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1. Know your data:

Checking quality and coverage.

2. Usually meore is better:

Increasing the read coverage.

Combine libraries with different insert sizes.

Remove low quality contigs and contaminations




Goal of the Exercise:

Assembly the Nicotiana benthamiana chloroplast genome.

Findings:

| - Effects of the read coverage in a genome assembly.

2- Effects of the different insert size library combination




Data Source:

*
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Data Source:

Table 1. Nicotiana benthamiana sequencing, assembly, and gene space evaluation statistics

Sequencing statistics Raw data Processed data

Library Size Coverage Size Coverage
Paired end 0.4 Kb inserts 181.29 Gb 58X 160.63 Gb 51X
Mate pair 2 Kb inserts 46.59 Gb 15X 39.99 Gb 13X
Mate pair 5 Kb inserts 40.04 Gb 13X 28.58 Gb 9X
Total 267.92 Gb 86 X 229.2Gb 63 X

Assembly statistics

Total assembly size 2.46 Gb 2.63 Gb

Total assembled sequences 461,463 141,339

Longest sequence length 208.21 Kb 615.59 Kb
Average sequence length 5,336 bp 18,610 bp

N90 index” 163,000 sequences 30,261 sequences
NO90 length 3,403 bp 23,201 bp

N50 index 42,984 sequences 8,897 sequences
N50 length 16,480 bp 89,778 bp

Gene space statistics Length > 300 bp© Coverage > 80%1
N. benthamiana unigenes 79% 93%
Solanum lycopersicum gene models 61% 39%

* A total of 485,798 contigs were originally present in the assembly but only contigs >200 bp (461,463) were included in the contig file and in this report. In
terms of genome size the 24,335 contigs excluded add approximately 3.72 Mb to the total size.

® When ordering all contigs (or scaffolds) by size, the N50 or N90 index indicates the number of the longest sequences (contigs or scaffolds) that contain 50
or 90%, respectively, of the total assembled sequence. The N50 and N90 length indicate the length of the shortest sequence in the set of the largest contigs
(or scaffolds) that contain 50 or 90%, respectively, of all the sequences in the assembly.

¢ The percentage of the N. benthamiana unigenes (16,024) or tomato gene models (34,739) for which we could identify, in the v0.4.2 draft sequence, a
fragment of at least 300 bp.

¢ The percentage of N. benthamiana unigenes or tomato gene models that were found, in the v0.4.2 draft sequence, to be represented with a coverage of 80%
or more.




Data Source:

Processed reads

Raw data

Library

Paired end 0.4 Kb inserts
Mate pair 2 Kb inserts
Mate pair 5 Kb inserts

Total

Size
181.29 Gb
46.59 Gb
40.04 Gb
267.92 Gb

C
ogg r;ge Quality-Length

15X Filtering

Processed data

Size Coverage

PCR duplications\];60.63 Gb 51X

Filtering

13X
86 X

Quality-Length
Filtering

minimum quality score 30 (Q30)

minimum length 50 bp (L50)

39.99 Gb 13X
28.58 Gb 9X
229.2 Gb 63 X

PCR duplications

Filtering




Data Source:

Chloroplast reads identification

Processed data

Size
160.63 Gb
39.99 Gb
28.58 Gb
229.2 Gb

Coverage
51 X
13X
90X
63 X

Bowtie2

Library Name

Nicotiana sylvestris
chloroplast genome sequence

N/

Type Insert (bp)

single_* single reads NA

pe400_*

pair ends 400

mp2k_* mate pairs 2000




Data Source:

Chloroplast reads identification

Library Name Type Insert (bp) Subsets

single

single reads

K to 22000K

pe400 LI

pair ends

K to 880K

pe400 L2

pair ends

860K

mp2k L7

mate pairs

|K to 870K




Exercise |: Calculate the estimated coverage per dataset.

Data Needed:

* Each of the dataset files (single, pair ends L1 and mate pairs
L7). Data: |K, 10K, 100K and 500K (200K for mate pairs)

* Size of the chloroplast genome.

