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Term test #1

October 7,2008

This test is multiple choice. There are 30 questions.
There are a total of 9 pages of this exam.

You are allowed to use a non-programmable
calculator.

choose the BEST answer and indicate your choice on
the scantron. Please use a pencil.

Each question is worth 1 mark.

YOU MUST HAND IN THE SCANTRON CARD TO
HAVE YOUR TEST MARKED!!!

Good Luck!



1. ln myoglobin, which residue binds
./.tCf Histidine

b) Lysine
c) Alanine
d) Phenylalanine
e) Arginine

4. Which of the following
phosphorylation?

a) Cysteine r
b) Arginine
c)TtVethionine *

*f Tyrosine
e) Asparagine

Most vitarnins
t

,f

aI are pregurg-orp to coenzymes{
b) are synthesized by humanns X

to the iron atom?

2. Sickle cell disease most likelv results from an increase in the
,/

{T ionic interactions between the hemoglobin molecules
b) hydrophobic interactions between the hemoglobin molecules
c) oxygen affinity of the hemoglobin molecule ){.

d) molecular weight of the hemoglobin molecule "

e) synthesis and exclusive use of p-subunits of hemoglobin

c) consist of amino acids, fatty acids or sugars $
d) are covalently linked to proteins with$lt rl_o:{ili-c_e1l_qn

e) none of the above ?
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amino acid residues in a protein is a potential site for

.+' oe''ld4
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5. What significant roles does water play in biochemistry?

water, and water helps regulate pressilre and temperature.
e) None of the above are true

a) Water is a participant in many reactions, all qipfl66;;les are soluble in x
/ water, and water helps regulate pH and femperature. ,F.,F.,+--.:/ water, and water helps regulate pH and femperature. F"*."...^.."..-..

$ Water is a participant in n?aly reactions, w.atgr is an impo.rtant soJvent,
and water heips regddie p1l anO teEperature. ' \--t

c) Water is a participant in many reactio_ns, water is an important solvent,
and water helps regulate pS$sttre and temp,erature.

d) Water is a participant in all reattions, all biqpqolebules are soluble in x



6. Which of the following pairs of K.

a) 1.78 x 10-a ,3.75
b) 3.16 x 10-3 ,2.s0
c) 5.62 x 10-10,9.25
d)F31x 10-8, T.2o
vf t.as x 'lo+, 5.96

and pK, values is incorrect?

,'1.; The polyprotic molecule aspartic acid, witl'r'-lhiq€f
has _ potential buffering regions. \-"#"';r

1..,:.-,i.

'1,''

Q.'A.nrgture of five proteins whose pqoperties are listed Q"gJ.o,,W. is loaded on a
c-o-Ltmn.'-a-t*p-1l7. Thb coiuinn is elute-d by

a) zero
b) one
clfivo
VJ three
e) four

ryry-l_

tion. What is the likely order of elution of the proteins

\a{'v'* / f--/i: ,11 \r/"":&;s''
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from the column?

..rl *r::_

Jut &^t" #*t

a) l, ll, lll, lV, V
b)f\/,lV, lll, ll, I

4 v, ll, lll, lv, I

d) lll, ll, lv, l, v
e) l, lV, lll, ll, V
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9. Which pair of the following forms of aspagic acld would predominate in a
buffered solution at pH=4? 
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a) 1 and2
b)? and 4
'df 1 and 5
d) 3and5
e) 3and4

(91Refer to the graph

*)::h" e,!#megg.sq

a) C-N-N-C
b),/C-C-C-N
d) c-c-N-c
d) N-c-c-c
e) C-O-C-N
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11. Which sequence of atoms can be found in the backbone (i.e. peptide chain)
of polypeptides?
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12. Which amino acid substitution most likely causes a clqngg_!!_?,.protein's
tertiary structure?

