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Goal 3.1.1 – DNA
DNA

-Deoxyribonucleic Acid

-Is a type of _____________ acid

-What chromosomes (and _______) are made of
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-Made up of repeating ________________ subunits
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-1 nucleotide looks like: 
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-Phosphates and sugars on the __________________

-Bases on the ______________ (bases fit like puzzle pieces)

Shape is a DOUBLE HELIX

-Double helix: _____ spirals wound around each other

-_____________________ took an X-ray photo of ______

-_____________________ and _____________________ interpreted the photo and discovered the double helix structure (they won the nobel prize)

CODON: group of _______ bases

___________: stretch of DNA that codes for a trait


-the code is the order of the bases (______________)


-genes are hundreds or thousands of bases long

Ex: ________ color gene, __________ gene, ___________ color gene
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Label the following: 
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Hydrogen Bonds

Phosphate

Deoxyribose Sugar

Practice EOC Questions
1. A molecule of DNA is a polymer composed of

A.  glucose       
 B. amino acids    

 C. fatty acids    

D. nucleotides

2. The presence of DNA is important for cellular metabolic activities because DNA

A.  directs the production of enzymes 


B. is a structural component of cell walls 

C.  directly increases the solubility of nutrients 

D. is the major component of cytoplasm

3. Which nitrogenous bases make up DNA nucleotides?

A.  adenine, thymine, guanine, and cytosine 


B.  adenine, uracil, guanine and cytosine 

C.   adenine, thymine, uracil, and cytosine 


D.  adenine, thymine, guanine, and uracil 

4. A change in the base sequence of DNA is known as

A.  a gene mutation       
B. a karyotype      
C. nondisjunction      

D. polyploidy
5.  A sugar, a phosphate group, and a nitrogen base form the building blocks of which organic compound? 
  A. carbohydrates
  
B. lipids

 C. nucleic acids

D. proteins

6.  Who developed the double helix model of the DNA molecule?

A.  Darwin
  
 B. Watson & Crick
  
 C.  Franklin & McDevitt
     D.  Hardy & Weinberg

7. A segment of DNA has this base sequence : ACG TAG TCA GTA. Which is the base sequence of the complementary DNA strand?

A.  TGC ATC AGT CAT          B.  CAT GCT GAC TGC
         C.  ACG TAG TCA GTA          D.  UGC AUC AGU CAU
Name ____________________________________________pd.____________ Date ______________ 

DNA Base Pairing Worksheet 
When a cell copies a DNA molecule:

 1. DNA is unzipped. 

2. The complementary bases are added to each template strand.

 3. The 2 new strands are proofread for errors.

When a cell copies its DNA (replication), the original DNA ladder is broken apart and new nucleotides are added to the center. This creates two exact copies, each one made from half the original DNA molecule.

· DNA polymerase (the enzyme which builds DNA) will only attach bases which match with the original strand of DNA.

· In DNA replication, Adenine and Thymine will bond together and Cytosine and Guanine will bond together.

 · When creating the matching stand the following pairing rules must be used: A? T C? G 

Directions: Use the base pairing rules above to figure out the sequence of the new strand of DNA for the original strands below. 
1. AACGTACGATCGATGCACATGCATGGCTACGC

 2. CCCGGGTATGCATGTACGTACGTCGTATATCG

 3. CGCGATCGAGCGATCGACGAATGCCTAGTTTT

 4. TTAAACGAGCTGCTAGCTATTTTTAAAACCCCG

 5. CCGCTTTCGCTATTATAAAAAGGGCTATAACTA

DNA Replication and Transcription Notes
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Chargaff’s Rule: In DNA, 

· the amount of ______ = the amount of ______

· the amount of ______ = the amount of ______

DNA is ______________________

· Complementary: bases on one strand match up with the bases on the other strand 


(A-T and G-C)

· Example: Strand 1 –   ATG     GGC     CTA
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          Strand 2 - _____    _____    ______

Replication

· process by which DNA _______________ itself

· happens when _________________ copy themselves before mitosis and meiosis (cell division)

· __________________________ replication: each new piece of DNA is made up of 1 _______ strand and 1 _________ strand

1. DNA is ___________ with the help of the enzyme ____________

2. _______________ bonds between base pairs are broken

3. Free bases ___________ up with exposed bases

4. DNA ___________ and recoils up
Some mistakes are made and ______________ are formed.  A mutation is a change in the base pairs of DNA.

DNA’s job is to _______________________________

Where is protein made?

____________________________

Where is DNA located?






Can DNA leave the nucleus?

________

DNA in the ___________ is SAFE!!!  DNA in the _____________ can be DESTROYED!!!

How does the DNA become protein?

