
Btos 452tcHEM 452

Third Exam

Fall, 2010 .

12:00-12:55pm, Mohday, Novem ber 2Z:, 2010

S+u fo'\tsName:

UIN:

Circle Discussion Section: Mon 8

Tue 9:30

Wed I
Thu 9:30

,Fri I
Fri 11

General lnstruction
* 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 1O for 55 minutes.
* Read the question carefully to the end.
* Pay attention to units.
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1. (a pts) Draw the Fisher
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(1) (2 pts) Which one is enriched in nerve tissues and thus called "brain sugar"?

@
't Prartrta

do
+ shotr.lt

OH

OH

9 sngaw oa tt*
th'e l^N'^A^^t tTde.-)
knuut {^! lM,lil,2t r skr,tt*'r,tncr I JII{fl/J ot\ 'tl,e gJhnw,a4g- +:,':Wu v

1-3 followins:

l*
I

\
v+

I

/\,
+

I
\(

1

i

(2) (2 pts) Which has the highest molecular weight?
Dt3frrr9ru'rh wv.*o' Ji' r Pay("lg; 'nffi ,* onh* n ga4r<,nsro.r)

(3) (2 pts) Which ones are diastereomers,of one another? Choose all that apply. N_}rnJ_ if erlrO , fr?fat o"- ]
g.eaA TabL zo-1 .

lJsdtr++avbl MqffiV + rnnllv"t W
e.5. SwrtV* e cOJJr,e SWv ; &LcJvtL " g6a\a0naJ, ,\- {u*.k 4a ' lk .

3. Shown on the right is a disaccharide called Trehalose. QH
(1)(3 pts)circle allthe anomeric carbons. *OaO1*O".r^,.rlOH
(2) (3 pts)Trehalose as shown on the right is an (acetat, ketat, HO*V"O O/'OH

hemiacetal, hemiketal -Circle one) 
" " '---. ' r\ersr' 

6tf H \O*
tf^Aders{ar^l v{t^r{ rg gUcaUf"tt b"*4.
? trtr'flA.d. bg t^dt"?rr.; 

"cailrous 
" KWo., !n'aw -h v*a,lto tq* ba^d Co*ff1onvafilr'' '

f- A tl*^! vs tr.ta(
L Duvrl.1 ft-aet "qt^rcofrtd,r? bc^ d,,, i\^ DNA -Rt,A tt.!*s'o'u,e y'oh>nl "tfb lo tr.c'rn
a. (5 pts) Shown o-n the right i5 Amylose. The repeitinC ^ r . 1

DISACCHARIDE unit of this sugar is which has

(-; Choose either aor B]anomers linked via (--->

(a)Glucose (b) Galactose {c) Ribose (d)sucrose (e) Fructose
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; Write in numbersl glycosidic bond.

* Moke sure you filled out ALL of the 4 BUNKS.

5. (1) (2 pts) Write the name of an amino acid that can form N-linked glycosidic bonds with carbohydrates.

- Choose from the 20 amino acids.

(2) (6 pts) Show the structure of the arhino acid you chose (2) covalently attached to the

monosaccharide on the right in its B-conformation, as it may appear in a glycoprotein.

6\co7"*'V Hcn*r u/^ ar"bs ^lr?Lcl,e-J 
)" 4 f!t+c1\^ "

./ O- t^\'t -4
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cH2oH

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

generated L-glycerol 3-phophoserine and the sodium salts of a hexadecanoate and a A9-octadecenoate. Draw a

chemical structure of the parent lipid.

rt
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x

* ItlJnrstuanf F 1 E%" ') t-g*\ *^}o6l - a- ayactrrAoragf - Sn - gl5cevz - 3-yhorphodroh'orz

12tw: t[^r N 7 " [- patr,^+]af- >-^rad';Aoe ,+.l -sh-rj^ltp^\q[9l*llB+ '

(2)(apts)Whatarethecommonnamesoftlreconstituentfinyacidsindicatedin(1)?

3\a*YhcA\atiP't
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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 4ircle one)

7. (3 pts) Which of the following INCREASE(S) during the hydrogenation process used in making traditional margarine?

Circle allthat opply.

