Motif Bias Test Procedure (9/18/12)
Surrogates, used for producing baselines, can be produced in numerous ways. Two methods are discussed here in the context of determining how similar one distribution of surrogates is to the preferred distribution, that is, the uniform distribution of tree shapes (B3). When generating surrogates constrained by certain features such as k-mer proportions, stringent constraints (larger k) will require impractical run-time. However, a small sample for comparison with other techniques is practical.
The alternative method to generating trees and accepting those meeting the given constraints is to generate the trees with the k-mer components such that the tree naturally satisfies the constraints. Each k constraint has its own generator in the B8 baseline, from dimer (2-mer) to tetramer (4-mer) constraints (the uniform distribution is achieved by 1-mer constraint method). The downside is that it cannot be assured that the sample will be uniform, thus this test to determine the amount and quality of bias.
1. Generate random set 
java -classpath .:lib/JSAP-2.1.jar org.cn3.ns.motif.generation.ConstrainedSurrogateGenerator -n 40 -o LTS --startConstraint 2 -M 2 -s 5 --maxSequenceLength 1200
Produces ~/fastaFromSwc/NM/Random/Method8/Mapping2/surrogatesLTS-40sets_B8_Set5.dat
2. Get trimer frequencies
java -classpath .:lib/JSAP-2.1.jar org.cn3.ns.motif.analysis.KmerFrequencyCalculator -o LTS --sourceTraversal LTS -T 0.0 -m 8 -S 0 -K 0 --randomSet 5 --randomSets 40 --randomK 2 --startK 3 --endK 3 --outputDir ~/results/ --singleSurrogateFile true
Produces ~/results/KmerFreqs-SizeLTSRandSets40MeanK2-B8LTS_Set5-K3.csv
java -classpath .:lib/JSAP-2.1.jar org.cn3.ns.motif.analysis.KmerFrequencyCalculator -o STL --sourceTraversal LTS -T 0.0 -m 8 -S 0 -K 0 --randomSet 5 --randomSets 40 --randomK 2 --startK 3 --endK 3 --outputDir ~/results/ --singleSurrogateFile true
Produces ~/results/KmerFreqs-SizeSTLRandSets40MeanK2-B8LTS_Set5-K3.csv
3. Check basic trimer results (raw trimer frequencies under each generation method)
In RStudio, load ClusterAnalysis.r to source requisite R files. 
Load RawKmerFreqsFunctions.r, setting up default directories and functions.
	Load data into randB3_LTS3merFreqs, randB3_STL3merFreqs, randB3_LTS8merFreqs, randB8_STL3merFreqs, combining appropriately and making sure they share the same rownames. Run the distributionComparison and/or boxplot.

4. Check PRs of B8 randoms within B3 baseline???
java org.cn3.ns.motif.analysis.ConstraintAnalyzer -S 0 -K 0 -o LTS --startK 3 -C 3 -s 40 -T 0 -m 8 --newStorage T --surrogateSet 5 --useRandomSet 5 --useRandomK 2 –useRandomBaseline 3 --outputDir ~/results/PercentileRanks/

5. Produce PRs of real neurites in B8 baseline and compare with B3 baseline (ultimate test)
java -classpath .:lib/JSAP-2.1.jar org.cn3.ns.motif.analysis.ConstraintAnalyzer -S 0 -K 0 -o LTS -C 2 -s 40 -T 0 -m 8 --newStorage T --surrogateSet 5 --outputDir ~/results/PercentileRanks/
Produces ~/results/PercentileRanks/PR-40Sets-5-SizeLTS-B8LTS-T0.0-Whole_K0-1.csv
~/results/PercentileRanks/PR-40Sets-5-SizeLTS-B8LTS-T0.0-Whole_K1-2.csv
~/results/PercentileRanks/PR-40Sets-5-SizeLTS-B8LTS-T0.0-Whole_K2-3.csv
java -classpath .:lib/JSAP-2.1.jar org.cn3.ns.motif.analysis.ConstraintAnalyzer -S 0 -K 0 -o STL -C 2 -s 40 -T 0 -m 8 --newStorage T --surrogateSet 5 --outputDir ~/results/PercentileRanks/
Produces ~/results/PercentileRanks/PR-40Sets-5-SizeSTL-B8LTS-T0.0-Whole_K2-3.csv

To actually complete analysis, go to PercentileRankAnalysis.r and run code under comment “# Produce summary data of all neurites, axons, apical dendrites, and dendrites” (requires loading data into prDataB8_40Combo)


