Last Update: 01/19/2017

USING CONSED GRAPHICALLY

July 2014
Lo STARTING oo seee e ees s
2. RUN CONSED ......oooiovoeoeeeeeeeeeeeeeeeeeseeseeeeeeee oo seee s eeeesee e eseeseeseeeese s eseeseseeeseeeenn
3. SCROLLING ... eeeeeeeeeseeeeee e seee e e s s e sesee e e eeeseeeens
4. GO TO POSITION .....oocomoveeeeeeeeoeeeeeeeeeeeeeeeeeeeeeseeeeseeseeeeeee e eeeeeeseeesee e
5. COLORS ... oo e e s s e e e ee e
6. KEYBOARD USAGE ......ooooooooeooeeeeoseeeeoeeeeeeeoeseeeseeeeeeeeeseseeeeseeseeseseesesesesessesseeesseeseenenn
7. HIGHLIGHTING READ NAMES.........ovveeerieeeeeeeeeesoseseeeseesesseesseeesessseseeeeseeseeseeeessessseee
8. DIMMING ENDS OF READS ........coiovvoooeroeeeseeeeeeeeeeeeeeeseeeeseeeeeeeeeesesesesesseseeeesseeseenenn
9. TRACES ..o s s esee e
10 EDITING ..o ee oo seeeeeeeeeeeeeeeseeeseeesseeeseeeee
11 INSERTING PADS ...cooovoooeeeeeeeseeeeeeeseeeveeee e eeeeesesseeeseeseeseeseeeeeees e eeeeseeeseeeee
12. HIGHLIGHTING READS ......oocoeovoeeeeeeeeeeeseeeeeeeeeeeeesee oo eeeseeseeeeeees e eeeeseeeseeeee
13. DELETING BASES ....oovvoooooeeoeeeeeeeeeeeeeeeeeseeeeeeeeeseeeesees e seese s seee s seeseeeseen 10
14. SAVING THE ASSEMBLY .....oooovvoeoeeeeeeeseeeeeeeeeeeeeeeeeeeeeeeeeeeesee e seeeseee e 10
15. EXPORTING THE CONSENSUS........coovveeeoreeeeeeeeseeeeeseeeeeeeseeeeeeeseeeeeeeseeeseeeeseeseeeeeen 11
16. SELECTIVE EXPORTING OF CONSENSUS ........ocormoeeeereseeeeeeeeseseeeseeeeesessseseeeesen 11
17. EXPORTING THE CONSENSUS OF ALL CONTIGS AT ONCE .........vvvocrenerererecr 12
18. COMPLEMENTING THE CONTIG .........ovvoeeeeeeeeeeeeeeeeeeeeeeeseseeeeeeeeseseeeseeeesessseseeeesen 12
19. COLOR MEANS EDITED AND TAGS .....ooccoeooveeeeereeeeeeeeeeeeeseeeeseeeeseseeeseeeeesessseseeeessene 13
20. FIND MAIN WINDOW .......ovoooorooeeeeeeeeeeeeeseeeeeeeeeeeeeeeeseeeseeeeseeseeeeeeeeseseseesesesseessseeee 13
21. MULTIPLE UNDO EDIT .....oocooiooooeeeeeeoeseeeeeeeoeeeeeeeeseeeeeeeeseee e seeseeeeeseeeseeseeeseee s 14
22.SCROLLING TRACES AND ALIGNED READS TOGETHER ........vooccoommrerrrcrren. 14
23. EXAMINING ALL TRACES .......ovoooooeeoeeeeeeeeeeeeeeeeeeeeeeeeeseeeeeeeseeeseeeeseseseesesesee s 14
24. NAVIGATING LOW CONSENSUS QUALITY ...cooumrvveeereeeeeeeeeeeeseeeeeeeeseseseeeeeesseseeee 15
25.NAVIGATING HIGH QUALITY DISCREPANCIES.........ooooovveeeeeeeeeeeeeesessseeeeeesseseeee 16
26. REMOVING READS ........oovvooeoeeeeoseeeeeeeeeeeseeeeeeeseeeeeeeeeese s seeeseseseeseseeseseseee s 16
27. ADDITIONAL NAVIGATORS.........coovveeeeeeeeeeeeeeeeeeeeeeeeeeeseeeeeeseesseeeeeseseeeesesesee e 18
28.NAVIGATING BY TAGS ....ooocoeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseese e seeeeeseseseesesesseesseeee 18
29. SEARCH FOR STRING w.....voeoervoeeeeeeeeeeeeeseeeeeeeeeeeeeeeeeeeeeeeeeeeseeeeeeeeseseseesesesse oo 19
30. COPY AND PASTE ..o eeese e e eeeeeeeesesee s 20
31 CREATING TAGS ...ooovvooeeeeeeooeeeeeeeeeeeeeeeeeeseeeee e eeesese e eeeee e eeseeseseseee s 20
32. ADD NEW READS.........ociovoeooeeeeoeeeoeeeeeeeeeeeeeeeseeeeeeeeeeeesesseseseesee e eeseseesesesseeesseeee 21
33. TEAR CONTIG .....ocooovveeeeeeeeeeeeeeeeeeeeeeeeee e e e s eeeee e esee e 23
34, JOIN CONTIGS ......coooveeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseeeeese e eeeee e eesee e e 23
35. DESIGNING PCR PRIMERS ..........ocoioveoeeeeeeeeeeeeeeeeeeeeeeeeesseeeeeeeeeeseeeeseeeeseeseseseeesseeee 26
36. EXITING CONSED ......ocoioooooeeseeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeese e see e e seses oo 27
37.THE .WRK FILE w.....oovvoeioeoesoeeeeeees e ee s eeeeeseeee s ee s 27

Revised from http://bozeman.mbt.washington.edu/consed/distributions/README.20.0.txt by
Emily C. Furbee, Amanda Boozalis, Rachel Greenstein, Michelle Itano, Andrew Nylander, and
Wilson Leung




1)

2)

Last Update: 01/19/2017

STARTING

Unlike most programs where you can open the files you want to work on within the program
itself, you must launch Consed from the “edit_dir” subdirectory of the project you wish to
work on. This tutorial will use a project named Standard3 and we will assume this project is
located in your home directory (the house icon in the Mac Finder, designated ~/ in UNIX).

Launch X11 and type the following in your xterm and then press Enter or Return:
cd ~/Standard3/edit dir

Note that there is a space between “cd” and “~/Standard3/edit_dir”. If the project is located
in an alternate location, please consult with your instructor for the correct path to the
Standard3 project.

RUN CONSED
Start Consed by typing the following command in your xterm:

consed &

Two windows will appear. One of these will show the list of ace files in “edit dir” and say
'Click on an ace file and then click Open'. Double click on "454Contigs.ace.1". .ace files
are listed in chronological order with the most recently saved ace file listed first.

As you work on a project, Consed will keep track of the changes you have made to the
assembly in an edit history file (.wrk file). If you open an ace file with a corresponding .wrk
file, a dialog will appear which asks if you would like to apply the edits in the history file,
you should answer “No” unless Consed crashes and you are trying to recover unsaved work.

8 O O X Ace Files
Click on an ace file and then click “Open"
17:00:09 18-Nov-2011 454Contigs.ace.1
17:00:09 18-Nov-2011 454Contigs.ace.1.111118_164438.contigs
17:00:09 18-Nowv-2011 454Contigs.ace.l.newtags
17:00:09 18-Now-2011 454Contigs.ace.1_to_alu.cross

enter pattern {(*'s allowed): I | filterButton

Open I Exit Consed |

You should now see the ‘Consed Main Window’ with six contigs and each with a different
number of reads. Contigs are listed in the Consed Main Window under “Contig List” from
the smallest to the largest. If you double-click on one of the reads in the ‘# of Reads’

section,” an 'Aligned Reads Window' will appear. Double-click on a read for 'contig00002".
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e O O X! Consed Main Window

File MNavigate Info Options Help
454Contigs.ace.1

Search for Stringl Undo Edit...l Print Quit Consed

Assenbly \'ieul Add New Reads] Digestsl Renove Reads| Hiniassenbly

Single Click and then Click OK or
Double Click to Select Contig

Contig List Reorder By # of Reads|,,.

contig00001 (34 reads, 832 bps)
contig00002 (3941 reads, 39,791 bps}
contig00003 (63 reads, 850 bps)
contig00004 (9 reads, 340 bps)
contig00005 (7 reads, 309 bps)
contig00006 (8 reads, 157 bps)

- e
You nay type full contig nane:

# of Reads: |4062

GHYHEAT01A1403  contig00002 (~436 bps fron 10,425 to 10,836 > -
GHYHEATO1A2FFH  contig00002 (*581 bps fron 34,970 to 35,495 )

GHYHEATO1A3CC4  contig00002 (496 bps fron 2078 to 2533 )

GHYHEATO1A4FPP  contig00002 (~525 bps fron 30,542 to 31,017 >

GHYHEATO1A641U  contig00002 {(~546 bps fron 6816 to 7315 )

GHYHEATO1A7E6HN  contig00002 (~476 bps fron 38,244 to 38,656 )

GHYHEATO1A77H7  contig00002 (~471 bps fron 13,550 to 13,968 >

GHYHEATO1A7K00  contig00002 (“567 bps fron 25,673 to 26,199 ) -

Find reads containing (*'s allowed): Clear
Find 1st read above starting with: |I

= Contig list

= Read list

Show Contig | Close ALL Windows

3) SCROLLING

Try scrolling back and forth. Try scrolling by dragging the thumb of the scrollbar near the
bottom of the aligned reads window. Also try scrolling by clicking on one of the four ‘<<,
‘<)’ > “>>’ buttons for scrolling by small amounts. For scrolling by tiny amounts, click on
the arrows at either end of the scrollbar. For scrolling by huge amounts, use the middle

mouse button and just click on some location on the scrollbar. You can
beginning or the end of the contig by using the ‘<<<’ or “>>>’ buttons.

e 0o \| Aligned Reads

File MNavigate Info Color Din Highlight Tracks Hisc Sort

scroll to the

Help

| a54contigs. ace.1 | contigoooo Gro  Teos (s I 2050

=

Search for String| Compl Cont| Conpare Cont| Find Main Min| Err/10kb: I 1.37

MR S LM S | M S I I
TTTT*GKCGLGT*AKCARART TTKATCGAAGATTCANAATARCCATTTTGAACTTTATCCTAATCCCT

Ett¥oXcggg T akcaaaat tT*ATcgaaGAT TCATARTARCCATT TtGaacttEtaTCCTAATCCCL
TTTT*GKCGEET*AXCARAAT TT*ATCGAAGATTCATAATARCCATTTTGAACTTTATCCTAATCCLT
TTTT*GKCGEET*AXCARART TT*ATCGAAGATTCATAATARCCATTTTGAACTTTATCCTAATCCLT
TEEEKPKCELET*AXCARAK T TERSECGAAGATTCATAATARCCATTTTGAACT]
[TTTT*GKCGGET*A*CARART TTHATCGARAGATTCATAATARCCATTTTGARACTTTATCCTAA]
TTTT*G*CgggTRE*CARART TTHATCGAAGATTCATAATARCCAEEEEGAACTTTATCCTAATCCLT
TTTT*GKCGLET*AXCARASEETKATCGAAGATTCATAATARCCATTTTGAACTTTATCETAATCCCT
TTTT*GXCGGET*AKXCAARAT T T*ATCGAARGATTCATAATAARCCAEEEEGAACTTTATCCTAATCCCL
TTTTXG*CGEET*A*CARRAT TTRATCGARGATTCATAATARCCAEEEEGAACTTTATCCTAATCCLL
TTTT*GKCGEET*A*CARAAT TT*aTCGAAGATTCATAATAARCCATTTTGAACTTTATCCTAATCCLL

TTTT*G*CGEET*A*CaaaaT TT*ATCGAAGATTCATAATAACCATTT]

I RARRNYRRAN!

