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Name

This exam is schedule for 75 minutes and | anticipate it to take the full time allotted. You are free to
leave if you finish.
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Multiple Choice
1. Which is not a class of enzyme?
Transferase Fumarase Lyase Oxidoreductase Isomerase
2. Which of these is commonly involved in redox reactions in biological reactions?
PLP Catalytic Triad NADH Mg?*
3. Which of these residues is typically not involved in general acid-base catalysis?
Histidine Aspartic Acid Lysine Asparagine Arginine None of the above
4. Formation of a Schiff Base is common with which cofactor?
Bl NADH NADPH FADH. Heme
5. Which of the following is not an example of a secondary messenger?
PCK IP3 cAMP Ca®
6. Which type of G protein will inhibit adenylate cyclase?
Ras Guq Gas Guai InhibiG2

7. Which of the following recognizes phosphorylated tyrosine residues in RTK signaling?

G proteins SH2 domains SH3 domains IRS1 Ras
8. Based on the model we discussed for enzyme kinetics, which constant refers to the rate limiting
step?
K ki1 k-1 ko k2

9. Lysozyme uses a covalent intermediate to catalyze a hydrolysis reaction that retains the
stereochemistry on the anomeric carbon.

True False
10. What amino acid forms a covalent bond with the substrate in serine proteases?

Histidine Aspartic Acid Lysine Asparagine Arginine None of the above

11. Allosteric molecules interact with the active site of an enzyme

True False
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12. Which corresponds to conformation of hemoglobin that binds O2 with high affinity?
R-State S-State T-State U-State Allstate
13. Which of the following increases the affinity of hemoglobin for O,? Choose all that apply.

CO; Basic pH 2,3-BPG Acidic pH CcO

14. Which type of membrane transport has a linear relationship between flux and [X]?

Passive Active Uniport Antiport Synport Non-mediated

15. Which of the following would contribute to a favorable membrane transport AG for chloride?

[CFn > [Clout AY = -17 mV A¥ =170 mV [Cln < [Clout

Simple Calculations

16. Given the following data, please calculate k..t and catalytic efficiency. You must include units.

Ku=1pM Vinax = 10 uM 57 [Elotal = 0.1 uM
Keat \OO S -
-\ L
ke_,.lr: Qw\c,\)( _ lomM™ s — (o5 S/\ Catalytic Efficiency _ | 60 MM 's ‘
/_ — —
E—’("T o\ N

oLy — Wc«er (o6 5!
Ko | m™M

17. Under these conditions, is Na* transport/ out of the cell favorable?

AY =55 mV [Na+],, = 20 mM [Na+]out = 200 mM

RS

NG~ §-34 (Mo 1SK) \r\%o A Cl\(%*%)) (0 oS5 \J}
NG =-b3 7 j/m(

Trengpork [Ny Fugeralle
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18. You have determined the Km and Vmax of an enzyme to be 10 uM and 100 uM/min, respectively.
In the presence of 50 mM inhibitor, you measured Km to be 0.909 uM and Vmax as 9.09 pM/min.
a. s this most likely a competitive or\:uncompemwe inhibitor

Ka N Lokl daomec e
b. Determine K.

{\/ = K+, 0 0Tx +0\
= — 2 AL = \\,00/:(4,9_:_)

\O = S\)(“\V\
Kt
Ke = S oM

Short Answer

19. For each of the following, determine the class of enzyme that would catalyze the reaction.

Glucose polymerization \\%c.\&)\

o OH
HyC ==0==0==CH, ——8 I+ |

CH? CH, \ \( « %/(

CHiCl + HF = CHF + HOl  Arendlrse

(o]

0
HyC =0 ==0==CH; ———» I+ |l O)(\lb r<u\15)\

CH, CH,
Lactose + H,0 - glucose + galactose \/\\1 Jm\au

HyC =0 =—0==CH, ———# HO==C==C=0H

Hy H, 1500~ e

20. Myoglobin has a Hill coefficient of 1. What does this mean?

P\ﬂba\ﬁl‘\-’\ Ab’% nsT \\b\\:\ NN (\N.J\M\N“’) g;\f
Coopes e O~ \o(némé_
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21. Consider each of the following reaction mechanism steps. In traditional organic chemistry, each is
typically difficult to overcome. Provide at least one example of how an enzyme might make the
process easier. Feel free to show a sketch to support your answer.

a. A primary alcohol is deprotonated to become a better nucleophile.

