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Introduction

Developed by graduate student at North Carolina State University.

C++ program written in Borland’s C++ Builder with the Visual
Component Library (VCL) of Delphi

To provide basic functions for protein and nucleic acid editing,
alignment, manipulation and analysis

Not powerful sequence analysis program, but user friendly interface
for sequence manipulation and linking to other, more scientific
analysis programs, both local and WWW-based.

Suitable for large alignments (= 20,000 sequences).

Does not use excessive physical memory .
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Editing /Adding sequences in Edit Box

“ Edit Halobacterium halobium: C:\My DocumentziBioE dit\bacterio_bio

MName: |H5|0b50l9fium halobium Sequence Type: [Pratein -

Length: 270 Pasition: 1
True Length: 247 True Position: 1

Fant Size:I‘ID 'l Sequence: 1 out of 19

1n 20 in 40
T e T e T e [
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Apply Apply and Cloze Cancel | ﬂ

¥ Lock sequence I Ovenwrite 'l

]

v Colar

M ucleic Acid

Comnetnts

Halobactenum halobium DEFINITION field

-/0jx

Cancel |

Update |

HE ¥XB&

DEFINITION Crystal Structure 0f Bacteriorhodapsin
In Purple Mewbrane,

Edit Halobacterium halobium: C:\My Documentzs\BioE dit\bacterio.bio

MName: IHanbacterium halabium Sequence Type: IF'rotein vI

Pasition: 1
True Position: 1

Length: 270
True Length: 247

“Halobacterium halobium DEFINITION feld

=10 %]

COMMMEMT: COMMEMNT Hevisiloln Histary:

FEATURES: |FEATURES

FontSize:m Sequence: 1 out of 19 v Lock sequence |{BR E # % % & L||:u:|ate Cancel
a
O S S S |
__________ ———HAQTTGER EWNINWLALEZT ALMSLSETLYF LWVEGMEVID -
Apply | Apply and Close I Cancel | il [V Color
LOCUS: LOCUS 1633466 247 aa Z7-DEC-1
DEFIMITION: [DEFIMITION Crystal Structure Of Bactenorhodopsin In Purple Membrane. ﬂ:l
ACCESSION: [Ls3zase | PIDerMiD: [gleazase -
DESOURCE: [DESOURCE  PDE: molecule 2BRD, release Dec 27, 1333 i’ 1'
KEYWwWORDS: [FEYWORDS i :r
SOURCE: SDUHCE...._. Hﬁlg!::av:.:tIEI.iulm hfalqbiurp. o i 1',
REFEREMCES:\REFEREMCE 1 [residues 1to247] i :I ‘,.-"/:
= =
= =
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Customising shortcuts

Customize Shortcuts

To customize a shortcut, zelect the menu item and press the key(z]
wou would like to invoke the menu option Clear Entry |

To remowe a shorteut, zelect the item and press Clear Entry

aFile H
alMew Alicpiment Cerl+M
alpern ... Ctrl+0O —_—

Mewr from Clipbhoard
MNetwr Text
Open As sText
aSavwea Cocrl+s
Sawve als_ .
AExport
Eauence LAliogrment
Translated alignmemnt (using CDE features)
Spliced aligument [(using =exon features)
RPaw Text
Pich Text with current shaded wiew settings
True =Seguence positions of selected segquences
GCeneBank format with feature annotations for FEATURE
Tmports Ctrl+TI
Tmport from Clipbhboard
Merge into Aligpment based on a PRBeference Seguence
Merge from Clipbhoard
Append Alicpment

LaClose
e =l

Fatrrh aRT +a SCF +raca ~EtTrar = A

Close |




Vertical split Window
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Sorting Sequences

Sequences in an alignment document may be sorted by the
following criteria:

Title

LOCUS

DEFINITION

REFERENCES

COMMENT

ACCESSION

PID/NID

residue frequency in a selected column(s)

To sort sequences, choose "Sequence->Sort-><sort type>

The first six sort types are alphabetical.



