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Lab # ____ Pedigree Study 
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Introduction: 


Pedigrees are not reserved for show dogs and racing horses.  All living things, including yourself, have pedigrees.  A pedigree is a diagram that shows the occurrence and appearance, or phenotype, of a particular genetic trait from on e generation to the next in a family.  Genotypes for individuals in a pedigree can usually be determined with knowledge of inheritance and probability.


Over the past ten years nearly 200 elephants have died annually as a result of conflict with humans in Sri Lanka India.  In India man and elephant have co-existed in the island from prehistoric times, and over the past 3,000 years the elephant has been considered an important and venerated cultural, religious icon.  Experts believe that at the turn of the 19th century there were 20,000 elephants in Sri Lanka.  The present population is less than 3,500 elephants.  In 1998 over 350 elephants were killed in Sri Lanka. (www.bentghic.com/sri_lanka/issues.htm)



In a woeful version of natural selection, or arguably artificial selection, ivory poaching may be causing Asian elephants to lose the gene that allows them to develop tusks.  About 40 to 50 percent of the animals are normally tuskless, but in Sri Lanka, more than 90 percent of the population is not growing tusk. “When you have ivory poaching, the gene that selects for whether an elephant has tusks or not will be removed from the population,” said Paul Toyne, a species conservation officer on the WWF. (www.save-the-elephants.org)
Objectives:

Learn the meaning of all symbols and lines that are used in representing a pedigree.

Predict geneotypes for all individuals shown in two sample pedigrees.

Investigate real life cause, effect and solutions to environmental issues.

Procedure:


The pedigree in Figure 1 shows the pattern [image: image2.png]Asian Elephant with tusks Asian Elephant without tusks




Of inheritance in a family of a specific trait.

the trait being shown is elephant tusk.  Geneticists

Recognize two general tusk characteristics in Asian

elephants.  The males have visible tusk and the 

Females do not have visible tusk.  The gene 

Responsible for Tusks (E) is dominate over 

The gene for no tusk (e).
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In a pedigree, each generation is represented by a Roman numeral.  Each elephant in a generation is numbered.  Thus each elephant can be identified by his/her generation numeral and number.  Males are represented by square symbols while females are represented by round symbols (Figure 1) 

All darkened symbols on a pedigree are individuals who are homozygous recessive (ee) for the trait being studied.  Therefore, 

elephants I-1 and II-2 have (ee) genotypes.  They are the only two individuals who are homozygous recessive and show the recessive trait.  They have no tusk.


All undarkened symbols have at least one dominant gene (E).  The genotype for person I-2 is either (EE) or (Ee).  Punnett squares can be used to aid in determining the genotypes.  If the mother (I-2) is EE, then a Punnett square such as the one in Figure 2 results in all children having tusk.  Even though the Asian female does not have tusk she carries the genes for tusk in her DNA.

1) Do the pedigree symbols for the children support this? _no__ (yes or no) 

2) What are the Genotypes for children II-3 in figure 1? ____Ee__________________

3) What are the genotypes for children II-4 in figure 1? _____Ee_________________
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Since they have tusk, II-3 and II-4 can only be (Ee) because the father is “tuskless (ee)” and the mother has the genes for “tusk (Ee).”  Because he has tusks, elephant II-1 (Husband of oldest daughter) may be (EE) or (Ee). All children would be (Ee) tusked if the father were (EE) (Figure 2) 

 4) Does the pedigree support this? _yes_ (Yes or No) 

If the father were (Ee), half the children would probably have no tusk (ee) Figure 3.[image: image5.png]E E
Ee | Ee
Ee | Ee
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5) Does the pedigree support this? _no_ (yes or no)

There are not enough children to make a definite conclusion.  With only one child, either genotype is possible for the father.  Therefore, his genotype is shown as (E?).

Part II

Using the same genes as above for elephant tusk inheritance, determine the genotypes of all individuals in family A (figure 4) and Family B (Figure 5).  Record the genotypes of each elephant in Data table 1 be sure to include genotype (letters) and phenotype (physical characteristics, tusk or no tusk).
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	Individual


	Genotype

EE,Ee,ee
	Heterozygous Dominant

Homozygous recessive

Homozygous Dominant
	Phenotype

“Tusker”

“no tusk”

	I-1
	E?
	Homo/Heter Dominant
	Tusk

	I-2
	ee
	Homozygous Recessive
	No Tusk

	II-1
	E?
	Homo/Heter Dominant
	Tusk

	II-2
	Ee
	Heterozygous Dominant
	Tusk

	III-1
	E?
	Homo/Heter Dominant
	Tusk

	III-2
	E?
	Homo/Heter Dominant
	Tusk

	III-3
	E?
	Homo/Heter Dominant
	Tusk

	III-4
	ee
	Homozygous Recessive
	No Tusk

	IV-1
	E?
	Homo/Heter Dominant
	Tusk

	IV-2
	Ee
	Heterozygous Dominant
	Tusk


The following area is to be used for Punnett squares.
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Family B (Figure B)

	
	Individual


	Genotype

EE,Ee,ee
	Heterozygous Dominant

Homozygous recessive

Homozygous Dominant
	Phenotype

“Tusker”

“no tusk”

