Tutorial for using Case It for bioinformatics analyses

Preparation of sequences for multiple alignment and tree-building, using
the MABL web site,
the MAFFT web site, or
MEGAS bioinformatics software

Blasting DNA and protein sequences




Open Case It v7.exe to the Data Screen, then Click the DNA button on the silver button bar. For this example, we have opened Case It -> Infectious

Diseases -> HIV -> U.S.-> Anna-> Bioinformatics. Note that there are files for Anna, her boyfriend, the boyfriend’s partner, and three local
controls, along with a primers file.
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Click on the first DNA file you want to open [DNA Anna.txt in this example], hold down the Shift key, and click on the last DNA file you want to

open [e.g. DNA Local Control 3.txt]. Then click the Open button, or double-click on the last file while still holding down the Shift key. Be careful
not to include the primers file along with the DNA files.
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The Opened & Processed window opens, with each file designated by a line in this window. For this particular example, we need to work with PCR

products, rather than the original files, to make the sequences shorter [this step may not be necessary, depending on the case being analyzed]. To
begin the PCR process, click the Primer button on the silver button bar...
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..then select the primers file and click Open [or double-click the file name primers HIV.txt]...

[ ] Shift-click to open multiple primer files
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'DMA_Local_Control_3.tst' is the active DN file.
The first 5 characters of the DNA sequence are: GGTCT
This file contains 9296 characters in 3 separate numbered sequences - see below.

Click on [or drag over) the humbers below to see information for each sequence within the file.
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The primers file name appears in the Opened & Processed window, and the forward and reverse primers of this file appear, indicating that this
primer file is active. Shift-click to highlight the DNA files, then use the Quick Load /Run button to select PCR -> Run PCR.
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'DMNA_Anna.tst' is the active DN file.
The first & characters of this sequence are: GGTCT
This file containg 9320 characters in 3 separate sequences.

Click on [or drag over) the numbers to see information for each sequence within the file.
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New names appear in the Opened and Processed window, with each name preceded by an arrow symbol. These names represent PCR products.
Shift-click to highlight the names, then use the Analyze button and select Export -> Add selected file[s] in the O&P window to contents of the
Export field [in the S.A. window].
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Selected PCR products have been added to the Sequence analysis window to the right of the main screen, in FASTA format. [Note that you can
verify that the proper products were added by repeatedly clicking the blue Find FASTA button in the Sequence analysis window, to cycle through

the products.]
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'DM&_Local_Control_3.txt_[PCR]' iz the active DNA file.
The first 5 characters of this sequence are: AGCCC

This file contains 355 characters in a single sequence.
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Case It has three options for aligning sequences and building trees [1] MABL web site, [2] MAFFT web site, and [3] MEGA software. The quickest
way to build a tree is with the MABL, so we’ll demonstrate that first. To use the MABL website, click the Analyze menu at the bottom of the
Opened & processed window, and select the menu choices shown below. We'll use the ‘one click’ mode of MABL for simplicity.

[Note: the MABL website is not always responsive, so if it doesn’t work it may be necessary to use MAFFT or MEGA instead.]
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The MABL web site automatically opens to ‘once click’ mode. Right-click on the input field and select Paste...
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Contents of the Export field of Case It now appear in the input field of the MABL web site.
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Scroll down on the web page, and click Submit (since this is the ‘one click’ mode of MABL)...
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TACAGCTGAATGCATCTGTAGAAATTAATTGTACAACACCCAACAACTATACAAGAAAAGCGTATACCGTAT
AGGACCAGGGAGAGCAGTTTATGCAGCAGAAAAAATAATACGAGATATAAGACGAGCACATTGTAACATT

Maximum number of sequences is 200 for proteins and 200 for nucleic acids.
Maximum length of sequences is 2000 for proteins and 6000 for nucleic acids.

Use the Gblocks program to eliminate poorly aligned positions and divergent regions

2 To receive the results by e-mail, enter your address(es): |

suw{J

Note: beside sequences count and average length limit for the alignment stage there is also a limitation on the phylogeny stage
(sequences_count®*scquences count*aligned sequence length=80000000) that will be checked once the alignment is done.

Note: usual bootstrapping procedure is replaced by a new confidence index that is much faster to compute.

Sce Anisimova M., Gascuel Q. Approximate likelihood ratio test for branchs: A fast, accurate and powerful alternative. Syst Biol. 2006, Aug;55(4):539-52. (PubMc
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...and wait for the tree to appear. If the website is not responsive, use one of the other options [MAFFT web site, MEGA bioinformatics software].
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Case It has three options for aligning sequences and building trees [1] MABL web site, [2] MAFFT web site, and [3] MEGA software. Use the Analyze

button and select the menu options shown below to copy contents of the Export Field to the clipboard and automatically open the MAFFT site.
[Note: Although use of MAFFT requires more mouse clicks then using MABL, the MAFFT site is almost always operable, whereas MABL may not be.]

O @ Opened & processed About  Motes  Clear Protein  DMWA  Sike  Cut Options  Cases  Tutorial
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GGACCCAGAAATTGCATGCTCTCCCTGTA GCACAT TG TAACAT TAGTAGAGAR
ASATEEAATAATACTTTAAAACAGG LI
[ Range-{1,19] Length-19 s
=1
= | Enter search sequence =
=l

Back to beginning

| Genbank |[Lab Bench || Data Screen |[ ELISA DotElot 96-well PCR Chip qPCR || Sequence analysis || Opened |[Loaded |[ Gel / blot |[ Help |

| Enter replacement sequence

4




It may take a few seconds for your web browser to open to the MAFFT site. Right-click inside the Input field, and select Paste.

DMa: DM&_Local_Control_3 bt -
PRIMERS: primers HIV tat

> DN&_Anna.tst_(PCR)

--» DN&_Boyfriend.tst_[PCR)

--» DMN&_Boufriends_partner.tzt_(PCR)

-» DMNA_Local_Control_12.txt_(PCR)

-» DN&_Local_Control_22.txt_(PCR)

-» DN&_Local_Control_3.t=t_(PCR) 4

d

[Quick Load /Run |[ Analyze | 2 7 files opened

Back to beginning

About  Notes

¥ LISTSERV 16.0 - DIRECT-L.. % | [l MAFFT alignmentand NJ/.. % | +

Filename: primer:

FP: 5'-> AGCCC
RP:5'-> TACA(

{

'DMA&_Local_(
The first 5 che

This file conta

M Original orderjl

AGCCCGATACE
ACCATAATAGT
GACCGGGGAA
ATGACACTTTA
GGACCCAGAAS

| Lab Ber

(0 W & | https://mafft.cbrejp/alignme EJ | @& | Q Search

(i) Most Visited ~ [ ] News ~ [ ] UWRF ~ W Wikipedia

MAFFT version 7

Multiple alignment program for amino acid or nucleotide sequences

Download version

Mac OS X
Windows
Linux
Source

Online version

Alignment
mafft --add
Merge

Phylogeny
Rough tree

Merits / limitations

Algorithms
Tips
Benchmarks
Feedback

Multiple sequence alignment and NJ / UPGMA phylogeny

Input:
Paste protein or DNA sequences in fasta format. Example

wB 9 ¥ »

(] cCaselt ~ @B YouTube [ ] Prostate ~

ol a2 AIST

Undo

Cut
Copy

|_Paste

Delete
Select All

v Check Spelling
Languages >
® Block Element

orul Inspect Element d

~11 @ Random Agent Spoofer >

unusual sym eno ine VInosine “i*, non-alphabetical

Find FASTA
-]
—

s

5GTA
ACAG
iTACA
TTAA
TACA
&CCA
AGAT
BALS
LGAA
iCTGG
BATT
TAAT
AGAA



Contents of the Export field of Case It now appear in the Input field of the MAFFT web site.

DMa: DNA_Local Control_3txt =
FPRIMERS: primers HIV txt

-» DMNA_Anna.txt_[PCR)

--» DN&_Boufriend.tst_(PCR)

--» DM&_Bouyfriends_partner.txt_[PCR)

-» DMNA_Local_Control_12.t<t_[PCR]

-» DN&_Local_Control_22.txt_(PCR)

> DNA_Local_Contriol_3 txt_(PCR) _l

v
|Quiok Load / Run |{ Analyze | 2 7 files opened

Back to beginning

I MAFFT alignmentand NJ /... * | +

(i) U & | https://mafft.cbrejpfalignme EJ | @& | | Q Search

\

Y‘E

wBeo3$ »

(i Most visited ~ [[]News ~ [[] UWRF ~ \ Wikipedia [_]Caselt~ @B YouTube [ ] Prostate ~

»

ind FASTA

MAFFT version 7

Multiple alignment program for amino acid or nucleotide sequences

ol e AIST

DMNA_Local_|

The first 5::]
This file ©

Download version
Mac OS X
Windows
Linux
Source

Online version
Alignment
mafft --add
Merge
Phylogeny
Rough tree

Merits / imitations

Algorithms

Tips

Benchmarks

Feedback

Multiple sequence alignment and NJ / UPGMA phylogeny

Input:
Paste protein or DNA sequences in fasta format. Example

or upload a plain text file: Browse.. No file selected.

