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ABSTRACT

Understanding the complexity and regulation of immune system in our body is a challenging
task. Deregulation of these immune responses has been reported in several diseases as
disparate as cancer, chronic inflammation, neurological disorder such as Parkinson’s, and
Alzheimer’s. Regulation of these immune responses is complex and involves a number of
factors. Integrins are trans-membrane receptor proteins involved in bidirectional signaling
across the cell membrane. Leukocytic “CD11b/CD18” integrin proteins are involved in cell-
cell or cell-ECM adhesion, and thus required for cells growth and functions. Apart from their
role in organ development, they participate in immune responses against infection and
autoimmune diseases. Therefore, they are potential therapeutic target for drug discovery in

the treatment of autoimmune diseases such as multiple sclerosis and psoriasis.

This thesis entitled as ‘Studies on CD11bA domain of B, (CD11b/CD18) integrin with

various metal ions and small molecules™ consists of seven chapters.

The Chapter-1 “Introduction” has discussed some of the important features of integrin

protein along with the outline of work proposed in the context of problems.

Chapter-2 of this thesis “Materials and methodologies” describes the expression and
purification protocol used for various variants of integrin, with various biophysical

techniques used for the study.

Chapter-3 of this thesis deals with the characterization of the CD11bA protein constructs in
the absence or presence of various metal ions and agonist (LA-1) was done by using
fluorescence and CD spectroscopy. The results of this chapter suggest that stability of the
CD11bA protein can be regulated by activation of integrin (removal of isoleucine), metal

ions, and certain ligands (LA-1).

Chapter-4 deals with energetics of binding CD11bA domain with metal ions in the absence
or presence of agonist (LA-1). This chapter suggests that binding affinity of metal ions to

CD11bA domain can be regulated by activation state of the integrin and LA-1, an agonist.

In the Chapter-5, binding affinity of the agonist (LA-1) was directly determined with
different constructs of CD11bA domain. Energetics of binding of LA-1 to CD11bA domain,
in the absence or presence of various metal ions (Mn?*, Mg?*, and Ca?") has also been
reported. It concludes that binding affinity of leukadhrin-1 (LA-1) to CD11bA can be



regulated by certain factors such as temperature, pH of the buffer, conformation of integrin
(1316G), various metal ions (Mn?*, Mg?*, and Ca?"), and the length of activation sensitive
helix. In short, our results suggest that LA-1 and metal ions mutually regulate their binding
affinity to CD11bA domain.

In the Chapter-6, three different polyphenols (curcumin, resveratrol and EGCG) have been
tested as the binding partner of the CD11bA domain. Energetics of the binding of these
polyphenols to CD11bA domain has been reported with the order of binding affinity:
curcumin > resveratrol > EGCG. It was also observed that curcumin and resveratrol
significantly increases the binding affinity of Mn?*, Mg?*, and Ca?* ion by increasing the
favourable enthalpy during the binding reaction. In another set of experiments, Mn?* and
Mg?* ion also increases the binding affinity of theses polyphenols to CD11bA constructs by
increasing the favourable enthalpy change during the binding process. This result indicates
that these metal ions provides favourable binding environment to these polyphenols in
contrast to CD11bA alone. Therefore, this chapter concludes that metal ions and these

polyphenols mutually regulate their binding affinity to CD11bA protein.

At the last “Chapter-7” of this thesis is entitled as “Summary and Future perspectives”
has outlined with the key observations and salient future of the whole thesis. Future

perspectives of the whole study have also been reported.

Vi
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presence of metal ions. (A) CD11bAM-32I(inactive) and (B) CD11bA*
3210316C) (active)  (C)  CD11bAM-S8(inactive) (D) CD11bAM315(active).
Experiments were performed at 25 °C and pH-7.5.

