Sample Pair Mismatch
Author: Christophe Lambert and Greta Linse Peterson, Golden Helix, Inc.
Overview

This script compares genotype calls from NSP and STY files and calculates the correlation between the nearest markers in the two sets. If there is a high correlation, the NSP and STY markers correspond to the same person, otherwise there is a mismatch.
Recommended Directory Location

Save the script to the following directory:

*..\Application Data\Golden Helix SVS\UserScripts\Spreadsheet\Analysis\
Note: The Application Data folder is a hidden folder on Windows operating systems and its location varies between XP and Vista. The easiest way to locate this directory on your computer is to click on the AppData shortcut in your C:\Program Files\Golden Helix SVS\ directory. If you save the script to the proper folder, it will be accessible from the spreadsheet Analysis menu.
Obtaining the Required Datasets

In order to compare the NSP and STY genotypes you need the following items:

1. NSP genotypes for all samples with a marker map applied to the spreadsheet.

2. STY genotypes for all samples with a marker map applied to the  spreadsheet.
3. A matching spreadsheet with a common sample name as the row labels and NSP file names in the first column and STY file names in the second column. See Figure 1 for an example of a matching spreadsheet.
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Sample
| CEU_NAL0B45.
| CEU_NAL0B47
| CEU_NAL0SSL
| CEU_NALOBS4.
| CEU_NAL08SS
| CEU_NAL0BSS
| CEU_NAL08ST
| CEU_NAL08S)
| CEU_NAL0860
| CEU_NAL0861
| CEU_NAL0B63
| CEU_NATL829
| CEU_NATL830
| CEU_NATIS3L
| CEU_NATL832
|CEU_NATL82)
| CEU_NATL840
| CEU_NAT1881
| CEU_NAT1882
| CEU_NAT1992
| CEU_NAT1993
| CEU_NAT1994
| CEU_NAT1995
| CEU_NAT2003
| CEU_NAT2004

C
NSP Name
‘CEU_NA10846_NSP
‘CEU_NAL0847_NSP
‘CEU_NAL0851_NSP
‘CEU_NAL0854_NSP
‘CEU_NA10855_NSP
‘CEU_NA10856_NSP
‘CEU_NAL0857_NSP
‘CEU_NA10859_NSP
‘CEU_NA10860_NSP
‘CEU_NAL0861_NSP
‘CEU_NA10863_NSP
CEU_NA11829_NSP
‘CEU_NA11830_NSP
‘CEU_NA11831_NSP
CEU_NA11832_NSP
CEU_NA11839_NSP
‘CEU_NA11840_NSP
‘CEU_NA11881_NSP
‘CEU_NA11882_NSP
‘CEU_NA11992_NSP
‘CEU_NA11993_NSP
‘CEU_NA11094_NSP
‘CEU_NA11095_NSP
‘CEU_NA12003_NSP
‘CEU_NAL2004_NSP
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Sample STV Name.
‘CEU_NAL0846 STV
CEU_NAL0847_STY.
‘CEU_NAL0851 STV
‘CEU_NAL0854 STV
‘CEU_NA10855 STV
‘CEU_NAL0856 STV
‘CEU_NAL0857_STY.
‘CEU_NAL0859 STV
‘CEU_NAL0860_STY.
‘CEU_NAL0861 STV
‘CEU_NA10863 STV
CEU_NA11829 STV
‘CEU_NA11830 STV
CEU_NAL1831 STV
CEU_NA11832 STV
CEU_NA11839 STV
‘CEU_NAL1840_STY.
CEU_NAL1881 STV
‘CEU_NA11882 STV
CEU_NA11992 STV
‘CEU_NA11993 STV
‘CEU_NAL1994 STV
CEU_NA11995 STV
‘CEU_NAL2003 STV
‘CEU_NAL2004 STV
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Figure 1: NSP and STY matching spreadsheet.
Next, the genotypes need to be converted to integers using an additive model.

1) Open the NSP Genotype spreadsheet and convert to integers by going to Edit > Recode Genotypes and select Encode genotypes numerically based on genetic model: Additive model: DD=2, Dd = 1, dd = 0.

2) Open the STY Genotype spreadsheet and convert to integers by going to Edit > Recode Genotypes and select Encode genotypes numerically based on genetic model: Additive model: DD=2, Dd = 1, dd = 0.

Using the Script
1) To use the script, open the NSP and STY matching spreadsheet and go to Analysis > Sample Pair Mismatch.
2) Enter the maximum distance in base pairs to determine the markers to compare. The script finds the nearest marker in the STY set less than the threshold for every marker in the NSP set.
3) Next, select NSP spreadsheet encoded numerically in an additive model, and then the STY spreadsheet.
4) The NSP and STY correlation will be calculated and output in the NSP STY correlation spreadsheet as a child of the matching spreadsheet. See Figure 2.
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Map Sample. NSP Name ‘Sample STY Name |  NSP-STY-Correlation M

