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R-package developed by
Oskar Hansson at the
Norwegian Institute of Public
Health (NIPH)
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Process control

monitor the level of contamination
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DWOrk C

Open the STR validator GUI

[emEes e

[R Eile Edit View Misc Packages Windows Help [- =] %]
EREBREEEE

R wversion 3.1.0 (2014-04-10) -- "Spring Dance™
Copyright (C) 2014 The E Foundation for Statistical Computing

Platform: xBE_E&—wE&—mingwEEfxE& (64-bit)

E is free software and comes with ABSOLUTELY HNCO WARRLNTY.
You are welcome to redistribute it under certain conditions.
Type '"license()' or 'licence()}' for distribution details.

E iz a collaborative project with many contributors.

Type 'contributors()' for more information and

'citation()"' on how to cite R or R packages in publications.

m

Type '"demo()} ' for some demos, '"help()' for on-line help, or
'help.=start ()" for an HTML browser interface to help.
Type 'g()' to quit R.

> librarv(strvalidator)
> strvalidator()

Loading regquired package: gWidgetsRGtkZ
Loading reguired package: RGtk2
Loading required package: gWidgets
>
i
4 b

i ™
R 5TR Validator - a forensic validation mdbuﬁlﬂu

jWeIcome Workspace |Dq.rLab |Edit |Stutter |B-aiance |'

STR validator is a package intended for validation of forensic
short tandem repeat (STR) DMA typing kit. This graphical user
interface make it very easy to analyse data from internal
validations. The code has been extensively tested in order to
assure correct results. However, some bugs might still persist, so
check the result carefully.

Created by:
Oskar Hansson, Department of Ferensic Biclogy (MIPH, Nonway)

General information and tutorials:
https://sites.google.com/site/forensicapps/strvalidator

Please report bugs to:
https://github.com/OskarHansson/strvalidator/issues

The source is hosted at GitHulb:
https://github.com/CskarHansson/strvalidator

Licensze

EUROFORGEN-NoE is funded by the European Commission
within the 7th Framework Programme
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Mavn

& | TADDOS-14 bt
& | TADD13-13.6
& | TADD14-14.b¢
& | TADD15-14 bt
L | TADD16-14.bt
& | TADD19-13.6
& | TADD19-14 bt
& | TADD21-14.6¢
& | TADD25-13.bt
& | TADD26-13.bt
& | TADD27-14.6¢
& | TADD30-14.b¢
& | TADD34-13.bt
& | TADD35-13.6¢
& | TADD36-13.bt
& | TADD39-13.bt
4 | TADD40-14 bt
& | TADD44-13.bt
& | TADDS50-13.bt

Norwegian Institute of Public Health

&

Data exported from GeneMapper

EUROFORGEN

Genotypes table exported for all batches/samples

Plain tab separated text files

Name consist of batch number and year

T o S e

Eil Rediger Format Yis Hielp

ttx'“LI LE

Sample

01-Pos.
0l1-Pos.
01-Pos.
0l-Pos.
0l1-Pos.
0l1-Pos.
01-Pos.
0l1-Pos.
0l-Pos.
0l-Pos.
0l1-Pos.
0l1-Pos.
0l1-Pos.
01-Pos.
0l-Pos.
0l-Pos.
0l1-Pos.
02-Neg.
02-Neg.
02-Neg.

Name
ktr.
ktr.
ktr.
ktr.
ktr.
ktr.
ktr.
ktr.
ktr.
ktr.
ktr.
ktr.
ktr.
ktr.
ktr.
ktr.
ktr.
ktr.
ktr.
ktr.

Marker Allele 1
AMEL X
D351358 17
THOL 5]
Dp21s11 29
Dl8s551 16
D1051248
Dls1656 12
D251338 22
Dl65539 9
D2251045
VWA 16
DE51179 14
FGA 20
D25441 10
D125391 18
D19s433 13
SE33 15
AMEL
D351358
THOL

Allele 2

15

L1

EUROFORGEN-NoE is funded by the European Commission
within the 7th Framework Programme

Allele 4

3517
6089
2962
4301
1968

4289
4247
4115

2614
3402
1987
2694
14087
2913
1673

2856
4574
3365
3806
1939
5061
4399
3427
3953
4431
2933
3043
2926
4064
3330
2153
1918

Allele 5

3272

3
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MNetwork of Excellence
Import data
L i R Import data from experted GeneMapper result files Elélgﬂ
L TADOD8-14.5xt - T
G| TAO013-13.bxt memmp Save GUI settings
w | TAD014-14 bt Impor’t mu|t|p|e f||eS @ Import multiple files from a directory into one dataset
o TADDLS-14 txt () Import a single file

B Select a file...

i TAQDD19-13 bt e

& | TAD019-14 bt ChUsers\nioh\Dropbos\ Courses\ Statistical methods in forer
| TADD21-14 et Options
| TADD25-13 bt e . Prefic
5] TAO026-13.0xt mummp Import TA files TA
& | TA0027-14.bdt Suffi:
) Lo s Import results |7 12
G| TA0034-13 bt memmp S

from 2013
& | TA0035-13 bt e

toct

& | TADD36-13.bxt memmp
G| TADD39-13 txt memnp Name:
& | TAO040-14 et data2013)|
& | TAOD4S-13 bt ( Import |

| TADDS0-13 et )

STR validator \\ Tab: Workspace \\ Button: Import

EUROFORGEN-NoE is funded by the European Commission
within the 7th Framework Programme
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I’ ork of Excellence

ﬂ.Norwegian Institute of Public Health (—\
Project workspace

- “
R STR Validator - a forensic validation toolbos -

{ \Welcome |Workspace |Drylab |Edit |Stutter |Balance |
/JL\

~Project

data2013 1043808

The dataset is now available
in the project workspace

Save GUI settings

-Load datafrarne from R workspac

Refresh dropdown
«5elect dataframe> |z|
Load dataset

7 EUROFORGEN-NoE is funded by the European Commission
=il within the 7th Framework Programme
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View dataset

