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1. By differantially labaling the coat pratein and the DNA of phage T2, Hershey and Chase
demonstrated that
Al only the protein enters the infected cell,
B) the enbire virus enters the infected cell
C} @ metaphase chromosome s compesed of 2 chromatids each containing a single
DNA molecule.
DY the phage genetic material is maost probably DNA.
E) the phage coat protein directs synthesis of new progeny phage

2. Below are listed five ONA sequences. One of these sequences s found on one of the two
strands of a DMA palindrome.  VWhick ona?
A AAGCCGTT
Bl CGARAGCTT
1 GGCCTTAA
O} TTGATCAA
Ei GCAAGCAM
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3 A biochemical pathway making pigments shows the following sequential color
conversions, each catalyzed by separale enzymes, A B andC

Coloriess — vellow — blue — red
A B s

A nult mutation in each of the genes that produce the enzymes A and B will resultina
phenatype that 15

A1 orange
B) blue

C)  yellow
0y red

E) white

4 Five nutritional mutants in Neurgspora were independently isolated  They all require
campound F to grow.  Intermediate compounds in the miasynthesis of compound F are
known and tested far their ability to suppon the growin of each mutant  The results are
given in the table below, where "+ indicates growth and "0" ndicates no gronetil,

) Colmgounds

Mutants A B . o) D E E

i 0 0 ] + 0 +

2 E + ] + Q +

3 2 Y 0 . 1 +

4 0 + + -+ ] +

5 + + + + 0 e

Assuming a linear pathway, what is the order of the compounds A thraugh F7
Ay EABCDF
B) ECBDAF
CY ECDBAF
Oy EACEDF
E] EBACOF

5 A branched biochemical pathway synthesizes two related essential aming acids B and F.

4
2 c——D
1
3\' E*5_—>F

A mutant defective for enzyme 2 will grow ar minimal medium supplemeanted with which
of the following (choose the answer far which both amino acids will produce growth when
added singly)? .

Al AB
B EF
Ci C.F
Dy O.F
gy C.D

(# = R.% <R)
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B.  Which of the following acts before the others?
A)  tRNA alignment with mRNA
B) Aminpacyl-tRNA synthetase
C) RNA polymerase
D) Ribosome mavemnent ko the next codon
Ey Aming acid chain elongation
7. The role of tRNAis
A)  Toserve as an intermediate in the decoding of genes
B} Toact a5 transporters bringing amine acids 1 the site of protein synthesis
C} Tosarve as general translational components of the ribosome
D} Tofacilitate splicing of pre-messenger RNAs
E} Tofacilitate profein trafficking in protein secrefion
8. Which of the following is not translated from an mRENA molecule?
A) Repressor
B} RMNA polymerzse
C)  Permease
Ny Transacetylase
El Lactose
9, Anul repressor mutation (f 7) resolts in
A} Notranscriptian
B! Inducible transcription
G} Transcription but ne translation
D) Notranslation
E: Constitutive transcription
1C. A partial diploid af genotype |~ P OF Z7 /17 P7 OFZ " wilt shoi
A1 Inducible praduction of repressor
B) Inducibe production of B-galactosidase
C) Constitutive produchon of f-galactosidase
DM No production of -galactosidase
E) Constitutive production of lactose
11. RMNA potymerase binds to the promoter and transcribes the ara operon. In the presence
of arabhinose. both the CAF-cAMP compiex and the araC “arabinose complex most bind
[{s]
Ay aral
By aral
Cy arah
0y araB
Ey araD
12, Inthe presence of the repressar molecule and tryptophan, the trp operan is
Al Constitutively transcribed
B} Derepressed
1 Incuced
D) Repressed
E) Transcribed but not translated
13. A circular DNA molecule has » target sites for restriction enzyme FcoRl How many

fragments wilt be produced after complete digestion?

