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Outline

• Contig assembly

• Functional annotation

• Unix command quick reference• Unix command quick reference

– http://163.25.92.61/course/unix_command.pdf



Contig Assembly

• Load and Import data

– load data to server

• Open Terminal

wget http://163.25.92.61/course/testread.fqwget http://163.25.92.61/course/testread.fq



Always check data first

• Check line number

• Check tail of file

wc -l   testread.fq

• Check tail of file

tail  -8  testread.fq



Fastq format

………

………

@A80E9RABXX:2:1:16008:20136#TAGCTTAT/1

CGCGGGTTGGTGGGCAGTTCTTGCCGTGGATCCAGATGCGGGAGTTAAGCTCTGGGTCGATCTTAACAACATCTGTGTGCATCATCTTCT

+

ffffffffffdeeeefffffffefffeefffffefffffeefafbeedfeffcdfd_ee^dbada^bb^baaecd\dadd`eeeccefed

@A80E9RABXX:2:1:16165:20136#TAGCTTAT/1
CATTATCATTAGCTACTTCAGAGGCGGAGAATAATGGGTTGTCGCGTGTTGCCTCTTCCATTGGAATTGAGGTTGCAATATGAGTCTCAC
+
ffffdefeffffffffffefdcefeddddYccca`cddddcddb\c`b``d^b\a]]S_]`b^cT`L`\^]`G^]QUTVF\W[ZT\^[Y_

1. Read id

2. Read sequence

3. + 

4. Read quality score

ffffdefeffffffffffefdcefeddddYccca`cddddcddb\c`b``d^b\a]]S_]`b^cT`L`\^]`G^]QUTVF\W[ZT\^[Y_
@A80E9RABXX:2:1:16354:20135#TAGCTTAT/1

CCCTTGATGACGTACTCCTTGAATGGGCCGAAAATGGCGGGGTAATAGTAGAGGGGAGCATCTTGGTAGCCTTCCCCTTCCCCTGGTGGG

+

fffffffffffffffffffffffffffffffffffeeeeeBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

………

………



– Open CLC Genomics workbench

– Create folder  “course110325”



Use “NGS Import”



Show data



Show table



De Novo Assembly













filter





Use “open contig” to create sequence list





Un mapped reads



Summary report



Detail mapping report











Blast to NCBI













Use BLAST to get functional annotation
http://blast.ncbi.nlm.nih.gov/Blast.cgi





Download 

• Latest Blast can be downloaded here
– ftp://ftp.ncbi.nih.gov/blast/executables/release/LATEST/

wget http://163.25.92.61/course/blast-2.2.24-x64-linux.tar.gz

• extract the file

• executable binary file is at blast-2.2.24/bin/

tar   zxvf blast-2.2.24-x64-linux.tar.gz

cd blast-2.2.24/bin/

ls -l



blastall

• blastall -p program -i input_sequence -d dbname -o output_file

-p (blastn, blastx, blastp, tbastn tblastx)

-i (query file)-i (query file)

-d (database name)

nr, NCBI non-redundant database

-o (output file)



Blast programs

-p program -i Query sequence -d database sequence

blastn nucleotide nucleotide

blastp amino acid amino acid

blastx translated nucleotide amino acid

tblastn amino acid translated nucleotide

tblastx translated nucleotide translated nucleotide

37



formatdb

• download proteins fasta

• ncbi nr 

mkdir   blastdb

cd   blastdb/

wget   http://163.25.92.61/course/testproteins.fasta

• ncbi nr 

– ftp://ftp.ncbi.nih.gov/blast/db/

../blast-2.2.24/bin/formatdb   -i   testproteins.fasta  -p T



• formatdb.log  

• testproteins.fasta

ls

• testproteins.fasta

• testproteins.fasta.phr

• testproteins.fasta.pin

• testproteins.fasta.psq



• formatdb 2.2.24   arguments:

• -t  Title for database file [String]  Optional

• -i Input file(s) for formatting [File In]  Optional

• -l  Logfile name: [File Out]  Optional

• default = formatdb.log

• -p  Type of file

• T - protein

• F - nucleotide [T/F]  Optional

• default = T

• -o  Parse options• -o  Parse options

• T - True: Parse SeqId and create indexes.

