Tutorial for using Case It to search DNA sequences

General sequence searching

Setting search parameters for the PCR procedure

Setting search parameters for Southern and dot blots

Obtaining sequences for research purposes




The first part of this tutorial shows the basic procedure for using Case It v7 to search DNA sequences. Click the DNA button on the silver button
bar, and double-click on these folders: Case It V7 PC -> Cases -> Color Vision -> Sample Sequences. Shift-click on the two sequences inside the
Sample Sequences folder to highlight them, and then click the Open button:
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The two open files appear in the Opened & processed window. Click the DNA button again...
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The first 5 characters of the DN& sequence are: ATGGC
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...and double-click through these folders: Case It v7 PC -> Cases -> Color Vision -> DNA for 180 277 285 locations. Shift-click to open all of the files
in the DNA for 180 277 285 locations folder.
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Click on the line DNA: DNA_180_LWS_tct_S_serine_ex_3.txt, and then click the Quick Load / Run button and select Search sequences -> Add
selected file to the ‘Enter search sequence’ field.

Note: The explanation of the filename is as follows: In Case It, DNA files must begin with the characters DNA. The number 180 refers to a location on Exon 3
(designated here as_ex_3) of the opsin gene, and the characters tct refer to the DNA codon associated with the amino acid serine (S). One of these three characters
would be at position 180 on exon 3 of the opsin gene. Color vision in primates and many other animals depend on which amino acid is associated with this and other
positions on the opsin gene. For more information, visit the Evo-Ed site at http://www.evo-ed.org and click on Monkey Opsins.
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[Quick Load /Run |[Analvze ] 2 9 files opened
DA gel 4

Search sequences M| Add selected file to the nter search sequence’ field equence 47 I &
Southern blot P Load wells]

Protein gel »  Search sequences after loading wells [

Back to beginning



The 30-character sequence in this file appears in the second field from bottom of the Sequence Analysis window (lower right in the screen shot
below). Click the Search button and select Search options (or click the purple button to the left of the Search button).
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Drag over the search sequence to determine the position of the three lowercase characters. As you do so, the length is updated in the Range field
just above the search string field, and the highlighted characters appear there. Note that the three lowercase letters are in positions 14 through

16, so enter those numbers in the Search Options box, as shown on the next slide...
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After entering 14 and 16 as the starting and ending positions, click the Apply settings to search sequence button. The default is to highlight the
starting and ending characters in red, and capitalize any lowercase letters, but these settings can be changed as shown below.
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Highlight the two DNA sequences at the top of the Opened & processed window, then click the Quick Load / Run button of that window and
select Search sequences -> Load wells and search sequences in one step as shown below. These sequences are from the Capuchin (genus Cebus),
a New World monkey known for its tool use.

Note: For present purposes loading wells is not associated with running gels, but rather is a necessary step for the search procedure to work.
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A message appears that the ‘search sequence was not found in any of the DNA files that were searched. Try lowering the match % setting” Type
60 into the match % box and click the set button...
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The search sequence was not found in any of the DA files that were searched. Try lowering the match % setting.
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...and then click the Search button on the gray divider bar, and select Search all loaded files to research the files at this new match % setting.
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Results appear both in the white field of the Data Screen (as a summary of all results), and also in the Search results field of the Sequence
analysis window (showing results for each file separately) Clicking the 1 or 2 at the top of the Sequence analysis window shows search results for
the files loaded in either well 1 or well 2. There was one 70% match for the first file searched (AB193772.1), and both 70% and 60% matches for
the second file searched (AH006292.2). Note that the gray divider bar has been dragged down to show all results — the ‘drag handle’ for the
divider bar is on its extreme right at the cursor location in the screen shot below.
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Change the value in the match% box from 60 to 70, then click the set button. Use the Search button as shown below to select Search all loaded
files. This. command can also be given from the Quick Load / Run button of the Opened & processed window.

Note: The gray divider bar has been returned to its default position in the screenshot below. You can do this either by dragging the bar up by its drag handle, or by

using the Analyze button and select Divider->Return gray divider bar to its default position (this step not shown here). You would now need to scroll to see all of the
contents of the white field, but to activate the scrollbar you would need to first click in the white field, otherwise the scrollbar may pop up to its top position when

released.
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The files are searched again at the new setting of 70%, meaning that only hits with at least a 70% match are shown. Lines in the upper field of the
Sequence analysis window represent hits, so if you click on one of these lines then the corresponding characters are highlighted in the file being
searched, at the bottom of the Data Screen. In addition, those characters appear in the field at the bottom of the Sequence analysis window, so that you
can compare them with the search string just above it. Note that in this case, the characters GCT were present in the file, whereas the characters in red
just above it are TCT. What does this mean? Before explaining this, we’ll use another Search Options feature to make it easier to see...
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Since the Search Options box had been closed in the preceding slide, open it again using the Search button (or by clicking the button with a purple O
to the left of the Search button).

Click the checkbox next to Restrict search results summary to this range, so that an X appears in this checkbox.
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The summary of search results now shows only the three characters in the selected range (14 through 16), making it easier to see that TCT is present in
the first file and GCT is present in the second file at location 180 in exon 3 of the opsin gene associated with color vision. Each of these triplets of

letters represents a codon, so to determine which amino acids are associated with them we need a codon chart. Click the Search button and select
Show codon chart as shown below.
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The codon chart indicates that TCT is the codon associated with the amino acid Serine (S), whereas GCT is associated with Alanine (A), so the individual
monkeys from which these samples were taken had S and A, respectively, at the 180 position on exon 3 of the opsin gene. This has significance in terms
of the wavelengths of colors that these two individuals could detect (see See Color Vision Polymorphism in Wild Capuchins and Spider Monkeys in Costa
Rica, also referenced on Slide 18).
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In the Opened & processed window, click on the line DNA: DNA_277_LWS_tac_Y_tyrosine_ex_5.txt and use the Quick Load/Run button to select
Search sequences -> Add selected file to the ‘Enter search sequence’ field. The search sequence associated with that file will appear in the second field
from the bottom in the Sequence analysis window, as shown at right. Drag to determine the position of the lowercase letters tac (13 through 15), open
the Search options box, enter these numbers as the starting and ending positions, and finally click Apply settings to search sequence.
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There were 90% and 80% matches, respectively, for the two files. An examination of the codon chart (not shown here) reveals that TAC is the codon for
tyrosine (Y), and TTC is the codon for phenylalanine (F). These represent the amino acids at location 277 of exon 5 of the opsin gene, another important
location for color vision in primates and other animals. If you repeat this procedure for location 285 on exon 5, using the search string for DNA;
DNA_285 LWS_acc_T_threon_ex_5.txt, the amino acids present at this location can be determined for both files.

Verify that for the monkey associated with AB193772.1, the amino acids at positions 180, 277, and 285 are S Y, and T, respectively. See Color Vision
Polymorphism in Wild Capuchins and Spider Monkeys in Costa Rica, the source of this data, for information relating to its significance. Question: What
are the comparable amino acids at these positions in humans with full color vision, and humans that are colorblind?
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bl Bfle Ldlle be

Back to beginning



Next, we’ll demonstrate the enhanced PCR feature of Case It v7. Earlier versions of Case It required a 100% match of forward and reverse primers, but

Version 7 allows you to set the match percent at any level. As an example, we’ll use DNA sequences from a variety of New World and Old World
monkeys, obtained from GenBank. Before beginning, use the Clear menu to clear all existing data from Case It v7.

Protein  DNA  Sike  Cut

Click the DNA button and navigate through the folders Case It v7 PC -> Cases -> Color Vision -> Sample sequences. Shift-click to select the two DNA
Cebus files used earlier, and click the Open button. Then click the DNA button again, select the other two files in the folder, and click the Open button.
Note that you cannot shift click to open all four files simultaneously, since the second two files contain multiple DNA sequences each.

