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Selected webinars!

Introducing Lasergene 14
Published on Oct 5, 2016

Techniques in biological research are constantly changing. These
technological innovations fundamentally affect the depth and breadth of
research scientists are able to accomplish. In this webinar, Tom Schwei will
present an overview of Lasergene 14, including the introduction of three
completely new applications (a genome browser, protein docking, and
antibody structure prediction) as well as visualizing the power of combined
data analysis from independent but linked genome assembly analysis 44:10
approaches (e.g. RNA-Seq and ChIP-Seq) and other improvements in core

molecular biology applications.

https://youtu.be/cm-ghvM3RL4

Older webinar: Introducing Lasergene 11: http://youtu.be/U_lexXTgdLE

Protein Sequence and Structure Analysis in Protean 3D A w =
Presented by: Amanda Mitchell ~ Originally Aired: November 14,2012 6 -
Hear Amanda discuss the proteomics tools available in Lasergene 10.1 as she o )

demonstrates some of the most powerful features in Protean 3D, including: epitope
prediction, structural alignment, and macromolecular motion visualization. 52:07

http://youtu.be/t6vdZwktRXk

! http://www.dnastar.com/t-support-webinars.aspx
or
YouTube channel: http://www.youtube.com/user/DNASTARInc
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Connect to Biochem. Network with
VPN !

All Biochemistry users can access the DNASTAR LASERGENE software by VPN connec-
tion when located outside of the Biochemistry buildings.

The Biochemistry Department Intranet lists all requirements and methods to access the net-
work remotely:

https://biochem.wisc.edu/intranet/it/remote-access

Below are the steps necessary to connect from an iMac.

1. Requiements

1) The CISCO ANYCONNECT software” installed on the DMC computers.
2) Biochemistry username and password: obtain from Biochem IT or Class instructor

2. Connect

V TASK Connect to the Biochemistry network with the Cisco VPN software.

Locate and double-click on the hard drive

Then click on Applications and then Cisco ﬁ

Launch (double click) on the “Cisco AnyConnect V$
Secure Mobility Client.app” which looks like this:

Cisco AnyConnect Secure
Mobility Client.app

" VPN = Virtual Private Network — I allows you to “pretend” you are locally connected.
See https://kb.wisc.edu/page.php?id=27448
*Mac: https://kb.wisc.edu/page.php?id=27573

Win: https://kb.wisc.edu/page.php?id=27559
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If the campus regions appear select the options
that reads:

UW Dept VPN (central campus)

If something else appears, then continue to the
next page.

If the campus regions do not appear by default,
you will need to manually enter the server name
for Central Campus:

dept-ra-cssc.vpn.wisc.edu

This choice will make BIOCHEMISTRY ap-
pear within a pull-down menu.
Enter your Biochemistry username and
password

Click Connect

Click Accept

A top menu icon will appear on the Mac menu
showing a locked (secure) connection.

3. Bring to Front

The top menu can be used to bring the running

VPN window to the front.

206

'® O O Cisco AnyConnect Secure Mobility Client

alaln
cisco

Connect to: [UW Dept VPN (central campus] v |
| UW Central DolT VPN {legacy)
| UW Dept VPN (west campus)

UW Dept VPN (central campus)

UW Dept VPN (east campus)

Version 3.0.11042

® O O Cisco AnyConnect Secure Mobility Client

Clv o= B8 «

il
cisco

Connect to: | dept-ra-cssc.vpn.wisc.edu v

Group: | BIOCHEMISTRY :

Username: il |

Password:

Version 3.0.11042

M O O Cisco AnyConnect Secure Mobility Client

Welcome to the BIOCHEMISTRY VPN service! Unauthorized use is
prohibited. While your computer is connected to this VPN service,
it is subject to the UW-Madison Acceptable Use Policy (http://
www.cio.wisc.edu/policies/appropriateuse.aspx).

| Disconnect | Accept

Tht

v 8= 4 Th
About

Bring AnyConnect to Front
Statistics
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This will bring a “status” window showing the
connection with information such as the IP num-
ber and how long the connection has been estab-

lished.

This window can be used to disconnect from the
network but it is even easier with the top menu op-
tion as shown below.

4. Disconnect

To disconnect from Departmental VPN, click on
the AnyConnect VPN client icon in the top menu
bar and select Disconnect.

© O O Cisco AnyConnect Secure Mobility Client
Connected to  J e
— cisco
Connection Duration:  00:03:33 | Disconnect |
Client Address 10.12.22.24
Server Address 144.92.42.108
Client Address (IPv6) Not Available
Bytes Sent 27510 @
Bytes Received 48512 —
Connection Log
» Details...

Version 3.0.11042

Glo 3 =4 @& We
About
Bring AnyConnect to Front
Statistics
Firewall Information

Disconnect

Quit

IMPORTANT: YOU ARE LOGGED IN WITH YOUR NetID
REMEMBER TO DISCONNECT AT THE END OF CLASS!

5. FYI: Windows VPN

Instructions for Windows are located here:

https://kb.wisc.edu/page.php?id=27559

6. FYI: Other Campus locations

Generic instructions for the Campus are located here:

https://kb.wisc.edu/page.php?id=27589

The server names for all the Departmental VPN campus regions are as follows:

East Campus: dept-ra-432nm.vpn.wisc.edu

West Campus: dept-ra-animal.vpn.wisc.edu

Central Campus: dept-ra-cssc.vpn.wisc.edu
L% ad
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Location of the Lasergene software
on iMac computers

All Lasergene software is located in the ditectory /Applications/DNASTAR

‘@00 [z Applications

EEnm| (=] [o](#] @ )

FAVORITES o Name 4| DateModified JSize | Kind

%\, All My Files B Dictionary.app Mar 6, 2013 9:21 AM 7.1 MB Applit

@ AirDrop v @ QNASTAR Today 4:20 PM - Folde

— | DNASTAR Lasergene Install Log Today 11:55 AM 4 KB Simpl

Desktop v [ Lasergene 11 Today 11:55 AM - Folde

ﬁj dmc ¥ CommuterLicenseManagerLG11.app Today 11:55 AM 11 MB Applit

M pm11 Sep 12, 2013 3:06 PM 4.6MB  Unix|

@ DA &% EditSeq.app Today 11:55 AM 7.4 MB Applit

ﬁn‘ Enzymes.ezd Mar 4, 2013 12:30 PM 27 KB Enzy.

SHARED % EnzymeSelectors.sel Mar 4, 2013 1:30 PM 33 KB Enzy.

EVIEES GeneQuest.app Today 11:55 AM 10MB  Appli

k;g BOOTCAMP GenVision Utility.app Today 11:54 AM 2.4 MB Applit

.:] GenVision.aip Today 11:54 AM 2.5 MB Adob:

‘™ LicenseManagerLG11.app Today 11:55 AM 15.5 MB Applit

MegAlign Pro.app Today 11:54 AM 74.5 MB Applit

MegAlign.app Today 11:55 AM 13.3 MB Applit

[E] PrimerSelect.app Today 11:55 AM 9.4 MB Applit

@ Protean 3D.app Today 11:54 AM 85.6 MB Applit

Protean.app Today 11:54 AM 10.6 MB  Applic

SeqBuilder.app Today 11:54 AM 25.1 MB Applit

[ seqMan.app Today 11:54 AM 17.8 MB  Applit

SeqNinja.app Today 11:54 AM 78.8 MB  Applit

» [ Lasergene 11 Data Today 11:54 AM - Folde

" Lasergene 11 Install Log Today 11:55 AM 1.4 MB Simpl
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Book 2: Bioinformatics with
DNASTAR Lasergene

@ORE

adison-based D N A S T A R (www.dnastar.com) is an international company
developing software since 1984. The company now defines itself as ... a pioneer
in the development and sale of software used to increase life scientists’ productivity using their
desktop computer or on the Amazon Clond. DINASTAR’s comprebhensive software suite,
Lasergene, supports molecular biologists, geneticists, and structural biologists in meeting virtu-
ally all of thetr DNA, RNA, and protein sequence needs, including Sanger and next- generation sequence
assembly and analysis, protein sequence and structure analysis, and protein structure prediction with easy to
use, affordable, flexible computer software.”

The following computer hands-on lab modules are self-paced exercises demonstrating some
Lasergene applications on sequence editing (EditSeq), plasmid mapping (SeqBuilder) and
protein structure (Protean and Protean 3D.)

We are grateful to D N'A ST A R for providing academic teaching licenses when necessary,
and to the CALS computer lab personnel for their help in installing the software onto the
classroom computers.

UW Biochemistry students can access D N A S T A R software on the teaching comput-
ers (licensed via the Biochemistry Department) in room 301 on the 3rd floor of the Bio-
chemistry Laboratories building. Biochemistry Students can install the Lasergene package
following instructions on the Biochemistry Intranet (INeID login required):

https://biochem.wisc.edu/intranet/it/lasergene

Other users interested in instal]ini the trial version of Lasergene can request a free trial. Simp-

ly click on the blue button BEMEE_M on their web home page (www.dnastar.com).

All materials contained herein are intended for educational purposes only.

R Se
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The standard genetic code.

The table shows the 64 codons and the amino acid for each. The mRNA is 5’ to 3’

nonpolar polar basic acidic (stop codon)

1st 2nd base
base U C A G
Uuuu UCU UAU UGU
Eheflyy (Tyt/Y) (GG Gsishire
- UUC  Phenylalanine UCC (Set/S) UAC Tyrosine UGC
UUA UCA Setine UAA Stop (Ochre) UGA Stop (Opal)
uuG ucG UAG Stop (Amben) UGG (Ttp/W) Tryptophan
CUU CCU CAU CGU
(Leu{L) (His/H) Histidine
o CUC lLeudine  CCC (pro/p) CAC CGC o
CUA CCA Proline CAA g (Ame/R) Asginine
(Gln/Q) Glutamine
CUG CCG CAG CGG
AUU ACU UA/NA _ US/SS'
i 1
ave  Me/D ACC anc (Asn/R) Asparagine - . (Se/S) Serine
A Isoleucine (Thr/T)
AUA ACA Mhieeatine AAA AGA
K) Lysi ‘Arg/R) Argini
AUGH (Met/}V[)h ACG AAG (Lys/K) Lysine AGG (Arg/R) Arginine
Methionine
GUU GCU U P GGU
S spartic acl
o GUC (al/v)  GCC (Al/A) GAC P ESPEEEAEE e /G Glvein
GUA Valine GCA Alanine GAA Gga (GH/©) Ghcie
(Glu/E) Glutamic acid
GUG GCG GAG GGG

3ed
base

a

0d o0 PpPOocoOorE0CcoO >0

G

A 'The codon AUG both codes for methionine and serves as an initiation site: the first AUG in an mRNA's
coding region is where translation into protein begins. [Nakamoto T (March 2009). "Evolution and the universality of
the mechanism of initiation of protein synthesis". Gene. 432 (1-2): 1-6. doi:10.1016/j.gene.2008.11.001.PMID 19056476.]

Inverse Table

Ala/A
Arg/R
Asn/N
Asp/D
Cys/C
GIn/Q
GIwWE
Gly/G

GCU, GCC, GCA, GCG
CGU, CGC, CGA, CGG, AGA, AGG
AAU, AAC
GAU, GAC
UGU, UGC
CAA, CAG
GAA, GAG
GGU, GGC, GGA, GGG
His/H CAU, CAC

lle/l |AUU, AUC, AUA
START AUG

Leu/L
Lys/K
Met/M
Phe/F
Pro/P
Ser/S
Thr/T
Trp/W
Tyr/Y
Val/v
STOP

UUA, UUG, CUU, CUC, CUA, CUG
AAA, AAG

AUG

Uuy, uuc

CCU, CCC, CCA, CCG

UCU, UCC, UCA, UCG, AGU, AGC
ACU, ACC, ACA, ACG

UGG

UAU, UAC

GUU, GUC, GUA, GUG

UAG, UGA, UAA

Source: http://en.wikipedia.org/wiki/Genetic_ code

210 | Lasergene
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L02: Lasergene part 1
Editseq / SeqBuilder / Protean / Protean3D

1. Table of Contents
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1. Setup:

V Create a folder named L02 on the desktop. m Edit View Go Window F

This will be used to save files created during | New Finder Window #BN
this session. i New Folder 08N
TASK R " m——

2. Lasergene modules

Lasergene is composed of modules. Most modules can share sequence files simultaneously.
The suffix .app may or may not appear on your system depending on system preferences.

The modules are located within the folder:

Macintosh HD > Applications > DNASTAR > Lasergene 14

GE3 4] i
EditSeq.app GeneQuest.app  GenVision Pro.app Szﬁ:;'sa':;
(&) == — “h Lasergene modules
6: — K= lﬁfé
MegAlign Pro.app MegAlign.app PrimerSelect.app Protean 3D.app
3 1 [
B 00 &
Protean.app SeqBuilder.app SeqMan Pro.app SeqNinja.app
SegMan Pro Sequence Assembly and Contig Management
GeneQuest Gene Discovery, Sequence Annotation, Publication
Protean Protein Structure Discovery, Annotation, Publication
Protean3D New modnle for exploring 3D PDB files
MegAlign Multiple and Pairwise Sequence Alignment
PrimerSelect Oligonucleotide Design and Analysis
SeqBuilder Edit and format. Maps and Plasmid maps.
EditSeq Importing and Editing Primary Sequence Data
Genel/ision Pro genomic visualization application

Note: some Lasergene modules only run in Windows (e.g. ArrayStar)

LO2 - page - 213
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3. EditSeq and NCBI Sequences

The National Center for Biotechnology Information (NCBI) is the main repository for se-
quences. Lasergene modules can retrieve sequences directly from the NCBI server called
“Entrez” (which is French for “Come in!”)

EditSeq as well as SeqBuilder, PrimetSelect, and GeneQuest can import NCBI /Entrez se-
quences directly.

3.1 Launching EditSeq

V rask

Cll
[T

Macintosh D > Applications > DNASTAR > Lasergene 12 > EditSeq

Locate and open EditSeq:

This will open an “Untitled Seq #1: SEQUENCE?” blank window with 2 panes, the bottom
pane showing the time of creation and the top pane, now blank, will contain the sequence.

® EditSeq File Edit Search Speech Features Goodies Net Search Window Help
000 Untitled Seq #1 : SEQUENCE
BI D (] ]10 Position: 1 Obp

[N FEET FEETE FEETl PR T S RNl FRET SRR TS PR T PRl SRR TS ST FEEEE FEET PR SN Tl FRNT feee |

- Se?aence zu/// qppear /}ere -

[ ]
Created: Tuesday, September 13, 2011 10:24 AM

- Comrientds will appear Ahere —

W«]»‘ Unspecified Search }

PRACTICAL: To create a new sequence file from your own sequence data you could
simply paste the relevant sequence within the top panel and save the file for later use.

DNASTAR Lasergene: EditSeq/SeqBuilder/Protean - page - 214
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3.2 Importing sequence from NCBI
v/ sk
m Edit Search Speech Fe
Within the File menu select the option New >
Open Entrez Sequence... or use the Open... %0
keyboard menu shortcut 38R Import...
Open Entrez Sequence... &R
Entrez Server:
Within the new window enter the se- el S )

quence accession code M77811

Enter Sequence ID or Locus Name

M77811
Change the default‘ look-up area from pre——
genome to nucleotide Ricleonde
e C(Click OK
Save
e To change the default download area click  save As: M77811.seq v

on the “Where” pull-down menu and se-
lect LO2 on the Desktop.

Wher¢ v [&] Downloads

! Macintosh HD
@ iDisk Save

Note: The default location for downloads on a2 modern Macintosh is the “downloads” direc-
tory (located within the DMC username.)

Above we created a directory called LLO2 to contain files for these exercises.

If LO2 is not visible on the pull-down menu, click on the top right triangle within the blue
square to expand the view (circled in above image.)

This will always allow you to navigate to the correct location.

e Click Save to save the file within the 102 directory. It will be named M77811.seq by
default.
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®00 | M77811.5eq : SEQUENCE
V READ SID_ [ Position: 1 2.746kb
PTTTOT VOUTTOY: IO OO IO VTN A 0
tcgegegtttcggtgatgacggtgaaaacctetgacacatgcagetcccggagacggteacagettgtet 70
gtaagcggatgccgggageagacaageccgteagggegegteagegggtyttggegggtgteggggctyg 140
cttoactatgcggcatcagageagattgtactgagagtgcaccatatgcggtgtganataccgeacagat 210
1 o1 5 1 gcgtaaggagaaaataccgcatcaggegecattcgecatteaggetgogeaactattaggaagggegate 280
e The original file will now be parsed into 3 g Totscigemeairintete %
1 acgccagggttttcccagtcacgacgttgtaaaacgacggecagtgaattgtaatacgacteactatagg 420
. gcgaattcgageteggtacceggggateetotagagtegacctgeaggeatgeaagettttgttcccttt 490
Separate pane s agtgagggttaattccgagcttggcgtaatcatggtcatagetgtttectgtgtgaoaattgttatecget 560
(@] TOQ pane: ACtual sequence n thC Locus SYNBLUEV 2746 bp  DNA  circular SYN 16-MAR-2000 @‘
NCBI 1 DEFINITION BlueScribe cloning vector.
m ACCESSION ~ M77811 M77798
sa € casc as on ( ower VERSION M77811.1 GI:208035
KEYWORDS
CaSC,) SOURCE Cloning vector BlueScribe

ORGANISM Cloning vector BlueScribe

o Mlddle pane: dCﬁﬂitiOﬁS from the REFEREICE other sequences; artificial sequences; vectors.

AUTHORS éhnf‘?;.zlsvl.), Fernandez, J.M., Sorge,J.A. and Huse,W.D. .
header_ TITLE  Lombda ZAP: a bacteriophage lambda expression vector with in vivo | v|
o Bottom pane: special notes and o 0
. /organism="Cloning vector BlueScribe”
references that can be edited. ol type="genoric DNA"

/db_xref="taxon:118306"

e Fach panel has a vertical and a horizontal =~ /fecs

/note="BlueScribe cloning vector”

scroll bar. T4

/organism="Cloning vector pUC19"

BI® <7 [ unspecified search | €3 <>
[ V4 EditSeq File Edit Search Features Goodies
INFO | IoNG) - Mi  No Sound |
[B]M 7- |l v Macintosh Voice =
ol 87 AL Tones L
e The Computer can read the sequence gcgcgttteggtgatgacggd i cty Jac
. .. taagcggatgccgggageagad 3 - o ProofRead Sequence cc
aloud for proofreadlng. Of course this is ttaactatgcggeatcagaged 2 tgl  Speed... icc
sCo: gtaoggagaaaataccgcatd - tti Iag
most useful when verifying short se- jgcagaccicticactatiad — | lo e il
sgccagggttttcccagtcacd Proefreadjaal o ___JEC
quenCCS« “goattcgagctcggtacceg Speed tagagtcgacctgcaggcatgcaagettttgl

3@@"55'5?&

jtgagggttaattccgagett atggtcatagctgtttcctgtgtgaaattgtd

The first 3 lines of the middle pane read:

LOCUS SYNBLUEV 2746 bp DNA circular SYN 16-MAR-2000
DEFINITION BlueScribe cloning vector.

