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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 probabillity 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
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NC_002505 2961149 bp DNA circular CON 03-AUG-2016
Vibrio cholerae 01 biovar El Tor str. N16961 chromosome I, complete
sequence.

NC_002505

NC_002505.1

BioProject: PRINA57623

Assembly: GCF_000006745.1

RefSeq.

Vibrio cholerae 01 biovar El Tor str. N16961

Vibrio cholerae 01 biovar El Tor str. N16961

Bacteria; Proteobacteria; Gammaproteobacteria; Vibrionales;
Vibrionaceae; Vibrio.

1 (bases 1 to 2961149)

Heildelberg,J.F., Eisen,J.A., Nelson,W.C., Clayton,R.A., Gwinn,M.L.,

Location/Qualifiers

1..2961149

Jorganism="Vibrio cholerae 01 biovar El Tor str. N16961"
/mol_type="genomic DNA"

/strain="N16961"

/serotype="01"

/biotype="El Tor"

7397..8815

/gene="dnaA"

7397..8815

/note="binds to the dnaA-box as an ATP-bound complex at

/product="chromosome replication initiator DnaA"
/protein_1id="NP_062596.1"
/translation="MSEGIVSSSLWLQCLQRLQEELPAAEFSMWVRPLQAELNDNTLT
LFAPNRFVLDWVRDKYLNNINRLLMEFSGNDVPNLRFEVGSRPVVAPKPAPVRTAADV
AAESSAPAQLAQRKPIHKTWDDDSAAADITHRSNVNPKHKFNNFVEGKSNQLGLAAAR
QVSDNPGAAYNPLFLYGGTGLGKTHLLHAVGNAIVDNNPNAKVVYMHSERFVQDMVKA

1 tggagtatta acagaaaatt gataccaaac gaacaaagtt aagtataaaa accgcgttta
61 aataacccac atattcttcg ataaggagaa aacattttaa atattacagt gtcacttatt
121 tacaatgtaa agccacgttt tgaagtgatg atgaataaat aaaagcgagc cgtaagcgga
181 acgattaaac cgagccacta agttacggtg aatgccattc tgattgaaat gatgcgcagg

26 March 2021 The Fleming Fund | SEQAFRICA

O 2 The

5€0) Fleming Fund

Regional Grants

Not everything is FASTA/Q!
GBFF & EMBL

* 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

taagtcggagt
— READS I MAPPED READS R —
— i | I S I ]| — taag
i I I ]| .
W [ ——— W —— T W BEERT aagt
1 I B B [ ¥ W BN I
I S B || agtc
. ' I B B 0| | | N —— gtcg
contig 1 contig 2 ASSEMBLY REFERENCE <« variant call tcgg
cgga
ggag  k-mer composition
gagt

26 March 2021 The Fleming Fund | SEQAFRICA 4



fe) status
The Extracted: 302 Called: 302 Scored: 302
.
Flowcell Chart Data By Cycle > ) QScore Distribution >
(o) HOAN2ADX intensity
ntensiy e - aionsoaN i SRS Atitanes iAo i S RSB Oyt
y . - - w +a000)
Regional Grants T B | Arienes  amo pp—— |
- 7000) v
v 10000)
— Both Surfaces % sano) Read2
v v sa00 - 000
BasE R = Al Bases 4000 S All Cycles son0
hd v el - 4000
Fix Fix s Fix
e Scale e Scale 2000
o =i 56 T
100 Cycte ascore

Data By Lane > ) Qscore Heatmap >
v 200 S,

= =

60

QScore

* MiSeq Reporter ——= L
* FastQC
* Fastg-Screen

100 UNDETERMINED_R1_screen 28

24

Quality scores across all bases (Sanger / lllumina 1.9 encoding?}

40

CIC1C 10

22

20

B0 18

16

14 =
12
60 | 10

% Mapped

40 L

=R VIR Y

1234567891519 30-34 45-48 §0-84 75-78 90-94 110-114 135-139 150-164 185-109 210-214 235-239
Pesition in read (bpl

20 L

| —

Human PhiX Adapters Vector Mo hits

[ Ore hit\one genome I Multiple hits\one genome [ One hitymultiple genomes
M Multiple hits\multiple genomes [l Mo hits

26 March 2021 The Fleming Fund | SEQAFRICA 5



The

Fleming Fund

Regional Grants

QA on Assemblies

 Total assembly length
* Number of contigs

e Largest contig

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

26 March 2021
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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) 5, 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 11 24
Largest contig 478004 389111 [JIOSSEAGHMM 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 i

L90 36 38 8 37

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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500,000

400,000 N50, L50: the “halfway contig”

100,000 @ 300,000 ’

L50 =3 N50 = 300,000  Order the contigs from longest to

shortest, and start walking along

+c [ the bases ...

+ I Halfway point: 1M bases * ... once you have walked half the
] total assembly Ier_1gth, you are in
] the “halfway contig”.

— L50: 3 contigs cover >50% of the genome > WU B e o 1e el
* . 0 . i
= » N50: >50% of bases in contigs of at least 300,000 bp contig (long is good)

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

* N75, L75, N90O, L90: same for
<—— Total bases in assembly: 2M 75% and 90% ooints

e 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

»

! —
I B 1] —
L | I T . coverage
I D B 1T N —— L |
| § N SN I | depth
|  _ §F N _SNEN | I
I D D EOITIT] e N ——

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

TCTTAGTTCGAGAATCGGTAGTGGGTCGAGATCGTCGATCCGTAAAAATAC - ACGTATACCACGGTCATCCGTCGCGTAG
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e Scored pairing of sequences

xc9C : :

o C A L * Score: some weighted edit
tataccagg\g\\ \\\C\égthCgta distance: what does it take to

mcﬁ"’cg\\\\\\\\acgc_a,tfﬁ"L turn one sequence into the

xcC taa\a aa\\\\ \;c ratec” other?
a -
CgagatCQtfe\\\\\C\c}éaacca‘ac * Substitutions (SNPs)
.- xC
Ccuaqs\‘-”\ \\\;3;1—-“*93 * Gaps (inserts & deletes)
\\ 1 C9
W ga0ted
xC9

thagaa * Most famous local alignment

search tool: BLAST
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Build Your Own *Finder

On FASTA (genome) input

BLAST

AMR-genes (.fasta)

aacb6’-lb
aph7’-la ,
bla-ndm

bla-oxa
bla-tem  m
dfr-al2 l ,
find local sul2 1
alignments gnr-as> -
for each tet
query
sequence
I l | | I || \ |

target assembly (.fasta)
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On FASTQ (reads) input

--------: reads (.fastq)
[ |
1
bowtie2
try map bwa/kma
every read
on every
target gene
-
— = .
T [ ]
) = E -
T B U

aac6’ aph7” ndm oxa tem dfrr-a sul2 qgnr tet

The Fleming Fund | SEQAFRICA



oo» The .
q
oo IR=GIenl1éng Fund
gional Grants

Are Reads “Better”?

Assembly discards a lot of

information
* Reads:
. READS A _
— [ W ——— [ * Retain per base Q value
N [ W W coverage

—_— N N e B B | 0P * Retain per base read depth

- ASSEMBLY * Straddle edges of contigs
contig 1 contig 2 contig 3

e But:
* Assemblies are intuitive

* Much more “lightweight” to
handle

Trade-off: quick vs thorough
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Thank you
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This programme is being funded by the UK Department of Health and Social Care.
The views expressed do not necessarily reflect the UK Government’s official policies.
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