Dampier Street & Year 11 – Science – Rachel Lloyd
Daily Work Log

	Date
	Work & Activities

	Mon 30 March 2020

	1. Read through notes on Genetic diagrams


1. Complete the attached questions



	
Friday 3rd April 2020
	
1. Watch the following video on Genotypes and Punnett Squares

https://www.youtube.com/watch?v=39YE7hv1D18

2. Have a go at the Punnett Square practice sheet above.

3. Any questions email me at RLloyd1@educ.somerset.gov.uk
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Name: Date:
Punnett Square Practice Worksheet

1) For each of the genotypes (AA, Aa or aa) below determine what the phenotype would be.
Purple flowers are dominant to white flowers.
PP Pp pp

Hairy knuckles are dominant to non-hairy knuckles in humans.
HH Hh hh

Bobtails in cats are recessive. Normal tails are dominant.
TT Tt tt

2) For each of the following write whether it is homozygous dominant, heterozygous or
homozygous recessive.

AA ag
Pp li
tt TT

Use the following information for questions 3-5:
In dogs, the gene for fur color has two alleles. The dominant allele (F) codes for grey fur and
the recessive allele (f) codes for black fur.

3) The female dog is heterozygous. The male dog is homozygous recessive. Figure out the
percentage or ratio of possible phenotypes and genotypes of their puppies by using a Punnett
Square.

% of possible Genotypes:
FF:
Ff:

ff: -_

% of possible Phenotypes:
Black fur:

Grey fur:






Name: Date:

4) The female dog has black fur. The male dog has black fur. Figure out the phenotypes and
genotypes of their possible puppies by using a Punnett Square.

% of possible Genotypes:
FF:

Ff:

ff:

% of possible Phenotypes:
Black fur: —_—

Grey fur:

5) The female dog is heterozygous. The male dog is heterozygous. Figure out the phenotypes
and genotypes of their possible puppies by using a Punnett Square.

% of possible Genotypes:
FF:

Ff:

ff:

% of possible Phenotypes:
Black fur: -

Grey fur:

6) In fruit flies, red eyes are dominant (E). White eyes are recessive (e). If the female fly has
white eyes and the male fly has homozygous dominant red eyes, what are the possible

phenotypes and genotypes of their offspring?

Genotypes: Phenotypes:
EE: Red Eyes:
Ee:

ee: White Eyes:





Name:

Date:
A Little added challenge

Use the following for questions 7-9:

In dogs, there is a hereditary deafness caused by a recessive gene, “d.” A kennel owner
has a male dog (Gilbert) that she wants to use for breeding purposes if possible. The dog can

hear.

7) What are the two possible genotypes of Gilbert?

8) If the dog’s genotype is Dd, the owner does not wish to use him for breeding so that
the deafness gene will not be passed on. This can be tested by breeding the dog to a deaf female
(dd). Fill in these two Punnett squares to illustrate the crosses for your possible male genotypes

(from question 9) with the deaf female dog.

% of possible Genotypes:
DD:

Dd:

dd:

% of possible Phenotypes:

Possible Cross 1

Deaf pups:

Hearing pups:

% of possible Genotypes:
FF:

Ff:

ff:

% of possible Phenotypes:

Possible Cross 2

Deaf pups:

Hearing pups:

9) Explain how could you tell the genotype of Gilbert’s male dog?






Name: Date:
Use the following for questions 10-11:
Having a widow’s peak like Wentworth
Miller is dominant.

Not having a widow’s peak, like Rihanna, is
recessive.

\ 2
10) If Wentworth Miller is Aa, and he and Rihanna had children, what are the possible
phenotypes and genotypes of their children?