Nicotiana undulata chloroplast. complete genome

- 155,863 bp circular DNA

Accession: NC_016068.1 Gl: 351653853
GenBank FASTA Graphics

Nicotiana sylvestris chloroplast, complete genome

- 155,941 bp circular DNA
Accession: NC_007500.1 GI: 78102509

GenBank FASTA Graphics ~ I 55 900 bP
’

Nicotiana tomentosiformis chloroplast, complete genome
- 155,745 bp circular DNA

Accession: NC_007602.1 GI: 81301540
GenBank FASTA Graphics

Nicotiana tabacum plastid, complete genome

- 155,943 bp circular DNA

Accession: NC_001879.2 GI: 81238323
GenBank FASTA Graphics




Exercise |: Calculate the estimated coverage per dataset.

Tools Needed:

* R, bioconductor and package ‘ShortRead’.

* Functions:
‘readFastq’ , to read the fastq file

'sread’ , to extract the reads from the object
‘width’ , to get the length of each read.

‘'sum’ , to sum the lengths




Exercise |: Calculate the estimated coverage per dataset.

Results Presentation:

e Table with 4 columns (FileName; Reads; TotalBP;
EstimatedCoverage) (note: Pair ends and mate pairs library
should be presented as a sum of data)




Solution I: Calculate the estimated coverage per dataset.

|.Open R-Studio, select the Package ‘ShortRead'. If this
package is not in the list, type in the console:

* source("http://bioconductor.org/biocLite.R")

* biocLite("ShortRead") and mark now ‘ShortRead’ package

2.Read the file;

readFastq('Desktop/GenoAssemblyData/single/single _0001K.fq')

3. Get the reads:

singlk_rd = sread(sing| k)



http://bioconductor.org/biocLite.R
http://bioconductor.org/biocLite.R

Solution I: Calculate the estimated coverage per dataset.

4. Get the length for each of them:

singl k _wd = width(singlk_rd)

5. Sum the results for all the reads and divide by 155900

sum(singlk_wd) / 155900

® RStudio File Edit Code View Plots Session Project Build Tools Window
® 00 RStudio

o—v fv

Console

> sum(width(sread(readFastq('Desktop/GenoAssemblyData/single/single_0001K.fq')))) / 155900
[1] ©0.6432713

>




Solution I: Calculate the estimated coverage per dataset.

FileName TotalBP EstimatedCoverage

single_0001K.fq 1000 100286 0.64X

single_0010K.fq 10000 1001962 6.43X

single_0100K.fq 105000 1050661 | 67.39X

single_0500K.fq 505000 49968467 320.52X

pe400b_LI_001K_p*fq 1019 pairs 202507 1.30X

pe400b_LI_OI0K_p*fq 10429 pairs 2079247 13.34X

pe400b LI 100K _p*.fq 109022 pairs 21763252 139.60X

pe400b_LI_500K_p*fq 512531 pairs 98811409 633.81X

mp2kb_L7 001K _p*fq 1068 pairs 212214 |.36X

mp2kb_L7_010K_p*.fq 10691 pairs 2130010 13.66X

mp2kb_L7 100K _p*fq 100483 pairs 19955733 128.00X

mp2kb_L7 200K _p*.fq 206678 pairs 40631972 260.62X




Exercise 2: Check quality, sequence length and duplications

Data Needed:

* Each of the dataset files (single, pair ends LI and mate pairs
L7). Data: |0K

Tools Needed:
e FastQC




Exercise 2: Check quality, sequence length and duplications.
Results Presentation:
* Answer these questions:
- Which is the mininum read length ?
- Which is the minimum quality score !

- Do the samples have any overrepresented sequence ?




Solution 2: Check quality, sequence length and duplications.

|.Load the reads into the FastQC program

® FastQC File

Help

' [ single

JEJEJEJEJE JEJE . JE JE JE JE.

