BV-BRC Test Report

A18. Service — Metagenomic Read Mapping

Item to test

Metagenomic Read Mapping Service using bacterial and metagenomic reads

URL

https://www.bv-brc.org/app/MetagenomicReadMapping

Prerequisites

Bacterial and metagenomic read files in Workspace

https://www.bv-
brc.org/docs/quick references/services/metagenomic read mapping service.html

References https://www.bv-
brc.org/docs/tutorial/metagenomic read mapping/metagenomic read mapping.html
Tester(s) Rebecca Wattam, Maulik Shukla
Test date 08-May-2022 (follow-up from original test)
Test result Passed
Overview

e Test the Metagenomic Read Mapping Service using exemplar bacterial and metagenomic reads sets.

e Test input options, i.e., single-end / paired-end read files and SRA accessions.

e Search against antimicrobial resistance gene database (CARD) and virulence factor database (VFDB).

e  For each job submitted, verify successful completion of the job and presence of output files.

e Review the list of AMR and virulence genes detected.

Test Data
Dataset Rational Input Format Input
Escherichia coli - SRR3584989 Workshop Fastq file, SRA | SRR3584989_1.fastq
example accession SRR3584989 2.fastq
ICU metagenome sample Workshop Fastq file UC.MICU.02.30.fastq
example

e All test datasets and corresponding job results are available in the following public workspace:

https:

WWW.bv-

brc.org/workspace/BVBRC@patricbrc.org/BVBRC%20Tests/Metagenomic%20Read%20Mapping

Test Results

e All jobs completed successfully, without any errors.

e Alljobs resulted in expected output files in corresponding job output directory, providing list of AMR or
virulence genes detected, their fasta sequences, read alignments, and an HTML report.




The HTML report was informative and provided a concise summary of the AMR or virulence genes detected,
corresponding score and p-value and alignment stats.

All test datasets and corresponding job results are available in the following public workspace:
https://www.bv-

brc.org/workspace/BVBRC@patricbrc.org/BVBRC%20Tests/Metagenomic%20Read%20Mapping

Below are a series of screenshots showing successful completion of the jobs, availability of the result files in
the workspace, excerpts of the HTML report with summary of AMR and virulence genes detected.
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Parameters ©

PREDEFINED GENE SET NAME

CARD

OUTPUT FOLDER

1% Metagenomic Read Mapping =

OUTPUT NAME

[Ecoli - SRR3584989 - CARD1 |

(Reset | [ Submit |
Status D Service Output Name “ Submit Start Completed (]
completed 7747921 MetagenomicReadMapping Ecoli - SRR3584989 - CARD  5/8/22, 6:12 PM 5/8/22, 6:12 PM 5/8/22, 6:13 PM
completed 7747922 MetagenomicReadMapping Ecoli - SRR3584989 - VFDB  5/8/22, 6:12 PM 5/8/22, 6:12 PM 5/8/22, 6:13 PM
completed 7747923 MetagenomicReadMapping Ecoli - SRR3584989 - fastq 5/8/22, 6:15 PM 5/8/22, 6:15 PM 5/8/22, 6:16 PM
completed 7747924 MetagenomicReadMapping Ecoli - SRR3584989 - fastq - 5/8/22, 6:16 PM 5/8/22, 6:16 PM 5/8/22, 6:17 PM
CARD
completed 7747930 Icu - CARD 5/8/22, 7:15 PM 5/8/22, 7:15 PM 5/8/22, 7:22 PM
completed 7747931 Icu - VFDB 5/8/22, 7:15 PM 5/8/22, 7:15 PM 5/8/22, 7:25 PM
BVBRC / BVBRC Tests / ic Read Mapping (9 items) & [ + | S$W
UPLOAD  ADDFOLDER  HIDDEN
Name Size Owner Members Created -0
1 Parent folder -
B2 Ecoli - SRR3584989 - CARD 5.2 kB me Public 5/8/22, 6:13 PM
B2 Ecoli - SRR3584989 - VFDB 5.2kB me Public 5/8/22, 6:13 PM
[® SRR3584989_1.fastq 493.2 MB me Public 5/8/22, 6:14 PM
3 SRR3584989_2.fastq 495.8 MB me Public 5/8/22, 6:14 PM
B2 Ecoli - SRR3584989 - fastq 5.4 kB me Public 5/8/22, 6:16 PM
B2 Ecoli - SRR3584989 - fastq - CARD 5.4 kB me Public 5/8/22, 6:16 PM
B UC.MICU.02.30.fastq 8.3GB me Public 5/8/22, 7:14 PM
B2 ICU Metagenome - CARD 5.3kB me Public 5/8/22, 7:22 PM
B ICU Metagenome - VFDB 5.3kB me Public 5/8/22, 7:25 PM
Name Size Owner Members Created (+]

