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Molecular dissection of a crime scene:
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source: toaSTR
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Source: Welt-Atlas.de Source: https://www.bka.de

2018:

over 

23.000 

DNA 

traces

Source: https://www.miaminewtimes.com

over 40% of the crimes
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Tools

Source: TFS
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GlobalFiler™ NGS STR Panel v2 

Locus Category

TPOX

CODIS

D3S1358

FGA

D5S818

CSF1PO

D7S820

D8S1179

TH01

vWA

D13S317

D16S539

D18S51

D21S11

D1S1656

D2S1338

D2S441

D10S1248

D12S391

D19S433

D22S1045

Locus Category

D1S1677

non-CODIS/other

D2S1776

D3S4529

D4S2408

D5S2800

D6S1043

D6S474

D12ATA63

D14S1434

PENTA D

PENTA E

Locus Category

AMEL-X

sex determination

AMEL-Y

rs2032678

DYS391

SRY
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Converge™ Software v2.1 
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Converge™ Software v2.1 
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Converge™ Software v2.1 
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Sensitivity and mixtures 

DNA input PCR cycles

1ng 23

500pg 23

250pg 25

125pg 26

62pg
28

31pg

Mixture DNA input (1ng final)

M control 1ng male

F control 1ng female

1:1 0.5ng female + 0.5ng male

1:4F 0.8ng female + 0.2ng male

1:9F 0.9ng female + 0.1ng male

1:29F 0.95ng female + 0.05ng male

1:4M 0.8ng male + 0.2ng female

1:9M 0.9ng male + 0.1ng female

1:29M 0.95ng male + 0.05ng female

all amplified in duplicate

Control DNA 2800M
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Caseworks

GEDNAP 56 and GEDNAP 57

13 samples from 5 crime scenes, amplified in duplicate



Institut für Rechtsmedizin

General performance – depth of coverage

reads
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General performance – interlocus balance

+60%

+45%

+30%

+15%

100%

-15%

-30%

-45%

-60%

higher relative
marker covergae

expected (equal)

lower relative
marker coverage
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General performance - intralocus balance 

h
et

er
o

zy
go

u
s

b
al

an
ce



Institut für Rechtsmedizin

General performance – concordance

concordance

discordance

CE: PowerPlex® ESX 17 System
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D12S391 - discordance

Source: STRait Razor v3
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General performance – stutter

lowest stutter: TH01 (5,5%)

highest stutter: D12ATA63 (18,9%)
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Sensitivity - coverage

reads

re
ad

s
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Sensitivity – drop outs

100%

locus

allelic

reads
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Locus Female contributor Male contributor

