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APPENDIX A 

 

Supplementary materials for Chapter TWO 

 

>Molecule 1: 

CLRYKKPECQSDWQCPGKKRCCPDTCGIKCLDPVDTPNPTRRKPGKCPVTYG

QCLMLNPPNFCEMDGQCKRDLKCCMGM 

>Molecule 3: 

RWKLFKKIEKVGRNVRDGLIKAGPAIAVIGQAKSLGK  

>Molecule 7: 

RWKIFKKIEKMGRNIRDGIVKAGPAIEVLGSAKAIGK  

>Molecule 8: 

CLKSGAICHPVFCPRRYKQIGTCGLPGTKCCKKP 

>Molecule 10:  

WNPFKELEKAGQRVRDAIISAKPAVDVVGQATAIIK  

Table A.1: The parental sequences of the anti-HIV AMPs sequence obtained after the 

initial docking of the HIV gp120 protein and the putative AMPs, published in Tincho 
et al., 2016.  
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>Mutated Molecule 1 or Molecule 1.1: F62W 

CLRYKKPECQSDWQCPGKKRCCPDTCGIKCLDPVDTPNPTRRKPGKCPVTYG
QCLMLNPPNWCEMDGQCKRDLKCCMGM 

>Mutated Molecule 3 or Molecule 3.1: V28L 

RWKLFKKIEKVGRNVRDGLIKAGPAIALIGQAKSLGK  

>Mutated Molecule 7 or Molecule 7.1: W2H 

RHKIFKKIEKMGRNIRDGIVKAGPAIEVLGSAKAIGK  

>Mutated AMP 8 or Molecule 8.1: F12H 

CLKSGAICHPVHCPRRYKQIGTCGLPGTKCCKKP 

>Mutated Molecule 10 or Molecule 10.1: V25L 

WNPFKELEKAGQRVRDAIISAKPALDVVGQATAIIK  

Table A.2: Mutated AMPs sequence obtained after site-directed mutagenesis of 
parental anti-HIV AMPs, and the position of amino acid residues mutation. 

 

 

            

           Molecule 3                            Molecule  7                           Molecule 10                                                  

Figure A.1: The 3-D structures of the three alpha-helical parental anti-HIV AMPs 
Molecule 3, Molecule 7 and Molecule 10 predicted by I-TASSER server and 

represented in cartoon representation by PyMOL 1.3. Software 
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Figure A.2: gp120-Molecule 1 complex formation during anti-HIV-gp120 

interaction. The cartoon representation in green colour is the HIV protein gp120 and 
the putative anti-HIV AMP (Molecule 1) is represented in light blue colour. The 
purple colour represents the stick representation of gp120 amino acids interacting 

with Molecule 1 amino acid stick representation in dark blue. Each amino acid is 
labelled with the position of their amino acid.  

 

 

 

Figure A.3: gp120-Molecule 3 complex formation during anti-HIV-gp120 

interaction. The cartoon representation in green colour is the HIV protein gp120 and 
the putative anti-HIV AMP (Molecule 3) is represented in light blue colour. The 
purple colour represents the stick representation of gp120 amino acids interacting 

with Molecule 3 amino acid stick representation in dark blue. Each amino acid is 
labelled with the position of their amino acid.  
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Figure A.4: gp120-Molecule 7 complex formation during anti-HIV-gp120 
interaction. The cartoon representation in green colour is the HIV protein gp120 and 
the putative anti-HIV AMP (Molecule 7) is represented in light blue colour. The 

purple colour represents the stick representation of gp120 amino acids interacting 
with Molecule 7 amino acid stick representation in dark blue. Each amino acid is 

labelled with the position of their amino acid.  

