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Genomic Diversity

“... soil is likely home to
59% of life ... making it the
singular most biodiverse
habitat on Earth.”

Enumerating soil biodiversity

Anthony et al (2023) PNAS.
doi:10.1073/pnas.2304663120
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Promoting education and research in
genomic data science at HBCUs, HSls,
TCUs CCs and other‘underserved
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Perspective

Diversifying the genomic data science research

community

The Genomic Data Science Community Network’

Over the past 20 years, the explosion of genomic data collection and the cloud computing revolution have made compu-
tational and data science research accessible to anyone with a web browser and an internet connection. However, students at
institutions with limited resources have received relatively little exposure to curricula or professional development oppor-
tunities that lead to careers in genomic data science. To broaden participation in genomics research, the scientific commu-
nity needs to support these programs in local education and resealth at underserved institutions (Uls). These include

ccommunity colleges, historically Black colleges and

and tribal colleges and univer-

Hisp:
sities that support ethnically, radially, and socioeconomically underrepresenled students in the United States. We have
formed the Genomic Data Science Community Network to support students, faculty, and their networks to identify oppor-

tunities and broaden access to genomic data scer

These opportunities include expanding access to infrastructure and

data, providing Ul faculty

faculty, izing Ul teaching

and research excellence, fostering student awareness, developing modular and open-source resoumes, expanding course-

based undergraduate research experiences (CUREs), building curriculum,

student
and research, and removing finandal barriers through funding programs and co[laborztor suppor(

[Supplemental material is available for this article]

Foundations for justice in genomic data science

Despite growing opportunities in data science careers, systemic
barriers have limited the participation of underrepresented groups
in genomic data science research and education (Canner et al.
2017). Among bachelor’s degree recipients in biological sciences,
computer sciences, mathematics, and statistics from 2006-2016,
8.7% were Hispanic or Latinx, 7.8% were Black or African Ameri-
can, and 1.9% were multiracial and/or indigenous American (Na-
tional Science Foundation 2019a). Meanwhile, these groups
represent 16.3%, 12.3%, and 2.5% of the US resident population,
respectively (National Science Foundation 2019a). Disparities are
‘more pronounced in graduate education (Wiley et al. 2020). Affin-
ity organizations in which members of underrepresented groups
cometogetherarevital to developinga sense of belongingand sup-
port system (Supplemental Table $1). However, for true representa-
tion in research, science needs inclusive spaces where

‘This wealth of data will help scientists determine disease risk, diag-
nose rare conditions, improve drug safety and efficacy (Manolio
et al. 2019), survey pathogens for public health applications
(Khoury et al. 2020), and even combat the effects of climate
change (Hoffmann et al. 2021). Our greatest limitation is person-
nel to interpret these data. Yet, genomic data science currently
lacks a scaffolded mechanism that supports all individuals and
provides a hub of intellectual capital, curated genomic data, and
the infrastructure required for authentic learning gained through
research experiences. Broader, more diverse participation should
be the starting point for creating a more inclusive genomic data sci-
ence field (Mapes et al. 2020). Focusing on participation is not only
ethical but desirable for more novel solutions to problems (Hofstra
et al. 2020) and is necessary for bringing different perspectives to
the table (Zook et al. 2017).

Our vision for a diverse scentific community engaged i ge-

can communicate actively with educators and where students
are supported in ence,
and mathematics (STEM) |dentmes

The of high se-

is one in which educators,
and students thrive in a just and fair system, not limited by their
institution’s scientific clout, resources, geographical location, or
infrastructure (Fig. 1). Here, we focus on traditionally underserved

quencing in the past two decades have enabled the rapid prolifer-
ation of genomic data (Goodwin etal. 2016) but they have also led
toan even greater access imbalance. Over 60 p data (Na-

(UIs) in the United States, which include minority
serving institutions (MSs) defined by the US Department of
Education: historically Black colleges and universities (HBCUS),

tional Center for Bi 021), or abouta mil-
lion times the size of the original human genome project
(International Human Genome Sequencing Consortium 2001),
is currently available within the US National Center for Biotech-
nology Information (NCBI) genomic

(HSIs), and tribal colleges and uni-
versmes (TCUs) (l iand Carroll 2007). Uls also mclude commumty

ceeeesseee ol Students

<............

