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Prelude

e Download and Installation

We have pre-downloaded different CLC main workbench
softwares. Select the appropriate CLC program for your
computer from the course website, according to your OS and
install.

e Licences

Licences have been acquired for every participant. When you
run CLC for the first time, the license assistant wizard pops up.

*Please note you need to have administrative privileges to install programs
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Select the:

Download a license.
When you purchase a
license, you will get a
license ID from CLC bio.
Using this option, you
will get a license based
on this ID.
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Importing sequences

Importing sequences means reading the raw data generated,
into the software workspace for analysis.
Import | Browse to where the sequences are | Select “filetype: Trace files
(.abi/.ab1/.scf/.phd)” Next | Select / Create folder where to save the
sequences | finish
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Viewing the sequences

To view the sequences / output from the sequencer, double click on any of the sequences.

e Good quality: smooth, distinct, evenly spaced
peaks, Little baseline noise.

TACCAAACCTTCTACCTATCTTT

* Non-usable sequenced data: can be due to
low concentration of DNA template, none
or wrong primer added.

e Double peaks: multiple peaks of same or different height
at same position: this is due to clone contamination, CTTATTTCCTCCTACTTGACTATC
heterozygous positions: two bases at same
position (SNP), contaminated PCR reaction.

Ambiguous codes can be used

R A or G M A or C

B C or G or T
r CorTd D Aor Gor T
S Gor C H Aor Cor T
W A or T \V4 A or C or G
K Gor T N any base
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TRIMMING SEQUENCES:

The first thing to do when analyzing sequencing

data is to trim the sequences.

Trimming serves a dual purpose: it both takes care
of parts of the reads with poor quality, and it
removes potential vector contamination. ,
Trimming the sequencing data gives a better result

in the further analysis.

ming sequences

[ Tim Sequences —————————————— = |

1. Select nucleotide
sequences

2. Set trim parameters
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Sequence trimming

Ignore existing trim information

Trim using quality scores

tmit: [0.02 |

Trim using ambiguous nucleotides
Residues: [ 2 j}
Vector trimming

[] Trim contamination from vectors in UniVec database

[ Trim contamination from saved sequences (to be chosen in the next step)

Hit limit: moderate + |

L2 )5

[ €previous | [ Fhext || enish

When the trimming is performed,
the parts of the sequences that are

trimmed are actually
annotated, not removed

Trim
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Use Assemble sequences to pair
the forward and reverse
sequences
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~~ " Finding and editing conflicts

Click the Find Conflict button at
the top of the Side Panel or
press the Space key to find the
first position where there is
disagreement between the
reads

For example, supposing the
first read has a "T”, whereas
the second line has a gap. In
order to determine which of
the reads we should trust, we
assess the

— ’:

TCCATCCGGGAAGTT-ACGGCTCTAC

{"Contig Settings

Ll cAGTAA

Y = 53 ? 3

~

Conflict

TCCATCCGGGAAGTTTACGGCTCTAC

TCCATCCGGGAAGTTTACGGCTCTAC

XK S o OO

v Assembly layout
Gather sequences at top

Show sequence ends

( Find ConFlict ]
Low coverage threshold |8—|
[ Find Low Coverage ]

\CAGTAA’

» Sequence layout

» Annotation layout

» Annotation types

» Residue coloring

» Alignment info

» Nucleotide info

» Find

» Text Format

/.
TCCATCCGGGAAGTT -ACGGCTCTACTGCAAAGGAGCTGACACAGTAA’




“ Sequence assembly

You can edit the trace files whenever
there is a conflict using your judgement.

One other way of handling conflicts is using
ambiguous codes. This is particulary important
In instances that both trace files are clear and
Good quality, thus showing heterozygosity

Q
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Consensus sequences

For further analysis, use the consensus sequences generated by
resolving all conflicts.

Right-click the name "Consensus" | Open Sequence | Save

The sequence can be exported to a folder in your computer and
used for further analysis.

Export | Export sequences and sequence lists in “fasta “ format
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~~ Other

unction

alities

Other functionalities of CLC main workbench include:

Primer design

Restriction enzyme analysis
Sequence alignments

Creation of phylogeny trees

DNA > protein translation

DNA <-> RNA conversion

Reverse complementing sequences
Searching for ORFs

More advanced analysis such as
— Protein charge plots
— Predicting domains and searching using pfam
— Finding cleavage sites
— Online BLAST searching



‘Restriction analysis

There are two ways of finding and showing restriction sites.

* The dynamic restriction sites found in the Side Panel of sequence view (Fig 1)

* The toolbox way: Toolbox | Cloning and Restriction Sites | Restriction Site Analysis.

This way provides more control of the analysis and gives you more output options, e.g. a table of
restriction sites and a list of restriction enzymes that can be saved for later use (Fig 2)
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You can view a virtual gel from the
Resulting fragments.

Hovering over the icons on the
Restriction map, click on the

“show gel” option. This also gives you
The opton to input show a marker ladder,

And the base pair sizes seperated with
comas.
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Enjoy CLC during the hands-on session










