
List of Figures 

 

xx 
 

Figure 

No. 

 Page 

No. 

 CHAPTER 2  

2.1 ERα structure and phosphorylation sites. ERα consists of six 

structural domains that contain a number of functional domains: 

Activation function-1 (AF-1), DNA-binding domain (DBD), 

hinge, ligand binding domain (LBD), dimerization, activation 

function-2 (AF-2), and the F domain considered to repress ERα 

function. 

9 

2.2 Mechanisms of estrogen receptor (ER) action in breast cancer 9 

2.3 Structure of conserved protein kinase core 14 

2.4 (A) Protein kinase A, representing activation loop in yellow 

colour; (B) Representation of activation loop showing DFG and 

APE motif. 

15 

2.5 Active and inactive conformation of kinase 16 

2.6 The structure of LMTK family: The LMTK family members 

(LMTK1A, LMTK2 and LMTK3) contain relatively conserved 

transmembrane domains and catalytic/kinase domains. 

17 

2.7 Sequence alignment of human LMTK1A, LMTK2 and LMTK3. 

The sequence similarity alignment was carried using Clustal 

Omega (https://www.ebi.ac.uk/Tools/msa/clustalo/) Similarity 

scores are represented by asterisk mark 

19 

2.8 Schematic representation of the order and disorder score in 

LMTK3. LMTK3 is composed of ordered domains that is a 

kinase domain, and variable intrinsically disordered domains 

depicted in red colour. Data obtained using DICHOT 

(http://spock.genes.nig.ac.jp/~genome/DICHOT/). 

21 

2.9 LMTK3 positively controls ESR1 gene transcription, protein 24 

https://www.ebi.ac.uk/Tools/msa/clustalo/
http://spock.genes.nig.ac.jp/~genome/DICHOT/


List of Figures 

 

xxi 
 

levels and phosphorylation, developing resistance against 

endocrine therapies. LMTK3 increases the transcriptional 

activation of ESR1 gene by inhibiting PKC activity, whose 

activity leads to the phosphorylation of AKT, which in turn 

phosphorylates FOXO3 and degrade. LMTK3 also directly 

phosphorylates ERα protein, which protects ERα from ubiquitin 

(Ub)-mediated proteasomal degradation. 

2.10 LMTK3 promotes invasion and metastasis in Breast cancer 

through GRB2-Mediated induction of Integrin β1. 

26 

2.11 Structure of GRB2 (PDB ID: 1GRI) visualized in Chimera 27 

   

 CHAPTER 3  

3.1 Schematic representation of the interactions that contribute to the 

potential energy function for MD simulation. 

36 

3.2 Periodic boundary conditions in two dimensions. The simulation 

cell (solid) is surrounded by translated copies of itself (dashed). 

37 

3.3 Schematic representation of TIP3P water model. 41 

3.4 Flowchart showing the steps involved in MD Simulation. 41 

3.5 The process of energy minimization changes the geometry of the 

molecule in a step-wise fashion until a minimum is reached. 

43 

3.6 A line search is used to locate the minimum in the function in the 

direction of the gradient. 

44 

3.7 Computational schemes of the binding free energies based on 

MM-PBSA/GBSA. The free energies colored in black are 

directly calculated, while the free energy of interest colored in 

blue is indirectly did using the thermodynamic cycle of other free 

energies 

53 



List of Figures 

 

xxii 
 

3.8 Viewing Grids in AutoDockTools. The protein is shown on the 

left in white bonds, and the grid box is shown on the right side. 

The blue contours surround areas in the box that are most 

favorable for binding of carbon atoms, and the red contour areas 

that favor oxygen atoms. A ligand is shown inside the box at 

upper right 

57 

3.9 (A) Surface topology graphs for trypsin inhibitor (PDB code: 

1ba7). The caps, belts and pits are connected with edges. (B) 

Geometric patches: the patches are in light colors and the protein 

is dark. 