[T Use structural alignment(s)
[~ Allow unusual symbols (Selenocysteine “U", Incsine “i*, non-alphabetical
characters, etc.) Help




Scroll down on the MAFFT page and click the Submit button [in this example, no options are being changed before clicking Submit].

About  MNotes

DA DNA_Local_Control_3. bt -
PRIMERS: primers HIV tst

- DMA_Anna.txt_(PCR)

-» DMA_Bouyfriend.txt_[PCR)

--» DM&_Boyfriends_partner.txt_(FCR)

-» DN&_Local_Control_12.txt_(PCR)

-» DNA_Local_Control_22.tst_(PCR)

-» DM&_Local_Control_3.txt_(PCR) [

d

[Quick Load / Run |[ Analyze | 2 7 files opened

Back to beginning

Filename: primers

FP: 5> AGCCC

'DMA_Local_C
The first 5 cha

This file contai

I MAFFT alignment and NJ /... *

= (0 @& | https://mafft.cbrejp/alic EJ | @ | Q Search

RP:5'-> TACAE (] Most Visited ~ (] News ~ [] UWRF ~

MAFFT version 7

Multiple alignment program for amino acid or nucleotide sequences

Download version

Mac OS X
Windows
Linux
Source

Online version

Alignment
mafft --add

Merge
Phylogeny

[Forea wee]
%
AGCCCGATACG
ACCATAATAGT:
GACCGGGGAAS
ATGACACTTTAI
GGACCCAGAAS

| Lab Ben

Rough tree

Merits / limitations
Algorithms

Tips

Benchmarks
Feedback

Direction of nucleotide sequences: Help
© Same as input
_ Adjust direction according to the first sequence (accurate enough for most cases)
) Adjust direction according to the first sequence (only for highly divergent data;

extremely slow)

Output order:

' Same as input

© Aligned

Notify when finished (optional; recommended when submitting large data):

Email address:

Submit Reset

Advanced settings

Strategy:

© Auto (FFT-NS-1, FFT-NS-2, FFT-NS-i or L-INS-i; depends on data size) Updated

Progressive methods
) FFT-NS-1 (Very fast; recommended for >2,000 sequences; progressive method)

w8 9 ¥

[ Caselt ~ B YouTube

Sl 2 AIST

W Wikipedia

find FASTA
-]
-

GTA
ACAG
TACA
TTAA
TACA
SCCA
AGAT
SALA
GAA
CTGG
AATT
TAAT
AGAL

SETA
ACAG
TACA
TAA
TACA
SCCA
AGAA
(LA
G
CAGG -
| -
T

-



The sequences have been aligned via CLUSTAL. Click the Phylogenetic tree button...

DN&: DNA_Local_Control_3.tat -
PRIMERS: primers HIV txt

-» DMA_Anna.tt_[PCR]

--» DMA&_Boufriend.txt_(PCR)

--» DN&_Boyfriends_partner.tst_[PCR]
-» DMA_Local_Control_12.txt_{PCR)
-» DMA_Local_Control_22.txt_(PCR)
-» DMA_Local_Control_3.tst_(PCR) j

7 files opened

[Quick Load / Run |[ Analyze | 2

Back to beginning

About  Notes

Filename: primers

FP: §'-» AGCCC
RP: §'-> TACAC

'DM&_Local €
The first 5 cha

This file contai

[ESrgral e
1

AGCCCGATACG
ACCATAATAGT:
GACCGGGGAAY
ATGACACTTTAI
GGACCCAGAAA

Genbank lLab Een

€ Oa

(&) Most Visited ~ [[] News ~ [ ] UWRF ~

LAST hits (score>39)
between the top
sequence and the

others.
Open all plots
{

Be careful if there are

[ PR R & S [ S Y

Transferring data from mafft.cbrc.jp...

C Multiple sequence alignme... * | -

https://mafft.cbre.jp/alignment/sen b 4

wB 9 3% »

(] Caselt ~ @B YouTube [ ] Prostate ~

Q search
W Wikipedia
Clustal format | Fasta format | MAFFT result | View | Tree | Refine dataset | Return
to home

View

Reformat  to GCG, PHYLIP, MSF, NEXUS, uppercase/lowercase, etc. with

Readseq

GUIDANCE2 | computes the residue-wise confidence scores and extracts
well-aligned residues.

Refine dataset

Phylogenetic tree | Visualization updated, 2016/5ep

MAFFT-L-INS-i Result

CLUSTAL format alignment by MAFFT (v7.365)

DNA Anna.txt (P agcccgatacgataagatgaggtagtaattagatetgece----
DNA Boyfriend.t agcccgatacgataagatgaggtagtaattagatectgee----
DNA Boyfriends agcccgatacgataagatgagatagtaattaaatetgee----
DNA Local Contr agcccgatacgataagatgaggtagtaattagatctgac----
DNA Local Contr agcccgatacgataagatgaggtagtaattagatctgecgaag
DNA Local Contr agcccgatacgataagatgaggtagtaattagatctgecgagg

AR XRXERRRRRNNNNNNS FRXXRXXRT SRwhh &

DNA Anna.txt (P aatttcacagacaatgctaaaatcataatagtacagctgaatg
DNA Boyfriend.t aatttcacagacaatgctaaaatcataatagtacagctgaatg
DNA Boyfriends aatttcacagacaatgctaaaatcataatagtacagctgaatg

»

Find FASTA

-

_—

-

IGTA
ACAG
TACA
T4
TACA
SCCA
SGAT
SAAL
GAA
CTGG
BATT
TAAT
SGAA

iGTA
ACAG
TACA
TAA
TACA
SCCA
AGAS
1CGA



Default settings will be used in this example, so click the Go button...

DN&: DMA_Local_Control_3.tst
FRIMERS: primers HIW . txt

-> DMA_Anna.tst_[PCR]

--» DM&_Boufriend.tst_(PCR)

--» DN&_Boyfriends_partner.txt_[PCR]

--» DM&_Local_Control_12.tst_(PCR)

-» DMA_Local_Control_22.txt_(PCR)

--» DN&_Local_Control_3.txt_(PCR) _.|

=

[Quick Load / Run |[ Analyze | 2

Back to beginning

7 files opened

About  Notes

Filename: primers

FP: 5'-> AGCCC
RP:5'-> TACAC

‘DM&_Local_C
The first 5 cha

This file contai

Eommioe]]
1

AGCCCGATALCG
ACCATAATAGT:
GACCGGGGAAS
ATGACACTTTAI
GGACCCAGAAS

I Lab Ben

@ Multiple sequence alignme... * -+ 1y
: ’ Find FASTA
& () @  nhttps://mafft.cbrc.jp/alignment/sen @ | | Q search w8 O 38 » = =1
(] Most Visited ~ [ ] News ~ [ ] UWRF ~ W Wikipedia [ Caselt~ (B YouTube [ ] Prostate = » =
IGTA
LAST hits (score>39) Clustal format | Fasta format | MAFFT result | View | Tree | Refine dataset | Return ACAG
between the top to home TACA
sequence and the A
others. Ig‘&
NJ or UPGMA tree (B)
Open all plots AGAT
. 6 sequences, 358 total sites, 334 gap-free sites, \GAL
" [— 334 conserved sites CTGG
: BATT
i Go! | Reset TAAT
T SGAL
Settings
¥ RO
1 Method: 36TA
. < ) ACAG
|= © NJ — Conserved sites (334 bases) TACA
T O NJ — All gap-free sites (334 bases) TTAA
i ) Average linkage (UPGMA) + alignment scores (for up to 50,000 TACA
TR s - sequences) HCCA
~IR.T S Kt ‘ ) AGAA
. = Minimum linkage — alignment scores (for up to 50,000 sequences) \CGA
- Memory-saving tree — alignment scores (for larger data) GAA
- CAGG v|
q B =
= -
l. Substitution model (valid when NJ is selected): =]
T L © Jukes-Cantor __II'

Be careful if there are
blue lines. By default,

MAFFT ransiders Bootstrap (valid for NJ):




...click View tree on Phylo.io...

