® genetic inconsistencies and duo parentage testing

Effect of genetic inconsistencies

on duo parentage testing using
COrDIS Plus DNA marker

system
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ic inconsistencies and duo parentage testing

In case of inconsistencies between
DNA profiles of C and AP the decision
as to parentage exclusion should be
based on comparing the obtained CPI

value for the case with the threshold
CPI value adopted by the laboratory
and not on the number of inconsistent

loci observed between the two DNA
profiles.
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® genetic inconsistencies and duo parentage testing

Evaluation of the effect of small number
of genetic inconsistencies on duo

parentage cases using COrDIS Plus
STR marker system
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1-2 inconsistencies — inconclusive result

3 inconsistencies — CPI ~ 1/, 500 (exclusion
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19 Autosomal loci + AMEL

D3S1358 TPOX
THO1 D18S51
D12S391 D16S539
D1S1656 D8S1179
D10S1248 CSF1PO
D2251045 D5S818
D2S441 VWA
D7S820 D21511
D13S317 SE33
FGA

Widely used by paternity laboratories and the Investigative
Committee of the Russian Federation and for forensic casework.
Also used in Latvia, Iran and several other countries
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3,129 duo parentage tests:
paternity - 3,080
maternity - 49

Source of DNA - buccal swabs

PCR — ABI 2720 and SureCycler 8300
Genetic analyser - ABI PRISM® 3500
Analysis software - GeneMapper ID-X 1.4

Calculation of CPI - J. Buckleton, Ch. M. Triggs and S. J.
Walsh (2005)

Familias 3 used for CPI calculations in cases with
inconsistencies

STR mutation rates - AABB 2003 Annual Report

STR mutation rates for D12S391, D1S1656, D10S1248 -
0.001
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No genetic inconsistencies between the child and the alleged
parent were observed in 2,446 (78.17%) cases (minimum
CPI1=2,404)

Paternity - 632 inconsistent cases out of 3,080 cases (20.5%)

Maternity - 2 inconsistent cases (1 inconsistency) out of 49
cases (4.1%)

In 609 cases (19.47%) > 4 genetic inconsistencies
In 74 cases (2.36%) < 4 genetic inconsistencies:
1 inconsistency — 48+ (minimum CPI=241)
2 inconsistencies — 3 (minimum CPI="/44)

3 inconsistencies — 2+ (maximum CPI=1/,7 395)

4 inconsistencies — 10+  (maximum CPI="/4 758 652)
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2 maternity cases
46 paternity cases
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Locus

# of cases

Locus

# of cases

D12S391

7

THO1

0

SE33

D2251045

0

D5S818

D2S441

0

D18S51

D8S1179

VWA

D21S11

FGA

D3S1358

D16S539

CSF1PO

D10S1248

D1S1656

D7S820

D13S317
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COrDIS Plus GlobalFiler®

Case Locus
Child AF Child AF

Case 1* |D8S1179 13,13 13. 15 14,15

Case 2* |D10S1248 13,13 13,14 14,16

Case 3* | D18S51 12,12 12, 20 13, 20

Case 4* |FGA 18, 18 18,24.1 | 21,24 .1

Case 5
(Null allele or]
3 step
mutation,
P1=0.0007)

* - Samples sent to the kit manufacture for sequencing
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2 Repeats difference

Testing additional markers did not reveal further inconsistencies
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Locus Child AF

D12S391 18, 19.3 17,18.3

D7S820 8, 14 10, 13

COrDIS Plus CPI

Testing additional markers did not reveal further inconsistencies
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Locus Child AF Pl

D12S391 21, 27 18, 26 0.0200

D5S818 10, 12 11, 11 0.0041

COrDIS Plus CPI

1
I1 4.06

Testing additional markers did not reveal further inconsistencies
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Locus Child AF Pl

D7S820 10, 12 8,9 0.0001

D5S818 10, 13 9, 1 0.0034

FGA 20, 25 21, 22 0.0002
1.7*10°

(592,287)

COrDIS Plus CPI

Additional testing with biological mother
revealed 2 further inconsistencies (D18S51, CSF1PO)
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Locus Pi

TPOX 909 8, 8 0.0007

D8S1179 11, 14 12,13 0.0037

D21511 28, 29 30, 32.2 0.0010

3.7"10°°

COrDIS Plus CPI :
( l27,395)

Additional testing with AF2 (biological son of AF1) resulted in
non-exclusion of AF2 (all loci are consistent)
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In 23 out of 40 inconsistent loci — 1 repeat difference
between alleles of the Child and AF

4 inconsistent loci — integer / non integer allele

13 inconsistent loci — 2-5 repeats difference

The maximum CPI = /4 755 652
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 For all the cases with 1 and 2 inconsistencies for
COrDIS Plus STR results are in favour of parentage
In question

If the threshold value of CPI1=1/1,000 is adopted
results for all the cases with > 3 inconsistencies for
COrDIS Plus STR will be in favour of exclusion of
parentage in question

For all duo cases with < 3 genetic inconsistencies for
cases with CPI>1/1000 testing the biological parent
and/or alternative alleged parent as well as testing
extra STR loci not in the COrDIS Plus panel is
required to confirm the results of initial testing
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« Technical laboratory staff
G. Kostinyuk

|. Kalambet
N. Kalambet

D. Vinogradova
A. Filippova
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