Qrine pekeass N WA

O\ - .
-0 *3 — f-o o cddahic i
Z m r \>f'\\
LIS AN a\\¢
\_ r’\ a4
N WA
b. Hydroxide needs to become a leaving group. o \/\_/
418 Q Qe ol (q o v S"\’\ dnet
\ — l c~ *k\\'\
. o T i (V\cx\L_g \r\- o - I8
A " o o« ) ©

o Sudee LG

c. A C-H bond needs to be deprotonated.

e el amd en - aledun SR A, Seh B bees of TTEE
5= s,aci \A’—CQ

o.)\i

Py

/}’L '—Q—\%g C— o

—C =-~N—C = _—
Y ’Q_l - ﬂ. < ;\) -C TL
k7 H
—zQ
22. How does O binding to hemoglobin induce a change from the T state to the R state?
VAKX 61 \->(r\1»\'4§ (\3¢\\) Ao T« ah X\
O ; \ ’ 2 © ’\é\w & A e B’NJ\F'/E’\’ g(\'\ﬁ)

u.,)—rc\“‘ > -Fe =0 A \A“ f\n-l/» u(,J/\ e + Cooles

U I \XJ ~ Sonel\l dnensr 14 T ’F.\,{\',)(."L\.)
S ol Qaeia ’\’r\j'jkj — r\’\éjx M
W e

oy

23. The activity of nearly all enzymes is pH-sensitive. Please clearly justify this observation.

Mask- R [ l‘c/\j O ses &\ acid ) L u\jrlﬂ\j\b (n Sde—=

Wy Qeenginy A o nbines A petesha ol
Q( ’(L) C«gci/&.u (‘LS-(J,-AJ_
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24. Consider the enzyme mediate reaction scheme below. In this mechanism, the enzyme converts
the substrate to a temporary product (EX*) prior to making the actual product.

k ks
E+S=2ES2EX*2EP=E+P
If k2 < ks and all other assumptions of the Michaelis-Menten model hold true:

a. What is the rate limiting step? lL,L becens k3 i \\r}\/—
b. Sketch the reaction coordinate showing the complete conversion of substrate to product.

__-—']'S
A =TS T
&
r“\k \ l
Ex
€rs
Py Ear7 Ley e 8
becene Yo <ho is E+P

25. Based on the data below:
c. Approximate Kp for the substrate binding to this enzyme.
d. Show how the curve would change if a competitive inhibitor were present.

*
€ 0.75 ©
g .
e k
2
£ 025 ® ,, |0 ar OPQWAV
° ¢ ! G\H)’\'!\\fv) L ceco
0 = CDN’QHV 0

1 10 l.I.DO 1000 N .
[Substrate], mM ‘( i L\s' @ )(k,
D™ 9 S,m V\ S o= ?\Q &
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26. Predict a mechanism for the hydrolysis reaction shown below. Make sure to show the transition
state. Comment on three ways that the enzyme can stabilize the high energy intermediate.

o
1l IIO— ﬁ ﬁ
O-_F_-D-—P__O O=—P —OH HO == P == 0 OH
CJH C}H | + | o
OH OH
OH OH ot B
P / (Y -
b \ S
+—o-P -o-P-o o Ok

\ /v VN
Hké\\ 2N ot s Xy cnjon o S O4 \,_)
1 \

® %r\'v\—/]“\é;/¥ q 4 skhlize O ‘i\/\,\r

@ l«‘w/ﬁw& (n o»<yc/\(;n Wale
@ bhAond dsnvs 'a OK7CA\;,—1 Wale

27. Propose a mechanism for the NAD*-mediated redox reaction shown below.

(&)
A )
| <, \ ( L
\\TC—I{) Lo s
N
e \
r
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Some equations:

b = YmaxlS] =141 AG = RTIn 2l 4 7pAw

KM|5] Ky |X|ou.t

Amino Acid  a-carboxylic acid o-amino Side chain

Alanine 2.35 9.87

Arginine 2.01 9.04 12.48
Asparagine 2.02 8.80

Aspartic Acid 2.10 9.82 3.86
Cysteine 2.05 10.25 8.00
Glutamic Acid 2.10 947 4.07
Glutamine 2.17 9.13

Glycine 2.35 9.78

Histidine 1.77 9.18 6.10
Isoleucine 232 9.76

Leucine 2.33 9.74

Lysine 2.18 8.95 10.53
Methionine 2.28 921
Phenylalanine 2.58 9.24

Proline 2.00 10.60

Serine 2.21 9.15

Threonine 2.09 9.10
Tryptophan 2.38 9.39

Tyrosine 2.20 9.11 10.07
Valine 2.29 9.72
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