Name: 

Group: 

Date: 



Alleles, genotypes and phenotypes

1.
Complete the following sentences, using the words or groups of words in the box below. You may use some words more than once. 
	•
allele(s)

•
appearance

•
at the top

•
capital letters

•
characteristics

•
chromosomes

•
circles

•
description

•
differences

•
different
	•
dominant 

• first letter 

•
gene

•
generation

•
genotype

•
heterozygous

•
homozygous

•
identical

•
law of independent assortment
	•
law of segregation

•
left side 

•
lowercase

•
meiosis

•
mother

•
nucleotides

•
parent

•
phenotype

•
possible


	•
possible combinations

•
Punnett

•
random 

•
recessive

•
several

•
two alleles





a)
There are __________________________ in the character traits of individuals from the same family. That is why brothers and sisters from the same __________________________ do not necessarily all have eyes of the same colour. This variation can be explained by the presence of possible ________________________ for a character trait, which are made up of different _________________________. An allele is a possible form of a ________________________, with a different nucleotide sequence from other alleles.

b)
In a human karyotype, each pair of homologous chromosomes—one of which comes from the father and the other from the ______________________—carry genes that determine a character trait. Since these genes can have ____________________ alleles, it is possible for an individual to possess two distinct alleles for the same character trait. If this is the case, the individual is ______________________. A ______________________ individual for a given character trait has two ____________________ alleles for the trait.

c)
The expression of alleles can be dominant or ________________________. When the individual is heterozygous, the ________________________ allele is expressed, 


for example, in eye colour. For the recessive allele to be expressed, it must be accompanied by a second recessive ____________________ for the same character trait. 

d)
Scientists distinguish an individual’s __________________________ from its phenotype. A genotype is a complete genetic profile; it is the __________________________ of all of an individual’s alleles. A __________________________ is the way in which the genotype expresses itself. It describes the __________________________ or state of an individual 
for one or more character traits. A phenotype refers to an individual’s __________________________, for example, the purple or white colour of pea blossoms. 

e)
To determine an individual’s genotype, the following rules apply. Each __________________________ is represented by a letter. The __________________________, in capitals, represents the __________________________ allele. The second letter is either in capital or __________________________ letters. If it is in __________________________, it means that the second allele is similar to the first allele; if it is in lower case, it indicates that the allele is __________________________. In the example of pea blossom colour, the __________________________ purple colour for the two alleles will be represented by “PP”; for a purple colour with a recessive allele, the __________________________ will be represented by “Pp”; and for a white flower with two __________________________ alleles, they will be represented by “pp.”

f)
Gametes are formed during sexual reproduction through a process of cell division called “_________________________.” This division reduces the number of _________________________ in the cells of the organism by half. The other half will be provided by the other parent. Even if the offspring receives half of its __________________________ from its father, and the other half from its __________________________, this does not mean that it will half resemble the father and half resemble the mother. Without even knowing about meiosis, Mendel’s research led him to formulate the __________________________. This law states that the two alleles for a particular character trait separate during __________________________, when gametes are formed. Half of the gametes thus receive one of the two __________________________, and the other half receive the second allele. In the example of the colour of the pea blossoms, __________________________ individuals produce gametes that all have the same allele, while in __________________________ individuals, 50 percent of gametes carry the P allele, and the other 50 percent, the p allele. The following table summarizes the __________________________ of the alleles for the colour of the pea blossoms. 

	Phenotype
	Purple flowers
	Purple flowers
	White flowers

	Genotype
	Homozygote

PP
	Heterozygote

Pp
	Homozygote

pp

	Gametes
	
P                         P

50%
50%
	P
p

50% 
50%
	p
p

50%
50%


g)
During reproduction, gametes join at __________________________. Many different combinations of _______________________ are thus possible. A _______________________ square is used to find all the genotypes that could occur during gamete formation. For proper results, the following steps must be followed: 

1.
Determine the __________________________ of the two parents.

2.
Find all the possible genotypes for the gametes of each __________________________ and write them in __________________________, which represent the possible gametes.

3.
Place the gametes from one parent __________________________ of the square, and the gametes from the other parent, on the __________________________ of the same grid.

4.
The grid represents all the __________________________ gamete combinations; enter the resulting genotypes and phenotypes.

h)
Mendel formulated a second law of heredity: the __________________________ of character traits. This law applies when __________________________ character traits can be expressed. All the __________________________ of the alleles for the different character traits must be taken into account. For example, for a round yellow  pea seed, the genotype is RrYy, and all of the possible gametes are RY, Ry, rY and ry. By determining the father’s and mother’s genotypes, the Punnett square can be completed and all __________________________ alleles determined. 

2.
Do the following examples refer to a genotype or a phenotype?

	a)
Chromosome 21 is not normal.
	Genotype

	b)
A baby has blond hair.
	Phenotype

	c)
The sex chromosomes are the 23rd pair.
	Genotype

	d)
A girl has blue eyes.





	Phenotype

	e)
A boy has olive skin.
	Phenotype


3.
You crossbreed purple-flowered pea plants with long stems (PpLl) with purple-flowered plants with short stems (Ppll). What are the possible offspring?

	Parents
	Purple flowers
Long stems
	Purple flowers
Short stems

	Genotype
	Pp Ll
	Pp ll

	Gametes
	PL
Pl
pL
pl
	Pl
Pl
pl
pl


Punnett square
	
	Pl
	Pl
	pl
	pl

	PL


	PPLl

Purple

Long
	PPLl

Purple

Long
	PpLl

Purple

Long
	PpLl

Purple

Long

	Pl


	PPll

Purple

Short
	PPll

Purple

Short
	Ppll

Purple

Short
	Ppll

Purple

Short

	pL


	PpLl

Purple

Long
	PpLl

Purple

Long
	ppLl

White

Long
	ppLl

White

Long

	pl


	Ppll

Purple

Short
	Ppll

Purple

Short
	ppll

White

Short
	ppll

White

Short




The possibilities are: 


	6 plants with purple flowers and long stems

	6 plants with purple flowers and short stems

	


2 plants with white flowers and long stems

	2 plants with white flowers and short stems
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ACTIVITY 46





Support activities – Second Year of Secondary Cycle Two





differences 





generation 





gene





nucleotides





alleles 





mother





different 





heterozygous





homozygous 





identical 





recessive





dominant 





allele 





recessive





lowercase 





genotype 





description 





phenotype 





appearance 





characteristics 





two alleles





dominant





recessive





capital letters 





dominant





first letter





allele 





law of segregation





heterozygous





homozygous 





alleles 





meiosis 





law of segregation





chromosomes 





mother





chromosomes 





meiosis 





alleles 





Punnett





random





genotype





circles 





parent 





left side





at the top





possible 





law of independent assortment 





possible





possible combinations





 several 
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