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DNA FINGER PRINTING AND CRIMINAL JUSTICE 

Dr. Pradeep Singh*


Crime is as old as human civilization. The day, human beings civilized criminal behaviours were defined. Social norms were settled for identifying what is in the interest of society and what is harmful for societal well-being. For attaining this, it was needed that the people who do not observe the societal norm of behaviour should be identified and punished by which, society be made crime free. This gave birth to the processes of detection, investigation and administration of criminal justice. In Twenty first century crime is posing greater challenge for the societal existence and law enforcement agencies are unable in tackling this problem by resorting traditional methods of investigation. Crime, particularly mass killing by terrorists, Naxalites and other professional criminals are occurring without any check. Law enforcement agencies are now finding it self unable to detect criminals, even if detected the rate of conviction is very poor due to lack of evidence. Criminal law is losing its deterrent effect and common citizenery is losing faith in law. Now citizens are much security conscious, always fearing of victimization resulting into either surrendering to criminal elements or taking law into their hands for revenge or security and thus furthering the problem of criminality. 


The traditional evidences against accused have been eye witnesses, confessions and statement of approvers. Eye witness has now become a rare species, the reason being due to the technological development modus operandi of committing crime has changed and also now crimes is committed in well planned manner. Even if the eye witness is available he changes his version of statement day by day because the fear of criminal elements or corruption.                                                                       …………………………………………

*Reader, Law School, Banaras Hindu University, Varanasi.

Now a days the criminal elements are not feeling any kind of deterrence from the prevailing criminal justice system and result is crime waves. This situation in criminal justice is needed to be coped with immediately: 

“The days of the ‘perfect crime’ are numbered. New Technological break through in crime detection may soon render current police method obsolete. A careful criminal cover up obvious clues by wiping away his fingerprints or wearing shoes that make no distinctive marks. But nearly everyone leaves a small perhaps microscopic-part of themselves behind, especially following a crime of violence. And crime solving techniques now on drawing board or in the experimental phase hold good….”

Evidentiary clues are always available at the site of every crime
 and science has progressed so much that it can identify, compare and link even tiniest connecting clue found. Correct identification of culprits, victims and mutilated, putrefied corpses has always been a legal, social and emotional problem before the public, police and courts. The discovery of DNA fingerprinting in the end of twentieth century has brought a sea change in the identification scenario. DNA fingerprinting helps law enforcement agencies or courts to determine an individual’s involvement in a crime and settle dispute over paternity. It was developed by Sir Alec Jeffreys, a Professor at the University of Leicester in United Kingdom in 1984.

DNA Fingerprinting:


DNA (Deoxyribo Nucleic Acid) is a chemical structure that forms chromosomes.
 A piece of chromosomes that dictates a particular trait is called gene.
 Structurally DNA is a double helix two strands of genetic material spiraled around each other. Each strand contains a sequence of bases also called nucleotides. A base is one of four chemicals :- adenine, guanine, cytosine and thymine. The two strands of DNA are connected at each base.
  The chemical structure of every person’s DNA is same. The only difference between people is the order of base pairs. There are so many millions of base pairs in each person’s DNA that every person has a different sequence. Using these sequences every person could be identified solely by the sequence of their base pairs. To identify individuals, forensic scientists scan 13 DNA regions that vary from person to person and use the data to create a DNA profile of that person. This DNA profile is commonly called DNA fingerprint.
 There is extremely small chance that another person has the same DNA profile for a particular set of regions. The DNA profile has now become an important forensic method to identify criminal and victims.


DNA fingerprinting is prepared to identify criminal from hair, blood, semen or other biological materials found at the scene of a violent crime. It depends on the fact that no two persons have exactly same DNA sequence. The DNA samples of the culprit can be obtained from the scene of crime itself. For example blood samples from a scene of murder or samples of seminal fluids deposited on the clothes or on the surface or in the body of victim of rape can be used to acquire DNA fingerprint of the culprit. This is compared with those taken and prepared from the possible suspect in the case.

DNA Fingerprinting Technologies Used in Forensic Investigations:

(i) Restriction Fragment Length Polymorphism (RFLP):


RFLP is a technique for analyzing the variable length of DNA fragments that results from digesting a DNA sample with special kind of enzyme. This enzyme, a restriction endonuclease cuts DNA at a specific sequence pattern known as restriction endonuclease recognition sites in a DNA sample generates variable lengths of DNA fragments, which are separated by using gel electrophoresis. For gel electrophoresis the DNA fragments are poured into a gel such as agarose and an electric charge is applied to the gel, with the positive charge at bottom and negative charge at the top. Because DNA has a slightly negative charge, the pieces of DNA will be attracted towards bottom of the gel, the smaller pieces, however, will be able to move more quickly and thus further towards the bottom than the larger pieces. The different sized pieces of DNA will therefore be separated by size, with the smaller pieces towards bottom and larger pieces towards top. They are then hybridized with DNA probes
 that bind to a complimentary DNA sequence in the sample and after that X-Ray image is taken. This allows to identify, in a particular person’s DNA, the occurrence and frequency of the particular genetic pattern.