> Recognize the growing importance of
genomic data science

UNIQUE Ul
SUPPORT SYSTEMS

g
» Remove barriers

‘5'

-7

i

COLLABORATION
RESOURCE SHARING

» Develop accredited degree programs cas e e

» Develop CURE curriculum

and curriculum

A

Ul Faculty

—1 1 . 17 1 F—

Funders Ul Admin

» Support student professional development
» Get access to infrastructure

» Support Ul faculty development

» Recognize student and faculty research

» Broaden access to funding for education and research

Ul Faculty should leverage strengths specific to their
institution type: CC, HBCU, HSI, and/or TCU R1 FaCUIty

colleges (CCs) and some primaril ions that
overlap substantially with MSTs (Nguyen et al. 2015). Collectively,
UIs play a critical role in educating ethnically, racially, and socio-

TA complete list of GDSCN participants appears at the end of this

paper.
authors:

ed ed
print. Article, material, and publi-

cation date are at h(tps //www.genome.org/cgi/doif10.1101/gr.276496.121.

Freely available online through the Genome Research Open Access option.

students despite limited access
toresources (Li and Carroll 2007). In addition to the number of tra-
ditionally ducated at Uls,

es and universities possess unique strengths, such as the greater
sense of belonging, more positive mentoring relationships, and

©2022The GDSCN  This article,
der a Creative Commons Lic
http://creativecommons. org/h:enses/bym o’

Funders and Ul administrators must remove financial and

social barriers for Ul Faculty participation

» Incentivize project-based learning and open resources
» Offer Ul faculty development and training

R1 Faculty should help facilitate collaboration, sharing,
training, and access to infrastructure

“Diversifying the Genomic Data Science Research Community.” Genome Research (2022). doi:10.1101/gr.276496.121
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Foundations

Kristen
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GRADS-4C: Genomic Research and Data Science Center

Of GRAD S-4C for Computation and Cloud Computing

Our Mission is to develop an educational and hands-on research training network

Knowledge with resources in computational genomics, data sciences, and cloud computing
Transfer and Partnership

Sustainability

Growth Model
Infrastructure Development

Website: GRADS4C.ncat.edu

(CGDS) to investigate and improve human health, as well as develop the future
CGDS workforce, particularly among underserved populations
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BioDIGS: What can we learn from the soil?

project

O

- Microbiology & Metagenomics

What’s there? How does the genomic composition
change in time and space?

- Genomics & Bioinformatics

Optimal approaches for metagenome assembly and
classification? Merits of short- vs long-read sequencing?

o Agriculture & Environment

How do characteristics of the soil & soil microbiome
modulate plant & animal development?

Public Health

O

How does the soil microbiome influence the human
microbiome & human health outcomes?
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BioDIGS Sampling Protocol

Apply for permit
: Pool +
&\ homogenize soil 'f ???? ;??
e Tollle
Snap photo —_— o — °o% |o¢
+ GPS + Field notes
Gather Test Repeat:
Select Site Samples +4 Sites
Lead
Cadmium ﬁ'
—Arsenic 4 f AnVI L
Organics S . 0
S II — |.." T Galaxy
Soil Testing : %‘SQMSSQWCEQH&EQJ
Analysis

DNA Sequencing




BioDIGS Analysis
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¢«

= ‘% @) WORKSPACES
ons ox

© gdscn-soil - RStudio

x

& anvil.terra.bi

c o

WO

Rstudio

Qafh v ¢ aaB0P L

> WN

# 1: Coliapse Collection

(graph.dot)

Fiye on input

Flye (assembly)
Porechop (trim & QC)
BWA-MEM (align reads)
Racon (polish contigs)

© GFFafile
© sideload json file

B @ar

Kraken2 (classify contigs)
AntiSMASH (BGC annotation)
Kallisto (BGC abundance)

1g themselves
”,m lping to pmtm phr l

our soil/roots. Identified
may be involved in

Nia DaV|s

Ayalew lab

Spelman College
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Environmental Human Health

