Guide Finder Draft Genome Example Exercise:

Prior to beginning the example exercise, read the instructions listed in the guide finder protocol for draft genomes. Download the R, RStudio, and BLAST if you do not already have these programs. 

1. Identify required files as information 
· Multi-sequence fasta file 
· Coding sequences file 
In the “Draft Genome Example” folder you will find two fasta files: a multi-sequence file downloaded directly from PATRIC and a concatenated, single-sequence file that was created using the guide finder pre-processing script. You will also find a coding sequences file, which contains the coding sequence of each gene (5’ 3’ direction) in the Staphylococcus aureus draft genome. This file was downloaded directly from PATRIC. The processing for downloading these two files is shown below, for reference. 

Downloading multi-sequence fasta file from PATRIC:

Downloading coding sequence file from PATRIC: 

2. Open the pre-processing script with the RStudio program and set the working directory 
The working directory is where all of the files you input into this program should be kept and where all files output by this program will save to. For ease, you can set your working directory to your Desktop, similar to the example shown below, if desired. Set the working directory by identifying the file path to this location. Press the green arrow to run this chunk of code 
3. Run the next three chunks of code (“Install Packages”, “Load Packages”, and “Functions Created”). You can do this by pressing the green arrow at the top of each chunk. You do not need to make any edits to any of these sections of code. Note that you only need to install the packages once and you only need to load the packages each time you run the pre-processing finder script. 

4. Input the mult-sequence fasta file and run the chunk of code to make into a single-sequence file. 
Do this by including the name of your fasta file (staphaureusexamplefasta_multiseq.txt) in the quotation marks within the read.fasta function (as shown below), if the file name is not already there. Run this chunk of code by pressing the green arrow. Wait until the chunk is entirely done running before proceeding with the next step. The output of this chunk is a file (saved to your working director) called “concatenatedfastafile.txt”, which contains the nucleotide sequence of the input genome concatenated into one sequence, with a series of 60 N’s between each contig. This single-sequence file will be the working fasta file for the remainder of the pre-processing script and the main guide finder script. It will be saved to your working directory after completion of this step and then re-input into the program in Step 5.



5. Set paths and input files
A. As shown in the first red box, input your fasta file by including the name of the single-sequence fasta file (concatenatedfastafile.txt) in the quotation marks within the readDNAStringSet function.
B. As shown in the second red box, input your fasta file by including the name of the single-sequence fasta file (concatenatedfastafile.txt) within MakeDatabase
C. As shown in the first blue box, set the file path for the location of the makeblastdb file.
D. As shown in the second blue  box, set the file path for the location of the blastn file. 
E. As shown in the first green box, input the coding sequences file (staphaureusexample_codingseq.fasta) in the quotation marks within the readDNAStringSet function
F. As shown in the second green box, input the coding sequences file (staphaureusexample_codingseq.fasta) within RunBlast
If you do not know how to identify the full path of the makeblastdb and blastn files, you can use the supplied script “FindPaths-Mac” to assist you. 
Run this chunk of code by pressing the green arrow 


6.Run the rest of the code chunks! 
Run each of the code chunks by pressing the green arrow. 

7. Identify the output file
The output file, DraftGenome_NewCoordinates.csv, contains a list of each individual gene ID, the start and end coordinates for each gene, and the strand on which the gene is coded (+/-). Check this output file against the file provided (aureusDraftExample_DraftGenome_NewCoordinates.csv), to make sure that the preprocessing script was run correctly; they should be the same.  Also, check the concatenated file (created in Step 4) and check this against the example concatenated file (EXAMPLEconcatenatedfastafile.txt); they should be the same.

8. Open the main Guide Finder script in RStudio.
The remainder of the instructions will guide you through the main Guide Finder script, using the pre-processed files created above. 

9. Set the working directory. 
The working directory is where all of the files you input into this program (DraftGenome_NewCoordinates.csv and concatenatedfastafile.txt) should be kept and where all files output by this program will save to. For ease, you can set your working directory to your Desktop, similar to the example shown below, if desired. Set the working directory by identifying the file path to this location. Press the green arrow to run this chunk of code 

10. Run the next three chunks of code (“Install Packages”, “Loading Packages”, and “Lists Functions”). You can do this by pressing the green arrow at the top of each chunk. You do not need to make any edits to any of these sections of code. Note that you only need to install the packages once and you only need to load the packages each time you run the guide finder script. 


11. Set the BLAST file path and the name of the fasta file in the “Set BLAST Path & File” chunk 
A. As shown in the red boxes, set the file path for the location of the makeblastdb file and the blastn file. 
If you do not know how to identify the full path of these files, you can use the “FindPaths-Mac” script to assist you.
B. Set the name of the fasta file here, as shown in the blue box. Change to concatenatedfastafile.txt for this example. Make sure this file is held in the working directory.
 


