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

Name:

Study  Powis

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 prejéction o sugar sho
- "—-3

¥ Practic  wy swars v te omomosacchandles

on the Wandod (Todle)
# shawld know o wames £ shudwres £ Swhs on e Swmmany bl

2. (1-3) Choose from following:

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

(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@h\»jw“s wmme, M, € ob [oWgo Jocchamnlos

‘ ¥ What 3 dunstereomeor?
(3) (2 pts) Which ones are diastereomers of one another? Choose all that apply. What- 7 evautiomer ?

¥ Read Table 20-1.
Undettond  charadherishts {1  vamms Sufens
€4. Swrk = came sugay ;  Lmdoee = entddrad M fnds ekt . edc,

3. Shown on the right is a disaccharide called Trehalose.

(1) (3 pts) Circle all the anomeric carbons.

(2) (3 pts) Trehalose as shown on the right is an (acetal,  ketal,
\( hemiacetal, hemiketal —Circle one)

what T3 wsie bond.
g l: ! oy tg“j boms . Kuaw Wow bt name R bond cmbgwmsion
Auﬁrﬂ& Vs \Ceﬂ'a,(
Dow ’4 Cyh)cowdrc bch’ w DNA ov RNA - sane  gusshions aﬂ,\” 4o theinm |
4 (5 pts) Shown on the right is Amylose. The repeating ]
DISACCHARIDE unit of this sugar is which has
Choose either azor [f) anomers linked via ( -->

Page 2 of 9



; 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.

- Choose from the 20 amino acids.

H O

(2) (6 pts) Show the structure of the amino acid you chose (2) covalently attached to the \C/

monosaccharide on the right in its B-conformation, as it may appearvin a glycoprotein. i
H—C——NH-C-CH;

s i tnh HO—C—H
- o
Glycoprolein How cm  canbs chre d o g it s B
< O- Wl d studture 7 v H—T—OH
) whih oMo auld !
N —(nleed s CH,OH
&, G 7

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 Ag-octadecenoate. Draw a

chemical structure of the parent lipid.

o
Cann  ask ot o V"”"d*"m after L\ﬂo\erqu o b\«:\ Whele elente

o b Name <o) judividuat

Pom - gob uv\ﬁuc: oM Fodhz) :u:?\ 'md’“ﬂ ém, -

mansh —»> el : b |
flease  dotimg gy P - el (-

- . ¢ Nw\u,
Sohingo Lpd 0 :véi
uﬂa

Kiaed  Sa-l, -2 sw-3 2 ol drgplet
Wnderstamd & 1 say. @ Pl oyl - 2-avachidony! ~ sn - glycers - 3 Y"\OSPL\GC[\O’;M .i
btW'. '\'\fs hy = ’r k= Pa\M"og‘-— 'AV‘&C(AAAOMI ’5V\-—€‘ﬂ05‘>h0l+\ d-‘j‘CMO“M
(2) (4 pts) What are the common names of the constituent fatty acids indicated in (1)? (W Mdicades

Uy evo yht&?l\oh‘pfd .

AND h 5

Commony hoame T (UPAL wame Q\r\ aspho c\/\o\wu
X -GOL\'\'\O otd  chhawns . by gkt
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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.

.Numberofsaturated bonds ~ (b))Trans-fat content ({c)Food calories per molecule ((PMelting point of the fat
v Dk ogt hioed Kut e wonld ke omly Samgwes bl Aere arc 2 pauk,
¥ Tworp (=Calovies) pov wolecde T W pore veduwd Carbome, .
SRR R O, T DT T > Q=¢C=0 i

\
. O - CO "(\"16
Remember we ot  epevgy avowgh  buy n\\mg aowbms | & " %
8. (3 pts) Indicate TRUE (T) or FALSE (F) for each of the following statements about the plas membrane QSa cell

High enegy *-r(‘-ﬂ

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

¥ (2)Free acids are a major component. E ﬁ@ VS
- tend o form  wurelles rofler fhan  bdayey UHL

Re,l(e
(3) Glycoproteins and glycolipids expose their carbohydrate groups on the outer leaflet of the bilayer. * sy

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

¥ I S\MCO&Q 3 wot Rt WM&&R& ’H’\"V“*—j"‘ celd Mzzwdrm,«u/

Celh - g tose b owe Wt v enegy souree
how com Geith gt e g,b\gcdgsrs}
N\SW . There ave  channds € dramspvies  wade 4 grotems

that  am  damspt  woleades  wotk Tev'meabb to
Pe Lyd  vaumbrane
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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, krof 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.

lnderstamd  what 3 the voloe + “cadulys3” € a4 emieal veadm 2
; { '

Cam you desomre Eguali brisum Q?;\m’q M oewms 4 vode  constuds

Cam bw\ J€ kehl'\ Free iy Vs Read‘\‘d\/\ Qoomm{ -ﬁy

u,v\cod'aiq;—ee\ VS Cadruhj¢<o\ 2 |
How dees R endyme lower e adivatim enemy bavwer 7
¥ ?R:Vo ¥y =t ol sS-=>9

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 (Y1)

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

condition shift the curve from (i) to (ii)? Answer—Yest¥or—Noftht):
o lnditde g duomge m plet.

