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Sight through thought

Word Mol 1.0

This program is a Word Addin and it allows you to use word to analyse basic DNA
Sequences. The best way to learn the program is simply to use it.

1 Installing WordMol 1.0

After you have Extracted all the files from the WordMol.zip file you are ready to install
program. After double clicking Install WordMol 1.0.vbs the following prompt appears:

Install WordMol 1.0

Do you want to install WordMol 1.0 to your computer?

Please make sure your Word program is closed before clicking Yes to the above question
box or else if Word is open, you will receive the following installation error

Installation Failure

WordMol 1.0 has failed to install most likely because you have the

Word program already open on your computer, Please close Word and
try again

oK Cancel

pod

Assuming Word is not currently running on your computer the program instantly installs and

the final message box will be displayed:

WordMel 1.0 Installation Completed

WordMol 1.0 has been installed, In order to get it work, you may need
to go into your Word Trust center Security settings and add the

directory Ch\Users\RodvAppDatatRoamingiMicrosoftWord\STARTUP to
the trusted locations.

Please see the Word Mol instruction manual for further details

Cancel

You should make a note of the directory path that is showing in this window because you
will need this information shortly. In my example above the directory path | will need to add
to my Word trusted location is c:\users\Rod\AppData\Roaming\Microsoft\Word\STARTUP.

Note the program also adds a folder in your default documents folder called WordMol
Materials. In this folder it will copy this manual along with several Word documents which
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contain example DNA sequences that form part of a learning tutorial that you can use with
this manual to obtain a good understanding of the full functionality of this program.

www.bensonium.com

Now restart Word and you should see a new item in the menu strip called Add-ins

AutoSave (@ off) D~ = Word Mol 1 Instructions.docx ~
File Home Insert Design Layout References Mailings Review View Developer Help
- v — = 1— — — | a
Eﬁ : Calibri (Body) ~[11 ~ A" A" Aa~ fp | i=vi=~ T+ =32 2] N | aspbcede AaBbCeDe AaBbCe A
B

Paste 2 = = === i

B I U~ X X - £+ A~ BN = — = |1=. TNarmal | TMNoSpac.. Headingl H
« <% Format Painter - &5 i A — - = — = = P 9

Clipboard (] Font [} Paragraph (5]

S - » | Installation Failure

Click on Add-ins and you will see the WordMol 1.0 Toolbar

File Home Insert

e Lt ¢ F

=|
=

Custom Toolbars

| [P I,

Click on the yellow question mark key and if you get the following error then you need to do
the following to finish installing this software.

Microsoft Word >

| The macro can't be found or has been disabled because of your Macro security settings.

Click on File Options > Trust Center to open the following window
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‘Word Options

General @ Help keep your documents safe and your computer secure and healthy.
Display

Proofing Security & more

Save Visit Office.com to learn more about protecting your privacy and security.

Language Microsoft Trust Center

Ease of Access
Advanced

Customize Ribbon
Quick Access Toolbar

Add-ins

Trust Center

Microsoft Word Trust Center

The Trust Center contains security and privacy settings. These settings help keep your
computer secure. We recommend that you do not change these settings.

Trust Center Settings... ‘

Ok Cancel

Now click Trust Center Settings and go to <Trusted Locations>

Trust Center

Trusted Publishers

Trusted Locations

Trusted Documents
Trusted Add-in Catalogs
Add-ins

ActiveX Settings

Macro Settings
Protected View
Message Bar

File Block Settings
Privacy Options

Form-based Sign-in

Trusted Locations

Warning: All these locations are treated as trusted sources for opening files. If you change or add a location, make
sure that the new location is secure.

Path IDescription

User Locations

Ch.AppData\Roaming\Microsoft\Templates\  Word default location: User Templates

T (186 \Microsoft Office’\Root\ Templates\  Werd default location: Application Templates

| Date Modified =

Palicy Locations

Path: Ch\Users\Rod\AppData\Roaming\Microseft\ Templates\,
Description: Word default location: User Templates

Date Modified:

Sub Folders: Disallowed

‘ Add new location... )| Remove || Modify... |

Allow Trusted Locations on my network (not recommend&/

Dizable all Trusted Locations

[ ok ]| cancer |

Now Click <Add new location> and a similar window to one below should now be displayed
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Microsoft Office Trusted Location ? >

Warning: This location will be treated as a trusted source for opening files, If
you change or add a location, make sure that the new location is secure,

Path:
Ic:Users\Rod AppData\Roaming\Microsoft\T emplates,

Browse...

|:| Subfolders of this location are also trusted

Description:

Date and Time Created: 30/06/2020 17:30

Cancel

Your own computer will have C:\users\<Your login
name>\AppData\Roaming\Microsoft\Templates

You need to take this path and change it to

C:\users\<Your login name>\AppData\Roaming\Microsoft\Word\Startup. If you’re not sure
what the correct path is, you can always run the install program again to see what path you

need to enter.

Microsoft Office Trusted Location ? >

Warning: This location will be treated as a trusted source for opening files, If
you change or add a location, make sure that the new location is secure,

Path:
Chlsers\Rod\AppData'\Roaming\Microsoft\Word'Startup

Browse...

|:| Subfolders of this location are also trusted
Description:

Date and Time Created: 30/06/2020 17:33

Cancel

Once you have added this location. Click OK and dismiss the Trust Center box. Now exit
word completely and restart the program. If you have successfully defined the WordMol 1.0
program as safe, when you now push the yellow question mark the following screen should

be displayed.
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Word Mol 1.0 (Beta) >

Main Help Menu

Report Program: Block the sequence you wish to analyse and then obtain a basic report of length, weight,

RTLC nuclectide composition.
[
A=T Reverse Complement: Block the sequence you wish to reverse complement and then for short sequences select
35 if you want the font colours and attributes maintained.
I
I
B Codons: This program splts the sequence into codons from the cursor position until it finds a stop codon.
L]

Cutter Program: This proegram allows you to find restriction sites in sequences (including degenerate codes)

Wector Construct: Allows you to select from your open documents a vector and insert sequence. You then
specitfy the restriction sites and the program will perform a virtual cloning operation to create a new sequence
with the insert in the vector. It also checks for commen errors such as multiple restriction sites in the insert
which would split into pieces. Please use the help key in this program submenu for further details.

C|w]

About Word Mol 1.0

If you still get Macro security error then go back to the trust center but this time select
Macro settings and change the disable all macros without notification to Enable all macros.
This option should not be necessary but if you do need to make this change, due to an old
version of Word, then please be very careful about opening Word documents downloaded
from the internet with the extension .docm or .doc.

Trust Center 7 x

Trusted Publishers
rusted FUBlEnE Macro Settings

Trusted Locations

@& [izable all macros without notification
Trusted Documents . . o
Disable all macros with notification

Trusted Add-in Catalogs i

sable all macrgs

vl Tl = R L L Y

Add-ins

Enable all macros (not recommended; potentially dangerous code can run)

ActiveX Settings
ACLIVER SEtHng Developer Macro Settings

Macro Settings

Trust access to the VBA project object model
Protected View

Message Bar
File Block Settings
Privacy Options

Form-based Sign-in

2 Using WordMol 1.0

The best way to learn the program is to use the several tutorial sequences to see how the
program works. Most of the functions are very simple to use with the virtual cloning
function possessing the most functionality.

The manual will now briefly document each function.
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2.1 Sequence Report

-
-
n

Go to your documents folder and open the WordMol Materials folder where you will find all
the demo sequences required to follow the examples shown in this manual below.

Now open Demo Sequence 1 and click place the cursor at the beginning of the sequence
and push the sequence report button and the following little window will appear

DMA Sequence Report X

Number P‘EI‘CEI'ltagE AGTCGRCGETACCGCGEECCCEEEATCCACCEETCGE
CCCATCCTGEICGAGCTGEACGECGACGTARACGGCC

Sequence Data
(CGGCARGCTGACCCTGAAGTTCATCTGCACCACCGEC

Nucleotide Length 920 100% BCGGCCTGCAGTGCTTCGCCCGCTACCCCGACCACAT
) IGTCCAGGAGCGCACCATCTTCTTCAAGGACGACGGCA
Guanine 244 26.52 GGTGAACCGCATCGAGCTGAAGGGCAT CGACTTCARG
i 224 24.35 ACAGCCACAACGTCTATATCATGGCCGACAAGCAGAL
IGACGGCAGCGTGCAGCTCGCCGACCACTACCAGCAGA

Thymine 149 16.2 ICTACCTGAGCTACCAGTCCGCCCTGAGCARAGACCCC

ICCGCCGGGATCACTCTCGGCATGGACGAGCTGTACAA

osine 303 32.93
Gyt TTGTAGAGGTITITTACTTGCTTTARARRACCTCCCACA

Degenerate™ 0 0
Molecular Weight:  568.55 kDa

(Double stranded)
Generate reporttable [

0K *Note: Degeneracy code not included
in molecular weight calculations

If you want the report, simply tick this option push OK and a report appears under the
sequence.
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Demo Sequence 1

GCGCTACCGGACT CAGAT CTCGAGCT CAAGCTTCGAATTCTGCAGT CGACGGTACCGCGEGCCCGGGATCCACCGGTICGE
CACCATGGTGAGCAAGGGCGAGGAGCTGTTCACCGGGETGETGCCCATCCTGRTCGAGCT GLGACGECGACGTAAACGEGCC
ACARAGTTCAGCGTGTCCGRCGAGGGCGAGGGCGATGCCACCTACGGCARGCTGACCCTGAAGTTCATCTGCACCACCGEE
ARGCTGCCCGTGCCCTGGCCCACCCTCGTGACCACCTTCGGCTACGGCCTIGCAGT GCTTCGCCCGCTACCCCGACCACAT
GAAGCAGCACGACTTCTTICARGT CCGCCAT GCCCGARAGGCTACGT CCAGGAGCGCACCATCTIICITCAAGGACGACGGCA
ACTACALGACCCGCGCCGAGGTGAAGT TCGAGGGCGACACCCIGGIGARCCGCATCGAGCTGAAGGGCATCGACTTICARAG
GAGGACGGCAACATCCTGLGGCACAAGCTGRAGTACARCTACALACAGCCACAACGTCTATATCATGGCCGACAAGCAGAS
GAARCGGCATCAAGGTGAACTTCARGATCCGCCACAACATCGAGGACGGCAGCGTIGCAGCTCGCCGACCACTACCAGCAGA
ACACCCCCATCGGCGRACGGCCCCGTGCTGCTGCCCGRACRARCCACTACCTGAGCTACCAGTCCGCCCTGAGCARRGACCCC
ARCGAGAAGCGCGAT CACATGETCCTGCTGGAGT TCGTGRCCGCCGCCGGGATCACTCTICGGCATGGRACGAGCT GTACAR
GTALLGCGGCCGCGACT CTAGATCATARTCAGC CATACCACATTIGTAGAGGTTTTACTTGCTITARARAACCTCCCACA
CCTCCCCCTGAACCTGRARACATALALATGAATGCARTTGTIT