Adding, modifying and selecting sequence
feature manually -Annotating

#Edit Sequence Features

Feature | M ame
|1 Zecitr 1 Dest | ote="helix 2"
Jzec_shr_type="helis"
3 Secltr 3
4 BeclBtr 4
L Sacltr £ p
& Secltr &
7 SecStr 7 Down
Start |32 Alignment start |57
End |62 Alignment end |75
Mame|SecSt 2 Shape |Rectangle j
Modify Color |
Delete Tupe |SecStr j
Add new Cloze |

Highlight the sequence title and choose the menu option
""Sequence->Features->Edit Features™



Grouping sequences into groups or families

27 Sequence groups

= 3
aroup Sequences ih group Available zequences not in a group
‘Halobacterium Halobacterium halobium. Haloarcula sp. ARG-2.

Haloarzula Halobacterium salinarurm.
Halorubrunm Halobacternium zp.

Halobactenum zp. 5G1.

[A Y
LA

GTDUF'_ ~ |Halobacteriumn species group
Drezcription
M amne IHaIu:uI:uan:terium Mumber in group: 0

Color | [tithe: color)
Add

v Lock alignment [add # remove gaps in all grouped sequences together)

Cloze |

kdadify
Delete Groupls]

I

To edit sequence groups, choose

""Sequence->Sequence groups (or families)"".



User-defined valid residue characters
General Preferences

27 Preferences

b utual Infarmation | Covaniation | Paotential F'airingsl OFRF= I Ennsensusl Fairnwize Alignment |

Characters considered to be residues Temp directory for file swapping: Browse |
Thesze residuss are included in zimilarity |<Bi|:|E dits\T emp
and in dat dizplayz
Mucleic Acid Amino Acid Local BLAST databasze directory Browse |
Don't Dion't
Inciude ihclude |niziude include I
2 - e 2 b ¥ “erify resvert to zaved
'Y n Y n
}{ # ¥ P FiMa baze pairing:
E z g z WWatzon-Crick pairz -I
u s u 6 Wabble (5-U) pairs =
T ' T ' Mon-canonical pairs -I
3 [ 5 { ..
I ﬂ ) L ﬂ ) IInknowe, but paired in mazk -I
! * n * Single stranded
o Y e !
Q , 0 . v Count nan-included characters az a position
E ; E ; [duzt count them az negative]
L o 1 L o N If thiz iz unchecked, non-residues are ighored
- = - 2 For example, a column with 50 zeqs and 2 non-rezidue
7 3 7 3 characters would be conzidered to contain 48 valid positions
T 4 T 4 Thiz only affectz |0 and similarity shading
H E H E
* EIRC EINNG I C E

To see or change the current settings for what is considered a ""true residue, choose
""Options->Preferences->General.



File formats read and written by BioEdit

BioEdit

Genbank

Fasta

NBRF/PIR

Phylip3.2/2

Phylip 4

|G/Stanford

EMBL

GCG (single sequence only)
DNAStrider

Fitch
Zuker (import only)
Olsen (import only)

Plain or raw (single sequence

only)
PIR/CODATA

MSF (multiple sequence
format)

ASN.1 (NCBI)
PAUP/NEXUS



Shaded graphic view of Alignment

% Graphic Print: C:\My Documents\BioE dit\bacterio.bio

4 Font: IEDurierNew j F esidues per row |i|5|:| Mormal Sirnilar |dentical J r [ ——

Size; (11 - Characters in titles EED =_ j=p %F J Title= LoutalEt b Erirter

Threshhold [%] . .

[~ Show main title for shading 3?0 I Outine [ Dutine Pagel
¥ Titles on left [T Blocks of 10 residues start codon(s) allowed |m|3 'I Tits | Skart numbers at |1
[T Titles an right [ 3letter translations [ 1-letter tranglations .
V¥ Titles Bold ¥ rumbers left of seqs W numbers right of segs Marginzs [inches] Matri IELDSLIME]*
II: Pt:ES :_tla|:;|3i2;_3d ; [T Sequerces Bold I|: Show Ruler Left: = 0.5 Fight: 05 Page Height: =111 if.

itles Underined [ Sequences Italicized Ruler Bold  — . N e
[ Id./Sim. Shading [~ Sequencesincolor | Ruler in italics Top: —{05 B ottam: —0.5 Pagewidth: —J35  in.

