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Supplemental Figure 1: Boxplots of the proportion of cells per tissue health state with each
feature analyzed in Symbiodiniaceae electron micrographs taken with transmission electron
microscopy (TEM). HH: apparently healthy tissue on an apparently healthy coral; HD:
apparently healthy tissue on a diseased coral; DD: lesion-adjacent tissue; VLP: virus-like

particle.
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Supplemental Figure 2: The Pearson’s correlation coefficients (R) between multi-membrane
vesicles and other features analyzed in electron micrographs of Symbiodiniaceae cells captured
with transmission electron microscopy (TEM). VLP: virus-like particle.



Large cavities

Starch granules present -
Multi-membrane vesicles
Crystal structures -
Filamentous VLP masses -
Filamentous VLPs 1
Pyrenoid absent 4

Crystalline arrays -

Category

Viroplasms 4

Starch granules absent -
Degraded cell

Indistinct thylakoid membranes
Indistinct organelles

Abnormal cell membrane-

-0.10 -0.05 0.00 0.05
Correlation coefficients of spherical/icosahedral virus-like particles (R)

Supplemental Figure 3: The Pearson’s correlation coefficients (R) between
spherical/icosahedral virus-like particles (VLPs) and other features analyzed in electron
micrographs of Symbiodiniaceae cells captured with transmission electron microscopy (TEM).
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Supplemental Figure 4: The Pearson’s correlation coefficients (R) between the presence of

starch granules and other features analyzed in electron micrographs of Symbiodiniaceae cells

captured with transmission electron microscopy (TEM). VLP: virus-like particle.
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Supplemental Figure 5: Pseudodiploria strigosa differential expression and log2fold change
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Supplemental Figure 6: Principal component analysis of Pseudodiploria strigosa samples
across health states: HH: apparently healthy tissue on an apparently healthy coral; HD:
apparently healthy tissue on a diseased coral; DD: lesion-adjacent tissue.
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Supplementary Figure 7: There is no uniformity within the Pseudodiploria strigosa tissue
bacterial/archaeal community across all tissue health types based on sequencing of the 16S
rRNA gene. Principal Component Analysis of P. strigosa tissue bacterial/archaeal communities,
colored by tissue types (HH: blue, HD: purple, DD: green). PERMANOVA by tissue type: p =



0.302, R? = 0.16914. HH: apparently healthy tissue on an apparently healthy coral; HD:
apparently healthy tissue on a diseased coral; DD: lesion-adjacent tissue.
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Supplemental Figure 8: Mapped genomes of two viral operational taxonomic units (vOTUs)
rated as having high quality genomes based on CheckV: (A) vOTU 20 and (B) vOTU 27. ORF:
open reading frame.
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pplemental Figure 9: The relative abundance of viral operational taxonomic units (vOTUs)

per sample, plotted at the (A) Realm, (B) Class, and (C) Order levels.
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Supplemental Figure 10: Shannon diversity indices of viral operational taxonomic units
(vOTUs) mined from bulk RNA-Seq data versus those of (A) amplicon sequence variants
(ASVs) identified from sequencing of the v4 region of the 16S rRNA gene and (B) ITS-2 type
profiles identified from sequencing of the internal transcribed spacer-2 (ITS-2) region of
Symbiodiniaceae rDNA. Points are fit with a LOESS trendline and colored by health state. HH:
apparently healthy tissue on an apparently healthy coral; HD: apparently healthy tissue on a
diseased coral; DD: lesion-adjacent tissue on a diseased coral.
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Supplemental Figure 11: Results of Procrustes analyses of principal coordinate analysis
(PCoA) ordinations of Bray-Curtis dissimilarity matrices generated from counts of viral
operational taxonomic units (vOTUs) mined from bulk RNA-Seq data versus those of (A)
amplicon sequence variants (ASVs) identified from sequencing of the v4 region of the 16S
rRNA gene and (B) ITS-2 type profiles identified from sequencing of the internal transcribed
spacer-2 (ITS-2) region of Symbiodiniaceae rDNA. Arrows connect a sample’s corresponding
vOTU ordination (triangle) and (A) ASV or (B) ITS-2 ordination (circles), where longer arrows
indicate less overlap in ordinations. All points are colored by health, where HH: apparently
healthy tissue on an apparently healthy coral; HD: apparently healthy tissue on a diseased coral;
DD: lesion-adjacent tissue on a diseased coral.
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Supplemental Figure 12: Heatmap showing proportionality between microbial taxa in global
pairwise comparisons of all amplicon sequence variants (ASVs) generated from sequencing of
the v4 region of the 16S rRNA gene, ITS-2 type profiles generated from sequencing of the
internal transcribed spacer-2 (ITS-2) region of Symbiodiniaceae rDNA, and viral operational
taxonomic units (VOTUs) mined from bulk RNA-Seq data. All microbe-microbe relationships
with rho > 0.7 are shown.
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Supplemental Figure 13: Global co-occurrence network created from all samples. The network
combines associations between amplicon sequence variants (ASVs) from sequencing of the v4
region of the 16S rRNA gene, ITS-2 type profiles from sequencing of the internal transcribed
spacer 2 (ITS-2) region of Symbiodiniaceae rDNA, and mining of viral OTUs (vOTUs) from
bulk RNA-Seq data. Nodes are represented by circles colored by the associated Louvain
community. Edges are colored by sign, and edge thickness indicates the absolute value of the
weight of the association.