+ 352 unique entries |[R- 2 |
. ¢ y Datasets
|n Sample_Name ’VSeIect dataset:|datazg]_3 lz‘ 352 samples, 17 columns, 6681 rows |
column | (sevelCom
| [ saveas | data2013
[m]l\lﬂ! Dataset might get truncated if too large. Use ‘File/Export’ instead.
17 columns Dstafram
Sample.Name ¢ Marker ¢ Allelel ¢ Allele2 4 Allele3 ¢ Alleled 4 Allele5 ¢ Alleles 4 Heightl ¢ Height.2 ¢ Height3 ¢ Height4 ¢ Height5 ¢ Height6 ¢ ADO ¢ UD1 4 File L
01-Pos.ktr, AMEL X Y NA NA NA NA 1809 1863 NA NA NA NA false  MNA  TA0013-13.txt |
6681 rOWS 01-Pos.ktr. 0351358 17 18 MNA MNA MNA MNA 2943 1740 MNA MNA MNA MNA false MNA TAD013-13.bt
01-Pos.ktr. THO1 4] 9.3 MNA MNA MNA MNA 2797 2164 MNA MNA MNA MA false MNA TAD013-13. bt
01-Pos.ktr. D21511 29 1.2 MA MNA MNA MA 1861 1082 MNA MNA MNA MA false MA TAD013-13.bet
Recom mended to 01-Pos.ktr, D18551 16 18 NA NA NA NA 1540 1475 NA NA NA NA false  MNA  TA0013-13.txt
01-Pos.ktr, D1051248 13 15 NA NA NA NA 1365 1332 NA NA NA NA false  MNA  TA0013-13.txt
export ‘Slze’ as We" 01-Pos.ktr, D151656 12 13 NA NA NA NA 1864 2396 NA NA NA NA false  MNA  TA0013-13.txt
01-Pos.ktr, D251338 22 25 NA NA NA NA 2472 1970 NA NA NA NA false  MNA  TA0013-13.txt
01-Pos.ktr, D165539 9 13 NA NA NA NA 2449 1468 NA NA NA NA false  MNA  TA0013-13.txt
01-Pos.ktr. D2251045 16 MNA MNA MNA MNA MNA 2979 MNA MNA MNA MNA MNA false MNA TAD013-13.bt
01-Pos.ktr. VWA 16 19 MNA MNA MNA MNA 1820 1378 MNA MNA MNA MA false MNA TAD013-13. bt
01-Pos. ktr. Das1179 14 15 MA MNA NA MA 1293 1471 MNA NA MNA MA false MA TAD013-13.bet
01-Pos.ktr, FGA 20 23 NA NA NA NA 1194 869 NA NA NA NA false  MNA  TA0013-13.txt
01-Pos.ktr, D25441 10 14 NA NA NA NA 2653 3050 NA NA NA NA false  MNA  TA0013-13.txt
01-Pos.ktr, D125391 18 23 NA NA NA NA 1211 969 NA NA NA NA false  MNA  TA0013-13.txt
01-Pos.ktr, D195433 13 14 NA NA NA NA 2388 1812 NA NA NA NA false  MNA  TA0013-13.txt
01-Pos.ktr, SE33 15 16 NA NA NA NA 3079 1801 NA NA NA NA false  MNA  TA0013-13.txt
02-Neg.ktr. AMEL MNA MNA MNA MNA MNA MNA MNA MNA MNA MNA MNA MNA false MNA TAD013-13.bt
02-Meg.ktr. D351358 MNA MNA MNA MNA MNA MNA MNA MNA MNA MNA MNA MNA false MNA TAD013-13.bct
02-Neg.ktr. THO1 MA MA MA MNA NA MA MNA NA MNA NA MNA MA false MA TAD013-13.bet -

STR validator \\ Tab: Workspace \\ Button: View

EUROFORGEN-NoE is funded by the European Commission
within the 7th Framework Programme
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* PCR negative control:
Neg.ktr.

« Extraction negative control:

NKYY###H##

+ Keep all negative controls
i.e. sample names that
contain ‘neg’ or ‘nk’

* NB! The ‘File’ column is
needed for this analysis

«¥ Norweegian Institute of Public Health (\

EURUFURGEN

vork of Excellence

Trim dataset

-Datasets
| Select dataset:|datam13 IZI 352 samples, 17 columns, 6681 rows

~Samples ~Columnns -Opticns

(@ @ Keep Save GUI settings

/ ") Remove ) Remove Remove empty celumns
Selected samples: Selected columns: Remove NA columns
neg|nk ) :@ple NamE|Marker|AIIEIE|HE|gh® [ Add word boundaries
Sample.Mames 1 = |Values -
ﬂl-Ppn;l-s.lctr. = Alleles Ignore case
02-Neg ktr Height2 Replace missing values with:
03-R0000113 Height.3 | NA
04-R0000213 Height.4
24-Ladder Height.5 =
03-50000113 Height.
04-50000213 ADO
05-50000313 - | ubl -

~Save as
Mame for result: | data2013_trim

Trim dataset

STR validator \\ Tab: Edit \\ Button: Trim

EUROFORGEN-NoE is funded by the European Commission
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View dataset

Unwanted samples and columns
have been removed

From the number of allele columns
the maximum number of alleles in
any sample can be deduced (i.e. 2)
because we removed NA columns
while trimming:

Options
Save GLUI settings

Remove empty columns
] Add word boundaries
i Ignore case

Replace missing values with: |

NA

NB! number of samples are not
correct because our PCR negative
controls have identical names (and
hence are not unique)

within the 7th Framework Programme

PROGRAMME

()

) EUROFORGEN

[ R Edit or view data frame =NECIR X )
Datasets
Select datasel:| data2013_trim IZI 29 samples, 7 columns, 646 rows
Save | Copy
Save as data2013_trim_edit
NB! Dataset might get truncated if too large. Use 'File/Export’ instead.
Data frame
Row.names Sample.Mame Marker  Allelel Allele.2 Height.l Height.2 File -
18 02-Meg.ktr.  AMEL MNA MNA MNA MA TAO013-13.bt
19 02-Meg.ktr.  D351358 NA NA NA MA TA0013-13.bet
20 02-Meg.ktr.  THO1 MNA NA MNA MNA TA0013-13.bet
il 02-Meg.ktr.  D21511  NA MNA MNA MA TAO013-13.bet
2 02-Meg.ktr.  D18551  NA NA MNA MA TAO013-13.bat
23 02-Meg.ktr.  D1051248 9 NA 103 MA TA0013-13.bet
24 02-Meg.ktr.  D151656 MNA NA MNA MNA TA0013-13.bet
25 02-Meg.ktr.  D251338 NA MNA MNA MA TAO013-13.bet
26 02-Meg.ktr.  D165539 NA NA MNA MA TAQD13-13.bet
27 02-Meg.ktr.  D2251045 8 NA - 112 MA TAO013-13.bxt
28 02-Meg.ktr.  vWA MNA MNA MNA A TAD013-13.bet
29 02-Meg.ktr.  D851179  NA MNA MNA MA TAO013-13.bet
30 02-Meg.ktr.  FGA MNA NA MNA MA TAQD13-13.bet
Eil 02-Meg.ktr.  D25441  NA NA MNA MA TAO013-13.bxt
32 02-Meg.ktr.  D125391 NA MNA MNA A TAO013-13.bt
33 02-Meg.ktr.  D195433 NA MNA MNA MA TAO013-13.bt -

STR validator \\ Button: Edit

EUROFORGEN-NoE is funded by the European Commission
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Slim dataset

Keep rows even if no
data i.e. all samples will

be in the resulting
dataset

Columns are
automatically suggested

Change name

i ™
R Siim dataset ol e
Datasets
Select dataset: data2013_trim IE‘ 29 samples, 7 columns, 646 rows
Options
Save GUI settings
EKeep rows in fixed columns even if no data in stacked columnD

(i.e. keep one row per marker for each sample even if no peak)

Tip: Manually edit the columns to fix and stack.
e.g. 'Allele’ will stack 'Alleled’, 'Allele.2'...
Fix Stack

Colurmns to keep fixed: Columnns to stack:
Sample.Name|Marker|File Allele|Height

Values ¢ | |Values {
Sample.Name Sample.Name
Marker Marker

Alleled Allelel

Allele.2 Allele.2

Height.l Height.1

Height.2 Height.2

File File

Save as

Marne for result: | all_ctrl_2013

[ Slim dataset l

STR validator \\ Tab: Edit \\ Button: Slim

EUROFORGEN-NoE is funded by the European Commission

within the 7th Framework Programme
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& EURDFORGEN

View dataset

« ‘Allele.1’ and ‘Allele.2’ is now
combined into one column

« ‘Height.1” and ‘Height.2’ is now
combined into one column

r B
R Edit or view data frame _ E‘&Iﬂ

Datasets
Select dataset:| 3)|_ctrl_2013

IZI 29 samples, 5 columns, 650 rows

Save | Copy

all_ctrl 2013 _edit
Copy to clipboard MB! Dataset might get truncated if too large. Use 'File/Export’ instead.

