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INTRODUCTION 
The present study deals with bioactive peptaibols, produced by a 

specific group of fungi, the genus Trichoderma, which are known for 

antagonistic behavior against naturally competing fungi. Peptaibols 

are linear, non-ribosomally produced amphipathic polypeptides that 

comprise of non-standard residues like α-aminoisobutyric acid (Aib), 

hydroxyproline (Hyp) or D-isovaline (Div), an acetylated N-terminus 

and an aminoalcohol present at the C-terminus. Many peptaibols have 

been shown to form voltage-gated ion channels or pores within 

biological membranes via an aggregation step. The increasing gap 

between known peptaibol sequences and their three-dimensional 

structures can be reduced using computational modeling and 

molecular dynamics (MD) simulations.  

MD simulations are carried out to recreate and visualize various 

biomolecular processes with the help of potentials formulated on the 

basis of physical laws that govern all chemical entities. It calculates 

the time evolution of properties of the macro-molecular system called 

as a trajectory. But classical MD simulation approaches fall short of 

the time scale required to obtain slow conformational transitions 

separated by high energy barriers. In order to enhance the sampling 

of conformational landscape of a biological system, many methods 

have been developed that follow the scheme of modifying the 

Hamiltonian by adding a bias potential, for example, accelerated MD 

(aMD) simulations. They work by adding a bias potential ΔV(r) to the 

true potential and modifying the potential energy surface V(r) in such 

a way that the surfaces near the energy minima are raised but those 



near the barriers remain unaffected. The technique promotes sampling 

of infrequent events of biomolecular systems without any prior 

knowledge of the location of energy wells or barriers. The aMD 

implementation includes three kinds of boost to potential, a) boost to 

total potential of the system, b) boost to dihedral potential of the 

biological system, and c) dual boost combining the previous two. We 

optimized the use of aMD simulations and its various parameters to 

accurately elucidate the complete conformational ensemble of 

peptaibols.  

AIMS AND OBJECTIVES 
The understanding of peptaibol structure and dynamic folding is 

important to subsequently understand and correlate with their 

antimicrobial mechanism of action. Various structural differences 

account for the variability in their ability to interact with cell 

membranes and therefore, their antimicrobial activity. Our main aim 

is to develop a reliable strategy for elucidating complete structural 

ensembles of peptaibol compounds by applying time- and cost-

effective in silico techniques known as molecular dynamics 

simulations. The various steps taken in lieu of the main goal are as 

follows:  

 

1) To develop an accurate representation of various non-

standard amino acid residues like Aib and Div found in 

peptaibols, and the C-terminal amino alcohols like Pheol or 

Leuol in terms of their atomic partial charges, geometry and 



ability to incorporate to peptide sequences for computational 

modeling.  

2) To test the effect of various solvents and timescales on 

peptaibol folding using classical MD methods. 

3) To optimize accelerated MD simulation parameters required 

to obtain complete conformational landscapes of peptaibols 

by comparing with a known peptaibol structure.  

4) To test accelerated MD simulations for correctly modeling 

biological membranes and to reproduce experimental 

results. 

 

MATERIALS AND METHODOLOGY 
Sequence selection 

We carried out classical MD simulations on two sequences: 

Trikoningin KA V (TRK-V) and Tripleurin XIIc (TPN XIIc). aMD 

simulations were carried out on Alamethicin F30/3 and later on TPN 

XIIc, Paracelsins B & H, Brevicelsins I & IV and TRK-V. 

Force field library generation for non-standard residues 

For calculation of their partial charges and creating force field 

libraries, the R.E.D server was used. RESP (restrained electrostatic 

potential) was used to calculate the charges with a HF/6-311G(d) 

basis set and Gaussian09 as quantum mechanical program interface. 

For each residue, two conformations, i.e. α-helix and β-sheet were 

used. 



Classical molecular dynamics simulations 

In implicit water solvent: all MD calculations were carried out with 

AmberTools16 with ff14SB force field using generalized born 

implicit solvent method. The first step is energy minimization. The 

maximum number of cycles was set at 10000 (maxcyc) with a 

convergence criterion of 0.01. The steepest descent algorithm was 

used for the first 100 cycles (ncyc) and then switched to conjugate-

gradient algorithm for the remaining cycles. The energy minimization 

outputs were used for setting up the production run with 100 ns of 

total simulation time. All systems were maintained at 300 K using 

Langevin thermostat (ntt = 3, gamma_ln =1.0). The time step was set 

to 2 fs and no cutoff was applied for non-bonding interactions. 

