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Indicate the inheritance pattern of the following pedigree (1-6), Choose the
best answer from: autosomal recessive, aurosomal dominant, sex-linked

recessive, sex-linked dominant, Y-linked, cytoplasmic {(maternal) inheritance,
maiernal effect
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L. A cell-free extract is prepared from Type I1IS pneumococcal cells.
Treatments of this extract with protease and RNase have no effect on its
subsequent capacity to transform recipient Type IIR cells to Type IS,
however, a reatment with DNase prevents the ransformation from Type TIR
to Type IIS cells. What conclusion can you draw from this experiment?
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For each of the following partial diploids indicate whether - galactosidase
formation is inducible or constitutive,
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Hint: 1, 0, and z represent lacl, cperator, and JacZ, respectively.
+ and - ndicaie the wild-type and loss of functon atleles.
$ is a negative dominant allefe.

13 What is the probability of producing an offspring recessive for all four traits
by the Aa Bb Cc Dd parents. Assuming that A, B, C, and D genes are not
linked.

14 In a series of 94075 babies born in a particular hospital, 10 were
achondroplastic dwarfs (an autosomal dominant condition). Two of these ten
had an achondroplastic parent. The other 8 babies each had two normal
parents. What is the apparent mutation rate at the achondroplasia locus?

13 Assuming wobble can occur, what two codons could be recognized by the
antcodon 3°-GAG-5'7 Write the codon in the 5'-3" directon.

16 What is the result of muration caused by tautomerization of thymine of an
A T pair?

17 Identify the end product of an abortive wansposition carried out in a recA-
deficient host by a transposon with mutarions in the resclvase gene.

18 Which repair system cleaves thymine dimers?

13 A mutant is isolated thar cannot be reverted. What type of chromosome
aberration might it carry?

20 Retinoblastoma is caused by inactivation of a regulatory gene that normally
holds cell division in check, what would be the likely phenocype {normal or
malignant) of a hybrid between a retinoblastoma cell and a normal cell?
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II, Short Essay (8% each, total 40%)

41 Assume the following sequence of events: Eukaryotic DNA replication
begins; DNA is pulse-labelled with low specific activity thymidine: DNA is
then polsed with bigh specific activity thymidine, Show what the resulting
autoradiograph will actually look like if the two daughter duplexes twist
around each other (i.e,, the "bubbles” coltapse into straight lines)

22 Antitermination and attenuaticn are both ¢concerned with terminztion of
ranscription. How do they differ? { Hine consider the roles of ribosome and

RNA polymerase)

23 Are ali proteins translated from a single polycistronic mRNA necessarily
made in the same quantity? Why?

24 Under the electron microscope, the DNA of a mutant 4 phage is measured to
be 15 um (106 m) and that of a wild-type A is 17 pm. (a) How many base
pairs were deleted form the mutant phage. Please show your calculation.
(b) Give one method, other than the electron nlicroscopy, that can be used
(o estirnate the size of DNA.

23 A mutant E coli cell has an aminoacyl-tRNA synthetase that should attach
the amino acid phenylalanine to jts tRNA (IRNAPhe), Ar the elevated
temperature of 420C the amino acid arginine was attached 1o tRNAPE,
What consequence wWould this have for the proreins that cell makes at the
elevated temperature? Would this affect the functon of these proteins?
Why, or why noit?