a) Threonjne to serin_e
b) Argjline to;lysine
c) .ladine to leucine ,,-df lsoleucjne to argrune /
e) Asparagine to glutamine

f

13. The concentration of 2,3-bisphosphoglycerate (BPG) in human erythocytes
increases by 50 percent within 2 dayq_u"p_--o_n lggqj_ljng an altitude of 4000m. How
is hemoglobin (Hb) affected by this inCrease in fPG.?

a) Oxygen binding increases due to heterotropic allosteric interactions r
b) Oxygen binding increases due to homotropic allosteric interactions <
c) Hq has a greater tendency to polymerize
dpess carbon dioxide is bound to the alp.lra chain amino groups of Hb
ef The relative amount of-deoxy,Hb incle_1ges

14. what is the ratio of [s] to Km when the velocity of an enzyme-catalyzed
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16. You have a mixture of two peptides,ffgD#anoffiGr:- *rr,*d '""-- "'

Which column and pH i9 !l,r_e bes! combinZffi."p"Effithem? 
zr.: t ",),

a) negatively charged column, pH 2
b) positively charged column, pH .2 ,,-i,.t"_=$ Fj,},I'l.'t A .
c) .negatively charged column, pH B t'*^t--*f positively charged column, pH B { 

"e {,,'e) negativery charged corumn, pH 14 ,i ,q', 
d-ji,,;., 

a {- r-

\"r" r

the peotide bond of the substrate arises from whicfi?mino.gci.ffi sh_ry-
\"d
dYespartate \-: r )'* *1 *t C'i
b)/ histidin"=X on 
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e) lysin'e ff l*1"* .r- t. ... i- .:u



17 . A tetrapeptide was made thal consisted of the following anrinoibids:
L:e!.'g6{dK€5n." rne pKa's for the amino acids (in their freL form) are ris

', 
\ Jts/

F".$'Frqg-p. rne pKa s ror rne amtno actcts (rn their free form) are listed
. Use these values to determine the pl for this tetrapeptide. Assume these

free amino acid values are applicable to the tetrapeptide.

Amino Acid
Terminal
Amine

Terminal
Carboxy R-qroup

Leucine 63 2.4

Cysteine 10.8 1.8 r'g]
Valine 9.6 2.3

Aspartate 10.0 .. 2.4 L4J

*-L ->*3+\ ., @ -+ -\
,'z s *";

-.. _..un.'-,

,.f
{; {1.",,

"."a) 8.4
b) 6.1

"irtdI 3.0
e) 9.0

18. Which of the following is most important in the formation of an o-helix from a
polypeptide chain?

t"',/
*f uyarogen bonds / J,b) Salt bridges r,/ /'c) Disulfide bridges /d) Hydrophobic interactions Ve) Van derWaals interactiont 

.-.!__. :"
\ '-.r

19. The amino acid Hjs has an Rgroup_with { I
of the total His R-groups will carry.a_ z@ShAIgF

vitY;
c) 0.16% 

.1.

d) 84% +r

e) the question cannot be answered from the information provided

--"";1 r/1 ,&' ..: iil; J . fr y-_-*- -
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20. Cyanogen bromide cleaves the peptide bond at

a) the carboxyl side of Arg and Lys residues
b) jM carboxyl side of Cys residues
af tne carboxyl side of Met residues
d) the carboxyl side of Cys and Met residues
e) none of the above

21. Given are fiv{Ky'va|ues for the binding.-oJ f:yc-_s:fbsjfates

,":1{T 1 * y! 
: I s u b s t ra ts 

.f1e 
rla t h e rgflq,gg[pn :Hgn, hg,A, J h e s&ssse

ror Ine enzvme./'**r
,d;;*f F, n.-#
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22. All of the following statements about an'.u-helix:in g-e_nefgl are;ftgg EXcEeI:

a) A Proline can disrupt an o-helix in proteins *'-"
b) The side chains of the amir1o acid residueg are extgndeQ qutward in a ,,/

helical array
c) There are 3.6 amino acid residues per helical turn #{
d)rrhe main chain atory-s..pl.Jh-e*-Baly-p'e.p de t-o-l.Ln the hericar backbone F" -r ,/
raf cx-helices are left-handed 

