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INDIAN PEPTIDE SOCIETY  

 

Indian Peptide Society is a non-profit scientific society founded in 2006 

with the aim to provide a suitable platform for scientists, research 

scholars, industry practitioners and students in the interdisciplinary field 

of peptide science. It also facilitates communication, co-operation and 

collaboration with national and international forums with respect to 

understanding of chemistry and biology of peptides.  

 

The Founder Members, Office Bearers and Committee Members of 

Indian Peptide Society cordially invite you all for the 6
th

INDIAN 

PEPTIDE SYMPOSIUM (IPS-2017), which is being held on February 

23-24, 2016 at Homi Bhabha Centre for Science Education (HBCSE), 

Mumbai. 

 

 

Office Bearers of Indian Peptide Society 
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Vice President: Gautam Basu, Bose Institute, Kolkata 

Secretary:  T. Govindaraju, JNCASR, Bengaluru 

Treasurer:  Rakesh Arora, Technoconcept India Pvt. Ltd., Delhi 

 

Executive Members: A. A. Natu, IISER, Pune 

Gurunath Ramanathan, IIT, Kanpur 

V. V. Suresh Babu, University of Bengaluru. 

Raja Banerjee, WBUT, Kolkata 

Divya Lal Saksena, Mumbai 

Sandeep Verma, IIT Kanpur 

G. Mughesh, IISc, Bengaluru 

G. Srinivsa Rao, Hyderabad. 
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Homi Bhabha Centre for Science Education (HBCSE) is located in the 

North-East of Mumbai near Anushakti Nagar Bus Terminus. Anushakti 

Nagar Bus Terminus is a landmark known to most taxi/auto drivers. The 

Centre is immediately adjacent to the terminus on the Eastern side.  

 

 
 

Scientific Program, Feb 23, 2017 
 

 

08:15 -08: 45 AM 
Registration 

08:50 -09:00 AM Inauguration 

09:00 -09:20 AM 
 

09:20 -09:40 AM 

 

Lifetime Award Ceremony 

Speaker:D. Balasubramanian, L V Prasad Eye Institute, 

Hyderabad; 

Title: The Greek Key Motif of the Peptide Chain and its 

Relation to Eye Lens Transparency. 

 

09:40 -09:50 AM 

 

 

09:50 -10:10 AM 

 

 

10:10 -10:30 AM 

 

 

Young Scientist Award Ceremony 

 

Speaker:Surajit Ghosh, CSIR-IICB, Kolkata; 

Title:Perturbation of Tubulin/Microtubule Function Using 

Designed Peptides. 

 

Speaker:T. Govindaraju, JNCASR, Bangalore; 

Title:Upcycling of Cyclic Dipeptides. 

 

SCIENTIFIC SESSION I 

 

10:30 -10:50 AM: IL 01.  Speaker:P. Balaram, IISc, Bangalore; 

Title:Peptide Diversity in Cone Snail Venom:  Integrating Mass Spectrometry and 

Next Generation Sequencing in the Analysis of Natural Peptide Libraries. 

 

10:50 -11:10 AM: IL 02. Speaker:  Ankona Datta, TIFR, Mumbai; 

Title:Peptide-Based Fluorescent Probes for Imaging Signal Mediating Phospholipids. 

 

 

11:10 -12:00 AM 
TEA BREAK & POSTER SESSION 
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 SCIENTIFIC SESSION II 

12:00 -12:20 PM:  IL 03. Speaker:  Joel Schneider, National Cancer Institute, USA; 

Title: The design evolution of anticancer peptides from self-assembled hydrogels and 

how cancer cells gain resistance to their action. 

 

12:20 -12:40 PM: IL 04. Speaker:  Bradley L. Nilsson, University of Rochester, 

USA;  

Title:Redox-Sensitive Cyclic Amphipathic Peptides as Delivery Agents for 

Therapeutic Oligonucleotides. 

 

12:40 -01:00 PM: IL 05. Speaker:  Dibyendu Das, IISER, Tirupati;  

Title:Functional Amyloid Nanostructures for Chemical Evolution. 

 

01:00 -01:50 PM  LUNCH 

 

SCIENTIFIC SESSION III 

 

01:50 -02:10 PM: IL 06. Speaker:Paramjit Arora, New York University, USA; 

Title:Minimal Coiled Coils and their Potential as Protein-Protein Interaction 

Inhibitors. 

 

02:10 -02:30 PM: IL 07. Speaker:R. Mahalakshmi, IISER, Bhopal;  

Title:β-aggregation hotspots in a transmembrane barrel. 

 

02:30 -02:50 PM:  IL 08. Speaker:Vikas Nanda, Rutgers University, USA;  

Title:Targeting protein-protein interactions with computationally designed peptides. 

 

02:50 -03:10 PM: IL 09. Speaker:Krishan Gopal Thakur, IMTECH, Chandigarh; 

Title:From peptides to protein: Discovery of novel structural motifs. 

 

03:10 -03:30 PM: IL 10.Speaker:Prasanna Venkatraman, ACTREC, Mumbai; 

Title:Interaction Interfaces Governed by Short Linear Sequence Motifs and their 

Biological Significance. 
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  SCIENTIFIC SESSION IV 

03:30 – 03:50 PM: IL 11. Speaker:Carsten Schmuck, University of Duisburg-

Essen, Germany;  

Title:Modifying the Properties and Functions of Peptides by Artificial 

Supramolecular Binding Sites. 

 

03:50 – 04:10 PM: IL 12. Speaker:Jimut K. Ghosh, CDRI, Lucknow;  

Title:Towards the design of new anti-infective peptides. 
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04:10 – 04:30 PM: IL 13. Speaker:Vishal Rai, IISER, Bhopal;  

Title:Single-site chemical modification of un-engineered proteins. 

 

 

04:30 – 05:00 PM  
TEA BREAK 

 

05:00 -06:00 PM 

 

SESSION V: SHORT ORAL PRESENTATIONS 1 

 

 

 OP 01. Speaker: Seema Joshi, JNU, Delhi; Title: Miniature Lipo-peptidomimetics 

with Potency against Methicillin-Resistant Staphylococcus aureus Biofilms. 

 OP 02. Speaker: Meghomukta Mukherjee, Bose Institute, Kolkata; Title: A Short 

Fragment of Prion Protein Inhibits Insulin Fibrillation. 

 OP 03. Speaker: Hitesh Verma, IISc, Bangalore; Title: Influence of Site-Specific 

Incorporation of Thioamide on the Conformation of Cyclic Peptides: Synthesis and 

Structural Studies. 

 OP 04. Speaker: Manas Mondal, SINP, Kolkata; Title: DNA sequence specific 

target site recognition of transcription factor through Helix-Turn-Helix motif and 

modulation of protein dynamics. 

 OP 05. Speaker: Garima Tripathi, IIT, Kanpur; Title: Crown Ether Peptides: 

Compounds with Prospective Therapeutic Relevance. 

 OP06. Speaker: Kishor Kumar Reddy, IISc, Bangalore; Title: Insertion of 

Selenocysteine, the 21st Amino acid into Polypeptides and Proteins via 

Dehydroalanine Intermediate. 

 

06:00 - 06:30 PM  
Annual General Meeting 

07:30 PM  BANQUET DINNER 
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SCIENTIFIC SESSION VI 

 

09:00 -09:20 AM: IL 14.Speaker:Mariano Venanzi, University of Rome, Italy; 

Title: Peptide aggregation in 2D and 3D. 

 

09:20 -09:40 AM: IL 15.Speaker:Thomas Bruckdorfer, IRIS Biotech 

GmbH,Germany;  

Title:Practical Peptide-based Linking Technologies in Antibody-Drug Conjugation. 

 

09:40 -10:00 AM: IL 16.Speaker:Apurba Das, IIT, Indore;  

Title: Exploration of Native Chemical Ligation and Enzyme-Catalysed Chemical 

Reactions to Direct Peptide Self-assembly. 

 

10:00 -10:20 AM: IL 17.Speaker:Vijaya R. Pattabiraman, ETH Zürich;  

Title: Chemical ligation methods for the preparation of protein biomolecules. 

 

 

10:20 – 11:00 AM 

 

SESSION VII: SHORT ORAL PRESENATIONS 2 

 

 

OP 07. Speaker:Erode Prabhakaran, IISc, Bangalore;  

Title: Direct Evidence for inter-residue van der Waals interactions at cisPro motifs. 

 

OP 08. Speaker:Sudip Pal, Sikkim University, Sikkim;  

Title: Tetrahydrofuran amino acid-containing gramicidin S analogues with improved 

biological profiles. 

 

OP 09. Speaker:Vasant Chabukswar, Nowrosjee Wadia College, Pune;  

Title: Selective epoxide opening by N-terminal amine of peptide to give β-amino 

alcohols as new prodrugs. 

 

OP 10. Speaker:Durba Roy, BITS, Hyderabad;  

Title: Molecular dynamics study of conformational switch and disulfide bond isoform 

equilibrium in a conopeptide. 

 

 

11:00 -12:00 PM  

 

TEA BREAK & POSTER SESSION 
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12:00 -01:00 PM 
 

SESSION VIII: PANEL DISCUSSION 

(INDUSTRY) 

 

Topic: Future of Indian peptide industry and its challenges 

MODERATOR: Divya Lal Saksena 

PANELISTS: Vivek Khare, Polypeptide Laboratories Pvt Ltd, India 

Rajeev Rehani, Sun Pharma, India 

 R. Sukumar,USV Ltd, India 

Henri Colin, Ulysse-Consult, Luxembourg  

 

01:00 - 02:00 PM LUNCH 

SCIENTIFIC SESSION IX 

 

2:00 -2:20 PM:IL 18. Speaker:Ashish Ganguli, IMTECH, Chandigarh;  

Title: From one mouse to another: Isodesmosine as a potential restorer of Kidney’s 

filtration system. 

 

2:20 -2:40 PM:IL 19.Speaker:Smita Mahale, NIRRH, Mumbai;  

Title: Site specific antibodies to follicle stimulating hormone receptor: Tools to study 

structural and functional attributes. 

 

02:40 -03:00 PM:IL 20. Speaker:Rahul Gajbhiye, NIRRH, Mumbai;  

Title: Peptides of SLP2, TMOD3 and TPM3 for non-invasive diagnosis of 

endometriosis. 

 

03:00 -03:20 PM:IL 21.Speaker:Rituparna Sinha Roy, IISER, Kolkata;  

Title: Designed peptide based biomolecules for therapy. 

 

03:20 -03:40 PM: IL 22. Speaker:K. Muruga Poopathi Raja, Madurai Kamaraj 

University, Madurai;  

Title: Folding and Aggregation Studies on Homopeptide Repeats of Glutamine and 

Asparagine. 
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03:40 -04:20 PM 

 

SESSION X: SPONSOR PRESENTATIONS (8 x 5 mins) 

 

 

04:20 – 04:50 PM TEA BREAK 
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SCIENTIFIC SESSION XI 

 

04:50 -05:10 PM: IL 23.Speaker:Hossain Saneii, AAPPTEc, USA;  

Title: Conventional Heating Provides Higher Quality Peptides than Microwave 

Heating or Conventional Solid Phase Peptide Synthesis at Room Temperature. 

 

05:10 -05:30 PM: IL 24. Speaker:Kiran Bajaj, BITS Pilani;  

Title: Solution Phase Syntheses of Peptide Conjugates and Peptidomimetics. 

 

 

05:30 -05:45 PM CLOSING CEREMONY 
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Award Lectures 

AL 01: The Greek Key Motif of the Peptide Chain and its Relation to Eye Lens 

Transparency (Lifetime Achievement Award Lecture) 

D. Balasubramanian       (Abstract: page 19) 

 

AL 02: Upcycling of Cyclic Dipeptides (Young Scientist Award Lecture) 

T. Govindaraju       (Abstract: page 20) 

 

AL 03: Microtubule targeted neuroprotective peptide (Young Scientist Award 

Lecture) 

Surajit Ghosh       (Abstract: page 21) 

 

Invited Lectures 

IL 01: Peptide Diversity in Cone Snail Venom:  Integrating Mass Spectrometry 

and Next Generation Sequencing in the Analysis of Natural Peptide Libraries 

P. Balaram        (Abstract: page 22) 

 

IL 02: Peptide-Based Fluorescent Probes for Imaging Signal Mediating 

Phospholipids 

Ankona Datta       (Abstract: page 23) 

 

IL 03: Peptide Diversity in Cone Snail Venom:  Integrating Mass Spectrometry 

and Next Generation Sequencing in the Analysis of Natural Peptide Libraries 

Joel Schneider       (Abstract: page 24) 

 

IL 04: Redox-Sensitive Cyclic Amphipathic Peptides as Delivery Agents for 

Therapeutic Oligonucleotides 

Bradley L. Nilsson      (Abstract: page 25) 

 

IL 05: Functional Amyloid Nanostructures for Chemical Evolution 

Dibyendu Das       (Abstract: page 26) 

 

IL 06: Minimal Coiled Coils and their Potential as Protein-Protein Interaction 

Inhibitors 
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Paramjit Arora       (Abstract: page 27) 

IL 07: β-aggregation hotspots in a transmembrane barrel 

R. Mahalakshmi       (Abstract: page 28) 

 

IL 08: Targeting protein-protein interactions with computationally designed 

peptides 

Vikas Nanda        (Abstract: page 29) 

 

IL 09: From peptides to protein: Discovery of novel structural motifs 

Krishan Gopal Thakur      (Abstract: page 30) 

 

IL 10: Interaction Interfaces Governed by Short Linear Sequence Motifs and 

their Biological Significance 

Prasanna Venkatraman      (Abstract: page 31) 

 

IL 11: Modifying the Properties and Functions of Peptides by Artificial 

Supramolecular Binding Sites 

Carsten Schmuck      (Abstract: page 32) 

 

IL 12: Towards the design of new anti-infective peptides 

Jimut K. Ghosh       (Abstract: page 33) 

 

IL 13: Single-site chemical modification of un-engineered proteins 

Vishal Rai        (Abstract: page 34) 

 

IL 14: Peptide aggregation in 2D and 3D 

Mariano Venanzi       (Abstract: page 35) 

 

IL 15: Practical Peptide-based Linking Technologies in Antibody-Drug 

Conjugation 

Thomas Bruckdorfer       (Abstract: page 36) 

 

IL 16: Exploration of Native Chemical Ligation and Enzyme-Catalysed 

Chemical Reactions to Direct Peptide Self-assembly 

Apurba Das        (Abstract: page 37) 
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IL 17: Chemical ligation methods for the preparation of protein biomolecules 

Vijaya R. Pattabiraman      (Abstract: page 38) 

 

IL 18: From one mouse to another: Isodesmosine as a potential restorer of 

Kidney’s filtration system 

Ashish Ganguli       (Abstract: page 39) 

 

IL 19: Site specific antibodies to follicle stimulating hormone receptor: Tools to 

study structural and functional attributes 

Smita Mahale       (Abstract: page 40) 

 

IL 20: Peptides of SLP2, TMOD3 and TPM3 for non-invasive diagnosis of 

endometriosis 

Rahul Gajbhiye       (Abstract: page 41) 

 

IL 21: Designed peptide based biomolecules for therapy 

Rituparna Sinha Roy      (Abstract: page 42) 

 

IL 22: Folding and Aggregation Studies on Homopeptide Repeats of Glutamine 

and Asparagine 

K. Muruga Poopathi Raja      (Abstract: page 43) 

 

IL 23: Conventional Heating Provides Higher Quality Peptides than Microwave 

Heating or Conventional Solid Phase Peptide Synthesis at Room Temperature 

Hossain Saneii       (Abstract: page 44) 

 

IL 24: Solution Phase Syntheses of Peptide Conjugates and Peptidomimetics 

Kiran Bajaj        (Abstract: page 45) 

 

Oral Presentations 

 

OP 01: Miniature Lipo-peptidomimetics with Potency against Methicillin-

Resistant Staphylococcus aureus Biofilms 

Seema Joshi        (Abstract: page 46) 
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OP 02: A Short Fragment of Prion Protein Inhibits Insulin Fibrillation 

Meghomukta Mukherjee      (Abstract: page 47) 

 

OP 03: Influence of Site-Specific Incorporation of Thioamide on the 

Conformation of Cyclic Peptides: Synthesis and Structural Studies 

Hitesh Verma       (Abstract: page 48) 

 

OP 04: DNA sequence specific target site recognition of transcription factor 

through Helix-Turn-Helix motif and modulation of protein dynamics 

Manas Mondal      (Abstract: page 49) 

 

OP 05: Crown Ether Peptides: Compounds with Prospective Therapeutic 

Relevance 

Garima Tripathi       (Abstract: page 50) 

 

 OP06: Insertion of Selenocysteine, the 21st Amino acid into Polypeptides and 

Proteins via Dehydroalanine Intermediate 

Kishor Kumar Reddy       (Abstract: page 51) 

 

OP 07: Direct Evidence for inter-residue van der Waals interactions at cisPro 

motifs 

Erode Prabhakaran       (Abstract: page 52) 

 

OP 08: Tetrahydrofuran amino acid-containing gramicidin S analogues with 

improved biological profiles 

Sudip Pal        (Abstract: page 53) 

 

OP 09: Selective epoxide opening by N-terminal amine of peptide to give β-amino 

alcohols as new prodrugs 

Vasant Chabukswar       (Abstract: page 55) 

 

OP 10: Molecular dynamics study of conformational switch and disulfide bond 

isoform equilibrium in a conopeptide 

Durba Roy        (Abstract: page 56) 
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Poster Presentations 

P01: Sulphate induced secondary structural facet of anion recognition CαNN 

motif 

Piya Patra       (Abstract: page 57) 

 

P02: Shortest α-helical peptide: Novel Covalent Surrogate for the peptide H-

bond 

Sunit Pal       (Abstract: page 58) 

 

P03: Design of overlapping β-turn containing peptides that are specific for Hg
2+

 

sensing 

Kalpana Tomar      (Abstract: page 59) 

 

P04: Direct observation of concerted backbone–side chain dynamics in short 

linear peptides 

Gautam Basu       (Abstract: page 60) 

 

P05: Conformations of Disulfides in Peptide Toxins 

Athul Mohanan      (Abstract: page 61) 

 

P06: Genome wide prediction of PDZ ligands using a multiscale structure based 

approach 

Nitu Sain       (Abstract: page 62) 

 

P07: Structural and Morphological Probing of / Hybrid Peptide Organogels 

M. Ponmagaram      (Abstract: page 63) 

 

P08: Biophysical Investigation of Short Poly-Glutamine Peptides 

I. Kanaga Vidhya      (Abstract: page 64) 

 

P09: Conformational studies of (S)-3-(aminomethyl)-5-methylhexanoic acid 

(Pregablin) in designed peptides 

Kantharaju K.       (Abstract: page 65) 
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P10: Electrostatic peptide-DNA complexation is augmented by peptide 

hydrophobicity 

Archana Upadhya      (Abstract: page 66) 

 

P11: Identification of GXXXXG motif in Chrysophsin-1 and its implication in 

the design of analogs with cell-selective antimicrobial and anti-endotoxin 

activities 

Tripti Kumari       (Abstract: page 67) 

 

P12: Convenient method of peptide hydrazide synthesis using a new hydrazone 

resin 

Thomas Bruckdorfer      (Abstract: page 68) 

 

P13: Tetrahydrofuran amino acid (Taa) containing cyclic tetrapeptides with 3 

architecture having -fused turn structures 

Uttam Ghosh       (Abstract: page 69) 

 

P14: Thionation of di and tripeptides employing thiourea as a sulfur transfer 

reagent 

Vommina V. Sureshbabu     (Abstract: page 71) 

 

P15: Peptide based nucleic acids: Synthesis and biophysical characterization 3’-

amino-5’-carboxymethyl-3’,5’-dideoxy nucleoside mimics 

Arventh Velusamy      (Abstract: page 72) 

 

P16: Synthesis, SAR and Biological Studies of Sugar Amino Acid Based 

Almiramide Analogues: N-methylation leads the Way 

Hina P. A. Khan      (Abstract: page 73) 

 

P17: Development of a Multi-Step Purification Process on a Single Sorbent for 

Glucagon-like Peptide-1 Analogs 

Venkat Reddy Thangella     (Abstract: page 74) 
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P18: Chemical synthesis of Conopeptides of Indian marine cone snails 

K. Kasi Amarnath Reddy     (Abstract: page 75) 

P19: Anchoring of barbituric acid onto the peptide disulfide of contryphans 

through cysteine sulfenic acid 

Panchada Ch V Govindu     (Abstract: page 76) 

 

P20: Frog skin-derived mini protein, B1CTcu3: their synthesis, characterization  

and activity studies 

Neethu Ajayakumar      (Abstract: page 77) 

 

P21: Piperazine and DBU: A more effective reagent for homopolypeptide 

synthesis 

Krittika Ralhan      (Abstract: page 78) 

 

P22: Synthesis and Structural Probing of mABA Containing Dipeptides 

T. Poongodi       (Abstract: page 79) 

 

P23: Synthesis, characterization, and application of cyclic dipeptide 

incorporated β-sheet Peptide 

Debasis Ghosh      (Abstract: page 80) 

 

P24: Recycling of marine industry waste in the production of bioactive peptide 

mixtures with humectant and emulsification properties 

Pradipta Banerjee      (Abstract: page 81) 

 

P25: 5,6-Dihydro-4H-1,3-thiazine containing peptidomimetics as amyloid 

breakers 

Kamal Vats       (Abstract: page 82) 

 

P26: Discovery and mechanistic investigations of His(2-Aryl)-Trp-Arg class of 

amphipathic peptidomimetic scaffold against Cryptococcus neoformans 

Akshay Kapadia      (Abstract: page 83) 

 

P27: Cell penetrating antimitotic octapeptide target tubulin/microtubule 

Debmalya Bhunia      (Abstract: page 84) 
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P28: Antimicrobial Activity of Disulfide Containing Temporin-SHf 

Ashwini Dolle      (Abstract: page 85) 

 

P29: Small fragment (GSP) derived from intestinal harmone glucose-dependent 

insulinotropic polypeptide (GIP) improves glucose transport and exerts 

beneficial lipid metabolic effects on 3T3-L1 adipoctyes 

Mohd Sayeed       (Abstract: page 86) 

 

P30: Aβ Peptide Aggregation Inside a Reconstituted Cell-like Liposomal System: 

Spectroscopic Insights 

Prasenjit Mondal      (Abstract: page 87) 

 

P31: Role of hydroxyl groups in organogelation behavior of a tetrapeptide 

sequence 

Poonam Chauhan      (Abstract: page 88) 

 

P32: Synthesis and Structural Probing of Poly-Asparagine Peptides 

K. Saranraj       (Abstract: page 89) 

 

P33: Studies on recombinant Aβ42 peptide expression and oligomer formation 

Joshna D. Gadhavi      (Abstract: page 90) 

 

P34: Studies on the aggregation of peptide helices using side-chain interactions 

Mrinal Kalita       (Abstract: page 91) 

 

P35: Designed nanostructured facial lipopeptide as highly efficient molecular 

transporter 

Chiranjit Dutta      (Abstract: page 92) 

 

P36: Cell Penetrating Peptides Derived from Ku-Proteins for Intracellular 

Delivery of DNA 

Biswanath Maity      (Abstract: page 93) 
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P37: A short peptide derived from human TLR4 self-assembles, shows TLR4-

agonist like property and acts as a potent adjuvant 

Munesh Kumar Harioudh     (Abstract: page 94) 

 

P38: In Vivo efficacy of Alpha Melanocyte Stimulating Hormone against 

Staphylococcus aureus 

Madhuri Singh      (Abstract: page 95) 

 

P39: 5-lipoxygenase: A new road map as a serum protein marker and 

therapeutic regimen for breast cancer 

Shashank Shekhar      (Abstract: page 96) 

 

P40: Isolation and characterization of bioactive oligopeptides from a high 

altitude medicinal mushroom: Cordyceps sinensis 

Jigni Mishra       (Abstract: page 97) 

 

P41: Design and characterization of novel antimicrobial peptide with improved 

antibacterial activity 

Sasmita Majhi      (Abstract: page 98) 

 

P42: Biodegradable neuro-compatible peptide hydrogel promotes neurite 

outgrowth and facilitates neuroprotection 

Anindyasundar Adak     (Abstract: page 99) 

 

P43: Multifunctional tripeptide analogues to alleviate multifaceted toxicity in 

Alzheimer's disease 

Sourav Samanta      (Abstract: page 100) 

 

P44: Design of a potent, cell-permeable and selective inhibitor for Protein 

Phosphatase-1 

Roshan Xavier      (Abstract: page 101) 
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AL 01. The Greek Key Motif of the Peptide Chain and its 

Relation to Eye Lens Transparency 
 

D. Balasubramanian 
 

L V Prasad Eye Institute (LVPEI), Kallam Anji Reddy Campus, L V Prasad Marg, 

Hyderabad – 500 034; E-mail: dbala@lvpei.org 

 

 

 

The Greek key motif of the peptide chain, is an evolutionarily conserved super-

secondary structural topology is found in the beta, gamma-crystallins, which 

constitute the bulk of the human eye lens, packed at very high concentrations in a 

compact, globular, short-range order, generating transparency. Congenital cataract 

(affecting 400,000 newborns yearly worldwide) is associated with 54 mutations in 

beta,gamma- crystallins. 

