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Raw sequence = fastqg

* Biological sequence

* Corresponding quality scores

e ASCII character

 (fasta+ qual, csfasta + csqual, sff)

@
SEQ_ID GATTTGGGGTTCAAAGCAGTATCGATCAAATAGTAAATCCATTTGTTCAACTCACAGTTT

+
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FastQC

@ rastQC
Eile Help

bad_sequence. txt | good_sequence_short. txt
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Cutadapt

e Adaptor trimming (miRNA)
* Quality filtering
* Length filtering

STRUCTURE DETAILS
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Read mapping => SAM, BAM

Usually mapping reads on reference
MiRNA - special case

— Grouping and annotate against mirBase
DNA

— BWA, Bowtie, Bfast, SHRiMPclc

RNA

— TopHat (de novo splice aligner)

Commercial
— CLC Genomics Workbench
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Alignments

Each row describes a single alignment of a raw read against the reference genome.
Each alignment has 11 mandatory fields, followed by any number of oplional fields.



Alignment

TTCAAATGAACTTCTGTAATTGAAAAATTCATTTAAGAAAT TACAAAATATAGTTGAAAGCTCTAACAATAGACTAAACCAAGCAGAAGAAAGAGGT TCAGAACTTGAAGACAAGTCTCTTATGAATTAACCCAGTCAGACAAAAATAAA

1
ACGOGAT TCAGGT TRCCACG
GEGATTCAGET TRCOCACGOS
GATTCAGGTTACCACSCGTR
TICAGGTTACCACGEGTAGE
CRGETTARCCACECGT RGO
Allgned reads GETTACCACGCGTRAGOGCAT

CACGCGTAGCGCATTACACA
CGOGTAGOGCATTACACAGA
CGTAGCGCATTACACAGATT
| TAGCGCATTACACAGATTAG
Consensus contig ACGOGATTCAGGTTACCACGOGTAGCGCATTACACAGATTAG




Mapping, Coverage reports

* Important checkout for lab protocol

e Specificity of PCR

* Normalization

* Settings of variant calling threshold, CNV

ST

coverage
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SNV and small InDel Calling

Coverage
Frequency
Base quality

11
Genomic context (homopolymers)
Nucleotide type

Position in read (errors at the read end)
Alignment errors



variations
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Figure 1 Five approaches to detect CNVs from NG5 short reads A Paired-end mapping (PEM) strategy detects TS through discordanthy
mapped reads, A discordant mapping 5 produced If the distance bepween twio ends of a read pair 5 significantly different from the average
insert size. B, Split read (SRF-based methods use incompletely mapped read from each read pair 1o identify small CNVs, C. Read depih (RO-based
appraach detects TNV by cownting the number of reads mapped 1o each genomic region. In the figure, reads are mapped 1o three exome
regions. 0. Assembly (A%)-based approach detects CMVs by mapping contigs 1o the reference genome. E. Combinatorial approach combines RD
and PEM infosmation to detect Chs



Structural variations

* Mate-pair library
* Long InDel

* Translocation
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Annotating and filtering

Gene

Transcript

dbSNP

Regulation
Comparative genomics
Repeats

Functional

Gene ontology

MiRNA targets

Etc.