60 

3.10 The PatchDock user interface: The receptor molecule and the 

ligand molecule are given either by the PDB code of the 

molecule (chain IDs are optional) or by uploading a file in PDB 

format 

61 

3.11 The solutions page presents the geometric score, interface area 

size and desolvation energy of the 20 top scoring solutions 

62 

3.12 Representation of the ClusPro algorithm, the number of 

structures retained after each step is shown in a blue box 

63 

3.13 Schematic diagrams from the PDBsum for entry 1a5z: (A) The 

‘wiring diagram’ shows the protein's secondary structure 

elements (α-helices and β-sheets) together with β- and γ-turns, 

and β-hairpins. The yellow linking bars labelled 1 and 2 represent 

disulphide bonds. The single-letter amino acid codes showing the 

protein's sequence are coloured red or blue depending on whether 

they belong to CATH [251] structural domain. Red dots above 

the single-letter codes signify residues that interact with any 

bound ligand(s) while coloured lines underneath represent 

residues belonging to a PROSITE pattern, the redder the colour 

the more highly conserved the residue in the pattern. (B) 

64 



List of Figures 

 

xxiii 
 

Topology diagram illustrates the β-strands by the large arrows 

joined side-by-side (pink colour), forming central β-sheet. The α-

helices represented by the red cylinders. The small arrows 

indicate the directionality of the protein chain, from the N- to the 

C-terminus.  

3.14 Protein–protein interaction diagrams in PDBsum for PDB entry 

1mmo: (A) Thumbnail image of the 3D structural model which 

contains six protein chains (B) Schematic diagram showing the 

interactions between the chains. The area of each circle is 

proportional to the surface area of the corresponding protein 

chain. The joining lines are coloured light blue for hydrogen 

bonds and orange for non-bonded contacts. (C) A schematic 

diagram showing the numbers of interactions across one of the 

interfaces, namely the B–G protein interface, and the numbers of 

residues involved. (D) Detail of the individual residue–residue 

interactions across this interface. Hydrogen bonds (blue lines), 

non-bonded contacts (orange tick‐marks), and salt bridges (red 

lines) between residues on either side of the protein‐protein 

interface. 

66 

3.15 PDBsum interaction plot for PDB entry 5trd in LIGPLOT (A) 

LIGPLOT diagram showing the protein residues that interact 

with the CTP (cytidine‐5′‐triphosphate) ligand, with hydrogen 

bonds shown by the green dashed lines and non-bonded contacts 

by the brown rays, and; (B) as in (A), but for residues interacting 

with the bound sodium ion; (C) Diagram of protein‐DNA 

interactions, with H‐bonds as blue dashed lines and non-bonded 

contacts as brown dashed lines 

67 

   

 CHAPTER 4  

4.1 3D structure of LMTK3 domain obtained from I-TASSER 78 



List of Figures 

 

xxiv 
 

4.2 Representation of superimposed LMTK3 domain model with 

Insulin receptor (InsR) 

78 

4.3 Ramachandran plot of LMTK3 domain: 87% of residues are in 

most favored region (243 residues) and 5.1% in disallowed 

region 

79 

4.4 Quality index for the model structure of LMTK3 domain by 

ProSA server. The index value was represented by Z-score 

79 

4.5 Verify 3D plot of the modelled structure of LMTK3 domain 80 

4.6 Superimposed structure of modelled LMTK3 domain with PDK1 

protein 

80 

4.7 Architecture of LMTK3 domain and PDK1 (pdb ID:3HRF) in 

cartoon representation. The three panels use the following color 

scheme: αC helix (red), P-loop: glycine rich (green), activation 

loop (magenta). 

