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|. Introduction:

Over the last decade, there has been an increase in the use of DNA evidence for the
purpose of criminal trials throughout the world. With the advancement of science and
technology, come more sophisticated methods of collecting and analyzing evidence, for the
purpose of criminal trials. Therefore, in light of such advancement, especially with reference to
DNA Evidence, this article intends to through light on the admissibility of such evidence in
various courts across the world. The purpose of this article is purely to see as to what extent such
evidence has been dealt with by the court of law. Although the Article has dealt with certain
problems associated with DNA Testing, it is not the intention of the author to take a position

either for or against such evidence.

The Article is divided into three parts. Part | deals with the meaning of DNA and the
various techniques associated with the use of DNA in forensics. Part Il, which is divided into
three parts, deals with the various legal positions vis-a-vis DNA evidence in USA, UK and India.
Part Il deals with the problems associated with DNA Testing followed by a conclusion of the

author in Part IV.
. PART I:

1. WHAT IS DNA?

DNA is the genetic material that functions as a blueprint for the body. Whether someone

will be short or tall, have blue or brown eyes, or be of Hispanic or Asian appearance is
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determined by their DNA, half of which is inherittdm their father and half from their mother.
Almost every cell in the body contains the sameeuof DNA?

DNA is a double helix, a structure thredembles a ladder twisted around itself to form a
spiral®> A strand of DNA is composed of a phosphate-suggkibone and four types of
nucleotide bases: guanine (G), cytosine (C), ade(dy), and thymine (T). These bases bond
together to hold the strands of DNA together in tmeible helix; this bonding occurs only
between cytosine and guanine or between adeninghgnudne. There are approximately three
billion of these base pairs of DNA in the nucledsachuman cell. In the nucleus, the DNA
double helices are organized into chromosomes, bictw humans have forty-six. Each
chromosome is composed of genes, functional uhiBNA that encode a particular tréitThe
primary function of DNA is as genetic material-toddes and transmits heritable traits from
parent to offspring. Almost every cell in the bodyntains the same DNA, thus most tissue
samples left at a crime scene will contain the eegor's DNA> DNA however, is generally
identical and it is extremely difficult to differgéate between the DNA of one individual from
another. 99.0% to 99.9% of DNA is identical fromequerson to the ne&dt is generally agreed,
however, that everyone's DNA sequence, with thegtken of identical twins, is unique only if

all three billion base pairs of strains are examine

2. USE OF DNA IN FORENSICS
It is not possible for forensics expddsexamine all three billion pairs. Therefore,ythe

limit their examination to a limited region of DN&ontaining a few thousands of the three

billion base pair8.

FINDING A MATCH
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Each of these regions represents acpéti location on a specific chromosome.
Individually, each region is called a locus (tharpl form is "loci"). In a forensic DNA typing
experiment, four or five different loci would berapared between a suspect's DNA and a crime
scene DNA sample to see whether or not they mé#tehmatch is observedhis indicates, but
does not provethat the suspect could have left that DNA sangildhe crime scene, and
therefore could have committed the crime. Altensyi, if no match is observed, this rules out

the suspect as the source of that particular DNApsa.

TECHNIQUES OF FORENSIC ANALYSIS
The one most commonly usedastriction fragment length polymorphism (RFLP)

analysis It has its advantages as well as disadvantafes. biggest disadvantage is the
vulnerability of the system towards contaminatidhe large majority of criminal trials where
DNA evidence has been introduced have involved RFLR/sind

The second type of fingerprinting procedurep@ymerase chain reactionPCR). PCR, an
alternative to RFLP analysis used only when RFL#hoabe performed. PCR amplification can
be used on much smaller DNA samples, but it is ns@msitive to sample contamination. If
there is sufficient intact DNA, the RFLP methogieferred because it is more useful, with each
fingerprint occurring only in one person in evenecundred thousand to one hundred miltfon.
If the forensic sample is too miniscule for RFLBtieg, or if the DNA has degraded because of
exposure to sunlight, high temperatures, or exicessdity, DNA analysis with

the aid of PCR may be useful.