Name

single_0001K.fq
single_0010K.fq
single_0050K.fq
single_0100K.fq
single_0200K.fq
single_0500K.fq
single_1000K.fq
single_1500K.fq
single_2000K.fq
single_2500K.fq
single_3000K.fq
single_all22M.fq

A |

Date Modified

Thursday,
Thursday,
Thursday,
Thursday,
Thursday,
Thursday,
Thursday,
Thursday,
Thursday,
Thursday,
Thursday,

April 4,
April 4,
April 4,
April 4,
April 4,
April 4,
April 4,
April 4,
April 4,
April 4,
April 4,

2013 11:33 AM
2013 11:33 AM
2013 11:34 AM
2013 9:21 AM
2013 9:23 AM
2013 9:26 AM
2013 9:30 AM
2013 9:31 AM
2013 9:32 AM
2013 9:33 AM
2013 9:39 AM

Wednesday, April 3, 2013 5:59 PM

File Format: [ FastQ Files

. Cancel | Open




Solution 2: Check quality, sequence length and duplications.

2.Check “Sequence Length Distribution” section

® FastQC File Help @=2nm
FastQC

pl.fq mp2kb_L7_010K_p2.fq mp2kb_L7_050K_pl.fg mp2kb_L7_050K_p2.fq > X

Distribution of sequence lengths over all sequences

@ Per base sequence quality Sequence Ler%gth
@ Per sequence quality scores

O Per base sequence content

@ Per base GC content

Q Per sequence GC content

@ Per base N content

O Sequence Length Distribution

@ Sequence Duplication Levels

@ Overrepresented sequences

O Kmer Content

| 11

48-49 54-55 60-61 66-67 72-73 78-79 84-85 90-91 96-97 102-10
Sequence Length (bp)

0




Solution 2: Check quality, sequence length and duplications.

3.Check “Per Base Sequence Quality” section

® FastQC File Help @ =M
FastQC
mp2kb_L7_010K_p2.fq mp2kb_L7_050K_pl.fq mp2kb_L7_050K_p2.fq >

Quality scores across all bases (lllumina 1.5 encoding)

@ Per base sequence quality LI ]

@ Per sequence quality scores :I:II
4G B
(| ) Per base sequence content Ej?

@ Per base GC content

l Per sequence GC content

@ Per base N content

\ /1 Sequence Length Distribution

@ Sequence Duplication Levels

@ Overrepresented sequences

7~ B
( | Kmer Content
\ * 4

1234567 89 15-19 30-34 45-49 60-64 75-79 90-94
Position in read (bp)




Solution 2: Check quality, sequence length and duplications.

4.Check “Overrepresented sequences’ section

® FastQC File Help = I
FastQC

mp2kb_L7_010K_p2.fq mp2kb_L7_050K_pl.fg mp2kb_L7_050K_p2.fq

Overrepresented sequences

@ Per base sequence quality

@ Per sequence quality scores

O Per base sequence content

@ Per base GC content

O Per sequence GC content

@ Per base N content

Q Sequence Length Distribution
@ Sequence Duplication Levels There are no overrepresented sequences

@ Overrepresented sequences

Q Kmer Content




Solution 2: Check quality, sequence length and duplications.

* Answer these questions:

- Which is the mininum read length ?

50 bp

- Which is the minimum quality score !

30
- Do the samples have any overrepresented sequence ?