RFLP was one of the first applications of DNA analysis to forensic investigation. In RFLP relatively large amounts of DNA is required. In addition, samples degraded by environmental factors such as dirt or mold, do not work well with RFLP. Therefore this method is not usually used now a days.

(ii) Polymerase Chain Reaction Anlalysis (PCR):


Polymerase chain reaction is used to make millions of exact copies of DNA from a biological sample. DNA amplification with PCR allows DNA analysis on biological samples as small as few skin cells. The ability of PCR to amplify such tiny quantities of DNA enables even highly degraded samples to be analysed. Great care, however, is needed to be taken to prevent contamination with other biological materials during identification, collection and preservation of a sample.

(iii) Short Tandem Repeat Analysis (STR) :


Every strand of DNA has pieces that contains genetic information which informs an organism’s development (exons) and pieces that, apparently, supply no relevant genetic information at all (introns). Although the introns may seem useless, it has been found that they contain repeated sequence of base pairs. These sequences are called Variable Number Tandem Repeats (VNTRs). A given person’s VNTRs come from the genetic information donated by his parents. Because VNTRs patterns are inherited generally, a given person’s VNTR pattern is unique. For precise and clear identification by DNA fingerprinting base sequence is studied in specific regions of DNA strand. This technology is called short Tandem Repeat (STR) technology. STR technology is used to evaluate specific regions within nuclear DNA. Variability in STR regions can be used to distinguish one DNA profile from another. Usually a standard set of 13 specific STR regions are used in identifying an individual.

(iv) Mitochondrial DNA Analysis (mt. DNA) :


mt. DNA analysis uses DNA extracted from a cellular organelle called mitochondria. Older biological samples which lack nucleated cellular material such as hair, bones and teeth cannot be analysed with nuclear DNA, they can be analysed with mt DNA and this DNA material is analysed and DNA fingerprint is prepared by RFLP, PCR or STR analysis method. 

DNA Fingerprinting in Crime Investigation :


Crime has become a major challenge before the society. In the era of scientific development modus operandi of criminals have become very sophisticated due to which traditional evidences are rarely available against the criminal, even it is difficult to identify the criminal, resulting into failure of criminal justice system. For prevention of crime and deterring criminal elements from committing crime it is not only enough to define activity as an offence and prescribe severe punishment but deterrence situation should be created for criminals and prospective criminals by making efficient and prompt investigation and ultimately by conviction of criminals. DNA fingerprinting is now becoming very potent means by which criminal may be identified and convicted. DNA fingerprinting has excellent features in identification of criminal. It provides correct individualization of each individual on earth as each person has unique DNA configuration and sequencing of base pairs. Therefore, if biological evidentiary clue is available the criminal may be identified without any fault. On crime scene always some biological evidentiary clues are available particularly skin, blood stains, semen, swabs and hair.


Skin is the clue material in cases where skin has been abraded in assault. Beating with Lathi or any hard and blunt instrument abraded and picked up skin. Where a person has been dragged up, the skin may be abraded and used surface may carry skin fragments. Where a person has been hanged, the ligature will carry the skin fragments. In sexual assault also skin fragment is found stick in the nail of victim and accused. By using skin fragments DNA fingerprint may be prepared and criminal may be identified.


On crime scene most usual biological evidentiary clues found is hairs. A person sheds hairs everywhere. It is natural phenomenon, even very vigilant criminal has no control over this phenomenon, at the crime scene investigating officer can collect this evidence by which DNA profile may be prepared and perpetrator can be produced before the court for conviction. There is cross transference of hairs in close contacts: rape, scuffles etc.
 They are also picked up by the weapon of offence. DNA fingerprint prepared from the hair roots identifies the person beyond reasonable doubts.


Bitten off, broken or paired nails provide body cells. Nail scrapings carry scratched body materials. Such scrapings are common in rape and scuffles where the victim has resisted the onslaught of the culprit. Nail scrapings have great potential for identification of the victim and criminal.


At the site of crime body fluids are usually found and DNA fingerprint from these materials gives right direction to investigating agency in solving the case and ultimately the criminal is convicted. Transference or cross transference of blood is common in the offences against person. Blood is most frequently utilized body material in DNA fingerprinting. In a criminal case blood available may be liquid blood, blood clot, blood stains, blood spatters, crust, blood powder or washed blood on all sorts of objects and surface. It may be found at the scene, with the victim, with the culprit, on the weapon of offence, on the discarded garments or anywhere where the culprit has washed his hands or other blood smeared articles or discarded and thrown blood smeared articles.