Genomic
Associations & Disease

Diversity

Lt)‘ Archaea ':1 Crenarchaeota Pb_EPA3051
3 “ Thaumarchaeota 125
100
¢ ~ Y . 53
iy 23 i e 33 .
104k bt L 75
| 50
Actinobacteria 2L Mi
| 20 ° 2
rm Mycobacteriaceae ”
4 Bacteroidota e NocmdloldaCﬁae ?:ocardxmdesr O
F
==Planctomycetota 30
290k o L Streptomy " Streptomyces
30 6 . :
Gemmataceae Urbifossiella H 2N
28 » ; Variovorax OI I
3L Methylobacteriaceae 19 Mgsorhllmblum
_ ~~Microvirga
= 524
= radyrhizobium

5 Usitatibacter
. : Verrucomicrobia
-~ Fungi - Mucoromycota

12 Eukaryota 7 Metazoa ' Arthropoda

r T T
D K P F G
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COMMUNITY NETWORK

DC+Baltimore pilot studx\ sampling

_~~ _Perryman

Montgomery Co.
24 samples [ (/.
(students from MC)

'Green Valle

Damascus

‘ A
Columbia y-ae
CIarkiburg /. / Ekookllyn Park
\ il thlcum

Riverside

. Stony Run (near JHU)
Baltimore
24 samples

Rivi(
Poolesvi ‘e

- | | Fort George G Mead Jui ~ (StUdents from
Damestown Raggmooy Bunonsw“e/MarQlandgt’;‘BNDM U, MC1 and CSM)

Travilah Arden on the Severn

*
Calvertol

\ Kemp il y c\ 2 Cape Saint Claire Centr .
rownsville
/N P s Gwynns Falls Trailhead
Great Falls ~—#
N\ t L Glenn Dale Anniapalis Stevensville
== : New,Carrollton | [
Fﬁﬂ"dShlP Vlllage — ! Riva Grasonville
Wolf Trap, Brookmont Mount Ralnier
, ../ Glenarden  itchellville Londontowne
Vienna achi v \
Wpshmgjon Kettering | Mayo
~Merrifield ~ Coral Hills
a Mantuar 4& Forestville | Shady Side

Morningside

North Spn@'/_l\!_e)_(?hdi:ia

Interactive map at: http://biodigs.org Lake Needwood
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DC+Baltimore Data a0t

COMMUNITY NETWORK

Sampling & SequenCing ] FastQC: Mean Quality Scores
e Zymo DNA/RNA shield

e Qiagen DNeasy PowerSoil Pro kit
e 2x150bp @ NovaSeq SP
e ~20M reads/ site

Soil Testing

l grcf

grcf.jhmi. edu

e Routine soil testing: Soil pH, Organic matter,
Mehlich 3 extractable nutrients (P, K, Ca, Mg, Mn,
Zn, Cu, Fe, B, S, Na and Al), Phosphorus Saturation

UNIVERSITY OF DELAWARE Ratlo

COOPERATIVE e Heavy metals: Arsenic, Cadmium, Chromium,
EXTENSION Copper, Nickel, Lead, Zinc




Taxonomic classification _

O O O
W/ V/8\V/a\N

GENOMIC DATASCIENCE
COMMUNITY NETWORK

U

6|tArt:ham 12 Crenarchaeota 3 uncultured crenarchaeote 57a5

2 Thaumarchaeota

75
U

1 Vicinamibacteraceae 2%Luteitalea <2 Luteitalea pratensis

Actinobacteria AMicromonosporaceae

4 . “““*Nocardioidaceae - Nocardioides
Bactero .
68 - idota 18 pseudonocardiaceae  ® Pseudonocardia
anctomycetota
299k ‘m-Strepmmywmoeaz—E-Sn'eptomyoes 6
Urbifossiella limnaea

) Gemmataceae ® Urbifossiella
-ZlMicmvirga ossetica
LTI — ® Bradyrhizobium erythrophlei
1% Bradyrhizobium sp. 170
® Bradyrhizobium sp. 200
® Bradyrhizobium sp. CCBAU 051011

