Chapter 12 Notes - DNA

12 -1 – DNA 
Essential Questions:

· What did scientists discover about the relationship between genes and DNA?

· What is the overall structure of the DNA molecule?
History and Discovery of DNA as Genetic Material
Frederick Griffith
· In 1928, Griffith studied 2 forms of bacteria that caused pneumonia. 
· 1 bacteria (S) looked smooth
· 1 bacteria (R) looked rough
· Griffith said some material must have been transferred from the ____________________ S bacteria to the _______________ R. 
· “_________________________” changed harmless R bacteria into disease-causing S bacteria. 
· __________________________ – when one strain of bacteria apparently is changed permanently into another strain of bacteria
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Oswald Avery

· He worked for 10 years to find out what the _____________________________ was.
· He combined ____________________ R bacteria w/ S bacteria. 
· This allowed him to observe the transformation of R bacteria into S in a petri dish. 
· Avery performed several tests:
1. Destroyed _________________
· Transformation _________________
2. Destroyed lipids, carbs, and mRNA
· Transformation _________________
3. Destroyed DNA
· Transformation ____________________________
· In 1944, Avery stated that ____________ must be the transforming principle!
· Some scientists didn’t believe him until Hershey and Chase’s confirmation.  
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Hershey and Chase
· In 1952, Alferd Hershey & Martha Chase found that DNA was _________________ while studying viruses that infect bacteria. 
· _____________________ – virus that takes over a bacterium’s genetic makeup & tells it to make more viruses. 
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· Hershey & Chase concluded that the phage’s _________________________________ the bacteria, but the protein had not. 
· Their findings ____________________ the hypothesis that genetic material is DNA!
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Franklin and Wilkins
· Rosalind Franklin & Maurice Wilkins studied DNA using ________________________ 

· DNA is bombarded w/ x-rays. 
· This causes a ___________ to be captured on film. 
Watson and Crick
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James Watson & Francis Crick used the x-ray images produced by Franklin & Wilkins to create a _____________________ of the DNA molecule. 
· In 1953, Watson & Crick published their double helix model of DNA. 
DNA and Nucleotides
· DNA (______________________________) –codes for proteins and all cellular activity. 
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______________________________– monomers that make up DNA 
· Nucleotides consist of 3 parts:
· ______________________
· ______________________
· ______________________
· Chargaff’s Rule (Base Pair Rule)
· ___________________ (C) = _____________________ (G)
· ___________________ (A) = _____________________ (T)
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· ________________________________ – 2 strands of DNA wind around each other.
· The strands are __________________________
· They fit together & are opposite of each other. 
· _______________________ bonds hold each of the base pairs together. 
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_______________________ bonds hold the sugar to the phosphate. 
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12-2 – Chromosomes and DNA Replication

Essential Questions:

· What happens during DNA replication?

DNA and Chromosomes

___________________ cells – DNA is located in the _________________________.
· Most have a single circular DNA molecule that contains nearly all of the cell’s genetic information. 
· _________________ – circular DNA
___________________cells – DNA is located in the ______________________. 
· Each organism has a different number of chromosomes. 
· E.coli (which lives in the large intestines) contains 4,639,221 base pairs. 
· 1 human cell contains 1000x as many base pairs. Each cell’s nucleus contains at least 1 meter of DNA!!!
Structure of DNA

· DNA is packed tightly to form __________________
· Chromatin consists of DNA coiled around ___________________ (proteins)
· The histone and DNA form ________________________
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Nucleosomes pack together to form a thick fiber of ____________ __________________
· The fiber supercoils to form __________________
DNA Replication
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Why does DNA need to be replicated?
When does DNA replication take place?
_____________________ – process of copying DNA during the synthesis phase (interphase) of the cell cycle. 
Replication assures that every cell has a ___________________ set of _______________ genetic information. 
· In prokaryotic cells, DNA replication begins at a ___________ point in the chromosome and proceeds, often in 2 directions, until the entire chromosome is replicated. [image: image17.png]



· In eukaryotic cells, DNA replication occurs at hundreds of places. 
· Replication proceeds in ______________ directions until each chromosome is completely copied. 
· The sites where separation and replication occur are called _______________  _________. 
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Structure Helps DNA Duplication

· Hydrogen bonds b/w 2 strands are _____________ broken.
· Each single strand then serves as _________________ for new strand.
· Each parent strand remains ____________
· Every DNA molecule is “___________________” - half “old” and half “new”.
Replication – How It Works

1. DNA _________________________ enzymes unzip the DNA at several places along the strand by breaking the ____________________________ b/w the base pairs. 
2. Once the strands are separated, helix-destabilizing _______________ bind to the single strand _________________the strands from coming back together
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3. Floating nucleotides pair up w/ the bases on the _________________ strands as they are unzipped.

4.  DNA ______________________ catalyzes and links the nucleotides together to form new strands that are complementary. 
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5. Two _______________________ molecules of DNA are made! 

· Each DNA molecule has 1 ________ strand and 1 ________ strand. 
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· The 2 chains are ____________________, or run in opposite directions. 
· Replication always occurs in a _____________________ direction. 
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5’ = phosphate group

3’ = sugar group. 
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· This 5’(3’ direction requires one DNA strand to be synthesized _________________and the other _________________________ 
· _____________________ Strand – continuous replication
· _____________________ Strand – discontinuous replication
· Produces ____________________ _________________ which will be joined together by DNA ligase. 
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· DNA replication happens often, so it has to be fast. 
· In humans, _________  nucleotides are added every second. 
· DNA _____________________will detect errors and replace incorrect nucleotides. 
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12-3 RNA and Protein Synthesis
· What are the three main types of RNA?

