A primer for practical phylogenetic data gathering. Uconn EEB3899-007. Spring 2015
Session 4

Sequence formats.
Alignments

Rafael Medina (rafael.medina.bry@gmail.com)
Yang Liu (yang.liu@uconn.edu)



mailto:Rafael.medina.bry@gmail.com
mailto:yang.liu@uconn.edu

A road map to phylogenetic data gathering
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Today: alignments
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Composing a sequence list

Never use a Word-type text
editor for sequence
manipulation, choose
instead plain and versatile
editors such as those used in
programming with constant
character width

B

Our choices: &
Notepad++ (Win) i

Wrangler (Mac) 4g7)

Vim (Linux) W

=] se

Sequence in fasta format (extension .fas or .fasta)

A

qfas

/ Name of the sequence after the “>”

1 &y N ofls LS R

>Funaria hygrometrica 2 APRT-26&0

S iy CGEGRAATCAGTTITCATALALTE
ITGRAATTCIARTTAL AT TGRAALRTTGRAAL AR A CTTTACTGITAGTITAGACTCAT
TAGRA R AT L L CTACTTGETTATITTARATTARLATTTATTATTATATTGATE
ATARTTTATARATTAALACAALATAACARALARTTGTAGTTCTTARARALAGTCTT
TACTTITCITIITITATIGITIGGTALRCCTTTTAGALTTARRTTTALRTTAALTTI
GATTTITIAGATTRAATATTTARCAL L AR TTATTARRALATRATCTGAGTTGCAT
ACTGITIIQITATAL AR LR R TTACTTITGTCTARLACTAGACRAL LA TTALATE
ALRLARTCTTANTTGICGAGTAGARCCTCATCTTITICAAGAGTTATTAATTGAGTT
CGGAG

The nucleotide sequence body comes next

There are several sequence and alignment formats
(more on this later)



http://notepad-plus-plus.org/
http://www.macupdate.com/app/mac/11009/textwrangler
http://www.vim.org/

Composing a sequence list
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[ atpBrbcl_EXAMPLE list fas E3

r>Fanaria_nygrnmetrica_E_APRT—EEEO ‘
TTTAGITATARCTGTTGRALGCTCCALAAGTACGGGRAATCAGTTITTICATARATER
TTGAARTTGTAATTARATTGALATTGAR A AR AGTTTACTGTTAGTTAGACTCAT
TRGRRAR TR CTACTTGETTATTTTARATTRRATTTATTATTATATTIGATE
ATATTTATAATTALACARAATARCAR AR R ATTGTAGTICITARRAAARGTCTT
TARCTIICITITITATTGTTTGGTAACCTTTTAGRAATTARAATTTAATTARATTI
GRTTIIIIAGATTAATATTITALCAL A TTATTRARR R R R TRARTCTGAGTTGCAT
ARCTGTITTIGITATALL LA TTACTTITGTICTARRRCTAGRACARAATTARLLTE
\Ei?ATCTTATTTGTCGAGTAGACCTCATCTTTTCAAGAGTTATTAATTGAGTI
=

GRG j

s L RS}

1 & Ln
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To generate the sequence list just
copy and paste.

If you need to generate very long
lists, you may want to learn how to
do it using a shell command such
as cat

Save it as a fasta file
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AT TRCGTCCTATATTITCGAGTTITAGTITATARCTGTIGRRGCTCCRAE ~
TGAARTT AL A L A TR TATARATITCARTTGTAATTAAATTGRAALATTEE
GARTCRATTGGIAATTTTAGTTAATIAGARRATARARGTACTTGGTIATTI
AR AT TTATATGTTATATARATATATTITATARTTARLACARARTARCRATR
AT R TTTGACTITATTATACTTICTTITITIATIGITIGETE
TTTARTARTTAGTITAATATTTARAACGATTTITAGATTAATATTITARACAT
IGCIGTAGR A TARTATACARTAATACTGTITIGITATARARRRARTTE
CARLTTRARGTTITITTATARR AR TR AR AR TCTTATTTIGTICGAGTAGRCT
TAGGGAGEGATTTATGTICACCRACALACGEGAGACTRAAGE

