
A Review of Heterozygous SNPs 
Detected in S. cerevisiae Using 

Multiple Next-Generation Sequencing 
Platforms

ABRF GVRG 2009 

Problem

Prepare sample

Sequence

Data Management

Analysis



How it started

� 454 Life Sciences & Baylor College of Medicine published 
an analysis of Jim Watson’s genome (Nature, 2008)

� Identified 3.3 million SNPs

� >600,000 were previously unknown

� ~10,500 of these SNPs cause amino acid substitutions

� >200,000 insertions/deletions and copy number variations

� Quality of next-generation sequence data is inherently lower 
than Sanger and other established genotyping methods

� Accuracy is crucial if a goal is personalized medicine

GVRG proposal

� Compare genotyping data collected from current 
next-generation platforms to data collected from 
established genotyping methodologies.

� Use wild-type yeast strain previously sequenced by 
the Stowers Institute (Li et. al., Cell 2008)

� Limit to exon regions by utilizing Nimblegen’s 
Sequence Capture System

� Look at 800+ SNP sites previously described in the Li 
paper

Proposed Instrumentation

� Illumina GA

� Roche 454

� AB SOLiD

� Illumina Beadstation

� Illumina BeadXpress

� Sequenom MassArray

� AB 7900HT

� AB 3730

� Affymetrix

Generate and analyze data

Design assays based on next-gen data

GVRG “Reality”

� Illumina GAI – Li et. al., Cell 2008

� Illumina GAII

� AB SOLiD

� AB 3730 & 3730XL

� Sequenom MassArray



Saccharomyces
cerevisiae

� ~12 million base pairs

� 80% coding

� Diploid strain

� 16 chromosomes

� ~6,200 genes

� gDNA was extracted 

from a homogenous 
exponentially growing 

culture

Kingdom: Fungi

Phylum: Ascomycota

Subphylum:Saccharomycotina

Class: Saccharomycetes

Order: Saccharomycetales

Family: Saccharomycetaceae

Genus: Saccharomyces

Species: S. cerevisiae

Next-Generation sequencing 

platforms

� Illumina Genome 
Analyzer II

� Over 3 GB for single-
read, 6 GB for paired-

end (1 flow cell)

� Up to 90 million single 
reads of 36 bases

� Sequencing by 
synthesis chemistry 

utilizes fluorescently 

labeled, reversible 
nucleotide terminators

� AB SOLiD 2.0™
� Up to 4 GB for single-

read, 6 GB for mate-

paired (2 slides)

� Up to 120 million reads 
of 35 bases

� 200-240 million reads of 
2 x 25 bases

� Sequencing by ligation 

chemistry utilizes 
fluorescently labeled 

hybridization probes

Data Analysis Software 

� Maq
� Used for Illumina and 

SOLiD data

� Maps to reference 

genomes

� Uses quality scores to 

derive genotype calls

� Makes full use of mate-pair 

& paired end data

� Small indel detection

� SNP detection 

� Corona Lite
� Used for SOLiD data

� Supports mapping to 

reference genomes

� Mapping against sequence 
databases

� Pairing for mate-pairs

� Small indel detection

� SNP detection

Illumina Genome Analyzer 

sequencing

Genome Analyzer I

(Li et. al., Cell 2008)

� 200 bp single-read genomic 

library

� Sequenced by Stowers 

Institute

� Analysis by Stowers Institute

Genome Analyzer II
� 400 bp single-read genomic 

library (U. of Missouri)

� 4 lanes

� Sequenced by University of 
Delaware and Illumina

� Analysis by Stowers Institute



AB SOLiD™ sequencing

� Genomic mate-pair library

� 3 quadrants

� Prepped and sequenced by University of 
Florida

� Analysis by AB and Stowers Institute

Sequencing Statistics

Sequencing 

technology

Total number 

of reads 

(millions)

Total sequence Average aligned 

sequence coverage

Illumina GAI 31.1 1.12 GB 73x

Illumina GAII 18.1 651 MB 43x

AB SOLiD™ 122.3 3.01 GB 147x

Depth-coverage statistics
Depth-coverage Illumina GAI Illumina GAII AB SOLiD™

% with ≥ 1 97.8% 99.9706% 99.9780%

% with ≥ 4 97.6% 99.9318% 99.9585%

Maq generated SNP list was post-filtered according to criteria related to depth 

and repetitiveness by means of customs scripts written at Stowers

.