12.Input the FASTA file. 
Do this by including the name of your fasta file in the quotation marks within the readDNAStringSet function. This should be the same file as the last step. Make sure this file is held in the working directory. Run this chunk of code. 


13. Define putative promoter region. 
The number you input here will determine how far upstream of a gene’s start site the Guide Finder program will look to identify guides in the promoter region. This can be set anywhere between 0-100. For this exercise, set PromoterRegion to 50 (as shown in the red box). 



14 .Set CompleteGenome to FALSE.
In this next chunk of code, set CompleteGenome to FALSE and run this chunk. 



15. Skip the next chunk of code (labeled FOR COMPLETE GENOMES ONLY)
Do not run this piece.

16. Input the DraftGenome_NewCoordinates.csv file created from the pre-processing script 
Add the name of your output file from the pre-processing script (DraftGenome_NewCoordinates.csv is default). Add in quotations to parentheses after fread(), as shown in the red box below. 


17. Set parameters for guide design 
For this example, we will set the following parameters for guide design. These are based on rational design parameters that have been successfully used to design guides in our lab. The meaning of each parameter is outlined in the R script, as shown below. Press the green arrow to run this chunk of code
















18. Set ManualGuideSelection to FALSE 
This chunk of code allows a user to only use the guide finder program to design guides for a select number of genes (if using a complete genome) The genes are subset using unique locus identification numbers. For this example, we want to run the program on the entire genome so we set ManualSelection to FALSE. There is no need to change or delete the gene identifier numbers in GenesToSelect if ManualSelection is set to FALSE. Press the green arrow to run this chunk of code
[image: ]







	
19. Set parameters for relaxed thresholds 
The guide finder program has the ability to identify genes that did not produce usable guides under the primary parameters and re-run these genes through the program again with relaxed thresholds in an attempt to recover guides. This allows more guides to be identified without compromising quality for the initial round of guide creation. In this example, set the relaxed parameters as show below. Descriptions of relaxed parameters are described in the script, as shown below. Press the green arrow to run this chunk of code

20. Set the path for BLAST 
Set the path to BLAST again in this chunk. This step is optional and only needs to be run if the user wants to find more guides for genes that did not produce any. In this example, we’ll run this chunk of code because we want to eventually perform this iterative step so we need to set the parameters for relaxed guide design (above, step 11) and set parameters for relaxed off-target searching (step 12). Set this so the same file path for blastn as you did in Step 11. Do this for ReRunBlast and ReRunBlast_Lowered. In this step, there is no need to set the path for makeblastdb anywhere. No need to make any more modifications to the code except to set the file path (seen in red, below). Press the green arrow to run this chunk of code



21. Run the rest of the chunks of code! 
Run the remaining chunks of code. There is no need to edit anywhere below the DO NOT EDIT BELOW THIS LINE message. Simply press the green arrow on each chunk to run it. The code is commented so that you may follow along. 

22. Look at your output files. 
The program will output files (saved to your working directory): 
1) CompleteGuidesList: a list of all possible guides, unfiltered, for reference
2) CompleteFilteredGuides: list of all possible guides, filtered
3) TopHits_Guides: a list of guides—the desired max number/gene set by the user—closest to the transcription start site
4) Pairwise_Guides: a list of all possible guide pairs for each gene, for dual gene targeting
5) GenesWithoutGuides: a list of genes that did not produce guides with primary thresholds
6) GuidesUsingLoweredThresholds: a list of top hits guides for genes re-run with relaxed parameters
7) OverallGeneInfo: information about the number of genes that created guides (top hits versus paired guides) from primary thresholds and the number of genes that created guides with the lowered thresholds. 

[bookmark: _GoBack]Make sure that these files are the same as those provided in the Draft Genome Example folder to see if the program was run correctly.
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e setup, includesFALSE}
knitr: opts_knitSsetCroot.dir « */Users/spotom/Desktop’)
Setnd( ' /Users/spoton/Deskiop") #set. working directory
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__Making a milti-sequence fasta file into o single-sequence fasta file_
This must be the first step in the progran, since the renainder of the progron requires o single-sequence fasta file as input

Moking  single-sequence fosta file fron o =ulti-sequence fasta file (with @ siring of GONs betneen contigs)

This pre-procesing script ond the guide Findar progras require o single seauence fasta file. Your genore seaience may be in several
contigs rather than ane sequence

5o this chunk of code concotenates the contigis and adds a series of Ns between the contigs. Substitute the file rare for the nare of
your file.