>Funaria hygrometrica 1 APRT-1785
ITTGACTAATACGICCTATATITIGAGTTITTAGTTATAACTGTTIGAAGCT
AR TTGRRRTTCGARAR LA TR TATALATTTGALTTGTALTTARRTTGRART
ITTTCGATCALATTGGETARTTTTAGTIARTTAGAARATARARCTRACTIGETI
ATATARCATA A TTATATGITATATALATATATITATARTTARACALALTE
ITTTARTRARR AR R R A TTTGACTITATTATACTITCTITITITATIGITI
ITTTATTTRAATARTTAGTITAATATITARRRGATTTTITAGATTARTATTITE
CATCARRTGTAGRARATARTATACARTARTACTCTITTITIGITATARAALAT
ATATCARTTARGTITITIIATARARA A TARARAARTCTTATTITGICGAGTE
GITGIAGGGRAGGGATTITATGTCACCACRRRACGSE

>Funaria hygrometrica 2 APRT-26&0
TTTAGTTATARCTGTTGRAGCTCCAARAGTACGEGEARATCAGTTTTCATALR
ITTIGAATTGIALTTARAATTGARATTGARR AR RACGTTTACTGITAGTTAGACT
TAGRAR R TR A GTACTTGGTTATIITARATTARATTTATTATTATATTIC
ATATITATAATTARACAR AR TARCAAR AR TTGTAGTTCTITARRAAARGET
TACTITCTTTTITATIGTIITGGTARCCTTITAGRAATTARATTTARTTAAT
GATTITTAGATIARTATTTARCARAARTTATTARARAATARTCTGAGTTC
ACTGITITGITATAARAA AR R TTRCTTTGICTARARCTAGRACARALTTAL
AR TCTTATTIGTCGAGTAGACCTCATCTITITCAAGRAGTTATTAATTGE
CGEGELG


http://www.linfo.org/cat.html

Alignment editor: PhyDE

- Intuitive, versatile and
visual alignment
editor

- Runs on java (system
independent)

- Has several
interesting plugins

- It’s free!

Sequence names

Mode button

<atpBrbcl_EXAMPLE list fas> - O
File Edit Taxa Searchfl View Help
i o+ label | X AL P P () Mixed Mod Align 10 w| [ csE |

Lo I e o T I T (R S % B (S TR -

= |
- O

KR 2 a4 a4 a4 a2 a a a
= O @ 0 = @ Wk

L]

Name
Entosthodon_attenuatus_lreland_APRT-2281
Entosthodon_attenuatus_USA_CA_APRT-2G79

Entosthodon_bergianus_South_Africa_APRT_Mic_EE

Entosthodon_bonplandii_Mexico_A&APRT-1085
Entosthodon_cf fascicularis_ APRT-3157
Entosthodan_cf fascicularis_APRT-3158
Entosthodan_cf_fascicularis_APRT-3150
Funaria_arctica_Canada_1_AFRT-2325
Funaria_arctica_Canada_2_APRT-2326
Funaria_arctica_Canada_3_APRT-2323
Funaria_arctica_USA_AK_1_APRT-2324
Funaria_microstorna_»Australia_APRT-2084
Funaria_microstorna_Canada_1_APRT-2883
Funaria_hygrometrica_USA_CA_1_APRT-2529
Funaria_hygrometrica_Egypt_APRT-2844
Funaria_microstorna_China_1_APRT-2G20
Funaria_calvescens_Bolivia_ APRT-2885
Funaria_flavicans_USA_NC_1_APRT-2014
Funaria_flavicans_USA_MNC_2_APRT-1782
Funaria_hygrometrica_1_APRT-1785
Funaria_hygrometrica_2_APRT-2GG60

e lillllilsllillllilllsislllilslli AEN
o alf B g AREERcAcRRETAcCENAcAAET
HacAaERcEEcaa

Sel: (void) | INC: 1

| |taxa: 21/ chars: EBE" |

This is how a sequence list looks like Alignment area


http://www.phyde.de/

Al Ign er: MUSCLE Multiple Sequence Alignment

Although you can align

MUSCLE stands for MUItiple Sequence Comparison by Log- Expectation. MUSCLE is claimed to achieve

both better average accuracy and better speed than ClustalW?2 or T-Coffee, depending on the chosen
options.

. STEF 1 - Enter your input sequences
manually easy sequence lists,
it will save you timetouse 77
some aligner like MUSCLE

Alternatives:
e (Clustal
e Mafft
* Tcoffee

uploa
your fasta list

wse_ | Mo file selected.

