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One molecule glucose is metabolized via glycolysis, TCA cycle and electron transport chain to generate 32 ATPs.

(1) List the steps at which NADH is produced.

(2) List the steps which are regulated by Fructose 2,6-bisphosphate.

(3) Distinguish the action mechanism of glucokinase and hexokinase catalyzing the production glucose 6-phosphate.
(4) Calculate the ATP yielded by metabolizing one molecule of glucose 1-phosphate into lactate in anaerobic condition.
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%A (2 points each) A& £
( ) Which sequence is used in the initiation step of translation ? (1) replication origin (2)
promoter (3) Shine-Dalgarno sequence (4) enhancer.

( ) Which sequence is essential for the initiation step of transcription ? (1) replication origin (2)
promoter (3) Shine-Dalgarno sequence (4) enhancer.

( ) Identify the incorrect statement about DNA replication (1) semiconservative (2)
semidiscontinuous (3) primer needed (4) elongation from 3' to 5'.

( ) Primer is degraded by in E. coli. (1) primase (2) polymerase I (3) polymerase II (3)
polymerase III

( ) The replication model of mitochondria is (1) rolling circle (2) D-looping  (3) 0 structure
(4) conserved mechanism

( ) Which one is incorrect statement? (1) topoisomerase I ans III are Type I topoisomerase (2)
camptothecin is an anticancer drug acting through inhibiting topoisomerase activity 3)
type I topoisomerases catalyze double strand breakage and rejoining. (4) type II
topoisomerase is also called DNA gyrase in E. coli

( ) In eukaryotes; mRNA is synthesized by RNA polymerase (1) 1(2) IT (3) II (4) all correct above.

( ) Which one is the major component of ribosome ? (1) mRNA (2) rRNA (3) tRNA (4) all correct above

) In the adaptor hypothesis of protein synthesis, the adaptor is (1) mRNA (2) rRNA (3) tRNA (4) all
correct above.

( ) In E. coli, ¢ (sigma) factor is an important initiation factor for (1) DNA replication (2) RNA
transcription (3) protein translation (4) it is not a initiation factor.

() Peptide bond formation is catalyzed by peptidy! transferase and is formed at (1) P site (2) A site 3) E
site (4) all correct above. ‘

( )Which one is incorrect about termination of transcription? (1) Stem-loop always causes termination (2)
inverted repeat needed for sequence-dependent termination (3)p factor is an ATP-dependent helicase
(4) p factor recognizes and binds to C-rich regions in the RNA transcript.

( ) Which one is incorrect statement? (1) Post-translation modification is existed in eukaryotic cells only.
(2) Transcription coupled translation is exhibited in prokaryote only (3) Eukaryotic cells are
polycistronic (4) Enhancer acts through a looping mechanism.

( ) Which one is GC-rich? (1) stem loop termination during transcription (2) promoter (3) oriC (4) SD
sequence

( ) Attenuation is one of the methods to regulated the expression of trp operon in E. coli.

Which statement is incorrect? (A)The leader mRNA contains multiple codon of Trp
amino acid. (B)The sequence-dependent transcription termination is an important feature
for regulation. (C)Leader mRNA expressed only when tryptophan concentration is low.
(D)Ribosome apparatus will pause on Trp codon when tryptophan concentration is low.
( ) In positive contro! of lac operon, the “co-inducer” is (A)lactose (B)glucose (C)cAMP (D)CAP
( ) Which enzyme activity does not exhibit by reverse transcriptase ?
(1) RNA dependent RNA polymerase
(2) RNA dependent DNA polymerase
(3) DNA dependent DNA polymerase
(4) RNase H
( ) The common polymerase used in polymerase chain reaction is (1) Tag polymerase (2) polymerase I ?3)
polymerase II (4) polymerase III
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LO ) SRMUTA— A8 kR MERESA SRS £ 28% &8 % (a)HMG-CoA synthase (b)Citrate synthase
(©)Acetyl-CoA carboxylase (d)Desmolase (¢) HMG-CoA reductase

2.( ) FERSA AWML EA A 5§ 5T 7948 2 F(2)ATP (b)NADH (c) NADPH (d)GTP (e) FADH2

3.( ) Aspirin =T 540 ] F 5] 58 — 48 8 4 14 & 2] 7 b5 & o % % 7% 892 £ () TG lipase (b) Lipooxygenase (c) Acetyl-CoA
carboxylase (d) Cyclooxygenase (e) Carnitine transferase

4.( ) Remisk & & Cytosol # A Mitochondria 84§ & F 71 — 184 K # ¥ t(a) Acetyl-CoA carboxylase (b)
Acyl-carrier-protein (c) carnitine transferase (d) Fatty acid synthase

50 ) SFIATFIA — A4 H &4 S dn/ g3k 2 (a) aspirin (b) thromboxane A2 (c) Prostglandin E1 (d) cAMP

6.( ) 3P Ketone bodies & £ A — 18 Tissue 4~ () Liver (b) Kidney (c) Adipocyte (d) Brain

7.( ) ESA L Tay-Sach disease & F |9 — 84 K 69 /A R E % 1 B AL BE 2038 % (a) spingomyeline (b)

phosphotidylserine (c) ganglioside M1 (d) ganglioside M2

8.( )FHM—#KRARE cholesterol #) #% % (a) bile salt (b) LDL (c) steroid hormone (d) vitamine D () 3t % %

9.( ) 4 phospholipid 4- 5% 5% & & &4 k& ¥ 1 X % (a) ATP (b) GTP (c) CTP (d) NADPH (e) NADH
10. () # P4 hormone % triacylgylcerol 4 A2 44842 & cAMP % £ R &1L T (a) adenyl cyclase (b) protein kinase (c)

TG lipase (d) acetyl-CoA carboxylase (e)lipooxygenase
1.( ) #M&m ALS (amyotrophic lateral sclerosis)iL % 4% 8 & 81tk 2 ¥ — BT s & ;?::%’F Fim—EARRYI|
#2(a) ganglioside M2 gene (b) cytochrome oxidase gene (c) super oxide dismutase gene (d) ob gene ()X k. % 3
12.( ) $F¥ 1 fatty acyl-CoA i# A mitochondria outermembrane # protein & %} —{E(a) carnitine (b) carrier protein (c)
cartine acyltransferase I (d) cartine acyltransferase II (e) citrate shuttle
13.( ) —18 18 18 C ¢yt fu B By ik \%4‘;;’]'»(2i§ >89 ATP 4 (a) 112 (b) 129 (c) 146 (d)153 (e) A £ % 3k
14.( ) 3% FF 51— 189 F K & # ketone bodies (a) acetone (b) acetyl-CoA (c) acetoacetate (d) B-hydroxybutrate (e)
WAL %Ik

15.(C ) # F] ob gene A M i 1 R =T A 4842 A 4 #9 2 (@) HMG-CoA reductase (b) leptine (c) HMG-CoA lyase (d) lipase

(e) phospholipase A2
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