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To What Extent Has DNA Evidence Made Other Forms of Bodily Trace Analysis Obsolete?

 DNA was first discovered in the 1950s and in the 80s, it was first used to convict a crime. DNA includes 46 chromosomes which an individual receives from their parents. Each parent gives 23 chromosomes to their child thus it is hereditary. DNA contains genetic information that is unique to the individual, yet the individual’s DNA is also similar to their parents. DNA tends to hold genetic information such as diseases that can be inherited in a family or traits such as hair or eye colour. A nitrogenous base code for DNA includes the letters A, T, C, G. or known as Adenine, Thymine, Cytosine, and Guanine. These codes also come in a pair A-T, C-G. The pairs are together due to a hydrogen bond. Due to this code, DNA can make haemoproteins such as haemoglobin. So, the human genome are all the genes (which have DNA inside them) in the human body which make a person who they are and unique in their own individual way. According the Genome News Network “Every human genome is different because of mutations—"mistakes" that occur occasionally in a DNA sequence… Your genome contains about 100 "new" mutations—changes that occurred as your parents' bodies made the egg and sperm cells that became you. These genome variations are uniquely yours.” (2003). Thus, due to the unique structure of the of the base codes, and the genes and proteins created, there’s no identical human genome sequence unless you are a monozygotic twin, then you are most definitely going to share the DNA of your other identical sibling. 

 In 1984, DNA profiling was first developed by Alec Jefferys. The following year in the UK, this form of profiling was used by Metropolitan Police which then led a suspect being cleared and the right individual being convicted. The use of DNA was implemented in order to identify paternity using RFLP DNA testing. “RFLP testing extracts DNA from blood samples and generates DNA profiles for all tested persons. The profiles are then compared to see if there is a match between parents and child(ren)” (Immigration DNA Testing Resources:2018). From DNA testing, scientists found a way to match DNA obtained from crime scenes to the offender. The first DNA database occurred in the United Kingdom in 1995 and it was the first of its kind in the world.

So, what came before DNA and how has the use of DNA become the fastest and most reliable form of evidence to lead to a crime or overturn a conviction? The first notable method that was used to catch criminals or narrow down the suspect pool was fingerprinting. Fingerprints were first categorized into three patterns, arch, loop and whorl by Sir Francis Galton in his book first published in 1892 titled “Finger Prints”. French anthropologist, Alphonso Betillion, devised his own method of identification known as Anthropometry. Anthropometry is the measurement of body parts in order to differentiate individuals.
Fingerprints were first used British courts in the year of 1902. As time passed and reached the 1920s, often finding the cause of a death of an individual was problematic with police officers who were unable to catch criminals or accept bribes to incarcerate the wrong individuals for the personal gain of mobsters. Fast tracking to the 60s-70s were racial tensions had increased in America and often individuals had become victims of discrimination and racial profiling. The use of DNA in the 80s overturned numerous cases where individuals had been convicted of crimes due to hair samples obtained from crime scenes. The process of microscopic hair analysis often involved comparing two different samples “This involves evaluating the microscopic characteristics present in the hair samples, evaluating the points for comparison, and determining whether or not a questioned hair can or cannot be excluded as originating from the source of a known sample.”(Oien:2009). This method was used by the FBI for a long period of time but as DNA profiling became more common, hair samples were tested and able to provide a concrete answer, microscopic hair analysis began to seem as an unreliable method thus leading to individuals who were wrongly accused of crimes having their convictions overturned.