No




Exercise 3: Calculate the real coverage using Kmer count

Data Needed:

* Each of the dataset files (single, pair ends LI and mate pairs
L7). Data: |K, 10K, 100K and 500K (200K for mate pairs).

e Kmer size = 3|

¢ Hash size = 10,000,000

Tools Needed:
* |ellyfish (‘count’ and ‘histo’)

* R and R-Studio (‘plot’,‘lines’)




Exercise 3: Calculate the real coverage using Kmer count

Results Presentation:

- 3 Graph with 4 the datasets each (one per library)




Solution 3: Calculate the real coverage using Kmer count.

|.Run ‘jellyfish count” with every dataset.

jellyfish count -m 31 -s 10000000 -o single | k_kmerc single/single_0001K.fq
jellyfish count -m 31 -s 10000000 -o single | 0k_kmerc single/single_0010K.fq
jellyfish count -m 31 -s 10000000 -o single | 00k_kmerc single/single_0100K.fq
jellyfish count -m 31 -s 10000000 -o single500k_kmerc single/single_0500K.fq
jellyfish counté-m 31i-s 10000000i-0 pe400 LI Ik kmerc pfe400/pe400b_LI_OOIK_p |.fq pe400/pe400b_ L1 001K p2.fq
: jellyfish counti-m 31i-s 10000000i-0 pe400_L|_10k_kmerc pe400/pe400b_LI_010K_pI.fq pe400/pe400b_LI_010K_p2.fq
: jellyfish countg-m 3 I 10000000i-0 pe400 LI 100k _kmeré pe400/pe400b LI 100K _pl.fq pe400/pe400b LI 100K p2.fq
 jellyfish counti-m 31i-s 10000000}-0 pe400_LI_500k_kmer<§ pe400/pe400b_L| 500K _pl.fq pe400/pe400b_ LI 500K p2.fq
jellyfish counti-m 3 I 10000000i-0 pe400_L1_500k_kmeré pe400/pe400b_L1_500K_p|.fq pe400/pe400b_LI_500K_p2.fq

 jellyfish counti-m 3 I 10000000i-0 mp2k L7 1k _kmerc mp2k/mp2kb L7 001K _pl.fq mp2k/mp2kb L7 001K _p2.fq
 jellyfish counté-m 31i-s 10000000i-0 mp2k_L7 10k_kmerc r§np2k/mp2kb_L7_OIOK_p |.fq mp2k/mp2kb L7 010K _p2.fq
jellyfish counti-m 31i-s 10000000{-0 mp2k_L7_100k_kmercimp2k/mp2kb_L7 [00K_p|.fq mp2k/mp2kb_L7_100K_p2.fq
: jellyfish counté-m 31i-s 10000000{-0 mp2k_L7 200k_kmercimp2k/mp2kb L7 200K _pl.fq mp2k/mp2kb L7 200K _p2.fq

H ]
--------------------------- faasnssnnanndinnnnnnnnnnnnnnnnnnn

command kmer hash size input




Solution 3: Calculate the real coverage using Kmer count.

2.Run ‘jellyfish hist’ with every dataset.

jellyfish histo singlelk_kmerc_0 > singlelk_kmerc.hist

jellyfish histoésingleIOOI(_kmerc_O > single | 00k_kmerc.hist
: jellyfish histoisingle500k_kmerc_0 > single500k_kmerc.hist

jellyfish histoipe400 LI Ik kmerc_0 > pe400 LI Ik kmerc.hist
 jellyfish histoépe400_LI_I Ok _kmerc_0 > pe400 LI 10k _kmerc.hist
jellyfish histogpe400_LI_IOOk_kmerc_O > pe400_ L1 100k _kmerc.hist
: jellyfish histoipe400_LI_500k_kmerc_0 > pe400_L1_500k_kmerc.hist

 jellyfish histoimp2k L7 Ik _kmerc_0 > mp2k_L7 lk_kmerc.hist
jellyfish histoémka_L7_IOk_kmerc_O > mp2k L7 10k_kmerc.hist
jellyfish histoimp2k_L7_100k_kmerc_0 > mp2k_L7_100k_kmerc.hist
: jellyfish histoimp2k L7 200k kmerc_0 > mp2k L7 200k _kmerc.hist

command input output




Solution 3: Calculate the real coverage using Kmer count.

