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Agenda

• Chapter 2: Genomics in a Nutshell

• Additional resources

• Open discussion
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Chapter 2: Genomics in a Nutshell
Genomics in the Cloud by Geraldine A. Van der Auwera and Brian D. O’Connor 
(O’Reilly). Copyright 2020 The Broad Institute, Inc. and Brian O’Connor, 978-1-491-
97519-0.
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From chromosome to base
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All Those Genetic 
Codes (A-T G-C)

Useful mnemonics

Exons are exciting

Introns are the 
bits in between
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Central dogma of biology
Useful mnemonics

Translation 
happens later

Central dogma: …once "information" has passed into protein it cannot get 
out again. -- Crick (1958)
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mRNA translation to amino acids
Useful example

DNA: TACTTGATC

A sticks to T/U

RNA: AUGAACUAG

Amino acid: Asparagine
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DNA mutations
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Variant / CNV / SV
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Structural variants
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Germline variants vs somatic alterations 
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FASTQ file format

FASTQ files are about 200 GBytes (60 GBytes compressed)
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Mapping FASTQ to a reference → SAM/BAM

SAM = Sequence Alignment Map
BAM is the binary version (about 80 GBytes uncompressed)
CRAM is a compressed BAM file (30–60% smaller than BAM)
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Whole genome vs exome sequencing
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VCF file format

VCF = Variant Call Format (about 2.5 GBytes compressed)



Additional resources

• FASTQ file format
• https://en.wikipedia.org/wiki/FASTQ_format

• SAM file format
• https://en.wikipedia.org/wiki/SAM_(file_format)

• CRAM file format
• https://www.ebi.ac.uk/sites/ebi.ac.uk/files/groups/ena/documents/cram_format_1.0.1.pdf

• VCF file format
• https://en.wikipedia.org/wiki/Variant_Call_Format

• Functionally equivalent pipelines
• https://www.nature.com/articles/s41467-018-06159-4

• About human genome reference builds
• https://gatk.broadinstitute.org/hc/en-us/articles/360035890951-Human-genome-reference-

builds-GRCh38-or-hg38-b37-hg19
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Thank you for joining us today!
Next week: Chapter 3

Next meeting: December 21, 2020


