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Challenges

Sample collection and : Data reduction Downstream
O e : B Sequencing
experimental design B Data management analyses
100% _
[P S
High-level summaries
(VCF, Peaks, RPKM)
Downstream analyses
(differential expression, 0% ~
novel TARs, regulatory Pre-NGS Now Future
fethore @) (Approximately 2000)  (Approximately 2010)  (Approximately 2020)

Sboner et al. Genome Biology 2011 12:125
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Genotype Imputation

typed SNPs may not d Reference set of haplotypes, for e / € X ation at imputed SNPs may
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1 ﬂuCH is a tool for haoplotyping, genotype imputation and disease association analysis 5 = STRATEGY #2 =
developed by Goncalo Abecasis and Yun Li. MaCH was first used to imputed missing L6 USE REFERENCE (eq. HAPMAP) HAPLOTYPES AS INPUT
genotypes in our FUSION genomewide association study (Scott et al, Science, 7
and has since been used in the analysis of many other GWAS. .8 FILES:
9

This file explains how to install MaCH 1.9 on NICS computing resources, although <] If you select this option, you should generate a file that includes a set of
the instructions are relevant for all Linux systems. Below the numbered instructions P: reference haplotypes. These can be typed at more markers than are available
is a modified and extended version of the README file provided by the developers P: in your sample. You will also need a small file that lists all the markers
to explain the options, inputs, and how to run MaCH 1.6. This file includes P: that appear in the phased haplotypes.
information from both the MaCH homepage and wiki as well.
Then, to estimate missing genotypes, you'll need to provide the Merlin format

Contents:  Installation, Input, Options, Execution/Examples, Output 4 data and pedigree files, the reference haplotypes and the list of SNPs in the

Quality Assessment, Further Analysis, Troubleshooting, 4 reference haplotypes.

Additonal Resources

USEFUL COMMAND LINE OPTIONS:

INSTALL MACH 1. MName the reference haplotype and snp list files with —-haps and —-snps.

If you use the --autoFlip option, MaCH 1.0 will try to automatically resolve
Get the tar file from the MaCH website using the following problems with alleles that are inconsistently labeled in your sample and the
command : reference panel (by flipping strands and dropping markers where this trivial
solution does not help).
wget http: oh .umich.edu/csg/abecasis/MaCH/down load/mach.1.8
Most of the time, you'll get good estimates of genotypes at untyped markers
Untar the files using the tar command. using the —-rounds <= and --greedy option

tar -xf mach.1.9.15.source.tgz If you don't use the --greedy option, you can control computational effort
with the --weighted and —-states <= options. However, this alternative strategy
Navigate to the directory containing 'Makefile,' if generally requires more iterations before converging to a good solution
necessary .
EXAMPLE USAGE:
cd directory/with/new/files
mach -d sample.dat -p sample.ped -h hapmap.haplos -s hapmap.shps --rounds 50 --greedy --geno
Ensure you are using g++ as the compiler. If you use NICS
resources, you should use the CC wrapper; and you may have mach -d sample.dat -p sample.ped -h hapmap.haplos -s hapmap.shps --rounds 500 --states 200 --geno
to swap modules. Use '‘module list', ‘module avail' and
‘module swap <new="' commands to accomplish this. 3 mach -d sample.dat -p sample.ped -h hapmap.haplos -s hapmap.shps --rounds 500 --states

200 —-weighted --geno

make all 3 ': It is very important to ensure that alleles are lobeled consistently in
your sample and in the reference panel. MaCH 1.9 will automatically warn
OR {NICS-- ie. Darter) i you about alleles that differ in frequency greatly between your sample
and the reference panel or that have different allele names in the two
module swap PrgEnv-cray PrgEnv-gnu ) subsets of data. However, these checks will not catch all inconsistently
module list {look for geo) 5 labeled alleles.

make all CXX=CC {to use the CC compiler wrapper) 38 = STRATEGY #3 =
51 USING DATA FROM PREVIOUS RUNS TO SPEED UP IMPUTATION
5. Install the binaries in /usr/local/bin by using the
following command : 33 The standard genotype imputation approach, described as strategy #2 works best

when you execute a large number of iterations of the Markov Chain (50-100). These

make install 35 iterations are used to simultaneously update the crossover map (which determines
the likely locations for haplotype transitions), to update the errorrate map

orR 57 (which flags unusual markers), and to estimate the missing genotypes.

make install=/directory/to/install 59 En alternative approach is to use a single set of estimates for the crossover and
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All vs. ALl BLAST

e,

paralogs

A
" X

~ e

3\
\
\
_A

-
chick(* mouse(x mousel’ chick}  frogf3

(-chain gene 3-chain gene

\_ gene duplication
v http://www.bio.davidson.edu/




Resul

All_Co
ATH_Co
CCL Co
CRE_Co
MTR_Co
0SA_Co
PPA_Co
PTR_Co
SIT_Co
STU_Co
THA_Co
ZMA_Co
PTR_No
SIT_No
STU_No

ATH_Co

CCL_Co

CRE_Co -
MTR_Co -
O5A_Co -

PPA_Co
PTR_Co
SIT_Co
STU_Co
o co [ [
ZMA_Co 2ZMA_No

= 2 = 3 3 %

& FE 5 H FE R

SIT_Al

STU_AI

THA_AI

ZMA_Al




Results




Results

All BLAST: ZMA
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Future Goals

Extension of HSP-BLAST all v. all analysis
Improved automated workflows
HSP implementation of additional tools

Increased accessibility for computational tools

through science gateways
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