O Shift-click to open multiple DNA files

Look in: Iﬂi Sample sequences

top. middle bottom

Shift-click to open multiple DNA files

=l ¢ gl g

IBSample sequUences j ﬁ' LD' il EEEl

DNA ex 5 NWMs,bxt
DNA ex 5 OWMs. bxt

| DNA Cebus MLWS AB193772.1.kxt

Protein DNA Site - DNA Cebus MLWS AHDD6292,2 . bxt

File name: | 1.Ext" "DMA Cebus MLWS AHO06292.2.kxt" Open kJ
Files of type: IAII files zl Cancel |

I Open as read-only

Back to beginning

| DMNA ex 5 NWMs,bxt" "DNA ex 5 OWMs, bxt" Open R‘—I
[ Fles = conel |

™ Open as read-only 1




Navigate to the primers for exons 3 and 5 folder and open Primer for exon 5.txt. It will appear as a line at the bottom of the Opened & processed window
after the DNA sequences opened previously. The blue lines indicate files that contain multiple DNA sequences, indicated by the underscore preceding

each filename. The Cebus files contain one sequence per file.

© Shift-click to open multiple primer files
Look in: IUj primers for exons 3 and 5 j ﬁl @I

Primer for exon 3.bxt
Primer for exon 5.bxt
Primers for exons 3 and 5.kxt

File name: I Primer For exon 5.kxt

Open *_I

Files of type: IAII files

™ Open as read-only

Back to beginning

j Cancel |

DMA: DNA_Cebus_MLWS_AB193772.1 tat
DMA: DNA_Cebus_MLWS_AHO06292 2 tat
DN&+: DNA_ex_5_NwMs. tat
__DNA:>AH012145.2_Saguinus_labiatu
__DN&: >AHD12134.2_Leontopithecus_
__DNA&:>AH006290.2_Cebus_olivaceus

_ DNA: >AB193796.1_Ateles_geoffroy
__DNA: >DNA_KPE67090_Cacajao_calvu
DA+ DNA_ex_5_0WwMs.txt
__DMA:>XM_023198523.1_Piliocolobus
__DN&:>XR_979216.1_Macaca_nemestr
__ DNA:>xM_012002287 1_Mandiillus_
__DNA:>xM_010373544.1_Rhinopithec
__DN&:»>xM_007993132.1_Chlorocebus

PRIMERS: Primer for exon 5.t

About  Motes  Clear Protein DMA  Sike Cut  Run

Filename: Primer for exon 5.t “N =1L
FP: &> AGAGTCCGAATCCACCCAGA <-3' U2LC
RP: B'-» tgccoottcatgaagacat <- 3 sl

«|Oal

'DMA_Cebus_MLUWS_AB193772.1.tut' is the active DNA file.
The first 5 characters of this sequence are: ATGGC

This file contains 1595 characters in a single sequence.

R size [ Sequence 4+ 3
1

Quick Load /Run |[Analvze ] 2 13 files opened

1595 base pairs



Set the match % setting to 70, meaning that hits will occur for any match of 70% or higher (for both forward and reverse primers).

O Case It v7
About  MNotes  Clear Protein DMNA  Sike Cut Run  Gel Options Cases Tutorials
DA DN&_Cebus_MLUWS_AB193772.1 txt Filename: Primer for exon 5.t=t - E1 05 [ead 1.0% 4 0 site

. [agarose] #bases Tocat:
DIN&: DN&_Cebus_MLWS_AH006292.2.tt FP. 5> AGAGTCCGAATCCACCCAGA <3 || 206 ([Clear —
RP: 5'-> lgccggttcatgaagacat <- 3' O3 (7 [LRun 60 |0 site
= D 4 D 8 minutes match % Sﬂkt curnmul:

DM&+: DNA_ew 5_MNwMs.bxt

NNA >AHM 2147 2 Sanuinuz lahiah I

Shift click to select all the DNA files, making sure not to select the Primers file at the bottom, and then use the Run button and select Run PCR.

[ J Case ltv7
2 About  Motes  Clear Protein DMA  Site Cut Run  Gel Options Cases Tutorials

DM DM&_C Kt Filename: Primer for exon 5.txt - ®1 05 [Cesa II 10 % 4 0 sites

_ _ [agarose] || #bases located
DA: DNAC A FP: 5 AGAGTCCGAATCCACCCAGA <3 020 s (Ced | El

RP: 5'-> tgccoottcatgaagacat <- 3 L3 (7 (_Run “ 60 0 0 sites

LHUaOs Run DNA or protein gel &

Run Southern or Western blot

MNote: Run menu above has more options

'DM&_Cebus_MLUWwWS_AB193772.1.txt' is the active DNA file.
The first 5 characters of this sequence are: ATGGC

This file contains 1595 characters in a sinale sequence.

K] size []Sequence {r I1 analyze|[0] Search » | [14] 4] » |

1595 base pairs

PRIMERS: Primer for exon 5.tat
Back to beginning



New lines appear in the Opened & processed window, each representing a PCR product (designated by the arrow preceding the filename). To see a
summary of results shown the percentage for each hit, right-click on the white upper field and select PCR results -> Put match % in the upper field.

Note: most fields in Case It have associated pop-up menus, activated by right-clicking.

About  Maotes  Clear Protein DMA  Site Cut Run  Gel Options Cases Tutorials

__DMa&: >XR_979216.1_Macaca_nemestr Filename: Primer for exon 5.kxt AN @105 [Meee “ 1.0% 4 0 sites Optic
[agarose] Fbases [set Tocated ]
DN >XM_012002287.1_Mandiilus_ FP: 5> AGAGTCCGAATCCACCCAGA 3 —J| U2 L6 [[clear | — o
o RP: 5'-» tgccogttcatgaagacat <- 3 OzO07 |LRun || 60 70 0 sites
__DMA: >xM_010373544.1_Rhinopithec LHAdade || minutes match & cummulative
_ D& »xM_007993132.1_Chlorocebus =

PRIMERS: Primer for exon 5.tat

-~» DNA_Cebus_MLWS_AB193772.1.txt_[PCR)

| Copy 3

-» DN&_Cebus_MLWS_AHO06292. 2 txt_[PCR) Paste 3
Add 3

> >&HO12145.2_5 aquinus_labiatu_[PCR) M _007993132.1_Chlorocebus_(PCR]' is the active DNA file. Replace >

-» »AH012134.2_Leontopithecus__(PCR) The first 5 characters of thiz sequence are: AGAGT Save

PCR results M| Put match % resylts into upper Field

> >AH006290.2_Cebus_olivaceus_[PCR) This file contains 223 characters in a single sequence. Blot results B v Help

-» »&B193796.1_Ateles_geoffroy_[PCR]

-> >DN&_KP867090_Cacajao_calvu_(PCR) @ Onginal ovaer | X G2E N JG2a0eTEE IS analyze |0l searchal 4 Ll | = ' = =

-» »¥XM_023198523.1_Piliocolobus_(PCR) 1 b Ranc
-» »XR_979216.1_Macaca_nemest_[PCR) 222 base pairs =

-» »¥M_012002287 1_Mandrilus__(PCR) 0 B
-» »XM_010373544.1_Rhinopithec_[PCR]

-» »¥M_007993132.1_Chlorocebus_(PCR) fEfnter

Back to beginning



One of the matches is shown below, with a 95% match for the forward primer and a 94.74 match for the reverse primer. You would need to scroll in
the field to see all of the results, so right-click to Save them to the Notepad of Case It. You can also Copy the results to the clipboard, for pasting into

another application.

