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試題共分單選題(60")與筒答趣(409lí)兩部份 4. An X-linked recessfve gene produces red-green color 

Sectlon 1. Single Cholce Questlons (ω%) : Each of 

the questlons Is followed bγ5 suggested answers 

。r completlons. Choose one that is best in each 

case . (2 polnts/question) 

1. In tomatoes, red fruit color (R) Is domlnant t。

yellow (Y). Suppose a tomato plant homozygous for 

red is crossed with one homozygous for yellow. 有1e

color ratio of offspring f rom a cross of the F1 back 

to the red parent Is: 

(A) AII red (Red: Yellow = 1: 0) 

(B) Red:Yellow=1:1 

(c) Red:Yellow=2:1 

(0) Red:Yellow=3:1 

(E) AII yellow (Red:Yellow=O:1) 

2. In human the three alleles 戶，戶， and i constitute a 

multiple allelJc series that determìne the ABO blood 

group system. A woman of blood group AB marries 

a man of blood group B whose father was group O. 

What is the probability that their two children will 

be group A? 

(A) 1/32 

(B) 1/16 

(c) 1/8 

(0) 1/4 

(E) 1/2 

3. The positlon of a gene on chromosome is called 

(A) Locus 

(B) Gene 

(c) Genotypes 

(0) Phenotypes 

blindness fn humans. A woman wìth normal color 

vision whose father was color-bllnd marries a 

color-bllnd man. What Is the probabi lJty that thefr 

son will be color-blind? 

(A) 0 

(B) 1/4 

(c) 1/2 

(0) 3/4 

(E) 1/1 

S. How many dlfferent types of gametes could be 

produced by an Indlvidual with the arbitrary 

genotype of aabbCCOdEe 7 

(A) 2 

(B) 4 

(c) 6 

(0) 8 

(E) 16 

6. When mature mRNA produced by the Insulin gene ls 

hybridized wlth denatured chromosomal ONA, 

which of the following will most IIkely be observed? 

(A) No hybridization would occur under any 

condltions. 

(8) Hybridization of mRNA would occur wlth 

random sections of chromosomal DNA. 

(c) Hybrfdization of mRNA with ONA would occur in 

a continuous stretch that is equal to the length of 

the mRNA. 

(0) Hybridization of mRNA with DNA would occur 

but with many single-stranded loops of ONA. 

(E) Hybridization of mRNA with ONA would occur 

but with many single-stranded loops of mRNA. 

(E) Alleles 
(背面仍有題目，請繼續作答)
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7. Which of t he followlng is found In mammals during 

male gamete formation? 

(A) Two successive centrosome dupli臼tlons during 

melosis 

(B) Accumulation of yolk during gamete formation 

(c) Generation of a polar body during meiosis 1 

(0) Formation of four functíonal gametes from a 

prima吋 germ cell 

(E) Temporary arrest of meiosis at t he metaphase I 

stage 

8. Exons of a gene are defìned as 

(A) the untranslated regions of the corresponding 

mRNA 

(8) regions in the correspondlng mRNA that are 

involved in initiation of transcriptìon 

(C) regions that are not transcribed by RNA 

polymerase 

(0) regions that are excised from the corresponding 

proteln after it Is syntheslzed 

(E) regions that remain in the corresponding mRNA 

after splicing 

9. Chimeric mice can be generated by injecting a cell 

from an early embryo into a blastocystof another 

genotype. The fact that the single injected cell can 

contribute to many tissues ofthe chimeric mouse 

has led to the con c!uslon that cells of the early 

embryo are 

(A) differentiated 

(B) motile 

(C) t間的formed

(0) transduced 

(E) totipotent 

考試白期 : 0220 .節次 : 3

10. Additions or deletions of bases in the nudeotlde 

sequence of a structural gene most often resu lt in 

(A) an altered sequence of amino acids in the 

protein that the gene encodes 

(B) Insertion of a new intron into the coding 

sequence of t he gene 

(C) decreased histone binding 

(0) decreased excislon repair 

(E) Increased levels of mRNA production 

11. If a given popul蜘n of diploid organisms contains 

three, and only three alleles of a particular gene 

(i.e., alleles 1, 2, and 3), how many different 

genotypes are possíble in the population? 

