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AG-390-L03 - MKKLKLFALAAVALMGLSGAANADAMMAQDMIF 1S VIEBIMGMLAATA MBBYA G NV|A SGWRITISVIVAGLVTGIAFHI MI¥Y MR EV ST - - - - - DS
SAG-MEDO6 - M K K LKLFALTAVALLGVTGVANADATHMIAQDDF 1T VIBIMGMLAATA MBBYA G N VA SGWRITSVIVAGLVTGIAFI MI¥|M R E V TT - - - - - DS
Proteorhodopsin AG313-D21 - - MFKLKTLLPASLLLVLPQFANAAANMESS SBF 1S LIBIMALYASTA LI TQRVMS AKWKTSLTVS LV TILVAAV FIYMRDVMII AT - - - - - DT
AG-893-E22 M 1 KF LKSMAIPTAALVALPGIASASVGHNAPDBIF 1S VIEBIMCMV AAT A LY T NNWVSGKWKTSLALGESGLVCILYVAAV FIYMREV TT - - - - - DT
AG-313-D08 - - - - - - - - - - - - - - - - - - - - - - - - - oM QAG F V'S LV VvV A vV A TV Y GMS K K E KLSMTTIA LV T VAATI Y MRDY ASVLAGS D S
AG-447-G04 - - - - - - - - - - - - - - - - - - - - - - -MEYF QDG F V'S 1V VA VvV A TV Y GMA K K E RLSMTVA LV T VAGYV L MRDY AS I AGEAQS
AG-390-L03 - - - - - - - - - - - - - - - - - - - - - - -MNKL L PQ \ G'S LI vV A 16 Al L RGRLSPK G VMNLV V1A MSS I F AKNL LN - - - - - QA
SAG-MEDO6 - - - - - - - - - - - - - - - - - - - - - - -MNKL LPQ \ G'S LI vV A 16 Al L RGRLSPK G VMNLV V1A MSS I F A KN L LN - - - - - QA
. AG-313-D21 - - - - - - - - - - - - - - - - - - - - - - -MNKM LPY 1 G'S LI vV A I GIATL F R S K SV RWH PMTMI VVCILMS s FFIKNL Vs - - - - - T A
FArhodopsin
AG-893-F23 - - - - - - - - - - - - - - - - - - - - - - -MNKM LPY G'S LI VvV G 16 T L F R S K STRFH PMTMI V.V C MS S I FFVKNL VS - - - - - TA
AG-313-D08 - - - - - - - - - - - - - - - - - - - - - - -MNST LPT G T LLISIM A 16 S I L L R T KWVASRWH TMTLL VVM 1 SAVF H VKTM DT - - - - - S A
AG-447-G04 - - - - - - - - - - - - - - - - - - - - - - -MNTT LPT AT LL MALIG S 1 L L R N R DGR H TMTLL VTM 1 SAIF Y VQGM DT - - - - - K A
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
100 102 104 106 108 110 112 114 116 118 120 122 124 126 128 130 132 134 136 138 140 142 144 146 148 150 152 154 156 158 160 162 164 166 168 170 172 174 176 178 180 182 184 186 188 190 192 194 196 198
AG-390-L03 TV Y 1 L1 VIPLQMVE LIMJAAIGKA -NSGM SVMIM LV GG Y LJGE Y INAT 1GMA v LYV F s GKAAAKSGNKALVT
SAG-MEDO6 TVY 1 LI VIPLQMVE LIMIAAIGKA -NSGM SVMIM LV GGY LJGE Y I NAT 116 M A v LYV F s GKAAAKSGNKALVT
EEEk TVY -
Proteorhodopsin AG-313-D21 1 LI VIPILLMVE 11 RAWVGNA-5SGGI s MLVAGYMBE Y I NAWA VIG L A A LYV F A GKMASDKAPASVQQ
AG-893-E23 TVY v L1 VIPLQMIE I IMMAAVAAV -SAGI T MLVAGYAGBE FINAWA VIGIL A A LY 1 FA GKAAADKCPAAVQT
AG-313-D08 IVY 1 L1 VIPLLMIEMBIFII KAWVMGASISTNS T MLIGGTFABIEIAMLISAS 16 MV Al 1wl FG - -ASKAADAINAGVKS
AG-447-G04 I VY 1 LI VIPLLMIEMBFII KAWMGAAVSSSS T MLIGGY LWGIE VMSAS 16 M I AVvENI WBlI FG - -ASKAAEAINAGVKA
AG-390-L03 TAL 1 LLTFIPLTTILT vMEBK SIM[T DI - KRGM T WVIAQLLMGIAY[GYMSVT LVIG!IV L 1 GREIL YM GRANASCNNERVQM
SAG-MEDO06 TAL 1 LLTFIPLTTILT VMEBK ST DI -KRGM T WVIAQLLMGIAY[GYMSVT LVIGIV L 1 GEIL YM GRANASCNINERVQM
AG-313-D21 TIL 1 FLNFPMQV LTI AMBMEM SIVM[V KV -KQGM T FIVAEFLGA YMSKT VIGIL Vv L LGIL YV GRANAKCGINENTIQM