EEtEg¥cgggT*a*CaaaaT TT*ATCGAAGATTCATAATAACCATTTTGAACTTTATCCTAATCCCT
TTTT*GKCGEET*AXCARART TT*ATCGAAGATTCATAATARCCAEEEEGAACTTTATCCTAATCCLL

ﬁ, ﬁ, ﬂ Prev| Next ﬂ 2‘ 2] cursor I reads sorted by quality in 9bp window about 2050

disniss l

(Question: Why can't you just move the scrollbar to the extreme right in order to go to the
end of the contig? Answer: In typical assemblies, there are reads that protrude beyond the
beginning of the contig and reads that protrude beyond the end of the contig. Moving the
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scrollbar to the extreme right will scroll to the end of the rightmost read — typically far to the
right of the end of the contig. Thus, you typically use the ‘<<<’ and ‘>>>’ buttons.)

4) GO TO POSITION
In the Aligned Reads Window, click in the 'Pos:' box in the upper right-hand corner. Type in
a number, such as ‘450, and push the 'Return’' or 'Enter' key. The Aligned Reads Window
will scroll to position: ‘450.” We find this feature is particularly useful when one person
wants another person to look at something in the sequence.

8 0 0 \| Aligned Reads

File Mavigate Info Color Din Highlight Tracks Hisc Sort Help
454Contigs.ace.l I contig00002 Sone Tags| Pos: IEO | clear
Search for Stringl Conpl Cont Conpare Cont Find Hain Ilinl Err/lOkb:l I 1.37

MMM A A A A G 0 ) 0 MM NN IR I
TCATTTTACAGCCARACTATCTGTGCGTACCAGARATHGGA GACTT*AGTGTCKAACGGATTTTACTTTE”

TCATTTTACAGCCAARACTATCTGTGCGTACCAGAAATGGACCTGACT THAGTGTC*AACGGATTTTACTEECH
TCATTTTACAGCCARARCTATCTGTGCGTACCAGAAATKGGACCTGACT TXAGTGTCHAACGGAEEEEACTTTC”
TCATTTTACAGCCAARACTATCTGTGCGTACCAGAAATKGGACCTGACTT*AGTGTC*AACGGATTTTACTTTC
CCARACTATCTGTGCGTACCAGAARRT*GGACCTGACT T*AGTGTCHAACGGATTTTACEEECH
tcattttacagccaaactatctgtchtaccagaaaT*GGﬂEETBQETT*QGTGT:*aaCGGﬂttttﬂctt*ci
tcattttacaGecaatctATCTgtGCGTAccagaaaT *GEACCTGACT T*AGTGte*aaCGoAttttACELEC]
cattttacagccaa*ctatctatgcgtaccagaaktt: gacctgactttagtgtctaacggattttactttc
cctgactt*agtogtckatcggattttactttcd

YYididvrYY

RACGGATTTTACTTTC:

|4

disniss'

=
ﬁl ﬁ] g Prev| Next l] 2' &I cursor”i‘eads sorted by quality in 9bp window about 450

5) COLORS
Notice the colors. Scroll to position ‘20250’ and notice the red letters scattered about. The
red bases are the ones that disagree with the consensus. Many of the red letters are the pads
(*) found at the right end of the long stretch of T’s. This is very typical for data generated by
454 machines, which have difficulty determining the correct length of mononucleotide runs.

8 O O X/ Aligned Reads

File MNavigate Info Color Din Highlight Tracks Hisc Sort Help

I454Contigs.ace.1 Icontig00002 Sone Tags| Pos: I20250 | clear
Search for String| Conpl Cont| Conpare Cont| Find Hain Win| Err/10kb: I 1.37

MM N N B | MM A N B
TAAATTTTAT*AATTTARCCKATTCLG* PKACTTHCTTATTATARKTCAATTCATAATCAC

taaattttat*aaTTTARCCKATTCCGEAEEEEEEE kAL TTHCTTAT TATARKTCARTTCATARTCACATAACTE
TARATTTTAT*AATTTARCCHKATTCCGHAREEEEEE L KACTTHCTTATTAT]
gatttaacefatteccgirtttttttttkACtt*CEEaTTataaa TCAAT TCATARTCACATAACTF
TARATTTTAT*AATTTAACCHAT TCCO*ABBEEEEERE X ACEEXCTTATTATARKXTCAATTCATARTCACATAACTF
[EARAEEEEAT*AARL L LARCCHKAT TCCG*AEEEEEEEL B KACTTXCTTATTATARKTCAATTCATARTCACATAACTF
TaaatttEAT*AAEEEARCCHATTCLG*AEEEEEEELEEKACEEXCTTATTATARKTCAATTCATARTCACATAACTE
TARAEEELAE*ART TTAACCHAT TCCOHABEEEEEEE L RACEERCTTATTATARKTCARTTCATARTCACATAACTF
tkaatttARCCHATTCCOHAREEEEE Lt B kACEE X CLLat taTARKTCAATTCATARTCACATAACTF
itaaattttatX¥aatttaacckaT TCCOHAEEEEEEELEEXACEEXCTTATTATARKTCAATTCATAATCACATAACTE
[taaattTTATKAATT TAACCHKATTCCGCHAEBEEEEEEEEKACEEXCTTATTATARKTCAATTCATAATCACATAACTFA
aacctattccGlatttttttttkactttcttattataa*TCAATTCATAATCACATAACTFA
aaattTtAt*aaTTTaaCckattcocgtattbEEEEt EEXactttCTTATTATARKTCAARTTCALaaTCACATAARCTFA
TARATTTTAE*ARTTTAACCHkAttecgkattEtEEttEtXacEE Rk cEEaTTATAARKTCARTTCATARTCACATAACTF
2aATTTTATKAATTTARCCKAT TeeGXatEEEEEEL e KactEXCTTATTATARKTCAARTTCATAATCACATAARCTF
TARATTTTAT*ARTTTAACCHAT tecgbatEEEEEEEE K actt X CTTATTATAARKTCARTTCATARTCACATAACTF
asattttattaatttaacctattocglatttttttttt®actt*ctTALtaTARKTCAATTCATAATCACATAACTE
TARATTTTAT*AARtttaaCCrAttocg X attEtEE Lt EERactt ¥ cTTATTATARKTCAATTCATARTCACATAACTF
TARATTTTAt*AATttaacckattccgkattt Lttt tika KCETATTATARKTCAATTCATAATCACATAACTF

ttkctTATTATaaktcAnttcaTAAtcaCAtaaCTr
e
aaattt*at¥aatttaacckattccgk !

5 =
ﬁl ﬁl _ﬂ m] Ml zl BI 2] cursor”‘;‘eads sorted by quality in 9bp window about 20250 disnissl
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Notice the different shades of grey background (around the bases). They indicate quality.
A quality value of 10 means 1 error in ten to the 1.0 power
A quality value of 20 means 1 error in ten to the 2.0 power
A quality value of 30 means 1 error in ten to the 3.0 power
A quality value of 40 means 1 error in ten to the 4.0 power

and for quality values in between:
A quality value of 25 means 1 error in ten to the 2.5 power

Also notice the upper and lowercase. This is just a cruder indication of the quality of the
bases.

A quality value of 40 through 97 is given by white (the brightest shade), given the high
quality threshold is set to 40 by default. Quality values between 40 and 10 are represented by
a grey scale with lower quality bases being represented by increasingly darker grey color.

A quality value of 99 is reserved for bases that have been edited and the user is absolutely
sure of the base (i.e. 'high quality edit").

A quality value of 98 is reserved for bases that have been edited and the user is not sure of
the base (i.e. 'low quality edit').

To see the quality value of a particular base, click on it with the left mouse button. You will
see the quality displayed in the Info Box at the bottom of the Aligned Reads Window.

The ends of the reads often show bases that are grey and have a black background. These are
the low quality ends of the reads or the unaligned ends of reads, as determined by Consed.
They generally have a quality value of 10 or less.

KEYBOARD USAGE

You can also scroll to the end of reads by using keyboard commands. Click on a base in a
read. Then, hold down the control key and type 'a". You will move to the beginning of the
read. Hold down the control key and type 'e'. You will move to the end of the read. (Emacs
users will recognize these commands.)

HIGHLIGHTING READ NAMES

In the Aligned Reads Window, click on a read name with the left mouse button. The name
will turn magenta. Click again and it will turn yellow again. Try turning it magenta and then
scrolling. This feature is helpful in keeping track of a particular read as you scroll.

If you have an Emacs window open (or any X11 window), you can paste the read name in by
just clicking with the middle mouse button. This occurs because, when you clicked on the
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read name in the Aligned Reads Window with the left mouse button, the read name was
loaded into the paste buffer.

DIMMING ENDS OF READS

Scroll so that location ‘3120’ is about in the middle of the Aligned Reads Window. Push the
left mouse button down on the top bar menu item 'Dim." A list of choices will then appear.
Drag the cursor down to select 'Dim Nothing' and release.

