BIOS 452/CHEM 452
Third Exam
Fall, 2010
12:00-12:55pm, Monday, November 22, 2010

Name: A‘V\ g | WON \CCLJ

UIN:

Circle Discussion Section: Mon 8

Tue 9:30
Wed 9
Thu 9:30
Fri 9

Fri 11

General Instruction

* Do not turn the page until you are told to do so.

* You may take the exam with you only after 12:35pm.

* No calculators allowed. For calculations and graphing, show all your work!!!

* The exam is total 9 pages (including cover page), ~30 questions grouped into 15 for 55 minutes.
* Read the question carefully to the end.

* Pay attention to units.
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1. (4 pts) Draw the Fisher projection of the sugar shown below.

Fisher

2. (1-3) Choose from following:

(a) Glucose (b) Galactose (c) Ribose (d) Sucrose (e) Fructose

(b )

(1) (2 pts) Which one is enriched in nerve tissues and thus called “brain sugar”?

\
(2) (2 pts) Which has the highest molecular weight? (d)

(3) (2 pts) Which ones are diastereomers of one another? Choose all that apply.

3. Shown on the right is a disaccharide called Trehalose. 43 £ Al

(1) (3 pts) Circle all the anomeric carbons. + (4w me HO O
A W
(2) (3 pts) Trehalose as shown on the right is an Qaceta[,‘ ketal, HO
hemiacetal, hemiketal —Circle one) o OH
4. (5 pts) Shown on the right is Amylose. The repeatin -~ =
4 o 2OH H,0H HOH

DISACCHARIDE unit of this sugar is Madfoge , which has

3
(_N__; Choose either cor [3) anomers linked via (| -> H 4 @ OH
A
O 0

OH OH
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LL‘H

; Write in numbers) glycosidic bond.

*Make sure you filled out ALL of the 4 BLANKS.

5. (1) (2 pts) Write the name of an amino acid that can form N-linked glycosidic bonds with carbohydrates.
S por VL - choose from the 20 amino acids.
L] 7 |

Awn o N
n H
(2) (6 pts) Show the structure of the amino acid you chose (}) covalently attached to the \C/O
monosaccharide on the right in its 3-conformation, as it may appear in a glycoprotein. ff
ty 43 H——C——NH-C-CH,
M’:/\_/——\ HO—C—H
€N € N _ H—C—OH
L— 0. NH 8 CiH f" H l
: ‘ e iy He——ii}
i N l |
‘\“i’_/ Co, CH,OH
HO
N GicHs
<
O

6. (1) (8 pts + 2 Bonus pts with correct stereochemistry.) Mild hydrolysis of a naturally occurring lipid with dilute NaOH

5 . 9
generated L-glycerol 3-phophoserine and the sodium salts of a hexadecanoate and a A -octadecenoate. Draw a
chemical structure of the parent lipid.

( [ 4=
+ 2 NN AN ANGTPED
-\ 16 4 1 b 4 . o
0 ’\‘\/\,/'\/\)K 6 9 N"‘:u
4 6 o : 1) \
n&—' ¢ fil\—c.-r CHy.~ CH
i |
- & o
+L o \ +.1—
+2 Bowyg i~ J'{/\IWM-j Sh-2

M nim ]
o

(2) (4 pts) What are the common names of the constituent fatty acids indicated in (1)?

Pu t e \1‘-0 \-?_ AND C | @j\j‘-\;

P(i‘J‘ wiR e aud

%Jﬁvﬁ»ﬁ&o

Cote mcid
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(3) (3 pts) What is the net charge of the parent lipid in (a) at a neutral pH?

(Positive, ( Negative, Neutral —Circle one)

7. (3 pts) Which of the following INCREASE(S) during the hydrogenation process used in making traditional margarine?
Circle all that apply.
@E’Number of saturated bonds @i}rrans—fat content @ood calories per molecule @ Melting point of the fat

+3 v ol 4
r2 v 1
L« 4 2

8. (3 pts) Indicate TRUE (T) or FALSE (F) for each of the following statements about the plasma membrane of a cell.

T

+ [ (1) The lateral diffusion of molecules is much easier than the transverse diffusion.
+ 1 (2) Free fatty acids are a major component.

4 | (3) Glycoproteins and glycolipids expose their carbohydrate groups on the outer leaflet of the bilayer. l

9. (3 pts) Arrange the following compounds (a)-(e) in an increasing order of permeability across a pure synthetic lipid

bilayer.
(a) Cr (b) O, (c) Water (d) Glycerol (e) Glucose
(O < (e) < () < (d) < (l”)
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10. (3 pts) A spontaneous conversion of a compound S to another compound P has a forward reaction rate constant, kf
of 100 hour™ and a reverse reaction rate contstant, k; of 1 hour™. In an enzyme-catalyzed reaction, the same conversion

takes place with a different k¢ (kf, catalyzed) that is 2 sec™, what would be the Kr, catalyzed of this reaction? Make sure

to write a unit to your answer.

ks
5, Tewwe p

K,
| 2 S -
- e

E ", i J‘(* Glaen . T2 for conved frmda
i ) . ”

%QT | W g - v, (@ red -

)? 2 ~ = 3 Se
Y el . = Q_0 €.C

11. (6 pts) An enzyme (E) catalyzes the conversion of substrate X to
product Y. The plot on the right shows the concentrations of Y ([Y])
versus time of reactions. Can the following change in the reaction

condition shift the curve from (i) to (ii)? Answer Yes(Y) or No(N).

