Microbes of the Host-Holoparasite Holobiont: Implications for ex situ Conservation of
Rafflesia schadenbergiana, the Philippines’ Largest Corpse Flower
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ABSTRACT

flesia schadenbergiana is the largest flower in the Philippines with a malodor that smells like rotting meat, hence the common name corpse flower. It is one of the most critically endangered plants in the world with less than 10 known individuals. This holoparasitic species
lives entirely inside its host vine, Tetrastigma, making conservation especially difficult. Recent studies suggest that Rafflesia, its host, and associated microbes function together as a holobiont. This study characterized microbial communities associated with R. schadenbergiana-
infected Tetrastigma roots using Oxford Nanopore 16S/ITS metabarcoding, with replicate samples independently sequenced using ZymoBIOMICS Illumina sequencing for comparison. Nanopore sequencing recovered diverse bacterial and fungal communities consistent with
Illumina datasets. The characterized bacterial and fungal communities of the Rafflesia-Tetrastigma holobiont included taxa associated with nutrient cycling, nitrogen fixation, aromatic compound degradation, pathogen suppression, and stress tolerance. These findings support
the hypothesis that microbial communities may contribute to host compatibility, parasite persistence, and future microbiome-informed conservation strategies for R. schadenbergiana.
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Nanopore metabarcoding generated ~533,700 filtered reads (~213.5 Mb), and Nanopore and Illumina datasets recovered broadly consistent dominant

microbial taxa.

The Rafflesia-Tetrastigma system functions as a tripartite holobiont, consisting of the parasitic plant, its host vine, and their associated microbial
communities. Shared bacterial taxa between infected Tetrastigma tissues and Rafflesia suggest that microbial partners may contribute to host infection,
nutrient transfer, stress tolerance, and parasite development throughout Rafflesia’s largely endophytic life cycle (Molina et al. 2024, 2025).
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activity, extracellular enzyme production, and microbial defense within infected tissues (Hashem et al., 2019).

Fungal communities were dominated by taxa including Trichoderma, Mortierella, Cladosporium, and Russula, which are associated with nutrient cycling
MATERIALS & METHODS and plant-microbe interactions (Ozimek & Hanaka, 2021). Trichoderma species are recognized for antagonistic mycoparasitism and enhancement of
plant nutrient uptake, suggesting possible roles in stabilizing infected host tissues (Contreras-Cornejo et al., 2016).
Preserving microbial consortia associated with infected Tetrastigma tissues may improve ex situ propagation and conservation success for Rafflesia

schadenbergiana. Now is the time because once extinct, we can no longer revive the corpse flower.

* Two Rafflesia schadenbergiana—infected Tetrastigma host cuttings were collected from Bukidnon, Philippines under Philippine
government and USDA permits.
« Small root cuttings were surface-sterilized and used for microbial DNA extraction using a modified Qiagen DNeasy Plant Mini Kit

protocol. Separate PCR amplifications targeted bacterial 16S rRNA V3-V4 regions and fungal ITS2 regions using Oxford Nanopore— ACKNOWLEDGEMENTS

tailed primers. We thank the Pace Bio department, the US Botanic Garden, the Pinkerton Foundation, and Cold Spring Harbor Laboratory for sponsorship.
« Amplicons were prepared using Oxford Nanopore ligation sequencing protocols (SQK-LSK114 with EXP-PBC001) and sequenced on
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