 

We have studied how the mutation affects the structural integrity of the Greek Key 

Motif in human gamma-crystallin and how this is related to the solubility/aggregation 

of the protein, and its relation to cataract.  We find that when a mutation distorts even 

one of the four Greek key motifs, the protein readily self-aggregates and precipitates, 

consistent with the phenotype of nuclear cataract, while mutations not affecting the 

motif display ‘native state aggregation’, leading to peripheral cataract, thus offering a 

protein structural rationale for the cataract phenotypic dichotomy- ‘‘distort motif, lose 

central vision’’. 
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AL 02. Upcycling of Cyclic Dipeptides 
 

T. Govindaraju 
 

Bioorganic Chemistry Laboratory, New Chemistry Unit, Jawaharlal Nehru Centre for 

Advanced Scientific Research (JNCASR), Jakkur P.O., Bengaluru 560064 

E-mail: tgraju@jncasr.ac.in 

 

 

Cyclic dipeptides (CDPs), also known as 2,5-diketopiperazines are the simplest form 

of cyclic peptides. CDPs are formed in the peptide synthesis or by the action of 

proteases (e.g., dipeptidyl peptidases) at the terminal ends of proteins to generate 

dipeptides, which naturally cyclize to form CDPs.  CDP is the earliest to have solved 

for its 3D structure that laid the foundation for determination of peptide and protein 

structures. There are many secondary metabolites known to have the CDP scaffolds in 

their core-structure. This lead to discovery of many drug scaffolds and some are 

already in the market. CDPs are the major by-products and constantly efforts have 

been made to suppress or prevent their formation during the peptide synthesis. 

However, we have undertaken upcycling of CDPs in our laboratory to synthesize and 

use them as mainstream products with biomimetics and biomedical applications. In 

this talk, I shall present the synthesis of CDPs and their oligomers as novel 

peptidomimetics for range of applications. 
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AL 03. Microtubule targeted neuroprotective peptide 
 

Surajit Ghosh 
CSIR-Indian Institute of Chemical Biology Kolkata 

4, Raja S. C. Mullick Road, Kolkata 700 032, India 

E-mail: sghosh@iicb.res.in 

 

 

Amyloid-beta (A) peptide misfolds into the -sheet rich conformation, forms fibril 

like structure, which is insoluble in nature, deposits as amyloid plaques, disrupts 

neuronal networks and causes Alzheimer’s disease (AD). Brain/neuron cells contain 

very high amount of tubulin/microtubule, which are seriously affected and 

destabilizes during AD because A peptide interacts with -tubulin/microtubule and 

disrupts intracellular microtubule networks. It resulted into anomaly in axonal 

transportation subsequently cause neural dysfunction and death. Stabilization of 

microtubule network has important role in maintenance of the axonal transportation 

and retention of neural network of brain healthy and functional. Therefore, 

development of novel molecule for potential therapy of AD, which will play dual role 

such as inhibitor for A fibrillizations and stabilizer for microtubule networks, is 

extremely important. We know that taxol binding pocket of -tubulin plays crucial 

role in microtubule stabilization and antiparallel interaction of two A42 peptides 

through hydrophobic stretch of residue 17-21 also plays crucial role in A 

fibrillizations. Therefore, design of small molecule or short peptide targeting both the 

sites will act as potential therapeutic molecules for AD. This presentation will focus 

on development of a short peptide which interacts both taxol site of -tubulin and 17-

21 hydrophobic stretch of A peptide and provides significant neuroprotection (1-3).   
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IL 01. Peptide Diversity in Cone Snail Venom:  Integrating 

Mass Spectrometry and Next Generation Sequencing in the 

Analysis of Natural Peptide Libraries 
 

P. Balaram 

Molecular Biophysics Unit, Indian Institute of Science, Bangalore 

 

Marine cone snail venom consists of several hundred disulfide rich peptides that 

specifically target membrane ion channels and neurotransmitter receptors in the 

central and peripheral nervous systems. Peptide diversity is enhanced by post-

translational modifications of these gene derived peptides. This lecture illustrates the 

use of mass spectrometry in conjunction with next generation sequencing methods in 

the analysis of these peptide libraries. Results from the analysis of nine species of 

cone snails found off the south-eastern coast of India will be presented. Mass 

spectrometric methods of de novo sequencing and approaches to the problem of 

disulfide connectivity determination will be highlighted.  LC-ESI-MS-MS methods 

permit the detection of multiple disulfide isomers in native venom. Bioinformatic 

approaches to the identification of potential pharmacological targets will be presented. 

The widespread presence of insulin like sequences in conus venom is noteworthy. 
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IL 02. Peptide-Based Fluorescent Probes for Imaging Signal 

Mediating Phospholipids 
 

Ankona Datta 
 

Department of Chemical Sciences, Tata Institute of Fundamental Research, Mumbai, 

India 

 

Email: ankona@tifr.res.in 

 

Phospholipids are essential components of the cell membrane, albeit not mute 

structural spectators. Quintessential cellular processes including membrane fusion in 

synapses, cytoskeletal rearrangements leading to cell movement, and phagocytosis are 

mediated via signals from membrane phospholipids like phosphatidylinositols and 

phosphatidylserine. [1] Visualizing membrane phospholipids and their changing 

distributions is therefore a key link toward elucidating cell signaling mechanisms and 

can also afford diagnostic information on the physiological state of a cell. We have 

therefore developed peptide-based fluorescent probes for imaging phosphoinositides 

which are key phospholipids that participate in cellular signal transduction. [2] We 

have modified short 13 and 20 amino acid peptides derived from the phosphoinositide 

binding site of a protein gelsolin to develop ratiometric fluorescent sensors for 

phosphoinositides. The sensors respond selectively to two crucial signaling 

phosphoinositides, phosphatidylinositol-4,5-bisphosphate and phosphatidylinositol-4-

phosphate, over other membrane phospholipids and soluble inositol phosphates. More 

importantly, the probes are cell permeable and light up signaling phosphoinositides 

both in the plasma membrane and in the perinuclear region as observed through multi-

photon excitation confocal microscopy of live cells. I will be presenting the details of 

our sensor design and applications in live cell and in vivo phosphoinositide detection.  

References:  

[1] Di Paolo, G.; De Camilli, P. Nature 2006, 443, 651.  
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IL 03. The design evolution of anticancer peptides from self-

assembled hydrogels and how cancer cells gain resistance to 

their action. 
 

Joel Schneider 
 

Chemical Biology Laboratory, National Cancer Institute, NIH, USA 

Email: Joel.Schneider@nih.gov 

 

We previously designed a class of antibacterial hydrogels from self-assembling beta-

hairpin peptides that kill a broad spectrum of drug–resistant bacteria on contact.  

Based on an understanding of the gels’ lytic mechanism of action and the fact that 

bacteria and cancer cells share similar traits with respect to their cell surfaces, we 

have gone on to design a new class of non-gelling, soluble peptides that show 

cytotoxic activity against a broad range of cancer cells. These anticancer peptides 

(ACPs) adopt an ensemble of random coil, bio-inactive conformations in solution.  

However, when they encounter cancer cells, they bind to, and fold at, the cell’s 

surface, adopting a highly lytic conformation capable of killing the cells. In general, 

most ACPs disrupt tumor cell membranes through rapid and non-stereospecific 

mechanisms, encouraging the perception that cellular resistance towards their action 

is unlikely to occur. Interestingly, although resistance towards small molecular 

chemotherapeutics has been well studied, the potential of tumor cells to avoid 

destruction by membrane-lytic compounds remains largely unexplored. We 

demonstrate that eukaryotic cells can, indeed, develop resistance to oncolytic 

peptides. Utilizing fission yeast as a model organism, we show that ACP resistance is 

largely controlled through the loss of cell-surface anionic saccharides. We then 

discovered a similar mechanism in mammalian cancer cells where removal of 

negatively-charged sialic acid residues directly transforms a peptide sensitive cell line 

into a resistant phenotype. These results demonstrate that changes in cell-surface 

glycosylation play a major role in tumor cell resistance towards oncolytic peptides.
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IL 04. Redox-Sensitive Cyclic Amphipathic Peptides as 

Delivery Agents for Therapeutic Oligonucleotides 

Bradley Nilsson 

Department of Chemistry, University of Rochester, USA 

Email: bradley.nilsson@rochester.edu 

 

There is an urgent need for agents that mediate the delivery of Disulfide-constrained 

cyclic amphipathic peptides have been developed  that complex with short-interfering 

RNA (siRNA) and affect functional cytosolic delivery and knockdown of target gene 

products in cell culture and in vivo to mouse lung. Reduction of the constraining 

disulfide bond and subsequent proteolytic clearance of the peptide enable unmasking 

of the siRNA cargo and presentation to the RNA interference machinery. 
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IL 05. Functional Amyloid Nanostructures for Chemical 

Evolution  
 

Dibyendu Das  
Chemistry Department, IISER Tirupati  

(ddas.chem@gmail.com; dasd@iisertirupati.ac.in) 

 

There remain critical gaps in our understanding of the emergence of functional 

biopolymers in the origins of Earth’s biosphere. These knowledge gaps include a 

more detailed understanding of the roles of polymer synthesis, morphological 

assembly and feedback function, all functioning within mutualistic biopolymer 

networks that achieve progressive open-ended evolution. Extant proteins, evolved 

over millions of years, carry out an impressive array of responsibilities, from catalysis 

and molecular recognition to motility and compartmentalization. One of the prime 

objectives of our lab is to investigate the possible origin of these advanced proteins 

from folds of short peptides. Furthermore, as recent phylogenetic analyses
1
 have 

hinted towards independent protein evolution, we propose to find out a synergistic 

functional co-assembly between peptide and nucleic acid fragments which can 

template phosphodiester bond formations, hence setting the stage for functional 

biopolymer collaboration. Looking beyond, simplicity of preparation of these hybrid 

nanostructures coupled with the design flexibility has already started to unearth 

materials adaptable for industrial applications.
2,3

 Through this talk, I will encompass 

the above concepts through the prism of the results from my group where we are 

currently witnessing a remarkable overlap of self-assembled soft materials, 

nanomaterials and 2D materials with the worlds of biology.
2-5

 

References 

[1] A. Harish, G. Caetano-Anolles, PLoS ONE 7, e32776 (2012). 

[2] Nidhi Kapil, Ashmeet Singh, Manish Singh and Dibyendu Das*Angew. Chem. Int. 

Ed.2016 (Early View). 

[3] Nidhi Kapil, Ashmeet Singh and Dibyendu Das*Angew. Chem. Int. Ed.2015, 54, 

6492–6495. 

[4] Tolulope O. Omosun, Ming-Chien Hsieh, W. Seth Childers, Dibyendu Das, Anil 

K. Mehta, Neil R. Anthony, Ting Pan, Martha A. Grover, Keith M. Berland, and 

David G. Lynn* Nature Chemistry.2016 (ASAP). 



6th Indian Peptide Symposium (IPS-2017), Mumbai, Feb 23-24, 2017 
 

 

[5] Ashmeet Singh, Nidhi Kapil, Yenuganti Mahesh and Dibyendu 

Das*Chem.Commun2016 (Early View). 

IL 06.  Minimal Coiled Coils and their Potential as Protein-

Protein Interaction Inhibitors 

 

Paramjit Arora 

 

New York University, New York, USA 

Email: arora@nyu.edu 

 

Coiled coils are well-characterized protein motifs that orchestrate multimerization of 

various complexes important for biological processes. However, approaches that 

afford short peptides with defined coiled coil conformation remain elusive.   We 

recently described a general strategy to constrain coiled coils by replacing an 

interhelical salt bridge with a covalent linkage, affording a stable, monomeric scaffold 

of Cross-linked Helix Dimers (CHDs).  This presentation will discuss the genesis of 

this approach and the potential of CHDs to inhibit challenging protein-protein 

interactions. 
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IL 07. β-aggregation hotspots in a transmembrane barrel  

 
Radhakrishnan Mahalakshmi 

 

Molecular Biophysics Laboratory, Department of Biological Sciences, Indian Institute 

of Science Education and Research, Bhopal – 462066. India.  

E-mail: maha@iiserb.ac.in 

 

  

Membrane proteins are structurally categorized into transmembrane helices and β-

barrels. Transmembrane β-barrels, found usually in the outer membrane of bacteria, 

mitochondria, and chloroplast, are involved in a repertoire of functions including cell 

adhesion and metabolite transport. These proteins have a simple architecture of 8-24 

β-strands arranged largely in an antiparallel manner. One such β-barrel found in the 

human mitochondrial outer membrane is the voltage-dependent anion channel, or 

VDAC. Isoform 2 of human VDAC (hVDAC2) is enriched in the mitochondrial outer 

membrane of cardiomyocytes and neurons, and is indispensable for cell survival. A 

remarkable feature of hVDAC2 is the highly hydrophobic nature of this protein, 

which renders it exceedingly susceptible to aggregation. Such protein aggregation 

results in Alzheimer’s and other neurodegenerative diseases. Hotspots of hVDAC2 β-

aggregation sites are difficult to predict in membrane proteins, including hVDAC2, 

due to the inherently high hydrophobic content of these barrel proteins. However, it is 

important to identify β-aggregation hotspots, as they play a very important role in 

protein oligomerization in the membrane, and are important to prevent 

amyloidogenesis. In this talk, I will present a peptide-based strategy for successfully 

mapping β-aggregation hotspots in the hVDAC2 barrel. 
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IL 08. Targeting protein-protein interactions with 

computationally designed peptides 

Vikas Nanda 

Center for Advanced Biotechnology and Medicine, Rutgers University, USA 

Email: nanda@cabm.rutgers.edu 

 

Peptides are valuable class of therapeutics, sharing therapeutic advantages of small 

molecules and biologics.  Their marginal stability and structural dynamics makes it 

challenging to apply standard molecular engineering approaches to their design and 

optimization.  Using judiciously incorporated D-amino acids, it is possible to 

significantly stabilize active structures of peptides, improving their therapeutic 

efficacy.  Applications of design peptides to novel Influenza A targets will be 

presented. 
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IL 09. From peptides to proteins: Discovery of novel 

structural motifs 

 

Krishan Gopal Thakur and Raghuvansh Kishore 

 

†
CSIR-Institute of Microbial Technology, Protein Science and Engineering Division 

Sector 39-A, Chandigarh - 160 036, India 

 

Abstract: The design and conformational analysis of short linear Thr containing non-

Pro model peptides of the typeBoc-Aaa-Thr-NH2 led us to identify and characterize 

the occurrence of novel hydrogen bonded secondary structure feature in globular 

proteins. The conformation of Thr-Thr dipeptide unit permitted us to characterize a 

novel β-turn mimic in proteins and polypeptides stabilized by main chain to side chain 

intramolecular interactions. Further X-ray diffraction analysis of the model peptide 

with Leu-Thr sequence allowed us to identify a novel  fused five-membered rings-

motif stabilized by a robust main-chain to main-chain three-center Ni···Ni+1H···Oi+1 

type intramolecular H-bond. Interestingly, this hydrogen bonded structural motif was 

stable in strongly solvating polar organic solvent like dimethylsulfoxide. An 

interresidue Ni···H−Ni+1 interaction across the Aaa residue and the intraresidue 

Ni+1−H···Oi+1 interaction across the Thr residue engender the fused rings geometry 

characterized as C5-conformation and C5-secondary structure, respectively. An 

unusual combination of the ϕ, ψ torsion angles produce a significantly planar 

topology. A survey of high-resolution non-redundant dataset of 4114 protein chains 

revealed 167 examples of the fused rings-motifacross the Aaa-Thr sequence. More 

detailed analysis of the fused rings-motif in proteins will also be presented. 
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IL 10.Interaction Interfaces Governed by Short Linear 

Sequence Motifs and their Biological Significance 
 

Prasanna Venkatraman 

ACTREC, TMC, HBNI 

 
Protein Interactions are characterized by large surface areas. Nevertheless at least in 

select cases, the binding energy at the interface is dominated by contribution from few 

key residues in the form of Short Linear Sequence Motifs.  By targeting the Hot Spot 

Site of interaction mediated by such SLiMs it is possible to collapse a protein 

interaction network, deregulate signaling and switch cell fate decisions. Ability to 

identify such hot spot sites would expose more candidates that are ‘druggable’. With 

this am we present case studies from the Ubiquitin Proteasome Pathway concentrating 

on the domain motif interaction between the assembly chaperone, PSMD9, with its 

interacting partners. 

The story unfolds with the application of structural bioinformatic methods for the 

prediction and identification of novel interacting partners of PSMD9 from the human 

proteome, validation using recombinant proteins, detection of the crucial hot spot sites 

and culminating with the physiological relevance of these interactions in cellular 

homeostasis. Variations in the theme of interaction, exposes an atypical and versatile 

PDZ domain interactions mediated by PSMD9. The domain interface, the Short 

Linear Sequence Motifs originating from the client proteins provide the scaffold for a 

new network of interactions, enable the discovery of new functional modules, and 

unearth potential novel drug targets 
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IL 11. Modifying the Properties and Functions of Peptides 

by Artificial Supramolecular Binding Sites. 
 

Carsten Schmuck 
 

University of Duisburg-Essen, Institute of Organic Chemistry, Universitaetsstrasse 7, 

45141 Essen, Germany 

Email: Carsten.schmuck@uni-due.de, Web: www.carsten-schmuck.de 

 

Abstract: Proteins and Peptides are one of the most important classes of 

biomolecules. Theyfunction as biocatalysts, are involved in signal transduction 

processes and fulfill structural roles.Their properties and functions critically depend 

on their amino acid sequence which controls both thefolding of the peptides and 

provides chemically active functional groups as needed for binding ofother molecules 

and catalysis. However, the chemical space and variety provided by the 

21proteinogenic amino acids is limited. The use of artificial amino acids with tailor-

made functionalgroups in the side chain might open the way to obtain new peptides 

and proteins with new andhitherto unknown properties and functions. 

 

In our current work we explore how the use of a tailor-made arginine mimetic, the 

guanidiniocarbonylpyrrole cation (GCP), incorporated into peptides changes their 

properties. The GCP has superiorbinding affinity for oxoanions compared to both the 

guanidinium cation of arginine as well as theammonium cation of lysine, the two 

amino acid based anion binding motifs used by Nature. At thesame time the GCP is 

less basic but also more hydrophobic than arginine or lysine. All theseaspects 

significantly change the properties of peptideswhich contain this supramolecular 

bindingsite. For example, we developed the smallest peptide based artificial gene 

transfection vector knownuntil known. A simple tetrapeptide with four GCP-groups in 

the side chains is a nontoxic but highlyefficient transfection vector. But also the 

folding and conformational properties of small GCPcontainingoligopeptides are 

dramatically different from their natural counter parts. This lecture willhighlight 

examples from our recent work in this field. 
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IL 12. Towards the design of new anti-infective peptides 
 

Jimut Kanti Ghosh 

 

Molecular & Structural Biology Division, CSIR-Central Drug Research 

Institute, Lucknow-226 031, India 

Email: jk_ghosh@cdri.res.in 

 
Emergence of drug-resistance in microorganisms is a serious threat throughout the 

world. Moreover, Sepsis, caused by bacterial infections remains a major cause of 

mortality in elderly, immuno-compromised and critically ill patients. Stimulation of 

host defense by microbial remains such as lipopolysaccharides from dead or live 

bacteria develops inflammation locally which often spreads through the circulatory 

system to an uncontrolled state resulting into sepsis. Antimicrobial peptides (AMPs) 

emerge as promising candidates with therapeutic potential since they can inhibit both 

bacterial growth and neutralize the pro-inflammatory immune response induced by 

bacterial cell debris. Over the years we have developed new approaches to design 

non-cytotoxic antimicrobial peptides and recently we have designed novel cell-

selective analogs of naturally occurring AMPs and totally novel peptides with 

antimicrobial and anti-endotoxin properties. Some of these designed peptides are 

active against drug–resistant bacteria for example, MRSA, fungi and also exhibit 

significant anti-endotoxin property in vitro in macrophages/monocytes and in mice in 

vivo.  
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IL 13. Single-site chemical modification of un-engineered 

proteins 

 

Vishal Rai 

vrai@iiserb.ac.in 

 
Organic and Bioconjugate Chemistry Laboratory (OBCL), Department of Chemistry, 

Indian Institute of Science Education and Research (IISER) Bhopal 

 

The surface of protein offers a rich landscape of functional groups. Chemical tools for 

single-site labeling of protein are desired for their applications in understanding 

biological interactions, ligand discovery, disease diagnosis, and biophysical 

investigations. 

Our research group is investing efforts to develop chemical methodologies for 

labeling of proteins. The key question is, “can we label single-site of a native 

protein?” The first step of our research approach involves re-learning the organic 

chemistry. It hinges on the development of transformations that would befriend 

protein-compatible parameters. The critical challenge relates to the chemoselectivity 

and site-selectivity. In other words, identification of principles that would allow us to 

generate reactivity biases at specific sites of the protein.  

The presentation will include discussion of chemical technologies that can label 

peptides and native proteins at a single-site. The inherent reactivity of functional 

groups along with the physical organic chemistry principles provides the desired 

methods. I will also discuss an emerging technique in our laboratory that can enable 

metal-free protein purification. 
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IL 14. Peptide aggregation in 2D and 3D 
 

Mariano Venanzi 

Dept. of Chemical Sciences and Tecnologies, University of Rome ‘Tor 

Vergata’, Rome (Italy) 

 

Peptide-based materials have been finding application in very different fields, from 

molecular electronics to tissue engineering.
1
In this contribution, we will discuss on a 

molecular basis how the aggregation propensity of different peptide secondary 

structures may affect the morphology of nano- and mesoscopic peptide architectures. 

This effect is the result of hierarchical self-assembly, i.e. the self-organizing 

aggregation of molecular building blocks.  

Following this principle, a suitable modification of the peptide sequence may 

propagate its effect from the secondary structure to the formation of nanostructures of 

controlled size and shape, and hence to the assembly of mesoscopic structures. The 

understanding of the basic interactions governing this process will help to fix the 

conditions leading to structures of the desired morphology and function. 

The strategy to prosecute this program from the very elementary constituents is to use 

oligopeptides predominantly formed by C
α,α

-tetrasubstituted amino acids. The proper 

selection of these conformationally constrained residues allow to get oligopeptides 

attaining specific conformations, to be used as building blocks in the self-assembly 

process. 

The conformational properties and physical interaction governing the formation of 

peptide aggregates in solution (fibrils, globules)
2,3

 and as molecular films (self-

assembled monolayers, Langmuir-Blodgett film)
4
 will be thoroughly discussed at the 

Conference. 
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IL 15. Practical Peptide-based Linking Technologies in 

Antibody-Drug Conjugation 
 

Dr Thomas Bruckdorfer 
CSO & VP Business Development 

Iris Biotech GmbH, Waldershofer Str. 49-51, D-95615 Marktredwitz, Germany, 

www.iris-biotech.de 

Email: thomas.bruckdorfer@iris-biotech.de 

 

Antibody–drug conjugates (ADCs) combine the specificity, favorable 

pharmacokinetics, and the biodistribution of a monoclonal antibody (mAb) with the 

cytotoxic potency of a drug. Hence, ADCs are promising new therapies for cancer and 

a number of other diseases. Along with the development of monoclonal antibodies 

(mAbs) and cytotoxic payloads, the design of the linker is of essential importance, 

because it impacts the efficacy and tolerability of ADCs. The linker needs to provide 

sufficient stability during systemic circulation and allow efficient release of the 

payload in an active form inside the cells. 