In explicit water and methanol solvents: The average structure of the 

last 30000 steps from the previous 100 ns long simulation was used 

as a starting structure for two 30 ns long simulations in explicit water 

and methanol solvent. The system was energy minimized for 20,000 

steps and after a 50,000-long heating step, the production run was 

started at temperature 300 K under pressure regulation, ntp=1 

condition. The periodic boundary conditions were applied, long-

range effects were treated using the PME method.  

Accelerated molecular dynamics simulations 

All systems were prepared for aMD in six consecutive steps, i.e. (a) 

minimization of solvent, (b) water movement at 300K under 

isothermal and isobaric (NTP) conditions, (c) minimization of the 

whole system, (d) heating, (e) relax the system at 300 K for 0.5 ns, 

and (f) relax system at 300 K under NTP conditions for 5 ns with no 



restraints. The temperature scaling was carried out using Langevin 

thermostat while the pressure was regulated using the default 

Berendsen barostat for all corresponding calculations. SHAKE bond 

length constraints were applied on all bonds involving hydrogen.  

All aMD simulations were carried out at 300 K temperature, 2 fs time 

step, and energies and boost information was written at every 1000 

steps. The GPU machines available through the NIIF High 

Performance Computing supercomputer at the University of 

Debrecen on the partition prod-gpu-k40-Leo nodes with 3 × Nvidia 

K40X CUDA8 were utilized for all aMD simulations. All simulations 

were carried out using pmemd.cuda implementation of Amber14, also 

available at the cluster. All systems were solvated using TIP3P water 

model for aqueous solvent except in case of TPN XIIc solvation in 

chloroform solvent using tleap module of AmberTools18. 

Accelerated molecular dynamics simulations applied on a bilayer 
membrane system: alamethicin F30/3 hexamer pore 

The hexamer pore of Alm F30/3 peptide was then embedded into a 

3:1 mixture of 1,2-dioleoyl-sn-glycero-3-phosphoethanolamine 

(DOPE) and 1,2-dioleoyl-sn-glycero-3-[phospho-rac-(1-glycerol)] 

(DOPG) bilayer membranes which mimics a bacterial (Escherichia 

coli) membrane constitution. This system can be easily prepared in an 

Amber-ready format by using the ‘packmol-memgen’ workflow 

available with AmberTools18 that uses ‘Memembed’ to obtain pre-

oriented protein conformation with respect to the membrane. Each 

aMD simulation was carried out with dual boost (iamd=3) option at 

300 K temperature regulated using a Langevin thermostat. A weak 



external static electric field was also applied along the z direction 

(across membrane) with efz values (intensity in kcal (mol × A × e)−1) 

of 0.180 and 0.080 for the first and second simulation, respectively. 

RESULTS AND DISCUSSION 

Classical molecular dynamics 

Trikoningin KA V in implicit solvent: The results obtained from 

Trikoningin KA V were slightly surprising as many residues like 

Gln6, Aib7, Aib8, Aib9, Aib12, Val14, Aib15, and Ile16 had a strong 

preference for the left-handed helix region. It’s not unexpected for the 

Aib residues but Gln and Val are associated with right-handed α-helix 

conformations. The remaining amino acid residues showed 

preference for right-handed helix region. This clash between 

opposing helical turns makes the resulting three-dimensional 

structure as an unfolded spiral. The free energy distribution of RMSD 

and radius of gyration values showed that a highly bent structure was 

the most energetically stable structure.  

Tripleurin XIIc in implicit solvent: The presence of three D-isovalines 

brought a preference for left-handed helical regions while affecting 

the neighboring Aib residues. The Div11-Aib12-Pro13 region 

resulted in unwinding of the spiral due to proline while Val9-Ala10 

regions show backbone reversing γ’-region geometry. The result 

indicated the presence of β-turns for most of the sequence with a 

highly bent backbone. 



Tripleurin XIIc in explicit water and methanol solvent: The 

comparative results in both solvents showed that most residues are 

populated around the α- and δ-regions. Pro13 lies almost exclusively 

in PII conformation in both explicit water and methanol solvents. The 

γ’-turn conformation is not stable in explicit solvent environment 

especially in methanol. The loss of the Div11→Val9 γ’-turn bond 

seems to reduce the overall bending of the chain and bring linearity. 