Al n-1
Bl n

C) n+1
D} 2n+1

Ei Depends on number af doubled fragments

(% = H.4& 7T H)




PEHIMRE At FEERLEASER

FCadr s & Mt R A [ ARAB: 5 7oAy

14, A plasmid vectar has g gene for enthromycin resistance {EryR) and a gene for ampicillin
resistance (AmpR). The Amp gene is cut with restction enzyme, and denar DNA treated
with the same enzyme is added. What genotype of ceils needs to be selecied to show
gvidence of transformation?
Al AmMDRERYR
81 AmoRErvS
C) AmoSEreR
Dy AmpSEryS

15. Assume a cosmid will carry inserts of about 50 kb. and cosmids are used {o clone a 3 Mb
{megabase) genome. Assuming you are particularly iucky, what is the smaltest number of
cosrmd clones you wouid need for a ganomic library?
Al 3000
B BUG
Cy 203
L) &0
E} 30

16. A 1-kb gene is labeled at one end with **P and partially digested with restriction enzyme
Bglt. Electrophoresis fallowed by Southarn bintting and autoradiegraphy reveals four
bands of sizes 0.1.0 4, 0.6, and 1 kb. The Bgfll restrichon sites are separated by which of
the following distancas in the arder shown (starting from the iabeled end?
&y 01040611
B) 1006804 01
C) 04030201
0y 04-0310204
El 1.0—11-141§

17, After using the Sanger method for sequencing DNA (ddeoxy nucleatide meathod), you

observe the following autoradiogram:

ddATP  ddCTP _ddGTP _ ddTTP

3!

= M W Kk

5]

From the autoradiegram determine the base sequence of the template strand:
Al I-TACCT-&
B} &-TGCAT-Z
C) 3J-ACGTT-H
0} 5-ATGCA-F
E) S5-TTGCA-¥

(% o HEAE) ;
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18. In & cerain diploid plant 2n = 24 and all the chromosomes are small. if DNA is extractad
from plant tissue in mitotic metaphase and run on a pulsed-field giectropharesis gei, how
many DNA bands should be visible?
Al @
B 12
c) 24
D} 48
E 98
12 If you were making libraries of large genomes such as those of mammals, which of the
followng vectors would be the best tor use?
Al YAC
8) pUCis
C) pBR322
D} Lambda phage
E} A cosmid
20 A RAPD analysis of a culture arising from a yeast ascospore amplified four
different-sized bands These bands are
Al From four different chromosomes
Bl From two homoiogous chromosome pairs
C]  From four diffarent chromasamar 1ogi
D1 From two different chromosomat loci
E; Composed entiraty of repatitive DMNA
T

21 Bacteriophage lambda can follow aither a tytic o a tysogenic infectious cytle in its host cell
E. cofi. Below is shown the genoma organization of the lambda DNA whers the early evenls of

gene exprassicn fake place:

o e L it ol

Bacteriophage Lambrda Regulatary Region

: N 3 muumm-,—
: ERD
P1 ¢ L PRMIP, PREMR! 1IR3

L PR
/ O

o PRy ORI OR? Opl PR —
—_— —_
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Predict the result of the fokowing genetic changes in the lambda genome. If the indicatad part
of the infectious cycle can take place in the presence of the mutation, write "YES." If it cannot,
write "NO

Can Phage"Lambda Camy Out
*h_m_ﬁﬂﬁﬂonsmmm"_f“m$F§@ﬂEEyde5"_m*_?ﬁgﬁﬁﬁﬁéhb&iag?"

Delation of the of gene T R
Detetion of the OR1 ) g
segion ; : :
!Deletion of the OR3 o : ' j
region :

(3% 52 H.% < E)
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22 Both prokaryolic and eukaryotic cells produce messengsr RNA. However, significant
differences exist between these molecules in these two cell types. Indicate, with a "YES" ora
“NGH in the Table, which of the features is present in which mRNA,

! Feature "Prakaryotic mRNA| Eukaryatic MRNA .

