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Understanding the Molecular Mechanisms of Plant-Pathogen Interactions
+

A brief introduction of the objective:

This research objective focuses on dissecting the intricate molecular dialogues between plants and
pathogens. It is vital for devising strategies to safeguard crops and ensure global food security
through the understanding of these interactions.

Research Methodology:

Reviewing Literature: Starting with a thorough review of current research to identify gaps and
formulate precise research questions.

Selecting Pathogens and Host Plants: Choosing specific pathogen-host plant pairs based on
their economic significance, availability, and the promise of revealing new scientific insights.

Designing Experiments:

Characterizing at the Molecular Level: Applying genomic, transcriptomic, and
proteomic approaches to detail the molecular profiles of both pathogens and host plants
during infection phases.
Conducting Pathogen Inoculation and Monitoring: Setting up controlled experiments to
observe disease progression and plant responses over time.
Investigating Gene Functions: Utilizing RNA interference and CRISPR-Cas9 gene
editing to explore the roles of specific genes in the interaction dynamics.

Analyzing Data: Employing bioinformatics to sift through genomic, transcriptomic, and
proteomic data, identifying key interaction players and patterns.

Validating Findings: Confirming the involvement of identified genes and molecular pathways in
the interactions via overexpression studies, knockout mutants, and other complementary methods.

Research Approach:

Adopting an interdisciplinary approach, integrating molecular biology, genetics, bioinformatics,
and plant pathology to achieve a holistic understanding of plant-pathogen interactions.
Collaboration with experts across these areas will enhance the study s breadth and depth. The
research should be iterative, allowing discoveries to inform subsequent experimental questions
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and designs. The goal is to uncover the underpinnings of plant defense and pathogen attack
mechanisms, laying the groundwork for creating crops with enduring resistance.

Identifying Plant Resistance Genes and Elucidating Their Roles in Pathogen Defense
+

This objective focuses on uncovering and understanding the genes that provide plants with
resistance against pathogens. By pinpointing these genes and deciphering their functions, it
becomes possible to engineer crops with enhanced resistance, leading to improved agricultural
productivity and food security.

Research Methodology:

Screening for Resistance Genes:

Genome-Wide Association Studies (GWAS): Analyzing genetic variants across many
individuals to find genes associated with disease resistance.
Quantitative Trait Locus (QTL) Mapping: Identifying regions of the genome that
correlate with resistance traits.

Characterizing Gene Functions:

Gene Editing (CRISPR-Cas9): Creating targeted mutations in candidate resistance genes
to study their effects on plant defense.
RNA Interference (RNAi): Silencing target genes to assess their role in disease resistance.
Overexpression Studies: Increasing the expression of candidate genes to determine their
potential in enhancing resistance.

Investigating Gene Expression Patterns:

Transcriptomics Analysis: Examining the global expression changes in plants upon
pathogen attack to identify defense-related genes.

Assessing Gene Efficacy:

Pathogen Challenge Experiments: Exposing plants with modified gene expression to
pathogens to evaluate resistance levels.

Elucidating Interaction Mechanisms:

Protein-Protein Interaction Assays: Identifying interactions between plant resistance
proteins and pathogen effectors to understand the defense mechanism.

Validating Resistance in Field Conditions:

Field Trials: Testing genetically modified plants in agricultural settings to assess the
practical utility and effectiveness of identified resistance genes.
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Research Approach:

Employing a multidisciplinary approach that combines advanced molecular biology techniques,
bioinformatics analysis, and practical fieldwork. Collaborating with specialists in genetics, plant
science, and agricultural sciences is crucial for the comprehensive characterization of resistance
genes. The methodology emphasizes not just the identification but also the functional validation
of resistance genes through a combination of laboratory and field-based studies.

Developing Molecular Diagnostics for Rapid Detection and Identification of Plant Pathogens
+

The goal is to create rapid, accurate, and cost-effective molecular diagnostics to detect and
identify plant pathogens, enabling timely disease management decisions.

Research Methodology:

Identifying Diagnostic Targets:

Pathogen Genome Sequencing: Sequencing the genomes of various pathogens to identify
unique genetic markers.
Comparative Genomics: Comparing the genomes of pathogenic and non-pathogenic
strains to pinpoint specific targets for diagnostics.