Top Modules: Coral Host

0.42 0.23 —0.45 -0.19 0.046 0.014
darkred
(0.1) (0.4) (0.1) (0.5) (0.9) )
urle 0.49 0.33 -0.23 0.075 0.0064 0.047
purp (0.07) (0.2) (0.4) (0.8) ) (0.9)
04 0.33 -0.31 0.14 —0.63 -0.028
orange (0.1) (0.2) (0.3) (0.6) (0.01) (0.9)
i -0.096 -0.057 0.32 0.52 0.15 ~0.22
P ©0.7) (0.8) ©0.2) (0.05) (0.6) (0.4)
-0.17 -0.21 0.12 -0.2 0.65 -0.027 T
saddlebrown I (0.5) (0.4) ©.7) (0.5) (0.009) (0.9) [
: -0.32 —0.48 0.21 -0.19 0.28 -0.15
lightgreen ©0.2) (0.07) (0.4) (0.5) ©03) (0.6) ,
Horalwhite -0.29 -0.3 0.53 0.22 0.2 0.03 ©
0.3) (0.3) (0.04) (0.4) (0.5) 0.9)
06 ~0.49 0.36 0.15 ~0.041 -0.11
salmon (0.02) || (0.07) 0.2) (0.6) (0.9) 0.7)
— o
brown 0.18 0.072 —0.43 —0.17 —0.27 0.23
(0.5) (0.8) (0.1) (0.5) 0.3) (0.4)
0.41 0.54 —0.11 0.26 -0.39 0.13
yellowgreen (0.1) (0.04) 0.7) (0.3) ©.1) ©.7) 0
— o
-0.5 -0.32 0.33 0.11 0.22 -0.11 !
darkmagenta (0.06) (0.2) ©0.2) ©0.7) (0.4) 0.7)
-0.39 -0.15 0.46 0.48 —0.19 022
steelblue (0.2) (0.6) (0.08) (0.07) (0.5) (0.4) (.
|
0.094 0.16 ~0.094 0.12 057 0.051
darkorange2 ©.7) (0.6) ©.7) 0.7) (0.03) (0.9)
white —0.63 06 0.57 0.59 0.053 -0.38
(0.01) (0.02) (0.03) (0.02) 0.8) 02)
. —0.28 -0.13 0.44 0.57 ~0.044 ~0.066
paleturquoise (0.3) (0.7) ©.1) (0.03) ©0.9) (0.8)
-0.39 -0.47 0.18 -0.2 0.014 -0.059
magenta I 0.1) (0.08) (05) ©.5) (1) 0.8)
Average Average Multi-Membrane Icosahedral Starch Granules
Vacuole Area Symbiont Area Health State Vesicles (MMVs) VLPs

Supplemental Figure 14: Top 17 modules from a Weight Gene Co-Expression Analysis
(WGCNA) of Pseudodiploria strigosa and correlations to microscopy phenotypes from
histology and transmission electron microscopy. Top modules are highlighted and were used for
gene ontology enrichments.
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Supplemental Figure 15: Top 11 modules from a Weight Gene Co-Expression Analysis
(WGCNA) of Breviolum and correlations to microscopy phenotypes from histology and
transmission electron microscopy. Top modules are highlighted and were used for gene ontology
enrichments.
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Supplemental Figure 16: Representative electron micrographs from transmission electron
microscopy (TEM) of Symbiodiniaceae cells showing examples of cells considered too degraded
to score and include in downstream analyses. These cells are mostly full of debris, precluding
discerning cellular features. The scale bar in (A) is 1 um and the scale bar in (B) is 800 nm.