. PART II:

A. LEGAL POSITION IN U.S.A.

The use of DNA in criminal investigatibas been very successful in counties like USA.
The development of an advanced Federal DNA Data Bas met with much success throughout
the country. However, the debate on DNA Data Bagisot be considered for the purpose of
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this article. This article primarily focuses on tadmissibility of such kind of evidence in the
courts of law during the process of criminal trialdowever, it is important to give a brief
background on DNA Data Bases in the USA and theowuarrelated legislative provisions

governing DNA profiling.

Combined DNA Index System (CODIYS)

CODIS, the FBI's Combined DNA Index ®yst is a law enforcement tool used to link
DNA from an unknown perpetrator to an identifiablespect. CODIS is essentially a registry of
DNA samples from known individuals organized intadetailed database with which DNA
collected from crime scenes, unidentified humanaies) and crime victims can be compared.
Profiles obtained from convicted offenders can ibkeld together with profiles collected from
crime scenes to identify a perpetrator who hashgftogical evidence at a crime scene. Any
DNA match generated by the database gives law esfoent probable cause to bring the
offender into custody and obtain a confirmatory Dsmplet* The CODIS program is a direct
result of theDNA ldentification Act of 1994, which authorizes the Attorney General of the
United States to grant money to states for the Idpugent of DNA collection systems. The
DNA Identification Act of 1994, allocates fundsttwse states that collect, at a minimum, DNA
samples from felony sex offenders and subsequentignize those samples into their own state
database systems. In addition the DNA Identifarat#h\ct of 1994 requires each state to link its
DNA database to the FBI's records in an effortreate one nationwide databd$e.

In 2000, CODIS began to be systematicatid reliably filled with DNA fingerprint data
from qualifying convicts upon the enactment of A Analysis Backlog Elimination Act
("Backlog Act"). The Backlog Act "authorize[d] awerogram of Federal assistance to States to
enable them to clear their backlogs of DNA samplegand to] fill a gap in the system by
authorizing collection, analysis, and indexing oNA samples from persons convicted of
Federal crime$® Under the Backlog Act, individuals convicted fourder, manslaughter, sexual

abuse, child abuse, kidnapping, robbery, burglarygny attempt or conspiracy to commit such
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crimes, would be compelled to submit a DNA sampl€ODIS. All fifty states followed suit,
enacting their own statutes requiring criminalgtovide DNA to CODIS upon conviction of a
qualifying crime. Later, federal legislation addedl violent crimes and terrorism to the
qualifying list. In practice, CODIS is maintained the Federal Bureau of Investigatith.

The DNA Fingerprint Act of 2005 came into force on January 5, 2006. The Act autkstinter
alia, collection of DNA samples from persons arrested or detained ufediaral authority for
inclusion in CODIS™ At least four states have already passed "sampkrest” laws, and it is
likely that other states will adopt similar legiste now that the Act is federal latf.

Standards laid down by the Courts for the Admissibility of DNA Evidence

The standards of DNA evidence differnirstate to state on a case to case basis.
However, majority of the Courts have followed certstandards of admissibility by relying on
certain judicial precedents as well as the FedRrdés of Evidence. ThEederal Rules of
Evidencewere established to "create a uniform standa@blafissibility of evidence." For cases
involving scientific evidence, the federal rulesvbagreatly expanded the trial judge's "gate-
keeping" role. Rule 104(a) adds to this role byvmting the trial judge with the authority not
only to determine the admissibility of evidence bl#p to address preliminary issues concerning
the qualifications of proposed witnes$ésRule 402 sets forth the requirement that eviddrece
relevant in order to be admitted.™ Rules 403 a@d in particular have affected admissibility of
DNA-providing much greater judicial discretion.'dézal Rule 702 allows the trial judge to

decide whether testimony is necessary to understia@cevidence or to resolve an issue of
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fact.'® Rule 403 allows the judge to exclude relevant envie if he or she finds that the

probative value of the evidence substantially oigheits prejudicial effect’

The varioududicial Standardswhich have been laid down by the courts are aevid!
In Frye v. United States the court denied admissibility of the results &yatolic blood pressure
deception test (lie detector test) based on a 'fgérecceptance” standard. This standard
established that in order for a new scientific gipie or test to be admitted into evidence, it must
“be sufficiently established to have gained genetaacceptance' within the relevant
scientific community.” The court found that this lie detector test faileder the standard
because it had not yet been sufficiently recognibgdscientists to justify allowing expert
testimony based on the technidde.
In People v. Kelly, California Supreme Court adopted a modiffege standard. In Kelly, the
court was faced with the task afeciding the admissibility of "voice print" identétion
evidenceUnder the new standard, for a new scientific ppler technique tbe admitted into
evidence, it must pass a three part tEgtt, the proponent of the evidence must establish that
the underlying theory is reliabl&econd the witness testifying "must be properly quatifees an
expert to give an opinion on the subjecLdstly, the proponent must show that the correct
scientific procedures were used and that they emerglly accepted in the scientific community.

