o [ GENETICS MCAS T

FoL The following section focuses on nutrition information for dairy milk and soymilk. Read the information below and use it to
N answer the four multiple-choice questions and one open-response questlon that follow.

A

Milk is an important part of many people’s diets. When the word milk is mentioned, most people think of dairy milk derived from
cows. Many people, however, cannot drink dairy milk because of lactose intolerance. Individuals with this condition are unable to

digest a component in the milk called lactose.
Lactose is the sugar in dairy milk. It is a disaccharide made from the sugars glucose and galactose. Lactose-intolerant individuals lack

the enzyme lactase, which is needed for the digestion of lactose sugar.

Many lactose-intolerant individuals drink soymilk instead of dairy milk. Soymilk is produced from soybeans (the seeds of the soybean
plant) and is a nutritious substitute for dairy milk. Soymilk contains protein, calcium, and other essential nutrients just as dairy milk

does.

The table below compares some of the nutrition information for a serving of dairy milk and a serving of soymilk. Dairy Milk and
Soymilk Nutrition Information

4

Whole Dairy Milk Unsweetened Sovmilk
Serving size 8 oz, (240 mL) 8 oz. (240 mL})
;&iigz:j;;ig % Daiby Value pi@iﬁﬁlg % Daily Value

Calories E30 Q0
Total fat 8z (2% 4 g 6%

Saturated fat 5¢ 259 LN 3%
Cholesterol 35 mg 114 O mg 06%
Sodium [25 mg 5% 8BS mg 4%
Totat carbolyvdrates 12 ¢ 445 4z 19%

Sugars 12 g {3
Protein 8 g 16%% Tg 1455
Witamin A 6% 10%
WVitamin C F O %
Vitamin D 25% Flr
Caloium IS 306%
Iron (i 5%

Individuals with one form of lactose intoterance{do' not produce the enzyme lact%még because the gene coding for the

production of lactase is shut off in their cells. This means that which of the foli

the gene?
P iiate O
A. hydrogenation
B. mutation
P

chicken with a white chicken.
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t, In a | certain variety of chicken, some offspring have a feather pattern that is
Jlack-and-white checkered. Chickens with this checkered feather pattern result from the cross of a black
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Which of the following types of inheritance is most likely responsible for

B

g processes does not occur for
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A, codominar

7 3 A . B. dominant
gﬁaé’ “%%w ) C. polygenic ) ﬁfﬂ _

D. sex-linked

The diagram below shows the final steps of a biochemical pathway used by the bacterium Serratia
marcescens to produce a red pigment molecule. Letters X, Y, and Z represent intermediate molecules
produced in the pathway. Four enzymes are also involved in the pathway, as shown.

Enzyme 1 L T
=X Enzyme 4 -
- _ Red pioment
Enzyme 2 Enzyme 3 T molecule
ey o 7

A mutant strain of 5. marcescens produces molecules X and Y but does not produce the red p|gment
moiecule or molecule Z. o : s “'

~

{3 B:fased on this result, it can be concluded that there must be a mutation in the gene coding for which
s._enzyme?

A. enzymel

B...enzyme:

C. enzyme3 ;

D. enzyme 4

W
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_— kA itisa double helix. \t
Br--H-contains the SUgar ribose. Q&
C. Itis compaosed of amino acids. @/; Fog s AR

D. It contains the nitrogenous base uraci, {3 30
L Tl
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In fruit flies, a single gene controls wing phenotype. The diagram below shows
the phenotypes for long wings and vestigial wings in fruit flies.

Long wings Vestigial wings

Two fruit flies that have long wings are crossed. Of the 95 offspring produced,
73 have long wings. The other 22 have vestigial wings.

5. Which of the following conclusions about the inheritance of long wings and
vestigial wings is best supported by the results of this experiment?



The alleles for long wings and vestigial wings are sex-linked.
The alleles for long wings and vestigial wings are codominant.

The allele for long wings is dominant and the allele for vestigial wings is recessive.

o 0 P

The allele for long wings is recessive and the allele for vestigial wings is dominant.

in sheep, the allele for white wool (W) is dominant, and the allele for black wool (w) is recessive A
far

. has mated two Suffalk sheep fora few years. These mat
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wool.
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/6. Whtch of the following could he the genotypes of the parent sheep? ) L \ ! ™ :
- A WW and Ww \N} ind g At L
?f’:@f I, B. WW and ww
& E’gﬁw C. Ww and Ww

- é’;’ T o
¢ { D. Ww and ww } | ;
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Q :'% 4 The diagram below represents part of a process that occurs in cells. 5, : }E:}

Amine acids

7. Which process is represented?

meiosis
0sMosis

replication
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transtation



8. In pea plants, the genes for seed color and seed shape are on different
chromosames.-Which of the following explains why the genes for these traits
are not inherited together?

