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Interrelationship of Genetics and Criminal 
Behaviour: Challenges for Judges and Lawyers

S h e ik h  H a fiz u r  R a h m a n  K a rz o n

Introduction

Inquisitiveness of hum an being to know the m ysteries of hum an 
physiology leads to the tremendous development of genetic science. 
Scientists predict that 21st century will be the century of biological 
science. The outcome of Human Genome Project^ has largely uncovered 
the m ysteries of our genetic code providing rem arkable new insight into 
the unique hum an characteristics, which operates at the m olecular level. 
Discoveries in genetics will touch every sphere of hum an life. New 
discoveries have far-reaching impact on legal doctrines related to privacy.

1. Begun formally ir\ 1990, the U.S. Human Genome Project was a 13-year effort 
coordinated by the U.S. Department of Energy and the National Institutes of 
Health, The project originally was planned to last 15 years, but rapid 
technological advances accelerated the completion date to 2003. Project goals 
were to: (1) identify all the approximately 20,000-25,000 genes in human DNA; 
(2) determine the sequences of the 3 billion chemical base pairs that make up 
human DNA; (3) store this information in databases; (4) improve tools for data 
analysis; (5) transfer related technologies to the private sector; and (6) address 
the ethical, legal, and social issues (ELSI) that may arise from the project.

To help achieve these goals, researchers also studied the genetic makeup of 
several nonhuman organisms. These include the common human gut bacterium 
Escherichia coli, the fruit fly, and the laboratory mouse.

A unique aspect of the U.S. Human Genome Project is tliat it was the first large 
scientific undertaking to address potential ELSI implications arising from 
project data. Another important feature of the project was the federal 
government's long-standing dedication to the transfer of technology to the 
private sector. By licensing technologies to private companies and awarding 
grants for innovative research, the project catalyzed the multibillion'dollar 
U.S. biotechnology industry and fostered the development of new medical 
applications.

Sequence and analysis of the human genome working draft was published in 
February 2001 and April 2003 issues oiNature and Science. See an index of these 
papers and learn more about the insights gained from them. Collected from 
http://www.ornl.gov/sci/techresources/Hum an_Genom e/project/ 
about.shtml

http://www.ornl.gov/sci/techresources/Human_Genome/project/
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free w ill, resp on sib ility , autonom y, n on d iscrim in ation  and societal 
opp ortunities. Ju d g es, law yers, legislators, researchers, hum an rights 
activists— all the people of d ifferent countries related to law  and associated 
w ith  ju stice  system  should  be read y to encou nter the future challenges 
ensu ing from  genetic developm ent. O ngoing research  on genetics and its 
findings b rou g h t m any questions before us, in p articu lar it has m ajor 
bearin g  on crim inal behaviour and crim inal ju stice system . H ow  w ill 
law  respond to new  discoveries in  genetics? To w hat extent the relation  
betw een  genetics and behaviour affect legal doctrines related to privacy, 
au tonom y, n ond iscrim ination  and societal opp ortunities? W hat w ill 
happen to the concepts of ind iv idual responsibility  and free w ill? If any 
indiv idual com m its crim e due to genetically  inherited  traits, how  his/ 
her resp onsibility  w ill be determ ined? H ow  s/he w ill be punished? 
Should  s/he be pu nished  or should they be treated like insane persons 
w ithou t h aving any crim inal responsibility?

In this article an end eavou r has been  m ade to find out answ ers of the 
above questions. H ow  the researchers, students, teachers and people 
associated  w ith  crim inal ju stice  system  should respond to the challenges 
brou g ht by  the new  discoveries in genetics? Those relevant questions 
w ill also be d iscussed  briefly . A s genetics is a very advanced branch  of 
hu m an  know led ge and scientists of U SA  have taken  leading role to 
develop this branch  of science education , w hich  later on has created  the 
necessity  to review  som e legal doctrines and train up academ icians, 
ju d ges and law yers to deal w ith  the m atters ensuing from  this innovative 
science, so m ost o f the d iscussion  in this article has b een  m ade in  the 
context of U SA . As all the legal system s, in spite of their d ifferences, have 
som e com m on  elem ents and as U SA  belongs to the C om m on Law  
Fam ily , w ith  w hich B angladesh  is also affiliated , so, this d iscussion  w ill 
have further bearin g  for the legal system  of Bangladesh  as institu tion , 
and for ju d g es, law yers, academ icians, and researchers as individuals. 
T hou gh  there is no case so far in Bangladesh  w here genetics has becom e 
d eterm in ing factor in taking any d ecision , b u t the process has been  
started  as national Forensic D N A  Profiling Laboratory w as set up at the 
forensic d ep artm en t of D haka M edical C ollege H osp ital to identify  
su sp ected  crim inals by  an analysis o f D N A  sam ple collected  from  the 
crim e scene.

2.1. Heredity and Continuity of life

A ll the existing  species of anim al w orld  have to m aiiita in  the ru les of 
heredity . From  the tim e of antiquity  the facts of heredity  w ere taken  for 
granted . A n old proverb says that 'Tike begets lik e ." H um an babies 
usually  resem ble their parents. N ot only hum an being, all the species of
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animal resem ble their ancestors in their body shape, size, colour and 
other characteristics.^

H eredity is a com m on phenom enon known to everyone, nevertheless, it 
took long time to understand essential facts of heredity. M ythical stories 
stated that hum an beings arose from animals, trees, or stones and men 
w^ere turned into natural objects. Even Aristotle accepted the general 
belief of his time that plants and complex animals like fleas, mosquitoes, 
and snails arise spontaneously from  decaying m atters. Belief in 
spontaneous generation withered away after a succession of brilliant 
and subtle experiments. Finally Louis Pasteur (1822-1895) established 
that the spark of life could be kindled only by life itself. Spallanzani, 
Pasteur, and their followers proved that heredity and living matter are 
coextensive. Existence of one certainly presupposes the existence of 
other. In all organism s like begets like. "This m eant that all organisms, 
from bacteria to man (human) reproduce themselves by converting 
m aterials taken from the envirormient- food into the living stuff of their 
own bodies. H eredity in the last analysis, is self-reproduction, the 
com m on property of all life and the property that distinguishes living 
from non-living matter."'^

All the existing living organisms evidence the unbroken continuity of life 
and uninterrupted succession of living beings in this earth. In the mists 
of the remote past the actual origin of life was lost. But the fossil record 
of ancient times proved that the animal and plants of today are direct 
lineal descendants of earlier organisms. All the living organisms grow 
old and die, so the continuity of life is maintained by the transmission of 
heredity to their offspring through a process of reproduction. Among 
plants and anim als the reproduction is sexual presupposing the union of 
two sex cells, or gametes, which form a single cell or zygote. A new living 
organism  develops from this zygote. So, a physical link betw een parents 
and the offspring exist both in sexual and asexual reproduction. A part 
of the parents grows and later develops and it will become the body of 
the offspring.'* So, living species, including human being, resem ble their 
parents in their physical disposition, mannerism  and in their traits.

