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MacVector Resources
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Manual
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You can find these installed in /Applications/MacVector/Documentation.
They are also available for download;

http://www.macvector.com/downloads.html

http://www.macvector.com/Screencasts/screencasts2.html

There is a downloadable PDF version of the manual (12.6) at

http://www.macvector.com/downloads.html#MacVector1 2UserGuide

Check out the user forums at;

http://www.macvector.com/phpbb/index.php

Copyright Statement

MacVector 16 Workshop

Copyright MacVector, Inc, 2017. All rights reserved.

This document contains proprietary information of MacVector, Inc and its
licensors. It is their exclusive property. It may not be reproduced or
transmitted, in whole or in part, without written agreement from MacVector,
Inc.

The software described in this document is furnished under a license
agreement, a copy of which is packaged with the software. The software
may not be used or copied except as provided in the license agreement.

MacVector, Inc reserves the right to make changes, without notice, both to
this publication and to the product it describes. Information concerning
products not manufactured or distributed by MacVector, Inc is provided
without warranty or representation of any kind, and MacVector, Inc will not
be liable for any damages.

This version of the workshop guide was published in November 2017.



MacVector 16 Workshop

Contents
INTRODUCTION
GETTING SEQUENCES INTO MACVECTOR

Importing sequence files
Creating new sequences
Opening sequences from Entrez

WORKING WITH SEQUENCES IN MACVECTOR
Tabbed Interface
The Editor Tab
The Map Tab
The Features Tab
The Annotations Tab

ANALYZING SEQUENCES
Analysis Tools Toolbar
Analysis Workflow Overview
Performing a Restriction Enzyme Analysis
DNA Analysis Functions

ALIGNING SEQUENCES OVERVIEW

THE MULTIPLE SEQUENCE ALIGNMENT WINDOW
Editor Tab
Text Tab
Pairwise Tab
Matrix Tab
Picture Tab
Guide Tree Tab
Profile Tab
Interactions
Additional Algorithms

SEQUENCE ASSEMBLY OVERVIEW
PROTEIN ANALYSIS

Translation
Protein Analysis Functions

GETTING THE MOST OUT OF MACVECTOR

Setting The Numbering Origin

Setting the Circular Origin

Coloring in the Editor

Mixed Case Entry In The Editor

Toolbar Customization

Customizing the Analysis Toolbar
Customizing Sequence Window Toolbars
Using Replica Windows

The Floating Graphics Palette

MacVector 16 Workshop

November 2017

N o 1 O

—_ = —_ =
W W =, Lm0 o
w

—_
~N W

-
©

DN NN NN NN
U)U)NNNNNHO(D

N
w

NSRS}
o &N
S

W W RN NN NN N
wO\O\OOOOO\]\log



MacVector 16 Workshop

SEARCHING SEQUENCES AND FEATURES

Searching Sequence Residues
Searching Features

THE TRACE (“CHROMATOGRAM”) WINDOW
Trace Tab
Trace Colors

THE AGAROSE GEL WINDOW
Adding Digests
Toolbar Buttons

THE ALIGN TO REFERENCE WINDOW

Sequence Confirmation
Toolbar Buttons

Text Tab

SNPs Tab

PREFERENCES PANEL

General
Aligned Display
Colors

Fonts

Internet

License

Map View

Scan DNA
Update

Text View

MacVector 16 Workshop

November 2017

34
35
36

38
38
39

39
40
40

41
41
43
44
44

45
45
46
46
46
47
47
48
48
49
49



MacVector 16 Workshop November 2017

Introduction

MacVector 16 is the culmination of a series of significant updates to MacVector
over the last nine years that feature a redesigned tabbed interface, OS X toolbars,
increased interactivity between views, improved sequence and feature editing, an
Auto Annotation function, a new Primer3 based primer design module, a revised
Entrez browser, agarose gel simulation, support for Next Generation Sequencing
data analysis and numerous other enhancements. This document provides a basic
overview of MacVector functionality for new users, in-depth discussions of
common functionality and practical examples of how to use new functionality
introduced in recent versions. Any sequence files used in the examples can be
found in /Applications/MacVector/Sample Files/ Or
/Applications/MacVector/Tutorial Files/.

Getting Sequences Into MacVector

You can open saved sequence files in many different formats, copy sequence data
from other applications and create new documents from the data, or open
sequences directly from Entrez over the Internet.

Importing sequence files

The Starting Point dialog is displayed every time you start MacVector and provides
quick and easy access to sample files and the other folders and files you use most.

To open a MacVector-supplied sample sequence to get you going using the Starting
Point dialog, choose Sample File as the starting point from the list on the left, then
select a sequence from the list of files on the right and click Choose.

You can also open sequence files from the main MacVector menu. To do this,
select File | Open from the menu, browse to the required folder, select the sequence
file from the list, and click Open.

MacVector can automatically identify and open sequence files in all of the major
Text formats (GenBank, EMBL, FastA, GCG), as well as chromatogram (“ABI”)
files and sequence files from other programs such as VectorNTI, LaserGene,
GeneWorks and DNAStrider.

Creating new sequences

You can also create an entirely new sequence file and paste content into it. To do
this, choose File | New from the menu and select the required sequence type from
the submenu. Then paste valid DNA or protein sequence characters into the new
sequence file.

Alternatively, copy and paste the sequence data to the clipboard first, then select
File | New from Clipboard from the menu.

Note: You can copy text data containing annotated sequences (e.g. in GenBank or
EMBL format) and MacVector will parse the data and insert a fully annotated
sequence into the target sequence.

MacVector 16 Workshop 5



MacVector 16 Workshop November 2017

Opening sequences from Entrez

You can locate and open complete sequences from the online NCBI databases
directly within MacVector.

Choose Database | Internet Entrez Search... from the menu and then pick the
database you want to search from the Database drop-down menu.

Note: The Protein Sequence Record database for proteins and the Core Nucleotide db
for DNA are recommended and should appear at the top of the list of databases.

Perform a search by choosing a category in the first All Fields drop-down menu,
typing appropriate text in the adjacent text box and clicking Search.

Any matches are listed in the top results panel. Double-click on a result to display
the sequence in a Sequence window on the MacVector desktop.

Note: You can select multiple results and open them all in separate Sequence
windows by clicking To Desktop.

Try this: To find all the ribosomal protein sequences from the organism “Canis”
select the Protein sequence record database, click on the * button to add another
query field and Search using “Search the Field” Organism for canis* And Text Word
for ribosomal.

Working With Sequences in MacVector
Tabbed Interface

When you open a sequence using MacVector you will see a single window with a
set of tabs offering different views of the sequence.

®00 pBR322.nucl — Editor
gf B LA;u = Y AZT v —W) o wey 22, (1 ] &
DNA  Unlocked TextView Prefs Replica Topology Blocking  Voice Verify Display Create Range Features
1 Editor J Map J Features J Annotations

100
Metly sSerAsnAsn
TTCTCATGTT TGACAGCTTA TCATCGATAA GCTTTAATGC GGTAGTTTAT CACAGTTAAA TTGCTAACGC AGTCAGGCAC CGTGTATGAA ATCTAACAAT

200
AlaLeulleV allleLeuGl yThrValThr LeuAspAlaV alGlyIleGl ylLeuValMet ProVallLeuP roGlylLeulLe uArgAspIlle ValHisSerA
GCGCTCATCG TCATCCTCGG CACCGTCACC CTGGATGCTG TAGGCATAGG CTTGGTTATG CCGGTACTGC CGGGCCTCTT GCGGGATATC GTCCATTCCG

300
spSerIleAl aSerHisTyr GlyVallLeul euAlaleuTy rAlaLeuMet GlnPheLeuC ysAlaProVa llLeuGlyAla LeuSerAspA rgPheGlyAr
ACAGCATCGC CAGTCACTAT GGCGTGCTGC TAGCGCTATA TGCGTTGATG CAATTTCTAT GCGCACCCGT TCTCGGAGCA CTGTCCGACC GCTTTGGCCG

100
gArgProVal LeuLeuAlaS erLeuLeuGl yAlaThrIle AspTyrAlal leMetAlaTh rThrProval LeuTrpIleL euTyrAlaGl yArglleVal
CCGCCCAGTC CTGCTCGCTT CGCTACTTGG AGCCACTATC GACTACGCGA TCATGGCGAC CACACCCGTC CTGTGGATCC TCTACGCCGG ACGCATCGTG

500
AlaGlyIleT hrGlyAlaTh rGlyAlaval AlaGlyAlaT yrIleAlaAs pIleThrAsp GlyGluAspA rgAlaArgHi sPheGlyLeu MetSerAlaC
GCCGGCATCA CCGGCGCCAC AGGTGCGGTT GCTGGCGCCT ATATCGCCGA CATCACCGAT GGGGAAGATC GGGCTCGCCA CTTCGGGCTC ATGAGCGCTT

600
ysPheGlyVa 1GlyMetVal AlaGlyProV alAlaGlyGl ylLeuleuGly AlalleSerL euHisAlaPr oPheLeuAla AlaAlavall euAsnGlylLe
GTTTCGGCGT GGGTATGGTG GCAGGCCCCG TGGCCGGGGG ACTGTTGGGC GCCATCTCCT TGCATGCACC ATTCCTTGCG GCGGCGGTGC TCAACGGCCT

7600
uAsnLeuLeu LeuGlyCysP heLeuMetGl nGluSerHis LysGlyGluA rgArgProMe tProLeuArg AlaPheAsnP roValSerSe rPheArgTrp
CAACCTACTA CTGGGCTGCT TCCTAATGCA GGAGTCGCAT AAGGGAGAGC GTCGACCGAT GCCCTTGAGA GCCTTCAACC CAGTCAGCTC CTTCCGGTGG

800

AlaArgGlyM etThrIleVa 1AlaAlalLeu MetThrValP hePhelleMe tGlnLeuVal GlyGlnValP roAlaAlaLe uTrpVallle PheGlyGluA
GCGCGGGGCA TGACTATCGT CGCCGCACTT ATGACTGTCT TCTTTATCAT GCAACTCGTA GGACAGGTGC CGGCAGCGCT CTGGGTCATT TTCGGCGAGG
960

spArgPheAr gTrpSerAla ThrMetIleG lylLeuSerLe uAlaValPhe GlyIleLeuH isAlaLeuAl aGlnAlaPhe ValThrGlyP roAlaThrLy
ACCGCTTTCG CTGGAGCGCG ACGATGATCG GCCTGTCGCT TGCGGTATTC GGAATCTTGC ACGCCCTCGC TCAAGCCTTC GTCACTGGTC CCGCCACCAA
1000

sArgPheGly GluLysGlnA lalleIleAl aGlyMetAla AlaAspAlal euGlyTyrVa llLeulLeuAla PheAlaThrA rgGlyTrpMe tAlaPhePro
ACGTTTCGGC GAGAAGCAGG CCATTATCGC CGGCATGGCG GCCGACGCGC TGGGCTACGT CTTGCTGGCG TTCGCGACGC GAGGCTGGAT GGCCTTCCCC

The tab bar is color-coded, where pastel red indicates a nucleic acid sequence and
blue indicates protein.
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* Editor - this displays the standard editor view of the sequence. You can display
the sequence in single stranded and double stranded forms and also show
translations above and below the sequence.

* Map - this displays the graphical view of the sequence, where features are
displayed graphically according to the settings you have applied for the
sequence. This view also displays a default set of restriction enzyme sites.

* Features - this displays a list of features associated with the sequence using a
modern OS X style list display. The list can be sorted and features can be
edited by simply double-clicking on them.

* Annotations - this displays “annotations” which in MacVector parlance is all the
data associated with a sequence that does not have a defined start and stop
location on the sequence. Like the Features tab, it uses a modern OS X style
list display and you can sort and edit annotations with simple mouse clicks.

You can switch between tabs by holding down the command key and pressing “1”,
“2”,43” or “4” on the keyboard in addition to clicking with the mouse.

The Editor Tab
® O 06 pBR322.nucl — Editor
= R - L o e i oy
g‘: v l_b v 'ﬁ, =l v GACCC w Ry 1 Cg v
DNA Unlocked Text View Prefs Replica Topology Blocking Voice Verify Display Create Range Features

Common Toolbar ltems
The first six toolbar buttons are common to all of the tabs.

* DNA/RNA - use this button to toggle the molecule between DNA and RNA.
(Protein windows show a non-functional Protein icon).

* Locked - the padlock helps prevent you from inadvertently modifying a sequence
- you are prompted to unlock the sequence if you try to perform a destructive
edit.