Overall, we observed the formation of beta-bend ribbon spirals at the 

N-terminal segment with higher stability in methanol. For C-terminal, 

water solvent promotes formation of α-helix while methanol solvent 

promotes formation of 310-helix.  

Accelerated molecular dynamics 

Tripleurin XIIc in explicit water and chloroform solvent: A 1 µs long 

simulation carried out in both water and chloroform solvent with a 

higher dihedral boost revealed a highly folded linear conformation of 

TPN XIIc. The structure of TPN XIIc was found to be a continuous 

β-bend ribbon spiral with α/310-helix at the C-terminal. The spiral 

shape instead of a regular α/310-helix can be correlated with presence 

of three DIV residues. 

Addressing convergence: The conformational landscape covered in 

the fourth 1 µs long simulation is a state which couldn’t have been 

achieved during shorter simulations. This shows that 500 ns are not 

adequate to attain the higher energy state in chloroform. The peptide 

seems to be stuck in a single energy state in chloroform while it is 

highly dynamic in water and jumps through various intermediate 



states with relative ease. Irrespective of the starting configuration, all 

simulations must, at some point, begin to sample the same space 

which could not be observed in the case of chloroform. But the 

combined trajectory of 2.5 µs surely indicates adequate sampling. 

Optimization of aMD simulation parameters on Alm F30/3: The 

simulation carried out for 1 µs using GPUs with slightly aggressive 

boost parameters started from the original unfolded conformation 

which resulted in a close-to-native conformation of AlmF30/3.  

aMD simulation on paracelsins B & H and brevicelsins I & IV: Based 

on the reweighted potential of mean force (PMF) values calculated 

for end-to-end distance, it seems that the replacement of Aib to valine 

at the 17th position in paracelsin-H and brevicelsin-IV slightly lowers 

the energy barrier to attain linearity from a bent conformation. 

Trichoningin KA V: aMD run shows that these residues flanking the 

central region show shifts from the predominant left-handed helical 

regions to the right-handed helical region 

Alamethicin hexamer channel all-atom enhanced sampling 

simulations: The presence of peptide channel clearly introduced 

disorder to the membrane as shown by the lipid SCD parameter. The 

diffusion coefficient (DC) value is higher under a stronger electric 

field but is much lower than DC of water in bulk. aMD was 

successfully applied to model peptaibol channel and membrane 

interaction. 

 



SUMMARY 

1. We showed that the use of enhanced sampling methods like 

aMD is crucial to accurately model the folding dynamics of 

peptaibols in comparison to classical MD techniques.  

2. We show that 1 µs long aMD simulation on a GPU with 

slightly aggressive boost parameters results in the complete 

conformational ensemble of peptaibols.  

3. The study of folding dynamics also highlighted the 

differences that can occur with a single residue substitution.  

4. The presence of helix-breaking residues like glycine and 

proline was highlighted to allow the hinge-like backbone 

bending motion of peptaibols that may have functional 

relevance. 

5. aMD can be successfully applied to model all-atom 

representations of bilayer membranes and their interaction 

with peptaibols without introducing grave errors. 

 

  



LIST OF PUBLICATIONS 

MTMT Author ID: 10053040 

LIST OF PUBLICATIONS RELATED TO THIS THESIS 
Tyagi, C., Marik, T., Vágvölgyi, C., Kredics, L., & Ötvös, F. (2019). Accelerated 
molecular dynamics applied to the peptaibol folding problem. International Journal of 
Molecular Sciences, 20(17). doi: 10.3390/ijms20174268 (IF2019: 4.183) 
 
Marik, T., Tyagi, C., Balázs, D. K., Urbán, P., Szepesi, Á., Bakacsy, L., et al. (2019). 
Structural diversity and bioactivities of peptaibol compounds from the 
Longibrachiatum clade of the filamentous fungal genus Trichoderma. Frontiers in 
Microbiology, 10. doi: 10.3389/fmicb.2019.01434 (IF2019: 4.259) 
 
Tyagi, C., Marik, T., Vágvölgyi, C., Kredics, L., Szekeres, A., & Ötvös, F. (2019). 
Tripleurin XIIc: Peptide folding dynamics in aqueous and hydrophobic environment 
mimic using accelerated molecular dynamics. Molecules, 24(2). doi: 
10.3390/molecules24020358 (IF2019: 3.060) 
 