,/- /

2 3 . T h e a dj a ce n ! fl;s !r9 1gs of a n 
. 
qnljggffilh[n4s$&gt 

? re [el-d*Io. g eJh e,r- p rim q ri l 
y_

9v.:" ' :'

b) 0.15 mM I,.r'
c) 15 prM , ^f V-t "
d) *J-5"nMy'
e) 1 5S00TM * --'-'l',- :'wrt.A ..,,..-*i.*r'.

a) -fdptide bonds "/'vf nyarogen bonds /
van der Waals forces
ionic interactions
hydrophobic interactions

c)
d)
e)



24. The enzymq {VtESqir a tetramer composed ot of mslecular
weight Q"9,"",0$p.'an(Uorsyq,units of mo|ecu|ar weigh69'Q0"CI0;A -samp!.e.oJ,the
pure gyrase !9 run o1,9. gg.!-!,lJ!tg!Eq=qolumn.,under physiological conditiong (i.e.,
neutral pH, normal saline)rA_qep*ar*a_Le-Sa.mple*"o_fuytr:€.;;.9.]e.gltonbglgggd_-p..r.r.,..?
polyacrylamide gel containing $!S and F:!Le.!''gap!09-th.anql. The following table
shows 5 possible outcomes-of the gel filtration column and the SDS-PAGE gel.
Which is the expected outcome?

25. What is the major advantage of using Lineweaver-Burk plots rather than the
Michaelis-Menten rectangular hyperbolic plots to analyze kinetic data?

a) Lower enzyme concentrations are required
b) Lower substrate concentrations are required
c) .Fewer data points are required,
Sf Vmax is obtained by extrapolating a straight line
e) None ofthe above

26. In noncomDetitive inhibition"/'' r' F
-"{W'umax of the enzyme is reduc"o "C
bythe Vmax is increased

the both the Kru and the Vmax is affected :x

the Kr'r is increased
the Kv is decreased

c)
d)
e)
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Gel filtration SDS qel

a) One peqk at 200,000 and..
t#n

One band at 200.000.

O, y peak at 400,000 and.. . ,r' One band at 400.000.

FS Onepeakat400,000 and.. ,f Two bands, one at 90,000, one at
1 10,000.

d) Two peaks, one at 90,000, one at
1 1 0,000 and.. .

One band at 400.000.

e) Two peaks, one at 90,000, one at
1 1 0,000 and.. .

Two bands, one at 90,000, one at
110.000.



a) tyr
b) gln ^/ .'!:, '

c)ffg '/ -+'*a

{u{p $4
e) gly x

28. Which olth.efollowing lacks a g!1fat c-g$_el.{
,/,.{) gly

b) nis i'" 'j
c) tyr ,..' '1. a^ ,- r--.:.r.: 

.*''

d) Phe Y
e) glu

/

29. Which amino acid residue is moFt likely to be fqgldgt the tn"tgfigr of a
protein:

27. An amino acid which has a net r1s#[ive charge at pH 6 is:

a),''glY <
#l leu
c) serx *. fi'",

/,"'-; vl rr l'/
/t

/ N Riboflavin is a water-soluble organic substance that is not synthesized by
L-l hfumans. Metabolicalty, it" iEchemieally-c.onve-declinto.asubstance.calledjlav.en

Which of

a) Riboflavin is a coenz yme {
b) Flavin adenine dinucleotdie is a vitamin X
c) Succinate dehydrogenase is a coenzyme )f a,
d) Flavin adenine dinucleotide is a coenzyme We) none of the above

d)7gln .

bf trP

a d e n i n e d i n u cl eotid,e, wh i c h jp_lgqjted by- sup_g{q$e-dehy#sgenase
the following statements is mobi correct? *-"-'"'''T


