Chromosomes and Heredity
modified from:  http://brookings.k12.sd.us/biology/other_units.htm
A family record that shows how a trait is inherited over several generations is called a _____________________


A.  karyotype


B.  Punnett square


C.  pedigree


D.  periodic table

A person that has ONE copy of an AUTOSOMAL RECESSIVE allele and does not express the trait, but can pass it along to his/her offspring is called a __________________.


A.  mutant


B.  carrier


C.  hemophiliac


D.  gene marker

The failure of homologous chromosomes to separate during meiosis is called ____________________


A. segregation


B. codominance


C. sex-linkage


D. nondisjunction 

[image: image1.png]2% 3% %8 a6 ss
AR B8 B8 %B 88 23 68

AR Ad xx Bn &R
TR wx  wm aa B

B 22
Normal Female




This  picture of an organism’s chromosomes is called a _________


A. pedigree


B. Punnett square


C. karyotype

The person shown at the left is a __________ because they have two X chromosomes.

A. male
B. female

The chromosomes that DO NOT determine sex are called ____________________


A. sex chromosomes


B. autosomes


C. gene markers


D. pedigree partners 

Which parent determines the sex of the baby?


A. father


B. mother

The dense region in the nucleus of female cells that forms when one of the X chromosomes is randomly inactivated is called a _____________________ body.


A. Turner


B. Klinefelter


C. Huntington


D. Barr

Most sex-linked genes are found on the _______________ 


A. Y chromosome


B. O chromosome


C. X chromosome


D. #21 chromosome

Which of the following genetic disorders results from nondisjunction?


A. hemophilia


B. PKU


C. sickle cell disease


D. Turner’s syndrome 

Which of the following is an AUTOSOMAL DOMINANT genetic disorder?


A. Colorblindness


B. Huntington’s disease


C. Down syndrome


D. Tay-Sachs disease

Which of the following is an AUTOSOMAL RECESSIVE genetic disorder?


A. Colorblindness


B. Huntington’s disease


C. Tay-Sachs disease 


D. Down syndrome

Heterozygous persons with one sickle cell allele and one normal allele also show resistance to _______________.


A. malaria


B. yellow fever


C. strep throat


D. measles

Which food group must persons with PKU avoid in order to prevent retardation?


A. Carbohydrates       


B. Fats       


C. Proteins      


D. Nucleic acids

Which genetic disorder is more common in Caucasians?


A. sickle cell anemia


B. Tay-Sachs


C. cystic fibrosis


D. hemophilia

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
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What genetic disorder can be detected in the karyotype shown at the left?


A. Down syndrome

B. Turner syndrome

C. sickle cell disease

D. PKU

E. Klinefelter syndrome
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Which members of this family show the trait? (Circle all that apply)


A
B
C
D
E
F

Which members of this family are carriers for the trait? 
(Circle all that apply)


A
B
C
D
E
F

Which member of this family is a MALE without the trait?


A
B
C
D
E
F 
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

SHORT ANSWER:

Explain why X-linked disorders like colorblindness, hemophilia, and muscular dystrophy are carried by females BUT show up more frequently in MALES.  (Hint: males are XY; females are XX)

Explain why a person with Phenylketonuria (PKU) can’t eat or drink “sugar free” foods. 

Explain which proteins are changed in a person with cystic fibrosis by deleting only 3 nitrogen bases from the gene code.

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

It STARTS WITH ---

1. A _P_ __ __ __ __ __ __ __ is a family record that shows how a trait is inherited over several 
generations.

2. A _C_ __ __ __ __ __ __ is someone with ONE copy of an AUTOSOMAL RECESSIVE allele and one 
normal allele who does not express the trait, but can pass it along to his/her offspring.

3. The failure of homologous chromosomes to separate during meiosis is called 


_N_ __ __ __ __ __ __ __ __ __ __ __ __ __.

4. _D_ __ __ __ syndrome is also called _T_ __ __ __ __ __ __ -21 because persons with this disorder 
have three #21 chromosomes.

5. The chromosomes that DO NOT determine sex are called _A_ __ __ __ __ __ __ __ __.

6. The dense region in the nucleus of female cells that forms when one of the X chromosomes is randomly 
inactivated is called a _B_ __ __ __    _B_ __ __ __.

7. Heterozygous persons with one sickle cell allele and one normal allele also show resistance to 

_M_ __ __ __ __ __ __

8. Humans have two _S_ __ __   _C_ __ __ __ __ __ __ __ __ __ __ called X and Y.

9. In a pedigree, males are represented by _S_ __ __ __ __ __ __.

10. People with _P_ __ __ __ __ __ __ __ __ __ __ __ __ __ __ (PKU) can’t eat food containing


Phenylalanine or they will become _R_ __ __ __ __ __ __ __.

11. A female with only one X chromosome has _T_ __ __ __ __ __ ‘ __  syndrome.

12. People with _C_ __ __ __ __ __   _F_ __ __ __ __ __ __ __ have a defect in the protein involved 
in Cl- ion transport so thick mucous builds up in their lungs and digestive organs.

13. _A_ __ __ __ __ __ __ __ __ __ __ __ __ __ is another name for “Dwarfism”.

14. _M_ __ __ __ __ __ __ __ __ __ __ or maternal twins come from the same zygote so they have 
identical DNA.

15. _C_ __ __ __ __ __ __ __ __ __ __ __ __ __ is an X-lined recessive disorder in which persons 
can’t distinguish colors, especially red and green.

