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Missing persons: a global phenomenon
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25% of missing person cases have a transnational dimension
(European Parliament 2016)

International police cooperation via INTERPOL

CATABASES

International organization established in 1923
INTERPOL General Secretariat in Lyon, France
Legal framework and technical infrastructure for
secure international police data exchange (1-24/7)
National Central Bureau in each member country
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Public Website :
https://www.interpol.int/How-we-work/Notices/Yellow-Notices
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National DNA
Database forensicexaminer

National DNA
Bureau Database

Central repository of DNA profiles
from 87 member countries
> 260,000 active DNA profiles
4indexes:

* Reference (suspect or convicted)
Crime scene

Missing person

Unidentified human remains INTERPOL

\_ Bureau forensicexaminer
Match report within 15 minutes ‘

DNA Datab - -
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International DNA matching in INTERPOL Databases
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DIRECT MATCHING

DNA of the missing persor
international requests (Laur}
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Compare ante-mortem and post- Interpretation tables developed by
No nominal information (only biological mortem DNA data INTERPOL

relationships, date and DNA profiles) All pedigrees accepted Quickly evaluate the statisticalrelevance
Only accessible to the INTERPOLDNA Unit  +  Calculation of likelihood ratio (LR) of the proposed associations

Retention period: 5 years for family DNAand  «  Propose a list of potential Report to countries / Reject / Additional
15 years for unidentified human remains biological associations information required

+ Nocriminal DNAdata

Challenges of international DNA kinship matching
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* First challenge : the choice of method to perform DNA kinship matching computations
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« Bayesian networks
+ Likelihood Ratio (LR) computed for any pedigree to
measure the fit with any UHR profile

Police data (24 autosomal STRs)
Independent loci + Rank potential matches by probability of match

Close relatives only
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Challenges of international DNA kinship matching

* Second challenge : Avoid the biais of using the wrong reference population

D22s1045
1517 M
LR = P(gMP|gFM) _ @ ~—_ Frequencyof « allele 17 » in the
TTP(GRM) T (pl) «— reference popultionis required

o

2251045
17/17

Europe :0.129 East Asia - 0,179 Africa :0.275
America :0.134 Middle East - 0.08
Cent. South Asia: 008 Oceania : 0,108

Amigo et al. (2009)
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Challenges of international DNA kinship matching

* Second challenge : Avoid the biais of using the wrong reference population

el P | Relencopopuiton: 1o
‘ 1p = PGMPIGFM) _ 310 Europe 2x0429
T P(gFM) T p?
] (gFM) P17 Reference population: ;o _ 1 _ ;o
" Aftica 2%0275
Dazsioss
17/17
1 ) L .||‘|||.!‘||H’||
curope 012 Costhsa 0 Afrca 0278
Amerco-0138  Widde fas 008

Cent. South Asia: 006 Oceania : 0,304

Amigo et al. (2009)
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Challenges of international DNA kinship matching
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* Second challenge : Avoid the biais of using the wrong reference population

+ «Worldwide allele frequencies » s Hobar Number of
o il
+ Compilation of data from Buckleton et al. 2016 sopustions sogston
" s 36 i aor
— 369 reference populations. o . oy 208%
~ 183kindividuals ausab w 15697 asan
; 151 s s
~ 2.5 million typed alleles (813 unique alleles) o, - oo e
nck = s 17w
) - 2 ) 1%
+ Theta (6) correction factor (0.03) Nstam 2 s 15%
. Potn B a1z o
A-dependent factors for common, rare, and new alleles Lo = e i

Laurent et al. (2022)
Virtually applicable to any international DNA kinship matching request regardless of ancestry
Confirmation by using national or continental allele frequencies to determine the true LR value
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Challenges of international DNA kinship matching
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* Third challenge : The number of available overlapping STR loci for comparison
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Butler etal. (2012)
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Challenges of international DNA kinship matching

Bk,
NI

* Third challenge : The number of available overlapping STR loci for comparison

COUNTRYA COUNTRYB ;
N
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— | DNA degradation
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20STRs D I“Rs
- UHR
- Son of MP 6STRs
i
|
(4
wty
Butler etal. 2012) * Minimum overlap required in I-Familia = 6 STRs
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Challenges of international DNA kinship matching
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* Fourth challenge : LR interpretation and report of potential biological relationships

N = fapn

LR threshold = report match
LR < threshold = reject match

W LR =0.054

W IR =1456

Froquency

LR =774.741 !
ey LR threshold

>
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to all DNA kinshi the pedigree

i | IRthreshold
=10,000




Challenges of international DNA kinship matching

NI

* Fourth challenge : LR interpretation and report of potential biological relationships
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Laurent etal. (2022)
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Lt Challenges of international DNA kinship matching
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Streamlined interpretation of kinship matching results

Fph,
NUERICO

AEARNENETD > 10g.cLR value s too low to be considered

Laurent et al. (2022)
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Streamlined interpretation of kinship matching results

Interpretation table for scenario « C » [

o
N1

N IEEH N R S I S T N > 1og,gLR value is too low to be considered
x
- ] dtions oNA dta may be ecuied

> More than tehes (¢ )
per 100,000 UHR

> High risk of heavy workioad

> Suggest adding another relative to the pedigree
orinclude additional typed loci

eaion

Laurent et al. (2022)
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Lt Streamlined interpretation of kinship matching results
IR
| | 7][7urn
Interpretation table for scenario « C » |
N |
.
T T S S S S I "‘ . > logLR value is too low to be considered
[] Additional DN data may be required
- > More than hes (c )

per 100,000 UHR
> High risk of heavy workload

> Suggest adding another relative to the pedigree
orinclude additional typed loci

