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NCBI BLAST BLAST Results 

Query sequenceHow BLAST works?



Step1: Seeding 

- Break down the query sequences into words;

BLAST
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Seeding: 

BLAST

PQG

MVNENTRMYIPEENHQGSNYGSPRPAHANMNANAAAGLAPEHIPTPGAALSWQAAIDAARQAKLMGSAGN 
ATISTVSSTQRKRQQYGKPKKQGSTTATRPPRALLCLTLKNPIRRACISIVEWKPFEIIILLTIFANCVA 
LAIYIPFPEDDSNATNSNLERVEYLFLIIFTVEAFLKVIAYGLLFHPNAYLRNGWNLLDFIIVVVGLFSA 
ILEQATKADGANALGGKGAGFDVKALRAFRVLRPLRLVSGVPSLQVVLNSIIKAMVPLLHIALLVLFVII 
IYAIIGLELFMGKMHKTCYNQEGIADVPAEDDPSPCALETGHGRQCQNGTVCKPGWDGPKHGITNFDNFA 
FAMLTVFQCITMEGWTDVLYWVNDAVGRDWPWIYFVTLIIIGSFFVLNLVLGVLSGEFSKEREKAKARGD 
FQKLREKQQLEEDLKGYLDWITQAEDIDPENEDEGMDEEKPRNMSMPTSETESVNTENVAGGDIEGENCG 
ARLAHRISKSKFSRYWRRWNRFCRRKCRAAVKSNVFYWLVIFLVFLNTLTIASEHYNQPNWLTEVQDTAN 
KALLALFTAEMLLKMYSLGLQAYFVSLFNRFDCFVVCGGILETILVETKIMSPLGISVLRCVRLLRIFKI 
TRYWNSLSNLVASLLNSVRSIASLLLLLFLFIIIFSLLGMQLFGGKFNFDEMQTRRSTFDNFPQSLLTVF 
QILTGEDWNSVMYDGIPQGGGPSFPGMLVCIYFIILFICGNYILLNVFLAIAVDNLADAESLTSAQKEEE 
EEKERKKLARTASPEKKQELVEKPAVGESKEEKIELKSITADGESPPATKINMDDLQPNENEDKSPYPNP 
ETTGEEDEEEPEMPVGPRPRPLSELHLKEKAVPMPEASAFFIFSSNNRFRLQCHRIVNDTIFTNLILFFI 
LLSSISLAAEDPVQHTSFRNHILFYFDIVFTTIFTIEIALKILGNADYVFTSIFTLEIILKMTAYGAFLH 
KGSFCRNYFNILDLLVVSVSLISFGIQSSAINVVKILRVLRVLRPLRAINRAKGLKHVVQCVFVAIRTIG 
NIVIVTTLLQFMFACIGVQLFKGKLYTCSDSSKQTEAECKGNYITYKDGEVDHPIIQPRSWENSKFDFDN 
VLAAMMALFTVSTFEGWPELLYRSIDSHTEDKGPIYNYRVEISIFFIIYIIIIAFFMMNIFVGFVIVTFQ 
EQGEQEYKNCELDKNQRQCVEYALKARPLRRYIPKNQHQYKVWYVVNSTYFEYLMFVLILLNTICLAMQH 
YGQSCLFKIAMNILNMLFTGLFTVEMILKLIAFKPKGYFSDPWNVFDFLIVIGSIIDVILSETNHYFCDA 
WNTFDALIVVGSIVDIAITEVNPAEHTQCSPSMNAEENSRISITFFRLFRVMRLVKLLSRGEGIRTLLWT 
FIKSFQALPYVALLIVMLFFIYAVIGMQVFGKIALNDTTEINRNNNFQTFPQAVLLLFRCATGEAWQDIM 
LACMPGKKCAPESEPSNSTEGETPCGSSFAVFYFISFYMLCAFLIINLFVAVIMDNFDYLTRDWSILGPH 
HLDEFKRIWAEYDPEAKGRIKHLDVVTLLRRIQPPLGFGKLCPHRVACKRLVSMNMPLNSDGTVMFNATL 
FALVRTALRIKTEGNLEQANEELRAIIKKIWKRTSMKLLDQVVPPAGDDEVTVGKFYATFLIQEYFRKFK 
