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What is Y-STR profiling?

Y-STR profiling is a technique which detects regions of 
DNA present on the Y chromosome.  As the Y chromosome 
is only present in males, Y-STR profiling offers the ability 
to target only male DNA even where it is mixed with large 
quantities of female DNA.

The Y chromosome is inherited from father to son 
unchanged and therefore the Y-STR profiles of paternal 
relatives would be expected to the same as each other.



When should I use Y-STRs?
Y-STR profiling can be a useful
investigative tool in a range of 
circumstances such as:
• Cases where standard DNA testing has shown 

that a mixture of DNA is present with large 
quantities of female DNA and a low level of the 
male DNA of interest. Such cases may include 
sexual assault cases for example

• Kinship analysis to support victim identification 
(particularly when there are no close relatives 
for comparison), or in relationship testing 
cases. This is effective because male paternal 
relatives will share the same Y-STR profile 
even across several generations 

• Following a familial search of the NDNAD, it 
may be possible to carry out further analysis 
using Y-STRs in order to screen candidate 
families and reduce the number of potential 
matches for further investigation, again taking 
advantage of the direct inheritance of the full 
Y-chromosome from male to male. 

Limitations of Y-STRs

Whilst Y-STR profiling can be a useful tool there are 
a number of limitations to be taken into account:

• There is currently no National Y-STR database 
and therefore it is not possible to search a 
database with a Y-STR profile from a crime 
stain in order to identify a suspect

• As the Y chromosome is inherited down 
the paternal line, all paternal male relatives 
would be expected to have the same profile. 
Therefore, it is not possible to use Y-STR 
profiling to discriminate males who are part of 
the same direct family line. This would need to 
be done with standard, autosomal (i.e. DNA-
17) testing

• As PACE and Volunteer samples are now 
destroyed in line with Protection of Freedoms 
Act, confirmation that the relevant samples 
for comparison with a crime stain are still in 
existence should be sought at the outset. 
Consideration may be given to retaining 
samples under CPIA to allow for additional 
Y-STR testing.



What is Promega PowerPlex® Y23?
Promega PowerPlex® Y23 is a new chemistry for 
Y-STR profiling. PowerPlex® Y23 offers a number 
of significant benefits over the previous Y-STR 
technologies.These include:

• Increased discriminating power - an increased 
number of loci are tested (23 rather than 17  
in the previously used Applied Biosystems  
Yfiler® system)

• Increased sensitivity

• Improved ability to deal with inhibited samples.

Figure showing the increased sensitivity of the 
PowerPlex® Y23 chemistry (Y23) compared with the 
previously used YFiler® chemistry (YFI). 

NB: these are validation data from mock samples.

Sample inhibited with 135ng/µl humic acid profiled with 
Yfiler® (top) and PowerPlex® Y23 (bottom). Larger, clearer 
peaks are visible after analysis with Y23 despite the 
presence of this common inhibitor.

The LGC service
LGC has fully validated the PowerPlex® Y23 chemistry and gained ISO17025 
accreditation in September 2015. In addition to validating the chemistry, we 
also took the opportunity to improve the Y-STR service offering by:

• Integrating the Y-STR profiling line into our standard DNA line. This has 
allowed the utilisation of our DNA Insight analysis software to get the 
best possible information from profiles produced following Y23 analysis

• Increasing Y-STR Reporting capacity such that there are now Y-STR 
reporting scientists on all of our casework sites

• Expanding our Y-STR Staff Elimination Database to include all male 
staff working within the DNA and casework teams.



LGC’s validation of the PowerPlex® Y23 chemistry 
included the processing of a number of mock 
exhibits from a range of body fluid types (including 
blood, saliva, semen, cellular and bone samples) to 
demonstrate the advantages of the new chemistry 
in a controlled environment. However, to observe 
the true benefits we needed to assess performance 
in real casework; We therefore, conducted a pilot 
project with a small number of police forces in order 
to assess Y23 performance in some challenging 
case types involving sexual offences.

The majority of the sexual offence cases considered 
for the pilot study were either penile or digital 
penetration of the vagina. If the case was deemed 
suitable for standard DNA-17 profiling and a suitable 
DNA-17 profile was obtained then the case did not 
proceed to Y STR analysis. If there was no clear 
male profile from the victims swabs (which would 
have contained large amounts of the victim’s own 
DNA) then Y23 profiling was carried out. When 
submitted for Y23 analysis:

• 24% of penile penetration cases gave  
a positive outcome*

• 45% of digital penetration cases gave  
a positive outcome*

*a positive outcome was determined to be a case where a  
Y-STR profile was obtained and a meaningful comparison  
with a reference sample was able to be carried out.

