General Biology: Cells and Molecules


Name:







1. Using the table supplied (last page of the exam), determine which of the nucleotide sequences below has the potential to encode the following protein sequence: 

Val - Leu – Leu – Gln - Asp

A. UGUCUCUUGCAAGACA

B. AGUAUUGUUGCAGGAUU

B. UAGUUCUUUUACAGGAC

2. A naturally occurring coding strand composed of alternating C and U residues would result in the formation of:

a. a polypeptide containing alternating Leu and Ser residues

b. a polypeptide containing either Leu or Ser residues.

c. a polypeptide containing only Leu residues.

d. a polypeptide containing only Ser residues.

3. Below is a double stranded DNA sequence. The underlined sequences are introns.


5’ TATAATATCCGATGACCTGGAACCGTAACTGGCTAGGACACCCAGACGCTAATAAATCG

3’ ATATTATAGGCTACTGGACCTTGGCATTGACCGATCCTGTGGGTCTGCGATTATTTAGC

A. Give the transcribed RNA sequence (begin transcription at the arrow).

5’ UAUAAUAUCCGAUGACCUGGAACCGUAACUGGCUAGGACACCCAGACGCUAAUAAAUCG
B. Give the mRNA sequence.

5’ UAUAAUAUCCGAUGAAACCGUGGACACCCAGAUAAAUCG 3’
C. What is the amino acid sequence?

5’ UAUAAUAUCCG AUG AAA CCG UGG ACA CCC AGA UAA AUC G 3’



met lys pro ser thr pro arg stop

4. What are snrps and what is their function. (1 sentence max)

Snrp stands for Small nuclear riboprotein. It functions to recognize the intron/exon boundary and is involved in splicing out the introns.

5. A portion of a polypeptide produced by bacteriophage T4 was found to have the following sequence of amino acids:

…Lys-Ser-Pro-Ser Lue-Asn-Ala…

Deletion of a single nucleotide in one location on the T4 DNA template strand (the 3’ strand) with subsequent insertion of a different nucleotide nearby changed the sequence to:

…Lys-Val-His-His-Leu-Met-Ala…

A. What was the nucleotide sequence of the portion of the mRNA that encoded this portion of the ORGINAL polypeptide? Can you determine which nucleotide was deleted and which was inserted? Explain your answer in 2 sentences or less. Use scrap paper to work this out!

5’ AAA(or G) AGU CCA
UCA CUU AAU GCN (Where N is any nucleotide)

Yes, the nucleotide deleted was the first A in the Ser codon (a.a. position #2) while the nucleotide added was a G.

6. The genome of Drosophila (a fruit fly) replicates in approximately 3 minutes. The genome of E. coli replicates in about 20 minutes.  Drosophila have about 100 times more DNA than E. coli. How can you explain Drosophila’s faster replication of a much bigger genome?

The genome of the Drosophila is organized in linear chromosomes. during DNA replication, each chromosome may have many replication bubbles/forks operating on each chromosome, speeding up the process.

7. In each of the following cases of disputed paternity indicate whether, on the basis of the genetic evidence, the accused male should be eliminated from further consideration as the father.

Mother

Child

Accused Male


Eliminate Male?

A+


O+

AB+




Yes
 

A+


AB+

O+




Yes

O+


A+

O-




Yes

A+


B+

O-




Yes


8. 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 heterozygote being roan colored. In addition, the effects of the alleles for the absence of horns show complete dominance: HH and Hh are hornless and hh is horned. Genes at this locus show independent assortment.

a. give the expected phenotype of the F1 offspring of RRHH x rrhh

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

c. give the expected phenotypes and their proportions among offspring of an F1 x white coated, horned parent.

Show your work! (use attached scrap paper)

9. The haploid amount of DNA in humans is 1.67 x 10-24 grams. How much DNA would be found in a male cell:

a. during G1?
2x
b. after the S phase? 4x
c. after mitotic telophase and cytokinesis? 2x
d. after telophase and cytokinesis of meiosis I? 2x
e. after telophase and cytokinesis of meiosis II? 1x
* you can give relative amounts if you wish (i.e. 10x the haploid value…)

10. Place an X in the appropriate box:

 Genotype

Lactose (?)
Func. Enz?
Nonfunc. Enz?
No enz?


I+O+Z+

Y

X







I+O+Z-

Y




X




I+OcZ+

N






X


I+OcZ+

Y






X


I+OcZ+/F'O+

Y






X


IsOcZ+


N






X


I-O+Z+

Y

X







I-OcZ+/F'I+

N

X







IsOcZ+/F'I+

Y






X


I-O+Z+/F'Is

N






X

I+

= properly working repressor protein
I- = repressor protein which can't bind operator

IS            = repressor permanently bound to the operator

O+
= properly working operator
Oc
= operator which is permanently bound to repressor protein.

Z+
= good lac genes

Z- = mutated lac genes
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