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FORENSIC DNA PHENOTYPING: REGULATORY ISSUES

Bert-Jaap Koops™ & Maurice Schellekens™

Forensic DNA phenotyping is an interesting new investigation
method: crime-scene DNA is analyzed to compose a description of the
unknown suspect, including external and behavioral features, geographic
origin and perhaps surname. This method is allowed in some countries
but prohibited in a few others. Most countries have not yet taken a stance
on this. This article addresses the question to what extent this
investigation method should be allowed. The relevant regulatory issues
are analyzed: the right of people not to know what their DNA tells about
propensities for diseases or other propensities, data protection and privacy,
stigmatization and discrimination, and the “slippery slope” argument.
These are serious issues indeed, but their importance should not be
overestimated. Current literature and legislatures seem overcautious.
Phenotyping should be allowed for externally perceptible traits, such as
hair color, and for non-sensitive behavioral traits, like left-handedness or a
propensity for smoking. It should not be allowed for many propensities
for diseases and for sensitive other information like a propensity for
homosexuality or aggressiveness. The middle category of somewhat but
not too sensitive traits could be allowed, for example, for early apparent
medical disorders, like albinism or teenage-onset alcoholism. Ethnic
origin and surname phenotyping are also compatible with fundamental
rights, provided measures are taken to contain the risk of discrimination.
It is also worth considering informing the suspect only of the fact of
forensic phenotyping, leaving it to the suspect himself to request the test
results.
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1. INTRoDUCTION?

Suppose that in a particularly violent rape and murder case, the police have
investigated the few clues they have, but to no avail. No witnesses can be found and the
DNA from the sperm trace and skin cells found on the victim does not yield a match in
the DNA database. As a last resort, the DNA from the crime-scene material is analyzed
for the information it contains about the person it came from. It turns out that the suspect
is probably a Caucasian male of Scandinavian descent, likely to have red hair and
freckled skin, to be left-handed and of above-average stature, and probably a smoker.
This profile is published to the public, and after a few unsuccessful tip-offs, someone
calls the police to say that he saw his tall, red-haired Norwegian neighbor come home in
the middle of the night of the murder, and that his garden had been freshly turned over
the day after. When the neighbor, Mr. Johansen refuses to make any statement, the
garden is investigated and blood-stained clothes are found. A forced DNA test on the
suspect now confirms that the crime-scene sperm and skin cells match Mr. Johansen’s
DNA, and he is swiftly convicted.

This tale is largely science fiction. Some knowledge exists about typical DNA
segments that are peculiar for certain ethnic origins, and some gene variants are known
related to red hair and freckled skin, but stature, left-handedness, and susceptibility to
smoking are currently hidden in the unknown realms of DNA, even though there are
indications of a genetic component influencing these. Nevertheless, even with our
current knowledge of DNA’s coding of personal characteristics (“phenotypes”),? it is
useful to analyze crime-scene DNA for the information it contains. Moreover, it is
generally expected that in the next decade or two, DNA research will reveal many
correlations between genes (“genotypes”) and traits (“phenotypes”), both external and
internal bodily characteristics and propensities for certain types of behavior.®> This
information could be used in criminal investigations in cases with an unknown suspect
and with few clues to lead the investigation forward by narrowing down the circle of

! This article is the result of a research project funded by the Dutch Council for Scientific Affairs
in its programme “Societal Component of Genomics,” <http://www.nwo.nl/mcg/>. The project is
outlined at <http://www.dnanetwork.info>, and earlier articles from this project can be found at
<http://rechten.uvt.nl/dna/files/page.asp?page_id=86>. The authors thank Merel Prinsen, who
performed part of the research for this project, and the colleagues from TILT, the BOTS colloquium
of Maastricht University, and the members of the advisory committee for their comments and
suggestions for this paper.

2 Genes do not ‘code for’ a certain characteristic in the sense that they cause the person to have
this trait. Personal traits may have a strong genetic component but will always be influenced by
combinations of several genes and a variety of environmental influences. For brevity’s sake,
however, we shall occasionally use formulations like ‘gene for’ trait X to indicate a correlation
between the genes (genotype) and trait X (phenotype).