I 1d./5im. Shading with calor table | Mote: Thiz is a print preview. |t may copy to the clipboard slightly large. To expand wiew, press anrow [upper left]

Halobacteriuwm halobhi 1  -- - - ————————- A eaide = E N T S ]
Halparcula argentino 1 @ --—————-—--——-—-———- -E!IWL! ETE = Mg LG & BEE =}
Halobacteriuwm salina 1 - - - - - ——————- XAQITGR'E!IWL! ETﬁHMELG L¥F 5
Halobacterium sp 1 MLELLPTAVESVIQAOQOTTSRE E*IT.I'I.TL AR LT L - SN =]
Halorubrum sodomense 1 ~MDEILALQASY-— DLLEDGRETHET AR YF =}
Halobacterium sp. S5G¢ 1 —MDPTATLTAAVGADLLGDGRER WL! = ]
Haloarcula sp. aARG-2 1 @ - ——————- MLOSGMITY VE S = =
Haloarcula wallismor 1 @ --————----——————— el ] -
2 ]

Choose ‘Graphic View’ from ‘File’ menu of open document



Restriction Maps

BioEdit offers two ways to generate restriction maps of nucleic
acid sequences.

 WebCutter: Highlight the title of the sequence you wish to map and
choose “Auto-fed WebCutter Restriction Mapping” from the “World
Wide Web” menu.

« BioEdit: Highlight the title of the sequence you wish to map and choose
“Restriction Map” from the “Sequence” menu. An interface window will
appear with the following options:



Restriction Enzyme Browser

:;;El-"Enz_-,lmes by Company:
Enzyme:
Hincll =] eutsite: (¢ cTAC'C
Hindlll
Hinfl lzozchizomers
Hpal Ao GET, Asp71ST
Hpall
kAl Ol Other companies that carmy Kpnl:
kAluil Amersham Pharmacia Biotech [11/40 -
kArll Life Techrnologies Inc. [1./93]
Mael kMinotech, Maolecular Biology Produc
el HY'BAID GrbH [9/00]
. Fermentaz AB [11./00]
Ml Appligene Oncor (10/97)
Mool Armerican Alied Biochermical, lhe. (1
Mdel SibEnzyrne Ltd. [11./00]
- =] Mippon Gene Co.. Ltd. [6/00] =
Current M anufacturer: IStratagene [11./00] ll
Cloze |

Restriction enzymes may be browsed by manufacturer by choosing a manufacturer and
pressing the button on the restriction map dialog. You may also examine restriction
enzymes at any time by choosing “View Restriction Enzymes by Manufacturer” from the
“Options” menu.



Adding and configuring a new application

“ Configure Accessory Applicationz: BioEdit ver=zion 5.0.9

Fame of Accesson: I ;I Open Delete I ==
Frogram: I Specify Usze "<BioEdit
T Auto-feed =eqs [ szeparatefilez [ Specific name [or baze name] [ Don't use interfac
[ Degap z=equences File name: [or baze name]l ™ Prompt for input file
—Farmat :
P kF kpak f
¢ Fasta ¢ GenBank ¢ PHYLIP3 ¢ PHYLIP 4 I Prempt for sutputf

Open az alignment
i MERBF/PIR { MSF i GCG i EMEL Fugenagteﬂ

cormrmand-ling formatting for input and output;
[T Space between input prefiz and command [T Space between output prefix and commarn

[ Use input prefis I I Input name required I I Arbitrary ™ Fror
[ Use output prefis I [ Output name required I I Armbitrary T To:

CheckBoxes: | = | Add / Modify I Delete I Additional o
I nputs: I ;I Lodd A b odify I Delete I I L

D efault command line: I
*Hote: If the calling order iz important, write a specific default command line and =

I “iew documentation optian Specify dac file I I~ Redirect general stdout ko fil

D' ocumentation Fils: I I Redirect general stdin from f

II_ Include an optionz box [ta type in command-line pararmterz] | Crarramt Canfionratinse bl
4 [ 3 },.‘E

To add a new application to be included in the “Accessory Applications” menu,
choose “Add / Modify / Remove an Accessory Application” from the
“Accessory Applications” menu.



Amino acid and Nucleotide Composition

% Nucleotide Composition: Pseudomona
DMA molecule: Pseudomona

Length: 413 base pairs
talecular weight: 133038 Daltons, single stranded G+C content: 54.96%
Molecular weight: 267066 Daltons, double stranded A4+T content: 41.65%

Mucleotide Composition
Fseudormiona

Mucleotice

Choose “Amino Acid Composition” from the “Protein” submenu of the “Sequence” menu,
or “Nucleotide Composition” form the “Nucleic Acid” submenu of the “Sequence” menu,
respectively.