Penta_D 13 13 9 9

Penta_E 13,14 13,14 7,17 7,17

D2S1338 19,25 19,25 17,21 17,21

D22S1045 11,16 11,16 11,15 11,15

TPOX 8 8 8 8

D2S1776 9,12 9,12 11 11

D13S317 10,11 10,11 11,12 11,12

D21S11 29,31 29,31 29,32.2 29,32.2

D3S4529 13,15 13,15 13,17 13,17

D18S51 16,17 16,17 15,18 15,18

FGA 23,25 23,25 22,23 22,23

D10S1248 15 15 13 13

D4S2408 9 9 8,9 8,9

D1S1677 15,16 15,16 14 14

D12ATA63 12,19 12,19 12,13 12,13

DYS391 - - 10 10

D19S433 14,15.2 14,15.2 13 13

D2S441 11,11.3 11,11.3 10,12 10,12

D14S1434 13 13 10,13 10,13

D5S2800 14 14 14,18 14,18

D7S820 10,12 10,12 8,10 8,10

D8S1179 12,13 12,13 12,14 12,14

CSF1PO 10 10 10 10

D1S1656 11,15.3 11,15.3 15.3,18.3 15.3,18.3

vWA 14,16 14,16 17 17

D6S474 14,17 14,17 14 14

D12S391 19,22 19,22 18,25 18,25

D16S539 11,12 11,12 11,13 11,13

D6S1043 11,12 11,12 11,12 11,12

D5S818 10,13 10,13 10,11 10,11

TH01 7,9.3 7,9.3 8,9.3 8,9.3

D3S1358 14 14 13,17 13,17

Locus Female contributor Male contributor

sequence-based long sequence-based sequence-based long-sequence based

Penta_D

Penta_E

D2S1338

D22S1045

TPOX

D2S1776

D13S317 10,11 11,12

D21S11

D3S4529

D18S51

FGA

D10S1248

D4S2408

D1S1677

D12ATA63

DYS391

D19S433

D2S441

D14S1434

D5S2800 14

D7S820

D8S1179

CSF1PO

D1S1656 11,15.3 15.3,18.3

vWA 17

D6S474 14

D12S391

D16S539

D6S1043

D5S818 10,13 10,11

TH01

D3S1358

Mixtures  
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Mixtures – sequence-based alleles  

contributor 1

mix 1:1

contributor 2

contributor 1

mix 1:1

contributor 2
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Mixtures – long sequence-based alleles  

contributor 1

mix 1:1

contributor 2
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Casework: GEDNAP 

56 57

source contributor source contributor

PersonA blood male PersonA blood female

PersonB blood male PersonB blood male

PersonC blood female PersonC blood male

Stain1 blood male Stain1 blood male

Stain2 blood male Stain2 sperm male

Stain3 sperm male Stain3 blood 2x female; male

Stain4 blood 2x male Stain4 blood female; male
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Casework: GEDNAP 

56 57

concordance
CE: PowerPlex® ESX 17 System

PersonA 100% PersonA 100%

PersonB 100% PersonB 100%

PersonC 100% PersonC 100%

Stain1 100% Stain1 100%

Stain2 100% Stain2 100%

Stain3 100% Stain3 100%

Stain4 100% Stain4 100%
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Casework: GEDNAP 

56 57

sequence-
based

long sequence-
based

sequence-
based

long sequence-
based

PersonA +4 PersonA +2 +6

PersonB +5 PersonB +4

PersonC +1 +5 PersonC +3

Stain1 +2 Stain1 +1 +2

Stain2 +1 +5 Stain2 +1 +3

Stain3 +1 +2
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GEDNAP 56 - Stain 4 - 2x male
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GEDNAP 56 - Stain 4 - 2x male
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GEDNAP 57 - Stain 3 - 2x female; male
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Casework: mixtures

Case Traces Source Contributor DNA input

3

robbery

M17 swab (handbag at crime scene) complex mix 250pg

M18 swab (body) suspect 1ng

1

burglary

M9 swab (bottle) suspect1 62pg

M10 cigarette butt suspect2 1ng

M11 cigarette butt mixture 1ng

2

homicide

M6 swab (blood on thumb) suspect 250pg

M7 blood (floor at crime scene) victim 1ng

M8 blood (knife's blade) mixture 62pg
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Case 1