% On the relationship between genes and behavior, see, for example, William R. Clark &
Michael Grunstein, Are We Hardwired?: The Role of Genes in Human Behavior (Oxford University
Press 2000), and the Human Genome Project on Behavioral Genetics,
http://www.ornl.gov/sci/techresources/Human_Genome/elsi/behavior.shtml.

159



Vol. IX The Columbia Science and Technology Law Review 2008

potential suspects. We shall call this “forensic DNA phenotyping.” Once the circle of
potential suspects is narrowed down sufficiently, other more traditional investigation
methods may take over, including taking by force a DNA sample from a suspect and
matching DNA profiles.

It should be noted that phenotyping is not unique or completely new. DNA
analysis is not the only way of discovering information about the source of a trace.
Traditional (non-DNA) analysis of blood or urine can give information about blood type,
for instance, or diabetes or drug use, which might help in focusing the investigation in a
certain direction. Additionally, fingerprint analysis may be used for phenotyping
purposes, as Canadian research suggests that the pattern of dermal ridges on fingers has a
correlation with certain biological traits.” The correlations between fingerprint and
behavior as emerging from this research seem too weak to put them to forensic use, but it
illustrates that DNA is not unique in its capacity to “tell something” about the traits of the
source of a crime-scene trace. However, DNA holds the promise of knowledge about
many traits unlikely to be ever derived through other means, such as eye color, hair
shape, and stature, and with potentially higher correlations.  Therefore, DNA
phenotyping may become an important tool in the crime investigator’s toolbox.

In this article, we pose the question to what extent should forensic DNA
phenotyping be allowed. We analyze the regulatory issues involved in this new
investigation method. For this purpose, we have surveyed existing legislation on forensic
DNA phenotyping, which turns out to be surprisingly scarce (section 3). From the
available literature, we have distilled five issues that are viewed to be at stake: the right
of people not to know what their DNA tells about propensities for diseases (section 4.1)
or other propensities (section 4.2), data protection and privacy (section 4.3), the risk of
stigmatization and discrimination (section 4.4), and the vision of a slippery slope leading,
ultimately, to eugenics (section 4.5). Also, some practical issues have to be resolved
(section 4.6). After an analysis of these arguments, we provide a tentative answer to the
question to what extent forensic DNA phenotyping should be allowed (section 5).

Before starting our discussion with a brief outline of the technology of
phenotyping (section 2), we must note two restrictions. First, this article is largely
theoretical in character. Phenotyping has as yet little concrete value for tracing an

* Most people have more ridges on their right-hand fingers; only about 20% have more ridges on
their left hand. Women and homosexual men, however, have a greater chance of falling in the 20%
group than heterosexual men. Furthermore, the asymmetry between left and right has a correlation
with the (left- or right-) handedness of homosexual men. Finally, people with more ridges on their
right hand are better at tasks in which men typically excel, whereas people with more left ridges are
better at tasks in which women typically excel. See J.A.Y. Hall and D. Kimura, Dermatoglyphic
Asymmetry and Sexual Orientation in Men, 108 Behav. Neuroscience 1203 (1994); Doreen Kimura,
Body Asymmetry and Intellectual Pattern, 17 Personality and Individual Differences 53 (1994). See
generally Doreen Kimura & Michael W. Carson, Dermatoglyphic Asymmetry: Relation to Sex,
Handedness and Cognitive Pattern, 19 Personality and Individual Differences 471 (1995). Earlier,
significant statistical differences in fingerprint patterns (arches, loops, and whorls) had been found
among ethnic groups, and people with congenital heart diseases appeared to have statistically
different ridge patterns from people with acquired heart diseases. See Andre A. Moenssens,
Fingerprint Techniques 294-301 (Chilton Book Company 1971).
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unknown suspect (although it can already be useful in excluding people from suspicion),
and it will take a considerable number of years before it can yield sufficiently detailed
information to make a useful profile of an unknown suspect. Finding genotypes with
high correlations to phenotypes is difficult, and numerous phenotypical characteristics
may be too multifactorial and complex to ever find a correlated genotype at all. Our
argumentation is therefore theoretical. It is useful to discuss these issues, both because
they are interesting for criminal investigation theory and because they may become
relevant somewhere in the future after genotypes for certain traits are found and a debate
about their use in forensics is triggered. Thus, we thought it better to jump the gun and
discuss these issues beforehand.