RNA is a ___________ of DNA that goes out into the ____________________ to tell the cell what to do in order to stay alive (mRNA = messenger RNA)

· RNA: ________________________   _______________

· You can always make more RNA so it’s okay if it gets destroyed (You can’t make more DNA)
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3.1.1 - Practice EOC Questions
1. Who developed the double helix model of the DNA molecule?

A.  Darwin      B. Watson and Crick    C. Franklin and McDevitt    D. Hardy and Weinberg
2. Which nucleotide would most likely be involved in the replication of DNA?

A. ribose-phosphate-uracil                             B.  ribose-phosphate-thymine   

C. deoxyribose-phosphate-uracil                    D. deoxyribose-phosphate-thymine
3. A segment of DNA has this base sequence: ACG TAG TCA.  What is the complimentary DNA strand?   

A. TGC ATC AGT       B. UGC AUC GAC         C.  UGC TAG TCA 

4. A segment of DNA has this base sequence: ACG TAG TCA.  What is the complimentary mRNA strand?  

A.  UGC ATC AGU          B. UGC AUC AGU            C. CAT GCT GAC 
5. Before a cell goes through either mitosis or meiosis, which process must be carried out by the DNA in the nucleus?         A.  replication     B. nondisjunction     C. transcription     D. translation
6. What is the significance of hydrogen bonds in the DNA double helix?

A.  they are weak enough to separate during DNA replication 
       B. they are weak enough to mutate into RNA
C. they are strong enough to never mutate during DNA replication     D. they are strong enough to prevent unzipping

7.Which nucleotide would most likely be found in RNA?

A.  ribose- phosphate- uracil



B.  ribose-phosphate- thymine

C.  deoxyribose-phosphate-uracil


D.  deoxyribose-phosphate-thymine

Name__________________________________________




Date_____________

RNA & Transcription









Block____________

Use the following list of words to complete the passage below concerning the structure and function of RNA.  There is one word on the list that you will NOT use.
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RNA is different from DNA in several ways.  Where DNA contains the sugar 




, RNA contains the sugar 




.  In addition, RNA is made using the nitrogen-containing base                    



,while DNA contains the base 




.  Both RNA and DNA contain 




 groups.  Unlike DNA, RNA exists in three different forms.  One type, known as 




 Carries the genetic information from the 



 to the 






where the proteins are synthesized.  A second type of RNA, known as 






, transfers the amino acids to the 




.
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These structures are made of proteins.  The third type of RNA is called 




.  All three types of RNA are made from DNA in a process called 





.  Just as the DNA does in replication, the two strands of the 





 separate.  Then DNA makes a strand of RNA that is 





 to the base sequence of DNA.  Therefore, the nitrogen-containing base 



 will pair with cytosine base in DNA, while 



 will pair with thymine base in DNA.  What is the only word you that you did not use from the list above to complete the passage?  
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Transcription &Translation Notes
· DNA
· DNA is needed in each cell to 




   
   .
· Because DNA is so important, when a cell divides, it 




·  






 to function correctly. 

· Process of DNA replication
· DNA unzips – 




 enzyme
· Free bases pair up with exposed bases
· DNA rezips – 
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· Transcription
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Happens in the 




· DNA unzips along a 




· Free bases pair up with exposed bases

· When mRNA is complete, it 






       

    and DNA rezips 
· DNA is left in the nucleus SAFE
· Genes & Codons
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Each gene is composed of a 








.
· ACG
CCA
TGC
TAC 
· Every 




 in this sequence is called a 



 
· 3 Types of RNA
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mRNA – 




 (the message from the nucleus to the ribosome)
· rRNA – 


 (reads the mRNA)
· tRNA – 

       (takes the amino acids to the growing protein) 
· Complementary to the mRNA
A – U

C - G
· Proteins
·  





















            as the protein is built. 
·  For example, the codon CAA in DNA codes for the amino acid “valine”.  If this codon was the third codon in a gene, valine would be the third amino acid in the protein.
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DNA:         ATC    
GTT  
         ACG  
       GCT              ATA  
            TCG                TTA               CGG
mRNA:

tRNA:

Amino

Acid:
DON’T FORGET!!  What do you read for the amino acid?





· Translation
· Uses 












· mRNA – is the 







· rRNA – 


 the message – 






· tRNA – 



 the amino acids to the protein
· Happens in the 




 (at the 


  
           )
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Gene Regulation – Goal 3.1.3
· All (with a few exceptions) of an organism’s ___________ have the __________ DNA, but they are _______________ based on the expression of ______________

· ____________________________ organisms, like us, have many different types of ________________.  They are all different because parts of the DNA (genes) are _______________ in different types of cells. 
· Ex: in _________ cells – the hair genes are turned ___________, but the skin, __________, and fingernail genes are turned _____________.
· Cells respond to their environment by producing _________________ types and amounts of ______________.  