Entropy plots

f'jii.'--’Entlopy plot: 1:\BioE dit\B acterial_RMazeP_proteinz.gb

E Hx) P
Alignment: I:\BiDEdmrBD;gtéri:I)_R&taseF'_prDteins.g a measure Of the IaCk Of
S IR | S V! predictability for an

A TH| | | alignment position

Entropy (H:x)

1R () - (] S 1) S ) R ) NS 7 (1 SR 1 RO 1 1| (10 S 11 () RO 121 R 1211 R 1 0 S 7.0
Alignment Position (residue number)

choose “Entropy (Hx) Plot” from the “Alignment” menu



Hydrophobicity Profiles

¥ BioEdit Sequence Alignment Editor
File Edit “wforldwfide web Acceson v Opplication BRA Optons Windows Help

=1l

i Kyte & Doolittle Scale Mean Hydrophobicity Profile % Plot Legend [ [O=]

P H. halobium

-H. halobium kex

-H halabiurn Shark.
kyte & Doolitde Scale Mean Hydrophobicity Profile [l H =lobacterium SG

Scan-windows size = 13 -Halobacterlum =p.
. sodomense

- Haloarcula ARG-2
H. =alinarum

- H. wallismortis

- H. argentinos AR G-1

o =
Mok S
—

o
o

Mezn Hydrophobicity
o

NN
= a
.

o 10 20 30 40 S0 [=1u] o S0 g0 100 110 120 130 140 150 160 170 180 190 200 210 220 23530 240 250 260 270
Positi

Mode: [Slids Residuss > | Selsstion: null Sequence Mask: Mone
Fositiorn: 57 g hMask: Mone

— Jl_"T—I"_!—l—"ﬁﬁll_lﬂlg S

TALTALVWGADLLGDGRE
LELLFTAVEGVWIOAOT TERE
MDEFITALQAGY——DLLGDGRE

ML oSG TYVE G =

|;II\III\ICH-

Kyte & Doolittle Mean Hydrophobicity Profile Boyko Scale Mean Hydrophobicity profile
Eisenberg Scale Mean Hydrophobicity profile Hoop & Woods Scale Mean Hydrophobicity profile
Cornette Scale Mean Hydrophobicity profile Eisenberg Hydrophobicity Moment profile.

Parker HPLC Scale Mean Hydrophobicity profile Mean Eisenberg Moment Profile.



Plasmid Drawing and Anotation

i BioEdit Sequence Alignment Editor
File Edit “iew Test “ector Arrange ‘World“Widew'eb Accesory Application RBMA  Optioh:  Window  Help

ak Wector Map: C:ABioE ditDev\PLASMIDSAPBSSK_plus.pmd 1% Mark Restriction Enzymes

IE ﬁ AU Mest to the pozsition indicates it iz unique
Otherwise, the site occurs between 2 and 5 times
— 1} with BioEdit wersion 4.3.2, 12/1/98 Epnl 658
I:I O Show Dan't Show
EcoO103L 851 Enzume Pasition Enzume Position
H ® : Bme] 662 MNgokIV 332 U hoeITII 71
+ R [ =) = o ﬂ
Wynnl 2646 f1 ( ) origin Apal G6d polyl Kpnl EES 1T hoeIII 1108
A Thal 689 clonig |Eco0losI 661 U hceIII z3486
-’ Hgal 2577 gall 675 Ewmgl s5z U AclI 2273
— | =] 5eal 2527 Heo ATV 332 lact Apal g4 U e ||erz zE46
— Aecl £76 Mhol g83 U | | REITIT 1154 U
% % 2417 HincIl 677 Sall 575 U oy | |enaz z047 U
/ Clal 685 Acel 78 U AloT 172 U
- T HinATTT &G0 HinecII g7 U Al1nHI 1570 T
R 2363 1% Yector Properties M=l E3 Apall 1468
Am . Apall 2714
p pBllleSCl‘lpt SK+ T Title: IpBIuescript SkE+ Apol 23
Apol
958 bp ML 5 Style: ISingIe Lirme ‘l tark Fort | Feature Font |
{polyli " Linear

Lenath: |2958
Line: Color [0 B = | Linewidth [2 ]