The Data



.

Chromosome Position Refrence Con base Con Quality Read Depth ~ Hits High Map Q Min Map Q 2nd best Log Ratio third best

I 968 C Y 53 255 2.06 55 62 C 183 T

I 1025 C Y 255 255 2.75 63 62 C 255 T

I 3835 C M 67 16 1 45 32 C 17 A

I 3981 A T 4 106 0 45 10 W 255 A

I 3982 T A 11 119 1 53 4 W 255 T

I 5244 G A 255 191 0 46 62 R 139 G

I 13299 C Y 255 255 1 63 62 C 255 T

I 16457 G A 35 51 1 34 58 G 84 R

I 16468 T W 13 14 0 43 60 A 0 T

I 25341 C A 55 70 2 19 50 N 183 N

I 25521 T C 3 42 3 11 8 T 3 Y

I 25577 T A 9 177 3.88 50 8 T 255 W

I 25578 G C 9 174 3.88 50 8 G 255 S

I 26413 G C 4 14 9.69 0 26 G 29 S

I 26924 C G 3 211 2 0 18 C 3 S

I 26971 G A 3 83 5.5 63 12 G 3 R

I 27028 A T 12 255 3 59 18 A 9 W

I 27106 A T 108 153 4.56 63 62 W 73 A

I 27130 C G 27 27 2.94 45 24 S 180 C

I 36120 C A 90 49 0 44 62 M 255 C

I 36814 A C 233 124 0 44 62 M 249 A

I 40231 C G 201 103 1 44 62 S 255 C

I 41240 A G 255 160 0 46 62 R 194 A

I 41664 T G 255 128 1 47 62 K 235 T

I 41700 C A 34 11 0 45 32 M 139 C

I 41703 C A 57 10 0 44 32 N 105 N

I 46231 C G 164 68 0 45 62 S 237 C

I 46833 G A 85 46 0 44 62 R 255 G

I 47821 T A 64 46 1 45 62 W 223 T

I 47826 C T 106 43 0 45 62 Y 255 C

I 48772 T A 255 171 0 46 62 W 118 T

I 49904 C A 214 62 0 45 62 N 244 N

I 50327 C A 255 222 1 46 62 M 12 C

I 55746 A G 255 106 1 46 62 R 232 A

I 55954 A T 255 159 1 49 62 W 255 A

I 58196 A C 214 75 0 45 62 M 255 A

I 58247 A C 255 197 0 45 62 M 45 A

I 58424 C T 255 78 0 44 62 N 232 N

I 62767 A G 255 154 0 46 62 N 74 N

Receive a set of processed data

.

Chrom Position Ref Base Con Base Depth Con Base Depth
SOLiD Illimina G2

I 968 C Y 81
I 1025 C Y 70
I 2482 G K 71
I 2485 A W 70
I 3835 C A 22
I 3836 C T 22
I 3981 A T 49
I 3982 T A 45
I 5244 G A 109 A 38
I 12739 T W 60
I 12765 T Y 100
I 16457 G A 31
I 16468 T A 10
I 19974 C T 15
I 25341 C A 13
I 25419 T Y 51
I 25453 T W 62
I 25486 G K 54
I 25489 G R 49 R 56
I 25507 C T 15
I 25513 T C 10
I 25516 A R 9
I 25537 G A 54
I 25543 A G 55
I 25561 G A 65
I 25585 A G 45
I 25612 G R 24
I 25615 T Y 27
I 25621 G K 40
I 25624 G R 48
I 25678 A G 8
I 25687 G A 13
I 25695 C T 11
I 25711 A W 9
I 25714 G R 5
I 25817 C T 17
I 25952 C Y 12
I 25984 A G 15
I 25987 G A 8
I 26087 C Y 8
I 26222 C Y 30
I 26242 A R 30
I 26254 A R 11
I 26272 G A 4
I 26275 G A 4
I 26357 C T 5
I 26389 A R 8
I 26492 C T 11