KRKEQGLVGKPSQRNALSLQAGLRTLHDIGPEIRRAISGDLTAEEELDKAMKEAVSAASEDDIFRRAGGL 
FGNHVSYYQSDGRSAFPQTFTTQRPLHINKAGSSQGDTESPSHEKLVDSTFTPSSYSSTGSNANINNANN 
TALGRLPRPAGYPSTVSTVEGHGPPLSPAIRVQEVAWKLSSNRERHVPMCEDLELRRDSGSAGTQAHCLL 
LRKANPSRCHSRESQAAMAGQEETSQDETYEVKMNHDTEACSEPSLLSTEMLSYQDDENRQLTLPEEDKR 
DIRQSPKRGFLRSASLGRRASFHLECLKRQKDRGGDISQKTVLPLHLVHHQALAVAGLSPLLQRSHSPAS
MVNENTRMYIPEENHQGSNYGSPRPAHANMNANAAAGLAPEHIPTPGAALSWQAAIDAARQAKLMGSAGN 
ATISTVSSTQRKRQQYGKPKKQGSTTATRPPRALLCLTLKNPIRRACISIVEWKPFEIIILLTIFANCVA 
LAIYIPFPEDDSNATNSNLERVEYLFLIIFTVEAFLKVIAYGLLFHPNAYLRNGWNLLDFIIVVVGLFSA 
ILEQATKADGANALGGKGAGFDVKALRAFRVLRPLRLVSGVPSLQVVLNSIIKAMVPLLHIALLVLFVII 
IYAIIGLELFMGKMHKTCYNQEGIADVPAEDDPSPCALETGHGRQCQNGTVCKPGWDGPKHGITNFDNFA 
FAMLTVFQCITMEGWTDVLYWVNDAVGRDWPWIYFVTLIIIGSFFVLNLVLGVLSGEFSKEREKAKARGD 
FQKLREKQQLEEDLKGYLDWITQAEDIDPENEDEGMDEEKPRNMSMPTSETESVNTENVAGGDIEGENCG 
ARLAHRISKSKFSRYWRRWNRFCRRKCRAAVKSNVFYWLVIFLVFLNTLTIASEHYNQPNWLTEVQDTAN 
KALLALFTAEMLLKMYSLGLQAYFVSLFNRFDCFVVCGGILETILVETKIMSPLGISVLRCVRLLRIFKI 
TRYWNSLSNLVASLLNSVRSIASLLLLLFLFIIIFSLLGMQLFGGKFNFDEMQTRRSTFDNFPQSLLTVF 
QILTGEDWNSVMYDGIMAYGGPSFPGMLVCIYFIILFICGNYILLNVFLAIAVDNLADAESLTSAQKEEE 
EEKERKKLARTASPEKKQELVEKPAVGESKEEKIELKSITADGESPPATKINMDDLQPNENEDKSPYPNP 
ETTGEEDEEEPEMPVGPRPRPLSELHLKEKAVPMPEASAFFIFSSNNRFRLQCHRIVNDTIFTNLILFFI 
LLSSISLAAEDPVQHTSFRNHILFYFDIVFTTIFTIEIALKILGNADYVFTSIFTLEIPQGMTAYGAFLH 
KGSFCRNYFNILDLLVVSVSLISFGIQSSAINVVKILRVLRVLRPLRAINRAKGLKHVVQCVFVAIRTIG 
NIVIVTTLLQFMFACIGVQLFKGKLYTCSDSSKQTEAECKGNYITYKDGEVDHPIIQPRSWENSKFDFDN 
VLAAMMALFTVSTFEGWPELLYRSIDSHTEDKGPIYNYRVEISIFFIIYIIIIAFFMMNIFVGFVIVTFQ 
EQGEQEYKNCELDKNQRQCVEYALKARPLRRYIPKNQHQYKVWYVVNSTYFEYLMFVLILLNTICLAMQH 
YGQSCLFKIAMNILNMLFTGLFTVEMILKLIAFKPKGYFSDPWNVFDFLIVIGSIIDVILSETNHYFCDA 
WNTFDALIVVGSIVDIAITEVNPAEHTQCSPSMNAEENSRISITFFRLFRVMRLVKLLSRGEGIRTLLWT 
FIKSFQALPYVALLIVMLFFIYAVIGMQVFGKIALNDTTEINRNNNFQTFPQAVLLLFRCATGEAWQDIM 
DIRQSPKRGFLRSASLGRRASFHLECLKRQKDRGGDISQKTVLPLHLVHHQALAVAGLSPLLQRSHSPAS

- Identify candidate targets by 
matching to the “word” 