Exaeple: Exomple: fostafilec-reod. fasta(file- "Auraus_SAL4_Draft_fosto. fasta’ , os.string = TRUE); replace Aureus_SAL4_Droft_fast. fasta
With the nare of your file. Moy be -fasta or -txt fila.

If you olready hove o single-seauence file, skip this chuck and sirply upload the fosto file using the next chunk of code

e, evaloFALSE, echo-FALSE}
fastafle<-read. fasta(fiLe-"stophaureusexanplefasto_rul tisea. bxt”, as.string = TRUE) #recd in fasta file

seqnanes-nanes(fastafile) fsubset seq names/T0s
seq<pasteCfastafile) subset sequences
seqif<-data. frame(seqnares, seq) #puste together in a dota frone
#1o0p to odd Ns to begining of each contig
NewFosta UL
for (i in L:nroncsead) {
searows-seqdf(1,]
Searontnewseqs paste(Ns,searonssea, sep - "7, collapse =
newseqs-cbind( seqrontseanoras, searominenseq)
NewFosto-rbind(NenFosta, neseds)
3
NewFostaldata. frame(NewFasta, stringssFactors = FALSE) nake doto frone
nomes(NenFastol)<-c("10", "sequences" #renane

SingleSeqs-paste(NewFastad(2:nron(NenFastat), 2], collapse = ™*) #paste together sequences
SingleSeqrasto- DAString(SingleSea) #ecke into DVA =tring cbject.
write. fasta(SingleSeqFasta, "SingleSequenceFastoFi1e", file-"concatenatedfastafile. ™) #urite out to fasta file
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_Add file names here.
In this chunk of code, add the nanes of the files you'll be pre-processing.
For this preprocessing script, you'l1 need:

* Coding sequence file: this file contains the nucleotide sequence for each gene in the entire genome in the 5' --> 3' direction

* Fasta file: this file contains the entire nucleotide sequence of the genome. For draft genomes, this file may be broken up into different

contigs within the same file. However, the guide finder program requires a single-sequence fasta file as inpt.
For this reason, the previous chuck of code has concatenated these chuncks of sequence into one contiguous sequence. Here, input this new,
concatenated sequence.

Add the nanes of your files here:

Example:

TnputGenoe<-readONASt ringSet( __" concatenatedfastafile. txt’__, use.nanes = TRUE); replace "concatenatedfastafile. txt
your single-seauence file, if you did not create your file with the dbove chunk of code

Ci.e. you already hod o single-sequence file).

MakeDatdbase<-" __/Users/spoton/Documents,/Tenp/Guide-Finder-naster/GuideF inder-Mac/akeblastdb__ ~in _concatenatedfastafile. txt_ -dotype
nucl -out GenoneDatabasefpi’; replace "concatenatedfastafile.txt” if you have a different file than created above.

COS<- readNAStringset(" __Aureus_CDS. fasta__", use.nanes = TRUE); replace "Aureus_(DS. fasta” with the name of your coding sequence file.
RunBlost<-" __/Users/spoton/Docunents, Tenp/Guide-Finder-naster/GuideFinder-Vac/blastn__ -task megablast -query _Aureus_CDS. fasta__ -do
GenomeDatabasepi -outfnt 6 -nun_threads 4 -dust no -soft_nasking false -nox_target_seqs 1 -perc_identity 100 -out Geneshatch.blast';
replace "Aureus_CDS. fasta” with the name of your coding seauence file.

with the nane of

{r, eval-FALSE, echo-FALSE} B
#Input fasta file and change file path for NakeDatabase
InputGenome<-readONAStringSet (" concatenatedfastafile. txt" , use.nanes = TRUE)
MakeDatabase«<-" /Users,/spoton/Docunents, Tenp/Guide-Finder -master/GuideFinder-Mac/nakeblastdb -in concatenatedfastafile.txt -datype nucl -out
GenoneDatabaseEpi "
#nput (DS file
COS<- readdNAStringSet("stophaureusexample_codingsea. fosta" , use.nanes ~ TRUE)
RunBlost.<-/Users/spoton/Documents, Tenp/Gu de-Finder master/Gui deFinder-Mac/blastn task megablast -query staphaureusexample_codingseq. fosta
~db GenonebatabaseEpi ~outfnt 6 -nun_threads 4 -dust no -soft_nasking false -nax_target_segs 1 -perc_identity 100 -out GenesMatch.blast’
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#Input fasta file and change file path for NakeDatabase
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~db GenonebatabaseEpi ~outfnt 6 -nun_threads 4 -dust no -soft_nasking false -nax_target_segs 1 -perc_identity 100 -out GenesMatch.blast’
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##1.Set Working Directory
The working directory should be where your FASTA file nis stored & where all files will output to