 

 

Figure A.5: gp120-Molecule 8 complex formation during anti-HIV-gp120 

interaction. The cartoon representation in green colour is the HIV protein gp120 and 
the putative anti-HIV AMP (Molecule 8) is represented in light blue colour. The 
purple colour represents the stick representation of gp120 amino acids interacting 

with Molecule 8 amino acid stick representation in dark blue. Each amino acid is 
labelled with the position of their amino acid. 
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Figure A.6: gp120-Molecule 10 complex formation during anti-HIV-gp120 

interaction. The cartoon representation in green colour is the HIV protein gp120 and 
the putative anti-HIV AMP (Molecule 10) is represented in light blue colour. The 
purple colour represents the stick representation of gp120 amino acids interacting 

with Molecule 10 amino acid stick representation in dark blue. Each amino acid is 
labelled with the position of their amino acid.  

 

Table A.2: The area cover and the ACE’s from the docking the gp120-putative-anti-

HIV AMP using the PatchDock docking server. These interactions are the results 
generated from the previous work (Tincho et al., 2016). 

 gp120 

 Area (Å2) ACE Transformation coordinates 

Molecule 1 2433.90 281.93 -0.94 0.61 -2.68 14.27 19.05 2.11 

Molecule 3 1926.00 410.28 -1.31 0.66 1.01 -5.19 -9.03 -16.06 

Molecule 7 1906.00 295.00 2.31 1.12 2.99 8.08 -27.26 11.81 

Molecule 8 1564.90 71.02 -1.23 0.07 1.76 9.50 5.77 -10.61 

Molecule 10 1916.20 -34.06 -2.33 0.66 -2.29 9.00 14.84 -0.33 
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APPENDIX B 

 

Supplementary materials for Chapter THREE 

Table B.1: Chemical/Reagents and suppliers 

Material Supplier 

Acetic acid Merck 

40 % 37.5:1 Acrylamide:bis-acrylamide Promega  

Agarose  Promega  

Ampicillin  Sigma 

Ammonium Persulfate (APS)  Sigma  

Bacteriological agar  Merck  

Boric acid  Merck  

Bromophenol blue  Sigma  

Coomassie Brilliant Blue R-250  Sigma  

Dithiothreitol (DTT)  Roche  

Disodium phosphate  Merck  

Ethylene Diamine Tetra-acetic acid (EDTA)  Merck  

Ethanol  Merck  

Ethidium bromide (EtBr)  Promega  

L-reduced Glutathione-S-Transferase Sigma 

Glycerol  Merck  

Glycine Sigma  

Isopropanol  Merck  

Isopropyl β-D-thiogalactopyranoside (IPTG)  Sigma  

Lysosome  Sigma  

Methanol  Merck  
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Monopotassium phosphate  Merck  

cOomplete EDTA-free protease inhibitor Roche 

PageRulerTM Unstained Protein Ladder  Fermentas  

Potassium chloride  Merck  

Sodium acetate  Merck  

Sodium Azide  Sigma  

Sodium Chloride (NaCl)  Merck  

Sodium Hydroxide  Merck  

Sodium dodecyl sulphate (SDS)  Merck  

Urea Merck 

N, N, N', N'-Tetramethylethylenediamine (TEMED)  Sigma  

Tris [hydroxymethyl] aminoethane (Tris)  Merck  

Triton X-100 (iso-octylphenoxypoly- ethoxyethanol)  Sigma  

Tryptone  Merck  

Tween-20 (Polyoxyethylene [20] sorbitan)  Merck  

Yeast Extract  Merck  

Table B.2: Buffers and Solutions 

2 X SDS Sample buffer: 

62.5 mM Tris-HCl (pH 6.8), 2 % SDS, 25 % glycerol, 0.01 % bromophenol blue, 5 % 

β-mercaptoethanol. 

10 X TBE 

0.9 M Tris, 0.89 M boric acid, 0.032 M EDTA stored at room temperature.  

10 X Tris-EDTA (TE) 

10 mM Tris-HCl, 1 mM EDTA, pH 7.5 

10 X Phosphate-buffered saline (PBS) 
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150 mM NaCl, 2.7 mM KCl, 10 mM Na2HPO4, 2.0 mM KH2PO4, pH 7.4.  

DNA Loading buffer 

0.25 % Bromo-phenol-blue, 0.25 % xylene cyanol and 30 % glycerol 

Ampicillin 

100 mg/ml ampicillin in distilled water; filter sterilized. 