16. Males that show an XXY karyotype have _K_ __ __ __ __ __ __ __ __ __ __ ‘ __ syndrome.
17. _H_ __ __ __ __ __ __ __ __ __ is a genetic disorder in which blood clotting proteins are defective


causing excessive bleeding after minor injuries.

18. Persons with two X chromosomes are _F_ __ __ __ __ __ and those with XY are _M_ __ __ __.

19. A photograph of a cell’s chromosomes grouped in pairs in order of size called a 

_K_ __ __ __ __ __ __ __ __ can tell a person’s sex and some chromosomal abnormalities such as 
Down or Turner’s syndrome.
20. Colorblindness, Hemophilia, and Duchenne Muscular Dystrophy are ALL X-L_ __ __ __ __ __  

 _R_ __ __ __ __ __ __ __ __ disorders.

21. _D_ __ __ __ __ __ __ __   _M_ __ __ __ __ __ __ __   _D_ __ __ __ __ __ __ __ __ is a 
disorder that results in progressive weakening and loss of skeletal muscle.

22. Woody Guthrie, the songwriter, had _H_ __ __ __ __ __ __ __ __ __ ‘ __  disease, an autosomal


_D_ __ __ __ __ __ __ __ disorder that results in progressive loss of muscle control and mental 
function beginning in middle age.

23. _M_ __ __ __ __ __ __ __ results when a cell has only ONE copy of a chromosome 

24. Mutations that happen in _S_ __ __ __ __ __ __ cells are not passed on to offspring.
25. In children with _T_ __ __ - _S_ __ __ __ __ ,the accumulation of lipids in their brain causes 
blindness, retardation, and death in early childhood.
26. Sickle cell disease is a C_ __ __ __ __ __ __ __ __ __ disorder because the heterozygous person 
has a different phenotype than someone with two normal alleles.

27. Tay-Sachs, PKU, and cystic fibrosis are ALL _A_ __ __ __ __ __ __ __ __ recessive disorders.

28. The gene for hairy _P_ __ __ __ __ is the only known Y-linked gene.
29. X-linked recessive disorders show up more frequently in _M_ __ __ __ __ because they only have 
one X chromosome and no back-up X to protect them.
30. Most genetic disorders result from a mutation that changes the amino acid sequence in a 


_P_ __ __ __ __ __ __.
31. Persons with _S_ __ __ __ __ __   _C_ __ __ __ disease have a defect in their hemoglobin gene 
causing their red blood cells to change shape and clog blood vessels.
32. _G_ __ __ __ cell mutations happen in sperm and eggs and are passed on to offspring.
 *
*
*
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NAME THOSE TWINS AND DESCRIBE THEIR DNA
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Type _______________



Type _______________

DNA _______________



DNA _______________
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

MATCH THE GENETIC DISORDER WITH ITS DESCRIPTION (SEE TABLE.)
X-linked recessive      Autosomal recessive      Autosomal Dominant      Autosomal Codominant      Nondisjunction

KLINEFELTER’S      DUCHENNE MUSCULAR DYSTROPHY      COLORBLINDNESS      CYSTIC FIBROSIS 

HEMOPHILIA 
     DOWN SYNDROME          TURNER’S        SICKLE CELL DISEASE       HUNTINGTON’S

PHENYLKETONURIA (PKU) 



TAY-SACHS  

ACHONDROPLASIA

	DESCRIPTION of DISORDER
	NAME
	CAUSE

	Brain deteriorates starting about age 30-40. 

Lose ability to walk, talk, think→ early death; Caused by extra CAG repeats in the code
	
	

	Abnormal hemoglobin protein causes red blood cells to sickle; causes circulatory problems and organ damage; caused by SUBSTITUTION of A for T
	
	

	Eating foods containing phenylalanine causes mental retardation; enzyme to break down phenylalanine doesn’t work; All babies born in SD are tested for this
	
	

	Inability to distinguish the colors 
(especially red from green)


	
	

	X-linked recessive disorder in which the protein that clots blood is missing causing excessive bleeding after injuries
	
	

	Trisomy-21; Three #21 chromosomes; characteristic facial features; slanted eyes; mental retardation; some heart defects; 
	
	

	X0 females; females have only one X chromosome;

 infertility; 
	
	

	Males with extra X chromosomes (XXY, XXXY, XXXXY); infertility; males with some female characteristics; 
	
	

	Protein for transporting Cl –   ions doesn’t work; Thick mucous clogs lungs and digestive organs
	
	

	Progressive weakening and loss of skeletal muscles causing paralysis and eventual death

	
	

	Disorder in which lipids accumulate in the brain causing retardation, blindness and early death
	
	

	“Dwarfism”; defect in bone formation causing normal sized head/torso, but short arms/legs

	
	


*
*
*
*
*
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*
*

QUESTIONS:
1. What is a mutation?
2. What is the difference between a germ cell mutation and a somatic cell mutation and which of these is passed on to offspring?
3. How can mutations be beneficial?
4. What is a lethal mutation?
5. What is a sex linked gene?
6. How are twins made?
7. How are the two kinds of twins different?
8. What do we call twins that fail to completely separate and are born joined together?
9. What’s the difference between an autosomal and sex linked trait?
10. What is a carrier?
11. Why are X-linked recessive disorders more common in males?
12. What’s the difference between a chromosome mutation and a gene mutation?
13. What’s the difference between a trisomy and monosomy?  What causes these?
14. What is a Barr body?  Why does it form?
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