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1. From two crosses of the general type AABB X aabb the F1 individuals of type AaBb were
testcrossed to aabb. The results are shown below.
Testcross progeny

Testcross

of F1 from cross AaBb aabb Aabb aaBb
1 360 380 230 230
2 310 315 287 288

Fbr each set of progeny, use the x2 test to decide if there is evidence of linkage.
( Bp %% T 5] X Chi-Square & , 53 Lkl X %48 X & (Testcross 1,2) 8% » #47 “#o %"
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Probabilities (p)
090 050 020 0.05 001 0.001

002 046 164 38 664 10.83
021 139 322 59 921 13.82
058 237 464 782 1135 16.27
.06 336 599 949 13.28 1847
161 435 729 11.07 1509 20.52
220 535 856 12.59 16.81 22.46
28 635 980 14.07 1848 2432
349 734 11.03 1551 20.09 26.13
417 834 1224 1692 21.67 27.88
487 934 13.44 1831 23.21 29.59
855 1434 1931 2500 30.58 37.30
16.47 24.34 30.68 37.65 4431 52.62

&

CONOUM AW -

"Ge3

2. There is an example of complementation test of wing length in fruit flies; six recessive mutations
causing short wings crossed in the following possible ways.

Mutant

Numbers 1 2 3 4 5 6
1 Short Long Short Short Long Short
2 Short Long Long Short Long
3 Short Short Long Short
4 Short Long Short
5 Short Long
6 Short

(1) How many genes would these mutations have defined?
(2) Which mutations would have been in the same genes(s)? (10%)
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3. (1) Consider a family where both parents have normal pigmentation, but they have an albino child.
If they have six more children, what is the probability that four will be normal and two will have
albinism? (3%)

(2) The restriction enzyme Eco RI cuts DNA at the sequence GAATTC, and the enzyme Msp |
cuts DNA at the sequence CCGG. On the average, how frequently will each enzyme cut double-
stranded DNA? (In other words, what is the average spacing between restriction sites?) (6%)

4. (1) While mutations have been observed in many different genes, they have not been isolated in
histones. Why should this be expected? If one wanted to produce antibodies to histones, would it be
any easy task? Explain your answer. (6%)

(2) A particular gene is necessary, but not sufficient, for a certain developmental fate. What is the

expected phenotype of a loss-of-function mutation in the gene? Is the allele expected to be dominant
or recessive? (6%)

3. Suppose you have a plate on which several transformed E. coli colonies are growing. You wish to

identify any colony that carries the rice gene that codes for a-amylase. Please list a step-by-step
procedure that would enable you to locate such a colony. (12%)

6. (1) What is RFLP analysis? (5%)
(2) Why is RFLP analysis useful in determining evolutionary relationship? (5%)

7. Indicate the polarity of each of the fi ollowing as either 5' or 3'. (6%)
(1) Translation of mRNA begins at this end.
(2) The base at this end of the anticodon is in the wobble position.

(3) The amino acid with the carboxyl end was desi gnated by a codon toward this end of the
transcript.

8. Describe the following terms. (21%)
(1) Alu family
(2) Pseudodominance
(3) Nucleolar organizer region -
(4) Merozygote
(5) C value
(6) Enhancer

(7) Centimorgan






