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Genetics Review Assignmant

1. Describe the shape of a DNA molecule. Use the following terms in your answer: sugar molecules,
phosphates, double hellx, nitrogen bases.

2. What does DNA stand for?

3. DNA Replication:

a. Write the steps of DNA replication.

b, Why Is this an Important process?

4. Add the pairs for the following DNA chain:
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5. Which sclentists discovered the structure of DNA?

6. Explain the relationship between DNA, genes and chromosomes,

7. Mendel discovered that in pea plants the green pea pod is dominant over the yellow pea
pod.
Using G to represent the allele for green pods, and g to represent the allele for yellow

, Write the genetypes for:
1 ahomozygous plant with yellow pods: 9 000000
H  aheterozygous plant with green pods: e 0

8. John has genotype NN. His genotype would best be described as:

A homozygous recessive
B, homozygous dominant

C heterozygous recessive
D heterozygous dominant

9. Foreach of the genotypes (AA, Aa or aa} below determine what the phenctyps would be.
Purple flowers are dominant to white flowers.

PP pp PP L

Halry knucklies are dominant to non-halry knuckies in humans.

HH__ [t Hh & S bh__ /J
No-cleft chin Is dominant. Cleft chin Is recessive,

N Ce N cc _
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13. if mom Is heterozygous and dad has biue eyes, what Is the probability of thelr child having
brown eyes? (B = Brown eyes, b = biue eyes)

a) 100% b} 75% t) 50% d) 25% o) 0%

14, If mom is homozygous dominant and dad heterozygous, what Is the probabliity of their chlid
having brown eyes? (B = Brown eyes, b = blue eyes)

a) 100% b} 75% ¢) 50% d) 25% s) 0%
13 (4

15. If mom and dad are both heterozygous, what Is the probabliity of thelr child having brown eyeas?
(B = Brown eyes, b = biue eyes)

a} 100% b) 75% ¢} 50% d) 25% o) 0%
r
e S—— |

16. Widow’s Peaks are dominant. Look at the phenatypes 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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10. For each of the following write whether it is homozygous dominant, heterozygous or

homozygous recessive.
a) AA
b) F
¢} Aa
d)
o) GG
H Pp
g 1l
h) t&t
N T
) I
k} aa

11. If mom and dad both have blue eyes, what is the probabllity of their child having brown eyes?
(B = Brown ayes, b = blue eyes)
v) 100% b} 75% €) 50% d) 25% o) 0%

—

12. If mom Is homozygous dominant and dad Is homozygous recessive, what s the probabliity of
their child having brown eyes? (B = Brown eyes, b = blue eyes)

a) 100% b) 75% c) 30% d) 25% e) 0%




NAME ' ‘\"‘ Mutations Worksheet
Deletion, Insertion & Substitution /@\;\i\,ﬂ
i m\ : “, 3 ‘\
There are several types of mutation: NMLU ATINITAY
» DELETION (a base is lost/deleted)

» INSERTION (an exira buse is added/inserted)
--- Deletion & nsertion may cause what's called ¢ FRAMESHIFT mutation, meaning the reading “frame®

changes, thus changing the amino acid sequence from this point forward
> SUBSTITUTION (one base ig substituted for another)

:> Complete the boxes below. Classify each ag Delation, Insertion or Substitution AND as either
fromashift or point mutation(Hint: Deletion & Insertion will clways be fromeshift).

Original DNA Sequence: TACACC'TTGECGMCG&CT
mRNA Sequence: 6{1 - Laa i CeAUG -~-§ A54
Amino Acid Sequence: -7 | - o

Mutated DNA Sequence #1 T TACATC|TT_GECG'ACG,&CT

! | i A

What's the mRNA sequence? /(£ (3 | L0l /14 = COOUUGLU KA
What will be the amino acld sequence? (e — < /mgo

Wil there likely be effects? (| = ° What type of mutation i this? 1. 4 <«
e —

["Mitated DNA Sequence #2 mGACCTTGGCGACGACT

What's the mRNA sequence? | AUG| LU GlG A ~'~'!11‘ C Gl C UG A = | "*-; (Circle the change)
l'IWhtmllbethennﬂmldd sequence? (- | fu‘-m N _L pre | — :

Will thero Hicely b offbcts? ‘What type of nmutation i3 this? i (o sar+
L .

