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Amino Acid pKa Value
Mame Alpha Carboxy |+Alpha Amine| Side Chain
Glycing 2.34 9.60
Alanine 2.34 9.69
Valine 2.32 9.62
Leucine 2.38 9.60
lzaleucine 236 5.68
Methionineg 2.28 9.1
Phenylalanine 1.83 9.13
Tryntaphan 2.38 5,39
Proline 1.99 10.60
serine 2.21 9.15
Threanine 2.63 9.10
Cysteine 1.71 10.78 8.33
Tyrosine 2.2 9.11 10,07
Asparagine 202 8.84
Glutamine 2.17 9.13
Aspartic Acid 2.09 9.82 3.86
Glutamic Acid 2.19 9.67 4.25
Lysine 2.18 B.95 10.79
Arginine 217 9.04 12.48
Histidine .82 9.17 B.04

Glu—Asp — Cys — Trp — Asn — Lys-Tyr

pH =7
pH =10
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Table 1. Thermodynamic parameters for ANS binding to
decalcified apo-BLA at 20 and 40°C’

T Ky AH TAS AG

20°C 12x107* 15 330 =315

40°C 33x107* -28 28.1 -309
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Table 3. DOX or PTX binding to a-Lac by Pace analysis.
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Catalytic properties of elastase in presence of nano-SiO.

[Nano-Si02] (mM) Km(uM) Vmax (uM-min~') Kcat/Km (uM~'-min~')

A 0 77.61 0.05 0.0041
0.005 126.74 0.11 0.0056
0.013 188.05 0.18 0.0062
0.023 370.72 0.42 0.0073

The change in the secondary structure elements of elastase with adding SiO»

concentrations.

B [Nano-Si0;] mM % a-helix % -sheet % 3-turn % random coil
0 898 + 042 2586+ 125 16.58 + 0.50 48.58 + 2.32
0.005 856 +040 2592+ 124 1656+050 4896+ 234
0.013 8.1 + 038 26.7 + 1.29 16.5 4+ 0.50 49.1 4+ 2.34
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—— Plot 1 Regr

The effect of SiO, nanoparticles on AG, of elastase at pH 8.5.
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Fig. 8. Double reciprocal Lineweaver-Burk plot of elastase kinetics in 100 mM Tris-HCl at pH 8.5, and 0.15 x 10~ mM enzyme concentration, in the presence of different concentrations of

nano-Si0; (0-0.023 mM).
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24. Below figure shows two pathways for apoptosis. With consideration of this figure which statement is true and
which is false:

Stress pathway Death-receptor

Arbitration

1. Increase of Bcl2/Bax ratio decreases caspase 3 activity.

2. Overexpression of siRNA for SMAC leads to chromatin fragmentation.

3. Increase of Bim protein (with a BH3 domain ) decrease ATP production.

4. Hsp 70 increases while Survivin and XIAP decrease the apoptosis rate.

5. Ina cell culture, an inhibitor against Diablo decrease the intensity of Annexin V which is an
antibody against phosphatidyl serine.
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25. Misfolded form of a-Synuclein protein in the brain of a person with Parkinson disease is responsible for
neuroinflammation. With consideration of inflammation pathway as indicated in below figure which statement
is true or false:

PAMPs/DAMPs
o %
.o

T

e ta
ASC Q) /

Caspase-1 OCZ)\
% ;
ig

:nds\.

Inactive NLRP3 9y ,‘\\

N5

Active
caspase-1 @

P

ProlL-18 D iL-18 @20

Gasdermin D N-terminal Gasdermin D

1. NLRP3 inflammasome induces pyroptosis by a Gasdermin D pore in cell membrane.

Caspase-1 inhibitor protect cells directly with reduction of IL-1p.

A mutant form of Gasdermin D without polymerization ability protects cell against
pyroptosis.

Inhibitor of ASC polymerization reduces caspase-1 activity.

5. A drug which can inhibit a-Synuclein aggregation stops neuroinflammation in Parkinson

disease.




Q POINTS
Number
1 2
2 2
3 5
4 6
5 8
6 8
7 5
8 7
9 6
10 12
11 9
12 3
13 6
14 10
15 18
16 8
17 6
18 6
19 5
20 9
21 6
22 8
23 14
24 5
25 5
total 179
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