CAMPBELL BIOLOGY PROTEIN SYNTHESIS CHAPTER US

UNRAVELING THE CENTRAL DoGMa: A Deep Dive INTo CAMPBELL BioLoGY's PROTEIN SYNTHESIS CHAPTER

CAMPBELL BIOLOGY PROTEIN SYNTHESIS CHAPTER US PROVIDES A FOUNDATIONAL EXPLORATION OF ONE OF THE MOST
FUNDAMENTAL PROCESSES IN LIFE: PROTEIN SYNTHESIS. THIS CHAPTER METICULOUSLY DISSECTS THE INTRICATE JOURNEY FROM
GENETIC INFORMATION ENCODED IN DNA TO FUNCTIONAL PROTEINS, A PROCESS VITAL FOR EVERY CELLULAR ACTIVITY. WEe
WILL DELVE INTO THE MOLECULAR MACHINERY, KEY PLAYERS, AND REGULATORY MECHANISMS THAT GOVERN THIS ESSENTIAL
BIOLOGICAL PATHWAY. UUNDERSTANDING PROTEIN SYNTHESIS IS PARAMOUNT FOR GRASPING GENE EXPRESSION, MUTATION
EFFECTS, AND THE MOLECULAR BASIS OF DISEASE, MAKING THIS CHAPTER A CORNERSTONE OF ANY COMPREHENSIVE BIOLOGY
CURRICULUM. THIS DETAILED ARTICLE AIMS TO ILLUMINATE THE CORE CONCEPTS PRESENTED IN CAMPBELL BIOLOGYI FOCUSING
ON THE UNITED STATES EDITION, TO EQUIP STUDENTS AND ENTHUSIASTS WITH A ROBUST UNDERSTANDING OF THIS COMPLEX
YET ELEGANT BIOLOGICAL SYSTEM.
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THe GeNeTIC CoDE: THE BLUEPRINT FOR PROTEINS

AT THE HEART OF PROTEIN SYNTHESIS LIES THE GENETIC CODE, A UNIVERSAL LANGUAGE THAT DICTATES THE SEQUENCE OF
AMINO ACIDS IN A POLYPEPTIDE CHAIN. CAMPBELL BIOLOGY'S CHAPTER ON PROTEIN SYNTHESIS IN THE US EDITION EMPHASIZES
THAT THIS CODE IS READ IN TRIPLETS OF NUCLEOTIDES CALLED CODONS. EACH CODON SPECIFIES A PARTICULAR AMINO ACID, OR
IN SOME CASES, SIGNALS THE START OR STOP OF TRANSLATION. THE CODE IS DEGENERATE, MEANING THAT MULTIPLE CODONS
CAN CODE FOR THE SAME AMINO ACID, PROVIDING A DEGREE OF ROBUSTNESS AGAINST MUTATIONS. (UNDERSTANDING THE
PROPERTIES OF THE GENETIC CODE—ITS UNIVERSALITY, ITS TRIPLET NATURE, AND ITS DEGENERACY—IS THE ESSENTIAL FIRST
STEP IN COMPREHENDING HOW GENETIC INFORMATION IS TRANSLATED INTO THE FUNCTIONAL MOLECULES THAT PERFORM NEARLY
EVERY TASK IN A CELL.

THE SPECIFIC SEQUENCE OF THESE CODONS ALONG A MESSENGER RNA (MRNA) MOLECULE IS TRANSCRIBED DIRECTLY FROM THE
DNA SEQUENCE OF A GENE. THIS SEQUENCE IS READ BY CELLULAR MACHINERY DURING TRANSLATION TO ASSEMBLE THE CORRECT
AMINO ACID CHAIN. THE START CODON, TYPICALLY AUG, NOT ONLY INITIATES TRANSLATION BUT ALSO CODES FOR THE AMINO
ACID METHIONINE. CONVERSELY, STOP coDoNS (UAA, UAG, AND UGA) SIGNAL THE TERMINATION OF THE TRANSLATION
PROCESS, PREVENTING THE ADDITION OF FURTHER AMINO ACIDS TO THE GROWING POLYPEPTIDE CHAIN. THE PRECISE READING OF
THESE CODONS, MAINTAINING THE CORRECT READING FRAME, IS CRUCIAL; A SHIFT IN THE READING FRAME DUE TO INSERTIONS OR
DELETIONS CAN DRASTICALLY ALTER THE RESULTING PROTEIN, OF TEN RENDERING IT NON-FUNCTIONAL.