InDaubert v. Merrell Dow Pharmaceuticals, Inc., the United States Supreme Court held
that the relevancy teset forth inFederal Rules of Evidendeule 702 superseded the standard
established inFrye. In determining the admissibility of expet¢stimony based upon novel
scientific evidence, th®aubert Court suggested four factors for consideration: 1) whethe
theory ortechnique in question can be (and has been) te®fadhether it habeen subjected to

peer review and publication; 3) its known or po@nerror rate and the existence and

18 FED. R. EVID. 702 ("If scientific, technical, aither specialized knowledge will assist the triérfact to
understand the evidence or to determine a factsned, a witness qualified as an expert by knowledg#,
experience, training, or education, may testifyet® in the form of an opinion or otherwise, if ¢(he testimony is
based upon sufficient facts or data, (2) the testiynis the product of reliable principles and methcand (3) the
withess has applied the principles and methodsabigli to the facts of the case.") retrieved from
(http://www.law.cornell.edu/rules/fre/) on 16-1042
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more of the following: unfair prejudice, confusitige issues, misleading the jury, undue delay, wgsdtime, or
needlessly presenting cumulative evidence. rettiéran (http://www.law.cornell.edu/rules/fre/) d®-10-2012
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maintenance of standards controlling operation; and 4) whether it has attracted spdead

acceptance within a relevant scientific commufity.

Use of the standards by the Courts

The Supreme Courts of Alaska, Colordflorida, New York and Washington have held
that the Frye standard is still to be used to dater the admissibility of novel scientific
evidence (including DNA typing) in their jurisdiofis. A number of states, including Delaware,
Indiana, New Mexico, Oregon, and Wyoming, have igpph relevancy standard likaubertto
the admissibility of DNAevidence in their courts. Several states, includkngona, lllinois,
Minnesota and Pennsylvania, have continued to hus€rye test because their supreme courts
have not yet ruled upon whether thH2aubert standard has supersedddye in their

jurisdictions®?

Fourth Amendment® Right

InLandry v. Attorney General, a constitutional challenge to the involuntary octilen of
DNA samples from convicted felons was defeafElde Court held thatollection of DNA
samples in order to accurately establish the itiewnfi criminals did not implicate the Fourth
Amendment? It is now also welkettled that, on balance, the government's legiéirimderest in
an effective and accurate criminal justice system @ifws the diminishegbrivacy rights of
convicted felons, making collection of DNA sampfesm felons a minimal and constitutional

intrusion.

B. LEGAL POSITION IN U.K.
Dr. Alec Jeffreys, a British geneticidiscovered the technique of DNA profiling in 1985.

Similar to Americans, English scientists, attornagd courts embraced DNA testing with

21 Nakashimasupranotel p. 454
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enthusiasm initially. The current standard for atimg expert testimony in English courts
requires that relevant evidence be admitted unle=® are strong countervailing reasons not to
admit it." English courts regularly admit experstimony and rely on cross-examination
techniques and opposing experts to reveal defiderio one expert's testimofifthe English
justice system does not require a preliminary Imgaby the judge to determine whether the
correct procedures were followed by the testing'fab

England should adopt a more stringeahddrd regarding the admissibility of expert
testimony, similar to that imposed und@aubertin the United States, to ensure the relevance
and reliability of proposed expert testimony abBA profiling.?” In recent years, the Court of
Appeals (Criminal Division) in England has overtedn four convictions based on DNA
evidence. Two of these cases were overturned hgsaad the statistical evidence presented to
the jury. In theGordorf® case, the Lordships decided the evidence "raisede sarguable
guestions on whether the match probabilities ptihégury and summed up to them by the judge
could properly be sustained.” The Court of Appekdsided the case should be retried based on
additional evidence from an expert who criticizdte tmeasurements used by Cellmark

Diagnostic Laboratories in determining whether ot amatch existet.