 This presentation provides an overview of linker technologies for ADC and 

other Bioconjugations. An inside view is given, how to use which linker depending on 

payload chemistry and Ab functionality. 
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IL 16. Exploration of Native Chemical Ligation and 

Enzyme-Calalysed Chemical Reactions to Direct Peptide 

Self-assembly 
 

Apurba K. Das 
 

Department of Chemistry, Indian Institute of Technology Indore, Indore 453552  

Email: apurba.das@iiti.ac.in. 
 

Self-assembly is a ubiquitous process in nature. Self-assembly plays a vital role in 

constructing functional materials
1
 for the applications in drug delivery, tissue engineering and 

biosensing applications. Peptide self-assembly leads to functional nanomaterials in response 

to external stimuli including sonication,
2
 light, chemical fuel

3
 and enzyme-catalyzed 

reactions. Thus, remarkable attention has been given for the development of self-assembled 

peptide based organic materials via novel approaches. A medium size peptide or protein can 
by synthesized in efficient manner via native chemical ligation (NCL). 

We have developed oxo-ester
4
 and selenoester

5
 mediated native chemical ligation to 

synthesize small peptides that self-assemble to form self-supporting hydrogel and ultimately 
leads to a nanostructured predominating product. The peptide self-assembly is based on the 

formation of hydrogen bonding as well as  stacking interaction of highly conjugated 
aromatic moieties. In this procedure, the redox active NCL peptides lead to the formation of a 

N-capped single predominating product. Self-assembly via hydrogen bonding, oxidation and 

reduction of disulfide bo -stacking interactions of Naphthalene-2-methoxycarbonyl 
(Nmoc) peptides is the driving force for the formation of single predominating product. The 

peptide self-assembly was also modulated by native chemical ligation and desulphurization 

processes. Ligation-desulfurization reactions provide the chemical diversity for self-assembly 
process.

6
An enzyme lipase is also used for the inclusion of gastrodigenin to Nmoc-based 

dipeptides and peptide bolaamphiphiles.
7
 Lipase catalyzed incorporation of gastrodigenin p-

hydroxybenzyl alcohol(HBA) in Nmoc-protected peptides evolves blue light emitting 

hydrogel.
8
 Formation of nanofibers

9
 in self-supporting hydrogel was observed in time 

dependent manner by scanning electron microscopy. Product conversion was analyzed by 

HPLC and further properties were studied by fluorescence, time correlated single photon 

counting and rheology. 
 

1. D. B. Rasale, A. K. Das (2015) Chemical Reactions Directed Peptide Self-assembly, Int. J. Mol. 

Sci.16, 10797-10820. 

2. I. Maity, D. B. Rasale, A. K. Das (2012) Sonication Induced Peptide-appended Bolaamphiphile 

Hydrogels for in situ Generation and Catalytic Activity of Pt Nanoparticles. Soft Matter8, 5301-5308. 

3. I. Maity, D. B. Rasale, A. K. Das (2013)Exploiting a Self-assembly Driven Dynamic Nanostructured 

Library.RSC Advances3, 6395-6400. 

4. D. B. Rasale, I. Maity, M. Konda, A. K. Das (2013) Peptide Self-assembly Driven by Oxo-ester 

Mediated Native Chemical Ligation.Chem. Commun.49, 4815-4817. 

5. D. B. Rasale, I. Maity, A. K. Das (2014) In Situ Generation of Redox Active Peptides Driven by 

Selenoester Mediated Native Chemical Ligation.Chem. Commun.50, 11397-11400.  
6. D. B. Rasale, M. Konda, S. Biswas, A. K. Das (2016) Controlling Peptide Self-Assembly through a 

Native Chemical Ligation/Desulfurization Strategy. Chem. Asian J.11, 926-935. 

7. A. K. Das, I. Maity, H. B. Parmar, T. O. McDonald, M. Konda (2015) Lipase-Catalyzed Dissipative 

Self-Assembly of a Thixotropic Peptide Bolaamphiphile Hydrogel for Human Umbilical Cord Stem 

Cell Proliferation, Biomacromol.16, 1157-1168. 

8. D. B. Rasale, I. Maity, A. K. Das (2014) Lipase Catalyzed Inclusion of Gastrodigenin for the 

Evolution of Blue Light Emitting Peptide Nanofibers. Chem. Commun.50, 8685-8688. 

9.  I. Maity, H. B. Parmar, D. B. Rasale, A. K. Das (2014) Self-programmed Nanovesicle to Nanofiber 

Transformation of a Dipeptide Appended Bolaamphiphile and Its Dose Dependent Cytotoxic 

Behaviour. J. Mater. Chem. B.2, 5272-5279. 
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IL 17. Chemical ligation methods for the preparation of 

protein biomolecules 
 

Vijaya Raghavan Pattabiraman 

 

Laboratory of organic chemistry, ETH Zurich, 8093 Switzerland. 

 

BACKGROUND 

Proteins are one of the most important biological macromolecules that perform 

several cellular functions, which makes life possible. To understand and to modulate 

various biological functions, access to modified proteins is of high interest. 

Recombinant methods are routinely used to produce proteins with canonical amino 

acids, however preparation of modified proteins is very challenging. Chemical 

synthesis of proteins is a promising alternative to recombinant methods for the 

preparation of both natural and modified proteins with unnatural amino acids, reporter 

groups, labels etc. 
 

RESULTS 

The chemical synthesis of proteins is realized using a combination of ligation 

chemistries and solid-phase peptide synthesis. Chemoselective ligation methods, in 

which two unique functional groups reacts to furnish a stable covalent linkage in the 

presence of unprotected peptide side-chains are indispensible for preparing fully 

synthetic proteins. The -ketoacid–hydroxylamine (KAHA) ligation is one such 

reaction in which a C-terminal -ketoacid reacts chemoselectively with a N-terminal 

hydroxylamine and provides a stable amide linkage at the ligation site. It works in the 

presence of fully unprotected functional groups in aqueous/organic buffers. A variant 

of the KAHA ligation with 5-oxaproline, a highly stable and easy to prepare cyclic N-

hydroxyamino acid, is a versatile ligation partner for accessing synthetic proteins. 
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Nitrophorin 4
(184 residues)

S100A4
(100 residues)

UFM1
(83 residues)

Pup
(64 residues)

SUMO 2
(92 residues)

Betatrophin
(179 residues)

 
 

CONCLUSION 

Using the KAHA ligation, several proteins with different structure and properties 

have been prepared, folded and their biological function verified. The development of 

KAHA ligation for the synthesis of protein with various hydroxylamines such as 5-

oxaproline, oxazetidine and isoxazolidine will be discussed. 

 
1. Pattabiraman, V. Ogunkoya, A. Bode, J. (2012) Chemical protein synthesis by chemoselective 

-ketoacid–hydroxylamine (KAHA) ligations with 5-oxaproline. Angew. Chem. Int. Ed. 51, 5114–
8.  

2. Wucherpfennig, T. Rohrbacher, F. Pattabiraman, V.Bode, J. (2014) Formation and 

rearrangement of homoserine depsipeptides and depsiproteins in the -ketoacid–hydroxylamine 
ligation with 5-oxaproline. Angew. Chem. Int. Ed.53, 12244–7. 
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IL 18. From one mouse to another: Isodesmosine as a 

potential restorer of Kidney’s filtration system 

 

Ashish 

CSIR-Institute of Microbial Technology Chandigarh 

Email: ashgang@imtech.res.in 

 

Breaking away from over-reliance on high resolution crystal structures of proteins and 

their complexes, I will talk about how small angle X-ray scattering data based 

information interlaced with tools of structure based modeling were utilized for 

screening ligands which can over-stabilize complex between cytoplasmic domain of 

Neph1 and PDZ1 domain of ZO-1. Interaction between these proteins is shown to be 

pivotal in maintaining the finger-like shape of podocytes which assemble to form the 

functional filtration barrier. In silico screening brought forward a higher score for 

amino acids, and experimental screening of leads confirmed that isodesmosine – a 

naturally occurring non-conventional amino acid can seal the interaction between the 

domains. Experiments were extended to full-length proteins; cell based system, and 

finally in mouse model of albumin in urine by inducing end stage renal dysfunction. I 

will show results that isodesmosine could effectively reverse leakage of albumin in 

urine, thus connecting leads from in silico mouse to real mouse. My anticipation is 

that audience will like the use of low resolution structure for drug screening, and 

revival of amino acid based therapy(ies). 
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IL 19. Site specific antibodies to follicle stimulating hormone 

receptor: Tools to study structural and functional attributes 

Smita Mahale 

 

National Institute for Research in Reproductive Health, (Indian Council 

of Medical Research), Mumbai 

 

Follicle stimulating hormone (FSH) plays an important role in mammalian 

reproduction. It acts through specific receptor to bring about folliculogenesis in 

females and spermatogenesis in moles. Our group is working towards delineating the 

regions/residues of FSH receptor (FSHR) involved in its activity. FSHR is a member 

of G-protein coupled receptor family. The large extracellular domain (ECD) is 

believed to be responsible for ligand binding specificity. By generating series of 

antibodies to peptides from ECD, we have identified the hinge region to be primary 

ligand binding site. This region also harbors bioneutralizing epitope as demonstrated 

by in-vivo studies in female rats. One of the monoclonal antibody to FSHR, which is 

specific to the hinge region, has been extensively used for detection of FSHR 

expression in transfected cells. This has also been used in the functional 

characterization of several substitution mutants of FSHR studied in our laboratory. 

Antipeptide antibody approach was also employed to study the significance of 

extracellular loops (ELS) of FSHR. Based on this, key residues of EL2 have been 

identified which are involved in FSH signalling pathways. In summary, antibodies 

directed against the hinge region were found to be useful in understanding the 

structure-function relationship of FSHR. 
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IL 20. Peptides of SLP2, TMOD3 and TPM3 for non-

invasive diagnosis of endometriosis  
 

Rahul Gajbhiye  
 

Department of Clinical Research, National Institute for Research in Reproductive Health, ICMR,  

J. M. Street, Parel, Mumbai 400012  

 

BACKGROUND: Endometriosis is defined as   growth of functional endometrial 

glands and stroma outside the uterine cavity. It is one of the major causes of female 

infertility with an estimated prevalence of ~10% in women of reproductive age. 

Currently, the gold standard to diagnose endometriosis is the surgical procedure i.e. 

laparoscopy. Non-invasive diagnosis of endometriosis is urgently required to prevent 

the long delay between the onset of symptoms and diagnosis.  We used the 

proteomics approach to identify potential novel endometrial antigens, conducted pilot 

and scale up studies to establish the peptide ELISA for non-invasive diagnosis of 

endometriosis.   

 

RESULTS: Anti-Endometrial Antibodies (AEA) of IgG and IgM class were detected 

in 60% of endometriosis patients. Using two dimensional proteomics, the cognate 

endometrial antigens were identified: Stomatin like Protein 2 (SLP2), Tropomodulin 3 

(TMOD3) and Tropomyosin 3 (TPM3). The epitopes for the three identified proteins 

were predicted using the consensus of various sequence and structure based epitope 

prediction algorithms. Peptide ELISA based on identified epitopes was established 

and validated through a pilot study. Peptide ELISA based on epitopes of SLP2, 

TMOD3 and TPM3 showed higher sensitivity, specificity as compared to CA-125. A 

multi-center large scale study was conducted to validate peptide ELISA based on the 

epitopes of Stomatin-like-protein2, Tropomodulin3 and Tropomyosin3 for diagnosis 

of minimal-mild endometriosis (rAFS stage I-II) and to compare the performance 

with the reported markers: CA-125, CA19-9, α-Enolase, PDIK1L, Syntaxin5. We 

observed that the sensitivity of six biomarkers (anti-TMOD3b-autoAb, anti-

TMOD3c-autoAb, anti-TMOD3d-autoAb, anti-TPM3a-autoAb and anti-TPM3c-

autoAb, anti-TPM3d-autoAb) was higher at the specificity of ≥80% for diagnosis of 

rAFS stage I-II endometriosis as well as Ultrasound-negative endometriosis (US-

negative). Further, logistic regression models of this panel of biomarkers showed 

increase in sensitivity, specificity and diagnostic accuracy than individual biomarkers.  

 

CONCLUSION: The panel of six autoimmune biomarkers (anti-TMOD3b-autoAb, 

anti-TMOD3c-autoAb, anti-TMOD3d-autoAb, anti-TPM3a-autoAb and anti-TPM3c-

autoAb, anti-TPM3d-autoAb) could be useful for setting up of simple, non-invasive 

diagnostic test for diagnosis of endometriosis. 
 

3. Gajbhiye RK, Suryawanshi AR, Khan SA, Meherji PK, Warty NR, Raut VS, Chehna NA and 

Khole VV. Multiple endometrial proteins are targeted in autoimmune endometriosis. Reproductive 

Biomedicine Online16, 2008; 817-824     

4. Gajbhiye R, Sonawani A, Khan S,  Suryawanshi A, Kadam S,  Warty N, Raut V and Khole  V. 

Identification and validation of novel serum markers for early diagnosis of Endometriosis. Human 

Reproduction,27,408-17;2012.  

5. Gajbhiye R, Bendigeri T, Ghuge A, Bhusane K, Begum S, Warty N, Sawant R, Padte K, Humane 

A, Dasmahapatra P, Chauhan A and Khan S. Panel of Autoimmune Markers for Noninvasive 
Diagnosis of Minimal–Mild Endometriosis: A Multicenter Study. Reproductive Sciences, 2016, Jul 

8. pii: 1933719116657190. [Epub ahead of print] 
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Rituparna Sinha Roy 
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Email: rituparna@iiserkol.ac.in 

 

Engineering peptide based biomolecules with tailored functionality can be harnessed 

as new tools to develop next generation therapeutics. The key research focus of our 

laboratory is to engineer nature inspired peptide based therapeutic molecules having 

better proteolytic stability and modulate their structural and functional properties for 

clinical applications. In addition, by nanobiotechnology approach, we formulate 

therapeutic molecules for translating basic research into clinical applications. 

Potential applications range from improved peptides that facilitate efficient 

intracellular delivery of siRNA and fibrin-inspired peptide based sealants that 

facilitate faster blood clotting compared to natural fibrin. 
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Glutamine and Asparagine  
 

K. Muruga Poopathi Raja 
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An increasing number of studies demonstrate the abundance of homopeptide repeate motifs in 

proteins, their important roles in biological processes, and their link to a number of hereditary 

and age-related diseases.
1
 In particular, several poly-Q-containing proteins are associated with 

inherited neurodegenerative disorders, including Huntington’s disease, spinobulbar muscular 

atrophy, dentatorubral-pallidoluysian atrophy, and different forms of spinocerebellar 

ataxia.
2
A recent genome-wide survey found that prion-forming proteins were more likely to 

be N-rich than Q-rich.
3
 A very recent study provides an in-depth analysis of the contributions 

of N and Q residues to prion formation in yeast.
4
Infection with the apicomplexan parasite 

Plasmodium falciparum causes Malaria and results more than one million deaths annually, 

mostly among children under the age of five. Interestingly, more than 30% of the sequence 

contains unusual homorepeats, especially, Poly-Asn.
1 

The consequence of utilizing single 

amino acid repeats is that repeat expansion can result in the formation of ordered aggregates 

or fibrils. Such an event could result in cell death through a variety of mechanisms; the toxic 

nature of the fibril, loss or gain of function, the destruction of a large essential multiprotein 

complex, and/or the sequestering of nonspecific factors.
5
 

To unwind the mystery of high concentration of poly-N in P. falciparum, and to probe the 

length dependence of aggregation in Poly-Q, here we have undertaken an elaborate 

biophysical investigation in this ongoing projects. Here we present our recent results on the 

synthesis, purification, conformational analysis, folding and aggregation of Poly-Glutaime 

and Poly-Asparagine peptides of various lengthes. As there are largely unstructured and 

aggregating in nature of Poly-Asn/PolyGln peptides at high concentrations, it is very difficult 

to characterize by X-ray crystallography and NMR spectroscopy. Interestingly, vibrational 

spectroscopy (ATR-FTIR) have come to our rescue to investigate these folding and 

aggregates by in vitro under native conditions at very low concentrations. From the 

vibrational Amide I, II, III and A bands, the conformations and aggregating natures are 

identified under various molecular environments.  

Our recent results reveal that the length of Poly-Q/Poly-N peptdes have significant influence 

on the folding and aggregations probed by vibrational Amide band signatures. The 

morphological analysis by SEM and HR-TEM also uilized to probe their aggregation and 

fibril formation. 

 

References: 

1. Julien Jorda and Andrey V. Kajava (2010). Advances in Protein Chemistry Structural 

Biology. 79, 59-88. 

2. Orr, H. T., Zoghbi, H. Y., (2007). Annu. Rev. Neurosci.30, 575–621. 

3. Alberti S, Halfmann R, King O, Kapila A, Lindquist S, (2009). Cell 137, 146-158. 

4. Halfmann R. et al. (2011). Mol Cell.43(1), 72-84. 

5. Faux, N. G. et al., (2005). Genome Res.15, 537–551. 
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IL 23. Conventional Heating Provides Higher Quality Peptides than 

Microwave Heating or Conventional Solid Phase Peptide Synthesis at 

Room Temperature 

Hossain Saneii, William Bennett, Farshad Karimi, Robert Oberman, 

Mostafa Hatam 

AAPPTec, LLC, 6309 Shepherdsville Rd, Louisville, KY 40228 

Email: hsaneii@aapptec.com 

We investigated procedures to reduce racemization during peptide synthesis, 

including heating.  The synthesis of a series of peptides, ranging from easily 

synthesized to moderately difficult to very difficult to synthesize, was examined 

providing comparison of  the synthesis of the peptides using conventional heating, 

microwave heating and standard peptide synthesis at room temperature.  Conventional 

heating produced higher quality peptides than either microwave heating or room 

temperature synthesis.  Heating accelerated the chemical reactions involved and 

helped solvate the peptide-resin and expose reactive sites.  Conventional heating 

provides much better control over the reactions due to greater temperature control 

without overheating resulting in lower racemization of cysteine and histidine residues 

and higher quality peptides. 
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Peptidomimetics 
 

Kiran Bajaj 
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Peptides serve an important key role in drug discovery processes due to their versatile 

physiological functions in living cells. Covalently bonded C- or N-terminal domains 

of a peptide with other bioactive moieties at definite sites are well explored for 

studying various in vitro and in vivo biological relevant processes. In this context, 

different libraries of amino acid- and peptide-conjugates with heterocyclic 

pharmacophores, vitamins, sugars, steroids and antibiotics have been synthesized by 

utilizing benzotriazole methodology in high yields and high chiral integrity. [1-6] 

Peptidomimetics such as thiadiazolyl peptides, hydrazino peptides, β-phenylalaninyl 

peptides, and β-hydroxytryptophan appended peptides were synthesized by utilizing 

benzotriazole activation or newer ligation strategies. [7-10] 
 

 
 

1. Katritzky, A. R.; Bajaj, Kiran; Charpentier, M; Zadeh, E. G. (2010) Amino acyl conjugates of nitrogen 

heterocycles as potential pharmacophores. J. Org. Chem.75, 3938-3940. 

2. Bajaj, Kiran; Panda, S. S.; El-Nachef, C.; Katritzky, A. R. (2012) Syntheses of chiral N-(protected) tri- 

and tetrapeptide conjugates. Chem. Bio. Drug Des.80, 17-26. 

3. Bajaj, Kiran; Panda, S. S.; Ibrahim, M. A.; El-Feky, S. A.; Katritzky, A. R. (2013) Introduction of 

histidine units using benzotriazolide activation. J. Pept. Sci.19, 110-117. 

4. El-Nachef, C.; Bajaj, Bajaj, Kiran; Koblick, J.; Katritzky, A. R. (2012) Microwave-assisted formation of 

peptide–vitamin conjugates. Eur. J. Org. Chem.23, 4412-4419. 

5. Panda, S. S. Bajaj, Kiran; Marvin, M. J.; Francis, S. M.; Katritzky, A. R. (2012) Quinine bis-conjugates 

with quinolne antibiotics and peptides: synthesis and antimalarial bioassay. Org. Biomol. Chem.10, 8985-

8993. 

6. Kumari, S.; Shakoor, S. M. A.; Bajaj, Kiran; Nanjegowda, S. H.; Mallu, P.; Sakhuja, R. (2016) Copper-

catalysed C-N/C-O coupling in water: a facile access to N-coumaryl amino acids and fluorescent tyrosine 

& lysine labels. Tetrahedron Letters 57, 2732-2736. 

7. Katritzky, A. R.; El-Nachef, C.; Bajaj, Kiran; Kubik, J.; Haase, D. N. (2010) Efficient syntheses of 

thiadiazole peptides. J. Org. Chem.75, 6009-6011. 

8. Panda, S. S.; Bajaj, Kiran; El-Nachef, C.; Katritzky, A. R. (2013) Syntheses of hydrazino peptides and 

conjugates.Eur. J. Org. Chem. 23, 4156-4162. 

9. Panda, S. S.; El-Nachef, C.; Bajaj, Kiran; Al-Youbi, A. O., Oliferenko, A.; Katritzky, A. R. (2012) Study 

of chemical ligation via 17-, 18-, and 19- membered cyclic transition state. Chem Biol Drug Des. 80, 821-
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10. Bajaj, K; Sakhuja, R.; Pillai, G. G. (2016) Traceless reductive ligation at tryptophan site: a facile access to 

β-hydroxytryptophan appended peptides. Org. Biomol. Chem.14, 9578-9587. 
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OP 01. Miniature Lipo-peptidomimetics with Potency against 

Methicillin-Resistant Staphylococcus aureus Biofilms 
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aAntimicrobial Research Laboratory, School of Environmental Sciences, Jawaharlal Nehru University, 
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Biology, Mall Road, Delhi-110007, India. 

 

BACKGROUND 

Biofilm-associated methicillin-resistant Staphylococcus aureus (MRSA) is a leading 

cause of infections in the community and nosocomial environments. Biofilms 

complicate infections by harboring genetically heterogeneous and slow growing 

bacterial populations which exhibit substantial recalcitrance to clinically used 

antibiotics
1
. Cationic antimicrobial peptides are potential alternatives to antibiotics as 

they are effective at eradicating biofilms and are less susceptible to resistance 

development
2
. However their clinical applications are limited due to cytotoxicity, 

protease instability and high synthesis cost. Here we report design, synthesis and 

staphylocidal potency of a focused series of structurally novel peptidomimetics with 

+3 charges and 60% hydrophobic residues. Out of the series, two most active 

lipopeptides comprised of primary sequence Arg-X-(12-aminododecanoic acid)-X-

Arg (where X = Tryptophan (Trp) or D-naphthylalanine (DNal) and Arg is arginine). 

 

RESULTS 

The peptidomimetics were synthesized using solid phase peptide synthesis strategy 

and purified on RP-HPLC. Three active sequences showed minimum inhibitory 

concentration between 0.7-22.7 µg/mL against clinically relevant pathogens S. 

aureus, MRSA, Methicillin-resistant S. epidermidis and Vancomycin-resistant 

Enterococcus faecium. Time-kill curves at 10 × MIC showed bactericidal (4.9-log 

reduction) and bacteriostatic (0.9-log reduction) effects for Trp and DNal containing 

sequences at 24 h respectively. The active sequences were stable in serum, showed 

negligible hemolysis up to 20 × MIC and exhibited a membrane 

depolarizing/disruptive mode of action against planktonic MRSA cells. 

Encouragingly, the active sequences eradicated stationary phase MRSA and inhibited 

biofilm formation at 4 × MIC. Against 48 h mature MRSA biofilms, sequence 7 

showed significant killing (p<0.05) while glycopeptides antibiotic vancomycin was 

ineffective under identical conditions. 

 

CONCLUSION 

Collectively, the present work affords two economically viable, serum-resistant and 

cell selective peptidomimetics with consolidated potency against planktonic, 

stationary and biofilm embedded MRSA. We anticipate that the design template 

presented will allow further development of clinically viable molecules with 

effectiveness in biofilm-related infections. 

 
1.   Flemming, H. C., Wingender, J., Szewzyk, U., Steinberg, P., Rice, S. A., Kjelleberg, S. (2016) 

Biofilms: an emergent form of bacterial life. Nat Rev Microbiol. 14, 563-75. 

