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Nucleic acids, especially DNA, are considered as the key biomolecules that guarantee the continuity of life. DNA is the 

prime genetic molecule which carry all the hereditary information that's passed from living organisms to their offspring. 

The DNA molecule providing directions for living cell to make the proteins which required to build and maintain functioning 

cells, tissues, and organisms. 

 

Generally, the nucleic acids can be defined as the biomolecules that consist of building block units known as 

_____________. There are two naturally occurring types of nucleic acids: 

1. Deoxyribonucleic acid (DNA)  

2. Ribonucleic acid (RNA) 

Roles of DNA and RNA in living cell 

__________ is considered as the genetic material that found in all living creatures from single celled bacteria to the blue 

whale. But some viruses contain __________ as the genetic material. 

In eukaryotic cells, the DNA consists of many linear molecules that called _____________. These chromosomes found in 

the specialized membrane bounded organelle known as ___________ and may also be found in many other types of 

organelles such as chloroplasts and mitochondria.  

On the other hand, in prokaryotic cells such as bacteria, the chromosomes are much smaller and usually circular in shape. 

DNA in prokaryotes is not enclosed in a membrane bounded organelle, although it's found in a _______________ which 

is a specialized cell region contains the genetic material. 
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The DNA molecules contain thousands of _____________ = the instructions = that encode protein molecules. The genes 

contain a specific code for the unique sequence of amino acids that used to build a certain protein molecule. Before the 

DNA used to synthesize proteins, an RNA molecule (transcript) of this gene must first be produced. This type of RNA 

molecules is known as a _____________ RNA (mRNA) = the message = that serves as a messenger between DNA and the 

ribosomes. The ribosomes = protein factory = are cellular organelles that translate mRNA sequences and synthesize 

proteins. This two-steps process by which the instructions from DNA flows into RNA messenger then to protein is called 

the “__________________”. 

 

It's very important to know that not all genes encode proteins. For example, some genes produce ___________________, 

that considered as structural components of ribosomes. Some other genes produce ___________________ that bring 

specific amino acids to the ribosome for protein biosynthesis, or tiny molecules known as microRNAs (miRNAs) which act 

as regulatory molecules of other genes. 
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Structure of DNA and RNA 

DNA and RNA molecules are polymers which consist of building blocks (monomers) known as nucleotides. These 

nucleotides combine to form a polynucleotide chain. 

Each nucleotide consists of three portions: a nitrogen-containing compound that called a nitrogenous base, a five-carbon 

sugar that may be ribose or deoxy ribose and a phosphate group. The sugar molecule is attached by one carbon atom to 

the nitrogenous base and attached to a phosphate group by another carbon atom. 

 

1. Nitrogenous base 

The nitrogenous bases of DNA and RNA are organic 

molecules that are made of nitrogen-containing ring 

structures. These bases in DNA fall into two classes, purines 

and pyrimidines. The purines are adenine (A) and guanine 

(G), and the pyrimidines are cytosine (C) and thymine (T). 

the ________________ bases contain two fused rings while 

the ________________ bases contain one ring.  

In the RNA nucleotides, there are adenine, guanine and 

cytosine bases, but instead of thymine the RNA has another 

pyrimidine base that called uracil (U). Each nitrogenous 

base has a unique structure and unique symbol letter. 
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2. Sugar 

DNA and RNA molecules have slightly different sugars in their 

nucleotides. In RNA, the sugar molecule is called _____________, 

while in the DNA, the sugar is called _____________. The 

deoxyribose sugar is derived from the ribose sugar by replacing the 

hydroxyl group at the second carbon by a hydrogen atom.  

The carbon atoms of a sugar molecule are symbolled as 1’, 2’, 3’, 

4’, and 5’ (1’ is read as "one prime"). In a nucleotide, the sugar 

attached with the nitrogenous base by 1’ carbon and attached to 

the phosphate group by its 5’ carbon. 

 

 

3. Phosphate group 

Nucleotides may contain a single or three phosphate groups. In a cell, the nucleotide about to be reacted with the 

end of a DNA or RNA polynucleotide chain will bear a chain of three phosphate groups. When the nucleotide is 

added to the growing end of DNA or RNA chains, it misses two phosphate groups so, in the DNA or RNA molecules, 

each nucleotide has only one phosphate group. 

Polynucleotides chain 

Because of the nucleotides structure, the polynucleotide chain has 

directions. The polynucleotides chain has two different ends. At the 5’ end, 

the __________________ of the first nucleotide in the chain sticks out. On 

the other hand, at the 3’ end, the _________________ of the last nucleotide 

added to the chain is exposed. DNA sequences are typically written in the 5' 

to 3' direction which means that the nucleotide founded at the 5' end arises 

first and the nucleotide at the 3' end comes last. 

The DNA or RNA strand grows as new nucleotides are added to its 3’ end, 

with the 5’ phosphate of the newly added nucleotide attaching to the 

hydroxyl group of the 3’ end of the chain by a covalent bond called a 

__________________ bond. 

 

 

1′ carbon 

5′ carbon 
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Properties of DNA 

DNA molecule (Deoxyribonucleic acid) is naturally exist in a _______________ structure in which two matching chains are 

attached together. The sugars and phosphates groups lie outside the double helix, forming _________________________. 

The nitrogenous bases typically found in pairs inside the double helix. Nitrogenous bases of a pair are bound to each other 

by _____________ bonds. 

Thus, the two polynucleotide chains are held together by weak, non-covalent bonds between pairs of bases. The base 

pairing is highly specific. Adenine on one chain can only pair with thymine on the other chain and, similarly, guanine can 

only pair with cytosine.  This means that the two strands of a DNA double helix have a very predictable relationship to 

each other. For example, if you know that the sequence of one strand is 5’-CCGGAATT-3’, the complementary strand will 

have the sequence 3’-GGCCTTAA-5’.  

The two strands of the double helix have __________________________ which means that the two strands have opposite 

direction (the 5’ end of one strand is paired up with the 3’ end of its matching strand). 

 

Properties of RNA 

Ribonucleic acid (RNA) is slightly differ from the DNA. Unlike DNA, RNA is typically single-stranded molecule that composed 

of one polynucleotide chain. In RNA, the nucleotide contains ribose sugar, one of the four nitrogenous bases (A, G, C or U 

instead of T), and a phosphate group.  
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There are four major types of RNA: messenger RNA (mRNA), ribosomal RNA (rRNA), transfer RNA (tRNA), and regulatory 

RNAs. 

1. Messenger RNA (mRNA) 

The mRNA is considered as an intermediate message between a gene and its protein product. When the cell wants 

to make a certain protein, the RNA-polymerizing enzyme will initiate the transcription and make an RNA copy 

from the DNA sequence. The transcript carries the same instructions in the DNA with thymine base replaced by 

____________ in the RNA molecule. After the production of mRNA, it will attach with a ribosome that synthesize 

proteins from amino acids.  
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2. Ribosomal RNA (rRNA)  

Ribosomal RNA is a main constituent of ribosomes that allows mRNA molecules to attach to the right site with 

ribosome so its instructions can be translated. Some rRNA molecules are considered as _____________ that 

catalyze biochemical reactions. 

 

3. Transfer RNAs (tRNAs)  

The tRNA molecules are involved in the protein synthesis process. A tRNA carries _______________ and transfers 

it to the ribosomes to produce proteins. Transfer RNAs are composed of a single strand of RNA, but this strand 

has complementary segments that stick together to make double-stranded regions. This base-pairing creates a 

cloverleaf-shaped 3D structure which is important to the function of the tRNA molecule. 

 


