
 

Aim: Modern Genetics 

& Protein Synthesis 

Do Now: What is “genetic 

material”? How is it 

organized? 



Genetic Material = DNA 

 Chromosomes consist of proteins & 

DNA  

 DNA (DeoxyriboNucleic Acid) 

genetic material 

 A gene is a portion of the chromosome 

 Gene  Chromosome Nucleus 

 In some viruses, RNA (ribonucleic 

acid) is the genetic material 

 



DNA 
 Chemical Structure of DNA: 

 DNA is a polymer:  

 A large molecule consisting of 

thousands of repeating units, 

called……  

 Nucleotides: 3 parts 

1. Phosphate group 

2. Deoxyribose sugar molecule (5 

Carbon) 

3. Nitrogenous base: 4 types – 

adenine, thymine, guanine, & 

cytosine 

 (A, T, C, G) 



Nucleotides 



Nucleotides in DNA 



Nucleotides 
 Watson and Crick model of DNA molecule: 

 DNA consist of 2 chains of nucleotides 

(arranged in a Double Helix shape) 

 Sides of the ladder are alternating 

phosphates & deoxyribose sugars 

 Base pairs (in the middle of the double helix) 

are attached by weak hydrogen bonds 

 Adenine (A) pairs with Thymine (T) 

 Cytosine (C) pairs with Guanine (G) 



Practice: Base Pairs in double-

stranded DNA 

 Write the base pair sequence for the 

following single-strands of DNA: 

 

ACGTTACCAGTTG 

 

 

GGCTATTGCGCAG 



DNA Discoverers 

Left: Rosalind Franklin, Right: Watson and Crick 



How does DNA replicate? 
 DNA Replication: 

 During Interphase of 

mitosis and meiosis, DNA 

molecule replicates: 

1. The double-stranded 

DNA molecule unzips 

along the hydrogen bonds 

2. The 2 strands of DNA 

separate 

3. Nitrogenous bases pair 

up 

4. 2 identical DNA 

molecules are produced 



DNA Replication 

 Free nucleotides  

inside the nucleus 

attach themselves 

by new hydrogen 

bonds to the newly 

exposed bases.  

 (A-T) and (C-G) 

 The new, replicated 

double-stranded 

molecules are 

IDENTICAL to the 

original molecule. 



Gene Control of Cellular 

Activity 

 DNA helps to make the proteins that control 

all of the activities in a cell 

 Genes control cellular activities by specifying 

a protein to be made in the cytoplasm 

 The hereditary information is in the sequence 

of the nucleotides in the DNA molecules 

 The genetic control of protein synthesis 

involves RNA & DNA 



RNA (ribonucleic acid) 
 Polymer formed by a 

sequence of nucleotides 

 Single strand 

 Sugar molecule in RNA is 

ribose 

 The base Uracil (U) takes 

the place of thymine 

 Adenine (A)-Uracil (U) 

 Cytosine (C) –Guanine (G) 

 3 Types of RNA: 

messenger RNA (mRNA), 

transfer RNA (tRNA), and 

ribosomal RNA. 

http://cellbio.utmb.edu/cellbio/cit1.htm




Step 1 of Protein Synthesis 
 TRANSCRIPTION 

 Synthesis of mRNA 

 Occurs inside the nucleus 

 The double-helix of DNA separates (“unzips”) at the 

nitrogenous bases 

 Base-pairing occurs = match up the bases 

 A mRNA (messenger RNA) strand has now been made 

 Practice: Make a mRNA strand from the following 

unzipped DNA strand: *(In RNA, U replaces T!!!) 

GCTTACAAGGCGAATACT 



AUGCCGUUAGACCGUUAGCGGACCUGAC 



TRANSCRIPTION 
 Once the mRNA strand is complete, the original DNA 

strand “rezips” 

 Transcription is complete! 

 New mRNA strand we just created: 

CGAAUGUUCCGCUUAUGA 

 Each sequence of 3 nitrogenous bases  Codon 

(triplet code) 

 These codons will be interpreted (or “translated”) in the 

next step of protein synthesis…….. 

 



We have mRNA.  Now what? 

Step 2 of Protein Synthesis 
 TRANSLATION  

 This is when Protein Synthesis 

actually occurs using the mRNA 

made in Transcription 

 Messenger RNA moves to the 

cytoplasm and attaches to 

ribosome: (site of protein 

synthesis)  

 At the ribosome, tRNA (transfer 

RNA) brings an amino acid to 

match the codons of the mRNA 

sequence 



How are codons translated into amino 

acids? By using the “Universal Genetic 

Code Chart” 



Using the Universal Genetic 

Code 

 http://learn.genetics.utah.edu/content/begin/d

na/transcribe/  

http://learn.genetics.utah.edu/content/begin/dna/transcribe/
http://learn.genetics.utah.edu/content/begin/dna/transcribe/


TRANSLATION 
 The amino acids are then TRANSLATED into long 

chains of PROTEINS (polypeptides) 



Maybe This Will Help  



Aim: How do errors occur in the 

inheritance of traits? 

 Mutations:  Any change in the genetic material 

(DNA) of a cell.  

 Types of Mutations: 

1. Inheritable mutations: occurs in the formation of 

gametes (sperm or egg) of an organism and 

can be inherited by offspring and passed on. 

2. Nonheritable mutations: occurs in body cells 

(somatic cells) and may spread in that organism 

if cell multiplies. (cannot be inherited) Why? 



Inheritable Mutation – received 

from parents 



Noninheritable Mutations 

 Affects body cell: why can’t this affect the 

next generation? 

 Because the mutation did not  occur in the 

gamete! 



Types of Mutations 

 Types of mutations: 

1. Chromosomal mutations:  

 Any change in 1) the number OR 2) the 

structure of chromosomes in a cell.   

Changes in chromosomal number: 

Nondisjunction: failure of homologous 

chromosomes to separate during meiosis 

(Anaphase II). Results in gametes with one 

more or one fewer chromosome 

Ex: Down’s Syndrome (3 chromosome #21) 



Gene Mutation 

2. Gene Mutation: change in the chemical 

structure of the DNA.  

 Ex: Albinism (absence of skin pigment). 

 Mutations can be disadvantageous to 

individuals in their normal environment 

 Some are beneficial because they cause 

shifts in the gene pool (VARIATION) of the 

species resulting in evolution of a species. 



Mutations 



Mutagenic Agents = Mutagens 

(something that causes mutations) 

1. Radiation: X-rays, ultraviolet (UV), cosmic rays, 

radiation from radioactive substances. 

2. Chemicals: Benzene, formaldehyde, and asbestos. 

3. Tobacco 

http://images.google.com/imgres?imgurl=http://www.aerofit.nl/UserFiles/Image/zonnebank.jpg&imgrefurl=http://old.aerofit.nl/en/relaxation/sunbed/%3FPHPSESSID%3D33855763bc9efa4c87fe267795e4d056&h=642&w=1000&sz=139&hl=en&start=4&um=1&tbnid=5pYQXgHhu4JPqM:&tbnh=96&tbnw=149&prev=/images%3Fq%3Dsunbed%26svnum%3D10%26um%3D1%26hl%3Den%26sa%3DX


Chemical: mutagenic agents 

In Cigarettes: 

ammonia, 

formaldehyde, 

caffeine, ethyl 

alcohol, lactic 

acid, CO, 

arsenic  