Second, we restrict ourselves in this article to the use of phenotyping for tracing
an unknown suspect, since this is currently the most relevant and realistic purpose of
phenotyping.> There may be other uses for phenotyping, such as crime-prevention
policies, for instance, if genes related to pedophilia were to be found, but such
applications involve another type of debate and merit separate treatment. Therefore, we
only go into potential other purposes in the context of the argument that phenotyping to
trace unknown suspects is the first step on a slippery slope (section 4.5).

2. WHAT IS FORENSIC DNA PHENOTYPING?

In order to clearly understand the regulatory issues, it is important to have some
knowledge of the technical aspects of DNA phenotyping. How are characteristics
actually determined, and which characteristics can be determined at present and in the
near future? Minute quantities of cell tissue —some dozens of cells weighing around 100
picograms— are sufficient to extract DNA material for analysis.® Gender determination
through DNA is very simple. Women have two X chromosomes and men have an X and
a Y chromosome. If the material contains a Y chromosome, then the DNA belongs to a
man.”  Tracing other characteristics, however, is considerably more difficult.
Nevertheless, there are two options.

2.1. Indirect phenotyping: geographic origin and surnames

First, external characteristics can be traced indirectly by determining the
geographical or ethnic origin of a person. Often, this origin will be associated with
perceptible characteristics such as skin color, hair shape, and shape of the eyes and face.
A lot of research is being done in this area, allowing the inference of at least the broad

® This is borne out by the pertinent Dutch legislation, which has precisely this aim. See infra
Section 3.3.

® One picogram is one trillionth (10™) of a gram.

"In rare cases, the psychological, biological, or sociological gender diverges from what the
absence or presence of a X-chromosome indicates.
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geographical area where the person has her roots.® There is even a commercial forensic
test available for “deciphering of an individual’s race.”® The latter term is unfortunate,
since this type of phenotyping concerns geographical origin, not “race” as a cultural or
social concept. The use of “race” is contested and should be avoided.™

It is possible to determine the geographical or ethnic origin with a certain degree
of accuracy because during the course of many centuries, man has spread over the globe,
and gradually groups of people have developed different looks and variations in their
DNA. Some mutations in DNA have only occurred at certain places and have remained
there because they offered evolutionary advantages. By studying a number of such
mutations at the same time, a calculation can be made of the likelihood of that person
originating from a certain region."* That, of course, does not mean that the person now
lives in that region. The DNA of Central Africans who live in the United States will
indicate their origins to be Central African and not American. Frequently, geographic
origin will not be this clear. Because of interracial mingling, mixtures have arisen.
Nonetheless, in those cases, it may still be possible to learn from DNA whether an
individual has, for instance, both Chinese and North European ancestors.*?

When making inferences about the geographic origin, the size of the region to
which someone can be traced within a degree of probability is important to know: Can

8 For an early description of this method, see lan W. Evett et al., An Investigation of the
Feasibility of Inferring Ethnic Origin from DNA Profiles, 32 J. of the Forensic Sci. Soc’y 301
(1992). For recent research, see Oscar Lao et al., Proportioning Whole-Genome Single-Nucleotide—
Polymorphism Diversity for the ldentification of Geographic Population Structure and Genetic
Ancestry, 78 Am. J. Hum. Genetics 680 (2006).

° Insights into race from DNA profiles,
http://www.bioforensics.com/conference07/Racial_ldentification/index.html. “[DNA Witness 2.0]
provides not only the majority population affiliation (i.e. Indo European, Sub-Saharan African, East
Asian or Native American), but the admixture, as well (i.e. 82% East Asian and 18% Indo-
European mix).” 1d.