2. Edmund W, Sirmott, L.C. DUNN, and Theodosius Dobzhansky, Principles o f 
Genetics,Tata Mcgraw-Hill Publishing Co. Ltd., New Delhi, Tenth Reprint, 
1981, p. L

3. Ibid, p. 2,

4. Ibid, pp. 3-5.



2.2. Developm ent of Genetics®

There are three branches of the study of genetics, transmission genetics, 
molecular genetics and population genetics. Transmission genetics studies 
the transm ission of traits from one generation to the next. M olecular 
genetics studies the subject from its fundamental base, molecules. This 
study is concerned wi th the molecules that constitute genes, the molecules 
that control genes and the molecules that are the products of genes. This 
branch of genetics studies the structure and expression of genes at the 
m olecular level. Population genetics visualize the genetic differences 
betw een species and studies the variation of genes betw een and within 
populations.*^

Chrom osom e m eans any of the tiny parts like threads in anim al and 
plant cells, carrying genetic inform ation on the particular characteristics 
that each anim al or plant will have.^ Chrom osom es are the discrete 
physical entities that carry the genes. A mixture of com pounds in the cell 
nucleus was discovered in 1869 which is called nuclein. Deoxyribonucleic 
acid (DNA) is the m ajor com ponent of nuclein. Chemists got idea of the 
general structure of DNA and of a related compound, rebonucleic acid 
(RNA) by the end of nineteenth century. Both are chains of small 
com pounds called nucleotide. Each nucleotide is com posed of a sugar, 
a phosphate group and a base. Linking the sugars to one another through 
their phosphate groups the chain is usually formed.®
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5. For proper imderstandir\g of human genetics everyone must have knowledge 
of Gene, DNA, Protein and Cell.

Gene: The Unit of inheritance located in a chromosome which is transmitted 
from one generation to another in the gametes and controls the development 
of a character in the new individual. In other words it is a region of DNA.

DNA: DNA is the genetic material or chemical that stores coded information 
on how, when and where an organism should make the many thousands of 
different proteins required for life.

Protein: All living organisms are made up largely of proteins, which provide 
the structural components of all our cells and tissues as well as specialized
enzymes for all essential chemical reactions. Through these proteins our genes 
determine how well we process foods, detoxify poisons and respond to 
infections. It is true workl'iorses of all our trillions of cells.

Cell; The basic structural and functional unit of life.

6. Robert F. Weaver, and Philip W. Hedrick, Basic Genetics, Wm. C. Brown 
Communications, Inc. 1995, p. 10,17.

7. Oxford Advanced Learner's Dictionary, 1999, p. 197.

8. Supra note 6, pp. 11,14.



Chrom osom e is com posed of a string of genes and DNA com prised the 
genes. Genes exist in a linear array on chromosomes. Each gene carries 
the inform ation for m aking one polypeptide chain (a single protein chain 
is often called a polypeptide.) M ost genes are made of double stranded 
DNA arranged in a double helix. They are com plimentary of each other. 
The inform ation for m aking an RNA is carried by the linear sequence of 
basis in a gene. It contains the inform ation for m aking a protein chain. 
The protein product may be changed by a m utation (change) in this 
sequence. There are various activities, which come within the domain of 
genes. First, they are replicated faithfully. Secondly, the production of 
RN As and proteins are being directed by the genes Thirdly, genes 
accum ulate m utations and thus paving the way for evolution.^

Like a twisted ladder a DNA molecule consists of two ribbon-like strands 
that wrap around each other. In hum ans and other higher organisms 
DNA constitution is similar. The ladder rungs are made up of chemicals 
called bases, abbreviated as A. T. C and G. Each rung has a pair of bases, 
it is either A and T or C and G. There are three billion base pairs (six billion 
bases) of DNA in most of the hum an cells, this is called human genome. 
The sequence of bases is different for everyone and that makes every 
hum an unique. Due to the im pact of environment and the variation in 
base sequence, we observe diversity among humans. The complete 
hum an genom e is packaged into 46 pieces of DNA called chromosomes. 
Every hum an gets 23 pairs of chromosomes from his/her parents. In 
trillions of hum an cells a com plete set of 46 chromosom es are found. 
Am ong the 23 pairs 22 are identical, one is different which determines 
sex of a child. Females receive an X from each parent (XX) and males get 
X from  m other and Y from father (XY).’° "A  genetic map of the hum an 
genom e is a map of the chromosom es having polymorphic DNA markers 
at determ ined intervals. A polymorphism means that different sequences 
of DNA are found in the population at the same locus. The utility of such 
a map is to facilitate the localization of disease and the behaviour genes 
by fam ily-linkage and the population studies."”

9 . Ibid, pp. 14-17.

10. Denise Casey, "What Can the New Gene Test Tell Us?", The Judges' Journal of 
the American Bar Association, Summer 1997, Vol. 36:3, pp. 2,3. Internet version 
of the article. 15 September 2005.

<http://iv'w'w.ornl.gov/sci/techresources/H um an_G etiom e/publicat/judges/ 
judge.htnl>.

11. Hoffman, Am J Hum Gen, 54:129 (1994); Marshall, Science, 274:488 (1996); 
Lander, Science, 274: 536 (1996).

Internet version. <wmw.biojuris.com>.
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2.3. Behaviour and Genetics

There are two types of behaviour, instinctual behaviour and learning 
behaviour. Instinctual behaviour is acquired by birth, genes are basis of 
this kind of behaviour. In animal world hereditary characteristics are 
transmitted from  parents to their offspring. High degree of instinctual 
behaviour is seen among the mammals. Learningbehaviour is developed 
in interaction with surrounding milieu and outer world. Instinct and 
environm ent together have accumulated impact on human behaviour. 
The variation in hum an behaviour is heavily contributed to by genetic 
and environm ent factors. How far genes and environment influence the 
com m ission of crim inal activity — that has becom e a fascinating subject 
to be enquired into by the inquisitive mind of human.