ACCESSION M77811 M77798

VERSION M77811.1 GI:208035

This sequence is that of a cloning vector, last revised in the year 2000.

e Both accession number M77811 & Could not find sequence M77798
M77798 are listed, but M77798 is obsolete C .
and replaced by M77811. NCBI keeps E T

version tracks.

This cloning vector was engineered from different sequences, listed in the “source” section
within the middle and bottom panes.

DO NOT CLOSE the window, we will use this sequence in the next exercise!
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4. Sending sequence to SeqBuilder

Modules can send sequences to each other without the need to save the file and reopening it
within the other module.

4.1 Sending a sequence from EditSeq to SeqBuilder

v/ TASK GeneQuest

MegAlign
PrimerSelect

e Within the File menu select the last item:

.
Send Sequence To > SeqBuilder SegMan

If SeqBuilder is not yet running, it will open automatically and load the new sequence.

When SeqBuilder opens, the default view is that of the sequence within a window with a side
window showing viewing options.

® 00 M77811.seq
v (3 Views M Selection: Top strand 1..2841, length = 2841 ~ 2841 bp
10 20 30 40 50 60 70
RACGT|
I;I Sequence 5 tcgegegttteggtgatgacggtgaaaacctctgacacatgcagetecccggagacggtcacagettgtet |
Fﬁ_’é}' Feature List ° t t t t t 1 t 1 t t + t + + 70 :
== ©
= Comment
= s gtaagcggatgccgggagcagacaagcecgtcagggegegtcagegggtgttggegggtgtecggggetgg
T Linear Map ° t t t t t t t t t t t t t t 140
@ Circular Map ° L ~ =
seer ) 5 cttaactatgcggcatcagagcagattgtactgagagtgcaccatatgecggtgtgaaataccgcacagat
ta Primer Design ° + 4 B B § ¢ + t + t + t t + 210
3 Primer List °
,\:1 . 5 gcgtaaggagaaaataccgcatcaggcgccattegecattcaggetgegecaactgttgggaagggegate
A Minimap ° e B e B e o B e e s L1
Site Summary °
> O Resid s ggtgcgggectettegectattacgecagetggecgaaagggggatgtgetgecaaggegattaagttgggta
) Residues ° S B L e L L e L
» ] Enzymes Displayed ©
» (2307 Features Displayed .: acqci:aggq:_:::c?caq'_(l:acqai:g::g:_aaaa?qacg?ccag:_gaa::_q:aa':acgatl::cac':a:ag? 420
T T T T T T T T T T T T T T
» [_][] ORFs °
» (3071 Eull Translations 5 gcgaattcgagctcggtaccecggggatcctctagagtcgacctgecaggecatgecaagettttgtteecettt
° t t t t t t t t t t t t t t 490
» [ Partial Translations °
» (1 Rulers w/ s agtgagggttaattccgagcttggegtaatcatggtcatagectgtttectgtgtgaaattgttateeget
) " i " i " i " I 3 i x 3 + 3 [ 3
A o $ 1 t 1 t 1 t t t t t t t + 560 A
» ] Blank Rows =y | v
- C 4 »
.
source = 1.2746
= 0
Jorganism = Cloning vector BlueScribe A
I/mol tvoe = aenomic DNA Y
4/|r

SeqBuilder can be used to edit and display sequences. Many optional views can be seen sim-
ultaneously: Sequence view, Feature List view, Comment view, Linear map, Circular map,
Primer Design view, Primer List view, Minimap, and Site Summary.

We will use the display capabilities to create an enzyme restriction map.
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4.2 Create and display an enzyme restriction map

V TASK
[ ]

Within the left panel click on the small triangle to expand both directories: En-
zymes Displayed and Filter by Selectors

¢ Click on 5°Overhang

e If necessary scroll down the left panel.

e When the 5 Overhang is clicked, scroll down on the right panel if the window is too
small. The area between bases 400-500 is the polylinker where many enzymes are
unique cutters.

e The polylinker enzymes are listed within the header of the NCBI file:

POLYLINKER HindIII-SphI-PstI-SalI-XbaI-BamHI-SmaI-KpnI-SacI-EcoRI

RO ® |21 M77811.seq
. X Position: 1 2841 bp
=% Linear Map 10 20 30 40 50 60 70 80
@ Circular Map 3 attcgecattcaggetgegcaactgttgggaagggegateggtgegggectettegetattacgecagetggcgaaaggyg
@ Primer Design : ' t ' t ' t ' t ' t ' t ! t ' + 320 t
j Primer List s gctgeaaggcgattaagtigggtaacgecagggtitbccsagtcacgasgtigtaaaacgacggccagtgaatt t
A Mini ° frrrrtreert i BT — t 400
1 Minimap
°
Site Summary AccS5I
Kpnl
» [_] Residues Xmal |
v [ Enzymes Displayed, EcolCRI BmeT110I Sall BspMI
X EcoRlI Sacl Smal Accl Sbfl Sphl H
v [] Filter by Selectors Apol Banll  Aval BamHl Xbal Hincll Pstl Hindlll ]
» (][] AbsentSites H
. 5 gtaatacgactcactaB@@gcgaattcgageteggtacceggggatectetagagtecgacctgeaggecatgcaaget il H
> [0 Unique or Absel | R RRRRES e 480
— ° /
" 5 tgttcectttagtga ttaatts 1A Ccgtaatcat tcatagctgtttccigigigaaal atccget
3' Overhang : gete tagtgagggttaa Biggeocaatcatag agetg tatotg - peogct ce i
& 5 Overhang ' t T t T t y gae = U T RN AR AR R T t L
| ver °
Blunt 8 cacaattccacacaacatacgagccggaagecataaagtgtaaagectggggtgectaatgagtgagetaactcacattaa 1
" ° R e R B e e e e AT
°
» (][] American Allied (: ° BeaXl 3
e 5 ttgcgttgcecgetcactgeccgeiiiccagicgggaaacctgteqgtgecagetgcattaatgaatcggceccaacqgeqeqaaq X
<4 »
C - o
ennree =l 1 2748 ’

4.3 Restriction enzymes: linear map

| TASK =, Enzyme overlap
‘f Unable to arrange enzyme labels without overlapping labels or

exceeding page limits. Do you want to continue?
e  On the left panel click on Linear Map Ao

e Click Yes after the warning if any. __No Yes

e Click on the magnifying glass to zoom in the desired area around 400.
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m @ :ﬁgﬂﬁziion: 1.0x

A Sequence

4 Feature List R o B M| BsaX|'
Ndel Sfol S Bsaxl Pcil
Comment pfol BstAmbel EipoRif il Sapl Afil
Linear Map
Circular Map 00 400 600 800

= || Position: 1 2841 bp
F{ QI Magnification: 26x Page 1 of 1

E4

Acc65I BmeT1101 Sall Pstl
EcolCRI Kpnl Smal Accl BspMI
Sacl Xmal BamHI Hincll Sphl
Banll Aval Xbal Sbfl Hindlll
430 435 440 445 450 455 460 465 470 475 48

4.4 Restriction enzymes: circular map

V TASK

r]&
e  On the left panel click on Circular Map “'
e Click Yes if warning appears Yes )

Enzyme overlap

Unable to arrange enzyme labels without overlapping labels or
exceeding page limits. Do you want to continue?

On the left panel, under Enzymes Displayed / Filter by Selectors:

Click “Unique Sites”
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(V@) = -

L8

v Views 2 || Position: 1 2841 bopz
[ ( & Magnification: 1.0x j

Sequence

@)

=
&
o
b}

Feature List
Comment
Linear Map
Circular Map
Primer Design

Primer List

Flm ECrme]

Minimap

Site Summary
» (1 Enzymes Displayed
» | ][] Features Displayed
» (1 Ruler
>

— Title M77811.seq

e Click on the magnifying
glass to zoom in the desired
area around 400. However, in
this representation there are
too numerous labels overlap-

ping.

4.5 Restriction enzymes: choosing individual enzymes

Enzymes can be chosen individually from an alphabetical list.
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V v [ ] Enzymes Displayed ¥ [ ] Enzymes Displayed
TASK v |  Filter by Selectors » [ ] Filter by Selectors
» [J[] Absent Sites ]
» [ ] Unique or Absei ..
e Unselect the 5’ Overhang S " L el
» (L] Unigue Sites » [ Fall'..Zral

and/or Unique Sites
e Close the Filter by Selectors

3" Overhang
5' Overhang

tab Blunt
e Open tab All Enzymes - Al- >[I0 Six+ cutters
phabetical

The next 2 tabs are Aarl..Fall and Fall’..Zral containing all enzymes in alphabetical order.

For the sake of example we will select 3 enzymes present in the linker to be displayed: Eco-
RI, HindIIT and Xbal

v (11 EcoNl..Fall M
] EcoNI
e Click the tabs to uncover S
1 M EcoRl
the 3 enzymes alphabetically. e < -/5
O Fall | Q )
>
L v (I Fall'..zral ! Qp ’S’
e This image shows the final > (I Fal. Gea ‘ 2
v 1] Haell..HinP1l * Q
result as well as the left panel —_— Z
with 2 of the enzymes visibly o el
lected o
selected. 7 Hha
] Hindl %
[ Hin4l' o
] Hincll
M Hindlll
[ Hinfl

4.6 Minimap: a linear outlook of restriction sites

Another interesting way to visualize and find cutting enzymes is via the minimap view.

TASK

e From the Enzymes Displayed >
Filter by Selectors button on the left o EmmIEm
f \ Unable to arrange enzyme labels without overlapping labels or
panel exceeding page limits. Do you want to continue?
e Select Unique Sites

i ) No Yes
e Click Yes if warning appears. ' ’
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¢  On the left panel Click on Minimap

e Regardless of the magnification within the
previous view, it will be reset to a magnifica-
tion of 1.0x within the Minimap view

The default Minimap view will show the list of cutting enzymes in alphabetical order, fol-
lowed by the cutting frequency and an horizontal line symbolizing the sequence location
with a blue vertical line locating the enzyme cutting position.

-

600 8

M D Views Magnification: 1.0x S
Sequence W

1500 11000 11500 12000 12500 I

Feature List

|Accesi | 1 [
Comment
Linear Map IACC' 1 |
Circular Map IAﬂIII 1
Primer Design IAhdl 1
Minimap IApoI - I

Site Summary IA g
va

» [ ] Enzymes Displayed

IBamHI

I Banll

>

l ;

-~

- ) <>

|

[ 1]
KR
[ 1]
KR
Primer List IAIwNI | 1 I
| 1]
[ 1]
[ 1]
[ ]
[ ]

m
0

The list order can be changed by clicking within the table header. For example, to see the
cutting as a function of the sequence position:

V TASK

e C(Click on the

2841 bp|—

sequence =
number line at [oocn
the top (o

e Scroll down to [sact

ylinker area (be- [Aval
tween 4 and 500) Lo

The view will now be be
reset to the new settings.

>

l
\
\
\
\
\
ﬁnd thC pOl— |AccGSI ‘
\
\
\
\
\
\
\
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4.7 File saving from SeqBuilder

V INFO

GG Edit Features Enzymes Sequ
New DNA ®N
::x E:gj‘:'crt‘ N SeqBuilder files have more information than EditSeq
New Cloning Project files. Therefore trying to simply save the sequence with

the File > Save menu cascade will bring a warning:

Open... #0
Open Entrez Sequence... %R Lose layout information?
This document contains layout information which will be lost
G\ when saved in the current file format. To retain all layout
] information, click Cancel and use Save As to save a SeqBuilder
Import Primers From a Catalog... document.
(Cancel ) 0K
Save As...
To preserve SeqBuilder for- Save As
mat and layout information,
use the Save As: | M77811 ~)
File > Save As... menu cas- Where: | (] 104 W

cade instead. ZYIEt v SeqBuilder (*.sbd) 1

Lasergene DNA Files (*.seq)

here ar her fil GenBank (*.gbk) | ———
Note that t iere are other file EVBL (el Cancel
formats available. T FASTA (fas) |

5. SeqBuilder Features Plasmid Maps

5.1 Creating a new Protein Translation Feature

This exercise section uses the same Bluescribe vector file as in the previous exercise:
M77811.seq.

The Bluescribe vector contains an open reading frame on the negative strand, coding for [3-
Galactosidase (LacZ) which is used for selecting clones.

In the following exercise we will tell SeqBuilder where the sequence is and create a graphical
feature to highlight the protein on the circular plasmid map.
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“ TASK
[ ]

Open SeqBuilder

e File > Open... (or 380) and open file M77811.seq saved previously (Alternatively use
the File > Open Entrez Sequence. .. as we have seen in a previous exerrise.)

e Click on Circular Map on the left panel.

e Sclect Edit > Go To Position and enter the range 1686..2546 (the corresponding
region will become highlighted within the circular map. Note the 2 dots between the
numbers.)

m Features Enzymes Sequen

Undo Hide Features ¥z
Redo Show Enzyme Cuts {8Z

® 7 7 Go To Position

Copy as Picture M77811.seq Position: 1686..2546
Copy As >

Paste £V ] 2841bp | Use #..# to specify a range

2

Select All 2A (“Cancel ) (0K )
Find... ®F

Go to osition... 8)

e Sclect Features > New Feature With Translation and note how a new, blue arrow
will appear at the same time as a new feature entry within the bottom panel together
with a new translation. However, the translation is currently wrong because the cod-
ing sequence is in fact on the gpposite strand and therefore we will need to make a few
changes.

The new feature within the lower panel is labeled CDS.
v (] Views W‘Q :ﬁelec(i_?n ‘Top sllro:md 1686..2546, length = 861 2841 bp
lagnification: 1.0x

% Sequence

Feature List

Comment

Linear Map

=k

Circular Map

a

Primer Desig

Primer List

ca

Mini
,Immap M77811.seq
=) Enzymes  Sequence Site Summan
Delate Eaatiire » [ Enzymes Disple 2841 bp
o » (] Features Displ
New Feature %K M Features Displq
= . » [ Ruler
New Feature With Translation =

Join to Feature...

cos g 1686..2546

Inote

LPMLNQ.GTYLSDLSISFIHSCLTPRRVDNYDTGGLTIWPQCCNDTARPTLTGSRFISNKPASRKG
RAQKWSCNFIRLHPVY.LLPGS.SK.FAS..FAQRCCHCYRHRGVTLVVWYGFIQLRFPTIKASYMIP

franslation

HVVQKSG.LLRSSDRCQK VGRSVITHGYGSTA.FSYCHAIRKMLFCDW.VLNQVILRIVYAATELLL
PGVNTG.YRAT.QNFKSAHHWKTFFGAKTLKDLTAVEIQFDVTHSCTQLIFSIFYFHQRFWVSKNR
KAKCRKKGNKGDTEMLNTH
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V TASK

e Within the lower panel click after the = sign on the /note keyword and enter a re-
minded that the translation is on the other strand: e.g.
“PROTEIN TRANSLATION: the correct translation is on the opposite

strand.”

cbs g 1686..2546
Inote - PROTEIN TRANSLATION: the correct translation is on the opposite strand.

franslation = LPMLNQ.GTYLSDLSISFIHSCLTPRRVDONYDTGGLTIWPQCCNDTARPTLTGSRFISNKPASRKGRAQKWSCNFIRLHPVY.LLP
GS.SK.FAS..FAQRCCHCYRHRGVTLVVWYGFIQLRFPTIKASYMIPHVVQKSG.LLRSSDRCQK.VGRSVITHGYGSTA.FSYCHA
IRKMLFCDW.VLNQVILRIVYAATELLLPGVNTG.YRAT.QNFKSAHHWKTFFGAKTLKDLTAVEIQFDVTHSCTQLIFSIFYFHQRF
WVSKNRKAKCRKKGNKGDTEMLNTH

e Note that the words before the colon (here
“PROTEIN TRANSLATION”) will appear as
the decoration title of the blue arrow within
the circle.

M77811.seq

2841 bp

S NASHYAIL N3

¢ In the bottom panel: Hover the mouse on the grey square with the green arrow
next to CDS and wait long enough for the instructions to appear.

=>| 1686..2546
e Click on the square to change to the opposite Top strand
strand. 1GTY Click:lo move to bottom [
SeNelstrand. al

. The red arrow will become larger and the transla- S5 eeemmmmrrmmm—mm—
tion text will change from black to red.

e Click OKin the warning box

Reverse Strand

Reverse the feature to the opposite strand?

Cancel

2

e Note: at the same time the blue arrow within the
circle will point in the opposite direction
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e Select menu Features > New Translation and a new translation, in black color will
appear. This new translation is from the opposite strand and is now the correct pro-

tein sequence!

m Enzymes Sequence cops

Delete Feature...

Inote =
ftranslation =

New Note ftranslation =

'EE atn o

E 1686..2546

PROTEIN TRANSLATION: the correct translation is on the opposite strand.

LPMLNQ.GTYLSDLSISFIHSCLTPRRVDNY DTGGLTIWPQCCNDTARPTLTGSRFISNE
RAQKWSCNFIRLHPYY.LLPGS.SK.FAS.. FAQRCCHCYRHRGVTLVWWYGFIQLRFPTI
HVWVQKSG.LLRSSDRCQK.VGRSVITHGYGSTA.FSYCHAIRKMLFCDW.VLNQVILRIVY
PGWNTG. YRAT.QNFKSAHHWKTFFGAKTLKDLTAVEIQFDVTHSCTQLIFSIFYFHQRF
KAKCRKKGNKGDTEMLNTH

MSIQHFRVALIPFFAAFCLPVFAHPETLVKVKDAEDQLGARVGYIELDLNSGKILESFRP
MSTFKVLLCGAVLSRIDAGQEQLGRRIHYSQNDLVEYSPVTEKHLTDGMTVRELCSAA
TAANLLLTTIGGPKELTAFLHNMGDHVTRLDRWEPELNEAIPNDERDTTMPVAMATTLF
LLTLASRQQLIDWMEADKVAGPLLRSALPAGWFIADKSGAGERGSRGIIAALGPDGKP
TGSQATMDERNRQIAEIGASLIKHW

V INFO - Note that the protein translation feature (the blue arrow and its named decora-
tion) appears as a highlighted gray or yellow arc within the circle while it is selected. Similar-

ly, it is possible to graphically select this feature by clicking on either the blue arrow or the
decoration’s name “PROTEIN TRANSLATION” within the circle.