Generally, the shorter the period between the 
incident and the forensic medical examination, the 
better the chance of obtaining a positive outcome. 
All but two of the positive outcomes had a TSI (Time 
Since Incident) of <24 hours. However, the other two 
positive outcomes were from penile penetration cases 
and were observed with a TSI of 40 and 60 hours.

During the pilot our scientists gained experience of 
a wide range of case circumstances and challenging 
sample types and are therefore happy to utilise this 
knowledge to discuss and advise on your case prior 
to submission.

Case studies
Whilst the pilot data described above is from a 
limited set of case types, LGC’s Y23 service has 
yielded positive results in a number of other case 
types. A selection of case studies is included below 
(Note; Some of these cases have been redacted as 
they have not yet been to trial).

Case study results



  CASE STUDY 1 

New Y-STR DNA technology 
used to solve double murder

Background 
In 2014, two violent, unprovoked murders were 
committed in Colchester, Essex; both victims were 
stabbed multiple times in unrelated incidents.
The suspect, just 16 at the time, was arrested in 
May 2015 when he was found hiding in bushes 
wearing latex gloves and carrying a knife near 
the same spot he had attacked his second victim. 
On interview the suspect admitted to killing both 
victims but denied murder, claiming diminished 
responsibility; there was no other evidence linking 
him to the offences.

Our findings
Swabs of the female victims’ hands generated a 
mixture of female DNA and low level contributors 
suggesting the male suspect might have 
contributed to the profile. LGC was asked to 
analyse the DNA extracts using the new Y-STR 
technology - Y23, which only detects male DNA. 
A mixed profile was obtained with the major 
component matching the suspect which was of 
sufficient quality to generate a match frequency 
estimate.

Outcome
The suspect was convicted in April 2016 and 
sentenced for 27 years in a secure psychiatric 
hospital.



CASE STUDY 2 

Y23 demonstrates benefit in 
a sexual offence case

Background 
In June 2015, a 15 year old female girl attended 
a party in Hull with her boyfriend. She went to 
a bedroom had consensual intercourse with 
her boyfriend using a condom. She alleged that 
afterwards, another male entered the room and 
had sexual intercourse with her against her will. 
She did not know whether a condom had been  
used or whether the male ejaculated. Vaginal 
swabs were taken during a forensic medical 
examination about 40 hours after the incident. The 
suspect was interviewed and denied having had 
sexual intercourse.

Our findings 
No semen was found on the internal vaginal 
swabs and so they were combined and subjected 
to Y23 analysis. A full Y23 profile was obtained 
which matched that of the suspect but not the 
victim’s boyfriend. 

Outcome 
In the reporting scientist’s opinion, the Y-STR 
profiling results provided very strong support for 
the view the suspect was involved in some form of 
penetrative sexual act with the victim.



  CASE STUDY 3 

Y23 assists an investigation 
into child trafficking

Background
A couple entered the UK in the company of a 
baby. They purported that the baby was their 
child. Immigration officials became suspicious 
and asked for DNA tests to be carried out to 
establish the parentage of the child. 

Our findings
Autosomal DNA tests revealed the child was not 
the offspring of either of the supposed parents. 
During interview with the male, he indicated that 
the child was in fact his biological brother’s son 
(i.e. his nephew). This account was also doubted 
by the officials and so the Y23 profiles of the 
male and the baby were prepared in order to test 
this assertion. 

Outcome
The Y23 tests revealed multiple differences 
between the two males indicating that the baby 
was not a recent paternal relative of the male.



For further information in confidence about our forensic 
services please contact:

Tel: +44 (0)844 2641 999  
www.lgcgroup.com/enquiries or visit our website  
www.lgcgroup.com/forensics

Y23 complements and 
integrates seamlessly with 
other forensics services 
offered by LGC. 
We offer a full range of high quality forensic 
services, providing powerful assistance and 
expert evidence to support criminal investigations 
and civil disputes. Highly qualified experts are 
available to discuss your specific casework 
problems and advise potential solutions to provide 
the greatest certainty of a satisfactory outcome. 

All things forensic





Science for a safer world 
For more information about LGC – our latest results, news, details of our products and services,  

please visit the Group’s website at www.lgcgroup.com

No part of this publication may be reproduced or transmitted in any form or by any means, electronic or mechanical, including photocopying, recording or any retrieval system,  
without the written permission of the copyright holder. © LGC Limited, 2016. All rights reserved. 4909/CF/0616

www.lgcgroup.com/enquiries

Brazil • Bulgaria • China • France • Germany • Hungary • India • Ireland • Italy • Netherlands
Nordic countries • Poland • Romania • Russia • South Africa • Spain • Turkey • United Kingdom • USA