Now look at what has happened to the color of the bases. The ends of the reads that used to
be shown with a black background now appear red with a grey background. You are seeing
the clipped-off bases with all the same information as any other base. Since there are large
numbers of red (discrepant) bases, the screen becomes distracting and busy. Thus by default
the low quality clipped-off bases are shown with a black background and a grey foreground
so they don't distract you. Make this change by selecting ‘Dim Low Quality or Unaligned.’

Aligned Reads window with the Dim Low Quality or Unaligned option
e 00O \| Aligned Reads

File Navigate Info Color Din Highlight Tracks Misc Sort Help

I454EDntigs ace.1 Icnntigl)l)l)l)z Sone  Tags| Pos: I?1201 Iclear
Search for String| Compl Cont| Compare Cont| Find Hain Win| Err/10kb:

Il...lllllllll..l.lll MMM SN N N I I
[T*GATGCGTHGCACACATXGAGGEGAGATACTCTCT TAGTGEAGARARACTARTACGCCAGTCCAT TXGATT TT*CGACCAA

[TH*GATGCGT*GCACACATH*GAGGCGAGATACTCTCT TAGTGAAGARARACTARTACGCCAGTCCAT TXGATTT THCGACCAA
T*GATGCGT*GCACACAT*GAGGCGAGATACTCTCTTAGTGAARGARARACTAaTACGCCAGTCCATT*GATTTTKCGACCAA
T*GATGCGT*GCACACAT*GAGGCGAGATACTCTCTTAGTGAAGARARACTARTACGCCAGTCCATTXGATTTTHCgACCAA
[E*gATGCGT*GCACACAT*GAGGEgaGATACTCTCTTAGTGAAGARARACTAATACGCCAGEEEAT TXGAEEEEXCGACCAA
TH*GATGCGT*GCACACAT*GAGGCGAGATACTCTCTTAGTGAAGaaaaaCTARTACGCCAGTCCAT TXGAEEEEXCGACCAA
T*GATGCGT*GCACACAT*GAGGCGAGATACTCTCT TAGTGAAGARARACTARTACGCCAGTCCATT*GATTT T*CGACCAA
[T*GATGCGT*GCACACAT*GAGGCGAGATACTCTCT TAGTGAAGARARACTARTACGCCAGTCCAT TXGATT T THCGACCAA
T*GATGCGT*GCACACAT*GAGGCGAGATACTCTCTTAGTGaabaaaaaCTAARTACGCCAGTCCAT TXGAEEEE*CGACCAA
T*GATGCGT*GCACACAT*GAGGCGAGATACTCTCTTAGTGaaGaaa:
[T*GATGCGT*GCACACAT*GAGGCGAGATACTCTCTTAGTGAARgaaaaacTaaTACGCCAGTCCATTXGATTT THCGACCAA
T*Gatge*ttgcacacAT*GAggcgabATACTCTCELaGTGaaGaaanACTARTACGCCAGTECAT *CoATEEEXEgacCAA
T*GATGCGT*GCACACAT TGAGGCGAGATACTCTCT TAGTgaagaaaa*CTARTACGCCAGTCCATTXGATTT THCGACCAA
[EEgaTGCHTTGCACACAT*GAGGCGAGATACTCTCEEag Tha*GaaaaactaaTACGLCAGTCCATT*GatttEECGAccaa
tttticgacCan

[TXGATGCGT*GCACACAT*GAGGCGAGATACTCTCT TAGtgaiagaaaaactARTACGCCAGTCCATTXGAL Lttt XEGACCAA

t*gatgcgT*gCacacat¥gaggcgagatactetettagtgaagaaaaact@ftacgeccagtecATT*GAt ttt*CGacclll

[TKGATGCGT*GCACACAT*GAGGCGAGATACTCTCT TAGEgaagaaaaactaa TACGCCAGTCCATTXGATTT TXCGACEAA
gto

GCaaaaa* TAATACGCCAGTCCAT TXGAEEEEXSGACCAR

[T*GATGCGT*GCAC

YATAYY AV LAY YA ddvidirni

L ———————————————————————)
<] <<| <| Prev| Next| >| 55| >>>| cursor|[Feads sorted by quality in 9bp window about 3120 s

Aligned Reads window with the Dim Nothing option

File MNavigate Info Color Din Highlight Tracks Hisc Sort Help

| 454contigs. ace.1 Icnntigl)l)l)l)z Some  Tags| Pos: I?m' [ crear
Search for String| Conpl Cont| Conpare Cont| Find Main Win| Err/10kb: 1.37

T*GATGCGT*GCACACAT*GAGGCGAGATACTCTCTTAGTGARGARRARCTAATACGCCAGTCCATTXGATTT T*CGACCAA
[T*GATGCGTXGCACACAT*GAGGCGAGATACTCTCT TAGTGAAGARARACTAATACGCCAGTCCATTHGATTTTHCGACCAA
[T*GATGCGT*GCACACAT*GAGGCGAGATACTCTCTTAGTGAAGARARACTAATACGCCAGTCCATT*GATTTT*CgACCAA
[EXgATGCGTXGCACACATXGAGGEZAGATACTCTCT TAGTGAAGARARACTAATACGCCAGEEEAT THGAEEEEXCGACCAA
T*GATGCGT*GCACACAT*GAGGCGAGATACTCTCTTAGTGARGaaaaaCTAATACGCCAGTCCATTHGAEEEEXCGACCAA
[T*GATGCGTXGCACACAT*GAGGCGAGATACTCTCT TAGTGAAGARARAC TAATACGCCAGTCCATTHGATT TTHCGACCAA
[T*GATGCGT*GCACACAT*GAGGCGAGATACTCTCT TAGTGARGARARACTAATACGCCAGTCCATT*GATTTT*CGACCAA
[T*GATGCGTXGCACACAT*GAGGCGAGATACTCTCTTAGTGaaGaaaaaC TARTACGCCAGTCCAT THGAEEEE CGACCAA
T*GATGCGT*GCACACAT*GAGGCGAGATACTCTCTTAGTGaabaaaac
[T*GATGCGTXGCACACAT*GAGGCGAGATACTCTCTTAGTGAAgaaaaacTaaTACGCCAGTCCAT THGATT T THCGACCAA
[T*Gatgc¥*ttgcacacAT*GAggcgabATACTCTCEtaGTGaabaaanrACTAATACGCCAGTEcaT*CoAtEEEXCgacCAR
[T*GATGCGT*GCACACAT TGAGGCGAGATACTCTCTTAGTgaagaaaa*CTAATACGCCAGTCCATT*GATTTT*CGACCAA
[EEgaTGCHTTGCACACAT*GAGGCGAGATACTCTCEES ThakGaaaaactaaTACGCCAGTCCATT*GattttECGAccaa
[TXGATGC*TTgeaCACAT*ga; BEEQGQTQCT:tcttagtghaGaaaaﬂCTQQTQEGECﬁgtccatt*gatttttcgaECﬁﬁ
T*GATGCGT*GCACACAT*GAGGLGAGATACTCTCTTAGEgaagaaaaal TARTACGCCAGTCCATTXGATTTT*CGACCAA
[T*GATGCGT*GCACACAT*GAGGCGAGATACTCTCT TAGtgaagaaaaac tARTACGCCAGTCCAT T*GAt Lt t¥EGACCAA
t*gatgogT*gCacacat¥gaggegagatactotottagtgaagaaaaactdftacgccagtecATTHGAt Lt t*Coacclll
igaaaaactaaTACGCCAGTCCATTXGATTTTXCGACEAA

AHAHHHALAHAAH

T+GATGCGTGCAC)

N =
<<<| «<| <| prev| Hext| >| >>| >>>| cursor||reads sorted by quality in 9bp window about 3120 disniss
< <) <] Prev| Hewt| 5] >3] 3% cursor|| |
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Notice there is a distinction here between 'low quality ends of reads' and 'unaligned ends of
reads'. Unaligned ends of reads can be low quality as well, or they can be high quality. A
read with unaligned high quality ends could indicate that the read has been misplaced in the
assembly or that the vector or adapter sequences have not been clipped properly. In Sanger
sequencing, another common cause of unaligned high quality ends of reads is chimeric reads
(i.e. subclones containing two unrelated inserts).

Point with the cursor to a read name and hold down the right mouse button. You will notice
there is a line that says "high quality from nnn to nnn; aligned region from nnn to nnn;
chem: 454". This is giving the same information in number form. Highlight the read name
first (see HIGHLIGHTING READ NAMES above) so you don't lose the read as you scroll.
Then check to see that the numbers agree with the dimming.

You can play with the dimming options a bit. Then return it to 'Dim Low Quality' for the
rest of this tour.

TRACES

Point with the mouse at a base in one of the reads and click with the middle mouse button.
The Trace Window showing the traces for that stretch of reads should pop-up.

e OO0 \| Trace Window: contig00002

Disniss
17430

I GJ4XS4T02HBYK1 Lo
rd
|

con

H I
v N S rhd

Scroll »
Together? ﬁ] ﬂ]

Renove tndo

Help Insert I prev I Disniss | next Help Delete

There are two rows of numbers:
'con' are the consensus positions, the positions in the contig
'rd' are the read positions

There are three rows of bases in the trace window:
'con' is the consensus

'edt' is where you can edit the base calls of the read
'phd' is the original base calls

Notice that a red rectangle blinks (the 'cursor') in the corresponding positions of the Aligned
Reads Window and the Trace Window.
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10)EDITING
Try editing in the Trace Window. You can click the left mouse button on a base in the 'edt'
line to set the cursor (a blinking red rectangle). You can directly overstrike a base by typing
a letter.

Try this. Try undoing it (by clicking on 'undo' on the left hand side of the trace). If you
want to undo more than one edit, you will have to go back to the Consed Main Window and
click on the button labeled 'Undo Edit...'--you will learn that later.

You can overstrike with the following characters: acgt (bases), * (a pad, in effect deleting the
base), and mrwsykvhdb (IUB ambiguity codes).

You can move left and right with the arrow keys below the trace.

11)INSERTING PADS
You can insert a column of pads by pushing the space bar. Try this. (You may need to click
on a base on the 'edt' line first.) A pad in Consed is represented by the '*' character. A pad is
used to align two or more sequences such as these:

gttgacagtaatcta
gttgacataatcta

in which one sequence has an inserted or deleted base with respect to the other. By inserting
the pad character, it is possible to get a good alignment:

gttgacagtaatcta
gttgaca*taatcta

This is the purpose of pad character — it is just a placeholder. You can then overstrike a pad
with a base. In this way you can insert a base, and still preserve the alignment. Note that
you can only remove a pad with ‘unde.’

