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Biochemistry 5700
Fall, 2007
Exam 2
October 24, 2007

INSTRUCTIONS:

Do not begin until 10:30 AM. The exam must be turned in by 11:20 AM. This exam should have

[( @ questions and 8 pages. Answer all questions completely, concisely, and legibly in the spaces
provided. Good Luck!!

Are you keeping up on current events?? If so, answer this question while waiting to take the exam:
What famous scientist discussed in the last section of the course was recently suspended from his
position at Cold Spring Harbor Laboratory and forced to cancel a series of upcoming lectures and

appearances for making some very controversial comments?

ANSWER:
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(1) 15 points Pot pourri of definitions.

When relatively high concentrations of fatty acids are placed /
in water they form structures known as Micelles

When relatively high concentrations of glycerophospholipids _
are placed in water they form structures known as . /, /7 IS oot S

Name a carbohydrate that is achiral
Ahndr oxy acetone

Linear sugars that are structurally identical except for the .
orientation of the hydroxyl and hydrogen at one position are ) e—f erSd
called what?

The compound resulting from the nucleophilic addition of an ‘
alcohol to a ketone is called a /’) em) e etald

Name the unbranched form of starch
, K=my lose

What molecule is a membrane plasticizer? .

cholesters |
Which nitrogenous base is present in RNA but not DNA? .
rde /
Which hexopyranose sugar contains all bulky groups in . N -
equatorial positions? 30 7 Joco Furendie.
What vitamin is associated with regulating calcium uptake for .
bone formation? /D

What conformation does double stranded RNA form in

solution? A

Soap is formed from the hydrolysis of what type of lipid?

“‘é!’"ﬁtﬂvg/ef/‘«p Ceri /(,ﬁ’&!})

What is the name of the family of derivatized polysaccharides
that associate with proteins in the extracellular matrix of q / MedSamuind q /«.1 can [
animal cell tissue '

What specific two types of sugar linkages are found in

glycogen? O(I!L/"q/"'} ah(’)"ﬂ‘%i@
What is the repeating sugar unit and linkage in SR
peptidoglycan? ﬂ { B &[) N A LA
) M- aceliqf
&~ / k‘% fo 2ein N
p-a ety l meamic . e

ac«(;
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(2) 5 points What type of functional groups will be present at the indicated position of the following
lipids?

(a) on C2 of glycerol in a triacylglycerol €Sty

(b) on C3 of glycerol in phosphatidylcholine '/7[ os b ho dl é;.f,i“ fer
(c) on C1 of sphingosine in sphingomyelin ,/7}’! /) {MA g cliestey”
(d) on C2 of glycerol in a glycerophospholipid ester

(e) on C2 of sphingosine in sphingomyelin A 9[ €

(3) 6 points Draw the Haworth projections (ring-cyclized forms) of the compounds formed from
(a) two-electron oxidation of a-D-glucopyranose at C1
(b) four-electron oxidation of $-D- altropyranose at C6, glven that D-altrose is a C3 eplmer of D-

mannose, and D-mannose is a C2 epimer of D-glucose 0‘ SH
%,al ‘ 1 aO
) o b)
y —0O
on\°"
GH

(4) (4 points) Predict whether the formation of the following O-glycosidic linkages between two
sugars would result in the production of a reducing or nonreducing disaccharide

Linkage Reducing or nonreducing?

C1 of D-gl d C1 of D-gl
of D-glucose an of D-glucose ﬂ@mf”féﬁ’wﬁﬁﬂﬁj

C1 of D-glucose and C4 of D-glucose

Veé{uc;n q/

C1 of D-glucose and C1 of D-fructose 0

C1 of D-glucose and C2 of D-fructose N
Noniredvecra %
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(5) S points. The glycosylation of the following amino acid side chains would form what specific
organic functional groups (e.g. ester, thioester, thioether, N-ether, amide, ester, O-ether)?

Amino acid Organic functional group created

cysteine ¢ h o edher ( S-eHe ]
serine O edler  Cedito,)

lysine N - .,e__,@,A e ’
asparagine 78 Ml. a{ £

glutamate esler

(6) (6 points) Write the balanced chemical reaction catalyzed by carbonic anhydrase in the direction
it will occur predominantly:
(a) in red blood cells located within blood vessels in muscle tissue

COz + Ha O = Heor + H+
(b) in red blood cells located within blood vessels in the lung
Heuy +HT S €0, +HL O

(c) In one or two sentences, what is the role of zinc in carbonic anhydrase?

b““& Su!'ﬁg‘}«?w W%‘“fmﬁﬂ /QW@WW{@? ﬁm % P2V fie
SO i+ fan Soree @l ﬂwd@gﬁﬁ,éﬁ “o atacl (O

(7) 8 points. Complete the information in the table below for the indicated transporters

Transporter passive or active Uniport, synport or antiport
Na'K' ATPase - gehie antyrort
Bacteriorhodopsin | Active Uncpyrt
Lactose permease N A £SivE S A port
‘Glucose permease 4 5519E W~ et

(8) (4 points) Draw the structure of deoxyguanosine—?»%’-cyclic-monophosphate

N
0 P e
/ o N N/}\MHL
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(9) (4 points) On the figures below, diagram the molecules transported, indicating in which
direction transported, for the chloride-bicarbonate exchanger

outside: &===0 [nside

outside === |nside

cell

Cl™ —

=3
(@) In erythrocyte

in blood vessels
in muscle tissue

(b) In erythrocyte
in blood vessels
in the lung

(10) 4 points. You have a multimeric allosteric enzyme for which molecule “X” is a positive
heterotropic modulator and molecule “Y” is a negative heterotropic modulator. Both modulators
, perturb K;/; but not Ve . Draw and label the plots that would be observed for the enzyme in the
(o absence of modulator, in the presence of “X”, and in the presence of “Y”’.