11) Look at the phenotypes of Beyonce and
Jay Z. If these two had children, could they have
children with a widow’s peak? Why or why not? Use
a Punnett Square to explain your answer.
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" >enetic Diagram 5 ic Di
Genetic Diagrams | Moxe Genetic Diagrams
Genetic diagrams help to predict how characteristics will be passed on from parents to offspring (children). Here's another page of funny diagrams with squares, circles and lines going everywhere.
’ Different Genes Control Different Characteristics ] sl 00 0 000 BTR 090 B [{ifaenetic Diagram Can Show Why Males and Females are Created
e S s s % = The inheritance of a characteristi z S, T
1) Some characteristics are controlled by a single gene. = controlled by a single gﬁnirii ¥ = 1) There are 23 pairs of chromosomes in every human body cell (see page 26).
2) However, most characteristics are controlled by several genes. %, .c‘a|||f?:r????t1{?r:?|ITP|]Tr.It|a|n|CT} o 2) The 23rd pair is labelled XX or XY.
B . b ) 3) They're the two chromosomes that decide whether you're male or female. @
{ All Genes Exist in Different Versions Called Alleles 4) Males have an X and a Y chromosome (XY). !
' ' e ) ) 5) Females have fwo X chromosomes (XX).
1) You have two alleles of every gene in your body — one on each chromosome in a pair. . ] -'
) I the two allel th then th iem is h 6) Whether a baby is a boy or a girl depends on whether the sperm
) NG a“e[es i Ej;‘i’m' on g orgar.usm.ls homozygous. that fertilises the mother's egg carries an X or a Y chromosome.
3) If the two alleles are : ifferent, then the organism is heterozygous. 7) Here's a genetic diagram o show the chance of having a boy or a girl:
4) Some alleles are dominant (these are shown with a capital letter on genetic diagrams, e.g. 'C').
Some alleles are recessive (these are shown by a gmall letter on genetic diagrams, e.g. 'c'). gperm cells could Fernale gametes e |
5) For an organism to show a recessive characteristic, both its alleles must be recessive (e.g. cc). carry an X or a (egg cells) ‘_}\”Th\e g;enelti\clc;ia]g:;r:ﬁ tio‘ ;}:;\:f |hro‘wl//-
But to show a dominant characteristic, only one allele needs to be dominant (e.g. either CC or Cc). Y chromosome. : 4= All egg cells carry = X and Y chromosornes are inherited =
8) The mix of alleles you have is called your genotype. an X chromosome. s s S\ll"nlﬂar{to ihgenetlg d\agram)for =
7) Your alleles determine your characteristics. The characteristics you have is called your phenotype. | % XX alX X = |t?u:tessh00\:s chromosomes rather =
?Aa £ garrllle’;es @ @ = than different alleles. =
p—— : sperm cells AN A YRR RRNR YRR N AR AN NAN
’ Genetic Diagrams Can Show How Characteristics are Inherited ; There is an equal chance
- . - ' w X Yﬁ XYﬁ‘ of having a boy or a girl.
You can use genetic diagrams to show how characteristics are inherited
(passed from parents to offspring). For example: .
1) An allele that causes hamsters to have superpowers is recessive ("b"). "'y, Family Pedigrees Can Also Show Genetic Inheritance
2) Normal hamsters don't h tpowers due 1o a dominant allele (“B"). = ot with the genotype = | § Y
f n:r.nave superp ue to a dominant allele ("B"). BB or Bb will be normal. 1) A family tree can show how genetic disorders are inherited. SN L g gy

= Genetic disord
2) Here's an example using cystic fibrosis — a genetic disorder of the cell membranes. = health conditj'on:_mﬁ:y

| b e i

3) Two homozygous hamsters (BB and bb) are crossed (bred together). A hamster with the genotype

FLELLA LTS vy

RERRNRIR

A genetic diagram shows what could happen: = ,L,’[f‘“"ii”l t’f‘l’f G = e often causeq |,
o 1) The allele which causes cystic fibrosis is a recessive allele, 'f'. ’,”':’f'fe?fing faulty allefes, =
] = g | el
Parents’ phenotypes: farmat Superpowered \'( 2o : 2) People with wo _copies of the 'f' allele (genotype 'ff') will have the disorder. sl L L
Parents' genotypes: yrm 3) People with only one copy of the recessive allele (genotype 'Ef') won't have the disorder

The lines show all the
possible ways the parents’

| — they're known as carriers.
alleles could combine. {
t
|

4) Below is a family pedigree for a family that includes carriers of cystic fibrosis.
8) The horizontal lines ( — ) link parents. The vertical lines ( I ) link parents to their children.