Supplemental Figure 17: Representative electron micrographs of Symbiodiniaceae cells imaged
with transmission electron microscopy (TEM). Symbiodiniaceae cells were scored for the
presence of various abnormalities potentially indicative of degradation and/or viral infection. (A)
A healthy Symbiodiniaceae cell. (B) A degraded Symbiodiniaceae cell, with indistinct



organelles, indistinct thylakoid membranes, and a large cavity/vacuole. (C) A degraded
Symbiodiniaceae cell with an abnormal (elongated) cell membrane and two large cavities. (D) A
degraded cell with no pyrenoid body or starch granules. (E) A cell containing a filamentous
virus-like particle (VLP). (F) An inset of E. (G) A cell containing a mass of filamentous VLPs.
(H) An inset of G. (I) A cell containing a spherical/icosahedral VLP. (J) An inset of I. (K) A cell
containing a crystalline array of spherical/icosahedral VLPs. (L) An inset of K. (M) A cell
containing a crystal structure. (N) An inset of M. (O) A cell containing a whirled viroplasm. (P)
An inset of O. (Q) A cell containing a multi-membrane vesicle (MMV). (R) An inset of Q.
Abbreviations and symbols are as follows: c: chloroplast; n: nucleus; p: pyrenoid body; s: starch
granule; v: vacuole; white arrow: filamentous VLP; black arrow: mass of filamentous VLPs;
white asterisk: spherical/icosahedral VLP; white double arrow: crystalline array of
spherical/icosahedral VLPs; black star: crystal structure; white blunt arrow: whorled viroplasm;
white exclamation mark: MMV. Inset areas are indicated by white rectangles. From A-R, scale
barsare 1 pm, 1 um, 1 pm, 1 pm, 1 pm, 500 nm, 1 pm, 200 nm, 2 pm, 1 pm, 1 pm, 200 nm, 2
um, 500 nm, 2 pm, 400 nm, 2 um, and 400 nm, respectively.
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Supplemental Figure 18: Rarefaction curve of the number of Symbiodiniaceae internal
transcribed spacer-2 (ITS-2) type profiles by sequencing depth. The blue dashed line is at 461,
the minimum number of reads per sample.



ASVs with >1% relative abundance in =1 sample

| L T———
1 5v2: Anosoacterscase, Auageri
ASV3: Staphylococcaceae, Staphylococcus
[P S—
[ O ———
[P —
[P —
RSB Popostapocaccacons, Fombotsia
ASV: Dosutacsoscons,Desuanopaus
| —
ASVIY:Cranbiaceae, Synochococus GC902
ASV12: Supiacese, Psoudovtrio
ASIS: Nirosopuiaces, Ganiats Nirosopumis
[ PT—
1] Asvis: Tremoamasrobacuaces, Sbgro 10
Asvie:NKG1S
AASV17: Cyanoblaceae, Cyanobium PCC-6307

ASV1e: Bukhoericese, Ralsonia
[ #sv2s Costitaceze
AASV21: Cyanoblaceae, Synechococcus CC9902
o

ASV23: Lachnospiraceae, Epuiopiscium
ASV24: Deflvitaleacoae, Deflvialoa
ASV25: Rhodobacteraceas, Fuegeria

[ Asvee: Lachnospiraceae

[ #5v27: rodosactoncoss
ASv28: Nivosopumilacese, Canddatus Nirosopumis
ASVS1: Prellaceae, Pié Ineage

[ 45V Promidacess, Tichadesmium 5101
ASV3: Ao
ASVS4: Mcrobulieraceae, Mcrotulbier
ASVSS: Rubitaleaceae, Rubrialea tangerina
ASVse: Caldiineaceas

[ #5vs7: rodovactarcess, Partotaea

| e—
ASVSS: Deflvicoccaceae, Deflnicoccus

[ 5v40: Protuiacese, Anodoproiuia

I #svss: Gossiacess
'ASV4: Chiorablacea, Prosthocochiris iriclormis
B <5t Protiacen, Pis noage
I <54 Nrosopuniaces, Cancidats Nitosopumius
[ PR —
'ASVa8: Desulocapsaceao, Desullorhopalus
'ASV9: Microtichaceae, 5va0996 marino group
ASVS0: Gammaprotecbacieia
ASVS1: Caldineacea
ASVs2: Cyanabiaceas, Synechococcus CO9902
[ EOT——
1] Avss: Fuscbactriacese, Catosactoriam
1 Asvss: sandaracnacess
[ r——
ASVe0: Cyciobacteiaceae
~ASV2: SCGC ARRD11-05
[l #5ves: Gosnidacsc, ot sensu st 1
1 rsveseos
~ASVES: Rhodcbacteraceae, Ascdaceihabians
ASVeT: Ahaproteobacieria
[ Asves: Gastranaerophiales
~ASVES: Mycabacteraceas, Mycobacterium
ASV70: Gammaprotecbacieria
ASV71: HOC36
ASV72: MCwDa
ASV73: Rubrtaloacese, Roselbacills
ASV75: Rnodcbacteracess
asve

Rove2: Jo30-KF-oHs
I <555 Crciosacracoss
Kovat Rrodobactracons, Losnges
B 555 roscbaceracons, Marmbacte akalphius
1] Asvss: roscbacracons
s
[ P ————
ASVI00:Pirohiaces, Blasiopieiia
ASVIO1:Desutomiacese, Desutomri
AoVI02:Bacera
RSVI0S:Candidats Pracioa
KOVI04 rodobictorscoss, Nasola
KSV105: Camicetacos, Paramlocviacir
Kov107 Amossophiacese