FArhodopsin
AG-893-E23 TLL 1 FLNFPMLVLTI AMBMIM SV[VKV -KQGHM T FVVAGEFLGA YMSKT VWL A L LGEIL YV GRANARCGINENVQMYV
AG-313-D08 I 1L L I LITTHTMQI VL 11 SANVTKY -SsAL s MV IGEFLGA YMSAT 1 1V L LGHIL YM GRANIESGNEATHM
AG-447-G04 I VL L I LITTHSMQV VL VIMTAVTKY -5ssAL T MV IGETFLGT YMSAT 1 IV L LGIEIL YM SRCNIESGNEATHM
2?0 2?2 2?4 2?5 2.08 2.10 2.12 2.1A 2.15 2.18 2.20 222 2.24 226 2.28 2.30 2;‘42 2.34 2.36 Z?B 2.40 2.42 2.A4 2.46 Z.AB 250 252 2.54 2.55 258 2.60 2.52 Z.SA Co n Se rved a m I no aCI d pOSItI On s
AG-390-L03 G A MIRIMBEN Vv L VFGYLT VDAE Y F Vv LVIIWA TSSSGKRAK - - .1000/
sAG-MEDOs G A MIRIM BN v L VFGYLT VDAE 1 F Vv LVIIWAAMTSSSGRRAK - - - °
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. AG-313-D21 STM w \ I L FFGY T A SME \Y V L vV I W N V TTESKA- - - - - - .>80/0
Proteorhodopsin
AG-893-E23 N T MIRIwWEN v [T v L FFGVY[LT ADAV v A, VAVIIwWAAMIVASSGKKA - - - - >60%
AG-313-D08 N A L LENV L Vv L I1FGYMM|@BIs vD s G 1 F Vv LI ITWNV@MVRESSDA- - - - - -
AG-447-Go4 N A LIRILENV L Vv L 1 FGYMMMBIS VDNG 1 F Vv LITWNVIVKESEA-- - - - -
AG-390-L03 F A NJRL 1 1 1 FIEHILA ANTIN 1 VoL M I YSAMILEDTKKGNQN - -
SAG-MEDO6 F A NJRY L 1 1 1 FI1EHILA ANTIN 1 VoL M I YSAMILEDTKKGNQN - -
AG-313-D21 F S NIRYLBN L 1 M FIEHILG 1DPN 1 F L M I YKAMITQDTRANA - - - -
Farhodopsin
AG-893-E23 F S NJRYL 1 1 M F1EHILG IDPN v F L LI YKAMII QDMRVNGQ - - -
AG-313-po8 N G LJRIL N L I L FINNILG IDVN 1 sl F L \% FVIIlYRA NDTQLTINESK -
AG-447-Go4 N G L R L B L 1 L FINNILG VDVN 1 TIF L FVVYRAMMNDTQARLDETIN

Figure S1. Complete protein sequence alignment of 6 proteorhodopsin and 6 FArhodopsin sequences. Sequences come from 6
SAGs (two of each taxon) containing both rhodopsins in their genomes. Dark and light grey regions represent conserved residues
within the alignment.
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Figure S2. Maximum-likelihood phylogenetic tree of flotillin genes retrieved from marine SAGs.
Reference flotillin sequences and their accession numbers within brackets are colored in black.
Sequences in red represent sequences from marine SAGs that were not found near a FArhodopsin.

Sequences in blue correspond to the flotillins of the three taxa coding for the tandem flotillin-FArhodopsin.
Sequences in this branch were condensed for simplicity.
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Figure S3. Relative abundance (measured in RPKG) of the FAR gene cluster in Tara Ocean
metagenomes. Each province has been divided by depth in surface (SRF), deep chlorophyll
maximum (DCM) and mesopelagic (MES) regions. The bars have been colored according to the
microbes (blue, Pelagibacterales; purple, HIMB59 and green, Pseudothioglobus). MS --
Mediterranean Sea; RS -- Red Sea; IO -- Indian Ocean; NAO and SAO -- North and South Atlantic
Ocean; NPO and SPO -- North and South Pacific Ocean; SO -- Southern Ocean.
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