Lecture outline- Chapter 21- DNA and Biotechnology

Vocabulary

DNA

Genome
ribosome
nucleus
mRNA

tRNA

Ribosome
amino acid
replication
transcription
translation

Adenine
Thymine
Cytosine
Guanine
Uracil
DNA polymerase

mutation
genetic code
recombinant DNA technology

PCR

Taq polymerase

Thermalcycler

micropipette
Lecture Outline
The structure, function, and importance of DNA

How DNA works- Transcription and Translation

DNA replication
PCR- its function, its usefulness, and how it works

The importance, structure and function of DNA

DNA is important because it’s the blueprints for our cells

Our genome is made of DNA

DNA is an informational molecule

DNA is the blueprint to make proteins

DNA is made of subunits called nucleotides

Each nucleotide contains 3 parts- a sugar, a phosphate, and a base

There are 4 DNA bases: Adenine (A), Cytosine (C), Guanine (G) and Thymine(T)

The information of DNA is encoded in the sequence of DNA bases, just as ones and zeroes encode computer information, or the sequences of letters and words encodes our thoughts and ideas in the form of language

Each and every one of our cells have a copy of our genome

When our cells reproduce, our entire DNA genome is copied

Copying DNA requires an enzyme in our cells called DNA polymerase

DNA polymerase replicates our DNA

How DNA works

DNA in the nucleus of our cells is copied into messenger RNA (mRNA)- Transcription

mRNA goes out to the ribosomes to be translated into protein

RNA is similar to DNA, but is single stranded, and has Uracil (U) instead of Thymine (T)
tRNA’s hold amino acids, which are added in sequence according to the DNA instructions from the nucleus as transcribed on mRNA- Translation

Since we are made of protein, DNA is the code to make us

Different people have different DNA, and so therefore make slightly different proteins

When DNA is damaged, the information it contains is damaged as well

Damage to DNA is called a mutation
Damaged DNA causes damaged proteins

All living things read DNA in the same way- that is according to the same codon chart

In other words, the DNA code is universal

The universality of the DNA code allows scientists to move DNA from one living thing to another, creating recombinant DNA
Recombinant DNA technology is at the heart of the biotech industry

DNA Replication
DNA is a double helix

Hydrogen bonds sit in the middle of the DNA

DNA polymerase turns one DNA strand into two strands

DNA polymerase only works in one direction

When DNA polymerase copies your DNA, it must grab onto a double strand- thus, a primer is needed (usually laid down by another enzyme, primase)

Copying DNA is called DNA replication

What PCR is

PCR is in vitro DNA replication

PCR employs nucleotides, polymerase, sequence-specific primers and a thermalcycler to make copies of a single template of DNA

PCR allows a single gene to be copied from a single piece of DNA to billions of copies of that same piece in a couple of hours

Why do PCR?

Everyone has DNA which is different from everyone else

DNA is 99.9% similar between humans, but with 6 billion base pairs, that’s still 6 million differences between 1 person and the next

PCR can help look at an individual gene

PCR can help determine paternity 

How PCR works

Hydrogen bonds can be broken with heat- 94C is usually needed (nearly boiling)

Heat usually destroys proteins

The bacteria in hot springs must copy their DNA, too

Kerry Mullis of UC Berkeley’s idea was to use the polymerase from hot springs- Taq polymerase

Hydrogen bonds can be re-formed as DNA cools

A always matches with T, C always matches with G

Primers can be made to be identical to a sequence of interest 

When DNA is cooled,  custom-made primers bind to either side of the DNA strand, at the beginning and end of the sequence of interest

When the primers bind, polymerase copies the DNA

