
Week   5   Instructions  
Week   of   April   27  

 
Read   7.3  
Do   the   7.3   Study   Guide   but   omit   omit   5   &   11  
Do   the   7.3   Self   Check  
Read   7.4  
Do   the   7.4   Study   Guide   but   omit   #8  
Do   the   7.4   Self   Check  
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Section 3: Gene Linkage and Mapping 

Study Guide A 
KEY CONCEPT 
Genes can be mapped to specific locations on chromosomes. 

VOCABULARY 

MAIN IDEA: Gene linkage was explained through fruit flies. 
Fill in the blank or circle the word or phrase that best completes the statement. 

 1. Gene linkage describes genes that are on the same chromosome and tend to be 
inherited separately / together. 

 2. Fruit flies were useful in Morgan’s research, because many generations of fruit 
flies could be grown slowly / quickly, and fruit flies had traits that were easy / 
difficult to observe. 

 3. A wild type differs from a mutant type. A wild type is the least common / most 
common phenotype, and a mutant type is a much less / much more common 
phenotype. 

 4. Morgan made several conclusions from his research on fruit flies: 

  Linked genes are on the same _________________. 

  Chromosomes, not genes, assort ________________ during meiosis. 

  Homologous genes can be exchanged through _________________ during 
meiosis. 

 5. The sequence diagram on the following page shows how scientific work 
progressed in the discovery of gene linkage.  
Place the statements below into appropriate boxes in the diagram on the next 
page. Some statements may go into more than one box. 
a. Studied fruit flies.  
b. Studied pea plants.  
c. Suggested that genes assort independently of one another.  
d. Suggested that chromosomes assort independently. 
e. Suggested that some genes are linked.  
f. Concluded that linked genes were on the same chromosome.  

linkage map 
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Morgan: 
 

Punnett, Bateson: 
 

Mendel: 
 

Study Guide A continued 

MAIN IDEA: Linkage maps estimate distances between genes. 
Circle the word or phrase that best completes the statement. 

 6. The distance between two genes is related to the chance that they are inherited 
together. The closer / farther apart genes are, the more likely they will be 
inherited together. The closer / farther apart they are, the more likely they are 
to be separated. 

 7. The basis of Sturtevant’s research was the hypothesis that the frequency of 
cross-overs during meiosis / mitosis is related to the distance between genes. 

 8. What is a linkage map? 
a. A map of each gene’s phenotype relative to other genes. 
b. A map of each gene’s shape relative to other genes. 
c. A map of the relative locations of genes on a chromosome. 
d. A map of the relative sizes of genes on a chromosome. 

 9. How are cross-over frequencies related to linkage maps? 
a. The percentage of cross-overs is added to the map linkages. 
b. The percentage of cross-overs is converted into map units. 
c. The percentage of cross-overs is generated by map units. 
d. The percentage of cross-overs is subtracted from the percentage of linkages. 

10. What two things do linkage maps show about genes on a chromosome? 
a. An estimate of physical distance between genes. 
b. The actual physical distance between genes. 
c. The relative locations of genes. 
d. The relative sizes of genes. 
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Linkage Map 
 

Cross-over Frequencies: 
  
A-B 20% 
 
B-C   5% 
 
A-C 25% 
 
A-D   7% 
 
D-B 13%  
 
D-C 18% 

Study Guide A continued 

11. Use the cross-over frequencies given below to draw a linkage map for the four 
genes listed. Think about the relationship between cross-over frequency and 
distance in linkage map units. Use Figure 3.3 to help you make the linkage 
map. Put gene A on the far left of the map, then work through the distances 
between the gene pairs. 
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Gene Linkage and Mapping
You scored 0 out of 5.

1. What term describes the most common phenotype in a species?

2. What conclusion about gene linkage did Thomas Hunt Morgan reach?

3. How is the distance between two genes related to the frequency of crossing over?

4. What does a linkage map show?

5. Genes A, B, and C have these map distances between them: A and B-15 map units; B and C-
5 map units; A and C-10 map units. What is the relative order of the three genes on the
chromosome?

© Houghton Mifflin Harcourt Publishing Company

A. variation
B. wild type
C. purebred
D. homozygote

A. Linked traits are on different chromosomes.
B. Fruit flies have eight linkage groups.
C. Genes assort independently during meiosis.
D. Chromosomes assort independently during meiosis.

A. The farther apart two genes are, the more likely they will be separated by crossing over.
B. The closer two genes are, the more likely they are to be separated by crossing over.
C. The distance between two genes increases when crossing over increases.
D. The distance between two genes decreases when crossing over increases.