{r setup}

knitr::opts_knit$set(root.dir = '/Users/spotom/Desktop')
setwd ('/Users/spotom/Desktop/')
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##1.Set Working Directory
The working directory should be where your FASTA file nis stored & where all files will output to

{r setup}

knitr::opts_knit$set(root.dir = '/Users/spotom/Desktop')
setwd ('/Users/spotom/Desktop/')
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##2.Set BLAST Path & File
Set the path for the systen comand based on the nane of your file (e.g. 12228 FASTA.fna ) and the location of BLAST

_Example__: Substitute bolded information in MakeDatabase and RunBlast

NokeDatabase<-* __/Users,/spoton/Docunents/Temp/Guide-Finder-naster/GuideFinder-Mac/nakeblastdb__ -in __mutansexanplefastafile. txt__ -dbtype nucl
-out GenoneDatabase’

RunBlast<-" __/Users/spoton/Docunents/Temp/Guide-Finder-naster/GuideFinder-Mac/blastn__ -task blastn-short -query BLASTguides.fasta -db
GenomeDatabose -outfnt 6 -nun_threads 4 -dust no -soft_nasking false -nax_target_seqs 5 -word_size 13 -out MatchGuides.blast’

o} z
MokeDatabase<-* /Users/spoton/Docunents, Tenp/Guide-Finder -naster/GuideFinder-Mac/nakeblastdb -in concatenatedfastafile. txt| -dotype nucl -out

GenomeDatabose"
RunBLast.<-"/Users/spoton/Documents/Temp/Gui de-Finder-naster/GuideFinder-ac/blastn ~task blastn-short -query BLASTquides. fasta -db GenomeDatabase

jtfnt 6 -nun_threads 4 -dust no -soft_nasking false -nax_target_seqs 5 -word_size 13 -out MatchGuides. blast’
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#3.Input FASTA File
dd the name of the fosta file that contains the nucleotide sequence for your genome
_Exanple__: Substitute the bolded information for the name of your FASTA file (kept in working directory)
TnputGenone<- readdNAStringSet( __"mutansexamplefastafile. txt’ )

{r, tidy=TRUE}
TnputGenome<- readONAStringset("concatenatedfastafile. txt")
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#3.Input FASTA File
dd the name of the fosta file that contains the nucleotide sequence for your genome
_Exanple__: Substitute the bolded information for the name of your FASTA file (kept in working directory)
TnputGenone<- readdNAStringSet( __"mutansexamplefastafile. txt’ )

{r, tidy=TRUE}
TnputGenome<- readONAStringset("concatenatedfastafile. txt")
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##4. Define Putative Promoter Region
Set the desired putative promoter region, for example, setting "PromoterRegion” to 50 if you want the Guide Finder to search 50 bp upstrean of the
transcription start site for each gene to identify guides. If you do not want Guide Finder o nake guides from the promoter region, set to 0. Set
between © - 100. Do ot set above 100 bp.

o =

PromoterRegion<-50

SubtractProne-function)
X - PromoterRegion

3

AddProme-functionG) {
x + PromoterRegion

3

#subset the promoter sequence
SubsetPronoter<-function () {
substr(x, 0, PronoterRegion)

3
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##5.Complete vs Draft Genome
Set option o run program on a draft genome (see Guide Finder Protocol document for detailed input instructions) or complete genome (using Genank Accession #).
_For running progran on a conplete genome using Gendank Accession #, set CompleteGenone to TRUE; 1f using a draft genome set CompleteGenome to FALSE__

{r, tidy=TRUE}
CompleteGenome<- FALSE
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##5.Complete vs Draft Genome
Set option o run program on a draft genome (see Guide Finder Protocol document for detailed input instructions) or complete genome (using Genank Accession #).
_For running progran on a conplete genome using Gendank Accession #, set CompleteGenone to TRUE; 1f using a draft genome set CompleteGenome to FALSE__

{r, tidy=TRUE}
CompleteGenome<- FALSE
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##5B.FOR DRAFT GENOMES ONLY:

Tnput pre-processed input file (cotaining product/gene nane, strand type, and start/end coordinates)

This loop takes the gene coordinates and modifies them to include the putative promoter region

_Exemple__: Subsitute the bolded infornation for the nane of your file which contains the gene coordinates Coutput from custom or supplied pre-pracessing scripts). File
Should be kept in the working directory.