Chrom Position Ref Base Con Base Depth Con Base Depth
SOLiD Illimina G2

I 26492 C T 11
I 26566 G A 21

I 26627 C T 4
I 26659 A G 4

I 26762 C Y 12
I 26779 C T 11

I 26794 A G 34
I 26800 G R 31

I 26836 G A 8
I 26924 C G 29

I 26932 A G 9
I 27028 A T 12

I 27045 C T 8
I 27100 T Y 8

I 27106 A T 16
I 27127 T Y 18
I 27130 C G 18

I 36120 C A 49 A 42
I 36814 A C 80 C 29

I 40231 C G 62 G 37
I 41240 A G 92 G 47

I 41664 T G 91 G 37
I 41700 C A 83 A 53

I 41703 C A 80 A 51
I 45635 C Y 24

I 46231 C G 64 G 52
I 46833 G A 54 A 35

I 47821 T A 72 A 27
I 47826 C T 76 T 36

I 48772 T A 120 A 49
I 49904 C A 66 A 40

I 50327 C A 136 A 29
I 55746 A G 71 G 40

I 55954 A T 108 T 24
I 58196 A C 51 C 41
I 58247 A C 120 C 60

I 58424 C T 68 T 41
I 62767 A G 108 G 28

I 70794 C G 83 G 33
I 70874 A G 54

I 96740 G C 83 C 31
I 97025 A T 44

I 97026 T A 42
I 97678 C G 42

I 97679 C G 42
I 98350 C G 32

I 98351 G C 33
I 99564 T G 82

I 99841 A T 99 T 40

Line up the calls from the SOLiD and Illumina GAII

SNPs Identified

Total Heterozygous

Illumina GAII / Maq 1115 166

AB SOLiD / Corona 1271 253

Of the 1544 SNP’s found 842 were identified 

by both systems  

.

Illimina G2 Illumina G1

Chrom Position Ref Base Con Base Depth Con Base Depth

V 308984 G T 38 T 85

V 309047 G C 27 C 91

V 345032 G A 36 A 58

V 352390 A G 36 G 78

V 400098 A M 37

V 434284 C T 16 T 20

V 502222 T A 36

V 517524 T C 39

V 570630 C

VI 1013 A

VI 4827 T A 48

VI 5153 C

VI 12416 T W 74

VI 58032 G A 28

VI 58035 G A 16 A 30

VI 64234 G A 34 A 43

VI 66443 C A 48 A 59

VI 83382 G A 45 A 98

VI 95000 A G 30 G 69

VI 95385 C G 29 G 107

VI 95410 T C 41 C 77

VI 97503 C M 16

VI 106271 C Y 34

VI 118584 G A 23 A 28

VI 118606 C

VI 118609 G

VI 170648 G T 36 T 82

VI 173057 C T 31 T 50

VI 181039 A C 15

VI 191312 T A 29 A 60

VI 191388 G T 43 T 71

VI 213371 A M 40

VI 219387 A G 41 G 69

VI 236216 C A 42 A 76

VI 241576 A T 52 T 67

VI 248160 A T 35

VI 270146 T

VII 72709 A

VII 72710 A

VII 89587 G

VII 89735 G C 10 C 9

VII 95443 A

VII 95444 A C 12

VII 98172 G A 40 A 96

VII 122568 G R 14

VII 125909 C G 37 G 83

VII 125910 G C 36 C 82

VII 152959 G

VII 203957 C A 31 A 42

VII 230256 C T 38 T 80

VII 236925 T K 32

Illumina GAII and GAI



SNPs Identified

Total Heterozygous

Illumina GAI / Maq 1035 73

Illumina GAII / Maq 1115 166

80 more SNPs than the GA1 but heterozygous SNP’s more 
than doubled in number with 93 new sites identified. 

.