TrRANSCRIPTION: DNA To RNA

TRANSCRIPTION, THE FIRST MAJOR STAGE OF PROTEIN SYNTHESIS, INVOLVES THE SYNTHESIS OF AN RNA MOLECULE FROM A
DNA TeMPLATE. CAMPBELL BIOLOGY DETAILS THIS PROCESS AS THE REWRITING OF GENETIC INFORMATION FROM THE LANGUAGE
of DNA To THE LANGUAGE OF RNA. THIS CRUCIAL STEP OCCURS IN THE NUCLEUS OF EUKARYOTIC CELLS AND THE CYTOPLASM
OF PROKARYOTIC CELLS. THE ENZYME RESPONSIBLE FOR THIS REMARKABLE FEAT IS RNA POLYMERASE, WHICH BINDS TO SPECIFIC
DNA SEQUENCES KNOWN AS PROMOTERS TO INITIATE TRANSCRIPTION. THE UNWINDING OF THE DNA DOUBLE HELIX ALLOWS ONE
STRAND TO SERVE AS A TEMPLATE FOR THE COMPLEMENTARY BASE PAIRING OF RIBONUCLEOTIDES.

THE PROCESS OF TRANSCRIPTION CAN BE BROADLY DIVIDED INTO THREE PHASES: INITIATION, ELONGATION, AND TERMINATION.
DURING INITIATION, RNA POLYMERASE BINDS TO THE PROMOTER REGION OF A GENE. IN EUKARYOTES, THIS OFTEN INVOLVES
TRANSCRIPTION FACTORS THAT HELP POSITION THE POLYMERASE CORRECTLY. ELONGATION IS THE PHASE WHERE RNA
POLYMERASE MOVES ALONG THE DNA TEMPLATE, SYNTHESIZING THE RNA STRAND BY ADDING RIBONUCLEOTIDES ACCORDING TO
THE BASE-PAIRING RULES (A WITH U, G wITH C). TERMINATION OCCURS WHEN RNA POLYMERASE ENCOUNTERS SPECIFIC DNA
SEQUENCES CALLED TERMINATORS, SIGNALING THE END OF TRANSCRIPTION AND THE RELEASE OF THE NEWLY SYNTHESIZED RNA
MOLECULE. THE TYPE OF RNA PRODUCED CAN VARY, WITH MESSENGER RNA (MRNA) BEING THE MOST DIRECT PRECURSOR TO
PROTEIN SYNTHESIS.

RNA PROCESSING IN EUKARYOTES

IN EUKARYOTIC CELLS, THE PRIMARY TRANSCRIPT PRODUCED DURING TRANSCRIPTION UNDERGOES SIGNIFICANT MODIFICATIONS
BEFORE IT CAN BE TRANSLATED INTO PROTEIN. THIS RNA PROCESSING IS A CRITICAL STEP THAT DISTINGUISHES GENE EXPRESSION
IN EUKARYOTES FROM PROKARYOTES. CAMPBELL BIOLOGY ELABORATES ON THESE MODIFICATIONS, WHICH INCLUDE CAPPING,
SPLICING, AND POLYADENYLATION. THESE ALTERATIONS ENSURE THE STABILITY OF THE MRNA, ITS EFFICIENT EXPORT FROM THE
NUCLEUS, AND ITS ACCURATE TRANSLATION. W ITHOUT THESE PROCESSING STEPS, THE GENETIC MESSAGE WOULD BE LOST OR
CORRUPTED BEFORE IT COULD REACH THE RIBOSOMES.

