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Figure S1. Green sulfur bacteria were detected in the stony coral Galaxea fascicularis.
The amplicon sequencing data of 16S rRNA gene V4 region of three polype samples (R1CK1,
R3CK2 and R3CK3) from our previous study (Wang et al., 2022) was reanalyzed.
Prosthecochloris is the only genus in the phylum Chlorobi in these data.
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Figure S2. Matrix of 16S rRNA genes sequence identity. Sequence names in blue color are
derived from this study.
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Figure S3. The CAP clade genomes have a significant lower G+C content. a, Scatter
diagram of genome sizes and G+C contents of Prosthecochloris genomes. b, Comparison
of G+C content between coral-associated Prosthecochloris (CAP) genomes and non-CAP
genomes. Blue dots indicate the CAP genomes.
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Figure S4. Presence and absence of genes involved in anaerobic and aerobic
cobalamin biosynthesis pathways. Analysis was based on the KEGG orthology.
Numbers in the cells indicate the numbers of genes predicted.
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Figure S5. Presence and absence of genes involved in bacteriochlorophyll and
carotenoid synthesis pathways. Analysis was based on the KEGG orthology. Numbers in
the cells indicate the numbers of genes predicted.
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Figure S6. Presence and absence of genes involved in reductive citrate cycle. Analysis
was based on the KEGG orthology. Numbers in the cells indicate the numbers of genes
predicted.
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Fig S7. Metabolic summary based on KEGG pathways. Analysis was based on gene
annotation by KofamKOALA using KEMET. The red arrow indicates the sulfur metabolism
pathway.



Supplementary Material

A
'166 & 2N ‘E"\
R o 1*“0 o 1\'\“‘7' 6‘?’6‘3 669’ %"‘5 5' ‘!\\6‘3’6
\5 \ '&: 6
\l‘\e‘/\\y 0\0@0 \\e“‘,\'). 50 R \na 50 \“1)" ol 0‘0\‘6 oﬁo““ 2 \X\’ﬁga &q(\o i““a
\ﬁ“ 9“ \o“s\o“s\o“ \o“ \o“ o“s\of‘ \0““\0“5\0“%“5\0@0“ \o“ o“s\o“ \o“ o“s\o“ \o“ o“s\o“ o“s
0 00! 0 O 0 0

o o
0( 5\ 5«\ 5\!\ A0 5«\ 51 0ane 5\ 5\ sh 5\‘:\ o 5«\ 5\‘:\9\
“\00\(\\ (O ‘o%‘o (0%10D(0%10%10% (0% ?,(o oao%(o (0 ‘o%(o (0 ‘o%(o (0% %(

M00015 Proline biosynthesis, glutamate => proline

MO00028 Ornithine biosynthesis, glutamate => ornithine

MO00029 Urea cycle

MO00844 Arginine biosynthesis, ornithine => arginine

M00022 Shikimate pathway, phosphoenolpyruvate + erythrose-4P => chorismate
MO00023 Tryptophan blasynlheSIS chorismate => tryptophan

