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Result 1: Environmental shifts and diversity responses

Warm-wet period: Water level ↑; TDS and TN ↓; WT 

and Chl.a ↑.

Bacterial Observed ASVs and Shannon index increased.

Mean eukaryotic diversity increased, but not significantly.

The Lake Bosten basin shifted from warm-dry to warm-

wet.

Bacterial diversity: mainly explained by TN, WL and TDS.

Eukaryotic diversity: jointly driven by TN, WT and WL.



Result 2: Community restructuring and assembly shift

Eukaryotes: Cryptomycota 6.1% 

→ 28.5%; Diatomea 9.8% → 2.3%.

Bacteria: Verrucomicrobiota

14.6% → 30.2%; Firmicutes 9.5% 

→ 1.8%.

Homogeneous selection ↑; dispersal 

limitation ↓.



Result 3: Network rewiring

Within-domain network 

complexity decreased.

Within-domain structural stability 

decreased.

Bacteria-eukaryote interactions 

increased:

Nodes: 34 → 153

Links: 91 → 1937

Within-domain stability ↓; cross-

domain coupling ↑.



Result 4: Functional buffering and pathway-specific redistribution

Broad KEGG/COG composition showed no 

significant period difference.

Assimilatory nitrate reduction: 39.7% → 

65.5%; denitrification: 47.9% → 13.3%.

N fixation, nitrification or ammonification genes 

↑; denitrification genes ↓.

No overall functional gain or loss, but selective 

pathway redistribution.



Result 5: Coupling among diversity, stability and functional traits

Climate transition was indirectly linked to microbial 

diversity through WL, TDS, WT, TN and Chl. a.

Diversity was negatively correlated with community 

compositional stability, but positively correlated with 

functional redundancy.

Warm-wet transition led to pronounced taxonomic 

restructuring and network rewiring, while functional 

redundancy, cross-domain coupling and functional-

guild replacement buffered broad functional 

potential to some extent.



Conclusions
Warm-wet climate change restructures microbiomes, while functional potential remains buffered

Environmental Network

Community Functional

Warm-wet 

transition

WL↑ EDS ↓

TN↓

Community 

restructuring
Network 

rewiring

Functional 

buffering

Warming and higher water level altered 

connectivity, dilution, salinity and nutrients.

Within-domain complexity and stability declined, 

while bacteria-eukaryote coupling increased.

Bacteria and eukaryotes were reorganized, with 

homogeneous selection ↑ and dispersal limitation ↓.

Functional redundancy and taxonomic 

replacement buffered broad functions, while 

elemental cycles were redistributed.

Warm-wet transition restructures arid-lake microbiome taxonomy and interactions, while functional 

redundancy, cross-domain coupling and functional-guild replacement buffer functional potential.
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