81 

4.8 Multiple sequence alignment of LMTK3 domain with different 

kinases 

82 

4.9 Structural comparison of LMTK3 domain with different active 

kinases 

83 

4.10 Structural comparison of LMTK3 domain with different inactive 

kinases 

83 

4.11 RMSD plot of LMTK3 domain for Cα atoms as a function of 

time 

84 

4.12 Rg plot of LMTK3 domain as a function of time 85 

4.13 B-factor and RMSF plot showing flexibility in loop region in 

LMTK3 as a function of residue index 

85 



List of Figures 

 

xxv 
 

4.14 SASA of LMTK3 domain plot as a function of time 86 

4.15 DSSP plot: secondary structure variation of each residue as a 

function of simulation time period. 

87 

4.16 Equilibrated structure of LMTK3 domain with the percentage of 

secondary structure content 

87 

4.17 

 

 

 

Secondary structure topology, β sheet topology and hydrogen 

bond pattern of LMTK3 domain. (A) Secondary structural 

elements (β sheets, β hairpins, β turns, strands, helices, helix–

helix interactions, and γ turns). (B) Topology diagram illustrating 

the β strands, represented by the large arrows (grey), join up side-

by-side. The figure also illustrates the relative locations of theα 

helices (black cylinders). The small arrows specify the 

directionality of the protein chain, from the N- to the C-terminus. 

(C) Intra- and inter-hydrogen bond pattern between residues in β 

sheet topology 

88 

 

 

 

4.18 Number of hydrophobic contacts in LMTK3 domain as a 

function of time 

90 

4.19 Hydrophobic plot analysis of LMTK3 domain 90 

4.20 Hydrophobic cluster analysis of LMTK3 domain 91 

4.21 

 

 

(A) Hydrophobic patches as determined with Swiss pdb viewer 

for equilibrated structure of LMTK3 domain. Surface 

representation of hydrophobic patches shown in different colours 

along with area. (B) Electrostatic potential distributions on the 

LMTK3 domain surface from -10.0 kcal mol-1 (red) to +10.0 kcal 

mol-1 (blue) 

92 

 

 

4.22 Number of intra-molecular hydrogen bonds in LMTK3 domain as 

a function of time 

92 



List of Figures 

 

xxvi 
 

4.23 Five binding pockets in LMTK3 domain denoted as spheres from 

LIGSITEcsc  server 

95 

4.24 

 

LMTK3-ATP interaction (A) LMTK3-ATP complex with least 

binding free energy (-1.71 k cal mol-1), ATP is shown in red 

sphere form (B) Ligplot+ analysis: Residues of LMTK3 involved 

in the formation of hydrogen bonds (green colour) and 

hydrophobic contacts are represented by an arc with spokes 

radiating towards the ATP atoms they contact. 

96 

 

   

 CHAPTER 5  

5.1 ERα structure and phosphorylation sites: Activation function-1 

(AF-1), DNA-binding domain (DBD), hinge, ligand binding 

domain (LBD), dimerization, and activation function-2 (AF-2) 

domain 

100 

5.2 Modelled structure of ERα 102 

5.3 Quality index for the model structure of ERα generated by ProSA 

server. The index value was represented by Z-score of -7.23. 

105 

5.4 ERα-LMTK3 complex model structures obtained from patchdock 

server based on high geometric shape complementary score 

106 

5.5 Summary of the total number of residues involved in different 

types of interactions between ERα and LMTK3 domain 

107 

5.6 Summary of interacting residues that are involved in bonded and 

non-bonded interactions between ERα and LMTK3 interface. 

108 

5.7 Representation of LMTK3-ERα interaction: C-terminal lobe of 

LMTK3 interacting with N-terminal region of ERα at Ser104 and 

Ser106 

109 

5.8 Summary of the total number of residues involved in different 110 



List of Figures 

 

xxvii 
 

types of interactions between ERα and MAPK. 

5.9 Summary of interacting residues that are involved in bonded and 

non-bonded interactions between ERα and MAPK interface. 

