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LT 5T AR E4HH -
(A) B8 (B) Za¥ (C) m#usk (D) ispy (E) + A minm

2.F P48 2 A58 B A FE 4% 4 {4 (side chain) ?
(A) arginine (B) aspartic acid
(C) phenylalanine (D) tryptophen
(E) leucine

3.NO T RAFALTF Fl 44688 %7
(A) phospholipase A (B) protein kinase A
(C) phospholipase D (D) adenyl cyclase

(E) guanyl cyclase

4 EFALMBRYE P TiEMEaTEH?
(A) B &% (B) #i#sk
(C) FAakm¥ (D) Bk
(E) £ k##

5.F #l4T#sk & %% DNA Y ?
(A) DNA polymerases  (B) reverse transcriptase
(C) hexokinase (D) topoisomerases
(E) telomerase

6.4£ adenine $ uracil &+ > F 5V EERA A7
(A)l@ (B)21@ (C)3@ (D)4 1

7. glutamate $& oxaloacetate & aminotransferase 4k A 4% 5T LA &
(A) o-ketoglutarate and aspartate
(B) a-ketoglutarate and alanine
(C) citrate and aspartate
(D) citrate and asparagine

SEAREMNMOMENA PrEmeymMar £ (coenzyme) » £ & A TF 55—
1 ?
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(A) 2% B, (B) ##£%Bs (C) 2% A (D) 2% C

9. F# A —4& RNA T mEZEq ?
(A)mRNA (B)rRNA (C)tRNA (D) small nuclear RNA
(E) hnRNA

10. 58 Feh Km E#) » K&
(A) B ERLRAOMAfoM (affinity) 3%
(B) B2 ¥ |A K 9 Aotk (affinity) A%35F
(C) B2 %45 Vmax Ak
(D) & %49 Vmax #/]

1émfe N E4LE ATPHETERBAT I AE?
(A) tmapi% (B) st # (C) ;58 # (Iysosome) (D) Wi« (E) AR

12.— 4% polypeptide =] 48 g T 7|47 #& & #4?
(A) —#&H (B) —&&E# (C) =wu# D) mhsHs

13.8F#% (glycogen) & &3 glucose $1TF 5| #F — {E 4 45 F LU 48 H s ég
B ?
(A) glucose (B)mannose (C)sucrose (D) galactose

14.F 3|47 & B ¥#p# & & (tumor suppressor) ?
(A)Ras  (B)Myc (C)Rb (D)Src (E)p53

15.4¢ DNA &% 48 s ¥ 3% thymine # F & uracil (# #X & # 4F 4£ & adenine # s
base pair) - E X &7 & A KR T cytosine & #4TF F|fTHERMR 7 i& i DNA
E Wy RE o F4Ftm BP9 H uracil DNA glycosylase & ¥ foi§ L EH = R -
(A) hydroxylation (B)deamination (C) glycosylation
(D) acetylation (E) methylation

16.F |47 & G protein 7

(A) EGF receptor (B) Ras
(C ) insulin receptor (D) protein kinase C (PKC)
(E) phospholipase C

17.—4F FADH2 @& hF R4 fT RALBIBEILAER - £5T A% %0 ATP?
(A)1 8. (B)2 8 ()3 @8 (D)4 18
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18.#°F %4k (respiratory chain) Lk k—THEFME £5F (0) WA
(A) cytochrome a (B) cytochrome a3
(C ) cytochrome b (D) cytochrome ¢

19.% A#i4afe (eukaryotes) 2 hnRNA fi4m iy P 47 splicing 8% » AR 48 Fe &Y

ok
(A) exons (B) introns (C) poly (A) tail (D) the cap site

20.F 5)474% % & # second messengers ?
(A) proteinkinase C ~ (B)Ca™  (C) cAMP (D) IPs (E) cGMP

= ~ f§ & (5% each)

L & KB~ AT ~ BB REALAT o BEe) bm Bt » fEa- P-UTP #7248 T #47 RNA 4%
(initiation step KA fu A ¥l Bl R¥p I LB 4 ) - A M4 14 RNA B4 34
L R » #R4& #] A i3 &£ RNA 4 %] % hybridize cDNA-& B (88— /& F N4 B
EFH)—HE gene 8y cDNA) » R R0 FTH:
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RAMER?
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Part I1 : 50%

1. A mutation that changes an alanine residue in the interior of a protein to a valine is
found to lead to a loss of activity. However, activity is regained when a second
mutation at a different position changes an isoleucine residue to a glycine. How
might this second mutation lead to a restoration of activity? (5%)

2. The shape of hair is determined in part by the pattern of disulfide bonds in keratin,
its major protein. How can curls be induced? (5%)

3. Fluorescence-activated cell sorting (FACS) is a powerful technique for separating
cells according to their content of particular molecules. For example, a
fluorescent-labeled antibody specific for a cell-surface protein can be used to
detect cells containing such a molecule. Suppose-that you want to isolate cells
that possess a receptor enabling them to detect bacterial degradation products.
However, you do not yet have an antibody directed against this receptor. Which
fluorescent-labeled molecule would you prepare to identify such cells? (5%)

4. Suppose that a human genomic library is prepared by exhaustive digestion of
human DNA with the EcoRl restriction enzyme. Fragments averaging about 4 kb
in length would be generated.

(a) Is this procedure suitable for cloning large genes? Why? (4%)
(b) Is this procedure suitable for mapping extensive stretches of the genome by
chromosome walking? Why? (3%)

5. What is the effect of each of the following treatments on the oxygen affinity of
hemoglobin A in vitro? (4%)
(a) Increase in pH from 7.2 to 7.4.
(b) Increase in pCO; from 10 to 40 torrs.
(c) Increase in [BPG] from2x 10*to 8 x 10 M.
(d) Dissociation of o[, into monomer subunits.

6. r-Aminobutyric acid (GABA) opens channels that are specific for chloride ions.
The GABA, receptor channel is pharmacologically important because it is the
target of Valium, which is used to diminish anxiety. (6%)

(a) The extracellular concentration of CI"is 123 mM and the intracellular
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concentration 1s 4 mM.  In which direction does CI” flow through an open
channel when the membrane potential is in the -60 mV to +30 mV range?
(b) What is the effect of chloride channel opening on the excitability of a
neuron?
(c) The hydropathy profile of the GABA , receptor resembles that of the

acetylcholine receptor.  Predict the number of subunits in this chloride
channel.

7. Many proteins in signal transduction pathways are activated by the removal of an
inhibitory constraint. Give three examples of this recurring mechanism. (3%)

8. Receptor tyrosine kinases are potential drug targets in cancer therapy. How might
the effect of an oncogenic mutation be reversed by a small molecule? Propose a
search strategy for such a drug. (5%)

9. Mutant forms of ras oncogene that are persistently in the GTP state accelerate the

progression of many tumors. Propose a new class of anticancer agents based on
altered targeting of ras oncogene. (5%)

10. Suppose that you have cloned a new cDNA that encodes a protein resembling
members of the nuclear receptor superfamily. The ligand that activates this

new receptor is unknown. How would you identify the target of this receptor
and the battery of genes that it activates? (5%)




