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What is the river continuum concept? This concept did not applied so well to tropical rivers.
Why? (15 points) ' '

(A) Explain how a metapopulation can become extinct while suitable habitat remains. (B)
Imagine that human actions create a metapopulation from what was once continuous habitat.
If many small and two large habitat patches remain, what arrangement of those patches would
make it most likely that the metapopulation would persist? or not persist? (20 points)

(A) In Africa, savannas are most common with big Acacia trees scattered within grasslands,
why not all trees or all grasses? (B) Savanna is suspected as the natural biome in Kaohsiung

* area in the past, why? (15 points)

What is the primary difference between interaction webs and food webs? (10 points)

. What is the Shannon index? (10 points)

What is succession? How does ecological succession begin? Please describe how to proceed.
(15 points)

Describe the alpha, beta, and gamma species diversity. (15 points)







B 3l A 106 5 4 AR 4 AR L B HE4E 4 £ R RE

FELME: LEAYE [2HAAELETA]  ma 421004
MAHBREEAR TRTR, RANEA(HETHE) £1EE1H

ABEHASERAXTREFFANEREAERGELSRBRE

— FREEAXNTHRANTENE DA LR AN LGSR IBABR AT ? AR E L
BB AT 2 M s B A £,(100 7)

(A) ABAERE SHRFEERAEHNFITIR  KAFRCEAAZRBEERE
By oh RAEMBFT ? (35 &)
(B) W& LR RAEIN THABRERES » WAHRE BRI TER LR ?

(35 %)
C) AR MEMREFTAEART(B0S)







Bt LR 106 L5 BELEELEig 4 2R E

#FBER: AHtE [ER4HELHETH] A - 421001
HKAHBRMIERR "ATR, EAHERFIET HH) $1RF1ER

1. Describe the levels of protein structure and how each level of protein structure is stabilized. (10%)

2. Discuss the significance of chemical differences between DNA and RNA molecules. (5%)

3. Discuss the metabolic role of ATP. (5 %)

4. Describe the steps of glycolysié and Kreb cycle, (10%)

5. Describe how ATP is synthesized in mitochondria. (10%)

6. Describe (A) the structure ( B) the composition (C) function of biological membranes (10 %)

7. What are the fundamental types of biological macromolecules and the functions of each type of

macromolecule in a cell?(10%)
8. Describe the theory and application of the following methods or tools in biochemical research.(20%)

(A) Gel filtration chromatography
(B) SDS-Polyacrylamide gel electrophoresis (SDS-PAGE)
(C) Two-dimensional electrophoresis
(D) Western blotting
10. Explain the following terms (15%)
(A) Photophosphorylation
(B) Entropy
(C) Allosteric regulation
(D) G protein
(E) Gluconeogenesis
11. Matching the genetic diseases with therespective biochemical defects:(5 %)

Genetic diseases: Biochemical defects:
(1) Phenylketonuria(PKU) (A) Absence or dysfunction of LDL receptors
(2) Gout (B) Lactase deficiency
(3) familial hypexrcholesterolemia (C) Hypoxanthine-guanine phosphoribosyltransferase deficiency
(4) Lesch-Nyhan Syndrome A (D) Phenylalanine hydroxylase deficiency

(5) Lactose intolerance (E) Excess uric acid
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1. Which of the following is NOT true of the interaction of TBP with DNA?

A. TBP is able to bind DNA non-specifically with respect to sequence.
B. TBP binds the TATA box through minor groove DNA contacts.

C. A helix-turn-helix motif in TBP makes the DNA contacts.

D. The DNA bound by TBP is bent.

2.What is the correct order of general transcription factor assembly at an RNA
polymerase II promoter?
A. TFIIB, TFIID, TFIIF, TFIIH
B. TFIIB, TFIIH, TFIID, TFIIF
C. TFIID, TFIIB, TFIIF, TFIIH
D. TFIID, TFIIF, TFIIH, TFIIB

3.Which of the following processes is least likely to be coupled to eukaryotic
transcription? -
A. DNA repair
B. DNA replication
C. RNA processing
D. mRNA transport

4, Which of the following sigma factors is essential for general transcription in
exponentially growing cells?