[ eviewthe

> Less than 50 adventitious matches (on average)
per 100,000 UHR
> Compare ante mortem and post mortem data

Laurent et al. (2022)
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s Streamlined interpretation of kinship matching results
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Interpretation table for scenario « C »

1 ] B

e e i A s 3 log,LR value is too low to be considered
- ] ctions oNA dta may be recuired

> More than 50 adventitious matches (on average)
per 100,000 UHR
> High risk of heavy workload

> Suggest adding another relative to the pedigree.
orinclude additional typed loci

[ Reviewtne

> Less than 50 adventitious matches (on average)

s 100000

5" Compare antemartem and postmorem dta
] e roretatonmay beredired

> Risk of germinal mutation or drop-out

Laurent etal. (2022) > _Pedigree may not be accurate (halfsiblings)
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Scientific validation and transparency

Forensic Science International: Genetics

the d process for DNA kinship
matching ustng Werldwide allele frequencies and tallored eutoff
logy (LR thresholds

Seve Mabaswassy

2 s, Robert F.

guis Karier Lurens
5. Buckletan”, Sus
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validation and transparency

Forensic Science International: Geneties s e i s
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the d proeess far DNA kinship
matching using Werldwide allele frequencies and tailoced eutoff
logioLR: thresholds
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First international confirmed match with I-Familia

Bl
NIRIC
" Jresitn.
*  October2020 "’1_ 5 { g April 2004
+ Request from NCB Rome ek~ Ventm + Body found in Adriatic Seal
+ Missing Person since April @ f ol by Croatian Police
2004 +  Nofingerprints or face
* NoDNAprofile available | P55 data
for the missing person “hotgana « 81 +  DNAprofile from human
*  DNAprofile from 2 b remains
children L Forca + Nomatch in National DNAY
+  Upload of pedigree T o e 30 database
information to I-Familia Ptac o *  DNA profile shared by

NCB Zagreb in April 2004
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Confirmationof the missing person’s
entity by both NCBs
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=, Potential match report
INTLRPOL
Deor B Collogues,
Pease b iformed tha  potenta bicogial eltianshp hs besn denfed using ntmations VA it mtehing hrough

INTERPOL missing persons' family DNA database.

The patential biological relationship was found between 2 profiles submitted by your NCB:
The DN profile barcode 2013.000829798472, submitted by NCB A" an 2708/2011, chtained from unisentified human remains
- The DNA profile with the NCB reference 2021-43897533875, submitted by NCB “B" on 10/05/2021, belonging to the relative of a missing person

Foe your infermiation, the logulR likelihood ratio calculated with the svailable pedigrae reaches 2 valus of 820, which (s above the minimum valus
threshold set by INTERPOL sllowing the repcet of promising biological kinship relationships, The match wes found on 16 overlspping STR markers and
with fio mutatian to be repcred. of disappearance of ins) were therefore have not been
crosschecked

assaciation eould lead Lo the identifization of the missing persan and helz bring clusure to the family, we highly encourage your NCB
im the '8 your national proce

* Noinformation given on DNA profiles
* No information about the case / family pedigree and familial relationships
« Only the countries can decide if they wish to cooperate with the other source of data

10/6/2022

25

&,
k. Statistics of I-Famil
SR
";m m;;“;ﬁ 68 countries are providing DNA data
mm:ﬁfmm = "‘f;;‘;‘;: 3 confirmed matches
i o 40 matches pending confirmation
S T oy
e = o International and national matches
== == wassuploads
oo s
s s oo z Changes in the DNA legislation

TOTAL WORLD 933 RELATIVES. 9,519 UNKNOWN BODIES
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How can you help ?
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Submit UHR and Family DNA Data to INTERPOL via your NCB
No nominal information required

1 biological relative required (2 prefered)

Full STR profiles highly appreciated

Contains instructions (choice of family members) and rules on the

processing of data

Autosomal DNA (Y-STR and mtDNA optional)

Statement of compliance and consent

— The source hereby confirms that its provision of these DNA profiles of the

missing person’s relatives for their inclusion and use in the I-FAMILIA
database, in accordance with the INTERPOL Policy on using family DNA
profiles of missing persons for kinship matching, complies with its national

law. The source further confirms that it has obtained the free, express and
informed consent of the said missing person’s relatives, or has national legal
provision, for the purpose of international search.
Forms, brochure and policy available in 4 languages paEFIE
Mass-upload options available
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Extraction of national UHR DNA profiles

POL

CODIS-to-INTERPOL export function
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N%{%n Extraction of national biological relatives DNA profiles
XLSX2XML SPREADSHEET
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INTERPOL

INTERPOL’s new service : I-Familia

iciency d tailored LR
thresholds confirmed using simulated DNA profiles

NIST 1036 Revised U.S. Population Dataset (July 2017) %
African-American / Asian / Caucasian / Hispanic

Isolated populations:

Native Americans (Ng et. al, 2016)
Mexican-Mestizo population from Northwest Mexico
(Martinez-Cortes et. al, 2019)

Circassian subpopulation in Jordan (Al-Eitan et. al, 2020)
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INTERPOL’s new service : I-Familia

T I R

As

real matches with a

a LR threshold of 1,000 fal i similartoa LR

ol under review
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INTERPOL

Mass-upload options

CODIS-to-INTERPOL export function XLSX-to-INTERPOL export function

Excel
spreadsheet
for mass
upload
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How can you help ?
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