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Wisconsin/GCG package, 57
Sequence enrichment methods, 242-244
Sequence file formats, 51. See also specific formats
Sequence fragments, 37, 54, 101
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Sequence length distribution, 36
Sequence Ontology Project, 93
Sequence quality, 33-37, 34f-35f
duplicate sequences, 36
FastQC program, 33-37, 34f-35f
overrepresented sequences, 36-37
per base “N” content, 36
%GC, 35
sequence length distribution, 36
Sequence Read Archive (SRA), 73-76
Sequence reads, 4, 31, 73, 90, 93. See also Reads
assembling shotgun with GAP program, 55
base position in, 192
ChIP, 218, 220, 221f, 223-225
prefiltering RNA-seq, 275
Sequence Scanner, ABI, 52
SequenceSqueeze, 81, 82
Sequence variants, 11, 37, 90, 109, 351. See also Single-nucleotide
polymorphisms (SNPs); Variant detection
genome annotation, 171
PCR sequencing and heterozygosity, 52-53
in RNA, 280
single-nucleotide variants (SNVs), 191-198, 329-331, 330f,
332f
transcript, 331
Sequencher software, 51f, 52, 58-59, 59f, 152f
Sequencing Analysis Viewer (SVA), 29-30, 30f
Sequencing by hybridization, 129-130, 133
Sequencing by synthesis, 10, 13, 254
Sequencing chip, 129
Sequencing depth
ChIP-seq, 220-223, 222f
deep sequencing, 11, 202, 206, 276
Sequencing informatics, history of
desktop sequence assembly and editing software, 58-59, 59f
early methods, 48-49
electropherograms, 51-52, 51f
gel reading software, 49-50, 50f
IntelliGenetics, 57
overview, 47-48
PCR sequencing and heterozygosity, 52-53, 53f
Phred/Phrap, 60-64, 63f
searching DNA sequence databases, 64-68
sequence analysis tools, 50
sequence file formats, 51
Staden package, 53-56, 55f
Wisconsin/GCG package, 57-58
Sequencing primers, 4, 31
design with Consed, 63
transcriptome assembly process and, 157
SeqWare, 368-369
SFF (standard flowspace format), 11, 13, 76, 90
SFF Workbench, 13
SGP, 181t
Shannon, Claude, 47
Shannon entropy/evenness, 319
SHARCGS, 134
Short Oligonucleotide Alignment Program (SOAP), 115-116,223
Short read archive, 337, 338f
Short reads, 109-110, 115, 119
alignment software for, 223-224
assembling and editing in GAP5 program, 56
CLCbio system and, 315
de novo assembly of bacterial genomes from, 141-153
de novo DNA assembly using, 128, 133-134
454 system, 11
Hi-C and, 248
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Short reads (Continued) analysis of DNase-seq/FAIRE-seq experimental data,
Illumina Genome Analyzer, 142 244-245
k-mers, 130 base-calling, 52, 59-62
MAQ and, 194 ChIP-seq differential analysis, 238-240, 239t
next-generation sequencing and, 8 ChIP-seq peak calling, 230-236
RNA, 182 chromatin three-dimensional structure analysis,
shotgun sequencing generation of, 127 247-249
Velvet as short read assembler, 158 CLIP-seq data analysis, 251-252
Short tandem repeats on Y chromosome (Y-STR), 86 data visualization, 98-106, 99f-106f, 223-224
Shotgun sequencing, 127-128, 133 desktop sequence assembly and editing, 58-59, 59f
metagenomic sequencing, 314-316 differential expression detection in RNA-seq data, 291-293,
overview, 6-7 293t
strategy, 54 gel reading, 49-50, 54
SHRIMP, 281 motif discovery, ChIP-seq and, 240-242
SICER, 231, 235, 237t, 255 open source, 57, 58
Sickle, 40 transcriptome assembly, 155-166, 158t
SIFT (sorting intolerant from tolerant) algorithm, 210-211 Solexa, 13-15
Simpson index, 319 SolexaQA, 40
Single-molecule read correction and assembly method, 349, SOLID sequencing, 313
350f, 351 European Nucleotide Archive and, 76
Single-molecule real-time (SMRT) technology, 349 overview, 17-20, 18f-20f
Single-nucleotide polymorphisms (SNPs). See also Single- Somatic mutations, cancer and, 201-204
nucleotide variants (SNVs) Somatic Sniper, 202-203
genome annotation, 171 SONS, 317
identified with Consed, 64 Sorting intolerant from tolerant (SIFT) algorithm, 210-211
1000 Genomes Project, 76 SourceForge, 194
in RNA, 280 Spectral library, 325-326
variant detection, 191-198, 201, 207-208 SpectraST, 326
Single-nucleotide variants (SNVs), 191-198, 329-331, Spectrum MIII, 326
330f, 332f. See also Sequence variants; Single- Splice junctions, 281-283