—_DN&:>xM_023198523.1_Piliocolobus

__DN&:>XR_979216.1_Macaca_nemestr
DM >xM_012002287.1_Mandiillus_
__DMA:>XxM_010373544.1_Rhinopithec
—_DNA:>xXM_007993132.1_Chlorocebus
PRIMERS: Primer for exon 5.txt

-» DN&_Cebus_MLWS_AB193772.1 txt_(PCR)
-» DN&_Cebus_MLWS_aH006292.2 txt_(PCR)
> »&H012145.2_5 aguinus_labiatu_(PCR)

-» »&H012134.2_Leontopithecus__(PCR)

-» »AH006290.2_Cebus_olivaceus_(PCR)

- >&B193796.1_Ateles_geoffroy (PCR)

-» »DNA&_KP867090_Cacajao_calvu_(PCR)

-» »XM_023198523.1_Piliocolobus_(PCR)

> »X¥R_979216.1_Macaca_nemestr_[PCR)

> »XM_012002287.1_Mandiillus__(PCR)

Back to beginning

About Motes Clear Protein DNA Site Cut Run  Gel Options Cases Tutorials
Filename: Primer for exon 5.tat N ®1 05 [Load 0% 4 0 sites Option
[agarose] | #bases Tocated Searck
FP.5 > AGAGTCCGAATCCACCCAGA <- 3 Ulzl0)s { cleer - Bare
RP:5'-> TGCCGGTTCATGAAGACAT <-3' 3 (07 |_Run G0 70 0 sites
AOa[s minutes match % cummulative Export
»¥M_007993132.1_Chlorocebus
[FP match % , RP match %]
["95.00 FP","94.74 RP"]
AGAGTCCGAATCCACCCAGA-FP N
AGAGTCTGAATCCACCCAGA-DNA 5
Paste »
ATGTCTTCATGAACCGGLCA-RP Add »
ATGTCTTTATGAACCGGCA-DNA Tt D
»

PCR product 1 length = 222

PCR results P
Blot results

Entire contents of upper field to Notepad N\
Save all sequences in upper field of main window
Save a specific sequence in lower field of main window

v IMPORTANT: Rename files every time you save them --

Size []Sequence {r {1

An.

a [do not replace an existing file with a file of the same name]

222 base pairs




To create a phylogenetic tree of this data with one click, shift-click to highlight all of the PCR products, then use the Analyze button and select
Align/tree -> from O&P window -> using MEGA software -> show tree only...

Note: This assumes that you have separately downloaded the MEGA executable and put it in the MEGA folder of Case It — for details, see the tutorial Installing MEBA
software for use with Case It.

i I e 1 S S o e 111 D
Thig file containg 1595 characters in a single sequence.

v

[ size []Sequence {41 Analyze || 0] Search b | [14]4] O T

1 Y

1595 base pairs 1=
Et
- - Et

- - > ;

Quick Load /Run |{ Analyze | 2 13 files opened [Genbank |[Lab Bench [ Data Screen || ELISA DotBlot 36-wel FCR Chip qPCR || Sequence analysis]| Opened | Loaded ]| Gel 7 blot || Relp ] | |

Export »

Align [ tree M

from Export field P'
from O&P window

BLAST »

Save » v Help )l show alignment only

using MEGA software M

show tree only
R

show alignment and tree

v MEGAS.22 must be installed For these commands to work - CLICK HERE For instructions.
v It may take awhile For the above commands to wark, depending on sequence size.
v IF filenames are too long an error message will be generated by MEGA. To avoid this,
use the Export command to add files to the Export field, then run MEGA using that option.

Back to beginning



...and in a few seconds the tree appears. Case It also copy selected PCR products to the the clipboard and open two web-based sites for aligning
sequences and building trees, the MABL site and the MAFFT site. See the Bioinformatics tutorial for details.

File Image Subtree View Compute Caption Help

HS B 8 § & SE &5

Optic
Sear

DA DNA_Cebus_MUWS_AB193772.1 tat
DMA: DNA_Cebus_MLUWS_AHD06292.2 txt

Expc
D DA ex_3 s HE | DNA Cebus MLWS AB193772.1t
—_DMA:>AHD12145.2_5 aguinus_labiatu ,,l-E =AHO06290.2 Cebus olivaceu
__DMN&: >4H012134.2_Leontopithecus_ Br _|7 =AH012145.2 Saguinus labia
i =AH012134.2 Leontopithecus

__DMA:>AH006290.2_Cebus_olivaceus g

DNA Cebus MLWS AHODB292.2.
>AB193796.1 Ateles geoffro
>DNA KPBE7090 Cacajao calv

=xh 023198523.1 Piliocolob
=3 0103735441 Rhinopithe

>xR 979216.1 Macaca nemest
=¥ 012002287 .1 Mandrillus
=¥ 0079931321 Chlorocebu

__DMa&:>AB193796.1 _Ateles_qgeoffroy

__DMa&:>DMNA_KPE67090_Cacajao_calvu

DM+ DNA_ex_5_0Whs. tat

DM >xM_023198523.1_Piliocolobus

__DN&:>XR_979216.1_Macaca_nemestr

o B G e
|

__DMA:>XM_012002287.1_Mandrillus_

__DM&: >xM_010373544.1_Rhinopithec
| 5BL = 0.0a1n4nnn
PRIMERS: Primer for exon 5.txt PN

File Analysis Help

_ DM >XM_007993132.1_Chlorocebus

T

-» DN&_Cebus_MLWS_AB193772.1 t=t_[PCR) — — . = 5
= i xe B b2 & (o] ] A
-» DM&_Cebus_MLWwS_AHO06292. 2 tt_[PCR] Align T ‘ Data T Models | Distance Diversity T Phulogeny T UserTree ~ Ancestors | Selectic

-

Quick Load / Run |[Analvze ] 2 13 files opened E @ll ‘
D ] i=

Back to beginning



Before demonstrating set search parameters for Southern and dot blots, use the Clear menu and select Clear everything? -> Yes.

O Case lt v7
About  Motes  Clear Protein DMWA  Site Cut Run Gel Op

Clear everything? M| ves n | 5 [[Lea
Other options bl :“ Oz D 6 Cle<

Click on the DNA button of the silver button bar, then navigate through the folders Case It v7 PC -> Cases -> Test sequences -> DNA for digestion ->
Probe example using sickle cell and open the file DNA sickle cell control mutated.gen.

About  Motes  Clear Protein DMA  Site Cut Run  Gel Options Cases Tutorials

I - I 10 4 0 si
e . : — @ 1 D S || Load - shes
@ Shift-click to open multiple DNA files 2006 [cear “ [agarose] || #bases located
Look in: |@ Probe example using sickle cell j Ul Dl Os0O= [Cre I 60 100 0 sites
- +LNOa[s || rninutes match & curnmulative
Enzyme MstII (cctNagg) sttomn
Probe for sickle cell 90 percent match, TXT ¢] [Primer][Chip | [ qPCR | [ Probe | [ Enzyme | [Cut DNA |
File name: | DMA sickle cell control mutated.gen Open k—l
Files of type: |A|I files ﬂ Cancel
I Open as read-only
[X] Size []Sequence 1+ Analyze |0/ Search b | [14) ¢ 2

Back to beginning



Before running a Southern blot, we need the restriction enzyme Mst |l to digest the DNA sequence. Click the button with the blue/yellow symbol
(located under the Run button) and select M -> Mst II.

Note: This file could also be accessed by clicking the Enzyme button, then selecting that file from the currently active folder.