STEP 2 - Set your Parameters
DUTPUT FORMAL

Pearson/FASTA  w

Fasta format

e default settings will fulfill the needs of most users and, for that reason, are nof visible.

(Click here, if you want to view or change the defaulf settings.)
Then, run the STEP 3 - Submit your job

a | | gn er \j Be notified by email (Tick this box if you want fo be notified by email when the results are available)


http://www.ebi.ac.uk/Tools/msa/muscle/

Sequence list vs. Alignment: an important reminder

M o= @ th = W k= 3

[1s]

10
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12
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15
16
17
18
19
20
21

Name

Entosthodon_attenuatus_In
Entosthodon_attenuatus_U
Entosthodon_bergianus_5Sc
Entosthodon_bonplandii_l
Entosthodon_cf_fasciculari
Entosthodon_cf fasciculari
Entosthodon_cf fasciculari
Funaria_arctica_Canada_1
Funaria_arctica_Canada_2
Funaria_arctica_Canada_2
Funaria_arctica_USA_AK_
Funaria_microstoma_Austr
Funaria_microstoma_~Cana
Funaria_hygrometrica_US£
Funaria_hygrometrica_Egy
Funaria_microstoma_Chin:
Funaria_calvescens_Bolivi
Funaria_flavicans_USA_NC
Funaria_flavicans_USA_NC
Funaria_hygrometrica_1_4A
Funaria_hygrometrica_2_A

(Assuming there were no sequencing errors)
these are plain, objective data

m =l @ oM kW k=

[}

10
11
12
13
14
15
18
17
18
13
20

Name

Entosthodon_cf fascicularis_API
Entosthodon_bonplandii_Mexice
Entosthodon_bergianus_South_#£
Entosthodon_attenuatus_lreland_
Entosthodon_attenuatus_USA_C.
Entosthodon_cf _fascicularis_API
Entosthodon_cf_fascicularis_AF|
Funaria_microstoma_=China_1_4A
Funaria_flavicans_USA_NC_2_ A
Funaria_microstoma_Australia_#2
Funaria_flavicans_USA_NC_1_4A
Funaria_hygrometrica_Egypt_AF
Funaria_calvescens_Bolivia_API
Funaria_arctica_Canada_3_APF
Funaria_microstorna_Canada_1_
Funaria_arctica_Canada_2_APF
Funaria_arctica_USA_AK_1_AP
Funaria_hygrometrica_1_APRT-’
Funaria_hygrometrica_USA_CA_
Funaria_hygrometrica_2_APRT-Z

g0 EIS 95 100 1 I'.IIIS 1 '1|I:I 1 1|5

| S illllillllis -------------- Aaff
BN - - ENEEENEENENS - - - - - - - - - - - - HAH|
BN - - ENEEENEENENs - - - - - - - - - - - AA|
BN - AEEEEEEENENEs - - - - - - - AAH|
BN - ENEEENEEEENEs - - - - - - - - AAH|
BN - ENEEEEEEREEs - - - - - - - - - - - wA|
BN ENEEEEEEEEES - - - - - - - - - -

- ENEEENEEENN - AEENN- - RENEEEREEN|
BN - - AfAAARAAARKcARARNG - ARARAARAAR
BN - - AfAAARAAARKcARAREG - ARARAARAAR
BN - - AfAAARAAARKcAAAREG - ARAAAARAAR
BN - HanafaaaficAAARRcAAAAAAARAAR
FEAFaaafanaflanafaanficanaliifc ananaafaaf,
BN - AfAAARAAARKCARARE G AARARE
BN AMAAARAAARNc AAAREG  AAAAAARAAR
- AfAAATAAATTGAAATTG AAflAAR.
BN - - AfAAARAAARKCARARNG - AAARAARAAR
BN - - AfAAARAAARKcARAREG - ARARAARAAR
BN - - AfAAARAAARKcAAAREG - ARAAAARAAR
BN - AfAAARAAARKcAAARKG  AAAAAARAAR

However, an alignment is more tan plain data, it is also a
statement on nucleotide homology: you are assuming
(either if you are right or not) that each position (column)
contains homologous nucleotides, and this will become
VERY relevant in phylogenetic analysis. Be aware of it!
This is why the manual adjustment or refining of the
alignment is important



Alignment elements: substitutions

A

Purines
sauIplwiIAg

Ge=T

Transversion Transition



Allgnment elements: gdpPs You can easily add an indel

Gaps caused by INsertions or DELetions (indels) block to you alignment using
the software SeqgState