2.4. Heredity and Environment

Each offspring gets single gametic nucleus from its parents which is too 
small to be seen by an unaided eye. Nevertheless this is the only physical 
link betw een parents and offspring and everything is transm itted from 
one generation to the next across it. A new individual develops out of a 
particle of parental body and then undergoes growth. An individual's 
body is about fifty billion times greater than that of the fertilized egg from 
which it developed. The enormous increase that has been occasioned to 
the mass is due to the food the organism consumes. Organic and 
inorganic foods incorporated into the body cause growth of a living 
organism . "  The parental organism  reproduces itself in its offspring by 
organizing in its own peculiar way the m aterials taken from  the 
environment. The essence heredity is thus self-reproduction of the 
organism  at the expense of the environm ent."’^

H eredity of a living organism continuously interacts with environment. 
The developm ent of that organism at present and future is determined 
by this interaction. In 1911 Danish Geneticist Johannsen proposed to 
distinguish the 'genotype' of the organism from its 'phenotype'. " The 
genotype is the sum total of heredity, the genetic constitution that an 
organism  receives from its parents. The 'phenotype' is the appearance of 
the organism - the sum total of all its characteristics, such as colour, form, 
size, behaviour, chem ical composition, and structure, both external and 
internal, gross and microscopic."'^

Individual entity of any species of animal or plant is recognised by their 
'phenotype's. W ith the advancem ent of time 'phenotype' is changing.

12. Supra note 2, pp. 17-18.

13. Ibid., p. 18.
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For that reason physiological changes constantly occur in an individual. 
It is witnessed by a series of photographs of a person taken at different 
ages from childhood to old age. 'Genotype', in contrast to the 'phenotype', 
is relatively stable thoroughout the whole life of an individual. From 
infancy to senility an individual has similar genes. W hat 'genotype' an 
individual possesses that can be identified by observing its im pact on the 
'phenotype' and by studying the ancestry. If two or more individuals 
have been nurtured in similar environment, but their 'phenotype's are 
different, then the conclusion will be inevitably that they possess different 
'genotypes'. On the other hand, individuals having similar 'genotype's 
when grow in different environment, their 'phenotype's may be quite 
different.!'*

The environm ent in which organisms have been nurtured is never the 
sam e in different places and at different times. For this reason no two 
individuals are ever exactly alike. Two plants growing side by side 
cannot receive the sam e am ount of light, water and m inerals. The 
quantity and quality of food consumed by two animals differ at the same 
stage of development. W hen two individuals having same 'genotype' 
encounter different conditions of food, temperature, light, hum idity and 
other external factors, then their 'phenotype' will be different. Organisms 
of sim ilar heredity when experience this sort of differences, those are 
called environm ental variations or modifications.

Except identical twins, no two persons are likely to possess similar 
'genotype', w hich is called hereditary, or genotypic variation. The 
elem ents responsible for heredity and genes when undergo changes, 
that is known as mutations and those result in genotypic variation. The 
changed gene may then be entered into a variety of com binations with 
other changed or unchanged genes, which gives rise to genotypic 
variation. Likeness of heredity (like begets like) and variation both have 
universal application, but likeness does not mean com plete similarity. 
D ifferent aspects of heredity and variation have been focused by 
geneticists. The causes of similarities and of the dissimilarities between 
the developm ental patterns of different organism s are studied by 
geneticists.’^

W hich is more im portant— heredity or environment? This type of 
question is meaningless in the sense that both are necessary and important. 
The 'genotype' o f any organism  through an interaction with the 
environm ent produces 'phenotype'. Thus an individual is a product of
14. Ibid.,pp. 18-19.

15. Ibid., p. 19.

16. Ibid., p. 19.



grow th and developm ent brought about by a 'genotype' in a certain 
atmosphere. The environment of a particular moment does not determine 
'phenotype' of a person at a given m om ent, rather the w hole succession 
of environm ents that individual has experienced during his/her lifetime 
determ ines his/her 'phenotype'. Thus every individual has becom e 
product of his/her 'genotype' and life experiences.^^

3. Interrelationship between Gene and Criminal Behaviour

The com m on sense observation that children resemble their parents in 
appearance and mannerism  reveals the fact that people tended to 
explain human behaviour in terms of heredity from ancient time. Scientific 
theories of heredity originated around 1850. Francis Galton and Karl 
Pearson used new statistical methods to measure degrees of resemblance. 
W hen conducting studies on criminals, Charles Goring utilized the new 
statistical techniques. He concluded that crime is inherited like other 
physical traits and features.'® This type of biological determ inism  did not 
get m uch support, leaving the nature versus nurture debate to continue.

W hich is responsible— gene or environment— behind the com m ission of 
criminal activity? From a num ber of twin, family, adoption studies and 
laboratory experiments, it is evident that both genes and environm ent 
play a role in the crim inality of an individual. An interaction betw een 
genes and enviornm ent makes criminal behaviour more predictable. If 
genetic predisposition gets favourable environment, the possibility of 
crim inal or anti-social behaviour w ill be more.

In the late nineteenth and early twentieth centuries, researchers believed 
that genes w ere fully responsible for crime, which led sterilization to rid 
society of criminals and anti-social actors. The same question has been 
resonated again, as some psychological problems have been shown to be 
heritable, and in favourable circumstances it m ay set the individual to 
com m it crime. W hat should be the role of the society? Should it lim it the 
reproductive capabilities of individuals w ho suffer from  certain 
psychological problems?^^

W hether genetics play a role in anti-social or crim inal behaviour is 
debatable. To understand the debate one must first look at the available 
studies. In twin studies m onozygotic (MZ) or identical twins and their

17. Ibid., p. 19.

18. GeorgeB. Void, ThomasJ. Bernard and Jeffrey B. Snipes, TteoreHca/Cnmmo/o^, 
Fifth Edition, Oxford University Press, New York, 2002, pp. 38-39.