12)HIGHLIGHTING READS
Try highlighting a stretch of a read on the ‘edt’ line by holding down the middle mouse
button and dragging the cursor over some bases in the Trace Window. They will turn yellow
as you drag. Then release the mouse button. A window will pop up giving you some choices
of what to do with those (yellow) bases. Many of these choices will change the quality of a
region and might affect the assembly when you reassemble a region with phrap.

Notice the warning at the top of the window: “YOU MUST RESPOND TO THIS BEFORE
DOING ANYTHING ELSE”. This pop-up is made so that nothing else works until you
choose something. If Consed appears to be frozen, look for this pop-up window (which may
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be hidden behind other windows) and dismiss it. For now, try each of these choices in the
popup window, except for tags, which you'll try below.

O O O x| What to Do with Selection

YOU HUST RESPOND TO THIS
BEFORE DOING ANYTHING ELSE

Hake High Quality |

Change Consensus I

Hake low quality I

Hake Low Quality to Left End|

Hake Low Quality To Right End|

Change to n's

Change to n's to left

Change to n's to right

Change to x's to right

I
I
I
Change to x's to left I
I
I

Add Tag

Disniss |

Make High Quality- changes the quality value of the highlighted bases to 99 and adds an
orange tag to the bases. This tells phrap (when it reassembles) that you are sure of the
sequence here.

Change Consensus- changes the quality value of the highlighted bases to 99 and changes the
consensus to agree with the selected bases.

Make Low Quality--makes the highlighted bases edited to ones of low quality. This tells
phrap (when it reassembles) that you are not sure of the bases here and phrap can go ahead

and make a join even if the bases in this region don't match perfectly.

Make Low Quality to Left End--same as above, but edits the bases all the way to the left
end of the read.

Make Low Quality to Right End--same as above, but edits the bases all the way to the right
end of the read.

Change to n's--Changes the highlighted bases to n's, which means they are unknown bases.
This tells phrap (when it reassembles) to not make any join based on these bases. It is useful
when you believe the bases may be in a chimeric portion of a read.

Change to n's to Left--same as above but extending to the left end.

Change to n's to Right--same as above but extending to the right end.



Last Update: 01/19/2017

Change to x's to Left--Change the highlighted bases, extending to the left end, to x's, which
means they are vector sequence. This tells phrap to ignore these bases for the purpose of
determining overlap.

Change to x's to Right--same as above but extending to the right end of the read.
Add Tag--allows user to add any tag to a stretch of read bases.
Dismiss--you decided you don't really want to do anything with this stretch of bases.

'Change Consensus' has an additional function--if a read extends out on the right beyond the
end of the consensus, you can extend the consensus by using this function. You might want
to do this, for example, if Crossmatch did not correctly find the cloning site and thus clipped
too much off the end, thinking it was vector. You can add these bases to the consensus by
using 'Change Consensus'. In order to extend the consensus of the contig, the read must be
on the right end of the contig (this may require complementing), and the user must start the
highlighting from the first base off the end of the contig.

However, if you are not going to reassemble the project, you might want to just leave the
quality values the way the base caller originally called them. You can do this by using a
Consed parameter (consed.extendConsensus WithHighQuality), see the CONSED
CUSTOMIZATION section in the complete Consed documentation for details.

13)DELETING BASES
To delete a base, overstrike it with a "*' character. (cross _match ignores "*', so this is the
same as deleting the character.) If you overstrike all bases in a column with * characters so
the entire column consists of *'s (including the consensus base), there is no way to remove
the column. This is OK since when you export the consensus (try the exercise on
EXPORTING THE CONSENSUS below), the *'s are not exported. While you are editing in
Consed, we believe there should be a visual indication that a base was deleted.

14)SAVING THE ASSEMBLY
To save the assembly, pull down the 'File' menu on the Aligned Reads Window, and release
on 'Save assembly'. A box will pop up with a suggested name. We recommend that you
always use the name it suggests. The idea is that the ace files, named

(project).454Contigs.ace.1
(project).454Contigs.ace.2
(project).454Contigs.ace.3
(project).454Contigs.ace.4
(project).454Contigs.ace.5

10
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are in numerical order of how old they are. If you feel you are taking up too much disk
space, then start deleting the ace files starting at the oldest. We do not recommend that you
overwrite existing ace files. The version numbers just keep growing, and that is not a
problem.

15)EXPORTING THE CONSENSUS
Bring the Aligned Reads Window into view again. Hold down the left mouse button on the
'File' menu and release the button on 'Export consensus sequence'. Notice that the
consensus will be stored (in this case) in a file called 'contig00002.fasta'. Click 'OK'. There
is now a file in your edit_dir directory called 'contig00002.fasta' that contains the consensus
sequence. You can examine the sequence file using any text editor (e.g. TextEdit on the
Mac, vi/ Emacs on Linux). You can also examine the sequence within the xterm by
launching a new xterm from the Applications menu and type the following commands:

cd ~/Standard3/edit dir
more contig00002.fasta

®00 X/ xterm

>contigd0002

TCATGTCCGARRCTARAGTATCARRAGTTARRGTGTTTCATTGCTCTGAT
TACARGACATGTGGAGARTGCCTAGGTGCTAGAGACCCATATTGLGGTTG
GTGCTCATTGGAGARTARATGTAGCCCACGATCCAATTGCCAGGACGACE
CCAACGATCCTTTATATTGGGTCAGCTATARRACTGGGARATGTACTACA
ATAACARGTGTTGTGCCTCACCAGCTACAGCGTACTACTGCTCCGACTTT
AGAGCTTATCATAGATCACTTGCCGCARCTARAGGAGARTTTARTATGTG
CATTTACCACAGAGGATARAGCACTCTTCACARATGCCACGARRRAGAGA
ARTGGCGTGARCTGTACAACACCCCGARRCGGACATGCTTCCCCARATTGA
ACARGGGARACATCATTTTACAGCCARACTATCTGTGCGTACCAGRRATG
GACCTGACTTAGTGTCARCGGATTTTACTTTCTTTGATTGCAGTACACAC
TCATCGTGTACCCGTTGTGTGTCCTCGGAGTTTCCGTGCGATTEGTGTGT
TGAGGCACACCGGTGCACACACGACACGECTGAARATTGTCGCAACGATA
TTTTGGTTACAGGCGTTAGCCGGATAGGCCCARGCTATAGATCAGGTCCT
GGATTTTGTCCARCGATCARCGCTACAGGTGATGGARGTGARGTACTGET
GTCTGGTGGARCAAGCARATCTATARRAGT TRARAGTTCATATAATAGGAC
AATTTATAGTTCAAACGCGTTTCGTTTGCCARTTTARTATCGAAGGACGT
GTAACGAGTTTARATGCTCAATTGTTGGGTGATACCATTTACTGCGATAG
CATGGAGTTTCAGTACACCTCAARGATCGCCCARTTTGACAGCCACATTCG
CTGTTATATGGGGTGGTTCCARACCTCTTGACAACCCTCATAATATACAT
GGTAAGTTTATAARTARAGTATGATCCTTATARACATCCTTCTATTCTTTT
CARATATTATGTGTTGCAGTTGTTATTTATCGATGTCGAGARATGGCCGA
TAGCTGTGGAATTTGTTTAGCCCTAGCCCARRAGTACAATTGCCGATGET

contigl sta

16)SELECTIVE EXPORTING OF CONSENSUS
Bring the Aligned Reads Window into view again. Hold down the left mouse button on the
'File' menu (top bar) but this time release on 'Export consensus sequence (with options)...".
Just export a little snip of the consensus, from 17440 to 17450 bps. (You will notice this
contains a pad ‘*’ character) Under "Write Both Bases File and Qual File or Just Bases
File?" click "Both Files"

11
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e OO0 N\ Export Consensus

Hrite Hhole or Part of Consensus?

vuholel “ part |
Start Position: |1744q

End Position: 17450

Fornat:

/‘Fastal ~ Phd |

Hrite Both Bases File and Qual File or Just Bases File?

|A Both Files I + Just Bases Filel

0K I Cancel |

Click 'OK'. Consed will want to call this file 'contig00002.fasta' again. You can overwrite
the existing file. Open these files in a text editor (e.g. TextEdit, vi, Emacs) or look in your
other xterm window at these files by typing the following commands:

more contig00002.fasta

more contig00002.fasta.qual

Note that one file contains the bases (but no ‘*’ pads) and the other contains the
corresponding quality values of those bases.

N.YoXe! \| xterm

~/ >cd Standard3/edit_dir/

“¢/Standard3/edit_dir/ >more contig00002,fasta
>contig00002 454Contigs,ace,1 from 17440 to 17450
TCTARRTATAAR

“/Standard3/edit_dir/ >more contig00002,fasta,qual
>contig00002 454Contigs,ace,l from 17440 to 17450
64 64 64 64 64 B4 64 B4 64 B4 B4

~/Standard3/edit_dir/ >

17)EXPORTING THE CONSENSUS OF ALL CONTIGS AT ONCE
Go to the Main Consed Window. Point to 'File', hold down the left mouse button, and
release on "Write all contigs to fasta file'. You then can choose a filename that all contigs
will be written to.

18) COMPLEMENTING THE CONTIG
Push 'Compl Cont' in the Aligned Reads Window to complement the contig. This displays
the opposite strand of the contig including the consensus and all reads. Push this button
again to uncomplement the contig. This function can be useful when assembling contigs.

