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The Problem: DNA Sequence data allows researche.rs to i@entify variations withi.n the genomes of (4) Variant ¢ alhng
individuals of a species that could impact important production traits; however, tools designed to 1dentify these , , , ,
L. ften des; d TS h tud; Aligned sequence data 1s then processsed using several programs in
variations are often designed specifically Tor mouse or human studies. order to identify Copy Number Variants (CNVs), Single Nucleotide
Polymorphisms (SNPs) and Insertion/Deletions (INDELs). CNVs are
called using three algorithms used by the Human 1000 Genomes Project .
Pl‘OpOSQd Solution: we are designing an open-source pipeline for the analysis of DNA sequencing 2] (SR, RP and RD) whereas SNPs and INDELs are called by the (6) Final Results
studies involving non-model organisms and agricultural species. The pipeline will be free for academic and Broad Institute’s Genome Analysis Toolkit (GATK). CNV, SNP and INDEL calls are then cross
research use and the source code for all written programs will be released with the final package. Additionally, _ referenced against information known about the
the results of the analysis will be provided to the end-user in easily accessible forms, such as excel Spllt Read (S R) genome in order to see if they impact genes or other
spreadsheets, text summaries and pdf file plots 5 functional  genetic regions  (this 15 called
P ’ P P ' és "Annotation"). Afterwards, the results are tabulated
‘g’ \ PAM and presented to the user in spreadsheets and plots.
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In order to make management of each step more flexible, we have _ ] D . Read Pair (RP) oo
implemented a configuration file control system for running the = COnflg. File Sﬁquegie ttiées (ffastq files) are ﬁr.st split into smaller chunks and — O/
ipeline. The configuration file contains the locations of sequence allghed 1o the TEICTehce genome Usiig das Mdny processors as — . . Ox.
If)"ﬂI;s ("fastq" files) ind the locations of installed pipeline pr(c)lgrams - Reference Genome allowed. Alignment is a process that compares raw sequence data (5 ) Merger and Filtration 600
and scripts. In order to speed up computation time, the pipeline can = Num. of Processors back to the original reference genome and identifies the part of the The results of the three CNV calling algorithms are

genome that the sequence likely originated from. Because this

make use of multiple processor cores and high performance merged using an algorithm we call "Precision

- Raw Sequence Reads

computing architectures. pipeline splits up the sequence reads into smaller, manageable . Aware Merger" (P.A.M.) that takes into account the -
_ chunks, 1t is able to use multiple processors to speed up alignment Qg,‘? / Read De pth (RD) unique advantages and disadvantages of each
(this strategy 1s called "Divide and Conquer"). N method. The SNP and INDEL calls are further
© filtered 1n order to improve quality
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(1) DNA Resequencing
The Human Genome Project, which was the A Test Run: 1 OO Sequ enced Bulls Summary of Variants Detected by the Pipeline Analysis Copy Number Indicates Expansion of
first major DNA sequencing project for a | Immune System Genes
large EUkaryOtiC genome, lasted 10 years _ Average Number of Sequence Deletions per Breed 1 1 ! 1 1
and cost approximately $3 billion. The cost Number Millions of s eI o " PP .
to sequence new genomes has dropped : 2 s e . BNE, @ 50 100 150 200 250
precipitously since that project concluded, Cattle Breed of base pairs S g ' 27001 - ﬁ LA ER S S—— ErE— e o R
and current price estimates hover around Animals (Mbp) £ - — e e R B THOACE & suwz | o ® o N
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methods of sequencing and improve .y : P nsertions TandemDups R L0
instrumentation (e.g. the HiSeq 2000; = nmmresmeen Bos indicus Gir 6 146.87 : g - M6 se . g s Loc100126815 o
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Our pipeline was designed for the explicit purpose of Bos taurus Angus 17 1027.09 T ek T NED10 5 T w00 0 e
analyzing DNA sequence data from organisms that Bos taurus Holstein 32 718.95 Average number of SNPs per Breed BNBDF;/?)Gs ’ ;% Ooe;()) ®
already have a finished reference genome project. As of Bos taurus Jerse 3 144 6 T s oomoses TUBATB wee o o
the writing of this poster, this includes 6 agricultural ] Y ' LR 5750508 — e | L e
animal species and 17 agricultural plant species with Bos taurus Limousin / 155.47 N 2100 29529105 GMAPT | o0 @ co
many more to shortly .fouow. The reason why Bos taurus Romagnola A 92 57 5 5 ~ — — - — Mots| o o o | | | |
researchers resequence individuals of a species that Brood 0 10 20 30 40 50
already have a completed reference genome is to identify Copy Number
variations 1n DNA sequence within that individual's o . . . .
genome. These variations can be linked to disease Table: Our dataset was composed of eight different breeds of cattle Figure: A sumimary of all variants currently detected usimg our Flgure: Association of genetic features with variants (Annotatlon) has
ilsf%tlbﬂ'lty (powde(liy ‘mildew Sﬁéceptlbllltfyl n from two cattle subspecies: Bos indicus (or "zebu") and Bos taurus pipeline shows a clear difference between indicus and taurus revealed several interesting biological features [1]. Antimicrobial peptides,
rabidopsis (a)) or productive traits (white coat color n ) ' : : : . : . . .
Shon (bp)) (a)) or p ( Each individual was sequenced to at least 6X coverage, and several subspecies in the number of SNPs identified. Insertions and which serve as a first line of defense for the immune system, are often
* , . . . . .
animals were sequenced to greater depth in order to provide a contrast deletions vary far more among breeds than subspecies and may duplicated. This may indicate an evolutionary "arms-race" between the
reflect smaller phenotypic differences. animal and environment as bacteria evolve to resist Antimicrobial compounds

over time.