nucleotide polymorphisms (SNPs); Variant Splicing, alternative, 293-296, 294f-295f
detection Splign, 182
Singletons, 156 Split read methods, 200-201
SIPeS, 237t SPP, 231, 235, 237t
siRNA (small interfering RNA), 274 SRA Toolkit, NCBI, 81-82
SISSRs, 231, 233t, 234, 237t SSAKE, 134
Six-frame translation databases, 331-332 Staden, Roger, 50, 53
16S ribosomal DNA Staden Chromatogram Format (SCF), 51
Human Microbiome Project, 42 Staden package
metagenomics and, 316-318, 317f base calling, 55-56
SLAM, 181t capabilities of, 53-54
s-libshuff, 317 EBA (Estimate Base Accuracy) program, 56
SLRH (statistically aided long-read haplotyping), 354 GELIN program, 54
Small interfering RNA (siRNA), 274 Genome Assembly Program (GAP), 55-56, 55
Small nuclear RNA (snRNA), 250, 274 overview, 53-56
Small nucleolar RNA (snoRNA), 274 SEQFIT program, 54
SMART, 176t sequence assembly, 49, 55-56, 98, 99f, 128
Smith-Waterman-Gotoh algorithm, 42 StamLab, 241
Smith-Waterman (SW) algorithm, 38, 49, 62-63, 111-113, Staphylococcus aureus, 141, 351
113f STAR (Spliced Transcripts Alignment to a Reference), 282
BWA compared, 195 Statistically aided long-read haplotyping (SLRH), 354
nanopore sequencing and, 344 Strelka, 202-203
searching databases, 64 Streptococcus, Group A, 142
SMRT (single-molecule real-time) technology, 349 Streptococcus mutans genome, 142, 145, 150, 151f, 153
SNAP, 181t Streptococcus pneumoniae genome, 9, 11
snoRNA (small nucleolar RNA), 274 Structural variants, 191, 198-201
SNPeffect, 174t Sturtevant, 47
SnpEff/SnpSift software package, 210-211 Suffix array, BWT, 120, 121, 123
SNPs. See Single-nucleotide polymorphisms Sun Grid Engine resource management system, 162
snRNA (small nuclear RNA), 250, 274 Superfamily, 176t
SNVs. See Single-nucleotide variants Supported Oligo Ligation Detection. See SOLID sequencing
Snyder, Michael, 16 Support vector machine, 344, 346, 348f
SOAP2, 116, 124, 223 SureSelect, 205
SOAPdenovo2, 158t, 182 SVA (Sequencing Analysis Viewer), 29-30, 30f
SOAPdenovo-Trans, 158t, 162-164, 166, 182 SW algorithm. See Smith-Waterman (SW) algorithm
SOAP (Short Oligonucleotide Alignment Program), 115-116, 223 SwissModel, 177t
Software. See also specific applications; specific programs Synapse, 78-79
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Tags, 95
TAIR, 174t
Tandem mass spectrometry (MS/MS), 325, 326f, 327,
329, 331
Taq polymerase, 52
Targeted sequencing, 204-206
Taxonomy
mathematical, 47
operational taxonomic unit (OTU), 312, 316-319
16S data and, 316-317, 317f
teraFLOPS, 112
TES (transcription end site), 354
Third-generation sequencing methodology, 338, 349
3C (chromatin conformation capture), 245-246
TIGRFAMs, 176t
TMHMM, 177t
TopHat, 43, 182
RNA-seq and, 282-283, 301, 303-304, 304f
variant detection, 201
TopHat2, 367
TopHat Fusion, 201
Trace Archive, 73, 75
Traceback matrix, 110-111
Trans-ABySS, 158t, 160-161, 166
Transcription end site (TES), 354
Transcription factors, 217-218, 221-222, 226, 228-229, 233-235,
239t, 240
Transcription start site (TSS), 226, 2271, 228, 230, 354
Transcriptome assembly
de novo, 155-166, 182-183
metrics for evaluation of assemblies, 164-165
QOases for Velvet, 158-160, 158t, 166
overview, 155-158
Soapdenovo-Trans, 158t, 162-164, 166
SOP (standard operating procedure), 157
Trans-ABySS, 158t, 160-161, 166
Trinity, 158, 158t, 161-162, 166
quality control, 157
Transcript variants, 183
TransDecoder, 183
Transfer RNA (tRNA), 181, 274-275
Translated BLAST, 179
Translation databases, six-frame, 331-332
Translocations, 191
Trapnell, Cole, 295
TreeClimber, 317
Trie, BWT, 116-117, 117f
Trimmed mean of M values (TMM) normalization,
289, 291
Trimming. See Quality trimming
Trimmomatic, 38, 39f, 40, 43, 157
Trinity, 158, 158t, 161-162
tRNA, 181, 274-275
TruSeq DNA Sample Prep Kit, Illumina, 142
Truseq2/Truseq3, 38
TSS (transcription start site), 226, 2271, 228, 230, 354
Tumor heterogeneity, 202
Turing, Alan, 47
TWINSCAN/N-SCAN, 181t
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Ubuntu Linux GUI, 364
Uchime, 316
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UCSC Genome Browser, 96

