2024 Resource Sustainability
Project Review Meeting

Microbial DNA Database
and Demonstration

NETL Researchers: Dr. Hannah Schweitzer, Dr. Djuna
Gulliver, Dr. Kara Tinker

USGS Researchers: Dr. Elliot Barnhart, Dr. Denise Akob
Technical Task I.ead: Djuna Gulliver
Technical Portfolio I.ead: Nicholas Siefert
April 3, 2024

N: NATIONAL

e |[ENERGY

TL TECHNOLOGY
LABORATORY




o~

S/ Previous Work in Produced Water Microbiology

Geomicrobiology

N NATIONAL

TL TECHNOLOGY
LABORATORY

NETL has 8 years of experience characterizing the biogeochemistry of produced water.
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Marcellus Permian Bakken

@ Selenomonadales; Veillonellaceae B Other
Bl Clostridiales; Peptostreptococcaceae B Pseudomonadales; Pseudomonadaceae
B Clostridiales; Lachnospiraceae O Pseudomonadales; Moraxellaceae
O Clostridiales; Family XII O Methylococcales; Methylomonaceae
@ Clostridiales; Family XI O Betaproteobacteriales; Burkholderiaceae
Bl Clostridiales; Eubacteriaceae Il Alteromonadales; Shewanellaceae
E Clostridiales; Clostridiaceae 4 B Desulfovibrionales; Desulfovibrionaceae
O Bacillales; Bacillaceae O Desulfovibrionales; Desulfohalobiaceae
O Campylobacterales; Arcobacteraceae O Sphingomonadales; Sphingomonadaceae
E Deferribacterales; Deferribacteraceae O Rhodobacterales; Rhodobacteraceae
I Bacteroidales; Prolixibacteraceae @ Rhizobiales; Xanthobacteraceae
@ Bacteroidales; Muribaculaceae O Halanaerobiales; Halobacteroidaceae
O Methanobacteriales; Methanobacteriaceae [O Halanaerobiales; Halanaerobiaceae
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Currently have hundreds of DNA datasets with
relevant metadata

USGS additionally has hundreds of DNA datasets

Several Universities have hundreds of DNA
datasets

Data exists, just not in a usable form
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* Assessment of microbiology can better
predict chemical reactions:
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‘ Bakken Shale Correlation Example

Well Age* . DS Alkalinity TiIc Npoc 16STRNA
Well # (months) Formation** (mg/L) pH (mgl) (mgl) (mgh) 9ene
copes/mL
1 52 BKN 215484 6.5 330 235 291 223
3 49 BKN 277081 6.3 500 298 76 83
4 49 TF1 229002 6.5 450 472 139 149
5 79 BKN 330664 6.3 1440 132 116 102
6 79 TF1 326055 58 2000 209 140 66
7 49 BKN 343563 6.1 1600 123 342 63
8 49 BKN 354667 6.1 740 117 63 180
10 61 BKN 294780 6.4 1750 164 407 65
11 55 BKN 134561 6.9 440 382 543 305800 Mostly sulfate reducers
12 55 TF1 303176 6.7 560 138 71 22
13 55 TF2 311195 6.4 398 122 90 404
14 55 BKN 270392 6.8 426 191 333 325
17 53 TF1 356018 6.4 186 4.1 66 127
18 1 U 290236 6.4 310 248 326 30

*Well age at May 2018 sampling event
**BKN = Bakken formation; TF1 = First bench of Three Forks formation; TF2 = Second bench of Three Forks formation; U = Unavailable Data
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‘ Bakken Shale Correlation Example

Well Age* . DS Alkalinity TiIc Npoc 16STRNA
Well # (months) Formation** (mg/L) pH (mgl) (mgl) (mgh) 9ene
copes/mL
1 52 BKN 215484 6.5 330 235 291 223
3 49 BKN 277081 6.3 500 298 76 83
4 49 TF1 229002 6.5 450 472 139 149
5 79 BKN 330664 6.3 1440 132 116 102
6 79 TF1 326055 58 2000 209 140 66
7 49 BKN 343563 6.1 1600 123 342 63
8 49 BKN 354667 6.1 740 117 63 180
10 61 BKN 294780 6.4 1750 164 407 65
11 55 BKN 134561 6.9 440 382 543 305800 Mostly sulfate reducers
12 55 TF1 303176 6.7 560 138 71 22
13 55 TF2 311195 6.4 398 122 90 404
14 55 BKN 270392 6.8 426 191 333 325
17 53 TF1 356018 6.4 186 4.1 66 127
18 1 U 290236 6.4 310 248 326 30