=Ar-natargl-setection—
B. artificial selection
C. thelaw of segregatlon

minc S

“D. thelaw oflndependent assortmentd

9. Which of the following best descrlbes the result of a mutation
in an organism's DNA?

e THE FAGEATION may prodiice s zvgci‘te s

:‘_;_Thﬁg mutat1on may cause phenotyplc change 1

C. The mutation causes damage when it occurs.

D. The mutation creates entirely new organisms.

10. The pedigree below shows the occurrence of Becker muscular dystrophy in a family. Becker muscular
dystrophy causes muscle weakness.

[

Elacilanr
MNoemial risrsonfar dysteophor

PeBade ]
Flegraale O

followmg?
A. a polygenic trait
B. acodominant trait

a sex-linked recessive trait &

D. an autosomal dominant trait

12.The mold Aspergilius flavus grows on grain. A, flavus produces a toxin that
binds to DNA in the bodies of animals that eat the grain.

iy

The binding of the toxin toDNA blocks transcription,% so it directly interferes with the ability of an
animal cell to do which of the following?

~A—transport glucose across the cell membrane-into-the-eytoplasm-—-
B. produce ATP using energy released from glucose and other nutrients
C. transfer proteins from-the endaplasmic.reticulum to Golgi complexes

. D. send protein-building instructions from the nucleus to the cytoplasm :
and ribosomes .




13.Human blood types are genetically determined. The table below shows
the symbols used to represent two of the alleles for blood types and gives a
description of each allele.

Two Alleles Controlling
Human Blood Type

Symibol Alele Description

1A praduces antigen A on red
blood cells

produces antigen B on red

IB
Tlood cells

In homozygous individuals, two 1A alleles result in bloed type A and

two IB alleles result in blood type B. The 1A and IB alleles are codominant,
resulting in blood type AB in individuals heterozygous for the two alleles.
14.A male and a female both have blood type AB l:f they have a child, what is
the probability that the child will also have blssd type AB?

A 1
4 Y
!
_ 4
/ B. 1
‘\'\«.2_ Py o f«,}
»,
c. 3
4
D. 1
1

15.In phenylketonuria {PKU), an enzyme that converts one amino acid intoc another does not work
properly. Which of the following is the most 1|keiy cause of this genetic condition?

A. anerror 'm the transcription ofthe gene for the enzyme

’: MB. Ta mutat|on in the DNA sequence that codes for the enzyme |

- S —

. C. anexcess of the amino acsds necessary to produce the enzyme

el -ALSEEUCural variation in the amine acid modified by the enzyme.....




The diagram below shows the positions of the genes for flower color and stem length in a pea plant.
The chromosomes represented below will replicate before meiosis.

Cene Tor flower calor

Al = Adlele

for Tar
porple white
flowers flowers
(P > < (o
: Allele
fir
short
shaim
A ifi
Geng for stem length
Chirsrosome #1 Chromwosoanme #§

ot
Jf”‘ 16, For these two genes, what is the maximum number of different allele combinations that can be
‘ fpr.med normally in gametes produced from this cell?

A2
e
C 6
D. 8

17.Which of the following terms applies to traits, such as human eye color, that are controlled by
more than one gene?

A. codominant
B. polygenic
C. recessive
D

., sex-linked

- - e et e

In pigeons, the allele B produces ash- red feathérs The aIIeléb produces blue feathers The B allele is dominant to the
b allele. AN o f& 3 WSS L A o
et
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7 18. A plgeon with genotype Bb is crossed with a‘ﬁ;\geon with genotype bb. What
percent of the offspring are expected to have

9%1950 Erwin Chargaff and colleagues examined the chemical composition of DNA and demonstrated that the amount of

adenlne always equals that of thymine, and the amount of guanine always equals that of cytosine. This observation became known
as Chargaff's rule.




a. Based on current knowledge of the structure of DNA, explain the basis of Chargaff's rule.