2.     Pletzer, D, Hancock, R. E. (2016) Antibiofilm Peptides: Potential as Broad-Spectrum Agents. J. 

Bacteriol. 198, 2572-8. 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Pletzer%20D%5BAuthor%5D&cauthor=true&cauthor_uid=27068589
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hancock%20RE%5BAuthor%5D&cauthor=true&cauthor_uid=27068589
https://www.ncbi.nlm.nih.gov/pubmed/27068589
https://www.ncbi.nlm.nih.gov/pubmed/27068589
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BACKGROUND 

Proteins misfolding/partially unfolding states tends to form aggregation which further 

leads to form the platform of initiating the pathological conditions in cellular micro 

environment evolving fatal diseases like Alzheimer, Type-2 Diabetes, Huntington’s 

Disease etc. These proteins are susceptible in misfolded or unfolded forms involving 

“amyloid plaques”, where it expose its hydrophobic region to glue with inter or intra 

residual contacts. The diseases are been explored thoroughly by means of biological, 

biophysical and in silico approaches  however, no ultimate therapeutic solution has 

been implemented. In our study we have taken recombinant bovine insulin as a model 

protein for studying the anti-fibrillation effect of our newly designed peptide (ST1). 

 

RESULTS 

CD data suggests that free insulin can convert into β-sheet rich structure, while these 

β-sheet rich structures are profoundly inhibited by our designed peptide. This was also 

monitored by ThT assay. From DLS we observed, after 150 mins of incubation at 

62
o
C, free insulin has a  diameter of 1000 nm while after 150mins of the incubation at 

the same temperature the diameter of ST1-insulin complex is around 250nm, which is 

almost 4fold less than that of free insulin. Isothermal titration Calorimetry deciphered 

1:1 binding of peptide to insulin. DOSY NMR captured 57 kDa insulin aggregate 

while insulin-peptide aggregate was found 10 kDa in molecular mass. The SEM and 

TEM displayed well-defined amyloid fibril structure in free insulin and aggregated 

clusters in ST1-insulin complex. STD NMR and MD simulation studies demonstrate 

atom specific interactions between the peptide and the protein. 

 

CONCLUSION 

In this report, we have developed a short peptide ST1 which eventually shows an 

inhibiting effect on protein aggregation. From the kinetics study, we get that, the 

fibrillation process of insulin was interrupted by ST1 as it inhibits the lag phase, 

though slowing down the log or exponential phase. The structural study provides the 

same conclusion as we get from kinetics study. The purpose behind this interpretation 

is that ST1 interacts with the monomer insulin and prevents its dissociation and 

further oligomerization. Also, we get the mechanism of ST1 interacting with insulin 

monomers from simulation study and STD NMR. We are looking forward to working 

with this ST1 against several other misfolded proteins. In conclusion ST1 can have 

the potential to act as a therapeutic agent. 

 
1. H. H. Lee, T. S. Choi, S. J. Lee, Y. H. Ko, W. J. Kim, K. Kim and H. I. Kim (2014) 

Supramolecular Inhibition of Amyloid Fibrillation by Cucurbit[7]uril Angew Chem Int Ed Engl, 

53, 7461-7465. 

2. V. Banerjee, R. K. Kar, A. Datta, K. Parthasarathi, S. Chatterjee, K. P. Das and A. Bhunia (2013) 

Use of a Small Peptide Fragment as an Inhibitor of Insulin Fibrillation Process: A Study by High 

and Low Resolution Spectroscopy PLoS One, 8, e72318. 
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BACKGROUND: Thioamide is the strictest isostere of peptide bond where carbonyl 

oxygen is replaced by sulphur. However, this subtle modification is attributed to a 

significant change in the bond lengths, electronegativity and hydrogen bonding 

capability and hence gives rise to altered physi-cochemical properties of 

thioamiodated peptide. Unlike other surrogates, thioamides are planar and retain two 

sp
2
-hybridized atoms in the main chain and thus participate in most of the native 

interactions of peptide bond. Despite having all these characteristics, the lack of an 

easy to implement, fast and economic synthetic protocol for the site-specific 

installation of this moiety onto any given peptide sequence has ensued in the lack of 

interest to explore this novel peptide bond surrogate. 
 

RESULTS: We have developed a significantly improved conventional synthetic 

methodology for the thionation of commercially available orthogonally protected 

amino acids. Furthermore, we have established that the protocol is efficient for site 

specific incorporation of these building blocks on growing peptide chain in Fmoc-/t-

Bu based solid phase peptide synthesis. 

The utility of such ‘backbone-modified’ cyclic peptides as molecular scaffolds has not 

been explored so far. Macro cyclization brings about restrictions on the possible 

conformations of peptides allowing a greater preorganization of pharmacophore to 

attain certain bioactive conformations, as compared to their linear congeners. For our 

studies we selected cyclic penta-alanine peptides, the smallest cyclic peptides 

possessing strain-free all-trans-peptide bonds and is deprived of any influence of the 

side chain on the overall conformation of the macrocycle. We also investigated the 

properties of cyclic hexa-alanine peptides. Both of these model macrocycles had fixed 

pattern of chirality as template structures. We observed that similar to native pen-ta- 

or hexa- cyclic peptides, mono thionated cyclic peptides are conformationally 

homogeneous and possess all-trans conformation in the NMR time scale. Also we 

observed presence of classical β-II’, γ, inverse γ and β-VI turns, suggesting the 

compatibility of thioamides with the standard turns. High resolution solution 

structures of these peptides shows that the spatial screening of thioamide analogues of 

cyclic ala-peptide adopts well defined conformations. 
 

CONCLUSION: This comprehensive study is intended to illustrate the ease of 

synthesis of thioamide containing cyclic peptides. Structural insights add an 

advantage to utilize these class of peptides as potential scaffolds, which when 

decorated with appropriate side chains from a bioactive sequence, could be utilized 

for the screening and identification of leads against any biological target.  
 

Mukherjee, S. Verma, H. Chaterjee, J. (2015) Efficient Site-Specific Incorporation of Thioamides into 

Peptides on a Solid Support. Org. Lett. 17(12), 3150-53. 
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BACKGROUND: Transcription factors are the core elements of gene regulatory networks. 

High specificity of transcription factors towards their target site(s) over the vast amount of 
non-target genomic DNA, is essential for their function. Among the different ligand binding 

peptide motifs, Helix-Turn-Helix (HTH) motif is the principle motifs employed by 

transcription factor in recognizing DNA. How the peptide motif recognise the particular target 
sequence and transcription factors form stable specific complexes only at the target sequences 

and initiate highly specific reactions in face of such stiff competition from non-target 

sequences, is not fully understood and is an unsolved problem in molecular recognition. 

 
RESULTS: We study a well-characterized prokaryotic transcription factor lambda and gal 

repressor complex with the operator DNA using molecular modelling and simulation 

techniques. These repressor proteins can interact with multiple target sequences and forms 
biologically important DNA-protein complexes. In there functional states the proteins are 

mostly dimeric. We observe that the specific recognition of DNA sequences occurs through 

the HTH motif in the N-terminal domain. A large number of direct interactions take place 
between the recognition helix and the major groove of the operator sequence DNA. Residues 

from the helix turn helix region and N-terminal flexible arm make site specific hydrogen 

bonds with the consensus and non-consensus half of the DNA. The difference of hydrogen 

bonding network in the binding site and deformation of DNA base pair steps in the two half 
are also observed. The two subunits in the complex one binds to consensus half and another to 

non-consensus half show different enhanced dynamics, including that of the residues at or 

near the DNA interface. Consensus half is untwisted more due to relatively stable and strong 
sequence specific hydrogen bonding with the Glutamine and Serine residues in HTH motif. 

Asymmetric flexibility of different DNA binding regions is emerged in terms of 

conformational entropy. Conformational entropy of the protein residues in the HTH region is 

higher in case of protein subunit which binds to consensus half than the protein subunit binds 
to non-consensus half. In the λ-repressor system, we observe that DNA sequence can 

allosterically modulate the dynamic character of the domain of the protein far away from its 

DNA-protein interaction site.  
 

CONCLUSION: Asymmetric binding and dynamics of the N-terminal DNA binding 

domains of the two subunits of repressor protein indicates the role of DNA sequence specific 
interactions. We conclude that the role of DNA site specific recognition through HTH motif is 

very important in the context of transcription factor binding and gene regulation. We propose 

that DNA induced allostery, mediated by changes in protein dynamics, differentially 

stabilizes the site-specific gene regulatory complexes. 

 
Naiya G, Raha P, Mondal M, Pal U, Saha R, Chaudhuri S, Batabyal S, Pal S, Bhattacharyya D, Maiti N 

and Roy S. (2016) Conformational Selection Underpins Recognition of Multiple DNA sequences by 

Proteins and Consequent Functional Actions. Physical Chemistry Chemical Physics, 18(31):21618-28.  
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BACKGROUND: In the realm of peptide chemistry, the helical structure of peptide 

plays a vital role in imparting key biological properties to it. For example, the 

disturbance in the secondary structure of peptide imputes to the various 

neurodegenerative diseases such as Alzheimer, Parkinson’s etc. Therefore in order to 

investigate the mode of action of such proteins, it is pertinent to design and develop 

the modified peptide which could be used to mimic the functioning of these proteins 

in biological system. In this connection, researchers have designed and synthesized 

peptide chains having crown ethers of various sizes and types of heteroatom present. 

It has been demonstrated that in all such synthesized crown containing, the crown 

rings contributes in modifying the structure of peptide chain and imparts ion channel 

capacity and helicity to it. Apart from that, some tyrosinase inhibition activity of these 

peptides has also been observed. The works presented here will cover highlights of 

the various facets of 12-crown-4 containing dipeptide Boc-12-C-4-DOPA-Gly-OMe. 

RESULTS: The first crystal structure of dipeptide Boc-12-C-4-DOPA-Gly-OMe was 

studied by us in enantiomeric and racemic forms. Two distinct crystal structures of the 

peptide were obtained where solvent played a crucial role. In one case solvent 

molecule (water) crystallized in the unit cell which alters the hydrogen bonding and 

consequently results in different crystal packing. Further, biological studies were 

carried out with the chiral form of dipeptide. Interestingly, this peptide was potentially 

induces cell cycle arrest and apoptosis in rat eggs in dose dependent manner. 

Moreover this dipeptide has shown better inhibition activity against mushroom 

tyrosinase in comparision with reference compound kojic acid. 

CONCLUSION: Overall the present works disclose various interesting structural and 

biological features of novel crown containing dipeptide Boc-12-C-4-L-DOPA-Gly-

OMe. We report success at crystallizing and solving the structure of elusive benzo-12-

crown-4 side chain containingdipeptides in enantiomeric and racemic forms.The 

present study suggests that a purified dipeptide-induces generation of H2O2 that led 

to cell cycle arrest at M-II stage and apoptosis in treated eggs.The apoptosis inducing 

ability of this peptide advocates that it can be used as a potential candidate for the 

development of contraceptive drugs. These works along with the finding from 

different research groups signifies that such crown peptides could be compounds of 

immense therapeutic.  
 

1. Structures and conformation of a benzo-12-crown-4 containing dipeptide. Garima Tripathi and 

Gurunath Ramanathan, Peptide science 2015, 104, 148-155. 

2. A 12-crown-4 ether containing dipeptide induces egg apoptosis in vitro. Garima Tripathi, Anima 
Tripathi , Shail K Chaube and Gurunath Ramanathan, International Journal of Peptide Research and 

Therapeutics, 2015, 21, 237-382. 

3. “Crown ether peptides: Synthesis, characterization and their studies”,2016, Lambert Publication, 

ISBN (978-3-659-91881-0) 

4. Patent filed- Title: TYROSINASE INHIBITORS Application No : EP15202739.7 (European Patent 

Office) Application Date : 24-Dec-2015. 
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ABSTRACT 

Selenocysteine i.e. 21st aminoacid is co-translated by codon UGA. It is a part of the 

active site of many redox active enzymes throughout all domains like prokaryotes, 

eukaryotes and archaea. [1] Because of its unique properties such as lower pKa (5.47) 

and high reduction potential than cysteine make more suitable for the proteins 

involving in redox reactions and anti-oxidant activity.[2] Incorporation of 

Selenocysteine into the proteins is challenging as well as multistep process. With the 

help of additional factors amber codon is used for its co-translational incorporation 

during selenoprotein synthesis. Although there are some reports for insertion of Sec 

into a protein but they involves robust and complex techniques. It is proposed that 

biosynthetic mechanism for Selenocysteine generation involves conjugate C−Se bond 

formation from a dehydroalanyl-tRNASec intermediate. [3]  

Dehydroalanine (Dha) is the most used precursor for the post translational 

modifications on proteins. Recently Peter Schultz and coworkers have shown that it is 

possible to generate Dha at specific positions by incorporation phenylselenocysteine 

into proteins via bioorthogonal insertion followed by oxidative elimination of phenyl 

group [4] 

We choose Dha and photo labile protecting group (ortho-nitrobenzyl) as precursors to 

generate active selenocysteine into polypeptides. 
 

 
Scheme: Selenopeptide synthesis through Dha intermediate 

 

a) PMB diselenide and NaBH4 b) ONB diselenide or ONB selenocyanate and NaBH4 in MeOH and 0.5M sodium 
phosphate buffer pH-8. 

 

REFERENCES 

1. Mugesh, G.; du Mont, W. W.; Sies, H. Chem. Rev. 2001, 101, 2125–2179 

2. Byun, B. J.; Kang, Y. K. Biopolymers 2011, 95, 345–353. 

3. Yuya A. Lin, Y. A.; Boutureira, O.; Lercher, L.; Bhushan, B.; Paton, R. S.; Davis, B. 
G.  J. Am. Chem. Soc. 2013, 135, 12156−12159. 
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BACKGROUND 

cis/trans isomerism is the crucial rate-limiting step in a number of proteins. Both the cisPro 

and the transPro isomers of Xaa-Pro peptide bonds exist simultaneously in equilibrium in 

most solutions. The transPro forms predominate (>80%) in most solutions and the local 
electronic and steric influences on their stability are much better understood in both solution 

and solid states. The local interactions influencing the cisPro motifs, on the other hand, are 

yet to be similarly understood. One ‘local interaction’, that has gained recent interest is at 

Xaa-cisPro-Aro motifs (Aro is aromatic residue) where the H
α
 nucleus of Xaa is close enough 

to the aromatic side chain of Aro residue to shift undergo an upfield shift in the ¹H NMR, by 

~0.3 to 2 ppm! Based on this premise and the statistical prevalence of these interactions at 

Xaa-cisPro-Aro motifs in protein crystals and the improved fractions of cisPro forms in 

solution when Aro follows it, compared to Ala, these H
α

Xaaaromatic proximities have been 

assigned the status of electronic C-H interactions in recent reports.  

 

RESULTS and CONCLUSION  

 
Here we carefully design minimal model peptides containing the Xaa-Pro-Aro and Xaa-Pro-
Alp sequences (Alp is aliphatic residue), which are devoid of any local interactions other than 

the weak H
α

Xaaaromatic/aliphatic contacts in their cisPro forms and study the nature of these 
local interactions in both solution and in crystals. Both investigations reveal: firstly these 

interactions are fundamentally van der Waals in nature and secondly the backbone 

conformational preferences are the origins for the proximity between these interacting 
residues. Thus, similar interactions occur even when neither of the interacting partner is an 

electronic -donor and similar backbone conformations are observed even when no inter-
residue interactions occur. Best inter-residue interactions occur in both solution and in 

crystals for Xaa-cisPro-Alp (rather than Xaa-cisPro-Aro) registers. DFT calculations clearly 
reveal van der Waals bonding between the the Xaa and Alp side chains. Additionally, only 

those Xaa-cisPro-Aro registers show local inter-residue XaaAro interactions, in which Xaa 
is not positively charged. Similar results are observed in protein crystal structures also where 

van der Waals, rather than electronic, interactions predominate between H
α

Xaa and aromatic 

side chains. There is clear lack of correlation between the equilibrium constant values for the 
cis/trans isomerism, and either the acidity of the C

α
Xaa-H bond or the basicity of the aromatic 

ring. Based on these direct evidences in the form of crystal structures, DFT calculations and 

solution NMR analyses, we demonstrate that the inter-residue interactions at cisPro motifs are 

actually van der Waals in nature – observance of C-H type contacts are their serendipitous 
consequences.  
 

Ganguly, H.K. Majumder, B. Chattopadhyay, S. Chakrabarti, P. Basu, G. (2012) Direct evidence for 

CH...π interaction mediated stabilization of Pro-cisPro bond in peptides with Pro-Pro-aromatic motifs J. 

Am. Chem. Soc.134, 5661-9.  
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BACKGROUND: Cationic antimicrobial peptides (CAPs) form part of the biological 

defense system against a wide range of microorganisms
(i)

 and recently, there has been 

renewed interest in CAPs for the treatment of bacterial infections, especially 

multidrug-resistant (MDR) pathogens, including MTB. Gramicidin S (GS, in Fig. 1), 

one of the most discussed CAPs, is active against Gram positive and Gram negative 

bacteria as well as fungi and has also been tested against MTB in isolated reports.
(ii) 

The cyclic decapeptide GS adopts a β-pleated sheet structure where the two anti-

parallel β-strands are held together by the type-II′ β-turns on two sides, induced by the 

D-Phe-Pro residues.
(iii) 

The important amphiphilic nature of the peptide comes from 

the orthogonal orientation of the hydrophobic and hydrophilic units. Several efforts  

have been made to develop modified versions of GS by changing both the strand and 

turn regions in order to increase its potency by decreasing its cytotoxicity. We 

envisaged modifying the β-turn unit D-Phe-Pro of GS with a suitably functionalized 

tetrahydrofuran amino acid (Taa), a dipeptide isostere carrying a substituent at its C6-

position that resembles the side chains of D-Phe residues of GS. 

 

RESULTS: These analogues preferred to remain in a single conformation in the 

NMR time scale. Medium range nOes between ValNH ↔ TaaC5H, TaaC6H and 

LeuNH suggest their close proximity in these molecules. In addition, only minimum 

deviation was observed in the chemical shift positions (Δδ/ΔT) from variable 

temperature (VT) studies for ValNH and LeuNH compared to OrnNH and TaaNH, 

which show higher Δδ/ΔT values, suggesting their participation in H-bonding similar 

to wild type GS. As expected, GS exhibited the lowest MICs against the Gram-

positive as well as Gram-negative bacteria and MTB but highly toxic for hRBCs 

(50% hemolysis at 40 μM) and mammalian Vero cells (CC50 = 10 μM). GS analog 

containing (2R,5S,6R)-Taa, which had the best structural fit with GS, showed greatly 

reduced toxicity while retaining its antibacterial activity.  

The other 2,5- cis Taa containing analogue showed only moderate 

antibacterial activity but neither of the 2,5-trans Taa containing analogues showed any 

antibacterial or haemolytic activity. Against MTB, peptides (2R,5S,6R)- and 

(2R,5R,6R)-Taa showed good activity, though both were considered cytotoxic, with 

selectivity indices (SI) of ≤10 against Vero cells.   
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Fig. 1 

 

The most promising anti-tubercular activity was exhibited by analogs containing 

(2S,5S,6R)- and (2S,5S,6R)-Taa (MIC = 6.25 μM, SI > 20, no haemolytic activity). 

More significantly, their activities were bactericidal (MBC = 12.5 μM) and they were 

also able to kill MTB within mouse macrophages (>65% reduction in CFU), a model 

that mimics the growth environment of a natural infection with MTB.  

 

CONCLUSION: The most important drawback of GS, which prevents it from being 

developed for therapeutic purposes, is its cytotoxicity. In this study, we found 

(2S,5R,6R)- and (2S,5S,6R)-Taa based analogs, synthesized by us, could be termed 

‘non- toxic’ with a high selectivity index compared to GS. Peptides (2R,5S,6R)- and 

(2R,5R,6R)-Taa based analogs were also less cytotoxic than GS. In summary, the 

results of this study suggest that the newly developed GS analogues have high 

specificity towards MTB with minimal toxicity for mammalian cells.  

 
(i) (a) Epand, R. M. Vogel, H. J. (1999) Biochim. Biophys. Acta, 1462, 11–28; (b) Zasloff, M. (2002) 

Nature, 415, 389– 395. 
 

(ii) (a) Linder, J. U. Hammer, A. Schultz, J. E. (2004) Eur. J. Biochem. 271, 244–245; (b) McLeod, C. 

(1948) J. Bacteriol. 56, 749–754.  

 

(iii) Knijnenburg, A. D. Kapoerchan, V. V. Grotenbreg, G. M. Spalburg, E. Neeling, A. J. D. Mars-

Groenendijk, R. H. Noort, D. Otero, J. M. Llamas-Saiz, A. L. Raaij, M. J. V. Ravensbergen, B. 

Nibbering, . P. H. Marel, G. A. V. Overkleeft H. S. Overhand, M. (2011) Bioorg. Med. Chem. 19, 

3402–3409. 

 

(iv) Pal, S. Ghosh, U. Ampapathi, R. S. Chakraborty, T. K. Series - Topics in Heterocyclic Chemistry, 

Vol. 49, Chapter - Peptidomimetics II, 2015, Springer Berlin Heidelberg, 159-202 
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BACKGROUND 

In the present scenario the need for prodrugs is increasing to minimise the problem 

associated with parent drugs for solubility, bioavailability, stability and specific 

activity. In the present work epoxide derivatives are synthesized from active drugs 

with hydroxyl substitution. The epoxide derivatives of drugs are converted to their β-

amino alcohol functional group is found to increase the bioactivity of organic 

molecules. 
 

RESULTS 

A new methodology was developed for the synthesis of highly bioactive β-amino 

alcohol analogues of drugs from their epoxide derivatives. Under controlled condition 

epoxide opening with small peptides is selective to β-amino alcohol and secondary 

alcohol is major product instead of primary alcohol. (Fig.1). It is observed that 

epoxide opening is selective and dependent on temperature and nature of solvent. 

 

 

 

 

 

 

 

Fig.1:  

 

β-amino alcohol drug derivatives synthesized successfully. The synthesised β-amino 

alcohol drug derivatives are characterized by mass, IR, NMR spectroscopy. Their 

bioavailability was screened against cancer cell lines. 
 

CONCLUSION 

It has been found that bioactivity and bioavailability of synthesized β-amino alcohol 

drugs is more specific and improved compare to their parent drug molecules.  
 

1. A. R. Chabukswar, B. S. Kuchekar, S. C.  Jagdale, Vasant V. Chabukswar (2016) Synthesis 

and evaluation of Analgesic,anti-asthmatic activity of (E)-1-(8- hydroxyquinolin-7-yl)-3-

phenylprop-2-en-1 ones),  Arabian Journal of Chemistry. 9, 704-712 

2. P. K. Chhattise, Vasant V. Chabukswar. (2014) One Dimensional CdS Nanostructures: 

Heterogeneous Catalyst for Synthesis of Aryl-3,3’-bis(indolyl)methanes, RSC Advances, 54, 

28623-28627.   
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BACKGROUND: Marine organisms secret innumerable chemical compounds, a 

substantial number of which have significant therapeutic promise. Out of them, our 

particular interest lies in the conopeptides, which are neurotoxins, produced by marine 

cone snails. They are very selective in targeting human neuro-receptors and hence, 

researched extensively to be developed as non‐addictive pain relievers.
1-3

They are 

characterized by multiple cysteine residues, which may give rise to several disulfide 

bond isoforms, when synthesized from linear precursors. Structural elucidation and 

separation of such disulfide-mediated isoforms are challenging and often impossible 

to realize. The distinct isoforms possess unique structural and functional properties 

involving differences in potency and other attributes.
1
Our present research is to 

understand the structure of conotoxins in different solvents and the associated 

disulfide scrambling equilibrium using molecular dynamics (MD) simulations. 
 

RESULTS: Our classical MD simulations show the contrasting structural evolution of 

a conotoxin, AuIB, in water and a highly viscous ionic solvent 1-butyl-3-

methylimidazolium Chloride (IL). Thermal melting simulations in the temperature 

range 305-400 K reveal a very interesting IL induced conformational switch from 310- 

to -helix in AuIB.
4
 Replica Exchange MD simulations help scan the conformational 

space encompassing the disulfide-mediated isoform populations of AuIB in water and 

a biocompatible ionic liquid 1-ethyl-3-methylimidazolium acetate, [Im21OAc]. The 

results indicate strong solvent control in biasing the disulfide scrambling equilibrium 

of AuIB towards the native globular form in [Im21OAc]. 
 

