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0 1. (10 marks) The diagram below represents a region of double stranded DMA that harbours an Escherichia coli
gene.

’,// ;1. (1 mark) Draw the gene's transcript just below the diagram. \/ @

Assume: "+1 bp" indicates the transcription start site, "+ 2,000 bp" indicates the transcription termination site, that
the top strand in the diagram represents the gene's nontemplate DNA strand, and that the 5'-UTR (untranslated
O region) is 200 bases and that the 3'-U'I'R/i%s.

b. (5 marks) Please label your diagram indicating the following information. i) The 3° end of the tr cript. i) :
The promoter element making sure you indicate its loecation on the nontemplate stra.nd./iii) The translation s
site (AUG). iv) The translation stop site (assume it is UA(% v) The tw‘cyil' Rs, vi) The 3’ end of the template
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b. (4 marks) How long in amino acxd residues is the protein expressed from this gene? 1, qum ew' (/:'
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2, a. (6 marks) Wild type E. coli expresses 2 units of B-galactosidase when grown with glycerol as the sole carbon

source and 2,800 units when grown in glycerol medium when IPTG is also present. How much B-galactosidase

would you expect the following strains to express in medium with glycerol as the sole carbon source and in medium O
with glycerol as the sole carbon source and IPTG? Note: IPTG acts as an inducer of the lac operon but does not

A mrethe lac permease for entry into cells. @/ﬁf(ﬂ.«/ WJW“‘?T th 7@'&;( OLLwity nsots st
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binding site for CAP-cAMP is designated “ac”).

Strain # and strain genotype

glycerol glycerol and IPTG
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)\(O b (4 marks) Which of the above strains would not be\ablrm'ﬁ\‘r‘} with lactose as the sole carbon source? Indicate
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3. (10 marks) You decide to perform dideoxy sequencing on a PCR product. You add the appropriate primer (5'-
GATCA-3"), DNA polymerase, DNA template, buffer, INTPs (one of them, dGTP, radioactive), and a small
amount of one of the four ddNTPs to four reaction tubes. After separating the reaction products by running a
polyacrylamide gel and performing autoradiography the following image was obtained. Lanes are labelled
according to the ddNTPs added. When answering this question assume that the smallest fragment seen on the gel is
100 nucleotides long and contains about 25 A, C, G and T residues.
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a, (2 marks) What is the DNA sequence as determined from the above autoradiogram? Label the 5’ and 3' ends.

NE-TAGCCTCGTET AR -2

~

b. (2 marks) Suppose that you added 0.1 nm;i ai much j(ATP to the reactlon used inlane 1. What effect would

. this have on the banding pattern in lane 17 ¥
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¢. (2 marks) What is tHe sequence of the 4 nucleotides at the 5' end of the molecule that generated the largest band

in the above gel?
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d. {2 marks) What you would expect to see if you prepared a reaction using a nucleotide mix containing only
ddTTP dATP, dCTP, dGTP (assume that one of the INTPs was radioactive).
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e (1 marks) What you would‘éxpsct to see if you prepared a reaction using a nucleotxde mlx containing only " ’:‘\
dATP, dCTP, dGTP, dTTP (assume that one of the dNTPs was radlo'actlve) o ‘D,& )
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f. (1 marks) What is thehucleotid at th ' end of the DNA molecule that gensrate és ' a{band?
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4. (10 marks) To charactenze acloned 5.2 kbp fragment you have decided to begin by gonstructiag a restriction M

map. Using Sall and Bglll, followed by gel electrophoresis, you determine the number and size of the fragments

.produced by these enzymes alone and in combination. \./
e I Lheon

Enzymes Restriction fragment sizes in bp

IYyou 3

Y| Ner i@ﬁ
Sall 1,400 bp and 3,800 bp—~—————f—__
Bglll - &g‘;«’& 800 bp and 4,400 bp | §® h&j&}\_ﬁ
Both enzymes 600 bp, 800 bp and 3,800 bp cm o

Construct a restriction map from these data, showmg the posmﬁ of the restriction sites relative to one another and
the distance een them in base pairs.
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3. a. (8 Marks) Use the genetic code at the bottom of this page to complete the following table. Assume that
transcription of the template strand is from left to rjgfit and that the columns represent transcriptional and
translational alignments/ Indicate 7e polarity of the DNA strands, tRNA, mRNA and protein in the blank column

on the left side of the $éble.
AT T cilanty INA double helix
=l (template strand)

A ,sy’DNA double helix
) - ,{nontemplate strand)

CI*[°ITIAIC[TIGIA”
SITiGlafr [elalc|TIa]A
GlUGIA[u|GRIc|ujal8lA] 5P
U G' A"u u u 3’ 5& Appropriate tRNA
L

C AC U ﬁ C anticodon

\) GLW Methionine " sl / Amino acids in polypeptide
o L
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b) (2 marks) What would be the amino acid sequence in the polypeptide be if the first anticodon (the one on the
left side of the table was GAU?
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1) (3 points) A double stranded DNA molecule was subjected to the dideoxy DNA sequencing method.
Shown below isan automdmgram obtained from the sequencing gel.
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.” b) (2 points) One of the bands in the above sequencing gel is circled. What are the five nucleotides at the

3’ end of the DNA molecule making up this band?
- AGAAC -

2) 2 pomts)Bymlstakeyoummtogetherﬂae following two strains, Describe a simple experiment that will O’

allow you to jgolate the two strains.
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3) (5 points)The figurebelow represents the restriction map (using EcoR 1) of the geneDET 2 from
Arabidopsis thaliana. The distance between the cut sites is presented on the figure. Describe the
results of a Southern blot experiment performed with DNA samples coming from wild type 4.
thaliana and a deletionmutant lacking nucleotides 1100 to 1900 (both DN A samples were cut with Ecorl
priorto electrophoresis) Your answer should include thenumber of bands observed on the blotas well as
the size of the bands (in bp). The probe used for the experiment spans mucleotides 1300 to 2200,
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