Adetine Qi

ULL SRV (»:««f R

DNA strand that would form from this strand during replication. Use the letters A, C, G, and T to designate the bases: A =
adenine; C = cytosine; G = guanine; T = thymine.

O ® © © O
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¢. Why is Chargaff's rule so important to DNA's ability to replicate itself accurately?

20.Corn snakes show variety in their skin color pattern While the complete genet|cs of corn snake color are complex, the most
common colors on normal corn snakes—red and black— are each coded by one gene.

For the red gene, the allele for the presence of red pigment {R) is dominant and the allele for the absence of red pigment {r} is
recessive. Likewise, for the black gene, the allele for the presence of black pigment (B) is domlnant and the allele for the absence of
black pigment (b} is recessive,

a. Draw the Punnett square for the cross of a snake that is hamozygous dominant for the red colgr with a snake that is

heterozygous for the red color, What percentage of the offsprmg is expected to have red p|gment :n thew skln’-’

b ::: ; ;.;V "y s b A s
21 Hawaiiarn happy face spi from the ista nd of Maus can have different mal‘r{’;(mgs as’shown below. A smgle gene determlnes the
markings on the spiders.



Plain Spider Patterned Spider

a]ﬁo_lei" - S
e ,/5 7
What percentage of the offspring from this cross are expected to be patterned instead of plain? f i
A 0% R .
: Fs
7 D. 100%

72 Durmg DNA replication, the wrong nucleotide was inserted in the DNA  sequence. Which of the following terms describes this

¢ A mutatmn ‘;;

B regeneratlon

C. transcription

D. translation

23.A partial Punnett square is shown below.

AA AA

Aa Aa

Yy
L
Which of the following statements describes the parental genotvpes that would resulﬁ{{has Punnett square?

A. Both parents are heterozygous.

);.—E

B. Both parents are homozygous dominant.

C. One parent is homozygous recessive and the other parent is heterozygous

D One parent is homozygous dominant and the other parent is heterozygous

&
i
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24 According to Mendel's Iaw of segregatron which of the Tll6Wing statements'descrlbes what happens to the alleles of a gene

H

A. The alleles are moved to different chromosofiias. -
" B. The alleles are mutated in the process of mitosis.

C The alleles are separated during fertthzatlon

i D The alleles are separated durlng gamete formation I



25.Which of the following features of DNA is most important in determining the phenotype of an organism?
A. the direction of the helical twist

B. the number of deoxynbose sugars

E " mthe sequence of nitrogenous bases ----- 5
B

The strength of the hvdrogen honds
26.A portion of one strand of a DNA molecule has the sequence shown below.

ACCTGAAGG
Assuming there are no mutations in this portion of the DNA, what is the corresponding sequence on the complementary DNA
strand? S

A. ACCTGAAGG e . —

M.WB.MGTTCAGGM e

-.C._TGGACTTCC
D. UGGACUUCC

lsolated the luciferase gene.

A scientist inserts the luciferase gene into the DNA of cells from another organism, [f these cells produce light, the scientist knows
that which of the following occurred?

A, The Iucrferase gene mutated inside the cells.

/ B The luuferase gene was transcrlbed and tjnslated -----

C The Iumferase gene destroyed the original genes of the cells.

D. The luciferase gene moved from the nucleus to the endoplasmic reticulum,

Leaves from two white clover plants, each with a different pattern, are shown below,

Plant 1 Plant 2
Chevron pattern Oval pattern e T

The leaf patterns are genetically determined by alleles of a smgle gene. Plant’ 1 is homozygous for the chevron allele. Plant 2 is
homozygous for the oval allele. The chevron and oval alleles are codominant -

T

28.1f plant 1 and plant 2 are crossed, the codominance of the alieles wull most likely result in which of the following leaf patterns on
the offspring plants?




pedlgree below traces the inheritance of tune deafness in a fam|ly Individuals in the pedlgree are numbered.
Generation :

i H

Tune Normal tune
deaf perception

Male .
Female . O

i autosomal domlnantalleha T,

i L
¥

Provide evidence from the pedigree that conclusively shows that the tune deafness allele is autosomal domtnant not autosomal

d.
recessive. Explain your reasoning.

b. Identify the genotypes of individuals 5 and 6, and then draw the Punnett square for the cross of these two individuals.

c. Compare the expected percentage of each phenotype of the offspnng from the cross in part (b) with the actual percentage of each

phenotype observed in the children of individuals 5 and 6.




