
    

    

    
    
  What Is DNA?

 

    

  People are made up of millions of small pieces called cells. Inside those cells is DNA. This is the genetic material that makes us unique. DNA is tiny, but it has a big impact on our lives. It controls how our bodies grow and function. It also makes new copies of itself every time our bodies make new cells.

 

    
  Sometimes a person can have two sets of DNA. This occurrence is called a chimera. A chimera can occur when a foetus absorbs its twin in the womb, a person undergoes a bone marrow transplant and when a pregnant woman absorbs a small number of cells from the foetus.

 

    
  Identical twins have the same DNA because they come from the same fertilized egg.

 

  


    

    

    
    

  DNA Profiling in Forensic Investigations

 


    
  DNA profiling is a forensic technique that can be used in forensic investigations to help solve crimes. This process compares suspects' DNA with evidence found at the crime scene and determines whether or not an individual was there.

 


    
  The UK was the first country to set up a national database of DNA profiles in 1995.

 

  


    

    

    
    
  How Can DNA Help Solve Crimes?

 

    

  When people commit crimes, they almost always leave some of their DNA behind. This happens because our bodies have DNA in skin cells, hair, saliva, mucus and blood. If someone leaves behind any of these things, they can be tested for DNA evidence. This is usually clear proof that someone was at the scene of a crime. DNA profiling also helps solve cold cases. A cold case is an unsolved criminal investigation that remains open in the event that new evidence appears.

 


    
  DNA at a crime scene must be matched to a person before it can be used as evidence.

 

  


    

    

    
    
  What Can Be Tested for DNA Evidence?

 

    
  Most things we touch can be tested for DNA. DNA can be found on clothes, weapons or medical supplies. Sometimes, it can be found inside injuries. It can also be found on things we put in our bodies, like toothbrushes. Unless we cover our entire bodies, we will leave DNA.

 

  

    

    

    
    
  How Is DNA Collected for Testing?

 

    

  DNA must be collected carefully for testing. Crime scene technicians must make sure they don't directly touch anything. Everything that touches DNA evidence must be sterile. Otherwise, testers risk mixing the sample with something that wasn't there before. This is called contamination and it can cause problems when cases are brought to court.

 


    

  Crime scene technicians have to document where they got their DNA evidence and what the evidence was. It might be dried blood, liquid saliva or something else.

 

  


    

    

    
    
  How Can People Avoid DNA Contamination?

 

    

  People who collect and analyse DNA must all be careful to avoid DNA contamination. DNA can be contaminated with chemicals, other DNA or different substances. You have to be very careful when working with DNA. Touching a DNA sample just once could contaminate it. Eating, drinking, coughing or sneezing around DNA samples could ruin them.

 


    
  Lab workers who work with DNA samples follow a set of specific practices and procedures to make sure samples aren't contaminated. This practice is called sterile technique.

 

    
  An easy way to avoid contamination is to wear disposable gloves when handling DNA samples.

 

  


    

    

    
    
  Why Is Special Handling of DNA Necessary?

 

    

  DNA can break apart easily when outside of the body. For this reason, when DNA isn't being tested, it must be stored and transported carefully. Samples should be kept cold, and they should be tested as soon as possible. Drying or freezing samples can preserve DNA for much longer, but that isn't always possible straight away at a crime scene.

 


    
  Dried or frozen DNA can be examined even if it's more than 20 years old, as long as it's been preserved properly.

 

  


    

    

    
    

  How Is DNA Processed for Analysis?

 

    
  DNA first needs to be isolated from a sample and then we have to make sure that there is enough DNA to analyse. If there isn't enough DNA in the sample, it may need to be amplified. Amplification means that copies are made of the DNA until there is enough to analyse.

 

    
  We can analyse DNA from tiny samples, like a single drop of blood. When the technology was first created, we needed much bigger samples.

 

    
  DNA copies are made using three natural enzymes called helicase, polymerase and ligase.

 

  


    

    

    
    
  How Are DNA Differences Found?

 

    

  DNA differences are found by comparing the DNA from a crime scene sample with DNA that the examiner knows the source of. Although people look different, less than one percent of our DNA is different from person to person. Since we know the general regions where those differences are, we don't need to test someone's entire DNA at once.

 

    
  If a sample doesn't match a person at a tested region, we can usually assume the sample isn't theirs, but other testing might sometimes be needed.

 

  


    

    

    
    
  What Happens if Results Are Uncertain?

 

    

  The results from DNA analysis aren't always clear. If there isn't enough DNA, and it can't be amplified, it's possible that we are unable to analyse it. If we don't have anyone to compare the results to, even if we get genetic information, the analysis can't help us solve crimes.

 


    
  If there is no one to compare the results to, we can keep the results on file and test them later, so they may be useful in the future.

 

  


    

    

    
    
  What Are Other Uses of DNA Profiling?

 

    

  DNA profiling is not only useful to solve crimes and catch criminals. It has other uses, too, like finding out whether a set of twins are identical or not. Also, the technique can be used to find out who the biological father of a child is and help adopted children find their biological families.

 

  


    

    

    
    
  What Is the Future of DNA Profiling?

 

    

  Although DNA profiling has come a long way, it is still getting better. New technology is helping us use smaller samples and to get better at analysing DNA. Scientists have already developed models that are able to accurately predict eye and hair colour over eighty percent of the time by looking at individual DNA variations. The next goal in DNA profiling is to be able to predict complicated facial features by using a method called DNA phenotyping. This method might be used to create detailed portraits of victims and suspects from DNA samples alone, which will be particularly helpful in solving cold cases. The opportunities of DNA profiling are endless and the future of it looks bright.
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