@ *rto"r of saturated bonds @rrans-tat content @r
DouQ 94 htaaal 1(M* rt'ure rxotr,(d bt

es per molecule @v"tting point of the fatood calori

4 3aUgnntC \/c *L.ora ar< E f"lJSr*

*

(1) The lateral diffusion of molecules is much easier than the transverse diffusion.

)t (2) FreeJgllyracids are a major component

\y- t€nd ro -{rr1tt r*^iafct Ya*lrerv fi.&!. bi\gar
$rm
uI u

"qf
H,\elleE'ilqe.r

(3) Glycoproteins and glycolipids expose their carbohydrate groups on the outer leaflet of the bilay-ei.11

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

bilayer.

(a) Cl- (b) O, (c) Water (d) Glycerol (e) Gtucose

11 gtucost R l\ot

hon carl CES\

A*sruer : therc nv€

tl^Nt coJ'rl

-tt,.n* pcrrneobQc

Ee-t _$^^,ot
f L\\a

chnurruls b +ral^

Cel^ fws,+y&aallL

efrevqrl Slot,{, rex.
(.. j. -qqcoUjs,l )
wod.a- + grdeMs

tPrrot'"3h

il -t-

sgarters

1ra,l sPr^+ wols^lst Mol- 
Tryr'rna^bL 

Jb

^;,nrarn"ktUr.-c-Pu^'c .fu'fu
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10. (3 pts) A spontaneous conversion of a compound S to another compound P has a forward reaction rate constant, k;

of L00 hour-land a reverse reaction rate contstant, ky of t hour-1. ln an enzyme-catalyzed reaction, the same conversion

takes place with a different kt (kf, catalyzed) that is 2 sec-1 , what would be the kr, catalyzed of this reaction? Make sure

to write o unit to your onswer.

lmderjmltd Whd ehqpr.rba[ rre(ctt?| i

k,

-..-+.:.-+GFi+
K;

U^n.co*olrrr*A S.*aq*=J,, 1

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 (tyl)

versus time of reactions. Can the following change in the reaction

condition shift the curve from (i)to (ii)? 

ffi

(1) Add an uncompetitive inhibitor.

(2) Replace the substrate X with x' that has a lower K. but the same V.r". 
--

(3) Decrease the total reaction volume without changing the concentrations of reaction components.

?t) De."eqlr *er"t ec,t/Alut^{- + rco.cl-rzra

tO ts{

(6) ttc4

(?)

13 tt", ,Yt\o + "Q*ah,si3" t 61. ehoaaQnre"ninq --Y- -

ftu^1i b yt/\^ ,n d^rt"-tt i\ {eywrs + t"de

Fr^e eMgV vJ Reo."hznn caorJ"r\r-*e

Tir*t*

Fr,'r tt) ^, L+)



12. Below is a kinetic scheme of a simple enzyme-catalyzed reaction.

E+s#Es** ,E+P
K-1

dtPI
Michaelis & Menten uled a steady state assumption to express the reaction velocity (= ,# ) as a function of quantities

that can be easily measured such as IE],o*.1and [S],or.r: V=kz*[E]tot"r *[Sl /(K. +lsll (eq. 1)

(1) (4 pts) Write a rate equation, i.e., a differential equation, that describes the steady state assumption.

* Po |to+ S€r cordr,tled oL*tt duPr Nlyuth B V-' ^h^ * i3 stil\ Esf>r-flUffi
dres: dh^rh s(,,.^t{ b€. O-F Kfl^s^ -*@.d{=elF{e

i5 v,e"da.od.

See h^sr+crn B
' ftake sttre (^. 

'feadt/!'\
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** (2) (3 pts) ln the eq. 1, [S]is the concentration of free s, NoT total S ([S],o,",). Nevertheless, we often take the value of [S]

as that of [S],o,.1. Why?

e{.1d1h?t1 4d{€ets J€..) w1;,u'tYJ/,&,tf ,Jtn r,t.

lsf r >> LElr
{,t!
l^il vr. nPl y

(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?

(kr>>k-, , kr))kz , k_,))k,

k.<< k-, , kr (( kz , k-, << k2 - Circle one.)

+ 6tnaf, B o-

Nt^t R a.

KA

t'e

-t- FtS dES .r.
'M {eynnl + renrtt-?t'r yad. Ar^E+ar{.S I

# Ktr S srnt- "{ (lt€ <}' Ka. "'Sr,rSf ixclr,tder a.no1€''z- Wat\ tt\6f,

csvt'rvibrr\cg f0 {,* ABagpear"ana + tS' ( k)

Ku. bJgj c) Ka ?