Developing Diagnostic Assays:

PCR-based Assays: Designing primers for specific pathogen DNA sequences to develop
sensitive and specific PCR tests.
Loop-mediated Isothermal Amplification (LAMP): Developing LAMP assays for rapid
field diagnosis without the need for sophisticated laboratory equipment.
CRISPR-based Diagnostics: Utilizing CRISPR technology to design highly specific
assays for pathogen detection.

Validating Diagnostic Tools:

Sensitivity and Specificity Testing: Assessing the diagnostic tests against known
pathogen strains to ensure accuracy.
Field Validation: Testing the developed diagnostics in real-world agricultural settings to
evaluate their practicality and efficiency.

Implementing Diagnostics:

Training Programs: Developing training programs for farmers and agricultural
technicians on the use of new diagnostic tools.
Integration into Disease Management Programs: Incorporating molecular diagnostics
into existing disease management frameworks to improve response times and outcomes.

Research Approach:
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This research necessitates an interdisciplinary approach, blending molecular biology,
bioinformatics, and field agronomy. Collaboration with diagnostic companies may also accelerate
the development and commercialization of effective diagnostic tools. The focus is on developing
user-friendly, affordable, and reliable diagnostic assays that can be deployed in a variety of
settings, from advanced laboratories to field conditions.

Exploring the Microbiome s Role in Plant Health and Disease Resistance
+

This research aims to uncover how the plant microbiome influences plant health and resistance to
diseases, paving the way for innovative disease management strategies that harness beneficial
microbial interactions.

Research Methodology:

Characterizing the Plant Microbiome:

Metagenomic Sequencing: Analyzing the DNA of microbial communities associated with
plants to identify the composition of the microbiome in different plant parts and under
various conditions.
Metatranscriptomics: Studying the active microbial genes to understand the functional
roles of the microbiome in plant health.

Investigating Microbiome-Plant Interactions:

Isolating and Culturing Microbes: Culturing plant-associated microbes to study their
effects on plant growth and disease resistance.
Microbial Inoculation Experiments: Applying beneficial microbes to plants and
observing changes in disease resistance and plant health.

Elucidating Mechanisms of Microbiome-Mediated Disease Resistance:

Gene Expression Analysis in Plants: Identifying changes in plant gene expression in
response to microbial colonization to discover how microbes influence plant immunity.
Studying Microbial Metabolites: Investigating the roles of microbial-produced
compounds in enhancing plant disease resistance.

Developing Microbiome-Based Disease Management Strategies:

Formulating Microbial Consortia: Developing combinations of beneficial microbes that
can be used as biostimulants or biopesticides.
Field Trials: Testing the effectiveness of microbial consortia in improving plant health and
disease resistance in agricultural settings.

Research Approach:

This objective requires a multidisciplinary approach, integrating microbiology, molecular biology,
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plant science, and bioinformatics. The research should focus on both the identification of
beneficial microbial communities and the mechanisms through which these communities confer
disease resistance. Collaboration with microbial ecologists and agronomists will be crucial to
translate findings into practical applications for sustainable agriculture.

Investigating the Impact of Climate Change on Plant Disease Dynamics and Pathogen Evolution
+

This research focuses on understanding how climate change affects the incidence and severity of
plant diseases, as well as the evolution of plant pathogens, to predict future disease outbreaks and
develop resilient agricultural systems.

Research Methodology:

Assessing Climate Change Scenarios:

Climate Modeling: Using climate models to predict changes in temperature, humidity, and
precipitation that can influence plant disease dynamics.

Studying Disease Dynamics under Changing Climates:

Phenology Studies: Investigating how the timing of plant and pathogen life cycles changes
with climate conditions.
Pathogen Surveillance and Monitoring: Tracking the emergence and spread of plant
diseases in relation to climate variables.

Exploring Pathogen Evolution:

Genomic Studies: Sequencing pathogen genomes to identify genetic changes and
adaptations to shifting climates.
Population Genetics: Analyzing the genetic diversity and structure of pathogen
populations to understand their evolutionary trajectories under climate change.

Developing Climate-Resilient Disease Management Strategies:

Breeding for Resistance: Identifying and introducing plant traits that confer resistance to
emerging disease pressures.
Integrated Pest Management (IPM): Adjusting IPM strategies to account for changes in
disease risk and pathogen evolution patterns.

