Exam 1 BGenomics/lntroduction (Closed Book)  Points: 12

Name:

Write your answvers only in the space provided unde each question. You may use a calculator.
L ecture notes or other tables cannot beused.

1. (0.5 points) Describethe structural differences between: abase, anudeosdeand anudeotide

2. (1 point) In ascreening assay, wha is specificity? What is sengtivity? Formulate your answers
usng amathematical expression.
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3. (1 point) Theenzyme BamHI recognizes the sequence G' GATC. C produdng a sticky end onthe
digested doubke strand DNA.

(a) Write a DNA sequence of your choice tha hasthisrestriction site. Indudeboth the sense and
anti-sense strand complementing each other.

(b) Draw the sequence of the fragments after digestion with theenzyme. Indudeboth the sense and
anti-sense strandscomplementing each other.

4. (0.25points) Double stranded DNA is negaively charged at biological pH; thushave
electrophoetic mobility ! O at thispH. Why isit necessary to use agd (or sieving matrix) to
separate DNA fragments of different lengths?
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5. (0.25points) Draw a diagram of a chromosome indicating thefollowing: p arm, g arm, telomere,
centromere.

6. (1 point) Based onyour assigned readingsrank these methodsin order of sengtivity: (i) direct
UV absorbance detection (@ 280nm), (ii) Bradford Assay (@ 490nm), and (iii) fluorescamine
Explain your answer taking into consderation thefundamental prindple behind each method.

7. (1 point) In your assigned readingsand in a pgper presentation you learned that pyrosequenang
uses DNA polymerase, ATP sulfyrase, ludferase, apyrase, adenosne 5Qohogphosulfate (APS),
ludferin, and dNTPG.

(&) Among these reagents, select those tha are needed to release pyrophophae (PPi).

(b) Select those reagents tha are needed to produe chemiluminescence after PPi isreleased.
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(c) wha isthe pumpo< of apyrase?

(d) Draw a pyrogram resulting from sequending the target 5GAGGGTAACGAAG (Hint:
polymerases move alongthetemplate 3Gto 5Cend). Labd the pyrogram with theletter corresponding
to the base(s) tha was/were added, notthe base of the template sequence.

8. (1 point) I would liketo use a Qiagen kit to isolate plasmid DNA from E. Coli. After cell lysis
thefollowing procedures listed b ow are used. How does each procedure hdp in purifying
DNA?

a. Addition of potassium acetate after cell disruptonwith alkaline SDS.

b. Centrifugaion of themixturein (a).

c. Passageof thesupenaantin (b) througha cation exchangecolumn.

d. Treatment of therecovered materia from (c) with ethanol.
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9. (2 points) Youwantto doarea time PCR experiment to quantify the expression of the MTHFR
gene(i.e. mMRNA of tha gene). Outlinethe experiment. Indudein your plan, (i) alist of critical
reagentsingruments (ii) the name of the source from which you obtain the gene sequence, (iii)
the procedure to prepare the standadsfor the RT-PCR, (iv) thetype of raw daatha you expect
to get from the RT-PCR (draw plots with labded axes), (v) the calibration curve tha you expect
to condruct (draw plots with labded axes).
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10. (1.5 points). FromLItoset a. And. Chem. 2007, 79, 395 Genotypingin adipgick format was
reported in this paper. Observe the diagram bdow and answer the questionsbdow. (In theevent
tha you forgotthedetails, alternae strategies that are congstent with the diagram will be
congdered correct).
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(&) Wha bases are exchanged in this SNP?

g

g

(b) Why is B-dUTP used ingead of UTP or TTP?

(c) Inthedipgicks for themutant primer (rightfrom the horizontal arrows, M), wha causes the
uppe linefor thenomal subject?
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(d) Wha isthe prindple for detection?

(e) Wha istheprindple behind thelower linein each dipgick?

(f) Wha causes DNA to movefrom bottomto topin each dipgick?

11. (1.5 points) DNA sequendng.
(a) Giventhefollowingsequence (sense strand),
t cagggacag cttcaaggat cgctcgcggc tcttaccagc

wha is 20-mer sequence of aprimer in a chan terminaion reaction?

(b) Write down the sequence of thefirst three fragments tha will be generated usngthe
dideoxynudeotide ddT, and the deoxynudeotidedT. Y oumay abbreviate the primer sequence as
PRIMER-5G
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(c) Draw ahypohetical electropheogram resulting fromthe andysis of this chan termination
reaction. Labd theaxes (Hint: You are uang only oneof four possible ddNT@ and dNTQ). Clearly
indicate theregionsin the electrophegogram in which no DNA fragment is detected.

12. (1 point) Mark areas where you expect to find (a) cross-linked DNA, (b) longDNA fragments,
and (c) short DNA fragments. What isthe name of this technique?
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