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Multiple choices.  {25%, one point each) ( S35 5 £ F A E 3F A BEBA]

. AR F & phosphorviated compounds, 78523 8 # § 8 free energy: (2) ATP {bj plucosc &-

phosphate (¢} phosphoenolpyravawe (d} creatine phosphate.

BEorvmae &7 prosthetic group — Wotin 5 BT F #] A - # eroup: (2) phosphory! {b) acy]
{c) methyl {d) T}

Yilamine By & Z{a) ribeflavin (b} uacin () ascorbate {d} pantothenate.

Rituboxe & —46 {a3] tnosc (b} pentesc (o) hexosc (d) heptose.

W B R Y aldose & F B 47 B & sterenisomears: (o) $ (0) 6 ey §(d) 16,

TH e £ F B4 anomer: (3) glucose () sucrose (o) maltose () gulaciose.

i, cellulose fodbeg bonds & {2a-1.4 (ha -1 608 -1.4 (d) 8- 1.6 plycosidic bond.

= aldosc ¥ g ketose 80— #8%-K {2} isomerase (b) epimerase (¢) aldolase [d)
tutase.

£ plycolysis pathway 'F. T #(M— i8££ 2 + ZF e ¥ (a) hexokinase (b} pyruvate

kinase [c) phosphoglyceraie kinase {d) phospholroctokinase.

CUbtric acid cyele o, S — BT AEE G BB OO @y Leby 240 3d) 4
F Bl R E pyruvate debydrogenase complex #) prosthetic group: (23 Naly (B EAD (cp TPP

() lipoamide.

 F R & — 3% compounds A B & citric acid cycle: (o) mubate (o) oxaloceate (o) glyoxylate s}

suCCinate.

TR — SRR citne acid cvele 4 3 B PRI 4 K (2) clirale synthase (b) isociioale

dehydrepenase (o) succinate dehvdrogenase (d) o -kewglutarate dehyvdropenase.

. & citric acid cycle ) 9 {8 reactions & F g% & (a) ATI' th) GTP (c) NADH {4} FALA .
- ¥ — s F it pH=4 45 &) redox poteniial & -02 V., pH=T 8358 redox potential M (a)

032V -NIRV (cp =042V (dy r0.23 V.

- Mituchondra 898 Wk &8+, M — 8 complex £ & H pump & o5 #: {2) NADH-O

reductasc {b) succinage-C} reductase {c) cytochrome reductase (d) eytochrome oxidase.
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F B — % T & milochondria a1 F.F o I Pase 8 5% 6 (1) aueleolide binding (by H' conducting
{¢) ATP hydrolysis (d) ATP lransiocating.

— 7 placose K4 & WA Ha0 #2 COp w5 8 T & 4 § 4 ATP: 2} 34 (B30 [0} 26 (<) 22,
transkerolase = Loy M () ] (hi 2 () 3 (d) 3

F FBE— M 2 F F & pentose phosplate pathway 69 & 3 a) NADPH (B NADH (c] T ¢}
glyceraldhyde 3-phasphate

FORLAR— A B R T R e ) A2 1 A R AR (R) 500 nm (b 550 nam {e) 600 nm (o
030 nm.

A ¥ 4190 &5 15 A &) rcaction center & & 11 8 # &% &1 - (a) chloraphyil (b quinanc (c)
cytochrome (d) Fe-% enter,

A&+ B ¥ reaction center &) charge sepurmlion & & H 8 time scale T & 4 (21 10 scc (b
10" sec (cy 107 sec (@) 107 sec.

RGN ET MR E BT EL L (0)O)(b) NADFH {c) NADH {d) ATP.

{£ — 1@ metabodic pathway £, MEH T E A ERAE (a) exothermic reaction (b) rate-imiding

reaction () reversible reaction (d) first reaction.

(a)  Which amme acids van be phosphorylaed (ie., add phosphate groupn?  Sketch the
phosphorylated molecular structure. (2.5%4)

(bt Among these aming acids in question 2(a), which one is most easily phosphorylaed'?