Locus suspect1

CE

suspect1

NGS

suspect2

CE

suspect2

NGS

Amel XY XY XY XY

D2S1338 17,20 17,20 20,23 20,23

D22S1045 11,15 11,15 11,15 11,15

D21S11 28,30 28,30 28,32.2 28,32.2

D18S51 12,16 12,16 16,17 16,17

FGA 22,23.2 22,23.2 19,23 19,23

D10S1248 15,17 15,17 16,17 16,17

D19S433 13,13 13,13 14,15 14,15

D2S441 11,11
11,11

SNP
10,16 10,16

D8S1179 15,16 15,16 13,14 13,14

D1S1656 13,14 13,14 11,12 11,12

vWA 16,17 16,17 16,17 16,17

D12S391 15,21 15,21 22,25 22,25

D16S539 10,13
10,13

SNP
9,11

9,11

SNP

TH01 7,7 7,7 7,9 7,9

D3S1358 15,18 15,18 16,18 16,18

Locus suspect1

CE

suspect1

NGS

suspect2

CE

suspect2

NGS

Amel XY XY XY XY

D2S1338 17,20 17,20 20,23 20,23

D22S1045 11,15 11,15 11,15 11,15

D21S11 28,30 28,30 28,32.2 28,32.2

D18S51 12,16 12,16 16,17 16,17

FGA 22,23.2 22,23.2 19,23 19,23

D10S1248 15,17 15,17 16,17 16,17

D19S433 13,13 13,13 14,15 14,15

D2S441 11,11
11,11

SNP
10,16 10,16

D8S1179 15,16 15,16 13,14 13,14

D1S1656 13,14 13,14 11,12 11,12

vWA 16,17 16,17 16,17 16,17

D12S391 15,21 15,21 22,25 22,25

D16S539 10,13
10,13

SNP
9,11

9,11

SNP

TH01 7,7 7,7 7,9 7,9

D3S1358 15,18 15,18 16,18 16,18
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Case 1

Locus suspect1

CE

suspect1

NGS

suspect2

CE

suspect2

NGS

mixture

CE

Amel XY XY XY XY XY

D2S1338 17,20 17,20 20,23 20,23 17,20,23

D22S1045 11,15 11,15 11,15 11,15 11,15

D21S11 28,30 28,30 28,32.2 28,32.2 28,30,32.2

D18S51 12,16 12,16 16,17 16,17 12,16,17

FGA 22,23.2 22,23.2 19,23 19,23 19,23

D10S1248 15,17 15,17 16,17 16,17 15,16,17

D19S433 13,13 13,13 14,15 14,15 13,14,15

D2S441 11,11
11,11

SNP
10,16 10,16 10,11,16

D8S1179 15,16 15,16 13,14 13,14 13,14,15,16

D1S1656 13,14 13,14 11,12 11,12 11,12,13,14

vWA 16,17 16,17 16,17 16,17 16,17

D12S391 15,21 15,21 22,25 22,25 15,21,22,25

D16S539 10,13
10,13

SNP
9,11

9,11

SNP
9,10,11,13

TH01 7,7 7,7 7,9 7,9 7,9

D3S1358 15,18 15,18 16,18 16,18 15,16,18

Locus suspect1

CE

suspect1

NGS

suspect2

CE

suspect2

NGS

mixture

CE

mixture

NGS

Amel XY XY XY XY XY XY

D2S1338 17,20 17,20 20,23 20,23 17,20,23 17,20,23

D22S1045 11,15 11,15 11,15 11,15 11,15 11,15

D21S11 28,30 28,30 28,32.2 28,32.2 28,30,32.2 28,30,32.2

D18S51 12,16 12,16 16,17 16,17 12,16,17 12,16,17

FGA 22,23.2 22,23.2 19,23 19,23 19,23 19,23

D10S1248 15,17 15,17 16,17 16,17 15,16,17 15,16,17

D19S433 13,13 13,13 14,15 14,15 13,14,15 13,14,15

D2S441 11,11
11,11

SNP
10,16 10,16 10,11,16 10,11,16

D8S1179 15,16 15,16 13,14 13,14 13,14,15,16 13,14,15,16

D1S1656 13,14 13,14 11,12 11,12 11,12,13,14 11,12,13,14

vWA 16,17 16,17 16,17 16,17 16,17 16,17

D12S391 15,21 15,21 22,25 22,25 15,21,22,25 15,21,22,25

D16S539 10,13
10,13

SNP
9,11

9,11

SNP
9,10,11,13 9,10,11,13

TH01 7,7 7,7 7,9 7,9 7,9 7,9

D3S1358 15,18 15,18 16,18 16,18 15,16,18 15,16,18
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Case 1 - cigarette butt from the scene