T [CRUNAOGD85 | CEULNADGOSS NP, CEU_NAGGSBSSTY 0930701161368

2 |CRUNAGGIST | CEUNADGSOLNSP CEUNAGGOILSTY  02878AISTGIRTE3

3 |CRUNAGGSS | CEUNAOGSO3NSP CEUNAGGO93STY 02BBOGSO30081SL4

4 |CEUNAGGI | CEUNAOGOO4NSP CEUNAGGO34STY  0.966ETSET6S90SL

5 |CEUNADTOOD | CEUNADTOOONSP CEUNAOTOOOSTY 0290391899881 | |

6 |CEUNADOlS | CEUNAOTOIONSP CEUNAOTOLOSTY  0289697247888229

7 |CUNADTOZ | CEUNADO2NSP CEUNAOTOZZSTY  0293527758439991

8 |CEUNADIO® | CEUNADONNSP CEUNAOTONSTY  0292433474532109

9 |CEUNADTOM | CEUNAOTONNSP CEUNAOTOIESTY  O17ISSLLS323T6

10 |CEUNAOTONS | CEUNAOTOSNSP CEUNAGTO4STY  0.67163744538276

11 |CEUNAOTOSS  CEUNAGTOSSNSP  CEU_NAOTOSS STY 025954202363949

12 |CEUNAOTOS  CEUNAOTOSSNSP CEUNAGTOS STY  0.290352595735024.

13 |CEUNAOTSS | CEUNAOTMSNSP CEUNAUTMSSTY  0285237616041112

14 |CEUNAOTSS  CEUNAGTBMEINSP  CEU_NAOT348 STY 0.28245245048486.

15 |CEUNAOTIST | CEUNAOTISTNSP CEUNADTISTSTY  0296125545293582

16 |CEUNAIGBM | CEUNAISONSP CEUNAIOSNOSTY  0298T7SGS8316745

17 |CEUNAIBEL | CEUNAIOSNNSP CEUNAIOSSLSTY  028412320750793

18 |CEUNAIESS  CEUNAIOB3SNSP  CEU_NAL0S3S STY 0.28460135627176.

10 |CEUNAIBS | CEUNAIOSNSP CEUNAIORSSTY  0285575303880303

20 |CEUNAIE® | CEUNAISONSP CEUNAIOSNOSTY  0291406595585778

71 |CEUNAIORS | CEUNAIOBIGNSP CEUNAIOBGSTY  0293199244521470

22 |CEUNAOB | CEUNALGSTNSP CEUNAIBATSTY  0292007199583911

23 |CEUNAOSSL  CEUNAIOBSLNSP CEUNAIOSSLSTY 0.299649065961473 i
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Figure 2: NSP STY correlation spreadsheet
5) Finally, the easiest way to identify pairs that are potential mismatches is to sort the correlation column in ascending order and look for outliers. See Figure 3. In this case the STY names for CEU_NA07048 and CEU_NA07034 were intentionally switched and you can see that they have the lowest correlation inconsistent with the rest of the correlation values.

6) A histogram is a good visualization tool, but it cannot identify samples that do not fit the distribution. See Figure 4.
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Map Sample. NSP Name ‘Sample STY Name |  NSP-STY-Correlation M
T [CRUNAOTONS | CEUNADTOIS NP, CEUNAOTO4STY  0167163784536276

2 |CRUNAOTOM | CEUNADTONMNSP CEUNAOTOIBSTY  O17ISSLS323T6

3 |CUNAZOM | CEUNALNOHNS CEUNAIZ0MASTY 0284266351915

4 |CHUNAIBTS | CEUNALBTS NS CEUNAIZTSSTY  02BI770359453004

5 |CUNAIBH | CEUNAIGILNSP CEUNAIOSNSTY  02s241239750793 ||
6 |CEUNAOT3E | CEUNAOTMENSP CEU_NAOTB STV 0.28245245048486.

7 |CEUNAIZO06 | CEUNALNOGNSP CEUNAIZ0GSTY  0283065116925102

8 |CAUNAIBIS | CEUNALBISNS CEUNAIZISSTY  0283434859502273

9 |CEUNAIZOR | CEUNALNOINSP CEUNAIZ03STY  0284110452009191

10 |CEUNAISS | CEUNALOSSSNSP  CEUNAIOS3S STY 0.28460135627176.

T |CEUNAIZNO | CEUNALZMONSP CEUNAI2MOSTY  02B4TAG250680546

12 |CEUNAOTHS | CEUNAOTMSNSP CEUNADTMSSTY  0285237616041112

13 |CEUNAIIZ | CEUNALO®NSP CEUNATIOS2STY  0285545728320932

14 |CEUNAIBS | CEUNAIOSNSP CEUNAIOSSSTY  0285575303880303

15 |CEUNAIORSS | CEUNAIOSSSNSP CEUNAIOSSSSTY  0285833297416555

16 |CEUNAIORSS | CEUNAIOSSGNSP CEUNAIOSSSTY  0286041840796194

17 |CEUNAIZISS | CEUNAIZUSNSP CEUNAI2L4S STY 0286365522595

18 |CEUNAIZIS | CEUNAIBISNS CEUNAIZI3STY  0286474443440024

10 |CEUNAIZIS3 | CEUNALZIS3NSP CEUNALZTSISTY  0286659193643106

20 |CEUNAIZ | CEUNAIZUANSP CEUNAI2STY  0257169034604933

21 |CEUNAIIS® | CEUNAUSNNS CEUNALISXSTY  0257487278522498

22 |CEUNAIBGI | CEUNAIOSGINSP CEUNAIOSGLSTY  025775010668603

23 |CEUNAIZIGL | CEUNALZIGLNSP CEUNALZIGLSTY  02878211S605535 i
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Figure 3: NSP STY Correlation sorted by correlation values in ascending order.
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Figure 4: Histogram of NSP STY Correlation Values showing the two samples that are outliers.
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