CONCLUSION: Our simulations shed light on the general aspects of ionic solvation 

in biomolecules. The results indicate that in contrast to water, highly ionic and 

viscous solvents frustrate secondary structural motifs in the peptide at low 

temperature. This destabilizing effect of IL gradually fades as the temperature is 

raised owing to significant restructuring of the first solvation shell and H-bonding 

network of the peptide. Replica exchange simulations expose the strong solvent 

control of the disulfide-bond isoform population ratio as also observed in recent 

experimental studies.  
 

1.    Miloslavina, A. A. Leipold, E. Kijas, M. Stark, A. Heinemann, S. H. Imhof, D. (2009) J. Pept. Sci.,

 15, 72-77. 

2.    Lewis, R. J. Garcia, M. J. (2003) Nature Reviews Drug Discovery, 2, 790-802. 

3. Roy, D. Lakshminarayanan, M. (2016) Biopolymers (Pept. Sc.), 106, 196-209. 

4. Sajeevan, K. A. Roy, D. (2016) Pept. Sci, DOI:10.1002/bip.23009 
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BACKGROUND 

Proteins play important roles in biochemical processes within a living cell. Quite 

often functions of proteins depend on their interaction with ligands, including small 

molecules, ions, peptides and so on. The molecular structures revealed by X-ray 

crystallography and NMR often show various ligand-recognition motifs in proteins, 

like nest, niche, helix-turn-helix, zinc finger and many more. The microscopic basis of 

recognition of ligand by the protein is not always well understood. Among the 

different ligand binding motifs, anion binding CαNN motif are observed to be 

important for recognition of free anions, like sulphate or phosphate and participate in 

different key functions. 

RESULTS 

We study the interaction of sulphate with CαNN motif present in different proteins. 

However, instead of total protein, a peptide fragment has been studied keeping the 

CαNN motif flanked between other residues containing different secondary structures. 

We use classical force field based Molecular Dynamics Simulations to understand the 

stability of this motif. Our results indicate that the structural changes in the motif 

residues influenced by sulphate are primarily governed by electrostatic interactions 

between the motif residues and the ion.  

CONCLUSION 

The strength of electrostatic attraction with anion depends crucially on the presence of 

charge abstraction moieties in the motif which accounts for strong sequence 

dependence of stability of sulphate ion in the vicinity of the motif. Based on the in 

silico observations we select and design few peptide sequences which will be 

synthesized to varifythe interaction of ions with thereceptor towards characterization 

of biophysical propertiesof anion binding receptor.  

 

1. Denessiouk, K. A. Johnson, M. S.  Denesyuk, A. I. (2005) Novel C
α 
NN structural motif for 

protein recognition of phosphate ions. J Mol Biol. 345, 611-629. 

2. Sheet, T. Banerjee, R. (2016) The ‘C
α
NN’ motif: an intrinsic lover of sulfate and phosphate 

ions. Rsc Advances. 6, 54129-54141. 

3. Sheet, T. Ghosh, S. Pal, D. Banerjee, R. (2016) Computational design of model scaffold for 

anion recognition based on the 'Cα NN' motif. Biopolymers. doi: 10.1002/bip.22921. 
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Abstract: α-helices are among the most prolific recognition elements in proteins for 

crucial biomolecular interactions. Short helical fragments excised from the native 

protein however, seldom adopt the native α-helical structure due to the entropic 

penalty involved in organizing four consecutive peptides in energetically favorable 

helical conformations. The penalty is higher where the helix-propensities of 

component residues in the turn are low. There is little order, in fact, in any short 

peptide sequence. We envisioned utilizing the i+4i backbone peptide H-bond in α-

helical structures to covalently constrain short peptide sequences in native like 

conformations, irrespective of propensities.  

Here we present the design, synthesis and incorporation of propyl linkers (–N-CH2-

CH2-CH2-N-) as novel surrogates for the peptide H-bond (-N-C=OH-N-) to 

constrain short tetrapeptides with even unfavorable helix propensities into α-helical 

conformations. Current model uniquely allows the complete conservation of all the 

residues in a native helical turn and makes no modification to any one of them. All the 

molecular recognition elements of helices are thus conserved and uniquely, any 

i+ni H-bond can be mimicked – thus allowing us unique access to constrained γ-

turn, 310-helical and -helical mimics by the same strategy. Incorporation of the novel 

H-bond surrogate leads to excellent structural mimicry in short constrained peptides 

as observed from their 
1
H, 

13
C, 2D H,H NMR and CD spectroscopic data. The 

synthetic strategy involves two crucial Fukuyama-Mitsunobu reactions and a 

macrolactamization reaction. Here we will present our design, synthesis and 

conformational analyses of short peptides constrained in different helical 

conformations with the novel propyl H-bond surrogate.  

 
Reference:  
(1) Scholtz, J. M.; Qian, H.; York, E. J.; Stewart, J. M.; Baldwin, R. L. Biopolymers1991, 31, 1463-

1470. 

(2) Cabezas, E.; Satterthwait, A. C. J. Am. Chem. Soc.1999, 121, 3862-3875. 

(3) Chapman, R. N.; Dimartino, G.; Arora, P. S. J. Am. Chem. Soc.2004, 126, 12252-12253. 

(4) Liu, J.; Wang, D.; Zheng, Q.; Lu, M.; Arora, P. S. J. Am. Chem. Soc.2008, 130, 4334-4337. 
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BACKGROUND: Dehydrophenylalanineinduces interesting biological and chemical 

properties, as peptides containing this residue show enhanced resistance to enzymatic 

degradation, provides a rich assortment of well defined structural motifs, and is also 

found in several microbial peptides and antibiotics.
1
Several aromatic amines are 

orthomercurated that are stabilized by weak N…. Hg interactions.
2
 Incorporation of 

these interactions in peptide side chains was the genesis of this study. 

 

RESULTS: In this report, we have designed and synthesized four tetra peptides (A-

D): Bz-∆Phe-Ala-Leu-Aib-OMe (A), Bz-∆Phe(OCH3)-Ala-Leu-Aib-OMe (B) and 

Bz-∆Phe(1,4 dioxin)-Ala-Leu-Aib-OMe (C), Bz-∆Phe(NPh2)-Ala-Leu-Aib-OMe (D), 

that show selective sensing of Hg
2+ 

ions in the prescence of other ions by a turn on 

fluorescence response without involvement of sulphur using an overlapping beta turn 

scaffold.  These peptides have different substituents at the para position of the 

benzene ring of ΔPhe residue (Figure 1). The crystallographic analysis reveals that 

these peptide chains adopt folded conformations with overlapping β-turns of type 

III/III.
3
 

 

CONCLUSION: We have synthesized four tetrapeptides which adopt folded 

conformation with overlapping of type III/III turns leading to the formation of an 

incipient 310 helical conformation with right handed helicity. We have also studied the 

photophysical properties of these peptides. Peptide D shows very intense fluorescence 

in visible region with emission maxima at 495 nm. Further peptide D has been 

recognized as a non sulphur florescent sensor for selective Hg
2+

 ion detection through 

the fluorescence turn-on mechanism. 

 
 

 (1) Shimohigashi, Y.; Kodama, H.; Imazu, S.; Horimoto, H.; Sakaguchi, K.; Waki, M.; Uchida, H.; 

Kondo, M.; Kato, T.; Izumiya, N. FEBS Letters 1987, 222, 251. 

 (2) Kuiling Ding, Y. W. U., Hongwen Hu, Lianfang ShenIe and Xin Wang Organometallics 1992, 11, 

3849. 

 (3) Bhatia, S.; Kumar, P.; Kaur, P.; Singh, T. P. The Journal of Peptide Research 1999, 54, 249. 
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BACKGROUND: Protein dynamics, characterized by constant fluctuation around 

the equilibrium structure and dictated by the global free energy surface, greatly 

influences its function. Molecular simulations can capture protein dynamics in 

atomistic detail. Experimental signatures of protein dynamics include B-factors in X-

ray crystallography or order parameter in NMR. Protein dynamics results from highly 

correlated backbone–side chain motion, as exemplified in protein structure database 

analyses where strong correlation is observed between populations of side chain 

rotamers and the corresponding backbone dihedral angles. However, direct 

experimental observation of correlated backbone side chain dynamics is difficult to 

observe since that calls for independent observations of backbone and side chain 

motions.  

 

RESULTS: We have studied a series of tri-peptide with a central Pro residue flanked 

by Trp at the C-termini (Ac-Xaa-Pro-Trp-NH2). NMR showed that the cis-

conformation of the peptides are stabilized by CH interaction, between -H of 

Xaa and side chain of Trp. Taking advantage of the slow backbone cis/trans 

isomerization kinetics and substantially enhanced cis-content of Xaa-Pro moieties in 

non-aqueous solvents containing LiCl, we have performed time-resolved fluorescence 

studies on the Trp residue in the peptides following solvent jump from TFE/LiCl to 

aqueous buffer. The time resolved fluorescence data fitted well with a three-

component model where, upon solvent jump, the relative populations of each 

component and ascribed to Trp rotameres g+ (1 = +60), g- (1 = -60) and t  (1 = 

180), varied exponentially with a rate constant compatible with NMR-determined 

cis/trans isomerization rates. 

 

CONCLUSION: The exponential decrease of g+ and t rotamers, known to be 

associated with the cis-isomer by NMR, and the concomitant exponential increase of 

g- rotamer, known to be associated with the trans-isomer by NMR, with a time 

constant that matches the backbone cis/trans isomerization kinetics, is a direct 

experimental evidence of concerted nature of backbone–side chain dynamics. The 

results also confirm the origin of multiple Trp lifetimes as arising from ground-state 

conformational heterogeneity (1) and the peptide system provide an excellent 

framework to understand mechanisms governing Trp lifetimes associated with CH 

interactions. 
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BACKGROUND 

Peptide toxins are disulfide rich peptide natural products derived from snake, 

scorpion, spider, cone-snail and other venomous species. The number of disulfides in 

peptide toxin varies from 1-5 disulfides and the length of the sequence varies from 10-

80 residues. Density of disulfide in peptide toxins are very high compared to proteins. 

In some of the toxins, it is as high as up to 50%, implying the significance of 

disulfides on structures of peptide toxins. Given their influence on structure and high 

density of occurrence, it is interesting to investigate conformation of disulfides in the 

peptide toxins. In the background of a conformation of disulfides in protein, 

conformational analysis of peptide toxins has revealed unique feature of conformation 

of disulfide in toxins. 
 

RESULTS 

The conformation of disulfides in proteins has been characterized using 5 dihedral 

angles associated with cystine by considering disulfides as symmetrical entities, we 

have also used 5 dihedral angles ( χ1, χ2, χ3, χ2’ and χ1’) to characterize conformations 

of disulfide in peptide toxins. Unlike proteins, the toxin disulfides are unsymmetrical 

due to the cystine pattern and specific disulfide connectivity. Conformations of 

disulfides in toxins were characterized in both X-Ray as well as NMR structures using 

the Disulfide Bond Dihedral Angle Energy Server. The results suggested the 

conformation of disulfides of peptide toxins belong to all the 32 possible 

conformations of peptide disulfide. The average DSE value of proteins (14.8 kJ mol
-1

) 

and that of toxins (10.47 kJ mol
-1

) shows that toxin DSE values are lower and have 

more stability than proteins. 
 

CONCLUSION 

Conformations of disulfides in peptide toxins fall into 32 predicted conformations of 

disulfide. A new nomenclature system was proposed for Hook classification based on 

the signs of χ2 and χ2’angles which was not present for proteins. The conformations of 

disulfides in X-Ray structures were limited compared to that of the NMR structures of 

toxins. These features will also be evident in the Ramachandran map of peptide toxins 

for both X-Ray and NMR structures of peptide toxins. The analysis of toxins in the 

bound and unbound form has revealed the possibility of using disulfide conformations 

as proxies for internal motion in toxins. 
 

 

1. Bryan Schmidt, Lorraine Ho, and Philip J. Hogg (2006), Allosteric Disulfide Bonds. 

Biochemistry 45, 7429-7433 

2. N. Srinivasan, R. Sowdhamini, C. Ramakrishnan and P. Balaram (1990), Conformations 

of disulfide bridges in proteins. Int. J. Peptide Protein Res. 36,147-155 
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BACKGROUND 
PDZ domains are peptide recognition modules (PRMs) that specifically interact with 

short peptides of length 5-7 residues present in the C-terminal of their interaction 

partners. These small modular domains are involved in the transient yet specific 

interactions and hence play an important role in the assembly of the protein 

complexes. Therefore, predicting the interaction partners for PDZ domains can help 

us to understand the molecular mechanism of diseases and in developing modulators 

for targeting these PDZ-peptide interactions. The currently available computational 

tools for prediction of PDZ-peptide interactions are training based and that restricts 

their use to similar domains only and therefore earlier we developed a fast reduced 

residue level approach for predicting interaction partner of PDZ domains which does 

not require any training (1). 

 

RESULTS 

The ROC analysis of the prediction results revealed AUC values close to 0.7 

indicating good performance of residue based approach. But for some PDZ domains, 

distinction of positives and negative peptides was not well separated. Therefore a 

domain based approach has been developed and analyzed for two of such PDZ 

domains of MAGI1 protein. We found the ~1.5-fold increase in performance of 

prediction method for both the domains. Similarly in case of GRIP2_2 PDZ domain 

ranking of peptides based on their MM-PBSA energy values resulted in improvement 

in ROC-AUC value to 0.63, compared to the ROC-AUC value of 0.47 obtained from 

residue based pair potential ranking. In addition we have also attempted to extend 

such structure based approach for PDZ domains which recognize internal peptides. In 

order to study the internal peptide recognition by PDZ domains, we have selected 

Par6 PDZ domain for which crystal structures were available in complex with internal 

as well as C-terminal peptides. Molecular dynamics (MD) simulations ranging from 

500 ns to 1 µs have been carried out on multiple cognate and non-cognate complexes. 

Detailed analysis of these MD trajectories revealed involvement of induced fit 

mechanism in internal peptide interactions and also critical residues responsible for 

this conformational plasticity are identified. These residues have been further used to 

identify the PDZ domains which can recognize internal peptides in human PDZome. 

 

CONCLUSION 

In this work we have investigated the utility of a multiscale computational approach 

which combine domain level, residue level and atomistic calculations to predict the 

PDZ ligands and extended the use of prediction algorithm to internal peptide 

recognition. 

 
1. Sain N, Mohanty D. (2016) modPDZpep: a web resource for structure based analysis of 

human PDZ-mediated interaction networks. Biol Direct. 11, 48. 
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Peptide based soft materials are increasingly attracted for their biocompatibility and 

versatile applications in the biomedical applications. In this present work, we 

investigated the formation of organogels by α/γ hybrid peptide composed of alternate 

γ
4,4

-dialkyl amino acid and Phenylalanine, in various aromatic solvents. The 

organogels are characterized by structural and morphological analyses. The 

microscopic investigations using AFM, SEM and HR-TEM revealed the self-

assembly nature and distinct morphology of this peptide in aromatic solvents. 

Vibrational spectroscopic investigations by ATR-FTIR exhibited distinct Amide 

fingerprint spectral signatures, confirming their secondary structure conformations 

and self-assembly. The peptide yielding organogels in aromatic solvents (Benzene, 

Toluene, Xylene and Mesitylene) indicated the β-sheet and/or extended 

conformations, whereas peptide in non-aromatic solvents (Acetonitrile, Chloroform, 

Dichloromethane and Methanol) showed multiple conformations failing to gelation, 

which is clearly characterized by Amide I, II and A vibrational bands.   Interestingly, 

detailed IR spectroscopic analysis revealed the heterogeneous secondary structure 

populations in non-aromatics solvents, whereas in aromatic solvents predominantly β-

sheet and/or extended conformations are populated. It is worth noting that the reverse 

sequence of the same composition not formed any gel even in any aromatic solvents. 

The present probe on the organogels by α/γ hybrid peptides elucidated the self-

assembly of peptide mediated by solvent molecules, which are driven by the inter-

molecular interactions and non-ionic forces, plausibly aromatic π-π interactions. This 

investigation clearly demonstrates the power of ATR-FTIR spectroscopy to 

characterize the gelation and non-gelation of peptides in various solvents, delineating 

the secondary structure folding and self-assembly at molecular level. 

 

 

References:  

 
Afrasiabi, R. & Kraatz, H-B., (2013), Chemistry - A Eur. J., 19 (47), 15862-15871. 

    Adochitei A. & Drochioiu G., (2011), Rev. Roum. Chem., 56 (8), 783-791. 
    Barth A. & Zscherp C., (2002), Quart Rev Biophys.35 (4), 369-430. 
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BACKGROUND :There are over hundred polyglutamine (PolyQ) containing proteins in 

the human proteome. It is not clear what the function of this tract is but its presence 

within some proteins can have a devastating effect. For nine proteins, expansion of the 

PolyQ tract is responsible for a number of dominantly inherited neurodegenerative 

diseases including Huntington’s disease (HD), spinocerebellar ataxia type 1, 2, 3, 6, 7, 

and 17, dentatorubropallidoluysian atrophy (DRPLA), and spinal and bulbar muscular 

atrophy (SBMA) beyond a threshold of approximately 35 glutamines causes a cascade of 

biological events that culminates in neurodegeneration.1 In these diseases, a repeated 

CAG motif, which encodes a polyglutamine tract, exceeds a threshold length and results 

in pathology. Repeat expansion might alter the polyGln folding thermodynamics such that 

the expanded polyGln segments take on a different three-dimensional structure that has 

toxic properties. Alternatively, toxic properties may come about via the ability of repeat 

expansion to magnify the intrinsic tendency of the polyGln sequence to form aggregates.2 

 

RESULTS : Here we have undertaken an elaborate biophysical investigation in this 

ongoing project and present our recent results on the synthesis, purification, 

conformational analysis, folding and aggregation of short Poly-Glutamine peptides. Due 

to aggregating nature of Poly-Glutamine peptides, it is very difficult to characterize by X-

ray crystallography and NMR spectroscopy. Interestingly, vibrational spectroscopy 

(ATR-FTIR) have been used to investigate these folding and aggregates by in vitro under 

native conditions at very low concentrations. From the vibrational Amide I, II, III and A 

bands, the conformations and aggregating natures are identified under various molecular 

environments.  

 

CONCLUSION: Our priliminary results reveals that the increasing length of Poly-Q 

have significant influence on the folding and aggregations probed by vibrational Amide 

band signatures. The morphological analysis by SEM and HR-TEM revealed the 

aggregation and fibril formation. 
 

1. Chiti F, Dobson CM. Protein misfolding, functional amyloid, and human disease. Annu Rev 

Biochem,2006; 75:333-366. 

2. Jahn TR, Radford SE. Folding versus aggregation: polypeptide conformations on competing 

pathways. Arch Biochem Biophys 2008; 469(1):100-117. 

3. Cody L. Hoop.Huntingtin exon 1 fibrils feature an interdigitated β-hairpin–based polyglutamine 

core, PNAS, 2016,vol. 113, no. 6,1546–1551. 

4. Patrick S. Walsh.Inherent Conformational Preferences of Ac-Gln-Gln-NHBn:Sidechain Hydrogen 

Bonding Supports a β-Turn in the Gas Phase,Angew. Chem. Int. Ed. 2016, 55, 1 – 6. 
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BACKGROUND: The introduction of backbone homologated β and γ-amino acid 

residues in the area of peptide design results diversified intramolecularly hydrogen 

bonded structures. While the conformational properties of α-amino acid in peptides and 

proteins are conveniently described by the two Ramachandran angles ϕ and ψ, the 

analysis of β-residue includes three variables, ϕ, θ (Cβ-Cα), and ψ, and for γ amino acid 

residues, four variables, ϕ, θ1 (C
γ-Cβ), θ2 (Cβ-Cα), and ψ are required. A very large range 

of non-coded amino acid both synthetic and natural, have been used in generation of 

analogues of biologically and structurally interesting compounds. A new dimension to the 

field of biomimetic structures has been introduced and studied with homologated 

polypeptide chain. D-Proline has emerged as the residue of choice in the creation of β-

hairpin, consequence of the tendency of DPro-Xxx sequences to form type-I’ or type-II’ β-

turn conformations. (S)-Pregablin (Lyrica) has been developed as a follow up compound 

of Gabapentin (Neurontin) for the treatment of epilepsy neuropathic pain, anxiety and 

social phobia.  

 

RESULTS: Our intention was to see incorporated chiral β-substituted γ-amino acid 

residue (Pregablin) in the designed peptide sequences and comparison with other achiral 

γ-amino acid residue (Gabapentin) reported earlier. To establish the number of hydrogen 

intramolecular hydrogen bonds formed in poorly solvating media like CDCl3 and strong 

hydrogen bonding solvent CD3OH are employed in NMR studies. Inspite of the 

considerable effort in getting diffraction quality crystal, only truncated pentapeptide is 

obtained, while octapeptides DPro-Pgn (3) and Aib-Pgn (5) were studied in solution state 

NMR. The stability of the structure in diverse solvents is established by the observation 

of all diagnostic NOEs expected in a β-hairpin conformation. The truncated single crystal 

developed for the pentapeptide showed polymorphic structre in X-ray diffraction.   

 

CONCLUSION: In summary, we have studied the molecular conformations of the 

peptides, which containing Pregablin in solution and in solid state in a designed peptide. 

The solution state NMR experiment reveals a characteristic of type-II’ β-turn nucleated 

hairpin stabilized by three or four cross-strand intramolecular hydrogen bonds for peptide 

(-DPro-Pgn-) in CDCl3 and CD3OH solvent. Replacement of DPro5 by Aib results in 

centrally occupied ‘Aib-Pgn’ showed conformationally fragile in polar hydrogen bonding 

solvent, which is evidence of both β-hairpin and helical conformation being obtained. The 

truncated peptide is obtained in two crystal polymorphic forms with extended helical 

structres. 

 
1.  Dumy, P.; Keller, M.; Ryan, D. E.; Rohwedder, B.; Wo¨hr, T.  J. Am. Chem. Soc.1997, 119, 918. 

2. Keller, M.; Sager, C.; Dumy, P.; Schutkowski, M.; Fischer, G. S. J. Am. Chem. Soc. 1998, 120, 

2714. 

3. Wittelsberger, A.; Keller, M.; Scarpellino, L.; Patiny, L.; Acha-Orbea, H. Angew. Chem., Int.Ed. 

2000,  39, 1111. 

4. Kantharaju,; Raghothama, S.; Raghavender, U. S.; Aravinda S,; Shamala N,; Balaram P. 

Biopolymers. 2009, 92, 405. 
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BACKGROUND 

Cell penetrating peptides are cationic peptides of less than 30 amino acids and are 

popular vehicles for DNA delivery. The cationic peptides can complex the negatively 

charged DNA by electrostatic interactions. Commonly used residues for non-covalent 

DNA complexation are arginine and lysine residues. The stability of DNA 

complexation through these residues can be studied by the ability of the peptide-DNA 

conjugate to withstand DNA degrading enzymes and the presence of competing 

negatively charged ligands. Two cationic moieties CHK6HC and R8 coupled to 

KLPVMA and AAVLLPVLLAAPAwere compared in this study. The coupled 

moieties differed in their hydrophobic character as determined by bioinformatics 

tools.  The study on the peptide-DNA complexes was carried out using simple agarose 

gel electrophoretic studies. The effect of the residues on the toxic nature of the 

peptide was evaluated using a rat RBC hemolysis assay and an MTT assay using 

NIH3T3 cells. 
 

RESULTS 

Both the cationic moieties were capable of complexing a plasmid DNA molecule of 

size > 5000 bp at a peptide to nucleic acid ratio of 1. This non-covalent complexation 

was predominantly through the cationic lysine and arginine residues at a pH of 7.4. 

The R8 moiety could stabilize the non-covalent complex and protect it from DNAses 

against which the CHK6HC moiety was not that effective. In presence of a competing 

ligand the R8 moiety/CHK6HC moiety were unable to maintain the integrity of the 

peptide-DNA complex when conjugated to KLPVMA as compared to 

AVLLPVLLAAPA. The peptides of AAVLLPVLLAAPA were however slightly 

more cytotoxic than their KLPVMA counterparts.  

 
 

CONCLUSION 

Electrostatic interactions with R8 are more DNA protective than CHK6HC. Additional 

hydrophobic interactions of aliphatic residues with the DNA make the conjugate 

resilient in presence of ligands that intend to displace the DNA molecule from its 

peptide partner.  
 

