Anthro 260








Name: _________________

Midterm

1. Choose three concepts from the following list and explain the meaning of each in one or two sentences (3 pts): selection coefficient, crossing over, forces of evolution; biological population; equilibrium frequency, transfer RNA
a.

_____________________________________________________________________________
b.

_____________________________________________________________________________ 
c.

_____________________________________________________________________________ 

2. Choose three pairs of terms from the list below and explain the difference between the terms in each of the pairs. Use diagrams if necessary (3 pts): DNA vs. RNA; sex-liked trait vs. sex influences trait; mitosis vs. meiosis,  transcription vs. translation; gene flow vs. genetic drift

a.

_____________________________________________________________________________

b.

_____________________________________________________________________________

c.

_____________________________________________________________________________
3. Choose two types of proteins/groups of proteins from the list below. Briefly summarize the function of each in a living cell/organism (2 pts):

collagen; enzymes; receptors; regulatory proteins (transcription factors); histones; cytokines

a.

_____________________________________________________________________________

b.

4. Choose three concepts from the list below. Provide a detailed description of a specific example that can be used to illustrate each of the concepts that you have chosen (3 pts):

frequency dependent selection, balancing selection, founder effect, enzyme, directional selection for the recessive phenotype, epistasis
______________________________________________________________________________
______________________________________________________________________________

5. Write a complementary DNA strand for the following mRNA (1 pt):

  mRNA:      GCU   CGC   AGC   CGG   AAU

  DNA:        __________________________________________

6. Use all of the following elements to draw a diagram of a double stranded DNA molecule. Your diagram should include at least three base pairs (2 pts).
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	Amino Acid 
	DNA Base Triplets 

	alanine 
	 CGA, CGG, CGT, CGC 

	arginine 
	GCA, GCG, GCT, GCC
TCT, TCC

	asparagine 
	TTA, TTG

	aspartate 
	CTA, CTG

	cysteine 
	ACA, ACG

	glutamate 
	CTT, CTC

	glutamine 
	GTT, GTC

	glycine 
	CCA, CCG, CCT, CCC

	histidine 
	GTA, GTG

	isoleucine 
	TAA, TAG, TAT

	leucine 
	AAT, AAC, GAA, GAG
GAT, GAC

	lysine 
	TTT, TTC

	methionine 
	TAC

	phenylalanine 
	AAA, AAG

	proline 
	GGA, GGG, GGT, GGC

	serine 
	AGA, AGG, AGT, AGC
TCA, TCG

	stop 
	ATG, ATT, ACT

	threonine 
	TGA, TGG, TGT, TGC

	tryptophan 
	ACC

	tyrosine 
	ATA

	valine 
	CAA, CAG, CAT, CAC


7. For the following DNA codon: AAT
propose three point mutations that can be referred to as:

a) missense ___ ___ ___ (1 pt)

b) nonsense  ___ ___ ___ (1 pt)

c) synonymous ___ ___ ___ (1 pt)

8. Veronica Smith has type A blood; her sister Dorah has type B blood; their brother Mike has type O blood.

a. What are the genotypes of their parents? ________and_______(1 pt)

b. What are the genotypes of each sibling?

Veronica: _________   Dorah: __________ Mike: ___________ (3 pts)

c. What are the chances of Mr. and Mrs. Smith having a child with type AB blood? ____________(1 pt) 

9. Make a chart illustrating allele frequency change caused by directional selection for the dominant phenotype. Begin with fr(A)=0.4 and fr(a)=0.6 (1 pt)
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10. The genotype of Mrs. Dole is: KK, LP, Zz, Ff, ee, dd, AB, PP, Oo

a. How many different types of gametes can she produce? ________________(1 pt)

The genotype of Mr. Dole is: kk, LL, zz, Ff, EE, DD, BB, Pp, Oo

b. What are the chances of this couple having a child with a Kk, LL, zz, ff genotype? ______ (1 pt)

c. What are the chances of this couple having a child with a Kk LL, zz, ff, ee genotype? ______ (1 pt)

11. According to the Hardy-Weinberg theorem, if fr(BB) = 0.36, then 

fr(B) = ______________   (1 pt)     fr (Bb) = ________________ (1 pt)

12. Recessive allele h codes for hydrops fetalis, a severe form of Thalassemia, caused by the loss of alpha hemoglobin chains. All hh homozygotes die en utero. 

In a population from Istanbul, 20% of the people are carriers of the h allele. Find the allele frequencies

(note that the population is clearly NOT at the Hardy-Weinberg equilibrium):

fr(H) = _________


fr(h) = _______________ (1 pt)

What type of natural selection is described in this scenario? ___________________________(1 pt)

13. The female that is shown on the pedigree below as a dark circle suffers from an mtDNA-linked hearing loss. Which individuals in the second and third generation will have an mtDNA-linked hearing loss? Mark them as dark circles and/or squares (1 pt).

14. The male shown on the pedigree below as a dark square has hairy ears (a Y-linked trait). Nobody else in the first generation has hairy ears. Which individuals in the second and third generation will have hairy ears? Mark them as dark circles and/or squares (1 pts).
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15. fr(B)0 = 0.6, fr(n)0 = 0.4     Fill in the blanks (1 pt):

	
	BB
	Bb
	bb

	fitness (w)
	0.2
	1
	0.6

	selection coefficient (s)
	
	
	

	
	
	
	


What type of natural selection is described in this exercise? ___________________________(1 pt)

What are the equilibrium points? (name all) 
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ˆ

 = ___________________________________ (1 pt)

How do you expect the allele frequencies to change over time? Make an approximate chart (1 pt):

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


 1      2      3      4     5      6      7     8      9     10    11   12    13    14    15   generations

16. The population of Easter Island is a hybrid population resulting from interbreeding between populations from South America and from other Polynesian islands. Find the genetic contribution of Polynesians to the population of Easter Island, if allele frequencies in each of respective populations are as following:

fr(A) South America= 0.9
fr(A) Polynesia= 0.3   fr(A)Easter Island= 0.7 

The genetic contribution pf Polynesians = ____________________ (1pt)

17. Alleles F and f are responsible for the thickness of the fur among macaques. FF homozygotes have very thick fur; Ff heterozygotes have sparse fur; ff homozygotes are bald. A study of fur thickness in a macaque population allowed you to determine the genotypes of the monkeys as follows:

#FFo  = 20 individuals

#Ffo   = 560 individuals

#ffo    = 420 individuals

Find the frequency of each allele in the population (1 pt):   

fr(F) = ______       fr(f) =  ______                          
What genotype frequencies are expected for these allele frequencies, if the population is in Hardy-Weinberg equilibrium? How many individuals are expected to have each genotype, according to the Hardy-Weinberg equilibrium?

                        fr(FF)E  =                          

#(FF)E  =   ____________                       

                        fr(Ff)E  =                          
#(Ff)E   =   ____________                       

                        fr(ff)E  =                           (1 pt)
#(ff)E    =                            (1 pt)

Find  ______________________________________________________________________ (1 pt)
Does the population actually deviate from the Hardy-Weinberg equilibrium? Explain your answer.

                                                                                                                                             (1 pt)
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