SOLiD Illimina G2 Illumina G1

Chrom Position Ref Base Con Base Depth Con Base Depth Con Base Depth

V 308984 G T 104 T 38 T 85

V 309047 G C 138 C 27 C 91

V 345032 G A 109 A 36 A 58

V 352390 A G 54 G 36 G 78

V 400098 A M 37

V 434284 C T 31 T 16 T 20

V 502222 T A 98 A 36

V 517524 T C 75 C 39

V 570630 C Y 34

VI 1013 A G 5

VI 4827 T A 153 A 48

VI 5153 C S 134

VI 12416 T W 74

VI 58032 G A 12 A 28

VI 58035 G A 16 A 16 A 30

VI 64234 G A 87 A 34 A 43

VI 66443 C A 126 A 48 A 59

VI 83382 G A 59 A 45 A 98

VI 95000 A G 56 G 30 G 69

VI 95385 C G 28 G 29 G 107

VI 95410 T C 49 C 41 C 77

VI 97503 C M 16

VI 106271 C Y 34

VI 118584 G A 69 A 23 A 28

VI 118606 C T 25

VI 118609 G T 14

VI 170648 G T 101 T 36 T 82

VI 173057 C T 91 T 31 T 50

VI 181039 A M 51 C 15

VI 191312 T A 90 A 29 A 60

VI 191388 G T 98 T 43 T 71

VI 213371 A M 40

VI 219387 A G 174 G 41 G 69

VI 236216 C A 111 A 42 A 76

VI 241576 A T 97 T 52 T 67

VI 248160 A T 79 T 35

VI 270146 T K 167

VII 72709 A W 64

VII 72710 A W 59

VII 89587 G C 17

VII 89735 G C 10 C 10 C 9

VII 95443 A T 20

VII 95444 A C 16 C 12

VII 98172 G A 103 A 40 A 96

VII 122568 G R 56 R 14

VII 125909 C G 37 G 83

VII 125910 G C 36 C 82

VII 152959 G S 26

VII 203957 C A 101 A 31 A 42

VII 230256 C T 88 T 38 T 80

VII 236925 T K 32

All three next-gen systems

.

SOLiD Corona Data Illimina G2 Illumina G1

Chrom Position Ref Base Con Base Depth Base Depth Con Base Depth Con Base Depth

V 308984 G T 104 T 255 T 38 T 85

V 309047 G C 138 C 255 C 27 C 91

V 345032 G A 109 A 255 A 36 A 58

V 352390 A G 54 G 223 G 36 G 78

V 400098 A M 37

V 434284 C T 31 T 98 T 16 T 20

V 502222 T A 98 A 255 A 36

V 517524 T C 75 C 255 C 39

V 570630 C Y 34

VI 1013 A G 5

VI 4827 T A 153 A 255 A 48

VI 5153 C S 134

VI 12416 T W 74

VI 58032 G A 12 A 28

VI 58035 G A 16 A 16 A 30

VI 64234 G A 87 A 255 A 34 A 43

VI 66443 C A 126 A 255 A 48 A 59

VI 83382 G A 59 A 255 A 45 A 98

VI 95000 A G 56 G 225 G 30 G 69

VI 95385 C G 28 G 135 G 29 G 107

VI 95410 T C 49 C 216 C 41 C 77

VI 97503 C M 16

VI 106271 C Y 34

VI 118584 G A 69 A 255 A 23 A 28

VI 118606 C T 25

VI 118609 G T 14

VI 170648 G T 101 T 255 T 36 T 82

VI 173057 C T 91 T 255 T 31 T 50

VI 181039 A M 51 C 44 C 15

VI 191312 T A 90 A 255 A 29 A 60

VI 191388 G T 98 T 255 T 43 T 71

VI 213371 A M 40

VI 219387 A G 174 G 255 G 41 G 69

VI 236216 C A 111 A 255 A 42 A 76

VI 241576 A T 97 T 255 T 52 T 67

VI 248160 A T 79 T 234 T 35

VI 270146 T K 167

VII 72709 A W 64

VII 72710 A W 59

VII 89587 G C 17

VII 89735 G C 10 C 10 C 9

VII 95443 A T 20

VII 95444 A C 16 C 12

VII 98172 G A 103 A 255 A 40 A 96

VII 122568 G R 56 R 227 R 14

VII 125909 C G 37 G 83

VII 125910 G C 36 C 82

VII 152959 G S 26

VII 203957 C A 101 A 255 A 31 A 42

VII 230256 C T 88 T 255 T 38 T 80

VII 236925 T K 32

 SOLiD Maq Data

All three platforms with analysis



SNPs Identified

Total Heterozygous

Illumina GAI / Maq 1035 73

Illumina GAII / Maq 1115 166

AB SOLiD / Corona 1271 253

AB SOLiD/ Maq 906 97

809 SNPs are in agreement among the systems, of these 
23 are heterozygous

(this does not include the SOLiD / Maq data set)

.