as annotation data resource, 174t

ChIP-seq and, 95

data formats, 92-93

data visualization, 98-99, 100f

ENCODE data, 252, 253f
UniFrac, 317-318, 317f, 319
Uniprot, 172, 315
UniprotKB/SwissProt, 177t
UniprotKB/TrEMBL, 177t
UniProt Knowledgebase, 179
Unpermute algorithm, 121
U.S. National Cancer Institute, 77
Useq, 94-95, 231, 234-235, 237t
UWGGC software, 57-58
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Variable number tandem repeats (VNTRs), 199
Variant call format. See VCF
Variant detection, 8, 37, 80, 191-212
annotation of variants, 208-212
cancer somatic variant discovery, 201-204
ClinVar, 211-212
contaminating sequences, 41
coverage and, 191, 193, 200
DNAnexus platform and, 369
nanopore sequencing and, 346
overview, 191-193
population data, 206-208, 209f
in RNA, 280
single-nucleotide variants (SNVs), 191-198
BWA, 195
GATK, 197-198
MAQ (mapping and Assemblies with Qualities),
193-195
SAMTools, 195-197
structural variants, 191, 198-201
targeted sequencing, 204-206
Variant detection algorithm, 90
VariantFiltration Walker, 198
VarScan2, 202-203
VCAKE, 134
VCEF (variant call format), 76, 84, 94, 252
annotation of variants, 209-210
fields in file format, 196t
QUILTS tool and, 331
SAMTools and, 195
Vega, 174t
Velvet, 134, 142-147, 182, 351
effect of expected coverage on assembly, 144, 144t
effect of insert length on assembly, 143, 144t
effect of k-mer size on final assembly, 144-145,
145t, 146f
Oases program for, 156, 158-160, 158t, 166
quality of assembly, 149-153, 150t, 151f-152f
transcriptome assembly, 156, 158-160, 158t, 166
VelvetOptimiser, 146-147, 147t
Venter, Craig, 273
VirtualBox, 317, 320, 364-365, 365f, 366
Virtual machine (VM), 97, 314-315, 363-369, 365f
Visualization of data. See Data visualization
Visualization tool
ChIP-seq and, 95
choosing, 95-98
VMware, 364
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VNTRs (variable number tandem repeats), 199 X
Voom function, 289, 292 X11, 60, 364

X!Hunter, 326
X! Tandem, 326
w
Walk-left algorithm, 121
Watson, James, 10
‘Webb, Watt W., 22 Y
WGSQuikr, 315
Whole-genome sequencing
cost, 204
nanopore sequencing, 340
variant detection and, 206-208

Y-STR (short tandem repeats on Y chromosome), 86

WIG (wiggle) format, 92-93, 99 z

Wisconsin/GCG package, 57-58 Zero-mode waveguide (ZMW) nanostructure arrays, 22
Word hashing, 62 ZINBA (zero-inflated negative binomial algorithm), 231,
WormBase, 104, 174t 235-236, 237t, 244
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