MmdDNASoqumﬁ_CACCTTAGCGACGACT

What's the mRNA sequence? | (¢ ~_;-; UGG Vg "5'1'T = UG "l._ _(Circle the change) |

‘What will be the amine acld sequence? 0 1 - & P 457 .‘_.;‘ ;-_q.;_ - Sy o

Will there Likely be effecta? _ What type of nmtation i this? hrint = 5ilen

Mutated DNA Sequence #4 TACACCTTGGCGACT&CT
What's the mRNA sequenca? /- Gl A4 = U UGa| LG
What will be the amino scid lequm:e? (rd = ICP = A5n=Org = Shnp
Will there likely be effects? (1 ° What type of omtation is this? ¢




Original DNASeqmacs: TACACCTTIGGCCGACGACT . —— 1
mﬁhﬂuf ¥ S p=dsa~aru~ Cys sdeo _ |
Mutsted DNA Sequence #5 TACACCTTGGGACGACT ) -

What’s the mRNA sequence? ({2 ({0 | A C WGLYLGA ___ (Circle the changs)
What will be the amino acld sequence? (&~ p-Ci<, s C _ 4
Will thero Hknly boeffcts? (< Whutypeofmntlﬂonilﬁh? £ |

1. 'Which type of mutation is responsible for new varlations of s tralt? e (_pein
2. Which typo of mutation docs mot result in an abnormal amino soid sequence? < ;Lo Toate i
3. 'Which type of mutation stops the transiation of an mRNA molecule? . - - < < "

wssca s SO

Skklccdlmlnlﬂh-mul'rofufypcofmmﬂun in the gene that codes for part of the hemoglobin molecule.
Recall that hemaglobin carries oxygen in your red bloods calls. The mutation causes these red blood cells to
bmmstlﬁdﬁcﬂe—ﬁopcdwhcnfhcyulm?hﬂrm The sickied cells tend 1o get stuck In blood vesssis,
causing pain and increased risk of stroks, blindness, damage to the heart & lungs, and other conditions.

=~ Anclyze the DNA sirands below 1o determine what amino acid Is changed AND what type of mutation occurred

Normal hemoglobin DNA CAC6TAGACTGAGGACTEC.
Normal hemaglobin mRNA s

Normal hemoglobin AA sequence

Sickle cell hemogiobin DNA CACG6TAGACTGABGACAC.

Sickla cell hamoglobin mRNA

Sickle cell hemoglobin AA sequence

4. What type of mutation is this? Please explain why.

el




Seclence 10
Genetics Practice Problems

2. The color of frult In squash Is a dominant pattern of Inharitance where white is dominant over
yellow. Determine ganctypes and phenotype ratio of the F1 from a cross between two

hl(t:)m:oul parents. h) __C.lg__,zf__ E-L‘:_W__'_
2 w0 | whik
() [0\ (Do | chde

" (Weo| ww o ?/JGU

3. A white fruited plant when crossed with a yelfow fruited plant produces offspring about which
half are white and half are yellow, what are the genotypes of the parents?

(| oo
4. Dlagram a cross between a maie whose phenotype is AB and a female also AB, show the
. genotypes and phenotypes of their children. \ G?[u_m
8 G Lt | VT
— A A
TAT A
cAT? | A8
8

f”zﬂ



5. The children of a man with type A blood and @ woman with type B were testing for biood type.

Of the four children, one had type A, one had type B, one AB and one child had type O, what
ware the genotypes of the offspring?

i
Suppose a father with type A and » mother with type AB had 4 chlidren, show using a Punnett
square what the probabllity of having a child with type O blood would be.

Two newborn bables were accidentally mixed up In the hospital, and thers was a question of
which baby belonged to which parents. From the following blcod types determina which baby
belongs to which parents.

a. Babyl-typaO Baby2-type A

Mrs. Brown — B: Mr. Brown — AB
Mrs. Smith - 8; Mr. Smith —8



17. An Amoeba reproduces as shown in the diagram.

«fa "n...