Read about different ways to code indels in:
Simmons & Ochoterena 2000 Gaps as
Characters in Sequence-Based Phylogenetic
Analyses. Syst. Bio. 49: 369-381

Gaps are often ignored in phylogenetic
analyses, but they can be evolutionary

informative

If you want to acknowledge this
information, you can code indels as binary
characters in an adjacent block


http://bioinfweb.info/Software/SeqState

Alignment elements: inversions

This is actually an inversion, not 8 substitutions

BB A cHEcHAREAAARcEAcAA:
BEE A cHTcHBATEAAAEEAcAN:
BEEcAcHTcHARBAARAcHAcANS
BEE A cHTcHBAREAAATEAcAN:
BEE A cHTcBAREAAAREAcAN:
BEE A cHREREcAHcHEc@acan:
BEE A cHTcBAREAAAREAcAN:
BEE A cHREREcAHcHEc@acan:
BEE A cHT cHAREAAAREAcAN:
BEE A cHTcHBAREAAATEAcAN:
BEE A cHTcHAREAAAREAcAN:

FETcAcEEcBAREAAAEcHAcANS e
R A o M o B A BB Al Bl N P AEAEEA L 2 H cHa il

Exclude or code these features, but do not keep them in their raw
state or they will overestimate the divergence of these two
sequences



Alignment elements: repeated elements

Some repeated features, such as
microsatellites, may be of interest
for phylogenetic analysis too, but
confirm them, if necessary, with
your raw data

Anflaafl ARABE - ATEEE

AaflAa Al AR Al AR AEAEABTcETERCTE~T
ARNARE- - - - - - - - ARABTcETER TR~
AaflAa Al AR Al AR AEAEABTcETERCTE~T
ANNEEN--- - ARABTcETER TR~
llllll==l lll= =lll



Alignment elements: indels in coding regions

Be always suspicious about shifts in reading
frames or very divergent sequences. You may

need to check again your raw chromatograms

or even re-sequence that sample

HEEAAcHcHRARRAARE - cAcEEEEAcccAcco
HEEAAcHcERARRAARE - cAc@lcEAcccAcoe
REEAAcHcHRARRAARE - cAc@BcEAcccAcoo
REEAAcHcHRARRAARE - cAc@lc@ccccAcoe
REEAAcHcHRARRAARE - cAc@BcEAcccAcce
REEAAcHcERARRAARE - cAc@lcEAcccAcoe
BERAARA cHRARRAARTEcAcERcElcccAacco
REEAAcHcETARRAARE - cAclEcE

AGGGAGGEG

HEEAAcAcHEAREAARR- chclEclaccchcco

However, 3x nucleotide indels in coding
regions are indeed a possibility (they
would respect the reading frame)

Pyramidula_tetragona_Marocco-1958

Goniomitrium_seroi_Spain-2018
Goniomitrium_acuminatum_Australia_1-2017
Goniomitrium_acuminatum_Australia_2-2810
Goniomitrium_acuminatum_subsp_Enerve_Al
Goniomitrium_africanum_South_Africa-2435
Goniomitrium_enerve_Australia_1-2807
Goniomitrium_enerve_Australia_2-2808
Goniomitrium_enerve_Australia_3-2809
Funaria_arctica_Canada_1-2325
Funaria_arctica_Canada_2-2326
Funaria_arctica_Canada_3-2323
Funaria_arctica_USA_AK_1-2324
Funaria_calvescens_Baolivia-2885
Funaria_flavicans_USA_NC_1-2014
Funaria_flavicans_USA_NC_2-1782
Funaria_hygrometrica_1-1785
Funaria_hygrometrica_2-2660
Funaria_hygrometrica_Canada-583
Funaria_hygrametrica_Chile-1781



Alignment elements: ambiguity

You cannot get rid of the ambiguity in many
alignments. The best you can do is to exclude
the areas of the alignment that are not
trustworthy, either manually or using
softwares such as Gblocks

It is always better to ignore dubious data than
to introduce noise in your analysis. If you are
not sure about the homology: exclude

IBBE- - - - - - - IRRE-HE-DREEENNEEN - - - - - - - - - - - - - anfif
BEE- - - - - - IRRE-HE-BEEEENEEEN- - - - - - - - - - - - - anfff
--------------------- AEEER- - - - -cclllllc- - - - -RENR