3.Load the ‘jellyfish hist’ output in R-Studio and plot the data
using ‘plot’ and ‘lines’.
® RStudio File Edit Code View Plots Session Project Build Tools Window Help

® OO0 RStudio
Ol P -~

® RStudio File Edit Code View Plots Session Project Build Tools Window Help space History

8 O O RStudio =
50T ' !*] 4 Import Dataset~ ¥

Import Dataset

Console ~/ Name Input File From Text File...

> single500k_kmerc 1 1189784
2 ?822?8 From Web URL...

3 14618

Heading ( ) Yes (*) No 4 5312

Separator (Whitespace ;] |3 2906
6 1969
7 1254
8 983
9 917
19 753

Decimal |Period

Quote Double quote (")

11 654
12 530

13 361
114 354

Data Frame

Vi V2
1189784

78507
14618
5312
2906
1969
1254
983
917
753
654
530
3A1

Import Cancel




Solution 3: Calculate the real coverage using Kmer count.

3.Load the ‘jellyfish hist’ output in R-Studio and plot the data
using ‘plot’ and ‘lines’.

31 Kmer Analysis for Single Library

Kmer Count

> plot(single500k_kmerc, type="1", ylim=¢c(0,10000), las=1, main="31 Kmer Analysis for Single Library", xlab="Kmer
Count", ylab="Ocurrences", xlim=¢(0,300))

> lines(single 1 00k_kmerc, col="blue™)

> lines(single 1 0k_kmerc, col="red")

> lines(singlel k_kmerc, col="green")

> legend (250, 10000, c("I K", "10K", "I100K", "500K"), fill=c("green”, "red", "blue”, "black™))




Solution 3: Calculate the real coverage using Kmer count.

3.Load the ‘jellyfish hist’ output in R-Studio and plot the data
using ‘plot’ and ‘lines’.

31 Kmer Analysis for PE400 Library

Kmer Count

> plot(pe400_L1_500k_kmerc, type="1", ylim=¢c(0,10000), las=1, main="31 Kmer Analysis for PE400 Library",
xlab="Kmer Count”, ylab="Ocurrences", xlim=c¢c(0,300))

> lines(pe400_L1_100k_kmerc, col="blue™)

> lines(pe400_L1_10k_kmerc, col="red")

> lines(pe400_L1_1k_kmerc, col="green")

> legend(250, 10000, c(*I1 K", "I10K", "100K", "500K"), fill=c(*'green™, "red", "blue”, "black™))




Solution 3: Calculate the real coverage using Kmer count.

3.Load the ‘jellyfish hist’ output in R-Studio and plot the data
using ‘plot’ and ‘lines’.

31 Kmer Analysis for MP2Kb Library

|
150

Kmer Count

> plot(mp2k_L7_200k_kmerc, type="1", ylim=¢(0,10000), las=1, main="31 Kmer Analysis for MP2Kb Library",
xlab="Kmer Count”, ylab="Ocurrences", xlim=c¢c(0,300))

> lines(mp2k_L7_100k_kmerc, col="blue")

> lines(mp2k_L7_10k_kmerc, col="red")

> lines(mp2k_L7_1k_kmerc, col="green")

> legend(250, 10000, c("I1 K", "I10K", "100K", "200K"), fill=c(*'green™, "red", "blue”, "black™))




Solution 3: Calculate the real coverage using Kmer count.

FileName EstimatedCoverage

single_0001K.fq

0.64X

single_0010K.fq

6.43X

single_0100K.fq

67.39X

single_0500K.fq

320.52X

31 Kmer Analysis for Single Library

Kmer Count




Solution 3: Calculate the real coverage using Kmer count.

FileName EstimatedCoverage

pe400b_L1_001K_p*fq

|.30X

pe400b_L1_010K_p*fq

13.34X

pe400b_ LI 100K _p*fq

139.60X

pe400b LI 500K _p*.fq

633.81X

31 Kmer Analysis for PE400 Library

Kmer Count




Solution 3: Calculate the real coverage using Kmer count.