NewCoordinatesDF<-fread( __"DrafGenone_NeaCoordinates.csv'__ )

*if using a complete genome/GenBank Accession #, do not run this chunk of code®

> {r, tidy=TRUE} »

i (CompleteGenome = FALSE) {

CoordinatesDF<-fread( "Draf tGenome_NewCoordinates..csv")

NenCoordinatesDF<-LL

For (i in 1:nrou(CoordinatesDF)) {
WorkingRow<-CoordinatesDF(1,]
Temp<-if CorkingRowsstrand —

promoter sequence
else {replace(HorkingRow,3, SubtractProm(WorkingRowsstart))} #for genes coded on the plus strand, subtract bp from the start coordinate; capture putative promoter
NeaCoordinatesDF<-rbind(NenCoordinatesOF  Temp)

13

") {replaceCHorkingRow, 4, AddPronCHorkingRonsend))} #for genes coded on the minus strand, add bp to the end coordinate; capture putative
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##5B.FOR DRAFT GENOMES ONLY:

Tnput pre-processed input file (cotaining product/gene nane, strand type, and start/end coordinates)

This loop takes the gene coordinates and modifies them to include the putative promoter region

_Exemple__: Subsitute the bolded infornation for the nane of your file which contains the gene coordinates Coutput from custom or supplied pre-pracessing scripts). File
Should be kept in the working directory.
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For (i in 1:nrou(CoordinatesDF)) {
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13

") {replaceCHorkingRow, 4, AddPronCHorkingRonsend))} #for genes coded on the minus strand, add bp to the end coordinate; capture putative
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##5.Set Parameters for Guide Design
Change as desired.
Set the following:

* __GC_Min__ : GC minimum
* __DistanceAsPercentageof(DS__ : Maximum distance of guide from the transcription start site
+ As percentage of gene. For example, setting to .5 tell the program to look in the first 50% of the gene for guides
* __GuidesPerGene__ : Maximum number of guides/gene the program should output
* __DistbtGuides__ : Minimum distance between guides
+ For paired guide design. For example, using two guides to knockdown one gene in the same cell. In these cases, guides should be an appropriate
distance apart. Overlapping guides have been shown to reduce extent of knockdown.
+ If only designing guides for single-guide knockdown, set DistbtGuides to @
“*{r,tidy=TRUE}

GC_Min<-.35
DistanceAsPercentageof(DS<-.50
GuidesPerGene<-5
DistbtGuides<-100
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##5.Set Parameters for Guide Design
Change as desired.
Set the following:

* __GC_Min__ : GC minimum
* __DistanceAsPercentageof(DS__ : Maximum distance of guide from the transcription start site
+ As percentage of gene. For example, setting to .5 tell the program to look in the first 50% of the gene for guides
* __GuidesPerGene__ : Maximum number of guides/gene the program should output
* __DistbtGuides__ : Minimum distance between guides
+ For paired guide design. For example, using two guides to knockdown one gene in the same cell. In these cases, guides should be an appropriate
distance apart. Overlapping guides have been shown to reduce extent of knockdown.
+ If only designing guides for single-guide knockdown, set DistbtGuides to @
“*{r,tidy=TRUE}

GC_Min<-.35
DistanceAsPercentageof(DS<-.50
GuidesPerGene<-5
DistbtGuides<-100
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##6.Manual Guide Selection

*Complete genomes only* If the user wants to run the program on a subset of genes from a draft genome, select these genes during the pre-processing script.
Locus tags/unique identifiers differ between draft genome files.

* If creating guides for one gene or a subset of genes, set Manual Selection to TRUE. If whole-genome, set to FALSE

* If Manual Selection is TRUE, add locus_tags (unique gene identifiers).
+ Can manually add any number desired. __Example format__ : Replace bolded information with the unique gene identifiers for
each of the genes you want to select. GenesToSelect<-c( __"SMU_@1"__, __"SMU_@2"__, __"SMU_@5"_)

***{r,tidy=TRUE} .
GenesToSelect<-c("SMU_Q1", "SMU_03")
ManualSelection<-FALSE
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__Enter lowered threseholds below__
Change as desired:

* __GC_Min__ : GC minimum
* __DistanceAsPercentageof(DS__ : maximum distance from the transcription start site
* __KeepGuidesWithString__ : keep guides that contain a string of As (4 or more)?
+ If including guides that contain a string of As, set to TRUE. If excluding, set to FALSE.

* __KeepGuidesWithString_T__ : keep guides that contain a string of Ts (4 or more)?
+ If including guides that contain a string of As, set to TRUE. If excluding, set to FALSE.
* __LowerOffTarget__ : lower threshold while searching for off target effects?

+ Will search for a perfect match of the first 14 nt closest to the PAM site (rather than perfect match of 12 set as default in primary thresholds).
+ If a relaxed search is desired, set to TRUE. Otherwise, set to FALSE.

