BIO 184 Laboratory

 

CSU, Sacramento

Spring 2005

Homework Assignment #1 - Due February 24h
1)
The average pea pod contains about 7 peas.  If heterozygous round pea plants are self-fertilized, what proportion will have:
a)  all round peas

Answer:  ¾ x 10 exp 7 = 2,187/16,384= 13.5%
b)  all wrinkled peas

Answer:  ¼ x 10 exp 7= .0061%
c)  all round peas or all wrinkled peas

Answer:  add the answers of a plus b; = 13.5061%  
d)  5 round and 2 wrinkled peas
Answer: = 31.2%

N=7; PA= P R- = 3/4 : r=5

PB = P rr = ¼ : s=2
7!/5! x 2! [(3/4)5 (1/4)2]

2)
In the pea, tall plant height (T) is dominant over short (t).  Pure-breeding tall and short plants are crossed.
a)  What will be the genotype and phenotype of the F1?

Answer:  F1 genotype = Tt, F1 phenotype = tall


Parents:  
tall TT x short tt


F1


Tt tall

b)  If the F1 is selfed and 400 F2 plants are raised, how many would be expected in each phenotypic class?

Answer:  300 tall and 100 short.  Selfing the F1 (Tt x Tt) would produce a genotypic ratio ¼ TT: 2/4 Tt: ¼ tt.  Because (T) is dominant, the phenotypic ratio would be ¾ tall and ¼ short.  For 400 progeny:  3/4 x 400= 300 tall and ¼ x 400 = short

c)  How many F2 would be expected to be pure breeding when selfed?

Answer:  200. Only the homozygotes will be pure breeding.  That includes the 100 short plants because they must be homozygous (1/4 cc x 400 = 100) plus the homozygous dominant tall plants (1/4 CC x 400 = 100)
3)
Polydactyly (extra digits) is a dominant trait caused by gene P, as opposed to the normal allele p.  Cystic fibrosis, c, is a recessive disease, as opposed to the normal condition, C.  A polydactylous woman, otherwise normal in phenotype, marries a healthy normal man.  Their four children have the following phenotypes:


Child 1 is normal in all respects.

 
Child 2 is polydactylous, otherwise normal.

Child 3 has cystic fibrosis, otherwise normal.


Child 4 has cystic fibrosis and is polydactylous.

a)  What is the genotype of the mother?

b)  What is the genotype of child 3?

c)  What is the genotype of child 4?

d)  What is the chance that child 1 is heterozygous for cystic fibrosis?

Answers:
a)  PpCc

b)  ppcc

c)  Ppcc

d)  2/3

From their phenopytpes, the genotypes of the mother and father can be written P-C- and ppC-, repectively.  Because children 3 &4 suffer from cystic fibrosis (cc), both parents must be heterozygous (Cc) for this characteristic.  Children 1 &3 are not polydactylous (pp).  Thus, the mother must be heterozygous (Pp) for this characteristic.  Child 3 must be homozygous recessive (ppcc) to have normal digits and cystic fbrosis.  Child 4 must be heterozygous for poloydactyly (Pp) because the father is homozygous recessive (pp) and suffers from cystic fibrosis (cc) Because child 1 does not suffer from cystic fibrosis (C-) and both parents were heterozygous (Cc), the chance that child 1 is heterozygous is 2/3 by conditional probability.

4)  
In poultry, a crested head is produced by a dominant gene C and plain head by its recessive allele c.  Black feather color R- is dominant to red rr.  A dominant black-feathered, plain-headed bird is crossed to a homozygous red-feathered, crested-headed bird.  What phenotypic and genotypic ratios are expected from testcrossing only the F1 black-crested birds?  Hint:  Remember to account for the relative frequencies of the different genotypes in this one phenotypic class.
Answer:  ¼ RrCc= black, crested:  ¼  Rrcc= black, plain;  ¼ rrCc= red, crested;  ¼  rrcc=red, plain

The initial cross could either be Rrcc or RRcc x rrCC.  In either case, the black crested birds from this cross (RrCc only) are to be test crossed (rrcc) yielding the above results.

5)  
In the garden pea, yellow cotyledon color is dominant to green, and inflated pod shape is dominant to the constricted form.  When both of these traits were considered jointly in self-fertilized dihybrids, the progeny appeared in the following numbers: 
193  green, inflated

184  yellow, constricted

556 yellow, inflated

61  green, constricted

Test the data for independent assortment.