110 

5.10 Root Mean Square Deviations (RMSD) of ERα and LMTK3 as a 

function of simulation time 

111 

5.11 Snapshots of ERα-LMTK3 complex at different time intervals of 

simulation 

112 

5.12 Temperature and energy of ERα-LMTK3 complex as a function 

of time 

112 

5.13 Intermolecular distance between ERα and LMTK3 domain as a 

function of time 

113 

5.14 Number of inter-molecular hydrogen bonds in ERα- LMTK3 

complex model structure as a function of simulation time period. 

Here we have considered inter-molecular hydrogen bonds 

involving two cases: ERα as acceptor and LMTK3 as donor 

(black line) and the other one, ERα as donor and LMTK3 as 

acceptor (red line 

113 

 

 

   

 CHAPTER 6  

6.1 GRB2-LMTK3 docked complex from ClusPro 123 

6.2 Representation of GRB2-LMTK3 complex, where SH2 domain 

is interacting with the C-lobe of LMTK3 domain 

123 

6.3 Activation loop (in red) of LMTK3 interacting with the GRB2 123 

6.4 Number of interface residues, bonded and non-bonded contacts 124 

6.5 Interface residues and their interactions at GRB2-LMTK3 

interface 

125 



List of Figures 

 

xxviii 
 

6.6 Potential energy, kinetic energy and total energy of the GRB2-

LMTK3 complex as a function of time 

127 

6.7 RMSD of GRB2-LMTK3 complex as a function of simulation 

time 

128 

6.8 Snapshots of GRB2-LMTK3 complex at different time intervals 

of MD simulation 

128 

6.9 

 

 

Number of inter-molecular hydrogen bonds in GRB2-LMTK3 

complex as a function of simulation time period. Here we have 

considered inter-molecular hydrogen bonds involved in two 

cases: GRB2 as acceptor and LMTK3 as donor (depicted in 

black) and the other one, GRB2 as donor and LMTK3 as acceptor 

(depicted in red). 

129 

 

 

6.10 

 

 

 

(A) Representation of hot spot and null spot residues at GRB2 

and LMTK3 interface. Red color representing the null-spot 

residues. Whereas the light blue and green color depicted as hot 

spots. (B) Representation of  the interaction of hot spot (green 

and blue) residues in a form of spheres without secondary 

structure involved in GRB2-LMTK3 interface 

131 

   

 CHAPTER 7 (a)  

7a.1 Superimposed structure of LMTK3 domain with ERK2 141 

7a.2 Superimposed structure of LMTK3 domain with PKA 142 

7a.3 CDK5-LMTK3 docked complex from PatchDock server 143 

7a.4 CDK5-LMTK3 complex structures obtained from PatchDock, 

ranked based on: high geometric shape complementary score, 

surface area and atomic contact energy 

143 

7a.5 Summary of the total number of residues involved in different 144 



List of Figures 

 

xxix 
 

types of interactions in CDK5-LMTK3 complex obtained from 

PatchDock based on high geometric shape complementary score. 

7a.6 (A) Number of interacting residues that are involved in bonded 

and non-bonded interactions between CDK5 and LMTK3 

interface. (B) Representation of CDK5-LMTK3 complex: C 

terminal residues of CDK5 interact with activation segment of 

LMTK3 domain. 

145 

7a.7 CDK5-LMTK3 complex representing probable phosphorylation 

sites in LMTK3 activation loop 

146 

7a.8 CDK5-LMTK3 complex showing N and C terminal lobe of 

CDK5 interacting with LMTK3. The binding pocket for ATP 

analogue is present between these two lobes which is almost at 

the center of CDK5 and LMTK3 interface 

147 

7a.9 Temperature and energy plot of CDK5-LMTK3 complex as a 

function of simulation time 

148 

7a.10 RMSD of CDK5 and LMTK3 as a function of simulation time. 148 

7a.11 Snapshots of CDK5-LMTK3 complex at different time intervals 

of MD simulation 

149 

7a.12 Number of inter-molecular hydrogen bonds in CDK5-LMTK3 

complex model structure as a function of simulation time period. 