A. o028
B. 032
C. ob4
D. ¢70

5.Which of the following is true of p-independent termination of transcription?
A. It relies on the production of an RNA transcript with self-complementary
sequences.
B. It utilizes a hexameric helicase.
C. RNA polymerase stalls at a specific sequence of GC base pairs.
D. It occurs when the sigma subunit dissociates from the polymerase.

6. Which of the following proteins is NOT associated with the C-terminal domain of
RNA Polymerase II?
A Cap Binding Complex
B.  Aminoacyl-tRNA synthetase
C Guanylyltransferase
D Polyadenylation factors
7. Poly(A) site choice: -
A. is a mechanism to determine the length of the poly(A) tail.
B. leads to polyadenylation of the 5 end of the mRNA.

HERA




BdLRE 106 LEEALERALEHE AL RRA

FELWE: S TFAEYE (AP 4EEHETA]) A% © 421003
MKAFBRMERE TAT, AT ERGRAE) £5AH2 R

C.  can generate multiple protein products from a single gene.
D. 1s catalyzed by small nucleolar ribonucleoproteins.

8. The nucleophile of the first step of spliceosome-mediated pre-mRNA splicing is

the:
A. 2 hydroxyl of the branch point adenosine.
B. 3 hydroxyl of a free guanine nucleotide.
C. 3 hydroxyl of the 5 splice site exon.
D. 2° hydroxyl of the 3’ splice site intron.

9. In spliceosome-mediated pre-mRNA splicing:
A. U2 snRNA base-pairs to both sides of the splice junction.
B. U2 and U6 snRNAs base-pair during the two transesterification reactions.
C. U6 snRNA base-pairs to the 3 end of the intron.
D. U5 snRNA base-pairs to the 3' end of the intron.

10. Which of the following is NOT an enzymatic function of the editosome?
Uridylyltransferase

Ligase

Deaminase

Ribonuclease

CoOom >

11. The ribonucleoprotein, RNase P, catalyzes the:
exonucleolytic removal of the 3' end of tRNA molecules.
endonucleolytic removal of the 5 end of tRNA molecules.
ATP-independent removal of tRNA introns.

degradation of the poly(A) tail.

2 Ow=

12. What is the sequence of the last three nucleotides of all mature tRNA molecules?
" ACC
" CCA
TGG
GGT

OO w e
SESRSES)

13. Which one of the following describes a tRNA molecule that specifically
recognizes the codon for amino acid “histidine” but is covalently bound
(charged with) to the amino acid “serine” ?

histinyl-tRNASer

histinyl-tRNAHis

seryl-tRNASer

seryl-tRNAHis

SO

14. Which one of the following polypeptide sequences will be made from the RNA
sequence shown, translating from the first start codon to the stop codon?
5 - CGACAUGCCUAAAAUCAUGCCAUGGAGGGGGUAACCUUUU
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18.

19.

A. Arg-His-Ala

Met—Pro~Lys—I1e~Met*Pro—Trp—Arg—Gly—Tyr—Pro—Phé

B.
C. Met-Pro-Lys-Ile-Met-Pro-Trp-Arg-Gly
D.

Met-Pro-Lys-Ile

15. Which one of the following statements about the use of synthetic polynucleotides

in cracking the genetic code is NOT true?

. A. Poly(A) RNA directs the synthesis of only polylysine in vitro.

B. Particular codons are generated in predictable ratios with random RNA polymers

- containing specific ratios of different nucleotides.

C. Three different amino acids are incorporated into peptides when synthetic

polymers of only one nucleotide are used to synthesize the RNA polymer.

D. The codon table was completed by using RNA polymers of defined sequences.

16. Which one of the following experimental results does NOT support the hypothesis

that the ribosome is a ribozyme?

A. There are no proteins observed within 18A of the peptidyl transferase active

o

C.