THe &' CAP, A MODIFIED GUANINE NUCLEOTIDE, IS ADDED TO THE BEGINNING OF THE MRNA MOLECULE. THIS CAP PLAYS A VITAL
ROLE IN PROTECTING THE MRNA FROM DEGRADATION BY ENZYMES AND IN FACILITATING ITS BINDING TO RIBOSOMES DURING
TRANSLATION. THE 3’ POLY-A TAIL, A STRING OF ADENINE NUCLEOTIDES, IS ADDED TO THE END OF THE MRNA. THIS TAIL ALSO
CONTRIBUTES TO MRNA STABILITY AND PLAYS A ROLE IN EXPORT FROM THE NUCLEUS. PERHAPS THE MOST INTRICATE
PROCESSING STEP IS SPLICING, WHERE NON-CODING REGIONS OF THE PRE'MRNA, CALLED INTRONS, ARE REMOVED, AND THE
CODING REGIONS, CALLED EXONS, ARE JOINED TOGETHER. THIS PROCESS IS CARRIED OUT BY A COMPLEX OF PROTEINS AND SMALL
NUCLEAR RNAS CALLED THE SPLICEOSOME. ALTERNATIVE SPLICING ALLOWS A SINGLE GENE TO PRODUCE MULTIPLE DIFFERENT
PROTEIN VARIANTS, SIGNIFICANTLY EXPANDING THE PROTEOMIC DIVERSITY OF AN ORGANISM.

TRANSLATION: RNA To PROTEIN

TRANSLATION IS THE PIVOTAL PROCESS WHERE THE GENETIC INFORMATION CARRIED BY MRNA IS DECODED TO SYNTHESIZE A
SPECIFIC SEQUENCE OF AMINO ACIDS, FORMING A POLYPEPTIDE CHAIN. CAMPBELL BIoLOGY’s US EDITION THOROUGHLY EXPLAINS
THIS COMPLEX MOLECULAR DANCE, WHICH TAKES PLACE IN THE CYTOPLASM ON RIBOSOMES. THE SEQUENCE OF CODONS ON THE
MRNA MOLECULE SERVES AS A BLUEPRINT, DICTATING THE ORDER IN WHICH TRANSFER RNA (TRNA) MOLECULES, EACH
CARRYING A SPECIFIC AMINO ACID AND POSSESSING AN ANTICODON COMPLEMENTARY TO AN MRNA CODON, BIND TO THE
RIBOSOME. THIS INTERACTION ENSURES THE ACCURATE INCORPORATION OF AMINO ACIDS INTO THE GROWING POLYPEPTIDE.

TRANSLATION ALSO PROCEEDS THROUGH THREE DISTINCT PHASES: INITIATION, ELONGATION, AND TERMINATION. DURING
INITIATION, THE SMALL RIBOSOMAL SUBUNIT BINDS TO THE MRNA, AND THE INITIATOR TRNA CARRYING METHIONINE BINDS TO
THE START CODON. THE LARGE RIBOSOMAL SUBUNIT THEN JOINS, FORMING A COMPLETE RIBOSOME READY FOR POLYPEPTIDE
SYNTHESIS. ELONGATION INVOLVES THE STEPWISE ADDITION OF AMINO ACIDS. A TRNA CARRYING THE APPROPRIATE AMINO
ACID BINDS TO THE A-SITE OF THE RIBOSOME, ITS ANTICODON MATCHING THE MRNA CODON. A PEPTIDE BOND IS FORMED
BETWEEN THE AMINO ACID ON THE INCOMING TRNA AND THE GROWING POLYPEPTIDE CHAIN IN THE P-SITE. THE RIBOSOME THEN