+) (1) Add an uncompetitive inhibitor. \(
12 (2) Replace the substrate X with X’ that has a lower Km but the same V,,,,

43 (3) Decrease the total reaction volume without changing the concentrations of reaction components. N
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12. Below is a kinetic scheme of a simple enzyme-catalyzed reaction.

ES weeg E ¥ P

d[P]
Michaelis & Menten used a steady state assumption to express the reaction velocity (= dt ) as a function of quantities

that can be easily measured such as [Eia and [Shota:  V=Ka* [Elioral *[S] /(K + [S]) (eq. 1)

(1) (4 pts) Write a rate equation, i.e., a differential equation, that describes the steady state assumption.
Slhowd Show bt o x ust ra't]‘\\jt -
A L& % eI~ & res Y reem | Ay TEISTE fylE
A T , LEIMSI~ 4. TEST- £ (S I
42 S ST \ W . 2 L L 1&1[55:1

d&
& 3 T

< .
*2 4 Les]]

by
(2) (3 pts) In the eq. 1, [S]is the concentration of free S, NOT total S ([S]itar). Nevertheless, we often take the value of [S]

\__E S ) = Com 5’7.—&,‘./*

0 o

as that Of [S]total- Why?

LS1hpn > L€ Jipild

(3) (3 pts) Which describes the condition under which K., can be regarded as the dissociation constant of the binding
equilibrium between E and S to form ES complex?
(ki>>ky , ki>>k, , €k;>> kz)

ki<<k; , ky<<k, , ki<<k; -Circle one.)
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13. An enzyme called “happyase” catalyzes the following reaction with a ke:0f 100sec™:  SAD =—=HAPPY
Below is a plot of the initial velocity versus the substrate concentration for happyase. The initial velocity at 1 mM [SAD]

was measured to be 40 nM/sec.

MmN
30 1114 . Ly
T L=

= ERdERTsEERER i Frhd o
20 0 AT L T
= REDARRRRRE | el
>o 15 - i - i ibofe] g 3 - 3
| L] B i
ST N
EAREREEREREERES N O 5 .

0 10 20 30 70

[SAD] (nm)
(1) (3 pts) What is the total happyase concentration used above? Indicate unit.

Lej 1‘—: \er‘&-y\ o %"\H Lﬁid = Ou_ Mf-"(

—_— =
o

oot \00 e
- A Wiivy Viaar 35 -29 wM /e

(2) (4 pts) What is the K, of happyase for SAD? Indicate unit.
S5 o
(> b

2 Sy K SCSD e U - Vess e roph b cdadatim?)
e.3 M W shiw pos 3 Tou

(3) (4 pts) What is the SAD concentration at time = 0 when 480 pmole of HAPPPY is formed during the first minute in a
1-m| reaction?
+2 : ' 40, H - LS J
0 ¢ { A “ /Cﬁ(
VA M ce— = OmMpe, Lo -V

| W b0sec la yM «  €s7]

Sifa+ TS7) & 4TS
Coqs ‘ZE/M = R
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(4) (3 pts) Considering the diffusion-limited bimolecular rate constant is 1x10° M s, how much slower is the reaction \

==
catalyzed by happyase than a diffusion-limited reaction? ( 1, @ﬂ 100, 1000, 10,000 —Circle one )-times.

+2

a 3 E -~ =
o Phpect Lo owgt BT ga
|2

(5) (Bonus 3 pts) In a separate experiment, the total enzyme concentration was decreased by 2-fold. How does the V.,
and K, change?

S Vi e renaes bty y =t el -l

W doein 4 Cb@u«a‘){ + |

(6) (Bonus 2 pts) Thus the effect of red

otal enzyme concentration is similar to the effect of adding a (

Competitive, Uncompetitive, ( Noncompetitivé + Circle one) inhibitor.

=

[
14. (1) (3 pts) STRESS is a competitive inhibitor of happyase described in}g. Draw a kinetic scheme for competitive
inhibition.

E Sanies = %P
+
.

1ok, : v W, ik
it "'”O 1*\.- W'/
Mk
A} o
ik,
£l Cs) | ]

(2) (4 pts) Kiof STRESS is 10 nM. Calculate the apparent K, and the apparent k., when 10 nM STRESS is added to a

-_———
happyas&catalyze_s {eaction which shows K, of 9 uM and k.., of 120 sec™ in the absence of any inhibitor.
//\/\_’-,f_—___ﬁ_‘__\\
L0

b = e EC"'_ !

[0 w™
){ < % o O e M
Comn Ixﬁ‘ﬁ\f@_ - "b rw app i K’m - )'L & \d\}b H
$ A \/ Voo
4+ G AN c’xPP 2% S
T Y

wﬂ/\,u.‘- Page 8 of 9
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15. The experimental curve of initial reaction velocity versus [S] with and without inhibitor (1) is shown for an enzyme

and a substrate.
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(1) (4 pts) What is a possib!

( Competitive,

(2) (3 pts) Which best describes the Lineweaver-

among (i) to (vi)

1/V, (minfuM)

v waddig

Uncompetitive,

No inhibitor

/[S],{iM)

graph

mechanism of inhibition?

Noncompetitive

Ve

i
i

- Circle one. ')

Vi

-

X =« 3

Burke plot of the enzyme with the inhibitor (1) at [1]=Ki. Circle one

1/V, (min/uM)

a)
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