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Biochemistry 5700 -
Fali, 2000
Exam 2

INSTRUCTIONS:

Do not begin until 10:30 AM. The in-class portion of the exam must be turned in by 11:20 AM. The in-
class portion should have 8 guestions and §pages. ANSWER ANY 7 OF 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!!
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(1) Given that sucrose is the disaccharide O-a—D-glucopyranosyl—(1,2)-]3-]3-fructofuranoside:
/(a) draw the structure of sucrose.
b\(b) Is sucrose a reducing or nonreducing sugar? Explain why.

0H Y

O “'“‘00 ]u

a) 3 \
ARARLUAN

: r u‘} a\;tj;
L____—-—" / ) - J 'I%_‘ AN g "
o/-1-gle Q- D-fe  drawn TR
o? B
f,(,!"bo /
L
,§ T
>\CMLU}}
. 4 3 1
}'\Ur\i‘f:;Juc_I»C‘ AY'\OA\UsLL (aggrw} .J,A e ,ru,, vt o
f |
Or J-—@»/‘Au -C‘"'Lg‘j C&J—J'ff.‘; a /"\(4/0{ Fu tlef’—C{,. U'_c-*'x
& ‘ILC—’J ' RN 5«:__ Lo no A—QL Ch N Ot ¢ C ! 4
f .

pd&o/d_ S Sv?c,e & ﬂ.-'y-\nu“‘" be,_“ awd;);,c,f M‘
Ol A v tit € C T



(2) (10 points)
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(a) Match these molecules with their biological roles.

(i) glycogen { L

L

{(ii)starch

(1ii) chitin

Bk

{iv) cellulose

{v) peptidoglycan Vi

{vi) proteoglycan {

carbohydrate storage in plants

exoskeleton of insects

structural component of bacterial cell wall
structural component of plant cell walls
extracellular matrix of animal tissues

carbohydrate storage in animal liver

(b) Describe the structural features of one of the molecules named above (ie type(s) of sugar(s), repeating

units, type of linkage, branching, etc).

4[‘1 {_u%ﬂ//\-

)JM-'U‘ /IU[‘G—]W D(’;"![—q;(. /.r.\a‘;-.
O'J"QV /!--C_,ﬂ/ /‘lo j*"fff .’;;}f‘j\'\{‘;:{ ‘f‘)

W

x/ﬂfflreaff{.ct«mﬁ,o—t] LAt ea g{)} 6 ,mha;;f-'j
X“,'“Mgb) :_'_"-'g'ld—e Y- - L_i“(/‘\“"-

~—d
O cont ::,.J 70 Chv A,



“4- MName Z:QA_,F

{3) (10 points) (a} Explain why phosphoglycerides are capable of spontanééusly assembling into the
bilayer structure found in biological membranes but triacylglycerols are not. (b) What are the forces that
drive bilayer forrnatlon‘?
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(4) The following is the hydropathy plot for bacteriorhodopsin:

.0 50 100 150 200 250 .-

A A ] Hyd.*phobic
s 21 )| Hydroplidlic

:-" /

(a) Explain the structural details of bacteriorhodopsin that can be deduced from the plot.
(b) What type of transporter is bacteriorhodopsin?
(c) Briefly explain the mechanism of bacteriorhodopsin-catalyzed proton transfer.
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(5) Define the following terms as they relate to DNA structure:
{(a) major groove
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(c) glycosidic bond orientation
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(6)  (a) Draw the structure of guanosine-5’-triphosphate.
(b) Draw the enol tautomer of guanine.
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o (7) Draw generalized structures (long chain hydrocarbons can be abbreviatéél) for

phosphatidylethanolamine and sphingomyelin (containing ethanolamine) in orientations that highlight
how the two different lipids can assume similar overall structures within bilayers.

S ro 1O
%J) H__g -. \ "J ; D {,J)
, \_G‘f C“l 3 SRR ¢ .
40 A N
C Q ) R \ { A4
! z Wa“’] C H,
oA “
Cth v {
1
o :
_ 1 A ATO
O - r}": i) O (‘
| a
o
i 1,4 ol L —C— it
CHp— C‘“—;:j;_.’“' < i ]G
Y | o ¢
w1 CiL ! =0
o il <zO
D= Al {
| ;
(cuj_)n
1 {

/
R ?
- (.
s %,;x-r_ '

)\ L_, Jﬂ\){’jw‘%f‘; /’I:if

5 hae [\-'\{ 2N F 'l LN J—;‘--c oad B

o

ot asseens @)

FYN A~ b vl f ?\if-'c /aart‘aﬂa{,/

).



9. | Narmne @/‘/}

(8) What is the “transition temperature” for a membrane bilayer? How does cholesterol affect the

fluidity of membrane bilayers above and below the transition temperature? Explain the bicchemical basis
for each effect.
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