Data frame

Row.names Sample.Mame Marker  File Allele Height -

1 02-Meg.ktr.  AMEL TADD13-13.b MA  NA
2 02-Meg.ktr.  D351358 TAO013-13.b¢ NA  NA
3 02-Meg.ktr.  THOL TADDL3-13.b MNA  NA
L) 02-Meg.ktr.  D21511  TADDI3-13.bt NA  NA
5 02-Meg.ktr.  D18551  TAOD13-13.b¢ MNA  MNA
b 02-Meg.ktr.  D1051248 TAD013-13.b¢ 9 103
7 02-Meg.ktr.  D151656 TADD13-13.b¢ MNA MNA
] 02-Meg.ktr.  D251338 TAD013-13.6¢ MNA  MNA
9 02-Meg.ktr.  D165539 TAD013-13.b¢ MNA  MNA
10 02-Meg.ktr.  D2251045 TAO013-13.t¢t 8 112
11 02-Neg.ktr.  vWWA TADD13-13.b MA  NA
12 02-Meg.ktr.  DB51179 TADDI3-13.bt MNA  NA
13 02-Meg.ktr.  FGA TAD013-13.6¢ MNA  MNA
14 02-Meg.ktr.  D25441  TADD13-13.b6¢ MNA  NA
15 02-Meg.ktr.  D125391 TADD13-13.b¢ MNA MNA
16 02-Meg.ktr.  D195433  TADND13-13.b¢ MNA MNA -

STR validator \\ Button: Edit

EUROFORGEN-NoE is funded by the European Commission

within the 7th Framework Programme

SEVENTH FRAMEWORK
RAMME



@
«¥ Norweegian Institute of Public Health (—\
EURDFDRGEN

M

Calculate peaks '

Mk 'Z:‘-' =¥ L'”LI e

i ™
IR Calculate peaks ‘ Elﬂu

-Dataset
Select dataset: 31| ctrl 2013 IEI 20 samples

. . -Options
We define drop-in as one Save GUI settings

or two peaks called as 7] Exclude off-ladder peaks (OL alleles). >
a”eles [ Count peaks per marker.

Define group labels (separate by cornmal:

Mo contaminatio{Drop-in contaminatior) Gross contarmination

Define maximum number of peaks for each group (separate by cornmal:

@

-Save as
Mame for result: | all_ctrl_2013_pea ksl

’ Calculate ]

STR validator \\ Tab: Result \\ Group: Number of peaks \\ Button: Calculate

EUROFORGEN-NoE is funded by the European Commission
within the 7th Framework Programme
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MNetwork of Excellence

Plot peaks data

-Dataset
Select dataset: | all_ctrl_2013_peaks

IEI (38 samples)

-Options
Override automatic titles.

Plot title:

K title:

¥ title:

[/] Save GUI settings

Plot proporticn

Base font size (pts]:
Colour palette: u

Print values as bar labels
Mumber of decimals for bar labels:

Font size for bar labels (pts):

l plot l

Save as
[Name for result: | all_ctrl_2013_peaks_ggplot | [Save as objectl ’Saveas image]

Analysis of peaks from 38 samples

o
(s}
1

Propo;tlon
N

o
]
1

I
Gross contamination

Group

0.0-

I I
Drop-in contamination No contamination

STR validator \\ Tab: Result \\ Group: Number of peaks \\ Button: Plot

EUROFORGEN-NoE is funded by the European Commission

within the 7th Framework Programme
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Estimate the probability of
drop-in, Pr(C)

7 EUROFORGEN-NoE is funded by the European Commission
il within the 7th Framework Programme
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Slim dataset

Discard rows if no data
i.e. only samples with
peaks will be in the

resulting dataset

-
[ Slim dataset

s

Datasets

(Y

e

EURUFURGEN

MO [:'i; e ”L'f ce

S W W

[Select dataset:| data2013_trim

Izl 29 samples, 7 columns, 646 rows

-Options

Save GUI settings

[
[l Keep rows in fixed columns even if no data in stacked coluE

{i.e. keep one row per marker Tor each sample even if no peak)

Tip: Manually edit the columns to fix and stack.
e.g. 'Allele’ will stack 'Allelel’, 'Allele.2'...

~Fix

-Stack

Columns to keep fixed:

Columns to stack:

Sample.Mame|Marker|File

Allele|Height

Values
Sample.MName

Marker

1 | |Values

Sample.Mame

Marker

Allelel Allelel
Allele.2 Allele.2
Height.l Height.l
Height.2 Height.2
File File

~Save as

Mame for result: cont_ctr|_2013|

[ Slim dataset

STR validator \\ Tab: Edit \\ Button: Slim

EUROFORGEN-NoE is funded by the European Commission
within the 7th Framework Programme
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View dataset

* Only contaminated controls are in
the new dataset

« Itis easy to find the batch/file
where the contamination occurred

EUROFORGEN-NoE is funded by the European Commission

within the 7th Framework Programme

SEVENTH FRAMEWORK
RAMME
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Datasets
Select dataset: cont_ctrl_2013

Save | Copy

cont_ctrl_2013_edit

Copy to clipboard MNB! Dataset might get truncated if too large. Use 'File/Export’ instead.

Data frame
Row.names Sample.Name Marker

[ < . T T e

bl

13
14
15
16
i)
18
19
20
2
2
2
24

02-Neg.ktr.

02-Neg.ktr.

45-NK130009
46-NK130007
43-NK130020
43-NK130020
43-NK130020
43-NK130020
43-NK130020
43-NK130020
44-NK130021
44-NK130021
44-NK130021
44-NK130021
02-Neg.ktr.

02-MNeg.ktr.

02-Meg.ktr.

47-NK130038
46-MNK130040
44-NK130046
45-NK130044
45-NK130052
45-MK130052
46-NK130048

01051248
D2251045
[18551
01051248
01051248
D1051248
D251338
D251338
VWA
vIVA
0351358
D151656
D25441
SE33
01051248
D1051248
0165539
D251338
D25441
D251338
D18551
01051248
vIVA
0195433

lz‘ 11 samples, 5 columns, 24 rows

File

TAD013-13.bet
TAD013-13.bxt
TAD019-13.6t
TAD019-13.bt
TAD025-13.bt
TAD025-13.bet
TAD025-13.bt
TAD025-13.bxt
TAD025-13.t¢
TAD025-13.tct
TAD025-13. bt
TAD025-13.bet
TAD025-13.bt
TAD025-13.bet
TAD026-13.bxt
TAD026-13.6ct
TAD034-13.bt
TAD034-13.bt
TAD035-13.bet
TAD039-13.bt
TAD039-13.bxt
TADD44-13
TAD044-13. bt
TAD044-13 bt