(1) Add an uncompetitive inhibitor.
(2) Replace the substrate X with X’ that has a lower Kin but the same Vi

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

@) Decveasre tempantne £ peaching
(5 Wse less endyme .
©) Use om emdyme Y Wyhar  Keat bt pane K

&) 7 w lower Ky it pamt Keat
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12. Below is a kinetic scheme of a simple enzyme-catalyzed reaction.

alP]
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 [E]ioa @and [Shotar:  V=k2*[Eltoral *[S] /(Kin + [S]) (eq. 1)

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

¥ Do wet O confused obout dCPJ Wtk © W t=lety)
:“'\nil’\‘

4@:53 Wmda daorld b O idham :‘ceadaﬂe;;\n\e
¥ vaadaed

*.)(, (2) (3 pts) In the eq. 1, [S]is the concentration of free S, NOT total S ([S]it). Nevertheless, we often take the value of [S]
as that of [Sliotar. Why?

— See th \3
Make s € veadim  omddi™M mesfs KO veguirement-  Fave,
Cs),> LE],

Y \
}*M %3 nM Z

(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?
( kl >> k_1 3 kl >> kz = k_1 2> kz

ki<<ki , ki<<k, , ky<<k, -Circle one.)

B S we < b NS
R T e veadim  yake Conclundys ?

¥ B oswbot ke e K- ~Sust mcludes  anotbuer wag3 that

contribuds Tt AlSappeavance de D,
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13. An enzyme called “happyase” catalyzes the following reaction with a k., of 100 sec™: SAD==HAPPY

Below is a plot of the initial velocity versus the substrate concentration for happyase. The initial velocity at 1 mM [SAD]

}AM

was measured to be 40 nM/sec. = 10006

40
35

Vo
>
w

5,

0 1 20 30 40 50 60 70 80 90 100 110 120
[SAD] (um) & tooo/,Ja

(1) (3 pts) What i the total happyase concentration used above? Indicate unit.

V = & cak [Ej-r

o e

Givem . Ghwem

oquedm Mo juedion B/c
(2) (4 pts) What'is the K, of happyase for SAD? Indicate unit. W"\W You UL 1y
TSI K, yom cau
Km 5 (ST whw Votos —\-/M?" Geb o 39 apxn an

* Uy epuatv B ok, bt groph © faster,
Whar WS Vo= -0 epouadtnm, pgke Sure P thtg m a [S] ot oo by

(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?

¥ Wndusfand  what iw(ﬁa(iv Vel ey adwally  imoaus 7
7 \mﬂd A B ’r calewlated 2
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(4) (3 pts) Considering the[cﬁfusion-limited bimolecular rate constant fs 1x10® M™ s, how much slower is the reaction

=X ; J
catalyzed by happya an a diffusion-limited reaction? ( 1, ( 10,) 100, 1000, 10,000 - Circle one )-times.

‘ R} ' { o Ve
¥ To owpare w I, You ned m&%%g&e 2. el L e e

< 2 M
Dl L_'_l
s tud- v awy vn m solufm WY be é Biwmoleculay vade coustmat
K’\ L\O.(o H_&_')QE -@r EtS=2¢ +P.

(5) (Bonus 3 pts) In a separate experiment, the total enzyme concentration was Secrease-(ﬂ)y 2-fold. How does the V.

and K, change?
\(M + LS8 Km + =)

Ty leMf & C.EjT bud M RN\'V\o\eFWW‘ vaume wA [E’JT_ (o lovg as BT «Cs);)

(6) (Bonus 2 pts) Thus the effect of reducing total enzyme concentration is similar to the effect of adding a (
Competitive, Uncompetitive, ( Noncompetitive- Circle one) inhibitor.

% Viar §
Km Wo W
14. (1) (3 pts) STRESS is a competitive inhibitor of happyase described in 16. Draw:{ kinetic scheme|for competitive
inhibition.
E4S 2@ ES = &4P
L Ds tha v Wacompehhre Pl s ) Where
Mived b E : Happyase
Now @Mp—dﬂ\w ,\\’ x sapd
ET . St SAD
P owarey
3 : STRESS

(2) (4 pts) Kiof 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 120 sec’ in the absence of any inhibitor.

¥ How does ))Vm-—&wCE'JT 8 offected by ubing 2
o

e
¥ Do W0 asumiy umeom patrh ol et

ddlerent ¢ A bwAn b B ES.
Mived “V/% \ i sl s S M.
L ngjg.‘es\g@
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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.

100 :
80 bt L L L b b b

80 L p— "NoinhibitoF
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(1) (4 pts) What is a possible mechanism of inhibition?

( Competitive, Uncompetitive, Noncompetitive - Circle one. )

M bty 2
Whad  Mmibim medamBm com wedda  these CWM@'QS b

% Cam ym  Combed Vo vs (5] ?:i\; ‘JV: Vgé'g‘j plas 7
fomm (Linewrcarrev —Bunk plet)

(2) (3 pts) Which best describes the Lineweaver-Burke plot of the enzyme with the inhibitor (1) at [1]=Ki. Circle one

among (i) to (vi)

No inhibitor No inhibitor

1/V, (minfuM)
1/V, {(minfuM)

1/[5],(1/mM) 1/[L,(1/mM)
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