***{r,tidy=TRUE}

L_GC_Min<-.30

L_DistanceAsPercentageof(DS<-.50

KeepGuidesWithString<-TRUE

KeepGuidesWithString_T<-TRUE

LowerOf fTarget<-TRUE
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__Enter lowered threseholds below__
Change as desired:

* __GC_Min__ : GC minimum
* __DistanceAsPercentageof(DS__ : maximum distance from the transcription start site
* __KeepGuidesWithString__ : keep guides that contain a string of As (4 or more)?
+ If including guides that contain a string of As, set to TRUE. If excluding, set to FALSE.

* __KeepGuidesWithString_T__ : keep guides that contain a string of Ts (4 or more)?
+ If including guides that contain a string of As, set to TRUE. If excluding, set to FALSE.
* __LowerOffTarget__ : lower threshold while searching for off target effects?

+ Will search for a perfect match of the first 14 nt closest to the PAM site (rather than perfect match of 12 set as default in primary thresholds).
+ If a relaxed search is desired, set to TRUE. Otherwise, set to FALSE.

***{r,tidy=TRUE}

L_GC_Min<-.30

L_DistanceAsPercentageof(DS<-.50

KeepGuidesWithString<-TRUE

KeepGuidesWithString_T<-TRUE

LowerOf fTarget<-TRUE
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__Set the poth__
Set the path to blastn for the systen comand for making BLAST database and running BLAST (on new guides made with lowered thresholds)

__Exonple__: Substitute bolded infornation in Re_RunBlast and Re_RunBlast_Lonered

Re_RunBlost<-* __/Users/spoton/Docunents, Tenp/Guide-Finder-naster/GuideF inder-Mac/blastn__ ~task blastn-short -query re_BLASTquides. fasta -do
GenoneDatabase -outfat 6 -nun_threads 4 -dust no -soft_nasking false -max_target_seqs 5 -word_size 13 -out re MatchGuides.blast’
Re_RunBlost._Lowerede-" __/Users/spoton/Documents/Temp/Guide-Finder-naster/GuideF inder-Mac/blastn__ ncbi-blast-2.6.0+/bin/blastn task blastn-short
-auery re_BLASTquides. fasta -ds GenoneDatabase -outfmt & -nun_threads 4 -dust no -soft_masking false -nax_target_seds 5 -word_size 14 -out
re_MatchGuices. blast”

> {r, tigy=TRUE} =
Re_RunBlost <-"/Users/spoton/Docunents,/Tenp/ Guide-Finder-naster/Gui deFinder-Mac/blastn ~task blastn-short -query re_BLASTquides. fasta -do
GenomeDatabase -outfmt 6 -nun_threads 4 -dust no -soft_masking false -nax_target_seqs 5 -word_size 13 -out re MatchGuides.blast’

#IF selecting optio to relax off-target searches

Re_RunBlost._Lowered<-'/Users/spoton/Documents/ Tenp/Guide-Finder-naster/GuideFinder-Mac/blastn ~task blastn-short -query re_BLASTguides.fasta -db
GenomeDatabase -outfmt 6 -nun_threads 4 -dust no -soft_masking false -nax_target_seqs 5 -word_size 14 -out re MatchGuides.blast’
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__Set the poth__
Set the path to blastn for the systen comand for making BLAST database and running BLAST (on new guides made with lowered thresholds)

__Exonple__: Substitute bolded infornation in Re_RunBlast and Re_RunBlast_Lonered

Re_RunBlost<-* __/Users/spoton/Docunents, Tenp/Guide-Finder-naster/GuideF inder-Mac/blastn__ ~task blastn-short -query re_BLASTquides. fasta -do
GenoneDatabase -outfat 6 -nun_threads 4 -dust no -soft_nasking false -max_target_seqs 5 -word_size 13 -out re MatchGuides.blast’
Re_RunBlost._Lowerede-" __/Users/spoton/Documents/Temp/Guide-Finder-naster/GuideF inder-Mac/blastn__ ncbi-blast-2.6.0+/bin/blastn task blastn-short
-auery re_BLASTquides. fasta -ds GenoneDatabase -outfmt & -nun_threads 4 -dust no -soft_masking false -nax_target_seds 5 -word_size 14 -out
re_MatchGuices. blast”

> {r, tigy=TRUE} =
Re_RunBlost <-"/Users/spoton/Docunents,/Tenp/ Guide-Finder-naster/Gui deFinder-Mac/blastn ~task blastn-short -query re_BLASTquides. fasta -do
GenomeDatabase -outfmt 6 -nun_threads 4 -dust no -soft_masking false -nax_target_seqs 5 -word_size 13 -out re MatchGuides.blast’