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

“Al=10s [ | I 10 4 0 sites
D 2 D 6 || Clear AP ] #Fbases - located
O3 7 |[ Run B » 70 0 sites
YOase et | || match % curnmulative
[ 2
top middle  bottomn D » =
Protein | Antibody | [DNA | [Primer][Chip ][ qPCR | [F he | [Cut DNA |
E »
H»
. . . ' »
'DNA_sickle_cell_control_mutated.gen’ is the active DNA file. K AlcGT
] =1 Mae
The first 5 characters of the DNA sequence are: ccttt 193y
N ¥ GATC
This file contains 95006 characters in 2 separate numbered sequences - S » Mhbo |
J1v9
Click on (or drag over) the numbers below to see information for each seqy TP accceT
¥ oy I Ml
1939w
T(TAA
%=1 MsE |
Size []Sequence {1 I} Analyze || 0| Search LA NI
clcGe
= 1 1 Msp |
47499 base pairs 9432
TGCIGCA
Pl st
¥29(091
CCITCAGG
1 11
aav9a132 L3

Back to beginning



Click the Cut DNA button on the silver button bar and select with a single enzyme.

o wase ILv/
About  Motes Clear Protein DMNA  Sike Cut Run Gel Options Cases Tutorials
Enzyme: Mst || 2 ®E1O5 [toad || 1.0 % 4 0 sites Options
D& DNA_sickle_cel_control_mutated. ger Cut site; CCTNAGG MNoz206 [T “ [agarose] || # bases located Search resul
ENZYME: Mst || D 3 D 7 Run II 60 70 0 sites
S as " minutes match % cummulative Export field

top . middle  bottomn
Protein | [Antibody | [DNA | [Primer][Chip | [ qPCR | [ Probe |[ Enzyme |[Cut DNA |

with a single enzyme k
with multiple enzymes in one digestion

with mnilbinle arzwmee in cenarake dinsckinne

The digested file appears as a new line in the Opened & processed window, designated by a *** prefix and a + Mst |l suffix. Click this line and then
click the Load button to load the digested sequence into well one.

About  Motes  Clear Protein DMWA  Sike Cut Run  Gel Options

- Enzyme: Mst || “Nm10Os m
DM&: DMNA_sickle_cell_control_mutated.gen Cut site: CCTMNAGG - mk
ENZYME: Mst || O3 7 [ Run
LHUals L—J
-ontrol_mutated.gen + Mst ||

top! middle bottom

Back to beginning



Click on the Probe button of the silver button bar and open the file Probe for sickle cell 90 percent match.

About Motes Clear Protein DNA  Sike Cut Run  Gel Options Cases Tutorials

— I . Alm:0s eagllex 4 0 sites
O Shift-click to open multiple probe files 2006 [cear “ [agarose] || #bases located
Look in: I@ Probe example using sickle cell El Ul El OsO= (Lre JH 60 100 0 sites
- D 4 D 8 Il minutes match% cummulative
DMA sickle cell control mutated.gen

Enzyme MstII {cctMNaga) om
Probe For sickle cell 90 percent match, TXT [Primer] [Chip | [ gPCR | [ Probe |[Enzyme |[Cut DNA |

i the active DMA file.

Ice are: ccttt

File name: Probe for sickle cell 90 percent match, TXT
= P Open k_l eparate numbered sequences - see below.

Change the number in the match% field to 70, then click the Set match % button.
Note: Settings below 50% can cause the program to temporarily freeze and may give unpredictable results.

Caseltv7
About  Motes Clear Protein DNA  Sike Cut Run  Gel Options Cases Tutorials
Probe: Probe for sickle cell 90 percent match. T« ®E 105 [Toad “ 1.0 % 4 0 sites
aa00004axxragtacaggoogatagaxgaaaggcoatcac Oz20e [cear II [agarose]  |{ #bases Tocated
Oz 7 [LRun 60 0 sites
A Oas I minutes match & cumnmulative

top middle  bottomn Set match % k’

Protein | -\'«ntibodv] [Primer]|[Chip |[ qPCR |[ Probe | [ Enzyme |[Cut DNA | ¥ Help

Back to beginning



Click the Run button and select Run Southern or Western blot.

[ ] Case It v7
About  Motes Clear Protein DMWA  Site Cut Run  Gel Options Cases Tutorials
Probe: Probe for sickle cell %0 percent match.TX 44| @ 1 (] 5 [Coad 1.0 % 4 0 sites
aaggogarsxagtacagogagatggroaaaggcgatcac 0206 [Cear Jf| [2oarese) [ #bases Tocated

Oz 7 [ Run 60 [ 0 sites

L Lalle Run DA or protein gel ative
top middle| bottom Run PR -
[Protein] [Antibody | [DNA | [Primer] [Chip | [oF MAR e

MNote: Run menu above has more options

A Southern blot will appear with a single fragment showing, representing a fragment that bound to the probe at this match % setting. Note that there
are 38 migration distances showing in the table to the right, indicating that other fragments are not visible since they did not bind to the probe.

(2]
0 23 S0 |Diff display] 7S 100 Migration distances for lane 1
! ' 1 2 3 4 5
26.50(26.50/(29.00/(29.00/[23 50
2 6 7 8 9 10

3 |29.50/(30.75/(30.75//31.50/(31.50)
11 12 13 14 15

4 |32.25/(32.25)(3¢.50)(36.50[38.25
16 17 18 19 20

|38.25/43.501(43.50(49.2549.25]
[ 21 22 23 24 25

B |50.00/(50.00(59.25//59.25/(59.50)
26 27 28 29 30

- |59.50//60.00/(60.00/(82.25/[62. 25|
1.0 % agarose 31 32 33 34 Eh

Iﬂ runtime = 60 |75.50/(75.50/(76.50/[76.50/(91.75]

100 volts 36 37 38

9175965019650/ [ |
II 60 [ Set " Run " Reload IDDE!![ Options ][ Data ]I ” Clear " Hide ]l " 4 4 » )ll fragments 1 - 38 "

Back to beginning



Click on the fragment to turn it from black to red, and note that the fragment was the 20* one on the gel prior to running the blot procedure.

S
0 25 S0 [Diff.display] 75 100 Migration distances for lane 1
1 I 1 2 < 4 5
12650 26.50/(29.00/29.00(29.50
2 L3 E 7 8 9 10

= [29.500/30.75/(30.75/(31.50(31.50/
) 11 12 13 14 15

4 |32 25)(32.25/(36.501(36.50/(38. 25/
16 17 18 19 20

|38.2543.50/(43.50)(49.25)[49.25]

To see the original gel upon which the blot is based, click on the Run button and select Timed run.

- | 07.0U)| bU.UU [ BU, UL || D& £2 | B, £3]
1.0 % agarose il 32 33 34 35

runtime = 60 |75.50/(75.50/(7¢.50/[76.50/(91.75
100 volts

36 sl 38
[91.75/96.50/(96.50]] I[ l

| 60 | Set |[_Run ][ Reload |[JJEIENM|[ Options ][ Dats || [ Clear J[Hide ]| {14« » 1] fragments1-38 ||

| Wl Analyze | O Search b I(LI | LI)I 20 QI

“Ghost fragments” will appear on the gel, that would not be visible in reality without staining.

I‘1r ‘ 1 2 3 4 5
[2¢.5026.50/129.00/29.001 29501

To stain the fragments, click the blue button (or the orange or black buttons).

| [ 60 [ Set |[ Run |[Reload IDDﬁ*!!I Options |[ Data || [[Ciear |CHide ]| {147« » #1] fragments 1-38 || |

Back to beginning



All fragments in the lane will turn blue, indicating that they have been stained.

1 2 3 4 5
| " l- " I I “ “ I l ‘l26.50”2650\|29,00||29.UD||29.5IJ|

To re-run the blot to see which fragments were bound to the probe, use the Run button and select Southern or Western blot...

[ s0 [ Set |[ Fun |[ Reload ||:|E]:!!l Options |[ Data || |[ Clear | Hide |} I[l( 4 v »i| fragments 1-35 ||
Timed run
T Analyze || 0] Search b | (14 4] | »»1 20 3
1234567 5 [EEEEprem—————"—wy 20 21 22 23 24 25 26 27 28 29 30 31 32 35 34 35 36 57 38
14M4 L_.___:..— -

...and the fragment bound to the probe appears.

I ] ' 1 2 & 4 5
|26.501/26.50/(29.001(29.00/(22.50]

Temporarily hide the blot by clicking the Hide button.

" 60 | Set |[ Run ][ Reload IDDE!!' Options |[ Data || [ Clear | Hidi:]J I[l( <] brbll fragments 1-38 ‘I

Back to beginning



Right-click on the upper field and select Blot results -> Put match % results into upper field.

'DMA_sickle_cell_control_mutated.gen + M

The first 5 characters of this file are: tcagg

This file contains 95036 characters in 38 separate humbered sequercer—rcooemre

1

Copy
Paste
Add
Replace
Save
PCR results P

v vVvwyw

4 file.