06 pBR322

?s The target document is locked. Do you want to
unlock it?
L
=9

You cannot make changes to a locked document.
S TCR TGT o y CAG TCA

S RCC GTO CAT RGO
Cancel t Unlock... .
I 66T TAT TGG COT

T O0T A0T Do ;mem 100 G5 UNT UL T TLE TG GO TR L TR LSO TRIL TR L L L e T60 DD

3 CCC AGT CCT GCT CGC TTC GCT ACT TGO ACGC CAC TAT CGA CTA CGC GAT CAT GGC GAC CAC ACC CGT CCT G76

* Text View - this opens a separate window with the "Annotated Sequence" text
view.

* Prefs - this opens a Preferences Pane dialog, usually set to the Fonts pane.
Clicking on this is equivalent to selecting the MacVector | Preferences... menu
item and switching to the Fonts tab.

* Replica - this opens a second identical window. This is useful if you want to view
e.g. the Editor tab and the Map tab at the same time. You can open as many
sequence windows as you like - changes in one window will be reflected in the

MacVector 16 Workshop 7
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other open windows. The Replica button displays a dropdown menu that lets
you select which tab you want the replica window to open displaying.

* Topology - toggles between linear and circular. This affects certain functions
such as restriction enzyme searching. For example, pPBR322 has an Eco RI site
at its origin - in circular mode, the site will be displayed, but in linear mode the
site is considered to be "split" and with half appearing at each end and thus will
not be shown. Sequences must have a circular topology before you can view
them as circular molecules in the Map tab.

Editor Specific Toolbar ltems

* Blocking - this adjusts the "blocking" of the sequence residues to make them
easier to visualize.

* Voice Verify - turns on/off the voice playback. Turn this on to hear each residue
spoken out loud as you type it in.

* Display - with earlier versions of MacVector, this simply toggled the
complementary strand on and off. You can use this to display a 3 or 6 frame
translation underneath the sequence, or to display translations of any CDS
features present on the sequence. The translation uses the currently selected
genetic code and honors the one vs. three-letter amino acid code set in the Text
Display preference pane. The color of the complementary strand can be set
using the Colors preference pane.

K NN J pBR322.nucl — Editor
| Zo o 3 B m e VAR Wil v .1 |
! DNA Unlocked Text View Prefs Replica Topology Blocking Voice Verify v _Show CDS Translations atures |
h . - ¥ Show Complementary Strand

Zelite) I Msp I Features J Annotations j Show Plus Strand Translations |

Show Minus Strand Translations |

TTCTCATGTT TGACAGCTTA TCATCGATAA GCTTTAATGC GGTAGTTTAT CACAGTTAAA TTGCTAACGC AGTCAGGCAC CGTGTATGAA ATCTAACAAT
| AAGAGTACAA ACTGTCGAAT AGTAGCTATT CGAAATTACG CCATCAAATA GTGTCAATTT AACGATTGCG TCAGTCCGTG GCACATACTT TAGATTGTTA

|

200
AlaLeulleV allleLeuGl yThrValThr LeuAspAlaV alGlyIleGl yLeuValMet ProVallLeuP roGlyLeulLe uArgAspIle ValHisSerA
1 GCGCTCATCG TCATCCTCGG CACCGTCACC CTGGATGCTG TAGGCATAGG CTTGGTTATG CCGGTACTGC CGGGCCTCTT GCGGGATATC GTCCATTCCG
| CGCGAGTAGC AGTAGGAGCC GTGGCAGTGG GACCTACGAC ATCCGTATCC GAACCAATAC GGCCATGACG GCCCGGAGAA CGCCCTATAG CAGGTAAGGC
|

300
spSerIleAl aSerHisTyr GlyVallLeuL euAlalLeuTy rAlalLeuMet GlnPheLeuC ysAlaProVa lLeuGlyAla LeuSerAspA rgPheGlyAr \
1 ACAGCATCGC CAGTCACTAT GGCGTGCTGC TAGCGCTATA TGCGTTGATG CAATTTCTAT GCGCACCCGT TCTCGGAGCA CTGTCCGACC GCTTTGGCCG
| TGTCGTAGCG GTCAGTGATA CCGCACGACG ATCGCGATAT ACGCAACTAC GTTAAAGATA CGCGTGGGCA AGAGCCTCGT GACAGGCTGG CGAAACCGGC
|

400 |
gArgProVal LeulLeuAlaS erLeuLeuGl yAlaThrIle AspTyrAlal leMetAlaTh rThrProVal LeuTrpIlelL euTyrAlaGl yArglleVal
} CCGCCCAGTC CTGCTCGCTT CGCTACTTGG AGCCACTATC GACTACGCGA TCATGGCGAC CACACCCGTC CTGTGGATCC TCTACGCCGG ACGCATCGTG
| GGCGGGTCAG GACGAGCGAA GCGATGAACC TCGGTGATAG CTGATGCGCT AGTACCGCTG GTGTGGGCAG GACACCTAGG AGATGCGGCC TGCGTAGCAC
| 500 I
AlaGlyIleT hrGlyAlaTh rGlyAlaVal AlaGlyAlaT yrIleAlaAs pIleThrAsp GlyGluAspA rgAlaArgHi sPheGlylLeu MetSerAlaC 1
| GCCGGCATCA CCGGCGCCAC AGGTGCGGTT GCTGGCGCCT ATATCGCCGA CATCACCGAT GGGGAAGATC GGGCTCGCCA CTTCGGGCTC ATGAGCGCTT
|} CGGCCGTAGT GGCCGCGGTG TCCACGCCAA CGACCGCGGA TATAGCGGCT GTAGTGGCTA CCCCTTCTAG CCCGAGCGGT GAAGCCCGAG TACTCGCGAA |

600
ysPheGlyVa 1GlyMetVal AlaGlyProV alAlaGlyGl ylLeulLeuGly AlalleSerL euHisAlaPr oPheLeuAla AlaAlaVallL euAsnGlylLe
| GTTTCGGCGT GGGTATGGTG GCAGGCCCCG TGGCCGGGGG ACTGTTGGGC GCCATCTCCT TGCATGCACC ATTCCTTGCG GCGGCGGTGC TCAACGGCCT
| CAAAGCCGCA CCCATACCAC CGTCCGGGGC ACCGGCCCCC TGACAACCCG CGGTAGAGGA ACGTACGTGG TAAGGAACGC CGCCGCCACG AGTTGCCGGA
| 700
uAsnLeulLeu LeuGlyCysP heLeuMetGl nGluSerHis LysGlyGluA rgArgProMe tProLeuArg AlaPheAsnP roValSerSe rPheArgTrp
| CAACCTACTA CTGGGCTGCT TCCTAATGCA GGAGTCGCAT AAGGGAGAGC GTCGACCGAT GCCCTTGAGA GCCTTCAACC CAGTCAGCTC CTTCCGGTGG
| GTTGGATGAT GACCCGACGA AGGATTACGT CCTCAGCGTA TTCCCTCTCG CAGCTGGCTA CGGGAACTCT CGGAAGTTGG GTCAGTCGAG GAAGGCCACC |
| 860 ]
AlaArgGlyM etThrIleVa 1AlaAlaleu MetThrValP hePhelleMe tGlnLeuVal GlyGlnValP roAlaAlalLe uTrpVallle PheGlyGluA |
1 GCGCGGGGCA TGACTATCGT CGCCGCACTT ATGACTGTCT TCTTTATCAT GCAACTCGTA GGACAGGTGC CGGCAGCGCT CTGGGTCATT TTCGGCGAGG I
} CGCGCCCCGT ACTGATAGCA GCGGCGTGAA TACTGACAGA AGAAATAGTA CGTTGAGCAT CCTGTCCACG GCCGTCGCGA GACCCAGTAA AAGCCGCTCC |

* Create - this button opens the Feature editor with the start and stop locations of
the new feature set to the current selection.

* Range - shows the current selection as a range. You can also type into this box to
either jump to a specific location or to select a particular range by separating

MacVector 16 Workshop 8
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n.n

numbers with the ":" character. The "Range" text is replaced by the number of
residues selected when a selection is in place.

(o)

J 322:558 'v'J
L=
y Topology Strands (237 bp)  Features

L

Note: When you type or paste in the range box, it acquires the “focus”, indicated by
a blue focus ring. If you want to then copy the selected sequence, you must
switch the focus to the actual sequence pane. The easiest way to do this is to
press the <esc> or <enter> keys. Any of these will move the focus to the
main sequence editor pane without losing any selection.

* Features - you can click on this to display a popup menu with all of the features
associated with the sequence and choose one to select that region.

® 006 pBR322.nucl — Map
S A :'j = M s\ ) (36
g: s l_,‘u \j_J v _...:: (Sl Lt&’ b = E} 86:1276
DNA Unlocked Prefs Replica Topology Digest Ligate Magnify Preview Create Edit Delete (1191 bp)

Editor Map J Features J Annotations

EcoRl (4359)
EcoRV (187)
Sspl (4170)  Clal (24) | Fspl

Apall | Hindill 29) | /samki (375)

 Sphl (566)
_ Sall (651)

pBR322
Dral 4361bp

P

/|
ApaLl
Accl  Pvull (2066)

The Map tab displays a graphical representation of the sequence, including the
location of common restriction enzyme sites and also (if set in the MacVector |
Preferences | Scan DNA pane) unannotated open reading frames and missing
common features such as antibiotic resistance genes and other plasmid markers.
The enzymes used for the analysis are controlled by the MacVector | Preferences |
Scan DNA pane. The use of this is discussed in more detail later.

- If you double-click on an enzyme name, all of the enzymes of that name become
selected so you can quickly identify multiple cut sites.

- Unique sites are displayed in a different color to others (the default color is red).

MacVector 16 Workshop 9
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- If you have copied a DNA fragment to the clipboard, any sites that are compatible
with the ends of that fragment are displayed with a pastel red (left end) or green
(right end) background.

- An overview (bottom right in the screenshot) quickly enables you to visualize
your sequence and your position. The size of the overview is controlled by a setting
in the MacVector | Preferences | Map View pane. You can always hide the overview
by clicking in the “-“ button in the top left corner of the overview. Once collapsed,
click on the “+” button in the bottom right corner of the window to show the
overview.

Map Specific Toolbar ltems

* Digest - this button is enabled whenever two restriction enzyme sites have been
selected. Clicking this will copy the sequence between the two sites to the
clipboard along with the structure of the ends produced by the enzymes. This is
discussed in more detail later.

* Ligate — this is enabled whenever a sequence is present on the clipboard and one
or more restriction enzymes sites have been selected. Clicking on the button
will bring up a ligation dialog that lets you manipulate the ends of the
fragments and/or flip the source fragment before inserting into the target
molecule. Again, this is discussed in more detail later.

* Magnify — this lets you choose a magnification value for the view, using a
dropdown menu.

* Preview — this turns on the display of page outlines so that you can see exactly
how the graphic will be split between pages when sent to the currently selected
printer.

* Create - this invokes the Feature Editor, creating a new feature.

* Edit - this is only active if you have a feature selected. It brings up the Feature
Editor, loaded with the existing details of the feature you have selected. With
MacVector 16 and later, this is a dialog with tabs to edit both the Genbank
representation of the feature (type, qualifier, location, strand etc) and the visual
appearance (Symbol) of the feature.

* Delete - this deletes the selected feature. This physically deletes it from the
underlying sequence document. If you just want to hide a feature from display
use the floating Graphics Palette window to turn it off.

In addition to the default buttons, there are a number of other useful buttons that
can be added using the Customize Toolbar menu.

=4 86
Palette Zoom Range

* Palette - this toggles the visibility of the floating graphics palette window.

e Zoom - this toggles between Fit to Window and Zoom to Sequence — essentially
shortcuts to those functions in the floating graphics palette.

* Range - this is identical to the range menu in the Editor tab.

Note: MacVector 11 made a change to the way circular sequences are handled
in the Map tab and in the floating graphics palette. Sequences can now only be

MacVector 16 Workshop 10
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shown as circular if the Topology of the sequence is set to be circular. This
is to prevent users thinking their sequence is being treated as circular in
algorithmic calculations simply because it is being displayed as a circle in the
Map tab. If the circular tab in the floating palette is disabled and you want your
sequence to appear as a circle, press the Topology button so that it forms a

circle.