1 Parent folder -
B MetagenomicReadMappingReport.html 53.3kB me Public 5/8/22, 6:13 PM
B kma.aln 457.3 kB me Public 5/8/22, 6:13 PM
B kma.frag.gz 4.0 MB me Public 5/8/22, 6:13 PM
B kmafsa 132.5 kB me Public 5/8/22, 6:13 PM
B kmares 15.8 kB me Public 5/8/22, 6:13 PM



Results

The table below shows results from read p
shown as Query. The table provides a summary of the most common statistics for each mapped template.
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CARD using KMA (reference). The matching reference genes are shown as Template and the input reads are

; pectea| Template [ Template | Template [ Query | Query [ P
Template Function Genome Seore |[Ex length || Identity | Coverage || Identity | Coverage Pt q value value
—— oo
c C75136. Escherichia coli str. X ! X ! : .
ARDIAACT5136.1 mdtB K12 substr. MG 1655 188245 11188 3123 95.93 10000 9593 (10000 (7431 [157189.18 |
Escherichia coli 16S rRNA
CARDIU0096 4166659 4168200 |™tioninthe rmsB gene lp ) ionia coli K-12 (549553 5306 1542 10000 10000 10000 (10000 [375.93[s33835.56 [L°
conferring resistance to 26
paromomycin
ICARDIACI32877.1 dfrA14 [Escherichia coli 68111 (1751  [483 99.79 10000 (9979 ||100.00  |/150.7463033 46 ;‘60°‘
Escherichia coli 23S rRNA Escherichi i 1.0
IAE014075.1 2 with mutation conferring W 14266089018 (2904 99.24 10003 (9921 (9997 544.481399778.57 |,
resistance to clindamycin
. . . i i i . Ue-
INP 414 Escherichia coli acrA u}(_ﬁ;e;ﬁ‘s‘::u‘gf;ﬁ 78071 [4325 1194 (9908 10000 (9908  [10000 7196 f660034s )%
Escherichia coli PtsI with cherichia coli str. 1.0e
CARDICDJ72759 mutation conferring B—°—$—K_nsubm MCaloo 120524 6232 1728 99.71 10000 (9971 10000 7546 10305175 |,
resistance to fosfomycin -
— 1.0¢-
c C76539. Escherichia coli str. ! ! ! ! g .
ARDIAAC76539.1 mdtF ‘K_nsubm_ MG 1655 204002 [|11137 3114 98.04 10000 (9804 (10000  [74.94 [172895.17 |
|Escherichia coli str. 1.0e-
INP_415434 msbA ‘K_nsumegl cs5|131376 [l6301 1749 99.03 10000 19903 (10000 (8298 11362599 |
|[Escherichia coli str. 1.0e-
CARDIBAE78082.1 mdtP 1 b wa1o 86249 (5310 1467 96.66 10000 9666 (10000 (7049 7155050 |
CARDINP 414995.1 acrB —"Hﬁ; ;fbhs‘::CM" S pisoss 11252 3150 H99.08 100.00 H99.08 10000 |[75.69 |[184160.31 ;60°
Escherichia coli UhpT with Escherichia coli 1.0e
! h scherichia coli str, Oe-
ARDICDJ732 mutation conferring K12 subsir MCa100 101748 [[5030 1392 97.70 10000 9770 10000 (8478 8760527 |,
”msismnnemfosfomvcin =12 substy,
Results

The table below shows results from read

d datah

ing against the

'VFDB using KMA (reference). The matching reference genes are shown as Template and the input reads are
shown as Query. The table provides a summary of the most common statistics for each mapped template.