Gametes' genotypes:

(each gamete just has one allele)

Offspring's genotypes:
have one allele from I
Offspring's phenotypes: Al the offspring are normal (boring). each of its parents. |

<— Each offspring must

John Susan Key + Pretend that each half
[ of a shape is an allele.

|:I Male + Purple = a recessive allele
o Female + White = a dominant allele unaffected by
cystic fibrosis

4) A Punnett square is another type of genetic diagram.
§) This Punnett square shows a cross between two heterozygous hamsters (Bb and Bb):

' . "‘”‘
gametes' genotypes * There's a 3 .in 4 (75%) chance I%ﬁ 5
L ﬁ=="'* —_—T < |
aret wrlttedn a; the =\ @ / that oﬁ‘spring will be normal. ;i : |:| O Unaffected by cystic fibrosis ®
1 s B)(BB|Bb * There's a | in 4 (25%) chance W g P2 oy

| carrier
Ff of cystic
offspring’s genotypes are @ Bb | bb that offspring will have superpowers. i 6) The new baby has two parents that are carriers (genotype 'FF'). @

Ff | #f fibrosis
e 35 gt ; S, l
shown in the squares This gives a 8 normal : 1 superpowers ratio (3:1). } 7). 90, the new baby has a 1in 4 chance of having cystic fibrosis. Vs

(B

Ma Caroline Eve

Has cystic fibrosis

l | @ Carrier of cystic fibrosis \ ® @
FF

Have yoy ;ot the Y-factor... \

. Your meanotype determines how nice you are to your sibling...
Ibet you’re sick of genetic diagrams by now. Still, that family pedigree makes a nice change. Umm... sort of.

Genetic diagrams only tell you probabilities. They don’t say what will definitely happen.

Ql What is meant by the term genotype? [1 mark] ::

Ql What does it mean if a person is described as being a carrier for a genetic disorder? [1 mark]

Section 3 — Genetics ' Section 3 — Genetics
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18
Genetic Diagrams L More Genetic Diagrams
Warm-Up | 1 Figure 1 is an incomplete genetic diagram. ,ﬁ}\

T It shows how the gender of offspring is determined. @;ﬁl
Use the words and phrases to complete the passage below.

You don’t have to use every one. Figure 1
homozygous alleleg multiple genes dominant Sex gl;;(;I;l?jSt:mes
Genes exist in different versions called ...
If the two versions are the same, the organism is ..........cc.oceninninne R for that gene. Gametes

Some characteristics are controlled by a single gene, but most are controlled by

.................................
.............

Offspring

a) Circle the male parent in Figure 1.
1 Hair length in dogs is controlled by two alleles. Short hair is caused by /Ty, 11

; » : ‘v, 34/
llele. ‘H’. Long hair is caused by the recessive allele, ‘h’. \ - e s ' i
the dominant allele, ong ha Y N b) Fill in the sex chromosomes of the gametes produced by each parent in Figure 1.

Figure 1 shows a genetic diagram of a cross between a short-haired and a long-haired dog. 1]

The offspring’s genotypes are not shown. c) Complete Figure 1 to show the combination of sex chromosomes in the offspring.

Figure 1 - 1]
d) What is the ratio of male to female offspring in the cross in Figure 1?
parents’ genotypes:

1]
| [Total 4 marks]
" ‘ | gametes’ genotypes:

j ‘: 2 Cystic fibrosis is an inherited disorder. P .
] \.w The allele which causes cystic fibrosis is a recessive allele, ‘f’. 4.,"5; Figure 2
| ‘F’ represents the dominant allele. ' Q O
I offspring’s genotypes: Figure 2 is an incomplete Punnett square.
?_ It shows the possible inheritance of cystic fibrosis from one couple. @ FF | Ff
a) Circle the long-haired parent in Figure 1. r1] @ FF
b) All the offspring have the same genotype. a) Complete the Punnett square to show:
What is the offspring’s genotype? Tick one box. « the missing gametes’ genotypes, + the missing offspring’s genotype.
| ] A 1 [} B ®H (] ¢ n [ D nh 12]
| [1] b) What proportion of the possible offspring are heterozygous?
¢) Whatphenotype do the offspring have? [ 1]
‘ ....................................................................................................................... []] C) What proportion of the pOSSible offspring have CyStiC fibrosis?
. [Total 3 marks]
| [1]
! [Total 4 marks]

Section 3 — Genetics
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