(Y

& EURDFORGEN

Allele Height
9 103
8 112
10 83
oL 59
14 146
15 129
17 &
20 59
17 135
1B 112
16 61
16 93
11 300
oL 279
oL 138
aL 51
oL 65
11 361
9 267
14 54
17 &0
aL 52
12 87
9 134

o e |

STR validator \\ Button

. Edit
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Calculate peaks

il B
[ Calculate peaks - E@g

Dataset
Select dataset: cont cirl 2013 IZ‘ 11 samples
Options
We define drop-in as one or Save GUI settings
Exclude off-ladder peaks (OL alleles).

two peaks called as alleles

[ Count peaks per marker.
Define group labels (separate by cornmal:

Mo contaminatior(Crop-in contaminatio)) Gross contamination

Define maximum number of peaks for each group (separate by cornmal:

Save as
Mame for result: | cont_ctrl_2013_peaks

’ Calculate ]

STR validator \\ Tab: Result \\ Group: Number of peaks \\ Button: Calculate

EUROFORGEN-NoE is funded by the European Commission
within the 7th Framework Programme
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PROGRAMM|



L
Norwegian Institute of Publi

Calculate probability of drop-in

c Health

Right click on a column

name brings up a menu |

« Copy to clipboard —

| | Copy to clipboard NB! Dataset mig

= —— B
LT —— T

Datazets

ct dataset:| cont_ctrl 2013_peaks Izl 10 samples, 8 columns, 18 rows

Save | Copy

Save as cont_oel 2013 _peaks_edit

truncated if too large. Use 'File/Export’ instead.

&

$ EUROFORGEN

K130038_TAO034-13.tut
K130021_TA0025-13. bt
K130040_TAO035-13. bt

43-MK130020_TA0025-13. bt
43-MK130020_TAD025-13. bt
46-NE130048_TAO044-13.bet
43-MK130020_TAO025-13. bt
02-Meg.ktr._TAD013-13 et

43-MK130020_TA0025-13. bt
02-Meg.ktr._TAQ013-13 bt

44-MK130021_TAO025-13. bt
45-MK130052_TAO044-13 bt
45-MK130009_TA0019-13.tet
43-MK130020_TA0025-13. bt
44-MK130021_TAO025-13. bt
45-MK130044_TAO039-13. bt
43-MK130020_TAD025-13. bt

Data frame
I |Row.names Sample.Mame Marker  File eig " - !

13 47-MK130038 D251338 TA0034-13.64 11 361 Apply function ta colum.n
Sort by column (decreasing)

13 44-MNK130021 D25441  TAO025-13.b¢ 11 300 Sort by column (increasing)

19 45-MK130040 D25441  TA0035-13.bet 9 267 Rename column

5 43-MNK130020 D1051248 TAO025-13.bt 14 146 6 Gross contamination

9 43-NK130020 WA TADD25-13.6 17 135 6 Gross contamination

24 45-MK130048 D195433 TAO044-13.bt 9 134 1 Drop-in contaminaticn

6 43-NK130020 D1051248 TA0025-13.bt 15 129 6 Gross contamination

2 02-Meg.ktr.  D2251045 TAO013-13.bet B8 nz 2 Drop-in contaminaticn

10 43-NE130020 vWA TADD25-13.bt 18 112 6 Gross contamination

1 02-Meg.ktr.  D1051248 TAO013-13.bt 9 03 2 Drop-in contaminaticn

12 44-MNK130021 D151656 TAO025-13.tt 16 93 3 Gross contamination

23 45-NK130052 vWA TADD44-13.0t 12 87 1 Drop-in contamination

3 45-MK130009 D18551  TAO019-13.bt 10 83 1 Drop-in contaminaticn

7 43-NK130020 D251338 TAO00Z5-13.t¢ 17 81 6 Gross contamination

11 44-MNK130021 D351358 TA0025-13.4¢ 16 61 3 Gross contamination

21 45-MNK130044 D18S51  TAO039-13.tt 17 60 1 Drop-in contamination

8 43-NK130020 D251338 TAO0025-13.b¢ 20 59 6 Gross contamination

20 44-MK130046 D251338 TAO039-13.bdt 14 54 1 Drop-in contamination

44-MK130046_TAO039-13 et

STR validator \\ Button: Edit

EUROFORGEN-NoE is funded by the European Commission

SEVENTH FRAMEWORK
PROGRAMM|

within the 7th Framework Programme
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Calculate probability of drop-in

&

& EUROFORGEN

Paste into a spread-sheet software, add filter and select to show drop-in

SEVENTH FRAMEWORK
Pi RAMME

A

Sample.Name |~ | Marker| = File

47-NK1300358
465-NK130040
45-NK130045
02-Neg.ktr.

02-MNeg.ktr.

45-MK130052
45-MNK130009
45-MNK130044
44-MNK130046

If X spurious alleles are observed in n controls, Pr(C)=x/n

B

D251338
D25441
D195433
D2251045
01051248
VWA
D18551
018551
D251338

TAOD34-13.txt
TADD35-13.txt
TAOO44-13.txt
TAOOD13-13.txt
TAOOL13-13.txt
TAOOA4-13.txt
TAOOI9-13.txt
TADD39-13.txt
TADD39-13.txt

Pr(C)=9/38 = 0.237

EUROFORGEN-NoE is funded by the European Commission

within the 7th Framework Programme

D

11

E

361
267
134
112
103
a7
&3
60
54

F

= | Allele | = Height| = | Peaks

H
1 Drop-incoftamination 47-NK130033 TAO0034-13.txt

1 Drop-in contamination
1 Drop-in contamination
2 Drop-in contamination
2 Drop-in contamination
1 Drop-in contamination
1 Drop-in contamination
1 Drop-in contamination
1 Drop-in contamination

46-NK1320040_TAOO035-13.txt
46-NK130045 TAOO44-13.txt
02-Neg.ktr._TAQ013-13.txt

02-Meg.ktr. TAOD13-13.txt

45-NK130052 TAOO44-13.txt
45-NK130009_TAO013-13.txt
45-NK130044 TAOO39-13.txt
44-NK130046_TAOO039-13.txt
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% EUROFORGEN

Distribution of height/size for
drop-in events

7 EUROFORGEN-NoE is funded by the European Commission
il within the 7th Framework Programme
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&

& EURDFORGEN

Plot distribution of peak heights

-
R Plot distributions

Dataset

Select dataset: | cont_ctrl_2013_peaks

E (18 rows)
E (@ rows)

Select column: | Height E

Select group: | Drop-in contamination

Options
[7] Override automatic titles.
Plot title:
X title:
¥ title:
Save GUI settings
Plot theme: theme_grey() E
Boxplot
Distribution function

Plot distribution

Save as

Mame for result: | cont_ctrl_2013_peaks_ggplot ’Save as object] [Save as imagel

STR validator \\ Tab: Result \\ Group: Distributions \\ Button: Plot

EUROFORGEN-NoE is funded by the European Commission
within the 7th Framework Programme

SEVENTH FRAMEWORK
PROGRAMME

Probability density function (9 observations)

0.008 -

0.006 -

*
0.004 -

Proportion

0.002 -

1 1 1
100 200 300

Peak height (RFU)

The upper and lower ‘hinges’ of the boxplot
correspond to the 25th and 75th percentiles. The
whisker extends from the hinge to the highest/lowest
value that is within 1.5 * the inter-quartile range
(IQR) of the hinge. Data beyond the end of the
whiskers are outliers and plotted as points.
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Plot distribution of peak heights

STR vahdator \\ Tab: Result \\ Group: Distributions \\ Button:

SEVENTH FRAMEWORK
Pi RAMME

Dataset
Select dataset | cont_ctrl_2013_peaks |Z| (18 rows)

Select group: Drop-in contamination IE' (9 rows)

Select column: | Height |Z|
Options
[7] Override automatic titles.
Plot title:
X titles
Y titles
Save GUI settings
Plot theme: theme_grey() |Z|
Boxplot

[= Distribution function
Smoothing kernel:| qaussian

8
=

Plot distribution

Save as

Mame for result: | cont_ctrl_2013_peaks_ggplot [Save as objectl ’Save ammage] H

EUROFORGEN-NoE is funded by the European Commission
within the 7th Framework Programme

0.003 -

0.002 -

Proportion

0.001-

Plot

(Y

g EUROFORGEN

Probability density function (9 observations)

1 1
100 200 300

Peak height (RFU)

Increase the bandwidth to get a
smoother distribution
NB! Can bias the distribution
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Add peak size

- Ideally ‘Size’ is exported from R pdd sze o sstosct [N oot

GeneMapper, if not this function can || select dataset| cont_ctr_2013_peaks

estimate the peak size Kit: ESX17

Options
Save GUI settings

* Important to select the correct kit _
@ Get size as defined in bins file (MA if not defined)

&

$ EUROFORGEN

E 10 samples
=]

(") Calculate an estimate from locus offset and number of repeats

e (et size from bins file

Save as
Marne for result: | cont_ctrl_2013_peaks_size

[ Add size

STR validator \\ Tab: Edit \\ Button: Add Size

7 EUROFORGEN-NoE is funded by the European Commission
=i within the 7th Framework Programme

PROGRAMME



o
«¥ Norweegian Institute of Public Health \

EUROFORGEN

lew dataset
R cinrvensonvone N |

Datasets
Select dataset: cont_ctrl_2013_peaks_size lz‘ 10 samples, 9 columns, 18 rows

Save | Copy

cont_ctrl_2013_peaks_size_edit
Copy to clipboard MB! Dataset might get truncated if too large. Use 'File/Export’ instead.

Data frame
Row.names Sample.Mame Marker  File Allele Height Peaks Group Id Size
1 02-Meg.ktr.  D1051248 TAO0013-13.bt 9 102 2 Drop-in contamination 02-Meg.ktr._TA0013-13.b¢ 8095
2 02-Meg.ktr.  D2251045 TAO013-13.tet & 1z 2 Drop-in contamination 02-Neg.ktr._TA0013-13.bt 813
3 45-NK130009 D18551  TADD19-13.4¢ 10 83 1 Drop-in contamination 45-MK130009_TAQ019-13.ba 20237
‘S ize’ COI u mn has been added 5 43-NK130020 D1051248 TAQ025-13.6¢ 14 146 6  Gross contamination  43-NK130020 TA0025-13.6¢ 10128
6 43-NK130020 D1051248 TAD025-13.t¢ 15 129 6 Gross contamination  43-MK130020_TAQ025-13.bd 10542
7 43-NK130020 D251338 TAD025-13.t¢ 17 81 ] Gross contamination  43-MK130020_TAQ025-13.bt 21969
g 43-NK130020 D251338 TAD025-13.t¢ 200 59 ] Gross contamination  43-MK130020_TAQ025-13.bt 23165
9 43-NK130020 VWA TADD25-1340 17 135 6 Gross contamination  43-MK130020_TA0025-13.bt 153.06
10 43-NK130020 WA TADD25-13.40t 18 112 6 Gross contamination  43-MK130020_TA0025-13.b4 15711
11 44-NK130021 D351358 TADD25-13.4¢ 16 61 3 Gross contamination  44-MNK130021_TAQ025-13.bt 12697
12 44-NK130021 D151656 TADD25-13.t¢ 16 93 3 Gross contamination  44-MNK130021_TA0025-13.b¢ 15918
13 44-NK130021 D25441  TADD25-13.4¢ 11 300 3 Gross contamination  44-MNK130021_TA0025-13.b¢ 10021
18 47-NK130038 D251338 TADD3-134¢ 11 361 1 Drop-in contamination 47-MK130038_TA0034-13.b¢ 196.01
19 45-NK130040 D25441  TADD35-13.tt 9 %7 1 Drop-in contamination 46-MK130040_TAD035-13.ba 92.05
20 44-NK130046 D251338 TADD39-13.4t 14 54 1 Drop-in contamination 44-MK130046_TAD039-13.ba 20784
21 45-NK130044 D18551  TADD39-13.4¢ 17 6D 1 Drop-in contamination 45-MK130044_TAD039-13.bd 31945
23 45-MNK130052 VWA TADD44-13.6c 12 BT 1 Drop-in contamination 45-MK130052_TA0044-13.bd 132,86
24 45-MK130048 D195433 TADD44-13.bt 9 134 1 Drop-in contamination 46-MK130048_TAQ044-13.bt 20699

STR validator \\ Button: Edit

EUROFORGEN-NoE is funded by the European Commission
within the 7th Framework Programme

SEVENTH FRAMEWORK
PROGRAMM|
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MNetwork of Excellence

Plot distribution of peak size

-Dataset
Select dataset: cont_ctrl_2013_peaks_size |Z| (18 rows) . . . .
Probability density function (S observations)

Select group: Drop-in contamination IE' (9 rows) 0.003-
Select column: [gize |Z|
~Options
[7] Override automatic titles.
Plot title: 0.002-
X title: E
¥ title: 15 -

o

o

Save GUI settings o
Plot theme: 0.001-
OLTNEME theme_grey() |Z|
Boxplot
= Distribution functicn
Smoothing kernel: gaussian IE'
Adjust bandwidth:| 5 |Z| 0.000 -
I | | | |
_Plot distribution 100 150 200 ) 250 300
Fragment size (bp)

~5ave as
Mame for result: | cont_ctrl_2013_peaks_size_gg |S5ave as obj.ectl ’Savea.sim.a.ge

EUROFORGEN-NoE is funded by the European Commission
within the 7th Framework Programme

SEVENTH FRAMEWORK
PROGRAMM|
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% EUROFORGEN

Explore the probability of
drop-out, Pr(D)

7 EUROFORGEN-NoE is funded by the European Commission
il within the 7th Framework Programme
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% EUROFORGEN

Experimental setup

* 9 single source crime scene samples
were selected (labelled S01 — S09)

« Each sample were diluted to give optimal
concentration in the PCR reaction

« Two-fold serial dilutions were performed in
9 steps (labelled D1 — D9)

7 EUROFORGEN-NoE is funded by the European Commission
il within the 7th Framework Programme
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Import result

-
B Import data from exported GeneMapper result files El&lg
_mn

— —

| Save GUI settings

) Import multiple files from a directory into one dataset

@ Import a single file

ChUsershnichh\Dropbox Courses’ Statistical methods in forer ReSUIt f||e
Select a directory... DILSOFAST GenOtypeS TabletXt

Options
Prefic

Suffine

Extension:

[ Import |

STR validator \\ Tab: Workspace \\ Button: Import

EUROFORGEN-NoE is funded by the European Commission
within the 7th Framework Programme

SEVENTH FRAMEWORK
PROGRAMM|
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-Datasets

Norwegian Institute of Public Health

Trim dataset

Select dataset:|di|3n

EI 84 samples, 342 columns, 1530 rows

-Samples

) Keep
@ Remove

Selected samples:

-Columns

@ Keep
(”) Remove

Selected columns:

ladder|neg|pos

‘ Sample.Mame|Marker|Chye|Allele|Height

Sample.Mames
Ladder
Meg.ktr.
Pos.ktr.