Report for Blocked Sequence

iNucleutide Percentage
Nucleotide Length | 920 100%
Adenine 224 2435
Thymine 149 16.2
Cytosine 303 3293
Guanine 244 26.52
Degenerate® 0 0
Molecular Weight 15 568.55 EDa

Note you can also just block a little bit of the sequence to just get the nucleotide report for
that part you have selected

Demo Sequence 1

GCGCTACCGGACT CAGATCTCGAGCTCARGCTTCGAATTCTGCAGTCGACGGTACCGCGEECCCEEGATCCACCGGTCGE
CACCATGGTGAGCAAGGGCGAGGAGCTGTTCACCGGGGTGETGCCCATCCTGGTCGAGCT GEACGECGACGTARACGGCC
ACAAGTTCAGCGTGTCCGGCGAGEECEAGGECGATGCCACCTACGECARGCTGACCCTGAAGTTCATCTGCACCACCGGE
AAGCTGCCCGTGCCCTGECCCACCCTCGTGACCACCTTCGGCTACGECCT GCAGT GCTTCGCCCGCTACCCCGACCACAT
GARGCAGCACGACTTCTTCARGTCCGCCATGCCCGARGECTACGT CCAGGAGCGCACCAT CTTCT TCARGGACGACGGCA
ACTACAAGACCCGCGCCGAGGTGAAGTTCOAGGGCGACACCCTGETGAACCGCAT CGAGCTGAAGGGCATCGACTTCAAG
GAGGACGGCAACATCCTGGGECACARGCT GGAGTACARCTACARCAGCCACAACGTCTATATCAT GGCCGACARGCAGAR
GAACGGCATCAAGETGALCTTCARGATCCGCCACARCAT COAGGACGECAGCGTGCAGCT CECCEACCACTACCAGCAGA
ACACCCCCATCGGCGACGGCCCCETGCTGCTGCCCGACAACCACTACCTGAGCTACCAGT CCGCCCTGAGCARAGACCCC
AACGAGAAGCGCGATCACATGETCCIGCTGEAGT TCGTGACCECCEME atAT A T T rAACATACACCACCTETACAN
GTAAAGCGGCCGCGACTCTAGATCATAATCAGCCATACCACATTTGT DNA Sequence Report ®
CCTCCCCCTGAACCTGARACATARAATGAATGCAATTGTT

Number Percentage

Sequence Data

Nuclectide Length 593 100%
Guanine 158 26.64
Adenine 144 24.28
Thymine 84 14.17
Cytosine 207 34.91
Degenerate™ 0 0

Molecular Weight:  366.48 KDa

(Double stranded)
Generate reporttable [

0K *Note: Degeneracy code not included
in molecular weight calculations
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2.2 Reverse Complement E:ﬂ;

You must select the sequence you want to reverse complement. Using Demo sequence 1, |
have selected the whole sequence and pushed the Reverse Complement button

The following menu now appears:

Reverse Complerment Menu >

Complement Sequence should

{* Replace old sequence OK

(" Append after sequence

(" Append before Sequence

-

You can either replace the sequence, place the reverse complement under the sequence or
before the sequence. In this example, | shall place the reverse complement under the
original sequence:

Demo Sequence 1

GCGCTACCGGACTCAGATCTCGAGCTCARGCTTCGAATTCTGCAGT CGRACGGTACCGCGGGCCCEEGATCCACCGETCGE
CACCATGGTIGAGCAAGGGCGAGGAGCTGTTCACCGGGETGGTGCCCAT CCTIGGTCGAGCT GGACGGCGACGTARACGGCC
ACAAGTTICAGCGTIGTI CCGECGAGGGCGRAGGGCGAT GCCACCTACGGCARGCIGACCCTGAAGTICATCTGCACCACCGEGC
AAGCTGCCCGTGCCCTGGCCCACCCTICGTGACCACCTICGGLTACGGCCTIGCAGTGCTTCGCCCGCTACCCCGACCACAT
GRAGCAGCACGACTTCTTICAAGTCCGCCATGCCCGRAAGGLTACGTCCAGGAGCGCACCATCTITCTTCAAGGACGACGGCA
ACTACAAGACCCGCGCCGAGETGAAGTTCGAGGGCGACACCCTIGETGARCCGCATCGAGCTGALGGGCATCGACTTCARG
GAGGACGGCARCATCCTGGGGCACAAGCTGGAGTACARACTACARCAGCCACAACGTCTATATCATGGCCGACARRGCAGRS
GRACGGCATCAAGGTGARCTICAAGATCCGCCACARCATCGAGGRACGGCAGCGTGCAGCTCGCCGRACCACTACCAGCAGL
ACACCCCCATCGGCGACGGCCCCGTGCIGCTGCCCGACARCCACTACCTGAGCTACCAGTCCGCCCTGAGCARAGACCCC
AR CGAGRAGCGCGAT CACATGGTCCIGC T GEAGT TCGTIGACCGCCGCCGEGAT CACTICICGGCATGGACGAGCTIGTACAD
GTanAGCGECCGlGACTCTAGAT CATARTCAGCCATACCACATTTGTAGAGGTTTTACTTGCTITARARARCCTCCCACK
CCTCCCCCIGRARCCTGARACATARLATGALTGCALATTGTT

AT TGCATTCATTTTAT GTT TCAGGTTCAGGGGGAGGT GTGGGAGGTITTTTARAGCAAGTARAACCTCTACARAT
GIGGTATGGCTGATTATGAT CTAGAGTCGCGGCCGCTITACTIGTACAGCTCGTCCATGCCGAGAGT GATCCCGGLGGEEG
GICACGAACTCCAGCAGGACCATGTGATCGCGCTICTCGITGEGETCTTIGCT CAGGGCGGACT GGTAGCTCAGGTAGIG
GITGTCGGGECAGCAGCACGGEGCCGICGLCGATGEGGETGT TCTGCTGGTAGT GGTCGGCGAGCTGCACGCTGCCGTCCT
CeATGTIGIGGCGGEAT CTIGAAGT TCACCTIGATGCCGTICTICIGCTIGICGGCCAT GATATAGACGITGIGGCTIGIIG
TAGITGIACTCCAGCTTGIGCCCCAGGATGTTGCCGTCCICCTITGAAGTCGATGCCCTTCAGCTCGATGCGGTTCACCAG
GGTGTCGCCCTCGAACTTCACCTCGGCGCGGGTCTTIGTAGT TGCCGTICGICCTTGRARGRAAGAT GGTGCGCTCCTGGACGT
AGCCTTCGGGCATGGCGGACTTGAAGRAGTCGTIGCTGCTICATGIGGT CGGGGTAGCGEGCGAMGCACTGCAGGCCGTAG
CCGAAGGTGGTCACGAGGGT GGG CAGEGCACGGGCAGCTITGCCGGT GG GCAGATGAACTT CAGGGTCAGCTIGCCGTA
GGETGGCATCGCCCTICGCCCTCGLCGEACACGCTGAACTTGTGGCCGTITTACGT CGCCGTCCAGCTCGACCAGGAT GGGCA
CCACCCCGETGRAACAGCTCCTCGLCCTIGCTCACCATGGTIGGCGACCGGIGGATCCCGGGCCCGLGETACCGTCGACTGE
AGAATTCGAAGCTTIGAGCTCGAGATCTGAGT CCGGTAGCGE

Figure 1: Demo 1 Sequence after the reverse complement function has been applied. Note
WordMol 1.0 also supports the degeneracy code and will reverse complement it.
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2.3 Putting a Sequence into Codons 4

To demonstrate this option open Demo sequence 2.docx

Wherever the cursor is within the sequence this is where it will start to place the sequence
into 3 letter codons until it reaches a stop codon TAG, TAA or TGA. If your cursor is at the
beginning of the sequence you will get this message

Warning

Do you want to maintain the font format (eg colours, font attributes
etc) on the selected text? If you do, the operation could take some time
as entering spaces within a word document one at a time is slow
because the word processor will continuously update the text flow
within the document.

Yes Mo

If you select No, the program copies the sequence into its memory processes it and then
replaces the whole sequence with the codon sequence in a single step so is very fast. If
however you select <Yes>, then you will see a progress bar appear because the program
then steps through the sequence adding each space one at a time.

If you block select only a part of the sequence, or you put the cursor midway through the
sequence then only that part of the sequence is processed.

Note in Figure 2 the block of nucleotides | selected led to an early stop codon in the
sequence.