*Well age at May 2018 sampling event
**BKN = Bakken formation; TF1 = First bench of Three Forks formation; TF2 = Second bench of Three Forks formation; U = Unavailable Data
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‘ Bakken Shale Correlation Example

Well # Well Age” Formation** DS pH Alkalinity  TIC ~ NPOC 1 63;:: " ¢
(months) (mg/L) (mgl) (mgl) (mg/l)
copes/mL
1 52 BKN 215484 6.5 330 235 291 223
3 49 BKN 277081 6.3 500 29.8 76 83
4 49 TFA1 229002 6.5 450 47.2 139 149 .
5 79 BKN 330664 6.3 1440 132 116 102 3 §
6 79 TFA1 326055 5.8 2000 209 140 66 o
7 49 BKN 343563 6.1 1600 123 342 63 :IQ
8 49 BKN 354667 6.1 740 11.7 63 180
10 61 BKN 294780 6.4 1750 164 407 65
11 55 BKN 134561 6.9 440 38.2 543 305800 Mostly sulfate reducers
12 55 TF1 303176 6.7 560 13.8 71 22
13 55 TF2 311195 64 398 12.2 90 404
14 55 BKN 270392 6.8 426 191 333 325
17 53 TF1 356018 6.4 186 41 66 127
18 1 W] 290236 6.4 310 248 326 30

*Well age at May 2018 sampling event
**BKN = Bakken formation; TF1 = First bench of Three Forks formation; TF2 = Second bench of Three Forks formation; U = Unavailable Data

16S rRNA gene copies and geochemisiry are not deposited in NCBI
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3 Reason why good example
* Use of big database
* Use of metadata
* Use of multiple produced waters

The holistic approach was required to understand that
well 11 wasn’t an outlier




Curated microbial DNA Database

B den1.fasta - WordPad
File Edit Wiew Insert Format Help

DEH SR # /=8B T

bgi|9626685| ref|NC_001477.1| Dengue virus type 1, complete genome

AGTTGTTAGTCTACGTGGACCGACARGAAC AGTTTCGAATCGGAAGC TTGCTTAACGTAGTTCTARCAGT
TTTTTATTAGAGAGCAGATC TCTGATGAACAACCARCGGAALMAGACOGGTCGACCGTCTTTCAATATGE
TGLAACGCGCGAGAEACCGCGTGTCAACTGTTTC ACAGTTGGCGAAGAGETTCTC ARAAGGATTGCTTTC
AGGCCAAGGACCEATGRLATTGOTGATGGC TTTTATAGCATTCC TAAGATTTCTAGCCATACCTCCARCL
GUAGGAATTTTGGCTAGATGGGGCTCATTC AAGALGAATGGAGCGATC AR AGTGTTACGGGGTTTCAAGA
BAGARATCTCARACATGTTGARCATAATGARC AGGAGGARARGATC TGTGACCATGCTCCTCATGETGCT
GUCCACAGCCCTEGCETTCCATCTGACCACCCGAGGEGGAGAGCCGCACATGATAGTTAGCALGCAGGAL
AGAGGARAATCACTITTGTTTAAGACCTCTGCAGGTGTCAACATGTGCACCCTTATTGCARTGGATTTGE
GAGAGTTATGTGAGGACACAATGACCTACARATGCCCCCGEATCACTGAGACGGAACC AGATGACGTTGA
CTGTTGGTGCAATGCCACGGAGACATGGGTGACCTATGGAACATGTTCTCALACTGGTGARCACCGACGL
GACRAACGTTCCGTCGCACTGGC ACCACACGTAGGGCTTGETCTAGRAACALGAACCGLLACGTGGATST
CCTCT! TT T. TGGAGACCTGGGCTCTGAGACACCCAGGATTC ACGET
GATAGCCCTTTTTCTAGCACATGUCATAGGAACATCCATCACCCAGRALGGGATCATTTTTATITIGCTG
ATGCTGGTAACTCCATCCATGGCCATGCGETGCOTGOGAATAGGCART AGAGACTTCOTGGALGGACTST
CAGGAGCTACG TGO TGGATGTGGTACTGGAGC ATGGALGTTGCGTCACTACCATGGC ALRAGACARACE
BACACTGGACATTGAACTCTTGAAGACGGAGGTCACALACCCTGOCGTCCTGCGC AAACTGTGCATTGAL
GCTARAATATCRALCACCACCACCGATTCGAGATGTCCARCACAAGGAGEAGCCACGC TGGTGGAAGAAC
AGGACACGRACTTTGTETGTCGACGAACGTTCGTGGACAGAGGC TGGGGCALTGETTETGGGC TATTCGG
BALAGGTAGCTTALTAACGTGTGCTAAGTTTARGTGTGTGACARAACTGGALGGARAGATAGTCCAATAT
GAALRACTTARLATATTCAGTGATAGTCACCGTACACACTGGAGACCAGCACCAAGTTGGAAATGAGACCL
CAGARCATGGARC LACTGCAACCATAACACCTCALGETCCCACGTCGGARATACAGCTGACAGACTACGG
AGCTCTAACATTGGATTGTTCACCTAGAAC AGGGCTAGACTTTAATGAGATGGTGTTGTTGACAATG AL

