A user-friendly GUI
for the use of dnamatch?2
v2.2.0

Tutorial to get started!

By @yvind Bleka at Oslo University Hospital



What's new from v2.0?
 Choose between search strategies:

1. Simple allele comparison
2. + qualitative LR

3. ++ quantitative LR Search strategy: () MAC () +Qual @ ++Quan

* Multi-kit compatibility
 Search between samples processed with different kits

 Both evidence and reference profiles
 Uses overlapping markers

* Added flexibility

 Customize your own import data function  sesmetinsen @i
. . . Selected import function (Ref): none
* Optional to search within sub-folders

Set back to default



The GUI

- Set*/save/load search settings (management).

- Performs a dnamatch2 search based on
settings.

- Produces matchfiles from search.

* Settings are remembered after quitting GUI



Installation

Go to http://euroformix.com/dnamatch2 and follow
Instructions.

Remember to install the R-packages:
- euroformix (works well with version 3)
- forensim
- gWidgetstcltk
- igraph


http://euroformix.com/dnamatch2

How tOo use

1) Open R where dnamatch2 package was
Installed.

2) Open GUI in R with:
library(dnamatch?2);gui()



The GUI

Contains 4 sections:

1) Analyse
- Executes search

2) Data setup
- Select data in search

3) Search setup
- Settings in search

4) Other setup

- Pattern settings for recognizing
different ID formats/types (advanced)

- Select your own Import function

\ 4

Analyse Datasetup Searchsetup Other setup

Save/Load settings

iSave settings to file!

Load settings from file

RESTART
Dhrectories
Selected working directory: STuterialData
Selected name for matchfile; matchfile.csv

Selected name for session folder: | session

Analyse
Remermnber to check the SETUP before searching:

Perform search




Section 1: Analyse

Analyse Datasetup Searchsetup Other setup

Save/Load settings

Saving/loading Save settings to file
setting file Load settings from file
Working directory: RESTART
- Search Results will be stored here! Directories
Matchfile: _ ) Selected working directory: {TutorialData
- Includes full list of match candidates 5
- The file will be extended with new matches welected name formatchiles|  matchflecsy
Session folder: Selected name for session folder:|  session

- Includes detailed search logs

Analyse
Remember to check the SETUP before searching:
Executes the search — 5 [perform search

NB: Remember to save changed settings first in Data setup



Section 2: Data setup

Analyse Data setup Search setup Other setup

Population frequencies

Select population frequency file (mandatory) ‘ Selected frequency file|  C/TutorialData/Fusion 6C_Norway.csv

Selected evidence folders

One or more folders including files

with evidence profiles (mandatory). _ . | v

Searchlng SUbe|deI’S |S OptIOna| Remove marked [] Consider subfolders

Selected reference folders

Folder(s) including files with B | v
reference profiles (optional). —

. . . Remove marked [ Consider subfolders
Searching subfolders is optional.

Selecting specific 5amplelDs (510s)

Specific Samples to search (optional) _ Selected SIDs: | v
Add an D

Rermowve marked ID

o . Selecting specific BatchlDs (BIDs)
Specific Batch(es) to search (optional) _ selected B0 |

(must be name of evidence profile files)

Add an DY Remowve marked ID

Selecting specific CaselDs (CIDs)

Specific Case(s) to search (optional) ‘ Selected CIDs: | >

Add an IDv Remove marked ID




Sect|on 3 Search Setup Analyse Data setup Search setup Other setup

Score thresholds

Matching allele counting (MAC): |D.?5

Possible to change search  quistiveir: [100

tlme (Set When GUI Opened) Cuantitative LR: |1DDD

Search ocptions
Search within same cases (CID):
Search between stains:

Search strategy:

Model setup

Selecting kit will activate ;
the degradation model set kit [Fusion 6

Drop-in prob= |D.D5
Dropin-model 4

Lambda params= |D.D1

Min Freg= |0.001

Thresholds used to filter

data (remove alleles and

. T Prefilter thresholds
ignore markers)

Analytical threshold (AT) |'IDD

Stutter rate threshold |D.'I

Majors are extracted for

Major extraction rate threshold |D.I5

between stain search

Minirnum loci requirement (Evid) |I5

Minirnum loci requirement (Maj) |3

Don’t forget to save the settings!

