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3- Choose correct sentence(s) about Thermodynamics of Proteins. (6 points)

a) Unfolded proteins have smaller molar volume than folded proteins in vitro,
and hence proteins denature at high pressure.

b) Smaller individual proteins are easier to fold and are less prone to
aggregation, thus improving the overall fitness of the organism.

c) The hydrophobic core of proteins is highly conserved, and mutations in the
core can quickly disrupt the protein structure and stability.

d) There is a positive correlation between melting point (Ty) and stability of
protein.
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13- The serum albumin proteins are among the most highly studied and applied in
Human serum albumin (HSA) comprises 585 amino acids with a molecular weight of
66,500 Daltons. The principal function of HSA is to contribute to colloidal osmotic blood
pressure and to many transport and regulatory processes. This protein binds a wide
variety of substrates, ranging from metals such as calcium,’ zin¢’ and copper” to fatty
acids,” amino acids,” hormones, and an impressive spectrum of therapeutic drugs. Some
of the anti-cancer drugs (like Palladium and Platin) interact with DNA and denature it.
However, proteins like HSA can decrease their biological function. 2,2°-
bipyridineglycinato palladium (I1) chloride is a new complex, which is synthesized for
anti-cancer purposes. In the present investigation, the interaction of 2,2°-
bipyridineglycinato palladium (I1) chloride with HSA has been studied by, isothermal
titration microcalorimetry technique. The most important results about binding of
Palladium complex and HSA has been shown here. Indicate the true and false sentence(s).
(10 points)

1000

AH (kJ.mot)
o
o
o

Q.2 0.3
I (mM)
The variation of molar Gibbs free energy (A),
enthalpy (B) and TDS (C) of binding 2,2’ i
bipyridineglycinato palladium (I1) chloride on (- —
HSA as a function of total concentration of ligand - 03
at pH=7and 27 °C L. (mM)

. Molar enthalpies of interaction between human
serum albumin and 2,2’-bipyridineglycinato pal-
ladium (II) chloride as a function of total concen-
tration of ligand at pH = 7.0 and 27 “C:
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a) Itis concluded that the structural change of proteins must be considered as
a side effect of anti-cancer drugs.

b) The large positive enthalpy and entropic values observed for the ligand-
protein complex suggest that the interactions between the two molecules,
under conditions of pH = 7.0 and temperatures of 27 °C, are dominated by
electrostatic rather than hydrophobic forces.

c) This interaction does not cause the HSA unfolding but decreases its function
by changing Hill coefficient.

d) Y is DH of unfolding, Z is DH of binding and X is total DH.

e) The Hill coefficient for this binding is bigger than one.
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cilises slagg, 4o (@lycated) Jloas HSA 4 (non-glycated) jloass ;e HSA o jbislo so o aslio 2 S

E3TS) HSA without Glc | HAS with 10 mM Glc | HAS with 500 mM Glc
a-helix | Random coil | a-helix Random coil a-helix Random coil

7 days incubation | 62.29 30.33 73.08 22.29 61.79 30.59
14 days incubation | 65.45 27.86 58.68 32.68 43.82 42.90
21 days incubation | 57.86 33.57 61.28 31.00 54.65 35.54
28 days incubation | 59.86 32.17 67.86 26.27 48.71 39.65
35 days incubation | 58.68 32.99 66.20 27.46 49.95 38.86
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(0505 D)5l cws 1 1) 5 slo Jsla PH -1

0.01IM HCI (!

10'M HNO,

pKa,one =4.75 10°M HOAC
pKa,o =9.3 10*M NaCN ¢
pKa@l, 2), ¢ 0, =2,4 10°M H.C.0, G

(0303 4.5).3 55l s s 1y 3 sla bglxe PH -2

40ml 10°M NaOH , 50ml 107°M HCI Lyts! i Jol> Jsla(l!

pKby,, =4.75 70ml 10°M NH, , 50ml 1072M HCl Lol j Jol> Jsbxa(os
pKa, =3.2 980mlI H,O ,10ml 0.1IM NaF ;10ml 0.1M HF Lysl i Jol> Jolxa(z

el w800 b HiB ™ s 5 6l 1, S xSl PH 59 oo i oads J> sl 4555 )b oz 3] 0 45 358 (oo aiS ol PH - 0 S 28015 5) alai-3
(6 505 3.9).05 Sl

pKa(l, 2, B)H g = 115,2
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pKa=4.75 HOAC (!

pPKa, = 48 pKa, =1.92 H.,SO, «

pKa(,2,3,4)=2,2.4,57 HY
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