Shine-Dalgarno sequence upstraam | |
from start N o !
LAUG codon as initiation signal : ) i
&' and ' post-transcriptional 2 - |
imodifications made |
l:ctively translated mRNA present

& polyribosomes

77 You have discoversd an extraterrasirial bacterium in samples returned from a Mars
expadition. This is & carbon-based life form that utilizes the same maode of gane EXpIESSIon 8%
earth forns, Although the proteins of this bacterium are composed of the same 20 aming asids
found on earth. the nucieic acids have different nirogenous bases. |n RNA from this bacterium,
the bases are W, X, ¥, and Z. Your abjective is t0 begin deciphernng the gensatic code of this
organism. You use the same system as employed years ago by workers ta decipner the
garth-based genetic code. You prepare synthetic RNAs and incubate them with fibosomes and
charged tRNAs in an artificial system that does not require specific initiation signats. Your

initial results are as fallows:

(Note: the synthetic MRNAs have the sequence shown and are mare than 100
nuclectides long. The peptides are as indicated, whare the subscnpt "'n" indicates 3

potymer composed of repeating units as shown within the parentheses.)

What are the triplet codons {composed of the bases ¥ and ) that specify the fallowing amino
acids in this Martian bactarium?

Amine Acid | Codon
pro -

el ¢ i

_ thr
! ala | i

(%~ B.2k 7~ H) ,.,
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(—) MERATHERELHBHHRM (12% 5] 3%)
}. Bacillus thurigenesis
3. Lamhauuu&hulamm
4. Saccharomyces Lﬂﬂil&l.ﬂﬂ

(=) W08 E..CQlLi%*?F”‘%‘ﬁ ¥R SLEo AR éﬁ%*&ﬁ H—i% By 48 B
R o ( lﬂ%) .

(=) HEETF P H M Gram stain & B30 - _
(L) v # GUHR G(-)ba i 22 ) s B8 - (10%)
(MRS EHEY  H—SRTURAS - RURE S GHA G( ) 5 i

RSB0 B ARELER - (6%)

(19 ) S E w3 cucaryotes & procaryoles, (8%)

(R REHHAR ﬁqﬁﬁﬁiﬁﬁﬁ'ﬁ}iﬂ& x> g - (9%)

L (%) ML ELISA KA ASAR AW FHRE. (9%)

() BIEL (H— 118 4%) - |

. Pasteruization '

. Temperate phage -

. Prion - _

. Selective medium

. Archaebacteria

. Autotroph

A Auxetmph

. Psychrophiles

. Fndotoxin

B = -~ R I S T "R TS B
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LRRAKST REH X HMAMRE - (5%) |

2K H— A E - BEHREZ L ERA - (5%)

3WA virus § mycoplasma Z k% s ( 5%)

4 3% 3R 51 anabolism & catabolism - ( 5%)

SHMMEGERBMBZES - (50) |

6HMABR LM Z P E A mbaitt - (5%)

TRFRACTRADE 2 MH L HFMARE?(5N)

8 Plastids 4 F- 0 & B 4F B 243 W T 7 BTk (5%)

9383 coenzyme ZAFH < (3%)

10.8un leaves & shade leaves 2 #ki% L& #7% [ ? ( 5%)

11,318,588 abscission zone z.ﬁiiﬂi}ﬁﬂﬂ‘z'!{b (5%)

12. ﬂ#ﬁﬁ“ﬂ % ?t;!-. { 5%)

13,34, 8. 8 annual growth ring Z W A& - JJ.,&. ARG REE 2 A -
( 5%}

14,332 starch-statolith hypothesis .4 & #34 = ( 5%)

£ - MERERTY A1)

LS A St L SR B bR 2 M AR 2 B K+ (10%)

2 3% 39 % % [ population ) # & community )X & 4 & % ( ecosystem ] -
( 10%)

