
Leaving Certificate Ag. Science – The Cell & Genetics 

TThhee  CCeellll  &&  GGeenneettiiccss  
~~  CCeellll  SSttrruuccttuurree  aanndd  DDiivviissiioonn  ~~  

 The Cell is the unit of life. 

 Everything in our bodies and in plants’ structures 

is made up of these cells. 

 Everything that goes on in these cells is nothing 

but very complex chemical reactions. 

 The Animal Cell !! 
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 Enclosed by a Cell membrane, with no cell wall. 

 Inside the cell is the protoplasm. This is made up 

with the cytoplasm and nucleoplasm.  

 The nucleoplasm is contained by a membrane 

in the nucleus. 

 Contains many different types of organelles with 

various functions. Some of these are only visible 

under the Electron Microscope. 

 The Plant Cell!! 
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 Contains a reinforced cell wall made from 

cellulose. 

 Plant cells also contain a large bubble of watery 

liquid called vacuoles. 

 The liquid is actually called cell sap. 

 Contain the same organelles as the animal cells. 

 These include: 

 Mitochondrion 

 Ribosomes 

 Endoplasmic reticulum 

 Golgi Apparatus 

 Lysosomes 

 Also the plant cells contain Chloroplasts. 

 These are involved in PHOTOSYNTHESIS and they 

contain the green pigment chlorophyll which is 

needed to get energy from light. 

 The Mitochondrion are often called the 

powerhouse of the cell as they create a lot of 

the enzymes needed for respiration. 

 The Ribosomes are needed for protein synthesis. 

 The Lysosomes are used for cell self-destruction. 
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TThhee  CCeellll  &&  GGeenneettiiccss  
~~  GGeenneess  aanndd  CChhrroommoossoommeess~~ 

 We are made up of a “blue-print”, or a set of 

instruction which tell each cell in the bosy to do 

what it is supposed to. 

 This information is carried by GENES. 

 Genes control everything about you, whether 

you are male or female, the colour of your eyes, 

your hair colour etc. 

 Genes are made of a chemical called DNA, 

which forms long chains called chromosomes. 

 Each chromosome carries unique genes in the 

specific order. 

 You have 23 pairs of chromosome in every cell 

in your body (located in the nucleus of each 

cell), each pair has one from each parent. 

 The chromosomes act like a bar code, each 

one with instructions for a specific task  

 Two chromosomes, called X and Y determine 

whether you are male or female. 
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 X is a long chromosome, Y is a short 

chromosome. 

 If you have two X chromosomes (XX)then you 

are a female. 

 If you have an X and a Y (XY), then you are 

male. You cannot have two Y’s. 

 What sex is the person below? 

 
 You get half your chromosomes from your father 

and half from your mother. 

 The sperm and the egg carry these 

chromosomes, 23 in each cell (Haploid). 

 When they join together, they fuse and therefore 

give 23 (The Diploid Number) 
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TThhee  CCeellll  &&  GGeenneettiiccss  
~~  GGeenneess  aanndd  CChhaarraacctteerriissttiiccss  ~~ 

 A short section of a chromosome is called a 

gene.  

 A gene determines one characteristic – or more 

accurately which one of the two possible 

characteristics will be present. 

 E.g. In Aberdeen Angus cattle, a gene will code 

for either Black or Red coat colour. 

 Two genes, which code for alternative 

characteristics, like the red gene and the black 

gene in this case, are called a pair of alleles. 

 Genes are referred to by lettered symbols e.g. B 

for Black and b for Red. 

 Of two alleles one is normally dominant over the 

other. In this example, Black (B) is dominant over 

Red (b). Red is said to be recessive. 

 For each characteristic the cells of an individual 

will contain two genes for the same 

characteristic. 
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 If the two genes are the same (e.g. BB or bb) 

then the animal / plant is said to be 

homozygous. 

 If the two genes are different (Bb) then the plant 

/ animal is said to be heterozygous. 

 The genotype of an animal or plant is the gene 

combination that it has e.g. whether it be BB, Bb 

or bb. 

 The Phenotype is how the characteristic actually 

is expressed e.g. BB and Bb will be Black and bb 

will be Red. 

 

****************************** 

 

 

 

 

 

 
 

  
 7



Leaving Certificate Ag. Science – The Cell & Genetics 

TThhee  CCeellll  &&  GGeenneettiiccss  
~~  IInnhheerriittaannccee  ~~  

 

 Suppose a cow had the genotype Bb. 