P11103T 2084

Yector Feature

Fill Colar IU |
- % Image Properties n
E Mame IMISC. Feature
Palplinker Fram I??U To |55D “ectar Size T - %l
ColE1 ¥ Show Palylinker below vectar Width [300 | Pisels i el
¥ Show unique reshiction sites in polylinker Image Size 3400 Fill Color - %l
i Mark beginning and end on maj .
291 T3 Primer 77z r g 9 P Height [600 | Piuels zzes the origin
E' AATTAACCCTCACTAAACGE 3 Type Size |5 vI _|
- Marmal Arrowv hd
EatnsI . Width  [720 3
ser i B s T .50 [FTHmslation | Fiels
T et e e | 6 none Apply & Close | Cancel |
) Frame 1 € Frame - Feeligics I ;I
&' GOARACAGCTATGACCATG 3' 5 Erame 26 SR <2
27 M12 Pewerse Drimer 208 = Frame 2 . Frame -2 Audd Mew | b odify | Delete |

4
Current: [197. 5] - Apply & Close | Cancel |




Search for conserved regions in an alignment

ZFind conserved regions of an alignment

Find conzerved segments=:

I Don't Allovs any gaps
= Limit gaps in any segment bo: |2

I~ Limit mas contiguous gaps o |1

A imirnurn Length |1 5 reziduss for all sequencs
F a= ave entropy IEI.2

v Fa= satropy per position ID.Z ] Aalloes |2 exceptions

Feport:
I Alianment Positions [T ex=t file]
I Fasta Alignmentl=] of conserved regionl=]

Caution: “r'au might wwant ta run 1 st with only a text repork
O nly generate Fasta files if there will be less than 20
total alignment documents afterveards=s

Cancel I

choose Alignment->Find Conserved Regions.

Dot Plot

E.coli will be on the -axiz
P.mirabili will be on the v'-axiz

Window Size m
Mizrmatch lirit |2 vI Sawve Matrix Output Az

v Do full shaded matris
[T Count similar arming acids az well as identities

Simillarity batrix | BLOSLIMEZ R

Cancel |

choose "Sequence-> Dot Plot (pairwise comparison)"



Mutual Information analysis and

Graphical Data Examination

ioEdit 5equence Alignment Editor

File Edit “WaorldWideWeb Accesormdpplication RMNA  Option:  Window  Help
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ABI and SCF trace viewing, editing and conversion

i BioEdit 5equence Alignment E ditor M=l E
File Edit wiew Zoom Horizontal Scale “World Wide Web  Accesorp Application BMA  Options Window  Help

=l |

 DNA sequence from C:ABioEditDevizequencesiJazon 11 May... =] B3 iy ABI Chromatogram: C:\BioEditDev\sequencesiJazon 11 Mayi48 PJSOD16T7-1 _ o] =]
. 1 total f
g' ||C0unerNew |G =l Bl et I it colected none | Sample: PEODISTT-1 |File: C\BioEditDevisequencestfason 11 May'd8 PIECDLE
]
Maode: | Slide Besid ~ | Selection: 0 Sequence Mazk: |
I 1015 MBSt _I Position: 48 Mumbering Mask: | i 20 30 40
GEAGAN COTGTAC COOGC CCCCCOCTCGAGGT COACGOTATC N TAA &
2| 1|o T|5| 5| e+ |5 mEE IR0 2
T I B R B B B B B B B B B B B B S B B I R R Y Y
= i0 =20 30 E1n

PIS0OD16, T7—1 [GCLGANCGTGTACCGGECCCCCCCTCGAGGTCGACGGTAT

TR SRR IR ALY

E ™

ol | DU |

, DNA sequence from C:ABioEditDev\zequencesiJason 11 May .. [H[=] E4

EIICDurier Mew LI I'ID LI El 1 tatal sequences

4 SCF Chromatogram: C:ABioEditDevYzequencesiJason 11 May 48 PJS0D16T7-1._scf

[

MDdE:ISIide Fesidues LI Selection: 0 Sequence Mazk: |
Pasition: 15 Murmbering Mask:

el o T|Z[ &) ealf+ e [ mli ANNE o

;I....|....:|L.D...|...é.D...l....é.D...l....‘li.D

PISODi6/ T7—1 [GCLGANCGTGTACCGGECCCCCCCTCGAGGTCGACGGTAT

ol S 1
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T = i
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|| 1o I| 5| 6] el e [ mEE H 00T e
ST A R R A R R R R
7‘ 10 z0 30 40
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1 | LAl [ | I