In addition the new feature “CDS” was
added within the “Features Displayed”
list on the left side panel in all 3 catego-
ries: Alphabetical List, Positional List,
and Feature Types.

Since this vector was created from vari-

ous sources, these list indicate the origin
of the sequences and can be toggled on

and off.

[+ Features Displayed
v 11 Alphabetical List

Cloning vector BlueSgg#

[ Cloning vector pUC19 (423>479):sour,
] Cloning vector pUC19 (508>2746):sou
1 Enterobacteria phage T3 (485>506):s0|
-

Enterobacteria phags
PROTEIN TRANSLATION (X

v |15 Positional List

Cloning vector BlueSes®e (1>2746):s0
or pUC19 (1>400):source
Enterobacteria phage T7 (402>421):s0|
Cloning vector pUC19 (423>479):sour/
ia phage T3 (485>506):50)

“0“‘1570'81 ”‘5403‘,

v | Feature Types

v (™ CDS

- S— - T T—a - - —

5.2 Creating a new Graphical Feature

New graphical features can be added for features listed within the Genbank file. As an ex-
ample we will add an arc-circle for the sequence segment corresponding to the pUC19 clon-

ing vector:
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V'

ASK

Within either section of the “Fea-
tures Displayed” (e.g under “Al-
phabetical List” ) click on
“Cloning vector pUC19
(1>400):source”

Click on the new description
within the circle to select this area.
The arc corresponding to this area
will become highlighted.

Within the menu bar select Fea-
tures > New Feature or use the

K shortcut.

227

v [l Features Displayed
v |1 Alphabetical List
M (2546<1686):CDS
[l  Cloning vector BlueScribe (1>2746):source
~  Cloning vector pUC19 (1>400):source

3
o
g M77811.seq
s iz 2841 bp
m Enzymes Sequence
New Feature 8K

New Feature With Translation
Join to Feature...

A new thick arc will appear within the circle as the graphical representation of this
area in the default position: below the text, as an orange arc.

Select the menu cascade: Fea-
tures > Edit Feature Style
Unselect Shadow

Click Apply

Click OK

™ 7 Feature Style

M Line @ Weight: | 1 '3]

M Fill =
M Shadow [:]
Feature
Shape:
[ Box i?’
Linkage: Label position: 7811.seq
| Solid f 3] I'Inside f :]
E‘ Label Attached 841 bp
Apply Cancel OK

A \¥ W A

Select menu cascade Features > Edit Feature Description

This will bring the bottom panel section into focus with a default /misc_feature
keyword and a /note keyword entry as well.

Within the /note section type “pUC19”
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misc_feature 3 1..400
— CIOning
Inote = pUC19 "eC‘IO,
.O(,o
‘0
Note how the /note entry now appears as the \

label of the graphical feature.

5.3 Editing the Graphical Features of a demo file

SeqBuilder files end with the .sbd filename extention. We will look briefly at 2 files located
within the demo data of the Lasergene 8 package.

SeqBuilder should be running from the previous exercise segment. If not, launch SeqBuilder.

V TASK  Using the File > Open menu cascade open successively the following 2 files:
pGEM T Easy deag 18.sbd

pbr322.sbd

both located within /Applications/ DNASTAR/Lasergene 12 Data/Demo Data/

(& pGEM T Easy deag 18.sbd pbr322.sbd
@ | Position: 2433 6756 bp -, | Position: 1
’T @ || @[ Magnifcation: 1.3x R 2 MagnAcation: 1.4x
EcoR/ Hindiy

Puul Pvugy b EcoRl
Pvull Sacli pyy, ECO,?V

4361 bp

e

pGEM-TEasy.seq

Sacll  ynad

6756 bp

4361 bp

As an exercise we will change the color of the “insert DNA” feature as well as its position
within the circle:
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. 7
r Design

. e 1O OO Colors (e}

e Double-click on the 1ns§rt e

DNA” feature within the cir-  wq
sk

S

Feature Style

CIC i B VI Line g Weight: (1 3
VFill
e Select menu Features > Edit Vi shadow (I

Feature Style Feature

El Shape:
e Click on the Fill color square Box :
. Linkage: Label position:
e Select a new color e.g. light Soid ) [inside %

green (as shown here) 7 Label Attached
e Click OK (within the “colors”

window)

Apply

( Cancel o
2%,

e Click Apply and then Click OK (within the “Feature Style” window)

e Click and hold the selected graphical feature segment and while holding the
mouse button down slide the feature either to the outside or the inside of the circle
to obtain ezther of these representations:

EcoR|
Pwul Pvuy
pwll Sacil by,

EcoR
Puul Pvuy
pwll Sac py,,

Py

pGEM-TEasy.seq pGEM-TEasy.seq

Sacl yma ™

N
Sac yona ™

6756 bp

6756 bp

5.4 Quit SeqBuilder

V TASK  Quit the SeqBuilder program: SeqBuilder > Quit SeqBuilder or use the

#Q shortcut. Do not save the changes made to the demo files (Answer NO when asked if
you want to save changes)

CCCMIGE ) File  Edit
About SeqBuilder [

File Modified

The file 'pGEM T Easy deag 18.sbd' has been modified. Would
Services > 6:) you like to save it?

Hide SeqBuilder &H

Preferences... 38,

Hide Oth 8H —
ide Others (_Cancel_\ ( Yes )

Quit SeqBuilder #Q
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6. Protean - Protein Analysis

v 1ask
Open the Protean module located within

/Applications/Classes/DNASTAR/Lasergene 12/ T N

A logo will flash and seemingly not much else. However, note that the top menu has
switched from the finder menu to the Protean menu:

r

@, Protean File Edit Analysis 5ites & Features Options Net Search Window H

6.1 Opening an Entrez protein sequence

Protein sequence can be either imported from Entrez, or opened from a file. Proteins se-
quences files end with .pro in Lasergene.

m Edit Analysis Sites &
V TASK New... #EN
e Sclect the menu File > Open Entrez Protein Open... #0

or the 3R shortcut Enter Entrez Protein... $8R

Entrez Server:

. ) ) .
Request protein sequence with accession code httpe s ncbLinl...gov/entrez/ eutils/ m

P62152 (formetly PO7181).

Enter Sequence ID or Locus Name

Note: The entry name of this calcium-binding cal- [P62152] ]
modulin is CALM_DROME and details of the pro- ororan 5
tein can also be found at ~
http://us.expasy.org/uniprot/P62152 2 _Cancel ) (RO
or
http://www.uniprot.org/uniprot/P62152
e Save file within L.02 directory created on the —
desktop eatlier. Save As: [P62152 .pro ~
e Accept the proposed .pro extension Where: (@104 3

e Click Save

Cancel ) ( Save )

Note: in the future when you have your own sequences, if these are not available on Entrez,
simply use EditSeq to create the .pro file containing the sequence you want to analyze.

6.2 Protean Default View and Methods

The default view is that of standard secondary structure prediction with different methods
that will be reviewed later.
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T CNBr with aci
T CNBr, Cys me:
T CNBr

000 P62152 .pro
k Position: 1 mw. 16810.62,ch. -23.87, pl 3.9?)[1419 AfA;
age 1 0
More Methods... | i dm
Q 3 %Hydmpamy'wt‘q T % ® % % m e 7 @ % 1% 1 1w w w o
| — [) %Amphilicity - Eisgk 4 D [ @ Alpha, Regions - Gamier-Robson
) mutoerrm | — — —— —— S
-@- [\ {%Flexibility - Karg B . EN NN . l[a«’ﬂjw s -Chou-Fasman
@ > % Charge Density - ( T — g = = = BTum, Regions - Gamier-Robson
. T W Tum, Regions - ChouFasman
é {; %:::’:dary Structy OCoil, Regions - Gamier-Robson
% > % Ruter GHydrophobicity Plot - Kyte-Doolittle
a [) %Sequence
= [\, {%Secondarystructu o _ )
[,\ {%Hydropatny - Hop ::ept:?kmp;\ip;xhic Rzegigol:zs-Eisenberg
[‘/ %Antigenicity - Jan E BFlexible Regions -Karplus-Schulz
» @ Features 177
[/ % 0 @ Antigenic Index - Jamesoniolf
-1.7_1
-
1— OSurface Probability Plot - Emini )
=)
v/ 1ask —
. {
Tltle | S—
e At the top left click on “More Ruler —
Metods‘ and select Proteases — Sequence
Protease Map roteases - Protease Map
. . atterns [
e The new analysis method will appear .  —
. Charge Density - Charge
at the top left of the list of method
) Secondary Structure >
currently displayed:
Hydropathy [
Antigenicit [ e —
g -y . y .
More Methods... w Amphilicity - Eisenberg
: [ Pr‘oteases = Protel Surf:flc'e. Probability - Emini
’ O Flexibility - Karplus-Schulz -
~1 D Hydropathy - Kyte -
| More Methods ...+
_% Proteases - Protezm f 1
& armillaria M. A —
. . T Armillaria Me Q J—
e Click on the small triangle to sce # BNPS or NCS/ 8
the list of available enzymes and 7 Chymotrypsin D=
. ™ Clostripain T—
chemical treatments. e

. S
LT

“ INFO

The same information is provided within a list by choosing
Sites & Features > Show Protease List as shown in the next image:
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e 00 Proteases
MName Sites Exceptions Remarks
Amillaria M., Cys mod. HCHK Cys is reversibly aminoethylated.
Amillaria Mellea HK See the variant of this method with reversible modification of Cys residues.
BNPS or NCSiurea W Tip is modified. Problem: with NCS Met can be modified into a sulfone.
Chymotrypsin WP OMTLOH [ YR Mot very specific, can also sometimes cut after Asn, Gin, Lys and Thr.
Clostripain R"¥ Same specificity can be obtained with Trypsin sfter blockage of Lys residues.
CNBr with acids M Met is modified to Homoserine Lactone and Trp is also modified and blocked on its C-Terminal.
CNBr, Cys methylated MIKC Cys is modified to Serine. Met is modified to Homoserine Lactone.
CNEr M Met is modified to Homoserine Lactone. Problem: Cys could be oxydized (but it is reversible).
Endopeptidase LysC » Same specificity can be obtained with Trypsin after blockage of Arg residues.
Hydrosadamine NG,NL,N"A,N"M Cuts rarely: AsndLeu, Asn-Alaand Asnddet.
Mid acid hydrolysis D" Not a very efficient method.
NBS, long exposure WY HK Tip, Tyr and His are oxydized. A shorter exposure will not cleave after His (see comesponding method).
NES, short exposure WY These conditions are unfavorable for histidine cleavage. Trp, Tyr and His could be imeversibly oxydized.
NTCB HC Cysis S-cyanylated and can be reduced to Ala with Ni Raney. Problem: Cys can cyclise imeversibly.
Pancreatic Elastase AT GUHETHNK Mot very specific.
Post Proline enzyme P¥ PP Cleave slowly Ala-Xaa. Work only with proteins or fragments less then 50 residues long.
Trypsin, Arg blocked KX K*P One of the variants of the classical Trypsin method. Same specificity can be obtained with Endopeptidase LysC.
Trypsin, Cys modified R™KH,CH R"P,K*P,C"P | One of the variants of the classical Trypsin method.
Trypsin, Lys blocked R*X R*P ©One of the variants of the classical Trypsin method. Same specificity can be obtained with Clostripain.
Trypsin R™KK R"PK"P Classical method: see the variants of this method using reversible modifications of either Arg, Cys and Lys1.
¥8 in ammonium acetate E"¥ See also the method with Y8 in phosphate buffer which allows to cut Asp-Xaa.
Y8 in phosph. buffer DUEK Slow to cut when Xaais Phe, Yal orLeu. See also the method with Y8 in ammonium buffer which will not cut after Asp.
Factor Xa IEGR"X Restriction Protease
Enterokinase DDDDK™X Restriction Protease

(Note: after viewing close this window)

6.3 Enzyme and chemical digestion and SDS PAGE Gel simula-

tions

“ TASK

e Under Proteases — Protease Map
within the Methods list select the fol-
lowing three items Chymotrypsin,

CNBr, and Trypsin.

e (Note: hold the command key (38)
on a Macintosh or the Control key

on Windows.)

More Methods ...

gy Proteases - Protesse Map
™2 Armillaria M., Cys mod.
T Armillaria Mellea
T BNPS or NCS/urea
™ Chymotrypsin
T Clostripain
TCNBr with acids
T CNBr, Cys methylated
T CNBr
T Endopeptidase LysC
T Hydroxylamine
T Mild acid hydrolysis
TNBS, long exposure
T NBS, short exposure
T NTCE
™ Pancreatic Elastase
™ Post Proline enzyme
2 Trypsin, Arg blocked
2 Trypsin, Cys modified
™2 Trypsin, Lys blocked
™ Trypsin
Y8 inammonium acetate
Y8 in phosph. buffer
T Factor Xa
™ Enterokinase

> %y Hydropathy - Kyte-Doolittle

e Drag the methods over to the main, central panel and release the mouse.

e The new methods will be shown a the bottom of the pane below the last displayed
method (here the surface probability).

e C(lick in a white are to deselect them for better viewing.

e Recognition sites are shown as vertical bars

OSurface Probability Plot -Emini

T T TTT T 1 T T T 10 OChymotrypsin - Protease Map (30 cuts)

OCNBY - Protease Map (10 cuts)

OTrypsin - Protease Map (13 cuts)

Holding the Shift key, Click on each of these 3 lines to select them again
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— 10 T T T ] | - T 1 [OChymotrypsin - Protease hap (30 cuts)|
IL T T - T T T_J [OCNEr-Protease Map (10 cuts)]
L T T T T T, | - T T T ] [OTrypsin - Protease Map (13 cuts)]

SISO Options . Net S

New Feature... 8K
o Select menu Sites & Features > SDS PAGE Gel Join to Feature...
Simulation. Sort Features >
. . . . . . New Prot
e Animage of the simulated separation will appear within g protesse List

i [ SDS PAGE Gel Simulation |
a2 new window. SDS PAGE Gel Simulation

Protease Fragment Summary

Show Prosite Database

e The background color default can be changed from black to white with the Options
menu items.

® O O SDS-PAGE Simulation of P62152 ...  [WJfItfJ| Net Search Window Help SDS-PAGE Simulation of P62152 ...
BRL High+Low M Marker Line Color » BRL High-+Low M Marker
BioRad NEE CHYM CNBR TRYT BRL ) )  — BioRad NEE CHYM CNBR TRYT BRL
Line Weight > L n —n n n n |
Fill Pattern >
— Fill Color [S 250000 {—— 250000
_— Page Color 3 Black 1000001 —— —— ——100000
— Font > v White 50000 {—— —— __ soooo
— Size > 25000 {———— —1 25000
—_— 10000 {—— H10000
5000 Lsooo
S 2500 - —_ L2s00
. 1000 = H1000
Options > Page Color > 500 e
White 250 e k250
100 H100
50 k50

CIIEIEN Net Search  Window  Help
V INFO

. Line Coor [ Black L
e Changing the page color from black Line Weight > Red
to white automatically changes the E ':: (Piitlt:rm : [__1Yellow
. . i =
line colors to the inverse color as Green
well, here black. Page Color » [EHCGan
Font » [ Blue
) [ Magenta
e There are other colors to choose Size y [ White

from as well.

Note: these colors apply ONLY to the lines selected within the Main View and NOT the
SDS gel.
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000 P62152 .pro
V T ASK Position Length Weight pl _ 1{2life HPLCrt Fragment

[Chymotrypsin - 30 cuts
1 1 14920 555 >20h 133 M
2 4 44546 345 >20h 758 ADGL
6 8 966.00 346 >20h 16.17 TEEQIAEF

To see a summary of the simulated peptides MO o o
1 he foll i de: Si & 5 ek 3% w3 bosbarmme
select the following menu cascade: Sites 2 13 3% Gm 133 DKoG

38 3 374431004  2m 687 RSL

Features > Protease Fragment Summary. 41 9 95788 357 >20h 1090 GONPTEAEL
50 3 39242 345 10m 435 QDM
53 14 147951 392 39m 17?0 !\l_E_‘r‘DADGNGTIDF

This opens a new window with the summary &
of the proteolytic fragments. 4

78 1

94

V INFO i07
. . . Fragment Summary Options...
A right-click of the mouse would bring an 1144 Grow vee e v

18 8 966.96 3.12 20h 9.44 TDEEYDEM

1
i Copy
1
i
£

H

o
N ]

option to Copy the contents and paste it i 3w va o sy gEr oo
. 143 3 34944 555 >20h 458 Y
elsewhere. Depending on the nature of the {3 b so0 sm dor T
software this is pasted into, the result could i 2T
. . . . 2 36 3979.37 384 >20h 7135 ADQLTEEQL.TTKELGTYM
be either an image or a plain text list. RO R
73 1 149.20 555 >20h 133 M

74 4 50464 11.05 >20h 423 ARKM
% 33 3813.16 448  3m 67.20 KDTDSEEEI..SAAELRHYM

111 15172283 357 >20h 5426 TNLGEKLTDEEYDEM

126 20 230146 348 30m 6155 IREADIDGDGQYNYEEFYTM
TASK 146 1 14920 555 >20h 133 M

147 3 33435 9.00 >20h 0.00 TSK
[}

Right-click (or Ctrl-Click) and select et FSATEESIER

1 14 165283 383 »20h 2181
15 8 956.05 4.18 30m 18.40 EAFSLFDK
Copy 23 9 90693 392 3m 972 DGDGTITIK
32 7 80495 624 30m 1323 ELGTYMR
. . . 39 37 407149 335 >20h 70.07 SLGONPTEA..PEFLTMMAR
[ ] 76 1 14617 9.00 3m 000 K
Open TextEdit Application B 1M1 9w e 0w K
79 91093.06 3.62 3m 1164 DIDSEEEIR
EAFR

[ ] a8 4 52156 624 30m 948
PaSte 92 4 S07.57 5.97 >20h 895 V¥FDK

. 149 . a6 12 124933 417 3m 1840 DGNGFISAAELR
(] Tl’y to move: 1t’s a picture 108 9102813 715 2 1222 HYMINLGEK
17 11134947 362  3m 1308 LTDEEYDEMIR