Near-UV circular dichroism spectra of CD11bA constructs (50 pM each) in
the absence and presence of metal ions (500 uM each). (A) CD11bA!-
%l(inactive) and (B) CD11bAML:-3211816G) (active) (C) CD11bAM!-3%8(inactive) (D)
CD11bAM-315(active). Experiments were performed at 25 °C and pH-7.5.
Near-UV circular dichroism spectra of CD11bA constructs (50 pM each) in
the absence and presence of agonist (LA-1) (50 uM). (A) CD11bA*
%l(inactive) and (B) CD11bA!1-321(816C)(active) (C) CD11bAM:-38(inactive) (D)
CD11bAM-315(active). Experiments were performed at 25 °C and pH-7.5.
Acrylamide quenching of CD11bA constructs in the absence and presence of
metal ions. (i) Acrylamide quenching of CD11bA!-32Y(inactive) in the presence
of (A) Mn?*, (B) Mg?*, and (C) Ca?" ion. (ii) Acrylamide quenching of CD11bA
318(inactive) in the presence of (A) Mn?*, (B) Mg?, and (C) Ca?* ion. (iii)
Acrylamide quenching of CD11bA1-3211316C)(active) in the presence of (A) Mn?*,
(B) Mg?*, and (C) Ca?* ion. (iv) Acrylamide quenching of CD11bA-35(active) in
the presence of (A) Mn?, (B) Mg?, and (C) Ca?" ion. Acrylamide guenching
experiments were performed with a fixed concentration of CD11bA protein (100
UM) with a step wise increase in the acrylamide concentration (0 mM to 160 mM).
In the presence of metal ions, CD11bA protein was pre-incubated with different
concentration of metal ions (0 mM to 1 mM) and then quenching was done
increasing concentration of acrylamide. Each experiment was performed at 25 °C
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and pH-7 Tris-H,SO4 buffer.

Figure 3.9 Plot of Ksv versus metal ion concentration. (A) CD11bA“
%l(inactive), (B) CD11bA-38(inactive), (C) CD11bA1-3211316C) (active), (D)
CD11bA"-35(active). The value of Ksy was obtained by analysing the data using
Stern-VVolmer equation (see Chapter-2).

Plot for relative quenching of ANS fluorescence as a function of GdnHCI
concentration in the absence or presence of metal ions (A) CD11lbA*
#l(inactive), (B) CD11bAM-38(inactive), (C) CD11bA!1-321(3166) (active), (D)
CD11bA"*-35(active). Fluorescence hydrophobicity experiments were performed
at 25 °C and in Tris-buffer of pH-7.5. A 100 uM of CD11bA protein was pre-
incubated with the increasing concentration of guanidinium hydrochloride (0 M,
05M,1M,15M,2M,25M,3M,35M,45M,5M,5.5 M, and 6 M) after that
a 200 uM of ANS probe was added into each solution. In the absence of GdnHCI
there was very low fluorescence emission maximum at 545 nm upon excitation at
380 nm. The fluorescence emission maximum of protein-ANS complex was shifted
to a broad maximum at 470 nm with increasing concentration of GdnHCI. The
ANS fluorescence emission maximum was reduced in the presence of ANS as
depicted by figure. Fs is the fluorescence emission maximum intensity of the
protein-ANS complex in the absence of metal ion, and F, is the fluorescence
emission maximum intensity of the protein-ANS complex in the presence of metal
ion. Where, NONE is the measuring of ANS fluorescence emission maximum
intensity in the absence of metal ions.

Plot for relative quenching of ANS fluorescence as a function of GdnHCI
concentration in the absence or presence of agonist LA-1. (A) CD11bA-
#l(inactive), (B) CD11bAM-38(inactive), (C) CD11bA1-3211316C) (active), (D)
CD11bAM-35(active). Fluorescence hydrophobicity experiments were performed
at 25 °C and in Tris-buffer of pH-7.5. Experiments conditions are same as above
except LA-1(100 pM).

Chemical denaturation plots of CD11bA constructs in the absence and
presence of metal ions and agonist (LA-1) (A) CD11bA!-%2(inactive), (B)
CD11bA'*%8(inactive), (C) CD11bA!M1-32108166) (active), (D) CD11bAM:-
315(active). Chemical denaturation experiments were performed at 25 °C and in
Tris-buffer of pH-7.5. A 100 uM of CD11bA protein was pre-incubated with the
increasing concentration of guanidinium hydrochloride (0 M, 0.5 M, 1 M, 1.5 M, 2
M,25M,3M,35M,45M,5M,55M, and 6 M).

Comparison of thermal stability of CD11bA constructs (100 pM each).
Thermal denaturation of CD11bA protein was in Tris-H,SO, buffer of pH-7.5.
Experiments were performed by exciting the CD11bA protein at 276 nm and
monitoring the fluorescence emission at single wavelength 306 nm. Thermal
denaturation was monitored with an average scanning rate of 60 second and data
collection point of 1 °C / min. Obtained denaturation curves were fitted and
analysed by using thermal denaturation equation (see Chapter-2).

