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Copyright statement  
 

Copyright MacVector, Inc, 2020. 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 ñWhatôs New in MacVectorò was published in January 

2020. 
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Introduction 

We are constantly releasing new versions of MacVector with new and 

improved functionality This workshop aims to bring long-term MacVector 

users up to speed with the latest functionality added to MacVector so you 

can see how it may benefit your everyday workflows. 

Workshop 

MacOS Mojave Dark Mode 

MacVector 17.5 has had a large number of minor graphical enhancements 

made to better support the new ñDark Modeò feature introduced with 

macOS Mojave (macOS 10.14) and first supported in MacVector 17.0. 

 

 

 

 

The display updates so that all the windows have dark backgrounds with 

light text. MacVector not only supports the dark backgrounds, but many of 

the icons have been modified to that they ñpopò more when running in 

dark mode. 

If you are running macOS Mojave, open Apple | System Preferences and 

click on the General option. Click on the Dark appearance icon to enable 

ñDark Modeò  
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Not every window in MacVector fully responds to Dark Mode. In 

particular, the Map tab always reflects the absolute colors you set in the 

Symbols editor. If you plan on using Dark Mode for most of your work, 

you should use the MacVector | Preferences -> Map View -> Change Default 

Symbol Appearance function to modify the colors for e.g. the Title, Sequence 

and Ruler options. MacVector 17.5 has some additional enhancements to 

better support switching between Light and Dark modes. For example, the 

defaults for the chromatogram colors automatically adjust so that the ñGò 

traces are black in Light Mode and white in Dark Mode. 

 

 

Restriction Enzyme Picker 

A new feature in MacVector is the Restriction Enzyme Picker (RE Picker). 

 

 

 

The RE Picker window opens; 

Open Apple | System Preferences and click on the General option. Click on 

the Light appearance icon to return to the normal ñLight Modeò  

Open any DNA sequence. This example uses 
/Applications/MacVector/Tutorial Files/Align t o 

Reference/Sequence Confirmation/SequenceSample.nucl  but any 

DNA sequence will suffice. Switch to the Map tab. 
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By default, the window is quite large and can get in the way while you are 

trying to view or manipulate the Map tab. 

 

 

The RE Picker window closes and the icon changes to indicate it is 

hidden;  

 

The RE Picker shows an interactive list of restriction enzymes. Only those 

that are shown in the table and checked are displayed in the Map tab.  

 

Both the RE Picker and the Map tab update to reflect the changes. The Map 

tab always shows only those enzymes that are both visible in the RE 

Picker and that are selected. 

 

 

The single BglII site at 1,844 in SequenceSample  hides and shows as you 

toggle the checkbox. 

 

The Cuts label should now indicate ñ0ò. The enzymes now visible in the 

RE Picker are all those in the default restriction enzyme file that do NOT 

cut the target molecule. 

 

 

So, we now have a file that contains all of the enzymes that do not cut 

SequenceSample . Letôs put this to use analyzing a different sequence. 

Click on the RE Picker button on the Map tab toolbar.  

Click on the RE Picker button again to show the RE Picker window. 

Slide the right slider of the Cuts control and watch the Map tab. 

Slide both the left and right sliders all the way to the left. 

Click on the Defaults button. This resets the RE Picker to its initial 

default settings. Now click the checkbox next to the BglII item. 

Click Save current set of enzymesé and save to your desktop with the 

name Non- cutters.enz . 
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Immediately we see the enzymes present in pBR322 using the default 

settings. 

 

 

The RE Picker now just shows those enzymes that did not cut 

SequenceSample  and the pBR322 Map tab refreshes to show those that 

were originally selected. 

 

This is just one simple example of the power to be easily able to create 

and manipulate subsets of enzymes to help identify those that are useful 

for different cloning strategies. 

 

The pBR322 Map tab once again refreshes to display many more enzymes 

and we see that the enzyme file is once again set to Common Enzymes. 

When you set an enzyme file as we did above it affects only the current 

sequence document. If you want to change the default settings used by the 

RE Picker, do this; 

 

Open the file /Applications/MacVector/Sample 

Files/pBR322.nucl . Make sure the Map tab is active. 

Click on the Set enzyme file button and navigate to select the Non-

cutters.renz  file you saved earlier. 

Click on the Defaults button in the RE Picker 

Select the MacVector | Preferencesé menu item and click on the Scan DNA 

icon, then on the Restriction Sites tab. 
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This is where you can set the default starting parameters for the RE Picker. 

If you make changes here, you will need to (a) press the Apply button or 

close the dialog, then (b) click on the RE Picker Defaults button to force a 

refresh of any open documents. 