128 22 247967 348 30m 60.88 EADIDGDGE..EFYTMMISK

e TextEdit: File > New TextEdit m Edit Format Windo
(or use 38N shortcut ) Open... 320
Iml Window Help
o TextEdit: Format > Make Plain Text Font >
e Paste Text 4

e Now it is selectable plain text I
Prevent Editing

®00 Untitled ®00 Untitled 2
fSters ?] === =) ( Spacing ?] —_ ?] Position Length Weight pI 1/2 life HPLC rt Fragment 1
| 20 S S T SN TN TS S S N Chymotrypsin - 38 cuts |
) Ty T2 I3 Ts T 1 1 149.26 5.55  »26h  1.33 M |
2 4 445.46 3.45  »20h  7.58  ADOL |
6 8 966.00 3.46  >20h  16.17 TEEQIAEF |
R 14 4 493.54 6.22  3m 8.61  KEAF l
4 44546 345 >20h  7.58 ADOL 18 2 218.24 5.55 =26h 5.53 SL
8 08500 348 -20h 1617 TEEQIAEF 28 1 165.18 5.55  am 6.52 F |
4 43354 622 3m 861 KEAF 21 13 1392.46 3.99  3m 15.36  DKDGDGTITTKEL |
2 21824 555 >20h 5583 SL
JoEe EE RRL B B 34 4 406.49 5.55  »20h  5.80  GTYM J
13 138246 399  3m 1536 DKDGDGTITTKEL 38 3 374.43 10.84 2Zm 6.87 RSL
2D b 20 D EET 41 9 957.98 3.57  »20h  10.99  GONPTEAEL
.43 10. X
S Rl B IR e 50 3 392.42 3.45  1em 4.35 QDM
S0 3 30042 345 10m 435 OOM 53 14 1479.51 3.87  36m 17.89  INEVDADGNGTIDF
Within TextEdit results in image Plain text pasting results in editable text

Note: Sequence is one of the Methods and can be added for clarity within the main panel.
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6.4 Composition

The protein composition can be obtained from the Analysis menu.

mm Sites & Features
| Hide Available Methods
V TASK i Show Legend

. i
e Select the menu cascade: Analysis >  ; Tabular Data..
Model Structure

Composition Titration Curve...

e 0 (5.&;}ﬁposit—i(;;m6f P62152 .pro

Predicted Structural Class of the Whole Protein: Alpha
Deléage & Roux Modification of Nishikawa & Ooi 1987

Analysis ¥hole Protein
Molecular Weight 1681062 m.w.
. . . Length 149
e The new window will contain the P m— T
ptOtCiﬂ COI’IlpOSitiOIl Molar Extinction coefficient 149045%
' 1 A(280) = 11.28 maiml
Isoelectric Point 3.93
. Charge atpH 7 2387
i In the same Way as ShOWl’l mn the pre_ Whole Protein Composition Analysis
: : Mumb: b H b
vious section, the contents can be aming hcidfz) | oount | weight | frequency
ied il I Y U 3
cidic o .
Cople * Balsilc [[KR]] 14 11.67 9.40
Polar (NCQSTY) 30 19.26 2013
Hydrophobic [AILFWY) 43 27.68 28.86
. . LYY 0| 423 6.71
e The resulting pasted material can be son S| g oo
: ) . e A ISl B
either plain text or an image depend- F Phe 504
X < GGy 738
ing on the software receiving the uhis | Copy o
. KLys 537
pasting. LLeu 6.04
Mhdet 6.71
N Asn Select All 403
P Pro 134
e See above example with TextEdit o P
S8 3.36
TTher' 13 7.82 872
¥ Yal 7 4.13 4.70
WTp 0 0.00 0.00
¥ Tyr 1 0.97 0.67
B Asx 0 0.00 0.00
Z2Glx 0 0.00 0.00
H e 0 0.00 0.00
Ter 0 0.00 0.00

6.5 Titration Simulation

mm Sites & Features
V TASK Hide Available Methods
Show Legend

o Select the menu cascade: Analysis > g aklatic
A . Model Structure
Titration Curve Titration Curve...
Composition...
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000

Titration of P62152 .pro

14.0

13.5

13.0

125 A

12.0

pH
o
o

L4171

Boelkectnc Paint

-196 -14.5
Charge

-39.9 348 -29.8 -24.7

a4

109 16.0

6.6 Model Structure Simulations: Helical Wheel

The prediction of secondary structure will be highlighted in the next section. However, the
default view of Protean shows the predicted alpha- and beta- secondary structure. Protean
also offers a graphical view for these local folds of the proteins: helical wheel, helical net, and
beta net.

V'

ASK

On the main panel graphically select
with the mouse the length of the first
alpha helix structure on the first line: it
appears as a red feature.

Note: On the left panel, with blue squares, you may need to switch from the “object

selector” in the shape of a hand (_{'1]) to the “range selector” in the shape of an ar-

row (L).

From the menu select: Analysis >
Model Structure > Helical Wheel

Then select: Analysis > Model Struc-
ture > Helical Net

LU Sites & Features  Options  Net Search  Windo
Hide Available Methods E
Show Legend 8]
Tabular Data...
Model Structure > Helical Wheel
Titration Curve... Helical Net
Composition... Beta Net

Linear Space Fill

Apply Method Outline... Chemical Formula

Cavin Mathad Nutlina
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™ O O Helical Wheel of P62152 .pro(1,21)
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™ O O Helical Net of P62152 .pro(1,21)

Both methods are useful for locating hydrophobic or hydrophilic patches and particularly

useful for hydropathic helices.

6.7 Patterns Search: Prosite

V TASK

o Within “More Methods” choose
Patterns > Prosite Database

e Drag the listed item Patterns —
Prosite Database onto the main
panel. A progress window will

appear.

e The results will be displayed both
within the graphical panel and
under the Methods list

Title
Ruler
Sequence

Proteases - Protease Map

Patterns
Charge Density - Charge

Prosite Progress

Prosite Database
Ariadne file

Locating Prosite Pattern:

Time remaining: Less than a minute

FUTIIET UVET D FIELIug Lur i

More Methods...

v

"_,.' Patterns - Prosite Database

1 7= ASN_GLYCOSYLATION
1 & PKC_PHOSPHO_SITE
1 & CK2_PHOSPHO_SITE
1 & MYRISTYL

1 7= EF_HAND_1

1 T= EF_HAND_2

[j;-- Seq uence

0

Stop
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SMEDGLTEEQ | AEFKEAFSLFDKDGDGT | TTKEL GTWRSLGCN PTEAEL COMINE YDADGNGT | DFPEF L TIMARKMKDTDSEEE | FEAFRYFDKDAGF ISALELFHWTNLGEKL TDEEYDEMIFEAD I DGDGCH NVEEFY TMATEK®  BSequence

[ica OASN_GLYCOSYLATION - Prosite Datsbase
] [0 oPKC_PHOSPHO_SITE - Prosite Datsbase
500 o
T mm m O¢K2_PHOSPHO_SITE - Prosite Datsbase
(i | BMYRISTYL - Prosite Datsbase
I ] — I ] —  — 1 — | I [ DEF_HAND_1 - Prosite Database
! TZLT ] ! LD 1 e _HAND_2 - Prosite Database

Note: The EF-hand pattern is typical of calmodulin and typically exhibit a belix-turn-helix mo-
tif with acidic residues chelating a calcium ion.

6.8 Help - Patterns Search: user-specified descriptor (Ariadne

File)
Window NG
Help can be found with the last menu 5“"" ariadne 1:
item on the menu bar from all Lasergene =~ ————  feleTosies O ani —
modules. L O et
ﬁ ' Applying the Ariadne File Method s
Here is an example of Help search for the =—— L GTEERENERlE R G T |
Pattern Search method Ariadne. —0— ) Show All Results —
= — —
— ——
e 00 Search Results: ariadne
[<I>][ﬁv][#'] Q- ariadne
Title Rank
¥ Help Topics i
@ ari (- |
& Adding Ariadne Patterns to Protean I :
@ Pattern Matching Methods - Ariadne File T
Select “Show All Results” to & Applying the Ariadne File Method L :
dlsplay the list if entries in the (] Arlac‘in:e Struct‘ure Pattern-Matching Method for Protean I :
Helpb search. @ Modifying a Displayed Pattern L ,
clp @ Ariadne References [ !
. @ Changing Match Stringency I :
The results are shown in a new @ Changing Ariadne File Method Parameters I i
window and are sorted by rele- & Recognized Simple Pattern Elements I :
vance. @ Protean Analysis Methods [ !
@ Hierarchical Patterns I :
@) Dictionary of APSL Terms [ !
& i i
@ Creating a Pattern Descriptor [T
@ Exporting a Protean document to GenVision ]
Found: 17 help topics

The Ariadne method is different from the Prosite (http://prosite.expasy.org/) pattern search
and is based on a vocabulary of keywords and variables rather then ambiguous sequence
codes.
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To see an example for creating a search pattern file, see the help entry titled: “Creating a
Pattern Descriptor” towards the end of the list and “Recognized Simple Pattern Ele-
ments.”

To understand the meaning of descriptors with an example, see “Hierachical Patterns.”
See https://www.dnastar.com/protean_help/index.html#!Documents/patternmatchingmethodsariad.htm

or the short URL version: http://bit.ly/1FVLLV7

€ - C | 8 nttps://www.dnastar.com/protean_help/index.html#!Documents/patternmatchingmethodsariad.htm Q79

,iﬁ‘ Index Search ‘ @EJ @ E@ @ ‘

[ Protean Overview
™ Before You Begin

Protean Analysis Methods

O 10 Steps for Using Protean . .

@ Creating & Opening Protean Projects Pattern Matching Methods — Ariadne

[® Entering Proteins from the BLAST or Entrez File
Databases

(@ The Assay Document Located in the More Methods menu, the Patterns — Ariadne File

(@ Applying & Managing Analysis Methods method is a hierarchical pattern-directed method which locates

@ Protean Analysis Methods super-secondary protein structural motifs. It does this by identifying a
(@ Proteolytic Digestion Methods match between a Pattern Descriptor and a given protein sequence.
(@ Pattern Matching Methods — Prosite The Pattern Descriptor is the hierarchical pattern you wish to locate.

Database It may consist of amino acid residues, secondary structure elements,

& Pattern Matching Methods — Ariadne File i spacing elements and combinations of element types. The Pattern

[ Hierarchical Patterns Descriptor is an ASCII or text only document, written in Ariadne
. . Pattern Search Language (APSL). (See Dictionary of APSL terms.)
Creati Pattern D t
g Acri(:i?nmi:a di::; “::;n& (l:rotean Protean interprets Ariadne files and applies their Pattern Descriptors
g. ) if they match the protein sequence in question.
® Changing Match Stringency

® Modifying a Displayed Pattern

@ Dictionary of APSL Terms

® Recognized Simple Pattern Elements
O Charge Density - Charge
® Secondary Structure — Coiled Coil
[ Secondary Structure — Garnier-Robson
[ Secondary Structure — Deleage & Roux
@ Secondary Structure — Chou-Fasman
® Hydropathy — Goldman-Engleman-Steitz
O Hydropathy — Kyte-Doolittle

More:

% Hierarchical Patterns

% Creating a Pattern Descriptor

% Adding Ariadne Patterns to Protean
% Changing Match Stringency

% Modifying a Displayed Pattern

< Dictionary of APSL Terms

% Recognized Simple Pattern Elements

6.9 Quit Protean

We will reopen Protean in the next exercise.
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7. Protean: Secondary Structure Predictions

V INFO  Basics of sequence-based protein structure prediction:

Very often the only information at hand is the primary sequence of a protein, often deducted from
DNA sequence. Based on the protein sequence and amino acids biochemical properties, some soft-
ware predict the conformation of protein secondary structure elements: alpha helices, beta sheets, turns and
randon coils.

Most of the secondary structure predictions are based on tabulations of observed amino acids confor-
mations in solved 3D protein structures, and anticipate that similar residues will occur in analogous
configurations. In the algorithms of Chou and Fasman (1978), Levitt (1978) and Garnier, Osguthorpe
and Robson (1978), amino acids are classified as formers, neutral or breakers of the secondary struc-
ture elements.

Chou and Fasman used 19 protein structures, with 2,473 amino acids and Levitt used 11,569 residues
in globular proteins to deduct predictive rules, generalized here:

1- find any cluster of 4 consecutive helix-forming residues within any length of 6 amino
acids

2- propagate helix in both directions from this nucleus until:

3- at least 4 helix-breakers are found (tetra-peptide)

4- beta sheet rules are similar except that 3 out of 5 beta-formers are required to nucleate
a sheet

5- in the case of a tie between alpha and beta, the helix usually wins

6- turns require 4 out of 4 residues that prefer turn configurations.

The algorithm described by Gatnier ¢7 4/. is similar to that of Chou and Fasman and is also based on
observed amino acids conformations. However, this method considers a window of 17 residues (8 res-
idues on each side of the current amino acid on the sequence) and asks whether the flanking neighbors
favor helix, sheet or turn configurations. Therefore the method is not only residue specific but also
sequence specific. The program will also give different predictions if the user already knows that a pro-
tein contains a patticular alpha/beta ratio.

The algorithms and tables have been refined considerably but the principles remain the same today and
are good probably to 55% on average. But secondary structure predictions are not very reliable, espe-
cially for proteins that are not soluble or globular. The Chou and Fasman algorithm may be better at
predicting structures with large helical content.

Chou P.Y. and Fasman G.D. 1978 Prediction of the secondary structure of proteins from their amino acid sequence. ~Adp.
Engymol Relat. Areas Mol. Biol. 47:45-148

Levitt, M. 1978 Conformational preferences of amino acids in globular proteins. Biochenistry 17: 4277-4285

Garnier, D.G. Osguthorpe, D.J. And Robson, B. 1978 Analysis of the accuracy and implications of simple methods for
predicting the secondary structure of proteins. J. Mo/, Biol. 88:873-894
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7.1 Open the Protean software

“ TASK

Double-click Protean from the following location: 'S
/Applications/DNASTAR/Lasergene 12/

y 4

7.2 Open a protein sequence and display predictions

“ Edit Analysis Sites & F
TASK N

ew... 3N
Open a protein sequence from the Entrez database with ! Open... %0

the following Protean menu cascade: Enter Entrez Protein... 3R
File > Enter Entrez Protein...

Entrez Server:

. http:// .ncbi.nl... /entrez/eutils/

On the next form type P00568 as the accession number of (kb i 8
a human adenylate kinase. Enter Sequence ID or Locus Name

P00568
Click OK protein ?]
Within the next window change the name to adk.pro and Tave
save the file in LO2 on the Desktop. save As: adipra [~

Where: '-:@Desktop ﬂ
Click Save

((Cancel ) (s

As soon as you click save, the file is saved in the LO2 folder in a DNASTAR format, and the
structure analysis is immediately displayed in a complex, default prediction panel:

806 ' adk.pro
Iy [Fesition: 1 mw. 21634.84,ch +3.21,
| More Methads. ]
P — T T T T T T T T T T T T T T T T T T T T T T T T T T T D%
*; B Hyropatiny - Kyte-Coolitile 5 10 15 20 25 30 35 0 45 50 53 60 65 O 75 00 65 OO 85 100 105 110 15 120125 130 135 140 145 150 155 160 165 170 175 180 185 190
& g mphil oty - Ersentery Jp——— f— = f—— f— — M malph ~Gamierfio:
. A m— = EETE—— — e — [ i
=S ), Surface Probability - Emini
= e ) = L = = BB
& By Flexibility - Karpl us-Sohulz 8 e = e e —— =
i g, Charge Density - Charge T = o o = = oTum, R P
ﬁ %}Smcmdary Strusture - Garnier-Rabso T
= By Title ¢ o0 HO—0 1 o o ocol, F
45
P P
% gy Ruler ujl-“‘k-_m. - of N— } Flot -KyteDioo
g g, Sequence 4
- m — PR — " B WAlpha, Amphipathic Regions -
= b gy Seeondary Strueture - Chou-Fasman Pl AMPRIpSEREE Fegion=
mBeta, gions -F
i Hydropathy - Hopp -Woods BFlesible Fegions -KCaplusSe
gy At genicity - Jameson-Vol
B @hntigeric Indes - Jameson
i, Title
{%}Features
O3urface Frobability Flot -Emnit
o

The far left column contains icons to zoom or reduce the size of the display (magnifying
glass with a + or — sign within).
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The next column is a list of methods used to calculate the current display. The column can

nt
be made wider with the “curtain pull” icon: vI I
Pull this to the right to make the left panel wider.

The middle panel is that of the graphical display. Each method used for calculating the dis-
play is listed on the right hand panel.

7.3 Recalculating graphics (changing defaults)

V INFO

Each graphical plot is an object. Double clicking on one such object calls a dialog panel that
displays the defaults used to calculate this plot; at this point parameters can changed and the
plot recalculate.

For example the first plot depicts the prediction of alpha elements by the method of Gar-
nier-Robson. The prediction is based on a “decision constant” based on the percentage of
alpha and beta structures that are either known by other methods, or that could be inferred.
The algorithm calculates a value for this decision constant, which can affect the results.

V TASK

Double click on the first panel, titled

Alpha, Regions — Garnier-Robson Garnier-Robson Secondary Structure Prediction Method
This opens the calculation panel. O No Decision Constants
Change to “No Decision Constants” and Press @ Calculated Decision Constants
OK _ Specified Decision Constants
Note the change that occurs in the display of the Alpha Decision Constant: |8
predicted alpha helices as shown below (top is orig- SRS
inal default, bottom is recalculated) (@) (et to Defauts ) (Cancel) 0K
O D - O e O 55 BN SN 54, Regons -Gamierobson
¢ E= ! 8 e B = B S N BN mAphs, Regions -Gamierobson

Note: Constants are based on three protein classes: with less than 20%, 20-50% and >50%
alpha or beta sheet. Circular dichroism data is an experimental method that can help estimate
the alpha-helical content of a structure. If such data is know, use the “Specified Decision
Constants” option and enter values for both alpha and beta.
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7.4 Recalculating options from the methods panel (left)

v/ 1ask
{%Secondary Structure - Garnier-Robsor

On the left panel, click on the triangle next to “Sec- 41500 i
ondary Structure - Garnier-Robson.” This will display AN Beta Piot

subset items. B Turn Plot
Double-click on Alpha Plot. This will open the same i P

recalculation panel, this time with the calculated decision
constants filled in.