12
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Complementing the contig

X/ Aligned Reads

File MHavigate Info Color Din Highlight Tracks Hisc Sort Help
I454£ontigs.ace.1 Icontig00002 Sone Tags| Pos: 1744q clear

Search for String| Compl Cont ain Win| Err/10kbs I 1.37

30 17,460

THGARRKTGTTACKAARTAARTTATTTHCTARAT*ATARATTTGARCCATATATAGTAT TARATACG**ACT
T*GARRKTGTTACKAATAARTTATTTXCTARAT*ATARATTTGARCCATATATAGTAT TARATACG**ACE
THGAARRKTGTTACKAATAATTATTT*CTARAT*ATARATTTGARCCATATATAGTAT TARATACG**ACT
T*GAARXTGEEaC*AATAARTTATTT*CTARAT*ATARATTTGAARCCATATATAGTAT TaaaTaCG**AC]

Trive¥rivi

T*GAARKTGTTACKAATAARTTATTT*CTARAT*ATARATTTGARCCATATATAGTAT TARATACG**ACT

ﬂ] ﬂ ﬂ Prev!| Next l] 2] 2] curgnr”reads sorted by quality in 9bp window about 17440 disnissl

Uncomplementing the contig
e O 0O \ Aligned Reads

File MHavigate Info Color Din Highlight Tracks Hisc Sort Help

I454Eontigs.ace.l Icontig00002 Sone Tags| Pos: 1744q clear
Search for String| Unconpl Conpare Cont| Find Hain Hin| Err/10kl | 1.37

| IR N I N MM NS N N N I
TACTATATATGGTTCARATTTAT*ATTTAGKEIAATAATTAT THGTAACAKXTTTC*AGAATATACGGATGT

TACTATATATGGTTCARATTTAT*ATTTAGKARARTAATTAT TG T*A

TACTATATATGGTTCAARATTTAT*ATTTAGKAARATAATTAT T*GTAACAKXTTTC*AGAARTATACGGATGT
TACTATATATGGTTCARATTTAT*ATTTAGKAARTART TAT TGEAACAXTTTC*AGARTATACGGATGT
TACTATATATGGTTCARATTTAT*ATTTAGKAARTARTTAT TKGTAACAXTTTCKAGARTATACGGATGT

TACTATATATGGTTCARATTTAT*ATTTAGKARATAARTTAT TXGTAARCAXTTTC*AGARTATACGGATGT
TACTATATATGGTTCARATTTAT*ATTTAGKARATAARTTATT*GTAACH]

TACTATATATggEECaaaT TTAT*ATTTAGKARATAATTAT TXGTAACAKTTTC*AGAATATACGGATGT
TACTATATATGGTTCAARATTTAT*ATTTAGKAARATAATTAT T*GTAACAXTTTC*AGAATATACGGATGT
TACTATATATGGTTCARATTTAT*ATTTAGKAARTARTTAT T*GTAACAXTTTC*AGARTATACGGATGT
TACTATATATGGTTCARATTTAT*ATTTAGKARARTAARTTAT THGTAARCAKXTTTCH*AGARTATACGGATGT

ﬂ] ﬁ] i] Prev| Next 3] 2] 2] curso.-”;reads sorted by quality in 9bp window about 22352 disniss]

19)COLOR MEANS EDITED AND TAGS

(For this step, first click on the 'Dim' menu and release on 'Dim Nothing.") Point to the
'Color' menu in the Aligned Reads window, hold down the left mouse button and release on
'Color Means Edited and Tags'.

Notice that the bases that you have edited (make sure you have edited some bases) will stand
out in either white or grey (depending on whether the base was made high quality or low
quality). Observe this both in the Trace Window and the Aligned Reads Window. This color
mode is useful if you are interested in easily spotting which bases have been edited.

Return to the 'Color Means Quality and Tags' color mode by the following actions: point to
the 'Color' menu, hold down the left mouse button and release on 'Color Means Quality and
Tags'. Return the ‘Dim’ setting to ‘Dim Low Quality.’

20)FIND MAIN WINDOW

In the Aligned Reads Window click on the 'Find Main Win’ button. This will cause the
Consed Main Window to pop up in the event you have buried it under other windows or

13
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iconified it. (This may not work with some settings of your X emulator. In that case you
will have to find and click on the Main Window to bring it up.)

21)MULTIPLE UNDO EDIT
Now that the Consed Main Window is visible, click the 'Undo Edit...' button. There will be
a popup indicating the most recent edit. (If it says "no edits so far", then bring up a trace and
make several edits. Then click on 'Undo Edit..." again.)

Click 'undo'. This will allow you to see the edit that was done before the most recent edit
shown above.

Click 'undo'. You can continue undoing if you like.

Y ou now know how to undo more than one edit. You cannot choose which edits to undo and
which to not to undo — edits can only be undone in precisely the reverse order from the order
in which you made them. Once you save the assembly, you cannot undo prior edits.

22)SCROLLING TRACES AND ALIGNED READS TOGETHER
In the Aligned Reads Window, scroll along the contig to a different point. Click the left
mouse button on a read whose trace is already up. Notice that the existing trace instantly
scrolls to the corresponding location.

Now go to the Trace Window and scroll the traces to a new location. Click on the ‘edt’ line
with the left mouse button. You will notice that the Aligned Reads window will instantly
scroll to the corresponding location. Thus you can keep the Aligned Reads window and the
traces scrolled to the same location.

23)EXAMINING ALL TRACES
Go to a region where there are lots of reads, say base ‘2480°. Push down the right mouse
button in the aligned reads window, and a pop-up menu will appear; in the pop-up menu,
release on 'Display traces for all reads'. You will see all traces displayed in a scrolling
window. You can drag the scrollbar on the right down and up to see all the traces. This
feature is particularly useful for polymorphism/mutation detection work.

In this Traces Window, point at one of the bases of one of the reads and click with the left
mouse button. The base should start blinking in red. Now push the down arrow key on your
keyboard. The cursor should move to the next read. Repeatedly press the down arrow key.
The display will scroll so that you can continue to see the base the cursor is on in the
different reads. Try the up arrow key as well.

14
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e 00 X| Trace Window: contig00002
Show All Traces Disniss ,shoumg read lines 0-20 out of 0-25

GILBHKQO1C4RTS

_———————_———_———
kT G C A

&I

GKHPSVOOICOE“U
tindo |

GQoN

Undo

G6J4XSATO2HSUOH
0 a L C G 6 G T 6 C T T C G

S S S S S —
i et
IR

Help Insert | prev 100 tracesl prev | Disniss I next | next 100 tracesl Help Delete l

24)NAVIGATING LOW CONSENSUS QUALITY
Low consensus quality is used to identify bases that have a high probability of error. In the
Aligned Reads Window, pull down the ‘Navigate’ menu and release on 'Low consensus
quality'. You will see a list of locations. Move the 'Low consensus quality' window down
so that you can see the Aligned Reads Window.

® OO X Low consensus quality (<=25 or 98)

Contig Read Consensus

Name Name Positions

contigl0002 (consensus) 17 base guality below threshold
contig0000Z (consensus) 26 base guality below threshold
contig00002 (consensus) 55 base guality below threshold
contigl0002 (consensus) 60 base guality below threshold
contig0000Z (consensus) 64 base guality below threshold
contig00002 (consensus) 305 base guality below threshold
contigl0002 (consensus) 3843 base guality below threshold
contigl000Z (consensus) 5998 hase guality below threshold

Go I Prev I Next I Save I Disniss [ |

Repeatedly click on the 'Next' button until you reach the end of the list. (Low consensus
quality means an area in which the bases each have too high a probability of being wrong.)
This saves you from having to look through large amounts of high quality data trying to find
problem areas.

There are two 'Next' buttons — one on the Aligned Reads Window and one on the Low
Consensus Quality Window. You can click on either, but it is probably more convenient to
use the 'Next' button on the Aligned Reads Window. Thus you can keep the Aligned Reads
Window in front with input focus and keep the Low Consensus Quality Window pushed out
of the way.

15
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In our experience, this will be one of the most important navigation lists you will use. In
fact, a major part of sequence improvement is to add reads to these low quality areas until
this list is reduced to nothing.

25)NAVIGATING HIGH QUALITY DISCREPANCIES
‘Dismiss’ the Low Consensus Quality Window. Pull down the 'Navigate' menu again and
release on 'High quality discrepancies as above, but omitting tagged compressions and
G_dropouts'. By default, Consed treats discrepancies with a quality score of 40 or above as
high quality discrepancies. However, we can modify the score threshold for high quality
discrepancies through the General Preferences window.

First, ‘Dismiss’ the High Quality Discrepancies Window. Click on 'Find Main Win'. In the
Consed Main Window, pull-down the 'Options' menu and release on 'General Preferences'.
Notice that the default for "Threshold for High Quality Discrepancy (lowest high)' is ‘40.’
Change it to ‘15’ and click 'Apply & Dismiss'.

e O 0 \| High quality (>=15) discrepanices. (Ignore if within 5 bases of unaligned region) exclude in compression tags
Contig Read Consensus

Name Name Positions

contig00002 GRDYJOXO0ZHBZF3_left.prZ 168-168 high guality base disagrees with consensus
contig00002 GILGKR40ZF1HHO.486-1 370 high guality base disagrees with consensus
contig00002 GILGKR402F1HHO.486-1 3859 high guality base disagrees with consensus
contig00002 GHYHEATOZIDO70O 466 high guality base disagrees with consensus
contig00002 GHYHEATOZISONM 481 high guality base disagrees with consensus
contig00002 GHYHEATOZISONM (FHLE] high guality base disagrees with consensus
contig00002 GIWF48FPOZFOCYX 7] high guality base disagrees with consensus
contig00002 GIWF48POZFOCYX 592 high guality base disagrees with consensus

Go | Prev I Next | Save | Disniss

Then follow the steps above to bring up the High Quality Discrepancies Window. Now you
will notice that Consed labels many more discrepant bases as high quality discrepancies.
Click 'Next' repeatedly to go successively to the next high quality discrepancy in the Aligned
Reads Window.

You can also double click on a particular line in the High Quality Discrepancies Window to
go to that location. Alternatively, you can single click on a line and then click the 'Go'
button. ‘Dismiss’ the High Quality Discrepancies Window. Reset the ‘Threshold for High
Quality Discrepancy* to 40.

26)REMOVING READS
It is possible that the computer has assembled one or more reads in the incorrect place. This
is often indicated by the presence of many high quality discrepancies. Navigate to position
20000 in the Aligned Reads. Point to the read name of read GKM0AMY02G3A15.423-2
and hold down the right mouse button. Release on 'Remove read
GKMO0AMY02G3A15.423-2 from this contig.' (If you cannot find this read then you may
have missed the instruction of uncomplementing the contig in step 18 above.)

