
 

DNA 
 
¿What is DNA? 

The DNA is the genetic material that every being alive have. It has the information to 
define every individual and his physical, psychological and physiological conditions. Our 
physical appearance and our behavior are determined by our DNA and we inherit it from our 
parents.  
 
History of ADN: 

1.- MENDEL (1865): He was a monk that worked in agriculture and noticed that two 
varieties of peas (Pisum sativum) because one of them made green seeds and the other one 
made yellow seeds. Later, he saw others characteristics to differentiate both varieties and 
started to cross them and declared the Genetic’s Laws: 

- Law of uniformity 
- Law of segregation 
- Law of Independent transmission 
 
Those laws are the perfect description to explain how characters go from parents to 

child.  
2.- HUGO DE VRIES (1900): 30 years later he published the same genetics’ laws that 

Mendel described and didn’t published.  
3.- ROSALIND FRANKLIN: She saw the first X-rays image of DNA and thanks her, 

others scientific could go forward their investigations. 
4.- WATSON Y CRICK: They described the structure of double helix thanks to R. 

Franklin and Chargaff’s discoveries. 
 

Chargaff’s rules 
Chargaff’s studies helped him to conclude that nucleobases are always paired in the 

same way because he always found the same amount of adenine than timine (A=T) and the 
same amount of guanine than cytosine (G=C), and they are joined between them through 
hydrogen bounds.  
 
DNA structure 

Every nucleobase is paired with a sugar (which form the structure) and with a 
phosphate.  

 
Those facing chains curl to the right forming 

the double helix. After that, the double helix is wound 
upon itself (using histone proteins) to form the 
chromosome.  

But we only can find DNA as a chromosome 
while the cell is dividing. Usually the DNA is inside 
the cell forming a ball of wood. 

 
 
 
 
 
 
 



 

Karyotype 
It is the arrangement of the chromosomes found in an organism and is characteristic of 

each species. Example: Humans have 46 chromosomes grouped in:  
 - 23 autosomic pairs. 
 - 1 sexual pair.   
We also can see a real picture of a chromosome in an electronic microscope:  
 

        
  
In humans, the DNA measure 2 meters.  
Genes are parts of DNA and we can find 30000 genes that encode vital proteins to 

live.  
The genome is the hereditary material of an organism, the sequence of nucleotides 

specifies the genetic instructions to the development and the operation of itself and it is 
transferred from parents to child. Because of that, the genome is the depositary of the 
information that allows that every organism adapts to the environmental requirements. 

 
Complexity of genome 

Although the human being is the most developed specie, it hasn’t the greatest number 
of basis (the DNA isn’t the longest one). Others less complexity organisms have bigger 
genome because they have parts of the genome that haven’t a function.  As a size’s 
examples we have:  

- Amoeba 686000 Mb (millons of bases). 
- Onions 18000 Mb. 
- Grasshopper 9300 Mb. 
- Frog 6900 Mb. 
- Human 3400 Mb. 

 
¿Health or disease? 
Having a default in genetics’ health could depend of a change by mistake in a unique base. A 
sequence of DNA that codifies a normal protein can cause two effects: 

- The protein has low of null functionality but without negatives effects. 
- The variation happens in a no-vital protein causing serious diseases.  

 
PCR: 

It is a technic that we use to multiply a fragment of DNA an ilimited number of time.  
We put a fragment of DNA that we want to work with (template strand) and we add a few 
components to do the replication: 

- PRIMER: fragment of RNA that it’s used as an anchor point to the polymerase and 
the enzyme starts the replication.  



 

- POLIMERASE: enzyme that copy the original DNA chain in other one identical. 
- External medium with NUCLEOBASES that the polymerase can use to join to the 

chain.  
- TAMPON: to keep the necessary pH for the reaction. 
- Ions Mg2+: Cofactor that help the polymerase. 
 
After a few sharp temperature changes, we will obtain two fragments of equal DNA 

and we will keep doing the process until we have enough among of DNA to work with it.  

 
Electrophoresis 

It is a separation process of molecules to watch the size of a sample of DNA and 
compare with others molecules.  

We put a simple of DNA in an extrem of agarose’s gel to analyze, we apply an electric 
charge and we can see that the DNA move through pores to the + pole because DNA has a 
negative charge. The smaller piece of DNA will migrate fast to the positive pole.   
  

Forensic problem 
 
 DNA from three suspects:  
 

• The gardener  
• Bussinessmen’s wife   
• And vice-president  

 
1. Mosquito’s abdomen 
2. Mosquito’s wings. 
3. Víctim. 
4. Gardener. 
5. Victim’s wife.  
6. Vice-president. 
 
 
 
 
 
 
The murder is………. Because when we analyzed the DNA’s bands, we can see that the 
mosquito’s abdomen bands are the same that the victim’s one and the vice-president´s 
together, proving that the mosquito bit both of them inside the car. 

 
 



 

DNA EXTRACTION OF BANANA  
 

In the practice, we will extract the DNA from a banana. To do that, we wil crush a slice of 
banana with a fork and we will add detergent, water with salt and alcohol to show the fibres of 
DNA, and we will put them inside an Eppendorf.   
 