Step 2: Alignment

- align query and target at each candidate region

BLAST

HSP

SLAALLNKCKTPQGQLRVNQR
+LA++LN   TPQG LR+NQR
TLASVLNCTVTPQGSLRLNSR

(High-scoring segment pair)



Gap
-(5 + 4(2))= -13

Match=+2 Mismatch=-3

- NCBI Discovery Workshops

Step 3: Scoring
- Give each HSP a score, report the targets 
ranked by the score

BLAST
Nucleotide:



K
K +5

K
E +1

Q
F -3

Gap
-(11 + 6(1))= -
18

Scores from BLOSUM62, a position independent matrix

- NCBI Discovery Workshops

Protein

Step 3: Scoring
- Give each HSP a scoreBLAST



BLOSUM62, a position independent matrix

Scoring for protein alignment



bit score: log transformed E-value: p-value corrected 
for multiple-testing

* E-value 4e-50: Number of Chance Alignments = 4 X 10-50

BLAST statistics:  from raw score to E-value



BLAST:  Basic Local Alignment Search Tool

Local vs Global Alignment

ATTACGGTGAGGTATTAGACGGTGAGGTAATCTCTCTCACGT

ACGGTGAGGTGTCCGAGAGAGCTQuery:

Target:

HSP 3 (reverse)HSP 2HSP 1



Local alignment results

HSP1

HSP2

HSP3

ACGGTGAGGT
||||||||||||
ACGGTGAGGT

ACGGTGAGGT
||||||||||||
ACGGTGAGGT

3 HSPs in this target:

GAGAGAG
|||||||||
GAGAGAG

Forward

Forward

reverse



Global alignment results

---ACGGTGAGGT--------GT--------CCGAGAGAGCT
||||||||||   ||        |      |  |

ATTACGGTGAGGTATTAGACGGTGAGGTAATCTCTCTCACGT

Global alignment:



BLAST is a package including the following tools

blastn

blastp

blastx *

tblastn *

tblastx *

command Query Hit database
nucleotide nucleotide

protein protein

nucleotide protein

nucleotide nucleotide

protein nucleotide

* Do 6-frame of the query, hit or both



Run BLAST on your local computer
(Windows, Mac, Linux)

# make a blast database from the genome sequence fasta file

makeblastdb -in myGenome.fasta -dbtype nucl

#run blast (do 6-frame translation of hits in the database), write results into a file

tblastn -query myProtein.fasta -db myGenome.fasta -out result  

For example, you just finish a genome assembly, and it is not 
available on NCBI web site yet. 



Some useful parameters when running BLAST
https://www.ncbi.nlm.nih.gov/books/NBK279684/

-num_threads Number of CPU threads to be 
used (e.g. 8)

-evalue E-value cutoff (e.g. 1e-10)

-max_target_seqs Maximum number of targets, e.g. 10

-max_hsps Maximum number of HSPs per hit

https://www.ncbi.nlm.nih.gov/books/NBK279684/


-outfmt Output file format

-outfmt 5 xml format

-outfmt 6 tab-delimited (12 standard columns) 
qseqid sseqid pident length mismatch gapopen qstart qend
sstart send evalue bitscore

-outfmt "6 std stitle
staxids"

tab-delimited (12 standard columns + 
2 extra columns)
• Hit description
• Hit taxonomy ID *

* Only if taxonomy is in the blast database. The blast database you download from 
NCBI contains taxonomy information



-task "blastn-short"

-task "blastp-short"

Query <30 nucleotides

Query <30 aa resides

Short query sequences:



Parallel Computing when running BLAST

>NP_001014992.2 inositol 1,4,5-triphosphate kinase [Apis mellifera]
MSRSINMDQEKKNNVENLKSGGSTTPASPTLSTPPTLNLMEQILLAKIEKQNLHESDDLHESDGRVGGKRRNILLRRTDS
MDSQNSASTYNSFLSSDSASSGNVYCKCDDCLLGIVDDYQRNPSVVGRKKSSGWRKLRNIVHWTPFFQTYKKQRYPWVQL
AGHQGNFRAGPTPGTILKKLCPQEEACFRLLMNDILRPYVPEFKGVLDVKDVEEGNVEETNSEETHQKDGSSDSVIKRTV
VSSYLQLQDLLGDFEHPCVMDCKVGVRTYLESELAKAKERPKLRKDMYEKMVQVDPTAPNAEERRVQGVTKPRYMVWRET
ISSTATLGFRVEGIKLAHGGSSKDFKTTRTREQVTEALRRFVEGYPHAVPKYIQRLKAIRATLKASPFFASHEVVGSSLL
FVHDTKNAGIWMIDFAKTLPLPQHLPRIHHDAEWKVGNHEDGYLIGVNNLIDIFQDIRNSEET
>NP_001014993.1 elongation factor 1-alpha [Apis mellifera]
MGKEKIHINIVVIGHVDSGKSTTTGHLIYKCGGIDKRTIEKFEKEAQEMGKGSFKYAWVLDKLKAERERGITIDIALWKF
ETSKYYVTIIDAPGHRDFIKNMITGTSQADCAVLIVAAGTGEFEAGISKNGQTREHALLAFTLGVKQLIVGVNKMDSTEP
PYSETRFEEIKKEVSSYIKKIGYNPAAVAFVPISGWHGDNMLEVSSKMPWFKGWTVERKEGKVEGKCLIEALDAILPPTR
PTDKALRLPLQDVYKIGGIGTVPVGRVETGVLKPGMVVTFAPAGLTTEVKSVEM
>NP_001014994.1 glycerol-3-phosphate dehydrogenase [Apis mellifera]
MAEKLRICIVGSGNWGSTIAKIIGINAANFSNFEDRVTMYVYEEIINGKKLTEIINETHENVKYLPGHKLPPNIIAIPDV
VEAAKDADILTFVVPHQFIKRICSALFGKIKPTAIGLSLIKGFDKKQGGGIELISHIISKQLHIPVSVLMGANLASEVAN
EMFCETTIGCKDKNMAPILKDLMETSYFKVVVVEDVDSVECCGALKNIVACGAGFIDGLGLGDNTKAAVMRLGLMEIIKF
VNIFFPGGKKTTFFESCGVADLIATCYGGRNRKICEAFVKTGKKISELEKEMLNGQKLQGPFTAEEVNYMLKAKNMENRF
PLFTTVHRICIGETMPMELIENLRNHPEYIDETRNYQECKCSI
>NP_001019868.1 major royal jelly protein 9 precursor [Apis mellifera]
MSFNIWWLILYFSIVCQAKAHYSLRDFKANIFQVKYQWKYFDYNFGSDEKRQAAIQSGEYNYKNNVPIDVDRWNGKTFVT
ILRNDGVPSSLNVISNKIGNGGPLLEPYPNWSWAKNQNCSGITSVYRIAIDEWDRLWVLDNGISGETSVCPSQIVVFDLK
NSKLLKQVKIPHDIAINSTTGKRNVVTPIVQSFDYNNTWVYIADVEGYALIIYNNADDSFQRLTSSTFVYDPRYTKYTIN
DESFSLQDGILGMALSHKTQNLYYSAMSSHNLNYVNTKQFTQGKFQANDIQYQGASDILWTQASAKAISETGALFFGLVS
DTALGCWNENRPLKRRNIEIVAKNNDTLQFISGIKIIKQISSNIYERQNNEYIWIVSNKYQKIANGDLNFNEVNFRILNA
PVNQLIRYTRCENPKTNFFSIFL
>NP_001027532.1 follistatin-like 5 [Apis mellifera]
MRCMLEIAARSFLLLSIASTYVVSVAGYKHSRRHRDFTVAESYDASSSNSDSLSMTIPPSIDRSSIHEESYLAESSRSID
PCASKYCGIGKECELSPNSTIAVCVCMRKCPRRHRPVCASNGKIYANHCELHRAACHSGSSLTKSRLMRCLHHDIENAHI
RRTLHMNRTSLKTSKIVSYPKSRSRKKGGLKDNLIPDKNDPDSKECSNQEYEIMKDNLLLYNHARLMSQDNHSKEYLVSI
MFSHYDRNNNGNLEREELEQFAENEDLEELCRGCNLGHMISYDDTDGDGKLNVNEFYMAFSKLYSVSVVSLDKSLEVNHI
SARVGDNVEIKCDVTGTPPPPLVWRRNGADLETLNEPEIRVFNDGSLYLTKVQLIHAGNYTCHAVRNQDVVQTHVLTIHT
IPEVKVTPRFQAKRLKEEANIRCHVAGEPLPRVQWLKNDEALNHDQPDKYDLIGNGTKLIIKNVDYADTGAYMCQASSIG
GITRDISSLVVQEQPTPTTESEERRFFSFHQWGILVYEPSACRPRHEIRSTDVIPGTQEHVCGVKGIPCSWGRAINVANR
IGGLQHPGAVVWFTVSLH
>NP_001032395.1 putative tyramine receptor [Apis mellifera]
MANQTANYYGDVYQWNHTVSSGERDTRTEYYLPNWTDLVLAGLFTMLIIVTIVGNTLVIAAVITTRRLRSVTNCFVSSLA
AADLLVGLAVMPPAVLLQLTGGTWELGPMLCDSWVSLDILLCTASILSLCAISIDRYLAVTQPLIYSRRRRSKRLAGLMI
VAVWVLAGAITSPPLLGCFPRATNRDIKKCSYNMDSSYVIFSAMGSFFLPMLVMLYVYGRISCVIASRHRNLEATESENV
RPRRNVLIERAKSIRARRTECVTNSVTCDRPSDEAEPSSTSKKSGIVRSHQQSCINRVARETKTAGTLAVVVGGFVACWL
PFFILYLATPFVPVEPPDILMPALTWLGWINSAINPFIYAFYSADFRLAFWRLTCRKCFKSRTNLDPSNRKLPAPANWKK
DTTRT …