A. the relative location of genes on a chromosome
B. the alleles of the genes on a chromosome
C. the amount of DNA between genes
D. the order in which chromosomes line up along the equator in meiosis

A. ACB
B. ABC
C. BAC
D. CAB
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Section 4: Human Genetics and Pedigrees 

Study Guide A 
KEY CONCEPT 
A combination of methods is used to study human genetics. 

VOCABULARY 

MAIN IDEA: Human genetics follows the patterns seen in other organisms. 

 1. Circle two ways in which genetic inheritance follows similar patterns in all 
sexually reproducing organisms. 
a. All chromosomes can be mapped on a single linkage map. 
b. Chromosomes assort independently during meiosis. 
c. Genes determine the same phenotypes. 
d. Relationships among alleles are the same. 

 2. Single-gene traits are useful in studying human genetics because: 
a. inheritance is always recessive. 
b. inheritance is independent of the gene. 
c. inheritance is straight-forward. 
d. inheritance is exponential. 

MAIN IDEA: Females can carry sex-linked genetic disorders. 
Circle the word or phrase that best completes the statement. 

 3. Both males and females with a recessive disorder-causing allele can be  
carriers of a(n) sex-linked / autosomal disorder and pass on the disorder to 
their offspring. 

 4. Males / Females are not carriers of sex-linked genetic disorders, because they 
cannot have a normal, dominant allele to mask the effect of a recessive, 
disorder-causing allele. 

MAIN IDEA: A pedigree is a chart for tracing genes in a family. 
Fill in the blank with the word or phrase that best completes the sentence. 

 5. A pedigree is a chart that traces phenotypes and ____________ in a family. 

 6. In pedigree analysis, the _______________ is used to infer the genotype. 

pedigree karyotype 
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Tracing Sex-Linked Genes 

Offspring  
Genotypes 

 

 

must  
have Phenotype Genotype 

must 
have

Female, recessive phenotype 

must  
have

Male, recessive phenotype 

must 
have 

must  
have 

Parental 
Phenotype 

Parental  
Genotype 

Female carrier, 
normal male 

must  
have 

Female carrier, male 
with recessive 
phenotype 

Female with 
recessive phenotype, 
normal male 
 

 

 

XD Xd

must  
have 

must  
have 

could 
have 

could 
have 

  could 
have 

  could 
have 

Female with 
recessive phenotype, 
male with recessive 
phenotype 

must  
have 

  could 
have 

 

Study Guide A continued 

 7. A pedigree can tell you whether a gene is most likely on an autosome or on a 
sex chromosome. The gene is most likely autosomal if: 
a. only males show the phenotype. 
b. all females and a few males show the phenotype. 
c. all males and a few females show the phenotype. 
d. approximately the same number of males and females show the phenotype. 

 8. Complete the chart to follow the logic necessary to fill out a pedigree for a 
sex-linked gene. Use XD and Xd for the dominant and recessive X-linked 
genes, respectively. 
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Study Guide A continued 

MAIN IDEA: Several methods help map human chromosomes. 

Fill in the blank with the word or phrase that best completes the sentence. 

 9. Two methods that are used to directly study human chromosomes are 
______________________ and __________________________. 

10. A karyotype can show any large-scale changes in ___________________. 

Vocabulary Check 
Fill in the blank with the word that best completes the sentence. 

11. A karyotype is a ___________________ of all the chromosomes in a cell. 



4/24/2020 HSS :: Human Genetics and Pedigrees

https://my.hrw.com/content/hmof/science/high_school_sci/tx/gr9-12/hmd_bio_9780544073890_/dlo/selfchecks/b07_04sc36/templates/hss_ssc_print.ht… 1/1

Human Genetics and Pedigrees
You scored 0 out of 5.

1. What term describes a chart showing all the chromosomes in a cell?

2. Can a male be a carrier for hemophilia?

3. Which genetic disorder is sex-linked?

4. What does an open square represent in a pedigree?

5. What must be the genotype of a colorblind female?
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A. pedigree
B. Punnett square
C. linkage map
D. karyotype

A. No, he cannot be a carrier because he has only one X chromosome.
B. No, he cannot be a carrier because he has only one Y chromosome.
C. Yes, he can be a carrier because he has both an X and Y chromosome.
D. Yes, he can be a carrier because he has two X chromosomes.

A. sickle-cell disease
B. Huntington's disease
C. hemophilia
D. cystic fibrosis

A. a male with the phenotype
B. a male without the phenotype
C. a female without the phenotype
D. a female with the phenotype

A. XMXM

B. XMXm

C. XmXm

D. XmXM
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