1. Upadhya, A. Sangave, P.C. (2016) Hydrophobic and electrostatic interactions between cell 

penetrating peptides and plasmid DNA are important for stable non-covalent complexation 
and intracellular delivery. J.Pept.Sci. 22. 647-659. 
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Background: Marine fish antimicrobial peptide (AMP), chrysophsin-1 possesses 

versatile biological activities but its non-selective nature restricts its therapeutic 

possibilities. Often small alterations in structural motifs result in significant changes 

in the properties of concerned proteins/peptides. Thus the presence of these motifs 

provides avenues for exploring the design of molecules with desired activities. We 

have identified GXXXXG motif in chrysophsin-1. 

Results: Proline-substituted chrysophsin-1 analogs exhibited significantly reduced 

cytotoxicity towards mammalian cells and showed broad-spectrum activity against 

Gram-positive and Gram-negative bacteria, MRSA strains and fungi. These analogs 

also retained antibacterial activity in presence of physiological salts, serum and at 

elevated temperatures indicative of their therapeutic potential. These Chrysophsin-1 

analogs also inhibited LPS-induced pro-inflammatory responses in THP-1 cells and in 

murine primary macrophages. One of these analogs showed considerable in vivo anti-

LPS activity by rescuing BALB/c mice in a model of severe sepsis. 

 

Conclusions: The results demonstrated the design of a non-cytotoxic analog of 

chrysophsin-1 with potent antimicrobial and in vitro and in vivo anti-endotoxin 

activities by modulating its GXXXXG motif. 
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Abstract: 

Peptide hydrazides can be easily 

synthesized using a new hydrazone resin, 

obtained via acylation of aminomethyl 

polystyrene by Fmoc-hydrazone of pyruvic 

acid. It was shown that the hydrazone linker 

is completely stable in the course of 

standard Fmoc SPPS. Moreover, it can 

tolerate a treatment with 5% TFA/DCM 

thus permitting selective removal of Mtt or 

related acid-labile protecting groups. 

Subsequent application of cleavage 

cocktails containing net TFA permits to obtain the desired peptides in a reasonable 

yields and purity. Synthesized peptide hydrazides can be applied as building blocks 

for the conjugation with different carrier molecules using hydrazone ligation 

technique.  

 

 

NH

O

N

NHFmoc-Aaa

O

Peptide

1) SPPS

2) Cleavage
TFA/H2O/TIS (95:2.5:2.5 v/v/v)Pyv = Pyruvic acid

HN NH2

H2N

 
 

 

Reference: 
Convenient method of peptide hydrazide synthesis using a new hydrazone resin; Pavel S. 
Chelushkin, Ksenia V. Polyanichko, Maria V. Leko, Marina Yu. Dorosh, Thomas 

Bruckdorfer, Sergey V. Burov; Tetrahedron Letters 2015; 56: 619–622; 

http://dx.doi.org/10.1016/j.tetlet.2014.12.056. 
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BACKGROUND: Small peptides are always an attractive option as therapeutics due 

to their low cost and easy large-scale synthesis. Despite having several advantages, 

they remained often elusive as successful drug candidates due to their failure in 

clinical trials especially in the area of specificity and toxicity.
(i)

 Small peptides can 

modulate several cellular processes, better than other small molecules, exhibiting 

diverse range of biological properties.
(ii)

 There are examples of blockbuster bio-active 

peptide therapeutics currently running in the market,
(iii)

 but the growth of the market 

for peptide based drugs is rather slow compared to others due to their instability in 

vivo and poor pharmacological properties.
(iv)

 Cyclic cationic peptides have a ring 

constraint, which helps it to acquire better specificity for targets in lock and key 

model, besides the cationic side chain provides improved solubility and cell 

permeability. 

 

 
Scheme 1 

 

The side chains of the cyclic peptides also play a key role in binding with the 

extracellular receptors thereby inhibiting or modulating the protein-protein 

interactions.
(v)

 Generally the ring constraints of the cyclic peptides are obtained 

through intramolecular H-bondings resulting in -, -, -reverse turn structures in the 

backbone, but the fused turn structures / restrict their conformational flexibility, 

thereby helping them to achieve better pre-organized stable conformation. Herein, we 

report the synthesis of 15-membered cyclic cationic tetrapeptides containing dipeptide 

isostere Taa with an unusual 3 architecture.  

 

RESULTS: These analogues preferred to remain in a single conformation in the 

NMR time scale. Medium range correlations between ValNH↔LeuNH suggest their 

close proximity in these molecules and also indicting the fact that they are oriented 
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towards the inner core of the cycle. The nOe between ValNH↔TaaNH indicates the 

-turn unit present in the system. In addition, only minimum deviation was observed 

in the chemical shift positions (Δδ/ΔT) from variable temperature (VT) studies for 

ValNH. Little higher deviation is observed for LeuNH. But OrnNH and TaaNH 

showed highest Δδ/ΔT values, suggesting participation of ValNH and Leu NH in H-

bonding. The MD simulations showed the following structures with nOe correlation 

(Figure 1). 

 

 
Figure 1 

 

CONCLUSION: In conclusion, we have demonstrated an unusual fused -turn 

structures in a cyclic tetrapeptide with 3architecture containing tetrahydrofuran 

amino acid (Taa). Taa played a key role in restricting the conformation of the system 

and facilitating the preceding and succeeding residues to participate in intramolecular 

H-bonding resulting in 10-membered reverse -turn structure. This H-bonding also 

oriented the LeuNH proton close to Val carbonyl, which facilitated a seven-membered 

-turn structure as well in the same molecule. Both set of macrocycles exhibited 

similar fused turn structures, with subtle variations in their conformations. Cyclic 

tetrapeptides with 3architecture containing Taa investigated in the current study 

showed stable robust fused turn structures and the design may be employed for 

developing such fused reverse turn structures as potent pharmacophore model for 

targeting extracellular and intracellular targets. 

 
(i) (a) Sato, A. K. Viswanathan, M. Kent, R. B. Wood, C. R. (2006) Curr. Opin. Biotechnol. 17, 638-

642. 

(ii)  Marx, V. (2005) Chem. Eng. News 83, 17-24.  
(iii)  (a) Watt, P. M. (2006) Nat. Biotechnol. 24, 177-183; (b) Wren, A. M. Seal, L. J. Cohen, M. A. 

Brynes, A. E. Frost, G. S. Murphy, K. G. Dhillo, W. S. Ghatei, M. A. Bloom, S. R. J. (2001) Clin. 

Endocrinol. Metab. 86, 5992-5992; (c) Ganz, T. (2003) Nat. Rev. Immunol., 710-720; (d) 

McGearya, R. P. Jablonkaic, I. Totha, I. (2001) Tetrahedron 57, 8733-8742; (e) Neuhaus, O. Farina, 

C. Wekerle, H. Hohlfeld, R. (2001) Neurology 56, 702-708.  

(iv) (a) Shen, W-C. (2003) Drug Discovery Today, 8, 607–608; (b) Hamman, J. H. Enslin, G. M. 

Kotzé, A. F., (2005) BioDrugs, 19, 165-177; (c) Şenel, S. Hıncal, A., (2001) J Control Release, 72, 

133–144. 

(v) (a) Findeis, M. A., (2002) Curr Topics in Med Chem, 2, 417-423. 
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BACKGROUND: Peptide backbone modification by replacement of an amide bond 

by a thioamide moiety has attracted considerable attention in recent years for several 

reasons. The receptor interactions of sulfur analogues of biologically active peptides 

may be more selective or more potent than their parent compounds. In addition, the 

enhanced stability against enzymatic action can be expected towards various 

proteolytic enzymes. Thioxopeptides, popularly known as thiopeptides, can be 

employed for the synthesis of a wide range of peptidomimetics including triazole, 

tetrazole, thiazole, and reduced amide isosteres as well. 

 

RESULTS 

Initi

ally, 

pept

ide 

was 

treat

ed 

with 

PCl5 

in 

the presence of catalytic amount of DMF for 20 min at room temperature followed by 

the addition of thiourea (1.5 equiv) in acetonitrile (5 mL). After 15 min of the 

reaction, the expected thioxopeptide was obtained in good yield. The protocol was 

also successfully used for the thionation of two peptide bonds, tripeptide bearing 

thioxopeptide-peptide hybrids, amino acid derived arylamides to aryl thioamides in 

good yields. 

 

CONCLUSION: Thioxopeptides and oligo thioxopeptides can be prepared in good 

yields from corresponding peptides employing thiourea as a thionating reagent. The 

method offers a high-yielding, racemization-free, and cost effective way to access the 

title compounds. The versatility of the method is demonstrated by its application to 

peptides containing differential N
α
- and carboxyl protection. Further, peptide-

thioxopeptide hybrids can be prepared by coupling to N
α
-free amino thioxopeptides in 

good yields. 

 
1. Sureshbabu, V. V. Nagendra, G. Venkataramanarao, R. (2008) Ultrasound accelerated 

conversion of Nα-urethane protected peptide esters to their thiopeptides using P2S5. 

Ultrasonics Sonochemistry. 15, 927-929. 

2. Sureshbabu, V. V. Vishwanatha, T. M. Narendra, N. Chattopadhyay B. Mukherjee, M. (2012) 

Synthesis of selenoxo peptides and oligoselenoxo peptides employing LiAlHSeH. J. Org. 

Chem. 77, 2689-2702. 
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BACKGROUND 

Antisense oligonucleotides are nucleic acids that target sequence complementary 

cellular RNAs and represent a fundamentally new type of molecules in drug 

discovery. Overcoming the limitations of nucleic acid therapeutics like 

bioavailability, nuclease resistance continues to be a challenge and oligonucleotide 

analogues with chemical improvements have become important synthetic targets. We 

have developed in our laboratory an amide-linked nucleic acid analogue and protocols 

to synthesize it efficiently, which can possibly overcome these limitations. 
 

RESULTS 

Synthesizing the amide linked RNA on solid phase required large amounts of the 

monomers using innovations and step economy. We were able to make the scheme 

efficient, scalable and economical by minimizing the usage of protecting groups.  

Detail NMR studies were carried out to assess the conformations of the sugar rings in 

the monomers. In order to understand the puckering of the sugar rings in a long 

amide-linked oligonucleotide, understanding the conformations of the monomers had 

to be carried out for which 3’-end acyl-capping and an ester on the 5’-end acid 

terminal were necessary. The proton-proton (Jl’-2’) homonuclear coupling analysis 

shows a weak H1’-H2’ cross-peak corresponding to predominant N-type 

conformation (RNA-like conformation) in these monomers. A strong H1’-H2’ and 

weak H3’-H4’ cross-peaks, on the other hand, correspond to S-type conformation 

which usually reduces the affinity of an oligonucleotide. 
 

CONCLUSION 

We show that the purine derivatives have a stronger predilection towards an N-type 

conformation and in the case of pyrimidine derivatives the influence is towards a 

lesser degree. Interestingly, the uracil derivative has about the same population 

percentage of the N-type conformation as that of a natural nucleotide.  Thus, the 

neutral backbone modification retains the native trend in sugar puckering with 

increased N-type conformers which suggests that the amide-linked oligonucleotides 

can bind with higher affinity to a complementary strand. 

 
 

1. Sunkari, Y. K; Pal, C; Reddy, T. J and Chakraborty, T. K. Tetrahedron, 2014, 70, 5455-5462 

2. Davies, D. B. and Danyluk, S. S. Biochemistry,1974, 13, 4417 

3. Altona, C. and Sundaralingam, M.  J. Am. Chem. Soc.1973, 95, 2333- 2334. 

4. Altona, C. and Sundaralingam, M.  J. Am. Chem. Soc.1972, 94, 8205 - 8212. 
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BACKGROUND 

Leishmaniasis, caused by the protozoan parasites of the genus Leishmania, is one of 

the most neglected diseases endemic in many continents posing enormous global 

health threats and therefore, the discovery of new antileishmanial compounds is of 

utmost urgency. In recent years, the interest in rational design of peptidomimetics has steadily grown 

due to the pharmacological limitation of bioactive natural peptides. For this purpose, a large variety of 
peptide modifications have been designed by incorporating conformationally constrained non-peptidic 
molecular scaffolds, such as Sugar Amino Acids (SAA), in many peptidomimetic studies. Insertion of 
these moieties in appropriate sites to restrict the conformational degrees of freedom in peptides produces 
the specific 3D structures required for binding their receptors. 
 

RESULTS 

 

Our interests in the use of SAAs as dipeptide isosteres in peptidomimetic studies along with the 
encouraging pharmacological profiles of almiramides as peptide based lead molecules having 

antileishmanial activity prompted us to synthesize a small library of sugar amino acid based linear 

lipopeptide analogues to identify potential drug candidates to treat visceral 

leishmaniasis. All the analogues were evaluated for both antileishmanial and 

anticancer activity. 

 

CONCLUSION 

The present study provided the first opportunity to design and synthesis of sugar 

amino acid (SAA) incorporated almiramide analogues. Biological data suggested that 

most of the N-methylated (permethylated) lipopeptides in general, had better activity 

profile than its non-methylated analogues. SAR and NMR studies revealed that 

introduction of the N-methyl groups inhibited the formation of any turn structure in 

these molecules that led to improved activities. 
  

1. Sanchez, L. M. Lopez, D. Vesely, B. A. Togna, G. D. Gerwick, W. H. Kyle, D. E. Linington, 

R. G.  (2010) J. Med. Chem.53, 4187-97. 

2. Chakraborty, T. K. Jayaprakash, S. Diwan, P. V. Nagaraj, R. Jampani, S. R. B. Kunwar, A. C. 

(1998) J. Am. Chem. Soc.120, 12962-63. 

3. Das, D. Khan, H. P. A. Shivahare, R. Gupta, S. Sarkar, J. Siddiqui, M. I. Ampapathi, R. S. 

Chakraborty, T. K., Manuscript submitted. 
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Background  

Purification of crude synthetic peptide mixtures often employs a multi-step 

chromatographic purification process. The first step removes most of the undesired 

components, followed by a different step to “polish” the material to the desired purity 

level. If applicable, a single step process can produce significant time and cost savings 

provided the single step could achieve the necessary purity while maintaining a 

desirable yield and throughput. A multistep process using the same stationary phase 

can provide savings of time and costs. 

 

Results and Discussion 

The work presented here demonstrates the development of a multi-step purification 

process on a single stationary phase for a commercially significant crude synthetic 

peptide mixture, Exenatide. The focus is on the initial development work, including 

the screening of multiple conditions to evaluate which steps will produce material of 

suitable purity. The investigated parameters include eluent pH, buffer components, 

and organic solvent composition. 
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BACKGROUND 

Conotoxins are disulfide rich peptide toxins derived from marine cone snails. These 

peptide toxins are short peptide of varying length from 5 - 50 amino acid residues and 

contains diverse Posttranslational Modifications (PTMs). These peptides target ion 

channels and receptors of excitable cells and hence found applications as tools in 

neuroscience and lead compounds in therapeutics. Like other natural products  

conotoxins  present in limited amount in the venom which  precluding their detail 

studies and demands for their  synthesis in laboratory.  
 

RESULTS 

 Conopeptide were synthesized by manual Solid Phase Peptide synthesis (SPPS) 

methodology using Fmoc chemistry and protected amino acids. The   C-terminus of 

protected amino acid is   activated in situ using HBTU and HOBT. Since most of the 

conotoxins are C-terminally   amidated , we have used rink amide  as solid support. 

After synthesis, peptide is cleaved off from the resin and side chain were   

simultaneously de-protected   and linear peptide is precipitated using ether. The linear 

peptide is analyzed by RP-HPLC and mass spectrometry. Formation of disulfide bond 

was achieved using DMSO (Dimethyl Sulfoxide) as an oxidizing agent.  Oxidized 

peptide was further characterized by chromatography and mass Spectrometry. 
 

CONCLUSION 

Novel conotoxin was deduced from venom duct transcription by next generation 

sequencing method of Indian marine cone snails. The predicted mature peptide was 

chemically synthesized in the laboratory and subsequently characterized by 

chromatography and mass spectrometry. The observed mass measurements and mass 

spectral sequencing methods confirms authenticity of peptide sequences. The 

formation of disulfide bond was achieved by oxidation. We will be also discussing in 

the poster the advantage of incorporation of diselenide in conotoxin to solve oxidation 

problems of  peptide disulfides.  

 

 
1: Sonti R, Gowd KH, Rao KN, Ragothama S, Rodriguez A, Perez JJ, Balaram P.Conformational 

diversity in contryphans from Conus venom: cis-trans isomerization and aromatic/proline interactions 

in the 23-membered ring of a 7-residue peptide disulfide loop. Chemistry. 2013 Nov 4;19(45):15175-

89. doi:10.1002/chem.201301722. PubMed PMID:24115170. 

2: Sudarslal S, Majumdar S, Ramasamy P, Dhawan R, Pal PP, Ramaswami M, Lala AK, Sikdar SK, 

Sarma SP, Krishnan KS, Balaram P. Sodium channel modulating activity in a delta-conotoxin from an 

Indian marine snail. FEBS Lett. 2003 Oct9;553(1-2):209-12. PubMed PMID: 14550575. 
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BACKGROUND: In present report,we are addressing two aspects of 

posttranslational modification cysteine sulfenic acid; evaluation of cysteine disulfide 

as precursors of cysteine sulfenic acid and accessing their reactivity with biological 

nucleophile barbituric acid. Protein disulfides as precursors for cysteine sulfenic acids 

are poorly explored in literature, even though they occur in oxidizing environment 

which also favors formation of cysteine sulfenic acid. Using disulfide containing 

contryphans as model peptides, we have demonstrated facile anchoring of barbituric 

acid on to the peptide disulfide through cysteine sulfenic acid. Metal ion catalyzed 

generations of reactive oxygen species were effective in oxidizing contryphan peptide 

disulfide to cysteine sulfenic acid. In view of biological relevance of barbituric acid as 

oxidative degradation product of uracil and presence of enzyme barbiturases, we have 

assessed its reactivity with nacently formed cysteine sulfenic acid.  
 

RESULTS: Contryphan peptides react with barbituric acid in presence of copper 

sulfate permitting anchoring of two molecules of barbituric acid on to the single 

polypeptide and the yield of modified peptides varies from 60-85%. Mass 

spectrometric peptide sequencing and observation of characteristic fragment ions 

resulting from cleavage around barbiturate have confirmed presence of cysteine 

barbiturates in anchored contryphans. Based on the consideration of nature of reactive 

oxygen species involved in oxidation of disulfide and cysteine sulfenic acid as 

reaction intermediate, possible mechanisms were proposed for anchoring of barbituric 

acid on to the peptide disulfide in presence of Cu
2+

 ions.  
 

CONCLUSION: Outcomes and future directions of present studies are, (1) 

Contryphans as good models for the studies of disulfide mediated cysteine sulfenic 

acid, (2) Possibility of Effective cleavage of disulfide by metal (Cu
2+

) ion generated 

reactive oxygen species, (3) Use of intramolecular disulfide as precursor for cysteine 

sulfenic acid will permit anchoring of two molecules of barbituric acid on to the same 

polypeptide, (4) Successful anchoring of barbituric acid on to the peptide disulfide 

raises curiosity to investigate structural implication of cysteine barbiturates in 

peptide/proteins, (5) Attempts to explore new reactions of cysteine sulfenic acid with 

biologically available nucleophile may help to expand our understanding of 

biochemical network of cysteine sulfenic acid.        
 

1. Gupta, V.  Carroll, K.S. (2016)  Profiling the Reactivity of Cyclic C-Nucleophiles towards 

Electrophilic Sulfur in Cysteine Sulfenic Acid, Chem Sci. 7, 400-415. 

 

2. Schmidt, M.U. Brüning, J. Glinnemann, J. Hützler, M.W. Mörschel, P.  Ivashevskaya, S.N. 

van de Streek, J.  Braga, D.  Maini, L. Chierotti, M.R. Gobetto, R.  (2011)  

Thethermodynamically stable form of solid barbituric acid: the enol tautomer,  Angew Chem 

Int Ed Engl. 50,7924-7926. 
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BACKGROUND 
 

Bacterial infection is a major cause of death worldwide. Conventional antibiotics have 

played an important role in the treatment of infectious diseases. However the 

emergence and spread of multidrug resistant pathogens has introduced a major 

challenge for 21st century medicines.Anti-microbial peptides, with a broad spectrum 

of anti-microbial activity and a novel mode of action, are promising alternative to 

conventional antibiotics. Among the vertebrates, amphibian skin is known to be a best 

source of AMPs, which are secreted by the granular glands and released to the skin 

surface upon different kinds of stimuli or predator attack. Skin of frog Clinotarsus 

curtipes of the Western Ghat region in Kerala secretes several novel anti-infective 

peptides known as host defense peptides (HDPs) or Anti-microbial peptides (AMPs). 

We isolated different peptides from this species and purified using different 

chromatographic techniques. 
 

RESULTS 
 

The peptide isolated from Clinotarsus curtipes was synthesized manually using Solid 

Phase Peptide Synthesis. The synthesized peptide was cleaved using specific cocktail 

reagents and the cleaved peptide was purified and collected using HPLC. After HPLC 

purification the mass of the peptide was determined and confirmed using Matrix 

Assisted Laser Desorption and Ionization (MALDI) Spectroscopy. Anti-microbial 

activity of this peptide (B1CTcu3) was analyzed and it showed that the peptide is very 

effective in arresting the growth of bacteria. Both Gram positive and Gram negative 

as well as multidrug resistant MRSA was used for this analysis.The hemolytic 

activities of peptides were determined by hemolysis against human red blood cells 

(hRBCs).Membrane permeability assays were carried out to check whether the 

peptide is membrane permeable or not.Ability of the peptide to enforce depolarization 

of bacterial cell membrane was analyzed flow cytometrically using DiBAC4.The 

assessment of bacterial cell viability is a good indicator to characterize the action of 

AMPs. Using confocal microscopy, the kinetics and morphological evolution of 

bacteria cell population was monitored at real time and compared with bacterial 

viability. Here we used FITC and DAPI for my study. 
 

CONCLUSION 
 

From the above results we can conclude that B1CTcu3 peptide is active against 

bacterial infections. So we can use this peptide as a target molecule to eradicate the 

common bacterial infections as well as Multidrug resistant MRSA.  
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BACKGROUND 

Homo polypeptides find their applications in various fields of science, but their 

synthesis by solid phase peptide synthesis (SPPS) has been a continuing 

challenge.  Homo polypeptide regions which are a resultant of uncontrolled genetic 

expansions have been shown to be responsible for the development of debilitating 

human diseases. For example, expanded poly-Gln and poly-Ala tracts are linked with 

neurological disorders such as Huntington disease and Oculopharyngeal Muscular 

Dystrophy (OPMD), respectively. The self-assembly of these peptide repeats is a key 

determinant of corresponding protein aggregation and hence can be used to develop 

potent aggregation inhibitors. Despite their significance, these homo polypeptides as 

aggregation inhibitors is a relatively unexplored area as they are considered as a 

difficult sequence to be synthesized by conventional SPPS. This can be attributed to 

the fact that the yield of the final peptide is contaminated with the truncated sequences 

which co-elute with the final product. 

  

RESULTS 
We have addressed the problem of incomplete deprotection in homo polypeptide 

synthesis by SPPS.  We used polyalanine as a  model sequence to demonstrate the 

efficiency of the piperazine/DBU solution. The problem occurs due to on-resin 

aggregation of polyalanine chain after addition of 5th Ala resulting in incomplete 

deprotection leading to incomplete coupling of forthcoming residues by synthesizing 

the polyAla (n=10) stretch with a significant reduction of deletion products occurring 

due to partial fmoc deprotection. Our results show that piperazine /DBU combination 

drastically increased the yield and purity of polyalanine peptides by ~20% when 

compared to traditionally used piperidine. In addition, by supplementing microwave 

heating during final wash with deprotection solution, we further reduced the truncated 

products. We also examined the efficacy of this combination by synthesizing other 

difficult homo polypeptides such as polyarginine and polyglutamine with a marked 

increase in purity. 

  

CONCLUSION 

Aggregation-prone homo polypeptides are considered to be one of the most difficult 

sequences to be synthesized using SPPS. In the present work, we have used a 

combination of 5% piperazine and 2% DBU for the synthesis of such challenging 

peptides with a significant rise in deprotection efficacy. This indicated that piperazine 

/DBU can replace piperidine as a safer and more cost efficient deprotection reagent. 