Validation of the SNP data

Sequenom MASSarray to assay all the 1035 
SNPs identified by the Illumina GA1

Sanger sequencing  to go after SNP’s near or in 
repetitive sequence

Allelic Discrimination Assays to cover any SNP’s 
that are still left ambiguous 

Primer SNP REP Ref Expected Sanger Call

1 I:70874 NR A G R 

2 II:38800 NR C A A

3 II:241359 NR G A A

II:241396 NR G A A

4 IV:1525416 IR G G or T N/A

IV:1525420 IR T G or T N/A

5 V:308984 NR G T T

V:309047 NR G C C

6 V:434284 NR C T T

7 VI:58032 NR G A A

VI:58035 NR G A A

8 VII:203957 NR C A A

9 X:99469 NR C G G

10 X:687986 NR A G G

11 X:715089 IR G A A

12 XI:457775 NR C T T

13 XII:699963 NR G A A

14 XIII:808976 NR A T T

15 XIII:809197 IR A G G

16 XIII:837514 IR A G G

17 XIII:837771 NR C A A

XIII:837797 NR T G G

18 XIII:851734 IR G A A

XIII:851740 IR G A A

19 XIV:359024 IR C T T

20 XV:60240 NR C T T

21 XVI:338827 NR T C C

22 I:172042 NR G T ?

23 VII:530038 IR A A or C C

24 XV:954166 NR G A or G G

Sanger 

Sites

Sanger sequencing

� 30 chosen SNP sites were near, or in, a 

repeat. Based on Stowers yeast sequence.

� 3 SNP sites could not be sequenced

� Of remaining 27 SNP sites:

� Illumina GAII – 2 not called, 25 agree

�AB SOLiD – 1 not called, 2 called as 
heterozygous, 24 agree



.

Sequenom Sites Selected

273 SNP’s from the Illumina GA2 data that were not
detected on the SOLiD

429 SNP”s from the SOLiD data that were not detected
by the Illumina

200 SNP Sites the were both picked up by the Illumina
and the SOLiD as controls

.

43%

21%

14%

3%

7%
1%

11%

proximal snp blocks design

repeat sequence

No amplicon found within length
contraints

Low chance of success

High hairpin/dimer/false priming
potential

Tm not reached

No primers found

Reason for Design Failure

Chrom Position Ref Seque Sanger Chrom Position Ref Seque Sanger Chrom Position Ref Seque Sanger Chrom Position Ref Seque

Base Depth  Base Depth Base Depth  Base Depth Base Base Base Depth  Base Depth Base Depth  Base Depth Base Base Base Depth  Base Depth Base Depth  Base Depth Base Base Base Depth  Base Depth Base Depth  Base Depth Base