4 Comamonadaceae Mesorhizobium -
L Methylobacteriaceae 39 " cSOrZobium
Mlcr_g_yxrga

Bradyrhizobium

5 Usitatibactes *uncultured bacterium
5 uncultured soil bacterium

4 Verrucomicrobia
; Fungi ; Mucoromycota
19~Eukaryom Metazoa = Arthropoda

I ] ] 1 ]

D K P F G S

Improved metagenomic analysis with Kraken 2
Wood, Lu, Langmead (2019) Genome Biology do:10.1186/s13059-019-1891-0

Mostly common soil
microbes; Several
species associated
with nitrogen fixation
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U

12 Crenarchaeota 3

2 Thaumarchaeota

-'S-Amhaea
6.43k

uncultured crenarchaeote 57a5

75
104

cidobacteria—3%.vicinamibacteraceae L puteitalea <2 Luteitalea pratensis

Actinobacteria AMicromonosporaceae

ﬂNocardioides

18 pseudonocardiaceae & i
‘m-StmpmmywmoeuJ{ Streptomyces

4 Bacteroidota

2 pian, omycetota
299k

]

6 Urbifossiella limnaea

» Gemmataceae ® Urbifossiella
—?Micmvirga ossetica
i 8 < i N
S Co Siiaceas Variovorax : andym{zob!um erythrophlei
B ditahacmilare Mesorhizobium ~ ¢ Bradyrhizobium sp. 170
N 32 Microvirga Bradyrhizobium sp. 200

® Bradyrhizobium sp. CCBAU 051011
Bradyrhizobium

¥ Usita m—ﬁunculnned bacterium

5 uncultured soil bacterium

" Verrucomicrobia
; Fungi 7 VIUCOTrOmycota
uEukaryotn Metazoa ' Arthropoda

I ] ] L] ]

D K P F G S

Improved metagenomic analysis with Kraken 2
Wood, Lu, Langmead (2019) Genome Biology do:10.1186/s13059-019-1891-0

Mostly common soil
microbes; Several
species associated
with nitrogen fixation

Several hits to the
genus Streptomyces,
which produce many
naturally occurring
antimicrobials

Certain species of
Verrucomicrobia are
important human
probiotics for Gl
metabolism
(Akkermansia)
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COMMUNITY NETWORK

'
U
M Numberof Classified . Chordate  Artificial = Unclassified Microbial Bacterial Viral Fungal Protozoan
raw reads reads reads reads reads reads reads reads reads reads
HHGCVDRX3-1-ACTCGGCAAT-TTCAGTTGTC_S41_L002 5,779,462 15.5%  0.00114% 0% 84.5% 12.5% 8.79% 0.00147% 0.0535% 0.00019%
HHGCVDRX3-1-ACTCGGCAAT-TTCAGTTGTC_S41_L001 5,501,528 15.4% 0.002% 0% 84.6% 12.4% 8.7% 0.00129% 0.0515%  0.000309%
HHGCVDRX3-1-CAATCGGCTG-TTCCTACAGC_S39_L002 5,857,162 13.3%  0.00099% 0% 86.7% 11.3% 9.08% 0.00082% 0.0453%  0.000137%
HHGCVDRX3-1-CAATCGGCTG-TTCCTACAGC_S39_L001 5,617,529 13.2%  0.00141% 0.0000178% 86.8% 11.2% 8.96% 0.000819% 0.0445%  0.000196%
HHGCVDRX3-1-GAACTGAGCG-CGCTCCACGA_S1_L002 5,315,099 129%  0.00122% 0% 87.1% 10.9% 8.6% 0.000978% 0.0396%  0.000263%
HHGCVDRX3-1-GAACTGAGCG-CGCTCCACGA_S1_L001 5,087,303 12.7% 0.001% 0% 87.3% 10.8% 8.5% 0.00106% 0.0392%  0.000216%
HHGCVDRX3-1-GATCAAGGCA-ATTAACAAGG_S8_L001 7,260,595 11.8%  0.00169% 0% 88.2% 9.51% 7.06% 0.000689% 0.0122% 0.0000826%
HHGCVDRX3-1-GATCAAGGCA-ATTAACAAGG_S8_L002 7,676,877 11.8%  0.00168% 0% 88.2% 9.56% 7.12% 0.000391% 0.0122% 0.0000912%
HHGCVDRX3-1-ACCGGCCGTA-AATATTGCCA_S36_L002 7,379,576 11.5% 0.000474% 0.0000136% 88.5% 10.8% 9.31%  0.0011% 0.0394% 0.0000813%
HHGCVDRX3-1-CGTCTCATAT-AGCTACTATA_S3_L002 5,157,206 11.5% 0.000756% 0% 88.5% 10.7% 8.93%  0.0014% 0.0358%  0.000427%
HHGCVDRX3-1-ACCGGCCGTA-AATATTGCCA_S36_L001 6,918,535 11.4% 0.000795% 0% 88.6% 10.7% 9.19% 0.00116%  0.041% 0.0000434%
HHGCVDRX3-1-CGTCTCATAT-AGCTACTATA_S3_L001 4,917,122 11.4% 0.000936% 0% 88.6% 10.6% 8.82% 0.00122% 0.0348%  0.000285%
HHGCVDRX3-1-CTAGTGCTCT-TACTGTTCCA_S7_L002 5,701,275 11.4% 0.0016% 0% 88.6% 8.31% 6.55% 0.000368% 0.0175% 0.0000526%
HHGCVDRX3-1-GGTTGCGAGG-TTGCTCTATT_S26_L002 9,214,523 11.4%  0.00158% 0% 88.6% 11% 9.57%  0.0014% 0.0435%  0.000184%
HHGCVDRX3-1-CTAGTGCTCT-TACTGTTCCA_S7_L001 5,464,649 11.3% 0.00135% 0% 88.7% 8.22% 6.46% 0.000421% 0.0161%  0.000146%