19 See Anil Ananthaswamy, Under the Skin, New Scientist, April 20, 2002, at 34; Robin
Williams, Paul Johnson & Paul Martin, Genetic Information & Crime Investigation: Social, Ethical
and Public Policy Aspects of the Establishment, Expansion and Police Use of the National DNA
Database, University of Durham 112 (2004),
http://www.dur.ac.uk/resources/sass/sociology/Genetic%20Information%20&%20Crime%20Invest
igation.pdf; Pilar Ossorio, About Face: Forensic Genetic Testing for Race and Visible Traits, 34
J.L. Med. & Ethics 277, 281-83 (2006).

1 Several “developments will eventually enable trustworthy conclusions on the ethnic origin of
an unidentified stain donor.” A.D. Kloosterman, The Development and Implementation of Forensic
DNA Typing Technologies in the Netherlands 32 (2002) (unpublished Ph.D. dissertation,
Universidad de Santiago de Compostela) (on file with author). See The International HapMap
Project, http://www.hapmap.org/thehapmap.html.en, for a project that identifies genetic similarities
and differences in human beings. The project currently uses data from four populations with
African, Asian, and European ancestry that may yield markers characteristic of these populations.

12 See supra note 9.
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the potential region be narrowed down to Northern Europe, the Netherlands, or the town
of Gouda? On one hand, this depends on the geographical stability of the population.
The longer a certain group has lived at a certain location and the more reproduction that
has taken place within that particular local group, the more the specific geographical
origin can be indicated by DNA investigation. On the other hand, it also depends on the
availability of databases with DNA characteristics of specific populations. As more data
becomes available about characteristic DNA types of Dutch or Gouda indigenous
inhabitants, possible geographical sources can be suggested more quickly. At the 2004
Genomics Momentum Conference, a Dutch forensic scientist appealed to the government
to lend political support to the study of this type of data."* Only with databases filled
with distinguishing features of the most important populations in the country (e.g., for the
Netherlands: indigenous inhabitants of the several provinces, Moroccans, Berbers, Turks,
Surinamese, Antilleans, etc.) can forensic phenotyping be of importance to criminal
investigations.

Creative use of DNA can reveal more information than just geographic origin.
Recent research has revealed that, to a certain extent, surnames can be predicted on the
basis of markers on the Y chromosome. Just like Y chromosomes, surnames pass on
from fathers to sons in countries with patrilineal inheritance of surnames. In a small-
scale investigation in Britain, the correct surname could be “predicted” from DNA in
19% of the cases. If a surname is less common, this percentage is higher. The 80 least
occurring surnames involved in the investigation were correctly predicted in 34% of the
cases.* In another study, a researcher found a genotype occurring in 44% of men with
his surname, Sykes, which did not occur in men with other surnames.”> The forensic
usability of surname typing is limited, however, since it requires rare names and the
absence of adultery by any of the ancestors.

This shows that DNA contains hitherto unimagined information about people. As
DNA is passed on through the ages and as people develop in certain ways in society,
territory, and family, parts of the DNA with characteristic mutations tend to develop
more in certain groups than in others. It is this correlation between genotypes and groups

13 peter de Knijff, Genetic Consequences of 200,000 Years Human Gene Flow, Genomics for
Our World: Synopsis Genomics Momentum 2004, 46, 47 (2004). The Dutch Ministry of Justice
has started a research program with respect to this topic, according to Kloosterman, supra note 11,
at 32.

Y See Turi E. King, Stéphane J. Ballereau, Kevin E. Schiirer & Mark A. Jobling, Genetic
Signatures of Coancestry within Surnames, 16 Current Biology 384, 386 (2006).