The Features Tab

000
&

¥ pBR322 — Features

[} == (V)

DNA Unlocked Text View Prefs Replica Topolegy

[ o
Type
source

source

misc_binding

promoter

promoter
misc_binding

misc_binding

misc_binding

gene
DS

Map ] Features ,,,’ Annotations |

Starté
1

27

43
53

86
86

Features Specific Toolbar ltems

o oy

Create

Stop
4361

1762

27

33
42

49
56

1276
1276

Q@ =%

Delete Join

C

C

Description
forganism«Cloning
wector pBR322
/mol_type=other

DNA

fdb_xref=taxon

47470

focus
Jorganism«Plasmid
pSClol
/mol_type=other
DNA

/
bound_moiety=echi
nomycin
/note=promoter P1
!
bound_molety=echi

nomycin
{note «promoter P2
r

/
bound_moiety=echi
nomycin

/
bound_moiety=echi
nomy<in

/
bound_moiety=echi
nomycin

/gene~tet
fcodon_start=1
{db_xref=Cl

208959 2
/genc=tet v

¢ Create - creates a new feature using the Feature Editor.

¢ Edit - only active if a feature is selected.

¢ Delete - deletes the selected feature(s).

* Join — joins two features together. You can use it to join two or more features to
create a single segmented feature. This is particularly useful for annotating
CDS features on a genomic sequence — you can annotate each exon region
individually using other tools in MacVector, then join them all together at the
end to create a standard GenBank segmented CDS feature.

The Annotations Tab

The Annotations tab displays all of the annotations associated with a sequence that
do not have a specific location on the sequence. This includes such things as
keywords, journal references and general comments.

MacVector 16 Workshop
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ene SCU03771 — Annotations o
| ) L ; | = [ | w-v-‘
é I ] =y

DNA Unlocked Text View Prefs Replica Topology Add 1 Delete
[ Editor | Map | Features _1 Annotations

Type Description
Locus SCL03771 6630 bp ss-DNA  linear BCT 13-SEP-1994
DEFINITION Streptomyces coelicolor A3(2) aerial mycelium formation gene
cluster (ramA, ramB. and ramR) genes, complete cds.
ACCESSION w3771
VERSION U03771.1 C1L432991
KEYWORDS .
¥ SOURCE Streotomyces coelicolor A3(2)
ORGANISM Streptomyces coelicolor A3(2)

Bacteria; Actinobacteria; Actinobacteridae; Actinomycetales
Streotomycineae: Streptomycetaceae; Streptomyces.

¥ REFERENCE 1 (bases 1 to 6630)

AUTHORS Ma,H. and Kendall K.

TITLE Cloning and analysis of a gene cluster from Streptomyces coelicolor
that causes accelerated aerial mycelium formation in Streptomyces
lividans

JOURNAL J. Bacteriol. 176 (12), 3800-3811 (1994)

PUBMED 8206859
¥ REFERENCE 2 (bases 1 to 6630)

AUTHORS Kendall.KJ.

TITLE Direct Submission

JOURNAL Submitted (29-NOV-1993) Kendall KJ., Tulane University, Cell and

Molecular Bioloay. 2000 Percival Stern, New Orleans, LA 70118, USA

BASE COUNT 763 A 2482 C 2514C 871 T 0 OTHER

Annotations Specific Toolbar Items

PubMed Links

* Add - creates a new annotation using the new Annotation Editor.

* Edit - only active if an annotation is selected.

¢ Delete - deletes the selected annotation(s).

Functional PubMed (formerly MedLine) links are shown in blue underlined text to
note that they can be clicked on. If you click on one of these, MacVector will
retrieve the corresponding abstract from the NCBI PubMed service and display it in
a separate window. Note that prior to version 13 this required a double-click, not
just a single click. MacVector formats these using a typical journal abstract

appearance.

ene6 PMID 8206859
0021-9193, 1994, p. 3800-3811  Vol. 176, No. 12 .

Cloning and analysis of a gene cluster from Streptomyces
coelicolor that causes accelerated aerial mycelium formation in

Streptomyces lividans.
Ma, H. & Kendall, K.
Dep of Cell and Biology, Tulane University, New Orleans, Louisiana 70118.

We describe the cloning and analysis of two overlapping DNA fragments from Streptomyces coelicolor that
cause aerial mycelium to appear more rapidly than usual when introduced into Streptomyces lividans on a
low-copy-number plasmid vector. Colonies of S. lividans TK64 harboring either clone produce visible
aerial mycelia after only 48 h of growth, rather than the usual 72 1o 96 h. From deletion and sequence
analysis, this rapid aerial mycelium (Ram) phenotype appears 10 be due to a cluster of three genes that we
have designated ramA, ramB, and ramR. Both ramA and ramB potentially encode 65-kDa proteins with

y to ATP. rembra proteins. A nal ramB ption mutant of
S. lividans was found to be severely defective in aerial mycelium formation. ramR could encode & 21-kDa
protein with significant homology to the UhpA subset of bacterial two-component response regulator -
proteins. The overall organization and potential proteins encoded by the cloned DNA suggest that this is
the S. coelicolor homolog of the amf gene cluster that has been shown 10 be important for aerial mycelium
formation in Streptomyces griseus. However, despite the fact that the two regions probably have identical
functions, there is relatively poor homology between the two gene clusters at the DNA sequence level

Medline Subject Headings
“ATP-Binding Cassene Transponers
Amino Acid Sequence
Bacterial Proteins/"genetics
Base Sequence
Carrier Prowins/genetics
Clening, Molecular
DNA Mutational Analysis
DNA-Binding Proteins/”genetics
Genes, Bacterial”genetics a
Membrane Proteins/"genetics =
*Membrane Transpor Proteins

Mnlarilar Qanuanca Nata
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You can use File | Export Tab Contents As... to save abstracts in Rich Text Format
(RTF).

Analyzing Sequences

Analysis Tools Toolbar

MacVector provides a large number of functions for analyzing DNA and protein
sequences. Most of the analysis functions are accessed through the Analyze menu
items, though there are also a few under the Database menu. All of these can also
be accessed from the floating toolbar that runs across the top of the screen.

i ) MacVector File Edit Options Analyze Database Window Help S 22 @ = o) @& 98% Thul
£, K i & : B - @ ™ B e
RE Search NA Subseq. ORFs Base Comp. NA Toolbox Translate Transcript Matrix Align to Ref. Primer Align to Folder Auto-Annotate BLAST Entrez
Users who are comfortable with the traditional menu-based analysis functions may

wish to hide the toolbar — this can be done by choosing Window | Hide Analyses
Tools.

The default toolbar contains both DNA and Protein analysis functions. Most of the
buttons directly correspond to items in the Analyze menu. The buttons to the right
correspond to functions in the Database menu. The buttons become enabled and
disabled exactly as the menu items do, so functions like Restriction Enzyme
searching (RE Search) and Translation (Translate) are only available if you have a
nucleic acid sequence window currently active. Clicking a button is functionally
identical to selecting the corresponding item from the appropriate menu.

Analysis Workflow Overview
Most MacVector analysis functions use a standard workflow;
(a) Make sure the sequence you want to analyze is the front-most window

(b) Select the analysis function from the Analysis Tools toolbar or from the
Analyze menu.

(c) A setup dialog appears letting you assign the parameters to be used in the
analysis

(d) The algorithm runs and then a “filter” dialog appears, letting you choose
which outputs you would like to see and optionally apply filters that that
only a subset of the results is displayed.

(e) Result windows are then opened, which you can typically interact with.
When a result window is active, you can choose the analysis menu item (or
toolbar button) again and the filter dialog will reappear, letting you change
the data you want to be displayed.

Performing a Restriction Enzyme Analysis

To illustrate a typical analysis workflow, we will perform a Restriction Enzyme
Analysis on one of the MacVector sample sequences.

Open /Applications/MacVector/Sample Files/pBR322.nucl.

Choose Analyze | Restriction Enzyme...

MacVector 16 Workshop 13
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The setup dialog appears;

File

New England Biolabs.renz — MacVector 12.5 W

s > a N\
Open Choose...

Options

Search using: ' All Enzymes T]

_Min__Max
# With number of cuts 1 5

[_ISearch for one-out sites

Region
1 | to 4361 ).
( Cancel ) @
For this analysis, we’ll Search using All Enzymes, but select the checkbox to restrict

the number of cuts to between 1 and 5. After clicking OK the analysis runs and very
quickly the filter dialog appears;

Filter Options Display Options
Min Max @l List cutters by
|_I By number of cuts 1 5 Name e
|_! By site size 4 12 }
# List non-cutters
By end structure: M ™ Show restriction map

_ With no cuts in 1 to 4361 v @ Show annotated sequence

2 ’ ™ Show fragment predictions
| With cuts only in 1 to 4361 v 7

v Single e ]
Phase: | Any "o ’
212 matches found from 1 to 4361 in pBR322. ( Cancel ) oK )

The Display Options section controls the result tabs that will appear. For this

example we will display all, but take particular notice of the Restriction Map
window;
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Click just inside the red tetracycline resistance gene, hold down the mouse and drag
around the circle. An arc appears showing you the selected region. When you let
go, the Map refreshes and is “zoomed in” to the region you selected;

#
Stol (436)
Nat (435) £0010%1 (524)
Kasl ('434) Btgl (528)
S!ol(‘li) | Kasl (548)  BceAl (610)
Nadt (414) Naet (549) EcoNI (626)
Kaw (413)  BapHi (489) | 'Stoi (550) | el (640)
SgrA u\o) Banll (489) Iacmn {552) Acd (652)
Nael (403) ‘ Banl (A7S) | Sphi (566) f Myl (641) Bsawi (693)
Mmel (309) Ngowv (401) Ael (496) || Napt (566) Sall (€51) Beg! (697)
Fspl (262) Sami (375) ' I KM' {653) PM (718)
Atel (234)  Bawl (299) | || tetracycine resitance ES] (szo)w (sm/ 8&41 (730}
Bmtl (233) Ml(7]”

«»l

|0 200% )

Not only does the Map view now display the zoomed region, but all of the other
result windows refresh to show just the restriction sites present in the selected
region;
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 pBR322 Enzyme Cutters

Sequence: pBR322 Range: 231 to 738

Enzyme #Cuts  Positions
Accl 2 652
Afel 4 234
Bami] 1 375
BanIl 2 475
8bsI 3 730
BceAl 3 610
Becgl 3 697
Begl 3 731
Bnrl s 299
Bntl 1 233
BsawWl s 693
BsmF1 4 552
BspHl 4 489
Btgl 2 528
EcoNI 1 626
Eco01091 4 524
Fspl 4 262
Hincll 2 653
Kasl 4 413
Myl 4 641
Mnel 4 309
Nael 4 403
Narl 4 414
NgoMlV 4 401
Nspl 4 566
Plel 4 640
PshAl 1 716
Sall 1 651
Sfol 4 415
SgrAl 1 410
Sphl 1 566

496

489

620

434

436

548

549

550

Double-click in the Restriction Map window and the results will reset to the full
range. You can also use the Up and Down arrow keys to increase or decrease the
zoom level by two-fold increments. When zoomed in to a region, you can also use
the Left and Right arrow keys to nudge the zoomed region to the left or right on the

sequence.

Now choose Analyze | Restriction Enzyme once again with the Restriction Map
window front most. The filter dialog reappears. Select the By number of cuts
checkbox and change the range to Min = 1 and Max = 2 and click OK. All the result
windows refresh to display the new subset of result data;

aNoO # pBR322 Cut Site Map
M
!
Ecolt (4359) I
Apol (4359) :
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EcoRV (187) SgrAl (410) :
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Xmal (3965) sf‘ ‘v‘vc'.‘ al ua; Nnel ( am: 75) con (566) |
Hinch (3907) Ex \‘ A !‘Ca (24) Bm Banll (489) E<oNl (626) .
6 Scal (3848) Byl (528) Sat (651) }
Pwil (3736) P Acel (652) '
Pstl (3611) <& N /
: & Hincll (653) !
Bl &0 4
BsrDI (3601) ki 78 |
N Eagl (939 !
PN Fsen (949) !
Berl (3427), N (974) |
Bsal (3427), BstAM (10! |
Ahdl (3366) N7 BspM (1054) !
8 BluAl (1054
pBR322 3 . !
4361bp !
!
!
Aol (3021) PAM (1327) '
¥ = Bsemi (1359) !
Al (2839) - !
BseY1 (2777) }
Bsgl (1635) — L
B5p8) (1664)
Bsabl (1672
/s \
Pi (2473) wgo Xeord (2033) /
A (2473) [ Acel (2245) Pl (2066) . /
Buel (2406) [ ssmmi(2116) S ot
Sapl (2357) | Dral (2168) d
BspQ (2357 v
|0 200% <)

If you want to start the entire Restriction Enzyme analysis again from scratch, bring
the original pBR322 window to the front and choose Analyze | Restriction Enzyme...
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DNA Analysis Functions

Restriction Enzyme — this provides more in-depth analysis of sequences for
restriction sites than the simple overview seen in the sequence Map tab. You can
filter results based on number of cuts, type of overhang produced, size of site or
even search for one-out sites. MacVector comes supplied with all the known
restriction enzymes broken out by supplier, so if you primarily use just New
England Biolabs enzymes for example, you can just search with enzymes in their
catalog.