16 GB.
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NCBI Home

to NCBI

Resource List (A-Z)
All Resources.
Chemicals & Bioassays
Data & Software

DNA & RNA

Domains & Structures

Genes & Expression
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Genetics & Medicine

Genomes & Maps

Homology

Literature
Proteins
Sequence Analysis

Taxonomy

Training & Tutorials

The National Center for Biotechnology Information advances science and health by providing access to
biomedical and genomic information.

About the NCBI | Mission | Organizatien | NCBI News & Blog

Submit

Deposit data or manuscripts
into NCBI databases

/1

t

Develop

Use NCBI APIs and code
libraries to build applications

COVID-19 Information

Public health

(CDC) | R

Download
Transfer NCBI data to your

computer

Analyze

Identify an NCBI tool for your
data analysis task

B

Learn

Find help documents, attend a
class or waich a tutorial

i

Research

Explore NCBI research and
collaborative projects

4

esearch (NIH) | SARS-CoV-2 data (NCBI) | Prevention and
i

Popular Resources
PubMed

Bookshelf

PubMed Central
BLAST

Nucleotide

Genome

SNP

Gene

Protein

PubChem

NCBI News & Blog

MANE is published in Nature!
06 Apr 2022

We are delighted to announce that three
and a half years of hard work by the

NCBI hidden Markov models (HMM)
release 8.0 now available!
31 Mar 2022

Release 8.0 of the NCBI Hidden Markov

BLAST+ 2.13.0 now available with SRA
BLAST, ARM Linux executables, and
database metadata

20 Mar 2022

More.

TAXONOMY

Halanaerobium

Twxonomy 1 2330

axonomy Browser
rowse the hieratchy

Literature
Bookshelf
MesH

NLM Catalog
PubMed

PubMed Central

Genomes
Assembly
BioCollections
BioProject
BioSample

3

Taxonomy

Was tis heptl? | %

Halanarobium is a genus of firmicute in the family Halanaerobiaceae.

Genomes
wse and downioad

Genes
@ e
@  croomusas
o GEO Profiles
@  tomolosene
@ rose
Clinical

ClinicalTrials.gov
ClinVar

dbGaP

2
3

Proteins

Conserved Domains

Protein
Protein Family Models

2740
[ s ) Identical Protein Groups
)
o
@  swewe

PubChem
o BioAssays
o Compounds
o Pathways
o Substances

TAXONOMY

Escherichia coli

(enterobacteria).

