Review Pages 270- 320 in your biclogy book.

Topics to Remember: Heterozygous Pedigree N _
Allele combinations Homozygous Dotminant phenotype ) 5/‘{! //
Autosomal Traits Homozygous Recessive Polyploidy 7 f.;
Blood Types Hybrid - e Recessive- ~ - 4 Jf
Codominance Incomplete dominance Sex-linked traits 4
Dikybrid cross Karyotype Sickle Cell Anemia

Deminance Mendel True breeding

epistasis Monohybrid cross

Hemophilia mutation

Questions to answer to help you prep:

-

Who is Gregor Mendel?
o Define Mendel's principles:
o Law of independent assortment
o Law of segregation
o Law of dominance

2.» Draw a picture that shows how alleles segregate and recombine during gamete formation:
3 «  Where are genes located?
y o What is the human genome project?
& o How can a karyotype be used to determine if someone has a genetic abdormality?
{ »  What is the difference between genes and alleles?
< o  What are the possible blood types for humans?
@ o  What are the possible genotypes for a person that has type B blood?
§ o Cana couple that both have o blood have a child with type a blood?
{Gs  What is an example of a trait that is sexlinked?
it »  What is an example of incomplete dominance?
12,2 Draw a picture that shows the two chromosomes of an individual that has pink flowers (Rr ).
i3 e What are autosomal chromosomes?
1 o How many sex chromosomes does an individual have?
Pedigrees:
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Which of the above pedigrees probably depicts a sex-linked frait?

Which of the pedigrees probably depict a recessive trait?

Which of the pedigrees depict an autosomal trait?

If Pedigree "A" shows which individuals in the family have freckles. Freckles is an
autosomal dominant trait. What are the parents phenotypes in this pedigree?

o What are their genotypés?

o 0 0 0O

Axial flower position (A) is dominant to terminal flower posmon (a) in pea plants; ltkewnse red
flowers (R) are dominant to white flowers (r). What are the possible outcomes in the following
¢ross: AaRr x aarr?

o What are the chances that their offspring have terminal red flowers?

What is the maximum number of allele combinations you can get from « cell containing the
following genotype: Aa Bb Cc?

If a man with type A blood marries a woman with type O blood, what are the chances they will
have a daughter that has O bleod?

If a breeder wanted to discover whether a dog has normal hearing homozygous (HH) or
heterozygous (Hh), the animal in question would need to be crossed with an md:vndual that has
which type of genotype?

In the cross TtSs x TtSs, what is the probability that their offspring will be tall and smooth?

How many alleles for each trait are there in a gamete? In a zygote?

. %WMQ;'
A man with blood type A is being sued for paternity by a woman with blood type B. The child the
woman claims he has fathered has blood type AB. If this man is the father, what are the
genotypes of the parents?

What is the chance that a color blind man and a carrier woman will have a child that is colorblind?

What are GMO's and how does the environment affect ones genetic makeup?

&randfather and Grandmother Smith smiled a lot and showed of f their dimples each time. They had a son named John, who
had dimples, and daughter named Julie, who did not. Julie died at an early age, but her brother John Smith met and
married Mary Jones because she had the most beautiful dimples when she smiled. They had 5 children, 2 boys and 3 girls,
Orly one of their sons, Tom, had dimples, but both girls, Judy erd Kay, had dimpled smiles. Their sister June lacked
dimples. After college, Tom met and married Jane Kennedy who also had dimples. They had 3 children, all girls, who shared
their parent's dimpled smile. Tom's sister Kay married a lawyer named James whe seldom smiled and didn't have dimples.
Their only son Matthew was like his mother when he smiled. Judy never married, Tom's sister, June, married a dector and
had B children, Three of the children were boys, Jay, Fred, and Mike. Mike and Fred had dimples like dad, but J'clys smile

- -was like his mom's Icckmg dimples. One.sister, Susan, had diraples, but the other, Ka‘rl’er‘mP d|dq+ e e e e

“o Create a pedigrée for the Smith fariiily (MAKE A KEY!) -

Complete end of chapter problems for practicel Review your worksheets and notes for extra practice!
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o
hat Is Geneties?

For each item. cross out the phrase or phrases that do not accurately complete the statement.

1. Genes ) : | I
a. are made up of DNA. VT
. b. control the traits that show up in arrorganismi-” ¥ :
c. are found on chromosemes.