Blot results M

Put match % results intg upper field
v Help N »

Actual match percentages (90%) appear in the field, indicating that both fragments 19 and 20 were bound to the probe. Note that the second and
fourth lines are duplicates of the first and third lines, so they can be ighored. These results can be copied or saved by right-clicking.

90.0 = % match for fragment 19 in lane 1
90.0 = % match for fragment 19 in lane 1
90.0 = % match for fragment 20 in lane 1

90.0 = % match for fragment 20 in lane 1

Copy
Paste
Add
Replace

»
»
»
»
4

Entire contents of upper field to Motepad
PCRresults P Save all sequences in upper field of main windad
Blot results P Save a specific sequence in lower field of main window

Since only one band appeared after the Southern blot, fragments 19 and 20 must be at the same location, which can be verified by looking at the
migration distances and clicking on the boxes associated with fragments 19 and 20.

Back to beginning

1 2 &) 4 =
|26.50/(26.50/(29.00/(29.00/(29.50]
5] 7 3 9 10
|29.50/30.75/(30.75/31.50//31.50/
11 12 13 14 1=
[32.25/[32.25(36.50/(3¢.50/[38.25]
16 17 18 19 20
38.25 43.50/ 43.50/(42.25)[43.25]
hl il hr e ‘)Ak 2

=




To make sure that the probe match routine is working properly, set the match % to 91...
&0 0 sites I

D 3 D 7 Run
YN Oa[ls rninutes match B cumnmulative

| WF»

v Heln

...and no match will occur since 91 is higher than 90, the actual percentage required for a match with this probe and sequence.

l1 1 2 3 4 s
|26.50/[2¢.50(29.00/(29.00/[23.50]

Set the match % back to 90...

|| =
+HOaOs
|

60 a0 0 sites
minutes match % cumnmulative

o Uele ! | 8

...and the black band reappears, indicating that the procedure is working properly.

: l 1 2 3 4 =
|26.50/(26.50(29.00/(23.00/[29.50

Back to beginning



The previous probe searches assumed that there was a perfect match between the first 4 characters of the probe sequence and the hit site on the
DNA sequence being searched, as shown in the # bases field below. This was done to speed up searching for existing Case It cases, so that is the
default setting for the software. The value can be reduced down to zero, which is more realistic if you are using your own probe for research or case
development purposes, but search times may increase substantially as described in the Help message below.

Important: The # bases box only applies to the Southern blot and dot blot routines. Values in this box have no effect on the general search and PCR
routines described earlier in this tutorial, as those routines always search from the beginning to the end of sequences one character at a time, for
greater realism and usefulness for research purposes. [Lower match % settings will slow down these routines, depending on the size of sequences
being searched.]

4 D sites Options Quick help Tutorials Options
#bases [set] || located | Search l&SU|lS field a
Thiz is the Data Screen.
| a0 Set number of matching bases . —
match % Enter the number of bases that must match at the beginning of the probe ns a
F S < sequence in order for the probe to bind to that site, and then click the 'set’ tions
button. s ca

Mote: The default value of 4 gives Faster results, but will miss matches if there ore
is variation between the first 4 bases of the probe and the first 4 bases of the It e
sequence to be searched, Setting the value to zero will detect any match equal to nd al
or greater than a particular setting, but may increase search time considerably,
depending on the length of the DNA sequence[s] being searched.
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Obtaining sequences for research purposes

A good place to start a research project is to find an article with published forward and reverse primers, for example the one below that analyzed
exon 3 and exon 5 of the opsin gene, a gene involved with color vision in primates and many other animals (click here for a link to the full article.)

Proc Biol Sci. 2016 Apr 13; 283(1828): 20160067. PMCID: PMC4843651
doi: 10.1098/rspb.2016.0067

Highly polymorphic colour vision in a New World monkey with red
facial skin, the bald uakari (Cacajao calvus)

Josmael Corso,1 Mark Bowler,z'3 Eckhard W. Hevmann,3 Christian Roos,4 and Nicholas |. Mundv5

Author information » Article notes » Copyright and License information »

Scroll down to the Materials and Methods section of the article until you find the section below. The four DNA sequences are:

Primer3CCF2: forward primer for exon 3  Primer3CCR2: reverse primer for exon 3
Primer5CCF2: forward primer for exon 5 Primer5CCR3: reverse primer for exon 5

(c) Genotyping of the X-linked opsin locus

We designed oligonucleotide primers to amplify exons 3 and 5 of the LWS/MWS opsin gene from an
alignment of existing NWM data from Genbank: Exon 3, Primer3CCF2
5'-CTCTGGTCCCTGGCCATCATT-3' and Primer3CCR2 5'-CCCCTTACCTGCTCCAACCAA-3'; Exon
5, PrimerSCCF2 5-AGAGTCCGAATCCACCCAGA-3' and PrimerSCCR3
5'-TGCCGGTTCATGAAGACAT-3'. PCR reactions contained approximately 50 ng DNA template, 2.5

Nucleotides at position 180 on exon 3 and positions 277 and 285 on exon 5 help determine whether bald uakaris have dichromatic or trichromatic
color vision, a characteristic with significant evolutionary and ecological consequences. [See the Monkey Opsin section of the Evo-Ed website for
a detailed explanation of the molecular biology of color vision, as it relates to the evolution and ecology of New World and Old World primates.]
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The first step is to create a Primer file that can be read by Case It. Highlight the forward primer sequence for exon 5 and right-click to copy it to
your computer’s clipboard. Note: Although Case It v7 is capable of multiplex PCR, we will only use the primers for exon 5 for this example.

(c) Genotyping of the X-linked opsin locus

We designed oligonucleotide primers to amplify exons 3 and 5 of the LWS/MWS opsin gene from an
alignment of existing NWM data from Genbank: Exon 3, Primer3CCF2
5'-CTCTGGTCCCTGGCCATCATT-3" and Primer3CCR2 5'-CCCCTTACCTGCTCCAACCAA-3';
Exon 5, PrimerSCCF2 5’-AGAGTCCGAATCCACCCAGW
5'-TGCCGGTTCATGAAGACAT-3'. PCR reactions contai 'R

Select Al

Click the Notes menu of Case It v7 and select Show, which causes a simple Notepad text editor to appear.

o Case It v7
About  Motes Clear Protein DMA Site Cut Run  Gel Options Cases Tutorials

k - @le Load 10 % 4 0 sites
Open file 0206 [cear] [agarose] #bases located

Right-click in the Notepad and select Paste -> clipboard into Notepad at cursor location.

top middle bottom
[Protein | [ Antibody | [DNA ] [Primer] [ Chip | [ qPCR | [ Probe | [ Enzyme | [Cut DNA |
® 0 Notepad.dir
Copy
Paste clipboard into Motepad at cursor location
s T N lim b A ik Bk A vmmlmmims =l bk Foime, Fimld

The forward primer for exon 5 is now the first line in the Notepad.

I -
| NON | Notepad.dir
AGAGTCCGAMTCCACCCAGA ﬂ
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Go back to the article and select and copy the reverse primer sequence for exon 5.

alignment of existing NWM data from Genbank: Exon 3, Primer3CCF2
5"-CTCTGGTCCCTGGCCATCATT-3" and Primer3CCR2 5'-CCCCTTACCTGCTCCAACCAA-3'; Exon
5, PrimerSCCF2 5'-AGAGTCCGAATCCACCCAGA-3' and PrimerSCCR3
5'-TGCCGGTTCATGAAGACAT-?' PR rooctinnc cantainad annravimatalu SN no NINA template, 2.5
mM each dNTP, 1x PCR buffer, 1. .25 uM each

O alaaa Al

Position your cursor at the beginning of the second line of the Notepad, then Paste in the reverse primer sequence so that the forward primer is
line 1 of the file, and the reverse primer is line 2.