D.

site in the crystal structure.
Peptidyl transferase activity is not inactivated by treating the ribosome with

detergent.
Peptidyl transferase activity can be inactivated by base changes in the rRNA.

Ribosomes from thermophilic organisms are more stable than from Escherichia
coli.

17. The difference between a Class I and a Class II tRNA synthetase is:
A.
B.

the Class I synthetase requires ATP cofactor and the Class II does not.

the Class I synthetase uses the 2° -OH of 3’ end of the tRNA as a
nucleophile and the Class II uses the 3° -OH.

the Class II synthetase reaction requires a.transesterification reaction not
necessary in the Class I reaction.

the Class II synthetases are typically monomeric, whereas the Class I
enzymes frequently function as multimeric protein complexes.

Which of the following is NOT an essential component of the eukaryotic
initiation stage of translation?

A.  40S ribosome

B. elF2

C. GTP

D. N-Formylmethionyl-tRNAfmet

Which of the following events do NOT occur in non-stop mRNA decay?
A. A string of lysine residues are added at the C-terminus of the polypeptide.
B. The stalled ribosome recruits Ski7 protein.

C. Ski7 protein degrades the defective protein by recognizing the C-terminal

poly(Lys) tag.

HEHA
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20.

21.

22.

23.

24.

25.

D. An exosome ribonuclease degrades the mRNA.

Which of the following is NOT a function of EF-G in bacterial translation?
The hydrolysis of GTP

B. The mediation of elongation

C. The separation of the ribosome from the mRNA at termination

D. The hydrolysis of the terminal peptidyl-tRNA bond

B

large amount of satellite DNA is found
in euchromatin

around the centromeres of chromosomes
in loosely packed forms of chromatin
in Alu elements.

OO we =

Type 11 topoisomerases

A. break both strands of DNA

B. include DNA gyrase, for example

C. change the linking number in steps of two
D. are all of the above

Which of the following sequences would have the highest melting temperature
relative to the others listed?

A. 5 -ATATATAT-3'

B. 5 -GAGAGAGA-3

C. 5 -GCGCGCGC-3'

D. 5 -AAAAAAAA-T

The form of DNA that consists of a triple helix promoted by acid conditions and
runs of purine bases is called

A. H-DNA

B. Z-DNA

C. A-DNA

D. B-DNA

An A260/A280 ratio of less than 1.8 indicates

A. pure DNA

B. pure RNA

C. protein contamination of DNA
D. RNA contamination of DNA




By LAE 106 2FERLTERALRTHFHBALTARA

FELERE S TFEME [£# 45T E] Rk ¢ 421003
MAFBEREERE "ATU, FRANERACRAHE) £5B%5E
FIE A .
1. 3#F#8 A 4B RNA polymerase II % C-terminal domain (CTD)x 45# % H & &4 o
(10 %)
2. BRI TATA box?E A EMBR BALtanigsk R M - BRNALEEZ A S T TATA
box &44% & TBP 2 &# &34k - (10 %) |
8. #i& %P (puromycin)E A £ acyl-tRNA &9 3’ sBMev & (A THE) » A—BRA XY
M E G TR c EMRALEBTRETNEEEA (In vitro translation) s »
ANCHERAEFP BB EEETREYNRER  EREBERE  REEWMERBHIWIE B
RABENE O A A SR RENEGERE  BE S AR L TP EEE -
HOL CH;
i i
D L
»zo?ﬂ«:/,o\\
RH, v
puromycin acyl-tRNA
RFLEER > FEE T A (BE55)
AGFBEAMALERIEHERINAEZPHHEGE S RI TS -
B.#FAEBITRENBETRIE RENELZ A LL2EREHERN T
CHERANLEFPLECABERRTENE AT REENNHA—?
D.EMAAEP CHBRENA—BARBERMDEST? EALETEHL?
4, Define a reporter gene and state its application. (5 %)
b. Draw a graph depicts the melting curve of a double stranded DNA whose melting
temperature is 60 °C. Also. indicate the Tm with a broken line in the graph.
(5 %)