Nucleic Acid Subsequence — this lets you search sequences for short
subsequences, such as transcription factor binding sites, promoter consensus
sequences or even a database of your own primers. The search is extremely flexible
— subsequences can have up to 3 parts with varying sized regions between gaps and
you can define the number of mismatches permitted in the search for each
individual part of each subsequence.

Open Reading Frames — you can scan a sequence for open reading frames,
specifying the minimum length you want reported and even the genetic code to use.

Nucleic Acid Analysis Toolbox — this is a collection of different algorithms
primarily aimed at helping you identify protein coding open reading frames. As
well as displaying possible open reading frames on each strand, there are
algorithms that plot skewed base composition and codon usage analysis. You can
zoom in to the plots to evaluate which open reading frames correspond to likely
protein coding regions.

Base Composition — as well as a basic ACGT count, these algorithms list
molecular weight and plot melting temperature, A/C/G/T content across the
sequence and occurrence of di- and tri-nucleotides.

Primer Database Search — similar to the NA Subsequence Search but tuned for
primer searches. By default this uses the primers defined in Primer
Database.nsub, but you can edit that file or supply your own. Understands tails
on primers and mismatches within the primer binding sites.

Primer Design/Test (Pairs) — This uses the popular Primer3 3™ party algorithm
that scans target DNA to find pairs of primers suitable for PCR. You can lock one
or both primers in position and find a matching internal primer for use in real-time
PCR. The results a presented in both graphical and tabular form, letting you
interact with them to easily copy any predicted products to save and/or insert into
other vectors.

Quicktest Primer (Individual) — this displays a floating dialog where you can
paste/type primer sequences and get instant feedback on potential hairpin loops,
melting temperature etc. The interactive display lets you nudge primers along a
sequence, add mismatches and tails and even see the effects of mutations on open
reading frames and restriction enzyme recognition sequences.

Find Sequencing Primers/Probes — similar to the PCR Primer Pairs, but finds just
one primer using conditions more suited to sequencing or hybridization
experiments.

Test Sequencing Primer/Probe — tests a single primer, showing potential binding
sites and potential structural problems.
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Translation — lets you translate one or more segments of a DNA molecule,
creating a new protein sequence and/or displaying the codon usage for the
translation.

Generate Transcript — you can use this to create a new RNA sequence from one
or more segments of a DNA sequence. In particular, the interface lets you take
advantage of existing features on the DNA, such as CDS features, RNA features,
introns and exons to create a correctly spliced mRNA.

Create Dotplot | Pustell DNA Matrix — this performs a pair-wise comparison
between two DNA sequences (or even for a single sequence against itself) and
displays the alignment graphically as a dot-plot and also as text. You can zoom in
the graphical window to focus in on individual aligned segments.

Align Multiple Sequences Using — lets you align multiple DNA sequences using
the ClustalW, T-Coffee or Muscle algorithms. Note that none of these algorithms will
“flip” DNA sequences to get the optimum alignment. If you think you need that
functionality, you should probably be looking at the Align to Reference or Assembler
features.

Align to Reference — this lets you align one or more DNA sequences against a
reference sequence. The sample “Read” sequences can be “ABI” trace files, which
will be displayed graphically in the window. The alignment WILL “flip” sequences
to maintain better alignments and has full editing and display functionality aimed at
identifying mismatches between the Reads and the reference. You can also use
Align to Reference to align cDNA clones against a genomic sequence, where the
algorithm will also take canonical splice site donor and acceptor sequence into
account when determining the intron/exon boundaries. You can also use this to
align large NGS datasets to a reference with the caveat that currently the reads are
loaded into a memory. For a 16 GB RAM laptop, this practically limits you to ~2
million MiSeq reads or ~5 million HiSeq reads.

Align to Folder — scans a hierarchy of folders on your hard drive for sequences (in
any format that MacVector can read) that match the sample sequence. You can
even scan NGS data files (e.g. in fastq format) and retrieve matching hits into a
separate fastq file, or even a pair of files if your original data was paired-end reads.

Database | Auto Annotation — if you have a sequence that has little or no existing
annotation, you can use this function to automatically annotate known features on
the sequence. You simply point the algorithm at a folder on your hard drive and it
scans every sequence looking for features that match regions on the sample
sequence. For features that match, it not only annotates the sequence, but also
copies the graphical appearance, so you can use this to make sure that all your
common genes have a consistent appearance.

Database | Internet BLAST Search — performs an online BLAST search against
the databases at the NCBI.

Aligning Sequences Overview

MacVector offers a number of different approaches for aligning sequences, each
tailored to a different molecular biological problem. Most of the functions are
applicable to both DNA and protein and some can even compare DNA with protein
using the currently selected genetic code.
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Internet BLAST — use this to scan your sequence against online databases at the
NCBI to find known sequences that are most closely related and show each of
those sequences aligned to yours.

Align to Folder — similar to BLAST, but this aligns your test sequence to
sequences already saved on your hard drive (or accessible over a local network).

Pustell Matrix (Dotplot) — this compares two sequences using a graphical “dot-
plot” approach along with a text alignment of the most significant matching
segments. It can also be used to compare a sequence to itself to identify direct and
inverted repeat regions. This is the best approach for getting an overall view of the
relationship between two sequences as it can show duplications, rearrangements
and also very weak similarity between two sequences that can be hard to identify
by looking just at text alignments.

Align To Reference — this is an important alignment function in MacVector for
comparing one or more sample DNA sequences against a known reference
sequence. As it can directly handle and display chromatogram data (“ABI” files)
and automatically “flip” source sequences to match the reference it is ideal for re-
sequencing applications such as sequence confirmation, mutagenesis analysis or
simply comparing clones or related sequences to a reference. There is also a mode
that can align cDNA clones to a genome, taking splice sites into account.

Multiple Sequence Alignment — this feature lets you align two or more sequences
without requiring a reference. Tuned for protein sequences, but also applicable to
DNA, alignments can be generated automatically using the popular ClustalW, T-
Coffee and Muscle algorithms. The generated alignments can be edited and
displayed in many ways and submitted to additional phylogenetic reconstruction
algorithms to help determine the relationship between sequences.

Sequence Assembly — finally, with the use of the optional Assembler module, you
can assemble multiple “Read” sequences into a single consensus sequence using
the popular phred, phrap and cross_match algorithms. Assembler can also align
many millions of “next generation sequencing” reads against one or more genome
sequences using the fast Bowtie algorithm, or create de novo assemblies using either
Velvet or SPAdes.

The Multiple Sequence Alignment Window

Like the single sequence windows described above, the multiple sequence
alignment window also uses a tabbed interface. Open the file
/MacVector/Sample Files/mtDNA Genomes - DNA.msan
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® [ } 1 Mammalian mtDNA genomes - DNA.msan — Editor
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The Editor tab provides the only editable view of multiple sequence alignments.
You can cut/copy/paste and perform a variety of editing functions in this tab. All of
the other tabs provide read-only views of the alignment, but they do update in
response to edits in the Editor tab. In the same way that the different tabs in the
single sequence window are just different views of the same underlying data object,
the views in the multiple sequence alignment window are just different formatted
views of the same underlying multiple alignment data.

Editor Tab

* DNA/RNA - use this button to toggle the molecule between DNA and RNA.
(Protein windows show a non-functional Protein icon).

* Locked - the padlock helps prevent you from inadvertently modifying a
sequence - you are prompted to unlock the sequence if you try to perform a
destructive edit.

* Mode — this lets you turn on/off the consensus line, and also lets you toggle the
display of DNA sequences between DNA, virtualAA and DNA+virtual DNA.
When the virtual AA residues are shown, all alignment algorithms take place
on the translations of the DNA sequence, rather than on the DNA itself. This
lets you align DNA sequences based on their amino acid translations;
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* Align — use this to automatically align the sequences using the ClustalW, Muscle
or T-Coffee algorithms.

* Phylogeny — invokes the built-in MacVector phylogenetic reconstruction
functionality.

* Consensus - this reviews the results from the last time an alignment algorithm
was run and lets you quickly create a consensus sequence in a separate
window.

* Prefs — opens the multiple sequence alignment document preferences dialog,
giving you control over many aspects of the multiple sequence alignment
display, including how the consensus is calculated and the fonts and layout of
many of the tab contents.

* Replica - as with the single sequence window, this creates a second window so
you can look at different tabs of an alignment at the same time.

* Add Segs — lets you choose disk files to add more sequences to the alignment.

* Blocking - this adjusts the "blocking" of the sequence residues to make them
easier to visualize.

* Dots — substitutes a dot wherever a residue in a sequence matches the consensus.
* Line Wrap — toggles between linear and line-wrapped modes,

* Groups - lets you edit the colors used in the display. You can choose different
groups to color e.g. by chemical type, charge, propensity to form beta sheets
or by consensus similarity etc.

* Width - lets you control the cell width.

Text Tab

This displays the plain text view of the alignment. The format is essentially
identical to the raw ClustalW output, except it honors the font, line length,
consensus calculation parameters and match characters in the MacVector
preferences setting.
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Pairwise Tab

Matrix Tab

Picture Tab
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83) multiple sequence alignment
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This displays all combination of sequences aligned against each other as pair-wise
alignments.

This shows the % similarity and % identity of each sequence to every other
sequence in the alignment, displayed as a matrix.

This displays a graphical view of the alignment, tuned for printing on black and
white laser printers. If you want to save the image to a disk file, you should choose
File | Export Tab Contents As..., a variation of File | Save that lets you save the data
displayed in the tab view, rather than the underlying multiple sequence alignment
document. This works for the text based tabs as well, Alternatively, you can either
choose File | Print and then click on the Save as PDF option or choose Edit | Copy
and then use the Apple utility Preview.app to create a new document from the
clipboard (in Preview, choose File | New from Clipboard and then save that document
to a disk file).

Guide Tree Tab

Profile Tab

This displays the guide tree used by ClustalWw to choose the order in which it
assembles the multiple alignment after the pairwise alignment phase.

The Profile tab displays the frequency of occurrence of each residue at each position
in the alignment. Although primarily designed to simply display the information
along with the consensus sequence, the text is in Transfac format, so you can save
this information (using File | Export Tab Contents As...) and use it in other
applications (including the MacVector Nucleic Acid Toolbox in the case of DNA
sequences).
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Interactions
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The data in the various tabs are updated essentially in real time. The data in each
tab is refreshed whenever the tab is activated after the underlying alignment has
been edited. To see this, click on Replica and set one window to the Editor tab and
the second window to the Text tab. In the Editor tab, delete some of the residues
from one of the sequences. Nothing should happen to the text in the second
window. Now click on that window. The window activates and the Text tab is
refreshed to reflect the change to the sequence. The same will happen to most of
the other tabs.

The reason for the delay is purely to avoid performance problems with large
alignments. Because some of the text views can take some time to be refreshed, if
they were updated every time you typed a character, updating the windows could
be extremely slow, preventing you from being able to easily edit the alignment.
This approach ensures the views are only updated when you are ready to look at
them.

Additional Algorithms

In addition to ClustalwW, MacVector also supports the popular Muscle and T-
Cof fee algorithms. You can invoke the different algorithms either by choosing
Analyze | Align Multiple Sequences Using | <algorithm name> menu item, or by
clicking and holding on the Align toolbar button and selecting the algorithm from
the resulting popup menu. MacVector remembers the last algorithm you ran, so if
you prefer to always run Muscle for example, after running it once simply clicking
on the Align button will always start the Muscle algorithm.

Sequence Assembly Overview

MacVector has an Assembly module that must be purchased separately from the
main application. The module is tightly integrated into MacVector such that they
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appear as a single application. To determine if you have Assembler, choose
MacVector | About MacVector... and a dialog will open;

”bd;% 7/,

IRy //
with 7SI NG 171
versien 12.5.1 (130)
This copy licensed to:
Kevin
" Serlal® 12345-01
8 Prodwts Livensed: MacVeotor, Assembler
S Expiration Date: Perpetual
N Maintenance Ends: January 24, 2013
License Type: Standard License

Mty

© 2012 MacVecter, e Allrights reserved

If the dialog shows that the product is “MacVector with Assembler” then the
Assembler module is active.

There is a simple Contig Assembly Tutorial.pdf document that introduces
the basic functionality of the Assembler module. You can find this in the
/MacVector/Documentation/ folder.

Protein Analysis

Translation

Protein sequences can be imported into MacVector using the same approaches used
for DNA (from existing files in a wide variety of formats, direct typing/pasting into
a new protein sequence document, or by downloading from Entrez) or they can be
created by translation of an existing MacVector DNA sequence.