suspect1

suspect1

suspect2

suspect1

suspect2
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Case 2

Locus suspect

CE

suspect

NGS

victim

CE

suspect

NGS

Amel XX XX XX XX

D2S1338 22,25 22,25 22,22 22,22

D22S1045 11,14 11,14 11,16 11,16

D21S11 29,31 29,31 30,31 30,31

D18S51 12,16 12,16 15,16 15,16

FGA 26,28 26,28 21,22 21,22

D10S1248 14,14 14,14 13,13 13,13

D19S433 13,13 13,13 13,13 13,13

D2S441 10,14 10,14 14,14 14,14

D8S1179 13,13
13,13

iso
12,15 12,15

D1S1656 17.3,17.3
17.3, 17.3

SNP
14,16.3

14,16.3

SNP

vWA 15,17 15,17 17,18 17,18

D12S391 17,19 17,19 18,18
18,18

iso

D16S539 12,12 12,12 9,11
9,11

SNP

TH01 7,8 7,8 7,9 7,9

D3S1358 17,17 17,17 14,17 14,17

Locus suspect

CE

suspect

NGS

victim

CE

suspect

NGS

Amel XX XX XX XX

D2S1338 22,25 22,25 22,22 22,22

D22S1045 11,14 11,14 11,16 11,16

D21S11 29,31 29,31 30,31 30,31

D18S51 12,16 12,16 15,16 15,16

FGA 26,28 26,28 21,22 21,22

D10S1248 14,14 14,14 13,13 13,13

D19S433 13,13 13,13 13,13 13,13

D2S441 10,14 10,14 14,14 14,14

D8S1179 13,13
13,13

iso
12,15 12,15

D1S1656 17.3,17.3
17.3, 17.3

SNP
14,16.3

14,16.3

SNP

vWA 15,17 15,17 17,18 17,18

D12S391 17,19 17,19 18,18
18,18

iso

D16S539 12,12 12,12 9,11
9,11

SNP

TH01 7,8 7,8 7,9 7,9

D3S1358 17,17 17,17 14,17 14,17
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Case 2