Demo Sequence 2

GCGCTACCGGACTCAGAT CTCGAGCTCAAGCTICGAATICTIGCAGTCGACGGTACCGCEGECCCEEGEATCCACCGETCGT
CACCATGGTGAGCAAGGGCGAGGAGCTGTTCACCGGGGTIGETGCCCATCCTIGGTCGAGCTGGACGGCGACGTARACGGCC
ACK AGT TCA GCG TIGT CCG GCG AGG GCG AGG GCG ATG CCA CCT ACG GCA AGC TGAR

CCCTIGRAGTTCATCTGCACCACCGECARGCTGCCCGTGCCCTGGCCCACCCTCGTGRCCACCTITCGGCTACGGCCTGCAG
TGCITCGCCCGCTACCCCGRACCACAT GAAGCAGCACGACTICITCARGT CCGCCATGCCCGARGECTACGTCCAGGAGCE
CACCATCTITCTTCAAGGACGACGGCALACTACARGACCCGCGCCGAGATGAAGTTCGAGGGCGACACCCTGETGAACCGCA
TCGAGCTGAAGGGCATCGACTTCAAGGAGGACGGCARCATCCTIGEGGCACARAGCTGGAGTACAACTACAACAGCCACAAC
GICTATATCATGGCCGACAAGCAGAAGRACGGCATCAAGGTGAACTICARAGATCCGCCACARCAT CGAGGACGGCAGCGT
GCAGCTCGCCGACCACTACCAGCAGARCACCCCCATCGECGACGGCCCCGIGCTGCTIGCCCGACARCCACTACCTGAGCT
ACCAGICCGCCCTGAGCARAGACCCCARCGAGRAGCGCGAT CACATGGICCTIGCIGEAGTITICEIGACCECCGCCGGEEATC
ACTCTCGGCATGGACGAGCTGTACAAGTARAGCGGCCGLGACTCTAGATCATAATCAGCCATACCACATTTGTAGAGGTT

Figure 2: In this example | have run the WordMol codon creator on a subblock of Demo
Sequence 2. The codon generator starts the three letter grouping from the first nucleotide in
the block. It just happened in the example | used, that the reading frame led to an early stop
codon (TGA) ending the codon sequence early.
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2.4 Cutter Program :"’E

In order to demonstrate this program please open Demo Sequence 3 file. Place the cursor at
the beginning of the sequence and then push the cutter program button in the Wordmol
addin menu.

The following menu appears

Restriction Enzyrme Cutter >
Search Sequence Name | Searched Sequence (Mame Optional)
Restriction Enzymes Selected Enzymes
Aat Il GACGTIC P
Acc TIT Ticcgea Add =
Apal GGECC|C
Awi 11 TEC|GCA Add All ==
Avr 11 C|CTAGG
Barm HI G|GATCC
Bf I CITTAAG
Bgl II AJGATCT
Bst BI TTICGAA
Clal AT|CGAT
Eco RI G|AATTC
Eco RV GAT|ATC
Hind III A|AGCTT
Hpa I GTT|AAC
Kpn I GGTACIC  —
Ksp I CCGC|GE
Miu I A|CGCGET
Mae I GCC|GGEC
Moo I C|CATGG
Mde I CA[TATG
Mot I GC|GGECCGET
Msi I ATGCA[T
Pmac I caclete <) Cancel
Hint: Pushing the <Enter> key in
Enzyme Name Restriction Sequence the "Enzyme Name" textbox wil
autormaticaly enter your search
| | string seguence into the
selected enzymes box.
Degeneracy V=G,A,C W=A,T 5=G,C
Code D=GA,T M=AC Y=CT ¥ Generate Report Table
B=G,T,C R=A,G MN=G,A,T,C
H=AT,C K=G,T v Circular DMA sequence
Search From [ Exdude Zero Cutters
" Cursor Position {* From Sequence Beginnin
a g . (" Before Searched sequence
{* After searched sequence

The program has a list of common restriction enzymes used in molecular biology. You can
also enter multiple user defined enzymes by typing the restriction site into the restriction
site and the corresponding enzyme name in the Enzyme name box. You indicate the cut
point with the pipe symbol (]). You can also enter degenerate code into the search box.
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Let’s first click the Add All>> button to search for all the default WordMol 1 enzymes. Next
we shall add a degenerate sequence. For example a restriction enzyme that cuts ATSSA|T
(where S can be G or C) could be entered in the restriction sequence as shown in the

screenshot on the next page.

You can quickly enter multiple enzymes this way by pushing the Enter key or the Add >

button.

Restriction Enzyme Cutter

Search Sequence Name | Searched Sequence

Restriction Enzymes

Add =

< Remove

<< Remove All

OK
Cancel
Enzyme Name Restriction Sequence
| Example] | ATSSAT
Degenera V=0G,4A,C W=AT 5=0G,C
Code < D=G,AT M=AC Y=CT

B=G,T,C R=AG N=GATC
H=AT,C  K=G,T

Search From

(" Cursor Position {* From Sequence Beginning

(Mame Optional)

Selected Enzymes

AatII
Acc III
Apal
Avi 1T
Avr 11
Bam HI
Bfr I
Bal II
Bst BI
Clal
Eco RI
Eco RV
Hind III
Hpal
Kpni I
kKsp I
Miu
Mae I
Moo I
Mde I
Mot I
Msi I
Prac I

GACGT|C -
TIccGeA
GGGCC|C
TGC|GCA
C|CTAGG
G|GATCC
C[TTAAG
A|GATCT
TTICGAA
AT|CGAT
G|AATTC
GATJATC
AJAGCTT
GTT]AAC
GGTACIC
CCGCIGG
A|CGCGT
GCC|GGC
C|CATGG
CA[TATG
GC|GGCCEE
ATGCA[T
caciere |

Hint: Pushing the <Enter> key in
the "Enzyme Mame" textbox wil
autormaticaly enter your search
string sequence into the
selected enzymes box.

[+ Generate Report Table

[+ Circular DMA sequence

[ Exdude Zero Cutters

(" Before Searched sequence

(* After searched sequence

The program now offers several choices. If the cursor position is somewhere in the middle
of the sequence you can tell it to search from that position or from the beginning of the
sequence. If you have blocked the sequence this option will be greyed out because the

cutter program will search only the inside the selected block of text.
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The option box allows you to produce a report table either before or after the sequence
(bottom radio button selection) and exclude enzymes from the table that do not cut
sequence to make the table less cumbersome. Note the option of assuming the DNA

12

sequence is circular only affects the report table not the actual restriction enzyme search in

that it simply assumes one less DNA fragment if the DNA sequence was circular. The
program is not advanced enough to detect a search sequence that bridges the beginning
and the end of the sequence which could occur if the DNA sequence was circular.

For our example let’s put the report table after the search sequence, exclude zero cutters

and assume that the DNA sequence is linear not circular. We now push OK

The sequence will now look something like Figure 3

Demo Sequence 3

GCGCTACCGGACTCA| | GAT GAGCT) CA|AGCTT |CG|RATTCTSCA| G| TCGRACE GGGECCICIGGE

GATCCACCGGTCGCCAL | CATGGTGAGCAAGGGCGAGGAGCTGTTCACCEEGET GG GCCCATCCTGRTCGAGCT GG
CEGECGACGTARACGGCCACAAGTTCAGCGT GTCCGGLGAGGGLGAGGGCGATGCCACCTACGGCARGCTGACCCTGAAGT
TCATCTIGCACCACCGGCRAAGCTGCCCGTGCCCTGGCCCACCCTCGTGACCACCTICGGCTACGGCLTGCA | GTGCTTCGE
CCGCTACCCCGACCACATGAAGCAGCACGACTTICTTCAAGT CCGCCATGCCCGARAGGCTACGTCCAGGAGCGCACCATCT
TCTTCAAGGACGACGGCRAACTACALGACCCGCGCCGAGGTGAAGTTCGAGGGCGACACCCIGGIGARCCGCATCGAGCTG
AAGEECATCGACTTCARGGAGGACGGCARCATCCTGEGGCACARGCTGGAST | ACARCTACRRCAGCCACADMCGTCTATR
TCATGGCCGACAAGCAGRAGARCGGCATCARGGTGAACTTCAR | GATCCGCCACRRCATCGAGGACGGCAGCGT GCAGCT
CGCCGACCACTACCAGCAGAACACCCCCATCGGCGACGGCCCCGTGCTGCTGCCCGACARCCACTACCTGAGCTACCAGT
CCGCCCTIGAGCAARAGACCCCARCGAGAAGCGC | GATCACATGRTCCTGLTGGAGTTCGTGACCGCCGLCGE | GATCACTE
TCGGCATGGACGAGCTEI | ACAAGTALAGC | GEGCCGCGAC CATCATAATCAGCCATACCACATTIGTAGAGGTT

Al |GAT GAGCT| CA|AGCTT |CG | AATTCTGCAL |AGCTIG GEECCICIGGE| | GATCCACCGGEICG
CCAC| CATGGTGAGCAAGGGCGAGGAGCTGTTCACCGGGGTGGTGCCCATCCTIGGTICGAGCT GGACGGCGACGTARACGEE
CCACAAGTTCAGCGIGICCGGLGAGGGCGAGEGCGAT GCCACCTACGGCAAGCTGRACCCTGRAGTTCATCTGCACCACCE
GCAAGCTGCCCGTGCCCIGGCCCACCCTCGTGACCACCTTCGGCTACGGCLTSCA | GTGCTTCGCCCGCTACCCCGACCA
CATGRAGCAGCACGACTTICTITCAAGTCCGCCATGCCCGAAGGCTACGTCCAGGAGCGCACCATCTTCTTCAAGGACGALCE
GCARCTACAAGACCCGCGLCGAGGTGALAGTTCGAGGGCGACACCCTGGIGAACCGCATCGAGCTGAAGGGCATCGACTTC
AAGGAGEACGGCARCATCCTGEGGCACANGCTGGAGT | ACARCTACARCAGCCACARCGTICTATATCATGGCCGACARGT
AGRAGARACGGCATCAAGGTGAACTTCAL | GATCCGCCACANCATCGAGGACGGCAGCGTIGCAGCTCGCCGACCACTACCR
GCAGRACACCCCCATCGGCGACGGCCCCGIGCTGCTGCCCGACRAACCACTACCTGAGCTACCAGTCCGCCCTGAGCARAG
ACCCCAACGAGAAGCGC | GATCACATGGTCCTGCTGGAGTTCGTGACCGCCGCCGG | GATCACTCTCGGCAT GRACGAGT