1 == Alpha, Regions
1 == Beta, Regions
1 ==Turn, Regions
1 *==Coil, Regions

Click on “Speciﬁed Decision Constants” Garnier-Robson Secondary Structure Prediction Method
Enter 55 and 30 for Alpha and Beta respectively O No Decision Constants
Cth OK ® Calculated Decision Constants

") Specified Decision Constants

1 Alpha Decision Constant: | 55
Note that changes occur for all the Garnier-Robson D el Conetan

objects, as depicted below

Beta Decision Constant: 30

Original default:
L EE e == = I | = phs, Regions -G
B — [ 1 {1 1 1 1 MEEeta, Regions - Gs
T | 1 I+ N =) fezl Ht B Turm, Regions - G
Recalculated
4 — = B — B S B b Regons-Gi
5 B = ) h = BB mEBets, Regions -Gar
T i O o, | ot o= = = o @ Turm, Regions -Gt
o2 (18] [ -1 F =TI~ T T U I W b Iy B DU I e W B e 1 L P
[ ] [ [
v/ Task _ _
I Alpha, Regions - Garnier-Robson —
Place the mouse cursor above the Alpha, Regions ___ The Carnier-Osguthorpe-Rohson Method
K . computes a prediction of secondary structure
— Garmer—Robson and wait a few seconds. A yCﬂOW — of Alpha, Beta, Turn and Ceil conformations. ——
window will reveal the nature of the plot and some of  — cyrrent settings: 0
: b — Calculated Decision Constants ]
its parameters, sugh as the Decision Constants, here e e I
55 and 30 respectively for alpha and beta. Beta Decision Constants: 30

7.5 Reorganizing the panel plots

As each plot is an independent object, it can be dragged and moved within the graphics pan-
el

V TASK

As an exercise move all the Garnier-Robson panels and place them in the same order as in
the image above.
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7.6 More methods

For clarity and simplicity, only a limited number of

plots (based on specific methods such as Garnier- U
Robson) are shown at first. Sequence
) Proteases - Protease Map
(/ Patterns >
TASK Charge Density - Charge !
. e Secondary Structure » Coiled Coil £
Other methods or objects can be added from the More § Hydropathy > | Garnier-Robson
[ Antigenicity >
Methods... pull down menu. For example, select the Amphilicity - Eisenberg Chou-Fasman
7 Surface Probability - Emini
Secondary Structure > Deléage & Roux method. Dbl Ka,ph’fs = ——
. . More Methods ... v
This will create a new entry on the left panel called By i S TR
“Secondary Structure — Deléage & Roux” T
Beta Plot
EA Turn Plot
B2 coil Plot

Click on the triangle at left to expand the visible sub-
contents.

== Alpha, Regions
== Beta, Regions

== Turn, Regions

[SHI S [ B 4|4 4

== Coil, Regions
| 4y Hydropathy - Kyte-Doolittle

Click on the Alpha, Regions button and drag it onto the graphics panel. A new alpha heli-
cal prediction plot is displayed. You can rearrange the panels order and place all three alpha
helix structure prediction objects in a row as shown below:

| e BN B I = Fegins
A [ T e T e e S [ TR EEEEE [T I -
PO CHO O MO H . ] Clphs, Regions Dz

Deléage & Roux Parameters

Note: as before the calculation methods can be altered by tctunl Class - @ Compatar Calculited
double clicking on Alpha, Regions icon. ::
OA+B
Here the calculation method is based on a structure class of Onse-A
protein, such as alternate alpha/beta topology. %:’ =
Set to Defaults ) (cancel) € ok )

7.7 Changing colors and patterns of plots

The other 2 helical plots have a red filled look. These cosmetic changes can be changed from
the Options menus and submenus:

MNetSearch ‘Window  Help m Net Search Window Help mNetSearch Window  Help Net Search Window Help

v I Black Line Color > | Line Color A R=1 Line Color L =]
Line Weight [ Red Line Weight » O.ZS Point Line Weight Line Weight > [ —
| Fill Pattern > T vellow ¢ Fill Pattern > 0.5 Point Fill Pattern > m
| Fill Color »| EEEIGreen i Fill Color » v 1Point Fill Color Black
| Page Color »  [EHCyan ¢ Page Color > —Z—En[— """"""" Page Color > Red
Font > Blue Bl 3 EYellow
size > [ Magenta
[_Iwhite

The default pattern (*) is empty and should be switched to completely filled (black square) or
patterned designs.
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To make this new panel look like the other two, follow the following menu cascade se-
quences:

V TASK  Click on the new Deléage & Roux Alpha, Regions panel object
Options > Fill Pattern > black-square
Options > Fill Color > Red

e Bt
| —
Note: Graphical interfaces are usually very redundant. All the | Method Parameters..
= : i K = Model Structure > —+——H
options menus are also available by Ctrl-Clicking on the ob- PR
ject, to open a contextual menu. e el s a— e
Fill Pattern > [ Green
Fill Color > == Cyan
Other menus are also present in addition to the Options L Page Color ;g
R ey [ Magenta |

e [ | white |
Ll R B R |

==

7.8 Tabular Data

The graphical panel presents an overview of the computed data. However the pertinent in-
formation calculated for each residue can be displayed in a table. Only the objects present on
the graphics panel are shown on the tabular panel.

Sites & Features Options
v/ Task e ~
. . ] |
To dlsplay the data in table form, select the
b . Model Structure »
following menu cascade: Sleat £
Analysis > Tabular Data... Composition... 1
(s Haka) Tabular Data for adk.pro
Colors | | | | N [
IAn . . . . . . . . -1.93 . . . 160
It A A A E B T T C .68 * * F 3.0
Ikan .51 .43 0.7RE | 0.09238 0.204 | 0,113 0247 .13 .47 0.439 0479 | 0605 .53
Gami... | Chou-... | Deléa. .. | Gami.. [ Chou- | Garmil.. | Chow-. o [ Gamie. | Kyte-. | Eizen... [Eisen... | Karpl... | James ...
Fes | Fos | Alpha Alpha Alphi, Bwta Eata Tum Tum Conil Hydr... | Alpha Eeta | Flexd .. | Antig... |[f
It 1 A A A 0.58 . * . 0.73
Gy 2 A A A 1.01 * * . 0.73
Gy 3 A A A 1.44 * * . 0.73
Lys q A A A 1.52 . . . 0.73
Leu 3 A A 1.96 . * F .50
Lys f A A . 1.67 F .50
Lys 7 A B n.va F .50
Thr g A B 0.08 F 060
Lys a A . B .82 . . F .45
1 10 E B .87 . . . 4130
1 i E B -1.26 . . . 160
Phe | 12 E B -1.64 . * . 160
Wal 13 E B -1.54 . . . 160
Wal 14 E B . -1.93 . . . 160
Gly | 15 . C -1.34 . F 05
Gly | 16 T C 1.80 * F 0.5
Pro 17 T C 1.0 * F 0.5
Gly |18 . T T .46 * F 1.23
Ser | 19 A T T 1.00 * F 1.55
Gly | 20 A T T 1.34 F 1.85
Lys | 21 A T T 1.02 F z.70
Gly | 22 A T C 1.23 F .23
Thr | 23 . A T C 1.62 * F 300
Gl | 24 A A A 1.03 F z.10
Cys | 23 A A A n.52 . F 1.35
o IR 1 L L N oAQ + [ =4 1 ne
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v o - R 5 MG o [
Note: One or more column can be selected and L |Minimum 0.6 9.03
L. . 2 |Maximurm 2.1 4,54
then pasted within a spreadsheet such as Mi- 3 Mean 083 118
crosoft Excel for further analysis. When the PN Residue Pasition Antigenic Ind Surface Probabilit
. L 5 |Met 1 0.75 2.22
columns are copied and pasted within Excel, & |alu 2 0,75 143
the first 2 columns (A and B) of the new 7_|Glu 3 0.75 2,24
. . B |Lys 4 0,75 4,54
spreadsheet are automatically populated with 9 (Leu 5 o.a 278
the residue name (A) and sequence position 101 ys & o.s 4,36
i : 11 |Lys 7 0.9 1.53
number (B) for convenience. On this example 12 IThr a De 13
the antogenic and surface index (last 2 columns 13 Lys 9 0.45 0.56
fth 1 h h d 14 |1le 10 -0.3 0,21
of the Tabular data) are shown when paste 15 Tle 11 0.6 011
into Excel. 16 |Phe 1z -0.6 0.05
7.9 Reality check
A 3adk 2 & 11 16 21 26 31 36 a1 a5 51 <11 |5M
E EkLEK KGTLCEET VLK TGEOLLRAEWSS:-ARGEMLSEIME

vV Task (optional)

It happens that this protein has
been crystallized and is therefore a
known 3D structure with PDB 1D
code 3ADK.

If you have time, you can use the
program PyMOL to “fetch” entry
3ADK and represent it as a cartoon
structure:

Names Panel: 3adk > S > Cartoon

colored by secondary structure:

Names Panel: 3adk > C > ss >
choose option with red helix

You can then display the sequence (Top menu Display > Sequence On) to more easily see
the amino acids involved in alpha helices.

From the tabular data of Protean (top menu Analysis > Tabular Data...), you can also see
which individual amino acids are predicted as alpha helices by various methods. It is there-
fore possible to see how well some helices are predicted and even count them.
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8. Protean 3D

Protean3D is a new addition to Lasergene for protein analysis that includes 3D (Z.e. PDB
files) and variations of the various “methods” explored within Protean.

8.1 Try Protean3D

Optionally you can explore the 3ADK structure with Protean3D that you will find with the
other Lasergene modules in ~ /Applications/DNASTAR/Lasergene 12/

With this version it is possible to open the file directly from the Protein Data Bank web site
(www.rcsb.org) with the menu cascade File > Open From PDB...

Protean 3D will open the file and automatically show the protein as ribbons and any solvent
as spheres.

doy Help

e (s) Protean 3D - 3ADK.pdb

@ssame

T *3ADK.pdb &3 , =g [@ Explorer &3 |fx Methods‘ = E}
Name Details
™ v3abk REFINED STRU
4 A ADENYLATE K
[ ¥ 2 Ligands (2)
~ > 504 (2) SULFATE ION

|

rtby: (+) Type () Position
- Details
WKSD 2° Structure (15)

[&4) > Helix (10)
) P Sheet (5)
'VPDB 2° Structure (13)

“
™ PHelix (8)
“
“

a

P Sheet (5)
P Site (2)

H O

e
"ADENYLATE KINASE (3ADK-A)

|@ petails | % syle 52 |5 Models| = 1|

P08 2¢ “WWW— ——WWWWWWW— <
w0 2 —MWW— ——WWWWW—
Sites [ e—y - e
Sequence XMEEKLKKSK ! | "V VGGPGSGKGTQCEKIVQKYGY T STGDLLRAEVSSGSARGKMLSEIMEKGQLVPL
Change color for current selection
T L B o e e L LI I o e

e ' ] b ' ) ' B j & ' P ! & & Fill
I T e e (o0 ———0
o MWW —— AMWA—— — AW —
Sites - e - Color Style
Sequence ETVLDMLRDAMVAKVDTSKG L | DGYPREVKQGEEFERKIGQPTLLLYVDOAGPETMTKRLLKRGETSGRV [ Color by element (except carbon) |
fuler LS e e e L e e T T T T T 139

71) AL GL) IJ‘) 3 149 )JQ Background
Pos2* ——WWWWWWWWWW—— —WWWWWWWWW— @
o —— MWWWWWW— MWW —  —— MWW —
Sites. - -
Sequence DDNEETIKKRLETYYKATEPVIAFYEKRGIVRKVNAEGSVDDVFSQVCTHLDTLK
fuder SRR SN SR ALY | ALY AR LR AR 194
Ligands. S04, S04

ST — o

3ADK:A(10..15, 35..38, 90..93, 114..119, 170..174)
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In the middle panel to the right the “Features” section will list the secondary structure found
within the PDB file as well as in the KSD' secondary structure database (see arrow in image.)

On the image above it was chosen to select the Beta sheets from both offered methods. This
has the effect to color the sheets in cyan-blue within the 3D viewer as well as the bottom
panel that illustrates in cartoon form the secondary structure.

If you have time you can explore other aspects of Protean3D such as the “Rendering” and
“Color” panels.

2 Color “ < Rendering

Change color for current selection Change rendering for current selection

Fill Backbone .
B v Sticks |
@) Ball and Stick ‘
Wireframe

Color by element (default) Spheres U

v Color by element (except carbon) LJ Ribbon

Color by chain . Ribbon (cartoon) :

Ribbon (solid)
Tube

Tube (temperature)
Tube (occupancy)
Trace

Trace (wireframe)

Trace (spline) L

Points
Invisible

Here the background was changed from the default black to white for printing purposes.

Color by amino acid chemistry
Fill with solid color

o T

8.2 Analysis panel

All or most of the methods available in Protean are also present in Protean3D and visible
when clicking on the Analysis button (circled in image below) next to the Structure button in

the middle pane

! Kinase Sequence Database is a collection of protein kinase sequences grouped into families by homology
of their catalytic domains. http://sequoia.ucsf.edu/ksd/
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@ Protean 3D _File

Edit_View Structure Analysis Window _Help

249

© 5 & & v @000ssd

800 Protean 3D - 3ADK.pdb
<3 [*
el AT
T *3ADK.pdb 2 = 0| & explorer 8| fx Methods =0
— Vol
Name Oeuis
¥ Va0 RENED STRU

Example: click on one
beta-sheet arrow within
the Sequence panel (the
bottom panel) for ex-
ample around amino
acid residue 114-119.

ADENYLATE

A
& v Ligands @)

¥ ruse SULFATE O

W rro82 s
¥ »sie@

Once clicked the same
area will be highlighted
on all methods (en-
hanced with black out-
line here.)

N —

3ADKA(114.119)

@ oeais | swe % | & vodess| = O
= Rendering
= Color

= seauence

HO

o wmliCl - e
XMEEKLKKSKI | FVVCCPGSGKGTQCEKIVAKYGYTHLSTGDLLRAEVS SCSARCKMLS EIMERGQLVP LETV LDMLRDAMVAKVDTSKGFLIDGYPREV

T T T LARRRS p T T oo

- w - -
GPETMTKRLLKRGETSCRVDDNEET IKKRLETYYKATEPV I AFYEKRGIVRKVNAEGSVDDVFSQUCTHLDTLK

5 190

Clicking on the @ sign at the left will open each method to full display, for example with
Chou and Fasman here, where the blue highlight is also shown.

Secondary structure - Chou-Fasman

[HE T e

Alpha Plot

B

Alpha Regions

- - N - . L
1852 Beta Plot
- } rJ—H1 Jhnn 2 pnEh M g s oo oen N P pemy b

Beta Regions
T 1 — "
55 — Turn Plot

v
_ L- a_ B d .

B EEEEE e b i |

Turn frequency

n
eo J = e T Yt = o

—i—aa..——— 8=

To close click on the & sign.

Pt —_— — T

Turn Regions

8.3 Learn more from DNASTAR tutorials and videos

To learn more about Protean3D DNASTAR provides tutorials online including video tuto-

rials! The web Protean3D page is at:
http://www.dnastar.com/t-protean-3d.aspx
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@ LASERGENE®

%6 | Protean 3D"

From the web page:

“Protean 3D is Lasergene's application for exploring macromolecular structure, motion, and
function. Rich, synchronized graphical views allow you to see the 3D molecular structure,
the annotated sequence, and the analysis of applied prediction methods simultaneously,
enabling easy identification and analysis of secondary structure elements. Protean 3D also
provides access to the Motion Library, where you can browse and search over 300 animated
and annotated macromolecular conformational changes, and to NovaFold, which allows you

to predict three-dimensional structures for protein sequences.”

Video tutorials are at: http://www.dnastar.com/t-protean-videos.aspx

SOFTWARE ~WORKFLOWS ~SUPPORT ~CONTACT BLOG REQUEST QUOTE Free Trial &

° . CHAT

¥#g|Video Library fvE
IN Training and Support

Select one of our training videos below to see how it's done. Don't see what you're looking for? Please let us know. We'd be happy to create a video or do a demonstration via
webinar for whatever workflow you need.

Note: all of the videos below are hosted on YouTube. f you are unable to access YouTube, please use our alternative video library page which presents the same videos as flash-embedded html.

Videos available by: Search: |

Protean and Protean 3D
#4 DNASTAR - Proteomics Software v
#4 DNASTAR-An Introduction to Pi
- INASTAR - Locating PROSITE Patterns on
#4 DNASTAR - Changing Rendering Styles to H
MegAlign And MegAlign Pro (17) #4 DNASTAR - Using the Motion Library vie
NASTAR - Protean 3D's Analysis View
INASTAR - Rotating and Moving a Structure v: ls
SeqBuilder (25) #4 DNASTAR - Sequence Based Epitope Prediction in Protean 3D view pecails
/% DNASTAR - Creating Surfaces and Adjusting Lighting on St es in Protean 3D view Details
SeqMan NGen (41) 24 DNASTAR - Protein Structure Alignment in Protean 3D view
SeqMan Pro (49) Eﬁ DNASTAR - Enim.ne.Prediclion Using the DNASTAI} Metho
#4 DNASTAR - Identifying Protease Cleavage Sites Using Protean 30
SeqNinja (3) #4 DNASTAR - Getting Started With NovaFold view oetais
#4 DNASTAR - Using Protean Methods view betails

© e O

TUTORIALS VIDEOS REQUEST SUPPORT FAQS

ArrayStar With QSeq (27)

GeneQuest (8)

Sequence view petails
ht Features of Interest view pecails

GenVision (5)

9. Quit All Programs

1) Quit Protean and/or PyMOL
2) Close all windows.

R Se
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L02 — Supplemental: Primer Design

1. LO2 - Setup:

QG Edit View Go Window

V TASK If it does not exist yet, create a folder | New Finder Window #N
named 1.02 L New Folder {0 %BN
BACKGROUND

Primers are small, oligonucletotides complementary to a specific location of a nucleic acid
strand. Primers are used widely in PCR (Polymerase Chain Reaction) to amplify specific re-
gions of nucleic acids, for example genomic DNA fragments or mRNA molecules. In this
case primers are designed in pairs. For the generation and subsequent cloning cDNA frag-
ments primers can be designed as a single sequence.

Primer design is one of the most critical parameter in designing PCR experiments as most of
the outcome of the experiment depends on many of the primer’s properties. Here are some
critical or important parameters to consider in the design of primers:

Primer length: oligonucleotides between 18 and 24 bases in length are the most sequence
specific (at the optimal annealing temperature). If the primer is too long the annealing is less
efficient.

Annealing temperature: It has been determined empirically that a good annealing tempera-
ture is approximately 5°C lower than the melting temperature. (Tm).

Melting Temperature (T'm) : a PCR reaction uses 2 primers. Both primers should have a sim-
ilar melting temperature. If the Tm are too dissimilar the high Tm primer will mis-prime at
lower temperatures while the low Tm primer may not be efficient at the higher tempera-
tures. Nearest neighbor thermodynamic calculations is the most accurate method to calcu-
late the melting temperatures of primers. However in the 18 to 24 length range the formula
Tm = 2(AT) + 4(GC) can be used as an approximation. A melting temperature of 55°C -
72°C gives the best results.

Specificity: depends in part on the primer length. Repetitive elements in the DNA sequence
may be responsible for random annealing resulting in a smear on the gel. Short 3’ comple-
mentary stretches may cause non-specific annealing at lower temperatures.