16
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8 O O X\ Aligned Reads

File MHavigate Info Color Din Highlight Tracks Hisc Sort Help

I 454Contigs.ace,1 I contig00002 Sone Tags| Pos: |20000 | clear
Search for String| Conpl Cont| Conpare Cont| Find Hain Hin| Err/10kb: I 1.37
1 90 0

AAAAKT TRAATAKXTERRAAKEEEEEEEEORKAT T THRKCKAAAGKT T THAAKCKAAARRKT T THCKAF
AARAKT THAATAKT GRRAAKEEEEEEEE R AT T TRKCHKAAAGKT TTRARKCKARAAKT T TRCKAE
AARAKT THAATAK T CERAAKEEEEEEEEE k(1 T T TRKCHKAAAGKT T TRaa X CRkARARKT T THCKaz
AAAARKT THAATAK TERRAAKEEEEEEEIORKAT T THKCKAAAGKT T THRAAKCKAAARRKT T THRCKAF
AAAARKT TRAATAKX TR RAAKEEEEEEEE KA T T THRKCKAAAGKT T THAAKCKAAARRKT T THCKAF
ARAARKXT TRAATAXTERKAAKEELEEEEEERRAREERKCKAAAGK T T T¥aa* CHRaaaaREEERC*aE
AAARKT THAATAX TR ARKEEEEEEEEERKATT TR CRARagk tttkaakCraaaakt ttkCkas
KT TRAAT A TERKARKEEEEEEE R KABEERRCKARAGK T T THARKCXaaaak tttkckas
52254 T THAATAK TCERAAKEEEEEEEEEHKAT TLRKCRERAGKT T TRARKCRARARKT T THCkas
aaaakttXaaTAX TRk AAXEEEEEEEE kAL Lk Chaaagktttkaakckaaaakt Ltk Ckas
AAAAK tEkaaT A TERKARKEEEEEEE PRk EE LXK CRanAGKT T TXAAKC ¥ aaaa|

nﬁnQ*TT*QQTQ*TGf*ﬂﬁ*ttttttttt**ﬂttt**t*aaag*ttt*aa*C*aaaa*ttt*e*aq
aaaa*TTHAATAXtgEXamktttttttttikatttkokaaagktttkagkokaaaaktttkokas
laaaa*tttaatastgkrapktttttttt kAt tt kckaaagktttkaakckaaaaktttkckas
2aaa* TTHAATAXTEEXAAKEEEEEEE L kK at ttkKkcKaaaGH Tt tkaakckaanA  Tttackas
[gaaa* T T*aaT A TR ARKEEEEEEEEER KA L L LR KCHARAGHK T T THARKCXARaa*ELEXCkas
QOQOKTTHROOTOXKTAKKSSS+++trrrt Kot ++ KKK oSS KEFF KKK saK+ TTK MKz

=
<< <«¢| <| Prev| Hext| >| >>| >>>| cursor||Feads sorted by quality in Sbp window about 20000 disniss|

Yaddviddviviiivi

The “Remove Reads” dialog will appear and we can see the read we have previously selected
under the “Reads to be removed” section. Select the option “Just Put Each Read Into Its
Own Contig” and then click on the “Do It” button.

e 00 X! Remove Reads

Either enter the file name containing reads to be deleted or else click on all
contigs whose reads are all to be deleted

File of read names: II | Read File

Contigs: Reads to be renoved:

contig00001 (34 reads, 832 bps) GKHOAHY02G3A15,423-2
contig00002 {3941 reads, 39,791 bps)
contig00003 (63 reads, 850 bps)
contig00004 (9 reads, 340 bps)
contig00005 (7 reads, 309 bps)
contig00006 (8 reads, 157 bps)

+ Delete Reads fron Assenbly ] /
4 Just Put Each Read Into Its Own Contig I

~ Renove Reads as a Group, Preserving Alignnents Between Then

If no reads in a contig location, break contig? “ Yes| « No

Recalculate bases/qualities in old contig where reads were removed? “ Yes| « HNo

_| Do not bring up this window again when removing reads fron the right-nouse click menu,

{If you check this, you won't be able to get this window back until you restart consed}

Do It Cancel

A “Reads Removed” dialog box will appear indicating that the read has been removed from
the contig. The read is put into its own contig (Contig7) and the old contig (2) is redrawn
without the read in it. At this point you should save the assembly — you should always save
the assembly after removing reads. (See item 14.)
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e 00 X\| Consed Main Window

File MNavigate Info Options Help

454Contigs.ace.2

Search for Stringl Undo Edit...l Print Quit Consed

Assenbly Vieu] Add Hew Readsl Digests] Renove Reads| Hiniassenbly

Single Click and then Click OK or
Double Click to Select Contig
Contig List Reorder By # of Reads

Contig7: GKHOANY02G3A15.423-2
contig00001 (34 reads, 832 bps)
contig00002 (3940 reads, 39,791 bps)

contig00003 (63 reads, 850 bps)
contig00004 (9 reads, 340 bps)
contig00005 (7 reads, 309 bps)
contig00006 (8 reads, 157 bps)

You nay type full contig name: 1

# of Reads: |4062

GHYHEATO1A1403  contig00002 (~436 bps fron 10,425 to 10,836 )
GHYHEATO1A2FFH  contig00002 (~581 bps fron 34,970 to 35,495 )
GHYHEATO1A3CCA  contig00002 (~496 bps fron 2078 to 2533 )

GHYHEATO1A4FPP  contig00002 (~525 bps fron 30,542 to 31,017 )
GHYHEATO1A641U  contig00002 (~546 bps fron 6816 to 7315 )

GHYHEATO1AZ6HN  contig00002 (~476 bps fron 38,244 to 38,656 )
GHYHEATO1A77H7  contig00002 (~471 bps fron 13,550 to 13,968 )
GHYHEATO1AZK00  contig00002 (~567 bps fron 25,673 to 26,199 )

Find reads containing (*'s allowed): : Clear
Find 1st read above starting with: |i

Show Contig | Close All Hindows

27)ADDITIONAL NAVIGATORS

Similarly, try the other navigate lists:

Edits

Unaligned high quality regions (this list will be empty with this data set)
Regions covered by only 1 strand and only 1 chemistry

Regions covered by only 1 subclone

Unaligned high quality regions are regions in which the traces are high quality so there is no
question of the base calling, but the region differs so much from other reads that phrap has
given up trying to align the region with the consensus. This could be due to a chimeric read,
or perhaps the read belongs somewhere else in the assembly.

We believe that regions should be covered by at least two subclones to prevent the
possibility of there being a deletion in a single subclone.

There are so many different problem lists that you may forget to check one of them and thus
miss a serious problem. Thus we combined them all into a single list. This is the first menu
item: 'LowCons/HighQualDiscrep/SingleStranded/SingleSubclone/UnalignedHigh'. This
list is most useful when working on projects based on Sanger sequencing, for working on 454
assemblies other navigators found on the Consed Main Window will be used instead.

28)NAVIGATING BY TAGS

Also try to navigate by tags by selecting 'Tags' under the ‘Navigate’ menu: when the Select
Tag Type Window appears, double click on 'repeat’. (Note that you must respond to this
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window before you can interact with other Consed windows) A new navigation list will

appear that shows the positions of all the repeat tags in the contig (i.e. contig00002).

There is also a way of getting a list of a particular tag type in all contigs. Click on 'Find

Main Win'. In the Consed Main Window, point to the 'Navigate' menu, hold down the left

mouse button, and release on "Tags in all contigs'. Continue as in the previous step.

29)SEARCH FOR STRING

8 00 \ Select Tag Type

YOU HUST RESPOND TO THIS
BEFORE DOING ANYTHING ELSE

honozygotefAR
honozygoteCC
honozygoteGG
honozygoteIndel
honozygoteTT
ignoreHatches
ignoreHisnatches
indelSite

Join
narkedHighQuality
narkedLowlQuality
natchElsewhereHighQual
natchElsevhereloulual
oligo

oligo3PrineEnd
polyPhredRankl
polyPhredRank2
polyPhredRank3
polyPhredRankd4
polyPhredRank5
polyPhredRank6
polynorphisn
polynorphisnConfirned

sequencingVector
significantDiscrepancy
startNunberingConsensus
tear

vector

EL

Try the 'Search for String' button (left side of the Aligned Reads Window). Type in a string
of bases (such as ‘aaaca’) and click 'OK'.
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O O O |[x] Search For String

Query string:

I aaaca I

Clear I

“ Search Just Contigs |

« Search Just Reads |

“ Exact |

+ Approxinate |

Per Cent Hismatch: |5

Singlets file Lo alse seard
{ieave blank bo not

[ /Standard?, fasta, soreon, singl

0K Cancel

There should be a list of locations where the sequence aaaca are found. Double click on one
of the hits (or single click on it and click on 'Go'.) Notice that the Aligned Reads Window
scrolls to that position and has the cursor on the found string. (It might be complemented.)

‘Dismiss’ this window. Try this again, only this time in the Search For String Window select
'Search Just Reads'. Then click 'OK'. You will notice there are many more hits. This is
because this option shows hits in each read, even if they are at the same consensus position.

You can also search for approximate matches by clicking on 'Approximate' instead of
'Exact' in the ‘Search For String’ dialog. Note that the 'Per Cent Mismatch' box only applies
to approximate match searches.

30)COPY AND PASTE
In the Aligned Reads Window, swipe some bases by holding down the left mouse button as
you mouse-over a string of bases. You should see the bases turn yellow, at least temporarily.
Then click the 'Search for String' button. Use the middle mouse button to paste the bases
you have just swiped into the 'Query string:' box. Notice that you can swipe bases either
from the consensus or from a read. The Search for String program is case-insensitive so the
pasted bases can be either in upper or lower case.

31)CREATING TAGS
Bring up a trace for a read and swipe some bases on the 'edt' line while holding the middle
mouse button down. A list of choices will pop up. Select 'Add Tag'. Type in a comment in
the box at the bottom, and select 'comment' from the list of tag types. Click on ‘OK.” A
light blue box will appear on that read in both the Aligned Reads Window and the Trace
Window.
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. Aligned Reads

File Havigate Info Color Din Highlight Tracks Hisc Sort Help

I454Cuntigs.ace.2 Icontig00002 Sone Tags| Pos: 2480 clear

Search for String| Conpl Cont| Conpare Contl Find Hain Hin| Err/10kb: 1.35

CONSENSUS

GILBHKQOLC4RTS
® 00 N\ Trace Window: contig00002

Disniss
GILBHKQO2FOIO1 C:n 2475
r

|
con

H I cdt
v I S rhd

Scroll
Togeth

> "Yesl + No |

Help Insert I prev I Disniss I next I Help Delete

To see the comment, just point to the blue box in the Aligned Reads Window and you will
see the comment in the lower right hand corner of the Aligned Reads Window.
Alternatively, you can click on that blue tag in the Aligned Reads Window with the right
mouse button and release on the 'Tag: comment Show more info?' item. Alternatively, you
can click on the blue tag in the Traces Window with the right mouse button.