Thermal denaturation curves of CD11bA constructs (100 uM each) in the
absence and presence of metal ions (ImM each).(A) CD11bAM%2(inactive),
(B) CD11bAM-321(1316G)(active), (C) CD11bAM-38(inactive), (D) CDI11bAM:-
315(active). Thermal denaturation of CD11bA protein was performed in Tris-H2SO4
buffer of pH-7.5. Experiments were performed by exciting the CD11bA protein at
276 nm and monitoring the fluorescence emission at single wavelength 306 nm.
Thermal denaturation was monitored with an average scanning rate of 60 second
and data collection point of 1 °C / min. Obtained denaturation curves were fitted
and analysed by using thermal denaturation equation (see chapter-2).

Thermal denaturation curves of CD11bA constructs (100uM each) in the
absence and presence of agonist LA-1 (100 uM). (A) CD11bAM-32Y(inactive),
(B) CD11bAM1-321(1316G)(active), (C) CDI11bAM-38(inactive), (D) CD11bAM:-
315(active). Thermal denaturation of CD11bA protein was monitored in Tris-H,SO4
buffer of pH-7.5. Experimental set up was same as above.

Benesi-Hildebrand (B-H) plots for the binding of CD11bA*-32 (inactive) with
various metal ions in the absence or presence of agonist (LA-1). (A) Binding of
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4.6

4.7
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CD11bA protein with various metal ions in the absence of agonist (LA-1), (B)
Binding of Mn?* ion in the absence and presence of LA-1 (B) Binding of Mg?* ion
in the absence and presence of LA-1 (C) Binding of Ca?* ion in the absence and
presence of LA-1.

Benesi-Hildebrand (B-H) plots for the binding of CD11bA*3!8 (inactive) with
various metal ions in the absence or presence of agonist (LA-1). (A) Binding of
CD11bA protein with various metal ions in the absence of agonist (LA-1), (B)
Binding of Mn?* ion in the absence and presence of LA-1 (B) Binding of Mg?* ion
in the absence and presence of LA-1 (C) Binding of Ca?* ion in the absence and
presence of LA-1.

Benesi-Hildebrand (B-H) plots for the binding of CD11bAM3% (active) with
various metal ions in the absence presence of agonist (LA-1). (A) Binding of
CD11bA protein with various metal ions in the absence of agonist (LA-1), (B)
Binding of Mn?* ion in the absence and presence of LA-1 (B) Binding of Mg?* ion
in the absence and presence of LA-1 (C) Binding of Ca?* ion in the absence and
presence of LA-1.

Benesi-Hildebrand (B-H) plots for the binding of CD11bAM3% (active) with
various metal ions in the absence presence of agonist (LA-1). (A) Binding of
CD11bA protein with various metal ions in the absence of agonist (LA-1), (B)
Binding of Mn?* ion in the absence and presence of LA-1 (B) Binding of Mg?* ion
in the absence and presence of LA-1 (C) Binding of Ca?* ion in the absence and
presence of LA-1.

Heat of binding of metal ions to CD11bAM!'-%2 (inactive) in the absence and
presence of LA-1. (A) Binding of the Mn?* ion to CD11bAM3(inactive) in the
absence and presence of LA-1 (agonist) (B) Binding of the Mg?* ion to
CD11bAM-32L (inactive) in the absence and presence of LA-1 (agonist) (C)
Binding of the Ca®" ion to CD11bA!*-32! (inactive) absence and presence of LA-1
(agonist).

Figure 4.6 ITC profile for the binding of CD11bA%8 (inactive) to metal ion.
(A) Binding of Mn?* ion to CD11bA*!*-318 (inactive) in the absence and presence of
LA-1 (agonist), (B) binding of Mg?* ion to CD11bA%318 (inactive) in the absence
and presence of LA-1 (agonist), (C) Binding of the Ca?* ion to CD11bA!-318
(inactive) in the absence and presence of LA-1 (agonist). Figures are labeled as
above.