TRANSLOCATES, MOVING THE TRNA WITH THE POLYPEPTIDE TO THE P-SITE AND THE EMPTY TRNA TO THE E-SITE, READY FOR
RELEASE. TERMINATION OCCURS WHEN THE RIBOSOME ENCOUNTERS A STOP CODON ON THE MRNA. RELEASE FACTORS BIND TO
THE A-SITE, CAUSING THE POLYPEPTIDE TO BE CLEAVED FROM THE LAST TRNA AND RELEASED FROM THE RIBOSOME. | HE
RIBOSOMAL SUBUNITS THEN DISSOCIATE FROM THE MRNA.

RiBosSoMES: THE PROTEIN SYNTHESIS FACTORIES

RIBOSOMES ARE THE INDISPENSABLE MOLECULAR MACHINES RESPONSIBLE FOR CARRYING OUT PROTEIN SYNTHESIS. CAMPBELL
BIOLOGY HIGHLIGHTS THESE INTRICATE STRUCTURES AS COMPOSED OF RIBOSOMAL RNA (RRNA) AND PROTEINS. THEY ARE
FOUND IN BOTH PROKARYOTES AND EUKARYOTES, THOUGH WITH SOME STRUCTURAL DIFFERENCES. EACH RIBOSOME HAS TWO
SUBUNITS, A LARGE SUBUNIT AND A SMALL SUBUNIT, WHICH COME TOGETHER ON THE MRNA MOLECULE TO INITIATE
TRANSLATION. THE RIBOSOME PROVIDES A FRAMEWORK FOR THE MRNA AND TRNA TO INTERACT, FACILITATING THE ACCURATE
FORMATION OF PEPTIDE BONDS.

\W/ITHIN THE RIBOSOME, THERE ARE SPECIFIC BINDING SITES CRUCIAL FOR THE PROCESS OF TRANSLATION. THE MRNA BINDING SITE
ON THE SMALL SUBUNIT ENSURES THE CORRECT ALIGNMENT OF THE MRNA. THE LARGE SUBUNIT CONTAINS THREE KEY SITES: THE
A-siTe (AMINOACYL-TRNA BINDING SITE), THE P-SITE (PEPTIDYL-TRNA BINDING SITE), AND THE E-SITE (EXIT SITE). DURING
ELONGATION, THE A-SITE RECEIVES THE INCOMING TRNA CARRYING AN AMINO ACID, THE P-SITE HOLDS THE TRNA CARRYING
THE GROWING POLYPEPTIDE CHAIN, AND THE E-SITE IS WHERE THE UNCHARGED TRNA EXITS THE RIBOSOME AFTER DONATING ITS
AMINO ACID. THIS ORDERED MOVEMENT AND INTERACTION WITHIN THE RIBOSOME ENSURE THE PRECISE AND EFFICIENT ASSEMBLY OF
PROTEINS ACCORDING TO THE GENETIC INSTRUCTIONS ENCODED IN THE MRNA.

REGULATION OF GENE EXPRESSION

THE SYNTHESIS OF PROTEINS IS NOT A CONSTANT PROCESS; IT IS TIGHTLY REGULATED TO ENSURE THAT CELLS PRODUCE THE
RIGHT PROTEINS AT THE RIGHT TIMES AND IN THE RIGHT AMOUNTS. CAMPBELL BIOLOGY DEVOTES SIGNIFICANT ATTENTION TO
THE VARIOUS LEVELS AT WHICH GENE EXPRESSION CAN BE CONTROLLED, PARTICULARLY IN EUKARYOTES. THIS REGULATION IS
ESSENTIAL FOR CELLULAR DIFFERENTIATION, DEVELOPMENT, AND RESPONSE TO ENVIRONMENTAL CHANGES. W ITHOUT PRECISE
CONTROL, CELLS WOULD WASTE ENERGY AND RESOURCES PRODUCING UNNECESSARY PROTEINS OR FAIL TO PRODUCE ESSENTIAL
ONES.

