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Data analysis

For manuscripts utilizing custom algorithms or software that are central to the research but not yet described in published literature, software must be made available to editors and
reviewers. We strongly encourage code deposition in a community repository (e.g. GitHub). See the Nature Portfolio guidelines for submitting code & software for further information.
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- For clinical datasets or third party data, please ensure that the statement adheres to our policy
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Ecological, evolutionary & environmental sciences study design
All studies must disclose on these points even when the disclosure is negative.

Study description

Transcripts were imported into R Studio v. 2022.02.2 and length-normalized using the package TXimport v1.16.1. The remaining transcripts
were regularized log (rlog) transformed and tested for differential expression using the package DESeq2 v1.30.1 with the design "~genotype +
treatment" in the host and "~host_species + treatment" in the dominant symbiont. Principal component analysis (PCA) was performed to
identify outliers in both the host and symbiont datasets and to illustrate the spatial relationships of gene expression across samples using the
R package PCAtools v. 4.2.067. Gene Ontology (GO) enrichment analyses were conducted using adaptive clustering of GO categories and
Mann-Whitney U tests based on log2FoldChange values (GO_MWU, https://github.com/z0on/GO_MWU). The function “reduce_overlap”
from the R package GOplot v1.0.2 was used to find the top 5 enriched non-redundant Biological Process (BP) and Molecular Function (MF)
terms within each species.

Disease phenotype data was collected by Meiling et al. (2021), DOI: https://doi.org/10.3389/fmars.2021.670829.

Raw RNAseq files are available at NCBI SRA PRJNA860922 (https://www.ncbi.nlm.nih.gov/bioproject/PRJNA860922/). Publicly available data used for our analysis
include the transcriptomes for Symbiodinium CassKB8 (http://medinalab.org/zoox/), Breviolum minutum (http://zoox.reefgenomics.org/download/), Cladocopium
goreaui (http://ssid.reefgenomics.org/download/), and Durusdinium trenchii (https://datadryad.org/stash/dataset/doi:10.5061/dryad.12j173m) as well as the
genomes used to generate the M. cavernosa (https://matzlab.weebly.com/data--code.html) and O. annularis (https://www.ncbi.nlm.nih.gov/genome/13173?
genome_assembly_id=311351) genome-guided transcriptome assemblies. The Master Coral database used to generate the coral-only de novo reference
transcriptomes is publicly available in a Zenodo repository (https://doi.org/10.5281/zenodo.7838980).
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n/a

n/a

n/a

Adopting the experimental methodology developed by Williams et al. (2020) and applied by MacKnight et al. (2022), a controlled
laboratory disease transmission experiment was carried out in the U.S. Virgin Islands (USVI) and is described fully in Meiling et al.
2021, DOI:https://doi.org/10.3389/fmars.2021.670829. For the control treatment, fragments of six coral species (one fragment each
of Colpophyllia natans, Montastraea cavernosa, Orbicella annularis, Porites astreoides, Pseudodiploria strigosa, and Siderastrea
siderea) were arranged in a random order equidistant from a healthy colony of Diploria labyrinthiformis. For the disease treatment,
corresponding genet fragments of the six experimental species were arranged in a random order around a SCTLD-infected colony of
D. labyrinthiformis. This paired design was replicated 8 times (species n = 6, replicates per species n = 8). Corals had no physical
contact with other corals. Corals were examined and photographed twice daily (morning and afternoon) to identify the emergence of
lesions indicative of SCTLD and assess the visual healthy or corals. When a lesion appeared, the affected coral was monitored at more
frequent intervals to determine whether the lesion was actively expanding and appeared consistent with SCTLD. If a lesion was
expanding for at least 12 hours, the fragment (as well as its corresponding control genet fragment) was photographed, removed from
the mesocosm, and processed for future analyses. The experiment was run for 8 days, at which point, all remaining fragments were
processed as above.
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Research sample

Sampling strategy

Data collection

Timing and spatial scale

Data exclusions

Reproducibility

Randomization

Blinding

Did the study involve field work? Yes No

Field work, collection and transport

Field conditions

Location

Access & import/export

To obtain healthy coral fragments to be used in a disease transmission experiment, ten visually healthy coral colonies from 5 species
of stony coral C. natans, M. cavernosa, O. annularis, P. astreoides, and P. strigosa) were collected from Rupert's Rock reef (a site
exhibiting no signs of SCTLD). These five species were chosen based on their known variability in species susceptibility to SCTLD as
outlined in the disease case definition (https://nmsfloridakeys.blob.core.windows.net/floridakeys-prod/media/docs/20181002-stony-
coral-tissue-loss-disease-case-definition.pdf). Healthy coral samples were then transported to the Center for Marine and
Environmental Science (CMES) at the University of the Virgin Islands, fragmented in half with a sterilized chop saw or bandsaw, given
identification numbers, photographed, and placed into running seawater tables under shade. These coral fragments were allowed to
acclimate for at least 1 week prior to the experiment, and any corals that appeared unhealthy during the acclimation period were not
used in the experiment. The samples used in the transmission experiment are meant to represent healthy coral colonies of the above
species on a reef prior to SCTLD exposure. Full methods are in Meiling et al. 2021.