Query: 100k protein sequences
DB: NCBI Genbank

blastp -num_threads 64 -query input.fasta -db swissprot

Run 1 blast job with 64 threads

Run 8 blast jobs in parallel,  8 threads per job

* Parallel allows you parallelize the job through 
multiple computer servers

cat input.fasta | \
parallel -j 8  \
--blocks 10k \
--recstart '>' \
--pipe blastp -num_threads 8 -outfmt 6 -db swissprot -query - \
> combined_results.txt



The BLAST algorithm was published in 1990*,
Sequence alignment has developed since then.

Step 1: Seeding: Identify candidates for alignment

Step 2: Alignment: Do sequence alignment;

Step 3: Scoring: HSP scores

* Altschul SF, Gish W, Miller W, Myers EW, Lipman DJ. Basic local alignment search tool. J Mol Biol. 1990;215(3):403-410.



Step 1: Seeding   
How to reduce number of candidate matches?

1. Increase word size, e.g. megablast
Blastn:          11 bp
Megablast:  28 bp

2. Using multiple spaced seeds, e.g. DIAMOND

*** QPG *** ALD ***Seed:



http://www.diamondsearch.org/

DIAMOND 100x - 20,000x speed of BLAST

diamond makedb --in nr.faa -d nr

diamond blastx -d nr -q reads.fna -o matches.m8

• blastp and blastx only;

• Run on AVX2 machines 

http://www.diamondsearch.org/


Sensitivity of Diamond

--mid-sensitive (default): >70% identity

--sensitive: >40%

--more-sensitive: 

--very-sensitive: <40%

--ultra-sensitive

Is 70% good enough?

• DIAMOND is so fast, you 
can use a super large 
database;

• If the database is big 
enough to include all 
species, you would more 
likely find a hit that >70%

*On biohpc, there is a pre-indexed file for UniRef90 
/shared_data/genome_db/uniref90.dmnd )



Step 2 & 3: alignment and scoring
Improving accuracy

• Smith-Waterman (slow but more 
accurate alignment algorithm)

• Position weighted alignment matrix



Blossom62 matrix:
H->H  +8                                
D->A  -2

Why weighted by position?

Critial H
Critial D



PSSM (Position-Specific Scoring Matrix):

Conserved Histidine
- NCBI Discovery Workshops



Best BLAST hit

Best DELTA-BLAST hit (using PSSM)

Query:  TFATLSELHCDKLHVDPENFRLLG
Critial H

BLAST is not reliable between distantly related 
species

DB:  genome of a distant species

Using PSSM improve the BLAST accuracy



PSI-BLAST
&
CD-Search

PSI-BLAST:  Custom-made PSSM (Removed from NCBI web site now)

CD-Search:  Pre-constructed PSSM (NCBI Conserved Domain Database, CDD)

NCBI tools that implement PSSM



HMMs are trained from a multiple sequence alignment

Hidden Markov Model

Pre-constructed HMM database: PFAM



Hidden Markov Model (HMM) was widely 
used for voice recognition

• hidden states: syllables in a given language
• Transition probability between two states
• Observed symbols: wave patterns
• Emission probability: probability of symbols of each state

You can train an HMM model with real world data. 
These are the elements in the model:

Viberbi algorithm:  match a new series with the model

A chain of events



Three hidden states:
M: match
I: insertion
D: deletion

Observations symbols
A    C    G    T

Transition and 
emission probability: 
trained from sequence 
alignment

HMM is good for model sequence 
profile of a domain



Applications of HMM  

• Given a new protein, identify protein domains;

• Find all genes that contains a domain;

• Multiple sequence alignment



Should I use BLAST or HMM?