Here we have considered inter-molecular hydrogen bonds 

involved in two cases: LMTK3 as acceptor and CDK5 as donor 

(black line) and the other one, LMTK3 as donor and CDK5 as 

acceptor (red line) 

150 

   

 CHAPTER 7 (b)  

7b.1 Snapshots of (A) unphosphorylated (B) phosphorylated (C) 

mutated LMTK3 domain 

156 



List of Figures 

 

xxx 
 

7b.2 RMSD plot of Cα atom over time course of MD simulation for 

phosphorylated (red), unphosphorylated (black) and mutated 

(green) LMTK3 domain 

157 

7b.3 Loop region RMSD plot of Cα atom over time course of MD 

simulation for phosphorylated (red), unphosphorylated (black) 

and mutated (green) LMTK3 domain 

157 

7b.4 Potential energy as a function of RMSD for loop region of 

LMTK3 domain in (A) unphosphorylated, (B) phosphorylated 

(C) mutated LMTK3 domain 

158 

7b.5 RMSF plot of Cα atom over time course of MD simulation for 

phosphorylated (red), unphosphorylated (black) LMTK3 and 

mutated (green) LMTK3 domain 

159 

7b.6 Flexibility and conformational change in activation segment of 

(A) unphosphorylated (B) phosphorylated and (C) mutated 

LMTK3 domain during the course of MD simulation. 

160 

7b.7 Radius of gyration as a function of time course of simulation for 

unphosphorylated, phosphorylated and mutated LMTK3 domain. 

160 

7b.8 Potential energy plot as a function of time for unphosphorylated 

(black), phosphorylated (red) and mutated LMTK3 (green) 

domain 

161 

7b.9 Electrostatic interaction for (A) unphosphorylated (B) 

phosphorylated and (C) mutated LMTK3 domain as a function of 

time. 

162 

   

 CHAPTER 8  

8.1 Flow chart of structure-based virtual screening of inhibitors 

obtained from ZINC database 

169 



List of Figures 

 

xxxi 
 

8.2 Chemical structures of ATP and lead compounds with zinc Ids 169 

8.3 Molecular docking results of LMTK3 using Ligplot+: Hydrogen 

bonds are indicated by green lines between the atoms involved, 

while hydrophobic contacts are indicated by an arc with spokes 

radiating towards the ligand atoms they contact. 

173 

8.4 ATP binding pocket, where activation loop is in open 

conformation and form a pocket where ATP binds 

174 

8.5 Binding modes of LMTK3 with ATP and lead compounds: 

ligands are shown in red color, hydrogen bonds between ligand 

and protein denoted in navy blue color 

177 

8.6 Surface diagram of binding cavity of complexes: LMTK3-ATP 

and LMTK3- lead compounds 

178 

8.7 Superimposed LMTK3-ATP and inhibitor complex: (A) LMTK3 

is DYG-D in conformation, open activation loop forming the 

binding pocket for ATP/inhibitors (B) Zoomed binding pocket, 

residues of activation loop protrude out and interacting with 

inhibitors 

179 

8.8 RMSD of ATP and six lead compounds to LMTK3 derived by 

molecular dynamics simulations 

181 

8.9 RMSF of ATP and six lead compounds to LMTK3 derived by 

molecular dynamics simulations 

182 

8.10 Number of intermolecular hydrogen bonds in LMTK3-ATP and 

LMTK3-lead compound complexes as a function of simulation 

time. 