User-defined Motif Searching

£7 BioEdit Sequence Alignment Editor - [C:ABioE ditD evimethanos_gb]

n File Edit Sequence alognment Wiew ‘world%ide'web Accessory dpplication BMA  Option: Window  Help ;Iilil
= O
J IEnurierNew jlm j Bl 20 tatal sequences
b ode: ISIide Fesiduas j Selection: nul Sequence tMask: None
Position: Mumbering kazk: Hone
|| 1o ]3] 8] eol[+ E= ||éﬁ%ﬂ%$ﬂ|@%ﬂ B vmE o
O L R SO B

COGGATTAGATACCCGGGTAGTCC TG TG TAAAC TC TGO GGAC TAGGTGTCGCGTCGGEE
COGGATTAGATACCCGGGTAGTCC TGO TG TALAC TC TGCGGACTAGGTGTCGCGTCGEE
CCGGATTAGATACCCpeegyieyyeagpee T T AL ACTC TECGGACTAGETGTCGCGTCGEC
COGHATTAGATACCCGGGTAGTCCCGECCGTAAACGU TGO GGACTAGGTGTCGEETAGEE
COGGATTAGATACCCGGGTAGTCCTGECHGTALAAC TC TGCGGACTAGGTGTTAGGTAGGE
oG ATTAGATAC GGG TAGTCC TG G TALAC T T TGO GAAC TAGGTGTCATC TEGAC
COGGATTAGATACCCGGGTAGTCCTGECCGTAAAC TTTGCGLAC TAGGTGTCATC TGGAL
COGGATTAGATACCCGGGTAGTCCTGECCGTALAACTTTGCGLACTAGGTGTTAGGTLAGGE

N CCGGATTAGATACCC GGG TAGTCCTGGOCGTALAC TTTGCGAAC TAGGTGTTAGGTAGGC

oG AT TAGATAC GGG TAGTCC TGO G TALAC TC TG GLAC TAGETGTTAGGTLGEC
CCGGATTAGATACCCGGGTAGTCC TGGCCGTALACTC TGCGLAC TAGGTGTCACCTGGGC

G CCGGATTAGATACCC GGG TAGTCCTGGOCGTALAC TC TGCGAAC TAGGTGTTAGGTAGGC

X (T

o GTGTTAGGTLGGE
: c:_ LIl el = EGTGTTAGGTGGGC
Ct pattemt b for GGTGTTAGGTGGGE
ot R FGTGTTLGETGRGC
Ct. [GENRGKCNNNG GGTGTTAGGTGGGE
Ci GGTGTTAGGTGGGE
C o - - GETGTTGGEGOLAC
& Mucleic &cid  Aming &cid Find Mext BETETTOOO0C LT

" Ewact test match  Exact including gaps Cancel
KX | 2




Automated link to ClustalwW with
command line options available

I

{7 BioEdit Sequence Alignment Editor

File Edit Sequence Alignment View ‘wWorld'wide'Web Accessorp &pplication BMa  Options  window Help

=]
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El ||E0urier Mew ;I I'IU LI B | | 20 tatal sequences
- I, Clustalw Options [ _ [T x|
Mode: [Slide Residues > | Selection:0 Sequ
Pogition: 29 Murnk ) )
= i = = Clustalwy¥ Multiple alignment
2| 1o |3 & el =l EEEEANNE
Tt e Feference: |....|....|....|....|....d
10 20 3o Thompzon, J.D., Higgins, 0.G. and Gibsan, T.J. (1934) 20 100 I
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- 3
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M. luteus |~ ———————————————— MLFRD——RREVETH AEFRHLGRTGTRAGRR-TVV W EWATD P DOTRE T———————————— SPSAPRIPRAGFVVSKA-VGHAVTRINREVERE
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Other Features of BioEdit

*Codon table

«Six frame translation

*Anchoring a column

e|dentity Matrix

Position of nucleotide numerical summary
Pairwise sequence alignment

*Nucleotide translation with codon usage
Local Blast

«Clustal W

*\Web based accessories
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