Showing 1 to 15 of 96 entries Previous |1 2 3 4 5 6 7 Next
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SMAG catalogue: 40,039Osoi| MAGs

a

Soil metagenomes
(n=3,304)

p

* Assembly

* Binning o,
» Completeness 2 50%

» Contamination <10%

!

36,398 medium quality MAGs
v completeness 2 50%
v' contamination < 10%

3,641 high quality MAGs
v completeness > 90%
v' contamination < 5%
v tRNA number 218
v’ presence of 23S, 16S and 5/5.8S rRNA

C —_——————
° ° T T T T T T
‘ o 50 60 70 80 90 100
Completeness (%)
X <
e e
@0 o o T L T T T
) 00 0.0 25 5.0 7.5 10.0
@ ° Contamination (%)
’ oL _é 3 e —
. . @ ¥ . Bep—— =
© ® 10° 10° 107
® Genome size (bp)
— =g
© ° 10° 10* 10° 10°
° % N50 (bp)
o 28
.O -] o s [ — - - -
g o =5 o° Q 25 50 75 100
00 "® ‘ Strain heterogeneity (%)
° ? MAG quality ® High quality ® Medium quality
Ameida et al. (2019) | [N 02143
d Nayfach et al. (2019)
Marine
SMAG (current study)
Host associated (human)
Freshwater
L UHGG
Engineered (built environment)
Engineered wastewater MAG Quality
- o GEM soil . High
Ecosystem O Cultivated land (889) © Atrtificial Surfaces (405) © Tundra (147 Host associated (mammals) B oo
Number of samples) (o] gorestl (631 567) (e] \éVetIaCd %3?26%4) (S;l'lfubla?zd)( 9) Aquatic (non marine saline and alkaline)
( O Grasslan O Bare Lan acier Aquatic (thermal springs)
Host associated (plants)
Engineered (lab enrichment)
Number of MAGs - 1 o 10 O 100 O 500 Sediment {42
0 25000 50000 75000