 The two genes will be physically located on 

each of the paired chromosomes (called the 

locus of the gene) 

 When the cow produces an egg, this egg will 

only receive one of those genes, i.e. only one of 

a pair of genes. 

 So if the genotype is Bb then there is a 50 : 50 

chance that the egg will contain either B or b. 

 Consider if two animals mated, one with the 

genotype BB and the other with the genotype 

bb. How can we find out what the genotype of 

the off spring would be? 

 We use the punnet square to find out. 

 What if the offspring were mated together? 

What would their off spring look like? 

 We call these monohybrid crosses. 

 Do the following monohybrid crosses. 
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 BB x bb 

 Bb x bb 

 Bb x BB 

 XY x XX – When does this cross occur? 

 A cross between a heterozygote (e.g. Bb) and a 

homozygote (BB or bb) is called a back cross. 

 The cross between an animal with unknown 

genotype (B?) with a homozygous recessive 

(bb) is called a test cross. 

 If all the offspring are black then it had to be BB, 

while if half were red then it had to be Bb. 

 All of the above are considered monohybrid 

crosses and illustrate Mendel’s Law of 

Segregation. 

 The Law of Segregation states that of a pair of 

alleles, only one is carried on a gamete. 
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TThhee  CCeellll  &&  GGeenneettiiccss  
~~  CCeellll  DDiivviissiioonn  --  MMiittoossiiss  ~~ 

 Mitosis is a process that results in the formation of 

two cells from one. 

 Mitosis takes place during the growth and 

development of plants and animals. 

 Each DAUGHTER cell receives the exact same 

no of chromosomes as the MOTHER cell, and 

therefore carries the exact same information as 

the mother cell. 

 Mitosis is a continuous process but is usually seen 

as happening in four stages. 

1. Prophase  
 
 

Passed My Algebra Test 
 
 

2. Metaphase 

3. Anaphase 

4. Telophase 

 Prophase – The chromosomes shorten and 

thicken and become individually visible under 

the microscope. 
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 Each one doubles itself and then are called 

chromatids (Held together by a centromere.) 

 The nuclear membrane dissolves and the 

chromatids suspend in the cytoplasm of the cell. 

 Metaphase – Centrioles of the cell move to the 

poles of the cell and they form spindle fibres 

attached to each of the pairs of chromosomes. 

 The chromosomes line up in the centre of the 

cell. 

 Anaphase – The spindle fibres contract and the 

chromatids separate at the centromere. 

 Half of the chromosomes go to one end of the 

cell and the other half to the other end. 

 Telophase – The chromatids, after they separate, 

are once again called chromosomes. 

 The chromosomes disappear once again and a 

new nuclear membrane forms around each of 

the two sets in the cell. 

 The cell now has two nuclei (Nucleus) 

 In animal cells the membrane pinches off at the 

centre and two identical cells are formed. 
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 In animal cells a cell plate is formed which 

makes two new plant cell walls. 

 The process repeats itself again – The time 

between the end of Telophase and the start of 

cell division again is called INTERPHASE. 
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TThhee  CCeellll  &&  GGeenneettiiccss  
~ Meiosis ~ 

 Meiosis is the process involved in the formation 

sex cells or gametes (i.e. Sperm or eggs) 

 One full cycle of meiosis involves two cell 

divisions and the result is four cells each with half 

the original number of chromosomes (N or 

Haploid) 

 The full details are not required for meiosis but in 

egg formation (when four eggs are produced) 

only one survives and the other three 

degenerate. 

 In sperm formation all survive. 

 In prophase I of Meiosis the homologous 

chromosomes come very close together and 

some information is “swapped over” (swapping 

over) 

 This causes genetic information to change and 

is why people do not look like their brothers and 

sisters exactly. 
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 When the sex cells come together the original 

number of chromosomes (46 – with 23 from 

each) is restored and a zygote is formed. 

 

*************************** 
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TThhee  CCeellll  &&  GGeenneettiiccss  
~~  IInnhheerriittaannccee  IIII  ––  DDii--hhyybbrriidd  CCrroossss~~ 

 A di-hybrid cross refers to considering the 

inheritance of two characteristics at the same 

time. 

 Example:  Yellow seed colour = Y 
Green     “         “   = y 
Smooth coat            = R 
Wrinkled coat           = r 

 What would happen if a Yellow Smooth pea 

plant (YYRR) was crossed with a Green Wrinkled 

pea plant (yyrr)? (YYRR x yyrr) 

 

************************** 
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