FileName EstimatedCoverage

mp2kb_L7_001K_p*.fq 1.36X

mp2kb_L7 010K_p*.fq 13.66X

mp2kb L7 100K p*.fq 128.00X

mp2kb_L7 200K p*.fq 260.62X

31 Kmer Analysis for MP2Kb Library

I
150

Kmer Count




Exercise 4: Compare assemblies with different coverage

Data Needed:
* The single library dataset |K, 10K, 100K and 500K
* Kmer size = 31

* Format the output (unitig/contig) for 100 character lines




Exercise 4: Compare assemblies with different coverage

Tools Needed:

e ABYSS (http://www.bcgsc.ca/downloads/abyss/doc)

* Fold

e R-Studio, Bioconductor and ‘Biostring’ package
- ‘read.DNAstringset’
- ‘width’

- ‘sort’,’length’ ‘sum’,‘cumsum’ and ‘mean’



http://www.bcgsc.ca/downloads/abyss/doc
http://www.bcgsc.ca/downloads/abyss/doc

Exercise 4: Compare assemblies with different coverage

Results Presentation:

- Table with 5 columns: Assembly, TotalSequences, TotalSize
BiggestSeq, Mean and N50.




Solution 4: Compare assemblies with different coverage.

|.Run ‘abyss-pe’ with every dataset.

/Applications/ABySS.app/bin/abyss-pe name=sing|e|k k31 k=31 se='single/single_0001K.fq'

;/Appllcatlons/ABySS app/bin/abyss- pe iname= single| Ok_k31 I<—3I se='single/single__ OOIOKfq
{/ Applications/ABySS.app/bin/abyss-peiname=single |00k k3| k=31 ise='single/single_0100K.fq'
;/Applications/ABySS.app/bin/abyss-pegname=single500k_k3 li k=3 1ise="single/single_0500K fq' :

- -
A NN NN R EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE R

command output




Solution 4: Compare assemblies with different coverage.

2. Format the unitig/contig file for a maximum line length of
100 characters.

fold -w 100 singlel'k_k3 I-unitigs.fa > single | k_k3 | -unitigs.form.fa

foldiw 100 :
ifoldtw 100isingle 100k _k3 I -unitigs.fa # single100k_k3 | -unitigs.form.fa
ifold :-w | 00isingle500k_k3 1 -unitigs.fa§> single500k_k3 [ -unitigs.form.fa :




Solution 4: Compare assemblies with different coverage.

3.Open R-Studio, select the Package ‘Biostrings’. If this
package is not in the list, type in the console:

* source( http://bioconductor.org/biocLite.R")

* biocLite("Biostrings") and mark now ‘Biostrings’ package

4. Read the files:

single lk_k31ctg = read.DNAStringSet('single | 00k k3 | -unitigs.form.fa’)

5. Get the size of each sequence with decreasing size order:

singlelk_k3lctg sizes = sort(width(singlelk k3 lctg), decreasing=TRUE)



http://bioconductor.org/biocLite.R
http://bioconductor.org/biocLite.R

Solution 4: Compare assemblies with different coverage.

6. Get the number of sequences

length(single |k _k3lctg_sizes)

/.Get the total assembly size

sum(singlelk_k3lctg sizes)

8. Get the mean

mean(single Ik k3 lctg sizes)

9. Get the N50

singlelk_k31ctg_sizes[cumsum(singlelk_k3lctg_sizes) >=
sum(singlelk k3 lctg sizes)/2][1]




Solution 4: Compare assemblies with different coverage.

Assembly

Single K1

TotalSequences

139

TotalSize

14686

BiggestSeq

307

Mean

106

Single K10

|08

| 15845

9537

1073

Single K 100

|3

130658

39228

10051

Single K500

134833

23099

1133




Exercise 5: Compare assemblies with different kmers

Data Needed:
* The single library dataset 100K
e Kmer sizes = 23, 31, 39,47, 55, 63

* Format the output (unitig/contig) for 100 character lines




Exercise 5: Compare assemblies with different kmers

Tools Needed:
* ABYSS
* Fold
e R-Studio, Bioconductor and ‘Biostring’ package
- ‘read.DNAstringset’
- ‘width’

- ‘sort’,‘length, ‘sum’,’cumsum’ and ‘mean’




Exercise 5: Compare assemblies with different kmers

Results Presentation:

- Table with 5 columns: Assembly, TotalSequences, TotalSize
BiggestSeq, Mean and N50.