Marik, T., Tyagi, C., Racic, G., Rakk, D., Szekeres, A., Vágvölgyi, C., & Kredics, L. 
(2018). New 19-residue peptaibols from Trichoderma clade Viride. Microorganisms, 
6(3). doi: 10.3390/microorganisms6030085 (IF2018: 4.167) 

 

OTHER ARTICLES 
Goyal, M., Grover, S., Dhanjal, J. K., Goyal, S., Tyagi, C., Chacko, S., & Grover, A. 
(2013). Novel natural structure corrector of APOE4 for checking alzheimer's disease: 
Benefits from high throughput screening and molecular dynamics simulations. Biomed 
Research International. doi: 10.1155/2013/620793 (IF2013: 3.281) 
 
Tyagi, C., Grover, S., Dhanjal, J., Goyal, S., Goyal, M., & Grover, A. (2013). 
Mechanistic insights into mode of action of novel natural cathepsin L inhibitors. BMC 
Genomics, 14(Suppl 8), S10. doi: 10.1186/1471-2164-14-s8-s10 (IF2013: 4.572) 
 
Tyagi, C., Gupta, A., Goyal, S., Dhanjal, J., & Grover, A. (2014). Fragment based 
group QSAR and molecular dynamics mechanistic studies on arylthioindole 
derivatives targeting the α-β interfacial site of human tubulin. BMC Genomics, 15 
(Suppl 9), S3. doi: 10.1186/1471-2164-15-s9-s3 (IF2014: 4.625) 
 
Goyal, S., Grover, S., Dhanjal, J. K., Goyal, M., Tyagi, C., Chacko, S., & Grover, A. 
(2014). Mechanistic insights into mode of actions of novel oligopeptidase B inhibitors 
for combating leishmaniasis. Journal of Molecular Modeling, 20(3). doi: 
10.1007/s00894-014-2099-6 (IF2014: 1.914) 
 
Goyal, M., Grover, S., Dhanjal, J. K., Goyal, S., Tyagi, C., & Grover, A. (2014). 
Molecular modelling studies on flavonoid derivatives as dual site inhibitors of human 
acetyl cholinesterase using 3D-QSAR, pharmacophore and high throughput screening 



approaches. Medicinal Chemistry Research, 23(4), 2122-2132. 
https://doi.org/10.1007/s00044-013-0810-2 (IF2014: 1.584) 
 
Soni, S., Tyagi, C., Grover, A., & Goswami, S. K. (2014). Molecular modeling and 
molecular dynamics simulations based structural analysis of the SG2NA protein 
variants. BMC Research Notes, 7(1). doi: 10.1186/1756-0500-7-446 (IF2014: 1.980) 
 
Goyal, M., Dhanjal, J. K., Goyal, S., Tyagi, C., Hamid, R., & Grover, A. (2014). 
Development of dual inhibitors against alzheimer’s disease using fragment-based 
QSAR and molecular docking. BioMed Research International, 2014, 1-12. doi: 
10.1155/2014/979606 (IF2014: 2.279) 
 
Goyal, S., Grover, S., Dhanjal, J. K., Tyagi, C., Goyal, M., & Grover, A. (2014). Group-
based QSAR and molecular dynamics mechanistic analysis revealing the mode of 
action of novel piperidinone derived protein–protein inhibitors of p53-MDM2. Journal 
of Molecular Graphics and Modelling, 51, 64-72. doi: 10.1016/j.jmgm.2014.04.015 
(IF2014: 1.906) 
 
Goyal, S., Dhanjal, J. K., Tyagi, C., Goyal, M., & Grover, A. (2014). Novel fragment-
based QSAR modeling and combinatorial design of pyrazole-derived CRK3 inhibitors 
as potent antileishmanials. Chemical Biology & Drug Design, 84(1), 54-62. doi: 
10.1111/cbdd.12290 (IF2014: 2.675) 
 
Mishra, A. K., Tyagi, C., Pandey, B., Chakraborty, O., Kumar, A., & Jain, A. K. (2015). 
Structural insights into the mode of action of plant flavonoids as anti-oxidants using 
regression analysis. Proceedings of the National Academy of Sciences India Section B-
Biological Sciences, 86(4), 1023-1036. doi: 10.1007/s40011-015-0557-2 (IF2015: 0.696) 
 