EFM option: number of

N .
—> Time windows

Mumber of days back (days):

Timne difference between matches (days): |Ir1f

Search time (YY-MM-DD-HH-MM-55)

Other cptions

Plot score histogram in search
Write detailed score info to file
Print graph of matches:

lgnore empty markers:

Max contr.num. (QUAL):

Max contr.num. (QUARK]:

Req.optirm.num. (CUAN]:

Save settings required MLE optimizations

O MAC () +Qual (@) ++0uan

(Inf

|20-06-03-17-03-55 |

Update time stamp (current tir

O NO @) VES
O NO @ VES
O NO @ VES
@® NO O VES

Used whe
multiple |




Section 4: Other setup

Symbol used to recognize following (seperator sign)

« SID = SamplelD Anslyse Datasetup Search setup Other setup
. RID = ReplicatelD T butems et

« CID = CaselD

Format of SampleNames = SID_RID_CID
(mandatory) Set pattern for SamplelDs (SIDs):

‘Set pattern for Separating IDs:E _

/ Required pattern(s): |
Used to restrict on specific patterns in SID

Add a pattern Remove a pattern
Useful for filtering specific sample types (optional)

Set pattern for Batch files (BIDs):

Required pattern(s): |

Used to restrict on specific patterns in Batch files (BID
Useful for filtering specific batch types (optional) Add a pattern

Remove a pattern

Select import data functions (Evid/Ref):

Selected import function (Evid): | nene

Select a file with a R-function for reading data P
. . . Selected import function (Ref): none
which returns a table in EuroForMix format Ll

- Can be separate for Evid and Ref profiles Set back to default



Tutorial using a Fusion 6C example



Setup (page 1)

Analyse Datasetup Search setup Pattern setup

Save/Load settings
Save settings to file

Load settings from file

RESTART
Directories
Select workdirecto ry: / Selected working directory:; Ci/Users/oyvbl/Dropbex/Forensic/MixtureProj/myDev/dnamatch2Dev
The match and session-info will - [

be created under this folder.

Selected name for session folder: | session

Analyse
Remember to check the SETUP before searching:

Perform search




Setup (page 2)

Analyse Datasetup Search setup Other setup

Population frequencies

v

(| Selected frequency fil &) C:/Users/oyvbl/Dropbox/Forensic/MixtureProj/myDev/dnamatch2DEV/ TutorialData/Fusion 6C_Norway.csv
NL i

Select workdirectory:
The match and session-info will Selected evdence folders

/ dd a folder: ) |C:_a’Users_a'c-)rvbI_J'Dropbox_fForensic_e'MixtureF'rc-j_a'myDev_fdnamatchZDE‘u’_a"l'utc-riaIData_fevids ~

be created under this folder. fdds!

Remove marked  [] Consider subfolders

Selected reference folders

.
‘\\Add a folde/r/) |C:_a‘Users_e'o)r\rbI,a'Dropbox_a‘Forensic,a'MixtureProj_e’m)rDev_a‘dnamatchZDE‘u’;"I'utoriaIData,a‘refs ~

Remowve marked | [ ] Consider subfolders

Selecting specific SamplelDs (SIDs)

Selected 5I0s: | -

Add an ID Remowve marked 1D

Selecting specific BatchlDs (BIDs)

Selected BIDs: | w

Add an ID Remove marked 1D

Selecting specific CaselDs (CIDs)

Selected CID= | w

Add an ID Remowve marked 1D




Setup (page 3)

Analyse Data setup Searchsetup Other setup

Score thresholds P Search options
Matching allele counting (MACMD;E - | Search within zame cazes (C}Dﬁ/(jf\iag;’gin\
Crualitative LR: ‘( |'|DD ) | Search between stains: \QI‘\{E@E’ES//
CQuantitative LR: \\L'IDFID - | Search strategy: (0 MAC O +Qual ®) ++CQuan
Model setup Tirme windows
Set kit: <:::IFU;DH 6C 7’:’ \;|:> Murmber of days back (days): |Inf |
Drop-in prob= |D.D5 — | Time difference between matches (days): |Inf |
Lambda param= |D,D‘| | Search time (¥Y-MM-DD-HH-MM-55) |2D—D5—D5—15—15—51 |
Min Freq= |D.DD1 | EUpdatetime stamp(currenttimejlé

Other opticns

Prefilter thresholds B Plot score histogram in search () MO (® YES

Analytical threshold (AT) </|'I o0 \/‘ | Write detailed score info te file () NO (@) YES