—

M00019 Valine--isoleucine biosynthesis, pyruvate => valine -- 2-oxobutanoate => isoleucine
M00432 Leucine biosynthesis, 2-oxoisovalérate => 2-oxoisocaproate
MOQO0535 Isoleucine biosynthesis, pyruvate => 2-oxobutanoate
M00570 Isoleucine biosynthesis, threonine => 2-oxobutanoate => isoleucine
M00165 Reductive pentose phosphate cycle (Calvin cycle)
M00166 Reductive pentose phosphate cycle, ribulose-5P => gabceraldehyde 3P
M00167 Reductive pentose phosphate cycle cheraldehyde => ribulose-5P
M00168 CAM (Crassulacean acid metabolism’ ?
MO00173 Reductive citrate cycle ( anon—Buchanan cycle)
M0Q376 3-Hydroxypropionate bi-cycle
M00001 Glycolysis (Embden-Meyerhof pathway), glucose => pyruvate
M00002 Glycolysis, core module involving three= carbon compounds
M00003 Gluconeogenesis, oxaloacetate => fructose
M00004 Pentose p osghale pathwagéPentose thsphale cycle)
M00005 PRPP biosynthesis, ribose
M0O0Q06 Pentose phosphate pathway, oxidative phase, glucose 6P => ribulose 5P
MO0O0007 Pentose phos;%hale pathway, non-oxidative phase fructose 6P => ribose 5P
MO0O0QO09 Citrate cycle (TCA cycle, Krebs cycle
MO00010 Citrate cycle, first carbon oxidation, oxaloacetate => 2-oxoglutarate
MO00011 Citrate cycle, second carbon oxidation, 2—oxoglutarate => oxaloacetate
MO00307 Pyruvate oxidation, pyruvate => acely\fCoA
MO00115 NAD biosynthesis, asﬁanate
MO00116 Menaquinone biosynthesis, chorismate => menaquinol
M00119 Pantothenate biosynthesis, valine--L-aspartate => pantothenate
M00120 Coenzyme A biosynthesis, pantothenate => CoA
M00121 Heme {mosynthes\s plants and bacteri lutamate => heme
MO00122 Cobalamin biosynthesis, cobinamide => cobalamin
M00123 Biotin biosynthesis, pimeloyl-~ACP--CoA => biotin
MO00125 Riboflavin ?)\os nthesis P[ r\hoﬂavmﬁkmeﬂ»AH
M00126 Tetrahydrofolate b\osynthc GTP => THF
MO00127 Thiamine biosynthesis, AIR => thiamine—P-—thiamine-2P
M00140 C1-unit interconversion, prokaryotes
MO00573 Biotin biosynthesis, Biol pathway, long—chain—, :my\ ACP => pimeloyl-ACP => biotin
MOQ577 Biotin biosynthesis, BioVV pathway, pimelate => pimeloyl-CoA => biotin
MO00841 Tetrahydrofolate biosynthesis, mediated by PTPS, GTF => THF
M00842 Tetrahydrobiopterin biosynthesis, GTP =>BH4
M00843 L-threo—-Tetrahydrobiopterin b\OSythcSIb GTP => L-threo-BH4
M00846 Siroheme biosynthesis, glutamate => siroheme
MO00868 Heme biosynthesis, animals and fung S\yum => heme
MOOBBO Mo\r}bdenum cofactor biosynthesis, GTP => mo\ybdenum cofactor
00017 Methionine biosynthesis, apartate => homoserine => methionine
M00021 Cysteine biosynthesis, serine => cysteine
ethionine degradation
MOOOBZ Fatty acid biosynthesis, mmauon
MO00026 Histidine biosynthesis, PRPP => histidine
MO00093 Phosphatidylethanolamine (PE) biosynthesis, PA => PS => PE

MO00016 Lysine biosynthesis, succinyl-DAP pathway, aspartate => lysine

MO00525 Lysine biosynthesis, acetyl-DAP pathway asﬁartate => lysine

MO00526 Lysine biosynthesis, DAP dehydrogenase pathway, aspartate => lysine

MO00527 Lysine biosynthesis, DAP aminotransferase pathway, aspartate => lysine

7 ' [ [ | | | . ! [ | | [ [ | | | MO00345 Formaldehyde assimilation, ribulose monophosphate pathway

MO00175 Nitrogen ﬁxallon nitrogen => ammonia

MO00012 Glyoxylate %/

MO00741 Propanoyl-CoA metabolism, propanoyl-CoA => succinyl-CoA

MO00854 Glycogen biosynthesis, lucose-1P => glycogen—-starch

M00855 Gl co en degradation, glycogen => glucose—-6P

MOO0Q97 bef arotene blosyn1he5ls GGAP => beta—-carotene

M00598 Amoxy enic photosystem | [BR:ko00194]

I Y M00133 Polyamine biosynthesis, arginine => agmatine => putrescine => spermidine
M00793 dTDP-L-rhamnose biosynthesis