There are three primary ways of setting up a translation. Each uses the same
Analyze | Translation... menu item.

@) Select a region of a target sequence that you want to translate (typically by
clicking on a result object from one of the Open Reading Frame analysis
functions, or by clicking on a CDS feature in the Map tab) then choose
Analyze | Translation... The translation dialog will be filled out with the
selection.

(ii) Type in your own region(s) to translate in the dialog box.

(iii) Select a CDS feature from the Append to Segments popup menu that
displays all the sequence features.

Try this: Open the sequence /MacVector/Tutorial Files/Align To
Reference/CFTR/CFTR.nucl. This is the genomic region containing the human
cystic fibrosis transmembrane regulator gene. Switch to the Map tab and click on
one of the CFTR segments — you should see that all (26) segments become
highlighted. Choose Analyze | Translation... and in the following dialog box should
appear;
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Analysis Options

Segment(s) to translate: Append to segments: (v} g
133/185; 24291/24401; 29072/29180; 50937/51152; 54314/54403;
55286/55449; 56586/56711; 60138/60384; 62054/62146;
68679/68861; 79502/79693; 107777/107871; 110391/110477;
111972/112695; 114968/115096; 122864/122901; 123570/123820; 4
126712/126791; 130557/130707; 131619/131846; 134651/134751; *

Genetic code: | universal 3]
Phase: | 1 :j Strand: | Plus T‘
(¥ New Protein Name: Translation of CFTR
Display Options
__ Display Codon Usage Table for "Segments to translate®
__ Display annotated sequence with translation...
AS transiat
as Numbe
Region to Display: 1 to 188703 v)
Cancel ) ( OK )

Note that the Segment(s) to translate edit box gets pre-filled with the locations of all
of the exons described by the CDS feature. Make sure the New Protein checkbox is
select and click OK to generate the translated protein.

Protein Analysis Functions

Protein sequences can be analyzed using the identical workflows to DNA
sequences, with most of the functionality being accessible through the Analyze
menu.

Reverse Translation — this lets you create a DNA sequence by reverse translation
from a protein sequence. There are a variety of options to control how the codons
are chosen so that you can find the least ambiguous DNA sequence for use in
probes or primers, or generate a sequence for optimal expression in a specific host.

Proteolytic Enzyme — the direct equivalent of the Restriction Enzyme analysis for
DNA, this lets you find potential proteolytic cleavage sites in a protein.

Protein Subsequence — the equivalent of the Nucleic Acid Subsequence analysis,
you can use this to find a variety of different protein motifs a number of data files
are shipped with MacVector in the /Subsequences/ folder, including Long
Prot Motifs,Short Prot Motifs,protein patterns and protein
subsequence.

Protein Analysis Toolbox — this is a collection of algorithms that generate profile
plots displaying the likely hydrophobic, hydrophilic, antigenic and secondary
structure regions of the protein. There is also a text output listing the amino acid
composition of the protein, pIl and a variety of other information such as molecular
weight and absorbance.

Try This: If you still have the CFTR translation window open, invoke Analyze |
Protein Analysis Toolbox... and select all of the Plot options (hold down the
<option> key and click in an empty checkbox to toggle all the selections to “on”).
When you click OK, a result window will appear. If you scroll down this you’ll see
some of the hydrophobic plots quite clearly show the 8 transmembrane segments of
the CFTR protein;

MacVector 16 Workshop 25



MacVector 16 Workshop November 2017

®NNA Ti lation of CFTR Protein Toolbox Plot
o s Toy

EL ey

Mansvalan hydrophobicity: Window = 15

14,0 4——F— 1 +
12,54 I R
12,04

12,5+ 1

12,04 1

1.0 T T T T T T
200 420 00 520 1020 1200

Hydroptobicity

Sweet/Eisanberg hydrophodicity: Window = IS

1.5

1.8
0.5+
0.0

-0.54

Hydrophobicity

-1.0 T T T T
200 420 608 800 1020 1200 1400

von Hel jne bpdrophilicity: Window = 1S

Pustell Protein Matrix — a dot-plot showing similarity between two proteins or
repeat regions within a single protein.

BLAST Internet Search — directly equivalent to the DNA function for identifying
matches in the online NCBI databases.

Internet InterProScan Search — this contacts the popular online InterProScan
server and runs a search to identify all of the functional domains in your protein
sequence.

Getting The Most Out of MacVector
Setting The Numbering Origin

MacVector has always had the ability to set the numbering origin to a residue
within the sequence by clicking on and dragging the small red cross that usually
appears at the beginning of the sequence.

Editor [:

Dragging the cross to another location designates that as the “plus 1 residue — all
residues before that position will be given negative numbers.

You can also set the first residue to a positive number. To set this, double-click on
the red cross and enter a new start value in the sheet that appears.

" ¥ pBR322 — Editor

Origin: | 10001
Cancel ) €0k )

This is particularly useful if you want to work on a smaller more manageable
region of a large chromosome but wish to retain the original numbering. To help
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with this, if you copy a section of a larger sequence and paste the copy into a new
MacVector sequence window, the original numbering is retained. For example,
using pBR322 click on the Features popup menu and select the tetracycline
resistance CDS;

i 1t04361: ALL l
> 86 to 1276: gene=tet; codon_start=1; trans...
conflict > 1915 to 2106: codon_start=1; transl_table=11...
gene > 3293 to 4153(C): gene=bla; E-286; codon_start=1...
mat_peptide >
misc_binding >

This selects the region from 86 to 1276 in the editor. Now choose Edit | Copy,
followed by File | New from Clipboard. A new window appears with the numbering
origin set to 86. (You can also accomplish this by choosing File | New | Nucleic Acid
and then Edit | Paste into the new window).

ene Untitled — Editor (=)
g = = P » —
= —— P i 86 %),
DNA Unlocked Text View Prefs Replica Topology Blocking Voice Verify Strands Create Range Features
Editor l Map l Features ] Annotations |

If you want to quickly reset the origin to “1”, you can right-click (or <ctrl>-click )
in the sequence area to bring up a context sensitive menu and choose Reset Origin
to1;

e ey

Set Origin

a
¢ Create Feature ]
(
] Reset Originto 1

Setting the Circular Origin

If you are working with a circular sequence, then you can change the location
where the sequence is “split” in the editor. This also changes the Map tab so that the
new position is located at 12 o’clock. Again, locate the flashing caret at the desired
location, right-click in the sequence area and now choose Set Circular Origin from
the popup menu. In the Map tab, you can select a restriction enzyme site and right-
click to choose Set Circular Origin.

Coloring in the Editor

You can color interesting regions of a sequence. The simplest way to do this is the
highlight a region of the sequence, then choose Edit | Transformations | Color: and
choose a color from the menu;
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| Enable Mixed Case Entry
=

Make Lower Case P T
'c Make Upper Case | Te
Color:
A X @ i
K] e ' AC

WCGACAGAA CCTAAAAAAG CAATTCAATT A/
The selected sequence is then colored appropriately;

GA TTACATTGAA TTTAGCAATT TACAACGACA AACGCTCTT
CG CTGCACAGAA AGTTTTAAAA GAGATACGTA AAGATGTAG.

TA GAGCAACATG GCATGCATGT CGATATCATA TTAGATGCA

Behind the scenes, this actually creates a feature that will also show up in the Map
tab (see below). When this color mode is enabled, any visible feature will be
displayed using its “Fill” color in the Editor tab. You can control this behavior using
the MacVector | Preferences | Colors pane which lets you turn on the coloring for all
sequences and also choose between coloring the background or coloring the
sequence residues.

Mixed Case Entry In The Editor

You can view and edit sequences using lower case as well as the traditional upper
case. You can change the case of any selected residues using Edit | Transformations
| Make Lower Case. If you want to type in new residues in mixed case, choose Edit |
Transformations | Enable Mixed Case Entry. Changing the case of the residues does
not affect any MacVector algorithms (e.g. gaattc, GaAtTC and GAATTC are all
recognized as EcoRI sites), but the case is displayed in all text output windows so
that you can quickly identify your region(s) of interest in those results.

Toolbar Customization

In any MacVector window you can either right-click or <ctrl>-click in the toolbar
area to bring up the standard OS X toolbar customization dialog. You can use this
feature to remove buttons you don’t use or to add other buttons such as the Print
button or any of the analysis functions. Each tab has its own toolbar layout, so you
can customize each tab independently.

i EGEE ¢ pBR322 — Editor
3

it 2 e - i

b o < ., O p><1 g 123 <),
) DNA Unlocked Text View Prefs Replica Topology 8locking  Voice Verify Strands Create Range  Features

Drag your favorite items into the toolbar
[ 7 : o— 2 gﬁ
— = ﬁ % S
Align to Folds Align to R Auto-Annotat Base Comp. BLAST Blocking Create DNA Mat DNA
. @ 2 sz )
Q N\ N\ e PN s - 2p
Entrez Find Primer Pair  Find Seq. Primer Unlocked Matrix NA Subseq NA Toolbox New Open ORFs.
¢ =
= 3 S 4 =
A Fe
Prefs Primer Primer 3 Range RE Search Replica S Strands Test Primer Pa Test Seq. Pr
=
A 0 ] 3 A, == -
= O N : - P} S A =
t View Topology Transcript t lat Translations Vector NTI Import Voice Verify Customiz: Flexible Sp: Font: Print Separator
Spac
or drag the default set.
n —
& 5, O e
DNA  Unlocked Text View Prefs Replica Topology Blocking  Voice Verify Strands Create Range
Show | Icon & Text 13 ™ Use Small Size

MacVector 16 Workshop 28



MacVector 16 Workshop November 2017

Customizing the Analysis Toolbar

You can control which buttons appear in the Analysis Tools toolbar, as well as the
size of the toolbar and even the order the buttons appear using the standard OS X
toolbar customization interface. First, make sure that you have no other
MacVector windows open. If you have a window open, that will be used as the
target of the customization as the OS considers that to be the active window. Now
right-click on the toolbar (or <ctrl>-click if you do not have a right-clickable
mouse) and a popup menu will appear.

Icon Only'
Text Only
v Use Small Size

Customize Toolbar...

This lets you control how the buttons appear in the toolbar. If you click on the
Customize Toolbar option a dialog sheet appears;

Drag your favorite items into the toolbar

Separator Space

or drag the default set

Show lcon & Text | &) ™ Use Small Size ( Done )

You can see that there are many more buttons available than we use in the default
set. Some of the default buttons (e.g. the Primer and Matrix buttons) display a popup
menu letting you choose which analysis function you want to use. However, you
can add individual buttons for each function if you wish. If you use Primer3 a lot,
you might want to add that to the toolbar. There are also buttons for many of the
functions in the File and Edit menus (New, Open, Save, Print, Cut, Copy, Paste, Digest,
Ligate) and also for the Phylogenetic Analysis sub menu (Focus, Reroot etc).
Assembler users also have the Phred, Phrap, CrossMatch and Bowtie tools as options.

Simply drag the appropriate icons onto (or off) the toolbar until you have it as you
want. You can also add separators and space icons to help you organize the toolbar.
When finished, simply click Done and the toolbar will take on your new
customizations.

Customizing Sequence Window Toolbars

The analysis buttons can also be added to the sequence window toolbars if you
want to have ready access to one-click analyses. Open a nucleic acid sequence and
right click on the toolbar;

MacVector 16 Workshop 29



MacVector 16 Workshop November 2017

Drag your favorite items into the toolbar

[ D o> % < Cy— = 52
s ) E.,J & &
Align to Folder Align to Ref. Auto-Annotate Base Comp. BLAST 8locking Create DNA Matrix DNA
== - P p 52 <2 )
c (), X 20 (= B R & E o)
Entrez Features Find Primer Pair Find Seq. Primer Locked Matrix NA Subseq, NA Toolbox New Open ORFs
o =
a = 3 < > suf sul
= ) k. .
Prefs Primer Primer3 Range RE Search Replica Save Strands Test Primer Pair Test Seq. Primer
3 0 \"/ A fe—] A —
- i 28 S £ =
Text View Topology Transcript Translate Translations Vector NTI import Voice Verify Customize Flexible Space Fonts Print Separator
Space

or drag the default set.

¢ 8 BLE O o—— ¥ = 2.
Show lcon & Text | &) ™ Use Small Size ( Done )
This time, only the analysis icons relevant for nucleic acid sequences are shown.
There are also additional icons that are applicable only to the actual tab you have
selected (e.g. the Range and Voice Verify icons for the sequence Editor tab). You
could for example change the Editor tab toolbar from the the default;
, a —_— )\ 71 o T
DNA Locked Text View Prefs Replica Topology Blocking Voice Verify Strands Create Range Features
To something like this if you like to do a lot of editing and analysis;
- : & <2 1 —
AR S 2,
DNA Strands Create Save Print RE Search NA Toolbox ORFs Primer3 Range Features

Note that each tab maintains its own unique toolbar. Some functions are available
only in certain tabs and you will typically be doing different operations in different
tabs so you can customize the toolbars to most closely match your workflows.