— | e X

[S]

(11) (3 points) Briefly explain the difference between “feedback inhibition” and “product

nhibition”. e@gi l@@%*fiﬁw Q/\(/( /\"UViUcﬂl 023 a me%a/z i’)éﬁ/ﬂi(w;?b]
{
bk an taart | eovly A e Adh v
7HL\ h+ i CIAAJ).("/@/ ng+ /Mro‘uc-v‘ égefn.mae/ 7
pﬂuduwf” - J mned A te /rzra(uc:/‘ an Lagant—
Corterlined Feuedon whibdp Jhat

€ Al ( acts oa Same €azgne)
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(12) 8 points. Briefly define the following terms as they relate to DNA structure: /d/vt—d\g’ ;2”? g‘vg
(a) major groove . = .

e s g A fored by e T
argfle conn echry Fle C}' eobemt G ey ity

4 Me helid awl ﬁ«-—j TN Majer groa

C ¢

?

;!

(b) two periodicities ——_

. g :
)) 364 f
e N |
O~ Lo 3y AL [ase boeir - base b Ao st
LR e e b
ey deag = T.ofdl B

(- (c) glycosidic bond orientation

pyneadedon oot e }
S“-””ﬁﬁ‘/ /b&?oc@ Yy q/s{/{gflg/fg
b W’\jj o Hoa ﬂ«ﬂfuﬁ'

W NN é)aﬁgy_ Wﬂ,‘, '@"”’“3?
[ ok, mi;‘ &
gurovs fam He T4

(d) sugar pucker
] dz L/ C de"w'!f’ % S’w?ﬁf Yia é-:l )

deorayrilese 15 out ) % » Jone f;g
v FIMA, ko _
rem dimng AT 29T endy s Gy

9, [f/ /M/ 0n S amnt.  Sedn A {fg_

ooy *
. ..u,ﬁg.ﬁwtz e cﬁaﬂ Sawr=d &L
e

. /6—:%;“6:47?'”"‘)}
i ! J

-

\
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(13) Shown below is the hydropathy plot for a membrane protein. The N-terminus of the enzyme is

known to be outside the cell.

0

0

1

Name
0

8
- COO

60

/

Residue number
ts) Diagram your protein on the lipid bilayer template provided below. Clearly indicate the

N- and C-terminus of your protein on the diagram and clearly show each transmembrane spanning
domain and the loops connecting them. With arrows, indicate portion(s) of your polypeptide that

might be glycosylated.

0

4

+3
Outsid@ cell'

(@ (6p
iilside cell

Hydropathy index

,(©) AQperipheral membrane protein

&r'otein.

(b) (4 pts) On the lipid bilayer template shown below, draw examples of (a) an asymmetrically

oriented integral membrane protein, (b) a transmembrane protein

and (d) a lipid-linked membrane

|

G

Outside cell
Iﬁside cell
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. \ (14) (3 points). For metal ion catalysis in general, what is the difference between charge shielding
and charge stabilization?

| e hevrary o
N _ Ale  medtak sin 5}\ 1-e. /U/J C %«‘?
52« aeicjmﬁ a’ eh ¢l "”?’M&#ﬁ'ﬁe

S‘-/%!«:; /gm?iﬂw) - A€ mf:/M p) m ,S*hgﬁnfgwmzhd CAW,,? v B )
ptachon  sntemediall  orl freens, hem J’Jmﬂgf

15) (3 points). Draw the structure of the Schiff Base adduct formed by the reaction of ethylamine

and acetone as it would look at pH 7 (no mechanism necessary, just the final structure): et
, cHy
k
+ §
H3C_CH2_“'NH3 + ?”%3& C—~ C — C‘Hj
(16) Consider the mechanistic scheme
for chymotrypsin shown below:
o) Ro
P \
- >N | \
H | %
R4 O Y
) T
Y
-Ser-E “;
%E‘
4
Y
|
Y
4
Y
‘4

R1 ‘ R1

(a) (6 points) add all necessary electron pushing arrows and general acids/bases (abbreviate bases as
“B” and acids as “HB") required to complete the mechanism.

(b) (4 points) Circle any species that would be stabilized by the “oxyanion hole” of the enzyme. For
one of these, add a drawing showing the features of the oxyanion hole and how it stabilizes th
species. '

(c) (2 points) The identity of which of the followinr R2 (circle one) is important in substrate
specificity for chymotrypsin. What specific amino acid residues would be located at this position?

Phe Tur, Trp
F Y w