I 968 C Y 76 Y 81 Y 136 IV 759629 C M 180 IX 317129 T K 25 XIII 908327 C S 13  

I 1025 C Y 255 Y 70 Y 72 IV 759689 G R 46 IX 333323 T Y 13 XIII 908345 A R 34 G 34  

I 2482 G K 71 K 69 IV 847314 C M 46 IX 390832 T W 70 XIII 908447 A R 5  

I 2485 A W 70 W 60 IV 866910 T K 43 IX 391110 A W 101 XIII 908453 A R 5  

I 3835 C M 104 IV 971877 A M 33 IX 391135 A R 65 XIII 908456 T Y 5  

I 12739 T W 60 IV 986047 A W 6 IX 391144 T K 241 XIII 908526 T Y 10  

I 12765 T Y 100 IV 992702 A R 127 IX 391163 A R 78 XIII 908645 G K 36

I 13299 C Y 255 IV 1053929 A M 29 IX 392701 A R 255 XIII 910377 G R 164 R 255 R 90 R 200

I 25419 T Y 51 Y 146 IV 1101681 T Y 115 IX 435031 G K 33 K 238 XIII 914826 T K 17

I 25453 T W 62 IV 1307638 G R 175 IX 439848 A R 151 XIII 922550 A M 6

I 25486 G K 54 IV 1379534 T K 39 X 441 G S 68 XIII 923652 T Y 13  

I 25489 G R 49 R 56 R 92 IV 1456193 T K 26 X 493 C Y 105 XIII 923655 T Y 13

I 25516 A R 9 IV 1502734 A W 17 X 591 C Y 48 XIII 923750 T K 52

I 25612 G R 24 IV 1525390 G K 249 X 673 C Y 43 XIII 923946 A W 12

I 25615 T Y 27 IV 1525416 G K 82 K 155 N/A X 701 T Y 53 XIII 923976 G R 219

I 25621 G K 40 IV 1525420 T K 61 K 158 N/A X 724 G S 20 XIV 7136 A R 159

I 25624 G R 48 IV 1525432 T K 14 K 45 X 60696 G K 16 XIV 90539 T K 34

I 25711 A W 9 V 1645 T Y 16 X 79344 C Y 13 XIV 99064 G K 6  

I 25714 G R 5 V 100605 T K 27 X 97580 T Y 39 Y 118 XIV 198787 T K 21

I 25952 C Y 12 V 226377 T K 20 X 247047 C S 20 XIV 246898 A W 33

I 26087 C Y 8 V 303533 G K 28 X 278541 T K 27 XIV 332923 A M 46

I 26222 C Y 30 V 400098 A M 37 X 289600 G XIV 439406 C Y 74 Y 14

I 26242 A R 30 V 570630 C Y 34 X 361837 A M 31 XIV 486584 A R 20

I 26254 A R 11 VI 5153 C S 134 X 399954 T K 36 XIV 520143 A M 4

I 26389 A R 8 VI 12416 T W 74 X 406539 T K 36 XIV 772633 G R 25

I 26762 C Y 12 VI 97503 C M 16 X 477490 A R 24 R 47 XIV 782674 G R 18

I 26800 G R 31 VI 106271 C Y 34 X 477667 G S 64 XIV 783386 T W 44

I 27100 T Y 8 VI 181039 A M 51 C 15 X 477670 A M 73 XIV 783871 G R 218  

I 27127 T Y 18 C 60 VI 213371 A M 40 X 477700 G R 122 XIV 784236 T K 131  

I 45635 C Y 24 VI 270146 T K 167 X 478556 A M 57 XV 102 C M 68

I 98350 C S 50 VII 72709 A W 64 X 523914 G R 30 XV 104 A M 73

I 98351 G S 41 VII 72710 A W 59 X 713209 T W 187 XV 11078 A R 62

I 126881 C Y 23 VII 122568 G R 56 R 227 R 14 X 714892 G R 117 R 255 XV 11113 T Y 84

I 161380 G R 6 VII 152959 G S 26 X 714918 G R 59 XV 11126 G R 82 R 50  

I 161402 G R 15 VII 236925 T K 32 X 714921 C Y 61 XV 30986 G K 9

I 171882 A M 16 VII 286725 G K 16 X 715044 G R 56 XV 118032 A M 194 M 169 M 139 M 171

I 188875 G S 51 S 142 VII 384847 G S 53 X 715054 A R 69 XV 204570 C Y 22

I 188933 A R 255 R 52 R 169 VII 404477 A R 19 X 715089 G R 22 A XV 343143 T W 14

I 198911 G R 17 VII 413088 G S 41 X 715243 A R 5 XV 423750 T W 28 W 176

I 204896 C Y 7 VII 413116 A M 35 X 715255 G K 9 XV 443757 A W 73 Y 21

I 204974 T Y 13 VII 413783 A R 69 X 715264 A R 9 XV 492980 C Y 19 Y 18

I 204989 G R 11 VII 419056 G R 51 X 738069 G K 78 K 220 K 67 A 21 XV 492981 T Y 18

