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Subtopics
● Overview
● Establishing a Link between Genes and Proteins

○ One-Gene/One-Enzyme Hypothesis
● Finding a Messenger between DNA and Protein
● The Genetic Code



Overview

Archibald Garrod (1902)

Analyzed alcaptonuria - urine that turns 
black when exposed to air

● Identified an enzyme as the culprit
○ Disruption of phenylalanine 

catabolic pathway
● Identified the disease as inheritable

This is a clear connection between 
an inherited trait and a protein



Beadle and Tatum - One-Gene/One-Enzyme 
Hypothesis
Experimental Design
Hypothesis: A defective gene will 
produce a defective enzyme

● Grew a mold, Neurospora crassa
● Exposed it to x-rays to induce 

mutations
● Identified nutritional mutants and 

grew them in the following 
environments
○ Minimal medium + valine
○ Minimal medium + lysine
○ Minimal medium + arginine



Beadle and Tatum - One-Gene/One-Enzyme 
Hypothesis
Findings

● Nutritional mutants were only able to 
grow in:
○ Minimal medium + arginine

● This suggests that the mutant had a 
defective enzyme responsible for the 
synthesis of arginine



Srb & 
Horowitz
Experimental 
Design & 
Findings

● Arginine 
synthesis 
involved 
multiple genes 
that could get 
disrupted by 
mutation



Srb and Horowitz - Building on One-
Gene/One-Enzyme



One-gene/One-polypeptide hypothesis

➔ A proposal that one gene codes for one polypeptide (or 
protein)

https://www.youtube.com/watch?v=4nXX2djQVvI&ab_channel=SusanBush

https://www.youtube.com/watch?v=4nXX2djQVvI&ab_channel=SusanBush


Finding a Messenger Between DNA and 
Proteinsmessenger RNA (mRNA)

● RNA that contains the genetic information of a gene and carries 
it to the protein synthesis machinery; it provides the 
information that determines the amino acid sequence of a 
protein

How do we know it does this?

● DNA is only in the nucleus - RNA is in the nucleus and in the 
cytoplasm

● The concentration of RNA in the cytoplasm correlates with the 
level of protein production



Learning Check

Page 246

Questions 1-6





The Genetic Code

So we know that mRNA codes for the polypeptide, but 
what’s the genetic code?

Genetic Code

➔ A set of rules for determining how genetic information in the 
form of a nucleotide sequence is converted to an amino acid 
sequence of a protein; a code specifying the relationship 
between a nucleotide codon and an amino acid



1 to 1 scenario

A Amino acid 1

T Amino acid 2

C Amino acid 3

G Amino acid 4

The Genetic Code



2 to 1 one scenario
A T C G

A Amino acid 1 Amino acid 5 Amino acid 9 Amino acid 13

T Amino acid 2 Amino acid 6 Amino acid 10 Amino acid 14

C Amino acid 3 Amino acid 7 Amino acid 11 Amino acid 15

G Amino acid 4 Amino acid 8 Amino acid 12 Amino acid 16

The Genetic Code



Triplet hypothesis

➔ A proposal that the 
genetic code is read 
three nucleotide 
bases at a time

➔ This provides 
enough complexity 
to account for up to 
20 amino acids

➔ We call this triplet 
of bases a codon

The Genetic Code



➔ The Non-template (coding) strand 
sequence is nearly identical to the mRNA 
sequence

➔ Thymine bases in the DNA are 
represented by Uracil bases in the mRNA

Which strand of DNA does 
RNA match up with?



Three characteristics

1. The genetic code is redundant
○ More than one codon for an amino acid (61 codons for just 

20 amino acids)
○ Only 3 codons code for nothing (stop signals)

2. The genetic code is continuous
○ No spaces, punctuations or overlap
○ A small shift can disrupt the entire base pair sequence and 

thus the amino acid sequence
3. The genetic code is nearly universal

○ Nearly all organisms use the same code
○ A gene taken from one kind of organism and inserted into 

another organism will produce the same protein



The Genetic Code

Gene expression - the transfer of 
genetic information from DNA to RNA 
to protein

● This is referred to as the central 
dogma of genetics

Transcription
The synthesis of RNA from a DNA 
template

Translation
The synthesis of protein from an 
mRNA template



The Genetic Code

Gene expression - the transfer of 
genetic information from DNA to RNA 
to protein

● This is referred to as the central 
dogma of genetics

Transcription
The synthesis of RNA from a DNA 
template

Translation
The synthesis of protein from an 
mRNA template

https://www.youtube.com/watch?v=-L0rikDOX
5s&ab_channel=biologyexams4u

https://www.youtube.com/watch?v=-L0rikDOX5s&ab_channel=biologyexams4u
https://www.youtube.com/watch?v=-L0rikDOX5s&ab_channel=biologyexams4u


Topic Review Questions

Page 250

1, 5, 7, 8, 9, 11, 12, 13, 14, 15

https://www.explorelearning.com/index.cfm?method=c
Resource.dspView&ResourceID=442

https://www.explorelearning.com/index.cfm?method=cResource.dspView&ResourceID=442
https://www.explorelearning.com/index.cfm?method=cResource.dspView&ResourceID=442


References

Carter-Edwards, T., Gerards, S., Gibbons, K., McCallum, S., Noble, R., Parrington, J., 
Ramlochan, C., Ramlochan, S. (2011). Biology 12. McGraw-Hill Ryerson Limited

Hillis, D.M., Sadava, D., Hill, R.W., Price, M.V. (2014). Principles of Life . Sinauer Associates, 
Inc.

Urry, L.A., Cain, M.L., Wasserman, S.A., Minorsky, P.V., Reece, J.B., (2017). Campbell 
Biology (11th edition). Pearson Education, Inc.


	Slide 1
	Subtopics
	Overview
	Beadle and Tatum - One-Gene/One-Enzyme Hypothesis
	Beadle and Tatum - One-Gene/One-Enzyme Hypothesis
	Srb & Horowitz
	Srb and Horowitz - Building on One-Gene/One-Enzyme
	One-gene/One-polypeptide hypothesis
	Finding a Messenger Between DNA and Proteins
	Learning Check
	Slide 11
	The Genetic Code
	The Genetic Code
	The Genetic Code
	The Genetic Code
	Which strand of DNA does RNA match up with?
	Three characteristics
	The Genetic Code
	The Genetic Code
	Topic Review Questions
	References