TGET | ACAAGTAARAGE | GGCCGCGAC GATCATAATCAGCCATACCACATTTGTAGAGGTITITACTTGCTTTARRR
AACCTCCCACACCTCCCCCTGARCCTGARACATARAATGAATGCAATTGTTGCGCTACCGGACTCA| | GAT GAGCT
JCAJAGCTT |CG|AATTCTGCAL |AGCTIG GGGECCICIGGE| | GATCCACCGGTCGCCAC | CATGETGAGC

AAGEECGAGGAGCTGTICACCGEGGTGEIGCCCATCCTGGT CGAGCTGLACGGCGACGTARACGGCCACAMGTTCAGCGT
GTCCGECGAGEECGAGGGCGATGCCACCTACGGCARGCTGACCCTGRAAGTTCATCIGCACCACCGGCAAGCTGCCCETGE
CCTGGCCCACCCTCGTGRCCACCTTCGGCTACGGCLTSCA | GTGCTTCGCCCGCTACCCCGACCACATGALGCAGCACGR
CTTCTITCAAGTCCGCCATGLCCGRAAGGCTACGTCCAGGAGCGCACCATCTICTTCARGGACGACGGCAACTACARGACCE

Figure 3: Part of Demo Sequence 3 after running the cutter program

And the report table will look similar to Figure 4. In general, you will probably want to use
the cutter program with fewer enzymes to search out possible restriction sites for cloning
strategies. Once you have a cloning strategy, WordMol allows you to check it using its final

function, virtual molecular cloning.
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Searched Sequence (3996 bp)

Enzyme Name Enzyme Cut Pesitions
Sequence
Ace ITT TCCGGA 1 3133
Apal GGGCC|C 4 63. 983, 1903, 3147
Bam HI GIGATCC 4 66, 986, 1906, 3206
Bfrl CITTAAG 1 3052
Bglll AIGATCT 4 15,935, 1835, 3518
Bst BI TTICGAA 4 33, 953, 1873, 3992
EcoRI GIAATTC 5 35,955, 1875, 3043, 3218
Hind ITI AIAGCTT 7 28, 948, 965, 1868, 1885, 3055, 3199
Epnl 4 55,975, 1895, 3772
Ksp! 3 58,978, 1898
Nae [ GCC|GGC 1 3166
Neol CICATGG 4 83,1003, 1923, 3063
NotI GCIGGCCGC 5 807, 1727, 2647, 3225,3240
Pstl CTGCAIG 6 44,293, 1213, 2133, 3033, 3929
Py Il CAGICTG 2 2815, 3268
Rsal GTIAC 10 53,514, 796,973, 1434, 1716, 1893, 2354, 2636,
3770
Sac I GAGCIC 3 26, 946, 1866
Sall GITCGAC 1 45
Sau 3A GATC 24 15. 66, 584, 732, 770, 820. 935, 986, 1504, 1652,
1690, 1740, 1855, 1906, 2424, 2572, 2610, 2660
3092, 3206, 3408, 3518, 3653, 3841
Smal CCCIGGG 3 64, 984, 1904
Spel AICTAGT 1 3022
Xbal 4 81717372657, 3247
Xho I 4 19, 939, 1859, 3607
Example ATSSIAT 1 3409

Resulting Assuming No. of Fragment Length(s) (bp)
Fragment(s) DNA 15 Fragments

Generated
From

Above Linear 98 15.4,7,2,5.2,9.1,8,2,3,5,1,2,17, 210, 221
Enzymes 70.148,38,26,11,10,3,115,4.7,2,5,2, 10, §
2,3.5,1,2,17, 210, 221,70, 148, 38, 26, 11, 10
3,115,4,7,2,5,2,10,8.2,3,5.1,2, 17, 210,
221,70, 148,38, 26, 11, 10, 3, 155,207, 11, 10.9
3.8.20.41,14,19,33,7,12,7.15,7.21, 141
109, 89, 46, 117, 2, 69, 88, 63. 4

Figure 4: The report table after running the cutter program. Note it found our example
enzyme cut at one place nucleotide 3409.

2.5 Virtual Molecular Cloning ¥

This function allows you to check a cloning strategy in terms of placing a DNA insert into a
DNA plasmid or vector.

Therefore, the program requires two DNA sequence on which to work, one is defined as the
vector the other is defined as the insert. These sequences might be in different Word
documents or they may both be in same Word document. Because of this, when you click
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this button the first thing Word does is search through all your open documents in Word
looking for possible DNA sequences and loading them into a menu for you to select.

Therefore, before you run this program you should make sure you have closed all

unnecessary documents and have only documents open documents that contain your
relevant sequence. In order to demonstrate some of the functionality of this part of the

program, we are going to work through several sequences.

First please open from the WordMol folder, “Cloning Demo Create Codons.docx”

Now click the molecular cloning button and the following menu will be displayed.

Construct Form >

— Input Sequences

Documents

| J | Vector

Vector

j View /Change

— Output Mew Construct

Mew Sequence Position
{+ Create New Document

i, {
(" Append to existing document
o
Documents
= |
~

MNews construct Name | Mew Construct

Restriction Enzyme 1 | j

Restriction Enzyme 2 | J

Show bath possible constructs [ Maintain colours [ Create Clodons B

‘ Mare Info

| Cancel | Help

Documents Insert
| J | Insert 1| | View/Change

Vector

14

| Vector

Insert

=l

/ Insert 1

|

Vector 1
Insert 2

~

Figure 5: How the cloning program loads various sequence into its memory space for the

MNew Sequence Position

~

user to select using the drop menu to select any document that is open in word that contains
sequences and also the sequences that were found in the document. In our example because
we only have a single document open the Documents dropdown menu is not active.

Because we only have one document only, the documents dropdown menu is greyed and

inactive. The three sequences in the document have been loaded in both the vector and
insert dropdowns as shown so you can quickly select your desired sequence. In this first

demonstration let’s leave the vector sequence in the vector dropdown and Insert 1 in the

Insert dropdown as shown in Figure 5.

Now select the first two restriction enzymes in the dropdown menu Aat Il and Acc lll. Let’s

for now leave both maintain colours and create codons unticked and just click the OK

button (Figure 6) and the following window will be displayed (Figure 7).
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Construct Form >

— Input Sequences

j View/Change

j View/Change

— Output Mew Construct
— New Sequence Position
¥ Create New Document  Verts  Tree
" Append to existing document
* Add After Sequence(s
Documents
™ add Before Sequencels
Cloing Demo Create Codons j S
" Replace Sequence(s)

Mew construct Name I Mew Construct

Restriction Enzyme 1 I Aatll j
Restriction Enzyme 2 I AccIII j
Show both possible constructs [~ Maintain colours [ Create Clndnns r

0K | Cancel | Help | More Info |

Figure 6: Aat Il and Acc Il are the enzymes you should select for your first demonstration of
the cloning program.

Vector Construction Progress *
Task Status Reason
Analysing vector for Aat IL Fail Restriction site in vector not found.

Analysing vector for Acc IIL
Analysing insert for Aat IL
Analysing insert for Acc IIL
Check restriction site order
Reverse complement Insert
Ligating Insert to vector

Frame Check

Construction Failed Suggestion

The Aat II restriction site was not found in the vector. Try selecting single mode with your second
enzyme only or check that the sequence you thought was selected for the vector is the required
vector sequence, You can do this by pushing the "View/Change' button in the construction form
menu.

[V Generate construction Report

Figure 7: The result of trying to insert any insert from my demonstration files into any vector
from my demonstration files using the restriction site Aall or Acc lll; neither of which are
found in my example vectors and so the cloning strategy fails a the first step.
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The cloning strategy quickly failed because Aat Il was not found in the vector. You can select
to generate the report if you want to but if you do, close the document after you have seen
it before running the cloning program a second time. Alternatively, just untick the Generate
Construction Report button and push the cancel key to return to your original document
containing your vector and insert sequences.

2.5.1 Create Codons Option
Now let’s repeat the process but this time we shall select the correct enzymes Bam H1 and
Xho | as shown in Figure 8. This time we shall also tick create codons and now click OK.

After clicking OK you will get the following window in Figure 9. This time the program found
both restriction sites in the vector and the insert but they were in the opposite order in the
vector to the insert. The program will dutifully make the resultant cloned product but the
insert will be the reverse complement sequence to the one that is in your Word document
and so it is this sequence that WordMol places inside your vector (Figure 10)

Once you have examined this document, close it without saving it. Let’s now select an insert
sequence that has the BamH1 and Xho | sequence in the matching order to the vector
(Insert 2).

Construct Form *
— Input Sequences
Documents Vector
| J | Vector j ViewChange
Documents Insert
| J | Insert 1 j ViewChange

— COutput Mew Construct

Mew Sequence Position
{* Create New Document

i i
(" Append to existing document
=
Documents
|
~
Mew construct Name | Mew Construct
Restriction Enzyme 1 ‘ Bam HI j
Restriction Enzyme 2 ‘ ¥ho 1 j

[ Maintain colours [ Create C.‘u:uduns v

OK ‘ Cancel ‘ Help ‘ More Info

Figure 8: The menu setting you should select for the second demonstration of the virtual
WordMol cloning program.
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Create Codons

Construction Failed

¥ Generate construction Report

v Generate New Vector Report

0K

= searching for Start codon

> searching for Stop codon

Task Status Reason
Analysing vector for Bam HL 0K 1 site found
Analysing vector for Xho L 0K 1 site found
Analysing insert for Bam HL 0K 1 site found
Analysing insert for Xho L 0K 1 site found
Check restriction site order Fail Vector/Insert order mismatch
Reverse complement Insert 0K To correct vector insert mismatch
Ligating Insert to vector 0K Restriction sites recreated

Suggestion

Although the program has created a construct by reverse complementing the vector, the

restriction site order for the insert and the vector are the opposite way around. This most likely

means that you will not get the product you desire unless you were already aware of this
anomaly. If you selected the codons option this operation was not performed,

Figure 9: The report window after trying selecting Insert 1 and Vector one from the Cloning
Demo Create Codons Word Document. The problem with Insert 1 is the restriction sites

BamH1 and xhol are in the wrong 5’ to 3’ order compared to the vector.