S0

S01D2

S01D3

S01D4

S01D5

Values
Sample.File
SamplelD
Run.Mame
Panel
Allele.2
Allele3
Alleled
Allele.5

-Options
[/] Save GUI settings

Ignore case

Remove empty columns
Remove WA columns
[] Add word boundaries

Replace missing values with:

NA

~Save as

Mame for result: ‘ dil30_trirm|

Trim dataset

STR validator \\ Tab: Edit \\ Button: Trim

EUROFORGEN-NoE is funded by the European Commission
within the 7th Framework Programme

b

) EUROFORGEN

MNetwork of Excellence
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Norwegian Institute of Public Health

Slim dataset

,

Datasets
[Seled dataset:| dil30_trim

IZI 81 samples, 9 columns, 1377 rows

-Options

[V] Save GUI settings

Keep rows in fixed columns even if no data

Tip: Manually edit the celumns to fix and stack.
e.g. "Allele' will stack 'Allelel’, 'Allele.2"...

in stacked columns

(i.e. keep one row per marker for each sample even if no peak)

~Fix -Stack
Columns to keep fixed: Columns to stack:
Sample.Mame|Marker|Cye |AIIeIe|Height
Yalues 1+ | Values -
Sample.Mame T Sample.Mame F
Marker Marker
Dye _|| | Dye |
Alleled " Alleled 1
Allele.2 Allele.2
Allele.3 Allele3
Height.1 | | Height1 i
Height.2 = | | Height.2 -
roave as
Marme for result: | dil30_trim_slim |
[ Slim dlataset

STR validator \\ Tab: Edit \\ Button

EUROFORGEN-NoE is funded by the European Commission
within the 7th Framework Programme

: Slim

b

) EUROFORGEN

Metwork of Excellence
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% EUROFORGEN

Create a reference dataset
with known profiles

7 EUROFORGEN-NoE is funded by the European Commission
il within the 7th Framework Programme
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EURUFDRGEN

MO K, ['_‘-'j X f_'”l._'[ e

Create a reference dataset

Keep only samples with
optimal amount (i.e. the
first dilution from each
source sample)

- ™
Rimes I ol
-Datasets
Select d3t359t1|dil3l]_trim_;lim El 81 samples, 5 columns, 1838 rows
~Samples -Columns -Options
@ Keep @ Keep Save GUI settings
) Remove ) Remaove Remove empty columns
Selected sarmples: Selected columns: Rermove NA columns
D1 \ _
[] Add word boundaries
Sample.Names 1~ | Values 1
P El Ignore case
o Sample.Name
Replace missing values with:
s01Dz2 Marker
NA
S01D3 Dye
50104 Allele
S01D5 Height
S01D6
S01D7
50108 -
~Save as
Mame for result: | ref]

Trirn datazet

STR validator \\ Tab: Edit \\ Button: Trim

EUROFORGEN-NoE is funded by the European Commission

SEVENTH FRAMEWORK
PROGRAMM|

within the 7th Framework Programme
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$ EUROFORGEN

Guess the correct profile

Datasets
Select dataset:| f |E| 9 samples

Options
Save GUI settings

Accepted ratio == 00 =

Accepted peak height == 100
[] Discard MA rows

Ignore off-ladder (OL] alleles

Save as

Mame for result: ref_pru:uﬁlel

| |

STR validator \\ Tab: Edit \\ Button: Guess

Alternatively/ideally profiles can be manually edited in GeneMapper
to contain only the correct profiles and then imported in STR validator

7 EUROFORGEN-NoE is funded by the European Commission
=il within the 7th Framework Programme

PROGRAMME
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&

EUROFORGEN

XL L'”LI e

Replace sample names

-Datasets

. s

Select dataset: ref profile

E 9 samples, 5 columns, 273 rows

-Column

Select target column: | Sample.Mame

|v| Infor Min:S01  MaxS09D1  [C] Exclude NA

* Replace sample

. -Options
names Wlth the source Save GUI settings
sample name Action:

(") Discard values
equal to

GD B

e (Click apply @ Replace values
Target celumn contain data of type:
) Mumeric
* Repeat for all samples ® Character
. Appl
 Finally change the | adic
name for result to ‘ref save s _
d I k ‘S , Mame for result: | ref_profile_50101 Save| 9samples, 5 celumns, 273 rows
ana clic ave .

STR validator \\ Tab: Edit \\ Button: Crop

EUROFORGEN-NoE is funded by the European Commission
within the 7th Framework Programme

SEVENTH FRAMEWORK
PROGRAMM|
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View reference dataset

« The reference dataset now
contain only the source
sample names and the
correct(?) profile

« The ‘Height’ column can be
removed, but does no harm

« Confirm the profiles manually
against the EPGs or known
profiles

7 EUROFORGEN-NoE is funded by the European Commission

within the 7th Framework Programme

E
PROGRAMME

()

g EUROFORGEN

= B ] |

[ IR Edit or view data frame

Datasets

Select dataset: pof

Save | Copy

Data frame

Row.names Sample.Name Marker

1 501 AMEL

2 S0 AMEL
501 D351358

4 501 D351358

5 s01 THO1

6 501 THOL

7 501 D21511

g s01 D21511

9 501 018551

1 501 018551

11 s01 D10S1248

12 S0 D151656

13 501 D151656

14 501 D251338

15 S0 D165539

16 501 0165539

17 501 D2251045

— e

STR validator \\ Button

lz‘ 9 samples, 5 columns, 273 rows

Dye Allele Height

B
B
B
B
B
B
B
B
B
B
G
G
G
G
G
G
¥

X

Y
15
17

7
9.3
29
302
12
16
14
16
173
23
9
11
12

1327
7142
6770
5867
3735
3551
5478
5587
4749
5377
16257
7511
7640
10419
3865
5226
7011

Copy to clipboard MNB! Dataset might get truncated if too large. Use 'File/Export’ instead.

m

: Edit
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S EUROFORGEN

Score drop-out events

* Check subsetting |
« Drop-out is scored
against the LDT

Four ways to score
drop-out

-
R Calculate drop-out

e [

Datazets
Select dataset:

|Z| 81 samples
|Z| 9 references

[ Check subsetting l

dil30_trim_slim
Select reference dataset:| gf

Options
Save GUI settings
Ignore case

Lirnit of detection threshold (LDT): | 3gg

Drop-out scoring method for modelling of drop-out probabilities:

Score drop-out relative to the low molecular weight allele
Score drop-out relative to the high molecular weight allele

Score drop-out relative to a random allele

‘Score drop-out per locus!