 
1. K. Ralhan, V. G. KrishnaKumar and S. Gupta, RSC Adv., 2015, 5, 104417 

2. A. El-Faham and F. Albericio, Chem. Rev., 2011, 111, 6557– 6602.  

3. J. M. Collins, K. A. Porter, S. K. Singh and G. S. Vanier, Org. Lett., 2014, 16, 940–943. 
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Background: Designing synthetic protein structures from non-natural amino acids 

has immense importance not only to understand novel foldmares but also from the 

perspective  of medicinal chemistry. Peptide-based self-assembling systems are 

increasingly investigated for the construction of supermolecular structures, which 

have potential applications as biocompatible multivalent scaffolds. Self-assembley 

has emerged as a promising technique for fabrication of noval hybrid biomaterials and 

bionanostructures.
1 

The self-assembly process requires a combination of several 

noncovalent interactions such as hydrogen bonding, π−π stacking, and vander Waals 

interactions between the building blocks.
2 
The m-aminobenzoic acid residue promotes 

self-assembly through insertion of conformational constraints in the peptide backbone 

and also through aromatic π-π interactions. The insertion of m-aminobenzoic acid also 

induces proteolytic stability in the nanostructures.
3, 4

 

 

Results: In the present study we designed series of peptides containing m-amino 

benzoic acid (mABA) residues in two classes: (i) Boc-mABA-Xxx-NHMe and (ii) 

Boc-Xxx-mABA-NHMe; where Xxx= Ala, Aib, Phe, Pro, β-Ala, γ-Abu, Gpn. These 

peptides are expected to fold into turns with expanded H-bonded pseudorings, 

facilitated by constrained backbone torsional angles θ1 and θ2 of mABA. The peptides 

were synthesized by conventional Boc Chemistry using HBTU/HOBT as coupling 

reagents and purified by RP-HPLC equiped with C18 column. The molecular integrity 

was confirmed by ESI-MS. The conformational properties of these peptides are 

analysed by 
1
H-NMR, CD, ATR FT-IR and X-Ray Crystallography methods. 

 

Conclusion: Interestingly, mABA residue present at N-terminal and C-terminal 

shows distinct folding preferences even in the short peptides, revealing the folding 

conformations are dictated by highly constraint mABA. These finding may pay a way 

to design short hybrid aromatic peptides for potential, biomaterial applications. 

 

1. Bahiru P. Benke, Nandita Madhavan, Bioorg. Med. Chem, 2015, 23, 1413–1420  

2. Haldar, D.; Schmuck, C. Chem. Soc. Rev. 2009, 2, 363-371 

3. G. B. Drewb and Animesh Pramanik., Tetrahedron 2005, 61, 11163-11167 

4.  Pradyot Koley and Animesh Pramanik., J Mater Sci 2014,  49, 2000-2012 
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The β-Sheet conformation is a common secondary structure found in proteins. The β-

sheet formation is mainly driven by hydrophobic amino acids and further stabilized by 

intra or intermolecular hydrogen bonding. The β-sheet structure plays an important 

role in structural proteins, while implicated in driving the formation of toxic 

peptide/protein fibrillar aggregates. The process of misfolding and aggregation of 

proteins through β-sheet formation is identified as one of the main pathological events 

responsible for several diseases like Alzheimer’s, Parkinson and Huntington disease. 

The generation and aggregation amyloid beta (Aβ) peptide into toxic fibrillar 

aggregates is implicated in Alzheimer’s disease (AD). Therefore, targeting Aβ 

fibrillar aggregation is considered as one of the attractive therapeutic strategies for 

alleviating AD.  

    Herein, we present the synthesis of a β-sheet forming peptide HQKLVFFAED 

(Aβ14-23) derived from Aβ, which has recognition unit KLVFFA (preferentially binds 

to Aβ) by incorporating cyclic dipetide (CDP) in Aβ14-23 at N-terminal, C-terminal, in 

the centre and at all the three aforementioned sites. CDP are the smallest known 

cyclic peptide and have the multiple hydrogen bonding capability. These CDP-

incorporated peptidomimetics would preferentially interact with Aβ and disrupt the 

aggregation process through β-sheet formation or dissolve the preformed aggregates. 

The CDP-incorporated peptidomemtics will be further labelled with fluorophore to 

study the mechanism of thier interaction with Aβ and its aggregation species. We are 

also planning to explore the recognition properties of CDP-peptidomimetics with 

other biomolecules. 
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BACKGROUND: Humectants and emulsifiers are used in a variety of products 

emerging from food and pharmaceutical industries along with extended use in 

beverage, paper, textile paint and cosmetic products. However, synthetic humectants 

and emulsifiers like PEG, sorbitol and glycerol exhibit toxic effects including 

carcinogenicity, skin irritation and associated kidney problems which has promoted a 

search for naturally available products. Therapeutic peptides have been in the 

forefront for some time for their diverse bioactivity, specificity of action and low 

drug-drug interactions. Therapeutic peptides from collagen, an abundant extracellular 

protein, are known to be functional, non-toxic and immune compatible and can be 

tested for humactent and emulsification ability. 
 

RESULTS: Collagen was isolated from the wastes of Rohu, Perch, Pacu, Tilapia, 

Threadfin Bream and Catla through acid dissolution and salt precipitation. The 

presence of type I collagen was confirmed through the presence of α1 and 2 

electrophoretic patterns, polyproline –II pattern in circular dichroism and elution 

profile in sephadex G100 and sepharose. Purified collagen was hydrolyzed with 

collagenase and fragmentation was established by the presence of low molecular 

weight bands in SDS-PAGE. Collagen peptide mixtures (PM) of Pacu skin and Catla 

swim bladder exhibited highest water retentive capacity (75%). Pacu skin PM also 

demonstrated higher emulsification activity index (70 m
2
/g %) when compared 

against glycine (42.5 m
2
/g). The highest emulsion stability index was exhibited by 

Rohu scales PM at 91.67min and almost all the samples gave significantly better 

results when compared to glycine (18.48min). 
 

CONCLUSION: Utilization of collagen peptides as humectants and emulsifiers will 

lead to production of functional food with higher emulsification index and high 

moisture retention ability, allowing a higher shelf life, better texture and lower storage 

restrictions. India produces about 0.3 million tonne of fish waste rich in collagen, 

which if recycled, will lead to decease in pollution and cheaper products ushering 

humanity into an age of reason.  
 

 

1. Wang, L, Xinxin, A, Yang, F, Xin, Z, Zhao, L, Hu, Q. (2008) Isolation and 

characterisation of collagens from the skin, scale and bone of deep-sea redfish (Sebastes 

mentella). Food Chemistry108, 616–623. doi:10.1016/j.foodchem.2007.11.017 

2. Banerjee, P., Suseela, G., Shanthi, C., 2012. Isolation and identification of cryptic 
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As much as the proper intra-molecular folding of proteins is key to most physiological 

functions, protein misfolding and subsequent inter-molecular association to form toxic 

insoluble aggregates or plaques, termed as amyloidogenesis, is a serious abnormality 

that leads to neurodegenerative disorders including Alzheimer’s, Parkinson’s diseases 

and type II diabetes.
1
 The latter occurs through deposition of hIAPP (human islet 

amyloid polypeptide) in pancreas. Unlike hIAPP, rIAPP is non-amyloidogenic and 

differs by only 6-amino acids, 5 of which are present in the 20-29 sequence of 

hIAPP.
2
 The 20-29 S

20
NNFGA

25
ILSS

29
 sequence region are prone to form β-pleated 

sheets; and kinetic studies of consequent fibril formation led to identification of the 

FGAIL and NFGAIL fragments as highly prone to form toxic insoluble fibrils.
3
 

In our study, we design short analogues of amyloidogenic peptides with 1,3-thiazine 

(Thi) moiety in the middle, designed to facilitate the breaking of pre-formed amyloid-

fibrils. Our preliminary results reveal the formation of strong inter-molecular 

associations between the Thi motifs through strong anti-parallel β-sheet type 10-

membered H-bonding interactions.
4
 Current studies explore the utility of Thi-

containing peptidomimetics as amyloid breakers.  

 

 

 

 

 
 

 

 

 
Crystal structure of Boc- Leu-Thi 

showing intermolecular H-bonding 
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INTRODUCTION: Emergence of microbial resistance against existing anti-fungal 

therapy warranted discovery of new structural classes of agents against invasive 

fungal infections. In pursuit of short antifungal peptides based compounds, we report 

an alternative lead structural scaffold of the His(2-aryl)-Trp-Arg class. In the reported 

two series of peptidomimetics, structural manipulations were performed on His-Trp-

Arg as investigational motif to observe the influence of charge and hydrophobicity on 

the bioactivity of the peptides.  

RESULTS: Variation of the hydrophobicity of the substituents attached to the phenyl 

ring at the C-2 position of L-histidine greatly influenced the overall amphiphilicity, 

bioactivity and selectivity of the peptidomimetics as optimal charge-to-bulk ratio is an 

essential criteria for designing potential AFP’s. Compounds in these two series 

exhibited IC50 values in the range of 1.33- C. neoformans without 

any apparent cytotoxicity. The mechanistic investigation of lead peptides was 

evaluated by electron microscopic studies, which revealed that this class of 

compounds act by disrupting the cell membranes of the fungal pathogen. 

CONCLUSION: The amalgamation of short sequential size, presence of C-2 arylated 

L-histidine derivatives, potential anti-fungal activity and mechanism of action studies 

reveals the synthesized series of compounds as promising candidates for novel 

antifungal drug discovery. 
 

1. World Health Organization, Antimicrobial resistance global report on surveillance: 2014 summary. 
2014. 
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MedChemComm, 2014,5, 671-676. 
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315-320. 
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BACKGROUND 

Cancer cells undergo uncontrolled cell division. Microtubules (polymerized form of 

tubulin), a dynamic cytoskeleton filament, is crucial for cell division. Hence, many 

anticancer drugs have been developed targeted to tubulin/microtubules. Although, few 

molecules are clinically used, but their bioavailability is extremely poor.
1
 Thus, 

further improvement or more bioavailable molecules targeting tubulin or microtubule 

is extremely important. In this aspect, peptides are suitable candidate because they are 

highly bioavailable. Therefore, design of cell penetrating and tubulin/microtubule 

targeted peptide would be the ideal for development of effective anticancer 

molecules.
2
Here, we have designed a novel cell penetrating octapeptide which 

interacts with tubulin strongly and shows moderate anticancer activity.  
 

RESULTS 

Octapeptide (PRASHANT, PP2) has been designed from exchangeable GTP/GDP 

binding site of β-tubulin. PP2 strongly interacts with tubulin (Kb = 3.4X10
5
 M

-1
) and 

shows moderate anticancer activity with an IC50 value of 37.8 µM. FRET study 

reveals the donor (TUB-COL) and acceptor (FPP2) distance is 26.05 Å. PP2 

penetrates inside the cells through endocytosis pathway. In addition, we have shown 

that it targets tubulin at exchangeable GTP/GDP binding site and generate strong 

friction on microtubule lattices through strong interactions with microtubule lattices 

and reduces its gliding speed. It also significantly activates apoptotic proteins (p53 

and p21) and mitotic check point protein Mad2, induces apoptotic death of cancer 

cells. Interestingly, it penetrates inside the tumor mimicking multicellular 3D spheroid 

(MCTS) of HeLa cells and significantly inhibits its growth.   

 

CONCLUSION 

In summary, a novel short cell penetrating octapeptide has been discovered that 

strongly binds with tubulin/microtubule and significantly inhibits tubulin 

polymerization as well as reduces kinesin driven microtubule gliding speed.
3
 We 

envision that this novel anti-mitotic CPP having single Arg will be used as template 

for designing of potential anticancer tubulin targeted peptides.  
 

1. Orr, G. A. Verdier-Pinard, P. McDaid, H. and Horwitz, S. B. (2003) Mechanisms of Taxol 

resistance related to microtubules.Oncogene, 22, 7280-95. 

2. Pieraccini, S. Saladino, G. Cappelletti, G. Cartelli, D. Francescato, P. Speranza, G. Manitto,  

P. and Sironi, M. (2009) In silico design of tubulin-targeted antimitotic peptides.Nat. Chem.,1, 

642-48. 

3. Bhunia, D. Mohapatra, S. Kurkute, P. Ghosh, S. Jana, B. Mondal, P. Saha, A. Das, G. and 

Ghosh, S. (2016) Novel tubulin-targeted cell penetrating antimitotic octapeptide. Chem. 

Commun.,52, 12657-60. 

 

 



6th Indian Peptide Symposium (IPS-2017), Mumbai, Feb 23-24, 2017 
 

 

 

P28. Antimicrobial Activity of Disulfide Containing 

Temporin-SHf 

 

Ashwini Dolle
1
, Veerababu Nagati

2
, Ashish Kumar Singh

2
, P.Anil Kumar

2
, 

Konkallu Hanumae Gowd
1
 

 

1. Department of Chemistry, Central University of Karnataka Kalaburagi-585367, India. 

    2.    Department of Biochemistry, Hyderabad Central University Hyderabad-500046, India. 

 

BACKGROUND 

Screening of short, broad spectrum and potent antimicrobial peptide of length less 

than 10 residues in antimicrobial peptide databases has revealed Temporin –SHf as 

potent candidate. Temporin–SHf is a phenylalanine rich ultra short antimicrobial 

peptide derived from skin secretion of frog Phelophylax Saharica. Structural 

characterization of Temporin-SHf has revealed presence of α- helical structure from 

residue ‘3’ to ‘8’. In order to improve the stability of denature prone Temporin-SHf. 

We have incorporated disulfide in the helical segment. Disulfide containing 

Temporin-SHf retains antimicrobial activity with improved stability.  
 

RESULTS 

Natural and cysteine analogs of Temporin-SHf were synthesized in the laboratory by 

manual solid phase–peptide synthesis methodology. The formation of disulfide bond 

was achieved by oxidation using dimethyl sulfoxide (DMSO). Synthetic peptides 

were characterized by chromatography and mass spectrometry. Further these peptides 

are subjected to antimicrobial assay against Gram+ve and Gram-ve bacteria 

(S.aureus-JC 114, B.subtitles-JC 443, E.coli- JC 113, P.auruginosa-JC 115). 
 

CONCLUSION 

We have successfully incorporated disulfide bond in Temporin-SHf, which was 

confirmed by chromatography and mass spectrometry. Natural and disulfide 

containing Temporin-SHf exhibits antimicrobial activity. Results shows that both 

peptides have significant zone of inhibition to all 4 bacterial strains viz. MIC is 

around 200-250µg/ml (Temporin –SHf showed 240µg/ml for S.aureus strain). 

Structural characterization of disulfide containing  Temporin-SHf is being undertaken. 
 

 

REFERENCE 

 
1. Feten. Abbassi, O.Leguin, C.Piessa, N.Goasdoue, T.Foulon, P.Nicolas and A.Ladram(2010)  

Temporin-SHf a New Type of Phe-rich and Hydrophobic Ultrashort Antimicrobial Peptide 

J.Bio-Chem 285(22), 16880-16892 

2. Sonia Andre, F.Washington, E.Darby, M.Vega, C.Piesse, T.Foulon, D.O’Leary and 

A.Landram (2014) Structure –Activity relationship based optimization of Temporin –SHf 

analogs with potent Antimicrobial activity Acs.chem.Bio- 5b00495 

3. Miriam. Gonoga-Benitez, Judit Tulla-Pucheand Fernado Albericio(2014) Multifaceted Role of 

Disulfide bonds .Peptides as Theraupeutics Chem.Rev-114, 901-26 

 



6th Indian Peptide Symposium (IPS-2017), Mumbai, Feb 23-24, 2017 
 

 

 

P29. Small fragment (GSP) derived from intestinal harmone 

glucose-dependent insulinotropic polypeptide (GIP) 

improves glucose transport and exerts beneficial lipid 

metabolic effects on 3T3-L1 adipoctyes 

 
Mohd Sayeed and Jimut Kanti Ghosh* 

 

Department of Molecular and Structural Biology, 

CSIR-Central Drug and Research Institute, Lucknow, Uttar Pradesh, 226031 

E-mail: jk_ghosh@cdri.res.in; sayeedmohd83@gmail.com 

 

 

 

BACKGROUND 

The epidemic of type 2 diabetes and impaired glucose tolerance is one of the main 

causes of morbidity and mortality worldwide. In this disorder, tissues such as muscle, 

fat and liver become less responsive or resistant to insulin.GIP is an 

incretinhormoneproduce by intestinal K-cells which induces insulin secretion 

primarily in response to hyper-osmolarityof glucose in the duodenum. The present 

work was undertaken to explore if a fragment derived from GIP can modulate glucose 

transport and exert effect on diabetes mellitus. For this purpose, an eleven-residue 

fragment (GSP) was identified from GIP, synthesized and its biochemical effect 

associated with glucose transport and diabetes was studied. 

 

RESULTS 

GSP stimulated glucose uptake by the rat skeletal muscle cells (L6myotubes). This 

effect was shown to be mediated by the increased translocation of glucose transporter 

type4 (GLUT4) protein from the cytoplasm to the plasma membrane as well as the 

synthesis of GLUT4 protein. The effect of GSP on glucose transport was inhibited by 

wortmannin, HNMP-(AM)3, AI½ and indinavir that are inhibitors of PI-3-kinase, IR-

β, AKT and GLUT-4 respectively. In vitro phosphorylation analysis revealed that like 

insulin, GSP also enhanced the tyrosine phosphorylation of the insulin receptor-β, 

insulin receptor substrate-1, and the serine phosphorylation of Akt under both basal 

and insulin-stimulated conditions without affecting the total amount of these proteins. 

GSP also increased the tyrosine phosphorylation of both IR-β and IRS-1, and the IRS-

1 associated PI-3 kinase activity in TNF-α-treated L6 myotubes (insulin resistance 

model). In-vivo activity of GSP also showed significant decrease in glucose 

intolerance in db/db mice by oral glucose tolerance test (OGTT). Apart from its anti-

hyperglyceimic activity GSP also showed beneficial lipid metabolic effect by 

inhibiting the lipid globules formation in mouse 3T3-L1 adipocytes.  

 

CONCLUSION 

Taken together, these findings provide ample evidence that the identified small GIP-

derived peptide (GSP) stimulates GLUT-4 translocation-mediated glucose uptake by 

activating the PI-3-kinase/Akt dependent pathway and thus possesses anti-

diabetic/antihyperglyceimic and lipid lowering activities. 
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BACKGROUND 

Alzheimer’s disease (AD) is one of the deadliest disease and affected millions of 

people. Amyloid beta (Aβ) peptide aggregation and oligomerization are currently 

considered as the key reasons for the formation of amyloid beta plaque in the brain, 

which caused damages in the cell membrane and neuronal networks. Cell membrane 

is severely affected by oligomeric and prefibrillar Aβ aggregate, which causes damage 

on membrane structural integrity. The exact mechanism of membrane disruption is 

poorly understood. To understand this event, a reconstituted cellular model is 

extremely important. In this direction a liposomal system where one can control 

environment of intracellular and extracellular would be ideal. Therefore, we have 

reconstituted cell-like liposomal system for understanding interaction between Aβ and 

membrane using single molecule technique.  
 

RESULTS 

We found that Aβ peptides form a very large aggregate (~2.0 m) inside the liposome 

compared to bulk buffer. When we used an inhibitor (“NAVSIQ” peptide) with Aβ 

peptide this type of large aggregates was not found even after 4 hr. of incubation. 

From the time lapse confocal images we observed that the aggregates formed inside 

the liposome gradually migrate out to the bulk. The emission maxima of HiLyte Flour 

488 labeled Aβ peptide doesn’t change at all in bulk as well as in the liposome. We 

have also found some intermittent oscillation in the bilayer region of the liposome 

varies in the time scale of ~0.5 s.  
 

CONCLUSION 

In this work, using time-resolved confocal microscopy, we investigate the aggregation 

behavior of Aβ in the bilayer region of the liposome and subsequently its interaction 

with the membrane. The similar value of emission maxima and time scale of solvation 

dynamics in monomeric and aggregated states in bulk and inside the liposome clearly 

indicates similar micro-environment around the probe, covalently attached to the N-

terminus of the Aβ peptide. It was also suggesting that the C-terminal of the Aβ 

mainly interacts with liposomal membrane. The intermittent oscillations in the bilayer 

region of the liposome attributes to the continuous structural fluctuation of the 

membrane during the course of migration of Aβ aggregates. These significant 

observations provides further in depth understanding about the interaction of Aβ with 

cell membranes.  
 

1. Saha, A. Mondal, G. Biswas, A. Chakraborty, I. Jana, B.  Ghosh, S. (2013) In vitro reconstitution 
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propagation. Chem. Commun., 49,6119-21. 
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beta peptide inside a reconstituted cell-like liposomal system: aggregation, FRET, fluorescence 

oscillations and solvation dynamics. Phys. Chem. Chem. Phys.18,30444-5. 



6th Indian Peptide Symposium (IPS-2017), Mumbai, Feb 23-24, 2017 
 

 

 

P31. Role of hydroxyl groups in organogelation behavior of 

a tetrapeptide sequence 

 

Poonam Chauhan and Ramesh Ramapanicker 
 

Department of Chemistry, Indian Institute of Technology Kanpur, Kanpur, India 

208016 

 

 

Background: Low-molecular-weight organogelators are soft materials which can 

self-assemble into various types of fibrils, strands, and tapes in organic solvents via 

weak intermolecular interactions. There are many reports where peptides act as a 

good organogelators. They generally have hydrophobic parts like Fmoc or phenyl 

alanine etc or hydrophilic parts like carboxylic acid at the end of the chain. Here the 

modulation in the organogelation behavior of a tetrapeptide sequence (Xaa’-Xaa-Val-

Phe) with the incorporation of varying number of hydroxyl group ranging from one to 

four at one end of the chain is studied. The desired molecules are synthesized by 

doing proline catalyzed asymmetric α-aminoxylation on a higher homologue of 

Garner’s aldehyde, derived from L-aspartic acid followed by coupling of this moiety 

with  a tripeptide Xaa-Val-Phe from its N-terminal. 

 

Result: Tetrapeptide backbone having no hydroxyl group shows best gelation activity 

among all studied peptide sequences in toluene and ethylacetate and on incorporation 

of hydroxy groups a general trend is observed in the gelation behavior. With the 

addition of one hydroxyl group gelation decreases then again increases when we 

move to dihydroxy and then again the gelation decreases from dihydroxy tetrapeptide 

to trihydroxy tetrapeptide and tetrahydroxy tetrapeptide. Secondly for hydrophobic 

solvents like toluene, molecules with less hydroxyl groups give better gelation and for 

polar solvent like isopropanol polar tetrapeptides have comparatively better gelation 

display. 

FTIR studies of the gels demonstrate that an intermolecular hydrogen bonding 

network is formed during gelation. The gels have the property of absorbing toxic dye 

like rhodamine from water. AFM studies of the gel shows the formation of 

nanofibrous structures which open new path of diverse application in future. 

 

Conclusion: To the best of our knowledge we are the first one who have studied the 

organogelation behavior of tetrapeptide sequence on varying the number of hydroxyl 

groups. Inspired by this study we are modifying the molecule to generate hydrogel 

and hoping to study there self-assembly behavior. 
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BACKGROUD: Amino acid repeat runs are common occurrences in eukaryotic proteins, 

with glutamine (Q) and asparagine (N) asparticularly frequent repeats.1 Despite the 

widespread presence of asparagine repeats in invertebrate eukaryotes, polyN is curiously 

quite rare in vertebrates.2, 3 An the other hand infection with the apicomplexan parasite 

Plasmodium falciparum causes Malaria and results more than one million deaths 

annually, mostly among children under the age of five. Interestingly, more than 30% of 

the sequence contains unusual homorepeats, especially, Poly-Asn.1 The consequence of 

utilizing single amino acid repeats is that repeat expansion can result in the formation of 

ordered aggregates or fibrils. Such an event could result in cell death through a variety of 

mechanisms; the toxic nature of the fibril, loss or gain of function, the destruction of a 

large essential multiprotein complex, and/or the sequestering of nonspecific factors, and 

most likely because expansion leads to protein misfolding, aggregation, and toxicity.4 

Several investigators have characterized the conformational and aggregation properties of 

polyQ contaning peptides and proteins, and to a lesser extent poly-asparagines.5-7 

 

RESULTS: To unwind the mystery of high concentration of poly-N in P. falciparum, 

here we have undertaken an elaborate biophysical investigation. Here we present our 

recent results on the synthesis, purification, conformational analysis, folding and 

aggregation of selected Poly-Asparagine peptides of various lengthes. As with 

aggregation of N-repeat peptides was strongly length-dependent. In this work, 

aggregation of peptides with asparagine repeats of variable length were characterized. 