Template Function Genome Score Expected‘ mleng;.h Identity | Coverage 12:::;3 C?:leer:yge Depth/| q value vall)ne
VEDBIVF 71?&”""’“*“‘“"“”"‘““ Escherichia coli CFT073 (/39056 (707 603 98.51 100.00 98.51 10000 |[72.13 (3698437 ;'Goe"
VEDBIVF 72"?"‘;1ﬁ"‘"‘mReg“""°’”"°"3i“ Escherichia coli 73 39774 (700 597 98.99 100.00 9899 (10000  |[7325 (3772193 ;'60“'
VEDBIVEG000g73 | YPe-1 fimbrial protein, A chain Escherichia coli CETO73 30922 712|606 92.08 10000 9208 (10000 6743 [28849.90 [ 9
VEDBIVFG000874 [Fimbrin-like protein fiml precursor [Escherichia coli CFT073 (40540 (633 540 99.26 100.00 9926 (10000 (8289 [38679.33 ;'6"*
VEDBIVFG000875 Chaperone protein fimC precursor Escherichia coli CFT073 45624 (850 726 99.04 100.00 9904 (10000 (6863 (4313495 ;'603'
VEDBIVEG000876| Outer membrane usher protein imD lp o opia coli CFT073 (1886892996 (2637 99.05 100.00 9905 (10000  ||79.05 [179888.11 ;'60"'
VEDBIVFG000877|[FimF protein precursor scherichia coli CFT073 29487 ||627 534 98.88 100.00 9888  [10000 (6135 (2765638 ;'60‘"‘
VEDBIV FimG protein precursor Escherichia coli CET073 26438 592|504 98.81 10000 (9881 (10000 831 pa7in0 [0
VEDBIV! FimH protein precursor Escherichia coli CFT073 (50252 [1067 (912 97.48 100.00 9748 [10000 (6353 (47138.87 ;'603'
VEDBIVFG000916 lheme oxygenase ChuS Escherichia coli CFT073 46288 (1205 (1029 97.96 100.00 ”97.96 10000 |[50.67 |[42794.50 ;'60"
VEDBIVEG000917 g‘;e;t::ec““:::“"'h“me’hem"gl"bi“ Escherichia coli CFT073  ||68461 [2270  ||1947 98.46 100.00 H98.46 10000 |[39.36 [61941.64 ;é’e'
VEDBIVFG000918 [periplasmic heme-binding protein ChuT [Escherichia coli CFT073 (57517 [1160 (993 98.49 100.00 H98.49 10000 ||63.89 [54127.83 ;é’e’
VEDBIVEG000919 PUt2tive oxygen independent cherichia coli CFT073 84046 1554|1338 98.65 10000 |9865 10000  [7039 [r9asas2 |10
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Parameters @

PREDEFINED GENE SET NAME

CARD v

OUTPUT FOLDER

1% Metagenomic Read Mapping
OUTPUT NAME

ICU Metagenome - CARD1

Input data

Single-end libraries:

+ [BVBRC@paricbre org/BVBRC Tests/Metagenomic Read Mapping/UCMICU 02.30.fastq

Results

The table below shows results from read

1 d

against the

shown as Query. The table provides a summary of the most common statistics for each mapped template.

CARD using KMA (reference). The matching reference genes are shown as Template and the input reads are