183 

8.11 Unbinding process of ATP/lead compounds dissociating from the 

ATP binding site of LMTK3 domain 

185 

   



List of Figures 

 

xxxii 
 

 CHAPTER 9  

9.1 The modelled structure of the kinase domain of LMTK3 obtained 

from I-TASSER server 

194 

9.2 The quality index for the model structure of LMTK3 domain 

generated by ProSA server. The index value is represented by Z- 

score 

195 

9.3 Verify 3D plot of the modelled structure of LMTK3 domain 196 

9.4 Ramachandran plot of LMTK3 domain: 87.7% of the residues are 

in most favored regions, 8.7% of the residues are in allowed 

region and 3.6% of residues are in disallowed regions 

196 

9.5 The chemical structures of top three hit compounds with database 

IDs 

198 

9.6 E-pharmacophoric features for LMTK3 inhibitor   199 

9.7 Superimposed binding pose of LMTK3-hit complexes 200 

9.8 

 

 

The binding mode of the three hits (BAS1294510, BDF24025570 

and BAS01313675) with LMTK3 domain: Residues involved in 

the formation of hydrogen bonds (depicted in cyan color), 

hydrogen bonds are in red color, inhibitors are shown in ball and 

stick form. And the residues involved in hydrophobic interaction 

with the compounds are depicted in yellow color 

  201 

 

 

9.9 

 

LMTK3 domain complexed with top three hits visualized in 

Ligplot+:  Hydrogen bonds with distance are indicated by green 

lines between the atoms involved, while hydrophobic contacts are 

represented by an arc with spokes radiating towards the ligand 

atoms they contact. 

201 



List of Figures 

 

xxxiii 
 

9.10 

 

 

Representation of inhibitors binding to a region distinct from the 

ATP binding site. Secondary structure shown in grey color, ATP, 

hit1, hit2, and hit3 depicted in red, green, blue and magenta 

colour (A-D) respectively. (E) Superimposed LMTK3-hit 

complexes with LMTK3-ATP complex 

203 

 

9.11 RMSD of apo LMTK3 domain and LMTK3-hit complexes as a 

function of time. 

204 

9.12 Rg plot of apo LMTK3 domain and LMTK3-hit complexes as a 

function of time 

204 

9.13 RMSF of apo LMTK3 domain and LMTK3-hit complexes as 

function of residue index 

205 

9.14 

 

Graphical representation of per residue binding energy 

decomposition analysis of interacting residues of LMTK3 

domain with (A) hit1 (B) hit2 and (C) hit3 

210 

9.15 Unbinding process of hits dissociating from the LMTK3 domain 211 

 



List of Tables 

 

xxxiv 
 

Table 

No. 

 Page 

No. 

 CHAPTER 4  

4.1 Solvent accessible surface area and Molecular accessible surface 

area of the modelled LMTK3 domain structure determined using 

Surface Racer software 

86 

4.2 Details of the five binding Pockets (determined using LIGSITEcsc 

server) in the model structure of LMTK3 domain 

93 

4.3 List of residues along with the residue index involved in the 

formation of five binding pockets in human LMTK3 domain 

structure as determined by LIGSITEcsc server 

95 

4.4 List of residues along with the residue index involved in the 

formation of five binding pockets in human LMTK3 domain 

structure as determined by LIGSITEcsc server 

95 

   

 CHAPTER 5  

5.1 Interface statistics for ERα-LMTK3 complex 107 

5.2 Interface statistics for ERα-MAPK complex 111 

   

 CHAPTER 6  

6.1 Summary of interface statistics for GRB2-LMTK3 complex 

determined from PDBsum server 

125 

6.2 Total number of H-bonds involved in GRB2-LMTK3 interface 

identified from PDBsum. 