Complementarity within primer sequences: Primers should not contain stretches of more
than 3 complementary base pairs in a row, as this would result in “snap back” configura-
tions: partially double-stranded structures of the primer folding back onto itself. Similarly,
sequence similarity should be limited between the 2 primers used in a reaction to avoid pri-

mer dimers .
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G/C content, homopolymeric, (T, C) and (A, G) stretches: Ideally the chosen primers will
have a near random sequence with between 45 to 55% in GC content. PolyC and polyG
promote non-specific annealing while polyA and polyT stretches can facilitate “breathing”
after annealing. Similarly polypyrimidine (T, C) and polypurine (A, G) stretches should be
avoided.

3’-end sequence: a G or C residue should be included at the 3' end of primers since a “GC
Clamp” helps correct binding and minimizes breathing.

- Summary Design Rules -

1. Primers should be 17-28 bases in length;

2. Base composition should be 50-60% (G+C);

3. Primers should end (3") in a G ot C, or CG or GC: this prevents "breathing” of ends and increases effi-
ciency of priming;

4. Tms between 55-80 °C are preferred;

5. 3'-ends of primers should not be complementaty (ie. base pair), as otherwise primer dimers will be syn-
thesised preferentially to any other product;

6. Primer self-complementarity (ability to form 2o structures such as hairpins) should be avoided;

7. Runs of three or more Cs or Gs at the 3'-ends of primers may promote mispriming at G ot C-rich se-
quences (because of stability of annealing), and should be avoided.

Adapted from: Innis, M.A. and D.H. Gelfand. 1990. Optimization of PCRs. In PCR protocols: A guide to meth-
ods and applications (ed. M.A. Innis, D.H. Gelfand, J.J. Sninsky, and T.J. White), pp. 3-12. Academic Press, San
Diego, CA.-See

http://bioweb.uwlax.edu/GenWeb/Molecular/Seq Anal/Primer Design/primer_design.htm#designrules

or short URL: http: //bit. lY/].jNZUgV

2. DNASTAR PrimerSelect

DNA* Lasergene 12 modules are located within
Macintosh HD > Applications > DNASTAR > Lasergene 12

The DNA* Lasergene module for primer design is

PrimerSelect ‘

The program can be used for PCR primer selection, IIIIIIY
sequencing projects (primer walking) or to introduce _
mutations.
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2.1 Launch PrimerSelect

V TASK

e Double-click the PrimerSelect icon

2.1.1 PrimerSelect Help

‘/ INFO - PrimerSelectHelp

[ Contents || index | searcn | | o[o](2](a]=)©
o |

Help is available from the 510 eps o Usg Prmerslc PrimerSelect Overview

Help menu bar: S :::::: ;Lg:::é:g & Project Note: For Customer Support contact information, and for a link to the most up-to-date version of

@ The Document Window this help, please see Before You Begin.

|-| | 0 Modifying the Length of a Template Sequence o lect s the L
e p [ Defining Primer Characteristics ! N s the A Py
& Handiing Rep sequencing, and hybridization experiments.

Search s Locating Primers, Probes, and Primer Pairs

®

that helps you design primers and probes for PCR,

The project begins when you enter your DNA, RNA, or back-translated protein template
sequence. PrimerSelect can read sequence files from a wide variety of file types. You may also
enter sequences from a database accessed over the Internet or intranet, such as NCBI's Entrez

[ Creating Primers Manually Via Visual Inspection

O Entering & Evaluating Existing Primers database. Alternatively, you may search these databases using text queries, and download the
PrimerSelect Help @ Viewing Primer Information results directly into PrimerSelect. If you want to find similar sequences to use as templates, you
" (@ Using the Primer Workbenches may also select a sequence in your PrimerSelect project, query a BLAST database such as
The Document Window @ Editing Primers in the Workbench NCBI's BLAST database, and then add sequences from the results list directly to your project.
[ Working with Primers Created in SeqBuilder There is no need to launch a browser. Finally, if a sequence file is longer than you need, you may

DNASTAR Web Site

@ Methods Used in Primer Design specify a sub-range of the sequence by coordinates, by selecting a feature from the feature table.
]

Software Updates ] geleming and Editing Genetic Codes Sequences added to a project are arranged in the Document Window, the principle working area
i @ Printing in PrimerSelect. The Document Window is used to collect and inspect template sequences and to
Technical Su pport RequeSt [ Saving, Closing, & Exiting evaluate search results. The window has five views which display templates, primers and
(@ Menu Commands products. Once you have entered one or more template sequences, PrimerSelect processes the
(@ Frequently Asked Questions template for melting temperatures, free energy, and terminal free energy in pentamer windows.
@ Appendix These primary { are all by u: pecified initial iti including primer

concentration, salinity and AG calculation temperature.

After template processing, PrimerSelect locates and scores primers by user-defined
istics. Primer “Wq " allow you to modify your primer and see how your edits
affect translated reading frames, secondary structure, false priming sites and restriction sites.
Once you have selected and optimized your primer, PrimerSelect lets you create documents
the ical activity of the primers, and i ion products.

id

Or online at https://www.dnastar.com/primerselect help/
2.2 Importing a sequence

We will select primers flanking the region of the HIV-1 envelope poly-protein in order to
amplify it. The same primer pairs could then be used systematically on various isolates to
collect and compare sequences.

Within this sequence the coding region for the envelope poly-protein is from 6225 to §795.

V m Edit Conditions Locate
TASK
[ )

New #EN
Within the File menu select the option Open... 0
Open Entrez Sequence... or use the key- Enter Sequence... $®E
board menu shortcut 38R Enter Entrez Sequence... #R

Enter New Primer...

e Within the new window enter the sequence Entrez Server:
accession COdC K03455 http://www.ncbi.nl...gov/entrez/eutils/ @

e This is a complete genome.
Enter Sequence ID or Locus Name

e Save the file within the 102 directory creat- (ko345 |
ed above — B
e Click OK and save as file K03455.seq @ ) D)
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The new sequence will be shown as a simple long rectangle, shorter than 10,000 bases long
within a new, untitled window:

® 00 Untitled

=
¥4
ﬂ 2008 4000 6000 3800 10000
gg | KB3455 .seq

@

N

Various icons at the left of the PrimerSelect window are switches to display various proper-

Tm
ties of the template sequence, such as theTm over a window range ( -4 or free energy plots

(e.g. ﬂ) The default is the schematic presentation, toggled with the E button at the top.

2.3 Limiting the Annealing Region

Allow approximately 200 bases as a priming area:

V Locate Log Report Opf
TASK

Sequence Positions and Limits... &=

¢ Select Conditions > Primer Loca-

. Initial Conditions...
tions... or choose the shortcut 8L

Primer Characteristics... #K

Primer Locations... #L

Mispriming...

Hntitlad
* From the pllﬂ—dOWﬂ menu at the = Pproduct Length -
: : Upper Primer Range and Product Length
tOp Of the dlalog WlﬂdOW SCICCt the Lower Primer Range and Product Length
“Upper and Lower Primer Rang- SRS LI, v Upper and Lower Primer Ranges +)
es” and enter 6000 to 6225 for the Minimum Maximum
Upper Primer Locations and 8795 to
9000 for the Lower Primer Location. Upper Primer Locations: | 6000 6225
Lower Primer Locations: 8795 [900(1 1
° CliCk OK Avoid Locations Containing Repetitive Sequence within 10 bp of 3'
@ Set to Defaults Cancel
Note that triangular marks are now displayed within the schematics presentation
® 00 Untitled
= ™~
&
AG T T T “ T
2606 4000 6000 5006 10600

ég | KB3455 .seq |
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2.4 Calculating primer pairs:

V Log Report Option
TASK

Primers & Probes 8F
e Select Menu Bar: Locate > PCR Primer Pairs

. . PCR Primer Pairs 8Y
The results appear in a separate window.
000 Located Primer Pairs
lOH 11 Primary Pairs, 71 Located, S Altemates
T T T T T I' T T ‘ d
1606 2000 3000 4000 5000 6600 7000 2000 9860 Score  aTm  Ta-Tm  Length
o K i 3= % < 35|
U B y J— 27.3 S.1 28.7 2.951Kb
= > @) 26.5 4.8 31.7 2.714Kb
B 7 T— 12.5 4.2 33.5 2.871Kb
o ad 18.2 11.8 32.5 2.865Kb
o a 9.2 4.8 33.2 2.747%b
o a 6.4 18.7 32.7 2.999Kb
Alternate Pairs:
C < 26.9 18.6 32.7 2.814Kb
D a 19.1 13.3  32.0 2.813Kb
3 | 16.6 11.8 33.9 2.814Kb
D a 14.8 9.6 32.7 2.812Kb
3 e 18.5 18.8 33.9 2.812Kb
* On the original “Untitled” window Click on the sequence view icon ‘ -I on
the left side
* This will present the sequence, in split windows
®N0 Untitled 2
Z . GTGGTCCATAGTARTCATAGAATA
5 [HHIHHH—HIH\;LH»— TAGTTGTGTGGTCCATAGTARTCATAGAATATAGGAAARATAT TRAGACAAAG | |GATGGGTGGCARGTGGTCARRRAGTAGTGTGAT TGGATGGCCTACTGTARGGGAAAGAARTGA
ﬁ 3.[TTRTTHTTHTEEvTTHT\ZHH!ZF—\ZH!Z!ZR!SL‘-THTIZHTTHIZ‘THTIZTTHTHTEE TTTTATAATTCTGTTTC CTRCCCACCGTTCACCAGTTTTTCATCACACTAARCCTACCGG ATGACATTCCCTTTCTTACT
TCAC GATC

6120 6140 6150 3300 8320 3840
{ATAATRAATAGCARTAGTTGTGTGOTCCATAGTARTCATAGAATATAGGARRATAT TARGACARAG | GATGGOTGOCARGTGOTCARARAGTAGTGTGATTGGATGOCCTAC TGTARGGGARAGAATGR

2.5 Evaluating primer pairs: menu “Report”.

V Options  Net Search Wi
INFO | Primer Self Dimers 8D |
. Primer Pair Dimers L

Primer Hairpins c

A report on primer pairs can be called on | Amplification Summary [

cither from the menu bar “Repott” or using ~; Composition Summary =

the keyboard shortcut 8D. " Located Primers & Probes %[ -
Located Primer Pairs 8]
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Another method is to right-click on the

primer to be studied.

| 256

Primer Self Dimers
Primer Pair Dimers
Primer Hairpins
Amplification Summary
Composition Summary

Located Primers & Probes

Document Window
Choose This Pair

Lock Upper Primer
Lock Lower Primer

Work on Upper Primer
Work on Lower Primer

We will use the first pair at the top of the list as the print-out examples.

b0 = 9600

Using either method to report (Report menu or right-click) explore the 5 menu options:

Primer Self Dimers

000 Self Dimer Formation

11 dimers found
+[60852..6072], 46 = -3.1 ke/m (worst= -35.8)
s' HGTHCHTGTHHCGCHHCCTHT 3"
I Il I
3" TATCCAACGCAATGTACATGA S'

+[6052..6072], 2 bp, 46 = -2.0 ke/m (worst= -35.8)
S' AGTACATGTAACGCARCCTAT 3'
I Al |
3' TATCCAACGCAATGTACATGA S'

+[6052..6672], 2 bp, 46 = -1.6 ke/m {worst= -35.8)
5* RGTRCATGTARCGCARCCTAT 3'
I 111 I
3' TATCCARCGCAATGTACATGA 5

+[6052..6872], 2 bp, 46 = -1.5 ke/m {(worst= -35.8)
5' AGTACATGTAACGCAARCCTAT 3'
I
3" TATCCARCGCAATGTACATGA S'

—[9964..994!] -1.3 kcfm {worst= -43.7)
s’ GCTC\JTCTCHTTCTTTCCCTTHLH 3
I Il
3' ACATTCCCTTTCTTACTCTGCTCG S°'

+[6052..6672], 2 bp, 46 = -1.3 ke/m {worst= -35.8)
S' AGTACATGTAACGCARCCTAT 3'
[N
3' TATCCRACGCAATGTACATGA S'

+[6052..6072], 2 a6 = -1.3 kc/m {worst= -35.0)
5" ﬁuTRCRTGTHRCGCRHLCTRT 3"
I 1 I
3" TATCCARCGCAATGTACATGA S'

+[6052..6672], 2 bp, 46 = -1.0 ke/m {worst= -35.8)
S' AGTACATGTAACGCARCCTAT 3'
I 1
3' TATCCAACGCARTGTACATGA 5'

0[6852..6872] = -1.8 ke/m {worst= -35.0)
5' HGTHCHTGTHHCGCHHCCTHT 3"
1
3" TATCCAACGCAATGTACATGA S'

-[8884..88411, 2 bp, 46 = -1.8 ke/n (worst= -43.7)
5' GCTCGTCTCATTCTTTCCCTTACA 3°
Al
3' ACATTCCCTTTCTTACTCTGETCG S°

+[6052..6072], 2 bp, 4G = -1.8 ke/m {worst= -35.8)
s' HGTﬂCHTGTHHCGCHHCCTHT 3"

[ [
3' TATCCAACGCAATGTACATGA S'

OO0 0 Pair Dimer Formation

Report > Primer Pair Dimers

8 dimers found.

+[6052..6072] vs. -[8864..8841], 5 bp, 46 = -6.2 ke/m
s' HBTHCHTHTHHCFCHHCCTHT 3
LIl I
3' RCATTCCCTTTCTTRCTCTGCTCG S

+[6852..6072] vs. -[3864..8841], 3 bp, 4G = -2.3 ke/n
S' AGTACATGTAACGCARCCTAT &'
11 111
3' ACATTCCCTTTCTTACTCTGCTCS S

+[6852..6072] vs. -[3864..8841], 2 bp, 4G = -1.9 ke/n
S' AGTRCATGTARCGCAACCTAT 3'
111 |
3' ACATTCCCTTTCTTACTCTGCTCS

w

+[60852..6072] vs. -[8864..8841], 2 bp, 46 = -1.9 ke/m
S' AGTACATGTARCGCAACCTAT 3'
111
3' ACATTCCCTTTCTTACTCTGCTCG S

+[6052. .6072) vs. -[8864..8841], 2 bp, 46 = -1.9 ke/m
S' AGTRCATGTAACGCARCCTAT 3
[ 11
3' RCATTCCCTTTCTTACTCTGCTCG S

+[6052..6072] vs. -[8864..8841], 2 bp, 46 = -1.6 ke/m
S' AGTACATGTARCGCARCCTAT 3'
Il |
3' ACATTCCCTTTCTTACTCTGCTCG S'

+[6052..6072] vs. -[8864..8841], 2 bp, 46 = -1.3 ke/n
S' AGTACATGTAACGCAACCTAT 3'
| |
3' ACATTCCCTTTCTTACTCTGCTCS S

+[6052..6072) vs. -[8864..8841], 2 bp, 46 = -1.8 ke/m
S' AGTACATGTARCGCAACCTAT 3'

I
3" ACATTCCCTTTCTTACTCTGCTCG S'

(bad!) {worst= -35.8)

{worst= -35.0)

{worst= -35.8)

{worst= -35.0)

{worst= -35.8)

{worst= -35.8)

{worst= -35.8)

{worst= -35.8)
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* Menu Bar: Report Primer Hairpins

000

Hairpin Formation

Primer: +[6852..6872], 9 hairpins,
Primer: -[8864..8841], 1 hairpins,

but the primer is OK.
but the primer is OK.

+[6052..6072], 2 bp (Loop=S), 46 =

2.4 ke/m

S' AGTACATGTA—,
| Il A
3' TATCCARCGC—

+[60852..6072], 2 bp {Loop=7}, 4G = 2.8 ke/m
5" AGTACA—,
I T

3' TATCCARCGCAATG—

+[6852..6672], 2 bp {Loop=6)}, &G = 3.8 kc/m
S' AGTACATGTAAC
[N :]
3' TATCCARCG

+[6852..6872], 2 bp {Loop=8)}, &G = 3.1 ke/m
S' AGTACATGTARCGC:
I :]
3' TATCCAR

+[6852..6872], 2 bp {Loop=8), 4G = 3.1 ke/m
S' RGTACATGTAR
11
3' TATCCARCGC

+[6852..6072], 2 bp {Loop=12}, 4G = 3.4 ke/m
S' AGTACATGTARCG
I :]
3' TATCCARC

+[6852..6672], 2 bp {Loop=4}, 4G = 3.5 kc/m
S' AGTACA

11
3' TATCCAACGCAATGT

+[6852..6872], 2 bp {Loop=12), 4G = 3.6 ke/m
S5' AGTACATGT:
I ]
3' TATCCARCGCAR

+[6852..6072], 2 bp {Loop=3), 4G = 3.6 ke/m
S' AGTACATGT—,
|1 | A

3' TATCCARCGCA—

* Menu Bar: Report > Amplification

Summary

000

Amoplification Summary

Upper Primer: 21-mer S' AGTACATGTARCGCARCCTAT 3"
Lower Primer: 24-mer S' GCTCGTCTCATTCTTTCCCTTACA 3°

DNA 250 pi, Salt 56 mh Upper Primer | Lower Primer
Primer Tm 43.6 °C 55.7 °C
Primer Overall Stability -35.8 ke/m | -43.7 ke/m
Primer Location 6052..6672 | 8864..8841
Product Tm - Primer Tm 32.7 °C

Primers Tm Difference 12.1 °C

Optimal Annealing Temperature 51.6 °C

Product Length 2813 bp

Product Tm (XGC Method) 76.3 °C

Product GC Content 40.7%

Product Tm at 6xSSC 97.9 °C

Product Melting Temperature (XGC Method)

Salt Formamide
I xSSC  xSSPE | o 183 20% sox
1 ©.065 ©.096 | 48.1  41.6  35.1  15.6
16 o a. 64.7 51,7 32.2
56 a. 76.3 63.3  43.8
165 1. 9 7.9 52.4
330 2. 9 7.9 57.4
S00 3. a2 79.9 6.4
1608 6. 9 84.9  65.4
[1o5 ] formamide = Tm 86.1 °C

Menu Bar: Report > Composition Sum-

mary

000

Composition Summary

Upper Primer: 21-mer S' AGTACATGTARCGCARCCTAT 3'
Lower Primer: 24-mer S5' GCTCGTCTCATTCTTTCCCTTACA 3°

Primers

Upper Primer | Lower Primer

Single Strand Mr
Extinction Coefficient 1/E

7.3 k
4.81 nM/A260
35.0 pa/A260

6.5 k
4.72 nM/A260
30.6 pg/A260

| 257

-[8864..8841], 2 bp (Loop=15}, 4G = 4.5 ke/m Product Composition | Quantity | Per Cent
S' GCTCGTCTCATTC— Upper Strand Mr 874.6 k A 991 35.2
1 T Lower Strand M 863.4 k c 467 16.6
3' ACATTCCCTT— Both Strands M 1737.9 k G 677 24.1
Length 2813 bp T 678 24.1
Tm {XGC Method) 76.3 °C | a 8.9
Tm at 6xSSC 97.9 °C A+T 1669 59.3
GC Content 40.78 G+C 1144 40.7
- -
2.6 Locating Primers
£ .
OO0 Located Primers

“ TASK

Primers location along the sequence can be re-
viewed with the either the menu cascade Report
> Located Primer Pairs or with a right-click
> Located Primers & Probes on top of a pri-
mer within the “Located Primer Pairs” graphical

window as illustrated above.