#IF selecting optio to relax off-target searches

Re_RunBlost._Lowered<-'/Users/spoton/Documents/ Tenp/Guide-Finder-naster/GuideFinder-Mac/blastn ~task blastn-short -query re_BLASTguides.fasta -db
GenomeDatabase -outfmt 6 -nun_threads 4 -dust no -soft_masking false -nax_target_seqs 5 -word_size 14 -out re MatchGuides.blast’
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015613075905 12 PLF_1278_00000047 PaF_ 05202960 Oigopepiidsransport ATP-binding prtein OppF (TCIA15.1)
70/S61307.5,p0g.13. PLF_1279_00000054 PGF_00401810 Oligopepide transport ATP-binding protein OppD (TC 3A.1.5.1) =
01561307590 14 PLF_1278_00000055 PG 02777704 Oigopepiid ransport systom permease protin OppC (TC 3A1.5.1)
0IS61307.5.p09.15 PLF_1278_00000058 PG 06683449 Oigopepiid ransport system permease protin OppS (TC3A15.1)
IS6107.5.p09.16 PLF_1278_00001736 PGF_00133708 hypotheticl proain
01S61307.5.p0g.17 PLF_1278_00000440 PGF_ 03066520 3-oxoacykacylcaorprotein]synhase, KASI (EC.23.1.179)
91S61307.5.p09.18 PLF_1278_00000576 PG 00721835 3-oxoacykacylcaioprotein] synhase, KASIi (EG.231.180)
91561307.5.p09.19 PLF_1278_00002117 PaF_ 03200372 hypotheticl proain
01S61307.5.p09.20 PLF_1278_00002121 PG 03460435 Simiar to cal surfacs roei Mag-w
01561207.5.peg.21 PLF_1278_00001857 PGF_02036145 Phosphoipi-binding protin Yk
ols61207.5.p0.22 PLF_1278_00002273 PG 03469490 Putative uncharacterized protsin MWOSS1
oIS61307.5.p09.23 PLF_1278_00002280 PG 03699416 Thraonyicarbamo- AMP synthass (EC 27.7.67)
olS61307.5.peg.24 PLF_1278_00002240 PG 03450491 hypothetical proain
91561307.5.p0.25 PLF_1278_00001676 PGF_01010304 Transcriptonal requiaton LysR famiy
0IS6107.5.90.25 PLF_1278_00000151 PaF_ 00529632 CioB protein
0IS61307.5.p00.27 PLF_1278_00001636 PGF_00039565 Putative O-aceytransierass SAS0B44 (EC 2:3.1-)
olS61307.5.p0.28 PLF_1278_00000815 PGF_ 03739563 PaaD.ike protein (DUFSS) nvoved n - clster assembly
oIS61307.5.p0.29 PLF_1278_00000505 PGF_ 02005280 FIG002540: Haloacd cenalogenase ke ycrolase
91561307.5.p0.30 PLF_1278_00000323 PGF_00418150 Condsulfce recuctase (EC 18.1.14)
01561207.5.po.31 PLF_1278_00001818 PGF_ 00065372 Uncharactarized prooin UPFO344
ols61307.5.peg.32 PLF_1278_00000552 PGF_ 04882020 Fumanyiacstosceato hycrolasefamiy protsin
oIS61307.5.pe.33 PLF_1278_00000167 PG 00019221 ATP-dependnt nuciease, subunit A
01S61307.5.pe.34 PLF_1278_00068834 ) ATP-dependnt nuckease, subunit 8
01561307.5.p0.35 PLF_1278_00001341 PGF_006164%0 Signal popidase | (£C 3.421.89)
0IS61307.5.p0.35 PLF_1278_00001625 PGF_006164%0 Signal popidase | (£C 3.421.89)
91S61307.5.p0.37 PLF_1278_00001960 PGF_03091956 hypothetical proain
oIS61307.5.p0.38 PLF_1278_00000087 PGF_ 00007988 Giucose.-phosphate somerase (EC5.3.1.9)
0156130759039 PLF_1278_00000550 PaF_ 02862285 Argininosuccinate synhase (EC 63.4.5)
91561307.5.peg.40 PLF_1278_00000885 P oa7s71aT Argininosuccinato yase (EC 43.2.1)
01561207.5.peg.41 PLF_1278_00001355 PG 00717611 Giycerophosphoryl ister phosphodiesierass,perpasic (EC 3.1.4.46)
olS61307.5.peg. 42 PLF_1278_000002+1 PGF_00024505 NAD-specic garmats dehycrogenase (EC 1.4.12
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0IS61307.5.p09.15 PLF_1278_00000058 PG 06683449 Oigopepiid ransport system permease protin OppS (TC3A15.1)