DMA: DNA_Local_Control_3. kst -
PRIMERS: primers HIV tst

- DMA_Anna.txt_(PCR)

-» DMA_Bouyfriend.txt_[PCR)

--» DM&_Boyfriends_partner.txt_(FCR)

-» DN&_Local_Control_12.txt_(PCR)

-» DNA_Local_Control_22.tst_(PCR)

-» DM&_Local_Control_3.txt_(PCR) [

[
[Quick Load / Run | [ Analyze | 2

7 files opened

Back to beginning

About  MNotes

Filename: primers

FP: 5> AGCCC
RP: 5> TACAC

'DMA_Local_C
The first 5 cha

This file contai

(Ergral oaer |

|

AGCCCGATACG
ACCATAATAGT:
GACCGGGGAAS
ATGACACTTTA
GGEACCCAGAAS

l Lab Ben

€

(i) @ | https://mafft.cbre.jp/alignment/sen

[&] Most visited ~ [] News ~ (] UWRF ~ \/ Wikipedia

LAST hits (score>39)

between the top
sequence and the
others.

Open all plots
i
i
¥ X
i
i
_:.Q -
.
i
.
N, -

i

Be careful if there are
blue lines. By default,

MAFFT ransiders

¥ Multiple sequence alignme... * \ +

h

¢ | Q search wB @ 3§ »

[]caselt ~ @B YouTube [ ] Prostate ~

to home

Result (Phylo.io 1.0.0) Updated, 2016/Sep

Phylo.io runs on any modern browser.

View tree on Phylo.io

Refine dataset on tree  Alpha testing, 2016/Aug

Result (Archaeopteryx with Java plugin)

Uses Java plugin; no longer available on Chrome, Edge, etc.
View tree on Archaeopteryx  (Signed; Forester 1.038)

(Unsigned; Forester 1.027; Try this if
the signed version above does not work)

View tree on Archaeopteryx

Refine dataset on tree

Result (Archaeopteryx without Java plugin)

0. Download and open forester.jar, which starts Archaeopteryx as a
standalone Java program.

1. On the Archaeopteryx window, select File — Read Tree from

find FASTA
- I

—_—
-

GTA
ACAG
TACA
TTAA
TACA
SCCA
AGAT
SALA
GAA
CTGG
AATT
TAAT
AGAL



..and the tree will appear. In this example, the directional arrow buttons were used to change the original scale of the tree.

About  Notes Multiple sequence alignme... +
DMNA&: DN&_Local_Control_3.txt - | Filename: primers
| | https://mafft.cbre.ip/alianment/sen = Q, Search A @ & »
PRIMERS: primers HI txt ® ® Phylo.io
-» DN&_Anna.tzt_(PCR) i) @  https://mafft.cbre.jp/alignment/server/spool/_phyl0io.17112503531091.html L
-» DMA_Boyfriend.txt_[PCR) Q

-» DN&_Boyfriends_partner. tst_(PCR)
--» DN&_Local_Control_12.tzt_[PCR]
--» DM&_Local_Control_22.tzt_[PCR]

--» DNA_Local_Control_3.tzt_[PCR]

Quick Load / Run |[ Analyze | 2 7 files opel

(
1_DNA_Anna_txt__ PCR

:0.0224,

2_DNA_Boyfriend_txt__ PCR
:0.0176,(
3_DNA_Boyfriends_partner_
txt

:0.0167,(
5_DNA_Local_Control_22_tx
t

Back to beginning © Dessimoz Lab

# 4_DNA_Local Control_12_txt

-+ 6 _DNA_Local Control 3 txt_ P

# 5_DNA_Local_Control_22_txt

tp 3_DNA_Boyfriends_partner_txt

e 1 _DNA_Anna_txt_ PCR

bt 2_DNA_Boyfriend txt_ PCR

Find FASTA
= =l

-

»

3GTA
ACAG
TACA
TTAA
TACA
SCCA
SGAT
SAAS
GAd
CTGG
AATT
TAAT
SGAS

3GTA
ACAG
TACA
e
TACA
SCCA
AGAN
{CGA
HERYS

CAGG ;I
B =



The third option for multiple alignment and tree-building is to have Case It open and control MEGAS software. If default values for this software
are used, then Case It will open MEGAS and build a tree with one click (assuming that the MEGAS executable is in the MEGA folder of Case It — see
“Installation and Overview of Case It” on how to obtain MEGAS5). Click the Analyze button and select the menu commands below.

® ® ® Opened & processed About Motes Clear Protein DNA  Sike Cut Run  Gel Options Cases Tutorial
- Filename: primers HIV txt “N =105 o 1.0 % 0% 0 sites Options Find FASTA
DNA: DNA_Anna tat Coiear || || [2orose] |f actust maten || tocated Search results field e
e 4 |FP. 5> AGCCCGATACGATAAGAT <-3 Uiz cleor . | Search resuls fie -
DNA: DNA_Boufriend. tst RP: 5> TACAGGGAGAGCATGCA <- 3 s [7 [_Run 60 100 0 sites >DMA_Anna.txt_(PCR) =
= D 4 D 8 | minutes match % cummulative
) . —— J AGCCCGATACGATAAGATGAGGTA
DNa&: DNA_Boufriends_partner. st S— i|| CTAATTAGATCTECCAATTTCACAS
. - - - - ACAATGLTAAAATCATAATAGTACA
DNa&: DNA_Local_Control_12.txt [Protein | [Antibody | [DNA | [Primer][Chip | [ gPCR ][ Probe | [ Enzyme |[Cut DNA | GLTEAATGCACCT GTAGAAAT TAA
. TTGTACAAGACCCAACAACAATACA
DMA: DMA_Local_Control_22. tat AG GETATAAGTATAGGACTA
. GGGAGAGCATTTTAT GCAACAGAT
DNa&: DNA_Local_Control_3.txt AGAATAGTAGGAGATATAAGASLS
PRIMERS: primers HIV tat GCATATTGTAACATTAGTAGAGAA
P ' 'DN&_Local_Control_3.t=t_[PCRY' is the active DNA file. AAATEGAATAATACTTTAAAACT GG
- TAGTTACAAAAT TAAGAGAACAATT
i prﬂ??’tkLTCF] 7 d_l The first 5 characters of this sequence are: AGCCC TGTGAATAAAACAATAATCT TTAAT
[Quick Load /Run | [ Analyze | 2 iles opene CACTCCTCAGGAGGGGACCCAGAA
Export » This file contains 355 characters in a single sequence. ATTGCATGCTCTCCCTGTA
OGN G GRS using MAFFT web site P | DNA. Boufrien PCR)
BLAST »  from O&P window P using MABL web site P I>DNA_Boyfriend tt_(PCR]
v Help (A using MEGA software I sl g=1-Ruyl 13 AGCCCEATACGATAAGATGAGETA
[EETEMEEEELTSRE [A]S  show alignment only GTAATTAGATCTGCCAATTTCACAG
1 lignment and tree ACAATGCTAAAATCATAATAGTACA
e il <
ACCATAATAGTACAGCTAAAT, v MEGAS.22 must be installed - CLICK HERE for instructions. (. ACAAAAGETATACGTATAGGACTA
GACCGGGGASAGTATTTTATC o 1t may take awhile for the above commands to work, depending on sequence size. GEGAGAGCAGTTTATGLAGCAGAS
ATGACACTTTAGAACAGATA AAAATAATAGGAGATATAAGACGA
GGACCCAGAAATTGCATGCTCTCCCTGTA GCACATTGTAACAT TAG TAGAGAA
AEATEGAATAATACTT TAALACAGG L]
| Range and lenath of selection “;'J
= I Enter search sequence z'
=l

Back to beginning

| Genbank |[Lab Bench |[ Data Screen |[ ELISA DotElot 96-well PCR Chip qPCR || Sequence analysis || Opened || Loaded || Gel / blot |[ Help |

| Enter replacement sequence

4




The first time that this command is used, a yellow alert box will appear, indicating that it will take some time for MEGA to appear. This depends on
the speed of your computer, and the number and size of sequences being aligned. So the key is to be patient. Note that other Case It operations
can be conducted while you are waiting, but that you should not attempt to build another tree until the first one appears.

About Motes Clear Protein DNA  Site  Cut

Run Gel

Options

Cases Tutorial

Filename: primers HIV tat o

DNA: DNA_ANna.tat

LI

FP: &' > AGCCCGATACGATAAGAT <-3'

DM&: DN&_Boyfriend.tst RP: &' -> TACAGGGAGAGCATGCA <-3'

m1s
O20e
OOz
(Jals

Load

Clear

10 % 0% 0 sites

[agarose] actual match Tocated

Options

Find FASTA

| Search results field

=1

Run

60 100 0 sites

minutes match & cumnmulative

DMA: DMA_Boyfriends_partner. tat

top  middle bottom

DNA: DNA_Local_Control_12.txt

[Protein | [ Antibedy | [ DNA | [Primer][ Chip | [ qPCR |[ Probe | [ Enzyme |[Cut DNA |

DNA: DNA_Local Control_22. txt
L

F

Please wait for the MEGA tree window to appear, which may take ' is the active DNA f

some time depending on the sizes of the sequences you are aligning. For

uence are: AGCCC
larger sequences. this process can take a minute or longer.

ile.

1 in a single sequence.