BEE- -DEEER- - - - - - - AEEERR- - -ccHEEE - - aafif
Be|- - - - - - - Bi:HE-HERRNRRERRERE - -cclllllc - - - - anfif
Be|- - - -- - - Bi:HE-HE-DERREEERRER - - -Hll: - - - Anff
Be|- - - -- - - BERRE-BE:DEEEEEEREN - - - - - - - - - - AR
Be|- - - -- - - fRcEAcAfrERARR AR AAR - - coffific - - - - - AR
HER- BBR- - - - - - - --- IREEEEER - -ccHEEE- - - - - AR
BEE--BBR------------- ARERREER- -ccHElN- - - - - Anfif
BE|- ------ Bi:HE-HE-BERRERRRRRE - -cclllllc - - - - - anfff
Be|- - - - - - - Hi:HE-HE-BERRERRRRR - -cclllllc - - - - .F.All
BEE- -DEEER- - - - - - AEERREE- - -ccHENE- - - - Nl
Be|- - - - - - - FRARAcEfc llﬁnnnﬁannﬁaselllllllllnnll
BEE- -DEEER- - - - - - - - AEERREE- - -ccHENE - - Nl
Be|- - - - - - - Bi:HE-HE-BERRERRRREER - cHEEE - - - AA.I
Be|- - - -- - - ffcEocifcERARRARAAaax - cEEEE- - - - - AR
Be|- - - -- - - fRcEAcifcBRERRARARR - - ccffific - - - - - AR
Be|- - - -- - - fRcEacifrERERRARAA" - - ccfiifc - - - - - AR

Gblocks Server

Paste an alignment in NBRF/PIR or FASTA format:

Or upload an alignment file:
Choose File | No file chosen

Type of sequence:
DMA || Protein '*' || Codons

Less stringent
options allow
more flexibility

Options for a less stringent selegtj
Allow smaller final blocks
Allow gap positions within the final
Allow less strict flanking positions

You can increase
the stringency to
<4 geta more
conservative
alignment

Options for a more stringent selection:
Do not allow many contiguous nonconserved positions

| Get Blocks (| Clear |

“Exclude” means that an area of the alignment
will not be analyzed. Never erase manually any
nucleotide, unless you confirm it with the raw
chromatogram



http://molevol.cmima.csic.es/castresana/Gblocks_server.html

Alignment elements: ambiguity

Flank positions of the 1@ selected block(s)

Flanks: [1@ 81] [9¢ 187] [189 193] [195 248] [250 341] [356 465] [47@ 481] [489 546] [555 719] [721 727] L|St Of blOCkS tO be kept

Visualization

318 32@ 338 34a 358 3@ Pa rameter Summary

Parameters used

Minimum Mumber Of Sequences For A Conserved Position: 11
Minimum Mumber Of Sequences For A Flanking Position: 11
Maximum Mumber Of Contiguous Monconserved Positions: 8
Minimum Length Of A Block: S

Allowed Gap Positions: With Half

Entosthodon_cf_
Entosthodon_bon
Entosthodon_ber
Entosthodon_att
Entosthodon_att
Entosthodon_cf
Entosthodon_cf_
Funaria_microst
Funaria_flavica
Funaria_microst
Funaria_flavica
Funaria_hygrome
Funaria_calvesc
Funaria_arctica
Funaria_microst
Funaria_arctica
Funaria_arctica
Funaria_hygrome
Funaria_hygrome
Funaria_hygrome
Funaria_arctica

GTTCTT GTCTTTT
GTTCTT GTCTTTT
GTTCTT IRy ------- -

iC

C

iC

C

iC

iC

iC

iC

iC

' G
c roeTTOTT You can download the corrected
c q .
iC

iC

iC

iC

iC

C

iC

C

iC

e —
ericTT o crcrrr alignment without the exclusion
srrcrcconcr T R blocks, however it is better to keep
ey the sequences unedited. You will be

able to exclude parts of the
alignment before the analysis, just
keep a record of the exclusion

INCLUDE EXCLUDE blocks.