Sodium Chloride-Tris-EDTA/lysozyme (Lysis buffer) 

10 mM Tris, pH 8, 150 mM NaCl, 1mM EDTA and 100 μg/ml lysozyme 

Ammonium persulphate (APS) 

A 10 % stock solution was prepared in deionised water. 

Coomassie Brilliant Blue R-250 Staining Solution 

0.25 g Coomassie Brilliant Blue R 250, 50 % ethanol and 10 % acetic acid 

Cleaning buffer 1: 

0.5 M borate buffer, (pH 8.5): 0.5 M NaCl  

Cleaning buffer 2: 

0.1 M acetate buffer, (pH 4.5): 0.5 M NaCl  

Destaining solution 

16.5 % ethanol and 5 % acetic acid. 

Dithiothreitol (DTT) 

A 1 M stock solution was prepared in 0.01 M Sodium acetate, pH 5.2. This solution 

was sterilized by filtration. 

Ethylene diamine tetra acetic acid (EDTA) 

A stock solution was prepared at a concentration of 0.5 M in deionised water, pH 8.0. 
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10 % Sodium dodecyl sulphate (SDS) 10 % SDS in distilled water. 

Elution buffer 

5 mM reduced glutathione, 50 mM Tris- HCl pH 9.0.  

Isopropyl β-D-thiogalactopyranoside (IPTG) 

A 1 M stock solution was prepared in deionised water. The solution was sterilised by 

filtration. 

Luria Agar 

14 g/l Bacteriological agar, 10 g/l Tryptone, 5 g/l Yeast Extract and 5 g/l NaCl 

Luria Broth 

10 g/l Bacto-tryptone, 5 g/l Bacto-Yeast Extract and 5 g/l NaCl 

Lysozyme 

A stock solution was prepared at a concentration of 50 mg/ml in deionised water. 

PBS-T 

150 mM NaCl, 2.7 mM KCl, 10 mM Na2HPO4, 2 mM KH2PO4 and 1 % Triton-X 

100)  

Storage buffer 

2 M NaCl, 1 mM Sodium Azide  

U-Buffer 

8 M Urea, 50 mM Tris, 5 mM EDTA, 5 mM DTT and cOmplete EDTA-free protein 

inhibitor tablet 
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Table B.3: Equipment and suppliers 

Equipment  Suppliers  

211DS Shaking Incubator Labnet 

5415D Benchtop Microcentrifuge Eppendorf  

Centrifuge  Beckman Coulter 

Tube Roller SRT9D  Stuart 

UVP BioSpectrum Imaging System UVP LLC 

Mini-PROTEAN Tetra Cell BioRad 

CanoScan LiDE 120 electronic scanner Canon 

 

 

 

EVVLVNVTENFNMWKNDMVEQMHEDIISLWDQSLKPCVKLTPLCVGAGSC

NTSVITQACPKVSFEPIPIHYCAPAGFAILKCNNKTFNGTGPCTNVSTVQCTHG

IRPVVSSQLLLNGSLAEEEVVIRSVNFTDNAKTIIVQLNTSVEINCTGAGHCNIA

RAKWNNTLKQIASKLREQFGNNKTIIFKQSSGGDPEIVTHWFNCGGEFFYCNS

TQLFNSTWFNSTWSTEGSNNTEGSDTITLPCRIKQIINMWQKVGKAMYAPPIS

GQIRCSSNITGLLLTRDGGNSNNESEIFRPGGGDMRDNWRSELYKYKVVKIE 

 

Figure B.1: Protein sequence of HIV gp120, extracted from the complex of PDB ID 

2NXZ (2NXZ: A|PDBID|CHAIN|SEQUENCE) deposited in the Protein Database 
Bank. 
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APPENDIX C 
 

