


What is SUSIBA2?







Sucrose = glucose + fructose
• Soluble
• Synthetized in the cytoplasm
• Transport carbon molecules
• Connected to starch metabolism

Mesophyll cells

https://doi.org/10.1093/jxb/erh091 

The triose phosphate/phosphate translocator TPT. The main 
function of TPT is the export of recently fixed carbon in the form 
of triose phosphates (TP) from the chloroplast stroma to the 
cytosol. The transport occurs in strict counter‐exchange with 
inorganic phosphate. The release of inorganic phosphate from TP 
during sucrose biosynthesis is thereby coupled to the export of 
TP. A reduction in cytosolic sucrose biosynthesis is thus 
communicated to the plastid stroma by a decrease in phosphate 
levels and a concomitant reduction of TP export. This decrease in 
stromal phosphate levels, together with an increase in 3‐PGA 
levels, allosterically activates ADP‐Glc pyrophosphorylase, thereby 
allocating recently fixed carbon dioxide into starch biosynthesis.

https://doi.org/10.1093/jxb/erh091


Sucrose biosynthesis





ADP-glucose pyrophosphorylase (AGPase) https://doi.org/10.1038/s41477-022-01140-y 

https://doi.org/10.1038/s41477-022-01140-y


iso1=isoamylase
Involved in the trimming of pre-
amylopectin chains.







iso1=isoamylase
Involved in the trimming of 
pre-amylopectin chains. 
Accelerates the 
crystallization of nascent 
amylopectin molecules 
during starch synthesis. ISA1 
and ISA2 work exclusively 
together as a multimeric 
holoenzyme. ISA1-ISA2 
removes preferentially 
branches that are very close 
to other branches.







































• Structural and functional diversity of soil

• Microorganisms as a source for agricultural soustainability

• Microbe-assisted crop production

• Microbiome management



SUSIBA2 – Bypassing the methane cycle
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• Archase (ARC)

• Methanomicrobials (MMB)

• Methanobacterials (MBT)

• Methanosarcinales (two families: Methanosarcinaceas, Msc; 
Methanosaeaceae, Mst)

• Methanogens (MET)

• Methytobacter/Methylosarcina (MBAC; TYPE I)

• Methylosinus (TYPE II)

Notably, SUSIBA2 showed a more pronounced effect in 
mitigating CH4 emissions than in improving yield traits







• The total CH4 emissions varied 
with growing season and rice 
variety. late rice > early rice > 
winter rice

• Two or three crops of rice can 
be grown in a year



• Oryza sativa subsp. Japonica (Japan / Korea)

0 – 20 % amylose content

• Oryza sativa subsp. indica (India)

> 20 % amylose content
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• Effects of rice varieties 
on the abundance of 
CH4 production-
associated microbes.

• Heatmap presenting 
the log2 fold change 
in the abundance of 
methanogens and 
methanotrophs in

• the wild-type Nip 
paddy soils versus the 
SRB77 paddy soils at 
different sampling 
times during the early 
rice-growing season
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SUSIBA2 model • Sink remodelling
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