Research Approach:

An interdisciplinary research approach is critical, combining climatology, plant pathology,
genetics, and agronomy. Collaborations with climate scientists and modelers will enhance the
accuracy of predictions regarding disease dynamics and pathogen evolution. The goal is to
integrate scientific insights with practical agricultural practices to mitigate the impact of climate
change on plant health.
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Engineering Disease-Resistant Plants Through Gene Editing Technologies
+

This research focuses on utilizing cutting-edge gene editing technologies, such as CRISPR-Cas9,
to engineer plants with enhanced resistance to pathogens, aiming to improve crop yield and
sustainability.

Research Methodology:

Identifying Target Genes for Editing:

Pathogen Resistance Gene Identification: Using bioinformatics tools to identify and
prioritize genes associated with resistance to specific pathogens.
Functional Validation of Target Genes: Employing techniques such as RNA interference
(RNAi) to validate the role of candidate genes in disease resistance.

Designing Gene Editing Strategies:

CRISPR-Cas9 System Design: Constructing CRISPR-Cas9 vectors specific to the target
genes for disease resistance.
Gene Editing in Plant Cells: Transforming plant cells with CRISPR vectors through
techniques like Agrobacterium-mediated transformation or particle bombardment.

Regenerating and Screening Edited Plants:

Plant Regeneration: Culturing edited cells to regenerate into whole plants under
controlled conditions.
Molecular Screening: Using PCR and sequencing to confirm the successful edit of target
genes in regenerated plants.

Evaluating Disease Resistance:

Pathogen Challenge Tests: Exposing edited plants to pathogens to assess enhanced
resistance traits.
Field Trials: Conducting controlled field experiments to evaluate the performance of
edited plants under natural disease pressure and environmental conditions.

Research Approach:

This research requires a multidisciplinary approach, combining molecular biology, genetics, plant
science, and bioinformatics. Collaboration with geneticists and plant pathologists is essential to
guide the selection of target genes and the interpretation of disease resistance tests. The aim is to
develop a streamlined process for producing disease-resistant plant varieties that can be rapidly
deployed to agriculture.

Unraveling the Molecular Basis of Systemic Acquired Resistance and Induced Systemic
Resistance in Plants
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+

This objective aims to dissect the complex molecular pathways that underpin systemic acquired
resistance (SAR) and induced systemic resistance (ISR) in plants, which are critical for
developing broad-spectrum, durable disease resistance strategies.

Research Methodology:

Identifying Key Molecules in SAR and ISR:

Comparative Transcriptomics: Analyzing gene expression profiles in plants exhibiting
SAR or ISR to identify upregulated defense-related genes.
Proteomics and Metabolomics: Characterizing proteins and metabolites that are
differentially produced during SAR and ISR to pinpoint signaling molecules.

Elucidating Signaling Pathways:

Gene Knockout and Overexpression Studies: Manipulating the expression of candidate
genes to assess their role in SAR and ISR pathways.
Phytohormone Analysis: Measuring levels of salicylic acid, jasmonic acid, and ethylene
to understand their contribution to SAR and ISR.

Investigating Cross-talk Between SAR and ISR:

Dual Pathogen/Ellicitors Challenges: Applying biotic stresses that induce SAR and ISR
in the same plant to study interaction effects on plant immunity.
Genetic and Molecular Characterization: Exploring the genetic basis of cross-talk
between SAR and ISR to identify shared and unique elements of these pathways.

Assessing the Role of Microbiome in ISR:

Microbiome Manipulation: Altering the composition of the plant microbiome to study its
effect on ISR induction and effectiveness.
Isolation and Characterization of ISR-inducing Microbes: Identifying beneficial
microbes that can trigger ISR and studying their mechanisms of action.

Research Approach:

An integrative approach is essential, involving molecular biology, microbiology, biochemistry,
and plant physiology. Collaboration with experts in these fields will facilitate a comprehensive
understanding of the molecular underpinnings of SAR and ISR. The research aims to leverage this
knowledge to develop innovative plant protection strategies that enhance the innate immune
response of crops to a wide range of pathogens.