Supplementary materials for Chapter FOUR  

Table C.1: Chemicals/Reagents and Suppliers 

Material Suppliers 

Dimethyl Sulphoxide (DMSO) Sigma 

Roswell Park Memorial Institute medium (RPMI) Lonza 

Fetal Calf Serum (FCS) Merck 

Dulbecco's Phosphate Buffer Saline (DPBS) Lonza 

2.5 % Trypsin (10X) Gibco 

PEN-STREP Lonza 

2,3-Bis-(2-Methoxy-4-Nitro-5-Sulfophenyl)-2H-

Tetrozlium-5-carboxanilide (XTT) 

Sigma 

3-(4,5-dimethylthiazol-2-yl)-5-(3-carboxymethoxy-

phenyl)-2-(4-sulfophenyl)-2H-tetrazolium (MTS) 

Sigma 

Table C.2: Buffers and Solutions 

RPMI Complete 

50 ml Fetal Calf Serum and 5 ml PEN-STREP in 500 ml Roswell Park Memorial 

Institute Medium (RPMI), mix solution to obtain a homogeneous distribution. 

XTT Solution 

5 mg/ml XTT: Dissolve 5 mg of lyophilized XTT in 1 ml distilled water and filter 

sterilize. 

MTS Solution 

5 mg/ml MTS: Dissolve 5 mg of lyophilized MTS in 1 ml distilled water and filter 

sterilize. 
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APPENDIX D 

Supplementary materials for Chapter FIVE  

Table D.1: Chemicals/Reagents and Suppliers 

Material Suppliers 

Tryptone Soya Agar CM0131 (TSA) Oxoid 

Tryptone Soya Broth CM0129 (TSB) Oxoid 

Iodonitrotetrazolium Chloride (INT) Sigma 

Ampicillin Sigma 

Table D.2: Buffers and Solutions 

Tryptone Soya Agar (TSA) 

40 g/l Tryptone Soya Agar CM0131 was prepared, and it contains a pancreatic digest 

of casein 15.0 g; enzymatic digest of soya bean 5.0 g; sodium chloride 5.0 g; agar 

15.0 g. 

Tryptone Soya Agar (TSB) 

30 g/l Tryptone Soya Broth CM0129 was prepared, and it contains a pancreatic digest 

of casein 17.0 g; enzymatic digest of soya bean 3.0 g; sodium chloride 5.0 g; di-

potassium hydrogen phosphate 2.5 g; glucose 2.5 g. 

Iodonitrotetrazolium Chloride (INT) 

A stock solution was prepared at a concentration of 4 mg/ml, by dissolving 4 mg of 

lyophilized INT with 1 ml distilled water and filter sterilized 

Ampicillin  

5 mg/ml lyophilized ampicillin in distilled water and filter sterilized. 
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APPENDIX E 

Supplementary materials for Chapter SIX  

Table E.1: Chemicals/Reagents and Suppliers 

Material Suppliers 

Dimethyl Sulphoxide (DMSO) Sigma-Alrich 

Dulbecco's Modified Eagle's medium (DMEM) Lonza 

Fetal Bovine Serum (FBS) Merck Group 

Dulbecco's Phosphate Buffer Saline (DPBS) Lonza 

2.5 % Trypsin (10X) Gibco 

Penicillin-Streptomycin (Pen-Strep) Lonza 

Hams F-12 Nutrient Mixture (Ham-12) 1X Gibco 

3-[4,5-dimethylthiazol-2-yl]-2,5- diphenyltetrazolium 

bromide (MTT) 

Sigma-Alrich 

 

Table E.2: Buffers and Solutions 

DMEM Complete 

50 ml Fetal Bovine Serum and 5 ml Penicillin-Streptomycin in 500 ml Dulbecco's 

Modified Eagle's Medium (DMEM), mix reagents to obtain a homogeneous solution. 

Ham F-12 Complete 

50 ml Fetal Bovine Serum and 5 ml Penicillin-Streptomycin in 500 ml Hams F-12, 

mix regents to obtain a homogeneous solution. 

MTT Solution 

5 mg/ml MTT: Dissolve 5 mg of lyophilized MTT in 1 ml distilled water and filter 

sterilized. 

 

 

 

 


