Import and par serefer ence database sequences, query sequences and BLAST
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results

myDBf i | e = Syst enDi al ogl nput ["Fi | eOpen”,
W ndowTitl e »
"Sel ect FASTA format file from which custom BLAST dat abase was
created..."](»Set FASTA format file containing BLAST
dat abase sequencesx)

/Users/bensnith/Docunents/Ben/2009. 07
| rput ati on Project /Guanacaste prediction/62CG fasta

myDBseqs = | nport [myDBfil e, "Sequence"];
myDBheads = | mport [nyDBfil e, "Header"1;
(xl mport dat abase sequences and header sx)

myQueryfil e =SystenDi al ogl nput ["Fi | eOpen”,
W ndowTitl e » "Sel ect FASTA format query file..."]
(»Set FASTA format file containing BLAST query sequencesx)

/User s /bensnith/Docunents/Ben/2009. 07
| rput ation Project /Guanacaste prediction/QuQueries.fasta

myQueryseqs = | nport [myQueryfile, "Sequence"];
myQuer yheads = I nport [nyQueryfile, "Header"];
(Il mport query sequences and header sx)

myl nfile =SystenDi al ogl nput ["Fi | eOpen”,
W ndowTitle » "Sel ect BLAST results file for analysis..."]
(»Set BLAST result filenanme for inport %)

/User s /bensnith/Docunents/Ben/2009. 07
I rput ati on Project /Guanacaste prediction/out. Qu.txt

myH tlines =StringSplit[#] &/@
Flatten[StringCases[StringSplit [Inmport [nylnfile], "\n"1,
StartOfFString ~~"Q" ~~ __11;
(I nport raw BLAST output file and select lines containing hit
data and store as a list of listsx)

myBLASThits = Gather [nyHitlines, #1[[1]] ==#2[[1]] &];
(xSeparate "myHi tlines" so that each query result is contained
init's own |istax)
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In[117]:=

out[117]=

In[119]:=

myNohi t queri es = Conpl ement [myQuer yheads, nyBLASThits[[AIl, 1, 11]]
(xDeternmi nes which, if any, query sequences produced no BLAST hitsx)

myNohi t pos = Fl atten[Posi ti on[nyQuer yheads, #] &/@nyNohi t queries, 17];
(*Finds the positions in the query list of those queries that
produced no BLAST resultsx)

(03333, Qv17829, Qv17973}

(*The followi ng excludes a |ist of query sequences that are in
the myQueryfile sequence file. Excluded sequences are those that
returned no BLAST hits and those froman inported CSV format file
speci fying additional names of queries to be excluded. If no
exclude file is chosen it will only exclude queries with no BLAST
hits. If all queries produced hits and no exclude file is chosen
not hi ng i s excl udedx)
nyQuer yseqs = Del et e [myQueryseqs, nmyNohi t pos]
nyQuer yheads = Del et e [nyQuer yheads, myNohi t pos]
(*Excl udes query sequences that returned no BLAST hits from further
anal ysis. These lists now match the "nmyBLASThits" list in terns
of length and positions of query sequencessx)
myExcl udesfile =
Qui et [Syst enDi al ogl nput ["Fi | eCpen”,
W ndowTitle » "Sel ect CSV format exclude list..."]7;
(»Set CSV format file containing additional Query sequences to excl udex)
nmyQuer yexcl udes = Qui et [Fl atten[l nport [myExcl udesfile, "CSV'111;
(*I nport list of query sequence names to excl udex)
nyExcl udeposi tions =
Qui et [Fl atten[Position[myQueryheads, #] &/@nyQueryexcl udes, 117;
(*Returns a position list of query sequences to exclude from
further anal ysisx)
myBLASThi ts = Del et e[nyBLASThi ts, nmyExcl udepositi ons]
myQueryseqs = Del et e[myQuer yseqs, nyExcl udepositions];
myQuer yheads = Del et e [nyQuer yheads, nyExcl udepositi ons]
(x*Excl udes the specified additional query sequences fromthe
neccessary lists of datax)
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Create functionsthat return information about a sepcified query sequence