Patel, K., Tyagi, C., Goyal, S., Jamal, S., Wahi, D., Jain, R., et al. (2015). Identification 
of chebulinic acid as potent natural inhibitor of M. tuberculosis DNA gyrase and 
molecular insights into its binding mode of action. Computational Biology and 
Chemistry, 59, 37-47. doi: 10.1016/j.compbiolchem.2015.09.006 (IF2015: 1.329) 
 
Patel, K., Tyagi, C., Goyal, S., Dhanjal, J. K., Bharadvaja, N., & Grover, A. (2015). 
Curcumin-based IKKβ inhibiting anticancer lead design using novel fragment-based 
group QSAR modelling. Medicinal Chemistry Research, 24(5), 2022-2032. 
https://doi.org/10.1007/s00044-014-1274-8 (IF2015: 1.568) 
 
Pandey, B., Sharma, P., Tyagi, C., Goyal, S., Grover, A., & Sharma, I. (2015). 
Structural modeling and molecular simulation analysis of HVAP2/EREBP from barley. 
Journal of Biomolecular Structure & Dynamics, 34(6), 1159-1175. doi: 
10.1080/07391102.2015.1073630 (IF2015: 1.822) 
 
Mishra, A. K., Pandey, B., Tyagi, C., Chakraborty, O., Kumar, A., & Jain, A. K. (2015). 
Structural and functional analysis of chitinase gene family in wheat (Triticum 
aestivum). Indian Journal of Biochemistry and Biophysics, 52(2), 169-178. 
http://nopr.niscair.res.in/handle/123456789/31528 (IF2015: 0.935) 
 

https://doi.org/10.1007/s00044-013-0810-2
https://doi.org/10.1007/s00044-014-1274-8
http://nopr.niscair.res.in/handle/123456789/31528


Mishra, A. K., Saini, Neha., Chakraborty, Ohika., Tyagi, C., Kumar, A., & Jain, A. K. 
(2015). Structural and phylogenetic analysis of wheat AP2 transcription factor. 
International Journal of Tropical Agriculture, 33(2), 1511-1515. (IF2015: 0) 
 
Tyagi, C., Bathke, J., Goyal, S., Fischer, M., Dahse, H.-M., Chacko, S., et al. (2015). 
Targeting the inter-subunit cavity of Plasmodium falciparum glutathione reductase by 
a novel natural inhibitor: Computational and experimental evidence. International 
Journal of Biochemistry & Cell Biology, 61, 72-80. doi: 10.1016/j.biocel.2015.01.014 
(IF2015: 4.402) 
 
Sinha, S., Tyagi, C., Goyal, S., Jamal, S., Somvanshi, P., & Grover, A. (2016). 
Fragment based G-QSAR and molecular dynamics based mechanistic simulations into 
hydroxamic-based HDAC inhibitors against spinocerebellar ataxia. Journal of 
Biomolecular Structure & Dynamics, 34(10), 2281-2295. doi: 
10.1080/07391102.2015.1113386 (IF2016: 2.411) 
 
Pandey, B., Grover, S., Tyagi, C., Goyal, S., Jamal, S., Singh, A., et al. (2016). 
Molecular principles behind pyrazinamide resistance due to mutations in PanD gene in 
Mycobacterium tuberculosis. Gene, 581(1), 31-42. doi: 10.1016/j.gene.2016.01.024 
(IF2016: 2.415) 
 
Pandey, B., Tyagi, C., Chakraborty, O., Mishra, A. K., Kumar, A., & Jain, A. K. (2016). 
Heterodimeric interaction of the ADP-glucose pyrophosphorylase (AGPase) enzyme 
in Hordeum vulgare. Indian Journal of Biochemistry and Biophysics, 15(3), 334-342.  
http://nopr.niscair.res.in/handle/123456789/39328 (IF2016: 0.786) 
 
Mishra, A. K., Chawla, P., Tyagi, C., Pandey, B., Chakraborty, O., Kumar, A., & Jain, 
A. K. (2016). In silico identification, phylogenetic analysis and protein modeling of 
EREBP-1 genes of Phaseolus vulgaris, Arabidopsis thaliana and Cucumis sativus. 
Indian Journal of Biochemistry and Biophysics, 15(3), 343-351.  
http://nopr.niscair.res.in/handle/123456789/39326. (IF2016: 0.786) 
 
