School of Biotechnology and Biomolecular Sciences

UW P Metagenomic and geochemical changes following rainfall at a legacy
Global . . . .
Sypney | University radionuclide waste disposal site

water resea I‘Ch centre
water@

Qn Sto Xabier Vazquez-Campos U N SW

School of Civil and
Environmental Engineering

SYSTEMS BIOLOGY
INITIATIVE



Introduction

« Radioactive legacy disposal site 1960-68

Australia

3 m deep trenches

« Mixed waste including 239+240py, 241Am, ...

Sources: Hakin et al. (2012); Payne (2012)



Introduction

Low permeability clay soil matrix ensures rapid in filling of trenches with water during
intense rainfall events, often resulting in trench overflow (‘bathtub like’) and
contaminant export

*slope exaggerated

Source: Payne et al. (2013) UNSW

vvvvvv



Sampling
 Trench waters collected after an intense

rainfall event.

* Full chemical analysis, incl.
radionuclides

« Metagenomic samples in triplicates

Water Level (m AHD)

Daily Rainfall (mm)

132.6

Ground Surface

132.3 +
132.0 4
131.4 —W’/\J
131.1 4

100 ~ . .

Sampling Points
@ Microbial & Chemical

80 ~ @ Chemical only

60

40 -

®
20 -
" I
LI 111 1 A | R N ® il ..

13/4 20/4 27/4 4/5 11/5 18/5 25/5 1/6 8/6 15/6 22/6




50

. B 24"Am filtered
C h e m iStl y ) o 3 2 Am unfiltered
g 30t B 239+240p | filtered
2 20 - ] = [ 2%*2%0py ynfiltered
>
3
6.7 < [
e pH
250 wm
o |66 -m E,
< Q ™ © ,1:\ b"\
2 ™ B ¢ 62 Sampling day
£ - -
e o4 T
W 150+ a [©
o mM uM
¢ = - 6.3 i . ]
100- 1.5 . 60
—_— ]
. - . . —1L6.2 s : o
0 4 6 21 47 é : g
Sampling day < 1.0+ : | 40 g
= ' g
¥ ' 8
c ' 2
8 0.5- | 20 i
(&] | I H =
]
o.o MMLLGH FLL7 IRHD ayge ol i ol |

<% & & @Q (4 ‘l‘@(‘ R 9 « Q{ '\eor'b




Taxonomic profiling

« Single read processing with GraftM

« Highly diverse community

« Bacteria >> Archaea in all samples

* Ultra-small taxa abundant: OD1, OP11, DPANN

* Proteobacteria is the main phylum, except at
day 47 (OP3)

» Burkholderiales >40% at day 4

* In anoxic periods, Archaea >10%, minimum at
Day 4

+ ~50% DPANN
* Remaining Methanomicrobia (incl. ANME-2d)
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Functional profiling

« Single read analysis with HUMAnNN2 - MetaCyc database

Group average

Transform: Square root
Resemblance: $17 Bray Curtis similarity
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Functional profiling
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Topsoil

Intermitent saturated zone

Permanent saturated zone

Bottom of the trench

O Q ‘Q Sugar transporters / CH,-HSPT.Fe-S
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