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High Throughput 
Sequencing (HTS)

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

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

Indel Duplication Inversion

SNP Tandem 
repeat

GATTGCATCAGGCAG

GATTGCAGCAGGCAG

Sample 1

Sample 2

CCGATATATAT--CGC

CCGATATATATATCGC
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SNP detection

AACGCGGCCAGCCGGCTTCTGTCGGCCAGCAGCCAGGAATCTGGAAACAATGGCTACAGCGTGC

AACGCGGCCAGCCGGCTTCTGTCGGCCAGCCGGCAG

  CGCGGCCAGCCGGCTTCTGTCGGCCAGCAGCCCGGA

   GCGGCCAGCCGGCTTCTGTCGGCCAGCCGGCAGGGA

      GCCAGCCGGCTTCTGTCGGCCAGCAGCCAGGAATCT

          GCCGGCTTCTGTCGGCCAGCAGCCAGGAATCTGGAA

               CTTCTGTCGGCCAGCCGGCAGGAATCTGGAAACAAT

                      CGGCCAGCAGCCAGGAATCTGGAAACAATGGCTACA

                         CCAGCAGCCAGGAATCTGGAAACAATGGCTACAGCG

                         CAAGCAGCCAGGAATCTGGAAACAATGGCTACAGCG

                            GCAGCCAGGAATCTGGAAACAATGGCTACAGCGTGC

Locus i

R
i
   : Set of reads covering locus i

r(i) : Basepair from read r covering locus i
ε

r(i)
 : Error probability reading r(i)

G
i    

: Genotype at locus i

Reference
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SNP detection

Prior Conditional
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Structural variants detection

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.O., 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.

Read Depth (RD) Read Pair (RP) Split Read (SR)
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NGSEP

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

http://www.sourceforge.net/projects/ngsep/
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Using NGSEP

Core Functions
Variants Detector

VCF Filter
VCF Converter

...

Command Line
Interface Eclipse Plugin

NGSToolsApp.jar

Galaxy Wrappers
(XML)

CyVerse
(Former iPlant) 

Apps

DNAnexus Wrapper
(only VariantsDetector)

See webinar at https://www.youtube.com/watch?v=vJlZefQ1TKA
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SNP calling QA

K-family      

Visit poster P0362
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WGS as a resource for 
MAS in rice

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

Attend IRIC workshop this Wednesday (W540)
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NGSEP users
Institution Species Goal Sequencing 

approach
DOI

University of 
Connecticut

Human, Mouse Discovery of epitopes for 
immunotherapy

RNA-seq 10.1084/jem.20
141308

KU Leuven Yeast Gene discovery with BSA WGS 10.1186/1471-
2164-15-207

University of 
Georgia

Peanut SNP design for QTL 
analysis

WGS 10.1534/g3.11
5.018796

Universidad 
de Antioquia

Cryptosporidium,
Trypanosoma

Assembly and Copy 
Number Variation

WGS 10.1038/srep1
6324

CIAT Rice, Cassava 
Beans

Diversity, GWAS, SNP 
design for MAS

WGS, GBS, 
RAD-seq

10.1371/journal
.pone.0124617

Universidad 
Nacional

Potato GWAS on diversity panel GBS

Universidad 
de los Andes

Phytophthora Domestication / Diversity GBS

Cenicaña Sugar cane Expressed variants RNA-seq
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NGSEP Users
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Thank you
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NGSEP pipeline

Read alignment (bwa, bowtie2, ...)

Sorting (picard)

Variants Detector

Variants Merge

Genotyping

VCF Merge

NGSEP

SAM/BAM

Sorted
SAM/BAM

VCF and GFF
with new 
variants

VCF with
merged variants

Genotyped VCF

Final VCF with
genotypes

Per sample

Per population
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Comparisons per quality score
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Ho and MAF distributions
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