· Ex: Your skin produces more _________________ (color).  When you are out in the sun, your skin gets ________________.  

· Production of too many proteins at the incorrect time can cause ____________________ cells to grow.

Mutations 
Mutations

· A change in the ______________ sequence
· It’s a mistake that’s made during _______________________ or ___________________
· Can be harmful:  _________________ or __________________
· Can be helpful: organism is better able to ______________________
· Neutral: organism is ________________________
· If  a mutation occurs in a sperm or ____________ cell, that mutation is passed to ________________

· If a mutation occurs in a ______________ cell , that mutation affects only the organism and is NOT passed on to the offspring
Types of Mutations

1. ____________ Mutations: bases are mismatched

a. Harmful when: a mistake in DNA is carried into _____________ and results in the wrong ________________     __________________

b. Not harmful when: a mistake in DNA is carried into ________________ but still results in the ___________________  amino acid


	Normal/Correct Process

	  DNA Strand
	GAG

	mRNA
	CUC

	Correct Amino Acid
	Leucine


	Point Mutation Process

	Mutant DNA Strand
	GCG

	Mutant mRNA
	

	Wrong Amino Acid
	


2. ___________________ Mutations: bases are ________________ or _______________

a.  Are usually ________________ because a mistake in DNA is carried into mRNA and results in _______________ wrong amino acids

Note: Extra inserted ____________ shifts affect how we read the ____________ (3 bases), which changes the ______________   _______________

	Normal/Correct Process

	Correct DNA
	ATA
	CCG
	TGA

	Correct mRNA
	UAU
	
	ACU

	Correct Amino Acid
	         
	Glycine
	


	Frameshift Mutation

	Frameshift Mutation in DNA
	ATG
	ACC
	GTG
	A

	Mutated mRNA
	UAC
	
	CAC
	U

	Wrong Amino Acid
	         
	Tryptophan
	
	



3. ______________________ Mutations

· Chromosomes break or are _________________ during mitosis or meiosis

· Broken chromosomes may rejoin ________________________

· Almost always lethal when it occurs in a ____________________

Causes of Mutations

· __________________: anything that causes a _________________ in DNA

· Examples: X rays, _______________, nuclear radiation, asbestos, _______________ smoke

Practice EOC Questions

1. A strand of DNA with the sequence AAC  AAG  CCC undergoes a mutation, and the first A is changed to a C.  How will this mutation affect the amino acid sequence?

A.  one amino acid will change

B.  two amino acids will change

C.  all of the amino acids will change

D. the amino acids will remain the same

2. Transcription of the DNA sequence below: AAG  CTG  GGA would most directly result in which of the following:

A. a sequence of 3 amino acids, linked by peptide bonds

B. a DNA strand with the base sequence TTC  GAC  CCT

C. a mRNA strand with the sequence  TTC  GAC  CCT

D. a mRNA strand with the sequence UUC  GAC  CCU
DNA, Protein Synthesis, and Mutations Coloring Review

	DNA
	Any change in the DNA sequence
	RNA
	The shape of DNA
	mRNA

	The subunits of proteins
	DNA Replication
	Developed the double helix model of DNA
	Nucleus
	Found between bases on the DNA strand; weak; broken by enzymes

	Protein Synthesis
	DNA ( mRNA
	Ribosome
	Made up of a sugar, phosphate and base
	Helicase

	A section of the DNA strand
	DNA Polymerase
	mRNA ( protein
	ATCG
	Ribosomal RNA

	AGCU
	Occurs when a single base is replaced with a different base
	Hydrogen Bond
	Single-stranded copy of the DNA
	Amino Acid

	Enzyme that unwinds the DNA strand
	Nucleotide
	Carries/transfers an amino acid to the ribosome
	Transcription
	Contains the genetic information of the cell

	Translation
	Process of making proteins; transcription and translation
	Mutation
	Adds nucleotides to the RNA strand
	Frameshift Mutation

	The 4 bases found in RNA
	Point Mutation
	The genetic material found in the nucleus of the cell
	Double Helix
	Organelle that makes proteins

	Watson and Crick
	DNA ( DNA
	tRNA
	The enzyme that adds bases to the DNA strand
	rRNA

	The 4 bases found in DNA
	RNA polymerase
	Occurs when a single base is added or deleted
	Gene
	3 types; found in the nucleus and cytoplasm


Complementary base pairs:


________ binds with ________ only


________ binds with ________ only





4 Types of Bases:


___________________________ (A)


___________________________ (G)


___________________________ (C)


___________________________ (T)





	adenine			double helix			phosphate		thymine


	complementary		guanine			ribose			transcription


	cytoplasm			messenger RNA		ribosomes		transfer RNA		cytosine			nucleus			ribosomal RNA	uracil			deoxyribose
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