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High Throughput
Sequencing (HTS)

Cost per Raw Megabase of DNA Sequence

*7
2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2016

http://money.cnn.com/2013/06/25/technology/enterprise/low-cost-genome-sequencing/index.html

Species Genome Size (Mbp) # of sequenced samples with US$ 10K
Human 3200 4

Cassava 700 13

Bean 500 17

Rice 400 19
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Genomic variability
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SNP detection

Locus |

v

ReferenCe ——> aacecesccasccascTTCTETCE6CCAGCAGCCAGGAATCT GGAAACAATGECTACAGCETGE
AACGCGGCCAGCCGGCTTCTGTCGGCCAGCCGGCAG
CGCGGCCAGCCGGCTTCTGTCGGCCAGCAGCCCGGA
GCGGCCAGCCGGCTTCTGTCGGCCAGCCGGCAGGGA
GCCAGCCGGCTTCTGTCGGCCAGCAGCCAGGAATCT
GCCGGCTTCTGTCGGCCAGCAGCCAGGAATCTGGAA
CTTCTGTCGGCCAGCCGGCAGGAATCTGGAAACAAT
CGGCCAGCAGCCAGGAATCTGGAAACAATGGCTACA

CCAGCAGCCAGGAATCTGGAAACAATGGCTACAGCG
CAAGCAGCCAGGAATCTGGAAACAATGGCTACAGCG

GCAGCCAGGAATCTGGAAACAATGGCTACAGCGTGC

R : Set of reads covering locus i

r(i) : Basepair from read r covering locus i
£ 0 Error probability reading r(i)

G, : Genotype at locus i
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SNP detection
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Structural variants detection

Read Depth (RD)
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Abyzov, A., Urban, A. E., Snyder, M., and Gerstein, M. (2011). CNVnator: an approach to discover, genotype, and characterize typical and
atypical CNVs from family and population genome sequencing. Genome research, 21(6), 974-84. doi:10.1101/gr.114876.110

Korbel, J.0O., Abyzov, A., Mu, X.J., Carriero, N., Cayting, P., Zhang, Z., Snyder, M., and Gerstein, M.B. (January, 2009) PEMer: a
computational framework with simulation-based error models for inferring genomic structural variants from massive paired-end sequencing

data. Genome biology, 10(2), R23.
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NGSEP
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Debug As 4 Alternative Allele Coverage: Min: Max:
Team 4 1 L Case Refi
Compare With R [l Ignore Lower Case Reference
| Replace With el ) ["]Include Secondary Alignments
- »
Step tWO |—————T>> NGSEP Menu | Map R?ads Maximun Alignment Per Start Position: 2
Properties Alt+Enter soitalianment
= TTOBIE TS 5 Pairi = =]
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Unselected_bowtie2_sorted.bam - YeastSequencing/Mapping

Available at http://www.sourceforge.net/projects/ngsep/

Duitama J, Quintero JC, Cruz DF, Quintero C, Hubmann G, Foulquie-Moreno MR, Verstrepen KJ, Thevelein JM, and Tohme J (2014)
An integrated framework for discovery and genotyping of genomic variants from high-throughput sequencing experiments. Nucl. Acids
Res., 42 (6): e44.; doi: 10.1093/nar/gkt1381. http://nar.oxfordjournals.org/content/42/6/e44.full
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Using NGSEP

Galaxy Wrappers

(XML)

(

DNAnexus Wrapper
‘only VariantsDetector)

Command Line
Interface

i

Eclipse Plugin

Core Functions
Variants Detector
VCF Filter
VCF Converter
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K-family

NXxA

SNP calling QA
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WGS as a resource for
MAS In rice

Chr6 : 1,764,641 — 1,770,952
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Duitama J, Silva A, Sanabria Y, Cruz DF, Quintero C, Ballen C, et al. (2015) Whole Genome Sequencing
of Elite Rice Cultivars as a Comprehensive Information Resource for Marker Assisted Selection. PLoS

ONE 10(4): e0124617. doi:10.1371/journal.pone.0124617
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Institution

University of
Connecticut

KU Leuven

University of
Georgia

Universidad
de Antioquia

CIAT

Universidad
Nacional

Universidad
de los Andes

Cenicana

NGSEP users

Species

Human, Mouse
Yeast

Peanut
Cryptosporidium,

Trypanosoma

Rice, Cassava
Beans
Potato

Phytophthora

Sugar cane

Goal

Discovery of epitopes for
Immunotherapy

Gene discovery with BSA

SNP design for QTL
analysis

Assembly and Copy
Number Variation

Diversity, GWAS, SNP
design for MAS
GWAS on diversity panel

Domestication / Diversity

Expressed variants

Sequencing
approach
RNA-seq
WGS

WGS

WGS

WGS, GBS,

RAD-seq
GBS

GBS

RNA-seq
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NGSEP Users
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# Home (Change File) Date Range: | 2015-01-01 to 2015-12-31
DOWMNLOADS
1,609

In the selected date range

’\ TOP COUNTRY
d United States
36% of downloaders
¥ TOP OS5

Windows
34% of downloaders

05 downloads as: Percent j

Country # Android # Linux # Macintosh # Unknown # Windows # Total ~

1. United States 0% 6% 23% 48% 23% 583
2. Colembia 1% 40% 10% 1% 48% 465
3. Germany 0% 0% 0% 92% 8% 90
4. Spain 0% 0% 0% 100% 0% 78
5. Belgium 0% 14% 73% 0% 12% 64
6. Brazil 0% 48% 0% 2% 50% 46
7. India 0% 24% 0% 0% TE6% 34
8. Metherlands 0% 41% 0% 56% 3% 32
9. Philippines 0% 21% 29% 0% 50% 24
10.  Italy 0% 5% 27% 0% 658% 22
11. Switzerland 0% 23% 23% 45% 9% 22
12. Malaysia 0% 0% 0% 9% 91% 22
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NGSEP pipeline

Read alignment (bwa, bowtie2, ...) —» SAM/BAM

_ i _ Sorted
el SElEE Sorting (picard) > SAM/BAM
e NGSEPiVCFdGFF
i : ith ne 5
Variants Detector > V:/,Iariant\g
_ ¢ VCF with
Variants Merge ™ merged variants
Genotyping » Genotyped VCF
L Final VCF with
VCF Merge ™ genotypes
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Comparisons per quality score

Genotype calls

Errors C2 & C3
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Ho and MAF distributions
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