O © Notepad.dir
AGAGTCCGAATCCACCCAGA
i

Copy Dl
Paste M| clipboard into Motepad at cursor location N
Convert P clipboard into Notepad replacing all contents offupper field
Save

' v Help »

—_— ]

Additional forward and reverse primers could be pasted in, for example the FP and RP for exon 3, but we will not do this here. The general rule is
to add each primer set as additional lines in the file (e.g. lines 3 and 4 for the next set, lines 4 and 5 for the set after that, and so forth.) See the
STD case for an example of how multiplex PCR works in Case It v7.

O @ Notepad.dir

AGAGTCCGAATCCACCCAGA -
| TGCCGGTTCATGAAGACAT
-
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Use the Save command of the Notes menu, and save the file after renaming it Primers exon 5 to the desktop or another location on your
computer. Note that files containing primers must always include the word Primers at the beginning of the filename.

-l ¢| gl E

[Cycase w7 PC

[yDesktop 11 17 from Windows 7
[ypesktop 12 17 18

[Cypesktop 2 17 18

|:| DNA seqdump.bxt

LI Save I

er button on the silver button bar and open the Primer exon 5.txt file that you just saved. It
he Opened & processed window, and also in the gray field of the main window of Case It.

® O ® Opened & processed
“® Aboul MNotes Clear Protein DMA  Sike  Cut

Filename.‘%imers exon 5.kt =

o Case It v7 [0) Notepad
About  Mokes Clear Protein DNA  Site Cut Run  Gel Options =
f E Save in: |ufJ Desktop
1 Show N E105 [oad
Open file Oz 018 [Ces $RECYCLE.BIN
Save 2017 taxes
O3 07 |_Run { =
Frnt cize: s » p—p—— Fe ‘ Barbershop
JCase It
Case It PC authoring 10 25 13 I]jTest sequences PC
| Case It v607
File name: I Primers exon S
Click the Pri
will appear i
’ . . . . .
O Shift-click to open multiple primer files ite Cut Run
Look in: | Desktop j @I | E}I
_File I size | Type | Modified | £+ PRIMERS: Primers exon 5.txt
| Case It PC authori... Folder 2/8/2018 9:47 PM

[iDeskiop 11 17 fro...
[ J$RECYCLE.BIN

:\ DNA seqdump.txt

|caseItMac7aut.. 75,662 KB
4

1 KB Text Document 2/20/201812:1...
18 KB Text Document 2/20/2018 9:52 ...

Folder 1/31/2018 10:1...
Folder 7/5/2016 10:56 ...

2{20{2018 8:54 ... ¥
| »

File name: Primers exon S.txt

Open RJ,
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RP: 5> TGCCGGTTCATGAAGACAT <-3'




We now need to obtain DNA sequences that contain the forward primer sequence for exon 5 of the opsin gene. Double-click on the forward
primer in the gray field to highlight it, then right-click in the field and select Copy -> selected text to clipboard and open NCBI Blast site.

p—
O Caseltv7
About  MNotes Clear Protein DWA Sike Cut Run  Gel Options Cases Tutorials
Filename: Primers exon 5.txt “N =105 [Loaa 10% 4 0 sites
R 54 G T CCGAATCCA GARS j E] 2 E] 6 |t || b i —
RP:5'-> TGCCGGTTD&'TG'&AGAEAT (TN Y selected kext to clipboard :sites
Paste b GG to clipboard and open NCEI Blast site N T
»

Convert
v Help »

Your default web browser will automatically open to the BLASTN page of the NCBI web site. Right-click in the Enter Query Sequence box on this
page, then paste the forward primer sequence into the box. You may have to paste more than once for this to work.

blastn blastp blastx tblastn tblastx

B Query Sequence BLASTN programs search nucleotide databases using a nucle«
Enter accession number(s), gi(s), or FASTA sequence(s) & Clear Query subrange &
Undo From
Cut To
Copy
(0 = R o N file selacted Q

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

( BLAST \) Search database Nucleotide collection (nr/nt) using Blastn (Optimize for somewhat simil

[ WO PRy T N pU
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Once the page appears showing results, scroll down on the page and select the first 10 hits (we are doing this strictly to illustrate the procedure;
in reality you would want to carefully examine hits and select those most appropriate for the hypothesis you are testing).

Sequences producing significant alignments:
Select: All None Selected:10
i1 Alignments [BJDownload v GenBank Graphics Distance tree of results

e Max  Total Query
Description

score score cover

Leontopithecus chrysomelas 563nm X-linked opsin genes, partial cds 421 421 100%
Callithrix pygmaea 563nm X-linked opsin genes, partial cds 421 421 100%
Callimico goeldii 563nm X-linked opsin genes, partial cds 421 421 100%
Callimico goeldii 543nm X-linked opsin genes, partial cds 421 421 100%
Leontopithecus chrysomelas 556nm X-linked opsin genes, partial cds 421 421 100%
Callithrix jacchus 556nm X-linked opsin genes, partial cds 421 421 100%
Callithrix geoffroyi 563nm X-linked opsin genes, partial cds 421 421 100%
Saguinus oedipus 563nm X-linked opsin gene, partial cds 421 421 100%
Saguinus midas 556nm X-linked opsin gene, partial cds 421 421 100%
* Saguinus fuscicollis 563nm X-linked opsin gene, partial cds 421 421 100%
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Click the Download button using the default setting (download the complete FASTA sequence). Click the Continue button, select Save File, and
click OK. You will then be able to save the file to your desktop or another location on your computer.

Sequences producing significant alignments: ® Opening seqdump.txt
Select: All None Selected:10 You have chosen to open:
i1 Alignments [BJDownload v GenBank Graphics Dist: seqdump.txt
m which is: TXT file
OFASTA (complete sequence) from: https://www.ncbi.nlm.nih.gov
FASTA (aligned sequences)  nm X-linked opsin genes, pa What should Firefox do with this file?

GenBank (complete sequence) d opsin genes. partial cds
pd Opsin genes, partial cds

Hit Table (text) Open with TextEdit (default) E
opsin genes, partial cds

Hit Table (CSV) © save File
opsin genes, partial cds

Text

ML \m X-linked opsin genes. pa Do this automatically for files like this from now on.

ASN.1 opsin genes, partial cds

Continue* Cancel d opsin genes, partial cds Cancel -m

s 5 ERAn Y nlad i il ad

The filename will be saved by the NCBI site with the name seqdump.txt. After locating the downloaded file, change the name of the file, making
sure to begin the filename with the letters DNA. Otherwise, Case It v7 will not recognize it as a DNA file. In this example, the file has simply been
name DNA seqdump.txt, but you should give it a more descriptive name that retains the DNA prefix.

TXT

DNA sei}ddmp.txt
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Use the DNA button on the silver button bar to open the file. Enter 70 in the match % field and click the Set button.

e S
© CasenNtv7

About  Motes Clear Protein DMWA  Site Cut Run  Gel Options Cases Tutorials

PRIMERS: Primers exon 5.txt

4 0 sites

Filename: Primers exon 5.txt “N =105 e 10 %
Oz20e [crear [agaroz&} # bases \(set Tt

DNA+ DNA_seqdump. txt

FP: §'-> AGAGTCCGAATCCACCCAGA <-3'

B L 3 7 R 60 0 si
_DNA)AHD1 21 34.2_Leontopikhecus_chrg RP 5 & TGCCGGTTCATGAAVGAEAT < 3 D D un | — snes-
somelas_563nm_xX-linked_opsin_genes,_part LNOa[s minutes match & [set] || cummulative
ial_cds = =
top  middle bottom
__DMA: >&H012132.2_Callithrix_pugmaea_5 [ Protein | [ Antibody ][Primer| [chip ][ qPCR ][ Probe |[ Enzyme |[Cut DHA | ¥ Help »

63nm_¥-linked_opsin_genes,_partial_cds

Shift-click in the Opened & processed window to select all 10 lines (only 3 of which are shown here), then click the Run button and select Run PCR.