REGULATION CAN OCCUR AT MULTIPLE POINTS:

® TRANSCRIPTIONAL CONTROL: THIS IS THE MOST COMMON AND EFFICIENT LEVEL OF REGULATION, CONTROLLING WHICH
GENES ARE TRANSCRIBED INTO MRNA. IN EUKARYOTES, THIS INVOLVES TRANSCRIPTION FACTORS, ACTIVATORS,
REPRESSORS, AND CHROMATIN REMODELING.

o POST-TRANSCRIPTIONAL CONTROL: THIS INCLUDES MECHANISMS LIKE RNA PROCESSING (SPLICING, CAPPING,
POLYADENYLATION), MRNA TRANSPORT, AND MRNA DEGRADATION, INFLUENCING THE AVAILABILITY OF MRNA FOR
TRANSLATION.

o TRANSLATIONAL CONTROL: THIS GOVERNS THE RATE AT WHICH MRNA IS TRANSLATED INTO PROTEIN. |T CAN INVOLVE
REGULATORY PROTEINS THAT BIND TO MRNA OR INFLUENCE RIBOSOME ACTIVITY.

® PosT-TRANSLATIONAL CONTROL: THIS INVOLVES MODIFYING PROTEINS AFTER SYNTHESIS, SUCH AS BY ADDING
CHEMICAL GROUPS, FOLDING INTO SPECIFIC SHAPES, OR BEING TARGETED FOR DEGRADATION.

UNDERSTANDING THESE REGULATORY MECHANISMS IS KEY TO APPRECIATING THE COMPLEXITY AND ADAPTABILITY OF LIVING
ORGANISMS.



MUTATIONS AND THEIR IMPACT ON PROTEIN SYNTHESIS

MUTATIONS, CHANGES IN THE DNA SEQUENCE, CAN HAVE PROFOUND EFFECTS ON PROTEIN SYNTHESIS AND THE FUNCTION OF THE
RESULTING PROTEIN. CAMPBELL BIOLOGY'S CHAPTER ON PROTEIN SYNTHESIS OFTEN DISCUSSES HOW DIFFERENT TYPES OF
MUTATIONS CAN ALTER THE GENETIC CODE AND, CONSEQUENTLY, THE AMINO ACID SEQUENCE OF A PROTEIN. PoinT MUTATIONS,
SUCH AS SUBSTITUTIONS, INSERTIONS, AND DELETIONS, CAN LEAD TO A VARIETY OF OUTCOMES.

A POINT MUTATION WHERE A SINGLE NUCLEOTIDE IS CHANGED IS CALLED A SUBSTITUTION. IF THIS SUBSTITUTION RESULTS IN A
CODON THAT CODES FOR A DIFFERENT AMINO ACID, IT IS A MISSENSE MUTATION. THIS CAN ALTER THE PROTEIN'S STRUCTURE
AND FUNCTION, SOMETIMES SUBTLY, SOMETIMES DRASTICALLY. IF THE SUBSTITUTION RESULTS IN A STOP CODON PREMATURELY,
IT IS A NONSENSE MUTATION, LEADING TO A TRUNCATED AND USUALLY NON-FUNCTIONAL PROTEIN. INSERTIONS OR DELETIONS OF
NUCLEOTIDES, IF NOT IN MULTIPLES OF THREE, CAUSE FRAMESHIFT MUTATIONS. THESE MUTATIONS SHIFT THE READING FRAME OF
THE CODONS DOWNSTREAM OF THE MUTATION, LEADING TO A COMPLETELY DIFFERENT SEQUENCE OF AMINO ACIDS AND OFTEN A
NON-FUNCTIONAL PROTEIN. THE STUDY OF MUTATIONS UNDERSCORES THE FIDELITY REQUIRED IN DNA REPLICATION AND THE
CRITICAL ROLE OF DNA REPAIR MECHANISMS IN MAINTAINING GENOMIC INTEGRITY AND PROTEIN FUNCTION.

