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10:00 – 10:20h Welcome by Chair  

 

10:20 – 10:50h Genomic Signatures Controlling Phytochemical Diversity 

Speaker: Gitanjali Yadav; NIPGR 

 

10:50 – 11:20h ZnO based Energy Efficient Hydrogen Nanosensors 

Speaker: Mahesh Kumar, IIT Jodhpur 

 

11:20 – 11:50h Tea Break 

 

11:50 – 12:10h Sex chromosome dosage compensation in the silkworm 

Speaker: Arun Kumar; CDFD 

 

12:10 – 12:40h Active Plasmonics 

Speaker: Parinda Vasa; IIT Bombay 

 

12:40 – 13:30h Lunch 

 

13:30 – 15:30h Planning meeting for all members 

Agenda items include:        

      Report on past activities 

      INYAS website 

      New programmes to be launched 

    

15:30 – 16:00h Tea Break 

 

16:00 – 17:00h Core committee meeting 

 

 

  



 

 

Abstracts 

 

Genomic Signatures Controlling Phytochemical Diversity 

Gitanjali Yadav 

NIPGR, New Delhi 

 

Modern plants have evolved from aqueous ancestors, and this transition from water to land 

presented several challenges that were met by adaptations/diversification in the plant 

kingdom over millions of years; the most significant being mechanisms for body support, 

material transport, and fertilization; apart from development and dispersal of the embryo.  

The sessile nature of life on land further necessitated evolution of highly advanced modes of 

communication and defense, achieved by means of low molecular weight compounds, which 

arose quite early during the evolutionary history of the plant kingdom, primarily being 

represented by the terpene family. Terpenes, also called Isoprenoids, belong to an ancient and 

widespread family of structurally and functionally rich biomolecules known to man. 

Although these natural products are synthesized in all organisms, the plant kingdom exhibits 

tremendous variation in their chemistry and roles, ranging from primary and secondary 

metabolism to specialized ecological interactions with the environment. Terpene synthase 

(TPS) enzymes are the key players in generating this diversity, catalyzing one of the most 

complex reactions known to chemistry and biology. My talk will mainly cover two 

approaches that we have recently used to measure the plant terpenome. The first method is 

based on data from actual emission records from plants across the globe, resulting in 

development of one of the largest contextual public repositories of phytochemicals. The 

second approach involves identification, genome-wide mapping and clustering of the entire 

TPS gene complement using genome sequence data representing 50 plants, and EST data 

from over 100 plants. A comparative analysis of the patterns observed in these two 

approaches was used to unravel the ‘potential’ and ‘harnessed’ terpenome for each species 

analysed.  

Our results have a bearing on how a minimal pool of substrates gets converted into thousands 

of region-specific and stereo-specific products by plants, a promising research avenue for 

rational design of novel bioactive compounds by metabolic engineering. 

 



 

 

 

ZnO based Energy Efficient Hydrogen Nanosensors 

Mahesh Kumar
 

Department of Electrical Engineering, Indian Institute of Technology Jodhpur 

 

Hydrogen gas sensors are important for utilization of hydrogen as a clean and renewable 

alternative to carbon-based fuels. Thought, there is broad range of hydrogen sensors designed 

on the basis of optical and electrical properties of materials, but these sensors are either 

working at very high temperature (> 150 °C) or incompatible with integrated circuits for 

sensing device fabrication and reproducibility. The sensor reported in present study, can able 

to detect hydrogen gas at lower temperature with fast response and recovery times and can be 

integrated with existing Si based technology. The lower working temperature is necessary for 

power saving and reduction of risk associated with H2 gas. Uniformly distributed and self-

aligned ZnO nanorods (NRs) were grown on Si substrate by sputtering technique. 

Cathodoluminescence spectroscopy, which shows a single strong peak indicates the high 

crystalline and optical quality of ZnO and very low defect density. Vertically-aligned 

nanosensors were fabricated by depositing Au and Pd circular Schottky contacts on ZnO and 

Ni doped ZnO NRs. Resistance responses of nanosensors were observed in the range from 50 

to 150 ºC in 1% and 5 % hydrogen in argon, which is below and above the explosive limit 

(4%) of hydrogen in air. The nanosensor’s sensitivity response increases from 11% to 67% 

with temperature from 50 ºC to 150 ºC and also shows fast response time (9-16 sec) and 

moderate recovery time (100-200 sec). A sensing mechanism will be discussed based on 

Schottky barrier changes at heterojunctions and change in depletion region of NRs. 

 

 

Sex chromosome dosage compensation in the silkworm 

Arun Kumar K P 

Centre for DNA Fingerprinting and Diagnostics, Hyderabad, INDIA 

 

Gene dose difference between the sexes is often regulated by the mechanism of sex 

chromosome dosage compensation (DC). ZW systems (birds and reptiles) show a general 

lack  

 



 

 

 

 

of DC. In the moth species Manduca sexta and Plodia interpunctella dosage was found to be 

complete and incomplete respectively. However, studies in Bombyx mori have yielded 

contradicting results thus far; showing no compensation in the previous studies (microarray) 

and a possible existence of DC in a recent report (reanalysis of microarray). In this study, we 

did RNA-sequencing of three early-stage (78h, 96h and 120h) sexed embryos and fifth instar 

larval heads to show that, Bombyx Z chromosome is indeed dosage compensated. 

Comprehensive analysis of gene expression in different stages revealed that the onset of DC 

occurs at about 96h. Analyses of head RNA-seq data confirm the existence of complete DC 

in Bombyx. Unlike other ZW species, Bombyx is a special case wherein average Z 

chromosome expression is significantly lesser than that of autosomes in both the sexes. 

However, we suggest the existence of DC in Bombyx as the observed overall Z chromosome 

expression level is not significantly different between the sexes. The observed DC is possibly 

achieved by reduced expression of genes on Z chromosome in males. To our knowledge, this 

is the first report verifying the existence of DC, in B. mori using NGS data. We conclude that 

Bombyx Z chromosome is dosage compensated and its expression is just over half to that of 

the autosomes.   

 

 

Active Plasmonics 

Parinda Vasa  

Department of Physics, IIT Bombay 

 

Metal nanostructures supporting surface plasmon polaritons (SPPs) carry significant potential 

for guiding and manipulating light on the nanoscale. SPPs are spatially confined 

electromagnetic field modes at a metal-dielectric interface generating ultrashort and intense 

near-field optical forces, which can potentially be used to enhance and control the 

optical response of quantum emitters, the key components of the diverse, contemporary 

photonics applications. Investigations of SPP-quantum emitter interactions have led to the 

emerging and exciting field of active plasmonics, dealing with ultrafast all-optical control of 

SPPs on the nanoscale. In this talk, some aspects of the fundamental physical mechanism in 

active plasmonics, namely the SPP-quantum emitter dipole coupling will be explored. 