Explain why. {2.5%)

{a)  How do you cleave a C=C douhle band 10 ap organic reaction?  Draw the stepwisc
reaclion and the necessary reagent(s} for cach step.  {2.5%)
(b)Y Inalivieg ¢ell, how a C=C double bond is cleaved” Draw the stepwise reaction and the

necessary eneymels) for each step.  {2.5%:)
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4, Mummals rely on oxygen, water, and vamons cocrgy sourves 10 maintain life process

Hibermaring animals sellom take up water during hibernation.  How ¢an habemating animals
survive wilhout drinkinp warer? List any possible biochemical reactiongs) 1o eluwcidate youe

ratiooale.  §9%)

3. How do you punity the TINA in E. eoli cells?  Give stepwise proceduras and start from
f1} Collect bacteria Ivy centrfugation st 1,500 g Bec 190 raie ar 470
(2}
(3
(4

6. What is HPIC?  Expluin as much as possible concerming normal phase and reversud phase
HPLC. {54}
Hinl; Erscrbe the mobile and stationary phase in each case.

1. (a)  If 5 solution of Arg, Val, His, and Glo at pll 6 were leaded on a sieong cation
exchange column and eluted from the column with an increastne »alt (Mat])
gradient, what would he the aeder in which these aminn acids would elute from the
coluran? Explain your reasen,  Please also Jraw the chemival structores of these
arming aclds, (pKa valoues: a-COOEL 2.3; 4-N1i;, 9.5, pKe, 8.4 pKy, 105 pKp. 5.9
pEe. 4.1, pK, 1005 pKa, 12,5 pKiy, 6.0 (4%}

ib} Consider the oligopeplide, AEFFLAMDP, which forms an e-heliz. Which aming
acid residue would yvou expect to be on the same side (Tace of the” tobular” helix as

15 the inmal alapine residue”  Explain your reason. (2%
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bdost of the processcs that occur in an organism are the result of interactions between

molecules such as a receptor prutein and ity ligand,

(a)] D[DeEacribe the common characteristics of these molecubar inieractions.  (3%)

(B] You are attempting Lo develop a colarimerric method to detect the protein-ligand
binding.  FList several reguirements that a colorimetric probe must mest in ;der to

be effective. (3%

A glass of milk iz acidified 4o pH 4.4 and heated 2t 40 with constant stirring for 30

minutes.

fay  What would happen to the contents of milk afterwards?  (2%)

{b} 1sthis process reversible? How are you going 10 do?  Please cxplain your reason
at a molacular Jeve], (3%

{c]  Suppuosc you atlempt 0 prave your hypothesis,  What kind ol experiments will

vou perform?  You nced 1o include the matenials and methods, (3%

10. The following reagents are often used in protein chemisiry,  Desuribe ther 1asks

hriefly.  {5%)

(1) dabsv] chloride

{b) sodinm dadecyl sulfale
{c} colchicine

[d) phenyl 1sothioevanate

(e} dicyclohex ylearbodiimide
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11. Explain the biochemical basis for the following statcrents,  13%);

11.

13.

(a)

(k)

Loy
{d}

As a coenzyme, pyridoxal phosphate is covalenily bound to ensymes with which 1t
functions, yet durng catalysis the coenzyme is not covalently bound.

Dicspite that the nitrogen of glutamate ean be redistributed by trnsamination, glutsmate
15 nal & goud supplement foc nutritionatly poot proteins,

Atcnuation 15 not found to be involved 1o cucaryolic gene regukation.

Only the Tivbrids will grow in HAT medium when Fusing two vells of different oripins

whirh are n.'spf:c'riw:]:.r HOGRET andd TE .

{utlioe an eaxperimental approach W determanimg the hali-lifie of a panicular protein in 2 given

roamrmalian eel], (5%,

Upion activation of a reveplor, a G protein exchanges biund GOP or (71, rather than

phosphoryiating GDP (hat is alresdy bound.  Similacly, the & subunit-GTP complex has 2
show GTPase activity thal hiydrolyzes hound GTP, vather than exchanging 11 {or GLIHP.

Deseribe expedmental evidence that would be consister with these conclusions. (8 %)