Using Replica Windows

You can click on the Replica icon on the toolbar of any sequence window to display
a new window that shows an independent view of the same sequence. The windows
are interactive, so that changes in one window are reflected in the other(s). To get a
good feel for this interactivity, try the exercise below;

Choose File | New | Nucleic Acid to create a new DNA window. Switch to the Editor
tab and type in a few residues. Now click on the Replica button to create a second
window. In that window, click on the Replica button again. Repeat until you have
four windows. Now select a different tab in each window and arrange them so that
you can see each window clearly. Try to make them look something like this;

" @& Macvector File Edit Options Analyze Database Window Help 7 4) 10009 Sun 1055023 PM_ Kevin Kendall %
'g o6 Untitled 7 (=) ]

£ - N 3 9, | £
DNATRNA Unlocked TextView Prefs Repica kg Voie Verty Topology Swrands Range  Featones || DNAIRNA Unlocked TextView Prfs Repica ~ Add Featore

o [ ) I

" Th cer A0 THO ¢

T =
™y %

< <
DNA/RNA Unlocked Text View Prefs Replica  Add Feature DNA/RNA Unlocked Text View Prefs Repika  Add Annotation

Untitled 7
BASE COUNT 8A 8C 9G 7T O0OTR
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Note that you can choose which tab you want a replica window to open with by
selecting the name of the tab in the drop down menu that appears when you click
on the Replica button;

R
A —& X

o
¢ Prefs Replica Voice Ver
Editor F Annota

-
Features

Annotations

A

With the Editor tab window front most, continue typing in the window. Note how
the Annotations tab window updates the Base Count in real time. Type the sequence
"GAATTC" in the Editor tab window - note how the Map tab refreshes to show an
Eco RI restriction enzyme site as you type the final "C" in the sequence.

Type a few more random residues, then type the sequence "GGATCC" - a Bam HI
site should be shown in the Map tab window.

Select a few (10-20 or so) residues in the Editor tab window using the mouse.
Switch to the Map tab window - you will see that the selected region is now shown

highlighted;

en Untitled — Map o
>

= |

DNA Unlocked Text View Prefs Replica Topology Create
[ Teiror | \ap Features | Amnotations |

Untitled
a0’ 100% |

Lets create a new feature from this selection. Click on the Create toolbar button.
The Feature Editor opens;
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Feature Editor

Feature Keyword: CDS v
Location
Start 4| Stop CenBank
13 39 13.39
+ Operation: Join O]

__ Complementary
Location in GenBank Format

join(13..39)

[ Qualifiers = Free-Form

Qualifier & Commems

Cancel ) C OK )

Note how the Start and Stop location of the selection are already filled out for you
in the Location list. We'll look at the use of the Feature Editor in more detail later, but
for now, choose cDs from the Feature Keyword drop down menu, then click the OK
button.

A new blue arrow appears in the Map tab window, showing the location of the new
feature you created;

ene Untitled — Map =)
o3
\ . -
DNA Unlocked Text View Prefs Replica Topology Create
Editor Map [ reatures | Amnotations |
Untitled
a0’ 100% |

The Feature tab window also shows the new feature;

ene Untitled — Features o
=
£ =], =

DNA  Unlocked TextView Prefs Replica Topology Create

[ Editor ' Map 7] fe,’,’fff?,, Annotations |

Type Starts Stop C Description
cos 29 65
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Now go back to the Editor tab window. Click near the beginning of the sequence to
position the flashing insertion cursor before the start of the feature you created.
Type a few random DNA residues. Note how the Map tab window and the Features
tab window dynamically update and the new feature moves to the right as you type.
MacVector always maintains the correct positions of features whenever you cut,
paste or type into a sequence.

The Floating Graphics Palette

Whenever a Map view is active in the front most MacVector window, a floating
Graphics Palette window appears. (If this is not displayed, choose Window | Show
Graphics Palette to make it visible).

006 Graphics Palette

| Linear

Residues per | inch ¢ 337.8
Radius in | inches + | |2
A C ‘ ® L LY
GTJ & n‘ L= YR CAY
Range: ' 1:4245 ~)

(=

—_—

@& WEHE

-/

N AC *
TR L D !
5 o ReH R Y G

Edit Filter

(=) P Features

> Results
& Ruler

#  Sequence
™ Title

You can use this to turn on and off sequence, features and results objects in the Map
display using the lower tree view. However, there is a lot of additional functionality
controlled by the palette, which had a significant makeover for MacVector 12.0.

Linear/Circular — the tabs at the top let you toggle the Map between linear and
circular views of the sequence. The circular option is disabled if the underlying
sequence does not have circular topology.

Residues per inch/Line wrap — this section controls the scale of the Map and how
“wide” a line is.

AC “1\.0“5&“%&‘
CAPRCIRC=YRCAY

A row of 4 buttons provides “quick layout” functionality:

Zoom to Sequence — this adjusts the Residues per Inch so that individual sequence
residues are visible. It does this without affecting the current zoomed section.

Fit to Window — adjusts the Residues per Inch and Line Wrap so that the current
zoomed section fits in the current window.

Fit to Page — adjusts the Residues per Inch and Line Wrap so that the current zoomed
section fits in the current printed page.
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Fit Residues — similar to Zoom to Sequence, but this resets the zooming so that the
entire sequence is displayed.

Range: ' 1:4245 v)

CR@ BWEHK

The range section lets you zoom to display a specific section by typing in the box
or selecting a feature from the popup features menu.

Left Arrow/Right Arrow — these let you “nudge” the zoomed section to either
side. You can also use the left/right keyboard arrow keys. For unzoomed circular
sequences, these will rotate the graphic on screen.

Home - if you ever get “lost” in a sequence, this will center the sequence on the
screen.

Reset zoom — restores the display to show the full sequence. Equivalent to a
double-click in a blank area of the Map.

Zoom In/Zoom Out — this pair of buttons zooms in and out of the sequence in
two-fold increments. You can also use the up/down keyboard arrow keys.

| proamsiss | '-A_C-I ="
S ITEEN AT e
LEJ | Sp—_ | I.GJJ I.\;V-l @ LA

There is a row of six “mode” buttons that controls what happens when you click
and drag with the mouse in the Map window.

Select Zoom - this is the default and the mode used by older versions of MacVector —
you can click on features or sites to select them and if you click, hold and drag, the
display resets to “zoom in” to the segment you selected.

Select Features — clicking and dragging selects all the features or sites that are
touched by the selection rectangle.

Select Sequence — clicking and dragging selects just the sequence touched by the
selection rectangle.

Magnify — in this mode a click magnifies the display 2-fold. Hold down the
<option> key to reduce the magnification 2-fold.

Slide — this mode lets you drag the current zoomed region to the left or right. You can
also use this to rotate circular sequences so that any arbitrary location is set to the 12
o’clock position.

Copy Feature Appearance - this mode is only available if you have one or more
features selected. Once selected, if you then click on a different feature, all the selected
features will change appearance to match that feature

Searching Sequences and Features

MacVector has a Find dialog that lets you search not only the residues in a sequence
but also the features associated with a sequence. Lets look at a few examples;

MacVector 16 Workshop 34



MacVector 16 Workshop November 2017

Searching Sequence Residues

Open the file /Applications/MacVector/Sample Files/Human
Mitochondrial Genome. Select the Editor tab, then choose Edit | Find. The new
Find dialog opens set to the Sequence tab.

(2] Find

_ Feature ' Sequence | Results

Find: ~l

Replace: ?]
% Search from: ' 5'End (Top Strand) 15

_ Literal Strand:  Plus ':) Phase: | All ':?

. Wrap Around

If you've used the Find function in previous versions of MacVector, this should be
very familiar to you. You can search for matches in the sequence in a variety of
ways. The default is to use the [IUPAC codes to search for matching residues, so the
sequence AGY will find AGT or AGC. If you actually want to find the sequence
AGY, then select the Literal checkbox. The remaining parameters are fairly obvious,
except for the little DNA icon button.

S
MacVector allows you to not only search DNA with a DNA sequence, but it also
lets you search DNA with a Protein sequence. This button lets you tell MacVector

what sort of sequence you are using in the search. To see it working, type ATG into
the Find edit box;

Find: ATG

Replace:

% Se

Now click on the DNA button - it changes to a Protein icon and the Find text
changes from ATG to M.

Find: M

Replace:

Click on the Find button in the dialog - you will see the first ATG in the Human
Mitochondrial Genome sequence highlight in the background. Clicking on Find Next
will move to the next ATG in the sequence. This works for any amino acid - the
search uses the currently selected Genetic Code which can be changed if necessary
using Options | Modify Genetic Codes.

The same approach works in reverse so you can search Protein sequences for
matches to DNA residues.
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Searching Features
You can search for matching text within the features associated with a sequence.

Simple Search
Switch to the Map tab of Human Mitochondrial Genome. Select Edit | Find. The Find

dialog will be brought to the foreground with the Features tab selected;

(5] Find

[ Feature = Sequence Results

Find: NADH
Feature: Any -!
=]

Qualifier: Any
Only search in currently selected features

All Previous Next

Type NADH into the Find edit box and then click All. This finds and then selects all
features of any type that contain the text "NADH". The Map tab will update to show

all of the features selected that contain the text "NADH";

Human mitochondrial genome

]
& A4
DNA/RNA  Locked Text View Prefs Replica Edit Delete

Editor Map [ Features
. Sgartrsess
)

(an)

e0e

[ Annotations |

NADHS

16570bp

NADsi2

Human mitochondrial genome :}

0/ 100% H

Once selected, you can double-click on one of the selected features and change the

appearance of all of the features at one time;
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Symbols for Human mitochondrial genome
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14171:15310 cyt8 Position

» misc_feature

» MANA # visible Level: On Sequence | :]

» rop_origin 3

TANA
» tANA ( Defaults ) (‘Apply ) (Cancel) 0K

After clicking OK, the Map tab will update to change all of the selected features to
the new settings.

Advanced Search

You can search within a subset of the features by defining the feature type and/or
qualifier type to be used in the search. Lets illustrate this with the sequence
pBR322 (again, you can find this in the MacVector/Sample Files/ folder).
Flip to the Features tab and open the Find dialog. We'll look for a specific
translation product in one of the CDS features so type MS1Q in the Find box (this is
the translated protein sequence we are going to search for) then select the CDS
feature type and the /translation qualifier.

( Feature = Sequence * Results |

Find: 'MSIQ
Feature: CDS

EIEIE

Qualifier: [translation

__ Only search in currently selected features

(Al ) (Previous) ( Next )

Click on All - just one feature gets selected in the Features tab, but you should see
that it has a /translation qualifier that starts with the sequence "MSIQ".

eoe6 pBR322 o

= Y] E @

DNA/RNA Locked Text View Prefs Replica  Add Festure fdi Delete

Wﬁ Features l=ﬁ1

Type L Starta Stop  C Description
/citation="[16]" r
/replace="t"
/note = revision accordina to [16);

repeat_region 3148 4361 /note = transposon=Tn3

repeat_region 3148 3185 /1Pt type="inverted”
Jrote = corresponds to one of the 38bp repeats
found in Tn3 (bp 1-38 and complement

gene

'gene="bl;
/product="beta-lactamase’
Iprotein_id="AAB59737.1"
/
translation ="MSIQHFRVALIPFFAAFCLPVFAHPETLVKV
ILESFRPEERFPMMSTFKVLLCGAVLSRVDAG

IELDLNSGKX!
QEQLGRRIHYSQNDLVE
CSAAITMSDNTAANLLLTTIG

YSPVTEXHLTDGMTVRELL

GPKELTAFLHNMGDHVTRL

DRWEPELNEAIPNDERDTTMPAAMATTLRKLLTGELLTL
PL

mat_peptide c a*
“beta-lactamase”
sig_peptide 4085 4153 C  /gene="bla"
R8BS 4161 4165 C /note = Shine-Dalgarno sequence
promoter 4188 4194  C  /note = promoter P3 (6]
misc_binding 4268 4271 C /bound.moiety="echinomycin® ye
misc_binding 4280 4283 c /bound_moiety="echinomycin®
misc_bindina 4285 4288 C /bound moiety="echinomvcin® )4
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The Find dialog also lets you select matching features one at a time using the Next
and Previous buttons. In addition, you can build up complex queries slowly by only
searching within those features that are already selected.