GTTCTT GTCTTT T
GTTCTT GTCTTT T
GTTCTT GTCTTT T

‘aBalalalalalalalalalalalalal — — — o — — —
e [ e e e e e e [ e e e e s s e e



Sequence and alignment formats

FASTA format
Extension: .fas or .fasta
Each sequence starts with “>”

Poor in information

Sequence name

[=l atpBrbcl_EXAMPLE_MUSCLEZfas E3

(5)ntnsthDdDn_cf_fascicularis_APRT—SlET
———————— TTGACTAATACGTCCTATATTTTGAGTTTTAGTTAGRACT GTTGAAGCTCCA
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CTTATTAT-TATATTGATATA-——————————————— TTATATATATATGTTTA———-TAD
ATRALLTRARACALLO AR TTCTAGTTGITARR ————————— IT-—————- AATTATROAR
AR GGTCTAGTTITATTATACTTTTTITTITATTATTTGGTARCCTTITATA-TTAGTTTT
——————— CITIATTATTALTTAGTITARCATTCARARTATTTTTA————ARRCALTCTT
10 moonpRRCORARRRLTTATTALORARTALTCTGAGTTGCATCALATGTAGARARTALTAT
11 &ChAATA———————— ATARCTGITTTGITAT -2 RTTACTTTGTCTARRACTAGRCAD
12 ARTTRARATACCARTTARAGTTIITITAGIITITATARALARARTCTTATTTGICGAGCAGACC
e LICATCTITTCAAGAGTTATTAATTGAGTTTTAGGGAGEGATTTAT GT CHNNHNNHNNNEN

(I O T 9

(:pntnsthndnn bonplandii Mexico APRT-1085
——————— TTTGACTRATACGTCCTATATTTTGAGTTTTAGTTAGARTTGTITGAAGCTCCA
AARAGTACGGGAATTATTTITITC——————— ATARAATAATTTG—————————————— ALTAT
AGATTI R TTCT AL T TR A TCER L A TTCRAL A R A T TTRATGTTAGTTAGACTCATTITC
GATCAATTARTARTTTTTAGT TALT CAGRARA R TR R R CTATTTGETTATT ————— TTRARD
TTTATTAT-TATATTGATATAT—-TATATTGATATATTATATAAATATALTAL ————TAD
ATARRATAACEL AR A TTETAGTTATTARRA AR ACGETTTGARTTATARLARTTATARLD
AAGETCTAAGTTTATTATACTIT-TITITTATTATTTGGTAACCTTITATA-TTAGTTTT
———————— CITTTIATIAATTALTTTARCATTCARARCATTITTA————RORCRnTRECTT
AnA A AT A TTA T TR AR AT AR TCTGAGTTGCATCALATGTAGARDATAATAT
———————— ATACTGITITGITAT AR R TTATTTTGTCTARLACTAGRCAED
AATTCARTACCAATTARGTTTITTTAGTITTTATAARARARARTCTTATTTGTCGAGCAGACC
TCATCT T T I A G T TAT TAA T TCAGT TTTAGGEAGEGATTTAT GTCACCACAR A CGGE—
AGACT AR B GNNNNNNNNNHN NN NN - - ———————————— ——— ——

o

= =
(L T O T S e T T B s

I
=g
5
=
=1

[T N I s

(:)ntusthodon_bergianus_South_Africa_APRT_Nic_EERZ
—————————————————————— CIATATTTTGAGTTITAGTTAGRAACTGTTGAAGCTCCR

LTI L L N L% T ' S ' R L B L B T ' T N B N B L T

ka2



Sequence and alignment formats

NEXUS format
Extension: .nex
The whole file starts with #NEXUS

They are structured in blocks of
information, each of them starting
with “BEGIN” and ending with
“END;” (Don’t forget the “;”s)

Alignments are usual referred as
“MATRIX”. You can encode indels,
exclude areas, include specific
information for programs, etc

¥MEXUS

BEGIN DATRZ;
DIMEMNSICHS NTAX=217 MNCHLR=ZTE89; /

FCEMAT DATATYPE=DNA& GAF=- MISSING=? ;

HMATRIX

Fyramidula tetragona Morocco 1958
Goniomitrium serci Spain 2018
Goniomitrium acuminatum Australia 1 2017

Goniomitrium acuminatum Australia 2 Z810

Goniomitrium acuminatum subsp Enerve Australia 2843

Funaria flavicans USA NC 1 2014
Funaria flavicans USA NC 2 1782
Funaria hygrometrica 1 1785
Funaria hygrometrica 2 2660
Funaria hygrometrica Canada 583
Funaria hygrometrica Chile 1781
Funaria hygrometrica China 2 2622
Funaria hygrometrica Egypt 2844
Funaria hygrometrica Germany 2658
Funaria hygrometrica Japan 2381
Physcomitrium subsphaericum Mexico 1 2331