Save as

Marme for result: | dil20_trirn_slim_dropout

[ ™
IR, Check subsetting @M

Reference name: S01 -
Subsetted samples: 50101, 50102, 50103, 50104, 50105, S01D6, S01D7, S01D8, S01D9

Reference name: 502
Subsetted samples: 50201, 50202, 50203, 50204, 50205, S02D6, S02D7, S02D8, 50209

Reference name: 503
Subsetted samples: 50301, 50302, 50303, 50304, 50305, S03D6, S03D7, S03D8, S03D9

Reference name: S04
Subsetted samples: S04D1, 50402, 50403, 50404, 50405, S04D6, S04D7, S04D8, S04D9

Reference name: 505
Subsetted samples: 50501, 50502, 50503, 50504, 50505, S05D6, S05D7, S05D8, S05D9

m

Reference name: 506
Subsetted samples: 50601, 50602, 50603, 50604, 50605, 0606, S06D7, S06D8, S06D9

Reference name: S07
Subsetted samples: 50701, 50702, 50703, 50704, 50705, S07D6, S07D7, S07D8, S07D9

Reference name: S08
Subsetted samples: S08D1, 50802, 50803, 50804, 50805, 0804, S08D7, S08DS, S08D9

Reference name: 509
Subsetted samples: 50901, 50902, 50903, 50904, 50905, 0906, S09D7, S09D8, S09D9

Each samples is grouped
with the correct reference

[ Calculate dropout

e

STR validator \\ Tab: Dropout \\ Button: Calculate

EUROFORGEN-NoE is funded by the European Commission

SEVENTH FRAMEWORK
PROGRAMME

within the 7th Framework Programme
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Quality check the result

R Plot dropout data E 25|

Dataset and kit
[Select dataset: | dil30_trim_slim_dropout lz‘ and the kit used: |ESX17

76 heterozygous alleles with dropout of the sister allele

*

[==)
=
=
=
I

-Options
[T Override automatic titles.

o

000 outllers

Plot title:
X title:

¥ title:
4000 -
Save GUI settings

Axes (applies to continous axes)

X labels 2000-

-Plot heatmap by

*
L]

Peak height of surviving allele (RFU)

’Avera.g.e peak hei.ght] [Amount] ’Concentration.] [Sa.mple]

*

*
L
-

*y

=1
I
_‘0.

T e

-

-Other plots

B —
[T] Plot homozygous pe@ Dotplot )
~S~S——

rSave as

-
*

alg - e
spolszza - &

53810 -
Wwrsza -

lsiza -

WA
W d
EETS

k

B2L1SBO - &

BrZLS0Ld- &*
BEELSZT -

IBESZIO —
EEPSELO — we

el
B5E1SEd - %

LOHL
9591510 -

BES

Mame for result: | dil20_trim_slim_dropout_ggp ’Sa.ve as ubj.ect] ’Sa.ve as ima.g.e]

Locus

STR validator \\ Tab: Dropout \\ Button: Plot

EUROFORGEN-NoE is funded by the European Commission
=i within the 7th Framework Programme
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Quality check the result

Datasets

Save | Copy

Save az

« Sort decreasing in the

‘Rfu’ COlumn Data frame
G610 s0309
* All outliers found in 599 50309
sample S03D9 oL 50309
01 s0309
05 s0309
303 S0203
Q40 50505
50 50505
EN S0504
921 S0504
Q53 50505
Qa0 50505

Select dataset:| g; 120_trim_slim_dropout

EI 81 samples, 12 columns, 1826 rows

dil20_trim_slim_dropout_edit

Row.names Sample.Name Marker

D25441
THO1
D195433
D18551
D165539
D125391
AMEL
D165539
D195433
D1051248
viNA
SE33

Allele Height Dropouy Rfu

14 8333
7 5257
14 4564
14 3531
12 3272
183 1047
A 892
11 716
14 691
14 625
15 580
28.2 580

=

e e e e e e R e e e

&

S EUROFORGEN

r© ™
R QUL leatie

892
16
691
625
580
580

I

Copy to clipboard MB! Dataset might get truncated if too large. Use 'File/Export’ instead.

Apply function to column
Sart by column (decreasing)
Sart by column (increasing)

Rename column

[ = T S S S e

=

o o o =2 =2 o = o

EUROFORGEN-NoE is funded by the European Commission
within the 7th Framework Programme

SEVENTH FRAMEWORK
PROGRAMM|

STR validator \\ Button: Edit
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% EURDFORGEN
Possible errors
Errors in subsetting

« Sample paired with wrong reference or several references
« > Check subsetting

Errors in reference dataset

« Stutter called as real allele

« Allele not called because too imbalanced

« Off-ladder (OL) allele in reference dataset

« Contamination

« > Then several dilutions from one sample would likely be affected

Errors in sample dataset

e OL alleles in dataset
Sample mix-up
« Contamination

7 EUROFORGEN-NoE is funded by the European Commission
_lll—_ within the 7th Framework Programme

E r
PROGRAMME
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Fix errors

SEVENTH FRAMEWORK
PROGRAMME

The profile in SO03D9 did
not match any reference
profile

Compared against D1-D8
we expect a blank profile

The profile was a gross
contamination (matched
the operator)

Fixed by removing the
sample (use ‘Crop’ or
“Trim’ function)

&

S BLRDORGEN

R Crop or replace values in data framesl

[Datasets
Select dataset:| 4i130 trim_slim

Column

Select target column: | Sample.Mame

Options

’ Save GUI settings

Action:

@ Discard values

) equal to

) Replace values

Target column contain data of type:
() Mumeric

@ Character

IZI 81 samples, 5 columns, 1838 rows

|E| Info:

Min: 50101 Max 50909 [ Exclude MA

IZI with 09 ‘

Save as
Mame for result: | dil30_trim_slim_50309

Il 80 samples, 5 columns, 1812 rows

§

STR validator \\ Tab: Edit \\ Button: Crop

EUROFORGEN-NoE is funded by the European Commission

within the 7th Framework Programme
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Score drop-out events

.
IR Check subse_:" o0

Reference name: 501
Subsetted samples: 50101, 50102, 50103, S01D4, S01D5, 50106, 50107, S01D8, s01D9

0 Eh Reference name: 502
R calculate drop-out A u—‘g‘ Subsetted samples: S02D1, S02D2, S02D3, S02D4, 50205, 0206, S02D7, S02D8, S0209
Reference name: 503
C heCk S u bsettl ng Datasets Subsetted samples: S03D1, 503D2, 50303, 503D4, S03DS, S03D6, S03D7, S03D8
Select dataset: i ; i IE' 80 samples
— dil30_trirn_slirm_50309 P Reference name: S04
Sele ce dataset; ref IZ| 9 reference Subsetted samples: 504D1, 50402, 50403, 504D4, 50405, 50406, 50407, S04D8, 50409
- Reference name: 505
|E Check subsetting | Subsetted samples: 50501, 50502, 50503, S05D4, SO5D5, S05D6, S05D7, 50508, 50509
Options Reference name: 506
Subsetted samples: S06D1, S06D2, S06D3, S06D4, S06DS, SO6D6, S06D7, SU6DE, S06D3

Save GUI settings

Ignore case
Limit of detection threshold (LDT): | 2gg

» Drop-out is scored
against the LDT

Reference name: 507
Subsetted samples: 50701, 50702, 50703, S07D4, S07D5, 50706, 50707, S07D8, S07D9

Reference name: 508
Subsetted samples: S08D1, S08D2, S08D3, S08D4, S08DS, S08D6, SOSD7, SOSDE, SOS0O

Drop-out scoring methed for modelling of drop-out probabilities:

Reference name: 509
Subsetted samples: 50901, 50902, 50903, 50904, 50905, 50906, 50907, S09D&, 50909

