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1. Indicate whether the following slatements arc true or false. [f a statement is
false, explain why. (153%, each score 3 points)

(1) CEN, a yeast centromere, is a sequence where the replication of ycast
DNA is initigted.

(2} A plasnnd had a unique EeoR1 site. The plasmid after £coR1I cleavage,
followed by DNA polymerase extension in the presence of dN'1Ps and DNA
ligation lost the EcoR1 site.

{3) In theory_ there are 10°%? kinds of proteins with 300 amino acids. (rare.
log 5=0.7, log 3=0.477, log 2=0.3} .

{4) Allelic exclusion of immunoglobulin geves in B cells invalves DNA
redarrangemnment.

For the next question, choose either guly 5 or 3 for your answer.

{3} Two mutations have the same phenotypic elfect and map close together,
complemetation test shows that the heterozygote has mutant phenotype. The
two mutations are alleles of one gene,

{2 If a point mutation can not recombine with a deletion, the site of mutation
must lie oulside the deleted region.

2. Filk in the blanks io part I with the suitable answers (in fetter) provided in
part {f. (22 %, cach score 2 points)
parf i,

1. Yeast two bybrid system is usually used

2, yeast cells are induced to undergo spornlation by nitrogen source
deprivation
3. may be important i sonmk human disease e.g. spinocerebellar ataxia

and Wilm's tumor, where inheritance of these disorder depends on which
parent contributes the mutant gene.
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4. Embrvanic stem (ES) cells from black mice were microinjceted into
blastocysts of white mice. If ES cells were dead for some reasons during the
procedure of njection. The coat color of the mice offspring of the cxperiment

wili be . If ES cells survived during the procedure, the color of the
offsprings will be :

2. Insertion site of transgene{ in a plasmid vector) can be cloncd by method of

6. 'The component A of the commonly-used HAT selection medium stands for

7. Genc transter by 15 subject Lo the endocytosis.

8. The drug G418 commonly used for selecting stable wansfectants with
gene

9. Cos cells produce the viral . which friggers replicaton of viral DNA by
binding to @ DNA sequence called :

pert IT

A. DEAE-dextran method
B. reporter genc

C. origin of replication

D.T antigen protein

E. electroporation

F. purine synthesis inhibitor
G. DNA methylaton
H._aminopetring

L neo

I. plasmid rescue

K. imprinting

L. dihydrofolate reductase
M. black

N. thymidine kinase

0. whate

P. chimeric of black and white
Q. gray .

R. haploid

S.atype
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T. diploid
V.o type

W. as a genetic assay for protein-protein interactions.

X.to clone new human genes by direct genetic complementation of veast
mutations.

3. Choose and answer onlv_one quﬂstiﬂn. from the following questions ([1]-
13 (8 %)

[11 An E. coli mutant is isolated that renders the cell simultanecusly onable 1o
utilize a large number of sugars, including lactose, xylose and arabinose.
However, genctic analysis shows that each of the operons responsible for
utilization of these sugars is free of mutation, neither the membrane transport

systems for these sugars have mulation. What are the possible genotype of this
mutant?

(2] E.coli fac operon consists with 3 structural genes:LacZYA. LacZ codes for

the enzyme B-galactosidase, LacY for B—galactoside permease, LacA for -
galactoside transacetylase.

Allolactose is an isomer of lactase that is produced hy B-galactasidase as an
intermediate in the cleavage of lactose to galactose and glucose, 1t is
allolactose, not lactose, that is natrat inducer for the fac operon, Allolaclose
binds to the repressor and lowers its affinity for the lac operator. therchy
opening the operon for ranscription.

Can you suggest a reason why cells (need 10) synthesize low levels of 8-

galactosidase and B—~galactoside permease even when there is absolute no
lactose in the medinm?

[3] You have the eDNA clones for two human genes, A and B, which you
believe may be closely linked on 2 human chromosotne, since these two genes
are known to be close together in rats. Briefly describe the ools and
procedures you would use to answer this question.