Which of the following describes this type of reproduction?

budding

binary fission
fragmentation
vegetative reproduction

o o(w)>

LiFeScawes) Genetlcs

18. True orfalse? The genotype AA is homozygous.

A, True
B. False

Use the following information to answer question 19.

A purebred male brown hamster was
mated with a purebred female goiden hamster.
All the offspring were brown.

Brown Hamster (5)  Golden Ham

o

ster (Q)

—‘«\-J‘i‘_

19. Which of the following best describes the genotype of the male parent?

heterozygous

homozygous recessive

homozygous dominant

heterozygous dominant and homozygous recessive

oo »
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Use the following Punnett Square to answer questions 20 to 22.

IE,“‘? T _t

T TT Tt LEGEND
. T = tall
| t Tt it t = short

20, There are three different genotypes for the offspring in the Punnett Square.

A.  This statement is supported by the diagram.
B. This statement is refuted by the diagram.
C. This statement is neither supported nor refuted by the diagram.

21. The probebility of an offspring being tall is 75%.

A. This statement is supported by the diagram.
B. This statement is refuted by the diagram.
C. This statement is neither supported nor refuted by the diagram.

22. The Punnett Square shows a purebred cross.
A. This statement is supported by the diagram.

B.. This statement is refuted by the diagram.
C. 'This statement is neither supported nor refuted by the diagram.
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Use the following information to answer question 23.

Australian Shepherd dogs

Australian Shepherd dogs have white coats, merled coats or tricolour coats.
Homozygous dominant dogs are white and have serlous eye disorders.

Y

white (MM) merle (Mm) tricolour (mm)
with serfous eye disorders with normal eyes with normal eyes

23. Which of the following would be expected from a heterozygous merle mated with
a homozygous tricolour?

A. 100% merle

B. 100% tricolour

C. 25% merle, 75% tricolour
D. ) 50% merle, 50% tricolour

24. In determining the colour of watermelon, let G = the allele for solid green
and g = the allele for striped green. If two Gg plants are crossed, what is
the probability of producing a striped watermelon?

|
A. 0% ol
B. 25%
C. 75%
D. 100%

25. Which of the following structures is composed of the other three?

gene
allele
centromere
chromosome

DNwpy
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Use the following genetic crosses to answer question 26.

I DdxDd o _
' LEGEND '
I
I L Ddxdd | D=dimples |
I DDxDd _ d=nodimples |
| IV DDxdd

26. The allele for dimples is dominant and the allele for no dimples gene is recessive. Which of the
crosses have the same probability of producing heterozygous dimpled individuals?

A/ 1,1 and T only
B. I, IIandIV only
C. I, and IV only
D. LILIIandIV

Use the following graph to answer question 27.

1200
o y
800

oo /

a0 / 190° A

wl [

| Frying time, min.
_|

Number of mutation-causing

chemicals per gram of fried beef

27. True or false? As cooking temperature increases from 150°C to 230°C, the number of mutation-
causing chemicals per gram of fried beef increases.

A/ True
B. False
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Use the following article to answer question 28.

Sclentists say wheat grown near the Chernobyl nuclear power plant (the site of a
nuclear accident in 1986) in the Ukraine shows "unusually high” mutation rates.
They planied Identlcal crops of wheat, one in a heavily contaminated zone
around the Chernobyl plant, and the other at a clean slte further away. In one
generation, the wheat grown Inside the contaminated zone showed a pace of

genetic change more than six times higher than the other crop.
Adapted from BEC News.

| |
28. Which of the following appears to have caused the mutations?

sunlight

radiation

viral disease
chemical pesticides

o alw)p

Use the following article to answer question 29.

Scientisis at the UConn Health Center have discovered a mutation in a gene that
doubles the average life span of frult flles. The gene is also found in humans.
This discovery opens the way for new theraples that could extend human Iife....
The quality of life is not sacrificed in these iong-lived fruit fies, They also remain

physically and sexually active longer.
Adapted from Advancs, Univeralty of Connecticut.

29. True or false? This mutation in fruit flies appears to be positive.

A./ True
B. False
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