Research samples, no larger than 25 cm X 25 cm, were collected from Rupert's Rock reef (a site exhibiting no signs of SCTLD) by
divers on SCUBA with hammers and chisels. Colonies of the same species were collected > 5 m apart and of different phenotypes
when available to maximize intraspecific genetic variation. One day prior to the start of the experiment, ten healthy colonies of D.
labyrinthiformis, approximately 20 cm x 20 cm, were collected from Rupert's Rock reef to be used as controls in the experiment.
Simultaneously, a separate team of divers collected ten colonies of D. labyrinthiformis, approximately 20 cm x 20 cm,exhibiting visible
SCTLD lesions (as according to the NOAA case description) on Flat Cay fringing reef. All samples were extracted using hammers and
chisels, placed in individual gallon bags that were sealed, transported to CMES in coolers with seawater where they were then kept
separate from other corals until the beginning of the experiment the following day. Diseased corals were observed for 24 hours to
confirm the expansion of tissue loss, indicating active disease. All diseased D. labyrinthiformis corals exhibited active lesion expansion
and no healthy (control) D. labyrinthiformis corals exhibited lesion development over the duration of the experiment. The sample
sizes were selected based on a combination of permit restrictions, ethics, and space in the water tables. These sample sizes allow us
to detect differences among species susceptibility.

Experimental phenotype data was collected by Sonora Meiling using pencil and paper and imported into Excel (Meiling et al. 2021).
The number of fragments with active lesions on each day was used to calculate species-specific disease prevalence. Using the photo
of the first observation of a lesion and the last photo of the fragment before processing, lesion progression rate was calculated
(cm^2/hour) for each fragment that showed signs of SCTLD. The relative risk of each species was calculated to determine whether
there was a significant risk of developing lesions after exposure to SCTLD. The relative risk was identified as the risk in exposed
individuals developing signs of SCTLD compared with the risk in non-exposed individuals developing signs of SCTLD throughout the 8-
day experiment. Full methods are in Meiling et al. 2021.

Research sample collection took place on 22 and 26 March 2019. These dates were chosen based on diving conditions. All healthy
samples were all collected from the same reef - Rupert's Rock reef, St. Thomas, US Virgin Islands. Colonies of healthy and diseased D.
labyrithiformis colonies were collected one day prior to the beginning of the experiment on 3 April 2019 - Flat Cay Fringing Reef, St.
Thomas, US Virgin Islands. The experiment began on 4 April 2019 and ended on 12 April 2019. Full methods are in Meiling et al. 2021.

Some research samples were excluded from our analysis due to the inability to obtain reliable, high-quality RNA (RIN > 4) from those
samples. Principal component analysis (PCA) was performed on both coral host and Symbiodiniaceae reads to identify outliers, and
one sample within the coral expression dataset (Pstr_d8) and one sample within the Symbiodiniaceae expression dataset (Oann_c2)
were identified as outliers and removed. This exclusion criteria was established prior to data analysis.

Experimental methods are published in detail within Meiling et al. (2021) DOI: https://doi.org/10.3389/fmars.2021.670829. Raw
sequencing data is uploaded to NCBI (https://www.ncbi.nlm.nih.gov/bioproject/PRJNA860922) and all code and statistical analyses
required to reproduce our results are uploaded into a GitHub repository on Zenodo (https://doi.org/10.5281/zenodo.7839042).

Coral fragments were placed into 1 of 8 control mesocosms at random and their corresponding genet fragment was placed into 1 of
8 experimental mesocosms at random. Mesocosms were randomly re-arranged among the three running seawater tables daily. The
locations of each research sample within the mesocosms was also randomly rearranged around the central coral each day. A random
number generated was used to assign numbered fragments to numbered mesocosms.

Blinding was not possible for this experiment. It was necessary to monitor corals so that none of the corals within the control
mesocosms developed lesions, as the gene expression of control fragments was directly compared to that of their corresponding
genet exposed to SCTLD.

All corals used in the experiment were collected from reefs surrounding St. Thomas, U.S. Virgin Islands at depths shallower than 15
m.

Healthy coral colonies were collected from Rupert's Rock Reef (18#19"39.6""N 64#55"33.5""W) and Diploria labyrinthiformis corals
showing signs of SCTLD infection were collected from Flat Cay fringing reef (18#19"02.9""N 64#59"27.0""W) to be used as disease
vectors in the disease transmission experiment. All corals were collected above 15 m depth.

No more than 10 coral colonies of each species were extracted from each site in order to minimize disturbance to the reefs.
Disturbances are also minimized by proper dive training and adhering to collection protocols outlined in the collection permit from
the Department of Planning and Natural Resources Coastal Zone Management #DFW19057U (March 4, 2019). This is contribution
#229 from the Center for Marine and Environmental Studies at the University of the Virgin Islands.