Do not attempt to build another tree as you are waiting. You can
do other Case It operations, however, that do not involve multiple
alignment and tree-building.

.

sence {p I

Note: When you are finished viewing alignments and trees, closing the

Analyze

4| » | M

14/ 4] I T

mhg

main MEGA window will automatically close the other MESA windows.

TAGTAATTAGATCTGCCGAGG TAGTAATTAGATCTGAAAATTTCACGGACAATACTAAS 4|

ATCTGTAACAATTAAT TR TACAAGACCT GECAACAATACAAGAAAAAG TATAACTATGE

AEGAGALATAATAGGAGATATAAGACAAGCACAT TG TAACCTTAGTAGAACAGCATGGA —
GEAAAATTACAAGAACAAT TTOGGAATAAAACAATAGTCT TTAATCACTCCTCAGGAGS

(CCTGTA

| Do not show this message agqin4

-

>DNA_Anna.tst_(PCR)

AGCCCGATACGATAAGATGAGGTA
GTAATTAGATCTGCCAATTTCACAG
ACAATGCTAAAATCATAATAGTACA
GCTGAATGCACCTGTAGAAAT TAS
TTGTACAAGACCCAACAACAATALCA
AGAASAGGTATAAGTATAGGACCA
GGGAGAGCATTTTATGCAACAGAT
AGAATAGTAGGAGATATAAGAALA
GCATATTGTAACATTAGTAGAGAS
ALATGGAATAATACTTTAAAACTGEG
TAGTTACAAAAT TAAGAGAACAATT
TOTGAATAAAACAATAATCTTTAAT
CACTCCTCAGGAGGGGACCCAGAS
ATTGCATGCTCTCCCTGTA

|
I>DNA_Boyfriend.txt_[PCR)

AGCCCGATACGATAAGATGAGGTA
GTAATTAGATCTGCCAATTTCACAG
ACAATGCTAAAATCATAATAGTACA
GCTGAATGCATCTGTAGAAATTAS
TTGTACAAGACCCAACAACTATACA
AGAAAAGETATACGTATAGGACCA
GGGAGAGCAGTTTATGCAGCAGAS
AAAATAATAGGAGATATAAGACGA
GLACATTGTAACATTAGTAGAGAA
AAATEEAATAATACTTTAAAACAG

.

hd

| Range and lenath of selection

| Enter search sequence

=

[Genbank |[Lab Bench || Data Screen |[ ELISA DotElot 96-well PCR Chip qPCR |[ Sequence analysis|[ Opened |[Loaded ][ Gel 7 blot ][ Help |

I Enter replacement sequence

bl kil blLe

4

Back to beginning



Several windows will open, including the main MEGAS5 window (the one with the light blue background). On the Confirm window, click Ignore, as

you don’t want updates to MEGAS since they won’t work with Case It. After clicking Ignore, minimize the light blue window. (Minimize it, don’t

close it, as closing this window closes all windows of MEGADS).

DMA Loc:

=,

nalysis Help

IR Y Y Y

0 sites

LUIES

Align T ‘ Data

TA 4y

Models Distance

located

Options

Find FASTA

| Search results field

prs |

S & i X % . B 0

v : -
Diversity Phulogeny T UserTree = Ancestors | Selection = Rates Clocks Blisites

T" =] = & [="
st time User?‘ Tutarial ‘ Examples ‘ Citation ‘MEGAWeb‘ ReportaBug‘ Updates?

curnmulative

1

There is an update available, Would you like to download and install it now?
Update: http:ffupdate.megasoftware.net/MEGAE.06_setup.exe

MOTE: The "Ignore" button ignores this update and won't notify vou till the next one is released.

Ves Mo

| Ignore k]

4 =3 &

Customize ToolBar ~ Preferences «

G4 release #5110426

4 |

_ sos Lll
. \ |b|>| 145

O

Site # |1 32 & with  wio Gaps

Back to beginning

22 ACGLACAATACTAAS 4|
ACCATAATAGTACAGCTAAATACATCTGTAACAAT TAAT TG TACAAGACCTGGCAACAATACAAGAAALAGTATAACTATGE
GACCGGGEGAAAGTATTTTAT GLAGGAGAAATAATAGGAGATATAAGACAAGCACAT TG TAACCT TAGTAGAACAGCATGGA —
ATGACACTTTAGAACAGATAGTTGGAAAAT TACAAGAACAAT T TG GAATAAAACAATAGTCT TTAATCACTCCTCAGGAGG
GGACCCAGAAATTGCATGCTCTCCCTGTA

|

v

>DNA&_Anna.tet_[PCR)

AGCCCGATACGATAAGATGAGGTA
GTAATTAGATCTGCCAATTTCACAG
ACAATGLTAAAATCATAATAGTACS
GCTGAATGCACCTGTAGAAATTAA
TTGTACAAGACCCAACAACAATALCA
AGAAAAGGTATAAGTATAGGACCA
GGGAGAGCATTTTATGCAACAGAT
AGAATAGTAGGAGATATAAGAAAA
GCATATTGTAACATTAGTAGAGAS
AAATEEAATAATACTTTAAAACTGEG
TAGTTACAAAAT TAAGAGAACAATT
TGTGAATAAAACAATAATCTTTAAT
CACTCCTCAGGAGGGGACCCAGAS
ATTGCATGCTCTCCCTGTA

|

I:DMNA_Boufriend.txt_(PCR)

AGCCCGATACGATAAGATGAGGTA
GTAATTAGATCTGCCAATTTCACAG
ACAATGCTAAAATCATAATAGTACA
GCTGAATGCATCTGTAGAAATTAA
TTGTACAAGACCCAACAACTATACA
AGAAAAGGTATACGTATAGGACCA
GGGAGAGCAGTTTATGCAGCAGAS
AAAATAATAGGAGATATAAGACGA
GLACATTGTAACATTAGTAGAGAA
AAATGGAATAATACT TTAAAACAGG

.

e

| Range and length of selection

=k

| Enter search sequence

I
=

4

[Genbank |[Lab Bench || Data Sereen |[ ELISA DotElot 96-well PCR Chip gPCR |[ Sequence analysis|[ Opened|[Loaded ][ Gel 7 blat ][ Help |

I Enter replacement sequence

Al

-




The multiple alignment and tree now appear. The advantage of using MEGAS over the bioinformatics sites has do do with
manipulations of the alighment and tree that are possible using MEGAS.

~ Data Edit Search alignment Web Seguencer Display Help

DB EY T@H WY 0L o B E Xk mE a4 e

the many

|
ikions Find FASTA

DNA: DNAAnnat« DMNA Sequences ITransIated Protein Sequences | pich results field -
DN&: DM&_Boyfriend. txt Erorer e e T TTTTTTT T T TTTTITT] N&_Anna.txt_(PCR)
. 1. DNA hnna.txt PCR GECCEATACEATAAGATGAGETAGTALTTAGATENEEE------------------ {CCCGATACGATAAGATGAGGTA
DNA: DNA_Boufriends_partner.tt 2. DNA Boyfriend.txt PCR EEEEERTREERrRRERTEREEn e R nRERnEREEE- - - - -------------- AT TAGATCTGOCAATTTCACAG
_ 3. DNA Boyfriends partner.txt [WBBE EEfEAEATAETARTTARE B AATGLTAMAATCATAATAGTACA
DM&: DN&_Local_Control_12.tat 4. DNA Local Control 22.6xt EE dfENEErREr R RRERnEnEE- - - - - - - - - - - - - - ---- TGAATGLACCTGTAGASAT TAA
DMNA: DNA_Local Contral 2.t 5. DNA Local Control 1Z.txt Bg AFENEETAETAATTAE HEETAETRRTTABATEE|| GTACAAGACCCANCAACAATACA
' ' 6. DNA Local Conerol 3.cxc ¢ |HEEEEENNNEEEFEEE BB NN EEEEAEE N BT AR A EREER] [ e OO TATAAGTATAGEACCA
) IGAGAGCATTTTATGLAACAGAT
DM&: DNA_Local_Control_3. bt irsmrimmimiTaT AN AL AL
PRIMERS: orimers HIV | NN M5: Tree Explorer (tree.nwk) AGTAGAGAA
- primers: HIV. txt File Image Subtree Yiew Compute Caption Help k
~> DNA_Anna tt_PCR) BS 2 § § & =&

[Quick Load / Run | [ Analyze | 2 7 f

T
VE 9[ _|: DMNA Anna.txt PCR
51 {«_’{] DNA Boyfriend.txt PCR

= ﬁ —————— DMNA Boyfriends partner.txt

¢ "]EE DMA Local Contral 12.1xt

0.m

DMA Local Control 22.txt

154 DN& Local Contral 3.txt P

AGTAGAGAA
[TAAAACAGG ;I

- el
Election .

