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Concept QuickStart – Nucleic Acids 

 

Unit 10: Biomolecules  

Subject: For CBSE Class 12 Chemistry 

--------------------------------------------------------------------------------  

SECTION 1: UNDERSTANDING THE CONCEPT 

To truly understand nucleic acids, we must first build a strong conceptual foundation. Before 
diving into textbook definitions and complex chemical structures, it is essential to explore the 
core idea behind these molecules, their fundamental purpose in living systems, and their 
real-world relevance. This approach helps to create a mental framework that makes the 
technical details easier to learn and remember. 

Having set the stage conceptually, let's now examine the specific details as presented in the 
oƯicial NCERT textbook, which form the core of the curriculum. 

--------------------------------------------------------------------------------  

SECTION 2: WHAT THE TEXTBOOK SAYS (NCERT) 

Now, we turn our attention to the NCERT textbook. This section breaks down the precise 
facts, definitions, and structures that form the scientific bedrock of this topic. Mastering 
these core details is essential for your exams and for a genuine scientific understanding of 
these vital biomolecules. 

2.1 NCERT Key Statements 

From the textbook, we can distill the following fundamental truths about nucleic acids that 
you must know: 

 Composition: The complete hydrolysis of DNA or RNA breaks them down into three 
fundamental components: a pentose sugar, phosphoric acid, and specific nitrogen-
containing heterocyclic compounds known as bases. 

 Structural Units: The basic structural units are formed in two steps. A nucleoside is 
created when a nitrogenous base attaches to the 1' position of the pentose sugar. 
Subsequently, a nucleotide is formed when this nucleoside is linked to a phosphoric 
acid molecule at the 5' position of the sugar. (Essentially, a nucleotide is just a 
nucleoside with a phosphate group attached—think of it as the complete, ready-to-
build monomer). 

 Polymer Formation: Nucleotides are the monomers that join together to form long 
polymer chains called polynucleotides. This linkage occurs via a phosphodiester 
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bond that connects the 5' carbon of one pentose sugar to the 3' carbon of the next, 
forming the strong sugar-phosphate backbone of the chain. 

 DNA Structure: The secondary structure of DNA is a double helix. In this structure, 
two polynucleotide chains are wound around each other, held together by hydrogen 
bonds between specific, complementary base pairs: Adenine (A) always pairs with 
Thymine (T), and Cytosine (C) always pairs with Guanine (G). This specific pairing is 
due to the formation of stable hydrogen bonds between these particular base pairs, 
ensuring the two strands are perfectly complementary to each other. Think of the two 
sugar-phosphate backbones as the 'rails' of a twisted ladder, with the hydrogen-
bonded base pairs forming the 'rungs'. 

 RNA Structure and Types: In contrast to DNA, RNA is typically a single-stranded 
helix which may sometimes fold back on itself. There are three primary types of RNA 
molecules, each with a diƯerent function: messenger RNA (m-RNA), ribosomal RNA (r-
RNA), and transfer RNA (t-RNA). 

 Biological Function: DNA serves as the chemical basis of heredity, holding the 
genetic information that makes each species unique and is passed down through 
generations. The various RNA molecules are responsible for carrying out protein 
synthesis based on the instructions encoded within the DNA. 

2.2 NCERT Examples and Distinctions 

DNA Fingerprinting: A Practical Application 

The uniqueness of an individual's DNA sequence provides a powerful tool for identification 
known as DNA fingerprinting. Just as fingerprints are unique to a person, so is the sequence of 
bases in their DNA. This information is consistent across every cell in the body and cannot be 
altered. According to the textbook, this technology has several important applications: 

 Forensics: Used in laboratories to identify criminals from biological evidence. 

 Paternity Testing: To conclusively determine the parentage of an individual. 

 Victim Identification: To identify deceased individuals in accidents by comparing 
their DNA with that of family members. 

 Evolutionary Studies: To identify and study racial groups to better understand 
biological evolution. 

Key Distinctions Between DNA and RNA 

While both are nucleic acids, DNA and RNA have critical structural and functional 
diƯerences. 

 Pentose Sugar: 
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o DNA: Contains β-D-2-deoxyribose. 

o RNA: Contains β-D-ribose. 

 Nitrogenous Bases: 

o DNA: Uses Adenine (A), Guanine (G), Cytosine (C), and Thymine (T). 

o RNA: Uses Adenine (A), Guanine (G), Cytosine (C), and Uracil (U). 

 Secondary Structure: 

o DNA: Exists as a double-stranded helix. 

o RNA: Is typically a single-stranded helix. 

With this formal knowledge established, we need tools to ensure these crucial facts are 
retained accurately. 

--------------------------------------------------------------------------------  

SECTION 3: CLARITY AND MEMORY 

While the NCERT textbook gives us the 'what,' this section focuses on the 'how'—how to 
overcome common sticking points and lock in these details for your exams. Mastering a 
complex topic requires not just knowing the facts, but also having eƯective tools to recall 
details accurately under pressure. 

 


