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Understandings: 

1. Explain the structure of nucleic acids.  

- Nucleic acid is a monomer of nucleotides. One nucleotide contains a pentose (deoxyribose 

or ribose depending on whether it is DNA or RNA), one phosphate group and a nitrogenous 

base.  

Purines are bases with two rings. Adenine and guanine are purines. (PU-TAG) 

Pyrimidines are bases with one ring. Thymine, uracil and cytosine, are pyrimidines. (PY-OTUC) 

How does pentose, phosphate and base bond? They bond by condensation reaction (what a 

surprise) and therefore with a covalent bond. Base is bonded to C1’ and phosphate is 

bonded to C5’.  

 

 

 

 

 

 

 

 

 

2. State that polynucleotides form by condensation reactions.  

- To form a polynucleotide, nucleotides combine by condensation reaction between C3’ and 

phosphate group. The bond is called phosphodiester link.  
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3. Explain the geometry of DNA double helix.  

- As bases can only pair with its complementary pair – A with T and C with G. Adenine and 

thymine form two hydrogen bonds while cytosine and guanine for three hydrogen bonds. 

This form two strands antiparallel to each other and form a helix. Helix structure→compress.  

4. Explain the geometry of RNA and state the difference between DNA. 

- RNA and DNA have three main differences. RNA has ribose instead of deoxyribose. RNA has 

uracil instead of thymine. RNA is single-stranded instead of double-stranded.  

The reason for being single-stranded is because it is less stable than DNA and there is simply 

no use of it being double-stranded because when we translate to protein it will need to be 

single-stranded anyways. It can also be broken down while the real one (DNA) is conserved. 

5. Explain how DNA leads to protein synthesis.  

- The general dogma is DNA → transcribed to RNA → translated to protein.  

A section of DNA is unzipped and transcribed into mRNA. That mRNA gets matured in the 

nucleus by removing introns. The mature mRNA goes to ribosome and translated into 

protein through tRNA and its anticodons. One codon is three bases and codes for one amino 

acid.  This is all biology!  

6. Explain how DNA is transferred between species.  

- Codons in all living organisms code for the same representing amino acid. This enables 

scientists to add a certain codon into another species so that species can translate the 

targeted amino acid. This is often used in GMO and in medicine it will be discussed below.  

Applications and skills: 

1. Explain the stability of DNA in terms of the interactions between its hydrophilic and 

hydrophobic components.  

- Apparently the bases are rather hydrophobic when the have bonded with hydrogen 

bonding with its complementary base pair. This leads to the perfect structure of being 

hydrophobic in the inside (no water can disturb the bonds) and polar on the outside with the 

phosphate group.  

This is almost like the phospholipid bilayer.  

2. Explain the origin of the negative charge on DNA and its association with basic proteins 

(histones) in chromosomes.  

- DNA is negative because of the phosphate group. The positive bases are buried and bonded 

so they have no effect. Thus, when DNA is negative it can interact with histones that are 

positive.  

Histones are essential for supercoiling into chromosomes and stability. If you want to know 

more refer to my biology notes.  
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3. Be able to deduce of the nucleotide sequence in a complementary strand of DNA or a 

molecule of RNA from a given polynucleotide sequence.  

- Simply remember the complementary base pairs and that RNA uses uracil instead of 

thymine when binding to adenine.  

4. Explain of how the complementary pairing between bases enables DNA to replicate 

itself exactly.  

- This is because one strand acts as a template for the new strand. This is only possible due 

to complementary pairing because we want to retain the same codes.  

This way of acting as a template is called semi-conservative replication, proved by Meselson 

and Stahl.  

5. Discuss the benefits and concerns of using genetically modified foods.  

- There has been quite a lot of controversy and fear when it comes to GMOs.  

Pros Cons 

1. It stays fresh for longer.  
2. We can improve quality in terms of flavor, 
texture and even change the nutrient 
content.  
3. We can add resistance to pests.  
4. Better climate tolerance.  
5. We can add vitamins and even vaccines!  

1. We don’t the long-term effects.  
2. We disturb the ecosystem, ex pollination.  
3. Allergies? 
4. We might speed up resistance of pests.  
5. It is just scary in general firstly because we 
don’t know the long-term effects as 
mentioned and perhaps because we fear 
that we are entering a territory we are not 
supposed to touch. Who wants to mess with 
mother nature?  

 

TOK: 

1. DNA stores information but not knowledge.  

2. What are the differences between information and knowledge?  

3. The Nobel Prize in Physiology or Medicine 1962 was awarded jointly to Crick, Watson 

and Wilkins "for their discoveries concerning the molecular structure of nucleic acids and 

its significance for information transfer in living material". What is the role of collaboration 

in advancing knowledge?  

4. The existence of DNA databases opens up questions of individual privacy and the extent 

to which government has the right of access to personal information. Who has the right to 

access knowledge of an individual’s DNA? 

 

 