[Construction of New Construct made by ligating Tnsert 1 into Yector .

T BEGT!

TGET

RETCTEGAG

EEGCCTCAGTE

AREGTCTCTTECARGECTTCT

GGGATEEATCARCCCTER

A GTTCCAGEECAGAETC

GCTTEAGTGEAT

BCCRTTACCAGGGACACAT TACAT T GRTCTGARGACACGECTETE

T TET TCCTTACTTST HTGOCEABAGTGATCOCESCEE0EET
STCITIGCT TSEETECTCAGETAGT

BGEGTETTCTGCTGETAETEET

GCGGTEATAT:

BCGAGCTGCRCGCTED

TCRECTTECCETAGETEECR]
CCETCCARCTCEACCAGEATEGECACCAC DG

TCECCCT

TCT 5T

AECCTECCTCCGTET

X

CORGCAGTER

TCTCCTEGR
G 2 TCTECT! ACRG

CRCCCAGGCARAGCCCCCARRCTCATGRTTTATEAGSTCRGTARGCEECCCTCARGEATCOCTEATCGCTTCTCT

GECTCCA RACRCEECCT

TCTGEGCT

T GCAGTE

TT

CCARGETCACCGTTCTAGETTORAR

Construction of New Construct by ligating Insert 1 into Vector

Tazk Status Reason

Analvsed Vector for Bam HI OK 1 site found at- 323
Analvsed Vector for bw | 0K 1 site found st 368
Analvsed Insert 1 for Bam HI 0K 1 site found =t 716
Analysed Insert | for Kb 1 OK 1 site foumd at- 10
Restriction site order checked Fail Vector Tnsert order mismatch
Reverss complement Tnsert OK To correct wactar insert mismatch
Ligating Insert to vactor OK Restriction sites recreated
Create Codens oK Reading &ame maintained

= searchine for Start codon OK Start codon found in vestor
= searchine for Stop coden. 0K Stop codon found i vecter

Suggestion

Although the program has created a construct by raverse complementing the vector, the
Testriction sita order for the insert and the vector are the opposite way around. This most

Reazon

likely means that you will not gt the product you desirs unless you were alresdy aware of

this anomaly. If you selected the codons opfion thiz oparation was not performed.

New Construct Data for New Construct,

Molecular Weight of New Construct is: 876.31 EDa
Molecular Weight of msert is: 436.32 KDa.

Insert start pomt is: 323

Insert end point is: 1029

Insert length is: 706

Start Codon found at position:

Stop codon found at position:

17

Figure 10: The report produced from trying to place Insert 1 into Vector 1 from the document

Cloning Demo Create Codon’s Word Document. The program has created a new construct
but the insert is the reverse complement from the insert you were trying to put into the

vector. Note because this is not the correct insert the colour code of the construct is blue for
the vector and red for the insert. If the cloning strategy was correct, then the insert would be
colour coded green see Figure 13.
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Click the cloning button and make sure your menu looks like Figure 11.

In this example, | have also requested that the sequence report and new sequence is not
placed in a new document but placed inside the document that contains the original

18

sequences. This then activates the New Sequence Position submenu. | have indicated that |

want the sequence to be placed After the insert which means it will appear after Insert 2
which is the last sequence in Cloning Demo Create Codons Word Document.

This time when | run the program, | get a successful construct as indicated in the

construction status window Figure 12.

The default setting when the construct has been successful is not to bother generating the
full Construction report but just the new vector report so let’s go with this default. After
pushing OK, the new vector will be placed after Insert 2 in the “Cloning Demo Create
Codons” Word document along with a short report as shown in Figure 13.

Construct Form ot

— Input Sequences
Documents Vector
| J |1.l'ec133r j View Change

Documents Insert

| J |Insert2 j View Change

— Output New Construct

MNew Sequence Position

(™ Create New Document £ Vector & Insert
{* append to existing document
{+ Add After Insert
Documents

Cloing Demo Create Codons j

(" Add Before Insert

(" Replace Insert

New construct Mame | Mew Construct

Restriction Enzyme 1 ‘ Bam HI j
Restriction Enzyme 2 | xho 1 j

[ Maintain colours [ Create C.'Iodons v

0K ‘ Cancel ‘ Help ‘ More Info

Figure 11: Please make sure your menu looks like this before running the next

demonstration.
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Vector Construction Progress X

Task Status Reason

Analysing vector for Bam HL OK 1 site found
Analysing vector for Xho L OK 1 site found
Analysing insert for Bam HL OK 1 site found
Analysing insert for Xho L OK 1 site found
Check restriction site order 0K Vector/Insert order match
Ligating Insert to vector 0K Restriction sites recreated
Create Codons OK Codons created successfully.
> searching for Start codon 0K Start codon found in insert.
> searching for Stop codon OK Stop codon found in vector
Construction Completed Congratulations
[~ Generate construction Report Your new construct has passed all tests for basic molecular biclogical mistakes.

¥ Generate New Vector Report

0K |

Figure 12: With the setting from Figure 11, the report window will this time show a
successful construct.

Wector TOE GEC RCR Gk
TEGT CTEEEECC
TCTTE TEOR. G DG AGA RGD GOG ATC ACR TG TOC TGO TEG
aor TG TCHL CTC TCC COR TOT GRG AT TCT TR
RETTOC TEAGCRGE C TG
TC TGCCRCRGATTTTTL = a7
&or COTOTE RGEC! RGO COARY
TCTGRCTCAGCCTECCTCCETGTOCGEET STCAGTCACCATCTECT CTGATCG
s TTRT o AACRCOACOCRECOART: TTH GCTCRTATRGRAGCRGT
o RGOS CTCTEOCTCNR ®
SGCCTCCCTRACCATCTCTGGECTCCAS:
REARGE: : New Construct Data for New Construct.

Malecular Weight of Mew Canstruct is: 276,32 ERa,
Insert 1 Malecular Weight of msert is: 436.33 KD
Insert start point is: 323

TICH GECEACGTAARCGS

CCRCARGTTCAGOETET TACG! 7T Insert end point is: 1029
TECACCRCCGES, \CTEADCTECE Inzart langth jz: 706
OISO EC TR O CEAC CACAT A G CASC RO EAC T TC T T ARG T OOG o CAT SO CCEARCEC TACET Start Codon found st position: 417
RICTT CECAACTRCARGROCT: Stop codon found at positien: 1020
CERCAL GRCTTC TACAT

CRACCTCEAE TACRAC TAC R T CACC A AR CE TCTATA TOADC CC CEACRAC CACRREARCCECATCRR
CECCARCTTCARGR T COSoCACARCAT COACEAC CEC ARG CTEC A CTOGCCEACTAC TACCAZCAGRE
L CCCCCRTCECCEACEED LCCACTRCC: CHET

TAAZRCTCCARCER o £TeT
TGTA

Inert 2

TIC CECEACCTAAACGS

CCACARGTTICASCGETET TACG! RT

TECACCROCEES CTCECTCCCACCCCT! 250

TTCASCCECTRCCCCGR TICTTCRACT! CARGECTACCT

CRACCTCEAETACRACTACRTCACCCACAACCTCTATATCACCECCEACRAD TCIR
CECCARCT T CARCR T COoC T ACARC AT COACE AN C oA G CTEC A CTOGCCEACT RC TACCAECAGRR.
L CCCCCRTCECCEACEED TLCCACTRCC! CRETCCCCCCOTCR
TRACACCCOAR o CTCT

COCATETOARACS

‘Construction of New Convtruct made by lgating Insert 2 info Vector

r CTECACCTCCTOCRCTCTOCRED ADCCTCOOOCL

CT
RGC GCR CCA TCT ZRE TCA RGE ADS
G CTC AGT TCG AGE GOG ACA COC TSG
B@R ACS GCA RCR TOC
CE TCT RTA TCh COG

Figure 13: The result of using the virtual molecular cloning program to place Insert 2 into
Vector 1 from the document Cloning Demo Create Codons Word Document.. A successful
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cloning strategy will place the vector in blue and the insert in green. Note because we did not
tick the “Generate Construction Report option” the contents of the construction report
window (Figure 12) is not transferred to the Word document in the form of a table.

Note because we selected the create codon option, the program has attempted to place the
insert sequence into codons. The method it uses to do this as follows:

It first looks for a start codon (ATG) in the first half of the insert. If it fails to find one it then
searches backwards from the position where the insert was placed into the vectorina 5’
direction until it encounters its first ATG start codon in the vector. Once it has identified that
codon, it will then place the sequence into codons until it reaches a stop codon.

Obviously, while this is a sensible strategy it still may not result in the correct reading frame
for your vector/insert construct so although you can use this functionality, you will need to
confirm that the codons WordMol has created really are correct in relation to the
information you have about your vector and insert sequences.

2.5.2  Partial Frame Check Option

Now close all the open document and this time open the Word document Cloning Demo
PRF. Click the virtual cloning button and the following window will appear (next page). This
time we shall demonstrate the maintain colour option so please tick this box as shown in
the window (circled) on the next page.

Construct Form

— Input Sequences

Documents

Vector

| J | Vector

Documents

j View/Change

| J | Insert

j View/Change

— Output New Construct

{* Create Mew Document

" Append to existing document

Documents

E

Mew Sequence Position
{ {

’j

Mew construct Name ‘ Mew Construct

Restriction Enzyme 1 | Bam HI

E

Restriction Enzyme 2 | Hind T11

-

0K ‘ Cancel ‘

E

Help ‘ Mare Info
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You will see that because the vector has its codon spacing but the insert has no codon
spacing the Create codons option has now changed to Partial Frame Check*. For now we
shall leave this unticked and simply click OK. The following window will appear showing a

successful cloning strategy

Vector Construction Progress

[ 2 -
= ensonium
-

Sight through thought

™ Generate construction Report
[v¥ Generate Mew Vector Report

OK

Task Status Reason
Analysing vector for Bam HL 0K 1 site found
Analysing vector for Hind IIL 0K 1 site found
Analysing insert for Bam HL 0K 1 site found
Analysing insert for Hind IIL. 0K 1 site found
Check restriction site order 0K Vector/Insert order match
Ligating Insert to vector 0K Restriction sites recreated
0K Completed
Construction Completed Congratulations

‘Your new construct has passed all tests for basic molecular biological mistakes.