Prior to use of DNA fingerprinting, matters involving sexual assault could be solved primarily by circumstantial evidences only. These are such type of offences which are committed in solitary and solitude condition therefore direct evidences are not available. It was very difficult for the victim of rape to prove the offence in the absence of circumstantial evidences or an eyewitness, which is very rare. The advent of DNA profiling has created a great hope in tackling sexual assault cases. Semen, swabs and saliva are important biological evidentiary clues in sexual assault cases from which DNA fingerprint can be prepared and criminal may be identified. Saliva is rich in body cells, hence it is amenable to DNA fingerprinting. It is found in a variety of offences like scuffles, murders, trespass and sexual assaults viz. bite marks by the victim or by culprit, cigarette stubs, beer bottles, tumblers and tea cup etc. usually carry saliva stains of suspects. In rape cases DNA fingerprinting adduces is great help in investigation and prosecution of criminal. Now the rapist may be promptly apprehended by getting DNA fingerprint from the semen, swabs and saliva found at crime scene. Even if the semen is contaminated with any material, vaginal fluid, rectal matter in sodomy cases, saliva in oral sex or with the semen of other rapists in gang rapes, it can be fixed unmistakably and real or every culprit can be individualized and identified. 


In the 21st century crime and criminality is creating great menace for societal existence. Investigating agencies are now feeling handicapped in investigating offences with the help of traditional methods of investigation. In this situation portryal of the infalliability of DNA profile in individualization and identification of criminal and thus its unrivalled ability to solve crime have beamed a ray of hope to criminal justice system for tackling the problem of criminality. This is the reason that whole through world governments are investing money in doing research in this area and some countries have taken steps for preparation of National DNA Data base (NDNAD)
 by which, culprits should be promptly identified. Carole Mc Cartney observed that :-

“Portrayals of the infallibility of DNA and its unrivalled ability to solve crime have led to determined effort and financial investment in significantly increasing the forensic use of DNA. Indeed, one of the National DNA Database (NDNAD) ‘strategic objectives’ is stated as being to demonstrate value for money from the database, especially in crime detection and through this crime reduction.”
 

Various countries are now making striving for establishment of NDNAD as in modern era when criminals, modus operandi have become very shophisticated and crimes are committed in very planned and organized manner, in this situation criminal may be detected and criminality can be tackled only by using modern forensic methods; but up to now Indian law enforcement agencies are adhering to traditional methods of investigation and proving the case against the accused. This situation is worstly affecting the criminal justice in India and criminal activities are increasing unchecked. 


In India NDNAD has not been established, which is much needed for proper tackling of criminality and ultimately for prevention of crime. Lord Brown in case of Marper observed about the deterrence effect of NDNAD that :-

“… The more complete the database, the better the chance of detecting criminals, both those guilty of crimes past and those whose crimes are yet to be committed. The better chance too of deterring from future crime those whose profiles are already on the database. And these, of course, are not only benefits. The larger the database, the less call there will be to round up the usual suspects. Instead those amongst the usual suspects who are innocent will at once be exonerated.”


DNA fingerprinting particularly establishment of NDNAD has immensely changed the policing and play very vital role in prevention of crime. Watson observed that :- 

“It is claimed that science and technology play a vital role in modern policing, with the NDNAD revolutionizing crime detection. DNA has not merely enhanced existing police capacity, but has even begun to replace the slow, tedious and expensive traditional investigative methods of police interviews.”


When from the crime scene a full DNA profile has been obtained, but there is no match on the NDNAD, then this DNA profile may be used for ‘familial searching’. The profile comparison is made for close matches e.g. where subject could be a parent, child or sibling of someone whose profile is on the NDNAD. If no similar profile is available in NDNAD, then all the suspected person’s DNA is prepared and compared with DNA fingerprint prepared from biological material found at crime scene. By this way actual criminal may be identified from suspected persons. 

Legal Measures in India:


Indian legislature has shown its great determination in facing the challenges of crime due to changed modus operandi of scientifically advanced criminal elements, by enacting law to permit law enforcement agencies to adopt modern technologically developed methods of investigation. DNA fingerprinting is one of such method of criminal investigation. Particularly in 2005 Indian Parliament has ingrained the provisions in Criminal Procedure Code permitting investigation to use DNA fingerprinting. 