126 

6.3 Number of salt bridges at GRB2-LMTK3 interface obtained from 

PDBsum 

127 

6.4 Intermolecular H-bond occupancy of GRB2-LMTK3 complex 

from MD simulation 

129 

6.5 Comparison of results from six different computational methods 

used to detect probable hotspot residues at GRB2-LMTK3 

interface 

132 

6.6 Binding free energy calculation of GRB2-LMTK3 complex using 

MM-GBSA method 

133 



List of Tables 

 

xxxv 
 

   

 CHAPTER 7 (a)  

7a.1 Interface statistics for CDK5-LMTK3 complex 144 

   

 CHAPTER 8  

8.1 

 

The Autodock docking score and amino acids of LMTK3 

involved in hydrogen bonding interactions with ATP and other 

lead-compounds 

175 

8.2 AutoDock results of ATP and lead compounds 176 

8.3 Physico-chemical properties of the lead compounds 180 

8.4 Binding free energy results of LMTK3-ATP/lead-compound 

complexes from MM-PBSA/GBSA calculations 

183 

   

 CHAPTER 9  

9.1 Top 10 hits obtained from Glide XP docking 197 

9.2 Glide XP docking scores for top 3 hits and the interacting amino 

acids of LMTK3 

198 

9.3 Features of the E-Pharmacophore Model 199 

9.4 Summary of the Hydrogen bonding interactions of LMTK3 

residues with top three hits. 

202 

9.5 MM-PBSA binding free energy calculation for LMTK3-inhibitor 

complexes 

206 

9.6 Decomposition of binding energy on per residues on LMTK3-

inhibitor complexes in dynamic system. 

208 

   

 



List of Abbreviations 

 

xxxvi 
 

Å : Angstrom 

ACE : Atomic contact Energy 

AF-1 : Activation function-1 

AFM : Atomic Force Microscopy 

AIB1 : Amplified in Breast Cancer 

AMBER : Assisted Model Building with Energy Refinement 

ATP : Adenosine Triphosphate 

BPTI : Bovine Pancreatic Trypsin Inhibitor 

CAPRI : Critical Assessment of Prediction of Interaction 

COM : Centre of Mass 

CDK5 : Cyclin-dependent kinase 5 

3-D : 3-Dimensional 

DBD : DNA-binding domain 

DNA : Deoxyribonucleic Acid 

EPKs : Eukaryotic protein kinases 

ER : Estrogen receptor 

FFT : Fast Fourier Transform 

FTIR : Fourier-transform Infrared Spectroscopy  

GAFF : General Amber force field 

GBSA : Generalized Born  generalized Born and surface area 

continuum solvation 

GRB2 : Growth factor receptor bound protein 

HER2 : Human epidermal growth factor receptor 2 

HR : Hormone receptors 

HTVS : High throughput virtual screening 

IDP : Intrinsically Disordered Protein 

KFC : Knowledge-based FADE and Contacts 

LBD : Ligand binding domain  

LGA : Lamarckian genetic algorithm 

LMTK3 : Lemur Tyrosine Kinase 3 

LTP : Long-term Potentiation 

I-

TASSER 
: Iterative Threading ASSembly Refinement 

MD : Molecular Dynamics 

MM : Molecular Mechanics 

ns : nanosecond 

NMR : Nuclear Magnetic Resonance Spectroscopy 

ps : picosecond 

PBC : Periodic boundary condition 

PBSA : Poisson–Boltzmann  surface area continuum solvation 

PDB : Protein Data Bank 

PKA : Protein kinase A 

PME : Particle Mesh Ewald 

PMF : Potential of Mean Force 

PPIs : Protein-protein interaction 

PR : Progesterone receptor 

QM : Quantum Mechanics 

RBVI : Resource for Biocomputing Visualization, and 



List of Abbreviations 

 

xxxvii 
 

 

Informatics 

RC : Reaction Coordinate 

Rg : Radius of Gyration 

RMSD : Root Mean Square Deviation 

RMSF : Root Mean Square Fluctuation 

RTKs : Receptor tyrosine kinases 

SH : SRC homology 

SP : Standard precision 

SPC : Simple Point Charge 

SRF : Serum response factor 

TIP3P : Transferable Intermolecular Potential Three-point 

US : Umbrella Sampling 

VMD : Visual Molecular Dynamics 

WHAM 

XP 
: 

: 

Weighted Histogram Analysis Method 

Extra  precision 

 


	07_list of tables and figures