gatheredHits[i _]:=CGather [myBLASThits[[i, All 1], #1[[2]] = #2[[2]] &];
(*Function to group hits corresponding to fragnments of the query
sequence that recognize different parts of the sanme sequence,
for a specified query sequence given as an integer argunent %)
I i st Combi nedScores[i_1]:=
Tabl e[Tot al [ToExpression[gatheredH ts[i1[[j, All, 41111,
{j, Length[gatheredHi ts[i]]}];
(*Function to produce a list of the sunmed scores frommultiple
hits of different parts of the query sequence,
for a specified query sequence given as an integer argunent x)

bestHi ts[i _]:=
gatheredHits[
i J[[Flatten[Position[listConbinedScores[i ], Max[li st Conbi nedScores[i ]]1]1,
Al 1] (*Sel ects the best hits for a specified query sequence
based on the conbi ned scores,
for a specified query sequence given as an integer argunent %)
bestHi tPos[i_]: =
Fl atten[ToExpressi on[StringCases[bestH ts[i J[[AIl, 1, 211,
StartOf String ~~DigitCharacter .. 111
(*Returns position in "nyDBseqs" and "nyDBheads" of best hits,
for a specified query sequence given as an integer argunent x)
best Hi t Nanes [i _] : = myDBheads [ [best Hi t Pos [i 11]
(*Returns the sequence header information of the best hits,
for a specified query sequence given as an integer argunent x)
bestHi t Seqs[i_]: =
myDBseqs [[Fl atten|
ToExpressi on[StringCases[bestH ts[i J[[AIl, 1, 211,
StartOf String ~~DigitCharacter .. 11111
(*Returns the best hit sequences from "nyDBseqs",
for a specified query sequence given as an integer argunent %)
best H t Qpos [i _] : = ToExpressi on[#] &/@bestHits[i J[[Al, All, 5;; 6]]
(*Returns the start and end positions of the query sequence in
the best hits, for a specified query sequence given as an integer
argunment )
best Hi t Spos[i _] : = ToExpression[#] &/@bestHits[i J[[Al, All, 7;; 8]]
(*Returns the start and end positions of the best hit sequences,
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for a specified query sequence given as an integer argunent x)
bestH t Qseqs[i_]:=StringTake[myQueryseqs[[i]], #] &/e
best Hi t Quos[i J[[AIl, Al ]
(*Returns the parts of the query sequence used in the best hits,
for a specified query sequence given as an integer argunent x)
i mput edSeqs[i_]: =
Appl y[StringRepl acePart,
Transpose[{bestHit Seqs[i ], bestH t seqs[i ], bestH tSpos[i1}]1, {1}]
(*Repl aces the sections in the best hit sequences with the
correspondi ng BLAST aligned segnents of the query sequence,
returning a |ist of possible inputed conplete genone sequences
for the query sequence specified as an integer argunent x)
randonl nput edSeqs [i _, n_] : = RandontChoi ce [i nput edSeqs [i ], n]
(*Returns n inmputed conpl ete genone sequences,
pseudo-randomy chosen fromthe possibilities according to best BLAST hits,
for the ith query sequence. i is specified by the first argunent,
nis specified by the second. )
al |l I mput edSeqs[n_] : =
Transpose [random nput edSeqs [#, n] & /@Range[Lengt h[nyQueryseqs]]]
(*Returns n sets of inputed sequences,
with each set containing an inputed sequence for every query
sequence. Each of the inputed sequences are chosen at random
from anongst the best matches for each query sequencex)

Export imputed complete genome sequences

Do [Export [StringJoin[" /Users/hone/Deskt op/l nput edSeqs /"
myQueryheads[[j 1], ".fasta"],
{Tabl e[StringJoin[" Match ", ToString[i], ": ", bestH tNanes[j 1[[i]]11,
{i, Length[inputedSeqs[j11}], i nputedSeqs[j ]}, "FASTA"],
{j, Length[nmyQueryheads]}]
(xExports seperate FASTA format files for each query sequence
containing its best BLAST hitsx)

n =1nput ["Enter nunber of inputation sanplings to perforni];
Do [Export [StringJoin[" /Users/honme/Deskt op/l mput edSeqs /I nput ati on”
ToString[j], ".fasta"],
{Tabl e [nyQueryheads[[i ]], {i, Length[nyQueryheads]}],
al | I nputedSeqs[n][[j 11}, "FASTA"], {j, n}]
n=. (xExports each inputation sanple as a seperate file containing
an i nputed sequence for each query sequencex)