Locus suspect

CE

suspect

NGS

victim

CE

victim

NGS

mixture

CE

Amel XX XX XX XX XX

D2S1338 22,25 22,25 22,22 22,22 22,25

D22S1045 11,14 11,14 11,16 11,16 11,14,16

D21S11 29,31 29,31 30,31 30,31 29,30,31

D18S51 12,16 12,16 15,16 15,16 12,15,16

FGA 26,28 26,28 21,22 21,22 21,22,26,28

D10S1248 14,14 14,14 13,13 13,13 13,14

D19S433 13,13 13,13 13,13 13,13 13

D2S441 10,14 10,14 14,14 14,14 10,14

D8S1179 13,13
13,13

iso
12,15 12,15 12,13,15

D1S1656 17.3,17.3
17.3, 17.3

SNP
14,16.3

14,16.3

SNP
14,16.3,17.3

vWA 15,17 15,17 17,18 17,18 15,17,18

D12S391 17,19 17,19 18,18
18,18

iso
17,18,19

D16S539 12,12 12,12 9,11
9,11

SNP
9,11,12

TH01 7,8 7,8 7,9 7,9 7,8,9

D3S1358 17,17 17,17 14,17 14,17 14,15,17

Locus suspect

CE

suspect

NGS

victim

CE

victim

NGS

mixture

CE

mixture

NGS

Amel XX XX XX XX XX XX

D2S1338 22,25 22,25 22,22 22,22 22,25 22

D22S1045 11,14 11,14 11,16 11,16 11,14,16 11,14,16

D21S11 29,31 29,31 30,31 30,31 29,30,31 29,30,31

D18S51 12,16 12,16 15,16 15,16 12,15,16 15,16,17

FGA 26,28 26,28 21,22 21,22 21,22,26,28 21,22

D10S1248 14,14 14,14 13,13 13,13 13,14 13,14

D19S433 13,13 13,13 13,13 13,13 13 13

D2S441 10,14 10,14 14,14 14,14 10,14 10,14

D8S1179 13,13
13,13

iso
12,15 12,15 12,13,15 12,13,15

D1S1656 17.3,17.3
17.3, 17.3

SNP
14,16.3

14,16.3

SNP
14,16.3,17.3 14,16.3,17.3

vWA 15,17 15,17 17,18 17,18 15,17,18 15,17,18

D12S391 17,19 17,19 18,18
18,18

iso
17,18,19 18,18

D16S539 12,12 12,12 9,11
9,11

SNP
9,11,12 9,11,12

TH01 7,8 7,8 7,9 7,9 7,8,9 7,8,9

D3S1358 17,17 17,17 14,17 14,17 14,15,17 14,15,17,17
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Case 2 - bloody knife from the scene

suspect

suspect

victim

victim
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Case 3
Locus suspect

CE

suspect

NGS

Amel XY XY

D2S1338 19,24 19,24

D22S1045 15,15 15,15

D21S11 32,32.2 32,32.2

D18S51 14,17 14,17

FGA 25,26 25,26

D10S1248 13,14 13,14

D19S433 15,15.2 15,15.2

D2S441 10,11.3 10,11.3

D8S1179 10,15 10,15

D1S1656 12,17.3
12,17.3

SNP

vWA 16,16 16,16

D12S391 18,22 18,22

D16S539 9,11 9,11

TH01 6,6 6,6

D3S1358 17,17 17,17

Locus suspect

CE

suspect

NGS

Amel XY XY

D2S1338 19,24 19,24

D22S1045 15,15 15,15

D21S11 32,32.2 32,32.2

D18S51 14,17 14,17

FGA 25,26 25,26

D10S1248 13,14 13,14

D19S433 15,15.2 15,15.2

D2S441 10,11.3 10,11.3

D8S1179 10,15 10,15

D1S1656 12,17.3
12,17.3

SNP

vWA 16,16 16,16

D12S391 18,22 18,22

D16S539 9,11 9,11

TH01 6,6 6,6

D3S1358 17,17 17,17
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Case 3
Locus suspect

CE

suspect

NGS

mixture

CE

Amel XY XY XY 

D2S1338 19,24 19,24 17,19,20,23,24,25

D22S1045 15,15 15,15 11,15,16

D21S11 32,32.2 32,32.2 29,30,31.2,32,32.2

D18S51 14,17 14,17 12,13,14,15,16,17

FGA 25,26 25,26 19,20,22,23,25,26,27,28

D10S1248 13,14 13,14 12,13,14,15,16,17

D19S433 15,15.2 15,15.2 13,14,14.2,15,15.2,16

D2S441 10,11.3 10,11.3 10,11,11.3,14,15

D8S1179 10,15 10,15 10,11,12,13,14,15

D1S1656 12,17.3
12,17.3

SNP
12,15,16,16.3,17.3,18.3

vWA 16,16 16,16 15,16,17,18,19

D12S391 18,22 18,22 17,18,21,22,23

D16S539 9,11 9,11 9,11,12,13

TH01 6,6 6,6 6,7,9,9.3

D3S1358 17,17 17,17 14,15,16,17

Locus suspect

CE

suspect

NGS

mixture

CE

Amel XY XY XY 

D2S1338 19,24 19,24 17,19,20,23,24,25

D22S1045 15,15 15,15 11,15,16

D21S11 32,32.2 32,32.2 29,30,31.2,32,32.2

D18S51 14,17 14,17 12,13,14,15,16,17

FGA 25,26 25,26 19,20,22,23,25,26,27,28

D10S1248 13,14 13,14 12,13,14,15,16,17

D19S433 15,15.2 15,15.2 13,14,14.2,15,15.2,16

D2S441 10,11.3 10,11.3 10,11,11.3,14,15

D8S1179 10,15 10,15 10,11,12,13,14,15

D1S1656 12,17.3
12,17.3

SNP
12,15,16,16.3,17.3,18.3

vWA 16,16 16,16 15,16,17,18,19

D12S391 18,22 18,22 17,18,21,22,23

D16S539 9,11 9,11 9,11,12,13

TH01 6,6 6,6 6,7,9,9.3

D3S1358 17,17 17,17 14,15,16,17
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Case 3
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Case 3
Locus suspect