19. Caitlin M. Jones, "Genetic and Environmental Influences on Criminal 
Behaviour," Winner of 2005 RITKearse Award for Writing, Rochester Institute 
of Technology, pp. 1-2.
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rates of crim inal behaviour are compared with the rates of criminal 
behaviour of dizygotic (DZ) or fraternal twins. Genetic influence on the 
crim inal behaviour can be assum ed if the studies show a higher 
concordance rate for MZ twins than for DZ twins.^° In a study conducted 
on 32 M Z twins who were reared apart, high degree of heritability was 
found in childhood and aduit antisocial behaviour. Another researcher 
studied 85 M Z and 147 DZ pairs and found that the conco.rdance rate for 
the M Z pairs was higher. In another study two researchers studied 49 
M Z and 89 DZ pairs and concluded that hereditary factors had very little 
contribution to the com m ission of crime.^' The lim itation of twin studies 
is that the validity of those studies and their ability to separate the nature 
and nurture aspect has been questioned. It necessitated the exam ination 
of other information.^^

Adoption studies are im portant as those attempted to separate nature 
and nurture aspects of hum an behaviour. How far an adoptive child is 
influenced by the genetic traits of his/her biological parents, and how far 
by surrounding environment— that could be determined by thebeha viour 
disorder of an adoptive child. All the adoption studies conducted in 
Iowa, Sw eden and Denmark lend support to the proposition that there 
may be a genetic com ponent to antisocial or crim inal behaviour, but 
specifically pointing property offences, not for violent crime.^^

In the field of fam ily studies some research were conducted in the late 
n ineteenth and early twentieth centuries. A fter a long gap some 
researchers becam e again interested in fam ily study in the last decade of 
twentieth century. Robert Dugdale conducted a study on generations of 
an Am erican fam ily and his findings was published in 1877 under the 
title "The Jukes". He collected inform ation about 1000 descendants of 
Ada Jukes (a pseudonym) and found 280 paupers, 60 thieves, 7 murderers, 
140 crim inals, 40 venereal disease victims, 50 prostitutes and other 
deviants. He claimed this case study as an example of inherited criminality. 
H enry Goddard conducted a sim ilar case study and it was published in 
1912 in his "The Kallikak Fam ily". One M artin Kallikak "fathered a child 
out of wedlock to a 'feeblem inded barw ench', a large num ber of the 
descendants of whom were feeblem inded, or deviant". K allikak's

20. Tehrani and Mednick, S., "Genetic Factors and Crin^inal Behavior," Federal 
Probation, 64,2000, pp. 24-28.

21.. Jay Joseph, "Is crime in the genes? A critical review of twin and adoption 
studies of criminality and anti-social behavior," The Journal o f Mind and 
Behavior, 22, 2001, pp. 179-218.

22. Supra note 19.

23. Supra note 21.



marriage to a respectable wom an gave birth to offspring of the highest 
m oral and mental standard, which God'dard took as a proof of the 
relation betw een heredity and crime.^"*

Bruner, Nelen, Breakfield, Ropers and Van Oost (1993) conducted a 
study on a large Dutch family. They found that a num ber of males of that 
fam ily had a neurochem ical in their brain which was associated with 
aggressive crim inal b e h a v i o u r . ^ ®  Research in the field of family study is 
probably least accepted as it is very difficult to separate nature and 
nurture aspect of human behaviour in those studies. Three family 
studies within a time span of more than 100 years are not sufficcient to 
draw the conclusion that genetics play an important role in antisocial or 
crim inal behaviour.

There are some neurochem icals, namely— m onoamine oxidase (MAO), 
epinephrine, norepinephrine, serotonin, and dopamine— alleged to 
influence crim inal or antisocial behaviour. M onoamine oxidase is an 
enzym e which has been shown to be related to antisocial behaviour, 
particularly low or deficiencies in M AO activity results in disinhibition 
leading to im pulsivity and aggression.^*^ Serotonin plays an important 
role in the personality traits of depression, anxiety, and bipolar disorder 
Low levels of serotonin are found to be linked with impulsive behaviour 
and em otional aggression. Dopamine is a neurotransm itter which is 
associated with pleasure and also w ith aggression.2** This list of 
neurochem icals lend support to the proposition that there may be a 
genetic com ponent to antisocial or criminal behaviour.^®

4. Chrom osom al Abnormality

Chrom osom es are the basic structures that contain our genes. Each 
individual gets 23 pairs of chromosom es from their parents, one pair
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24. Frank E. Hagan, Introduction to Criminology: Theories, Methods, and Criminal 
Behaviour, Nelso-Hall, Chicago, USA, 1989, p. 409.

25. }. Alper, "Biological influence on criminal behaviour: How good is the 
evidence?" British Medical Journal, 310,1995, pp. 272-273.

26. F. A. Elliot, "A Neurological perspective of violent behavior," in D. H. 
Fishbein, ed., The science, treatment, and prevention o f antisocial behaviors: 
Application to the criminal justice system, NJ: Civic Research Institute, Kingston, 
2000, p p .  19-21.

27. R. J. Larsen and D. M. Buss, Personality psychology: Domains o f knowledge about 
human nature. Second Edition, New York:McGraw-Hill, 2005.

28. Supra note 26.

29. Supra note 19.



determ ines gender. A female gets an X chromosom e from mother, and 
another X from father; a male receives X from mother and Y from father. 
Each ovum  or a sperm  bears 23 chromosomes at conception and join 
together to form a single cell. It will then develop into the embryo. 
Som etim es an abnorm al cell division takes place before conception and 
the sperm  or ovum contains more than one sex chromosome. The 
resulting embryo will then get an extra sex chromosome. XXY individual, 
known as Klinefelter's syndrome, was the first to be identified as having 
sex chrom osom e abnorm alities, which is claimed to be related to 
degeneration of the testes, sterility, breast enlargement, moderate metal 
retardation, alcoholism  and homosexuality. It is to be mentioned that the 
findings related to Klinefelter's syndrome are widely disputed.^”

Som etim es beca use of the defect in the production of sperm or egg, some 
males get an extra Y chromosom e, which abnorm ality is designated as 
the XYY syndrome. Approxim ately 1 out of 1000 newborn males takes 
birth with this genetic composition.-^' Patricia Jacobs was the first to 
investigate w hether XYY m ales have any tendency to aggressive 
behaviour. She did it in m axim um  security mental hospital in Scotland.-*^ 
In the subnorm al wing of the hospital, she found 12 out of 196 men had 
chrom osom al abnorm alities, including 7 with XYY abnorm ality, who 
were exceptionally tall. Jacobs and her colleagues described XYY males 
as dangerous and violent. It was substantiated by the fact that some 
violent crim es were committed by males who were later found to have 
XYY abnorm ality. But further investigations revealed that XYY inmates 
were considerably less violent than other inmates. Researchers in some 
studies concluded that XYY males were not predictably aggressive. No 
researcher conclusively tells that males having XYY abnorm ality w ill be 
criminals, rather an increased risk of developing an anti social personality 
has been argued.'*'*