ITC profile for the binding of CD11bA!1-321(316G) (active). (A) Binding of Mn?*
ion to CD11bA!!1-321316C) (active) in the absence and presence of LA-1 (agonist),
(B) binding of Mg?*ion to CD11bA11-321I316G) (active) in the absence and presence
of LA-1 (agonist), (C) Binding of the Ca®* ion to CD11bA1-3211316C) (active) in the
absence and presence of LA-1 (agonist). Figures are labeled as above.

ITC profile for the binding of CD11bA-3%5 (active). (A) Binding of Mn?*ion to
CD11bAM-315 (active) in the absence and presence of LA-1 (agonist), (B) binding
of Mg?*ion to CD11bAM-315 (active) in the absence and presence of LA-1 (agonist)
(C) Binding of the Ca?* ion to CD11bAM-315 (active) in the absence and presence
of LA-1 (agonist). Figures are labeled as above.

Benesi-Hildebrand (B-H) plots for the binding of CD11bA constructs (20 pM
each) with agonist (LA-1) in the absence and presence of various metal ions (1
mM each). (A) Binding of CD11bA!-32 (inactive) with LA-1 in the absence and
presence metal ions (B) Binding of CD11bA1-321(3166) (active) with LA-1 in the
absence and presence metal ions (C) Binding of CD11bA%38 (inactive) with
various LA-1 in the absence and presence metal ions (D) Binding of CD11bA1-315
(active) with various LA-1 in the absence and presence metal ions. All the
experiments were performed at 25 °C in the Tris.H,SO4 buffer of pH-7.5. All the
samples were incubated for 30 minutes before taking the fluorescence spectra.
Fluorescence emission spectra were monitored with increasing concentration of
LA-1 (5 uM, 10 uM, 20 puM, 30 uM, 50 pM, 60 uM, 70 uM, 80 uM, 90 uM, and
100 uM) and the spectral changes were plotted as B-H plots to obtain the value of
dissociation constant.

Benesi-Hildebrand plots for the binding of CD11bA constructs with agonist
(LA1) at different pH. Experiments were performed at 25 °C and the data was
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5.6

5.7
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analyzed by using Benesi-Hildebrand method as previously described (chapter-4).
Following buffer are used for different pH solutions: pH 7.0 and 8.0 (Tris.H2SO4
buffer), for pH 5.0 and 6.0 (Phosphate buffer), for pH 3.0, 4.0, and 10.0 (Glycine
buffer) were used. All the samples were incubated for 10 minutes in different pH
buffer and then titration of the agonist (LA1l) was done with increasing
concentration of LA-1 (5 pM, 10 pM, 20 uM, 30 pM, 50 uM, 60 uM, 70 uM, 80
UM, 90 pM, and 100 puM). The spectral change in the fluorescence emission
intensity was plotted in the B-H plot to obtain the value of dissociation constant.
Benesi-Hildebrand plots for the binding of CD11bA construct (20 pM) with
agonist (LA1) at different temperature. All the samples were pre-incubated at
different temperature for 2 hours and then fluorescence emission spectra were taken
with increasing concentration of agonist (5 uM, 10 uM, 20 uM, 30 uM, 50 uM, 60
MM, 70 pM, 80 pM, 90 pM, and 100 pM). The obtained B-H plots were analyzed
using B-H method as described in the previous chapters.

Isothermal Titration Calorimetry profile for the binding of CD11bA-2!
(inactive) protein with agonist LAl in the absence and presence of various
metal ions (A) 1 mM Mn?* ion, (B) 1 mM Mg?* ion, and (C) 1 mM Ca?" ion.
Experiments were performed at 25 °C in the Tris.H.SO4 buffer of pH-7.5 with 0.2%
DMSO in each sample. Heats of dilution of agonist or protein into the buffer had
negligible effect as shown by red rectangular. Figure are labeled as; Buffer - Heat
of dilution of various metal into the LA-1 solution, +Mn?*/ +Mg?*/ +Ca?* -
Titration of the protein (200 pM)-metal ion (1 mM) complex into the sample cell
containing the agonist (LAL) solution of (20 uM), None — Titration of the protein
solution (200 uM) into the sample cell containing agonist (LAL) solution (20 uM).
Heats of dilution of protein into the buffer were also measured with negligible
contribution (data not shown).The ITC binding profiles were fitted for single site
binding process.