For constraint by 3-mer and 4-mer
1. Generate random set 
java -classpath .:lib/JSAP-2.1.jar org.cn3.ns.motif.generation.ConstrainedSurrogateGenerator -n 40 -o LTS --startConstraint 3 -M 4 -s 7 --maxSequenceLength 1200
Produces ~/fastaFromSwc/NM/Random/Method8/Mapping2/surrogatesLTS-40sets_B8_Set7.dat
java -classpath .:lib/JSAP-2.1.jar org.cn3.ns.motif.generation.ConstrainedSurrogateGenerator -n 40 -o STL --startConstraint 3 -M 4 -s 7 --maxSequenceLength 1200
Produces ~/fastaFromSwc/NM/Random/Method8/Mapping2/surrogatesSTL-40sets_B8_Set7.dat
2. Get trimer frequencies
java -classpath .:lib/JSAP-2.1.jar org.cn3.ns.motif.analysis.KmerFrequencyCalculator -o LTS --sourceTraversal LTS -T 0.0 -m 8 -S 0 -K 0 --randomSet 7 --randomSets 40 --randomK 3 --startK 4 --endK 4 --outputDir ~/results/ --singleSurrogateFile true
Produces ~/results/KmerFreqs-SizeLTSRandSets40MeanK3-B8LTS_Set7-K4.csv
java -classpath .:lib/JSAP-2.1.jar org.cn3.ns.motif.analysis.KmerFrequencyCalculator -o STL --sourceTraversal STL -T 0.0 -m 8 -S 0 -K 0 --randomSet 7 --randomSets 40 --randomK 3 --startK 4 --endK 4 --outputDir ~/results/ --singleSurrogateFile true
Produces ~/results/KmerFreqs-SizeSTLRandSets40MeanK3-B8STL_Set7-K4.csv
java -classpath .:lib/JSAP-2.1.jar org.cn3.ns.motif.analysis.KmerFrequencyCalculator -o LTS --sourceTraversal LTS -T 0.0 -m 8 -S 0 -K 0 --randomSet 7 --randomSets 40 --randomK 4 --startK 5 --endK 5 --outputDir ~/results/ --singleSurrogateFile true
Produces ~/results/KmerFreqs-SizeLTSRandSets40MeanK4-B8LTS_Set7-K5.csv
java -classpath .:lib/JSAP-2.1.jar org.cn3.ns.motif.analysis.KmerFrequencyCalculator -o STL --sourceTraversal STL -T 0.0 -m 8 -S 0 -K 0 --randomSet 7 --randomSets 40 --randomK 4 --startK 5 --endK 5 --outputDir ~/results/ --singleSurrogateFile true
Produces ~/results/KmerFreqs-SizeSTLRandSets40MeanK4-B8STL_Set7-K5.csv

3. Check basic trimer results (raw trimer frequencies under each generation method)
In RStudio, load ClusterAnalysis.r to source requisite R files. 
Load RawKmerFreqsFunctions.r, setting up default directories and functions.
	Load data into randB3_LTS3merFreqs, randB3_STL3merFreqs, randB3_LTS8merFreqs, randB8_STL3merFreqs, combining appropriately and making sure they share the same rownames. Run the distributionComparison and/or boxplot.

4. Check PRs of B8 randoms within B3 baseline (alternative measurement of bias)
java org.cn3.ns.motif.analysis.ConstraintAnalyzer -S 0 -K 0 -o LTS --startK 3 -C 3 -s 40 -T 0 -m 8 --newStorage T --surrogateSet 5 --useRandomSet 5 --useRandomK 2 –useRandomBaseline 3 --outputDir ~/results/PercentileRanks/

5. Produce PRs of real neurites in B8 baseline and compare with B3 baseline (ultimate test)
java -classpath .:lib/JSAP-2.1.jar org.cn3.ns.motif.analysis.ConstraintAnalyzer -S 0 -K 0 -o LTS -C 2 -s 40 -T 0 -m 8 --newStorage T --surrogateSet 5 --outputDir ~/results/PercentileRanks/
Produces ~/results/PercentileRanks/PR-40Sets-5-SizeLTS-B8LTS-T0.0-Whole_K0-1.csv
~/results/PercentileRanks/PR-40Sets-5-SizeLTS-B8LTS-T0.0-Whole_K1-2.csv
~/results/PercentileRanks/PR-40Sets-5-SizeLTS-B8LTS-T0.0-Whole_K2-3.csv
java -classpath .:lib/JSAP-2.1.jar org.cn3.ns.motif.analysis.ConstraintAnalyzer -S 0 -K 0 -o STL -C 2 -s 40 -T 0 -m 8 --newStorage T --surrogateSet 5 --outputDir ~/results/PercentileRanks/
Produces ~/results/PercentileRanks/PR-40Sets-5-SizeSTL-B8LTS-T0.0-Whole_K2-3.csv

To actually complete analysis, go to PercentileRankAnalysis.r and run code under comment “# Produce summary data of all neurites, axons, apical dendrites, and dendrites” (requires loading data into prDataB8_40Combo)