,df%re neverinherited by some peopte: -
e. have different forms called alleles. | -

2. Gregor Mends! VT T Ly TR Py
a. 1sgthe Father of Genetics..~ , ! g Z‘“Ziw \, { ! ’/ A ivsr;ft (ACA
b. lived in Europe in the 1800s. +~
c. experimented with peas. ,
d. arrived at his conclusions by accident. v~ - , u k
e. determined the basic laws of genetics, i~ (M N

o e i
f. changed the thinking of the scientists of his day. SR e

3. Alleles - L (-
a. are forms of a gene, v~ M YW
b. are the subject of genetics. g LR
c. can be dominant or recessive. L/~ Y A\/‘(Z“
et foratrait-frerm-both-parents-are feund- iﬂ—BﬂE*S@X“f?eﬂ“*

4. A Punnett square
a. is used to predict results in genetics. &7
b. represents the genotypes of offspring that can result from the combination
of alleles from two parents.

T Ses TIUITDErS to Tepresent the offspring of two-or-more-parests—

5. A genotype of an organism
adis-aphysical trait-—- ’
b. is its genetic makeup. +~
¢. determines its phenotype.

6. Arecessive factor

a. can seem to disappear in a generation of organisms.
wAf-isrepresented by s capital letter on-a-Punneti square.
LR OVers.-or-deminates-a-dominant-factor

"
o

7. An organism that is heterozygous for a trait
a. has two different alleles for that trait. v

isa-purebred. .. .

.wj!ha&{he«phenatyp&oiihe_ﬁe@ess%aﬂel& mmmmmmmmm ( 7




Uée with Text Pages.1 32-1 35

| @ Genetics Since Mendel

Write the Ietter of the term or phrase that best compktes each sentence.

£,
{,*‘“” 2
L3
» !‘m",x
—

“b. mixing - <d. incomplete dc

When both alieles of a gene are expressed in the offspring, the condition is called
=N heredlw L L c. blending

. An example of incomplete dominance is

a. a white allele and a red allele in a plant praduemg pink flowers =~

b. red flowers crossed with white flowers producing both red and white flowers
c. a red allele covering a white allele in red flowers

d. a dominant pink allele covering recessive red and white alleles

. Because alleles A and B for blood type are inherited by incomplete dominance, a person

with genotype AB would have the phenotype
aA e AB
= 2 d’0

. Because aileles A and B are both dominant and the O allele is recessive, a person with

phenotype O wauld have genotype

a. AD c. ABO
b. BO '
. A person with phenotype O blood could not be the parent of an offspring with
phenotype ___ blood. P e
a. 0 !\\-m.g:.&ﬁ-—-' '
bh. A d. B

A2l 6. A group of genes acts together to produce a single trait.

vl if i — (i SThere are three alleles for human blood type.

§. Up to six gene pairs may control the color of human skin.

11. Human traits such as eye and hair color, height, and welght are

centrolled by two or more gene pairs.

Copyright € Glencoe/MeGraw-Hill, a divisicn of The MceGraw-Hill Companies, inc.
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Sex-Linked Practice Problems

. In humans colorblindness (b} is an example of a sex-linked recessive trait. In this problem, a male with
coforblindness marries a female who is not colorblind but carries the (b) allele.
Using a Punnett square, determine the genotypic and phendty pic probabilities for their potential offspring.
ch\{ ><(‘: ‘?% o Genotypic Percents _ PhenotypicPercents |

male

e M NEN C NS
Q FE\{:(% i © 7 Temale : i . ‘
ARY 4y | | XQ\{ C ﬁ@mg& o

2. In fruit flies ed eye color (R) is dommant 0 whlte eyes % a cross between two flies, 50% of the male and 1
50% of the fernale oHfspring had Téd eyes. The other half of the males and females had white eyes. What are
the phenotype, and all possible genotypes, of the offspring?

o Genotypic Percents Phenotypic Percents |
e male ‘

female
g
| % % Rach
Example 3: (Dihybrid Cross)

Dihybrid crosses use Punnett squares to distribute parental alleles from two genes into gametes (eggs and
sperm or pollen and ovum) as would be predlcted by meiosis.

> In garden peas, tafiness (T) ig dommant to shortmess (t_) d LxﬂlaerﬂQwez:s (A} ﬂ&dom,mgnt to i:e mmai

flowers (a). What are The expected ratios for the genotypes and phenotypes of the offspring if a heteroiygous ta]l
heterozygous axﬂlary plant is crossed with a heterozygous fall, terminal plant? —

b1 et

FMT' & j G | J(; f;ﬁ\ «%'; SM Guidelines for Dihybrid Punnett

Squares

J _ - 1. Dihybrid crosses - use the FOIL
/V @\«’ a]j'* *T e'ﬁ? o ’r 'T G e "( ﬂw f&f P 1 ”%: £ e meth_od from the binomial
. e 4 ) B distributive property of
oty Beeany Tall *eamn | dars  maay multiplication.
ex: gamete distribution for AaBb:

To | TTae | TTac | TEhe | TL ac AB  Ab  aB  ab

2. Dominant alleles (upper case)
are written before recessive allele

?/’5 » ﬁb*;» { (lower case) ~ except for distributing
T ao "tt ﬁ((}u u}‘& alleles in dihybrid crosses.
3. Alleles of the same gene always
stay together (important in dihybrid
/é/&._,/ {1 9. problems)

Phenotypes:
ToL Aww

Tobe v aadl

Short Avex | V| Disn
St foen | 1
3

Monehybrid and Sex-Linked Worksheet
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Dihybrid Practice Probleins

1. In horses, the coat color black is dominant {B) over chestnut (b}. The trotting gaitis dominant (T} over the
pacing gait (1). If a homozygous black pacer is mated to a homozygous chestnut, heterozygous trotter, what will
be the ratios for genotype and phenotype of the F; generation?

Btk x boTh TTEBL T I Bt

. %’%:__ | 5*'%:‘; - .- ...Phenotypes |
e Blaoth

Sl
3t ’,%@D%@;%ﬁ o o

Bl Pacon

| Genotypic Ratios Phenotypic Ratios |

2. In rabbits, the coat color black dominant (B) over brown (b). Short hair is dominant (S) over long (s). In a cross
between a homozygous black short-haired male and a brown homozygous long-haired female, what would be
the ratios for genotype and phenctype of the F, generatici?

w | Genotypes: < %
BRSS % bbas BHS

Phenotypes
i;%g %;@ %Amm Shett
| Genotypic Ratios Phenotypic Ratios

3. Imagine thata couple is planning to have children. The male is hetergzyvgous for Huntington's disease and
homozygous dominant for Tay-Sachs. The female is homozygous recessive for Huntington’s disease and
heterozygous for Tay-5achs.” The couple is curious abouf the possibility and probability of their offspring
inheriting Tay-Sachs and / or Huntington’s. For humans, Huntington’s disease is dominant (H} over the “normal”
condition (h), and the “normal” condition is dominant (T) over Tay-Sachs (1). Complete a Punnett square for this
cross and record the probabilities for genotypes and phenotypes of the offspring as ratios.

pesc ﬁ@“”%{\mi Hﬁ hmﬁ{ %’%‘Qﬁﬁ’ Genotypes: E‘"‘“"%’ g/\;’“{“" é’ L;i h héﬂz P{:
N TEApySachy

- Phenotypes I

wﬁ hTT X~ Ef\hw’(’iﬁj {/ g ‘%x; m eV

' 111enotytnc Ratios ™

DoiyprLRatma o
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Name
Date

Pedigree Charts Worksheet(s)
Backaround Information:
Pedigree charts are very important to many different fields of science. One reason they are important is because, ‘rhey
help scientists understand the genetic patterns of diseases. It is important to be able to interpret pedigree charts in
order to learn the pattern of a disease or condition. Specifically, using e pedigree chart, you can tell if the disease or

condition is autosomal, X-linked, dominant, or recessive.

Before you start this activity it is important to review several symbols:

:l - Unaffected male . - Affected male

O - Unaffected female . -Affected female

- Carrier male

- Carrier female

Procedure:
A. First you need to become comfortable in making a pedigree chart. Complete the following examples. You may refer to
your notes if necessary.

1. How can you tell if a couple is married on a pedigree? EWM”O

Write a one sentence description and draw an example.

T anred vrduandiwbs anre Cofinecl 24 fmf
oL %m;?“,ﬁ%s’*f‘f ng. ya

2. How can you tell if the couple who is married had children? Write a one sentence description and draw an

example.
__ /,/ | %W
m’m e Ping AFr

2 Cp mﬁ{ﬁ Aihal ‘%M %Wz Chulonert vt
0. Lo %ﬁ’f e
- OUTTA /

3. Draw a pedigree ThaT r‘epr'esenfs Mc:r'y mar'med to Greg and with 2 sons (Scott and Tyler} and 1 daughter (Karen).
Please label the pedigree with the names of the people. @

Moy

— — i

| |
[ / | ]
m é Q | Scett | Tytee




4. Draw a pedigree that represents Mary married to Greg, with 2 sons and 1 daughter. Their son, Scott, married
Aprit and had Sutton {a boy} and Kendall {a girl). Their daughter, Karen, married Harry and had Elig (a son) and
Tarig (a son). Please label the pedigree with the names of the people.