Stutter rate threshold |D.1 | Print graph of matches: (D) NO (® YES

Major extraction rate threshold |D.E- | Ignore empty markers: i® NO O YES

Minimum loci requirement (Evid) |E- | Max contr.num. (QUAL): |4 |
Minimum loci requirement (Maj) |3 | Max contr.num. (QUAN): |3 |

Req.optim.num. (QUAN]): |2 |




=] Batch1txt £3

Setup (page 4)

Sample Name Marker

S-001_R-1_C-01
S-001_R-1_C-01
5-001_R-1_C-01
5-001_R-1_C-01
5-001_R-1_C-01
5-001_

Allele 1 Allele 2 Allele
D351358 15 17 HNA NA HNA NA HNA
D151656 14 19.3 WL, NA NA HNA
D25441 11 14 HMNA NA HNA N NA
D1051248 13 14 HNA N NA NA
D135317 11 13 HMNA NA HNA NA NA
PENTAR E 11 14 NA NA HNA N&A NA

539 12 N MNA NA HNA NL

Use default values

We could have used SIDpattern =

BlDpattern = “Batch”

HL
HL
ML
ML
ML
ML
ML

Allele 4 Allele 5 Allele
HER Ha 17&% 21494 Ha Ha
N Ha HNA 1799 1283 Ha
HR HNa 437 1370 HNR HNA HNA
HNRL HNa HMNA 2234 2081 HEL
N H& 873 1720 N H&
HR HNA 138 118& HNR HNA HNA
N HN& 19&8 2258 N H&

iSet pattern for Separating I[F\_

Set‘Eatterr;’fcr SamplelDs (5/Ds):

6 Allele 7T
HA HN&a HA
HA HN&a HA
HA HN&a HA
HA HN&a HA
HA HN&a HA
HA HN&a HA
HA HN&a HA

Allele 8
HL HA

HL HA

HEL
HEL
HEL
HEL
HEL

HA
HA
HA
HA
HA
HA
HA

HA

HA
HA

HA

HA

Analyse Datasetup Search setup Pattern setup

Notice the underscore patte

Required pattern(s): |

Add a pattern

Remove a pattern

Set pattern for Batch files (BIDs):

Required patternis): |

Add a pattern

Rermove a pattern



Time to perform search!

Analyse Data setup Search setup Other setup

Save/Load settings

{Save settings to file!

Load settings from file

RESTART
Directories
Selected working directory: /MutorialData
Selected name for matchfile: matchfile.csv

Selected name for session folder: | session

Analyse

Remember to check the SETUP before searching:

—~
7

Perform search

Open Rgui and look on the R-console for progress information!



Temporary results: MAC

[1] "Number of imported references: 100"

[1] "Number of loci to use: 23"

[1] "Mumber of samples to search: 43"

[1] "Wumber of reference profiles to search: 143"

[1] "Calculating MAC for all €149 comparisons: All refs against all stains
[1] "Calculating MAC scores took 1 seconds™

[1] "Number of comparisons satisfying (after filters) threshMAC=0.75: 7&"
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Temporary results: LRgual

"Estimating num. contr. for 2Z0 stains”

"Calculating LRgual for 76 combinations™

"50% LR qual calculation complete™

"100% LE gual calculation complete™

"Calculating LR (gual) took 25 seconds”

"Number of comparisons satisfying threshLREqual>100:

14'"
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Final results: LRquan

"Calculating LEquan for 14 combinations (92 unigue samples)”

"56% LR quan calculation complete™

"Calculating LR (guan) took 52 seconds™

"Number of comparisons satisfying threshLBEgquan>1000: 14"

"Search completed! Storing results..."™

"Number of matches=12" Frequency of LRquan score

Frequency

T T T T T T
5 10 15 20 25 30

log10LR

35



Match graph

012 True matchlist:
S o @ C-06 S_MEC_M
Refl: S40,512
S-I}-I- C-06
sos(Fco Ref2: S42,536
S-[I'lj{:—ﬂ'lfi-
oo Ref3: S43,525,S3 (missing)
Refd: S37,521
S_MIC_D& S—[I'I]'i{:—[l'?'

- Ref5: S5



S3 (false negat|ve) 16 dropouts!

