Biology
Year 11
DNA
Name: ______________
Learning Objectives

· Understand that the nucleus of a cell contains chromosomes on which genes are located
· Understand that a gene is a section of a molecule of DNA and that a gene codes for a specific protein
· Define gene, allele and genome.
· Describe a DNA molecule
· Outline DNA transcription in terms of the formation of an RNA strand complementary to the DNA strand by RNA polymerase.
· Understand that variation within a species can be genetic, environmental, or a combination of both
· Understand that mutation is a rare, random change in genetic material that can be inherited
· Understand that the incidence of mutations can be increased by exposure to ionising radiation (for example gamma rays, X-rays and ultraviolet rays) and some chemical mutagens (for example chemicals in tobacco)
· Understand that many mutations are harmful but some are neutral and a few are beneficial
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DNA Structure
1. DNA is ________________________________________ which stores and transmits _________________________________ for all cell functions 

2. Describe the shape of the DNA structure

______________________________________________________________________________________________________________________________________________________
3. DNA is a macromolecule made up of these three monomers or subunits.

4. The DNA molecules are made up of two strands of ______________

DNA Nucleotide
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5. The backbone of the nucleotide is made up of  ____________________________ and _________________________

6. Label the nucleotide
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7. List and describe the four DNA nitrogen bases.
8. Identify and label each of the nitrogen bases
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9. Base pairs are held together by __________________________

10. What determines the function of DNA?

______________________________________________________________________________________________________________________________________________________
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Label the different structures of the DNA molecule

You will need to make sure you are familiar with this structure and parts of the nucleotide DNA Structure
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12. Only one side of the DNA strand will be coded. This is called the ______________. The other side is referred to as the _________________.
13. List the different types of products produced from DNA coding.
_______________________________

_______________________________

_______________________________

_______________________________
14. What is a codon. (Please look at this word closely. It is one that must be spelled correctly. It is NOT condom!)
______________________________________________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________________________________________
15. The triplet base of individual amino acids are the 


 in all organisms.
16. How many codons code for a specific amino acid? _______________

17. List several examples of coded amino acids
DNA Replication
1. Why does DNA make copies of itself?
____________________________________________________________________________________________________________________________________________________________

2. DNA replication occurs in ____________________________

3. Replication begins when the enzyme ____________________ will break the _______________ bonds between the base pairs. It will hold the DNA ____________________ during replication.  _______________________ is the enzyme that  reassembles the nucleotides into two new strands?
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Protein Synthesis
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Chapter 16: Chromosomes, Genes and DNA

@ matching chromosomes are called homologous pairs. They carry genes
same features in the same sequence (Figure 16.10). Cells with chromosomes
iike this are diploid cells.

~ muman cells have 46 chromosomes. Red blood cells have no nucleus and so
- one. Sex cells have only 23 —just half the number of other cells. They are
a cell division called meiosis (see Chapter 17). Each cell formed has one

some from each homologous pair, and one of the sex chromosomes. Cells a homologous pair of chromosomes
half the normal diploid number of chromosomes, and therefore only half
“ content of other cells, are haploid cells. F m D
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“oloid cell (a zygote). This cell has, once again, all its chromosomes in
‘zous pairs and two copies of every gene. It has the normal genesA,B,
sontent. and C each
e erens
= and alleles feature
=re sections of DNA that control the production of proteins in a cell. Each
contributes towards a particular body feature. Sometimes the feature is e
such as eye colour or skin pigmentation. Sometimes the feature is not U\J\ C/LJJ

such as the type of haemoglobin in red blood cells or the type of blood

= =ntigen on the red blood cells. Figure 16.10 Both chromosomes in a homologous

pair have the same sequence of genes.





1. RNA is also a nucleotide
2. Types of RNA

a. RNA: _______ 

____________________________ in DNA that is brought to the ribosome and translated into__________________ by ___________ and ____________.

b. RNA: _______
Most of the RNA in cells is associated with structures known as ________________________, the protein factories of the cells.