The XYY abnorm ality drew much public attention because of the case of 
Richard Speck. In 1966 Speck killed 8 nurses in Chicago. He was initially 
diagnosed as having XYY syndrome, but later diagnosis proved it 
wrong. Nevertheless the question was frequently asked: W ere all XYY
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30. George B. Void, Theoretical Criminology, Second Edition, Oxford University 
Press, New York, 1979, pp. 116,117.
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m ales potential m urderers? Since that tim e investigations w ere 
undertaken to exam ine the relation between XYY abnorm ality and 
criminality^ but researchers did not find any convincing evidence. 
N evertheless, there is possibility that violent behaviour may be partly 
determ ined by genetic factors. But it is difficult to investigate the 
possibility. One m ajor problem  is to separate genetic predispositions 
from environmental factors, which include family, culture, socioeconomic 
s ta tus, and peer influences. An individual may ha ve genetic predisposition 
to aggressive behaviour, but as he was bom  and brought up in a good 
family environm ent, and got education and ethical lesson, he m ay never 
com m it a delinquent act. A nother person may possess a genetic 
predisposition to law -abiding and gentle life. But because of bad family 
atm osphere and poor education he may com m it crime. It is very difficult, 
then, to determ ine to w hat extent behaviour is influenced by genetics?'^

5. Law and Genetically Induced Criminal Behaviour

Genetics has enorm ous utility in criminal law. In rape cases it is used for 
identifying defendants. It is also used as a defence to exculpate or 
provide m itigating reasons for a crime. W hen any guilty act is com m itted 
in pursuance of a culpable intent {mens rea), that act is punishable in 
crim inal law. W ithout a crim inal state of mind, criminal liability is rarely 
imposed. The rationale behind the theories of punishm ent is that the 
threat of penalty will deter criminals. An individual acting without 
knowledge or intent rem ains beyond the deterrent effect of law. If any 
defendant in a crim inal case m akes a mistake of fact or law, what will 
happen? Ignorance or mistake of fact or law is a defence under a Model 
Penal Code^^ w hen it negates the mens rea, which can be inferred from 
negligent and reckless behaviour. A criminal defendant is said to possess 
culpable state of m ind if he know ingly disregards a grave and 
unjustifiable risk.

If any person has any genetic disease which is responsible for his 
crim inal behaviour, should that person be held responsible for the 
crime? His attorney may plead that he did not have mens rea. The 
attorney m ay call a geneticist to substantiate his defence. If the geneticist 
argues that the offender was not in a conscious state of mind and he did 
not com m it the offence voluntarily, how the judge will respond?^^

32 Sheikh Hafizur Rahman Karzon

34. Freda Adler, Cerhard O. W. Mueller, and William S. Laufer, Criminology: The 
Shorter Version, Second Edition, McGraw-Hill, Inc., USA, 1995, p. 92.

35. A Model Penal Code is a Code which contains some basic features that are 
expected to be ideal and to be followed in different countries for defining 
which activities constitute crime and deserve punishment.

36. "Criminal Genes and the Law". 24 January 2003. <http:llwmu.biojuris.comf 
crimlaw01.htm>.



Interrelationship o f  Genetics and Criminal Behaviour 33

In the above case, some very crucial questions have been raised in the 
context of num erous links between gene and behaviour. Human genes 
are responsible for variation in human behaviour including aggression, 
anxiety and depression. If one's genes control his/her behaviour, ho 
crim inal justice system  will cope with these facts? Under the crim inal law 
a person is punishable, when s/he commits any offence voluntarily with 
guilty intention. If it is proved that a particular gene is responsible for a 
defendant's violent behaviour, how the criminal justice system  will 
respond? Is it fair to hold that person accountable for his/her violent 
activities? Are the violent activities outcom e of direct and voluntary 
action on the part of the accused? Or is it emotional outburst of the 
accused? Or do crim inal genes compel the accused to com m itpunishable 
activities? "A  more reasonable form ulation may ask what the probability 
is that an individual with a particular 'genotype' will lead to criminal 
conduct. If it is 100%, do we let him off on the grounds that either the act 
was not voluntary or he could not ha ve possessed mens rea because of the 
genetic defect? If the defect only establishes a propensity to criminal 
activity, say 20%, then should his punishment be adjusted accordingly?"^’'

Principle of crim inal responsibility has some exceptions. Children and 
m entally  disordered persons are kept beyond the fram ew ork of 
punishm ent, because they are incapable to understand the consequences 
of crim in ' activity. Even deterrent effect of punishm ent is quite useless 
for them. ■'■J',>w question comes, w hether people having behaviour 
disorder caused by their genes should be treated like child and insane 
persons, who are devoid of criminal responsibility?

A wom an sought help of Dr. H an G. Brunner, a medical geneticist, for a 
problem  in her family.^ M any males of her fam ily for generations had 
been prone to violent and unprovoked aggressive activities. Inform ation 
collected about the m atter of the family revealed that nine of them 
exhibited aberrant and violent behaviour. One of such males was 
convicted of the rape of his sister, another attempted to run his boss over 
with a car, another would enter his sisters' bedroom s at night and force 
them to undress. Two of the fam ily m embers were convicted arsonists. 
DNA analysis of tissue samples of 24 m embers of the fam ily was made 
by Brunner and his colleagues. They identified a DNA marker on the X- 
chrom osom e am ong the affected males, but unaffected males did not 
have this DNA m a r k e r . I n  Turpin V Mobley^° it was revealed that last
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three generations of the M obley fam ily had exhibited aggressive and 
antisocial behaviour. These people included a m urderer, a rapist, an 
armed robber, several substance abusers, and several spouse abusers.

6. Behavioural G enetics and Law

Behavioural genetic determ inism  has grave social, legal and ethical 
consequences. M ark A. Rothstein^’ has discussed the effects of genetics 
on m any areas of law, including em ployment, insurance, commercial 
transactions, civil litigation and privacy. He has discussed general 
principles of law that help to fram e the issues of behavioural genetics and 
law.

6 .1 . U nitary Standard of Legal Duty

The lawfulness of an individual's conduct is determined with reference 
to the standard behaviour of a reasonable person both in civil and 
crim inal cases. The activities of plaintiff and defendant are evaluated in 
terms of w hether it conforms to the standard of a reasonably prudent 
person under sim ilar circumstances. W hether a person of average 
rationality could have done the same thing that is testified with the help 
of unitary 'reasonable person' standard."*^

Reasonable person standard implies that it is not possible to determine 
the precise cognitive, physical, or behavioural abilities of the individuals 
in any legal proceedings. Nevertheless, suppose precise evaluation of 
individual characteristics were possible and an expert witness were 
prepared to testify about the innate capability of an individual in a case, 
civil or criminal. W ould this matter? Should it? According to Dan Brock, 
a philosopher, "If a person's genetic structure is a principal cause of 
behaviour and that genetic structure is completely beyond the individual's 
control, can an individual justifiably be held responsible for the resultant 
behaviour?""*^ A significant change in the law's view of the bounds of 
individual conduct would be made, if the unitary standard were replaced 
with a more subjective standard.”*̂

34 Sheikh Hafizur Rahman Karzon

41. Mark A. Rothstein, "The Impact of Behavioural Genetics on the Law and the 
Courts," Judicature genes and Justice, November-DecerAber, 1999, Vol 83 (3). 
Internet version. 15 September 2005.