Score drop-out relative to the low molecular weight allele

« Four ways to score
drop-out

Score drop-out relative to the high melecular weight allele

Score drop-out relative to a random allele

Each samples is grouped
with the correct reference
and S03D9 is missing

Score drop-out per locus

Save as
Marne for result: | dil20_trirm_slim_50309_dropeo

[ Calculate dropout l

STR validator \\ Tab: Dropout \\ Button: Calculate
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Quality check the result

71 heterozygous alleles with dropout of the sister allele

) .
All extremes are gone, b 1000~
we should continue to ° .
verify some of the ™ 800-
highest values against £ . I
the EPGs P .
a o * * *
2 | oo 0 :
m 400 - % * - : * *
LI k] L * *
L - » : 1 * C L] L
= . o . s & . * "' .‘ I I | . T
O ang - - * * - . * - - *
0 . | | | | | | | | | | | | | | | | |
) 2 : ; = ; ; ;
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Locus
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Model drop-out

[ ™
IR Plot dropout prediction _ E@ﬂ

Dataset
Select dataset: | dil30_trim_slim_50309_dropout

[+] andthe kit used: ESX17 (]

Options

[7] Override automatic titles.
Plot title:

X title:

' title:

‘Ll, Data;etéleak heiaht rance: 200 - 21247 RFU I
Jave UL EETTing®

[C] Log (Height)
Exclude gender marker

MB! Currently, the recommended methods are the first three options.
The fourth alternative has not been evaluated by the DNA Commission.
See details for more informaticn.

Model drop-out from scoring method:

() Relative a random allele and peak height of surviving allele

@ Relative the low molecular weight allele and peak height of surviving allele
() Relative the high molecular weight allele and peak height of surviving allele

() Relative the locus and peak height of surviving allele, or mean locus peak height

Print model

Plot drop-out data
[Plot predicted drop-out probability]

Save as

Mame for result: | dil30_trim_slim_50309_dropo [Save as object] [Save as \mage]

STR validator \\ Tab: Dropout \\ Button: Model

H-L test p < 0.05 indicate poor fit
between modelled and observed data

Drop-out probability as a function of prese
>Model parameters: p0=0: B1=-0.006

Hosmer-Lemeshow test: p = 0.9849

=
LT
1

4

Check for outliers

Drop-out probability, P(D}

P(D)=0.05@ T =617 RFU
P({P(D) | T=806} > 0.05) < 5%

0 5000 10000 15000 20000

Peak height, (RFU)
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R Plot dropout prediction

T

C=Nfcy X

Dataset

Select dataset: | <5Select dataset> lz‘ and the kit used: |ESIL7

Options

[] Override automatic titles.
Plat title:

X title:

¥ title:

Dataset peak height range: - RFU
Save GUI settings

[] Log (Height)

Exclude gender marker

MB! Currently, the recemmended methods are the first three eptions.
|| | The fourth alternative has not been evaluated by the DNA Commission.
See details for more information,

Meodel drop-out from scering method:

@ Relative a random allele and peak height of surviving allele
Relative the low molecular weight allele and peak height of surviving allele
Relative the high molecular weight allele and peak height of surviving allele

_ Relative the locus and peak height of surviving allele, or mean locus peak height
Print model

=l Drep-out prediction and threshold

Mark threshold @ P(D}: 0,010 : Ca|CU|ate T for 1 %
IZ| Line colour |red lz‘

Print threshold value

Line type |solid

Prediction interval: | 0950 =

Print conservative T value

Draw prediction interval: Alpha |0.25

[=]

: Fill colour |red
+ Data points

= Axes

MB! Must provide both min and max value,

Limit ¥ axis (min-max)

Limit X axis (min-max)
i 2500

Zoom in 0-2500 RFU

+ X labels

Plot drop-out data
IPIot predicted drop-out probability‘

Save as

Name for result:

ISave as object‘ ISave as image

[=]

Drop-out probability, P(D)

Drop-out probability, P(D)

Drop-out probability, P(D)

Drop-out probability, P(D)

1.00-

~
|

>

i
o
|

1.00-

0.25-

1.00-

o

~
|

i
&
|

1.00-

)
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Drop-out probability as a function of present-allele height
Model parameters: p0=-0.381, p1=-0.004

Hosmer-Lemeshow test: p = 0.9704

o +

P(D)=0.01 @ T = 1038 RFU

PURRLIT=167812.0.01) < 3%

1
Peak height, (RFU)

Drop-out probability as a function of present-allele height
Model parameters: $0=0.517, p1=-0.006

Hosmer-Lemeshow test: p = 0.9849

— e e+

All models fit well with
observations (p > 0.05)

P(D)=0.01@T=911RFU
RURRLLT=1278L2.0.01).<5%.

1 I I
Peak height, (RFU)

Threshold for 1% risk of
drop-out 1000-1500 RFU

Drop-out probability as a function of present-allele height
Model parameters: p0=-0.314, p1=-0.004

Hosmer-Lemeshow test: p = 0.9784

- mrrme @

NB! The estimated ‘T’ will

P(D)=0.01 @T = 1151 RFU

p“P[D‘al‘T=17941_>0911<500 Vary between models’

collected data (LOD),
scoring threshold (LDT),
methods, and
instruments

Peak height, (RFU)

2000 2500

Drop-out probability as a function of present-allele height
Meodel parameters: 30=1.833, £1=-0.006

Hosmer-Lemeshow test: p = 0.771

am——me eI w + e

P(D)=0.01 @ T = 999 RFU

PUP(D).1T=1245120.01) < 5%

Peak height, (RFU)
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Probability of dropout when LDT=80/100/150/200 RFU for full dataset and <0.6ng

Different data and
scoring threshold lead to

.......................... > 2 variation in regression Dataset

"""""""""""""" 100
................... 100 <0.8

150

150 <0 &

200

200 =08
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Compare with observations

F ™
R Plot dropout data L“: El éj

Dataset and kit 1.0-
Select dataset: | dil30_trim_slim_S03D9_dropout [+] and the kit used: |Esx17 [~]

Empirical cumulative distribution for 71 heterozygous alleles (with dropout of the sister allele)

Options
[] Override automatic titles.

Plot title:
X title:

@ -
I I

W title:

Save GUI settings
Axes (applies to continous axes)

X labels

Cumulative probability
= o o o & o
1

Plot heatmap by

1)
I

[Average peak height] ’Amount] ’Concentration] ’Sample]

ts

( I Plot homozygous peaks. 01-

Save as

Mame for result: | dil30_trim_slirm_50309_dropo ’Save as object] ’Save asimage]

;
08 -
1]

STR validator \\ Tab: Dropout \\ Button: Plot  Peakheigntor g alle (RFU)

Observations support that a 1% risk is in the 1000 RFU range
(99% of observed single peaks in heterozygote loci have a lower peak height)

7 EUROFORGEN-NoE is funded by the European Commission
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Conclusion
___________ ﬂ n T (1 0/0)
1] (1 et iy 11 Vit et 1] Vet e W[y o S LDT
[1 A A
P(D) ~0% >1% >1% <1%
ikke drop-out drop-out drop-out extreme drop-out

The risk that a single peak with a height of “T" RFU is a heterozygote with
drop-out of the partner allele (< LDT RFU) is approximately 1% in a single
source undegraded sample i.e. it is ‘safe’ to call it a homozygote (if the
partner allele is not distinguishable above the noise and below the LDT)

7 EUROFORGEN-NoE is funded by the European Commission
—ill— within the 7th Framework Programme
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