IRNH CO, 2K REERRANMZHE - (10%)
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( )2 THIATESER (1) plasma membrane proton-pumping ATPase
AT vanadate BET-HI%) (2) tonoplast proton-pumping ATPase B
## oligormycin # (3)Mitochondrial proton-pumping ATPase &
# nitrate f]I% :
() L THURA TS BERI & (incipient Plasmolysis)AI St & 1E 7
(Dw=0, wp=ws  (2) yp=0, y=ys (3) yis=0, y=yp
(4) y=wp=ys _
C A THIHCRTESER  (Dtriazine BYEMIRIHT PSI 8% DI EB LM QB
site S5 (QFRAARS TSI triazine HORES: (3) riazine FEMTEE-T-{i
ARHG plastoquinone  (4) triazine BBE SR EEE
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5.3 GA RURLIEZSHABRIE -
6.7 ABA ZEiidaiie 2 e FIRERRRRE M Bk 53 S ORR [ «
TR FFIZFEE: (1) aquaporins
' (2) cryptochrome
| (3) Emerson enhancement effect
(4) leghemoglobin
(3) kranz anatomy
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1. Plaese define the following terms. (16%)

(1) Active center {5) Holoenzyme
(2) Chiral center (6) Apoenzyme
{3} Enantiomer (7} Abzyme

(43 Racemic compound (B} Ribozyme

Il. Please deseribe the usefulness of the following reagents in biochermcal
experiments, {16%)

(1) 2-Mercapioethanol {5) Phenylisothiocyanate
(2) Cesium chloride (6) Dansyl chloride

(3) Ethidium bromide (7) Trypsin

(4} Cyanogen bromide (8) Reverse transcriptase

111, Please describe the biochemical or physiotegical function of the following
biemolecules. (18%) )

{1) Hemoglobin A (4) Vitamin B,
{2) Cytochrome C : (3) tRNA
(3) Coenzyme @ {6y mRNA

IV, Please give the hame and chemical structure of a protein-derived amino
acid which contains twao asyrmetric carbons. (8%)

V. The density of pure water is about 1 g/em’ at 4°C. Please calculate the
number of molecules in 3 pl of water. (10%)

V1. Assuming the ion product of water, Ke=10"* (mol/1)%, please calculate the
pH value of 0.01 M NaQH solution. (10%)

V(1. An aqueous solution of “compound X" has an absorbance of 1.0 at 280 mm.
Assuming its £,=5000 M''cm"!, please determine the concentration of this
compotnd. (10%)

VTII. An agueous solution contains lysine and glutamic acid. In order to

isolate one of them by isoelectric precipitation, what pH you wall use?
Please give reasons for your decision. {12%)

(% — R.3% —B)
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2.

R B o (Nephrone) 2 kg » 33 R &30 0 2 MR 3t 90 BT 2 B - (15 )
RMBANERRA AMPRARENKT - SRALYPYN - AR KRR EST

(Iarget tissues) - {13)

R LS FEEE A R *ﬁm&&a&ﬁﬁmanhm&ﬁa&hinhﬂz
R % 2 38 M3 X Exeitation-Contraction Coupling © {18 @)

IL. Definition: (52 4-)

C-J S - W N

- s e
b W= o

Hypothalamas
Hemosiagis
Thermogenesis
Connective tissue
Dsteoclasy

Synapse

Sympathetic chain
Fossa ovadis
Ruspimtoi'jr meebrane
Blood brain barrier

. Lipoproteins
. Spermalogenesis

(B — H.3% — H)
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1. Although albino were fiequently found in animals or plants, albino tiger was rare,

" Ifyou find a male albino tiger in a tropical rain forest, how would you reproduce
another glbino tiger 7  please show the pedigree.