Solution 5: Compare assemblies with different kmers.

Kmer TotalSequences TotalSize BiggestSeq

130993

130658

130629

130673

130754

130978




Exercise 6: Compare assemblies with different libraries

Data Needed:
* The single library dataset 100K
* Pair ends library 100K
* Mate pair library 100K

* The single library dataset 100K + pair ends library 00K +
mate pair library 100K

Kmer sizes = 31

Format the output (unitig/contig) for |00 character lines




Exercise 6: Compare assemblies with different libraries

Tools Needed:
* ABYSS
* Fold
e R-Studio, Bioconductor and ‘Biostring’ package
- ‘read.DNAstringset’
- ‘width’

- ‘sort’,‘length, ‘sum’,’cumsum’ and ‘mean’




Exercise 6: Compare assemblies with different libraries

Results Presentation:

- Table with 5 columns: Assembly, TotalSequences, TotalSize
BiggestSeq, Mean and N50. For pair ends and mate pairs
will be used to rows, one for contigs and other for
scaffolds.




Solution 6: Compare assemblies with different libraries.

library

Single

TotalSequences

TotalSize

130658

BiggestSeq

39228

Mean

10051

31802

Pair Ends,
contigs

205410

137160

103205

137160

Pair Ends,
scaffolds

205410

137160

103205

137160

Mate Pairs,
contigs

206276

109928

41255

109928

Mate Pairs,
scaffolds

206326

111576

51581

111576

All, contigs

206570

137160

103285

137160

All, scaffolds

206570

137160

103285

137160




Exercise 7: Interpretation of the results

Data Needed:

* Best assembly produced by the exercise 8.

Tools Needed:

* Bl2seq (http://blast.ncbi.nlm.nih.gov/)



http://blast.ncbi.nlm.nih.gov
http://blast.ncbi.nlm.nih.gov

Exercise 7: Interpretation of the results

Results Presentation:
Answer the following questions:

* Which is the best assembly ? Why ?

* Order by importance to optimize a sequence assembly the
following parameters:“Coverage”, “Kmer”, “Library Type”.
Explain why.

* The best assembly is producing two scaffolds and the total

assembly size is bigger than the estimated genome size (~156
Kb). Is this wrong ? Why ?




Solution 7: Interpretation of the results

* Which is the best assembly ? Why ?

Probably the assembly using single ends, pair ends and mate
pairs libraries, with a Kmer = 3| and no more than 100K reads
per library, but it is close from the pair end assembly.

It is the best assembly because it has only two sequences,
brobably the result closest to the expected result (just one
sequence for the whole chloroplast sequence).




Solution 7: Interpretation of the results

* Order by importance to optimize a sequence assembly the
following parameters:“Coverage”,“Kmer”,“Library Type”.
Explain why.

Probably “Library Type”, “Coverage™ and finally “Kmer”. It is
important to have a combination of pair ends and mate pairs

to be able to have scaffolds (single reads don’t have pair
information). Combination of short (pair ends) and long (mate
bairs) pairs lets join read information at different distances.




Solution 7: Interpretation of the results

* The best assembly is producing two scaffolds and the total
assembly size is bigger than the estimated genome size (~156

Kb). Is this wrong ? Why ?

No really. Both scaffolds have two overlapping regions in its
extremes corresponding to a circular structure. Doing a 2
sequence blast and representing the results as a ‘dot matrix
view’ it is possible to visualize the circular structure.
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Solution 7: Interpretation of the results

For other hand, subtracting the overlapping regions from the
total assembly size 206,570 - (25,421+25,421) = 155,728 bp