Try creating some other kinds of tags by again swiping some bases in the edt line of the
Trace Window and then selecting a different tag type. You will notice that different tags are
marked in different colors. You can always use the methods above to see what kind of tag it
is if you forget what a particular color means.

Try creating some tags that overlap each other. You will notice that the overlapping region
will be purple. If you want to know which tags overlap, you can use any of the methods
already discussed above.

You can create tags on the consensus in the same way. In the Aligned Reads Window, use
the middle mouse button to swipe some bases on the consensus in the Aligned Reads
Window. A dialog box with a list of tag types will appear. Click on one of them.

Try to create other tags again somewhere else.

32)ADD NEW READS
Projects will often have problem areas that need additional sequencing data. Before we can
incorporate new reads into the assembly, we must first save all of our changes. Go back to
the Consed Main Window and select ‘File’, then select ‘Save assembly’ to save all our
changes in a new ace file. For this project the files have already been placed in the folder. In
the Consed Main Window, click on the Add New Reads button. A new dialog will appear
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which shows the list of files ending with .fof in the “edit _dir” of your current project
directory. The .fof file contains a list of filenames that corresponds to the chromatograms
files we want to add. Double click on the file 'reads_to_add.fof.'

Consed will ask us two questions:

Do you want to recalculate the consensus quality values where each of the new reads
is aligned?"

If a read doesn't align against any existing contig, do you want to have it go into a
contig by itself?

You should answer “yes” to both questions.

e 00 %\ Add New Reads

Do you want to recalculate the consensus quality values where each of the
new reads is aligned?

If a read doesn't align against any existing contig, do you want to have
it go into a contig by itself? ({otherwise it will just not be put
into the assenbly)

Filter

IUsers/anandaboozalisIDocunents/Sunner_PhageIStandardS/edit_dir/*.fnﬁ

Directories Files

Docunents/Sunner_Phage/Standard3/edit_dir/.
/Docunents/Sunner_Phage/Standard3/edit_dir/..

eads_to_add. fof]

I 13— 2

Selection

IahnozalislﬂocunentslSunner_Fhage/Standard3ledit_dirlreads_to_add.foﬁ
0K Filter Cancel

There should be lots of progress output in the xterm window from which you started Consed.
When it completes, there will be a Reads Added Window popup with a report of which

reads were added. In this case, it should say that two reads were successfully added and list
them. Save the new assembly.

e O O [X| New Reads In Assembly

contig00002Z Biarm.5_130531cds_1.abl 29525-30230
contigl0002 Biarm.6_130531cds_1.abl 29561-30278

Go | Prev I Next I Save | Disniss l

To see the new reads incorporated into the assembly select a read and click the Go button or
double-click on the read name, either of these will take you to the beginning of the read.
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33)TEAR CONTIG
Just so you get the same results as your instructor, exit Consed from the Main Window (see
item 35) and bring it up again using the original ace file: "454Contigs.ace.1". (See item 2.)

If it asks if you want to apply edits, just say 'ne'. When there are multiple misassemblies in
your project, you may want to just tear the contig apart in several places and then join the
pieces back together in a different way. Let's try it! Go to location 4998 in the Aligned
Reads window. Point the mouse at the consensus base at 4998 and push the right mouse
button down. Release the button on "Tear Contig at This Consensus Position'.

Consed will highlight the reads that will go into the left contig and unhighlight reads that will
go into the right contig. Leave everything as it is and just click 'Do Tear'.

8 O O N Aligned Reads

File HNavigate Info Color Din Highlight Tracks Hisc Sort Help

I454Contigs.ace.l Icontig00002 Sone Tags| Pos: I4998 | clear
Search for String| Conpl Cont| Compare Cont| Find Hain Min| Err/10kb: | 1.37

TTATAGCTTTXGGAGKCTTTTTGRATATGT T*ATCTTATARTATTGEaaATATAI
TTATAGCTTT*GGAGKCTTTTTG*ATATGTT*ATCTTATAARTATTGGARATATA
TTATAGCTTT*GGAGKCTTTTTG*ATATGTT*ATCTTATARTATTGGAARATATAI
TTATAGCTTTXGEagketEE T+ GRATATGTT*ATCTTATARTATTGGAaATATAI
TTATAGCT T TXGGAGKEEEEETC*ATATGTT*ATCTTATARTATTGEZaRATATA
TTATAGCTTTXGGAGKCETTEEGKATATGTT*ATCTT]
TTATAGCTT T*GGAGKCTTTTTG*ATATGTT*ATCTTATAATATTGLARATATAN
TTaTAGCEEEEggAGHCEEEEECHATATH)
TTATAGCTT TXGGAGKCEEEEECHATATGT T*ATCTTATARTATTGGARATATAI
GHAGKCEEEEEGC*ATATGTT*ATCTTATAATATTGGAAARTATA
TTATAGCTT TXGGAGKCEEEEEC*ATATGEE*ATCTTATAATATTGGARATaTAF
TTATAGCTT TXGGAGKBEEEETCXATATGTT*ATCTTATAARTATTGGARATATA
TTATAGEEET*GEAGKEEEELTERATATGTT*ATCTTATARTATTGGARATATA
TTATAGCTTT*GGAGKCTTTTTG*ATATGTT*ATCTTATAARTATTGGARATATAI
TTATAGCTTT*GGAGKCEEEETCRATATGTT*ATCTTATARTATTGGAARATATAI
TTATAGCTTTXGGAGKCTTTTTG*ATATGTT*ATCTTATARTATTGGARATATAI
EAGCTTT*GGAGKCEETTTG*ATATGTT*ATCTTATAALAEEGGARATATA
TAGCTTTXGGAGKCTEEEEg*ATATGT TKA)

< K ——
ﬁl ﬁl ﬂ Prev| Next 2] 2] 2] cursor I reads sorted by quality in 9bp window about 4998 disniss
—_——————

% Tear Contig

ATLAYTYYYYAAYYYYYY

Where are all of the read names?

Use the read names in the Aligned Reads Window. Click to highlight any that
you want to go into the new left contig. Any unhighlighted reads will go into
the new right contig.

|« 13

Do Tear l Cancel

Now you should have two Aligned Reads Windows on top of each other. One should
contain 'Contig7' and the other 'Contig8' (Your contig numbers may not match depending on
how many of the steps above you actually completed). Dismiss the little window that says
'"Tear Complete'. Save the new assembly.

34)JOIN CONTIGS
Now let's join these two contigs back together: Click on 'Search for String' and type in the
following bases: tttcaatttaataaa. Click 'OK'.

Search for string should find two locations, one in Contig7 and one in Contig8:
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e O O \ Searching Contigs
Query string: tttcaatttaataaa (length: 15) (case insensitive)
Contig7 {consensus) 5040-5054 {uncomplemented)
Contig8 {consensus) 180-194 {uncomplemented)

Go | Prev | Next | Save | Disniss I

Double click on the first one. The Aligned Reads Window for Contig7 will scroll to location
5040 and the window will rise up. In that Aligned Reads Window, click on 'Compare
Cont'. The ‘Compare Contigs’ window will open.

. Aligned Reads
File MHavigate Info Color Din Highlight }racks Hisc Sort Help

y -

|454Eontigs.ace.4 [ Il:ontig'l Sone Tags| Pos: : clear
Search for String| Conpl Cont| Conpare Cont| Find Hain Min| Err/10kb: I 46,08

ATATTGGARATATARTKATTTT*AT*ATTTTTC*AARTTTAARKTARAAAT*CGAAL
ATATTGGARARTATAAE AL EEEXat AL ELEEC*AATTTARKTARARRATKCGAAC
ATATTGGRaaTATAARERAEEEEEAL ¥ ATELEEC*AAT T TaaktaaaaaT*CGAAC

ATATTGGARATATAATXAEEETHATKEEELETCHAATTT|
(tatTGGARATATAREEATTTL*AttAtttttctaatttaaataaaaat*cgAAC
ATATTggaaaTATAAL Attt tXatXkatttttCkAAtttaakTaaaaaT*CgAAC

® 00 \| Aligned Reads

et
et
=t
[
-
-
[
1
et

File HNavigate Info Color Din Highlight Tracks Hisc Sort Help
P

—

I454tontigs.al:e.4 / IContiga Sone Tags| Pos: II |c1ear

Search for String| Conpl Cont| Conpare Cont| Find Hain Hin Err/10kbs I 2.37
160 1 0

1

ATTGGAAATATAAT*ATTTT*AT*ATTTTTC*AATTTAA*TARARAT*CGAACTAT
ATTGGARARTATAATKATTTT*ATKATTTTTCKAATTTARKTAAARAT*CGAACTAT
ATTGEaanRTATART*ATTTT*ATKATTTTTCKAATTTAARKTARAARATKCGAACTAT
ATTGGAAATAEaat*ATTTT*AT*ATTTTTC*AARTTTARYTARARAT*CGAACTAT
ATTGGARRTATAAT*ATTT THABKATTTTTC*AATT TEEXTaaaaa T*CGAACTAT
ATTGGARARTATART*ATTTT*AT*AEELEECkAREEEaa*taaaaaT*CGAACTAT
ATTGGARATATART*ATTTT*AL*AEtEEECkARtEtaa*TaaaRAT*CGAACTAT
ATTGGAARATATAAT*ATTT T*aT*atttETCkAatEtan*tARaanT*CGAACTAT
AT TGGAAATATAREXAEEEERAT AEEEEEC*AAT T Taa* TARARAT*CGAACTAT
QTTGGQQQTQTQﬁT*ﬂttTT*Qt*QFttttg*aﬁtttaa*taaaagT*CGQQETQT
AT TGGARATaTAAT*attEEEat at tt EECKAALEEARK TARARAT*XCGAACTAT
(T TGgaaatatAAT*Atttt¥at*attt ttcXaatttaaktaaaa  t* CGARCTAT
T

[
-
? -
=
[
-
-t
-
.