Studying the Role of Small RNAs and Gene Silencing in Plant Defense Mechanisms
+
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This research aims to elucidate the roles of small RNAs (sRNAs) and RNA silencing mechanisms
in plant defense, offering insights into how plants regulate gene expression in response to
pathogen attacks.

Research Methodology:

Identifying Defense-related sRNAs:

Small RNA Sequencing: Profiling sRNA populations in plants under pathogen stress to
identify sRNAs associated with defense responses.
Bioinformatics Analysis: Using computational tools to predict sRNA targets and their
potential roles in plant defense.

Characterizing sRNA Functions:

Gene Silencing and Overexpression: Modifying the expression of sRNA target genes to
study their effects on plant defense mechanisms.
sRNA Mimics and Inhibitors: Using synthetic sRNA mimics and inhibitors to validate
the functional roles of specific sRNAs in defense.

Elucidating sRNA Biogenesis and Signaling Pathways:

Molecular Cloning of sRNA Pathway Components: Cloning and characterizing key
genes involved in sRNA biogenesis and function.
Pathway Interaction Studies: Investigating the interactions between sRNA pathways and
other signaling pathways involved in plant immunity.

Assessing the Impact of sRNAs on Pathogen Resistance:

Pathogen Challenge Experiments: Assessing the disease resistance of plants with altered
sRNA profiles or pathway components.
Transgenerational Silencing Effects: Studying the heritability of sRNA-mediated defense
responses to understand their potential for stable disease resistance.

Research Approach:

An interdisciplinary approach, blending molecular genetics, bioinformatics, and plant pathology,
is crucial. Collaboration with experts in RNA biology and bioinformatics will enhance the
identification and functional analysis of defense-related sRNAs. This research aims to uncover
novel sRNA-based strategies for enhancing plant disease resistance.

Elucidating the Molecular Pathways of Plant Immune Response Activation and Signal
Transduction
+

This objective is centered on dissecting the complex molecular pathways that activate the plant
immune response and how these signals are transduced within the plant to mount an effective
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defense against pathogens.

Research Methodology:

Identifying Immune Receptors and Signaling Components:

Proteomics and Phosphoproteomics: Identifying receptor proteins and signaling
molecules involved in the immune response through proteomic analyses and their post-
translational modifications.
Genetic Screening: Using forward and reverse genetics to identify genes essential for
immune signaling pathways.

Characterizing Signaling Pathways:

Pathway Mapping: Elucidating the interactions between signaling components using
biochemical methods and genetic interaction studies.
Functional Assays: Employing reporter gene assays, electrophoretic mobility shift assays
(EMSAs), and luciferase complementation imaging to study the dynamics of signaling
pathways.

Investigating the Role of Secondary Messengers:

Calcium Imaging: Monitoring intracellular calcium fluxes as an early event in signal
transduction using fluorescent dyes and sensors.
Reactive Oxygen Species (ROS) Measurements: Quantifying ROS production and
elucidating its role in signaling and defense activation.

Exploring Cross-talk Between Signaling Pathways:

Phytohormone Profiling: Analyzing the roles of salicylic acid, jasmonic acid, and
ethylene in modulating the immune response and their interaction with other signaling
molecules.
Transcriptomic Analysis: Studying gene expression changes to understand how different
signaling pathways influence each other and contribute to the overall defense response.

Research Approach:

This research demands a comprehensive approach integrating molecular biology, biochemistry,
genetics, and advanced imaging techniques. Collaborating with experts in signal transduction and
cell biology will be key to unraveling the intricate networks that govern plant immune responses.
The ultimate goal is to understand the molecular basis of plant immunity fully, which could lead
to the development of crops with enhanced resistance to a wide array of pathogens.

Investigating the Role of Phytohormones in Plant-Pathogen Interactions
+

This research aims to dissect the complex roles of phytohormones in mediating plant responses to
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pathogen attack, focusing on how these molecules regulate plant immunity and influence the
outcome of plant-pathogen interactions.

Research Methodology:

Phytohormone Profiling:

Quantitative Analysis: Measuring levels of key phytohormones like salicylic acid (SA),
jasmonic acid (JA), and ethylene (ET) in plants before and after pathogen challenge using
LC-MS/MS or HPLC.

