DNA vs RNA: THE SIBLING RIVALRY
DNA isn’t the only nucleic acid in town. RNA (ribonucleic acid) is its cousin, and you’ll see it a lot in genetics. Here’s a quick comparison:
	Feature
	DNA
	RNA

	Sugar
	Deoxyribose
	Ribose

	Bases
	A, T, G, C
	A, U (uracil), G, C

	Strands
	Double-stranded
	Single-stranded

	Location
	Mostly nucleus
	Nucleus and cytoplasm

	Role
	Stores genetic info
	Helps express genes


Why It Matters: RNA is critical for transcription and translation (more on that soon). Uracil replacing thymine is a common exam trap, so don’t mix them up!
Transcription: DNA to mRNA
Transcription is how DNA’s code gets copied into messenger RNA (mRNA) to start making proteins. It happens in the nucleus.
1. Initiation: RNA polymerase binds to a promoter region on DNA (a specific sequence that says “start here”).
2. Elongation: RNA polymerase reads the DNA template strand (3’ to 5’) and builds a complementary mRNA strand (5’ to 3’). Uracil pairs with adenine here.
3. Termination: RNA polymerase hits a terminator sequence and releases the mRNA.
· Post-Transcription: In eukaryotes, mRNA gets polished:
· A 5’ cap and poly-A tail are added for stability.
· Introns (non-coding regions) are spliced out, leaving exons (coding regions).
Exam Tip: Be ready to compare prokaryotic vs. eukaryotic transcription. Prokaryotes don’t have introns or a nucleus, so it’s simpler!
Translation: mRNA to Protein
Translation is where the mRNA code gets turned into a protein at the ribosome. It’s like the kitchen where the recipe (mRNA) becomes the dish (protein).
1. Players:
· mRNA: Carries the code in codons (three-base sequences).
· tRNA: Matches codons to amino acids using its anticodon.
· Ribosome: The workbench where amino acids are linked.
2. Steps:
· Initiation: The ribosome assembles on the mRNA’s start codon (AUG).
· Elongation: tRNA brings amino acids, and the ribosome links them into a polypeptide chain.
· Termination: A stop codon (UAA, UAG, or UGA) signals the ribosome to release the protein.
· Genetic Code: Each codon codes for one amino acid (e.g., AUG = methionine). The code is universal across most organisms.
· Key Fact: Proteins fold into 3D shapes to do their jobs (enzymes, hormones, etc.).
Exam Tip: Practice reading a codon chart. You might need to translate a short mRNA sequence into amino acids!
Mutations: When DNA Messes Up
Mutations are changes in the DNA sequence. They can happen during replication or due to mutagens (like UV light or chemicals). Here’s the rundown:
· Point Mutations: One base change.
· Silent: No effect (codes for same amino acid).
· Missense: Codes for a different amino acid.
· Nonsense: Creates a stop codon, shortening the protein.
· Frameshift Mutations: Insertions or deletions shift the reading frame, messing up everything downstream.
· Effects: Can be neutral, harmful (e.g., sickle cell anaemia), or beneficial (rare, but drives evolution).
Exam Tip: Know examples! Sickle cell (missense) and cystic fibrosis (deletion) are classics.
Why DNA Matters
DNA is the star of genetics because it’s the source of heredity and variation. It’s why you have your mom’s eyes or why bacteria can evolve antibiotic resistance. Understanding DNA’s structure, replication, and expression (transcription/translation) is the foundation for bigger topics like gene regulation, biotechnology, and genetic disorders.
Study Hacks
· Flashcards: Make cards for enzymes, base pairs, and mutation types.
· Diagrams: Draw replication, transcription, and translation. Label everything.
· Practice Questions: Try explaining each process in your own words or quiz a friend.
· Mnemonic: For base pairs, think “Apples with Trees, Grapes with Cherries” (A-T, G-C).
You’ve got this! DNA is wild, but it’s also super logical once you break it down. Study hard, and let’s ace this exam! 🚀

