Handout III

1. Replication of DNA:
a. takes place in a “conservative” manner
b. takes place in a “dispersive” manner
c. takes place in a “semi-conservative” manner
d. usually involves one origin of replication per chromosome in eukaryotes
e. takes place only in the 3’ to 5’ direction

2. In a genetic disorder caused by a recessive allele, scientists cannot directly count those who carry the allele in a population. Why is this the case?
A) There is usually no discernible difference between carriers and non-carriers.
B) Recessive disease alleles are usually lost from the population.
C) The genes are most likely X-linked.
D) The alleles are recessive and therefore are very rare.
E) Environmental factors will mask the disease symptoms.


3. Ancient human migrations have been traced using
A) only mitochondrial DNA analysis.
B) only Y chromosome analysis.
C) only autosome analysis.
D)  mitochondrial DNA, Y chromosome, and autosome analyses.
E) only mitochondrial DNA and Y chromosome analyses.


4. The polymerase chain reaction (PCR) is a technique that
a. was used to demonstrate DNA as the genetic material
b. is used to determine the content of minerals in a soil sample
c. uses short DNA primers and a thermostable DNA polymerase to replicate specific DNA sequences in vitro.
d. measures the ribosome transfer rate during translation
e. detects the level of polymerases involved in replication


5. A single hair is found at the scene of a crime. Which technology would you use first to determine if the hair could have come from a certain suspect?
a. PCR
b. DNA sequencing
c. Fragment cloning
d. Probing
e. Antisense RNA

6. Which of the following statements regarding short tandem repeats (STRs) is false?
a. STRs are inherited.
b. STRs are the result of a single nucleotide base mutation.
c. The FBI uses 13 STR loci in its CODIS database to solve crimes.
d. STRs were used to confirm the execution of Tsar Nicholas II and his family.
e. DNA fingerprinting usually involves STR analysis.
7. The region of a DNA molecule carrying the information needed for synthesis of a specific protein is called a
a. codon.
b. chromosome.
c. gene.
d. complementary base pair.
e. histone


Short Answer Question 1
Analysis of STR loci has been used in the past to establish paternity in cases where the biological father of a child is in question. Below are the DNA fingerprints of 5 people in such as case: the child (C), the mother (M), and three potential fathers of the child (F1, F2, F3). In this experiment, the total DNA of each individual was cut with a restriction enzyme, ran on three gels. Each blot was probed with a radioactive probe A to specific STR locus (STR Probe A) and the results are shown below.
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     STR Probe A			STR Probe B			STR Probe C

a) Which male or males can be eliminated as the biological father of child C based on these data?
b) F1: In gel A, examination of lane with child’s STR alleles shows that the allele that had to be
contributed by father (bottom band) is NOT in F1 lane. Thus, F1 can not be the father.

c) Name the two methods used in DNA profiling and list one difference between them.


Short Answer Question 2
A) What is alternative splicing and how does it occur?
Alternative splicing allows for the production of multiple protein isoforms from a single gene by removing introns and combining different exons:
RNA splicing removes introns from pre-mRNA and connects the exons together. Splicing involves a complex called the spliceosome.

Alternative splicing of mRNA precursors provides an important means of genetic control and is a crucial step in the expression of most genes.
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B) How have SNPs identified by the Human Genome Project been used to locate genes involved in complex genetic diseases?
SNPs located close together on a chromosome tend to be inherited together, and a cluster of SNPs is called a haplotype. Because SNP haplotypes are widely distributed in the genome, they can be used as markers in linkage studies to identify the location of disease-causing alleles. For example, if a SNP haplotype is linked to (or near) a mutant allele causing a genetic disorder, people carrying this mutant allele will tend to have the same SNP haplotype. Comparison of haplotypes between those affected with a genetic disorder and those who are not affected will show different SNP haplotypes, and this information can be used to locate and identify the mutant allele associated with this genetic disorder.
These studies, which can be administered to large numbers of people, are known as genome-wide association studies (GWAS). They have been used to identify genes associated with type II diabetes, various cancers, cardiovascular diseases, and neurodegenerative disorders including Parkinson’s disease and Alzheimer disease. The use of SNPs and GWAS is helping unravel the number and identity of genes associated with complex diseases and is rapidly changing human genetics.
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