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Lessons and observations

 - Familial Searching has proven to be useful in identifying relatives of unknown 
persons in the Dutch criminal DNA database, thereby eventually leading to the 
identification of offenders.  

 - Until now our procedure has not led to any false positives being reported.
 - Predicted number of false positives agree well with actually found numbers, but 
for rare profiles (small RMP) predictions may underestimate the true amount. 
Further research is in progress.

 - Additional DNA typing is very effective to eliminate false positives.
 - The possibility that the actual relationship may differ from the searched 
relationship should be considered (see case 2).

 - It has in some cases been very difficult to retrieve pedigree information for 
possibly related individuals.

 - The PoD and numbers of false positives are very profile dependent, especially for 
SI (see figure 2).

Figure 2. PoD versus length of candidate list for full siblings with fixed SI-thresholds (SI>102, 103, 104) in 
mock database of N=100,000 case profiles on 10 (left) and 15 loci (right). White crosses indicate the means 
over profiles. Figures from paper by Kruijver M. et al. 2014.

Case 1. To catch a serial rapist  
 
In 2013 and 2014 a series of rapes was committed in Utrecht by a single perpetrator 
who forced female students to perform oral sex. Sperm was retrieved, from which 
a DNA profile was obtained. This DNA profile did not match a DNA profile in the 
Dutch criminal DNA database. Due to the great public concern, the public 
prosecution approved the use of a Familial Search in this case. In total 26 persons 
were on the SI and PI long lists. Straight away a single individual on the SI long list 
drew our attention since he had a SI of 5 million. Additional autosomal, 
Y chromosomal and mitochondrial DNA investigations were conducted. A parent –
child relationship was ruled out; there were however increasing indications for a 
brother-brother relationship. Twenty-five out of 40 autosomal alleles match, one 
mismatch on PPY23 was found (DYS458) and a single difference was found on the 
mitochondrial DNA (HVR1 and HVR2). The name of the found individual was 
passed on to the public prosecution and the police. It turned out that this man had 
several brothers, of which one was still alive and was also known to the police on 
suspicion of indecent assault and mugging a woman. The DNA evidence in this 
case, and the prior history of the brother gave sufficient cause to arrest the brother 
and take a sample of his DNA. The DNA profile of this man matched the DNA 
profile found at the crime scenes. The man was convicted. 

Case 2. How a niece can be helpful

In the early 1990’s a man was found stabbed in a park. Traces of the victim’s blood, 
as well as blood from an unknown man were found on the victim’s clothes. As of 
2014 the case remains unsolved, and no direct match was found in the Dutch 
criminal DNA database. A Familial Search was conducted, and additional DNA 
investigations were performed on reference samples of 50 persons. All men were 
ruled out as father, brother or child on the basis of Y chromosomal DNA profiles. 
One woman had a matching mitochondrial DNA profile (HVR1, 2 and 3). A brother-
sister relationship was ruled out, due to the age of this woman and the year in 
which the crime was committed. A parent –child relationship was ruled out on the 
basis of the autosomal DNA profiles. The name of the found individual was passed 
on to the public prosecution and the police stating that the evidence suggests a 
uncle-niece relationship, however other types of relationships or coincidence can 
not be ruled out. The police investigate the woman’s family tree, and discover that 
she has an uncle who is known to the police. A sample of the uncle’s DNA was 
obtained; it matches the DNA profile obtained from the blood found on the victims 
clothes. 
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Introduction

Familial Searching is the process through which the DNA profile of an unknown 
person (unidentified perpetrator, victim, abandoned child) is compared to a DNA 
database in order to identify potential close relatives. Identification of potential 
close relatives can lead to the identification of the unknown person. New 
legislation introduced in the Netherlands in 2012 permits familial searching in the 
national criminal DNA database. Since then this method was used in 
approximately twenty cases. 

Figure 1. Process of a Familial Search. 

Our Familial Searching procedure

Step 1 – Review of the DNA profile of the unknown person.  Making sure we have 
enough genetic information (autosomal, Y chromosomal, mitochondrial) to 
eliminate false positive candidates. 

Step 2 – Simulations to predict the number of false positive candidates that are 
returned by a Familial Search in this case. The Dutch DNA database currently (May 
2015) contains approximately 110,000 SGM+ and 95,000 NGM DNA profiles of 
known persons (offenders, suspects and deceased victims of crimes). For the 
searches we use a Likelihood Ratio approach. A person is considered a candidate 
relative if the paternity index (PI) or sibling index (SI) exceeds a threshold 
(regardless of the number of loci involved). In our standard procedure we use a LR 
threshold of 1000 for PI and SI. However, we use a threshold of 500, when the 
probability of detection (PoD, the probability that the true sibling/child/parent of 
the target profile, if present, is found in the list of candidates) is below 75% for PI 
or 50% for SI, in the SGM+ part of the database. For the simulations we use the 
Dutch DNA database (offenders and suspects) allele frequencies. It is known that 
using a fixed LR-threshold is optimal (see Kruijver M., Meester R., Slooten K. 
Forensic Science International: Genetics 13 (2014) 90-103).
- A report is made stating the expected PoD and number of false positives and 
sent to the advisory board.

Step 3 – When legal permission is given we perform the Familial Search in our DNA 
database using the Bonaparte software (www.bonaparte-dvi.com) and the chosen 
PI/SI thresholds. If a Y chromosomal DNA profile of the unknown person is 
available we also search against the Y chromosomal DNA profiles of known 
persons in the Dutch DNA database (May 2015: approximately 3000). Additional Y 
chromosomal DNA investigations are conducted if there is at most one mismatch 
with the case profile. 

Step 4 -  Additional autosomal, Y chromosomal and/or mitochondrial DNA 
investigations on the candidates to try to eliminate false positives. 
- A report is made of these results and sent to the investigating authorities.

Results

At the time of the publication of this poster 15 cases were completed. On average 
about 50 reference samples were further investigated per case. In 13 cases we 
eliminated all persons on the SI and PI long lists as false positives by means of 
additional DNA profiling and thus no possible relatives (parent, child or siblings) 
remained. In 2 cases, after additional DNA investigation the evidence in favour of 
relatedness became stronger for a single individual, whose name was passed on to 
the public prosecution and the police (see case 1 and 2). 
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