<http://www.ornl.gov/sci/techresources/Human_Genome/piiblicat/judicature/.
article5.html>.

42. Ibid.

43. Quoted in ibid. See Brock, The Human Genome Project and Human Identity, 
29 Hou. L. Rev. 7,16 (1992).

44. Supra note 41.

http://www.ornl.gov/sci/techresources/Human_Genome/piiblicat/judicature/


Interrelationship o f  Genetics and Criminal Behaviour 35

6. 2, Im pact o f Behavioural G enetics on Adversary System
Adversary system  is characterized by partisan presentation of the 
evidence, a passive judge, a neutral jury and a structured trial format. 
Under this system  the truth is not determined by the lawyers, but by the 
judge or jury. Lawyers' role is to be zealous advocacy on behalf of their 
clients. Presentation of exact evidence and cross-examination of witnesses 
finally uncover the truth. The advocates of both sides put forward all 
possible argum ents on behalf of their clients. Professional ethics require 
the lawyers to be zealous advocates. Lawyer should utilize the legal 
procedure for the fullest benefit of the client. Lawyers are expected to 
give every possible argument, no m atter how weak it m ay be, in favour 
of their client, particularly in criminal cases. Defendants are given even 
wider leew ay in subm itting m itigating evidence during sentencing 
phase of a crim inal case. "Zealous advocacy" principle in crim inal cases 
put forward innovative scientific assertions. In 12 US cases m others were 
accused of m urdering their infants and post-partum  psychosis was 
argued as defence. The wom en received light sentences or were found 
not guilty. Post traumatic stress syndrome and prem enstrual s)n:\drome 
were argued as defence.'*^ Som etim es in some notorious killings the 
convicted got lesser sentence because of innovative scientific assertions 
w hich kindled severe criticism.'*'^
In civil cases, such as personal injury litigation, plaintiffs encounter 
difficult time as they cannotprove whether the injury was caused by the 
unlawful act of the defendant. Because of innovative scientific discoveries 
"junk science" or "liability science" has emerged. Scientific experts have 
pushed the frontiers of scientific thinking in favour of defendants. They 
assert, for in stan ce, that a p articu lar en v iron m en tal exp osu re, 
pharm aceutical product, or m edical device resulted in a particular injury 
to the plaintiff. "Because of the adversary system, it is virtually certain 
that parties in both criminal and civil cases will assert behavioural 
genetic argum ents w ell before there is general support for such views in 
the scientific community. These arguments are particularly appealing in 
crim inal cases because they can be used to prove that defendant was 
com pelled to com m it the act by uncontrollable genetic factors.
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6. 3. G enetics and R isk-A verse Behaviour
Behaviour genetic inform ation could lead to a w ide range of risk-averse 
actions. Carlsen V. Wackenhut Corp.*^ is a good illustration of such a case. 
In 1994 at a Bon Jovi rock concert a security guard attem pted to rape a 16- 
year old patron under the stands. The security com pany that em ployed 
the guard was then sued by the girl for negligent hiring. She alleged that 
the com pany should have enquired into the background of the security 
guard before em ploym ent. The com pany would, then, discovered that 
the man had four prior convictions, including one for second degree 
robbery. The appellate court reversed the trials court's summary judgment 
for the com pany and held that upon discovery of a prior robbery 
conviction, a prospective em ployee had a tendency to com m it criminal 
activities.^’
From  the above case a num ber of questions emerge. W ould the employers 
in the future will be put under an obligation to review m edical records 
or m ake their own m edical arrangem ent to test w hether applicants had 
genetic indicators of an increased risk for violent behaviour? W ould it 
transgress Disabilities Act or other laws of USA?
6. 4. G enetic Inform ation  and M edical Privacy
W ith the developm ent of individualism, right to privacy has taken hold. 
The recognition of a legal right to privacy is largely a twentieth-century 
phenomenon. The privacy and confidentiality of m edical inform ation 
las not been afforded adequate protection in any of these areas. The 