C. LEGAL POSITION IN INDIA

The Law Commission of India in its188kport on Review of the Indian Evidence Act,
1872° made several references to DNA testing. Regartlingrefusal of a person to undergo
blood tests or a DNA test in criminal cases, then@assion opined, “we do not again think that
any special provision is to be made in sec. 9 ef Bvidence Act, 1872. The Courts can, in

criminal or civil cases, always rely upon a persaconduct under sec. 9 and no special provision

% Jennifer CallahariThe Admissibility Of DNA Evidence In The Unitedt& And Englan®uffolk Transnational
Law Review, Vol. 19 1995-1996 p.550
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genetics statistical evidence presented to jurgvi® Utting, Wonder Test That May Prove Fallible — Leddbrld
Questions DNA EvidencGUARDIAN, Jan. 8, 1992, at 21 (describing contr@yeover the reliability of DNA
profiling in England). Cited imnd p. 551-552
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is necessary in sec. 9 of the Evidence $ActWe have however recommended that so far as
refusal by a man for undergoing blood tests or Did#t, for purposes of proving paternity, is
concerned, that he should be deemed as having avaisedefense that he is not the fath&r.”
This distinction seems to have been adopted by S3tppreme Court inSelvi v. State of
Karnataka®™ in which the court upheld the authority of Civil @b to order a medical
examination in exercise of the inherent powersagesh it by Section 151 of the CPC, while
holding that the same reasoning cannot be appii¢dei criminal context! It was also held that
compelled extraction of blood samples in the cowfsa medical examination does not amount
to “conduct that shocks the conscience” and thag ‘of force as may be reasonably necessary is
mandated by law and hence it meets the threshgddookdure established by la#”’Therefore,

the Court was clear to made a distinction betweehand criminal cases. This distinction has
been further adopted by the Delhi High CourtRohit Shekar v. N.D. Tiwari*® in which the
court while relying orSelvicompelled the respondent to give a blood sampl®fA testing to

ascertain the paternity of the Appell&ht.

For the purpose of criminal cases, thgislature also proposes to introduce a DNA
Profiling Bill. This bill was prepared in 2007 bye@tre for DNA Fingerprinting and Diagnostics,
with the objective of regulating the use of DNA forensic and other purpos&sThe bill was
again redrafted and prepared by the Departmentaté&hnology in February 2012 and another
working draft was created in April 201%. Since there have been numerous drafts of theitbill,
would not be appropriate to comment on the featareany of the bills until it is introduced in

Parliament.
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IV. PART IIl:

PROBLEMS WITH DNA TESTING
There are several problems during thecgss of conducting DNA testing. With the

increase in science and technology, there is ggeape for manipulationsin order to get
desired results. This has been proved by a red¢edy €onducted by Israeli scientists in June
2009. The researchers asserted that anyone withréper equipment and basic understanding of
molecular biology could create artificial DNiA virtually unending amount®.Moreover, there

is also the possibility ohuman error in collecting, analyzing, and cataloging DNA saa®pl
coupled with the lack oproper infrastructure, poor management, budget shotages, and
corruption within crime labs.*! This is a problem which is faced in many countdesoss the
world including Indi&% Thequality of the samplealso plays a very important role in carrying
out an analysi&® Degradation of a sample due to sunlight, tempezaiack of proper storage,

lack of proper handling at the crime scene, ithlike produce inaccurate results.

V. Conclusion:

The debate surrounding the admissibditypNA evidence is likely to continue with the
advancement of science and technology. The lavoumtries like USA has developed through
both legislation and precedent. However, it willrbeained to be seen as to what the future hold
for countries like India, who are through legistatiattempting to make a central DNA data base
for the purpose of criminal investigatiod&ima facie,the future of such ambitious plans appear
to be bleak, if one were to analy&elvi, which clearly disapproves collection of samples
forcibly. Therefore, it would be wise for the lelgisire and the judiciary to touch base on certain
aspects regarding the admissibility of such typeewifdence, so that the benefits of such

technology, can be used for the greater good oésoat large.
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