 Rock and soft Yellow bentonite, at lower contact of bed #19. Site 1 Bed 19 BDL
6 Rock and soft Gray bentonite, 20 cm from lower contact. Site 1 Bed 19 BDL
7 Rock and soft Brownish bentonite, 50 cm from lower contact. Site 1 Bed 19 BDL
8 Soft with some Orange bentonite, 65 cm from lower contact. Site 1 Bed 19 16
rocks
9 Rock and soft Yellow bentonite, upper contact of bed #19. Site 1 Bed 19 8
10 Rock Massive dry bentonite from upper contact of bed #29. Site 3 Bed 29 BDL

*Values of BDL indicate DNA concentrations below the detection limit of the Qubit fluorometer with 10 uL of sample input.



Tsukinuno bentonite samples




Opalinus clay and Ignace rock samples




Outer layer of the samples was removed, and inner layer was crushed
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Incubations were set up for Tsukinuno bentonite samples
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16S rRNA gene analysis
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ASV taxonomic affiliation
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ASV taxonomic affiliation

Bubble plot of Opalinus clay samples
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Bubble plot of
lgnace rock
samples

ASV taxonomic affiliation
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Working with low biomass samples

° The Decontam R Davis et al. Microbiome  (2018) 6:226 ] ]
hittps:/fdoiorg/10.1186/540168-01 8-0605-2 M |chb|Dme
package was used to
identify contaminant

sequences from all
amplicon sequencing
data generated from
low biomass clay and
rock samples.

Simple statistical identification and removal &
of contaminant sequences in marker-gene
and metagenomics data

MNicole M. Ds_wis'_. Diana M. Prc-:tl:nrz""', Susan P. Hc-lrrl:‘s"'_. David A Relman** and Benjamin 1. Callahan®"

* Replicates are critical to ensure microbial profiles are representative of the clay
and not spurious and contaminant-dominated.



Remaining questions

« Would the results differ if samples were taken from anoxic locations?

* Do the microbial profiles represent viable microorganisms or relic DNA?
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Propidium monoazide prevents the amplification of DNA that is not
protected by an intact cell membrane
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Patterns of damage in genomic DNA sequences
from a Neandertal

Adrian W. Briggs*', Udo Stenzel*, Philip L. F. Johnson*, Richard E. Green*, Janet Kelso*, Kay Prufer*, Matthias Meyer*,
Johannes Krause*, Michael T. Ronan®, Michael Lachmann*, and Svante Paabo*!

*Max Planck Institute for Evolutionary Anthropology, Deutscher Platz 6, D-04103 Leipzig, Germany; *Biophysics Graduate Group, University of California,
Berkeley, CA 94720; and 5454 Life Sciences, Branford, CT 06405

Contributed by Svante Padbo, May 25, 2007 (sent for review April 25, 2007)

* C—>TandG = A substitutions ,  ctoT — GoA —other .
occur at an increased frequency T — 5
in ancient DNA.

9
. . . v

* Thedistributionof C> Tand G 5°%% 020
- A substitutions is not equal ¢
across a DNA molecule. S 010} lo10

2
A )

e Other types of substitutions are 000 k AN~ )

; = R : e — i = 0.00
more rare and are equally 0 10 20 30 4 50 6 70 8 -8 -70 60 50 -40 -30 20 -10 0

nt from 5’ end nt from 3’end

distributed across a DNA
molecule.
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PyDamage: automated ancient damage identification and estimation for contigs in ancient

DNA de novo assembly

Maxime Borry,®! Alexander Hiibner,' Adam B. Rohrlach,®* and Christina Warinner®!-2:2
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Remaining questions

« Would the results differ if samples were taken from anoxic locations?

* Do the microbial profiles represent viable microorganisms or relic DNA?
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