Functional Analysis of Hormone Signaling Pathways:

Genetic Manipulation: Creating transgenic plants with altered expression of genes
involved in phytohormone synthesis or signaling to study the impact on disease resistance.
Pathogen Assays: Challenging these genetically modified plants with various pathogens to
assess changes in susceptibility or resistance.

Elucidating Hormone Crosstalk Mechanisms:

Gene Expression Studies: Using RNA-seq to analyze the transcriptional response of
plants to pathogen attack in the context of altered phytohormone signaling.
Reporter Gene Analysis: Employing reporter constructs for hormone-responsive
promoters to study dynamic changes in hormone signaling during infection.

Investigating Hormone-induced Defense Priming:

Priming Assays: Evaluating the ability of pre-treatment with phytohormones to enhance
the speed or magnitude of the defense response to subsequent pathogen challenges.
Molecular Characterization: Studying the molecular basis of primed states, focusing on
changes in chromatin modification and gene expression.

Research Approach:

Adopting an integrative and multidisciplinary approach is critical, involving plant physiology,
molecular biology, genetics, and biochemistry. Collaboration with chemists specializing in
phytohormone analysis and bioinformaticians for data analysis will be essential. The research
aims to provide a comprehensive understanding of how phytohormones orchestrate plant defense
responses, offering new avenues for developing disease-resistant crops.

Developing Sustainable and Eco-friendly Disease Management Strategies Using Advanced
Molecular Tools
+

This objective focuses on leveraging advanced molecular tools to devise sustainable and
environmentally friendly approaches to plant disease management, minimizing reliance on
chemical pesticides and reducing agricultural impact on ecosystems.
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Research Methodology:

Identifying Molecular Targets for Disease Control:

Pathogen Genomics and Transcriptomics: Sequencing pathogen genomes and
transcriptomes to identify potential targets for intervention.
Host-Pathogen Interaction Studies: Using molecular techniques to uncover key
interactions that could be targeted to disrupt pathogen development or infection processes.

Developing Molecular-based Disease Management Tools:

RNAi Technology: Designing RNA interference constructs to silence essential genes in
pathogens or to enhance host defense genes.
CRISPR-based Strategies: Utilizing CRISPR-Cas systems for targeted modifications of
host plants to increase resistance or to directly target pathogens.

Evaluating the Efficacy and Environmental Impact:

Field Trials: Testing the developed disease management strategies in field conditions to
assess their effectiveness and practicality.
Environmental Impact Studies: Conducting comprehensive assessments to evaluate the
potential ecological impact of these strategies, including effects on non-target organisms
and soil health.

Integrating Molecular Tools into IPM Strategies:

IPM Framework Development: Incorporating molecular-based tools into Integrated Pest
Management (IPM) frameworks to enhance disease control while maintaining ecological
balance.
Farmer Training and Extension Services: Educating farmers on the use of molecular
tools within IPM strategies and providing support for implementation.

Research Approach:

This research requires a holistic approach that integrates plant pathology, molecular biology,
genetics, agronomy, and environmental science. Collaborating with a diverse range of experts,
including ecologists and social scientists, will be key to developing and implementing effective,
sustainable, and widely accepted disease management strategies.

Exploring the Genetic Diversity and Evolution of Plant Pathogens to Predict and Prevent
Outbreaks
+

This research seeks to understand the genetic variation and evolutionary mechanisms of plant
pathogens, providing critical insights for predicting future disease outbreaks and developing
preemptive control measures.
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Research Methodology:

Genomic Sequencing of Pathogen Populations:

High-throughput Sequencing: Sequencing diverse pathogen isolates from various
geographic locations and host plants to assess genetic diversity.
Population Genomics Analysis: Analyzing sequence data to identify patterns of genetic
variation, population structure, and evolutionary dynamics.

Phylogenetic and Phylogeographic Studies:

Phylogenetic Tree Construction: Building phylogenetic trees to infer evolutionary
relationships among pathogen strains and identify potential ancestral lineages.
Phylogeography: Correlating genetic data with geographic distribution to understand the
spread and migration patterns of pathogens.

Pathogen Surveillance and Monitoring:

Development of Molecular Markers: Creating sensitive and specific molecular markers
for rapid detection of emerging pathogen strains.
Real-time Disease Tracking: Implementing a surveillance network for early detection of
pathogen outbreaks and spread.