2. Presumably that a cross AABBec X aa bbCC was made in pea, in which A and B
are dorminant but there is no dominance between C and ¢. Consider the F2 progeny
from this cross. A) How many phenotypes can you find in F2 7 B) What is the
probability of the genotype AABbCc in F2 7+ ¢) what is the probability of the
genotype aabbcee in F27

3. What is the main points of doing “ Human genome project “7  Since typical
human families are quite smaf} and our life span is so long , very few generation
can be monitored, genetic expeniment is largely restricted to model organism.
Please list the five model organism hat are most commonly used in genome
analysis. What can “Human genome project ** be applied for ?

. ARHIE B A (Englishterm) 5HE3 4
___ Chromatin that remains condensed and heavily stained during interphase.

2. _An extrachromosomal genetic material that replicates independently of the
host chromosome, It may exist in one or ‘many copies per cell. .

3. ____ The condition in which smgle nuiant gene affects two or more dastmct and
seemingly unrelatd traits.

4. Eukaryetic DNA that forms a minor band at & different density from that of
most of the celiular DNA in equilibrium density gradient centrifugation.

5. A complex structure that forms between synapsed homologous
chromosomes in the pachytene substage of the first meiotic prophase.

6. Anuclease that recognizes and cut a short nuclectide sequence at a specific
site.

7. ADNA clement that can move from one genomic location to another.

___ agenetic disease in which patients can not produce normal P-globin,
because of a singte amino acid change, the blood protein tends to aggregate under
low oxygen condition,

9 across between F1 and the recessive parent.

10, : a photographic representation of all the chremosome in a given
individual. '

= mm RS }f!»#i%

1. 18_5 RNA gENE Was ﬁ}un{l in A) satelhte B) secondary constriction  C) nuclear
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plasm D) cytoplasm E) teloceniric chromosome F) primary constriction .

4. Barr body is darkly staining bady , consists of the condensed inactivated X
chromosome, it can be found in all the ceils of female mammals. A} Yes B)No

3. If you find an orgenism with 10 bivalents in 2 metaphase I cell, what
would be the chromosome number in its somatic cell 7

A) 10 B} 20 C) 40 E) 60 F) 30 G} 0 H) none of the above.

4. Okazaki fragment is a short strand. of DNA produced during replication of the
leading strand. A)'Yes B)NO

5. In human population, 40 color blind were found in 1000 female , what will be the
frequency of male color blind =7 A)0.04  B)0.02 001 D)02 E)
none of the above .

6. The chromosome number of a cat’s somatic cell is 2N = 44, then what is its
genomic chromosome number ? AL, B)22C)33D) M4 E) 66 F) 88.

7. Tay Sach disease patient carry Jethal gene, the selection coefficient of a patient
willbe A)00 B)0.S C08 D)LO  E)100  F)noneofthe above.

8. In college, students major in biology- tend to marry someocne major in the same
department, geneticalty this is a kind of A) Disassortative mating B) assortative
mating C) random mating D) inbreeding E) outhreeding F) natural selection.

9. In single strand DNA the proportion of (A+G)/ (T+C) = 0.6, what will be the
proportion of {A+TY(G+C) of its complementary strand 7A) 0.4  B) 06
C)1.0 D)12 E)1.66 F)none ofthe above.

10. If two pairs of gene are responsible for a single trait , what will be the proportion
of F27 A) 1Ll B} 1:2:1 31 D)B4641 E}933l P
1:1:1:1  G) none of the above.

11. Which one of the foliowing DNA composttion may have the highest melting
wemperature 7 A) dowble strand DNA with  60% G+C, B) double stand DNA with
0% A+T, C) double strand DNA with 40% G+C, D) double strand DNA with 20%
A+T.

12 What kind of chromosome variation was found in Down's syndrome patient ?

A) extra chromosome  B) duplication C) inversion D) deletion E) translocation _

13. Which of the following may cause gene recombination ? A) transformation  B)

conjugation C) transduction D) crossing over E) all of the above  F) oone of the

above.

rERRmegpn (B = K% =K