COMPARING PROKARYOTIC AND EUKARYOTIC PROTEIN SYNTHESIS

\WHILE THE FUNDAMENTAL PRINCIPLES OF PROTEIN SYNTHESIS ARE CONSERVED ACROSS ALL LIFE, THERE ARE SIGNIFICANT
DIFFERENCES BETWEEN PROKARYOTIC AND EUKARYOTIC SYSTEMS, AS HIGHLIGHTED IN CAMPBELL BioLoGY’s US epITION. THESE
DISTINCTIONS ARISE FROM THE DIFFERING CELLULAR STRUCTURES AND ORGANIZATION OF THESE ORGANISMS. PRIMAEILY,
PROKARYOTES LACK A NUCLEUS, MEANING TRANSCRIPTION AND TRANSLATION OCCUR SIMULTANEOUSLY IN THE CYTOPLASM.
THIS COUPLING ALLOWS RIBOSOMES TO BEGIN TRANSLATING MRNA EVEN BEFORE TRANSCRIPTION IS COMPLETE.

EUKARYOTES, ON THE OTHER HAND, HAVE A DISTINCT NUCLEUS WHERE TRANSCRIPTION TAKES PLACE. THE RESULTING PRE-MRNA
THEN UNDERGOES EXTENSIVE PROCESSING (CAPPING, SPLICING, POLYADENYLATION) IN THE NUCLEUS BEFORE BEING EXPORTED TO
THE CYTOPLASM FOR TRANSLATION. THIS SPATIAL AND TEMPORAL SEPARATION ALLOWS FOR MORE COMPLEX REGULATION OF
GENE EXPRESSION IN EUKARYOTES. FURTHERMORE, EUKARYOTIC RIBOSOMES ARE LARGER AND HAVE MORE ASSOCIATED PROTEINS
THAN PROKARYOTIC RIBOSOMES. THE PRESENCE OF INTRONS IN EUKARYOTIC GENES AND THEIR REMOVAL THROUGH SPLICING IS
ANOTHER MAJOR DIFFERENCE. THESE VARIATIONS REFLECT THE EVOLUTIONARY DIVERGENCE AND INCREASED COMPLEXITY OF
EUKARYOTIC CELLULAR MACHINERY.

THE FOLLOWING ARE KEY DIFFERENCES:

¢ LocATION: PrRokARYOTES: CYTOPLASM. EUKARYOTES: NUCLEUS (TRANSCRIPTION), CYTOPLASM (TRANSLATION).

o COUPLING: PROKARYOTES: TRANSCRIPTION AND TRANSLATION ARE COUPLED. EUKARYOTES: TRANSCRIPTION AND
TRANSLATION ARE SEPARATED.

* RNA PROCESSING: PROKARYOTES: MINIMAL PROCESSING. EUKARYOTES: EXTENSIVE PROCESSING (CAPPING, SPLICING,
POLYADENYLATION).

¢ RiBosoME Size: ProkArYOTES: 70S RIBOSOMES. EUKARYOTES: 80S RIBOSOMES.

® INTRONS: PROKARYOTES: GENERALLY ABSENT. EUKARYOTES: PRESENT IN MANY GENES.

FAQ



Q: WHAT IS THE PRIMARY ROLE OF MRNA IN PROTEIN SYNTHESIS ACCORDING TO
CAMPBELL BioLoGY?

A: MesseNGER RNA (MRNA) ACTS AS THE INTERMEDIARY MOLECULE THAT CARRIES THE GENETIC CODE FOR A PROTEIN FROM THE
DNA IN THE NUCLEUS TO THE RIBOSOMES IN THE CYTOPLASM, WHERE IT SERVES AS THE TEMPLATE FOR PROTEIN SYNTHESIS.