Outlining Shared Domains in Aligned Sequences 

Multiple Sequence Alignments now retain feature information from their 

individual input sequences and can use this information to outline shared 

domains in the aligned sequences. To use this feature, first individually 

annotate the sequences you want to align, make sure the domains/features 

you are interested in are visible and set the Fill color to the color you would 

like to see in the alignment. Then add the sequences to a multiple 

sequence alignment document and align in the usual way (or, keep the 

single sequence documents open and choose Analyze | Align Multiple 

Sequences Using...). Then click on the Mode toolbar button (shown below) 

and select Show Features 
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This turns on a simple feature display mode in the Editor tab where you can 

see the extent and color of the features. When you switch to the Picture tab, 

you will see colored outlines around the shared domains; 

 
The key to this functionality is that the individual sequence must be 

annotated ahead of time in a single sequence document, before being 

added to the alignment. The colors are taken from the Fill color of the 

graphical representation of the feature. In addition, to be considered 

ñsharedò, the features must be of the same type and have the same 

displayed label. 

Gibson/Ligase Independent Cloning 

MacVector 17 introduced a new project-based interface for designing and 

documenting Gibson assembly and ligase-independent cloning 

experiments (e.g. the popular ñInfusionò system). 

For this example, we will ask MacVector to design a pair of primers so 

that we can clone a fragment into a vector. While many Gibson Assembly 

projects might have all of the required fragments be generated by PCR, 

you can also often just provide a microgram or so of linearized vector as 

one of the fragments, and thus you just need two appropriate primers to 

amplify a target fragment. 

Creating a Project 

 

 

You first need to decide what type of project you are planning on. While 

you can change this later, it usually easier to do this at the beginning. 

Select File | New | Gibson/Ligase-Independent Assemblyé to create a new 

Gibson Assembly project.  
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A new Gibson Assembly Project window opens. Notice that the Mode 

button is set to Gibson. If you were designing primers for an Infusion 

experiment, you would choose the second ñ3ô exonucleaseò option. 

 

This is a primary document window, meaning it can be saved and opened 

later with all settings and contents preserved. It is highly interactive ï 

there are many ways you can add fragments you would like to use in the 

assembly to the window. 

Adding Vectors and Fragments 

Letôs do a vector first; 

 

 

Make sure you have the first ñGibson Assemblyò option selected and 

click on the Create button.  

Open pUC19R.nucl  (in the /Applications/MacVector /Tutorial 

Files/ GibsonAssembly /  folder). Switch to the Map tab. Select the 

Sma I site. 
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A linearized copy of pUC19, split at the SmaI site, appears in the project; 

  

Note that when you add a vector like this (the core backbone of the vector 

with replication origin and selectable marker is always assumed to be the 

first fragment in the list), MacVector assumes you will be providing the 

fragment as a cut vector, rather than as the result of a PCR amplification. 

Click again on the SmaI site  and carefully drag the selected site over 

the Gibson Assembly Project window and release the mouse. 



 

Whatôs New in MacVector  27 January 2020 

 

Whatôs New in MacVector   12 

Accordingly, each end is set to No Primer, indicating that the fragment 

will be accepted ñas isò. That means that if you add additional fragments 

to the project, MacVector will generate primers with extra-long tails to 

make sure they overlap the ends of the vector with enough residues to 

drive the assembly. Letôs do that now; 

 

 

 

The display updates with the ORF 1 open reading frame in the second 

pane. However, MacVector has also automatically calculated suitable 

primers that could be used to amplify the ORF 1 open reading frame and 

provide an overlap with the SmaI digested pUC19R vector backbone. 

 

Tails on Primers 

MacVector adds overhanging tails to the primers to generate suitable 

repeats between the ends of adjacent fragments in the final construct. 

Because in this case the vector backbone will be used ñas isò, and no 

primers will be used to amplify it, the primers for the insert fragment have 

to have much longer tails (in this case, 20nt) in order to provide sufficient 

repeats to enable recombination. However, we can see that the ñtailò for 

the forward primer; 

Open SequenceSample.nucl  (in the 
/Applications/MacVector /Tutorial Files/ GibsonAssembly /  

folder). Switch to the Map tab. Select the yellow ORF 1 graphic, hold 

down the mouse button and carefully drag the item onto the second 

pane in the Gibson Assembly window. 
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éexactly matches the sequence for the 3ô end of the vector; 

 

Balanced Primer Binding Tms 

MacVector also tries to ensure that the forward and reverse primers have a 

closely matched Tm to help ensure efficient PCR amplification. In this 

case, the forward primer has 18nt that bind to the 5ô end of the insert 

fragment giving it a predicted Tm of 52.3oC; 

 

éwhereas the reverse primer has been given a longer 20nt binding region, 

but that gives a predicted Tm of just 52.6oC, very close to that of the 

forward primer; 

 

Junction Structure 

The lower pane displays the details of the fragment junctions. 

 

 

 

Click in the ORF 1 panel to select it, then click on the Left Junction tab. 

 