T2 SBL=0.26514000
Back to beginning

Jdence



Case It can also be used as a front end for BLASTING DNA and protein sequences. We'll use one scenario from the Alzheimer’s case as an
example. Click the DNA button on the silver button bar, and navigate to Cases -> Genetic disease cases -> Alzheimer's -> Case A.

Look in: |LE]CGSE':" j ﬁl LD'

Eflatein DM&  Site Cut Run  Gel Options Cases Tutorial

|| DNA contral 633 mutation.gen \:\ DMA Sam.gen 2Nl ®m105 [toad 10% 0% 0 sites Options
DNA control 717 mutation.gen || Enzyme Bell 26 [clear lagarose] |l actual match located [ Search results field 'f-'
DNA contral normal APP gene.gen || Enzyme Mboll O30 7 [ Run 60 100 0 sites Export field ﬂ
| DNA Joan.gen || Probe APP gene LAMOa[s minutes match & cumnmulative
DMA Martha.gen —
| DNA Robert.gen J middle | bottom
Eumibodv] Drmk [Primer|[Chip |[ qPCR |[ Probe |[ Enzyme |[Cut DNA |

File name: | Open I
Files of type: |AII files Zl Cancel |

™ Open as read-only

Al
[size (] sequence £+ & Analyze |[LLba b 1] I I F
O
-
[
— al
| Range-{1,1] Length-1 e
"
= | Enter search seqfnce ol
pre)
[Genbank |[Lab Bench || Data Screen |[ ELISA DotElot 96-well PCR Chip qPCR |[ Sequence analysis|[ Opened |[Loaded || Gel / blat |[ Help | I Enter replacement sequence v

Back to beginning



Any of the DNA sequences can be selected, so for this example we’ll select the first one. Double-click on the first file name, or click once and

click the Open button...

o Shift-click to open multiple DNA files

Lookin: I[E]Case A ﬂ @I | E[_:Jl |stein  DNA Ste Cut Run  Gel Options Cases Tutorial

= |:\ DNA Sam.gen =105 [Load 18 0% 0 sites Options

:\ DNA control 717 mutation.gen |:\ Enzyme Bcll O20e [clear [agarose]l || actual match Tocated Search results field
:\ DMA control normal APP gene.gen |:\ Enzyme Mboll O30 7 |[_Run 60 100 0 sites Export field

:‘ DNA Joan.gen || probe APP gene LAOas minutes match & cummulative

| DNA Martha.gen

:\ DMA Robert.gen

File name: I DMNA control 633 mutation.gen | Open \_I
Files of type: IAII files LI Cancel |

™ Open as read-only

#

§ middle  bottorn

in | [Antibody | [DNA | [Primer] [Chip ] [aPCR ] [ Probe ] [ Enzyvme ][ Cut DNA |
L

[]size [ Sequence 17 &%

Analyze (14| F | Pl

14

A

| |» @Qg

Back to beginning

~|

Range-[1,1] Length-1 ‘;

—

= Enter search sequence ey

-l

[Genbank |[Lab Bench |[ Data Screen |[ ELISA DotElot 36-well PCR Chip qPCR ][ Sequence analysis || Opened |[Loaded |[ Gel 7 blot |[ Help | Enter replacement sequence v




The name of the file appears in the Opened and processed window at the left. To see the sequence associated with this file name, click on the
Sequence checkbox on the gray divider bar. By default, the blue arrow to the right of the checkbox points down, indicating that the sequence in

the lower field will be shown.

About Motes Clear Protein DNA  Site Cut Run  Gel Options Cases Tutorial

= “Nmi10s Gn | 1o0% 0% 0 sites Options
DN&: DNA_contral_693_mutation.gen [ O20e [cear “ [agarose] | actual mateh located [ Search results field f‘
OsO7 [Lre JH 60 100 0 sites Export field ﬂ
v D 4 D 8 (=] “ minutes match% cummulative

top middle  bottom

[Pratein | [ Antibody | [ DNA | [Primer][ Chip | [ qPCR | [ Probe | [ Enzyme |[Cut DNA |

'DMA_control_693_mutation.gen’ is the active DMNA file.

The first 5 characters of the DMA& sequence are: tcaga

=

[Guok Losd Run ][ Anehze] 2 1 file opened This file containg 4556 characters in 2 separate numbered sequences - see below.

Click on [or drag over) the numbers below to see infarmation for each sequence within the file.

.

[] Size E*Sequence {4 Analyze 14 > | M

'(LI IL‘" 1

lcagaagatcaatgotgocogatttggoactgotectgetggocgectggacggotcggoogetgoaggtacceactgatggtaatgotgooctgetggetgaaccoca
gattgocatgttctgtogoagactgaacatgeacatgaatgtccagaatgggaagtggoattcagatccatcagggaccaaaacctgeattgataccaaggaaggcate
ctgcagtattgocaagaagtctaccetgaactgoagatcaccaatgtgotagaagecaaccaaccagtgaccatccagaactgotgeaagoggogoccgoaageagt
gcaagacccatccccactttgtgattcoctacegetgettagtiggtgaatttataagtgatgocetictegttcetgacaagtgoaaattcttacaccaggagaggatggatgt
ttgcgaaactcatcticactggoacaccgtcgocaaagagacatgeagtgagaagagtaccaactigoatgactacggeatgttgotgocctgoggaattgacaagtice
gaggagtagagtttgtgtottgecccactgoctgaagaaagtgacaatgtggattctgetgatgoggaggagoatgacteggatgtetgotogogoggagcagacacagac
tatgcagatggoagtgaagacaaagtagtagaagtagcagaggaggaagaagtggetgagatggaagaagaagaagecgatgatgacgaggacoatgaggatoat
gatgagatagaggaagaggcetgaggaaccectacgaagaagocacagagagaaccaccageattgeccaccaccaccaccaccaccacagagtctgtggaagag
gtoaottcgagagatatactetgaacaagecgagacggggecatgoccgageaatgatctccogetggtactttgatatgactgaaggoaagtotgocecattctittacgge
goatgtggocgocaaccggaacaaccggaacaactttgacacagaagagtactgoatggocgtgtatogoagegecattcctacaacagoageocagtaceceoctgaty «

| |» @Qg

| Range and length of selection

| Enter search sequence

[Genbank |[Lab Bench || Data Sereen |[ ELISA DotElot 96-well PCR Chip gPCR |[ Sequence analysis|[ Opened|[Loaded ][ Gel 7 blat ][ Help |

bl kil blLe

l Enter replacement sequence

Back to beginning

4




Highlight any part of the sequence and right-click on it. Select the first menu option in the pop-up menu to automatically open your default web
browser the the NCBI blast site.

[ ] Case ltv7
About  Motes Clear Protein DMWA  Site Cut Run Gel Options Cases Tutorial
j - @ 1 D 5 Load 1.0 % 0% 0 sites Options
DM&: DNA_control_693_mutation.gen [ O20e Clear | [agarose] |l actual match Tocated [ Search results field f‘
Oz (07 |LRun_| &0 100 0 sites Export field ﬂ
= D 4 D 8 L minutes match % cummulative

top middle bottom
[Protein | [ Antibody | [DNA ] [Primer] [Chip | [qaPCR | [ Probe | [Enzyme |[Cut DNA |

1

'DMA_control_693_mutation.gen' is the active DNA file.

The first 5 characters of the DNA sequence are: tcaga

=

This file contains 4556 characters in 2 separate numbered sequences - see below.

[Quick Load /Run |[Analyze | 2 1 file opened

Click on [or drag over) the numbers below to see information for each sequence within the file.

[]size [<]Sequence 1} 4% Analyze (1| > (0] 4] [»fn

o:?g

tcagaagatcaatgotgccegatttagcactactectgetgoccacctogacggetcgagegctggagatacccactgatggtaatoctggectactoactoaacccca . 4
gattgccatgtictgtggeagactgaacatgeacatgaatgtccagaatgggaagtggoattcagatccatcagggaccaaaacctgoattgataccaaggaaggeate
ctgcagtattgccaagaagtctaccetgaactgoagatcaccaatgtggtagaagecaaccaaccagtgaccatccagaactggtgoaageggggocgeaageagt
goaagacccatcccoacttoefElils ttagttgatgagtttgtaagta: ttctegh (e Lt a0qagaqaatqoatat
ttgcgaaactcatctticactggoacaccgtcgocaaagagacatgeagtgagaagagtaccaacttgeat luding FASTA defi
gaggagtagagtttotgtgttgccoactgoctgaagaaagtoacaatgtggattctgetgatgocggaggang it to existing contents of Export Field
tatgcagatgogagtgaagacaaagtagtagaagtageagaggaggaagaagtogctgaggtgnaana

tion line, and open NCEL b

Add selected t3

Back to beginning

gatgangtagaggaagagactgaggaacccetacgaagaagocacagagagaaccaccageattgoe
gtgottcgagagatatgctctgaacaageocgagacgggaccatgocgageaatgatetccecgetggtact

goatgtggoggoaaccggaacaaccggaacaactttgacacagaagagtactgcatggocgtgtgtgge

Replace existing contents of Export field with selected text
Copy selected text to clipboard
Paste selected text into Search Field of Sequence Analysis window