{4 q'7



13. An enzyme called "happyase" catalyzes the following reaction with a k.", of 1,00 sec-1: SAD.#'HApFy
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.
= tooo^M
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(1) (3 pts) What if the total happyase concentration used above? tndicate unit.

rl
i1

1r"o 
.120

1< rooo"h

V,*ry 7 {.nr L?1' _r r c-al
4rwt^ N v
"6 rpeita ft W,fr:o'n

{2) (4 pts) Whatls the K. of happyase for SAD? tndicate unit.

Voa V sl'y

1Blc
/ l^rt* qo.^

I ctr >> K,h.

\ s* *r"f

\

llg \
gU cu't'll
Srxn aa /K-'. /* tiOUj eyutttrvt R oF, b'^f $nfl" r) +dF41

t^tlte^ l,^Svy Vo = .I^oJtzM, vA L? Jarc b d't3 i\ 4 tS ] hof lzo kg
(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-mJ reaction?

* U,I,\f,r44ftjwd

Kur' B Lsf h,t/v,vl
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sion-limited bimolecular rate constant , how much slowe!'is the reaction

10,000 -Circle one l-times.

Lx1o8 M-1s-1

1.00, 1000,

(a) (3 pts)Considering

catalyzed by ha an a diffusion-limited reaction? ( L,

To cov{pq}€ \^}t +t{rJ , go* ,\aeA fu ci[4,.ldJ€ !9- = t,oo tl'. - \01 l'{'lYf;" tzrul4
+

# Qf +, Mg. Uu n sdfitut drl bc

(r) (*",3 pts) rn a separate experiment, the totar""#t:*':J:;*,Lr#**grffitdoes the V,."

and K. change?

* V. = Vr* ts! 
?-

Ks., * CS3

k.r tilr Esl
Kr. + Lsf

EtS + ES -+ c+P
s Dq *t^,$ S" l,J ,jnco,tvty*hw ih{t'}h}' . -F / vJre4.€ '

Mrle-d 
c&r"r's I ' 

1 i 1*
No* .," F4nh\^c 1\' I 

E',TtXS

Et. \ s:5hD
\ P: HAPPY
\ J-, glRc-st

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

happyase-catalyzed reaction which shows K, of 9 uM and k.,, of L20 sec-t in the absence of any inhibitor.

+ Huw dos r V,na+ = &* tef, E a({cr{<-{ 4 irtta}r}a6 ;
1,K^

;\hrhhr'"
Ki 4'' !nl^A\ ta E tq ES '

K: = [0 nl4 Fi " 8nl1

fu, VWW1 d. LEIT bt^t Vw r\ a^rr..d.ege*rdcat* vdue 4 [Clr . (ns tag o tHIr<<Cs)r)

(6) (Bonus 2 pts) Thus the effect of reducin total enzyme concentration is similar to the effect of adding a (

Competitive, Uncompetitive, Circle onel inhibitor.

l V'...4. ly

1 f--. no eony-
14. (1) (3 pts) STRESS is a competitive inhibitor of happyase described in 16. Draw

inhibition.

(Atco,mzt f.t})\"a
lhY€l uI 4,L,are{af

Uwr c"r,,6fl$56

kinetic for competitive

)f fu r(^D Nlrt/ttvtB



15' The experimental curve of initial reaction vetocity versus [s] with and without inhibitor (t) is shown for an enzyme
and a substrate.
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(1) (4 pts) What is a possible mechanism of inhibition?

( competitive, Uncompetitive, Noncompetitive - circre one. )

Ca^^ Jo^ .Se€. honl V*^f 6 K"n d/u*L"fA 44r.,, -*ar5 f.tn"L\nt r

tJ"rt Mt^^Lli?r' mad"aaa&a eA x&r-H^ *hlk clrp,'*gz\ 7
Cqr" J*

X
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o
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6.0

f x Cqr" go,^ es^tvk Vo vt Csl * i ,t & il6hi 7

! (2) (3 pts) which best describes the Lineweaver-Burke ptot or,n" ffi" *,rnf..b,|fffiffi1 ,,!ff. gtp
-t-

Vo

among (i)to (vi)
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