The resultant new document will look like:

[Comstruction of New Construct made by ligating Inzert into Vector.

il
]
&
il

G OCC QAR GGC
RCC CQC GCC
AL @CC ATC GARLC
RRC AST CAC
C TTC AAS RTC
CTC GOC GAC CRC TARC CAL CRE AAC RCC
ART CAC TRC OIS &GEC TRC Cac TCC
CRC RTC CIC OIS CFR ChC TTC CIC
TS TAC ARC TAR

zoc
G, GOC RRC TAC RAC
G CTGE

EEEE
l::H
BB
EE
nE
B

TIC
RRC
[
oos
[= s
RCC

ccc

ARG GAG
CTC TAT
CAC RAC
ATC coC
CTE AGC
COC GER

i
e
]
;
b
|

B
B

by
i

H
eS|

TEE COC RCC CIC QTG RCC
CSRC CAC RTC ARG CAS CAC
ShE CST RCC RIC TTC IZR
RC ADC CTR
GRC GZT RAC RIC CIG GEG
RIC ATZ CCC AAS CAD
RIC GaS GAC ALC GTC
SRC GoT CCC CTC CFR
RRR GAC CCC GAS RAL
SoC ATT RCT ST RTC

1

H
=
n

2]
3
1]
(7]
(¢l
B

]
g
1]

i
EER

I
H
151
0o
f
f

4

[k}

5]
H
(5]
5

New Construct Data for New Construct.

Molecular Weight of Mew Constract is: §37.77 EDg

Malecnlar Weight of meert &2 83.33 EDa
Inzert start point is: 2B

Inzert end point is: 179

Inzart langth ia: 151

The first thing to note is that this short insert has gone into the vector before the start
codon in the vector. If we had not selected the maintain colours option then the vector

21
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would be in its standard blue colour with the insert in green (see Figure 13). However,
because we had already coloured our vector and insert different colours in our original
document, these colours are now transferred to the new document.
Let’s now close this new document and run the virtual cloning strategy again, this time
selecting the partial frame check option:
Construct Form *
— Input Sequences
Documents Vector
| J | Vector j View,Change
Documents Insert
| J | Insert j View,Change
— Output New Construct
MNew Sequence Position
{+ Create New Document o~ =
" Append to existing document
-
Documents
J o
-
MNew construct Name | MNew Construct
Restriction Enzyme 1 | Bam HI j
Restriction Enzyme 2 | Hind 111 j
| Partial Frame Clheck‘ [
OK ‘ Cancel ‘ Help ‘ TTETT
The following report window is displayed
Vector Construction Progress >

Task Status Reason

Analysing vector for Bam HL 0K 1 site found
Analysing vector for Hind IIL 0K 1 site found
Analysing insert for Bam HL 0K 1 site found
Analysing insert for Hind IIL 0K 1 site found
Check restriction site order OK Vector/Insert order match
Ligating Insert to vector 0K Restriction sites recreated
Partial Frame Check*

= searching for Start codon Fail Start codon found in vector 3' of insert.

= searching for Stop codon
Creating codons while maintaining colours I

Construction Failed Suggestion
The first start codon found, as defined by your spacing, is on the 3' side of the insert. This error

will occur if you have a start codon in your insert but you performed a partial frame check. To
¥ Generate Mew Vector Report correct this problem use the codons program to space out your insert into codons, Run the vector

construct program again and this time it will perform a full frame check.
0K

[v Generate construction Report
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This time the construct has failed because the Start codon of the vector is located 3’ of the
insert which may suggest a potential problem. Because the cloning strategy has failed, the
maintain colours option has been ignored and the insert is now coded in red.

[Construction of New Construct made by lizating Insert into Vecto

ECOCTACCREACTCACATCTCRACCT

TER! TCCADCCETOECCAD ATE REC

©T0 TTC ACC GEC CTC GER COCC ATC CFE OTC QAC CF0 GRC GO GAD ©TR AAC GOC CRAC
ARG TTC AGC GTC TOC GEC GRE GRS AR GEC CAT GOC ROC TAC CGC RRC CTC ACC CTE
RRC TTC ATC TGEC ACC BR GGC AAC CTE CCC CTE COC TGG OO ACC CTC GTE ACC BEG,
TIC 2T TAC GGC CTC CAR TEC TOC GOC CEC TAC COC GRC CAC ATC ARG CAC CAC GRC

New Construct Data for New Construct.

Malacular Weight of Wew Construct i=: 637.77 EDa
TIC F3n AAC TCC GOC ATC CCC QAR GGC TAC OTC CAC CRG COC ACC RIC TTC I3R ARG

RO GRG GGC RAC TAC BAC RACC COC GOC GRG OTG RAD TTC CAZ GGC GRC ADC CIC CTC
ARC DS ATC GRE CTC AAR CGC ATC GAD TTC AAC GAD GRC BOT RAC RTC CTE GOC CRAC
RRC CTC GAC TRAC AAC TAC RAAC ADC CAC ARC CTC TAT ATC ATC CCC GRC AAC CAG ARG
RRC D2 ATC RAC CTC RAC TTC AAC ATC CCC CAC RAC RTC CAZ GAC GCC ACT CIC CRE
CIC BOT GAC CRC TAC CAG GR, AAC ACC CCC ATC GEC GRC BST CCC GTG CTE GFR CoC
GRC AAT CAC TRC CTE ACC TAC CAS TOC S0C CTE AGC ARR CAC CCC RRC CAS RAC CEC
GRT CACT ATC CTC CTC GFR GRE TDC GFE ACC COC GEL GO0 ATC ACT CTC GOC ATC GAC
GRZ CTS TAC RREZ TAR

Molacular Weight of meert i2: 8333 KD
Inzert start point is: 28

Inzart end point is: 179

Insert length is: 131

Eror - Mo start codon was found!

AECCEOCC EA ST TACA TC AT AR T AR CCA TAC CACR T T T ETA AL CTT T TACT TEC TTTRRAAARCC TOOCAD
RO POOCCCTOARCCTCARRCATARMATCARTECAATTETT

Construction of New Construct by lizating Insert into Vector

Task Statws Reawon

Anzlysed Vactor for Bam HI OK 1 site frumd_ar- 66

‘Analyzed Vector for Hind I 0K 1 =itz fmd_ &= 28

Analvsed Insert for Bam HI 14 1 site fonmd_se- 446

Analvsed Insert for Hind I 0K 1 site fonmd st 205

Blestriction sita order checkad QK WVectorInsert order match

Lizating Inzart tn vectar 0K Festriction sites recreated

Dartial Frama Chack* 0K Feading frame maintzined

= ssarching for Start codon Fail Start codon found in vector 3' of inzert.
=_saarching for Stop codon oK Stop codon found in vector

Sugzestion

The first start codon found, a5 defined by your spacing, i on the 3' side of the insert Thiz
ermar will ocour if you have & start codon in your insert but you performed a partial frame
chack To correct this prohlem use the codons program to spece oot your insert into
codaons. Famn the vector construct program agzin and this time it will perform a full fams
chack

The partial Frame check only operates if your vector has codon spacing. If your vector has
no codon spacing but the insert does then in this instance, all the Word Mol functions to do
with creating codons or checking reading frames are disabled because you have already
defined your codon spacing in your insert and there is no reading frame in the vector to
check it against.
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If you want to see an example of this, open the word document Cloning Demo Sequence No
Create Codon Option which looks like this:

ffector

GCECTACCGEERCT CAGATCTCGAGCTCARGCTTCGRAATTCTGCAGT CEACGETACCECEEECCCGEGATCCACCEETCED
CACATGGT GAGCARGGGCGAGGAGCTGTTCACCGGGGTGETGCCCATCCTGETCGAGCTGGACGECGACGTARACGGCCA
CAAGTTCAGCGIGTCCGELGAGGGCGAGGGCGATGCCACCTACGECAMGCTGACCCTGAAGT TCATCTGCACCACCGGCA
AGCTGCCCGTGCCCTGGCCCACCCTCGTGACCACCTTCGGCTACGECCTGCAGTGCTTCGCCCGCTACCCCGRACCACATG
AAGCAGCACGACTTCTTCAAGTCCGCCATGCCCGARGGCTACGTCCAGGAGCGCACCATCTTCTTCAAGEACGACGECAA
CTACRAGACC OGO CCAGET GAAGT TCCAGEECGACACCCTGETGRACCGCAT CEAGCTGARGEGCATCGACTICARGSE
AGGACGGCRAACATCCTGGGECACAAGCTGGAGTACAACTACAACAGCCACARCGTCTATATCATGGCCGACARGCAGARG
AACGGCATCAAGGTGAACTTCAAGATCCGCCACAACATCGAGGACGGCAGCGT GCAGCTCGCCGACCACTACCAGCAGAR
CACCCCCATCGGCGACGGCCCCGTGCTGCTGCCCGACRARCCACTACCTGAGCTACCAGTCCGCCCTGAGCRAARGACCCCA
ACGAGAAGCECGATCACATGETCCT GCTGEAGT TCGT GACCECCECCEEEATCACT CTCGECATGEACGAGCTGTACARG
TAARGCGGCCGCGACTCTAGATCATARATCAGCCATACCACATTTGTAGAGGTTITACTIGCTTTAAARARCCTCCCACAC
CTCCCCCTGAACCTGARACATAARATGAATGCAATTGTT

Insert
ABGCTT ATG AGC GCC CAR TAC GCA AAC CGC CTC TCC CCG CGC GIT GGC CGA TTC ATT RAT
GCR GGC ACG ACA GGT TTC CCG GGAR ARG CGG GCA GIG AGC GCAR ACG CRR TTR

AGE

ITC

TGG CA CTC ATT AGG CAC
ITE TCA GCG GART RAC
GRL TTA ACC CTC ACT

GGC CCC TGA

GTR
GCT ATG

GGT TTA

GAL ACH

CCT GCA

G

ACT TTA TGC TTC
I
B

Now run the virtual cloning program and the following window will appear

Construct Farm *

— Input Sequences

Documents Vector
I Cloning Dema Sequence ch I Vector j View/Change

Documents Insert
| Cloning Deme Sequence Ng j | Insert j View/Change

— Output New Construct

Mew Sequence Position

¥ Create New Document

" Append to existing document

Mew construct Name I Mew Construct

Resfricion Enzyme 1 I

Restriction Enzyme 2 I

Show both possible constructs W Maintain colours [~ Cr
OK Cancel | Help | More Info |

The Create Codons box is de-selected and not operational and if you run the program the
following window will appear showing the program had not used any of its frame checking
capabilities in this particular virtual cloning experiment.
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Vector Construction Progress X
Task Status Reason
Analysing vector for Bam HL OK 1 site found
Analysing vector for Hind IIL OK 1 site found
Analysing insert for Bam HL OK 1 site found
Analysing insert for Hind IIL OK 1 site found
Check restriction site order OK Vector/Insert order match
Reverse complement Insert
Ligating Insert to vector OK Restriction sites recreated
Frame Check
0K Completed
Construction Completed Congratulations
I™ Generate construction Report Your new construct has passed all tests for basic molecular biological mistakes.
¥ Generate Mew Vector Report
0K |

The resultant construct from this virtual cloning exercise is as follows:

Construction of New Construct made by ligating Insert into Vector.