Genbank || Lab Bench |Data Screen' ELISA DotBlot 36-well PCR Chip qPCR| Sequence analysis| Opened || Loaded || Gel / blot |[ Help |
T

l Enter replacement sequence




Right-click in the Query Sequence field of the NCBI site, and paste the contents of the clipboard into the field. It may be necessary to click and

paste twice for this to work.

l
D& DMA_control_693_mutation.gen _]

[
[Quick Load /Run |[Analyze | 2 1 file opened

Back to beginning

About  Motes Clear Protein DMWA  Site Cut Run Gel Options Cases Tutorial
N ®10s [[Lead 0% 0% [l o stes Options
026 [[Clear lagarose]l || actual match Il Tocated Search results field f‘
Oz (07 [_Run 0 100 | o sites Export field ﬂ
—_— 0 / & Nucleotide BLAST: Search.. % | =+
€ | () @  https://blast.ncbi.nim.nih.gov/Blast @ Q search w B8 4 H @ » =
m) U.S. National Library of Medicine
Thefist?  BLAST ® » blastn suite Home  RecentResults  Saved Strategies
This file g .
Standard Nucleotide BLAST
Click on [

M Criginal on

ctgcagtathg:
QCaagacca:
ttgcgaaactes
gaggggtaga
tatgcagatag
gatgaggtan:
gtggttcgaga

ggatgtageat

BT

J' blastn W blastp | blastx | tblastn | tblastx |

BLASTN programs search nucleotide databases using a nucleotide query. more...
Enter Query Sequence

Enter accession number(s), gi(s), or FASTA sequence(s) & Clear Query subrange &
Undo From
Cut To
Copy '
W Pose -
Delete B g — =
Jo " P =
Select All on.gen %
ir your BLAST search & i

— « Check Spelling

Languages >



The DNA sequence copied from Case It is not in the Query Sequence field of the NCBI site.

About  Motes Clear Protein DNA  Site Cut Run  Gel Options Cases Tutorial

;l - @ 1 D 5 Load 1.0 % 0% 0 sites Options
DM&: DNA_control_693_mutation.gen [ O 206 [Cear [agarose] || actual match Tocated Search results field S
O30z [Run 0 100 0 sites Export field ﬂ
. % Nucleotide BLAST: Search ... * :—’_, Nucleotide BLAST: Search.. * +
i) @  https://blast.ncbi.nim.nih.gov/Blast @ | | Q search wB O ¥ # b‘l » =

m) U.S. National Library of Medicine

The first & ® - .
| °3 BLAST  » blastn suite Home  RecentResults  Saved Strategies
N . o
[Gum Cod T | Anoyes ] 21 fie opeed ' | Standard Nucleotide BLAST
Click on [
J_ blastn ‘| blastp | blastx | tblastn | tblastx |
BLASTN programs search nucleotide databases using a nucleotide query. more...
——
(o Enter Query Sequence
iz I Enter accession number(s), gi(s), or FASTA sequence(s) & Clear Query subrange &
tcagaagatci >DNA control 693 mutation.gen
gattgccatatt gatfecctaccactacitagttagtgagtitokaagtaatacectickogttectaacaagtacasatte From
ctgcagtattge sRasace
Qcaagacee L3 To
ttgcgaaacte
0a0090taga =
tatgcagat =
ga?gagggtaggge Or, upload file Browse... = No file selected. Q@ I-
gtggttcgaga . I =
gcalotoged Job Title DNA_control_693_mutation.gen | e
g Enter a descriptive title for your BLAST search & z,
Back to beginning | Align two or more sequences &




Scroll down on the NCBI page and click the BLAST button.

About

Motes

Clear Protein DMA Site Cut Run  Gel Options Cases Tutorial

D& DMA_control_693_mutation.gen

=
[

'DNA_col

The first &

=

1 file opened

This fi
[Quick Load / Run |[ Analyze | 2 ol

Click on

10 % II 0% II 0 sites Options

Nl =105

Load

Oz206 [clear [agarose] Il actual match Il Tocated Search results field

Oz =z Export field

0 sites

Run 60 | |

oo e £ Nucleotide BLAST: Search .. % |/ £ Nucleotide BLAST: Search.. % | +
4

ctgcagtathg:
QCaagacca:
ttgcgaaactes
gaggggtaga
tatgcagatgg
gatgaggtan:
gtggttcgaga
goatgtgaca

[Genbank][Ls

Back to beginning

LDbls b

= c Q, search

() @ | https://blast.ncbi.nim.nih.gov/Blast =

AE 93+ AP »

-

Optional Enter an Entrez query to limit search &
Program Selection
Optimize for " Highly similar sequences (megablast)
) More dissimilar sequences (discontiguous megablast)
© Somewhat similar sequences (blastn)

Choose a BLAST algorithm &

Search database Nucleotide collection (nr/nt) using Blastn (Optimize for somewhat similar

| Show results in a new window

CBiAST )

(#)Algorithm parameters

You

Support center

Mailing list

M) << s

BLAST is a registered trademark of the National Library of Medicine

NCBI o
NATIONAL

National Center for Biotechnology Information, U.S. National Library of Medit\j?m;f'ﬁl =
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After a few moments the BLAST results will appear.

=
[

DNA: DMA_control_693_mutation.gen

=

[Quick Load /Run |[Analyze | 2 1 file opened

Back to beginning

8 Nucleotide BLAST: Search.. ¥ | :j NCBI Blast:DNA_control_69... * +

V.

About M

'DN&_co
The first £
This file ¢

Click on [

|

M Original of
12

j

tcagaagatc,
gattgccatghl
ctgcagtatto
QCaagacce
ttgcgaaacte
gaggggtags
tatgcagatge
gatgagatag.
gtggttcgags

goatgtgaca

€& () @ | nttps://blast.ncbi.nim.nih.gov/Blast & | Q search

“la s+ ado »

©Descriptions

Sequences producing significant alignments:
Select: All None Selected:0

i1 Alignments

Description

—] Human ORFeome Gateway entry vector pENTR223-APP, complete sequence

PREDICTED: Gorilla gorilla gorilla amyloid beta precursor protein (APP), transcript variant Xi

PREDICTED: Gorilla gorilla gorilla amyloid beta precursor protein (APP), transcript variant X!

—| PREDICTED: Gorilla gorilla gorilla amyloid beta precursor protein (APP), transcript variant X

Max Total
score score
140 140
140 140
140 140
140 140

a

an

aan

Query
cover

100%
100%
100%
100%

annne

E
value

5e-30
5e-30
5e-30
5e-30

10
10
10
10

an

Rl R—"



BLAST can also be used to analyze data in the Export field, using several methods. To demonstrate the first method, we’ll use the HIV example
described earlier, assuming that sequences have already been added to the Export field (see pp. 2-8 of this tutorial).

Click the Analyze button at the bottom of the Opened & processed window, and make the menu selection shown below.

[ ] @ Opened & processed

L I>

DNA: DNA_Anna txt

DM&: DNA_Bouyfriend. txt

DMA: DNA_Boyfriends_partner. tat
DN&: DNA_Local_Control_12.txt
DMA: DNA_Local_Control_22. txt
DA DMA_Local_Control_3.tat
PRIMERS: primers HI' tat

~> DNA_Anna.tst_(PCR) hd
[Quick Load / Run ? 7 files opened

Export »
Align [ tree B

BLAST 4

v Help

About  Motes  Clear Protein DNA  Sitke  Cut Gel Options Cases Tutorial
Filename: primers HIV.tst “N =105 [Losa 10% 0% 0 sites Options Find FASTA
FP: 5> ABCCCGATACGATAAGAT <-3' D206 [cear ] fl Coarese) floctoal match )| oeated | Search results field —
RP: 5 - TACAGGGAGAGCATGLA <- 3 Oz 07 [LRun 60 100 0 sites >DMNA_Anna.txt_[PCR] =
~Nals minutes match B curnmulative
AGCCCGATACGATAAGATGAGGTA
- - GTAATTAGATCTGCCAATTTCACAG
top middle bottom
- - - - ACAATGCTAAAATCATAATAGTACA
Protein ]I Antibody ] IPrlmerH Chip ” qFCR H Probe ]I Enzyme ]ICu‘ DM & ] BT GAATGLACCT GTAGAAAT TAA
TTGTACAAGACCCAACAACAATALCA
AGAAAAGETATAAGTATAGGALCCS
GGGAGAGCATTTTATGCAACAGAT
AGAATAGTAGGAGATATAAGAAAS
GCATATTGTAACATTAGTAGAGAS
'DM&_Local_Control_3.tst_[PCRY' is the active DNA file. AAATGGAATAATACTTTAAAACTGG
TAGTTACAAAATTAAGAGAACAATT
The first 5 characters of this sequence are: AGCCC TGTGAATAAAACAATAATCTTTAAT
CACTCCTCAGGAGGGGACCCAGAS
This file contains 355 characters in a single sequence. ATTGCATGCTCTCCCTGTA