Isothermal Titration Calorimetry profile for the binding of CD11bA!1-321(1316G)
(active) protein with agonist LA1 in the absence and presence of various metal
ions. (A) 1 mM Mn? ion, (B) 1 mM Mg? ion, and (C) 1 mM Ca?* ion.
Experimental setup and other parameter were same as in the case of Fig. 5.4.
Isothermal Titration Calorimetry profile for the binding of CD11bA!!-
S18(inactive) protein with agonist LA1 in the absence and presence of various
metal ions. (A) 1 mM Mn?* ion, (B) 1 mM Mg?* ion, and (C) 1 mM Ca?* ion.
Images are labeled as above in other ITC figures.

Isothermal Titration Calorimetry profile for the binding of CD11bA1-3%
(active) protein with agonist LA1 in the absence and presence of various metal
ions (A) 1 mM Mn?* ion, (B) 1 mM Mg? ion, and (C) 1 mM Ca?" ion.
Experimental setup and other parameter were same as in the case of above ITC
figure.

Intrinsic tyrosine fluorescence intensity of the CD11bA (inactive) protein (20 UM,
in Tris.H,SO4 buffer, pH-7.5) in the absence and presence of polyphenols (100
uM) at 25 °C.

Quenching of the intrinsic fluorescence of the CD11bA (inactive) protein (50
UM) in the absence and presence of Curcumin, Resveratrol, and EGCG (50
MM each). Fs and Fy is the fluorescence intensity of the CD11bA (inactive) protein
in the absence (0 mM) and presence of quencher (10 mM, 20 mM, 30 mM, 40 mM,
50 mM, 60 mM, 70 mM, 80 mM, 90 mM, and 100 mM). All the solutions are
prepared in the Tris.H,SO..

GdnHCI induced chemical denaturation of the CD11bA (inactive) protein in
the absence and presence of polyphenols. (A) Shift in wavelength maximum
(Amax) Of the intrinsic tyrosine fluorescence of the CD11bA (inactive) protein (100
KUM) in the absence (0 uM) and presence of polyphenols (100 uM). (B) Fraction of
unfolded form of the CD11bA (inactive) protein (100 pM) as a function of
denaturant concentration in the absence and presence of polyphenols (100 uM
each). Denaturation curves were fitted to a two state model and analyzed by a
chemical denaturation equation (Eq-6.A). All the samples were prepared in the
Tris-H,SO. buffer and experiments were performed at 25 °C. Fraction unfolded
(Fu) is equal to (Xp-Xab)/(Xu-Xp). Where, Xp, Xab, and Xu are fluorescence in
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6.7

6.8

6.9

6.10

6.11

6.12

the presence of GdnHCI, fluorescence intensity in the absence of GdnHCI,
fluorescence intensity at the maximum concentration of GdnHCI.

Fluorescence thermal denaturation curves of the CD11bA (inactive) protein in
the absence (0 uM) and presence of polyphenols (100 uM each). All the samples
were prepared in the Tris-H,SO4 buffer (pH-7.5) and 0.5% DMSO. Protein samples
were pre-incubated in the absence and presence (100 uM) of polyphenols for 2
hours at room temperature.

Benesi-Hildebrand plot for the binding of CD11bA (inactive) protein to
polyphenols (A) Curcumin (B) Resveratrol and (C) EGCG at different
temperature. Fluorescence binding reactions were performed in Tris.H,SO4 buffer
of pH-7 at 25 °C. A 100 pM of CD11bA (inactive) protein was titrated with the
increasing concentration of polyphenols (5 uM, 10 uM, 20 uM, 30 uM, 40 uM, 50
UM, 60 uM, 70 uM, 80 uM, 90 uM, and 100 uM) in each case. All the samples
were pre-incubated for 2 hours before performing the experiments.

van’t Hoff plot to determine the energetics of binding reaction. The value of Ka
obtained at different temperature was plotted as InK, against 1000/T (K™).
Binding isotherms for the titration of 200 uM CD11bA protein (£ metal ion)
with curcumin (20 uM) in the absence (NONE) and presence of (A) Mn?*, (B)
Mg?*, and (C) Ca?*. Figure labeled as NONE refers to titration of the protein into
the polyphenols, Mn?*/Mg?*/Ca?" refers as titration of the protein-metal ion
complex with polyphenols, and BUFFER refers as heats of dilution of the
protein/metal ions into the buffer without polyphenols). All the binding reactions
are performed in the Tris-H,SO. (1% DMSO) buffer of pH-7.5 at 25 °C.