The Trace (“Chromatogram”) Window

Trace Tab

The Trace Editor window is very similar to the regular sequence window except that
the Editor tab now has been replaced with the Trace tab.

[ N ) ‘2 AO4a.scf — Editor
2 A S fa b N
£ = Y | R A T o1 1 & v
DNA Locked TextView Prefs Replica Width Fit to... Channels Basecalls Qualities Range Features
_1 Editor J Map J Features J Annotations { Raw Data

50

10 20 30 40
A AC GT CCT TGAACGTTACGT TTTCGTTCCATTGGECCCTCAAACCCCATTATT

Most of the toolbar buttons have direct equivalents in the single sequence Editor tab.
The only exceptions are the Width, Channels, Basecalls and Qualities buttons. The
Width slider lets you widen or compress the traces so you can more closely examine
adjacent peaks or zoom out for a better view of a larger section of the trace. The
Channels button has a drop down menu that lets you toggle the different channels
on and off. Basecalls and Qualities are only available if you have the optional
Assembler module installed. These will display the base calls and quality values
associated with the trace if they were present in the source file.

Note that there is also a Raw Data tab. This lists a variety of numerical information
about the trace data, including areas under the curve for each called residue and a
rough estimate of the likelihood that peaks might represent heterozygotes.

[ JON ] AO4a — Raw Data

g8 = 7

DNA Locked TextView Prefs Replica

Editor 3, Map \\ Features { Annotations l Raw Data

Chromatogram Raw Data report for Ad4a

Indx Base Qual PeakPos Tot.Area A area (A%) C area (C%) G area (G%) T area (T%) 15% mix  25% mix 35% mix  45% mix
1. N ) 0 25 24 96.0 1 4.0 0 0.0 ] 0.0
2. A 4 13 567 534 94.2 33 5.8 0 0.0 ] 0.0
3. A 13 29 574 394 68.6 180 31.4 0 0.0 ] 0.0 AC AC
4. C 9 37 652 80 12.3 504 77.3 68 10.4 0 0.0
5. G 7 51 1291 ] 0.0 32 2.5 565 43.8 694 53.8 GT GT GT
6. T 7 57 2342 3 0.1 37 1.6 253 10.8 2049 87.5
7. c 7 70 1608 37 2.3 1277 79.4 47 2.9 247 15.4 T
8. c 9 81 1038 28 2.7 831 80.1 57 5.5 122 11.8
9. T 16 88 1098 41 3.7 146 13.3 84 7.7 827 75.3
10. T 25 102 1108 17 1.5 ] 0.0 106 9.6 985 88.9
11. A 25 118 955 885 92.7 0 0.0 50 5.2 20 2.1
12. A 29 132 901 870 96.6 31 3.4 0 0.0 0 0.0
13. C 29 141 935 156 16.7 695 74.3 63 6.7 21 2.2 AC
14. G 27 153 1160 ] 0.0 59 5.1 741 63.9 360 31.0 GT GT
15. T 27 162 3136 1 0.0 52 1.7 255 8.1 2828 90.2
16. A 29 179 890 726 81.6 56 6.3 5 0.6 103 11.6
17. C 31 189 900 101 11.2 703 78.1 70 7.8 26 2.9
18. G 30 199 1362 ] 0.0 84 6.2 793 58.2 485 35.6 GT GT GT
19. T 40 209 3265 ] 0.0 150 4.6 180 5.5 2935 89.9
20. T 40 222 1228 0 0.0 61 5.0 33 2.7 1134 92.3
21. T 40 234 1437 ] 0.0 2 0.1 58 4.0 1377 95.8
22. T 40 247 1145 ] 0.0 158 13.8 5 0.4 982 85.8
23 c 33 258 2821 8 03 2736 97.0 7 8> 70 5
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Trace Colors

You can control the colors used to represent the A, C, G and T channels. This is
particularly useful for users with red-green color blindness. To change the colors
used, open the MacVector Preferences Pane by selecting the MacVector |
Preferences menu item, then switch to the Colors tab.

en Colors

8 JA® 5 = (®)

Ceneral Aligned Display Colors Fonts Internet License Map View Software Update Text Display

Sequences Traces

Referenced: I Left End: NN AN c Il N Il
Complement: [ Right End: | [ T mm G I

Numbering: [

Defaults

Click on one of the color buttons to bring up the standard system color selector that
allows you to set the new color.

(&) (&) Colors O
TR
-/ - Tt . -

‘l

Note that the same preference pane also lets you choose the colors used for
complementary sequences and numbering in the sequence editor and ligation

dialog.

The Agarose Gel Window

You can create simulated agarose gels by choosing the File | New | Agarose Gel...
menu item.

MacVector 16 Workshop
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® [ J Untitled
L Q) s, Vs )L
B e @ W = B »

Gel Unlocked % Agarose Add Marker Delete  Display Sizes Dye Quantity Prefs  Run Time

1kb ladder

Drag a restriction enzyme site from a Map view into this window.

Adding Digests

Simply drag any restriction enzyme label from any Map tab of a sequence window
and drop it on the Agarose Gel window to see the predicted pattern for that
molecule cut with that enzyme.

You can do this with any combination of enzymes to get double, triple or more
digests.

You can click and drag on any gel track to rearrange the columns and resize the
entire window to make the image larger.
Toolbar Buttons

* Locked/Unlocked — gels can be saved, so if you open one up, this button
prevents you accidentally overwriting your data.

* % Agarose — choose a percentage between 0.5% and 1.5%.

* Add Marker - this lets you choose a marker to add to the gel, using a dropdown
menu. You can also add your own specific markers to the list.

* Delete — removes the selected track(s) from the gel.

* Display — the default is to display a realistic image of the gel. However, you can
choose a schematic representation, where all the bands are given equal
intensities, or a combination of the two.

* Sizes — select this to view the sizes of each band on the gel. You can also simply
mouse-over a band to see the size in the status bar along the bottom,

* Dye — turns on and off the bromophenol blue + xylene cyanol dye fronts.

¢ Quantity — use this to increase or decrease the amount of DNA loaded in the
selected track(s)..

* Prefs — opens up the preferences dialog;
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Coloring Default markers for new Documents
Include Xylene Cyanol in dye mix Marker #1: A Hindlll <]
Band/Size Color: ' [l Marker #2:  1kb ladder T
Gel Color Mode: ~ White on Black &3 Marker #3: None [T
Gel Simulation Realism
Band thickness:  Normal [T}
Band diffusion:  Normal 1T
Small fragment band intensity: ~ Normal [T
Cancel (IS

Here you can control the use of xylene cyanol in the dye mix, the color of the fonts,
the default markers used in new gel documents and the realism of the gel. In
addition, you can toggle the gel from the normal white on black to be black on
white — very useful for printing!

* Run Time - this lets you increase the run time to see better resolution of larger
bands. Normally, the gel simulation is only run until the smallest band (or the
dye front) is close to the bottom of the gel to ensure no bands are missing.

The Align To Reference Window

If you are not familiar with the Sequence Confirmation functionality in MacVector,
there is an excellent stand-alone tutorial that can be found in
/MacVector/Documentation/Sequence Confirmation Tutorial.pdf.
You can also align cDNA files to a genomic sequence — you can use this
functionality to quickly identify splice sites (described in more detail below).

Sequence Confirmation

The Sequence Confirmation window also uses tabs. Open the file
/MacVector/Tutorial Files/Align To Folder/Sequence

Confirmation/SampleSequence. Choose Analyze | Align To Reference;

806 SequenceSample Assembly — Editor

0
s : N
Unlocked Text View Prefs Replica  Add Seqs Translations Show Dots Add Feature First Mismatch  Next Mismatch

editor Map [ Features | Annotations Text
SeqUENCESAMPE | |¢a it AL ARACCACAT CACAC T TAT AT TATCOARACAATCARE T TG TAT TART TECECATARARAT ARAAGT TATACC TCTCTARRAGAT T TARAT CAA
Consensus

©

The Map, Features and Annotations tabs are essentially identical to the tabs used in
the single sequence window. If you look at them now, you will see that they have
exactly the same information as is present in the original SequenceSample window.
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Note that the data from the original has been copied into this new document; this is

not a "Replica" like we saw earlier.

Before we look at the window in more detail, lets populate the window with trace

files and align them. Click on the Add Seqgs button, navigate to the
/MacVector/Tutorial Files/Align To Reference/Sequence

Confirmation/Trace Files/ folder, select all of the files in the folder

(command-A will do that) and click OK. The files will be imported into the Align To

Reference window and the Editor tab will refresh;

®06 SequenceSample Alignment — Editor =

g0 O . 2= 0= &

10 26 36 58 5 a8 96 166
CWW&CA(A'U{A{T‘ATM"A\‘C{W'tAA:"c'AY\'AA'\'GI:CUYAMM\'AMM\"A‘!M:‘l['mwuf"w'{um

AACGTCCTTGAACGTTACGTTTTCGTTCCATTGEGECE TCAMECECATTAT TAAL TEGAGE TATTGCAGG TACC TG TGATAGCACC TTAATTTTTGEACTTCL
CTTAACGTACGTTTTCGTTCCATTGGCCC TCARMCCCCATAATGCTCTTGTACCAACATCTTCGGTATAAC TTARGTATC TARATAATTCACCARMACCTTCN'
GGNNCGC TNTAAL TCTTAACGTACG T TTTCG T TCEATTGGCCE TCAMECEC TAMTE TGE T TAATEG TGATACG T TTAGGGAGG T TGAT TAAATGE TEACA,
AACGTACGTTTTCGTTCCATTGGCCC TCAMCCCCATTTATGGGTCGE TATGACAGT TACCGCAAACGCAAL TAATACAAGCACCCATAACCATGCTTCATTT
TECTTAMCGTACGTTTTEGTTCCATTGECEC TCAACECE TRAMACAAAAMLGAAGG TATCAAAT TAATTT TAMAATAT TEGAAGCATEGEAMTTECTA | &
AT AT T TO R T Tr AT T T A AT TTTTAT A TI TARAr TTEAS ARG T AT A MG ABARTI ABA TOCRLTTTICTA TTAGOEIITTT) 5

75 46 56 5 78
CATT 4 'LAAA(LLLA"A"AA‘.'(GAGL'A"LLAC(.'AL(.'m

M” .N

(.l('[l»kl(((ll\'ll'(.( cr E'AC(AA(A'C"(GC'A'

il /\VMMM (it ,;

C T TTTCGT TCCAT TE GCCCY {‘\A‘\( I"\“(CG"AA (G'CA'ACG

Now align the traces with the SequenceSample reference by clicking on the Align

toolbar button. Make sure you have the Alignment Type set to Sequence
Confirmation;

Align to Reference Parameters

Alignment Type: Sequence Confirmation : ‘

Residue Scoring Alignment Parameters
Match: 2 Hash Value: 4 73)
Mismatch: -4 Sensitivity 4 T)
Ambiguous Match: 0 Score Threshold: 50
Cap Penalty: 3 X Dropoff 15

Defaults Cancel ok

Click on OK and after a few seconds the Editor tab will refresh to show the aligned

sequences;
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®66
Q)

SequenceSample Alignment — Editor =

18 26 26 45 58 68 76 88 6 lim
GAAAAAAAACAAAGCACATGACACTTA- TAATTATG - CAAAGAATCAACTT - GTATTAATTGGCGATAAAAA - TAAMGTTATACCTCTGTAAAAGATTTAAA
CAMAMAMCAMECCACATCACACTTA- TAATTATG - CAAMCAATCAACTT - CTATTAATTCOCCCATAAAAA - TAAMMAGTTATACCTCTGTAAMAGAT TTAAAT
CAMAMAMMCAMMCCACATCACACTTA- TAATTATG - CAMCAATCAACTT - CTATTAAT TCOCOATAAAAA - TAAMMAGT TATACCTCTCTAAMAGAT TTAAAT
GAAAAAAAACAAAGCACATGACACTTA- TAATTATG - CAAMAGAATCAACTT - GTATTAATTGGCGATAAAAA - TAAAAGTTATACCTCTGTAAAAGATTTAAAT
CAMAMAMCAMECACATCACACTTA- TAATTATG - CAMCAATCAACTT - GTATTAAT TCGCOATAAAA - TAAMMAGT TATACCTCTGTAAMGAT TTAAAT
GAAAAAAACCAAGGCACANGACATTTATTAATTATGCCAAAGANTCAACTTTGTATTAATTGGCGATAAAAAATAAAAGTTATACCTCTGTAAAAGATTTAAAT

SequenceSampie
Consensus
. T—
E04b »
ForwardPrimer  »
Gosd <
Ho3s <
802D <
—_—
E0da
250+
200
150
100
S0

JM(QL«“/M”\&WAPWM /“M[U% | J\ ‘

T e (

AN Aw\wm el

GAAAAAAAA(AAAG(

\

Toolbar Buttons

* Replica -

f
o an \/\N‘vl)tb Aona )!VV\/\ 'uN A ”/\AMM\' AMAA-'

as with the other windows in MacVector, this opens a second window
so you can have a different tab open viewing the same underlying
data.