O Case It v7
About  Motes  Clear Protein DMWA  Sike Cut Run  Gel Options Cases Tutorials

Filename: Primers exon 5.txt “N@105 [Toaa 1.0 % 4 0 sites

: [agarose] || #bases locat

FP: 5> AGAGTCCGAATCCACCCAGA <- 3 U206 ([clear et} oot
RP:§'-> TGCCGGTTCATGAAGACAT <3 U307 [[Ru 50 i) 0 sites
L U4l s Run DNA or protein gel |

e Run PCR
top . middle  bottomn
[Protein | [Antibody | [Frimer] [Chip HEF Run Souther or Western blat

PRIMERS: Primers exon 5.txt

DNA+ DNA_seqdump. txt

Mote: Run menu above has more options
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PCR products appear in the O&P windows, designated by arrows at the beginning of each filename. Right-click on the large white field and select
PCR results -> Put match % results into upper field.

top . middle  bottomn
[Pretein | [ Antibody | [DNA | [Primer][ Chip | [ qPCR |[ Probe | [ Enzyme |[Cut DNA |

About  Motes  Clear Protein DNA St Cut Run Gel Options Cases Tutorials

,.> . . - i
>AH012134.2_Leontopithecus_chrusomelas Filename: Primers exon 5.txt BE1 05 e [ 10 % ] n 4 D sites
" . . agarose bases [set located
[_F?CISng_X linked_opsin_genes,_partial_cds_ FP- 5> AGAGTCCGAATCCACCCAGA <- 3 Oz e [ clear -
RP:§ > TGOCGGTTCATGAAGACAT < 3 Os07 |_Run &0 70 0 shes
LAl Cads minutes match % cummulative

-3
>&H012132.2_Callithrix_pugmaea_563nm_x-
linked_opsin_genes,_partial_cds_[PCR]

N | Copy »
AH012130.2_Callimico_goeldil_563nm_x-lin Paste >
ked_opsin_genes,_partial_cds_[PCR)
Open 3
Y Add »
>AH 2129.2_Callimico_goeldi_543nm_x-lin ' . Replace Pl . . - . .
ked opsin. oenes._partialcds_(PCR) »&H012141.2_Saquinu oo , linked_opsin_gene,_partial_cds_[PCR)' is the active DNA file.

LEN (R EE R PCR results B| Pt match % results into upper field

L . Blot results B v Help
This file contains 223 charoerersrrrcormrooassegueree:

-
AH012121.2_Leontopithecus_chrysomelas
_556nm_¥-linked_opsin_genes,_partial_cds_
[FCR)

>
AHO12119.2_Callithriz_jacchus_556nm_x<-l
nked_opsin_genes,_partial_cds_(PCR)

Size []Sequence 4t {1 Analyze|| 0/ Search b | [14] 4] 3 I

- 222 base pairs
AHO12117.2_Callithris_geoffroyi_563nm_x-l

nked_opsin_genes,_partial_cds_(PCR)

-
AHO012149.2_5 aguinus_oedipus_563nm_x-
linked_opsin_gene,_partial_cds_(PCR)

-3
SALUMI MM AT D Camiiivniin rmidan EELmes WV L

[Quick Load /Run |[Analyze | 2 11 files opene

-

e
‘ | Genbank |[Lab Bench || Data Screen || ELISA DotElot 96-well PCR Chip qPCR |[ Sequence analysis || Opened |[ Loaded || Gel / blot |[ Help |
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For the first PCR product, there was a 100% match for the forward primer (FP), and a 94.74% match for the reverse primer. Note that the forward
primer in the white field is the same as the forward primer in the gray field, whereas the reverse primer (RP) in the white field is the reverse
complement of the reverse primer sequence in the gray field. When Case It v7 opens primer files, it automatically converts the reverse primer into its
reverse complementary sequence. To see why this is necessary, click the Tutorials menu and watch the video tutorial called Show PCR primer sites.

w wase L vy

fDNA:.).f.HU1 21 4?.Z_Saguinus_midas_556nrm><-| a About  Motes  Clear Protein DMA  Sike Cut Run  Gel Options Cases” Tutarials
inked_opsin_gene, partial_cds Filename: Primers exon 5.txt 2 ®ma1Os [oad “ 1.0 % 4 0 stes
_ DN&: >4H012141.2_Saguinus_fuscicallis_563nm y . Al Oz0e [cer || lagarose] [l # bases Tocated
“Relinked_opsin_gene,_partial_cds FP: 5I-> AGAGTCCGAATCCACCCAGA <-? Os0 . .

RP: 5> TGCCGGTTCATGAAGACAT <-3 307 [Ru JIff e 0 0 stes
- Yl Oalle Il rninutes ratch % curnmulative
>#H012134.2_Leontopithecus_chrysomelas_563nm >&H012134.2_Leontopithecus_chrysomelas_563nm_¥-linked_opsin_qgenes,_partial_cds =

_X-linked_opsin_genes,_partial_cds_[PCR)
[FP match % , RP match %]

-> " non "
AHO12132.2_Callithris_pygmasa_563nm_<-linked_ Ji| 00.00 FP°,"34.74 RE"]
opsin_genes,_partial_cds_(FCR] AGAGTCOGAAT CCACCCAGA-FP
. A545T COGAATCCACCCAGA-DNA
>&H012130.2_Callimico_goeldi_563nm_*-linked_o ATGTCTTCAT GAACCEGECA-RP
psin_genes,_partial_cds_(PLR] ATGTCTTTATGAACCEGCA-DNA
-
>&H012129.2_Callimico_goeldii_543nm_*-linked_a PCR product 1 length = 222

psin_genes,_partial_cds_(PCR)

You can experiment with re-running PCR with different match percent settings, to find an optimal setting for particular combinations of primers
and sequences being searched during the PCR procedure. Settings that are too high may miss FP and/or RP sites, whereas settings that are too
low may match with spurious FP and RP sites, rendering the results meaningless.

Note: The default match % setting is 100% because existing cases were originally developed with primers that matched exactly, and earlier
versions of Case It did not have the capability of finding locations with less than a 100% match. With Version 7, it is now possible to use any %
match setting, making the simulation more useful for research purposes.
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These PCR products can now be analyzed via multiple alignment and tree-building. First, shift-click to highlight all PCR products (lines preceded by
arrows) in the Opened & processed window, then click the Analyze button at the bottom of that window and select Export -> Add selected file(s)...

@® Opened & processed
About  Motes  Clear Protein DMA  Sike Cut Run  Gel Options Cases 1

Filename: Primers exon 5.txt - 105 [Tead || 1.0 %
[agarose]
FP: 5 > AGAGTCCGAATCCACCCAGA <- 3 U206 |[clear
RP. 5 TGCCGGTTCATGAAGACAT <- 3 Os07 [(Run Jf_ oo
+l Oa]s || minutes E

»&H012132.2_Callithrix_pugmaea_563nm_x-linked_opsin_genes,_partial_cds_(PCR]' is |
The first 5 characters of this sequence are: NGAGT

This file containg 223 characters in a single sequence.