[ S M00796 dTDP-D-mycaminose biosynthesis

MO00051 Uridine monophosphate biosynthesis, glutamine (+ PRPP)l_ > UMP
M00052 Pyrimidine ribonucleotide blosyn!h55|s UMP => UDP--U -CTP

M00053 PKnmldlne deoxyribonuleotide biosynthesis, CDP--CTP => dCDP——dCTP dTDP--dTTP
MO00018 Threonine bmsynthems aspartate => homoserine => threonine

M00020 Serine biosynthesis, glycerate-3P => serine

MO00176 Assimilatory sulfate reduction, sulfate => H2S — mm—

MO00595 Thiosulfate oxidation by SOX complex, thiosulfate => sulfate egm——m——

M00596 Dissimilatory sulfate reduction, sulfate => H2S

MO00096 C5 isoprenoid biosynthesis, non-mevalonate pathway

100
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Figure S8. Comparison of metabolism modules of KEGG pathways. Analysis was based
on gene annotation by KofamKOALA using KEMET. The red arrows indicate that
completenesses of these modules are different between CAP and non-CAP genomes.
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Figure S9. Presence and absence of genes involved in sulfur cycle. a, Presence and
absence of genes involved in dissimilatory sulfate reduction and thiosulfate oxidation by
SOX complex. b, Genetic maps of genes involved in dissimilatory sulfate reduction in coral-
associated Prosthecochloris (CAP) genomes and non-CAP genomes. Genome sequences
were aligned by Mauve. c, Location of two different SOX complex related gene cluster in
CAP and non-CAP genomes. Gray shading indicates aligned genomic regions.
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Figure S10. Enrichment of Candidatus Prosthecochloris sp. SCSIO W1101 specific
genes based on GO annotation of biological processes (BP) and cellular components

(CC).
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Table S1. Assessment and classification of bins in enrichment culture metagenomes.

Assessment of quality and profile of bins by CheckM

Classification by GTDB-tk

%

Bin Id Binsize  mapped % binned % Comple Contamin I . fastani_
mapped X . - Classification fastani_reference .
(Mbp) reads reads populations community teness  ation ani
E1-1 3.67 296419  6.49 5.25 4.98 97.36 061 Marinobacter GCF_000284615.1  98.47
hydrocarbonoclasticus -
E1-2 3.73 252523 5.53 4.4 417 98.71 0.57 Halomonas piezotolerans GCF_012427705.1 98.59
E1-3 413 164192  3.59 2.58 2.45 87.07 177 ‘;J—C;?\;’E;%’Chmbaaeraceae; NA NA
E1l-4 3.37 1916569 41.94 36.98 35.05 92.73 16.48 Prosthecochloris marina GCF_003182595.1 97.54
E1-5 2.16 1622896  35.51 48.87 46.32 81.19 4.95 Prosthecochloris marina GCF_003182595.1 98.66
Halodesulfovibrio
E1-6 2.69 79223 1.73 1.92 1.82 84.21 4.15 sp015482765 GCA_015482765.1 98.63
unbinned 2.28 238154 5.21 NA 5.21 NA NA NA NA NA
E2-1 5.26 1178217  15.03 9.77 8.94 99.86 0.11 Vibrio alginolyticus GCF_000354175.2 98.41
E2-2 2.75 4011173 51.16 63.65 58.24 93.74 1.39 Prosthecochloris marina GCF_003182595.1 98.96
E2-3 3.24 1487806  18.98 20.02 18.32 80.86  4.46 Marinobacter GCF_000284615.1  98.33
hydrocarbonoclasticus
E2-4 4.32 142665 1.82 1.44 1.32 99.43 1.37 Halodesulfovibrio sp. NA NA
E2-5 3.19 261218 3.33 3.58 3.27 89.86 4.46 Halomonas piezotolerans GCF_012427705.1 99.15
E2-6 2.65 93633 1.19 1.54 1.41 32.56 5.77 Halodesulfovibrio sp. NA NA
unbinned 6.74 665876 8.49 NA 8.49 NA NA NA NA NA

NA: not available
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