IS6107.5.p09.16 PLF_1278_00001736 PGF_00133708 hypotheticl proain
01S61307.5.p0g.17 PLF_1278_00000440 PGF_ 03066520 3-oxoacykacylcaorprotein]synhase, KASI (EC.23.1.179)
91S61307.5.p09.18 PLF_1278_00000576 PG 00721835 3-oxoacykacylcaioprotein] synhase, KASIi (EG.231.180)
91561307.5.p09.19 PLF_1278_00002117 PaF_ 03200372 hypotheticl proain
01S61307.5.p09.20 PLF_1278_00002121 PG 03460435 Simiar to cal surfacs roei Mag-w
01561207.5.peg.21 PLF_1278_00001857 PGF_02036145 Phosphoipi-binding protin Yk
ols61207.5.p0.22 PLF_1278_00002273 PG 03469490 Putative uncharacterized protsin MWOSS1
oIS61307.5.p09.23 PLF_1278_00002280 PG 03699416 Thraonyicarbamo- AMP synthass (EC 27.7.67)
olS61307.5.peg.24 PLF_1278_00002240 PG 03450491 hypothetical proain
91561307.5.p0.25 PLF_1278_00001676 PGF_01010304 Transcriptonal requiaton LysR famiy
0IS6107.5.90.25 PLF_1278_00000151 PaF_ 00529632 CioB protein
0IS61307.5.p00.27 PLF_1278_00001636 PGF_00039565 Putative O-aceytransierass SAS0B44 (EC 2:3.1-)
olS61307.5.p0.28 PLF_1278_00000815 PGF_ 03739563 PaaD.ike protein (DUFSS) nvoved n - clster assembly
oIS61307.5.p0.29 PLF_1278_00000505 PGF_ 02005280 FIG002540: Haloacd cenalogenase ke ycrolase
91561307.5.p0.30 PLF_1278_00000323 PGF_00418150 Condsulfce recuctase (EC 18.1.14)
01561207.5.po.31 PLF_1278_00001818 PGF_ 00065372 Uncharactarized prooin UPFO344
ols61307.5.peg.32 PLF_1278_00000552 PGF_ 04882020 Fumanyiacstosceato hycrolasefamiy protsin
oIS61307.5.pe.33 PLF_1278_00000167 PG 00019221 ATP-dependnt nuciease, subunit A
01S61307.5.pe.34 PLF_1278_00068834 ) ATP-dependnt nuckease, subunit 8
01561307.5.p0.35 PLF_1278_00001341 PGF_006164%0 Signal popidase | (£C 3.421.89)
0IS61307.5.p0.35 PLF_1278_00001625 PGF_006164%0 Signal popidase | (£C 3.421.89)
91S61307.5.p0.37 PLF_1278_00001960 PGF_03091956 hypothetical proain
oIS61307.5.p0.38 PLF_1278_00000087 PGF_ 00007988 Giucose.-phosphate somerase (EC5.3.1.9)
0156130759039 PLF_1278_00000550 PaF_ 02862285 Argininosuccinate synhase (EC 63.4.5)
91561307.5.peg.40 PLF_1278_00000885 P oa7s71aT Argininosuccinato yase (EC 43.2.1)
01561207.5.peg.41 PLF_1278_00001355 PG 00717611 Giycerophosphoryl ister phosphodiesierass,perpasic (EC 3.1.4.46)
olS61307.5.peg. 42 PLF_1278_000002+1 PGF_00024505 NAD-specic garmats dehycrogenase (EC 1.4.12
M ccearnve P 4nmn nananaTe. nAe Aevedens mrEnne 40
1-200 of 2464 results 2

> Slide 110116 English (United States)
S DveraiGeretnfo . Pagelof1  127Words % English (US|

OverallGeneInfo<doto. frame(GeneinfodF
Genestainedrari
- nrite.csvCOveral lGeneInfo, file-"OverallGens

LA msToey sFEEOEERCORZ —

weringThresholds)
fo.co™)





image5.png
e setup, includesFALSE}
knitr: opts_knitSsetCroot.dir « */Users/spotom/Desktop’)
Setnd( ' /Users/spoton/Deskiop") #set. working directory





G FndarDrt Genom Exaris Exris:

Pt egnaing e ranos s 56 moisucons et v s e oo
e, Domos . A, 1 BLAST 1 Yo 0t 30 v i o

It B o ey it st
vy o PATIC ar oo, s o0 9 a croas vy o i
et s e g o i 260§ oot e o, e i

ot f i s 55,3 o) 1 St s G g T v
e, PR T O o i s 5 o

L

iy S i 1 f s e i P 1 I o o g o whr
i ity o i v . o s 10 ot o e s Do
e o et S A ) S

S p——