Answer: 
expected ratios are the following (using 994 as the total offspring):
193  green, inflated

(3/16)(994)=186.4

184  yellow, constricted 
(3/16)(994)=186.4


556 yellow, inflated

(9/16)(994)=559.1

61  green, constricted

(1/16)(994)=62.1

Using the chi squared test with the above expected and observed numbers to test independent assortment (9:3:3:1):

(193-186)2    +    (184-186) 2
+ 
(556-559) 2
+ 
(61-62) 2

=  0.31

     186

        186                           559                             62

degrees of freedom= n-1= 4-1=3

using chart to convert to p value >0.05 so we fail to reject the null hypothesis (or in other words accept it)

6) 
The following pedigree is for a rare trait:
a)  What is the most probable mode of inheritance for the trait indicated above?

Answer:  autosomal dominant
b)  If individuals IV-4 and IV-6 marry, what is the probability of them having a child homozygous for the allele determining the trait?

Answer:  cannot have one 0%
c)  If individuals IV-5 and IV-6 marry, what is the probability of them having a child with the trait?

Answer:  ½
7)
In Drosophila, the map of three recessive X-linked mutations, v (vermilion eyes), s (sable body color), and sd (scalloped wings), is shown below:

 v

 s

 sd

33.0

43.0

51.5

Vermilion, sable females are mated to scalloped males, and the F1 heterozygous females are test-crossed.  Assuming no interference in this region of the chromosome, if 10,000 testcross progeny are produced, how many should have the following phenotypes?

a)  vermilion eyes, otherwise normal

b)  scalloped wings, otherwise normal

c)  wild type

d)  sable body color, otherwise normal

e)  recalculate your answers for the above assuming a coefficient of interference of 0.7

Answers:

a)  42

DCO event so (10,000)(0.1)(.085)/2=42 
b)  4032
10,000-all recombinants/2

So (10,000 – 85 – 1000 – 850 )/2 = 4032   
c)  425
(10,000)(.085)/2=425   
d)  500

(10,000)(.1)/2=500   

e)  with a coeffiecient of interference of 0.7;  a= 13
8)
Assume a gene for warped wings (W) in Drosophila that is dominant and X linked.  Give the expected genotype and phenotypic ratios for the progeny of each of the following crosses:
a)  warped male x normal female

b)  warped heterozygous female x normal male

c)  warped heterozygous female x warped male

d)  warped homozygous female x normal male

Answer: 


Male
     
Female


Male


Female

a)
WY
x
++

all + Y normal


all W + warped

b)
+Y
x
W+

½ +Y normal


½ ++ normal






½ WY warped


½ W+ warped

c)
WY
x 
W+ 

½ +Y normal


½ WW warped






½ WY warped


½ W+ warped

d)
+Y
x
WW

all WY warped

all W+ warped

9)
For each of the following stated phenomena, indicate whether it occurs in mitosis and/or meiosis and the phase (e.g. interphase) at which it occurs.



a)  Chromosomes line up with their centromeres on the equatorial plate.

Answer: mitosis, metaphase; meiosis, metaphase II


b)  DNA replication occurs

Answer: interphase before mitosis and meiosis


c)  Homologous chromosomes undergo synapsis

Answer:  meiosis, prophase


d)  Centromeres divide and sister chromosomes move to opposite poles

Answer:  mitosis, anaphase;  meiosis, anaphase II


e)  Homologous chromosomes segregate to opposite poles

Answer:  meiosis, anaphase 1


f)  Chromatids are first visually recognized through a light microscope

Answer:  prophase of meiosis and mitosis


g)  Independent assortment of chromosomes occurs

Answer:  meiosis, anaphase 1

10)  
In cattle, the effect of the allele producing red coat color (R) is incompletely dominant over the effect of the allele producing white coat color (r), the Rr heterozygote being roan colored.  In addition, the effects of alleles for the absence of horns show complete dominance: HH and Hh are hornless (“polled”) and hh is horned.  Genes at the R and H loci show independent assortment.  


a)  Give the phenotype of the F1 offspring of RRHH x rrhh.

Answer:  roan hornless


b)  Give the expected phenotypes and their proportions among the offspring of an F1 x F1 mating.

Answer:  1 red horned: 2 roan horned: 1 white horned:  3 red hornless:  6 roan hornless: 3 white hornless


c)  Give the expected phenotypes and their proportions among the offspring of an F1 x the white-hormed parent.

Answer:  1 roan horned: 1 roan hornless: 1 white hornless:  1 white horned