GCGCTACCGGACTCAGATCTCGAGCTCAAGCTT ATG AGC GCC CAA TAC GCA AAC
CGC CTC TCC CCG CGC GTT GGC CGA TTC ATT AAT GCA GCT GGC ACG
ACA GGT TTC CCG ACT GGA AAG CGG GCA GTG AGC GCA ACG CAA TTA
ATG TGG GTT AGC TCA CTC ATT AGG CAC CCC AGG CTT TAC ACT TTA
TGC TTC CGG CTC GTA TGT TGT GTG GAA TTG TCA GCG GAT AAC AAT
TTC ACA CAG GAA ACA GCT ATG ACC ATG ATT ACG CCA AGC TCA GAA
TTA ACC CTC ACT AAA GGG ACT AGT CCT GCA GGT TTA AAC GAA TTC
GCC CTT CAC CAT GGC CCC TGA
CACCAGACCTGCCCCTGGATCTACCGCTCCTCCTGCCCACGGAGTCACAAGCGCACCTCCGG
ACACAAGGCCCGCCCCAGGCTCAACAGCCGGCCCAGCTCATGGTGTCACCTCAGCTCCCGAG
TCGACAGGATCCACCGGTCGCCACATGGTGAGCAAGGGCGAGGAGCTGTTCACCGGGGTGGT
GCCCATCCTGGTCGAGCTGGACGGCGACGTAAACGGCCACAAGTTCAGCGTGTCCGGCGAGG
GCGAGGGCGATGCCACCTACGGCAAGCTGACCCTGAAGTTCATCTGCACCACCGGCAAGCTG
CCCGTGCCCTGGCCCACCCTCGTGACCACCTTCGGCTACGGCCTGCAGTGCTTCGCCCGCTA
CCCCGACCACATGAAGCAGCACGACTTCTTCAAGTCCGCCATGCCCGAAGGCTACGTCCAGG
AGCGCACCATCTTCTTCAAGGACGACGGCAACTACAAGACCCGCGCCGAGGTGAAGTTCGAG
GGCGACACCCTGGTGAACCGCATCGAGCTGAAGGGCATCGACTTCAAGGAGGACGGCAACAT
CCTGGGGCACAAGCTGGAGTACAACTACAACAGCCACAACGTCTATATCATGGCCGACAAGC
AGAAGAACGGCATCAAGGTGAACTTCAAGATCCGCCACAACATCGAGGACGGCAGCGTGCAG
CTCGCCGACCACTACCAGCAGAACACCCCCATCGGCGACGGCCCCGTGCTGCTGCCCGACAA
CCACTACCTGAGCTACCAGTCCGCCCTGAGCAAAGACCCCAACGAGAAGCGCGATCACATGG
TCCTGCTGGAGTTCGTGACCGCCGCCGGGATCACTCTCGGCATGGACGAGCTGTACAAGTAA
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AGCGGCCGCGACTCTAGATCATAATCAGCCATACCACATTTGTAGAGGTTTTACTTGCTTTA
AAAAACCTCCCACACCTCCCCCTGAACCTGAAACATAAAATGAATGCAATTGTT

2.5.3  Full Frame Check
The final functionality of this program to demonstrate is its full frame check feature. This

operates when codon spacing is defined both for the vector and for the insert. In order to
get an idea of how this functionality operates close all documents and then open from the
Word Mol folder Coding Demo RFNM.docx and Coding Demo RFM.docx.

Now click the molecular cloning button and the following menu will be displayed.

>

Construct Ferm

— Input Sequences

Documents Vector

| Cloing Deme RFNM j | Vector j View Change
Documents Insert

| Cloning Demo RFM j | Insert j View Change

— Dutput Mew Construct

Mew Seguence Position

{* Create New Document o ~
(" Append to existing document
p
Documents
I
-
New construct Name | Mew Construct
Restriction Enzyme 1 | Bam HI j
Restriction Enzyme 2 | Hind III j

r Maintain colours [ Ful FrameICheck v

OK ‘ Cancel ‘ Help ‘ More Info

In this example, because we have two documents open, the documents dropdown menus in
the input sequences are now both operational. In all, there are four possible sequences we
could select: 2 in the Word document Cloning Demo RFNM and two in the Word Document
Cloning Demo RFM. We can get to any one of the four using the two active drop-down
menus in the Construct Form menu (circled below).

Construct Form X
— Input Sequences
Documents Vector
| Cloing Demo RFNM j | Vector j View/Change
Documents Insert
Cloning Demo RFM Insert vh iew/Change

|_Cloing Demao RFNM

(* Create New Document ~ ~

(" Append to existing document

Now in this first example let’s select the following:
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Construct Form >

— Input Sequences

Documents Vector
|C|Ding Dema RENM j |'I.l'ect|:|r j View /Change

Documents Insert
|c:|ming Demo REM j |Insert j View /Change

— Output Mew Construct
MNew Seguence Position

{* Create New Document ~ ~
(" Append to existing document
o
Documents
I
~

Mew construct Name | Mew Construct

Restriction Enzyme 1 | Bam HI j
Restriction Enzyme 2 | Hind III j
[ Maintain colours [ Full FrameICheck v

OK ‘ Cancel ‘ Help ‘ More Info

You will see this time we are selecting the insert from the RFM file and the vector from the
RFNM document. In fact, the inserts in both documents are identical so this is exactly the
same as if we selected the Vector and Insert from the Cloning Demo RFNM document only.
Now click OK and the following construct report is produced

Vector Construction Progress X
Task Status Reason
Analysing vector for Bam HL 0K 1 site found
Analysing vector for Hind IIL 0K 1 site found
Analysing insert for Bam HL 0K 1 site found
Analysing insert for Hind IIL 0K 1 site found
Check restriction site order 0K Vector/Insert order match
Ligating Insert to vector 0K Restriction sites recreated
Full Frame Check Fail Reading frame not maintained.
= searching for Start codon 0K Start codon found in insert.
> searching for Stop codon

Construction Failed Suggestion

From the codon spading you had in your vectorfinsert, the reading frame for this construction is
not maintained. Please note that the program has helped you identify the problem. If you look
[¥ Generate New Vector Report down the sequence you will find a ">1N1<" or "=2NM2<' characters, where 'N' is a nudeotide.
>1M1< means that you can correct the reading frame problem my deleting 1 nudeotide or adding

2. Conversely, =>2NN2< means you can correct the reading frame by deleting two nudeotides or
0K adding one.

[v Generate construction Report
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This time the cloning strategy has failed because the reading frame of the vector is not
maintained as it enters the insert. Click OK to produce the failure file:

|Construction of New Construct made by ligating Insert into Vector.

daleting 1 macleatide ar adding 2. Conversely, >2MMI< means you can correct the reading
frame by delsting two micleotides or adding ome.

New Construct Data for New Construct.

Maolecular Weight of MWew Construct ia: §28.20 EDs
Maolecular Weight of msert i2: 93.33 EDia

Inzert start point is: 28

Inzert end pomt is: 178

Inzert length s 151
Start Codon found st position: 27
Stop codon found at position:
Tazk Status EReavon
Analysed Vector for Bam HI OK 1 site foumd &t 66
Anzlysed Vector for Hind I [3):4 1 site foomd at- 28
Anzlysed Insert for Bam HI 0K 1 site fromd - 446
“Analysed Inzert for Hind I 0K T site foomA - 205
Feestriction site arder checkad CK Vector Tnzert order match
Ligating Insart to vectar oK Feestriction sitas recrested
Full Frame Check Fail Feading frame not maintainad.
=_saarchine for Start codon CK Start codon found in fnzart,
=_saarching for Stop codan 0K Stop codon found in vector
Suggestion
From the codon spacing vou had in your vectorinsart, the reading frame for this
Comstuction is not maintained Pleass note that the program has helpad vou identify the
problem. Ifyou look down the sequence you will find a ">11M1<' or "ININI< characters,
where 27 iz 2 micleotide =131 means that vou can correct the raading frame problem my

If you look carefully at the report you will see that in the failed construct the program has
helpfully placed a single nucleotide into arrow delineators (in this example >1C<). This is
telling you that the reading frame is failing because of a shift of one nucleotide between the
vector and insert reading frames.

Let’s now repeat the exercise this time Selecting the document Demo Cloning RFM: Vector
(for the vector) and Demo Cloning RFM: Insert (for the insert) as shown in Figure 14.