Copy Export field to clipboard and open NCBI NUCLEOTIDE blast site p
Copy Export field to clipboard and open NCBI PROTEIN blast site

=

Back to beginning

1

Analyze

14| » |2l

14 4] I O

<0

AGCCCGATACGATAAGATGAGGTAGTAAT TAGATCTGLCGAGGTAGTAAT TAGATCTGAAAATTTCACGGACAATACTAAS 4
ACCATAATAGTACAGCTAAATACATCTGTAACAAT TAATTGTACAAGACCT GECAACAATACAAGAAAAAGTATAACTATGE
GACCGGGGAAAGTATTTTATGLAGGAGALATALTAGGAGATATAAGACAAGCACAT TG TAACCT TAGTAGALCAGCATEGA ~
ATGACACTTTAGAACAGATAGTTGGAAAAT TACAAGAACAAT TTGGGAATAAAACAATAGTCTTTAATCACT CCTCAGGAGG

GGACCCAGAAATTGCATGCTCTCCCTGTA

b

1
I>DNA_Boufriend.t=t_(PCR]

AGCCCGATACGATAAGATGAGGTA
GTAATTAGATCTGCCAATTTCACAG
ACAATGCTAAAATCATAATAGTACA
GCTGAATGCATCTGTAGAAATTAA
TTGTACAAGACCCAACAACTATACA
AGAAMAGGTATACGTATAGGACCA
GGGAGAGCAGTTTATGCAGCAGAA
AAAATAATAGGAGATATAAGACGA
GLACATTGTAACATTAGTAGAGAA
ARATGEAATAATACTTTAAAACAGE

| Range and length of selection

| Enter search sequence

=

| Genbank [[Lab Bench || Data Screen || ELISA DotElot S6-well PCR Chip qPCR |{ Sequence analysis || Opened |[ Loaded || Gel / blot |{ Help |

bl kil bl

I Enter replacement sequence

4




The NCBI web site will automatically open, and you can paste the contents of the clipboard into the Query Sequence field by right-clicking on the
field and selecting Paste (you may have to do this twice). Then scroll further down the web page and click the BLAST button (not shown here).

DNA: DNA_Anna.txt

DNA: DNA_Boyfriend. txt

DM&: DNA_Boufriends_partner. txt
DNA: DNA_Local_Control_12.txt
DNA: DNA_Local_Control_22. txt
DM&: DMA_Local_Control_3.tst
FPRIMERS: primers HI' txt

> DMN&_Anna.txt_[PCR)

L 1>

=

[Quick Load / Run |[ Analyze | 2

Back to beginning

7 files opened

ece / 2 Nucleotide BLAST: Search.. % | =+

S \

About  Motes Clear Pro

€ Oa c Q search

https://blast.ncbi.nim.nih.gov

Filename: primers HIY . txt

FP: 5'-> AGCCCGATACGAT
RP: &' -> TACAGGGAGAGCA

Sav

Recent Results

Home

: ®
BLAST  » blastn suite

Standard Nucleotide BLAST

J blastn _1 blastp | blastx | tblastn | tblastx |
BLASTN programs search nucleotide databases using a nucleotide query. mo

'DMA_Local_Control_3.tst_(F
Enter Query Sequence

The first 5 characters of this
o e cnaractr Enter accession number(s), gi(s), or FASTA sequence(s) &

Query st

From

Clear

This file containg 355 charac

To

Osee

1

AGCCCGATACGATAAGATGA
ACCATAATAGTACAGCTAAAT
GACCGGGGAAAGTATTTTAT
ATGACACT TTAGAACAGATAL
GGACCCAGAAATTGCATGET

T AR A AT AT A AT A TAC AT A AT I AT TOETACARATTALTTTA/SAR

[Genbank |[Lab Bench|[ Data S Or, upload file

Job Title

Browse... No file selected. L?)]

6 sequences (DNA_Anna.txt_(PCR))

¥S
nd FASTA

B =

GTA
HCAG
ACA
T4
ACA
CCA
GAT
A,
S
TGG
WATT

KT

G

GTA
HCAG

GA




Since multiple sequences were BLASTed, you can select the results you wish to view from the drop-down menu on the BLAST Results page.

DNA: DNA_Anna tat

DMNA&: DNA_Boyfriend. txt

DNA: DNA_Boyfriends_partrer. bt
DMA&: DNA_Local_Control_12.txt
DNA: DNA_Local_Control_22.txt
DMA&: DMA_Local_Control_3.tst
PRIMERS: primers HIY txt

-» DNA_Anna.tst_(PCR]

LI

=

[Quick Load/ Run |[ Analyze | 2

Back to beginning

7 files opened

oo e "‘,» & NCBI Blast:6 sequences (D.. % | 4
4
About  Motes  Clear Pro - Vs
T € ) (0 @ nhttps://blast.ncbi.nim.nih.gov c Q search Exdll:= =T .
B =l
FP: 5 -> AGCCOGATACGATA E—
RP:5 > TACAGGGAGAGCAI BLAST Resuilts Home — Recent Results— Sav 3
Edit and Resubmit Save Search Strategies > BTA
] | Ermatting options > Download Youl  icac
: ACA
feil| Job title: 6 sequences (DNA_Anna.txt_(PCR)) Tk,
ACA
CCa
Results for: | 1T:cl|Query_95934 DNA_Anna.txt_(PCR)(337bp) ) GAT
T:lcl|Query_95934 DNA_Anna.txt_(PCR)(337bp) B
q RID  2:|cl|Query_95935 DNA_Boyfriend.txt_(PCR)(337bp) J?GAG
'DMA_Local_Control_3.tst_ 3:lcl|Query_95936 DNA_Boyfriends_partner.txt(337bp) .
Query ID 1 \|Query_95937 DNA Local_Control12.txt_((358bp) Database Name nr fary
The first 5 characters of this Description  5;ic|query_95938 DNA_Local_Control_22.txt_((337bp) Description NU [AAT
Molecule type  6:icl|Query_95939 DNA_Local_Control_3.txt_(P{355bp) Program BL GAA
This file contains 355 charac Query Length 337
Other reports: > Search Summary [Taxonomy reports] [Distance tree of results] E.
Csize _ \CAD
i i | © Graphic Summary ACA
AGCCCGATACGATAAGAT GA i)
ACCATAATAGTACAGCTAAAT . . . .
GACCGGGEAMAGTATTTTAT Distribution of the top 100 Blast Hits on 100 subject sequenc %ﬁ
ATGACACTTTAGAACAGATAL Mouse over to see the title, click to show alignments =g
GGACCCAGAAATTGCATGLT o A
Color key for alignment scores ;\GG
4
W <40 W 40-50 W 50-80 W s0-200 _
.=
[ S QR S
=
1 60 180 20 BH—=
[Genbank |[Lab Bench || Data




Another way to accomplish the same thing is to use the yellow Analyze button on the main screen. Note that the two Analyze buttons have some
commands in common, but some unique commands as well. In this particular case, BLAST results would be identical to those shown on the
preceding page of this tutorial, so we won’t show them again.

DNA: DNA_Anna.txt

DNA: DNA_Boyfriend. txt

DMA: DNA_Boyfriends_partrer. tat
DM&: DMA_Local_Control_12. k=t
DNA: DNA_Local_Control_22. txt
DM&: DMA_Local_Control_3.tst
FPRIMERS: primers HI' txt

> DMN&_Anna.txt_[PCR)

LI>

=

[Quick Load / Run |[ Analyze | ?

