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Coffee leaf rust (CLR), caused by Hemileia vastatrix, severely impacts Coffea
arabica by reducing photosynthetic capacity and weakening plants. At least
nine resistance factors (Sy1 to S,9) have been identified in coffee, making the
detection of genetic variants linked to resistance crucial for breeding and

disease management [1]. Previous work suggests an association between the

nuclear-encoded HCF164 chloroplast proteins with S,9 phenotypes [2].
This work aims to conduct a phylogenetic analysis of HCF164 gene variation

across available Rubiaceae genomes.

APPROACH

Structural modeling reveals a unique HCF164 isoform in S,9-resistant

individuals, characterized by the loss of its thioredoxin domain (Fig. 1).
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Figure 1 Models for HCF164 protein in non-S.,9 individuals (A) and S.,9 individuals (B). The CEVC
residues forming the active center of the HCF164 protein in the non-S,9 individuals are highlighted
with green sticks, the a-helix containing the active center is not present in S,,9 individuals due to the
19-residue deletion [2].

Phylogenetic analysis of HCF164 DNA homologs was conducted on 60

Rubiaceae genotypes: 35 retrieved from NCBI RefSeq and 25 directly
sequenced from biological material [2]. This resulted in 67 protein sequences,
obtained either from NCBI RefSeq or predicted with AUGUSTUS.

All sequences were aligned with MAFFT and gaps coded with FastGap, and a
Maximum Likelihood phylogeny was reconstructed using RAXML-NG. The

HCF164 variant proteins, associated with S,9 phenotype were mapped onto the

phylogeny.

RESULTS AND DISCUSSION

The phylogenetic analysis of HCF164 protein sequences from all publicly
available Rubiaceae genomes and from unpublished genomes generated
within our team is presented as a cladogram (Fig. 2). Results revealed that
HCF164 variants with active center deletions are unique to Coffea spp.
Moreover, the findings confirm the association of this variant with the SH9-
resistant phenotype, although SH factors have been identified for only 25

of the 42 previously analyzed genotypes.
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Figure 2: Cladogram of HCF164 protein sequences from various Rubiaceae species.
Sequences retrieved from databases are marked as “Unknown S.,9 “. Bootstrap values are
iIndicated inside the grey boxes.

CONCLUSION AND PERSPECTIVES

The phylogenetic analysis of HCF164 protein variants points to a novel
origin within the Rubiaceae family. We aim to broaden this work to other
plant families and to identify resistance-linked mutations.

This work will clarity HCF164's role in the rust resistance mechanism and
validate its efficacy as a molecular marker for the S.,9 resistance factor:
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