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i Assembly Evaluation
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‘L Assembly Evaluation

Comparison of 6 Draft Assemblies
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* Bigger is not always better



* Dimensions of Assembly Quality

Contig Sizes

Cloning Biases Read Agreement

Genome Coverage Mis-assemblies

Library Distributions Insert Happiness

Scaffold Sizes

Is this scaffold correct? Is this contig correct? 1Is this base correct?



i Hawkeye Goals

Interactively explore and analyze %
= Libraries

« Insert Sizes, Read Length, Inserts AMOS
= Scaffolds & Contigs

= Sizes, Composition, Sequence

= Multiple Alignment, SNP Barcode
= Read Coverage, k-mer Coverage

Hawkeye

= Inserts
= Happiness, Coverage, CE Statistic

= Reads
= Clear Range, Quality Values, Chromatograms

Features
= Arbitrary regions of interest
=« Including Mis-assembly Signatures!!!



i AMOS Validation Pipeline

= Computationally scan for mis-assembly
signhatures in an assembly.

= amosvalidate
1. Load Assembly Data into Bank

». Analyze Mate Pairs & Libraries PN
3. Analyze Depth of Coverage b S
+. Analyze Normalized K-mers AMOS
. Analyze Read Alignments Bank

. Analyze Read Breakpoints
,. Load Mis-assembly Signatures into Bank -



i Mate-Happiness: asmQC

= Evaluate mate “happiness” across assembly
=« Happy = Correct orientation and distance

= Finds regions with multiple:

= Compressed Mates

« Expanded Mates

= Invalid same orientation (= -2)
= Invalid outie orientation (& =)

Missing Mates
= Linking mates (mate in a different scaffold)
= Singleton mates (mate is not in any contig)

= Regions with high C/E statistic



i C/E Statistic

= The presence of individual compressed or expanded
mates is rare but expected.

= Does the distribution of inserts spanning a given position

differ from the rest of the library?
= Flag large differences as potential misassemblies
= Even if each individual mate is “happy”

= Compute the statistic at all positions
= (Local Mean — Global Mean) / Scaling Factor
= > +3 indicates significant expansion
=« < -3 indicates significant compression

= Introduced by Dr. Jim Yorke’s group at UMD



‘L Read Coverage

= Find regions of contigs where the depth of
coverage is unusually high

= Collapsed Repeat Signhature
= Can detect collapse of 100% identical repeats

= AMOS Tool: analyzeReadDepth
= 2.5X mean coverage




i Read Alignment

= Multiple reads with same conflicting base are unlikely
= 1x QV 30: 1/1000 base calling error
« 2x QV 30: 1/1,000,000 base calling error
= 3x QV 30: 1/1,000,000,000 base calling error

= Regions of correlated SNPs are likely to be assembly
errors or interesting biological events
= Highly specific metric for nearly identical repeats

= AMOS Tools: analyzeSNPs & clusterSNPs

= Locate regions with high rate of correlated SNPs
= Parameterized thresholds:

= Multiple positions within 100bp sliding window

= 2+ conflicting reads

= Cumulative QV >= 40 (1/10000 base calling error)

> > > > > >
OOO0OO0OO0

CTA
CTA
CTA
CTA




Hawkeye




Hawkeye
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Histograms & Statistics
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= Bird’s eye view of data and assembly quality



i Scaffold View
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‘L Insert Happiness

4

Happy

=  Oriented Correctly &&
. |Insert Size — Library.mean| <= Happy-Distance * Library.sd

—* «—— Stretched
— W=, Oriented Correctly &&
= Insert Size > Library.mean + Happy-Distance * Library.sd

v
A

= Oriented Correctly &&
= Insert Size < Library.mean - Happy-Distance * Library.sd

Both mates present

“ > Misoriented

EE— I e - Same or Outies

— > Linking
. Read’s mate is in some other scaffold

Read’s mate is a singleton

No mate was provided for read

Only 1 read present



* Contig View

Discrepancy  Contig
Navigation Quick Select Discrepancy

v Assembly Investigator

Eile Options
Regular Expression Position [116659 3| «| » | ContigID [738 3| ChromoDB |GB6 Inseits Contig Graph A" A’
Consensus Search ——#ind| JolJol

Consensus & Position

Scrollable
Read Tiling

Su mmary Viewing )(oﬂ.hnlcftrith 776 contigs ‘Contig |d: 738 Size: 119783 Reads: 1114

Read Orientation Discrepancy
Highlight



* Contig View Expanded

K’d Assembly Investigator

Eile Options
Position |294?88{] il jj Contig ID 3| 3: Chromo DB |GBE6 Inserts Contig Graph A& A’
| <L
Quality Values
Normalized
Chromatogram

Viewing gb6-id.bnk/ with 3 contigs ‘Contig Id:3 Size: 5229589 Reads: 88119

L

Chromatograms are loaded from specified directories,
or on demand from Trace Archive.



Contigs

Reads

= Full Integration:

(= Contig Chooser [ e

Display Options
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“Double click takes you there”




SNP Sorted
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Polymorphism
View

Assembly Investigator
File Qptions

Position 779477 ol *» | ContigID 7 | Chromo DB|GB6

Inserts Contig Graph A" A’

B B R

Find

XOECO82TF
XOEFASETR
XOEBB44TR
KOEGB55TR
XOCAV3IZTR
XOEDCE8TR
XOEBW4STF
XOEB366TF
XOEBHITTF

¥ 4 4 ¥ ¥ ¥ ¥ 4. T

0,

4 | [ o ]

Viewing orig.bnk/ with 12 contigs Contig 1d:7 Size: 2299249 Reads: 27306




‘L SNP Barcode

L Assembly Investigator - 00X
Flle Qpilons
: Offset |;‘f555;'| I%" | » ConiglD Chromo DB |-:J'|:'.b |Inse'|:5 Comlg Graph & A
i B
71?‘ 1 1 1 -erI-“]:I 1 1 1 -rl?n 1
Consensus l | | | | " I
HOECDOLTN » — |
ADEDCEETR [ T 1T 1 |
HODAZSITE 4 11
WODAESTTF + [ I
SNP Sorted ¥OEBWASTF 4| | I
| XOFRWATF 4| I T 1 1 1
Reads MOEBHITTE  w| 1T 1T 10 11
| ¥OLDDSETT 4| I T 1 1 1
WOEETSSTR  * | 1T 1T 10 11
AOEERSZIE 4] | I I - I1
MOEBE4TTF * 1]
NOEE429TF 1| I
NOEAGSSTR 4] | I 1T 1 |
¥OFFSPETR 4| I I 1T 1 I
MOCADTITR | I T 1 11
HODAGTITF I I 1T 1 I
HOCA4ZTR * I T 1 11
<] ] E

| J
Colored Rectangle indicate the positions and composition of the SNPs




i Scaffold View

Libraries Features Mate Types Options
i oom (=)= Hapoy Distance: 2 1ID: EID:

Scaffold: 0 Contig: 7 Position: 632128 Viewing: 734454 - 831506
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i Collapsed Repeat

-5.5 CE Dip —

Compressed
Mates ——
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Libraries Features Mate Types Options
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* Confirmed Misassembly

Misassembly ‘ i

Fixed i i

Collapsed repeat

= Compressed mates (-5.5 CE Stat)

= Correlated SNPs (68 Positions within 1400bp)
= Spike in Read Coverage



i More Information

= Hawkeye Webpage:
» http://amos.sourceforge.net/hawkeye

A

= Contact AMOS
= amos-help [ at ] lists.sourceforge.net
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