Now go back to the Search for String results window and double click on the contig8 entry.
The Aligned Reads Window for Contig8 will scroll to location 180 and it will become the
topmost window. In that Aligned Reads Window, click on 'Compare Cont'.
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8 00 X/ Compare Contigs

conplenent just in this window

5010 5020 5030 5040 5050 5060 5070 5080 5090 5100
[ttxatctiataatattggasatataat¥attti*atkattfttckanttta Zat¥cgasctatt*ctasaatat gt*cana T ELLELELERRIKE
t1|;*Et:tfl;ataa(‘:Ettg%aEat?taat*?tttt*?t*atta’ttc*E\Iattta?*taaa?at*:g?acta?t*l:ta?aat ; g t ; ?‘. = = r.ll.u.\.\_ ;

150 160 170 180 190 200 210 220 230 240

Contig8 conplenent just in this window

fAlign |

4840 4850 4860 4870 4880 4890 4900 4910 4920 4930 4940 4950 496
T T T T T T T T T T T T T T T T T T T T T
TATARARATTATATCTTTGATGT TTANEC HEBEEEEEEE AT TAGT TCTGAAT TTEGAACTTAATTTTATCARAATCBGTCGAT TATATCATATAGCT GLCAT ATAAACGAT CAGHEIEEEC BEEECA¢
12222°°?°°002°0°2°??°°°°°°2°°7?7°7227 X X X X

X
) , ) ) ) T TR AN T TAGTTCTGAAT TTGGAACTTAATTT TATCAAAATCEGTCEATTATATCATATAGC TGCCATATARACBATCAGARAAT TG TTEEGAF
-20 -10 0 10 20 30 40 50 50 70 80 50 100
I

# discrepancies: |5 discrep % |1.n051 Prev Ilisl:repamcyl Scroll Both Aligned Reads Ilindnusl Next Discrepancy

If join, highlight reads fron old right contig? “ True | - False

Now the Compare Contigs Window should be visible. In the Compare Contigs Window, try
scrolling back and forth. You can change the cursors (blinking red), but if you do, please
return them to the locations 5040 and 180 for the next step. The cursors 'pin' these bases
together when doing an alignment. (The algorithm is a pinned and banded Smith-Waterman
alignment.)

Click on the Align button. Try scrolling the alignment by dragging the scrollbar in the lower
half of the Compare Contigs. An 'X' means there is a discrepancy between the two contigs.
There is also a 'P' (see if you can find it!) The P indicates the bases that you pinned together.

You will also notice that some bases are lighter and some are darker. This indicates quality
just as in the Aligned Reads Window. You will notice that wherever there is a discrepancy
(an 'X") one of the bases is low quality. This is your cue that the discrepancy is just a base
calling error rather than indicating that the two contigs really are different, but have similar
(repetitious) sequences.

Click with the left mouse button on either contig in the bottom alignment. You will notice
that both contigs will have the red blinking cursor in the same position.

When you scroll to the beginning of the alignment, you will notice the region is filled with
question marks. The question marks indicate regions where Consed can no longer align the
two contigs. If this were a real project we would carefully inspect the alignment to assess if
this is a good join (all high quality bases agree) or an inappropriate join (too many high
quality bases disagree). We will discuss this more in detail later. In this case since we tore
this apart above and simply wish to join these two contigs we will do so by clicking the 'Join
Contigs' button. The two previous Aligned Reads Windows will disappear and there will be
a new one: 'Contig9'. You have made a join! Again anytime a tear or join has been made it
is important to Save the assembly, do that now.
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e O 0 \| Aligned Reads

File MNavigate Info Color Din Highlight Tracks Hisc Sort Help

l454Contigs.ace.4 Itontigs Sone Tags Pos:II |clear
Search for String| Conpl Cont| Conpare Cont| Find Main Win| Err/10kb: I 5.14

4990 5000 5010 5020 5030 5040

- e T T T

2 KOO ALK ) ) ATOo0 ) EATRATTTT Tk
[ttatAGCTT T*GGAg*CtttttG*atatGTT*ATCTTAtaatattggaaatataatXattttXatkatttttokaatt
TTatAGcttt*ggagtctttttg*atatGtT*atocttataaTl
‘ttaTagcTT TXGGAGKCEEEEE X ATATGTTHALCLTATAATAL tggaaatataatXa)
TTﬂTQGCTTT*BGQE*EtttttG*QTﬂTGtt*aTCTTﬂTQQTQTTEGQQQTaTﬂﬁT*atttt*aEﬁatttttg*aaf}
TTATAGCTTTXGGAGKCETTLEG*ATATGTTKATCTTATAATATTGGaaataTAAT KAtttk At kAL EEEECkaat
TTATAGCTTT*GGAGKCEEEEECKATATGTTHATCTTATAATAT TGEARATATAAT KAt LEE XA KAEEEEECKaAtt
[EEatAGCT T T*GGAGKCEETTTG*ATATGTTXATCTTATAALEEEGGAAATATAAT* At tEEXAt¥ATEEEEeXaatt
[TTATAGCTTT*GGagketttTHGKATATGTTHATCTTATAARTAT TEGAaATATAATRaEE T aTXatttt CrAatt
TTATAGCTT T*GGAGKEEEEETG*ATATGTT*ATCTTATAATATTGgaRATATAAT KAt tEtXaTXaEEE L CXAAT
TTATAGCTT T*GGAGKEEEEE TGHATATGTT*ATCTTATAATAT TGGARATATAAT Xt EE TXATKSEEEETCKAAT
TTATAGCTTTXGGAGKCETTLEGFATATGTTHATCTT]
[TTATAGCTTT*GGAGKCEEELEG*ATATGTTXATCTTATAATATTGGAAATaTAAT¥atEEtEat¥attEttokAntt

TTatAgCEt X Egag Ctt LB aTatgtEEAtCTTATARTATTGGARATALAat *ATTTTXAT*ATTTTTCH*AAT]
[TTATAGCT T TXGGAGKCTTTTTG*ATATGT TRATCTTATAATATTGEaaRTATARTKATTTTHATHATTTTTCKAAT]
[TTATAGEEET*GGAGKEEEE L TE*ATATGTTXATCTTATAATATTGGAARTATAATKATTT T*aT*atEEE T AaEL
[TTATAGCT T TXGGAGKCTTTTTG*ATATGT T*ATCTTATAATATTGGARATATARTHATTTTHALFAEEEEECKAAET
TTATAGCTTTXGGAGKCTTTTTG*ATATGTT*ATCTTATAATAT TGGARATATAAT*AEETTXALXAEEEEEE antt
TTATAG]
[TTATAGCTT TXGGAGKCEEEEECKATATGT THATCTTATAARTATTGGARATATAATKATTTT*ATHATTTTTC*AAT
[TTATAGCTTTXGGAGKCTTTTTG*ATATGT TRATCTTATAATATTGGARATATARTHATTTTHATHAEEEEECKAAET
GHAGKCEEEEECHKATATGTT*ATCTTATAATATTGGAARATATARTKATTTT*ATKATTTTTC*AAT]
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Scroll left and right in the Aligned Reads window. You will notice that many of the reads
are highlighted. These are the reads that came from the previous "right" contig. To
unhighlight all of these reads at once, point to the "Highlight" menu (top bar), hold down the
left mouse button and release on "Unhighlight All Reads in All Contigs".

It is possible to have more than one ‘Compare Contigs’ windows up at a time. This allows
you to investigate a repeat that has more than two copies.

35)DESIGNING PCR PRIMERS
Exit Consed from the Main Window (see item 35) and bring it up again using the original ace
file: "454Contigs.ace.1". (See item 2.) In the aligned reads window for contig00002
navigate to position 5995. This region has a mononucleotide run that has about half of the
reads with 7 T’s and half with 8 T's. To resolve this region unambiguously a finisher would
need additional data, preferable from a sequencing technology that does not have issues with
mononucleotide runs. Consed has the ability to look for oligonucleotide primers that can be
used in Sanger sequencing directly on template clones (if available) or used in PCR reactions
to generate the proper template.

To design PCR primers, go to the left end of the problem area you wish to amplify, point to
the consensus (base 5990), hold down the right mouse button and release on '(Top Strand)
First PCR Primer'. Click “Dismiss” to remove the info window on the number of possible
primers found by Consed. Then scroll to the location on the right end of the region where
you want to pick the second PCR primer (base 6000). Point to the consensus, hold down the
right mouse button and release on "(Bottom Strand) Second PCR Primer". There will be a
pause and then a list of PCR primer pairs will appear in a new window. Click on the first
(top) pair and click "Accept Pair". You will now see PCR primers (in yellow with a red tip)
at 5743 and 6109.
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e OO0 [X| PCR Primer Pairs

pair distance primerld primer2 melting primerd primer2

# hetween contig left right contig left right pl p2
1 326 contig00002 5743 5761 contig00002 6087 6109 55 55 ttgattttagggtcttggg aatatcttoo
2 326 contig00002 5743 5761 contig00002 6087 6110 55 56 ttgattttagggtcttgge aaatatctto
= 527 contig00002 5542 5560 contig00002 6087 6109 55 55 ggcaaggtttccttoctaca aatatcttor
4 527 contig00002 5542 5560 contig00002 6087 6110 55 56 ggcaaggtttccttctaca aaatatctto
5 611 contig00002 5743 5761 contig00002 6372 6393 55 56 ttgattttagggtcttgge caaatgttag
6 611 contigO0002Z 5743 5761 contig00002 6372 6394 55 57 ttgattttagggtcttggg acaaatgtt:

<

Go

Prev

Hext

Save

Accept Pair I

Disniss

You can modify the parameters for choosing PCR primer pairs by going to the Consed Main
Window, pointing to "Options", holding down the left mouse button, and releasing on

"Primer Picking Preferences." [PCR primers are screened for: melting temperature and
length, the melting temperature of the 2 primers must be sufficiently close to each other, each
primers must not stick to itself or to the other primer, no mononucleotide repeats, only

ACGT's (no n's or ambiguity codes), and primer pair must not amplify any other location.]

36)EXITING CONSED
On the Aligned Reads Window, point to 'File' menu, hold down the left button and release on

'Quit Consed'. If it asks you some questions, answer 'Quit Without Saving and Discard

.wrk File'.

37)THE .WRK FILE
Consed keeps a log of all changes you make to an assembly: adding new reads, putting reads
into their own contigs, making joins and tears, adding and removing tags, and changing

bases. This log is kept in a file ending with ".wrk". If Consed (or your computer) crashes,

Consed can use the .wrk file to recover your edits (base changes, adding and removing tags,
and complementing contigs).
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