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Spring 2005
Additional Exam Study Questions

Here are two more study questions to help you prepare for the RDM
exam on April 26", 2005!



Question 13

You are given a 300 nucleotide long DNA template and a 30 nucleotide (bp) long primer
that anneals to the 3’end of the template DNA as shown below:

30 bp

3" —TAGCGCTCGATC 5"

a) What will be the length(s) of the primer extension product(s) if you provide DNA
polymerase, buffer needed for DNA synthesis, and the following nucleotides:

1. all four dNTPs (dATP, dCTP, dTTP, dGTP):

2. all four dNTPs (dATP, dCTP, dTTP, dGTP) and ddGTP:

3. only three dNTPs (dGTP, dATP, dCTP) and ddTTP:

b) Imagine that 4 nucleotide primers would work for PCR. Show where each of the
following 3 primers would anneal on the denatured strands below and indicate the
direction of DNA synthesis (with an arrow):

Primer 1: 5'—GTTC-3" Primer 2: 5’'—GCCC-3" Primer 3: 5'—TATT-3"

5’ ACTTCGTTCGCCGGGGCTCGATCGATATTTGGAAT 3’

3’ TGAAGCAAGCGGCCCCGAGCTAGCTATAAACCTTA 5’

c) What is the product of a PCR reaction using Primers 2 and 3 above? Primers 1 and 3
above? Explain your answer.

d) Four nucleotide primers like the ones shown in part b) would NOT be the best
choice for PCR. Why not?



Question 14

Oh no! The tubes containing the two plasmids you have been given to work with have
lost their labels! Plasmids A and B (shown below) were constructed using the same
vector, pUC19, but contain different inserts of unknown sequence. To complicate
things, each insert was cloned into the same restriction sites in pUC19 and each insert is
the same length (2.5 kb).

To determine what insert is in each plasmid, you decide to use PCR to amplify the
insert-containing region and then send the two PCR products to be sequenced.

a) On the figures above, draw the binding sites for the primers you will synthesize to
amplify the insert-containing region in plasmid A and plasmid B. Clearly indicate what
strand the primers will bind to and indicate the direction of DNA synthesis.

b) What five reagents (not counting buffer) are required for a given reaction (A,T,C,G)
in DNA sequencing?

1

1.
2.
3

c) Which of these five is NOT used for DNA synthesis in vivo?
Explain why not.

To learn more about the gene inserted in plasmid A, you decide to BLAST a portion of
the sequence of your PCR product, and obtain the following scores and E values:

Score E
Sequences producing significant alignments: (bits) Value
gene 1 44 0.19
gene 2 52 8e-04
gene 3 40 29
gene 4 40 29

d) Which gene (1, 2, 3, or 4) do you think is cloned into plasmid A? Why?



Question 14 (continued)

You next decide to BLAST the entire sequence of your PCR product to see if any other
organisms have this particular gene. You are excited to find that Mus musculus (house
mouse) has a gene that is very similar to your Drosophila melanogaster gene, and you
decide to clone the mouse gene. The GenBank entry for this gene (eyes absent 2 or eya2)
is attached.

e) Using the attached sequence, design two primers that will allow you to amplify the
coding sequence of eya2. Make each primer less than 30 nucleotides long. Be sure to
indicate the 5 and 3" ends of the primers and indicate which parts of the eya2 sequence
your primers are specific for (i.e. nucleotide numbers).