	29)
	I-1
	ee
	Homozygous Recessive
	No Tusk

	30)
	I-2
	ee
	Homozygous Recessive
	No Tusk

	31)
	II-1
	Ee
	Heterozygous Dominant
	Tusk

	32)
	II-2
	ee
	Homozygous Recessive
	No Tusk

	33)
	II-3
	ee
	Homozygous Recessive
	No Tusk

	34)
	II-4
	EE
	Homozygous Dominant
	Tusk

	35)
	III-1
	ee
	Homozygous Recessive
	No Tusk

	36)
	III-2
	ee
	Homozygous Recessive
	No Tusk

	37)
	III-3
	Ee
	Heterozygous Dominant
	Tusk

	38)
	III-4
	Ee
	Heterozygous Dominant
	Tusk

	39)
	III-5
	Ee
	Heterozygous Dominant
	Tusk

	40)
	III-6
	Ee
	Heterozygous Dominant
	Tusk

	41)
	III-7
	Ee
	Heterozygous Dominant
	Tusk

	42)
	III-8
	Ee
	Heterozygous Dominant
	Tusk

	43)
	III-9
	Ee
	Heterozygous Dominant
	Tusk

	44)
	III-10
	Ee
	Heterozygous Dominant
	Tusk

	45)
	III-11
	Ee
	Heterozygous Dominant
	Tusk

	46)
	III-12
	Ee
	Heterozygous Dominant
	Tusk

	47)
	IV-1
	ee
	Homozygous Recessive
	No Tusk


The area below is to be used for Punnett squares: [image: image1.png]48) 49)
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Analysis:
Investigate the following recopied figure of Family A.  Answer the questions using your knowledge of genetics and facts from the lab to support your answers. 

Use the area below for Punnett square work.

6) What are the three changes to this copy of 
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Figure 4 Family A? ___________









_____I-2 is now Ee_________________









_____II-2 is now ee_________________









_____III-3 is now ee________________









_________________________________









Fill in the data table for each individual of










this new family of Asian elephants

	
	Individual


	Genotype

EE,Ee,ee
	Heterozygous Dominant

Homozygous recessive

Homozygous Dominant
	Phenotype

“Tusker”

“no tusk”

	52)
	I-1
	Ee
	Heterozygous Dominant
	Tusk

	53)
	I-2
	Ee
	Heterozygous Dominant
	Tusk

	54)
	II-1
	Ee
	Heterozygous Dominant
	Tusk

	55)
	II-2
	ee
	Homozygous Recessive
	No Tusk

	56)
	III-1
	E?
	Homo/Heter Dominant
	Tusk

	57)
	III-2
	Ee
	Heterozygous Dominant
	Tusk

	58)
	III-3
	ee
	Homozygous Recessive
	No Tusk

	59)
	III-4
	E?
	Homo/Heter Dominant
	Tusk

	60)
	IV-1
	E?
	Homo/Heter Dominant
	Tusk

	61)
	IV-2
	Ee
	Heterozygous Dominant
	Tusk
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Part III 

The following is the family tree for the Rosamond Gifford zoo Asian elephant breeding program.

	Elephant
	Sex
	Parents
	Year Birth
	Living location

	Indy
	Male
	?
	Wild caught
	Rosamond Gifford zoo

Syracuse NY

	Targa
	Female
	?
	Wild caught
	Rosamond Gifford zoo

	Romani
	Female
	?
	Wild caught
	Rosamond Gifford zoo

	Mali
	Female
	Indy/Targa
	1997
	Rosamond Gifford zoo

	Stillborn
	Female
	Indy/Targa
	1999
	Died at birth

	Tundi
	Male
	Indy/Romani
	1991
	Wipshade zoo 

Europe

	Kirina
	Female
	Indy/Romani
	
	Rosamond Gifford zoo

	Preya
	Female
	Indy/Romani
	2000
	Died of Herpes/2003

	Shanti
	Female
	?
	?
	Buffalo zoo

	Kumari
	Female
	Indy/Shanti
	2000
	Died of Herpes

	Kundulah
	Male
	Shanti/?
	2002
	Lived


65 – 80)

Create a Pedigree chart for Indy’s family.  Be sure to use the rules of a pedigree chart to indicate the following:



1) Sex of the individual
2) Generation of the individual
3) connect family relationships


You do not have to do the Genotypes or Phenotypes of the Elephants in this family tree.
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Application questions:

7) How many offspring does Indy have? ____Indy has 5 offspring not counting the still born.________________

8) Who are the daughters of Romani? _____Romani’s daughters are Preya and Kirina._____________________ ____________________________________________________________________________________________________________________________________________________________________________________

9) Would it be a good idea to mate Karina with Tundi? _No____
10) Explain why this would not be a good idea.
 __It is a bad idea because Karina and Tundi are brother and sister.____________________________________
____________________________________________________________________________________________________________________________________________________________________________________

11) Asian elephants in the wild are considered an endangered species, what does this mean? ___An endangered species is one in which the population is close to going extinct (disappearing)._______________________

__________________________________________________________________________________________________________________________________________________________
The Rosamond Gifford zoo elephant family helps educate people about elephant endangerment everyday.  They

also breed the elephants to increase the population that is in captivity around the world.  Explain two reasons you think it is important to be breeding elephants in captivity.  

12) Reason # 1 
___One reason to breed elephants in captivity is to keep the population alive if wild elephants go extinct.  The elephants could then be reintroduced into the wild.__________________________________________
_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________
13) Reason # 2 
___Another reason to breed elephants in captivity is to use them to educate people about elephant population.________________________________________________________________________________
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
14) The Rosamond Gifford zoo participates in a Species Survival plan.  In this program a Pedigree Chart of 

all the elephants in captivity is kept.  Explain using facts and things you have learned from this lab how this could someday benefit the plight of the Asian elephants in Sri Lanka India.

____The zoos use pedigree charts to have successful and healthy breeding (no inbreeding).  They also use them to keep a record of the health issues that the elephants in captivity face.  A successful elephant breeding program can help the elephants in Sri Lanka directly by being used as a tool to educate people about ivory trade.  The elephants provide eggs and sperm for a low population, and the elephants and their offspring can be used to help reintroduce the elephants in the case that the wild population goes extinct._______________________________
_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
By M. Singer and K. G. Baum