Assessing Pathogen Adaptation and Resistance Evolution:

Experimental Evolution: Conducting controlled evolution experiments to study the
adaptation of pathogens to host resistance and fungicide treatments.
Genomic Selection Analysis: Identifying genetic markers associated with adaptation and
resistance to predict potential evolutionary paths.

Research Approach:

Adopting a multidisciplinary approach is essential, combining genomics, evolutionary biology,
bioinformatics, and epidemiology. Collaboration with experts in these fields will enhance the
ability to predict pathogen outbreaks and guide the development of effective disease management
strategies. The goal is to create a proactive framework for plant disease control, reducing the
impact of future outbreaks on agriculture.

Engineering Disease-Resistant Plants through Gene Editing Technologies like CRISPR-Cas9
+

Focusing on leveraging CRISPR-Cas9 and other gene editing tools to introduce or enhance
disease resistance in crops, this research aims to improve agricultural productivity and
sustainability by reducing the reliance on chemical control methods.

Research Methodology:
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Target Gene Identification:

Pathogen Resistance Gene Mining: Using genomic and bioinformatic approaches to
identify genes associated with resistance to specific pathogens.
Functional Validation: Employing gene expression analysis, RNA interference, or
overexpression studies to validate the role of identified genes in conferring resistance.

CRISPR-Cas9 Vector Design and Construction:

Guide RNA (gRNA) Design: Designing specific gRNAs targeting the identified resistance
genes or susceptibility genes for knockout.
Vector Assembly: Constructing CRISPR-Cas9 vectors incorporating the designed gRNAs
and Cas9 nuclease.

Plant Transformation and Regeneration:

Agrobacterium-mediated Transformation: Introducing the CRISPR-Cas9 vectors into
plant cells using Agrobacterium tumefaciens.
Regeneration and Selection: Regenerating transformed cells into whole plants and
selecting those with successful gene edits.

Characterization of Edited Plants:

Molecular Analysis: Confirming the presence and expression of edited genes using PCR,
sequencing, and transcriptomic studies.
Phenotypic Evaluation: Assessing the disease resistance of edited plants through
controlled pathogen inoculation experiments.

Field Trials and Environmental Assessment:

Evaluation under Field Conditions: Testing the performance and stability of disease
resistance in edited plants under natural agricultural settings.
Environmental Impact Studies: Conducting risk assessments to evaluate the potential
impact of genetically edited crops on ecosystems and non-target organisms.

Research Approach:

This objective requires a comprehensive and collaborative approach, integrating molecular
biology, genetics, plant science, and bioinformatics. Collaboration with experts in gene editing,
pathogen biology, and environmental science will be crucial for the successful development and
deployment of disease-resistant crop varieties.