(i) Medical examination of accused person:


During investigation if police officer arrests on charge of an offence of such nature and committed in such circumstances that police officer is believing that medical examination will afford evidences of his involvement in the crime, police officer get him medically examined by a registered medical practitioner.
 Term ‘nature and circumstances’ used in Sec.53 of Cr.P.C. indicates when police officer has proceeded the crime scene and recovered biological clues there, he may take resort of this provision and for comparing the biological clue with his body materials he may be medically examined. In medical examination now a days DNA fingerprinting is most important means for determining identification of criminal. Provision contained in Sec.53 of Cr.P.C. specifically enumerates this method for identification of criminal. This situation shows adaptability of Indian Law for modern scientific developments. :


53. (1) …

      (2) …

Explanation : In this section and in Section 53-A and 54. :

(a) “Examination” shall include the examination of blood, blood stains, semen, swabs in case of sexual offences, sputum and sweat, hair samples and finger nail clippings by the use of modern and scientific techniques including DNA profiling and such other tests which the registered medical practitioner thinks necessary in a particular case……”

(ii) Medical examination of accused and victim in sexual assault cases :


Offences of sexual assault are committed in solitary and solitude condition, due to this circumstantial evidence and testimony of victim are only available for identification and prosecution of accused. These evidences are not satisfactory for booking and conviction of criminal and ultimately for coping the increasing incidents of sexual assaults. Advent of DNA fingerprinting has now changed the scenario. In sexual assault always biological clues are available at the crime scene and clothing of accused and victim, from them DNA fingerprint may be prepared and criminal is identified. During the trial circumstantial evidence and victims testimony would be corroborated by DNA fingerprint. By this criminal will be penalized and problem of increasing sexual assault may be coped effectively. For tackling problem of sexual assault Criminal Procedure Code gives specific direction to investigating officer for getting DNA fingerprint from biological material found at crime scene, with accused and victim. Sec. 53-A of criminal procedure code directs registered medical practitioner to take material from arrested person on accusation of committing rape for preparation of DNA profile : 


“53-A (2) The registered medical practitioner conducting such examination shall, without delay, examine such person and prepare a report of his examination giving the following, particulars, namely :-

(i) …..

(ii) …..

(iii) Marks of injury, if any, on the person of the accused.

(iv) The description of material taken from the person of the accused for DNA profiling, and …..”

In sexual assaults biological matters such as semen, blood, blood stains and hairs of accused are usually found in or on the person of victim. If these biological material is recovered and DNA profile is prepared and it is compared with DNA profile of suspected persons, the offender will be identified. Circumstantial evidences and testimony of victim are corrborated by DNA fingerprinting resulting into conviction of offender ultimately resulting into curbing the problem of sex crimes. Criminal Procedure Code has enabled investigating agency for getting biological clues by medical examination of victim of sex crime for the purpose of DNA fingerprinting.

(iii) Evidentiary value of DNA fingerprinting :


DNA fingerprint is not considered as primary evidence till date. Under Indian Evidence Act DNA fingerprint report is considered as expert evidence. Sec.45 of Evidence Act makes provision for admissibility of expert opinion in a trial:-

“When court has to form an opinion upon a point of foreign law or of science or art, or as to identity of handwriting or finger impressions, the opinions upon that point of persons specially skilled in such foreign law, science or art or in questions as to identity of handwriting or finger impressions are relevant facts.                                                                                                                                Such persons are called experts.”


DNA fingerprint is admissible evidence, it is considered as expert opinion about the DNA profile of a person, therefore made admissible u/s. 45 Evidence Act.

Concluding remarks:


For societal wellbeing and proper justice administration it is essential that a criminal case should be properly investigated and criminal should be identified and convicted. Initially criminal justice system depended on the testimony of eye witness and circumstantial evidences for investigation, prosecution and conviction. Crime investigators usually resorted third degree methods for crime investigation. Due to cultural change, now third degree methods are considered inhuman. Eye witnesses have no willingness to come forth and crime is committed in well planned manner by using technologically developed gazettes furthering the problem of investigator in obtaining circumstantial clues. In this situation for tackling the problem of criminality, for doing proper, prompt and effective investigation modern scientific techniques beams a ray of hope to criminal justice system. DNA fingerprinting is one of the modern investigative measures which may provide effective and prompt solution to tackle the problem of criminality.


DNA fingerprinting has now emerged as very potent means of identifying criminal. By use of DNA fingerprint culprit may be identified and ultimately he may be penalized for his criminal behaviour. Major problem with the use of this measure of investigation is that the police officers are lacking willingness in using this scientifically developed measure and at the same time they are not having required skill in collection of biological clues found at crime scene. Collection of samples at scene of crime requires some skill and observance of basic rule of hygene. DNA samples are extremely susceptible to contamination. Proper training should be imported to police officer for collection of biological materials found at crime scene and coordination between forensic experts and police officer should be strengthened. DNA fingerprinting technology can be better utilized only when National DNA Database is established. Government should take necessary steps for establishment of National DNA Data base. For more evidentiary value evidence law should also be amended after considering unique and infallible identifying quality of DNA fingerprinting. 
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