Back to beginning

7 files opened

@ Case It v7
About  Motes Clear Protein DNA  Site Cut Run  Gel Options Cases Tutorial
Filename: primers HIV.txt “N®m10O5 [osa 10% 0% 0 sites Options Find FASTA
[E— [agarose] actual match Tocated i -]
FP:5'-> AGCCCGATACGATAAGAT <- 3 C/2Cl|s il ciear | Search resulsfeld .
RP: 5> TACAGGGAGAGCATGLA <- 3 Lz (7 |_Run 0 100 0 sites >DNA_Anna.tst_(PCR) E
- 4 8 ([ inut t tch % lati
408 L minutes (eet]  mate - AGCCCGATACGATAAGATGAGGTA
- -~ GTAATTAGATCTGCCAATTTCACAG
top middle  bottom
- - - - ACAATGCTAAAATCATAATAGTACA
[Protem |[ Antibody | | Prlmer” Chip || qPCR |[ Probe ]| Enzyre ]| Cut DN& ] BT GAAT GCACCTETAGAAAT TAA
TTGTACAAGACCCAACAACAATACA
AGALAAGGTATAAGTATAGGACCA
GEGAGAGCATTTTATGCAACAGAT
AGAATAGTAGGAGATATAAGALAS
GCATATTGTAACAT TAGTAGAGAS
'DMA_Local_Control_3.txt_[PCRY' is the active DNA file. ASATGGAATAATACTTTAAAACTGG
TAGTTACAAAAT TAAGAGAACAATT
The first 5 characters of this sequence are: AGCCC TETGAATAAAACAATAATCTTTAAT
CACTCCTCAGGAGGGGACCCAGAS
This file contains 355 characters in a single sequence. ATTGCATGCTCTCCCTGTA

B Original order | [[] Size ] Sequence {F b Analyze (1] > [01] [14] 4] 2] 4 I
O

! Export » I

AGCCCGATACGATAAGATGAGGTAGTAATTAGATCTGCCGAGG  align / tree P tT GASAATTTCACGOACAATACTAAS 4

|
1> DN&_Boufriend.txt_{PCR)

AGCCCGATACGATAAGATGAGGTA
GTAATTAGATCTGCCAATTTCACAG
ACAATGCTAAAAT CATAATAGTACA
GCTGAATGCATCTGTAGAAATTAS

TTETACAACACCTAACAACTATACA

ACCATAATAGTACAGCTAAATACATCTOTAACAAT TAAT TG TAC: gy M|  Copy Export field to clipboard and open NCBI NUCLEOTIDE blast site , [erAm

GACCGGGGAAAGTATTTTATGCAGGAGASATAATAGGAGATAT,

ATGACACT T TAGAACAGATAGT TEEAMAT TACAAGAACASTTT  CORY »  Copy Export field to clipboard and open NCBI PROTEIN blast: site . GGE.:\EGG:A;A
GGACCCAGAAATTGCATGCTCTCCCTGTA Open b v Help 14 GAGAS
:m : : | ABATGEAATAATACTTTAAACAGE |
earc| =
s
Replace b | Range-{1,355] Length-355 e
Clear » = | Enter search sequence j
Other 4 I Enter replacement sequence ':“:

Genbank || Lab Bench |Data Screen| ELISA DotElot 96-well PCR Chip <qrer =S lysi: |0pened| Loaded || Gel / blot || Help I




You can also highlight and BLAST highlighted contents of the Export field, by right-clicking on the highlighted sequence. We won’t show the BLAST

results for this particular example, but it would be similar to those shown previously.

DNA: DMA_Anna.tat

DM&: DNA_Boufriend. txt

DM&: DNA_Boufriends_partner.tst
DNA: DMA_Local_Control_12.t=t
DNA&: DNA_Local_Control_22. txt
DA DMA_Local_Control_3.tat
PRIMERS: primers HI'/ txt

-3 DN&_Anna.tst_[PCR]

L 1>

=

| Quick Load / Run || Analyze |

Back to beginning

7 files opened

About  Motes  Clear Protein DNA  Sitke Cut Run  Gel Options Cases Tutorial O Sequence analysis
Filename: primers HIV. txt “N =105 [Losa 1.0% 0% D sites Options Find FASTA
[agarose] actual match Tocated Search Itz field =l
FP: 5> AGCCCGATACGATAAGAT <7 Uizi0s f ciear ] | Search resuks figd -
RP: 5 - TACAGGGAGAGCATGCA <3 OzsO07 |_Run_] 100 0 sites >DN&_Anna.tst_(PCR] -
LMOas minutes [set] | match & cummulative
AGCCCGATACGATAAGATGAGGTA

top middle bottom
[Protein | [Antibody | [DNA | [Frimer] [ Chip | [qPCR | [ Probe | [Enzyme | [Cut DNA |

'DMA_Local_Control_3.tst_{PCR)' is the active DNA file.
The first 5 characters of this sequence are: AGCCC

This file contains 355 characters in a single sequence.

M Original order

[[] size [<] Sequence 1t {1 Analyze |14 » | M Hl] |P|>l

1 O

AGCCCGATACGATAAGAT GAGGTAGTAAT TAGATCTGLCGAGG TAGTAAT TAGATCT GAAMAT TTCACGGACAATACTASS 4|
ACCATAATAGTACAGCTAMATACATCTGTAACAAT TAATTGTACAAGACCTGGCAAL ,
GACCGGGGAAAGTATTTTATGCAGGAGASATAATAGGAGATATAAGACAAGCACAT
ATGACACTTTAGAACAGATAGTTGGAAAAT TACAAGAACAATTTGGGAATAAAACAATAGTCTTTAATCACTCCTCAGGAGG
GGACCCAGASATTGCATGCTCTCCCTGTA

includi

GTAATTAGATCTGCCAATTTCACAG
ACAATGCTAAAATCATAATAGTACA
GCTGAATGCACCTGTAGASAT TAL
TTGTACAAGACCCAACAACAATACA
AGAAAAGETATAAGTATAGGALCCS
GGEGAGAGCATTTTATGCAACAGAT
AGAATAGTAGGAGATATAAGAAAS
GCATATTGTAACATTAGTAGAGAA
AAATEGAATAATACTTTAAAACTGG
TAGTTACAAAAT TAAGAGAACAATT
TETGAATAAAACAATAATCTTTAAT
CACTCCTCAGGAGGGGACCCAGAS
ATTGCATGCTCTCCCTGTA

|

I> DNA_Bouyfriend.txt_[PCR)

AGCCCGATACGATAAGATGAGGTA
GTAATTAGATCTGCCAATTTCACAG

M%TMTAGGAGATATMGACGA

GCACATTGTAACAT TAGTAGAGAA
MATGGMTMTACTTT.AAAACAGG _l
| Range and Iength of selection L"
3 | Enter search sec;Ence E
| Genbank |[Lab Bench || Data Screen || ELISA DotElot S6-well PCR Chip qPCR |{ Sequence analysis || Opened |[ Loaded || Gel / blot ][ Help | I Enter replacement sequence -:-:




BLASTing can also be done on features of a microarray, by right-clicking on a selected feature. The procedure for setting up a SNP or expression
microarray can be found in a separate tutorial. This concludes the tutorial on BLASTing sequences via Case It.

CHIP+: SMP cardiac disease.csv
_1: Jonathan

_2: 5CD

_3: Low_risk

[Quick Load /Run |[Analyze | 2 3 files operu

SNP chip

1

DNA  Sike Cut Run Gel

Options Cases Tutorial

“Nmi10s5 s I 1o0% 0% 0 sites Options
N O=20¢e [crear " [agarose] actual match Tocated Search results field :
mEInEN TN | 60 100 0 sites Export field -~
- |:] 4 D 8 || rminutes match% curmnmulative
A
1 2 3 4 = &
L >rs7E165604  [>re170283184  [>rs96940824  »rs119702864  [>rs24393834  >rs67655094
=978 939 9794 cCC 983 1634 5344 A
B >re7al6860B  |»rs170283188  [>re96940828 |>rs11970286B  »>rs2439383B  |>rs6765509B
9223 TT 9956 GG (955 752 CC 8947 TT (4788 G
e >re169320458  |»rs39182428  >re110672288 |>rs109486934  »>rs648961548 [>rs66825944
= 1NAT N1 cr 11127 1388 10467 CC |1266
Copy selected probe sequence to clipboard and open MCEBI nuclectide BLAST site  |(Ey RN S PY A L1 tararec) = B Y P ot ot o = B DY R atate Pk L o)
Copy selected SNP ID to clipboard and open SNP dataBase in default browser 978 G6 8902 GG 1867 8795 GG
v Help p 1529284324 >rs107572744 1519122608 |>rs177219364
T © ara; 4392 A 10122 AA (8499 CC (9785 AA
- >re1564374B  |»1s2286690B [>rs2928432B [»rs10757274B  [>rs1912260B [»rs17721936B
3980 T 025 GG (4908 G 1034 1104 1002
G >re 1908098 |>rs99980038  >redd4977354  [>rs10438034  [>rsBO086T194  [>rs107572784
4232 C 1827 1530 4744 A 7944 AA 9099 AA
H >rs71905098  (»e99980038  |>rs$497735B  >re1043803B  |»rsBOB6F19B | »re10757278E
4523 T 10253 GG 9693 CC 4929 C 899 998
[[Select method |[Load | [Options |[ Lignt |[ Labels | [X] Load [] Clear This chip: Jonathan Probe: ate

Frotein | |

Antibody | [DNA | [Primer] [Chip | [ gPCR | [ Probe | [ Enzyme |[Cut DNA |

Back to beginning

-

.

Range and length of selection

Enter search sequence

[Genbank |[Lab Bench || Data Screen || ELISA DotBlot 9B-wellPCR Chip gPCR |[ Sequence analysis |{ Opened |[Loaded || Gel / blot |[ Help |

Enter replacement sequence

bl il

cte



