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Biochemistry 5700
Fall, 1999
Exam 3

INSTRUCTIONS:

Do not begin until 10:30 AM. The in-class portion of the exam must bg turned in by 11:20 AM. The in-
class portion should have 8 questions and 5 pages. ANSWER ANY AOF 8§ OF THE QUESTIONS-
Mark "DO NOT GRADE" on the one question you choose to skip. DO NOT answer all eight
questions-if you do, cross the one out which you don't want graded. Each graded question is
worth 10 points. The take home portion contains two questions, worth a total of 30 points, The take home
portion is due beginning of class Wednesday. Good Luck!! é y
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(1) Provide the names for the following cofactors, and name an enzyme that uses that cofactor.
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(2) You have just eaten a big juicy, fatty hamburger. Explain how the portion of the hamburger that is fat
eventually arrives in your muscle cell (i.e., what is the biochemical/molecular path from intestine to
muscle?
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(3) For the following general classes of enzymes, name a specific enzyme of that class, and write the
balanced reaction catalyzed by the enzyme (note-structures and mechanism are not required-just names).
(a) claisen condensation
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(d) isomerization
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(4) The K for glucose of glucokinase (liver) is 10 mM while that of hexokinase (muscle) is 0.1 mM. A H»\GCA Z :
Explain. ‘
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(5) The following figure shows the fates of carbon atoms undergoing conversion from OAA and acetyl-
CoA to succinate in the citric acid cycle. Explain the molecular basis for these results.
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6) Write a complete reaction mechanism for the following two transformations:
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(7) Glycogen phosphorylase in the muscle is subject t (circle the correct one) allosteric
regulation by AMP while glycogen phosphorylase in the liver is subject to positivgéc%ativ% (circle the

correct one) allosteric regulation by glucose. Explain these differences.

I/\ +(e /Y\uSL[f/ G o vuend T /)’lub-/f&qr
C( [ﬁ cw%by\ — qlutoge '~ 5\ Jwahond ~hone £ /d
)\QQ/OQ«@) /4 §:9moj (g /ow Z y7‘uﬁ,r /7 %”\q_

preser<e 4 Ardf) Sinee  covalend regetofom ¢

q[qcoole/m /Lurﬂ}»\u/\\lm{ Co,;é/oﬁ,(: MS/,WJMLL ~fU /'\O//V\(jv\ﬂ/))

A A
Y r\{./aAMQ«] Slowe Ho™Wczll con Zilgﬂﬂaoiﬂm

periili  glacoqen phoherfac o SEURI L L

hA or £ bt ) 1n reo ' )
‘ o 10\72‘ oy 0, -!")\J”" Lol Gorn hic oo actiuwf e

ed o e e SIERON hind
luco_:j ﬂme—f—@‘&v!z‘ %"\ O7 & ,7555*\73‘ }'TAUZ/ ?ﬁl@j
3 [ cocpy W/\os,‘;'/\w\{w 5 o e e
1 fam A il | comuet 7[7“’74’“ — 7'/%(,"‘?‘2'

acfise IRYY
’/\c)/ -@%fofr— A -+ Jg/ooJ 7 L&“i‘;"iﬁj’; j/1 O’
Ave o a Jz@‘vﬁ SarreL s L e A pn

le ar W"‘lcuc{% ‘
ot TR TR
ZMUJ’\ ’f dowr‘_ 7%{ &[€/'Aos/420q/w(w % bék
f ﬂ[\o:‘/’Z‘ﬂ? /M '-)mwu A !

0’/\1{00[% t g C,f\u-e ! @H‘Ss?/"? .JMA

707'\1, s ~0 S/OWW
&\ q'woﬁf af/oHo,W/ﬂ?'



-8- Name @/27

(8) Short answers. Answer each question in one sentence in the space provided.

(a) What are the two purposes of the oxidative portion of the pentose phosphate pathway?

Mq&@ NADAH < ribose
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(d) Why does the conversion of acetyl-CoA to CO2 ocur by a cyclic rather than linear pathway?
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(e) Why can't we live solely on fat as d source of carbon? vV 87 '
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Take home portion of Exam 3: You may consult any reference texts you like when working this

portion. You are to work the problems individually- do not discuss with fellow students, faculty, etc. Turn
in your solutions to me at beginning of class Wednesday Dec 1.

For thermodynamic and electrochemical data and constants, refer to your text, inside cover (for
conversions) and chapter 13. '

0 points) The hydrolysis of lactose to D-galactose and D-glucose occurs with a AG®' of -4.0
nol.

~}(a) Calculate K_ ' for this hydrolysis. o

& (b) What are AG® and K., for synthesis of lactose from D-galactose and D-glucose?

-1{c) Lactose is synthesized in the cell from UDP-galactose and D-glucose in a reaction catalyzed
by lactose synthase. Given that AG® for hydrolysis of UDP-galactose is -7.3 kcal/mol, calculate AG® and
K., for the reaction catalyzed by lactose synthase.

(2) (10 points) You have a solution of cytochrome c poised at a potential of 0.30 V and pH 7.0. What
percentage of the cytochrome c is in the oxidized state?
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