Taxonomy ID: 562

Genomes
Browse and download

Literature

Bookshelf
Mt -2
NLM Catalog
PubMed
PubMed Central
Genomes

Assembly

BioCollections

BioProject [ 123350 ]
BioSample [ 372900 ]
Genome o

372,

Nucleotide 19,843,020
SRA 395,562

Taxonomy

E. coli (Escherichia coli) is a species in the family Enterobacteriaceae

Genes

Gene

GEO DataSets
GEO Profiles
HomoloGene

PopSet

Clinical

ClinicalTrials.gov
Clinvar

dbGaP

dbSNP

dbvar

GTR

MedGen

OoMIM

AL )

Proteins

Conserved Domains

Identical Protein Groups

185 Protein Family Models
m Structure
PubChem
@ BioAssays
868 Compounds
Pathways

Protein 73,290,045

Substances




Build a DNA Database for PW systems
« Curated to make it usable
 Metadata (geochemistry, gPCR)

available for each dataset
« Categories for better visualization/filtering
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The goal of the PW-DNA database is to improve the ability for researchers to characterize produced water to help determine options for treatment, reuse, and recovery of valuable
resources. These samples are found across North America from Shale, Coal Bed Methane, and Crude Qil resources. This narrative includes 6 files that you can either interact with inside of
KBase or you can download to use on your own hardware. The files available are:

File Number of Samples Included Where to find Narrative
Amplicon 47 htips:f ive. kbase ive/156895
MetaG Full Assembly 26 htps:// ive kbase. ive/156896
MetaG Bins and Genome Isolates XXX https:/ ive.kbase.us ive/156897
MetaT Azzembly 4 https:f/narrative. kbase.us/narrative/156898
qPCR Analyeie 17 https:/, ive. kbase. ive/156809
Clone Libraries 13 https:f/narative kbase.us/narrative/ 156900