Interestingly, vibrational spectroscopy (ATR-FTIR) have come to our rescue to 

investigate these folding and aggregates by in vitro under native conditions at very low 

concentrations. From the vibrational Amide I, II, III and A bands, the conformations and 

aggregating natures are identified under various molecular environments. 

 

CONCLUSION: Our recent results reveal that the increasing length of Poly-N has 

significant influence on the folding and aggregations probed by vibrational Amide band 

signatures. We have also characterized the aggregation morphology of poly-N peptides 

with varying lengths, under variety of environments, using SEM and HR-TEM. 
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BACKGROUND 

Senile plaques, one of the hallmarks of the Alzheimer’s disease, are formed due to 

excessive Aβ42 accumulation in extracellular space and inability to clear resulting 

aggregates. Aβ42 forms oligomers and other higher order aggregates more rapidly 

than Aβ40. The synthesis of Aβ42 is a major bottleneck to in vitro studies of different 

types of aggregates involved in Alzheimer’s disease. Chemical synthesis methods 

often yield the desired Aβ42 peptide in poor yield due to the length of the peptide 

which is further diminished because of very high aggregation propensity.  

Recombinant protein purification expression and purification methods have been used 

to access milligram quantities of the desired Aβ42 peptide. However the 

reproducibility and reliability of these methods remains a concern as minor variations 

can substantially alter the aggregation pathway.  
 

RESULTS 

We transformed E. ColiBL21(DE3) with plasmid pET-Sac-Abeta(M1-42) and used as 

an expression system. Expression of Aβ42 was induced by 1 mM IPTG. Aβ42 was 

found to be in inclusion bodies. Aβ42 were purified from urea solubilized fraction. 

Further purification of Aβ42 was done by DEAE-Sepharose ion exchange 

chromatography using gradient elution of various different concentrations of NaCl. 

Purified Aβ42 was then lyophilized and preserved for further aggregation studies. 

Confirmation of purified Aβ42 has been done by mass spectroscopy. Size exclusion 

chromatography has been performed to get only monomeric species of Aβ42. Further 

different conformational states of oligomers, fibrils and aggregates of Aβ42 are 

characterized by various techniques.                                                                   
 

CONCLUSION 

To obtain Aβ42 peptide in higher yield is major challenging task by solid phase 

peptide synthesis. We have optimized recombinant expression and purification 

techniques to get high yields of Aβ42 which turns out to be a cheaper method as 

compared to solid phase peptide synthesis. Thus obtained Aβ42 peptides can be used 

to generate desirable oligomeric as well as non-oligomeric aggregates and screen 

aggregation inhibitors. 
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BACKGROUND 

Peptide helices are not known to aggregate as extensively as β-strands. Interactions 

between helices form coiled-coil structures. They are found in helix bundles, which 

form the functional units of various enzymes. These interactions are not strong 

enough to form large clusters of helices and do not normally include more than seven 

peptide units. Helices that aggregate have to be carefully designed to have 

hydrophobic and hydrophilic residues taking up opposite faces of the helices. 

Interactions among the hydrophobic faces form the basis of helix-aggregation. 

 

RESULTS 

Various peptides containing an unusual amino acid with a keto function in the side-

chain were synthesized. The peptides were designed to form helical structures by 

incorporating amino acids that have relatively high helix propensity. Analogous 

peptides that lack the keto-function in the side-chain were also synthesized. Careful 

crystallographic analysis of the peptides revealed that the presence of a keto group in 

the side-chain can result in intermolecular interactions through hydrogen bonding (in 

most cases, C-H···O H-bonds were observed), which provided a two-dimensional 

network of helices in crystals. AFM studies of the peptides on an HOPG surface 

clearly showed that ordered structures resulting from intermolecular interactions are 

possible only for those peptides, which contained a keto group in the side-chain. 

Peptide analogues that lacked the keto side-chain did not form stable ordered 

structures on the graphite surface and were not able to form two-dimensional 

networks in crystals. 

 

CONCLUSION 

In conclusion, we have shown that aggregation of helices can be introduced by 

incorporating unusual residues in the peptide sequence. Here a keto group in the side-

chain is able to introduce intermolecular interactions between peptide helices that are 

not possible for analogous peptides, which lack the keto group. 
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BACKGROUND: The intracellular delivery of therapeutic hydrophilic 

macromolecules remains a significant challenge.  The highly basic oligoarginine 

based molecular transporters pose considerable challenges due to the proteolytic 

instability of peptide-based transporters and limited stability of cargo-transporter 

nano-complexes.  To address these challenges, exploiting the amphipathic peptide 

scaffold having arginine-sarcosine-arginine as a template, we have engineered doubly 

stearyl functionalized L-arginine rich protease-resistant facial lipopeptide which 

demonstrated significantly enhanced cellular internalization of peptides and peptide-

cargo complexes with six L-arginine residues. We have also developed the 

computational model to comprehensively evaluate the stability of peptide-cargo 

complexes. 
 

RESULTS: We have engineered protease-resistant facial lipopeptide-based molecular 

transporter having Arg-Sar-Arg moiety. Insertion of sarcosine (Sar) as a spacer 

between two arginine residues reduce adjacent Arg-Arg pair repulsion and increase 

proteolytic stability. Confocal microscopy and flow cytometry studies infer our 

designed peptide has significantly higher transfection efficiency than stearyl-Arg9 and 

computational studies supports our experimental data. 
 

 
 

CONCLUSION: We report engineered protease resistant multifunctional 

nanostructured molecular transporter having Arg-Sar-Arg motif and side chain 

modification with two stearyl moieties, exhibited significantly higher cellular 

internalization of peptide and peptide-cargo nano-complexes even with only six L-

Arg residues than stearylatednona-arginine and can be exploited as a promising drug 

delivery vehicle for intracellular delivery of biomacromolecules.  

 
1. Mitragotri, S. et al. (2014) Overcoming the Challenges in Administering   Biopharmaceuticals: 

Formulation and Delivery Strategies. Nat. Rev. Drug Discovery13, 655−672. 
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Efficacy of peptide, protein, vaccine and gene based therapeutic molecules could not 

be realized at their effective concentration and target or region of action because of 

the charge, hydrophilicity, large size and enzymatic instability. Delivery of these 

drug-cargoes has been achieved by using the liposomes, dendrimers, cell penetrating 

peptides (CPP) or genomic strategy. In particular, gene transfections were performed 

by the viral and non-viral pathways. Among the non-viral transport systems, synthetic 

cationic CPPs are widely used for intracellular delivery of DNA. Advantage of CPPs 

compared to purely cationic amphiphilic lipids and linear or branched polymers is that 

CPPs have well-defined composition that can be readily optimized by sequence 

manipulation and pose less cytotoxicity to cells. Majority of the CPPs contains 

positively charged arginine and lysine residues, which facilitates the effective delivery 

of negatively charged DNA. In this category, cationic TAT peptide, penetratin and R8 

are some of the promising candidates shown to deliver the DNA cargoes across the 

eukaryotic plasma membrane. Several nucleo-proteins (Ku, HLP etc.) have unique C-

terminal tail rich in lysine in the form of PAKKA repeating units, are known to bind 

DNA and facilitate the DNA end joining by the ligase. Herein, we present syntheses 

of a set of (PAKKA)n, and (AAKKA)n (n = 1, 2, 3) and fluorescently-labelled 

analogues to study their cellular uptake, intracellular DNA delivery to facilitate 

effective transfection.   
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Abstract: A short peptide (TR-20) was identified from human TLR4 that falls in the 

dimerization interface of the TLR4-MD2-LPS complex for investigating its plausible 

role in TLR4-associated signaling events and biological activity. In vitro studies and 

in vivo experiments in mice demonstrated the non-cytotoxic nature of TR-20. 

Remarkably, TR-20 induced pro-inflammatory responses in human monocytic cell 

line THP-1, HEK293T cells transiently transfected with TLR4/CD14/MD2 and in 

BALB/c mice. TR-20 also displayed self-assembling property and adopted nano-

fibrilar structure of varying diameter. The presence of both self-assembling and pro-

inflammatory properties in TR-20 led us to examine its efficacy as an adjuvant. 

Amazingly, when mice were immunized with a mixture of TR-20 and either 

ovalbumin or filarial antigen TPP, a significant amount of IgG titres were produced 

suggesting its adjuvanting capability which was comparable to FCA but appreciably 

higher than alum. TR-20 preferentially activated type 1 helper T cell (Th1) response 

over type 2 helper T cell (Th2) response. To our knowledge, this is the first report on 

identification of a short peptide from TLR4 that possesses self-assembling and pro-

inflammatory properties and significant efficacy as an adjuvant with capability of 

activating cellular responses in mice. 
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BACKGROUND 

Alpha-Melanocyte stimulating Hormone (α-MSH) is an endogenous immune-

modulatory neuropeptide. It is a small peptide of 13 amino acids and is overall 

cationic in nature. We have previously shown that α-MSH has a strong potential to 

kill staphylococcus aureus (S. aureus), including methicillin resistant S. aureus 

(MRSA) in vitro. Like other Cationic antimicrobial peptides, α-MSH also targets 

bacterial membrane. In the present study, we have evaluated in vivo anti-staph 

efficacy of α-MSH, using mice (Swiss albino) intravenous (i.v.) infection model. 

 

RESULTS 

The level of S. aureus burden was enumerated in organ homogenates of i.v.infected 

mice were divided in to five groups; 1) infected control (n=10), 2) PBS 

treated/placebo (n=5), 3) α-MSH (4 mg/kg/day) treated (n=5), 4) α-MSH (8 

mg/Kg/day) treated (n=5), and 5) Oxacilin (10 mg/Kg) treated (n=5). Viable counting 

revealed that α-MSH reduced the microbial counts significantly in all the target 

organs; kidney, lungs, liver, spleen, and heart, in a dose dependent manner. For 

instance, α-MSH (8 mg/Kg/day) treatment reduced the bacterial counts by 3 log in 

kidney and more than 2 log reduction in other organs. However, the antibacterial 

effect was less pronounced in lower dose of α-MSH (4 mg/Kg/day). Of note, the 

survival rate of animals in α-MSH (8mg/Kg) treated group was 100%, whereas, only 

40% animals survived in the infected untreated control group.  

 

CONCLUSION 

The observed strong in vivo killing of S. aureus by α-MSH has enhanced the clinical 

relevance of this peptide as a prospective therapeutic against resistant S. aureus 

strains.  Furthermore, anti-staph action of α-MSH is also being evaluated in skin 

infection models as well as in cell line based infection models to further clarify its 

biological and medical applicability. 
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BACKGROUND :The inflammatory molecule lipoxygenase (LOX) pathway has 

emerged to have a role in carcinogenesis. There is evidence that both 12-LOX and 5-

LOX have pro-carcinogenic role. We have reported previously, the over expressed 

level of serum 12-LOX in breast cancer patients. This study evaluated the serum level 

of 5-LOX in breast cancer patients and controls. The other part of the study has 

evidenced the therapeutic importance of 5-LOX inhibition with peptide inhibitor.  The 

level of 5-LOX was determined by surface plasmon resonance (SPR). The peptide 

inhibitor of 5-LOX was designed by molecular modeling and kinetic assay was done 

by spectrophotometer. The association and dissociation constant of the peptide with 

the 5-LOX was determined by SPR.  The siRNA mediated 5-LOX gene silencing was 

performed to check the effect on proliferation of MDA-MB-231 breast cancer cell 

line.  

 

RESULTS: The serum 5-LOX level of breast cancer (5.69±1.97 ng/µL) was almost 

2-fold elevated compared to healthy control (3.53±1.0 ng/µL) (p <0.0001). The 

peptide YWCS had shown competitive inhibitory effects with IC50 2.2µM and 

dissociation constant (KD)4.92 x 10
-8

 M.The siRNA mediated knockdown of 5-LOX, 

resulted in the decreased gene expression for 5-LOX and increased cell death in 

MDA-MB-231 cell line and thereby play a key role in reducing tumor proliferation. 

 

CONCLUSION: Thus, it can be concluded that 5-LOX as one of the serum protein 

marker for breast cancer and a potential therapeutic regimen for the same. Due to the 

low dissociation constant it can be good peptide based anti-breast cancer molecule. 

YWCS acts as dual inhibitor of both 12-LOX and 5-LOX. The chemopreventive 

strategy exploiting inhibition of COX-2 pathway of AA metabolism faced limitation 

due to its long-term side effect on cardiovascular system, gastrointestinal tract, and 

kidney. Thus, the current scenario presents the opportunity to explore the other 

inflammatory AA metabolizing pathway like 5-LOX. The use of small peptide 

inhibitor YWCS can be chemopreventive in future owing to its ability to inhibit both 

the 12-LOX and 5-LOX. 

 

https://www.researchgate.net/profile/Vertica_Agnihotri
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BACKGROUND: Natural sources including plants and mushrooms are widely 

regarded as repositories of metabolites such as glycolipids, terpenoids, flavonoids, 

polysaccharides and proteins. Such phytoconstituents are capable of several 

therapeutic functions ranging from antiproliferative and antioxidant effects to acting 

as ingredients in nutraceuticals. Despite extensive research involving a wide array of 

phytoconstituents, certain other compounds still remain lesser explored like peptidic 

fractions and smaller proteins. Peptides from herbs and microbes have been reported 

in literature to bear anti-inflammatory and immune-enhancing properties. In this 

study, a Himalayan variety of Cordyceps sinensis (CS), a medicinal mushroom 

thriving in high altitudes of Asian regions and well known since the last hundreds of 

years for possessing antioxidant and anticancer activities, has been selected here as 

the study material. Other varieties of CS have been reported to possess peptides such 

as cordymin and myriocin which exhibit anti-inflammatory properties.Here, 

weinvestigate the isolation and characterization of bioactive peptides from Indian high 

altitude variety of Cordyceps sinensis. 

 

RESULTS: Raw Cordyceps sinensis was extracted with 0.1 M Tris Cl buffer, pH 7.8 

and fractionated on a Sephadex G-25 column, resulting in three different oligopeptide 

fractions. These fractions were tested for protein content by Lowry assay. 

Characterization by FTIR and NMR clearly proved the presence of amide bonds in 

the fractions. Additionally, all the three fractions were observed to be unique in terms 

of chemical composition. Metal chelation assays were carried out for estimation of 

antioxidant potential of the fractions. The most well-endowed fractions were re-

purified and their amino acid composition was established by MALDI MS/MS. 

Structural conformation of these fractions, as predicted by circular dichroism, was 

largely found to be β-turns. 
 

CONCLUSION: The present work describes an efficient extraction procedure for 

isolation of novel peptides from Cordyceps sinensis that can act as potential 

therapeutics for use as anti-inflammatory and anti-proliferative candidates. 
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Conventional antibiotics are becoming ineffective due to rapid emergence of 

multidrug-resistant pathogens. Naturally occurring antimicrobial peptides (AMPs), 

known as host defense peptides are considered as potential candidate due to their 

broad spectrum antibacterial activity, low immune response, and reduced bacterial 

resistance propensity. However, complex secondary & tertiary structures and 

difficulties in isolating AMPs have limited their use. Here, we study two derivatives 

of Human β-Defensin (hBD3)
1
, CHRG01 & KLR, which have varying net charge, 

hydrophobicity and arginine content
2
. The antibacterial activity of these peptides is 

studied along with their cytotoxicity against mammalian cells. Structures of the 

peptides are determined using circular dichroism. The results indicate that both 

peptides have  random coil structure and inhibit bacterial growth. By comparing the 

MIC values and the amino acid sequences, we show how and why KLR is much more 

effective than CHRG01. These results not only show that KLR is a promising 

antibiotic but also provide unique insight into the design of new antibiotics. 

 

Keywords: antibiotics, multidrug-resistant, antimicrobial peptides, antibacterial 

activity, cytotoxicity  
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Iris Biotech is specialized in reagents for Drug Discovery, Drug Delivery, and Diagnostics. We have 

specific know-how and production capabilities to manufacture and supply over 6500 products from 

grams to multi-ton lots from the following areas: 

 

1. Sophisticated Starting Materials for Peptide Synthesis& Peptidomimetic 

Protected amino acids, coupling reagents, linkers and resins for solid phase chemistry, natural 

&unusual amino acids as building blocks used in Peptide Synthesis, Peptidomimetic and Medicinal 

Chemistry. We carry out research on novel chemistry and innovative products in these fields. 

 

2. Technologies for Drug Delivery 

Over 1000 different polymer carriers used in polymer therapeutics from small API molecules to large 

biopharmaceuticals in latest state-of-the-art application areas like combination therapy and 

personalized medicine. 

PEGs Poly(ethylene glycol) derivatives:the pioneer and first option reagents. 

Poly(amino acids):homopolymers of Arginine, Glutamic acid, Ornithine, and Sarcosine, 

biodegradable drug carrier systems. 

Poly(2-oxazolines): new generation of biodegradable polymers with tuneable hydrophilicity. 

PEG based Dendrimes: multiple and parallel applications in diagnostics & combination therapy. 

 

3. Contract Manufacturing 

We are carrying out many Contract Manufacturing projects in these areas; our strong points are 

unusual derivatives with one or several chiral centers. We have unique possibilities to provide kg 
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BACKGROUND: Brain is enigmatic machinery consist of millions of neurons that 

communicate and maintain its function. Any injuries to brain by various neuronal 

diseases cause neuron cell death, which effect motor and cognitive functions.
1
To 

address this issue, different biocompatible neuron cell transplantable scaffolds have 

been fabricated.
2
 But, they have failed in clinical trial. Therefore, further development 

is necessary to address this complex issue. To address this, we have designed a novel 

biocompatible peptide based hydrogel, containing microtubule stabilizing and 

neuroprotective short peptide.   
 

RESULTS: The lipopeptide or palmitic acid (PA) attached neuroprotective peptide 

(PA-NK) have been synthesized by solid phase peptide synthesis (SPPS). Since the 

lipopeptide (PA-NK) displays amphiphilic character it can spontaneously self-

assemble to form β-sheet structure, which ultimately results interconnected fibrillary 

network structure to form a homogeneous hydrogel. This hydrogel serve as an 

excellent platform for 2D neuron cell adherence, 3D neuron cell growth (neuro-

sphere) and keeps microtubule and actin stable. The PA-NK hydrogel slowly 

enzymatically degrades by protease enzyme to release neuroprotective peptide, which 

promotes neurite outgrowth as well as neuroprotection against anti-NGF induced PC-

12 neuron cells. Further, it can encapsulate and release drug (curcumin) slowly and 

inhibits growth of 3D spheroid of neuron cancer cell. 
 

CONCLUSION: A new biodegradable neuro-compatible peptide based hydrogel has 

been designed and developed. Interestingly, this hydrogel serve as highly 

biocompatible platform for 2D and 3D neuron cell culture. It slowly enzymatically 

degrades by protease and releases neuroprotective peptide, which promotes neurite 

outgrowth in absence of externally added neuronal growth factor (NGF) as well as 

shows excellent neuroprotection against anti-NGF induced drugs. Further, it slowly 

releases the hydrophobic drug and significantly inhibits the growth of 3D spheroid of 

neuron cells. Finally, we envision that our novel biodegradable hydrogel will serve as 

excellent scaffold for neuron cell transplantation in damaged area of animal brain as 

well as delivery of anticancer drug into the brain tumour in near future.  
 

1. Thompson L. M. (2008) Neurodegeneration: A question of balance. neurodegeneration: a 

question of balance. Nature, 452, 707-8. 

2. Du X, Zhou J, Shi J, Xu B. (2015) Supramolecular hydrogelators and hydrogels: From soft 

matter to molecular biomaterials. Chem. Rev. 115, 13165-307.  

3. Adak A. Biodegradable neuro-compatible peptide hydrogel promotes neurite outgrowth, shows 

significant neuroprotection and delivers anti-Alzheimer drug (2016) ACS Applied Materials and 

Interface, Revised Version Submitted. 
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Alzheimer's disease is one of the most devastating ailments among all the 

neurodegenerative disorders and account for 70-80% of all forms of dementia. The 

production, aggregation and accumulation of amyloid beta (Aβ) peptide in the human 

brain is considered as one of the hallmarks of the disease. Moreover, Aβ in presence 

of redox-active metal ions (Cu
2+

 and Fe
3+

) are responsible for additional trait of 

cellular toxicity induced by generation of excessive chemically reactive species 

leading to oxidative stress, inflammation and aberrant neuronal activity, elucidating 

multifaceted toxicity exhibited by Aβ in AD. The Reactive oxygen species (ROS) and 

reactive nitrogen species (RNS) are the major sources of oxidative stress in cells, 

which causes damage of biomolecules like proteins, lipids, and DNA. The design of 

effective metal sequesters is an ideal strategy to prevent redox cycling of Aβ-metal 

complex and thus prevent ROS generation and resultant oxidative stress, and 

inflammatory response in AD.  

In this context, we have designed and synthesized natural tripeptide (GHK) 

and antioxidant (EGCG) based peptidomimetics (GHd 1, GHd 2, pHd 1, pHd 2).  Our 

peptidomimetics are capable of reducing Aβ aggregation, metal induced Aβ 

aggregation and generation of ROS. Further antioxidant and anti-inflammatory assays 

revealed their effectiveness in various in vitro experiments. In cellulo study 

demonstrated their efficacy as they enhances the cell viability of PC12 cells under 

oxidative stress. The nontoxic nature, aggregation inhibition capability, prevention of 

ROS/RNS generation, and good antioxidant and anti-inflammatory properties makes 

these peptidomimetics ideal therapeutic candidates for alleviating multifaceted 

toxicity in AD. 

 

References 

 
1. K. Rajasekhar, M. Chakrabarti and T. Govindaraju,Chem. Commun,2015, 51, 13434 - 

13450.  

2. M. L. Patrick, R. Joseph and M. G. Edith, J Alzheimers Dis, 2016, 54, 853-857. 

3. S. J. Dennis and H. John, EMBO Mol Med, 2016, 8, 595-608.  

4. K. Rajasekhar, M. Chilakapati, and T. Govindaraju, ACS Chem. Neurosci., 2016, 7, 

1300–1310. 

 



6th Indian Peptide Symposium (IPS-2017), Mumbai, Feb 23-24, 2017 
 

 

P44. Design of a potent, cell-permeable and selective 

inhibitor for Protein Phosphatase-1 

 

Roshan Xavier, Kaushik Saha, Ishita Chakraborty and Jayanta Chatterjee 

 

Molecular Biophysics Unit, Indian Institute of Science, Bangalore 560 012 

 

 

BACKGROUND: Protein Phosphatase-1 (PP1) is a Ser/Thr phosphatase which is 

involved in approximately 70 % of the dephosphorylation events in the cell along 

with Protein Phosphatase-2A (PP2A), which is a structurally homologous phosphatase 

in the same protein family. Although PP1 is shown to be a ubiquitous phosphatase, 

the specific roles of PP1 in various processes such as cell cycle have not been 

elucidated so far in a confident manner. This is primarily due to the lack of a chemical 

tool which is a potent cell permeable and selective inhibitor of PP1. The attempts 

towards this front have been unsuccessful due to the structural homology of the 

catalytic subunits of PP2A and PP2B in the same protein family and the conservation 

of residues in the catalytic site of these phosphatases.  

 

RESULTS: In our study we have taken the crystal structure of PP1 in complex with 

Inhibitor-2(I-2), an endogenous proteinaceous inhibitor of PP1 and found the minimal 

inhibitory peptide. We have adopted a library based approach to further enhance the 

potency and metabolic stability of the inhibitor by rational incorporation of unnatural 

amino acids, Arginine or Homoarginine substitutions in the minimal inhibitory 

peptide. We obtained a 24-mer peptide which inhibits PP1 with a low nanomolar IC50 

value, which is comparable to I-2 as determined in an in-vitro phosphatase assay. The 

peptide was found to selectively inhibit PP1 even at 5000 fold IC50 concentration in 

comparison to PP2A. The cell permeability of the peptide was assessed by both flow 

cytometry and confocal microscopy and was found to be internalized by HeLa cells.  

 

CONCLUSION: The development of a cell permeable and selective inhibitor for 

PP1 will serve as a chemical tool for studying the role of PP1 in various cellular 

processes in particular various stages of cell cycle. It would also allow the elucidation 

of novel substrates of PP1 in cell.  
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