As an extra exercise, we are also going to demonstrate the last bit of functionality in the
Construct form menu by renaming the vector from its standard name “Vector” to the name
“HB322”. To do this we click on the View/Change button and the submenu in panel B
appears. From here we can change the name of the vector or push the Define Vector
button. For now, we shall simply change the name of vector as shown in Figure 14B.
However, if we also wanted to change the text that has been automatically selected for the
vector, we could push the define vector button and the currently selected text, inside the
appropriate document for the selected vector, would be displayed. We could then simply
navigate to a different point in the document and select a different DNA sequence to define
our vector should we wish to do that.

Once we have altered the text to HB322 and our two restriction enzymes we then click the
OK button and the following construction report window appears (Figure 15).
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Construct Ferm

X
X

Sequence
r— Input Sequences
Doc Vector
Define Vector Sequence Name
I Cloning Dema RFM j I Vector j Weww
| HB322|
D Insert Rename
I Claning Dema RFM j I Insert j View/Change | —_
No Change Block the desired text in the
— Output New Construct document and then push define
New Sequence Position ————————— \
%" Create New Document e ~

lector Insert c
" Append to existing document \

S Construct Form \ X

T ——— j = s
-  Replace Sequence(s r— Input Sequences \
Doc it Vector

Hew construct Hame | Rod's Construct I Cloning Demo RFM j I HB322 j View/Change
D Insert
Restricton Enzyme 1 | Bam - | Cloning Demo RFM | | Insert -] ven/Change |

Restriction Enzyme 2 I Hind [T j
r— Cutput New Construct
how bol constructs [ Full Frame Check b Mew Sequence Position
I ¥ Create New Document B
More Info " Vector " Insert
OK Cancel Help <
" Append to existing document
= Add

I Cloing Demo RFNM j

New construct Name I Rod's Construct

(o)
" Replace Sequence(s)

Restriction Enzyme 1 I Bam HI j
Restriction Enzyme 2 I Hind 11T j
nos:

sible constructs [ Maintain colours [~ Full FrameIChed( v

0K | Cancel | Help | More Info

Figure 14: Using the View/Change buttons to manually change either the vector insert name
or the DNA sequence text that is selected for the program to operate on. In our
demonstration we are only changing the name so after entering the new name we push the
Rename button. If we pushed the Define Vector we would be taken to the document that
contains the currently selected sequence where we could block select a different sequence in
that document.

Vector Construction Progress *
Task Status Reason
Analysing vector for Bam HL 0K 1 site found
Analysing vector for Hind IIL 0K 1 site found
Analysing insert for Bam HL 0K 1 site found
Analysing insert for Hind IL 0K 1 site found
Check restriction site order 0K Vector/Insert order match

Reverse complement Insert

Ligating Insert to vector 0K Restriction sites recreated
Full Frame Check 0K Reading frame maintained
> searching for Start codon 0K Start codon found in insert.
> searching for Stop codon 0K Stop codon found in vector
Construction Completed Congratulations

Your new construct has passed all tests for basic molecular biclogical mistakes.

[V Generate New Vector Report

0K

Figure 15: A successful construct using the full frame check capability of WordMol 1.0. In this
example we have also elected for WordMol 1.0 to copy this report to the document file in the
form of a construction table by selecting the Generate Construction Report Option.
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This time the frame check has been maintained so virtual cloning strategy has been
completed successfully. In our example, we shall select this time to also generate the
cloning report table and click the OK button to produce the following report.

|Construction of Rod's Construct made by ligating Insert into HB322.

Malecular Weight of Rod's Construct &: £37.77 Kla
Molecular Weight of isert iz: 9535 KDa

Insext stat poiat is: 18

Insart end point is: 179

Insert length js: 151
Start Codon found st position: 27
Stop codon found at position: 913

GRZ TTC GFG ACC GOC GGR GGE ATC ACT CTC GGC ATG GAC GAC CIG TAC ARG TAR

noCn e

Construction of Rod's Construct by ligating Insert into HE322

Task Statws  Reason

Analyzed HE322 for Bam HI 0K | site fmmd st 66
“Analysed HE322 for Hind I 0K T site fromd &t 28
Analysed Insert for Bam HI OE 1 site fmmd_ar- 446
“Anzlyzed Insert for Hind I 0K T site fmmd o 205
Reatiction site arder checkad 0K Vector Trsert order match
Tigating Inzert to vectar 3 Festiction sites recreated,
Full Frame Check 0K Feading frame mamezined
=_searching for Start codon 0K Start codon found in insert.
=_ssarching for Stop codon 0K Stop codan found in vector
Congratulztions

“Your new construct has passed all tests for basic molecular biological mistakes.

New Constract Data for Rod's Construct.

Figure 16: The final new construct created by WordMol 1.0 using the demonstrations files
included with this program. Note because we did not select the Maintain Colours from the
Virtual Cloning menu, the vector is in its standard blue colour and insert is coded green
indicating a successful cloning strategy.

2.5.4  Further Notes on Full Frame Check

As discussed above, Full frame check only operates when codon spacing is defined for both
the insert and the vector. If there is a change in reading frame between the insert and the
vector then the construction fails. Also the full frame check feature will check that it reaches
a stop codon at some point in the sequence. If it fails to find a stop codon, then it will also
fail the construct.

2.5.5 Single Restriction Site Cloning.

One final possibility is the insert and vector contain duplicate restriction sites leading to the
creation of multiple constructs depending on whether it is the insert or its reverse
complement that is ligated into the vector. If you want to see an example of how Word Mol
1.0 deals with his situation open the final demo file Single Restriction Site Demo
Sequence.docx.

Click the molecular Cloning button and the first thing you will notice is this time the vector
has the Insert selected while the Insert has the vector selected. This is simply because in this
document, | have placed the insert first in the document whereas in all the other documents
the vector was placed first. Ultimately the first sequence WordMol finds will be placed in
the Vector menu and the second sequence in the insert menu. It does not intelligently try to
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work out which is which. So the first thing we need to do is use our drop down menus to
place the vector in the vector dropdown box and the insert in the Insert Dropdown box as

shown below.

In our example we shall also place the constructs after the vector sequence by selecting
Append to existing document and we’ll opt to replace the vector as shown in the construct
from window below. The single restriction site is Hind Il so select this for restriction enzyme
1 and this time let’s give the construct the name “Hind Il Single Site Cloning. We shall do a
full frame check and also click the Maintain Colours Option. Finally, we will also select the
default option of showing both possible constructs from this cloning strategy.

Construct Form >
— Input Sequences
Documents Vector
| J | Vector j View/Change
Documents Insert
| J | Insert j View/Change
— Output New Construct
Mew Sequence Position
" Create New Document
* Vector (" Insert
{+ Append to existing document
" Add After Vector
Documents ~
|;|e restriction site demo sequence j AlETEais
+ Replace Vector
New construct Name | Hind III Single Site Cloning
Restriction Enzyme 1 | Hind TII j
Restriction Enzyme 2 | j
Show both possible constructs [v v Full Framelcheck i~
More Info
OK ‘ Cancel ‘ Help ‘ ore n

Click OK and the following construction window will appear.
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Vector Construction Progress x>
Task Status Reason
Analysing vector for Hind IIL Warning Two sites in vector found.
Analysing insert for Hind IIL 0K Two sites in insert found.
0K Vector/Insert order match
Reverse complement Insert 0K Both insertions requested.
Ligating Insert to vector OK Restriction sites recreated
Full Frame Check 0K Reading frame maintained
= searching for Start codon 0K Start codon found in insert.
= searching for Stop codon 0K Stop codon found in vector
Creating codons while maintaining colours 0K Completed EREEEERN
Construction Completed Suggestion
: Although your new construct has been made there were one or more warnings which you should
v :
IV Generate construction Report; review. Pay particular attention if there was more than one cut by a restriction enzyme in the
W Generate Mew Vector Report vector. Although this will not cause this program to fail, if the distance between the two sites is

large you will effectively split your vector in two, which is probably not what you intend.

0K

We want to see the construction report so keep both options ticked and click OK.

The following information will be replace the original vector sequence producing the
following document:

Single Restriction Enzyme Example

‘Construction of Hind 1T Single Site Cloning by ligating Inzert into Vector

Avabysed Vector for Hind I Wamnin; T site: in vector found at: 28, 43

Aralysed Insert for Hind I QO Two sites in inzert found. af: 103, 443
Bestriction site order checked [1)34 VectorTnsent order match
Eeverse complement Insert [ Eaoth mserion: requestad.
Lizatins Inzert to vactor QE Restriction sites recreatad
Full Frame Check [ Feading frame maintained
= _szarchine for Start codon [1:4 Start codon found m insert

Yantad | =_ssexching for Stop coden QK Stogp codon found in vector

o Sugzestion

Corstruction of Hind ITT Single Site Cloning made by ligating Insert into Vector. .

Althanzgh your new construct kas been made there were one or mors wamings which yoa should
review. Pay particular attertion if thers was more them one cut by a restriction erzyme in the
vectar. Althouzh this will not cawse thiz program to fail, if the distance between the fwo sites iz
large yeou will effectively split your vectos in two, which is probably not what you intend.

New Construct Dats for Hind ITT Single Site Cloning.

Molecular Weight of Hind ITT Singla Site Cloning is: 645.0 KD,
Molecular Weight of msert is: 00.85 EDa,
Insert start point is: 28

Ingert lemzth is: 147
Saart Codon found at position: 37
Stogp codon found 2t pesition: 169



[ 22

www.bensonium.com ‘ Densonium

Sight through thought 33

You will see that the construct with your insert sequence is placed first with the original
colours of the vector and insert maintained as we requested the program do that. The other
possible construct is also shown this time with the reverse complement of our insert placed
in the vector this time in the standard blue green colours. The new construct report refers
only to the first construct. Because we opted for the construction report to also be included
this appears as a table after the second vector sequence indicating that because this
construct was made with a single restriction enzyme two possible vectors have been
produced from our ligation reaction.

This completes the tutorial on Word Mol 1.0. | hope you find this program a useful addition
to your repertoire of programs that help you achieve your cloning objectives.

3 Conclusion

If you do find this program useful, please consider leaving a positive review here and
promoting my website www.bensonium.com to your research colleagues. You might also
like to check out my other programs which are also available on the website here.
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