* Align - this displays the alignment dialog.

* Translations - If you click on this the display will change to show the three or

®606

six frame translation of the reference (top line) sequence displayed
directly under the consensus sequence;

SequenceSample Alignment — Editor (&)

18 26 18 48 58 £5 7 28 9 :su
GAAMAMAAMCAAGCACATGACAC TTA- TAATTATG - CAAAGAATCAACTT . GTAT TAAT TGCCGATARAMA - TAAMAGT TATACCTC TG TAAAAGAT T TAAA'

FAOF £ 34

AMAGEACATGACACTTA- TANTTATG- CAMGAATCAACTT-GTATTAATTGGCGATAAAA- TAMMAGTTATACCTCTGTARMGATTTAAY
GluLysLysGinserThes s isLeu- s sLeuCy-SLysGluserThrC-ysTleAsnTroATg" s vLys-*ssLysLeuTyrLeuCysLyshrgPhalys
Lyslys snL{sA\aM\sAspVthy rAsnT ysAsaGlnLeu- alLeullecl{AspLys s-nlysSerTyrThrSer al ysAspLeuhs
GysystnelyssisetThrieu]-telicket- C’nAr‘IIQAsnLe -aTyestseuklatiolysi-lelysvatliepraLeus s lysite
PhePheCysLeuVallisCyslysT-yrAsaliis-LeuSerAspValGl-nlleLeuGinArgTyrPheT-yr s eAsnTyrArgl nLcuL(uk)rL(uA
phePhevalPheCyshetvalserll-ellelleC ysleull eLen ys-Tyre*"Asakialiepnell-oPheThr 11eCtyhrgTyrPhe

8;@!
AVvVw
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eleuAlaCvsServal® **Al-3PhePhe***SerT-hrAsnlleProSerleuPhe-Leuleu® hr rn.s: Lv,?h(

i CWMAM(MAGCKA'GAEA("A VM"ATG CAAGAATCAACTT -GTATTAATTGGCGATAAAAA - TAAAAGTTATACCTCTGTAAAAGATTTAAAT
B | [CAAMAAAACAMGCACATCACACTTA - TAATTATG - CAMGAATCAACTT - CTATTAATTGCCCATAAAMAA - TAAAACT TATACCTCTGTAAMAGAT TTAAAY

GAAMAAAMACAAAGCACATGACACTTA- TAATTATG - CAAAGAATCAACTT - GTATTAATTGGCGATAAAAA - TAAAAGTTATACCTCTGTAAAAGATTTAAAY :
GAAMAAMACCAAGGCACANGACATTTAT TAAT TATGCCAMGAN TCAACTTTCTATTAAT TGCCOATAAMAMTAAMAGTTATACCTCTCTAAMMAGATTTAAAT o

In six-frame mode, the complementary strand translations are shown
in blue to help clarify the display. The translations use the
currently selected genetic code and can be display as single
characters or as the three-character amino acid code. You can
toggle this setting in the Options | Format Annotated Display dialog.

Note that the translations skip any gaps inserted into the reference
sequence and treat it as a single ungapped sequence. The same is
true for the automatic restriction enzyme searching in the Map tab -
all gaps are ignored so that GAA-TTC will still be reported as an
Eco RI site.
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Text Tab

SNPs Tab

MacVector 16 Workshop

* Show Dots - this substitutes dots at any location where the aligned sequences or
the consensus match the reference sequence. This lets you quickly
identify residues where the alignments differ from the reference.

* First Mismatch - as the name implies, if you click this, MacVector will find the
first mismatch between the reference and consensus sequences,
move to that location and highlight the appropriate residues;

GTROGROARCTCTTTACTARTATCTTACACTTAC

ARTTCTTTACTARTATCTTAI
AATTCTTTACTAATATCTTA
ATNTCTRACACTTAC

* Next Mismatch - this button searches from the current cursor/selection location
to the find the next mismatch (5' - 3").

(CleNél SequenceSample Alignment — Text =

AAC
AACTT-GTATTAAT
AAAL CAACTT - CTATTAATTG!
AMGANTCAACTTTCTATTAATT

TGACACTTA-TAAT
r GAAAMAAAACAAAGCACATGACACTTA- TAAT
AMAAAMACCAACCCACANGACATTTATTAATTAT

The Text tab is a standard MacVector plain text window, meaning that it can be
printed and text selected and copied to the clipboard. The line length can be
controlled by clicking on the Prefs button. The display matches the Editor tab for the
order of Reads, position and content of the consensus, and the Show Dots
consensus match function. The display is updated to match any edits in the Editor
whenever the tab is switched in or when a replica window is activated.

This lists the details of any differences between the consensus sequence and the
reference (including any amino acid changes in CDS features) and also between
individual reads and the reference.
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[CHeNé! SequenceSample Alignment — SNPs =
i - o = AGCT
EOANE v
Unlocked Prefs Replica Dots
tor | Map | Features™ | Annotations | Text 1 SNPs.
SNP report for SequenceSample Alignment 0
Differences between the Comsensus and Reference Sequences
785 € ->T  lies in DS "ORF 1* at codon 75 Codon change = CTC -> TIC  Amino Acid Change = Leu?SPhe
998 T .>C  ties in CDS "ORF 1° at codon 172  Codon change = GAT -> GAC  Silent Mutation (Asp
2968 N o> A
2973 NG
2974 N>T
2082 N> T
2988 N > C
989 N> T
N > A
N->T
N>C

Chromatogran-based Reads are scored as the percentage of the total signal in the called base track
Non-chromatogran Reads simply have all mismatches reported as possible SNPs

Probable SNPs in the Reference Sequence (scores equal to or exceeding 90.0)

°
3
=
O»-no

> OO

Preferences Panel

MacVector uses an OS X style Preferences Panel. This can be accessed by
choosing the MacVector | Preferences menu item. Individual preference panes can
be displayed by choosing the appropriate Options menu item or by clicking on the
Prefs button in many of the tabbed views. The Preferences Panel consists of a
number of individual panes. In all cases, any changes you make get applied when
you either click on the Apply button, change panes, or dismiss the dialog. Normally,
any windows you have open will automatically then update with the new settings.

@ General

i 2 A @ A & ® 5 @®

General Aligned View Color Font Internet License Map View Scan DNA Text View Update

Appearance & Behavior Settings:

Show tooltips in editors
Use click-through toolbars

File Settings:
Line Ending:  Unix (LF)

Path Style: POSIX

(O R >

Path Length: Abbreviated

General

This contains a few settings that affect the general behavior of MacVector.
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W OO R e w e

General Aligned View Color Font Internet License Map View Scan DNA Text View Update

Lines

Show query line
Show score line

+1 or Greater: |

Between -1 & +1:

-1 or Less:
Numbering
Numbering (5 - 100): 10
Vertical Alignment (0 - 250): 0

Match Character

Default

© upper
Lower
Character:

Mismatch Character

Default

© upper
Lower
Character:

Alignment characters
Vertical Aligment Char.: |

Horizontal Alignment Char.:

These settings largely affect the layout and display of text-based alignment result

This is the pane that lets you change the colors used in various places throughout

N A B E Y @

General Aligned View Color Font Internet License Map View Scan DNA Text View Update

Traces

A/l c: N N Im

T | G |

Revert Apply

This pane lets you control the fonts used by MacVector in the sequence editors and

windows.
Colors
MacVector.
®
—
Sequences
Reference: Left End: [N
Complement: Il Right End: I
Numbering: I
Sequence Editor
Features: No Color E
All features visible in the Map tab
° Only features located on the sequence
Fonts
the text result windows.
MacVector 16 Workshop
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Internet

License

[ ] Font

B 2 QM@ A B & > @

General Aligned View Color Font Internet License Map View Scan DNA Text View Update

Result Window Font Editor Window Font
Font: . Andale Mono a Font: Andale Mono a
Size: 10 ° Size: 0 °

The Editor window font setting is used for
the Single Sequence Editor, Trace Editor,
MSA Editor, Align to Reference editor and
the Contig editor only.

Table view fonts
Regular Table Size: 13 °

Small Table Size: 1 <

Note: If you are having problems with misalignments when you print text
windows, change the font here to Andale Mono.

You can configure MacVector to use a local BLAST server if it conforms to the
NCBI QBLAST specification. This pane lets you redirect BLAST queries to a local
server, but most users should never need to change these settings. If you are
interested in this functionality, contact MacVector, Inc and we can provide you
with scripts and executables to get this working on your own network.

MacVector 10 introduced a new software-based licensing approach to replace the
old hardware USB-dongle implementation. In MacVector 10.5 we extended this to
allow you to easily switch between different licenses. This pane lets you edit
existing licenses (to change the activation code for example), add new licenses or
switch between licenses using a simple popup menu.

XS] License =1

i AV O 2 & ()

7/
General Aligned Display Fonts Internet License Map View Software Update Text Display

| License v 1234501 (Single Copy) Kevin y |
. 1234502 (Single Copy) John Smith .

2345605 (Sassafras Network License) Barack Obama

Details

Products Activated: MacVector, Assembler
Expiration Date: Perpetual

Maintenance End Date: April 14, 2010
License Type: Single Copy
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Map View
This pane lets you control all of the global preferences that affect the Map view.
These include effects such as shadowing and anti-aliasing and controls that affect
the display and layout of features and their labels for large sequences.
[ ) Map View
o - @ 3 ; . X
Y E @ AS R B B (®)
General Aligned View Color Font Internet License Map View Scan DNA Text View Update
Enable shadowing Enable label hiding
5 5 Hide labels when the number of
K eiiEEE 2 (el 2 features exceeds 1000
Y Offset: -2
S Overview Size: Medium [T
Simplify layout for large sequences
Graphics Height: 14 u
Use when average number of
features per line of sequence 200 Maximum Levels: 20
exceeds
Vertical Label Rows: 10
Suppress anti-aliasing
Change Default Symbol Appearance
Scan DNA

This tab controls a variety of algorithms that are run against DNA sequences
whenever you open a file, or change a sequence. The Restriction Sites tab controls
how the Restriction Enzymes are displayed while the Open Reading Frames tab lets
you automatically view and ORFs that are not already annotated as features on the
sequence. The Missing Features tab scans the DNA for common features
(replication origins, antibiotic resistance genes and other interesting features) that
are typically found in cloning vectors. Each of the algorithms can be turned off
with a simple checkbox if you want an uncluttered display.

[ Scan DNA

B B QW@ R == O @

General Aligned View Color Font Internet License Map View Scan DNA Text View Update

Scan DNA Sequences for...
Missing Features  Open Reading Frames [ zisiileils

Show restriction sites

Do not scan if

# Common Enzymes.renz ¢ . 200 KB
sequence is over
Open Set Enzyme File... Maximum number 8
of cut sites

Use all enzymes
© Only use selected enzymes

Defaults
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Update
@ deate

B B Oneé A = = B ®

General Aligned View Color Font Internet License Map View Scan DNA Text View Update

Sparkle Updates

Automatically check for updates Period: = Daily [T}
Automatically download updates
Send system profile

News

Automatically check for news

Current News Privacy Policy Check Now

MacVector has a semi-automated automated software update facility. The default
is for MacVector to check daily for updates. You can also configure MacVector to
be fully automatic and install updates whenever it finds them. In addition,
MacVector will check with the MacVector web site to display other information
that may be of interest including workarounds for bugs, availability of new
documentation, utility programs or data files.

Text View

[ ] Text View

] B QA A & =) ®

General Aligned View Color Font Internet License Map View Scan DNA Text View Update

Appearance Displayed Feature Types
Line Length (30 - 225): 100 ° Binding Repeat
n General RNA
Blocking (0 - 50): 0 -
ing ( ) = Protein Translation
Numbering (5 - 100): 10 Region Other
Marking (0 - 100): 0 °¢ Regulatory Frag
Characters Translate (DNA/RNA only)
v v i
AA code letters: one ° three @ cos @ N!at_pep?lde
Exon Sig_peptide
Strandedness: @ double single Block to phase
Revert Apply

This pane controls the appearance of the many plain text output tabs that are
generated by MacVector’s algorithms. In addition, the AA code letters are used
throughout MacVector wherever amino acid sequences are displayed in the same
view as DNA.
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