Verma, S., Grover, S., Tyagi, C., Goyal, S., Jamal, S., Singh, A., & Grover, A. (2016). 
Hydrophobic interactions are a key to MDM2 inhibition by polyphenols as revealed by 
molecular dynamics simulations and MM/PBSA free energy calculations. PLOS One, 
11(2), e0149014. doi: 10.1371/journal.pone.0149014. (IF2016: 2.806) 
 
Verma, S., Goyal, S., Tyagi, C., Jamal, S., Singh, A., & Grover, A. (2016). Bim (BCL-
2 interacting mediator of cell death) sahb (stabilized α helix of BCL2) not always 
convinces BAX (BCL-2-associated X protein) for apoptosis. Journal of Molecular 
Graphics and Modelling, 67, 94-101. doi: 10.1016/j.jmgm.2016.05.007 (IF2016: 1.860) 
 
Tyagi, C., Singh, A., & Singh, I. K. (2016). Mechanistic insights into mode of action 
of rice allene oxide synthase on hydroxyperoxides: an intermediate step in herbivory-
induced jasmonate pathway. Computational Biology and Chemistry, 64, 227-236.  
doi: 10.1016/j.compbiolchem.2016.07.002 (IF2016: 1.511) 
 

http://nopr.niscair.res.in/handle/123456789/39328
http://nopr.niscair.res.in/handle/123456789/39326.


Pandey, B., Grover, S., Tyagi, C., Goyal, S., Jamal, S., Singh, A., et al. (2017). 
Dynamics of fluoroquinolones induced resistance in DNA gyrase of Mycobacterium 
tuberculosis. Journal of Biomolecular Structure & Dynamics, 36(2), 362-375.  
doi: 10.1080/07391102.2016.1277784 (IF2017: 2.667) 
 
Devi, S. V., Tyagi, C., Dhyani, S. K., Mishra, A. K., Kumar, A., & Handa, A. K. (2017). 
An in-silico mutagenesis effect on mode of action of curcin, a toxic protein from 
Jatropha curcas. Indian Journal of Biochemistry and Biophysics, 16(4), 655-662.  
http://nopr.niscair.res.in/handle/123456789/44363 (IF2017: 0.365) 
 
Verma, S., Singh, A., Kumari, A., Tyagi, C., Goyal, S., Jamal, S., & Grover, A. (2017). 
Natural polyphenolic inhibitors against the antiapoptotic bcl-2. Journal of Receptor 
and Signal Transduction, 37(4), 391-400. doi: 10.1080/10799893.2017.1298129 
(IF2017: 1.773) 
 
Pandey, B., Grover, S., Tyagi, C., Goyal, S., Jamal, S., Singh, A., et al. (2017). Double 
mutants in DNA gyrase lead to ofloxacin resistance in Mycobacterium tuberculosis. 
Journal of Cellular Biochemistry, 118(9), 2950-2957. doi: 10.1002/jcb.25954 (IF2017: 
2.932) 
   
Marik, T., Urbán, P., Tyagi, C., Szekeres, A., Leitgeb, B., Vágvölgyi, M., et al. (2017). 
Diversity profile and dynamics of peptaibols produced by green mould Trichoderma 
species in interactions with their hosts Agaricus bisporus and Pleurotus ostreatus. 
Chemistry & Biodiversity, 14(6). doi: 10.1002/cbdv.201700033 (IF2017: 1.449) 
 
Singh, A., Tyagi, C., Nath, O., & Singh, I. K. (2018). Helicoverpa-inducible 
thioredoxin H from Cicer arietinum: Structural modeling and potential targets. 
International Journal of Biological Macromolecules, 109, 231-243. doi: 
10.1016/j.ijbiomac.2017.12.079 (IF2018: 4.940) 
 
Singh, A., Jain, D., Tyagi, C., Singh, S., Kumar, S., & Singh, I. K. (2018). In silico 
prediction of active site and in vitro DNAse and RNAse activities of Helicoverpa-
inducible pathogenesis related-4 protein from Cicer arietinum. International Journal 
of Biological Macromolecules, 113, 869-880. doi: 10.1016/j.ijbiomac.2018.03.027 
(IF2018: 4.940) 
 