15 See Bryan Sykes & Catherine Irven, Surnames and the Y Chromosome, 66 Am. J. Hum.
Genetics 1417 (2000). For an interesting anecdote of the potential of DNA tracing, see Alison
Motluk, Tracing Dad Online: One Teenager’s Detective Work Has Shown that Promises of
Anonymity for Sperm Donors May Now Be Worthless, New Scientist, Nov. 5, 2005, 6, available at
http://www.newscientist.com/article/mg18825244.200.html. A 15-year old British boy, attempting
to trace his anonymous sperm-donor father, sent his DNA to a genetic-genealogy company and was
contacted independently by two men with similar Y-chromosomes who turned out to have the
same, although differently-spelled, surname. Together with his father’s date and place of birth,
which his mother knew, he was able to find his father.
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(ethnic groups, families) that allows the delineation for forensic purposes of a potential
group to whom the suspect or, more precisely, the source of the DNA found at the crime
scene is likely to belong. If this group can be sufficiently narrowed down by DNA
phenotyping, investigation can then zoom in on this group with other investigation
techniques.

2.2. Direct phenotyping: body features and behavioral characteristics

Apart from indirect determination through inferring the geographic background of
a person, external characteristics such as eye color and hair color can also directly be
linked to DNA. Unfortunately, there is not simply one gene that codes for eye or hair
color. A human being’s physical appearance and behavior depend on a combination of
factors. There are not only several genes that interact with each other, but also numerous
external factors, ranging from the embryo’s position in the uterus and the substances it
absorbs during pregnancy to complicated and mainly unknown processes in which genes
are expressed. It is, however, clear that a considerable correlation exists between genes
and appearance: “Many human phenotypes (for example, stature, facial features and
pigmentation) have a strong genetic component.”™ It is expected that in the years to
come, more insight will be gained in the coincidence between certain genotypes (single
or multiple genes or alleles) and phenotypes such as hair color, hair shape (curly, straight,
frizzy), eye color, skin color, stature, build and shape of the face and skull, for which
these genes supposedly code.!’

Science is making rapid progress and already some insights exist into certain
phenotypes. There are about thirty variants of the MC1R gene, of which three strongly
coincide with red hair, fair skin and freckling. *“Population studies show that . . . such a
variant gives a >90% probability of having red hair.”*® As to eye color, there are strong
indications that the gene OCA2 is a major determining factor.’® In addition, a genetic

18 Mark A. Jobling & Peter Gill, Encoded Evidence: DNA in Forensic Analysis, 5 Nature
Reviews 739, 748 (2004).

7 See Online Mendenial Inheritance in Man (OMIM),
http://www.ncbi.nlm.nih.gov/sites/entrez?db=OMIM. Information about recent findings can be
found on the website by searching for terms such as “hair color” or “stature.”

18 Jobling & Gill, supra note 16, at 748. The reverse need not be true: somebody may have red
hair without having this specific gene variant. And, of course, somebody may dye his blond hair
red or his red hair blond.

¥ Gu zZhu et al., A Genome Scan for Eye Color in 502 Twin Families: Most Variation is due to a
QTL on Chromosome 154, 7(2) Twin Research 197, 197-98 (2004) (“We conclude that most
variation in eye color in Europeans is due to polymorphism in OCA2 but that there may be
modifiers at several other loci. . . . The leading candidate gene for human eye color is the OCA2
gene....").
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eye-color test for forensic investigation is already available on the market.® For
behavioral characteristics, chromosome areas have been pointed out that correlate with a
propensity for smoking,? left-handedness,?? and adult stuttering.”® The experts’ general
expectation is that in the next decade or so, a correlation could be found between
genotypes and phenotypes such as pigmentation, hair shape, shape of the face, and
stature. Genotypes for behavioral traits will not so easily be found, but some are
optimistic that, in the end, many will be discovered.® At best, however, only a
suggestion or likelihood of these characteristics being present in the carrier of the genes
will be possible: “the complexity of these quantitative traits, coupled with variability
introduced by environmental and nutritional differences, means that even if the genes
influencing them were identified there are no guarantees that simple deterministic tests
would emerge.””