Other Research Objectives

Deciphering pathogen virulence factors and their molecular interactions with plant hosts.1.
Mapping the epigenetic changes in plants induced by pathogen attack.2.
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Investigating horizontal gene transfer between pathogens and plants.3.
Elucidating the role of endophytes in plant disease resistance.4.
Developing molecular markers for plant disease resistance traits.5.
Understanding the mechanism of RNA interference in plant defense.6.
Exploring the use of nanotechnology in plant disease management.7.
Studying the molecular basis of symbiotic relationships in plant health.8.
Unraveling the complexity of plant-pathogen co-evolution at the molecular level.9.
Identifying and characterizing plant defense metabolites.10.
Investigating the molecular mechanisms behind the establishment of plant disease11.
resistance.
Exploring plant virome and its implications for plant health and disease.12.
Elucidating the molecular signaling pathways involved in plant stress responses.13.
Characterizing the genetic and molecular basis of plant susceptibility to pathogens.14.
Developing bioinformatics tools for plant pathogen genomics and transcriptomics.15.
Understanding the molecular interaction between plant immune receptors and pathogen16.
effectors.
Investigating the role of membrane transporters in plant defense.17.
Elucidating the molecular basis of autophagy in plant defense against pathogens.18.
Investigating the molecular determinants of pathogen host range and specificity.19.
Studying the molecular mechanisms of plant adaptation to pathogen stress.20.
Deciphering the role of secondary metabolites in plant defense mechanisms.21.
Investigating the molecular basis of plant resistance to multiple pathogens.22.
Exploring the molecular mechanisms underlying durable resistance.23.
Developing molecular strategies for enhancing plant innate immunity.24.
Investigating the cross-talk between different signaling pathways in plant immune25.
responses.
Characterizing the role of plant hormones in modulating defense responses.26.
Elucidating the molecular mechanisms of biocontrol agents in plant disease suppression.27.
Investigating the impact of plant genetic diversity on disease resistance and susceptibility.28.
Studying the molecular basis of disease resistance breakdown.29.
Understanding the role of the plant cell wall in defense against pathogens.30.
Developing targeted gene editing strategies for disease resistance.31.
Investigating the molecular basis of pathogen resistance to plant-derived antimicrobials.32.
Exploring the role of plant volatiles in defense against pathogens.33.
Characterizing plant-pathogen interaction networks using systems biology approaches.34.
Investigating the molecular basis of seed transmission of pathogens.35.
Developing molecularly engineered plants with enhanced pathogen detection capabilities.36.
Studying the role of microRNAs in plant-pathogen interactions.37.
Exploring the molecular basis of plant tolerance to diseases.38.
Investigating the role of plant stress granules in defense against viruses.39.
Elucidating the molecular mechanisms of fungal pathogenesis in plants.40.
Developing molecular approaches for controlling vector-borne plant diseases.41.
Investigating the molecular interactions between plants and beneficial microbes.42.
Studying the role of plant proteases in defense against pathogens.43.
Characterizing the molecular response of plants to combined stresses.44.
Developing CRISPR-based tools for studying plant-pathogen interactions.45.
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Investigating the role of plant glycoproteins in defense mechanisms.46.
Elucidating the molecular mechanisms of necrotrophic pathogenesis.47.
Studying the role of phytoalexins in plant defense.48.
Investigating the impact of soil health on plant disease resistance at the molecular level.49.
Characterizing the molecular basis of plant responses to bacterial pathogens.50.
Developing synthetic biology approaches for plant disease resistance.51.
Exploring the molecular interactions between plants and pathogen-derived small52.
molecules.
Investigating the molecular basis of plant immune memory.53.
Elucidating the role of transcription factors in plant defense.54.
Developing molecular strategies to enhance phytoremediation of pathogen-infested soils.55.
Investigating the role of the plant cytoskeleton in defense against pathogens.56.
Exploring the molecular basis of resistance against soilborne pathogens.57.
Studying the molecular interactions involved in plant virus vectoring.58.
Characterizing the molecular response of plants to oomycete pathogens.59.
Investigating the molecular mechanisms underlying plant resilience to pathogen-induced60.
stress.
Developing advanced molecular detection techniques for plant pathogens.61.
Exploring the role of long non-coding RNAs in plant-pathogen interactions.62.
Investigating the molecular basis of allelopathy in plant disease management.63.
Studying the impact of genetic modification on plant disease resistance.64.
Elucidating the molecular mechanisms of plant response to fungal toxins.65.
Investigating the molecular basis of resistance to viral diseases in plants.66.
Developing plant models for studying disease resistance mechanisms.67.
Exploring the molecular strategies of pathogens to overcome host defense.68.
Investigating the role of nutrient uptake in plant defense against pathogens.69.
Studying the molecular basis of plant response to bacterial toxins.70.
Developing molecular techniques for the early diagnosis of plant diseases.71.
Investigating the molecular interactions that govern plant-pathogen coexistence.72.
Elucidating the role of signal peptides in plant defense responses.73.
Studying the molecular basis of plant adaptation to pathogen-induced environmental74.
changes.
Investigating the role of plant mitochondrial dynamics in defense against pathogens.75.
Developing high-throughput molecular screening methods for disease resistance.76.
Elucidating the role of chloroplasts in plant defense mechanisms.77.
Investigating the molecular basis of plant defense priming.78.
Studying the molecular mechanisms by which pathogens suppress plant immunity.79.
Developing molecular interventions to control post-harvest diseases.80.
Investigating the molecular basis of biotrophic pathogenesis in plants.81.
Studying the impact of molecular plant pathology on crop yield and quality.82.
Elucidating the molecular mechanisms behind plant response to nematode pathogens.83.
Investigating the molecular basis of plant resistance to abiotic stress-induced susceptibility84.
to pathogens.
Developing molecular strategies for the restoration of plants affected by diseases.85.
Exploring the molecular interactions between plants and invasive pathogens.86.
Investigating the molecular mechanisms of resistance to chemical control measures in87.
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pathogens.
Studying the molecular basis for the evolution of new pathogen strains.88.
Investigating the role of the plant exosome in communication with pathogens.89.
Developing integrative molecular approaches for sustainable disease management in90.
agriculture.
Elucidating the molecular basis of cross-kingdom pathogen interactions.91.
Investigating the use of molecular techniques for enhancing the efficacy of biological92.
control agents.
Exploring the potential of gene silencing technologies for the management of plant93.
diseases.
Investigating the molecular determinants of pathogen persistence and survival in plant94.
environments.
Studying the molecular mechanisms of pathogen adaptation to plant immune responses.95.
Developing molecularly informed strategies for crop rotation and other cultural practices to96.
manage plant diseases.
Investigating the molecular basis of beneficial plant-microbe interactions for disease97.
suppression.
Exploring the implications of plant genetic engineering for molecular plant pathology.98.
Studying the molecular interactions between different pathogens in co-infected plants.99.
Developing molecular understanding of the trade-offs between plant growth and defense100.
responses.

