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Wetlands cover roughly 5% of the global land surface and provide important
ecosystem services such as wildlife habitat. These ecosystems host diverse
microbial and viral communities which have been shown to mediate important
cycles. In addition, wetlands store 29-45% of the terrestrial soil organic
carbon and are regarded as natural carbon sinks which play profound roles

in biogeochemical cycling and carbon sequestration via microbial activity.
However, these ecosystems are considered major sources of methane (CH,),
which contribute 30-40% of global emission. Despite their importance,
surprisingly little is known regarding wetlands in African ecosystems. Previous
studies suggest that the proportional increase in CH, emission from the
wetlands may be associated with warming conditions. Similarly, increasing
temperature may accelerate microbial-viral interaction in the soil. Such a
result may not only accelerate the decomposition of soil organic carbon but
may speed up microbial lysis (methanogens and methanotrophs) due to viral
infection. A direct result is the modulation of methane emission in the wetland
ecosystem. Despite this, there is an existing paucity of knowledge on the CH,
fluxes from the wetland soils due to microbial lysis by the viruses.

The purpose of this HFSP Accelerator project is to elucidate the microbe-viral
interaction and methane fluxes from the wetland soils. The study is going to
employ high throughput sequencing (16S rRNA and shotgun metagenomics)
sequencing as well as qPCR techniques to determine microbial and viral
diversity as well as accessing methane emission from in wetlands. The project
is envisaged to give an insight into the diversity of microbes and viruses and
their distribution pattern based on seasonal temperature changes. It will further
reveal the methane emission due to microbial-viral interaction.

52



	01 Organisms in their environments
	Growth rate control in methanotrophs: engineering a biological sink for atmospheric methane
	Decoding the evolution of anticipation and decision making in uncertain environments 
	Behavioral adaptation to arsenic-rich environments 

	02 Molecules and structures
	Prebiotic route to informational polymers based on H-phosphonate chemistry 
	Mapping and modeling protein evolution on the abundance-activity-toxicity isoclines of fitness 
	MetaCrystal: Metabolic principles of intracellular crystallization 
	Building mineral pore networks and primitive peptides to assemble biomolecules

	03 Genes and gene regulation
	Dancing genomes - mapping chromatin’s material properties with retinal development & disease 
	Universal biochemistry of RNA in the cold  
	Filamentous self-assembly - a common mechanism driving transcription factor function?
	Rediscovering Vienna’s lost “epigenetic” treasure  

	04 Cell biology
	Microbial and chemical mechanisms of rapid fear signaling  
	Coordination of cell consortia via soluble factors  
	Trapping targets of dynamic translation to identify novel cellular “band aids” 
	Molecular memories in single cells:  An integrated approach to how cells learn 

	05 Prokaryotes, good and bad
	What drives plant-like growth in filamentous cyanobacteria? 
	1+1=1: Bioengineering synthetic symbiosis to illuminate how a microalga becomes an endosymbiont  
	Exploring interdisciplinary frontiers to understand tick-virus dynamics at a global scale

	06 Evolution and development
	Evolutionary biophysics of spiralian asymmetric divisions 
	Visualizing and dissecting spatial translation dynamics across developmental time  
	Mechanical and morphological evolution of the insect heart 
	A molecular roadmap for the emergence of air breathing   
	Musculoskeletal system of head-first burrowers: an interdisciplinary approach  

	07 Senses,  brain and  behavior
	Eyes inside out: Visual coding without a multilayered retina in squid and worms 
	Vibrational sensing and production in fishes: investigations of the underwater vibroscape
	Plant-like solar tracking in a photosymbiotic animal   
	Hippocampal coding of space during sleep-swimming 
	Sub-second dopamine dynamics in human basal ganglia during beat perception and rhythmic action  
	Harmony in dynamics: Exploring emergent cooperation through participatory art and neuroscience  
	Neurometabolic mechanisms for social foraging 

	08 Accelerator Grants
	Expanding the chemical space of bioactive modified nucleotides to endogenous metal ions 
	Strengthening the data analysis pipeline for avian Diffuse Optical Tomography through AI 
	Monitoring ATP synthase re-organization linked to LTP by Cryo-Tomography
	Assessing the morphological space of self-assembling abiotic chemistries as potential confounding bi
	Resurrecting the multiple origins of tyrosine kinase activity and phosphotyrosine recognition
	Decoding invisibility: from genome evolution to tissue optical properties in transparent fish 
	Cross-talk between the skin microbiome, immunity and sensory innervation in neurophysiology   
	Capturing evolution in action using ancestral genotypes resurrected from sand dune seed banks 
	Mechanisms and origins of glycosylation in giant viruses   
	Deciphering the evolution, cellular biology and biogeochemistry of symbioses in anaerobic eukaryotes
	Scaling the impact of viruses from single cells to the global methane cycle 
	Mechanoradicals as a novel form of mechanosensing: from protein stretching to animal aging  

	Index 



