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Select the letters cormesponding 1o the most appropriate termypheases that complate or answer
itemns 1-10; more than one of the choices provided may he commect, (30 poins)

[. Yeas;
a. conunn circulur chromosaoomsss.
b have chromosomes.
c. have less DNA than other eukaryores.
d. have orzanctles.
¢. have plasma membmnes.

2. Transformed eukaryortic cells
a. can be induced to differentiate.
b. ay exhibil altered growih parteins.
€. ¢an e isolated fromn naturally occurring cancers,
d. can forn: lomors when they are injected ioto qude mice.

. CCAsC Lo yrow afier MK geneations in culiure.

3. Which of the foflowing radiolabeled coimprninds 1s {are) ruow commonly used For studying
DINA symhesis in cell-{rec extracrs?
a, I3H]thymidine
b, [ uddine
c [y 4ATR
4. [o-1P)dATE
e. [¥Pjorthophosphate.

4. Telomeres
% CORMin regions with a hiph T content.
b. are reguired for replication of YACs.
€. coneain shor repetitive sequences, which vary in different organisms.
. vontain non-Warsen-Crick base pairing,
€. 41t synhesized by a DN A-enzyme commplex.

5. Topoisomerase 1T activity
A cuts one srand of DNA double helix,
b. cuts hoth serands of a DNA double belix.
. vhanges the linking numher by 1.
d. changes the linking numiber by 2.
€. requires enetgy supplicd by ATP.
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6. Catabolite repression, a mechanism of pene control in prokiryotes,
a is mediaed theough cAMP,

b. 15 mediated through CAF.

c. results in de novo synthesis of 4 positive activalor protein,
d. affects encyows involved in catabalic reactions.

c. 18 causcd by severul sugars,

7. By of Gp-arrest mamumalian cells iodo the § phase of the cell cyele

2, vam e inhibated by tbe tumor-suppressor protein p53.

h. requares wanscription of early-response pencs such as ¢-jun and ¢ fos.

¢. requires anseription of delaved-response genes encoding E2F, cycling, and certain
Crlks.

d. can oceur in the absence of growsh factors once the cells have passed the restriclion
poine.

e. is dependent on cyclin 4,

E. Which of the fullowing statements conceming protein phosphorvlation, a key techanism of

cell-gyle vonbol, are ue?

a Phosphiorylation of a tyrosine residue produces active MEF,

b. Phospherylated Rb protein inhihits synthesis of enzymes required for DNA replication,

c. The caralyne subunit of MPF is a suherrare for phosphorylation only when it is
associdted with a cyclin as a heterndime:.

d. Phaosphorylation of histone 1] may repulate condensation of chromosomes during
ML 5,

e, MPF-catalyzed phosphocylanicn of myosin prevens cytobkinesis.

Y. Humman imomuesodeficicnsy viros (H1VDS
d. causes o infection that makes ihe patient prong 1o other infections and capvers.
b, pnmarily attacks ¢ells of the nervous systam.
v, contains fewer genes than most retroyinises.

d. mutates more rapidly than most onher Tecroviruses.

. has an RNA penome.
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I The product of 2 ras penc
4. 15 located in the nucleus.
b, binds puaning oucleotides.
¢, can mansfonm T3 cells.
d. has ryTozine Kinase activity.
E. cum et synergistically with the product of @ prvc gene to produce ransformation.

Define the following teris 11-15. (15 potnts)
1. Aliclic exclusion,

12, Constiturive heterochirnemeren,

12, Impeinting,

14, 5035 box.

15, Single-stranded confornation polymorhisr,

16. Indicate the 1emporal ander {from earliest 15 lanest) m which the following frosophila
developmental genes ict, (4 poincs)
(4). gap genes.
(b). denid
(). scgment-polarity penes,
{d). Aunchback.
{c). pair-rule pencs.

7. A powerful technique Tor making transgenic mice takes advantage of emboyonic sters (ES}

cells. Deseribe how m produce chimedc mice from E5 cells that contain & knockout fene
X, (L0 poines)

18. Bestribe molecular components imvolved in olfactory and visual stgnal ransduction
pathways, {10 points)

19, Saccharomyces cerevisine can cxist either bs diploid cells or as haploig celis of twa distinet
miatng types, a and . What gene loces determines whether a haploid yeast is a or a?

Expluin why does the marting 1ype switch very frequently in horsohallic steains of yeast.
{10 peints)
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20 ‘Ihe manscriprion-inifadon complexes invalving evkarvotic RNA polymerase T and 1T
exhibit some sienilarities w and differences from complexes involving polymerase .
a. Descnbe assembly of Puol 1initabon complexes,
b. Describe assembly of Pol I initiadon complexes,
¢ Whar cornpunent i presené In all eukaryolis initation complexes.
d. [nscuss three (eanres that distinguish transeription initiation at Pol Iand Pol I
prometers from tha au Pal 1T promoters. (12 points)

21. The 3 region of onre of the two introns in human B-globin pre-mRMNA has the following
seuence (the * indicates the normal intron boundary):

F-CCUAULGGUCUAUUCUUCCACCOUVAG*GCUGCUG-T

T
A

Within the hurman population, 3 point mation sometimes resatts in the substitution of an
A for the underlined guanosine resados {€3). This substitetion results in a clinical

condhinon known as - ikabissernia. In individwals bonoosygows for this substitudon, the
production of [-globin chains is depressed 10 5-30 percent of normal, but the - globin

chains that are privuced are normal. Why doees this G — A subsbtetion reseltin
decreased producrion of normal B-globia? (7 poirts)