4. Choose only ohie and cxplain 1he term {used in gene cloning) (5%
(1) enhancer trap strategy

(2} phage display sirategy
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3. (12 points) You have isolated a nearly full length kappa Hight chain immuneglobulin cDNA
cione whose restriction roap is shown below. The lenpth of the clone insert is such that the
clone must contain sequences which code for all of the light chain from about andino acid 5 to
the COp end {a.a. 216}, That is, it does not code for the Jeader region. I fgnent A is
radiclabeled and used o probe Southern blots of germline DNA digested with EcoRI a single
band of 5 kb is seen. When fragment B is used as a probe two bands of 4 kb and 2 kb
hybridize. Note that there are na EcoRI sites in the cDNA insert of the plasmid. Only the label
in fragment B can be protected from 51 digestion by hybridization nsing mRNA from the
myeloma used 1o prepare the cDNA clone when the Aval fgrment (A + B) is 5' end-labeled
with 32P-ATP and then cut with Hind1ll followed by the isolation of singly end-tabeled
fragment A and singly end-labeled fragment B,

(no EcoRl sites in insert)

LA Mo iz
vectar 1 A~ B _ﬂ vector

V Hincil

T Aval

u. In what directicn is this [pG gene transceibed telutive to the map above?
b. Diraw the likely positions of the ¥, }and C regions in the cDNA clone map.

¢. Assume that the chromosome that has been rearranged o produce this IeG in the myeloma
is the only light chain rearrangement that occurs, Le., the homelogous chiomosome does nat
rearrange. Draw the patterns {two) to be expected when myeloma DNA is cut with EcoRl,
Southern blotied, and hybridized with fragment A and fragrnent B. The patterns with germline
DHNA are shown below (the next page) along with the relative band intensities. Assume that the
same amount of myeloma DNA is used a5 permline DN A, gives the approximate relative
intensity of each yayeloma band in both of your pattems. Will any new bands likely appearin
either of your blots? If so, how many and with what relative intensity?




¥y B E® K B @ B K

Sp AR
AneFE EHHE 3 (m smpm mEtETReAREs

ne__ AFEWR gy 906 # 6 mm 5 m oo (ERE) AN

{question 3 continued)
Germling Blots

A B
size Intensity size Intensity
(kb) {kb)
5.0 ™ 1.0 4.0 b 0.8
2. (.2

6. {F points) Select the number on the right column which represent the protein functon of
gach proto-cncogene on the left,

PICIO-ONCOgene protein function

(a) ras: 1. steroid receptor

(b} fos: 2. ranscription factor

(c) ruf: 3. growth factor

(d) erbB: _ 4. receptor for growth factor
(&) §is: 5. protein serine kinase

(f) erbA: . protein tyromine kinase
() sres 7. GTPase

7. (10 points} Transposable elernents have become powerful tools for pene cloning and pene
expression. They can also be used as vehictes to deliver foreign DNA to organisms. The
Drosophila P element has been adapted for this purpose and is now routinely used to put genes
o flies.
(a) Deseribe Lhe P element gene,
(b) Design two vertors containing the essential sequence of P element for investgating the
expression of gene X in Drosaphilz embryos (both vectors are required). Also, show
how do the vectors you designed work in this system,

8. {7 poinis) Describe how a cyclin machine regulate cell cycle progression.
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9. {14 points) The rules of tiis queston are: {13 cach step is carvied cut by only one enzyrne
and (2) each enzyme can only be used vnoe, even though some of them may function well in
more than one step. (soraight line represents DINAJ
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Write down the followin g number on your answer sheets, which can best carry out the
enzymatic step on the above (a) through (g).

1. Rec A + ATP 2. Rec A 3. 51

4. 51 + EfBr
3. gyrase + ATP 6. topoisomerase T 7. belicase + ATP 8. DNase I+ EtBr
9, kol 10, Hhal + EBr 11. Hhal + ATP . 12. TADNA ligase
13, exonuciease BT 14, exomoclease Vo 150 B coli DNA pol T + dNTP