CE

suspect

NGS

mixture

CE

Amel XY XY XY 

D2S1338 19,24 19,24 17,19,20,23,24,25

D22S1045 15,15 15,15 11,15,16

D21S11 32,32.2 32,32.2 29,30,31.2,32,32.2

D18S51 14,17 14,17 12,13,14,15,16,17

FGA 25,26 25,26 19,20,22,23,25,26,27,28

D10S1248 13,14 13,14 12,13,14,15,16,17

D19S433 15,15.2 15,15.2 13,14,14.2,15,15.2,16

D2S441 10,11.3 10,11.3 10,11,11.3,14,15

D8S1179 10,15 10,15 10,11,12,13,14,15

D1S1656 12,17.3
12,17.3

SNP
12,15,16,16.3,17.3,18.3

vWA 16,16 16,16 15,16,17,18,19

D12S391 18,22 18,22 17,18,21,22,23

D16S539 9,11 9,11 9,11,12,13

TH01 6,6 6,6 6,7,9,9.3

D3S1358 17,17 17,17 14,15,16,17

Locus suspect

CE

suspect

NGS

mixture

CE

mixture

NGS

Amel XY XY XY XY

D2S1338 19,24 19,24 17,19,20,23,24,25 17,19,24

D22S1045 15,15 15,15 11,15,16 11,15,16

D21S11 32,32.2 32,32.2 29,30,31.2,32,32.2 29,29,30,31.2,32,32.2

D18S51 14,17 14,17 12,13,14,15,16,17 12,13,14,15,16,17

FGA 25,26 25,26 19,20,22,23,25,26,27,28 19,20,21,22,23,24,25,26

D10S1248 13,14 13,14 12,13,14,15,16,17 12,13,14,15,16,17

D19S433 15,15.2 15,15.2 13,14,14.2,15,15.2,16 13,14,14.2,15,15.2,16

D2S441 10,11.3 10,11.3 10,11,11.3,14,15 10,11,11.3,14

D8S1179 10,15 10,15 10,11,12,13,14,15 10,11,12,13,14,15

D1S1656 12,17.3
12,17.3

SNP
12,15,16,16.3,17.3,18.3 12,12,14,15,16,17.3

vWA 16,16 16,16 15,16,17,18,19 15,16,17,18

D12S391 18,22 18,22 17,18,21,22,23 17,18,18,22

D16S539 9,11 9,11 9,11,12,13 9,11,12

TH01 6,6 6,6 6,7,9,9.3 6,9,9.3

D3S1358 17,17 17,17 14,15,16,17 15,16,17,17,18
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Case 3 - swab from a handbag

suspect

suspect

suspect



Institut für Rechtsmedizin

Case 3 - swab from a handbag

suspect

suspect
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Casework: cold cases

Case Tra
ces

Source DNA input
(large)

DNA input
(small)

1
burglary/
homicide

(90s)

CC1 stamp
(V)

not 
determined

7pg

CC2 stamp
(V)

7pg 62pg

CC3 stamp
(V)

7pg 15pg

CC4 stamp
(V)

31pg 250pg

2
homicide (80s)

C9 piece of
evidence (C)