ASVI10:SCGC AAROT1-DS

B 5111 Xaninomonadaceae, Sienoophomons matophila
ASVA1G: Lachospiacese, Vattaes

[ Asvits: Fictactriscose, Lutmonss

I #5145 rodosacrmcons
ASVIAT: Sohngomonadacese, Grookacs

| Pr————
ASV145: Pasudmonadacene, Paucomonas
AS1S2 Phommicacese
[RA—
ASV1Sé Wosssiaces, Woesea
R
/ASV157: Weeksellaceae, Chryseobacterium
/ASV158: Cyanobiaceae, Synechococcus CC9902
AovIS: Niosopumiaceas
'ASV161: Gastranaerophilales

ASV217: Xanthobacteracess, Bradyrizobium
ASV215: Paplosirepiococcacons, Paracosrdum
ASVZ21: WOHB-81
ASV226; Cyclobactriaceae, Tuicatmonas
ASV230: Deflvicoccaceas, Defuvicoocus

| [P——
ASV242: Gasvanasrophiales

[l #5v2s0: Fowacadacese, Zossantinbacir

[l ssveso:wr-cniacro

[ sv2rz Acimamsas
ASV297: Anserolneaceae, Peloinea

B #svos: olgotexaceas

Achetobacter

RSVIGS: Euycoccls ncrias S,
KSIes: ubriaocons,Auiaiea
ASVIBY:Subgro 28
ASVIBD:Fusbactoracase, Fusiacr
Asviniecs

[ P ——

I A5vi74: Gimesiacese

ps
[ —
AS116-Backroiets 802-2
B #5115 Gramosicoccacose, Granosicoccus
ASV120: Morssalcose, Acnlobacter
[ [r—
AS125 ubrlonose, Russbacils
| [r—

[ #5v77:Crcrobicess, Prostecoctiors

[ #v7s: Desutocapsacess
RoV7O: Babeiaes
RovB0:Frodobacieracess
/ASV81: Flavobacteriaceae, Winogradskyella
R —
RoVB4:Desuovbrionscess, Haodesloviio
ASVES: Sandarscinacese
ASVBS:vermiphiacess
ASVET: Prluacess, Prd naage

Asvize:
[ 5v12: Lachnospiraceae, Epuicpiscium
[ Asv130: cyancbiaceae
ASVI31: Pirelulaceae, Pird ineage
ASV132: WOHB1-81
ASV133: Desulfarculaceas, Desulocarbo
[ #5v134: Gastranaerophiaies
ASV137: Gastranaerophiales
[ Asv138: Canddatus Peregrinbacteria
'ASV139: Mycobacteriacoas, Mycobacterium
[ e ——

P
JRvSH—
[ ——
ASVI85: Fabucacacoe M
ASV16:Canircolicose, Pramaicviscer
ASVIET Nsopuiscaa,Candaus Niosemiss
'ASV189: Flavobacteriaceae, Winogradskyella
ASVIS2: Nosorcess, ot
/ASV195: Lachnospiraceae, Abyssivirga.
'ASV196: Rhodobacteraceae, Yangia

I 51196 Nrosapumiacese, s Nispumis
pr———

KSS4: Hyphamicrbiaces, Flomirabm
ASe15: Rhodobacoracese, Topicbacer piaicics
'ASV459: Oligofiexaceae

I Asvioo:Prosacos,Besoronie

I Asvio2 Nosocscase, e PoC-7118

[ Asv200: Eurycoccales Incertae Sedis, Synechococcus PCC-73%6

| nsvaor:uve-21
| Kovace: sabeiaies
[ #5v206: Comamonadaceas
RSV208:Calecasiclcons, Catdora VG125
Rov209: Frodobaciraceas

I #svet: Gastanacrophes

ASV42: Rubritaleacese, Persicirhabdus

ASVES: Gastranaerophilales
ASV90: Caminicelaceae, Paramalediibacter

ASV142: Blatisbacteriacese

ASV143: Rhodobacteraceae

ASV214; Halieaceae, OM6O(NORS) clade

I A5v216: rosopumiaceas, Candidtus Nirsopumius

Supplemental Figure 19: 16S rRNA gene amplicon sequence variants (ASVs) with >1%
abundance in at least one sample. Colors correspond with Figure 5. ASV taxonomy is shown as
the Family followed by the genus and species (if known), or the last known rank if Family is
undescribed.
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Supplemental Figure 20: Viral operational taxonomic units (vOTUs) with >1% relative
abundance in at least one sample. Colors correspond with Figure 5. vOTU taxonomy is shown as
the Order followed by the Family, or the last known rank if Family is undescribed.