Number of MAGs

A genomic catalogue of soil microbiomes boosts mining of biodiversity and genetic resources
Ma et al (2023) Nat Communication https://doi.org/10.1038/s41467-023-43000-z
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100 - Order / Clade
- Acidoferrales . Nitrososphaerales
- Actinomycetales . Nitrospirales
- I Atccaseso I Fireliutates
° I Bacillales I Propionibacteriales
% . Binatales . Pseudomonadales
g . Burkholderiales . Reyranellales
2 so- B cF-121 I Rhizobiales
_2 . Chitinophagales . Rokubacteriales
% . Chthoniobacterales . Sphingobacteriales
T 25- . Cytophagales . Sphingomonadales
. Diplorickettsiales . Streptomycetales
. Dongiales . Streptosporangiales
o1 . Enterobacterales - Terriglobales
' L R L R B I N U R .Flavobacteriales -Thermaerobacterales
Eg §~§§§E%Eéé%é%%gg%gggégfé%g%égg%g%é§‘§§§§§§§§§,%é§ .Gaiellales .Thermoactinomycetales
;I;% g:;%'D§§§%§§§§§§§§§§§§§§§§§§E’S §3§§§§§§§§E§§§ -Isosphaerales .UBA9968
gg ESE nggéégégoﬁggfﬁ ° §°§»§,§% 3 Ezgé’%%% §§§ .Ktedonobacterales .UTPRO1
® 38 g 5 g E K é § g : § i e § * . Mycobacteriales . Vicinamibacterales
: £ § - Myxococcales . Xanthomonadales

Metagenome profiling and containment estimation through abundance-corrected k-mer sketching with sylph
Shaw and Yu (2023) bioRxiv. doi:10.1101/2023.11.20.567879
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Il 250+

B 150+

il 100+
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Heavy metal concentration
COMMUNITY NETWORK
U
\Wastminster \actminster At cia
L]
MARYLAND D AND
Iron Lead Arsenic
Owings Mills Towson Owings Mills Towson [ Owings Mills Towson
Mount Airy Parkville Mount Airy Aparkville Mount Airy Parkville
hna ana =~ ‘.LV ) jana f)
o IMORE IMORE IMORE
Dundalk Dundalk Dundalk
Columbia c "" Columbia Columbia
CeQntg Q Céthde Gex Jnto*
Gaithersbil*g Gaithersburg Gaithersburg
Laurel Laurel Laurel
Severna Park Severna Park Severna Park
College Park ANNAPOLIS College Park ANNAPOLIS College Park ANNAPOLIS
on : ton . ton -
Bowie Bowie Bowie
WASHINGTON WASHINGTON WASHINGTON
Easte East{ Eas
ALEXANDRIA ALEXANDRIA ALEXANDRIA
Chesapeake Chesapeake Chesapeake
Beach Beach Beach
B Waldr o<y Wal -+ <K o, 7
Iron concentration (mg/kg) Lead concentration (mg/kg) Arsenic concentration (mg/kg)
B <100 <25 B <30
La Plata 100-150 La Plata 25-50 LaP 3.0-5.0
150-200 50-75 5.0-10.0
200-250 75-100 10.0-15.0




Relative abundance

Heavy metal associations_
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° ]
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N Swee*

Order / Clade

Acidoferrales
Actinomycetales
ATCC43930
Bacillales

Binatales
Burkholderiales
CF-121
Chitinophagales
Chthoniobacterales
Cytophagales
Diplorickettsiales
Dongiales
Enterobacterales
Flavobacteriales
Gaiellales
Gemmatimonadales
Isosphaerales
Ktedonobacterales
Mycobacteriales

Myxococcales

Nitrososphaerales
Nitrospirales
Pirellulales
Propionibacteriales
Pseudomonadales
Reyranellales
Rhizobiales
Rokubacteriales
Sphingobacteriales
Sphingomonadales
Streptomycetales
Streptosporangiales
Terriglobales
Thermaerobacterales
Thermoactinomycetales
UBA1135

UBA9968

UTPRO1

Vicinamibacterales

Xanthomonadales
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Heavy metal associations_

COMMUNITY NETWORK

Iron Lead Arsenic Order / Clade
@ Acidoferrales ® Nitrososphaerales
80 - ‘@ ® ® 80 - . | ° e 80-8 o9 o
¢ B e e ° o @ Actinomycetales ® Nitrospirales
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Soil metagenomes and human health
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Enter long reads... T v
O
/@Oxford Nanopore\ /4 PacBio HiFi /‘ PacBio HiFi "\
PacBie PacBie .
PromethlON Sequel lle Revio
lNl ||ILH-.._._. J‘l“"ﬂl“‘lﬁh ......... , AI“'I“II."“‘I&-
N: 14.82M N: 1.31M N: 9.97M

