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SLIDER in a slide
2

 SLIDER is…

 not a very technical/algorithmic aligner

 more of a proof-of-concept:

 can use confidence values to improve alignment



Motivation3



The Big Picture

Alignment

SNP (and other genetic 
variation) discovery

Genetic Disease

why?

why?
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Genetic Variation and Disease
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SLIDER

Alignment

SNP (and other genetic 
variation) discovery

Genetic Disease
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The Improvement

 Recall: base-caller has two outputs for each base:

most likely nucleotide

 confidence value
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 most aligners ignore confidence values



Illumina’s confidence values
9

 stored in prb files

 for each base called, 4 Q-values (QA, QC, QG, QT)
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SLIDER: Alignment 12



1. Create reads database
13

 produce all “probable” reads based on Q-values 



Base crispness
14

 Each base in a read is classified as:

 crisp base

 non-crisp base



Base crispness
16

 crisp base: confidence ~100% for a particular base
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QA 40 100%

QC -40 0%

QG -40 0%

QT -40 0%



Base crispness
17

 non-crisp base: confidence <100% for any base
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1. Create reads database 
18

1 2 3 4 5 6 7 8

QA ε ε ε 99 ε 99 3 ε

QC ε 90 ε ε ε ε ε ε

QG 99 9 ε ε ε ε 96 ε

QT ε ε 99 ε 99 ε ε 99

read position



1. Create reads database 
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1 2 3 4 5 6 7 8

QA 99 99 3

QC 90

QG 99 9 96

QT 99 99 99

read position



1. Create reads database 
20

1 2 3 4 5 6 7 8

QA 99 99 3

QC 90

QG 99 9 96

QT 99 99 99

read position

Reads Database: 

GCTATAAT 99*90*99*99*99*99* 3*99 =  2.5%

GGTATAAT 99* 9*99*99*99*99* 3*99 =  0.3%

GCTATAGT 99*90*99*99*99*99*96*99 = 81.3%

GGTATAGT 99* 9*99*99*99*99*96*99 =  8.1%



ACGTGCCGA

2. Create a reference database
21

 put all k-mers from reference into database

Reference: ACGTGCCGAAATAGCAGAGCAT

Database: 

CGTGCCGAA

…
GCACGGCTT

TGCACGGCT

 sort database



3. Align the reads DB to the reference DB

22

 every entry in reads DB is aligned with every entry 

in reference DB

 no match:

 read aligns to no location

 unique match:

 read aligns to one location

multi-match:

 read aligns to multiple locations



SLIDER: SNP Detection23



Support for SNPs
24

 consider positions of mismatches

Support for Event SNP Sequence Error / 

Misalignment

Coverage High Low

Percent coverage that is 

mismatched

High Low

Sequence complexity High Low

Read Weight High Low

…CGATTAGATCGATCGATCG…   reference

ATTAGATAGATCGAT
GATTAGATAGATCGA

ATCGATCGACG…
ATTAGATAGATCGAT

reads



Results25



RESULTS
26

 Align reads to 

 correct reference (RefBAC) 

 incorrect reference (RefEX)



RESULTS : Alignment Accuracy
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 Pmis ~ % mapped to incorrect reference

 Puq ~ % mapped to correct reference



RESULTS: SNP Accuracy
28

 limited validation

 claim reasonably accurate SNP prediction at low coverage



Conclusions29



Conclusions
30

 read alignment is an important first step in genetic 

variation discovery

 remember that read sequences are abstractions of 

noisy data

 can incorporate confidence values in alignment
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