federal constitutional right (of USA) to privacy has been used to restrict 
the governm ent from interfering with personal m edical decisions, such 
as p ro v id in g  and w ith h o ld in g  m ed ical treatm en t, p ro creation , 
contraception and abortion. In serious problem s like drug abuse or other 
problem s related to health of the people, governm ent can interfere. In 
W halen V. Roe, 1977, the Suprem e C ourt unanim ously held that, 
"Disclosures of private m edical inform ation to doctors, to hospital 
personnel, to insurance com panies, and to public health agencies are 
often an essential part of m odern m edical practice even when the 
disclosure m ay reflect unfavourably on the character of the patient. 
Requiring such disclosures to representatives of the State having 
responsibility for the health of the com m unity, does not autom atically 
am ount to an im perm issible invasion of privacy.
In Young V. Jackson, 1990, in a nuclear power plant rumours spread that 
the reason for an em ployee's illness was radiation exposure, as a result 
work was disrupted in the power plant. A M ississippi court held that the 
em ployer had privilege to disclose the fact. Em ployer had the right to tell 
em ployees that the plaintiff was ill due to the effects of a hysterectomy.®’
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To protect the privacy of genetic information Oregon enacted the nation's 
first state law in 1995. "Subject to various exceptions, the law provides, 
am ong other things, thatno person m ay obtain genetic inform ation from 
an individual w ithout informed consent, no person may retain genetic 
inform ation w ithout obtaining specific authorization, and no person 
m ay disclose genetic inform ation w ithout specific authorization. A 
sim ilar 'procedural' law has been enacted in California."^^ The laws only 
prohibit the unauthorized collection, retention, or disclosure of genetic 
inform ation. There are m any instances where law has nothing to do in 
which individuals are needed to give genetic or other medical information 
as a condition of em ploym ent, insurance, education, com m ercial 
transactions and other m atters. Behavioural genetic inform ation will not 
get better privacy protection than other types of m edical or genetic 
inform ation. Som e overtly intrusive inquiries or unnecessarily extensive 
disclosures m ay be limited by constitutional, statutory, or com m on law 
theories. To safeguard the privacy of genetic inform ation a wide range 
of substantive limitations in each specific area will require to be enacted.^^
7. Challenges fo rju d g es and Lawyers
N ot only genetics, spectacular development in different branches of 
science has created multifarious implications for law. Scientific inventions 
require proper legislation for their smooth regulation on the one hand, 
resolution of those matters, touching and creating com plicacy in hum an 
life, by the court on the other. At the threshold of twenty first century the 
inter-dependence betw een law and science is expanding. The people 
associated with legal and scientific arena are developing extensive 
interrelations. W ithout this interrelation and interdependence both law 
and science cannot square with the exigency of time. In Judicature, 
Justice Stephen Breyer very eloquently underlines the inter-dependence 
of science and lav/ and writes^ that "law  itself increasingly needs access 
to sound science" and that scientifically complex technology "increasingly 
underlies legal issues of importance to all of us." Justice Breyer reminds 
us that "a judge is not a scientist and a courtroom  is not a scientific 
laboratory," but th a t,"  to do our legal job properly we [need] to develop 
an inform ed, though necessarily approximate, understanding of the 
state of... relevant scientific art."^
The aim  of Hurrian Genom e Project, formally started in 1990, is to 
identify the estim ated 3 thousand or more hum an genes and determ ine 
the sequence of 3 billion base pairs. Due to the trem endous progress.
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H um an Genom e Project nears completion. This titanic development in 
genetics has created heavy implication on legal system.^
US experience underlines the role of judges, who need to develop 
expertise to verify the reliability of scientific evidence and its utilization 
in taking legal decisions, specifically in criminal cases. Lawyers are 
increasiiigly tended to present m itigating reasons to exculpate their 
clients with reference to new discoveries of genetics. M odification of 
legal principles and making of new laws are suggested in the context of 
increased inter-dependence betw een law and genetics.
Adversary system encourages lawyers' zealous advocacy, which further 
encourages the lawyers to utilize unproven scientific theories in their 
clients favour. The next im portant question is how will judges [and 
juries] consider this evidence? From the available data it is clear that both 
judges [and juries] are ill-prepared to evaluate the validity of novel 
scientific assertions. And the juries have a tendency to give much 
credence to argum ents based on novel scientific discoveries. Regarding 
scientific evidence the initial problem  is faced by the law yers as they have 
to persuade the court to view the evidence admissible. This question was 
once settled in US in 1923 in Frye V. United States.^^ In this influential case 
the court held that scientific evidence is admissible if it is generally 
accepted as valid by the scientific community.
The Frye-test lasted for 70 years, until it was replaced in 1993 by a 
Suprem e Court decision in Daubert V. M errell Dow Pharmaceuticals, Inc.^  ̂
The court held that Frye principle was inconsistent with Federal Rules of 
Evidence. Under the Federal Rules, judges cannot defer to the scientific 
com m unity's acceptance of the evidence in question. To determine the 
reliability and probative value of the evidence judges are needed to make 
an independent judgment. Judges must determine "Whether the reasoning 
or m ethodology underlying the testimony is scientifically valid." "This is 
com posed of four factors; (1) whether the theory or techniques can be or 
have been tested; (2) the extent to which there has been peer review and 
publication of the theory or techniques; (3) the known or potential error 
rate and the existence and maintenance of standards controlling the 
technique's operation; and (4) the general acceptance of the m ethodology 
or technique in the scientific community."®^
In spite of disagreem ent among judges and scholars, Daubert principle, 
at least in theory, m ade it easier to get scientific evidence admissible into 
court. But for trial court judges undoubtedly Daubert made things more 
difficult. State and federal court administrators have started program s of
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scientific education and publication of manuals on scientific evidence to 
increase the scientific acum en of judges.“
Law yers under the adversary system have a tendency to introduce 
insufficiently tested scientific evidence. Judges, who donot have scientific 
expertise, m ust decide what methodology and theories have valid 
scientific basis. Courts are increasingly admitting novel scientific evidence 
and juries often give great credence to scientific evidence.
Daubert principle put the judges in a place to play the role of a gatekeeper, 
hence they require scientific knowledge to scrutinize scientific evidence. 
Claire L. Heureux-Dube®’ very correctly noted that "the law cannot lag 
behind science; in the best case scenario they will com plem ent ea ch other 
and thus serve the public interest optimally and for this they need 
adequate scientific know ledge"^ Daubert standard requires the judges 
to screen expert testimony, due to very sound rationale that lay jurors 
w hen determ ining the truth may be adversely influenced, if they are 
exposed to unscrutinized scientific testimony.*^
h\ the context of tremendous genetic development, judges require 
special science education to understand com plex cases and adjudicate 
the matter to prom ote the cause of justice. W orkshops, conferences, 
sem inars and sym posium s are being held to give the judges sufficient 
inform ation about genetics. The Einstein Institute for Science, Health 
and the Courts (EINSHAC) has initiated a series of conferences, the first 
was held in M ay 1997. Conferences were held in Chicago, Sait Lake city, 
Orlando and Cape Code throughout 1998.̂ =̂
A combination of laboratory, science background and judicial applications 
problem s were the main focus of eleven m olecular science conferences. 
The curriculum  of the three days conferences of EINSHAC included 
genetics, m olecular biology and biotechnology. Around 1,100 judges 
attended the conference. In 2000 and 2001 six more conferences were 
held catering to 1,000 judges training to keep them  abreast of the latest 
developm ent of genetic science.*^
Genetic science has created wide opportunity for the lawyers of common 
law countries. In com m on law legal systems, lawyers of both sides put 