I 205141 G R 8 VII 509490 A M 24 X 742895 A W 8 XV 510470 T Y 24

I 205436 C Y 8 VII 530020 A M 97 X 745335 A R 95 XV 588344 C M 15  

I 205529 G R 12 VII 530038 A M 38 C? XI 393 C M 43 XV 588345 A M 14

I 206090 T Y 75 Y 255 VII 622748 T K 35 XI 69036 T K 33 XV 598583 G R 16

I 206147 T W 10 VII 650586 T K 29 XI 7131 C S 43 XV 609800 A M 25

I 206360 T Y 32 Y 101 Y 184 VII 678074 C Y 37 Y 64 XI 7132 G S 40 XV 670789 T W 24

I 206366 C Y 76 Y 110 VII 781704 T K 34 XI 12941 G K 63 XV 694053 G K 30

I 206612 T Y 64 Y 138 VII 817482 A R 22 XI 147890 T K 32 XV 694056 G K 27

I 206613 G R 64 R 138 VII 817495 G S 48 XI 239023 T K 37 XV 703116 A M 27

I 206624 C Y 63 VII 856215 T K 26 XI 317770 A M 43 XV 709008 A R 17  

I 210454 C M 74 M 83 VII 919964 G K 40 XI 464840 T W 6 XV 768282 T W 14

I 210471 A R 38 R 80 VII 958926 C Y 15 XI 479722 A M 18 XV 877795 A R 10

II 5490 A R 63 VII 1004345 T K 11 XI 635106 C Y 7 XV 1004740 T W 16

II 5531 G R 34 VII 1038055 T Y 48 XI 646083 G K 41 XV 1072513 T Y 39

II 5544 G R 10 VII 1038058 G K 18 XI 646935 T Y 97 XV 1075221 C Y 119 Y 62

II 6179 A M 90 M 62 VIII 683 T Y 19 XI 666408 T K 190 XV 1075579 T Y 180 Y 235 Y 78 Y 160

II 7024 G R 21 VIII 785 A M 13 XI 666452 T K 174 XV 1075591 C S 209 S 65 S 97 S 229

II 7273 A R 57 R 72 VIII 2665 C S 35 XII 641 C S 45 XV 1075608 T Y 194 Y 250 Y 113 Y 216

II 7366 T Y 158 Y 238 Y 68 Y 41 VIII 5265 C Y 24 XII 5757 A W 108 XV 1077947 A M 52

II 10691 T K 42 VIII 5515 A W 69 XII 5803 C Y 64 XV 1079193 C Y 70 Y 255 Y 73

II 28890 C M 47 VIII 12657 T K 64 K 64 XII 11250 A M 138 XV 1079853 G S 18

II 61051 T K 52 K 169 VIII 12659 G K 60 K 63 XII 11859 C M 184 XV 1080297 T Y 23

II 88490 G R 42 VIII 52599 T K 24 XII 64226 A R 103 XV 1080321 C Y 25

II 88493 G R 32 VIII 214275 A W 134 XII 64643 A R 212 XVI 11242 A R 8

II 93622 C Y 18 Y 145 VIII 223005 A M 34 XII 64832 C Y 117 XVI 14361 C Y 32  

II 237019 A R 38 VIII 287176 A M 14 XII 65099 G R 255 XVI 14366 C Y 34  

II 310458 C Y 16 VIII 287179 A M 17 XII 187137 T W 31 W 122 XVI 14379 A R 48

II 328378 A W 43 VIII 290952 G R 147 R 68 R 143 XII 336727 A M 35 XVI 14828 T W 10

II 328379 A W 44 VIII 290967 G R 67 R 149 XII 409072 T K 33 XVI 15343 T Y 73

II 371420 G R 31 R 87 VIII 369987 T K 73 K 255 K 10 XII 460104 T Y 255 XVI 15669 C M 94

II 392341 T Y 12 VIII 423724 A M 28 XII 460153 T K 255 XVI 15762 C M 94

II 461270 C S 91 S 255 S 29 S 91 VIII 441863 C S 59 XII 460409 T Y 255 XVI 15952 C Y 144

II 471957 C Y 101 Y 255 Y 31 Y 55 VIII 441870 A R 60 R 129 XII 491156 C M 36 M 99 XVI 16500 A R 164

II 623444 C M 43 VIII 526399 C Y 190 XII 878171 G K 50 XVI 16827 T W 185 W 255 W 110

II 627486 A W 48 VIII 526342 A W 107 XII 924693 T K 27 XVI 16980 T W 158 W 255 W 62

II 660451 A R 70 R 218 VIII 526402 T W 63 W 93 XII 933639 A R 63 XVI 17345 G R 228 R 255 R 73 R 108

II 698093 G R 34 VIII 526405 G R 74 R 89 XII 949232 T Y 26 Y 145 XVI 17412 A W 195 W 255 W 81 W 111

II 792277 A W 69 VIII 526420 C Y 26 XII 1014113 G S 64 S 42 XVI 17474 A R 189 R 255 R 106 R 149