BLAST:  
Between closely related species;

HMM:  
Between distantly related species;



https://pfam.xfam.org/

Pre-built HMM domains can be downloaded from PFAM web site

Download a domain from the web site Download all 18259 entries from the FTP site 
Pfam_A_full.gz

https://pfam.xfam.org/


Two major software packages for HMM

HMMER
Protein-HMM alignment 
https://pfam.xfam.org/

HH-Suite: 
Protein-HMM alignment or HMM-HMM alignments.
https://toolkit.tuebingen.mpg.de/tools/hhblits

https://pfam.xfam.org/
https://toolkit.tuebingen.mpg.de/tools/hhblits


PFAM Search
https://pfam.xfam.org/

Identify domains from an unknown protein. 
Use the web sites if you only have small number of  proteins.

https://pfam.xfam.org/


Command line tools (HMMER):

hmmbuild

hmmsearch

hmmscan

Build an HMM profile from a multiple sequence alignment file

Search an HMM profile against a sequence database

Search a sequence file against an HMM database

hmmbuild Pfam-A.hmm mySeqs.msa



Comparing hmmsearch and hmmscan

hmmscan my.hmm myProteins.fasta

hmmsearch hmmscan

hmmsearch my.hmm myProteins.fasta

HMMscan:  for small number of proteins;

HMMsearch: for large number of protines;

Query

Target

HMM file

Sequence file

Sequence file

HMM file

Commands



HH-Suite  another HMM package

* HHblits has an extra prefitering step to reduce 
the number of alignments. 

hhsearch -i query.a3m -d scop70_1.75_hhm_db hhblits -i query.a3m -d scop70_1.75_hhm_db

HH stands for “HMM” to “HMM”.  While HMMER does protein to 
HMM matches,  HH-Suite does HMM to HMM matches

HHsearch HHblits
Two search tools in HH-Suite:



Multiple Sequence Alignment (MSA)



Global alignment is forced for MSA

---ACGGTGAGGT--------GT--------CCGAGAGAGCT
||||||||||        ||        |      |  |

ATTACGGTGAGGTATTAGACGGTGAGGTAATCTCTCTCACGT

ATTACGGTGAGGTATTAGACGGTGAGGTAATCTCTCTCACGT

ACGGTGAGGTGTCCGAGAGAGCTSeq1:

Seq2:

Global alignment:



Difficulty in MSA

Protein families with 
multiple domains 

Deletions

GGAC AA T AA TT

GGAC AA G AA TT

GGAC AA      TT

MSA on individual 
domains Trim gaps in MSA



Popular MSA construction software

Clustal Omega 
(replace ClustalW)

MAFFT

MUSCLE

T-Coffee

PRANK

HMMAlign

Codon 
alignment

HMM 
guided

Progressive
/iterative
( Guided by a 
neighbor-joining 
tree)

More accurate placement of insertions and 
deletions

align sequences to an HMM profile



AliView (https://ormbunkar.se/aliview/ )

Alignment viewers and editors

https://ormbunkar.se/aliview/


MSA Trimming software
Trim un-reliable regions of alignment:

1. Genome assembly/annotation errors.  Commonly at 5’ and 3’ end of sequences;

2. Regions with too much variations, especially with insertion/deletions;

Gblocks (the grey and white box represent regions kept by Gblocks)



MSA File formats

clustal fasta nexus paup phylip selex a2m a3m

clustal fasta A2m (hhsuite)

Most likely to work: Fasta formats 



File format converting:

HH-Suite: reformat.pl

EMBOSS/Seqret

BioPERL

BioPython

https://www.ebi.ac.uk/Tools/sfc/emboss_seqret/

http://phylogeny.lirmm.fr/phylo_cgi/data_converter.cgi

https://www.ebi.ac.uk/Tools/msa/mview/

Emboss/Seqret

mview

Phylogeny.fr

Online tool:

Command line tool:

https://www.ebi.ac.uk/Tools/sfc/emboss_seqret/
http://phylogeny.lirmm.fr/phylo_cgi/data_converter.cgi
https://www.ebi.ac.uk/Tools/msa/mview/


Email:
brc-bioinformatics@cornell.edu

Office hours
https://biohpc.cornell.edu/lab/office1.aspx

Any questions?

mailto:brc-bioinformatics@cornell.edu
https://biohpc.cornell.edu/lab/office1.aspx
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