A O. arcticus 238 1 ---ccccenan-- ME L e - - - - - LIFNAFSFGFA LAAA LFFWLG 33
O. antarcticus 307 1 ------------ METLSLG- - - - - LIFNAFSFGFA LAAA LFFWLG 33
S. ruber M31 1-------- MLQELPIFL PG ----- SLVF MFSFTVA M AS FVEEV LA 37

Proteorhodopsin 1MKLLLILGSV IALPIEFEAAGGGDLDA
Helix A

A TLVDGV EKA 83
A TILVDGV VP EKV 83
AA ALQNGM GEL87

GDSP - - - - ------

O. arcticus 238 34 |GQVKSE TALV |
O. antarcticus 307 34 |GQVKQE
S. ruber M31 38 RNNV APK
Proteorhodopsin 51 RDRVMS AK TSIL
Helix B
O. arcticus 238 84 LILVMSLS RATS LGLAALLMVALG 133
O. antarcticus 307 84 ISI
S. ruber M31 88

Proteorhodopsin 91 - -

LILVMSILS TVSRATSILGLAALLMVALG) 133
LVLVMGLP RGPLAAKLGFLAALMIVLG 137

AATNVAG L 138
Helix C Helix D

0. arcticus 238 134 |FGLLSMIPFLWIVF LI\/GLG—KAI PENAR 179
0. antarcticus 307 134 FGOLSMVP FLWI IYQLYKGLG -DA | PESAR 179
S. ruber M31 138 NAAL FG LWGFLSTIPFVWILY ILFTOLG -DT I SSRVS 186

Proteorhodopsin 139 LWAGEGKSACNIEASP AVQ 183

Helix E
PVVYFAGAVGLE| - - - - GPFATVVV 224
PVVYFAGA IGLE|] - - - - GATATV IV 224
M1PMAFP FPSNTPGTIVAL 236
PvGeYFTGYLmMEp|- - - - - G- GSALNLNLI 227

O. antarcticus 307 180 GLVR LARNV TVG
S. ruber M31 187 TLLGNARLLLILA
Proteorhodopsin 184

0. arcticus 238 180 GLVIR TAINV ™G

sz

Helix F

O. arcticus 238 225 | | AGFGV LI lM I AM TN - - === S IKTAVP AE 257
O. antarcticus 307 225 || | AGFGV I | FL 1AL PONDKTLTVPAGEGPKBKNTK TVP AE 271
S. ruber M31 237 VL EGFN - --------- VSEMVEPATASA 273
Proteorhodopsin 228 SNA - - - - - - s e e e e e e e e e a e 249
Helix G
B Rhodopsin source Amino acid residue/sequence position
Osabetons 738 Arg8o | Aspo2 | G103 | G137 | Tyrioe | Glu208 | Asp224 | Lys228
xanthorhodopsin
Subaronmt Argo3 | Asp96 | Glu107 | Gluldl | Tyr203 | Glu215 | Asp236 | Lys240
xanthorhodopsin
EBAC31A08

proteorhodopsin Argod | Asp97 | Glu108 | Glul42 | Tyr200 | Asp212 | Asp227 | Lys231

Proton | L o | Proton Proton broton | Proton- | Counter-
Function release [ 1 onor release Sthway | RElease-| ion for | Schiff basg
complex P complex P y Complex |Schiff-base
(suggested)
[Reference] [1] [1] [2] [3] 1] (1 (1 [1]
Corresponding residue
in bacteriorhodopsin Arg82 Asp85 Asp96 - Tyrl85 Glul94 | Asp212 Lys216

Figure S8. Functional residues important for proton translocation in different
rhodopsins.

(A) Alignment of subgroup | xanthorhodopsin from S. ruber M31, subgroup Il xanthorhodopsins
from the Octadecabacter strains and proteorhodopsin from the environmental clone
EBAC31A08. The transmembrane helices of proteorhodopsin are marked as red lines beneath
the alignment. Conserved residues with predicted functions for proton translocation are marked
by black boxes. (B) Residues with predicted functions for proton translocation found in
xanthorhodopsins and proteorhodopsins. The individual function is stated for each residue
together with the corresponding reference. Sequence positions of equivalent residues in
bacteriorhodopsin are given below.
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