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1).Amino acid 2 Catabolic reactions TEH-BNE » AEHRERECHENEL
8 B REXCED - (6%)

I1).4: 148 Glucose, Fatty acid . Amino acid Z%ﬁﬁ{t@i(l\detabohsm)ﬁﬂ@ﬁﬂ%ﬁ
1? ALBEEEREEZ o (8%),

). BT B RE B EREY o -Amino acid ZEX L4 (11%)
1).& B Melanin.  2).&5% Pyrimidine.  3).5 Chlorophyll.  4).£7% NO.
5).&FK Polyamine. 6).EHFRIER. 7 EFMEWERE Auwxin
&) AL RS ammonia BEE.  9).H 3-Phosphoglycerate EH % derived .
10).63 Ribose S-phosphate derived 5.  11).E ATP #55TE 2256 Urea Cycle 3.

IV).EH T h LIBIERIE ERER < 2%, (10%)
1).NAD is coenzyme 1.2//2). SAMis a methyl group-donor.  3).The reaction of
orotate with PRPP. to give OMP{ '4).ATP is a high energy compound.

5). PAPS is the activated SO, 6).The reaction'of PCR is used to amplify DNA

7).GABA is an inhibitory neurotransmitter. ' 8). PLP is the coenzyme form of

vitamin B6. 9).GSH plays a role of buffering in‘the cell. 10).THFA can serve
as donor of one-carbon unit in metabolism.

V). B T AR A L EBIEERZ e Bl - (At b b S YIEBE R L a5

HIERT 242 » F40 alcohol dehydrogenase $ﬁ§% TEBEER  WTARE
ADH ZH5% ) (15%)

1).{2Z8 " Intermediary metabolism ; ?

2).B3ELA Muric acid ; 5 ™ disposal of

Nitrogen waste | » A4 HEER? 3)AMKEEN "£A% - TEEN
THE TSR TIRMTE? 49)I6% "HER Gout ; FERZEE > Rt
EHCE A bz FITEEESR? 5) BT fE(favism) S{TEREREAERT?

6). - YIRETHETT " Urea cycle ) REFRMRIZAERR? 7). HEEY-\A
F&E RS TIANSSETE R (Tamiflu)?  8). T 5-Fluorouracil ; ZE
REBRPESEY) - ER{AFEERZ inhibitor 7 9).JE[EIEZ(Cholesterol) 4 &

o X EESEREREM?  10).Pyrimidine & catabolic degradation % - ©F
A ——FEEE Purine X R—4¢ » H B salvageable $£B~ compound £{A]?
11).Nitrogenase complex HUARNER T BERZ 4} - BFHREHP—1E Protein?
12).AGo B2 AGo’ FriEfEfEv ZE2HM?  13)BRAEDS - HMmHAIE
(mammal) > ZBRECHE - {7 14).88&ZE 1K Metabolic pathways F 1§
HitERY biomolecule EF_F? (ARUINE 2 9 BEAAER)
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VI.) There are several ways that the activity of an enzyme can be regulated. Please discuss the details.
Please indicate which way of regulation may lead to faster metabolic adjustments. An also, please
describe how DNA microarrays and 2-D gel electrophoresis may help to study these metabolic
regulation. (10%) (Hint: central dogma)

VII) Lipoate, biotin and the combination of B-mercaptoethylamine and pantothenate are three kinds of
cofactors. They are covalently bound to three different enzymes, and act in a similar way. Please
discuss the common role of these cofactors. And also, please discuss the physiological functions of
these three enzymes. (10%)

VIIL) Plant receptorlike kinases and Toll-like receptors have similar role in the immune responses in
plants and animals, respectively. Please describe the components and the mechanisms in these two
signaling pathways. (10%) .

IX) Each one of the following groups of terms is related in a particular pathway. Please briefly explain
these terms and describe these pathways. Please include their physiological roles in your description
and use arrow (—) or draw a simple map to link them. Some of them 'may need extra
components. (20%)

1) Arachidonate, COX (cyclooxygenase); salicylate, prostaglandin
2) Malate, oxaloacetate, aspartate aminotfansferase, mitochondria
3) UDP-glucose, nonreducingend, G-1-P, glycogen synthase

4) Leptin, JAK (Janus kinase), STAT, IRS-2
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