B T R ® KX B @& A

i%ifﬁ}-%% #ita® -+t 8V
ACBEE  EWMEES () e HECHTEREARER

wg A Time RIS o % 6 RE [ H CMEbS [SES] AEES

1. Please circle the letter(s) corresponding to the most appropriate answer(s); more
than one of the choices provided may be correct. (309

(1). RNA composes all or part of

a. amunoacyl-tRNA synthetases.
b. telomerases.

nbosomes,
d. Tibozymes,

c. RNA polymerases.
{2). Cellular DNA replication

a. requires a pomer,

b. is known as transcripton,

. requires helicase o unwind the DNA double helix.
d. employs an enzyme called DINA ligase.

e. occurg in the 53 10 3" or 3" to 3" direction.

(3).  Which of the following are proteins that are invoived in translation?

a ribosomal ENA .
b, nBanon facior.
c. TFIIDD.

d. armnoacyl-t(RNA synthetase.
€. TFIIIC.
4). A typical prokaryouc gens encoding an enzyme
a. i located v an regulon containing a single gene.
b. may be transcribed mto the same mRNA as the genes for other enzymes
in the same pathway.
c. may of may not contain ntrons.
d. may underge polyadenylation,
E- is transcribed by RNA polymerase,
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{33, To be useful n the preparation of recombinant DNA, a plasrmid must have

a. a reporter gene,

b. a repulatable promoter.

c, a gene conferring antibiatic resistance.

d. the ability to alterpate in the cell between linear and circular forms,

a. a puolyA il

{6).  The unusual property of Tug polymerase that 35 cntical to the PCR s ats

a ability to amplify DINA in virro.
b. ability to use dNTP as substrate,
. thermostabslity.

d. ability to synthesize DNA inthe 5 w0 3 direction.
E. ability to use RNA as template.

(7). Hybridizatuon of single stranded RNA ar DNA 15 facilitated by

a. high temperature and high szalt,
b. high temperature and low salr.
C. low temperalure and high sale.
d. [ow ternperature and low salt,
e, the presence of glycogen.

(8).  The Maxam-Gilbert method of determining a DNA sequence involves the use of

a. dimethyl sulfate.

h. electrophoresis,

C. T7 DNA polymerasa.
d. formic acid.

£. 5" end labeling.

(%3.  Correlation of the physical and genetic maps of a chromosomal region permits
localizauon of the specific DNA segment containing a particular mutabon. This
procedurs
a, cannot be accomplished by polymerase chain reaction.

b. 15 only helpful for the i1solation of prokaryotic genes.

g, is morg precise, the more markers that comprise the physical map.
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d. has been achieved for Escherichia coli,
€. takes advantage of recombinaiion between genes,
{10). Gene-knockout expenments
a involve replacement of wild-type genes with mtant genes.
[+§ cannol be carmed out agross spacies boundanes,
C are most interesting when they show no effect,
d may be helpful in determining whether open reading frames with no
hemology to other known genes encode functional important proteins.
g. may require the deliberate mutation of cloned genes.
(11}, The DNA that encodes protein or RNA accounts for approximately what
percentage of the total DNA in sukaryotic cells?
a. 0.5 percent,
b. 1 percent.
C. 5 percent,
d. 30 percent,
2. 73 percent.
(12). The ends of chromosomes are replicated by
a telomerase.
b. DN4& polymerase TII.
<. DNA polymerase 1.
d. elomerase reversa transcniptase.
€. DNA ligase.
(£3). Whach of the properties are characteristics of sigma factors?

d.
b.

c.

brod to transcogtion staet point,

sigma factor 70kD can bind o different consensus promoter sequences.
can bind to enhancers,

may require phosphorylation for activity.

are transiently assoclated with RNA polymerage,
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{14).

(15).

{1

(2}.

(3,

(4).
().

().
(7.
(8).
)

Addition of inducer would not greatly affect the synthesis of B-galactosidass in

hacteria having the genotype

a. Z ¥ AT
b. oz,
C. oz

A, oz,

E. ForzZ7ir oz
Components of the spliceosome include

a a single snRNT contamning several different snRNAs,
h. Ul snRNP and UZAF,

Lo

Ul snRNA., which interacts with the 5' splice site in pre-mRNA.

B

1J2 snRNA, which interacts with the branch paint in pre-mRNA.
e, U6 snENA, which inleracts with Ug spRNA,

Please fill in the blanks. (10%)

To initiate transcription in eukaryotes, RNA polymerase II, a multimeric protein,
binds through general transcription factor _{a) .. whose _(b} componcnt interacts
with the TATA sequence.

A measure of repetitiveness of a DNA species pased on its reassociation rale is the
gy walue.

The duration of the DNA synthesis in human cells is 10 h. Human celis replicate
DNA at about 100 bpisffork, The minimum number of bidirectional forks
required to replicate human genome during tﬁtﬁ DNA synthetic period 1s _(d) .
E. coll can restrict _{g} _ and destroy it.

The unique preperties of Escherichia coli DNA Pol I that make this enzyme
essential to replication of the lagging strand 15 _ (0.

Termination of transcription at many sites in ptokaryotes is dependent on _(g} .
In mgher eukaryotes, the mRNA encoding _ ()} lacks a poly-A tail.

Splicing of _(i) does not involve spliceosome.

{1 plays a role in determining the stability of an mRNA,
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(3).
(4).
(5).
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A sat of DNA fragments are obtained by digestion a genomic clone from lambda
EMBL3 with restriction enzymes and the length of the fragments are as indicated
in the table below. To locate the initiation and termination sites for its transcript,
the restriction fragments are hyhridized to a population of nascently Jabeled RNA
chains and the results are alse shown in the table. Please (10%)

dizgram the order of restriction sites in the 11-kb DNA clone.

indicate the initiation and termination sikes for the transcnption urt,

estimate the maximum length of the Lransi.::ipt.

design an expeniment for determining the transcophon siart point.

design an expenment for determining the transcription termination site.

Restricnon fragment Length (bp) Hybndization
A, Sall-Xhol 8000 +

B. Sall-Bgfll 2200 -

C. EcoRI-Rglll 100

D. EcoRE-Xhol 3100 +

E. EcoRI-Findll 4043 -

F. Xhol-Sell 3000 -

G. Hindl11-B gl 300 -

H. Kbal-Xhol SRR +

4. Define the following terms adequately, (15%)

(1).
(2).
(3.
{43.
(3).

Ectopic expression.
Homeodomain.
Intercistronic region.
Shine-Dalgamo sequence.
Scaffold.
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Design an experiment to demonstrate that two proneins inleract ke each other in

viva, (7%}

T-cell receptors and antibodies have similar structures and both interact with
antigens. What two progperties not only distinpuish the interaction between the T-
cell receptor amd antigen from the antibody-antigen inferaclion but aiso have

complicated smdy of the reaction of antigens with the T-cell receptor? (6%:)

Compare Lhe structures snd funciions between the receptors for BGF and steroid,

{B%)

Which maternal genes funclion as anterior and posierior dererminants during
Drosaphila embryogenesis and how do their encuded proleins act 1o establish the

early anterioposterior paterning of the embryo” (6%

Compare the functions between RB and p33 in cell-cvele contrul. (8%