Q: How DO RIBOSOMES FACILITATE PROTEIN SYNTHESIS?

A: RIBOSOMES ARE THE CELLULAR MACHINERY RESPONSIBLE FOR TRANSLATION. THEY BIND TO MRNA, READ THE CODONS, AND
RECRUIT THE APPROPRIATE TRANSFER RNA (TRNA) MOLECULES TO ASSEMBLE THE CORRECT SEQUENCE OF AMINO ACIDS,
FORMING A POLYPEPTIDE CHAIN.

QZ \WHAT IS THE DIFFERENCE BETWEEN TRANSCRIPTION AND TRANSLATION?

A: TRANSCRIPTION IS THE PROCESS OF SYNTHESIZING AN RNA MOLECULE FROM A DNA TEMPLATE, WHILE TRANSLATION IS THE
PROCESS OF SYNTHESIZING A PROTEIN FROM AN MRNA TEMPLATE.

Q: WHY 1s RNA PROCESSING IMPORTANT IN EUKARYOTIC PROTEIN SYNTHESIS?

A: RNA PROCESSING IN EUKARYOTES INVOLVES CAPPING, SPLICING, AND POLYADENYLATION, WHICH MODIFY THE PRE-MRNA TO
CREATE A MATURE MRNA MOLECULE THAT IS STABLE, CAN BE EXPORTED FROM THE NUCLEUS, AND IS EFFICIENTLY TRANSLATED
BY RIBOSOMES.

Q: \WHAT ARE THE EFFECTS OF A FRAMESHIFT MUTATION ON PROTEIN SYNTHESIS?

A: A FRAMESHIFT MUTATION, CAUSED BY THE INSERTION OR DELETION OF NUCLEOTIDES NOT IN MULTIPLES OF THREE, ALTERS THE
READING FRAME OF THE MRNA. THIS LEADS TO A COMPLETELY DIFFERENT AMINO ACID SEQUENCE FROM THE POINT OF THE
MUTATION ONWARDS, USUALLY RESULTING IN A NON-FUNCTIONAL PROTEIN.

QI CAN A SINGLE GENE PRODUCE MORE THAN ONE TYPE OF PROTEIN?

A: YES, THROUGH A PROCESS CALLED ALTERNATIVE SPLICING IN EUKARYOTES, DIFFERENT COMBINATIONS OF EXONS FROM A
SINGLE GENE CAN BE JOINED TOGETHER TO PRODUCE MULTIPLE DISTINCT MRNA MOLECULES, WHICH ARE THEN TRANSLATED INTO
DIFFERENT PROTEIN VARIANTS.

Q: WHAT IS THE ROLE OF TRNA IN TRANSLATION?

A: TrANSFER RNA (TRNA) MOLECULES ACT AS ADAPTERS IN TRANSLATION. EACH TRNA MOLECULE CARRIES A SPECIFIC AMINO
ACID AND HAS AN ANTICODON THAT IS COMPLEMENTARY TO A CODON ON THE MRNA | ENSURING THAT THE CORRECT AMINO ACID
IS ADDED TO THE GROWING POLYPEPTIDE CHAIN.

Q: How DOES THE GENETIC CODE ENSURE ACCURACY DURING PROTEIN SYNTHESIS?

A: THE GENETIC CODE IS READ IN TRIPLETS CALLED CODONS. EACH CODON SPECIFIES A PARTICULAR AMINO ACID. THE
COMPLEMENTARY BINDING OF TRNA ANTICODONS TO MRNA CODONS ENSURES THAT THE CORRECT AMINO ACID IS BROUGHT TO
THE RIBOSOME, THEREBY MAINTAINING THE ACCURACY OF THE PROTEIN SEQUENCE. THE DEGENERACY OF THE CODE ALSO OFFERS
SOME PROTECTION AGAINST MINOR ERRORS.
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