Biometric identification took had two different forms all consisting of DNA. Soft tissue DNA included hair, blood, flesh, roots and bodily fluids including semen whilst the second form of DNA was mitochondrial DNA which included, bones, teeth, nails and hair. 
Before DNA became a reliable tool in forensics, the analysis of blood heavily relied on blood types of individuals. The use of blood types was first done so by Paul Uhelenhuth and Karl Landsteiner (Harbison:2016). The use of blood types was helpful but also problematic. In the same article cited above, Harbison stated “ if B-type blood was left at the scene of a crime, a scientist could only say that a suspect with O, A, or AB-type blood did not leave the sample, and that the blood could have come from any member of the population with B-type blood, which constituted ten percent of the overall population.” (2016). The problem with this method was that it did not truly identify the suspect. In a large city such as London or New York, the narrowing down the suspect pool would not lead to the actual conviction of the criminal who conducted the crime but now with DNA not only can you narrow down the individual's blood type, but you can identify of the individual eliminating them from thousands of other people with the same blood type as them. Modern science has made this easy and fast to catch those who have committed crimes.
A crime can often occur, and a suspect can be caught due to the DNA evidence that was left behind at the crime scene. But things become difficult when there is someone else who looks like the suspect and that is the suspects identical twin? Before in eras such as the 1950s, it was hard for police to convict criminals who had identical twins due to their methods of bodily trace analysis such as microscopic hair analysis failed to distinguish which twin was guilty and which was innocent. This was a problem to even continue to confuse police long after DNA was established with a case in 2009 that saw identical twins being removed from death row due to the judge and jury not being able to identify the culprit. As recent as 2015, scientists had a break through which made telling identical twins apart from their DNA simple. Scientist have found a way to tell twins apart due to a process called High Resolution Melt Curve Analysis which looks at DNA methylation. Dr Graham Williams stated in a press release published by the University of Huddersfield in April 2015 “Consequently, if one DNA sequence is more methylated than the other, then the melting temperatures of the two samples will differ -- a difference that can be measured, and which will establish the difference between two identical twins” (Hays:2015). With that said, DNA has paved the path for another in-depth and accurate form of bodily trace analysis in cases where beforehand, it would have been difficult to prove the guilt or the innocence of individuals who might share the same DNA as another. 
Before modern day forensics, matching soft DNA tissue was difficult for investigators. Several cases had tissue found at the scene with no body being present. The most noteworthy case that has confused modern day forensics is of the alleged murder or Cora Crippen at the hands of her husband, Dr Harvey Crippen. The filleted torso of unidentified indivudal became the contributing factor that proved the guilt of the Dr as well as his need to runway from law enforcement. The only form of proof that the prosecution could find that identified the remains to belong to Cora was a scar which Mrs. Crippen was known to have due to an operation year prior. Other than that, and the Dr’s purchase of a poison and his decision to runway, there was no conclusive evidence point that he had actually committed the crime. In present day forensics, the tissue that had led to the damnation of Dr. Crippen was tested again in hopes to match the DNA of Mrs. Crippen’s living family. “A genealogist found grandnieces of Cora Crippen who would have the same mitochondrial DNA as her, and repeated tests found they were not related to the body in the basement.” (BBC News:2010). The same article stated “to examine the nuclear DNA and discovered a Y chromosome. Not only was the body not from Cora Crippen's family, it wasn't even a woman” (BBC News:2010) DNA profiling within the last hundred years has help exonerate individuals of murder so that courts do not have to solely rely on doctors or coroners to fully identify the remains of an individual based on a scar that dozens of other people might have. The inability to test the nuclear DNA and assumption that the flesh belonged to a female should have been dismissed in court if modern forensics existed in 1910. 
Before the use of DNA profiling, bones were often used to identify the sex of an individual’s remains. This often meant that the police had to seek help from forensic Anthropologists. The first time Forensic Anthropology was used to solve a crime was in 1849. Few decades later, in the 1878, Thomas Dwight wrote a paper titled The Identification of the Human Skeleton. The paper stated the pelvis as the most accurate way of determining the sex of an individual’s remains if there is not tissue pointing to sex organs “The shape of the female pelvis is essentially a sexual characteristic, and its peculiarities have a secondary influence on some other parts, as for instance the femur…” (Dwight.1878:30) with forensic anthropologists determining the sex of the individual, it makes identification easier. DNA can be extracted from bones and searched through the database to identify the individual or find a close living relative of the individual. Teeth can also be used as form of extraction of DNA but before DNA was around, the identification of individuals would come from dental records but with the advancement of forensic technology, dental records are the main source of identification unless a corpse is badly charred. The first use MTDNA identification was by the Genetic Laboratory of Royal Gendarmerie situated in Morocco. MTDNA differs from DNA as for it solely comes from the mother and often does not change meaning individuals can trace their maternal lineage. MTDNA was used to determine whether the tissue found in Dr Crippen’s basement belonged to his wife, Cora.
Even though DNA has changed forensics, many people often forget that DNA can also be misleading, DNA found at a crime scene does not always mean that a certain individual matching that profile has committed the crime. In some cases where DNA may be the only thing that can prove someone's guilt can be contaminated in the lab. According to CNN “[Investigators] they haven't always emphasized to the jury that science can make mistakes, such as DNA contamination in labs or DNA transferred from one crime scene to another.” (Hodge:2017). With hair analysis proven to be unreliable, DNA has on numerous occasions put thousands of criminals behind bars but has due to contamination making the evidence inconclusive, failed DNA profiling at the hands of forensic scientists and police officers has let individuals such as O.J Simpson walk free. 
Even though DNA can be used to catch criminals, it can also exonerate individuals who have been falsely imprisoned such as the case of Gary Dotson in 1977 when he was accused of raping a woman. Dotson was imprisoned based on his blood type and hair from the crime scene which was then matched to him. This was the first documented case that led to an individual's freedom and due to this, an Innocent Project was formed. 				Eyewitness testimonies used to be reliable and in most cases, more reliable than the blood type evidence and can play a hand in sending an innocent person to prison “The majority of innocent people freed by the Innocence Project (more than 50%) were wrongfully convicted due to mistaken eyewitness testimony” (Roymisher:2007) scientist and lawmakers have had to rely on DNA in hopes to prove an individual's innocence even though that person has been seen by a number of others at crime scene which then raises the question, how can people be wrong and the science be correct or is the science wrong and the witnesses are correct? A line-up was always used a way for victims or witness to pick out the offender but with witnesses becoming unreliable due to a number of reasons such as false profiling to send individuals to jail on purpose or a case of misidentification. 
In conclusion, years before DNA was an accepted form of bodily trace analysis, the criminal justice system was based on hearsay and unreliable forms of evidence such blood types and hair. Before DNA, it was a difficult to prove that an individual had committed the crimes they were accused of unless they were caught red handed when committing the crime or had other forms of evidence that could point toward their evil doing but on the other hand, in recent cases, DNA has proved be rather delicate meaning it has to the handled correctly in order to minimise the risk of contamination which can lead to wrong convictions or no convictions at all. The use of DNA has given investigators ways of catching unsuspecting criminals who think they might have not left anything behind, but DNA can be found in almost every part of the body. From the roots on attached to hair, to the urine left unflushed or sweat left behind on a weapon to even saliva left on a cigarette but that has been thrown 20ft away from the crime scene, DNA profiling has made modern day forensics impenetrable with an international DNA database being put in place in by Interpol so that countries can easily share information on wanted or suspected criminals “Participating countries actively use the DNA Gateway as a tool in their criminal investigations, and it regularly detects potential links between DNA profiles submitted by member countries.” (Interpool:2009). This use of sharing DNA amongst countries has made it possible to catch criminals who committed crimes in different borders but never being able to be identified. DNA has not only made it possible for criminals all over the world to be able to face justice. DNA has shown a clear and concise result in the legal system, thus making other forms of bodily trace analysis obsolete.
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