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* Reads are the nucleotide sequences of your library fragments

* After trimming off the adapters, barcodes, and low quality ends
* Reads are stored in FASTQ files

* For every nt a Q-score indicating probability of being correct
 FASTA files contain sequences of nucleotides or amino acids

* Such as the assembled genome of your sample

* The sequences are called contigs



LOCUS NC_002505 2961149 bp DNA circular CON 03-
AUG-2016
DEFINITION Vibrio cholerae 01 biovar ELl Tor str. N16961 chromosome I,
complete
sequence.
ACCESSION  NC_002505
VERSION NC_002505.1
DBLINK BioProject: PRINA57623
Assembly: GCF_000006745.1
KEYWORDS RefSeq.
SOURCE Vibrio cholerae 01 biovar El Tor str. N16961
ORGANISM Vibrio cholerae 01 biovar El Tor str. N16961
Bacteria; Proteobacteria; Gammaproteobacteria; Vibrionales;
Vibrionaceae; Vibrio.
REFERENCE 1 (bases 1 to 2961149)
AUTHORS  Heidelberg,J.F., Eisen,J.A., Nelson,W.C., Clayton,R.A.,
Gwinn,M.L.,

FEATURES Location/Qualifiers
source 1..2961149
/organism="Vibrio cholerae 01 biovar El Tor str.
N16961"
/mol_type="genomic DNA"
/strain="N16961"
/serotype="01"
/bilotype="E1l Tor"
gene 7397..8815
/gene="dnaA"
CDS 7397..8815
/note="binds to the dnaA-box as an ATP-bound
complex at

/product="chromosome replication initiator DnaA"
/protein_id="NP_062596.1"

/translation="MSEGIVSSSLWLQCLQRLQEELPAAEFSMWVRPLQAELNDNTLT
LFAPNRFVLDWVRDKYLNNINRLLMEFSGNDVPNLRFEVGSRPVVAPKPAPVRTAADV

AAESSAPAQLAQRKPIHKTWDDDSAAADITHRSNVNPKHKFNNFVEGKSNQLGLAAAR EQAFRICA

O~ The

Fleming Fund

Metadata and references
Annotated genome
Protein products
Nucleotide sequence

Very legible and (for reference
sequences) can have lots of
Information
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 Assembly Is reconstructing the genome(s) from reads

* Mapping: pile up aligning reads on a target sequence (SAM/BAM)
* Variant calling: determine variants relative to reference (VCF)

* Alignment-free: match on k-mer composition of query and target
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* Quality filtering (read avg Q-score) # BBMap
* Length filtering (min/max read length)

* Clip end of read (avg Q in moving window)

. Amblgmty trimming (stretches of NSs)

TACTACATAGATACAGATACTTANNNNNN /’ C Babraham Bioinformatics

 Poly-tail trimming

* TACTACATAGATACAGATACTTAAAAAAA

e Adapter trimming

CACATCTTACTACATAGATACAGATACTTACTGTCTCHFAFAAGAGACAG

Trim Galore

 Hard-end trim (3’ and/or 5’) S, fastp

* AFGGACACATCTTACTACATAGATACAGATACTTACTGTCTCTHAA
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QA on Assemblies

 Total assembly length
* Number of contigs

e Largest contig

* N50, L50 (N75, L75)
* Tool: Quast

26 March 2021

| o

Worst Median Best Show heatmap

Statistics without reference 116 123C 164C 186

# contigs 89 92 21 89

# contigs (>= 0 bp) 125 151 56 125

# contigs (>= 1000 bp) 75 80 17 75

# contigs (>= 5000 bp) 60 66 15 60

# contigs (>= 10000 bp) 49 52 14 52

# contigs (>= 25000 bp) 39 42 14 38

# contigs (>= 50000 bp) 25 24 Al 24
Largest contig 478004 389111 [JIOSSAGHMM 320898
Total length 4093638 4086582 3727924 3900552
Total length (>= 0 bp) 4103947 4104271 3734448 3910164
Total length (>= 1000 bp) 4083883 4078476 3725612 3890948
Total length (>= 5000 bp) 4043290 4043655 3722812 3852310
Total length (>= 10000 bp) 3957 639 3936 655 3717 255 3799623
Total length (>= 25000 bp) 3783372 3782129 3717255 3548419
Total length (>= 50000 bp) 3291752 3163 956 3616 520 3025136
N50 121778 117340 124509
N90 28249 26579 26831
L50 9 10 3 11