• F - False: Do not parse SeqId. Do not create indexes.

• [T/F]  Optional

• default = F

• -a  Input file is database in ASN.1 format (otherwise FASTA is expected)

• T - True,

• F - False.

• [T/F]  Optional

• default = F

•



• -b  ASN.1 database in binary mode

• T - binary,

• F - text mode.

• [T/F]  Optional

• default = F

• -e  Input is a Seq-entry [T/F]  Optional

• default = F

• -n  Base name for BLAST files [String]  Optional

• -v  Database volume size in millions of letters [Integer]  Optional

• default = 4000• default = 4000

• -s  Create indexes limited only to accessions - sparse [T/F]  Optional

• default = F

• -V  Verbose: check for non-unique string ids in the database [T/F]  Optional

• default = F

• -L  Create an alias file with this name

• use the gifile arg (below) if set to calculate db size

• use the BLAST db specified with -i (above) [File Out]  Optional

• -F  Gifile (file containing list of gi's) [File In]  Optional

• -B  Binary Gifile produced from the Gifile specified above [File Out]  Optional

• -T  Taxid file to set the taxonomy ids in ASN.1 deflines [File In]  Optional



blastall

• blastall -p program -i input_sequence -d dbname -o output_file

-p (blastn, blastx, blastp, tbastn tblastx)

-i (query file)-i (query file)

-d (database name)

nr, NCBI non-redundant database

-o (output file)



blastall parameters



• blastall 2.2.24   arguments:

• -p  Program Name [String]

• -d  Database [String]

• default = nr

• -i Query File [File In]

• default = stdin

• -e  Expectation value (E) [Real]

• default = 10.0

• -m  alignment view options:

– 0 = pairwise,– 0 = pairwise,

– 1 = query-anchored showing identities,

– 2 = query-anchored no identities,

– 3 = flat query-anchored, show identities,

– 4 = flat query-anchored, no identities,

– 5 = query-anchored no identities and blunt ends,

– 6 = flat query-anchored, no identities and blunt ends,

– 7 = XML Blast output,

– 8 = tabular,

– 9 tabular with comment lines

– 10 ASN, text

– 11 ASN, binary [Integer]

• default = 0

• range from 0 to 11



• -Q  Query Genetic code to use [Integer]

• default = 1

• -D  DB Genetic code (for tblast[nx] only) [Integer]

• default = 1

• -a  Number of processors to use [Integer]

• default = 1

• -O  SeqAlign file [File Out]  Optional

• -J  Believe the query defline [T/F]

• default = F

• -M  Matrix [String]

• default = BLOSUM62

• -W  Word size, default if zero (blastn 11, megablast 28, all others 3) [Integer]

• default = 0

• -z  Effective length of the database (use zero for the real size) [Real]

• default = 0

• -K  Number of best hits from a region to keep. Off by default.

• If used a value of 100 is recommended.  Very high values of -v or -b is also suggested [Integer]

• default = 0• default = 0

• -P  0 for multiple hit, 1 for single hit (does not apply to blastn) [Integer]

• default = 0

• -Y  Effective length of the search space (use zero for the real size) [Real]

• default = 0

• -S  Query strands to search against database (for blast[nx], and tblastx)

• 3 is both, 1 is top, 2 is bottom [Integer]

• default = 3

• -T  Produce HTML output [T/F]

• default = F



• -o  BLAST report Output File [File Out]  Optional

• default = stdout

• -F  Filter query sequence (DUST with blastn, SEG with others) [String]

• default = T

• -G  Cost to open a gap (-1 invokes default behavior) [Integer]

• default = -1

• -E  Cost to extend a gap (-1 invokes default behavior) [Integer]

• default = -1

• -X  X dropoff value for gapped alignment (in bits) (zero invokes default behavior)

• blastn 30, megablast 20, tblastx 0, all others 15 [Integer]• blastn 30, megablast 20, tblastx 0, all others 15 [Integer]

• default = 0

• -I  Show GI's in deflines [T/F]

• default = F

• -q  Penalty for a nucleotide mismatch (blastn only) [Integer]

• default = -3

• -r  Reward for a nucleotide match (blastn only) [Integer]

• default = 1