Figure 6.8 Binding isotherms for the titration of 200 uM CD11bA protein (x
metal ion) with resveratrol (20 uM) in the absence (NONE) and presence of
(A) +Mn?*, (B) +Mg?*, and (C) +Ca?". NONE refers to titration of the protein into
the polyphenols, +Mn?*/+Mg?*/Ca?* refers to titration of the protein-metal ion
complex with polyphenols, and BUFFER refers to heats of dilution of the
protein/metal ions into the buffer without polyphenols). All the binding reactions
are performed in the Tris.H,SO, (1 % DMSO) buffer of pH-7.5 at 25 °C.

Binding isotherms for the titration of 200 pM CD11bA protein (£ metal ion)
with EGCG (20 pM) in the absence (NONE) and presence of (A) +Mn?*, (B)
+Mg?, and (C) +Ca?. NONE refers to titration of the protein into the
polyphenols, +Mn?*/+Mg**/Ca?* refers to titration of the protein-metal ion
complex with polyphenols, and BUFFER refers to heats of dilution of the
protein/metal ions into the buffer without polyphenols). All the binding reactions
are performed in the Tris.H,SO, buffer of pH-7.5 at 25 °C.

Figure 6.10 Binding isotherms for the titration of (A) Mn?*, (B) Mg?*, and (C)
Ca?* metal ion (1 mM each) with 100 pM CD11bA (inactive) protein in the
absence and presence of curcumin (100 uM). NONE refers to titration of the
metal ion with protein in the absence of curcumin, +curcumin refers to titration of
the metal ion with protein in the presence of curcumin, and BUFFER refers to
heats of dilution of the curcumin/metal ions into the buffer without protein. All the
binding reactions are performed in the Tris.H,SO,4 buffer of pH-7.5 at 25 °C.
Binding isotherms for the titration of (A) Mn?*, (B) Mg?*, and (C) Ca?* metal
ion (1 mM each) with 100 uM CD11bA (inactive) protein in the absence and
presence of Resveratrol (100 puM). NONE refers to titration of the metal ion with
protein in the absence of Resveratrol, +Resveratrol refers to titration of the metal
ion with protein in the presence of Curcumin), and BUFFER refers to heats of
dilution of the Resveratrol/metal ions into the buffer without protein). All the
binding reactions are performed in the Tris.H.SO4 buffer of pH-7.5 at 25 °C.
Binding isotherms for the titration of (A) Mn?*, (B) Mg?**, and (C) Ca?* metal
ion (1 mM each) with 100 uM CD11bA (inactive) protein in the absence and
presence of EGCG (100 uM). NONE refers to titration of the metal ion with
protein in the absence of Resveratrol, +EGCG refers to titration of the metal ion
with protein in the presence of EGCG, and BUFFER refers to heats of dilution of
the EGCG/metal ions into the buffer without protein. All the binding reactions are
performed in the Tris-H,SO4 buffer of pH-7.5 at 25 °C.
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analyzed by using Benesi-Hildebrand method.
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Energetics of binding reaction of CD11bA-3% (active) protein with agonist
(LAY) in the absence and presence of various metal ions (Mn?*, Mg?, and
Ca*).

Extracted values of Stern-Volmer constant for acrylamide quenching of
intrinsic fluorescence of CD11bA (inactive) protein in the absence and
presence of polyphenols. The Ksv value was obtained by using Stern-Volmer
equation for quenching (Fa/Fp = 1+Ksv [Q]).

Parameter for GAnHCI induced denaturation of CD11bA (inactive) protein in
the absence and presence of polyphenols. Where, Cm, is the concentration of
denaturant required to denature half of the native protein, AG ¢ _, vy is the free
energy required to unfold the protein form (N) «<» (U) state. Thermodynamic
parameters of unfolding were calculated by extrapolation model (see Chapter-2 for
denaturation equation).

Extracted values of melting temperature (Tm) of CD11bA (inactive) protein in
the absence and presence of polyphenols.

The value of association constant (Ka) and dissociation constant (Kaq) for the
binding of CD11bA (inactive) protein to polyphenols. Value of K, was
determined by using the Benesi-Hildebrand equation (Chapter 2). Dissociation
constant (Kg) was determined by the following expression Ky =1/Ka.