(A) 2 

(B) 4 

(C) 6 

(0) 8 

(E)10 

12. Radioactive cytosine was added to an actively 

growing culture of E. coli bacterla. Which of the 

following wou ld be the result If a cell replicated 

once in the presence of this radioactive base 7 

(A) One of the daughter cells, but not the other, 

would have 用dioactive ONA. 

(8) Neither of the two daughter cells wou ld have 

radioactive ONA. 

(C) Both daughter cells would have radioactive ONA. 

(O) Rad ioactivecytosine would pair with 

nonradioactlve adenine during ONA repli臼tion.

(E) ONA replkatlon would not occur, because two 

radioactive bases are requ ired for proper pairing. 
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13. AII protelns con個in carbon, hydrogen, oxygen and 

what other element? 

(A) Sulphur 

(B) Fluorin 

(C) Nìtrogen 

(0) Chlorine 

(E) Potassium 

14. The additlon of -amanitin, a known fnhfbitor of 

ONA-dependent mRNA synthesis, to growlng cells 

will most likely cause protein synthesis to 

(A) stop immediately 

(B) stop as mRNA becomes depJeted 

(c) stop as thymidine becomes depleted 

(0) stop as the rlbosomes become inactivated 

(E) be unaffected 

15. Whlch of the followlng Is LEAST IIkely to cause a 

proto-oncogene to become an oncogene? 

(A) A gene is incorporated Into a retrovlraJ genome. 

(B) A gene is expressed at an inappropriate time. 

(C) A gene is moved c\ose to an enhancer, causìng 

excess product to be made. 

(0) A gene is truncated, yielding a protein with 

modified activity. 

(E) A gene Is moved into centromeric 

heterochromatin, silencing Its transcription . 

16. Separation of molecules according to size can be 

achleved by which of the following? 

(A) Gel-filtration chromatography 

(B) lon-exchange chromatography 

(C) Affinity chromatography 

(0) Jsoelectrlc focusing 

(E) X-ray dJffraction 

考拭目緻: 0220 .節次 :3

17. Which of the followlng is an anticodon? 

(A) The pa吋 of a ONA molecule that codes for chain 

termination 

(B) A 3-nucleotlde sequence of an mRNA molecule 

(C) A speciflc part of a tRNA molecule 

(0) A nucleotide triplet of an rRNA molecule 

(E) The portion of a ribosomal subunit that interacts 

w ith aminoacyl-tRNA synthetase 

18. Ouring cytoklnesls in an animal cell, a constrictlng 

ring pinches the dividing celllnto the two daughter 

cells. This contractile ring Is formed by whlch of the 

following structures? 

(A) CentrioJes 

(B) Mlcrotubules 

(C) Mlcrofilaments 

(0) Z discs 

(E) The spindle apparatus 

19. A short segment of ONA produced by 

discontinuous replication elongating in 5' - 3 、

direction away from replication fork is 

(A) Lagging strand 

(6) Leadlng strand 

(C) Random primer 

(0) Okazaki fragment 

(E) Suzuki fragment 

20. Humoral immuni旬 is characterized by all of the 

following EXCEPT 

(A) a memo吋 response

(B) antigen-antibody fnteractlon 

(C) the synthesis of immunoglobulins 

(0) the production of pJasma cells 

(E) the production of cytotoxic T cells 

(背面仍有題目，請繼續作答)
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21. A reasonable directional flow for membrane 

components in a eukaryot ic cell is 

(A) golgi apparatus~ rough ER • smooth ER• 
nuclear envelope 

(B) nuclear envelope• rough ER 今 smooth ER今

golgi apparatus-多 secreto內 vesicles~ plasma 

membrane. 

(C) nuclear envelope-今 mitochondria e今 rough ER 

~ smooth ER~ secretory vesicles~ plasma 

membrane 

(0) plasma membrane~ secreto內 vesicles→ rough

ER今 smooth ER~ nuclear envelope. 

(E) plasma membrane-子 smooth ER今 rough ER~ 

secretory vesicles-子 nuclear envelope. 

22. In Escherichia coli, the synthesis of tryptophan is 

controlled by the tryptophan operon that is 

repressed in the presence of excessive t ryptophan . 

When a mutant strain that has lost the regulato內

gene of the tryptophan operon is placed in a 

medium that contains all nutrients the cells need to 

grow except t吋ptophan， which of the following will 

occur? 

(A) The cells will continue to grow even though 

excess tryptophan is synthesized. 