II 812279 A R 8 VIII 526660 C M 18 XII 1050482 G R 52 XVI 18356 A R 52

II 812401 G R 13 VIII 526768 T K 18 XII 1064604 A R 110  XVI 18629 G R 107

II 812727 G R 8 VIII 526801 A R 61 R 255 R 96 R 133 XII 1065119 G K 170 XVI 18701 T K 49

III 233 C M 243 VIII 526820 G R 97 R 113 XII 1071499 C M 21 XVI 18942 C S 122

III 64332 T K 26 VIII 526963 T Y 18 XII 1071534 G R 30 XVI 19105 G R 74

III 92111 T K 52 VIII 531082 A R 72 XII 1072192 A R 32 XVI 19196 G R 45

III 92115 T K 32 K 111 VIII 556937 T K 106 XII 1072295 T K 5 XVI 19271 A R 147

III 110882 G R 17 R 87 VIII 556939 T K 103 XII 1072326 G R 7 XVI 19354 C Y 79 Y 255 Y 76

III 151785 A M 52 VIII 562480 G K 91 XIII 53879 A M 27 XVI 19476 G S 254 S 255 S 103 S 199

III 151807 T Y 105 VIII 562482 T K 95 XIII 166427 T W 76 W 255 W 41 W 98 XVI 19582 C Y 255 Y 102 Y 132

III 155965 A R 86 R 251 IX 420 T W 131 XIII 171703 A M 43 XVI 25268 T Y 195 Y 255 Y 89 Y 129

III 315990 G R 216 IX 458 G S 157 XIII 202197 T Y 101 C 45 XVI 25632 A R 159 R 255 R 87 R 187

IV 105 C M 183 M 158 IX 510 C Y 201 XIII 329382 T K 38 XVI 39377 T W 52

IV 34005 G K 44 IX 608 C Y 130 XIII 353692 G K 14 XVI 134033 A W 104

IV 34006 T K 43 IX 690 C Y 104 XIII 426291 A M 17 XVI 202837 T K 35

IV 302336 T W 9 IX 718 T Y 71 XIII 473201 A W 178 W 255 W 46 W 75 XVI 347529 C S 53

IV 332985 A R 16 IX 741 G S 51 XIII 761850 T K 35 XVI 520648 T Y 30

IV 332986 G R 20 IX 791 T K 65 XIII 800008 T Y 53  XVI 772941 T K 28

IV 381859 T W 44 W 48 IX 931 C M 11 XIII 822624 A R 7 XVI 850258 T Y 5

IV 382379 T K 25 K 75 IX 985 T Y 6 XIII 831471 T W 37 W 179 XVI 850641 G K 125

IV 383440 G R 95 IX 23085 G R 20 XIII 851740 G R 7 A 17 A 10 A XVI 850800 T W 4

IV 383943 A R 252 IX 23587 C Y 77 XIII 854421 C Y 30 XVI 851417 C Y 73

IV 383992 A R 255 IX 25712 T Y 65 XIII 854422 T Y 30 XVI 851516 C Y 11

IV 403518 G K 20 K 28 IX 25765 A R 76 XIII 901423 A M 31 XVI 855163 A R 8

IV 403520 T K 18 IX 46367 T K 30 XIII 903316 A W 109 W 255 W 54 W 71 XVI 855966 G K 34

IV 514822 G R 6 IX 136280 A W 36 XIII 904193 T K 67 K 255 K 12 K 38  XVI 897043 T W 22

IV 514844 G R 16 IX 246670 A M 33 XIII 908158 C Y 65  XVI 943587 A R 15

IV 607057 G R 13 IX 262444 A M 35 XIII 908177 G R 27  MT 33622 T Y 87

IV 665280 T K 90 K 255 K 24 K 64 IX 285889 T K 45 XIII 908183 G R 10  MT 43084 A W 35

IV 708178 T K 34 IX 311862 T Y 95 Y 255 Y 29 Y 68 XIII 908204 T Y 30 C 18  MT 44804 A W 14

MT 44805 T W 13

SOLiD Cor SOLiD Maq Illum GA2 Illum 1GSOLiD Cor SOLiD Maq Illum GA2 Illum 1GSOLiD Cor SOLiD Maq Illum GA2 Illum 1GSOLiD Cor Illum GA2 Illum 1GSOLiD Maq 

Heterozygous SNP Sites



What we are considering for

the future 
� Paired-end sequencing for Illumina, or even mate-paired

� More even yield and/or depth-coverage

� Reduce for SOLiD

� Increase for Illumina

� Adjust analysis standards and parameters

� Vendor analysis software

� 3rd party analysis software

� Calibrate analysis for yeast

� Reanalysis with updated software

� Look for and at Indels

� Add data from a Roche 454

Data Analysis
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