InK, values for the binding of CD11bA (inactive) protein to polyphenols
obtained by taking the logarithm of Ka at different temperature.

Table 6.6 Extracted thermodynamic parameters of binding reaction
evaluated by using the van’t Hoff plot.

Energetics of binding of CD11bA (inactive) to Resveratrol in the absence and
presence of metal ions. Table is labeled as NONE (Binding of protein with
Curcumin alone), +Mn?*/+Mg?*/Ca?* (Binding of protein + metal ion complex
with Curcumin).

Energetics of binding of CD11bA (inactive) to Resveratrol in the absence and
presence of metal ions. NONE refers to binding of protein with Resveratrol
alone, +Mn?*/+Mg?*/Ca?* refers to binding of protein + metal ion complex with
Resveratrol.

Energetics of binding of CD11bA (inactive) to Resveratrol in the absence and
presence of metal ions. NONE refers to binding of protein with Resveratrol
alone, +Mn?*/+Mg?*/Ca?* refers to binding of protein = metal ion complex with
EGCG).

Energetics of binding of CD11bA (inactive) to Mn?* ion in the absence and
presence of Curcumin. Table is labeled as (A) Binding of various metal ions with
CD11bA (inactive) in the absence of Curcumin. (B) Binding of various metal ions
with CD11bA (inactive) in presence of Curcumin.

Table 6.11 Energetics of binding of CD11bA (inactive) to Mn?* ion in the
absence and presence of Resveratrol. Table is labeled as (A) Binding of various
metal ions with CD11bA (inactive) in the absence of Resveratrol. (B) Binding of
various metal ions with CD11bA (inactive) in presence of Resveratrol.

Energetics of binding of CD11bA (inactive) to Mn?* ion in the absence and
presence of EGCG. Table is labeled as (A) Binding of various metal ions with
CD11bA (inactive) in the absence of EGCG. (B) Binding of various metal ions
with CD11bA (inactive) in presence of EGCG.
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41.

42,

43,

IPTG
ITC
LB Media
NMR
PBS
PCR
SDS-PAGE
TEV protease
EC
™
Tris
AH
AS
AG
AT
TITI
ATP
CcD
DSC
DTT
EDTA
ECM
GPCR
GST
FPLC
SEC
ICAM
WT
ITGAM
CD11b
Mac-1
CR3
LA-1
mAb
1316G
B-H Method
CD11bA/aA/al/owm)
CD11bA (active)
CD11bA (inactive)
CDllelll-?:Zl
(inactive)
CDlle111-321(|3166)
(active)
CDlle111-318

CDllelll*SlS
(active)

B-D-1-thiogalactopyranoside
Isothermal Titration Calorimetry
Luria Broth Media
Nuclear Magnetic Resonance
Phosphate-Buffered Saline
Polymerase Chain Reaction
Sodium Dodecyl Sulphate Polyacrylamide Gel Electrophoresis
Tobacco Etch Virus Protease
Endothelial cells
™
Tris (hydroxymethyl) Aminomethane
Change in Enthalpy
Change in Entropy
Change in Free Energy
Change in Temperature
Melting Temperature
Adenosine Triphosphate
Circular Dichroism
Differential Scanning Calorimetry
Dithiothreitol
Ethylene Diamine Tetraacetic Acid
Extracellular Matrix
G Protein-Coupled Receptor
Glutathione S-Transferase
Fast protein Liquid Chromatography
Size Exclusion Chromatography
Intercellular Adhesion Molecule
Wild Type
Integrin Alpha M
Cluster of Differentiation Molecule 11b
Macrophage-1 Antigen
Complement Receptor 3
Leukadherin-1(agonists)
Monoclonal Antibody
Isoleucine Mutated by Glycine at position 316 of CD11bA
Benesi-Hildebrand Method
Binding Domain of CD11b/CD18 Integrin
Open Conformation of CD11bA (or high affinity state)
Closed Conformation of CD11bA (or low affinity state)
CD11bA Binding Domain Comprises Amino Acids From 111-321

CD11bA Binding Domain Comprises Amino Acids From

111- 321, With Substitution of Isoleucine By Glycine at Position 316

CD11bA Domain Comprises Amino Acids From 111-318 (with
Glycine at 316 Position)
CD11bA Domain Comprises Amino Acids From 111-318
(without glycine at 316 position)
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