3. LEGISLATION SURVEY
3.1. Methodology and limitations

To answer the question as to what extent forensic DNA phenotyping should be
allowed, it is useful first to look at laws that currently regulate this issue. For this
purpose, we have conducted a global survey of DNA phenotyping legislation in 2004 and
early 2005.

We surveyed academic and other literature from around the world by searching
the Internet, databases of legal journals, and the library of the Max Planck Institute for
Foreign and International Criminal Law in Freiburg. This literature search was

2 press Release, DNAPrint, DNAPrint Announces the Release of RETINOME™ for the
Forensic Market: Eye Color Prediction From Crime Scene DNA (Aug. 17, 2004),
http://www.dnaprint.com/welcome/press/press_recent/2004/august_17/. But see Jobling & Gill,
supra note 16, at 748 (referring to research that indicates that several good “eye-color gene”
candidates exist on 61 loci in the DNA that may explain 15% of the variation in eye color in a large
population, “but probably do not provide useful predictive testing™).

21 See OMIM, Tobacco Addiction, Susceptibility to,
http://www.ncbi.nlm.nih.gov/entrez/dispomim.cgi?id=188890 (last visited Mar. 31, 2008).

22 See OMIM, Handskill, Relative,
http://www.ncbi.nlm.nih.gov/entrez/dispomim.cgi?id=139900 (last visited Mar. 31, 2008).

2% See OMIM, Stuttering, Familial Persistent 1,
http://www.ncbi.nlm.nih.gov/entrez/dispomim.cgi?id=184450 (last visited Mar. 31, 2008).

% Clark & Grunstein, supra note 3, at 278 (“There is every reason to believe that [over the next
hundred years or so] we will have isolated and characterized the principal genes underlying human
behavior, and identified most of their important allelic variant.”).

% Jobling & Gill, supra note 16, at 748.
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supplemented by a questionnaire”® sent to experts in DNA forensics or DNA-related
criminal law in Belgium, France, Germany, Italy, Poland, Spain, the UK, and Australia.
Besides the United States for which we had literature available, we expected that Europe
and Australia were the most likely to have laws on forensic phenotyping since they were
so advanced in DNA forensics. We also sent the questionnaire to experts in Israel, South
Africa, and Brazil in order to get an impression of developments in regions with less
developed DNA forensics. In all, we received replies from experts in Belgium, France,
Spain, Australia, Israel, South Africa, and Brazil.

At the outset, both the literature search and the questionnaire had limitations.
First, the literature search was extensive and broad, but limited to literature in the English
and Germanic languages. Because developments in legislation are often only published
in local media in the country’s native language, it is possible that legislation exists in
countries outside the scope of our survey. Nevertheless, given the novelty and
importance of the new phenomenon and the strong relationship with state-of-the-art
genomics research, which is always published in English, any legislative developments in
this field are likely to somehow be publicized in English-language media.?’ Thus, this
limitation is not very grave. Second, the questionnaire, which was small-scale for
practical and budgetary reasons, yielded information on the countries that responded but
did not allow for generalization. With these caveats in mind, some tentative conclusions
can be drawn from our survey about forensic DNA phenotyping legislation.

3.2. General outlook

Almost all surveyed countries have some form of DNA legislation, but these laws
are generally confined to traditional DNA forensics, that is, making DNA profiles or
fingerprints from crime-scene material and comparing these to profiles stored in forensic
DNA databases. In some jurisdictions, it is explicitly provided that a DNA profile must
not give phenotypical information. The European Council Resolution of June 25, 2001
on the exchange of DNA analysis urges member states to only exchange the results of
DNA analysis of non-coding chromosome zones, “i.e. not known to provide information
about hereditary characteristics.”® Similarly, the 2005 Priim Convention requires that

%6 Bert-Jaap Koops et al., Questionnaire on Forensic DNA Phenotyping,
http://rechten.uvt.nl/dna/upload/382004953760845363140.doc (last visited Apr. 23, 2008).