15pg 31pg



Institut für Rechtsmedizin

Locus C1

CE

C1

NGS

C2

CE

C2

NGS

C3

CE

C3

NGS

C4

CE

C4

NGS

Amel (X),Y XY XY XY XY XY XY XY

D2S1338 - - (17) 17,23 (17) (23) 17,23 17,23

D22S1045 (15) - (14,15,16) 15,(16) (15,16) 15,(16) 15,(16) 15,16

D21S11 (30) - 29,30 29,30,(31.2) (29) (30) 29,30 29,30

D18S51 - - (13,16) 13,16 (13,15,16) (16) 13,16 13,16

FGA - - (22),24 22,24 (24) 22,(24) 22,24 22,24

D10S1248 (15) - (13,15) 13,15 (13,15) (13,15) 13,15 13,15

D19S433 - - 13,14 13,14 - 13 13,14 13,14

D2S441 (12,14) - (12,14) 12,14 (12,14) 12 12,14 12,14

D8S1179 - (13) 12,(13) 12,13 (12,13) 12 12,13 12,13

D1S1656 (12) - (12),15 12,15 (12,15) (11,12,15) 12,15 12,15

vWA (18) (16,18) 16,18 16,(18) 16,18 16,18 16,18 16,18

D12S391 (17,19) - (17,19,20) 17,19 (17,19) (17,19) 17,19 17,19

D16S539 - (12) (11,12) 11,12 (11,12) 11,12 11,12 11,12

TH01 (9.3) - 6,9.3 6,9.3 6,9.3 (6,9.3) 6,9.3 6,9.3

D3S1358 - - 16,17 16,17 16,17 (16,17) 16,17 16,17

C9

CE

C9

NGS

XX XX

20,25 20,25

15,17 15,17

28,33.2 (28),33.2

14,18 14,18

20,21 20,21

13,14 13,14,(16)

12,14 12,14

10,11.3 10,11.3

12,12 12,12

11,16 11,(16)

15,20 15,20

20,24 20,24

(12),13 12,13

7,9.3 7,9.3

14,14 14,14

Locus C1

CE

C1

NGS

C2

CE

C2

NGS

C3

CE

C3

NGS

C4

CE

C4

NGS

Amel (X),Y XY XY XY XY XY XY XY

D2S1338 - - (17) 17,23 (17) (23) 17,23 17,23

D22S1045 (15) - (14,15,16) 15,(16) (15,16) 15,(16) 15,(16) 15,16

D21S11 (30) - 29,30 29,30,(31.2) (29) (30) 29,30 29,30

D18S51 - - (13,16) 13,16 (13,15,16) (16) 13,16 13,16

FGA - - (22),24 22,24 (24) 22,(24) 22,24 22,24

D10S1248 (15) - (13,15) 13,15 (13,15) (13,15) 13,15 13,15

D19S433 - - 13,14 13,14 - 13 13,14 13,14

D2S441 (12,14) - (12,14) 12,14 (12,14) 12 12,14 12,14

D8S1179 - (13) 12,(13) 12,13 (12,13) 12 12,13 12,13

D1S1656 (12) - (12),15 12,15 (12,15) (11,12,15) 12,15 12,15

vWA (18) (16,18) 16,18 16,(18) 16,18 16,18 16,18 16,18

D12S391 (17,19) - (17,19,20) 17,19 (17,19) (17,19) 17,19 17,19

D16S539 - (12) (11,12) 11,12 (11,12) 11,12 11,12 11,12

TH01 (9.3) - 6,9.3 6,9.3 6,9.3 (6,9.3) 6,9.3 6,9.3

D3S1358 - - 16,17 16,17 16,17 (16,17) 16,17 16,17

C9

CE

C9

NGS

XX XX

20,25 20,25

15,17 15,17

28,33.2 (28),33.2

14,18 14,18

20,21 20,21

13,14 13,14,(16)

12,14 12,14

10,11.3 10,11.3

12,12 12,12

11,16 11,(16)

15,20 15,20

20,24 20,24

(12),13 12,13

7,9.3 7,9.3

14,14 14,14
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Case 1  
31pg
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Case 1  
7pg
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Conclusions and plans:

Source: Pinterest

easy workflow

reliable results

more casework
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