U % 5
oy T i QET ;e
] ]
. = B
Sulisn Agndalt Hig LTI
5. Draw a pedigree that represents Julie married fo Jeff, with one daughter, Josephine. Josephine married

Joseph and had Jason and Joe. Joe married Julia and had Shannon and fraternal twin boys, Mark and Alex.
Mark married Alison and hed Ray and Scarlet. Please label the pedigree with the names of the people.

O T -
Q”"’“iwwmm
s Bro

A. Identify the following pedigree charts as autosomal, X-linked, recessive, and dominant. Please explain your answer,

1. Tsthe following autosomal or X-linked? Is it dominant or recessive? Please explain.

O

mm O

2. Isthe following autosomal or X-linked? Is it dominant or recessive? Please explain,

| e od . e ﬁmmw

B0 6 e
.




3. Isthe following autosomal or X-linked? Is it dominant or recessive? Please explain.

B. Now you must make a pedigree chart from the descriptions given. Tell whether it is autosomal or X-linked and
whether it is dominant or recessive. Also, state which Type of muscular dystrophy the pedigree could be based of f
of the list your teacher has given you. Label the pedigree with the names of the individuals.

a. Chad and Veronica got married and had Brittany, Kristin, and Harry. It was discovered that Harry had
muscular dystrophy. Brittany married Larry and had Stephan and Stephanie. Stephan also had muscular
dystrophy. Larry's brother Barry also had muscular‘ dysTr'ophy bu’r neither of their parents had the
disarder.

Draw a pedigree:

Autesomal or X-linked? Dominant or recessive? Name the types of muscular dystrophy this pedigree chart could

K- Lo ool 100 2adin/f

represent.




b. Lisa and Ashton got married and had three girls, Cari, Mary, and Terry. It was discovered that Lisa had
muscular dystrophy. Terry married Perry and had two boys, Pike and Tike. It was discovered that Terry
and Pike had muscular dys‘rrophy

Drow a pedigree:

O
Oy

Pz

§ s
Autosomal or X-linked? Dominant or recessive? Name the types of muscular dystrophy this pedlgr'ee chart cou1d

represent.

Tty nro

c. Debbie married David and had three children, Darren, Dawn, and Derek, David, Darren and Derek
discovered they have muscular dystrophy. Derek married Didi and had two children, Denise and Destiny.
Denise also has muscular dystrophy and married Dirk. They had two children, Dee cnd Deven. Dee has
muscular dystrophy.
Draw a pedigree:

Autosomal or X-linked? Dominant or recessive? Name the types of uscular dystrophy this pedigree chart could

represent.

gt omoloa g Oy ool daald
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Pedigrees Name

AL

i S

In humans, iiAlbiﬂism is a recessive trait. The disorder causes a tack of pigment in the skin and
g

hair, making an albino appear very pale with white hair.

“What phenotypes would these genotypes have: .

AA = normal. .
Aa = mmrwm
az = _OAea ol Sen

1. How many children does this family
have? /ﬁj

2. What are the sexes of the children?

Fermne

3. How many grandchildren does the

- v T r?
| original couple have?

4. What is the sex of the grandchild?

Male.

5. How did you know the wife of the
youngest son was heterozygous?

Olc thed naue
thotr s afected

O

6. How many generations are depicted in
this pedigree?

i1

4

7. How many children does the mmal
couple have?

8. How many great grandchildren does
the initial couple have?




NAME 7 DATE - CLASS

U.s.e .w-it Séﬁtion 2

REINFORCEMENT

} o Blood

Fill in the missing words to describe the four functions of blood.

1. carries body Fioas Qix to and removes __[AJOAS @N from all body cells

2. carries L ﬂ‘}m AL ;%%w of cell activity to lua Qé% | to be removed
- %
from the digestive system to all ceils

W

transports

4, carries materials that fight e o and heal wounds

The parts of human blood are shown below, Write what each part does on the line below ifs pictuye: help clot blood;

transport oxygen; contains nuivients and minerals; help fight infection. —
S =

Platelets

Plasma

5, 6. 1. On 7. Clovts 8.

Complete the following table. Possible blood types of the donor are listed horizontally. The possible blood types of the
receiver are listed vertically. Make a check in the box if the receiver can receive blood from the donor directly above.
Then answer the questions below the table.

Donor (can give blood to)
Blood Type O A B AB

o 7

Receiver A

1
{(can receive blood from)
e
5 v’ v
v

AB

9. Who can receive any type blood'?

10. Who can receive only type O blood?

Copytight ® Glencoe/McGraw-Hill, a division of The McGraw-Hill Companies, Inc. 55