(B) The cells will grow until excessive t內ptophan

arrests the expression of the operon. 

(C) The cells will not grow untll enough t內ptophan

has been synthesized to activate the corepressor. 

(0) The cells will never grow unless tryptophan is 

added to the medium. 

(E) The cells will not grow even when t內ptophan is 

added to the medium 、

考試日期 : 0220 . 節次 : 3

.23. In the formation of the secondary structure of a 

protein, which of the following are most responsible 

for holding an alpha-helix region in its helical form? 

(A) lonic bonds 

(B) Hydrogen bonds 

(c) Oisulfide bonds 

(D) Hydrophobic interactions 

(E) van der Waals interactions 

24. Endoplasmlc reticulum (ER) is the site of all of the 

followìng EXCEPT 

(A) drug detoxification by means of mixedfunction 

oxidases 

(B) synthesis of proteins that are secreted from the 

cell 

(C) N-linked glycosylation of newly formed 

polypeptides 

(D) Ca2+ storage in muscle tissues 

(E) hydro[ytíc activities carried out by acid 

Hydrolases 

25. Which of the following Is the most truthful 

statement? 

(A) Transfectior可 is the term to describe the process 

of del!berately introducing nucJ eic acids into cells 

through the use of viruses. 

(B) Episome is defined as a stable ONA molecule 

that persists In the nucleus without integrating into 

the cellular genome 

(C) Xenotropic virus refers to a retrovirus that can 

reproduce only in the host of the specìes ìn which it 

orig inated 

(0) Hepatitis C viruses have a sfng le-stranded 

negative-sense RNA genome. 

(E) \nfluenza A viruses are ONA viruses. 
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26. Which of the following is a truthful statement? 

(A) Histones are acidíc proteins associated with 

eukaryotic nuclear ONA. 

(8) Euka吋otes have 80S ribosomes, each consisting 

of a smal l (305) and a large (60S) subun it. 

(c) Both 5' cap addition and 3' polyadenylation of 

mRNAs are required for mRNA biogenesls. 

(0) "Epi自sis" describes a situation in which 

expresslon of one gene wipes out the phenotypic 

effects of another gene . 

(E) “Y banding" is a technique for generating stained 

regions around centromeres. 

27. Which of the following is true regardlng the 

characterlstics of antíbodies? 

(A). IgG and IgA can cross placenta. 

(8). Mast cells have membrane recepto內 forthe Fc 

reglon of IgA 

(C). The light chain of IgG 15 made by V-O-J joining 

(0) . There are 3 hypervariable reglons In both heavy 

and light chains 

(E). The Heavy chain of IgM is made by V-J joining 

28. Which of the following Is true concerning animal 

retrovi ru ses? 

(A) They must replicate during the 5 phase ofthe 

cell cycle. 

(B) They require an RNA-dependent ONA 

polyme悶兒.

(C) They are nonenveloped viruses. 

(0) The virions have double-stranded RNA genomes. 

(E) Replication of their genome occurs entirely 

within the host nucleus. 

考試日期 ; 但20 .節次 :3

29. Increased calcium influx across the membranes of 

presynaptic neurons has which of the following 

e仟ects on synaptic transmissíon? 

(A) Increased release of neurotransmitter 

(8) Increase in voltage-dependent potassium efflux 

(c) Oecreased release of neurotransmitter 

(0) Oecrease In voltage-dependent potassium effiux 

(E) Closure of the acetylcholine-gated channel 

30. In adult mammals, the prima內 site for the final 

S旭ge of differentlation of T Iymphocytes Is the 

(A) spleen 

(8) bone marrow 

(C) bursa of Fabrlclus 

(0) thymus 

(E) liver 

Sectlon 11. Short Essay Questions (40%): 

1. What do you know about 且也且堅尪 and 且旦旦坐

(8 points): 

2. What do you know about Anti2en Presentln2 Cells 

1Aekil? What are MHC class I and cJass 11 

nresentatlon Dathwavi? (10 points) 

3. Whatdo γou know about TI'oll- lIke receotor'5 and 

tvDe-llnterferon reSDOnS~? (12 polnts) 

4. Influenza A vlrus (IAV), Hepatitls C virus (Hα)， 

and Human Immunodeficlency vlrus (HIV) are 

three lífe-threatening viruses that cause many 

international concerns. Oescribe your 

understandíngs on..Q且~ of the viruses . (10 points) 
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