Size []Sequence {r {1 Analyze || 0| Search b
1

222 base pairs

v
|
Quick Load / Run | [ Analyze | 2 11 files opened [Genbank |[Lab Bench |[Data Sereen || ELISA DotBlot 96-wellPCR Chip qPCR || Sequence analysis
Add selected file[s] in the O&P window to contents of the Export field [in the 5.4, window]
Align / tree »  Replace contents of the Export field with selected file[s] in the O&P window
BLAST »  Save contents of Export Field to the desktop

Back to beginning Save » v Help >




The PCR products have been added to the Export field of the Sequence Analysis window. Scroll through the Export field to verify that PCR products
were generated for all files except >AH012134.2_Leontopithecus. Select the lines shown highlighted below and delete them by selecting them and
hitting the Delete key of your keyboard.

eU IO UL L EIVE DG |

als O Sequence analysis
4 0 sites Options Find FASTA
‘bases Tocated Search results field -
70 0 sites . -
iateh % cummulative EAC?ACCEDA.TTATETATGTCTTTAT GAACCE =

2_Leontopithecus

=== Delete

|
I>&H012119.2_Callithrix_jac

NGAGTOCGAATCTACCCAGAAGGLAGAGAAG
_ , GAAGTGACGCGCATGETGETGETGATEATC

Stive DNA file. GCGGCGTACTGTETCTGCTEEEGACCCTACA
CCTTCTTCGCATGCT TTGCTGCTGOCAACCCT
GBCTACGCCTTCCACCCTCTGATGECTGOCE
TGCCAGCCTACT TTGOCAAAAGTGOCACTATC
TACAACCCCATTATCTATGTCTTTATGAACCE
GCA

|
b I>&H012117.2_Callithrix_geo
J J— I T
Iy NGAGTCTGAAT CCACCCAGAAGGLCAGAGAAG
GAAGTGACGCGLATGGTGGTGGTGATGATC
- GTGGCGTATTGCGTCTGCTGGGGACCCTALCA,
CCTTCTTCGCATGCTTTGETGCTGLCAACCET

A4

| -

Enter search sequence =
=
= Enter replacement sequence -
ed |[Loaded |[ Gel 7 blot [ Help | hd
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As an aside, it is important to verify that we really have isolated a region associated with exon 5 of the opsin gene. One way to do this is to click
on lines in the Opened & processed window representing PCR products (lines preceded by arrows), to see if they are all about the same size.

For this example, all PCR products have 222 characters, suggesting that the match percent setting (70%) was about right for isolating exon 5.

Note: If there is a slight discrepancy in the number of characters in the white field above compared to the gray field below (e.g. 223 vs 222), go
by the number in the gray field.

»&H012129.2_Callimico_goeldi_543nm_x-linked_opsin_genes,_partial_cds_(PCR)' is the active DNA file.

>
»>&H012130.2_Callimico_goeldi_563nm_*-linke
d_opsin_genes,_partial_cds_(PCR)

The first 5 characters of this sequence are: AGAGT

This file contains 223 characters in a single sequence.

> er| [X]Size []Sequence {1} b Analyze || 0] Search b | [14/ 4] [ ]>1
>&H012121.2_Leontopithecus_chrysomelas_55 1
énm_x-linked_opsin_genes,_partial_cds_(PCR)

222 base pairs

»

>
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Previously (slides 24 and 25) we used MEGA software to build a tree, but for this example we’ll click on the Analyze button and
select Align / tree -> using MAFFT web site -> Copy Export Field to clipboard and open MAFFT web site.

Note: This particular web site is more reliable than the MABL site, which can be unresponsive at times.

LU LR Oy [ PLIY WL NP R LWL Ty | L SPL PR L P LN [ LSRN N BN R
Analyze || 0 Search » | (14 ¢ [ )21

TGCCAGCCTACTTTGCCAAAAMGTGCCACTATC
TACAACCCCATTATCTATGTCTTTATGAACCG

15
2

Export » GCA
using MAFFT we cport Field to clipboard and open MAFFT web site

using MABL web site P v Help !

BLAST > Mo
Copy P using MEGA software P | Range and length of selection

Open »

Save » =

Your default browser will automatically open to the first page of the MAFFT site. Paste contents of the clipboard into the Input field.

MAFFT version 7

Multiple alignment program for amino acid or nucleotide sequences

Download version

For a large number of short sequences, try an experimental service (2017/Jul).

Mac OS X

Windows

Linux Multiple sequence alignment and NJ / UPGMA phylogeny

Source
Online version

Alignment Input:

mafft --add Paste protein or DNA sequences in fasta format. Example

Merge

Phylogeny CCAGCCTACTITCCCAARAGTCCCACTATCTACAACCCCATTATCTIATGTCTTTATGARCCGGCA

Rough tree
Merits / limitations
Algorithms CCAGCCTACTITGCCAARAGTGCCACTATCTACAACCCCATTATCTATGTCTTTATGAACCGGCA
Tips
Benchmarks CCAGCCTACTITCCCAARAGTCCCACTATCTACAACCCCCTTATCIATGTCTTTATGAACCGGCA
Feedback

CCAGCCTACTITCCCAARAGTGCCACTATCTACAACCCCGTTATCTATGTCTTTATGARCCGGCA
4




Scroll down further on that web page and click the Submit button. Note that we will be using the default settings to build the tree.

MAFFT version 7

Multiple alignment program for amino acid or nucleotide sequences

-rNTgTeS

Download version Notify when finished (optional; recommended when submitting large data):
Mac OS X Email address:
Windows
Linux
Source q Reset
Onlina vareinn

On the next page that appears, click Phylogenetic tree.

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

LAST hits (score>39) -

Refine dataset
between the top
sequence and the —Pryogenetc e
others. LY

On the page that appears after that, click Go.

sequence and the

others. NJ or UPGMA tree (B)
Open all plots 9 sequences, 222 total sites, 221 gap-free sites, 221 conserved sites
= q Reset

Finally, click View tree on Phylo.io (or one of the other options on that page).

sequence and the Result (Phylo.io 1.0.0)

others.
Phylo.io runs on any modern browser.

. View tree on Phylo.jo
X

Open all plots
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...and the tree appears. Whether or not this particular tree has any significance depends a number of factors, including whether
the default settings were appropriate for this analysis and whether the BLAST results selected were appropriate for the hypothesis
being tested. The tree is shown here simply to demonstrate the procedure for tree-building using the MAFFT web site.

e 6_AH012117_2_Callithrix_geo

® 2_AH012132_2_Callithrix_pyg

3_AH012130_2_Callimico_goel

p 1_AHO012134_2_Leontopithecus

® 7_AH012149_2_Saguinus_oedip

@ 8_AH012147_2_Saguinus_midas

® 5_AH012119_2_Callithrix_jac

@ 9_AH012141_2_Saguinus_fusci

4_AH012129_2_Callimico_goel
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There are other features of Case It v7 that are useful for gathering information for research. For example, you can copy text (such
as a scientific name) from the large white field of the Data Screen and automatically open the search page of Google or Wikipedia,
then paste the scientific name and search. This is a quick way to display information about that species, when gathering
information for testing hypotheses on ecological, behavioral, evolutionary, or other topics. This concludes the tutorial.

> I
AHO12132.2_Callithrix_pugmaea_563nm_x-lin
ked_opsin_genes,_partial_cds_(PCR)

AHO 2129, al= 1054 3nm_<-linked_opsin_genes,_partial_cds_[PCR]' is the active DMA file. ]

-3 — — - 5
>H012130.2_Calimico_goeldi_563nm_X-linke EoDi selected text ) Rl
entire contents »  to clipboard and open MCEI blast site

to clipboard including FASTA definition line, and open

The first 5 characters of this sequ

d_opsin_genes,_partial_cds_(PCR)

This file contains 223 characters i ©PEN

to clipboard and open Goog

»
»
» s
Replace 3 to clipboard and open Wikipedia search pagek
- ; Save » |
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Callimico goeldii (Callimico, Goeldi's Marmoset, Goeldi's Monkey ...
www.iucnredlist.org/details/3564/0 v

Range Description: Callimico goeldii occurs in the upper Amazon from the Rio Caqueta in Colombia, ; : ; RN y = More images
south through the Peruvian Amazon and the extreme western Amazon of Brazil into the Pando region of

northern Bolivia (Hernandez-Camacho and Barriga-Bonilla 1966; Hernandez-Camacho and Cooper H

1976; . Goeldi's marmoset <

Taxonomy - Assessment Information - Geographic Range - Population

The Goeldi's marmoset or Goeldi's monkey is a small, South American
Goeldi's marmoset - Wikipedia New World monkey that lives in the upper Amazon basin region of

httos://en.wikipedia.ora/wiki/Goeldi%27s marmoset v Bolivia, Brazil, Colombia, Ecuador, and Peru. Wikipedia
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