S-003_R-1_C-02
AMEL D351358 DI1S1656 D25441 D1051248 DI135317 PENTAE
Label 1: ref3
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Close GUI after use

t? dnamatch2 v2.0.0 — O

Analyse Data setup Search setup Pattern setup Clo

Save/Load settings

Save settings to file

Load settings from file

RESTART
Directories
Selected working directorny: C:/Users/oyvbl/Dropbox/Forensic/MixtureProj/myDev/dnamatch2Dev
Selected name for matchfile: matchfile.csv

Selected name for session folder:|  session

Analyse

Remember to check the SETUP before searching:

Perform search;




Result and Log files

In work directory: “matchfile.csv®
(includes details about match candidates)

In session folder: Log files given by the time stamp

E LRqualResults_19-07-24-13-29-45.csv Overview of all LRs in QUAN comparison
E LRquanResults_19-07-24-13-29-45.csv Overview of all LRs in QUAN comparison
\Z| matchinfo_19-07-24-13-29-45.csv Profiles details for matches

E refratches_19-07-24-13-29-45.c5v List of ref-evid matches

E stainmatches_19-07-24-13-29-45.csv List of evid-evid matches

&2 search Log_19-09-03-16-56-00.csv

Log with argument given to search



Assumed number

Matchinfo

|= matchinfo_13-09-03-16-56-00.csv E3 l

of contributors

used for LR
Mixture proportion of POl —

&

=]

=]

&

(1]

\\\i\‘"nLDc5=22" "MAC=0.977 - MM=1" ¥

= pmMx=1"

"refl"™ "5-040 R-1 C-0&"

"nContr=1" "LEgqual=1.17&2e+30"
"LEgquan=&.1453=+30"

#————REFERENCE———-" "————————— TARGET-———-——-
"D3IS51358: 1l&f17" "16f17 - B25/563"
"D1S1656: 15.3/17" ™15.3/17 - 1037782
"D25441: 11/14™ ™11/14 - 598/376"
"D1051248: 14/14™ 14 - Sel"

"D135317: 13/13" 13 - &e51"

"PENTA E: 12/15" "12f15 - 313/144"
"D1E5535: 511" ™11/9 - 1071/21e7"
"D18551: 14/15"™ ™14/19 - 114&6/565"
"D251338: 20/2&" "20/26 - 25774737

"CSF1PO: 12/13" ™12/13 - 8BT/225"

"PENTZ D: S5/10"™ ™10/9% - S55&/137"
"THOLl: &/9.3" "g/f9.3 - 2111/2753"
"VWA: 14/15" "14f15 - T713/1238"
"D21511: 28/25" "28/20 - 512/114%5"
"D75820: 9711™ ™11/9 - 358/185"
"DE5SB18: 912 ™12/9 - 3IT70/762"
"TPOX: B/11" "11/8 - 38OS7B1"
"DES1175: 13/13" 13 - 25577
"D125391: 18/18" 718 - 2elLS"™
"D195433: 13/1le" "13f1le - SBS/E7E™
WSE33: 21/27.2" "21 - g44"

"D2251045:
"FGA: 22.2/25"

15/1e" THL — HATW
w22.2/25 - 933/7049"

o

Peak heights

Number of allele
missmatches



[=] searchLog_15-09-03-16-56-00.csv E4

THIS IS A LOG FOR A dnamatch2 RUON

dnamatchZ version: 2.0.0

Other packages: (eurcformix 2.2.1, forensim 4.3)
E-version used: R version 3.5.1 (2018-07-02)
User: oyvbl

Created: 2019-09%-03 1l&:56:25

(A BT O L o

=1 ™

o Co

evidfold: C:/Users/ovvbl/Dropbox/Forensic/MixtureProi/myDev/dnamatchZDev/evids
10 fregfile: C:/Users/oyvbl/Dropbox/Forensic/MixtureProj/myDev/dnamatch2Dev/Fusion &C Norway.csv
reffold: C:/Users/oyvbl/Dropbox/Forensic/MixtureProj /myDev/dnamatch2Dev/refs
zameCID: TRUE

betweensamples: TRUE

Thist: Inf

threshMacC: 0.75

threshLRE: 100/1000

17 threshHeight: 100

threshStutt: 0.1

threshMaj: 0.6

minLocStain: 3

minLocHMaj: 3

pC: 0.05

lambda: 0.01

kit: Fusion &C

minFreg: 0.001

searchtime: 2019-09-03 16:56:00

SIDvec:

BIDvec:

CIDvec:

timediff: Inf

IDsep: _

BIDptrn:

SIDptrn:

printHistPlots: TRUE

writeScores: TRUE

maxk: 4/3

matchfile: matchfile.csv

sessionfold: session
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