· What is transcription?

· What is translation?

· How does translation convert an mRNA message into a protein?

When a protein is needed, the cell makes a protein through ____________________________. 
DNA molecules ______________leave the nucleus of the cell. 
Protein synthesis must occur in the ribosomes which are located in the cytoplasm. 
Therefore, the code must be ____________ from the nucleus to the cytoplasm. 
But how?

[image: image24.jpg]



· ______________________________ – describes the flow of information from DNA to RNA to proteins. 
· Replication – ______________ DNA
· Transcription – ______________ DNA into RNA
· Translation – _______________ RNA into a string of amino acids (protein)
· RNA (_______________________________________) – chain of nucleotides. 
· Acts as a middle-man b/w DNA in the nucleus and proteins in the cytoplasm. 
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__________________ (U) replaces __________________ (T) in RNA
	
	DNA
	RNA

	Type of sugar
	Deoxyribose
	Ribose

	Type of nitrogen bases
	Cytosine (C)

Adenine (A)

Guanine (G)

Thymine (T)
	Cytosine (C)

Adenine (A)

Guanine (G)

Uracil (U)

	Structure or shape
	Double helix
	Single Strand


· 3 types of RNA molecules:
· ___________________ RNA (mRNA) – middle message that is translated to form a protein. 
· ___________________ RNA (rRNA) – forms part of ribosomes.
· ___________________ RNA (tRNA) – brings amino acids from cytoplasm to a ribosome.

Transcription
· __________________________ – process of copying a sequence of DNA to produce a complementary strand of RNA. 
· __________________________ – enzyme that bonds nucleotides together to make RNA
Steps of Transcription
1. ___________________________________ and other proteins recognize the start site of a gene, ___________________, and the DNA segment begins to unwind. 
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2. RNA nucleotides form __________________________________________ with the DNA template. 
· The growing RNA strand hangs freely as it is transcribed. 
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The completed _____________ strand separates from the DNA template and the RNA polymerase falls apart. 
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Promoters
How does the RNA polymerase “know” where to start and stop making an RNA copy of DNA?
· RNA polymerase will bind __________ to regions of DNA sequence known as promoters. 
· ____________________ – specific base sequences that indicate to RNA polymerase where to bind.
RNA Editing
· _______________ – sequences of nucleotides that do NOT code for proteins
· _______________ – sequences of nucleotides that DO code for proteins
· After transcription, introns are ____________ of RNA and exons are ________________________
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The Genetic Code
· _______________________– 3-nucleotide sequence that codes for an amino acid. 
· _______________________________ – molecule that makes up proteins. 
· There are 20 amino acids!
· A codon can also code for: 
· _____________________________ – signals the end of the amino acid chain. 
· _____________________________ – signals the start of translation & the amino acid _______________________(Met). 
· For the mRNA code to be translated correctly, codons must be read in the right order. 
· A change in the order the codons are read changes the resulting protein.
· This genetic code is shared by all organisms – it is called the “Universal Genetic Code”. 
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Translation
· _________________________ – process that converts, or translates, an mRNA message into proteins. 
· _________________________ 
· Made up of 2 __________________:
· The large subunit has three binding sites for tRNA.
· The small subunit binds to mRNA.
· Ribosomes are made up of __________________ and ________________. 

· ______________________ – acts as an adaptor b/w mRNA & amino acids. 
· One end of the rRNA molecule has a specific _______________________ 
· The other end recognizes a specific ______________________. 
· ________________________ – set of 3 nucleotides complementary to an mRNA codon. 


Steps of Translation

1. The exposed codon attracts a tRNA molecule carrying an amino acid. 
The tRNA anticodon pairs with the mRNA codon, bringing it very close to the other tRNA molecule. 
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2. The ribosome helps form a __________________________ between the 2 amino acids. 


The ribosome breaks the bond between the tRNA in the 2nd site and its amino acid. 
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3. The ribosome pulls the mRNA strand the length of _____________ codon. The tRNA molecule in the second site is __________________ into the 3rd site. The __________________ __________________ the ribosome to get another amino acid. 
VOCABULARY WORDS TO KNOW:


TRANSFORMATION
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VOCABULARY WORDS TO KNOW:


X-RAY CRYSTALLOGRAPHY


DNA


NUCLEOTIDES


CHARGAFF’S RULE


DOUBLE HELIX


HYDROGEN BONDS
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VOCABULARY WORDS TO KNOW:


PROKARYOTIC CELL


EUKARYOTIC CELL


CHROMATIN


HISTONE


NUCLEOSOME


CHROMOSOME


REPLICATION


REPLICATION FORK


SEMI-CONSERVATIVE


DNA HELICASE
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DNA POLYMERASE
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VOCABULARY WORDS TO KNOW:


PROTEIN SYNTHESIS


CENTRAL DOGMA


REPLICATION


TRANSCRIPTION


TRANSLATION


RNA


URACIL


RNA POLYMERASE


PROMOTER


TEMPLATE STRAND


INTRON


EXON





The genetic code matches each RNA codon with its amino acid or function.





VOCABULARY WORDS TO KNOW:


CODON


AMINO ACID


START CODON


STOP CODON





VOCABULARY WORDS TO KNOW:


ANITCODON


TRANSLATION


tRNA 


RIBOSOME


PEPTIDE BOND
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