f) What will the size of your PCR product be using these two primers?
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1: NM_010165. Mus musculus eyes...[g1:33859549] Links
LOCUS NM 010165 2378 bp mRNA linear ROD 21-MAR-2004
DEFINITION Mus musculus eyes absent 2 homolog (Drosophila) (Eya2), mRNA.
ACCESSION NM 010165
VERSION NM 010165.1 GI:33859549
KEYWORDS
SOURCE Mus musculus (house mouse)
ORGANISM Mus musculus
Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;
Mammalia; Eutheria; Rodentia; Sciurognathi; Muridae; Murinae; Mus.
REFERENCE 1 (bases 1 to 2378)
AUTHORS Rayapureddi,J.P., Kattamuri,C., Steinmetz,B.D., Frankfort,B.J.,
Ostrin,E.J., Mardon,G. and Hegde,R.S.
TITLE Eyes absent represents a class of protein tyrosine phosphatases
JOURNAL Nature 426 (6964), 295-298 (2003)
PUBMED 14628052
REFERENCE 2 (bases 1 to 2378)
AUTHORS Clark,S.W., Fee,B.E. and Cleveland,J.L.
TITLE Misexpression of the eyes absent family triggers the apoptotic
program
JOURNAL J. Biol. Chem. 277 (5), 3560-3567 (2002)
PUBMED 11700312
REFERENCE 3 (bases 1 to 2378)
AUTHORS Zimmerman,J.E., Bui,Q.T., Steingrimsson,E., Nagle,D.L., Fu,W.,
Genin,A., Spinner,N.B., Copeland,N.G., Jenkins,N.A., Bucan,M. and
Bonini,N.M.
TITLE Cloning and characterization of two vertebrate homologs of the
Drosophila eyes absent gene
JOURNAL Genome Res. 7 (2), 128-141 (1997)
PUBMED 9049631
REFERENCE 4 (bases 1 to 2378)
AUTHORS Xu,P.X., Woo,I., Her,H., Beier,D.R. and Maas,R.L.
TITLE Mouse Eya homologues of the Drosophila eyes absent gene require
Pax6 for expression in lens and nasal placode
JOURNAL Development 124 (1), 219-231 (1997)
PUBMED 9006082
COMMENT PROVISIONAL REFSEQ: This record has not yet been subject to final
NCBI review. The reference sequence was derived from BC003755.1.
FEATURES Location/Qualifiers
source 1..2378
/organism="Mus musculus"
/mol type="mRNA"
/strain="FVB/N; C57BL/6J"
/db xref="taxon:10090"
/chromosome="2"
/map="2 95.0 cM"
ene 1..2378

/gene="Eya2"
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cctgggtata
cactgggaac
atgaaagagc
tggtgaaggt
acaaggcaat
agcacggtgc
tgagtgtgcc
cagccatggc
atacagcgta
aagacagttt
gcaccgcgcce
atcaaggcgc
cgtcctaccc

/db xref="GeneID:14049"
/db_xref="LocusID:14049"
/db xref="MGI:109341"

249..1847

/gene="Eya2"

/note="go component: nucleolus

IDA] [pmid 117003127;

go_component: nucleus [goid 0005634] [evidence IDA] [pmid
117003127 ;

go_component: cytoplasm [goid 0005737] [evidence IDA]
[pmid 117003127;

go_function: hydrolase activity [goid 0016787] [evidence
IEA] ;

go_function: protein-tyrosine-phosphatase activity [goid

0004725]

go_process:
go_process:
go_process:

IDA]

go_process:
[evidence IDA]

00064701

[evidence IDA]

development

/codon_start=1
/product="eyes absent 2 homolog"
/protein id="NP_034295.1"

/db_xref="GI:33859550"

/db xref="GeneID:14049"
/db_xref="LocusID:14049"

[goid 0005730]

[pmid 14628052];
metabolism [goid 0008152]

[goid 0007275]
apoptotic program [goid 0008632]
[pmid 117003127];
protein amino acid dephosphorylation
[pmid 14628052]1"

[evidence IEA];
[evidence IEA];

[evidence

[goid

[evidence

/db_xref="MGI:109341"
/translation="MLEVVTSPSLATSSDWSEHGAAVGTLSDREGIAKSAALSVPQLF
VKSHPRVPPGQSSTAMAAYGQTQYSTGIQQAPPYTAYPTPAQAYGIPPYSIKTEDSLN
HSPSQSGFLSYGPSFSTAPAGQSPYTYPVHSTAGLYQGANGLTNTAGFGSVHQDYPSY
PSFSQNQYPQYFSPSYNPPYVPASSLCSSPLSTSTYVLQEAPHNVPSQSSESLAGDYN
THNGPSTPAKEGDTERPHRASDGKLRGRSKRNSDPSPAGDNEIERVFVWDLDETIIIF
HSLLTGTFASRYGKDTTTSVRIGLMMEEMIFNLADTHLFFNDLEDCDQIHVDDVSSDD
NGQDLSTYNFSTDGFHSTAPGASLCLGTGVHGGVDWMRKLAFRYRRVKEMYNTYRNNV
GGLIGAPKRETWLQLRAELEALTDLWLTHSLKALNLINSRPNCVNVLVTTTQLIPALA
KVLLYGLGSVFPIENIYSATKTGKESCFERIMQRFGRKAVYIVIGDGVEEEQGAKKHN

MPFWRISCHADLEALRHALELEYL"

450..1844

/gene="Eya2"