eanintnnnn ta mnnealidan llnasnonanion

: pected Query | Query
Template Function Genome Score |Ex length || Identity | Coverage |Identity |Coverage Depth || q value value’
Salmonella enterica Mﬁ
TA conferring w& 1.0e-
ICARDINP 461214.1 eyr enterica serovar (97010 (36766 (2637 (7782 (8821 (8822 (11337 (5230 [27129.31
||resistance to Typhimurium st 26
fluoroquinolones I_:)ll‘g—
Staphylococcus 1.0e-
ICARDIBAJ09383.1 lqacA — 2805 (21588 1545|7786 7799 0983 (12822 [182 ||1446345 |,
Escherichia coli 23S
ICARDIAEO14075.1 237159 240063 TRNA with mutation scherichiacoli 13750760 36397 |ao04 09663 10003 9659 (9997 ||1454.55)3651982.75 1.0
conferring resistance to |CFT073 26
Staphylococcus aureus
ICARDINZ CP009828.1 497113 500039 |[>3S IRNAwith Staphylococeus - lsieq07 40291 2926 9696 (10003 9693 (9997  |25729 |43866022 ||10¢
mutation conferring laureus 26
resistance to linezolid
Escherichia coli PtsI E ichi i
CARDICDI72759 with mutation K-12 substr. 143472 24053 1728 8692 o1 89St 10298 1391 [ssi600 |10
iconferring resistance to 26
; IMC4100
fosfomycin
Staphylococcus 1 0e-
CARDIAAQ04716.1 dfrC epidermidis ATCC |[381 6788 486 7551 71963 0483 12558 089 572654 |,
12228
[Escherichia coli str. 1.0
ICARDINP 4149951 actB K-12 substr, 106228 43916 (3150 (8156 0543 8546 (10479 5539 |[25859.77 |,
MG1655
Streptococcus
p iae 23S rRNA
CARDINZ CPOI18138.1 1692408 1605312|Mation conferring 2044434117741 [2004 9632 9993 9638 ||100.07 [794334|20391179.40)}.0¢"

n&




Metagenomic Read Mapping Report for job 7747931

Input data

Single-end libraries:

* /[BVBRC@patricbrc.org/BVBRC Tests/Metagenomic Read Mapping/UC.MICU.02.30 fastq

Results

The table below shows results from read p
shown as Query. The table provides a summary of the most common statistics for each mapped template.

against the

1 q late datah

VFDB using KMA (reference). The matching reference genes are shown as Template and the input reads are

UH-K2044

: Query | Query P
Template Function Genome Score |[Expected length Identity || Coverage | Identity | Coverage Depth | q value value
. Escherichia coli 1.0e-
GO0 . . [ k X .
VEDBIVE( 1443/ /outer membrane protein A 018:K1:H7 str. RS218 34666 |[2862 1041 86.07 101.15 85.09 98.86 54.79 |26952.30 26
iabactin ABC Arp.  [Klebsiclla pneumoniae 1.0¢-
VEDBIVE 326| . ", L |subsp. pneumoniae 191261 4887 1803 99.56 99.72 99.83 100.28 107.55|(177084.71 |,
binding/permease protein YbtP NTUH-K2044 26
Klebsiella pneumoniae 1.0
VEDBIVFEG044334|(salmochelin receptor IroN p. pneumoniae 72525 ||5961 2175 79.40 92.41 85.92 108.21 54.84 |56451.88 2.6 e
INTUH-K2044
iella pneumoniae 1.0e-
VEDBIVFG044335|[glucosyltransferase IroB subsp. pneumoniae 44219 |[3065 1116 75.36 89.61 84.10 111.60 67.54 |35816.39 2.6
NTUH-K2044
2 3-dihydroxybenzoate-2.3 Klebsiella pneumoniae 1.0
'VEDBIVFG048409 deh-y drggemze i subsp. pneumoniae 59903 [2156 786 90.97 100.38 90.62 99.62 101475373440 |, g
INTUH-K2044
. . Klebsiella pneumoniae
VEDBIVEG04g419|[>>-dihydro-2,3-dihydroxybenzoate | oo Cnoniae 90079 2330 852 9437 10000 (9437  [10000  [127.54/83321.95 ;'60&
7 INTUH-K2044
Klebsiella pneumoniae 1.0
VEDBIVFG048429|lenterobactin synthase subunit E subsp. pneumoniae 152838 4374 1608 92.41 100.00 92.41 100.00 122.72|(140201.57 2.6 -
-K2
Klebsiella pneumoniae 1.0
VEDBIVFG048439|lisochorismate synthase p. pneumoniae 68045 (3256 1188 87.37 100.00 87.37 100.00 87.73 ||58869.88 %6 e
INT
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