These files were generated within KBase using publically available data from databases such as: NCBI, JGI-IMG, JGI-Gold, NMDC, and MR-RAST. The DOIs for each of the work and the
KBase narrative for the data is available:
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PW-DNA D oo Author Sample Type  Samples Inlcuded (with KBase Marrative links)
PWDNA-C1 hmpec//dol orgl 10.1111/).1574-8941.2011.01272.% Wawrik ot al, (2012) Coal Amplicon and gPCR
PWDNA-C2 htps:/idol.org/ 10,1016/ coal. 2013.03.008 Barnhart ot al. (2013) Coal Clone Library
PWONA-C3 hupec/fdol.org/10.1128/8em.01737-18 Lawson st al. (2018) Coal MetaC and Amplicon
PWDNA-C4 tps:/idol.org/10.1016/).coal. 2016.05,001 Bamhart et al. (2016) Coal Clone Library
PWDNA-CS orgre.11 01024-16 Ross et al (2016) Coal Genome lsclate
PWDNA-CS httpe:/fdolorg/10. 1016/] fuel 2017.09.074 Davis et al. (2018) Coal Amplicon
PWDNA-CT httpe://doi.org/10.1016/] ge=.2018.11.009 Schweitzer et al. {2019) Coal Amplicon and gPCR
PWDNA-CB httpe://doi.org/10.1038/341398-021-01130-x Meiay ot al. (2027) Coal Metat
PWDNA-CR hitps://dol.org/10.1018/].coal. 2021.103860 Smith et al. (2021) Coal Amplicon and gPCR
PWDNA-C10 Ivtips://dol.org/10.1038/341522-022-00267-2 Schweitzer ot al. (2022) Coal Metat
PWDNA-C1Y hitps.//dol.oig/10. 3385 %2F Imich. 2023, 1097500 Platt ot al. (2023) Coal Amplicon
PWDNA-C12 unputlished Schweitzer et al, Coal Amplicon
PWDNA-C13 unpublished Schweitzer et al. Coal MetaG and MetaT
PWDNA-CO1 httpe://doi_org/10.1021 fead020184 Anetal (2013) Coal, Gil MetaG and Amplicon
PWDNA-01 httpe://doi.org/ 10,1016/ resmic. 2005.03.009 Grabowski et al. (2005) oil Clone Library
PWONA-O2 httoa:/idoi orgf10.17111/5.1462-2920. 200801751 .x oil Clone Library
PWDNA-03 httpe.//dolorg 10,1371 flournal pone, 0023238 Pen ot al, (2011) oil Clone Libeary
PWDNA-OS Ihttps://dol.org/10.3389/Mmicb. 2014.00197 Berdugo-Clavijo (2014) ol Amplicon
PWDNA-04 Inttps://dol.org/10.3389% 2Ffmich. 2014.00400 Picenc et al (2014) oil Clone Library
PWDNA-OT hitps://doi.org/10.1016/] jes. 2015.04.030 Wang et al. (2015) oil Clone Library
PWDNA-O8  hetps://doi-org.proxybz lib. montana. edu/10.1007/s11356-015-4947-2 Yeung et al. (2015) oil Clone Library and gPCR
PWONA-08 hittpe:/ dol.orgr10.1128/mbio.01669-15 Hu et al. (2016) oil MetaG
PWONA-09 nittpe://doi.org/10. T038/isme]. 2017.78 Vigneron etal. (2017) oil MetaG, Amplicon and GPCR
PWDNA-O10 hitpe:f/dol.omg/10. 3389/ micb.2017,00099 Bonifay et al. (2017) oil MetaG, Amplicon and gPCR
PWDNA-011 hittpe:/fdol.org/10.1016/] apensrgy. 2016.10.057 Sheikinyousefl ot al. (2017) oll amplicon
PWDNA-012 natpe;/fdol.org10.1186/240168-017-0392-1 Liu et al. (2018) ol MeTaG and MetaT
PWDNA-013 httpe://doi org/10.1128/AEM.01819-20 Lahme et al (2021) oil MetaG, Amplicon and gPCR
PWDHA-014 hitpa:f/doi.ong/10.11 28/spectrum. 00770-22 Campa et al. (2022) oil MetaT and Amplicon
PWDMA-51 httpe://doi.org/10.1128/AEM . 00233-11 Struchtemeyer et al. (2011) Shale Clone Library and gPCR
PWDNA-52 https://doi.org/10.1007/500248-012-0073-3 Dawis ot al. (2012) Shale Amplicon
PWDNA-53 hrtos: ool org/10.1111/5. 1574-6941.2011.01196.x Struchmemeyer ot al. (2012) Shale Amplicon
PWDNA-S4 httpe://dol.org/ 10,1021 /s 4020280 Mahan ot al, (2013) Shale Clone Library and gPCR
PWDNA-55 httpe://dol.org/10.1111/1574-6941.12183 Maohan et al. (2013) Shale Clone Library and aPCR
PWDNA-56 hrtps://dol orgl 10, 3280mich 2013 00367 Wuchter et al. (2013) Shals Amplicon
PWDNA-ST hiips:/ifdol.orgl10.102 /es501173p Cluff et al. (2014) Shale Amplicon
PWDNA-52 hetpe://dol.orgl 01371 /journal pone. 0107682 Mahan et al. (2014) Shale Amplicon and gPCR
PWDNA-59 nitps://dol.org/ 10. 1061/ ASCE)EE. 1943-7870,0000792 Strong et al. (2014) ‘Shale Amplicon
PWDNA-510 Inttps://dol.omg/ 10,1016/ apgeochem. 2015.04.011 Akob et al. (2015) Shale Clone Library
PWDNA-511 nitpa://dol.org 10,1038/ mmicrabiol 2016.146 Daly et al. (2016) Shate MetaG
PWDNA-512 hitpe://doi.org/10. 3389/ fmich. 2016.00988 Liang et al. (2018) Shale Amplicon
PWDNA-513 hitpa:/fdoiorg/10.1128/genomes 00899-18 Lipua et al. (2018) Shale Genome Isolate
PWDNA-S14 hitpe://dol.org/10.1007/s00248-016-0811-2 Vikram et al. (2016) Shale MetaT, Amplicon and gPCR
PWDNA-S15 ntpe:f/dol ong/10. 3389/ fmich. 2017.01164 Aneral (2017) Shale Amplicon
PWDNA-S18 https://doi_ong/10.1128/maphesedirect 00257-17 Booker et al. (2017} Shale MetaG
PWDNA-S17 httpe://doi.erg/10.1128/AEM.02659-16 Lipus etal. (2017) Shale Amplicon and gPCR
FPWDNA-S18 P org/10. 103WC Ihang etal (2017) Shale Amplicon
PWDNA-519 hitps://dol.org/10. 1073 /pnas. 1800155115 Borton et al. (2018) Shale Metat
PWONA-520 httpe://dol argf10.1171/1462- 2020,14487 Bervon ot al. (2018) Shale Cenome |sclate
PWONA-521 hrtpes:/idol.orgd 10. 3389/ fmico.2018.02646 Evans et al. (2018) Shale MetaG and Gencre solate
PWDNA-522 hetps:/idal.org/ 10, 10716/ scitotenv.2018,06,067 Hull et al. (2018) Shale Amplicon
PWDHNA-523 P Lorgr10. 109376 Hry107 Lipus et al. (2018) Shale Amplicon and gPCA