/note="KO0G3107;
dehalogenase-like hydrolase

Region:

function prediction only]"
/db_xref="CDD:20892"

gtcacctatt
actggaggaa
tgtgactcga
caaccccttce
gttagaagtg
tgccgtgggg
tcagctcttt
ggcctatggc
cccaactccg
gaatcactcc
tgctggacag
caacggactg
cagcttttca

gggagacacg
acagatccag

atgttaggtt
tgcacaggag
gtgacctcac
acgctgagtg
gtgaagtctc
cagacacagt
gcgcaagcct
cccagccaga
agcccctaca
accaacaccg
cagaaccagt
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gagccgggac
gcaattgcct
ttttctgact
cccggagcta
ccagcctcgce
acagggaagg
atccacgtgt
acagcacagg
atggaatccc
gcgggttcct
cctaccccgt
ctggatttgg
acccccagta

Predicted haloacid
(eyes absent)

tctctctcat
ggaatgtaat
ttgcaaattc
gaacaagcag
aacaagcagt
catcgccaaa
ccctcctggt
cattcagcag
cccttacagce
gagctacgga
gcacagcacc
gagcgtgcac
tttcagccca

[General

tccacgggcect
ggcgctctcc
tcagagctca
caggaaaggt
gactggagcg
tcagcggctc
cagtcctcca
gcaccaccct
atcaagacag
ccgagcttca
gctgggctct
caggattatc
tcatacaacc
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cgccctacgt
tccaggaggc
acacacacaa
cctcggatgg
acaatgaaat
ccctgctcac
ttggcctgat
acctggagga
atttaagcac
tgtgcctggg
accgtcgtgt
ctcccaaaag
ggctcaccca
tgttggtcac
gctccgtgtt
tcgaaagaat
tagaggaaga
ctgacctgga
agccaccgcc
caccagaaac
tgtcttcttc
agggcgcccce
ttacccacgg
acccagtttg
gctgtgggga
tgtaggagag
aataaaaacc

ccctgccagce
tcctcacaat
cggaccctcc
gaagctacgg
cgagcgcgtg
agggacgttt
gatggaggag
ctgtgaccaa
atacaacttc
tacaggtgtt
gaaggagatg
agagacctgg
ctccctgaaa
caccacgcaa
ccccatcgag
catgcagagg
gcaaggagcc
ggctctaagg
tgccacccac
tagctagggg
ccttggggac
agctcgtctt
gtccctgtgt
tgtttcagag
agcccgatgt
ggggactctg
acgtttacat

agcctctgcect
gtccccagcece
acaccagcaa
ggccggtcaa
ttcgtctggg
gcatccagat
atgatcttca
atccacgtgg
tccactgatg
catggcggtyg
tacaacacct
ctgcagctgc
gccctcaatc
ctgatccctg
aacatctaca
tttggccgcea
aaaaagcaca
catgccctgg
cagccaggcc
ccctatacct
ggagagtcgg
gttctccttt
tgtcgtttct
acaatcattc
catgtggaca

ggaaggcaag
tttaaaaaaa

cctcgcccect
agagttctga
aggagggtga
agagaaatag
acctggacga
acgggaagga
accttgctga
atgatgtctc
gcttccacag
tggactggat
accgcaacaa
gcgccgagcet
tcatcaactc
cattggccaa
gtgcgaccaa
aagctgtcta
acatgccttt
aactggagta
cctgtcatct
aggggacatg
actctgatat
ttaatttatg
cggctgtagg
tctgggcatt
gtgtgcgtgc
ggtactcggc
aaaaaaaa

ctccacgtcc
gtccctggcec
cacagagagg
tgacccttcc
gacaatcatt
caccacgacg
cacacacctg
atccgatgac
cacggcgcca
gaggaaactg
cgtgggtggce
ggaggccctg
tcgacccaac
ggtcctgctg
gacaggcaag
cattgtgata
ctggaggata
tctatagcag
cataccatga
ttccacagcc
gaaacccaga
gactgcaccc
tctggtttcg
ggcaagggag
cttatgccgce
catgatggat
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acctacgtcc
ggagactaca
ccacatcgag
ccagcaggag
atcttccact
tctgtgcgca
ttcttcaatg
aatggtcagg
ggagccagct
gccttccgcet
ttgataggtg
actgacctct
tgtgtcaatg
tacggtctgg
gagagctgct
ggcgacgggg
tcctgtcatg
tgcgggacgce
gggccctaga
atttcagaag
gacccaaatg
gttactccca
ggtggtgagt
gtggtgtggg
catcttgtgt
aaaggcattc
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