Physcomitrium subsphaericum Mexico 2 2883

HND:

End of matrix

Dimensions of the alighment are
stated in advance

This describes which symbols are
allowed

ITTGAGTARATACGT-CCTACAT —————- TTT:
ITTGACTAATACGT-CCTACAT —————- TTT:
ITIGACTARATACGT-CCTACAT —————— ITT
BERRRRRRREIRRRREIIM————— ITTT
ITTGACTARATACGT-CCTACAT—————- TTT

ITTGGCTAATACGT-CCTATATTTTGAGTTT:
ITTIGACTARTACGT-CCTATATTTTGAGTTT.
ITTGACTAATACGT-CCTATATTTTGAGTTT:

ITTGACTAATACGT-CCTATATTTTGAGTTT:
ITTGGCTAATACGT-CCTATATTTTGAGTTT:



Sequence and alignment formats \umver of taxa

PHYLIP format
Extensions: .phy .phylipi

This format usually has a lot of
restrictions (like a limit in the
sequence name length), but some
softwares only read PHYLIP

FASTAQ format

Complex, data-rich format specific
for High-Throughput Sequencing.
It contains quality scores for each
base

24 2287

AFRTZ7T51
APRTZ302
APRTZ2342
AFET147Th
AFRTZ531
APRTZ9392
APRET 239583
LPRTZO44

Number of characters

A(/ “interleaved”
=

ITTGACT AR TACGTCCTATATTTTGAGTITTTAGT TAGRACTGTTGAAGET

ITTGACTAR T GTCCTATATTITGAGTITTAGT TAGRACTGTTGARGET

ITTEACTAnTaCGTCCTATATTITGAGTTTTAGTTAGARCT GTTGAAGCT
R BB b B BB B B R B B B B R B B B B B R B B B B B B B R B B R e B R R B B B R B R B B B R B B

T AR T AT TATAT TT TRAGT T TTAGT TAGRRCTT TIALGT

EMee704:20: 000000000-AAUNM:1:1181:15411:1391 1:N:8:42
TCTTTGAAATTCTCAGCCTCTCCGGCAACTCCATCCACTACAATACTCCTCGCAATTCCTTCTT

+

TABBBF FFFFFFGGGGGEGGGFGHGGEGGHHHHHHHHHHHHHHCHHHHHHHHG GG GGHHHHHHHH
EMea704:20: 000000000-AAUNM:1:11081:15531:1433 1:N:0:42
TCTATGGGTGGTGGTGCATGGCCGTTCTTAGTTGGTGGAGTGATTTGTCTGGTTAATTCCGTTA

+

BBECCFFFFACAGGEGGGGGGGHGGGHGHHHHHHHE FGHHGHHGHHHHHHHHHHHHHHHHHHHG
@MeaTed:20: 000000000 -AAUNM: 1:1101:17773:1531 1:N:@:42
CTATAAAAGCCTCTCTCTATTCTTGAGAAGGTTTTTATGAGTTGAGATTTTATGAATAAT AAAA

+

CCCCCFFFFFFFGGGGEGGLGEHHHHH FHHHBGHGGHHHHHHHFGHHHHHHHHHHHHHHHIIIG
EMea7e4:20: 000000000-AAUNM:1:1101:14962:1595 1:N:@:42
GTATTAGCGGTGAACAGACCACTTCTACGAAGTAGTTAAGCGGGATTTAGAACTGCTCCATGGE

+

AAABCFFFCCABGGGGGGGGGEGHHHHHHG EHGGHHHHHGHHG GGG GHHHHHHHHH FHHHHHHHH
EMea704:20: 000002000-AAUNM:1:1101:14038:1649 1:NMN:0:42
CTCCAGGACTTTCAGGT AGCAGGGGGAATGGTTGGCAGAGAGAGTCTTCCTTGTAAAGCTTCTA

*



Format conversion

PhyDE allows to export an alignment in fasta and nexus format

Geneious provides a wider spectrum of formats and it is a good
resource if you need a phylip file

Mesquite is also a free, java-based program that you may use
for a lot of purposes, including format conversion

Alternatively, you can use the format converter of HIV database



http://www.hiv.lanl.gov/content/sequence/FORMAT_CONVERSION/form.html