forward all the possible argum ents on behalf of their clients. They try to
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maxim ise the full advantage of adversary system, particularly in criminal 
cases genetic argum ent is more likely to provide m itigating reasons. The 
more they are inform ed of the developm ent of genetic science, the more 
strongly they can defend their clients, and the more likely they will win 
the case.
Law yers of developed countries like USA, UK, and Canada seem  to be 
aware of the recent developm ent of genetics. Am ong them  an increased 
tendency to invoke scientific findings is evidenced. They seem  to have 
taken the new challenge. But lawyers of developing countries like 
Bangladesh are far behind to take the challenge. Even the judges and 
people associated with the justice system  have no idea about the ongoing 
developm ent of genetics and the challenges it posed before the lawyers 
and judges. They need to develop scientific expertise to cope with the 
changing needs.
8. DNA Test and Identification of Criminals
M ore than 100 countries are now using DNA technology for fast, 
accurate and reliable investigation of criminal cases. Particularly in 
murder, rape, paternity determ ination and im m igration dispute cases, 
DNA technology is extensively used. Suspected criminals can successfully 
be identified by an analysis of DNA sample, collected from  the crime 
scene. D eoxyribonucleic acid (DNA) is found in the nucleus of hum an 
cell. DNA sam ple can be collected from evidences lay in the crim e scene, 
such as saliva, hair, blood, semen, sweat, hat, collar of shirt, handle of 
spectacles, hockey-stick, toothpick, stamp, envelope, bottle, can, used 
condom , pillow , blanket, and bed-sheet.*^
DNA technology was first used in UK in 1987. Alec Jeffreys, a British 
scientist, discovered the technology. In every hum an body, 99% of total 
DNA is sim ilar, only 1 percent is different. At intrionic region of genome 
this 1 percent non-functional DNA is found in abundance. DNA analysis 
is done by M icro Satellite Sequence (MSS). DNA consists of four types of 
bases, variation of w hich helps in identifying the individual difference. 
Sam ple registered in a police case is analysed in the laboratory. Report 
of DNA analysis is provided to police, judges, and lawyers., who can use 
it for detecting the delinquents. DNA sample is collected in presence of 
M agistrate and M edical Officer. Sam ple is carried to a laboratory in a 
tem per-evident bag so that none can op^'n it. The laboratory works in 
three phases. First, the sample is screened to ensure presence of DNA. If 
the screening of DNA found positive, DNA would be extracted in the 
second phase. In the final stage, extracted DNA is analysed and report is 
prepared. DNA sam ples are preserved in the archive, so hardly there is 
any scope to m anipulate it, which could be re-checked if any one 
challenges. It is possible to give DNA-analysis report within 24 hours, 
but usually 7 days tim e is taken, which is international standard. "D N A
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sam ple from a crim e scene can be degraded due to moisture and other 
reasons, but in m odern technology it is possible to generate DNA profile. 
Extracted DNA of a crime scene is amp ified through polym erized chain 
reaction to increase the quantity as DNA content."®^ Police, judges and 
lawyers are given training on how to utilize DNA profile to enable them 
to investigate criminal proceedings.
In Bangladesh National Forensic DNA Profiling Laboratory was set up 
at the forensic departm ent of Dhaka M edical College H ospital in 2005. It 
is an independent laboratory under the M inistry of W omen and Children 
Affairs. The technology of DNA analysis and equipm ent used in this 
laboratory are claimed to be of international standard. FBI, Interpol and 
other organizations of crime detection in different countries use the same 
technology.^
Conclusion
Spectacular advancem ent in genetics opens the super highw ay to 
understand hum an nature, com bination of 'genotype' and 'phenotype'. 
Children unfailingly inherit their traits from their parents. Now the 
question stands— is crime such an affliction which could be transmitted 
from  parents to children? W hat hope, then, will be left for crime control? 
W hen searching answ er of this question a num ber of twin, adoption, and 
fam ily studies have been presented, even experiments in laboratories 
and studies on chromosom al abnorm ality were not left. M ajor limitation 
of those studies is that nature and nurture aspect of behaviour cannot be 
separated. There is, moreover, nothing in those studies to draw firm 
conclu sion  that genetic com ponent causes antisocial or crim inal 
behaviour, rather genetic elem ent creates higher probability to com m it 
crim e if it gets favourable environment. W hich is more important behind 
the crim e com m ission— gene or environment— this type of question is 
superfluous as there is no satisfactory technique to separate nature and 
nurture, rather an interaction of gene and environment m akes the crime 
com m ission predictable. Som e neurochem icals and chrom osom al 
abnorm ality also create higher probability for delinquent behaviour.
If an individual com m its crime due to genetic com ponent w hich was 
beyond his control, the defendant's attorney may plead to the court to 
consider the extenuating circumstances. This aspect of genetics requires 
the rectification of existing principle of criminal responsibility, putting 
genetically induced crime on a special category to be considered leniently. 
Ongoing developm ent in genetics also underscores the necessity to 
correct laws relating to privacy.
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An individual's legal responsibility is usually determ ined by the unitary 
principle with reference to the standard behaviour of a reasonable 
person. This principle is not applicable to children, insane and people 
who have behaviour disorder. A model criminal justice system  keeps 
insane persons and children beyond the culpable responsibility, as they 
cannot understand the consequences of their (criminal) activities. A 
person requires condonation if he commits crime due to genetically 
transm itted traits. Legal experts, therefore, suggest that t ie  unitary 
standard of reasonable person need to be modified and replaced by a 
more satisfactory principle.
Constitutions of m ost of the countries have protected citizens' right to 
privacy. But constitutions and laws safeguard only the external aspect of 
right to privacy. They did not foresee its internal (or biological) aspect, 
wnich has been uncovered by the recent genetic development. For 
exam ple. Article 43 of Bangladesh Constitution protects every citizen's 
right to be secured in his hom e against entry, search and seizure; and to 
the privacy of his correspondence and other means of communication. 
It, like m ost of the constitutions and laws, does not protect genetic 
privacy of individuals, because genetic information was not available 
when those laws were made.
New scientific discoveries have posed a serious threat to the privacy of 
genetic inform ation. Violation of genetic privacy takes place if genetic 
inform ation is publicly available. Government, em ployer, educational 
institution, or any other authority may ask the students, prospective 
em ployees, and individuals to deposit their genetic information. To 
avoid any possible deviance they may intend to be in safe side. Authority's 
view may collide with the interest of the people, who seem to be reluctant 
to deposit their genetic information, apprehending violation of their 
genetic privacy, and also their submission to public ridicule. Appropriate 
aws are, therefore, required to give legal protection to right to genetic 

privacy. Som e countries, most are developed, either have already enacted 
new laws or am ended constitutions or consider to make new laws to 
guarantee genetic privacy of citizens. But developing and poor countries 
are not sufficiently prepared to take the challenges ensuing from  the 
gen tic development.
Ongoing development in genetics has legal, ethical and social implications. 
Societal people should be prepared to square with the new development. 
They also need to be wary about the possible danger as genetic information 
is m isused and manipulated. Countries will require collective and 
individual efforts to m inim ize the m isuse and utilize the genetic 
inform ation to the best advantage of their citizens. Very soon the genetic 
revolution will pervade into every sphere of human life and revolutionize 
the whole human society, which wil leave no corner untouched. ]udiciary 
people will be the forem ost actors to be trained sufficiently and to 
dispose of cases involving genetic determination in a way to prevent 
m iscarriage of justice. Human Genome Project visualizes a radical 
change in hum an society, suggesting to develop sufficient tools to 
handle the afterm ath of the revolution, a challenge hum an has ever met.
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