L90 36 38 8 3

GC (%) 38.9 38.9 38.96 39.03
Mismatches

# N's per 100 kbp 0 o 0 0

#N's 0 o] 0 0

Contig size viewer. For better performance, only largest 1000 contigs of each assembly were loaded
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<+ Total bases in assembly: 2M
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e L50: 3 contigs cover >50% of the genome
* N50: >50% of bases in contigs of at least 300,000 bp
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N50, L50: the “halfway contig”

Order the contigs from longest to
shortest, and start walking along
the bases ...

... once you have walked half the
total assembly length, you are in
the “halfway contig”.

N50 is length of the halfway
contig (long is good)

L50 is number of the halfway
contig (small is good)

N75, L75, N9O, L90: same for
75% and 90% ooints

Quast adds: NA50, NG5O0, ...
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Core Metrics for “hits” (HSPs)

* Pct. Coverage

* Not to be confused with coverage depth

(measured in “times”, e.q. 27X)

 Pct. Identity

26 March 2021

Coverage: percentage of target region covered by query (here 80%)

AATCCTTAGTGGGTCGAGATCGTCGATCCGTAAAAATACCACGTATACCAGGGTAATCCGTCGE
€ e g |

TCTTAGTTCGAGAATCGGTAGTGGGTCGAGATCGTCGATCCGTAAAAATAC - ACGTATACCACGGTCATCCGTCGCGTAG
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Identity: percentage of bases in the alignment that match exactly (here 92%)
AATCCTTAGTGGGTCGAGATCGTCGATCCGTAAAAATACCACGTATACCAGGGTAATCCGTCGE

TCTTAGTTCGAGAATCGGTAGTGGGTCGAGATCGTCGATCCGTAAAAATAC - ACGTATACCACGGTCATCCGTCGCGTAG

The Fleming Fund | SEQAFRICA
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e Scored pairing of sequences

e Score: some weighted edit
distance: what does it take to

xat
mcc’dd{t\a\\\\\\acgg*c@"LCC turn one sequence into the
tccqtaa\a aa\\\\ \;c xatec” other?
a -
ogaga’ﬁc’q’t\c\g\\\\\é\t\a\acce‘wC * Substitutions (SNPs)
.- C
Ccﬂa\fﬁ\ \\\;(;\t»"cga * Gaps (inserts & deletes)
\ X C9
\\\ tag“(_gq
£ a9
thaqaa * Most famous local alignment

search tool: BLAST
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On FASTA (genome) input VS. On FASTQ (reads) input
AMR-genes (.fasta) I I N N B N BN A B .
- I I N N BN
aac6'-Ib e e e e e ol s fastq)
aph7”-la = -
- bla-ndm -
BLAST bla-oxa L
bla-tem :
dfr-al2 bowtie2
find local sul2 —) try map | bwa/kma
alignments qnr-ad - every rea
foreach tet on every
query target gene _
sequence m i .
L | i T
- |
I l | - | .  ——— I N

aac6’ aph7” ndm oxa tem dfr-a sul2 qgnr tet
target assembly (.fasta)

26 March 2021 The Fleming Fund | SEQAFRICA



READS
I N
— I | . W 00
i [ W ]
- W
[ —— 1 - — X N
contig 1 contig 2

26 March 2021

A
—
— coverage
S S E— depth
ASSEMBLY

The Fleming Fund | SEQAFRICA

oo . The .
c90) Fleming Fund
Regional Gran?s

Are Reads “Better”?

Assembly discards a lot of
iInformation

Reads:

* Retain per base Q value

* Retain per base read depth
* Straddle edges of contigs

* But:

* Assemblies are intuitive

* Much more “lightweight” to
handle

Trade-off: quick vs thorough

14
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Thank you
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