Singh, S., Tyagi, C., Rather, I. A., Sabir, J. S. M., Hassan, M. I., Singh, A., & Singh, I. 
K. (2020). Molecular modeling of chemosensory protein 3 from Spodoptera litura and 
its binding property with plant defensive metabolites. International Journal of 
Molecular Sciences, 21(11). doi: 10.3390/ijms21114073 (IF2020: 4.210) 
 
Cumulative impact factor: 87.088 
 
BOOK CHAPTER:  
Marik, T., Szekeres, A., Andersson, M. A., Salkinoja-Salonen, M., Tyagi, C., Leitgeb, 
B., et al. (2017). Bioactive peptaibols of forest-derived Trichoderma isolates from 
section Longibrachiatum, In: Soil Biological Communities and Ecosystem Resilience, 
eds: Lukac, M., Grenni, P., and Gamboni, M. Springer International Publishing, Cham, 
Switzerland, 277–290. doi: 10.1007/978-3-319-63336-7_17 

http://nopr.niscair.res.in/handle/123456789/44363


OTHER PUBLICATIONS 
Mishra, A. K., Gour, R., Tyagi, C., Kumar, S., & Kumar, A. (2015, March). Search for 
novel anti-fungal compounds targeting cytochrome of Fusarium circinatum by virtual 
screening. In 2015 2nd International Conference on Computing for Sustainable Global 
Development (INDIACom) (pp. 1130-1133). IEEE. 
 
Máté, V., Marik, T., Tyagi, C., Kredics, L., Vágvölgyi, C., Balázs, L., et al. (2016). 
Peptaibol molecules in Trichoderma harzianum. In: 5th CESC 2016 Central European 
Summer Course on Mycology and 2nd Rising Stars in Mycology Workshop: Biology of 
pathogenic fungi: Book of Abstracts, eds: Gácser, A., Pfeiffer, I., and Vágvölgyi C., 
JATEPress Kiadó, Szeged, Hungary, p. 58. 
 
Tyagi, C., Marik, T., Szekeres, A., Vágvölgyi, C., Kredics, L., and Ötvös, F. (2017). 
First report of computational structure elucidation of tripleurin XIIC produced by strain 
Trichoderma pleuroti TPhu1. Acta Microbiol. Immunol. Hung. 64, pp. 184-185. 
 
Tyagi, C., Marik, T., Szekeres, A., Vágvölgyi, C., Kredics, L., and Ötvös, F. (2017). 
Egy, a termesztett gombák zöldpenészes megbetegedését okozó Trichoderma 
aggressivum által termelt, újonnan leírt peptaibol molekuláris dinamikán alapuló 
szerkezetmeghatározása - Molecular dynamics-based structure elucidation of a newly 
reported peptaibol from the mushroom green mould pathogen Trichoderma 
aggressivum. Mikol. Közl. Clusiana 56, pp. 152-154.  
 
Marik, T., Tyagi, C., Balázs, D. K., Urbán, P., Szepesi, Á., Bakacsy, L., et al. (2018). 
Novel sequences of peptaibiotics from the filamentous fungal genus Trichoderma. 20th 
Danube-Kris-Mures-Tisa (DKMT) Euroregion Conference on Environment and 
Health: Book of Abstracts, "Vasile Goldis" University Press, Arad, Romania, pp. 50-
51. 
 
Marik, T., Tyagi, C., Balázs, D. K., Urbán, P., Szepesi, Á., Bakacsy, L., et al. (2018). 
New peptaibol compounds from the genus Trichoderma. In: A Magyar Mikrobiológiai 
Társaság 2018. évi Nagygyűlése és a XIII. Fermentációs Kollokvium: Book of 
Abstracts, Eger, Hungary, p. 39. 
 
Tyagi, C., Marik, T., Szekeres, A., Vágvölgyi, C., Kredics, L., and Ötvös, F. (2018). 
Understanding dynamics and structure of fungal peptides: revisiting solvent effects and 
sampling problems. 20th Danube-Kris-Mures-Tisa (DKMT) Euroregion Conference on 
Environment and Health: Book of Abstracts, "Vasile Goldis" University Press, Arad, 
Romania, pp. 38-39. 
 
Tyagi, C., Marik, T., Vágvölgyi, C., Kredics, L., and Ferenc, Ö. (2019). Using 
accelerated molecular dynamics to retrieve conformational ensemble of Alamethicin. 
In: 33rd Molecular Modelling Workshop (MMWS2019): Program and Abstracts, 
Erlangen, Germany, p. 74. 

 

 