"

Total Yield: 70.2Gb

10kbp+: 8.3Gb
Read N50: 5,788bp

Total Yield: 5.9Gb

10kbp+: 0.1Gb
Read N50: 5,180bp

"

Total Yield: 85.2Gb

10kbp+: 39.5Gb
Read N50: 9,600bp

"
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Contig Size vs. Completeness
metaMDBG °
'o
R P S
X
[ Assembled contlgs o ‘.o.
[
- i o
- e : ©82° oY @
H|F|-MAG-P|peI|ne 3 o
S o
Contigs >500 kb Contigs <500 kb 2
=
g
Q
Assess completeness (CheckM2) Make FASTA of incomplete contigs ] g
o
¥ - - ‘
>90% complete <90% complete Perform binning + merge bin sets 5
(keep) (discard) (MetaBat2, SemiBin2, DAS_Tool) | =
g Dereplicated bin set ' i
%
e 80
Assess bin quality + filter * 100
(CheckM2) 1 2 3 4 5
* Contig Size (Mb) 1e6
[ Assign taxonomy GTDBTI) | Out of 158 MAGs (55 HQ) only 1 could be

v

ssigned o o known species
Outputs: MAGs, metadata, visualizations

- 27 single contig genomes!

Analysis: Dan Portik, PacBio - ~25x more HQ MAGs / site than short reads
https://github.com/PacificBiosciences/pb-metagenomics-tools - Archaea are hlghly represented
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The neuroactive potential of the human gut microbiota in quality of life and depression
Valles-Colomer et al. (2019) Nature Microbiology. doi:10.1038/s41564-018-0337-x
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The neuroactive potential of the human gut microbiota in quality of life and depression
Valles-Colomer et al. (2019) Nature Microbiology. doi:10.1038/s41564-018-0337-x
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Species-level functional profiling of metagenomes and metatranscriptomes (HUMANN 2.0)

.Ill

Analysis: Kelly Moffat, CosmosID

histidine catabolic process to glutamate and formate
histidine catabolic process to glutamate and formamide
glutamate biosynthetic process

glutamate synthase activity

glutamate racemase activity
glutamate-ammonia-ligase adenylyltransferase activity
glutamate-methylamine ligase activity

glutamate decarboxylase activity

glutamate synthase (NADH) activity

proline catabolic process to glutamate

glutamate N-acetyltransferase activity

glutamate catabolic process to 2-oxoglutarate
glutamate dehydrogenase (NAD+) activity

glutamate 5-kinase activity

glutamate dehydrogenase (NADP+) activity

5-methyltetrahydropteroyitriglutamate-homocysteine S-methyltransferase activity

glutamate-5-semialdehyde dehydrogenase activity
glutamate synthase (NADPH) activity
glutamate-cysteine ligase activity

L-glutamate transmembrane transport
glutamate-ammonia ligase activity

Franzosa et al (2018) Nature Methods. doi: doi.org/10.1038/s41592-018-0176-y
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- Exploring the interaction between soil,

metagenomic diversity, and human health
- Discover new genomes and genes
- Discover new antimicrobial resistance genes,
neurotransmitters present in the soil
- Orders of magnitude improvements from long reads

- Empower the next generation of scientists

- Teach state-of-the-art genomics & data science
- Provide open access data & compute for community research
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- Exploring the interaction between soil,

metagenomic diversity, and human health
- Discover new genomes and genes
- Discover new antimicrobial resistance genes,
neurotransmitters present in the soil
- Orders of magnitude improvements from long reads

- Empower the next generation of scientists

- Teach state-of-the-art genomics & data science
- Provide open access data & compute for community research

- Next Steps: Dynamics across space & time!
- More institutions, longitudinal analysis
- Exposures, Climate, Health data, etc
- Training materials

75 linktr.ee/biodigs
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