It is the site of ____________________where genetic information brought by ________________ is translated into actual proteins.

c. RNA: _______ 
____________________ to the ribosome that __________ coded for
3. The information constituting an organism’s genotype is carried in its______________________________. The DNA is _______________ into RNA, which is translated into a chain of ______________
4. The “words” of the DNA “language” are triplets of bases called ______________
a. The codons in a gene specify the amino acid sequence of ______________. In other words, _____________ are every 3 bases (A, T, G, C)
REMEMBER: There is no adenine in mRNA. It is replaced by the nucleotide ___________________
5. Practice decoding the strand of DNA
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Transcription

a. RNA __________________ line up along one strand of DNA, following the_______________________
b. single-stranded __________________ peels away and ________________ rejoin.
7. Once the DNA has been transcribed, the ___________________moves from the nucleus into the ___________________
8. Translation
a. In the ____________________, a _________________ (also known as rRNA) attaches to the _______________ and _____________ its message into a _________________. The process is aided by ________________ (tRNA)
b. Each ________________molecule has a triplet ______________ on one end and an ____________________ attachment site on the other.
c. Two subunits of the rRNA come together to form the ribosome.

d. A START codon causes the mRNA complex to begin
e. The _______________ moves a _____________ at a time relative.
f. A _____________ pairs with each ________________, adding an ________________ to the growing protein

g. A STOP _____________ causes the mRNA-ribosome complex to fall apart

h. This results in a chain of ______________________
Amino Acid (AA) + AA + AA + AA…etc = Protein

Complete the diagram
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Gene Mutations
1. Mistakes in DNA replication are called _________________________. This leads to the gene coding for the wrong__________________. Mistakes are not made very often. The enzyme __________________ corrects errors.
2. Gene mutations are the results of a change in ____________________________
3. Four ways a change DNA can mutate
___________________________________________________
___________________________________________________

___________________________________________________

___________________________________________________

4. In ___________________________ the nucleotide is ________________ instead of ____________. The whole gene is now ______________ and will code for a __________________________
5. In ____________________ a nucleotide is __________________________. Each triple after the nutation is ____________________ and the whole gene is _______________
6. In __________________ a _____________________ nucleotide is made. This may or may not code for a ________________ amino acid.
7. In _______________________ the ___________________ of the bases is _____________. Only one triplet is affected and may or may not result in a different ____________.

8. List several ways mutations can be advantageous
______________________________________________________________________________________________________________________________________________________

9. Gene mutations are random events. The rate at which they ___________________ depends on _________________________.
10. List the different types of mutagens.

______________________________________________________________________________________________________________________________________________________

11. Mutations are only passed on in ____________________________

Chromosomes

1. Each chromosome contains _________________________________
2. Why is the DNA folded? _____________________________

3. Chromosomes are coiled around proteins called ______________________. Pairs of matching chromosomes are called ______________________.  These pairs of chromosomes carry genes for the same features in the _________________________________. Cells with chromosomes in pairs are called ________________. Cells with half the chromosomes are called ____________.
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Label the chromosomes





5. Genes are sections of DNA. Some genes have more than one form. Give several examples.

______________________________________________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________________________________________
6. Homologous chromosomes carry genes for the ________________feature in the _______________sequence, but the alleles of the gene _____________________________. Two copies of each chromosome also have two copies of the _______________. One allele may be ________________ and the other ______________________.
7. What is gene linkage?

______________________________________________________________________
Chromosomes Mutations

1. Chromosomes can also mutate. Explain how this can happen

______________________________________________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________________________________________
2. Chromosome mutations usually result in the _______________ of the cell formation.  If the mutation is in a ______________________, it can make changes that will be passed on to the offspring. Some _______________ are caused by mutations. These diseases can be passed on through many _____________________. They are called ________________________. 
3. Copy the DNA code for Beta haemoglobin.

4. From the DNA sequence, what type of DNA change occurs in Sickle Cell Anaemia? __________________________________
5. Copy the DNA code for CFRT.

6. From the DNA sequence, what type of DNA change occurs in Cystic Fibrosis? __________________________________
7. Explain polypoidy. Give an example
______________________________________________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________________________________________

8. Explain trisomy. Give an example

______________________________________________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________________________________________
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