2" An important source of information about forensic DNA legislative developments is the
weekly DNA Resource Report, compiled by Smith Alling Lane. See http://www.dnaresource.com/
(follow “News Recent Stories” hyperlink) (last visited Apr. 23, 2008). Its information on
International News includes reports from numerous countries around the world thereby providing a
good indication of global DNA legislative developments.

%8 Council Resolution, art. 111(1), 2001 O.J. C 187/1. See also art. 111(2), 2001 O.J. C 187/1
(“Should science develop in such a way that it can be determined that any of the DNA markers
recommended in this resolution provide information on specific hereditary characteristics, Member
States are recommended to no longer use that marker when exchanging DNA analysis results.”).

166



Vol. IX The Columbia Science and Technology Law Review 2008

party states make available the reference data from their national DNA analysis files, but
only those DNA profiles based on the non-coding part of DNA.?° In Belgian law, the
only purpose a forensic DNA investigation may serve is the comparison of DNA profiles
in order to directly or indirectly identify persons involved in criminal behavior.® It is a
criminal offense to conduct a DNA investigation for other purposes.®* In other countries,
there is no legal provision on this, but in practice or doctrine, DNA forensics is restricted
to non-coding DNA; for instance, this is the case in Australia,*® South Africa,*® and
Spain.®* This indicates a precautionary approach in DNA forensics: for purposes of
matching DNA profiles, non-coding DNA is sufficient, and hence, coding DNA should
not be stored in databases. The question is, however, to what extent is DNA analysis
allowed for other goals. Do other countries allow phenotyping for tracing unknown
suspects?

Save a few exceptions, most notably Netherlands which passed a specific law on
this in 2003, we have the strong impression that forensic DNA phenotyping has not yet
come to the attention of legislatures. This emerges both from our literature search, which
yielded few documents that focused on forensic DNA phenotyping,® and from the
questionnaire, where all experts mentioned not only the absence of legislation in their
countries, but also an almost complete absence of discussion about forensic phenotyping
in the public or political debate. Only in Australia has there been a debate about forensic

2% Convention on the Stepping Up of Cross-Border Cooperation, Particularly in Combating
Terrorism, Cross-Border Crime and lllegal Migration art. 2(2), May 27, 2005, Council Secretariat,
Brussels, 7 July 2005, Document no. 10900/05.

%0 See art. 44ter § 1 Belgian Code of Criminal Procedure, Act 22 March 1999, B.S. 20 May
1999.

%1 See art. 6 § 3 Belgian DNA Act, Act 22 March 1999, B.S. 20 May 1999.

32 Australian Law Reform Commission, Essentially Yours: The Protection of Human Genetic
Information in Australia (ALRC 96), 1026 (2003).

% Andra van der Merwe, Stellenbosch University, personal communication, 8 September 2004.

% Angel Carracedo, Spanish Institute of Legal Medicine, personal communication, 9 October
2004.

% See Lindsay Elkins, Five Foot Two With Eyes of Blue: Physical Profiling and the Prospect of
a Genetics-Based Criminal Justice System, 17 Notre Dame J.L. Ethics & Pub. Pol'y 269, 305
(2003); Michelle Hibbert, DNA Databanks: Law Enforcement’s Greatest Surveillance Tool?, 34
Wake Forest L. Rev. 767, 825 (1999); E.J. Imwinkelried & D.H. Kaye, DNA Typing: Emerging or
Neglected Issues, 76 Wash. L. Rev. 413, 474 (2001); Kloosterman, supra note 11, at 32; Williams,
Johnson & Martin, supra note 10, at 112; Australian Law Reform Commission, supra note 33, at
1026; Human Genetics Commission, Inside Information: Balancing Interests in the Use of Personal
Genetic Data (2002), http://www.hgc.gov.uk/Client/document.asp?Docld=131&Categoryld=10
(last visited Mar. 2, 2008); Kristina Staley, The Police National DNA Database: Balancing Crime
Detection, Human Rights and Privacy, Genewatch UK (2005),
http://www.genewatch.org/pub.shtml?als%5Bcid%5D=492774 (last visited Mar. 2, 2008)