The primer pairs selected within the “Located

Primer Pairs” graphical window will appear

highlighted within the resulting report window.

v _Start End Length Tm 46

sProfile

Name

Upper Primers: 15 Located
6008 1

v 20-mer 43.9 -32.7 4.1
v 6031 6058 20-mer 39.0 -32.0 6.4
v 6831 6852 22-mer 41.4 -34.3 6.6
v 6047 6069 23-mer 46.5 -37.8 9.6
Y 6047 6078 24-mer 47.9 -39.4 16.4
v 6852 6871 20-mer 42.4 -33.6 17.8
¥ 6852 6872 21-mer 43.6 -35.0 23.9
v 6125 6144 20-mer 48.6 -32.1 7.5
‘l 6125 6145 21-mer 41.4 -33.1 2.4
Y 6125 6146 22-mer 43.2 -34.6 Q.5
Y 6127 6158 24-mer 44.7 -37.3 18.8
v 6151 6171 21-mer 38.7 -33.5 2.6
<Y 6151 6172 22-mer 41.8 -35.1 2.8
v 6163 6186 24-mer 47.7 -39.8 1.
1 Y 6198 6221 24-mer 47.5 -38.5 3.9
Lower Primers: 19 Located
iV 8895 8826 22-mer 46.9 -36.3 3.3
v 8806 8326 21-mer 43.7 -34.4 2.2
.Y 8807 8326 20-mer 41.3 -32.4 1.3
v 8821 8848 28-mer 48.7 -36.1 50.1
v 8825 8846 22-mer S51.2 -39.3 35.9
v 8826 8846 21-mer 48.2 -37.3 34.2
v 8849 8363 24-mer 53.3 -42.2 14.5
v 8841 8364 24-mer 55.7 -43.7 55.6
v 8842 8365 24-mer 54.2 -43.3 37.8
v 8855 8371 17-mer 47.2 -32.6 18.5
=Y 8875 8396 22-mer S59.1 -44.0 73.4
1V 8899 38922 24-mer 61.1 -46.5 1.1
iV 3908 8923 24-mer 58.2 -44.9 18.2
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2.7 Upper and lower primers

It is possible to specify whether you want to work specifically with one of the primers within
a primer pair with the Edit menu bar options: Work on Upper Primer and Work on
Lower Primer. These 2 options can also be engaged from the right-click menu shown
above.

V TASK

Engage working with the upper primer of the first line
with e.g. the menu cascade

I3 Conditions

Locate Log

Copy #8C

Select All BA

Work on Upper Primer  #1

Work on Lower Primer 82

Edit > Work on Upper Primer
Or the keyboard shortcut 381

This will pop up yet another graphical window labeled “Upper Primer Workbench” showing
the primer bound to the sequence.

NOTE: To work on UPPER primer only:

* Double-click on specific primer from within the report window
Upper Primer WorkBench

Hoy a8l
Hingll
Cvill

Al
e

Sapl

- Sites | V
Seq 5'|:GAA|3AADCGGAGAE Al
T | 4 |
= t + t

—Muwol

>_
I

GCT

3

GCGACGAAGAGCTCATCAGAACAGTCAGACTCATCA CTCTATCAAAGCAGTAAGTAGTACATGTAACGCAACCTATACCAATAGTAGCAATAGTAGCATTAGTAGTAGCAA
+ | 4 + 4 + 4 4 4 4 | 4 | | n
+ + t t t + t t

t +H+ 61687

+ + +
Primer PAGTACATGTAACGCAACCTATY
= T
S Comp S'ECTTETTCGCCTCTE"TEDCTGCTTETEDAGTAGTCTTEvTCAGTCTGAE\TMSTTCGAAE&ADATAGTTTCE\’TEATTCATCATGTACATTGCGTTDGATATGGTTATCATCGTTATEATCGTAATE’ATDATCGTT
Frame 1 GluGludlaG luThrAlaThrLysSerSerSerGluG InSerAspSerSerSerPheSer I leLysa laValSerSerThrCysAsna laThr TyrThrAsnSerSerasnSerSer I leSerSerSeras
Primer SerThrCysAsnalaThr Tyr
Frame2 glLysLysArgargGlnArgArgargalaHisGl SerGlnThrHisGLlnA laSerLeuSerLysGInterVailValHisValThrGLlnProl IEProl leValAlal leValAlaLeuValValAlal
Primer ValValHisValThrGlnProlls
Frame3 LyArgSerGlyAspSerAspGluGluleul leArgThrValArgleul leLysLeuleuTyrGlnSerSerLysterTyrMetterdrgasnleuTyrGilnterterGinterterdisterterterGln 4
Primer terTyrMetterargasnleuTyr v
]
Priming L]
Sites 1670 2078 3098 4020 5650 6096 7098 5070 9076

Mo dimers > 2 bp Hairpin 2 bp, 2. 4 kefm m

5' AGTACATGTA—
| [ & 4
3' TATCCAACGE— v

(&) RIS

Name: Note:

[ Cancel

No Frames
|: Frame 1

Frame 2

Frame 3

The buttons at left are used to show or hide the transla-
tion frames all of them shown by default.

Top Strand Frames

(] Frame4

Frame 5
Frame 6

Bottom Strand Frames
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The enzyme restriction sites are also
shown by default and can be altered

with the selector button ﬂ with
commercial enzyme options at the

top.

& New Selector
2% 5'Overhang
= 2%, Absent Sites 2. Blunt

& Six+ cutters %, M77811.seq Must Cut 1..2841

™ American Allied Biochemical @ M77811.seq Must Cut

7 GE Healthcare & M77811.seq Must/Don't Cut
2% Unique Sites
== 3'Overhang

C‘Oﬂfl.ﬂ%%l ﬁ Show Selector Result

3. Designing Primers in SeqBuilder

Acknowledgment: this section is adapted directly from the guide “Getting Started with
DNASTAR® Lasergene® - For Macintosh® and Windows® - Version 8.0”

SeqBuilder enables you to design primers for regions of interest on your sequence. If de-
sired, once a primer pair is selected and modified, SeqBuilder allows you to cut and clone the
PCR insert (with corresponding primer features) into a vector.

The data for the tutorials in this section can be found in the following location:

Hard Drive > Applications > DNASTAR > Lasergene 12 > Demo Data

3.1 Creating and Modifying Primer Pairs for a Region of Interest

Objective: To create a primer pair for a region of interest on your sequence.

“ TASK

e Launch SeqBuilder.

e Sclect File>Open to navigate to the Demo Data folder and choose Tn5wPCR. sbd.
The sequence opens in the Linear Map view.

e Choose the neomycin/kanamycin resistance featutre labeled aminoglycoside-3'-O-
phosphotransferase as the region of interest by single clicking on that feature. The
sequence range 1559-2353 will be selected.
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e0o0 & TnSwPCR.sbd
v i 2 || Selection: Top strand 1559..2353, length = 795 5834 b
(3 Views m R Magm‘ica(ionp, 1.5x 9 Page 1 of f
8 Sequence
Accb5l Banll Kasl BsrFl BspMPfol BmBBAN0I Bpmi BoglAlll Sfol BsrFl Sspl '
Feature List ARagl BmeT1101 Narl Sapl BsriBcgl BoAwhl Banll BuadT110Bbel NmeAlll BmeT14incll '
Bsel| Aval BsabAlll  Bbel BsrFl  AvalSall HBedXI' Xmnl Bl BstAPI Begl' BseYl Tsol
= Comment Gstsol BsrFl BsrRimeAlll  BspMI BseYl Xmal NarNmeAlKasl BsrFl Byl Hindlll Pstl Banll BseY! |
— Hindlbrl Begl BB4tAPI Kasl Gsal  BhheR1€J0IBmeT NaH BcgI'NiBepEanll  Baslvl BsrFl BsrFl KaslGsal '
@ Linear Map SsiBfol Begl' BpnfllwNI  Narl Banll FfoBsrBtgbel BamBiiel  BsrFBmeTAN@! Kisdl Bsal AvaNarl Sapl !
. Kpni Kaapl Ahdl Hin@gpMI  Sfol Tsol Bpridincl|33f61  BipMAlll  BedYl Bl Bshflll Tsol GsdmeAlPfol |
Circular Map Pfol  Nn@sdll  Tsol AflllIBseYI Bbel NmeAlll Sapl  BanBcgl'K&daX| BstBRgl — GsBmeTBtal AlwBsa Ahdl  Sapbel AlwNI
RCaT N . BbBseYI Pstl BsrFl 6&adl Pstl BspSfihl EprBegl’ KasMarl  Sfol Befitgl AvDImBAGE | BgméAlll  Bcgl  Sfdsol Banll '
Primer Design
Primer List [ [s00 T1000 [1s00 [2000 T2500 T2000 Tasa0 Tao00 J4s00 [s000 [ss00

HE S

Minimap

Site Summary < Tns >

» [ ] Enzymes Displayed
» (i1 Features Displayed aminogly...sferase  ble..nce streptom...nsferase —
> L OREs
» [ Ruler protein #3 protein #1
protein #4 protein #2 2
(———— —— B PI v
e = B <>
v (] Views mRNA ﬁ 9..1558 e
¥ Sequen m
B Feature mRNA =»| 1468.3658
e Select menu Priming>Create Pri- JELIFY Format View Net Search
: . . Create Primer Pairs...
mer Pairs. The Create Primer Pairs e Create Primer Fromelection >
dialog appears.
8.0 Create Primer Pairs
Locations
@ Primers end exactly at selection
(O Choose optimal primer location
Stay within 0 bp of selection
Display top 1 primer pairs
e C(lick the triangles next to Condi- Amplify ' - [1559 to 2353 -y

tions and Primer Characteristics ”
onditions
to expand those sections so that the

Salt concentration 50.0 mM

dialog appears as follows: imer Characteristics
Primer length: minimum 17 maximum 24
Target Tm W C 3' pentamer stability T -ke/M
Unique at 3' for ? bp Ignoring duplexing T bp from 3'
"1 Avoid repeats in catalog: m

V INFO: The Locations section of the Create Primer Pairs dialog allows you to specify
parameters that define where SeqBuilder will search for primers on your sequence. The
Conditions section allows you to specify the initial salt concentration, which affects the cal-
culation of predicted melting temperature. The Primer Characteristics section enables you
to limit your search for primers based on primer length, target melting temperature, and
primer interactions at the 3’ end. You also have the option in this dialog to avoid known re-
petitive sequences that are likely to cause mispriming.

e Adjust the Target Tm to 55.0°C. Leave the rest of the values as they are, and then
click OK. SeqBuilder will choose the best primer pair with the characteristics speci-
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fied that lies exactly within the selected region and display it in the Primer Design
View. By default, the view focuses on the top strand primer first.

e If necessary, resize the Primer Design View pane by clicking and dragging the di-
viding bar between panes so that you can see all 3 sections of the view: the Residue
Pane, the Mispriming Pane, and the Alternate Pairs Pane:
800 @ TnSwPCR.sbd Pri
M *“,V'ews IR o) [c] o[ ] o R oo tenath-28 b5 TmS0.8°C. Bottom: Lengthe22 bp, Tmes0.5°C sustoe ] Sinex
.rj'i" Sequence 1520 1530 1540 15.50 . 1560 ‘.SI7D | ZSIBD | ISFD lEIDD 15.10 — Design
B2 reature List B BspMI
= Comment s gggatcaagatctgatcaagagacaggatgaggategtttegeatgattgaacaagatggattgeacgcaggttet ttgggtggagagget TOOIbar
=5 Linear Map [
t + t + t + t t
Primer DeSign y CCCZJQ:'.‘::G-’}GC:a-’}'.:.CZCZ-’}'_CCZJCZCC:GGCGGO’}C(]‘:G
' 1 e 1 K S R D R M R Vv S H
1
B Mnmp  §  csesoac o : ‘
[ site Summary 3 6 0o a o K R Q D E D R F R
" Di ° + + + + + + t t t
» (14 Features Displayed 4 o - FE R AN L s ay ST ERE S P . Residue
» (LI Full Translat H \ M
ull Translations | ¢ PoLos .svewuronrRM IS 8P NGCAPREGAAGTSL ¢ Pane
» Reading Frame 6 ™ § ¢ 8§ P N C
" Rulers In
* I Mispriming
v J  Primer Pair Working i:>
< tepeal >
> M Pair 1, L=795, T o ol aminoghycoside-3'-0-phospholransierase
v (M Alternates
M Pairl, L=795,T Pair 1
v Primer Pair Sets n e
> [ Set 1 ~——
Primer
g"‘d‘“ﬂ 1000 2000 I 3000 4000 5000 M
Most stable dimer 3 bp, -3.9 ke/m (BAD! Most stable pair dimer 3 bp, -3.8 ko/m (BAD!) Hairpin 3 bp, 0.4 ke/m g Isprlmlng
§ AT ANGATH TTGC ¥ 5 AT \TGGATTCC 3§ 5 AT VAGAT-
WH\(\G\ m\\HC /‘G\GJ‘HIC W/\O\NJJ Pane
¥ OGITAGGTAGVCOMG . TA 5 3 GGMGWCTAS . CT 5 ¥ CIT
—
1000 2000 3000 4000 5000 Pair Na: Scof Prod Ti Pri aT Ta OPT _ Prod dT Length
e S S A— - Alternate

Pairs Pane

Notice in the Mispriming Pane, the Most stable 261-mer and Most stable pair
dimer are both labeled “BAD!”. This indicates that the final pentamer value of the
dimer exceeds the 3’ pentamer stability threshold defined in the Primer Characteris-
tics section of the Create Primer Pairs dialog. In general, you should avoid using
primers with dimers or hairpins labeled “BAD!” unless you have experimental evi-
dence that they will function as desired, or if you have no other option.

Comment

Switch to the Primer List view by se- o

"_‘:’ Linear Map

lecting it from the curtain shown on the
left side of the SeqBuilder screen. The

single primer pair located by your search ,
is displayed. i

- o m @

Primer Design
Primer List

Minimap

Site Summary

Click the triangle next to Set 1 to expand the primer pair and view each individual
primer within the pair:
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000 @ TnSwWPCR.sbd
v (1 Views Set Name Pair Name T/B Primer Sequence Length Tm dG Current
i Sequence ElSet 1 Pair 1 <ATGATTGAACAAGATGGCAT 795 Tm=83.5, TaOPT=58.7, dTm=33.0
) T  ATGATTGAACAAGATGGATTC 22 50.8 -38.6
Feature List TCAGAAGAACTCGTCAAGAAC 22 50.5 -38.2
Comment
Linear Map

Notice that the melting temperatures for the individual primers are both close to 50°
C, which is lower than our Target Tm of 55°C.

Switch back to the Primer Design view to view the top strand primer:

PN

..................

Selection: Top strand 1558..1610, length = 52
Working Pair "Pair 1"

Top: Length=22 bp, Tm=50.8°C,

Bottom: Length=22 bp, Tm=58

w

o

-

ggatcaagatctgatcaagagacaggatgaggatcgtttcgecatgattgaacaagatggattgcacgeas

Select the codon change mode by clicking on

the " button in the Primer Design
Toolbar. Notice that your cursor changes
and that each codon is highlighted as you

hover over the sequence.

Introduce a codon change by
clicking on the TTG triplet
in your primer, located at
1577- 1579 of your sequence.
From the list of codons giv-
en, select CTA.

Notice that changes to the
primer sequence and transla-
tion are shown in magenta.

Notice also that the Misprim-
ing Pane has now updated to

show that there is no longer a
stable dimer conformation.

PATCATTCAACAACATGCATTCC 4
Y
cctagttctagactagttctetgtectactectagcaaagegtactaacttgttectacctaacgtgegte

BspMI Av:
ac Silent
:ttcgecatgattgaacaagatggattgeac L - Leucine
L
e T CTG
»ATCATTCAACARCATCCATTCC € ¢ CTC
(B E R RN EEEE NN b | CTT
iaagcg:ac:aac::g::c:acc:aacg:g~ g TTA
! S H D . T R w | A | ]
H D . T R W | A ;v TIG

B B e Lt o S S S S
PATCATTCAACAACATCCAC T C 4
(AR R EEEEEEEEEEREN)
1agcg_ac-aac::g::c_accbaacg gt
S H D . T R W | A f
H D . T R W T T

Binding 1000 2000 3000 4000

5000

Most stable pair dimer 3 bp, -2.9 kcim
AT, GICTAC 3

| LN
3 COVIGWOTCCTOWM . CT &'

Hairpin 2 bp, 2.3 ke/m

5 ATGATT-
1
=N pev‘mpc]
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Display the bottom strand primer by

Selectio
. 1 . I b || ATC =
clicking the E button from the Pri- k 48 Working
mer Design Toolbr 1550 SN A se
I A 250
The Primer Design o

View scrolls to show
the bottom strand pri-
mer in the center of the
view:

ctatcgeccttettgacgagttcttctgageggg
IR EEEEEEEEEE RN RN
P CCAACAACTCCTCARCAACGACT €
3 3 3 3 3 3
T T T T T T

gatagcggaagaactgctcaagaagactcgeec
L 8§ P 8§ . R V L L s 6
P S . R V L L s

s @ - 0o @ @

Increase the length of the bottom strand primer from 22 bp to 23 bp by clicking
and dragging the triangle shown on the left (3’) end of the primer sequence. The
length of the primer is displayed and updated automatically in the Primer Design
Toolbar shown at the top of the view:

l [ | ‘ Position: 1578
ATC
k ‘ J\ l \D‘ .‘ Working Pair "Pair 1" Top: Length=22 bp, Tm=44.1"CK__ Bottom: Length=23 bpAm=54.4°C
60

Notice that once the primer length is increased to 23 bp, the melting temperature for
the bottom strand primer increased to 54.4°C, which is much closer to our Target
Tm. Also notice that the Most stable pair dimer has been updated in the Misprim-
ing Pane and no longer has the indication “BAD!”

Switch back to the top strand

. o @{ Top: Length=29 bpyTm=55.0°C, Bottom: Length=23 bp, Tm=54.4°C
primer by clicking on the 0 1570 1580 1590

button. Increase the length of the o “BsoMI

top Strand prlmer from 22 bp to 2.9 CttcgcatgattgaacaagatggattgcacgcaggtticCtccggccg

bp by clicking and dragging the tri- —

angle shown on the right (3’) end . } . } t f } . }

of the primer sequence. Notice that PATGATICARCAACATOGACTACACGCACG 4

thC melting temperature Of the tOp daagcgtactaactigtictacctaacgigcgticcaagaggccggo
; ; v S H D . TR W I A RUJRF S G R

strand primer has now increased to HD . TRWT T RR

55.0°C.