PWONA-524
PWDMNA-528

PWDNA-52T
PWDNA-528
PWDNA-528
PWDNA-530
PWDNA-531
PWONA-532

htpa:/jdoi org/10.1128/genomen. DO153- 18
ittpe//doi.org/10.1038/CAEMOD291F
nttpa://gol.org/10.1128/genomea. 00 155- 18

.org/10.1 19-0766-9
hitps:/idol.arg/10.1128/AEMLODOTE-19

hitpe://gol org/10.1038/841564-018-0912-6
Ittpe://dol.org/ 10, 1027 /wcs. astlatt. ID00ATS
hmps:/idei.ong/10.1038/541396-015-0466-0
tps:/jdol.org/10, 1080/0 14904512019, 1599470
ttpe://doi_org/10. 3389/ mich. 2019.00376
httpe:f/doi_org/10.1128/mSphere. 00613-15
https://doi org/10.1016/] watres.2019.114942
ttpa:/fdoi.org/10.1039/CSEW002868
ntpe:jjaol omg/ 10, 3300/ fmich. 2020, 00286

org1e.1
ntzpssfidel.org/ 10.3389/micn. 2020536078
hnpe:/idol crg/ 10, 3389/ mich. 2020.01781
Tt Hidol.org/ 10, 15530/ urec-2020- 2879
hipe<//doi.org/10.1038/541 598-020-73010-6
htipeiiidolorg/10.1021 /acsearthapacechem 100087
hinps:fidol.org/10.1186/540168-021-01194-8
org/10.11
httpa://dei_omg/10.1128/spectrum 00049-22
httpa:/idoi org/10.1018/j jrazmat 2021.127640
hittpo://doi.org/10.1186/s40793-023-00488-1
unpublished

Panescu ot al (2018)
Roger etal. (2018)

Tummings et al. (2018)
Berdugo-Clavijo ot al. (2019)

Booker et al. (2019)
Daly et al, (2019)
Evans st al (2019)
[Evans et al. (2018)
Lipus et al, (2019)
Morono et al. (2019)
Nixon et &l (2018)
Wang et al. (2019)
hong et al. (2019)
cliffe ot al. (2020)
Danczak et al. (2020}
Snelton et al. (2020)
Tinker et al. (2020)
Tinker et al. (2020)
Thang wt al. (2020)
Stemple et al. (2021)
Amundson et al. (2022)
Cliffe et al. (2022)
Tinker et al. (2022)
Zhou et al. (2022)

Hermandez-Becerra et al. (2023)

Schweitze: et al

g iiigiig

Shale

MataG and Amplicon

Amplicen and gPCA
Amplicon and qPCA
Amplicon
MetaG and Amplicon
MeeaG, Amplicen and aPCR
MewG and Amplicen
‘Amplicon
Metat and Amplicon
Metat and Amplicon

Ampheon
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MetaData and Geochemical Data
All the data available throughout PW-DNA database is connected by a unique identifier (PWDNA-###). This identifier also connects to other databases such as the

2USGS

Produced Waters Geochemical Database v2.3

The Produced Waters Geochemical Database v2.3 ins other publist hemical data that may not contain molecular data like the Produced Water DNA Database. If you are
interested in more geochemical data the USGS Produced Water G.ochnmr:al k may be of i t to you. All data can be filtered via the metadata and the geochemical using
any of the namratives. The samples found in the PW-DNA have been collect across the United States and also from China, Australia, and Norway. Data can be visualized and filtered below
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Nitrogen metabolism Sulfur metabolism Methanogenesis and methanotrophy SCFA and alcohal conversions

Fusobacteria
Cyanobacteria
Verrucomicrobla
Chloroflexi

Tenericutes
Acidobacteria
Aquificae

Chlorobi
Thermodesulfobacteria
Crenarchaeota

paired-1 |||
paired-1

_paired-1 | lI

Bin.001 fastaTinker_2022_dastools HO_assembly H HEa Function iz Present
Sin.002 fastaTimker_2022_dastools_HO_assembly | ] Wt
Bin.003 fastaTinker_2022_dastools_HO_assembly [ ] ] [ ] =
Bin.008 fastaTinker_2022_dastools HO_assembly [ ] || false
Bin.007 fastaTinker_2022_dastools_H{Q_assembly .-
Bin.00B fastaTinker_2022_dastools_HQ_assembly ] H N
Sin.000 fastaTinker_2022_dastools_HO_zssembly Hl B
Bin.010.fastaTinker_2022_dastools_HO_assembly
Bin.012 fastaTinker_2022_dastools_HO_assembly [ ] ||
Bin.013 fastaTinker_2022_dastools_HQ_zssembly
Bin.014 fastaTinker_2022_dastools_HQ sssembly
Sin.015 fastaTinker_2022_dastools_HO_assembly [ ] [ ]
Bin.016 fastaTinker_2022_dastools_HO_azssembly
Bin.017 fastaTinker_2022_dastools_HO_assembly [ ]
Bin.018. fastaTinker_2022_dastools_HO_assembly
Bin.022 fastaTinker_2022_dastools_HO_assembly
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Progress ¥

Expected Completion Description
Date (What, How, Who, Where) Completed:

. Comprehensive literature search

. Downloaded DNA sequencing data from institutions and NCBI

EY23.2.A Major 12/31/2023 Completed. Compilation of relevant produced | *  Designed KBase fuforials fo guide users through KBase pipelines

water DNA datasets and the relevant metadata. * Designed KBase narratfive page

. Applied to be part of the Powell Center program

Identifier Type!

EY24.2.B Major 12/31/2024 On Track. Launch of public-facing DNA
database for produced water management. Currently in process of:
. Formatting Geochemistry data and metadata
. Running all DNA Sequences through same bioinformatic platforms
EY24.2.C Major 03/31/2025 [Network analysis and identified keystone g . 9 g . o P
o . Determining best app for geospatial visualization
species using produced water DNA datasets ) )
compiled in EY22-EY23. . Drafting a FEMS Perspective
EY25.2.D Project 03/31/2026 Correlation of network analysis with

geochemistry metadata to determine
biogeochemical trends of produced water
systems.

EY25.2.E Major 03/31/2026 Management guidance to ensure the database
remains current and curated.
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Contact: PW-DNA@netl.doe.gov
Microbial
DNA/RNA
Coal Datasets

qPCR
16S rRNA amplicon
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Organization Chart TLJR5ORR0R
NETI.

* Djuna Gulliver, NETL-RIC (PI)

e Kara Tinker, Leidos-NETL-RIC

* Hannah Schweitzer, ORISE-NETL-RIC
* Preom Sarkar, ORISE-NETL-RIC

USGS

e Denise Akob
e Elliott Barnhart
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Gantt Chart

4/24  6/24 9/24 12/24 3/25 6/25 9/25 12/25 3/26 6/26 9/26 12/26 3/27 6/27 9/27 12/27 3/28

Develop PW DNA Database on KBase _

Network Analysis and correlation H

<> Milestones

1. Public launch of PW DNA Database.(Q4, January 2025)
2. Demonstration of PW DNA Database through completion of network analysis.(Q4, March 2026)
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