Fee Structure

Note 1: Fee mentioned below is per candidate.
Note 2: Fee of any sort is NON REFUNDABLE once paid. Please cross confirm all the details
before proceeding to fee payment

2  D a y s  T o t a l  F e e :  R s  4 1 7 4 / -

R e g  F e e  R s  1 2 5 2 / -

5  D a y s  T o t a l  F e e :  R s  1 0 4 3 5 / -

R e g  F e e  R s  3 1 3 1 / -

1 0  D a y s  T o t a l  F e e :  R s  1 6 0 0 0 / -

R e g  F e e  R s  4 8 0 0 / -

1 5  D a y s  T o t a l  F e e :  R s  2 5 2 6 3 / -

R e g  F e e  R s  5 5 0 0 / -

2 0  D a y s  T o t a l  F e e :  R s  3 7 3 3 3 / -

http://www.nthrys.com
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R e g  F e e  R s  5 5 0 0 / -

3 0  D a y s  T o t a l  F e e :  R s  5 9 2 9 4 / -

R e g  F e e  R s  5 5 0 0 / -

4 5  D a y s  T o t a l  F e e :  R s  9 0 3 5 3 / -

R e g  F e e  R s  5 5 0 0 / -

2  M o n t h s  T o t a l  F e e :  R s  1 1 2 0 0 0 / -

R e g  F e e  R s  5 5 0 0 / -

3  M o n t h s  T o t a l  F e e :  R s  1 7 0 6 6 7 / -

R e g  F e e  R s  5 5 0 0 / -

4  M o n t h s  T o t a l  F e e :  R s  2 2 6 6 6 7 / -

R e g  F e e  R s  5 5 0 0 / -

5  M o n t h s  T o t a l  F e e :  R s  2 8 5 3 3 3 / -

R e g  F e e  R s  5 5 0 0 / -

6  M o n t h s  T o t a l  F e e :  R s  3 4 1 3 3 3 / -

R e g  F e e  R s  5 5 0 0 / -

7  M o n t h s  T o t a l  F e e :  R s  4 0 0 0 0 0 / -

R e g  F e e  R s  5 5 0 0 / -

8  M o n t h s  T o t a l  F e e :  R s  4 5 6 0 0 0 / -

R e g  F e e  R s  5 5 0 0 / -

9  M o n t h s  T o t a l  F e e :  R s  5 1 2 0 0 0 / -

R e g  F e e  R s  5 5 0 0 / -

1 0  M o n t h s  T o t a l  F e e :  R s  5 7 0 6 6 7 / -

R e g  F e e  R s  5 5 0 0 / -

http://www.nthrys.com
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1 1  M o n t h s  T o t a l  F e e :  R s  6 2 6 6 6 7 / -

R e g  F e e  R s  5 5 0 0 / -

1  Y e a r  T o t a l  F e e :  R s  6 8 5 3 3 3 / -

R e g  F e e  R s  5 5 0 0 / -

Please contact +91-9014935156 for fee payments info or EMI options or
Payment via Credit Card or Payment using PDC (Post Dated Cheque).

http://www.nthrys.com