Now that the primers have been modified to our satisfaction, change back to the
Primer List view by selecting it from the curtain on the left.

Expand the pair again by clicking on the triangle next to Set 1. Notice that the edits
to our primer pair are reflected here as well. Nucleotide changes to the primer se-
quence are shown in lowercase.
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(s TnSwPCR.sbd |
Set Name Pair Name T/B Primer Sequence Length Tm dG Current
Ser 1 Pair 1 <ATCATTCAACAAGATGCACcTaCACCGCAGG>..<GCCT 795 Tm=83.5, TaOPT=59.9, dTm=29.1
T  ATGATTGAACAAGCATGCAcTaCACGCAGG 29 55.0 -46.8
B TCAGCAAGAACTCCTCAAGAAGGC 23 54.4 -41.4

e Name the modified pair by clicking on Pair 1 in the Pair Name column and typing

Modified pait.
Set Name Pair Name T/B Primer Sequence Length Tm dG Current
v Setl Modified pair <ATCATTGAACAAGATCCACTaCACGCAGG>..<GCCT 795 Tm=83.5, TaOPT=59.9, dTm=29.1
T  ATGATTGAACAAGATGGAcTaCACGCAGG 29 55.0 -46.8
B TCACAAGAACTCGTCAAGCAAGGC 23 54.4 -41.4

R Se

4. Primer3, free web-based application

Acknowledgment: Steve Rozen and Helen J. Skaletsky (2000) Primer3 on the WWW for
general users and for biologist programmers. In: Krawetz S, Misener S (eds) Bioinformatics

Methods and Protocols: Methods in Molecular Biology. Humana Press, Totowa, NJ, pp 365-380.
http://jura.wi.mit.edu/rozen/papers/rozen-and-skaletsky-2000-primer3.pdf
Archive link: http://bit.ly/1j5Nj48

Note: Primer3 is open source: http://primer3.sourceforge.net/

Objective: create a primer based on a free web resource

4.1 Launch web browser

V TASK: Open ONE the following URL:

http://frodo.wi.mit.edu/

Above URL will switch to: http://bioinfo.ut.ee/primer3-0.4.0/
http://fokker.wi.mit.edu/primer3/input.htm

Above URL will switch fo: http://bioinfo.ut.ee/primer3-0.4.0/primer3/input.htm
http://biotools.umassmed.edu/biocapps/primer3 www.cgi

4.2 Enter data

V READ As input sequence you can use for the HIV-1 reference genome you re-

trieved in a previous exercises. Simply open EditSeq to retrieve the version saved earlier with

the accession number: K03455, and use the Copy/Paste method.

As a target sequence we will this time focus on the viral polymerase (po/) which spans nu-
cleotides 2358 to 5096.
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V TASK

Open K03455.seq with EditSeq

Select and Copy sequence in the clipboard

Switch to the web browser

Under Sequence ID enter K03455 or another ID meaningful to you
Under Targets enter 2358,200 5096,200

(Enter numbers on the same line, separated by blank space. The represent the sur-
rounding regions for the target primers around the coding region of po/)

Note: This selection is different than the one we used in DNASTAR PrimerSelect. This selection will create
two 200 length targets, one at the beginning and one at the end of the coding region of pol.

“ INFO

We will leave the other optional areas within the page such as
General Primer Picking Conditions
Other Per-Sequence Inputs
Objective Function Penalty Weights for Primers
etc.

with their respective default values which are sometimes blanks.

The top portion of your browser should look similar to the following:

P . 3 i ) |Primer3plus interface More primer/oligo tols || disclaimer [Primgr} Home .
TIMErD (v.04.0) Pick primers from a DNA sequence. 014 (0.3.0) interface | cautions | EAQWiki |

Paste source sequence below (5'->3', string of ACGTNacgtn -- other letters treated as N -- numbers and blanks lgnomd) FASTA format ok. Please N-out
undesirable sequence (vector, ALUs, LINEs, etc.) or use a Mispriming Library (repeat library): [ NONE

ficaccctgtgagectge g
g cam(.u(a(glggc((gagagc(gc.uccggagucm.ugungc:ga(.\lcgagmgcu(.\agggau
TCCgCtggggactitccagggaggcgtggectoggcy gagccctcagatcctgeatataageag
ugcmugcctgnagggm ug.\(c.\gamg.\gcagggagcmaggu.ncmggga.\cc(acl

ggtaactagagat

b

™ Pick left primer, ! Pick hybridization probe (internal ™ Pick right primer, or use right primer below
or use left primer below: |oligo), or use oligo below: |(5' to 3' on opposite strand):

Pick anersv\ ( Reset Fovmv\

A string to identify your output.

.2. 50,2 requires primers to surround the 2 bases at positions 50 and 51. Or mark the source sequence with [ and ]
e.g...ATCT[CCCC]TCAT.. means that primers must flank the central CCCC.

Em——
358,200 5096,200

Targets:

Excluded - E.g.401,7 68,3 forbids selection of primers in the 7 bases starting at 401 and the 3 bases at 68. Or mark the source
Regions: sequence with < and >: e.g. ... ATCT<CCCC>TCAT.. forbids primers in the central CCCC.
Product Size Ranges '150-250 100-300 301-400 401-500 501-600 601700 701-850 851- 1000

Number To Return 5 Max 3' Stability 9.0

Max Repeat Mispriming 12.0¢  Pair Max Repeat Mispriming  24.0¢
Max Template Mispriming “12.0¢ Pair Max Template Mispriming 24.0¢

Re‘e' wor )

|
| General Primer Picking Conditions
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TASK

Click on the “Pick Primers” button

A new window will appear summarizing results.

Explore the proposed data.

If you get result for only one of the region, try each Target region separately: 2358,200 alone
and then 5096,200 alone.

>>>>>> and <<<<<< mark the primer sequence on the result page and **** mark the
product

Example output:

Primer3 Output

PRIMER PICKING RESULTS FOR K03455

No mispriming library specified
Using l-based sequence positions

OLIGO start len tm gc$ any 3' seq
LEFT PRIMER 5058 20 59.97 50.00 3.00 0.00 ggtgatgattgtgtggcaag
RIGHT PRIMER 5354 21 58.95 52.38 4.00 1.00 tggtctgctagttcagggtct

SEQUENCE SIZE: 9719
INCLUDED REGION SIZE: 9719

PRODUCT SIZE: 297, PAIR ANY COMPL: 3.00, PAIR 3' COMPL: 2.00
TARGETS (start, len)*: 2358,200 5096,200

1

tggaagggctaattcactcccaacgaagacaagatatccttgatctgtggatctaccaca

2341

2401

2461

2521

2581

atacagtattagaagaaatgagtttgccaggaagatggaaaccaaaaatgatagggggaa

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEES]

ttggaggttttatcaaagtaagacagtatgatcagatactcatagaaatctgtggacata

EEE R R SRS E R R R R R R R R R R R R R RS

aagctataggtacagtattagtaggacctacacctgtcaacataattggaagaaatctgt

EEE R R RS SRR R R R R R R R R R R R R R R R R R R R R R R

tgactcagattggttgcactttaaattttcccattagcecctattgagactgtaccagtaa

Ahkhkhkhkhkhkhkhkhkhkdkhkhkdkhkdkdkdkdkdkdkdkdkdkdkdkdkdkdkdkdkdkdkx*x

aattaaagccaggaatggatggcccaaaagttaaacaatggccattgacagaagaaaaaa

5041 atggaaaacagatggcaggtgatgattgtgtggcaagtagacaggatgaggattagaaca

5101

5161

SSSSS55555555555>5>5>> * ok ok kK

tggaaaagtttagtaaaacaccatatgtatgtttcagggaaagctaggggatggttttat

khkkkhkhkhkhkhkhkhkhkhkhhkhkhddkdhdhkdkdkdkdkdkdkdkdhdddddkdddhddhdddkdddddddddddhdddd

agacatcactatgaaagccctcatccaagaataagttcagaagtacacatcccactaggg
khkkkkhkkhkhkhkhkhkhhkhkhhkdhhkddddhkdhdhddhdkdkdkdkdkdkdkdkdkdkdkdkdkdkdkdkhkdkdkdkdkdkdkdkdkdkdkdkdkdkdkddxk
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5221

gatgctagattggtaataacaacatattggggtctgcatacaggagaaagagactggcat

EEE R R SRR SRR SRR R R R R R R R R R R RS R

5281

5341

5401

ttgggtcagggagtctccatagaatggaggaaaaagagatatagcacacaagtagaccct

khkkhkhkkhkhkhhkkkkk <L L L L

gaactagcagaccaactaattcatctgtattactttgactgtttttcagactctgctata
<<<L<LKLLLKLLLKLL LKL

agaaaggccttattaggacacatagttagccctaggtgtgaatatcaagcaggacataac

KEYS (in order of precedence):

**%k*k*k* target

>>>>>> left primer

<<<<<< right primer

ADDITIONAL OLIGOS

1 LEFT PRIMER

RIGHT PRIMER

PRODUCT SIZE:

2 LEFT PRIMER

RIGHT PRIMER

PRODUCT SIZE:

3 LEFT PRIMER

RIGHT PRIMER

PRODUCT SIZE:

4 LEFT PRIMER

RIGHT PRIMER

PRODUCT SIZE:

Statistics
con
sid

ered

Left 42479

Right 62569

Pair Stats:

considered 180834628,
ok 18
primer3 release 1.1.0

compl 3,

start len tm gc$ any 3' seq
5058 20 59.97 50.00 3.00 0.00 ggtgatgattgtgtggcaag
5355 22 60.30 50.00 4.00 1.00 ttggtctgctagttcagggtct
298, PAIR ANY COMPL: 3.00, PAIR 3' COMPL: 2.00
5058 20 59.97 50.00 3.00 0.00 ggtgatgattgtgtggcaag
5354 22 59.00 50.00 4.00 2.00 tggtctgctagttcagggtcta
297, PAIR ANY COMPL: 3.00, PAIR 3' COMPL: 1.00
5058 20 59.97 50.00 3.00 0.00 ggtgatgattgtgtggcaag
5354 23 59.82 52.17 4.00 2.00 tggtctgctagttcagggtctac
297, PAIR ANY COMPL: 3.00, PAIR 3' COMPL: 1.00
5071 21 60.26 52.38 3.00 0.00 tggcaagtagacaggatgagg
5354 21 58.95 52.38 4.00 1.00 tggtctgctagttcagggtct
284, PAIR ANY COMPL: 5.00, PAIR 3' COMPL: 1.00
too in in no tm tm high high high
many tar excl bad GC too too any 3' poly end
Ns get reg GC% clamp low high compl compl X stab ok
0 226 0 995 0 18788 10805 0 0 297 616 10752
0 223 0 1723 0 29856 13976 0 12 257 770 15752

no target 1335657, unacceptable product size 179498950, high end

(primer3_results.cgi 0.4.0 modified for WI)

5. DNASTAR Resources and Support

Support for DNASTAR Lasergene is at
http://www.dnastar.com/t-support-training.aspx:
This is a repository of tutorials on all DNASTAR software and not only Lasergene.
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SOFTWARE WORKFLOWS  SUPPORT CONTACT BLOG REQUEST QUOTE Free Trial &

DNASTAR Training and Support cha
A

LIVE
World-Class Support for DNASTAR Software

DNASTAR is widely recognized for the outstanding support we provide to our customers. Whether you are new to using our software, or an experienced user, we are committed to
optimizing your experience using our products.

Our support staff is highly experienced and many hold advanced degrees in a
diverse variety of felds, contributing to our expertise in troubleshooting
complex customer projects.

We offer quick response times and a global reach, supporting customers all
over the world.

Our support team is also closely integrated with our development staff in
order to actively incorporate customer feedback and requests into our
products.

"What’s not to like? The people at DNASTAR are responsive
Douglas Rhoads, University of Arkansas, Fayetteville

WEBINARS DOCUMENTATION TECHNICAL
REQUIREMENTS

© O O

TUTORIALS VIDEOS REQUEST SUPPORT FAQS

Foll La +

The “Getting Started with DNASTAR® Lasergene® - For Macintosh® and
Windows® - Version 8.0” publication is available online, the direct link to the PDF file
(GettingStartedGuide8.0.pdj) is on an FTP server. Quick link: http://bit.ly/1suGSLx

6. Ending session

¢  Quit all programs
e C(Close all Macintosh windows.

e Move to the trash the files you created today
END OF LABORATORY

DNASTAR Lasergene - page - 268




	0200_cover132-DNASTAR-2016.docx
	0201_VPN_660_2016.docx
	0202_DNASTAR_660_2015.docx


<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles false

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Warning

  /CompatibilityLevel 1.5

  /CompressObjects /Off

  /CompressPages false

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages false

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.1000

  /ColorConversionStrategy /LeaveColorUnchanged

  /DoThumbnails true

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 524288

  /LockDistillerParams true

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness false

  /PreserveHalftoneInfo false

  /PreserveOPIComments false

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Preserve

  /UCRandBGInfo /Remove

  /UsePrologue false

  /ColorSettingsFile (None)

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages false

  /ColorImageMinResolution 150

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages false

  /GrayImageMinResolution 150

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages false

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects true

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile (None)

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<

    /ENU (3.13.13 Acrobat Distiller settings with transparency intact and no color conversion, fonts embedded)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AllowImageBreaks true

      /AllowTableBreaks true

      /ExpandPage false

      /HonorBaseURL true

      /HonorRolloverEffect false

      /IgnoreHTMLPageBreaks false

      /IncludeHeaderFooter false

      /MarginOffset [

        0

        0

        0

        0

      ]

      /MetadataAuthor ()

      /MetadataKeywords ()

      /MetadataSubject ()

      /MetadataTitle ()

      /MetricPageSize [

        0

        0

      ]

      /MetricUnit /inch

      /MobileCompatible 0

      /Namespace [

        (Adobe)

        (GoLive)

        (8.0)

      ]

      /OpenZoomToHTMLFontSize false

      /PageOrientation /Portrait

      /RemoveBackground false

      /ShrinkContent true

      /TreatColorsAs /MainMonitorColors

      /UseEmbeddedProfiles false

      /UseHTMLTitleAsMetadata true

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /BleedOffset [

        0

        0

        0

        0

      ]

      /ConvertColors /NoConversion

      /DestinationProfileName (sRGB IEC61966-2.1)

      /DestinationProfileSelector /NA

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements true

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles true

      /MarksOffset 6

      /MarksWeight 0.250000

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PageMarksFile /RomanDefault

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /LeaveUntagged

      /UseDocumentBleed true

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice




<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles false

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Warning

  /CompatibilityLevel 1.5

  /CompressObjects /Off

  /CompressPages false

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages false

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.1000

  /ColorConversionStrategy /LeaveColorUnchanged

  /DoThumbnails true

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 524288

  /LockDistillerParams true

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness false

  /PreserveHalftoneInfo false

  /PreserveOPIComments false

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Preserve

  /UCRandBGInfo /Remove

  /UsePrologue false

  /ColorSettingsFile (None)

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages false

  /ColorImageMinResolution 150

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages false

  /GrayImageMinResolution 150

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages false

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects true

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile (None)

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<

    /ENU (3.13.13 Acrobat Distiller settings with transparency intact and no color conversion, fonts embedded)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AllowImageBreaks true

      /AllowTableBreaks true

      /ExpandPage false

      /HonorBaseURL true

      /HonorRolloverEffect false

      /IgnoreHTMLPageBreaks false

      /IncludeHeaderFooter false

      /MarginOffset [

        0

        0

        0

        0

      ]

      /MetadataAuthor ()

      /MetadataKeywords ()

      /MetadataSubject ()

      /MetadataTitle ()

      /MetricPageSize [

        0

        0

      ]

      /MetricUnit /inch

      /MobileCompatible 0

      /Namespace [

        (Adobe)

        (GoLive)

        (8.0)

      ]

      /OpenZoomToHTMLFontSize false

      /PageOrientation /Portrait

      /RemoveBackground false

      /ShrinkContent true

      /TreatColorsAs /MainMonitorColors

      /UseEmbeddedProfiles false

      /UseHTMLTitleAsMetadata true

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /BleedOffset [

        0

        0

        0

        0

      ]

      /ConvertColors /NoConversion

      /DestinationProfileName (sRGB IEC61966-2.1)

      /DestinationProfileSelector /NA

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements true

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles true

      /MarksOffset 6

      /MarksWeight 0.250000

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PageMarksFile /RomanDefault

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /LeaveUntagged

      /UseDocumentBleed true

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice




<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles false

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Warning

  /CompatibilityLevel 1.5

  /CompressObjects /Off

  /CompressPages false

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages false

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.1000

  /ColorConversionStrategy /LeaveColorUnchanged

  /DoThumbnails true

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 524288

  /LockDistillerParams true

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness false

  /PreserveHalftoneInfo false

  /PreserveOPIComments false

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Preserve

  /UCRandBGInfo /Remove

  /UsePrologue false

  /ColorSettingsFile (None)

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages false

  /ColorImageMinResolution 150

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages false

  /GrayImageMinResolution 150

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages false

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects true

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile (None)

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<

    /ENU (3.13.13 Acrobat Distiller settings with transparency intact and no color conversion, fonts embedded)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AllowImageBreaks true

      /AllowTableBreaks true

      /ExpandPage false

      /HonorBaseURL true

      /HonorRolloverEffect false

      /IgnoreHTMLPageBreaks false

      /IncludeHeaderFooter false

      /MarginOffset [

        0

        0

        0

        0

      ]

      /MetadataAuthor ()

      /MetadataKeywords ()

      /MetadataSubject ()

      /MetadataTitle ()

      /MetricPageSize [

        0

        0

      ]

      /MetricUnit /inch

      /MobileCompatible 0

      /Namespace [

        (Adobe)

        (GoLive)

        (8.0)

      ]

      /OpenZoomToHTMLFontSize false

      /PageOrientation /Portrait

      /RemoveBackground false

      /ShrinkContent true

      /TreatColorsAs /MainMonitorColors

      /UseEmbeddedProfiles false

      /UseHTMLTitleAsMetadata true

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /BleedOffset [

        0

        0

        0

        0

      ]

      /ConvertColors /NoConversion

      /DestinationProfileName (sRGB IEC61966-2.1)

      /DestinationProfileSelector /NA

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements true

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles true

      /MarksOffset 6

      /MarksWeight 0.250000

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PageMarksFile /RomanDefault

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /LeaveUntagged

      /UseDocumentBleed true

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice



