60

50

40

30

20

10

FXEY XXX
>>>>>>>>>
< HEcEEE
[a Wy W a W@ AN a WY WY a WY a W
<L -0 <<
E2>>>>pEEE

ZZo0o00Zununun
Z2Z2nwW0uzZzzz2z
o ——xeoeoee
<<<VLVVVWWWW
SSLIA=Z>>>
S>uzz-—L00
(T TV TR TR TR TR TR TS
LLLL bl > > > >

nununnz===

[T TR TR T TR TR TR TR T
BE<<<EEEE
Z2zZZzz

DL >l ===
>>>——0000C
EEEEE--E=
AV aYaYal @ g8
>>>>> 0004
ooooco—>>>
VOU=0VV a1

oo >HE—-HEE
FFOnLWnZZZ

AaA>S aaw>>>
FE EFEFwww

oo <[H
—_ Iz
<=

ML
ML
mMQD

Salinibacter aitiplanensis [XR]
Octadecabacter antarcticus [XR]
Octadecabacter arcticus [XR]
Tardiphaga sp. isolates [rhodopsin#2]
Exiguobacterium aurantiacum [ESR]
Exiguobacterium antarcticum [ESR]
Exiguobacterium sibiricum [ESR]

Salinibacter ruber [XR]
Tardiphaga sp. isolates [XR]

Helix B

90

Helix A

80

70

Salinibacter aitip/anensis [XR]

Salinibacter ruber [XR]

DEmEE =--

ZOWNNWNX XXX
¥xoxxezO00
oONNNA XXX

EEEEE-EEE
VVENNZZOO

| Sl O |
R O
=HER

>>———>0ao0a0

[aYaYalR I ol ol ol o
222220000

| Wy Ny Ny I Iy Ny N
dax><

ww—xxorOUOQY
VLOUVWWnEFEON
FFROEFFE2———
aoQoo b-www
wox>>Cnnn
>>—TIT>da4
S=20>>0 1414
VOLVLVULOVLVLUOY

<Zunooao=unn

<OBEBEE

SW EGAYABENA
SW EAAYAN
W VDAYTIH

SW DASFTV
SW VDAYTIH

S
G
S
A
A

ZwnZoo<onon
LU
EEEEESSSS
oo T
W >Sww>>>>

O > > > > >

Tardiphaga sp. isolates [XR]
Octadecabacter antarcticus [XR]
Octadecabacter arcticus [XR]
Tardiphaga sp. isolates [rhodopsin#2]
Exiguobacterium aurantiacum [ESR]
Exiguobacterium antarcticum [ESR]
Exiguobacterium sibiricum [ESR]

Helix C

130

>=>==>>>>
>> 000> ——=—
R (TR T T TR TR T
ooooa Q<<
A=A > =0 J
$-SSsSsuuuu
NnNCNNCOLLVY

BTN TN

4>—=>0unWn
S=EE=====
BEcocxonEEE
VO+>>FU000
xow EEE
FZ FOOO
[GIU) FFE

s Yuvuuw
<< <zZ<<
- w -
oOZ>nwnzZZZ2
Vwwaak———
nununnn>nunn
T
| ] ] ]
[C[CGIGIGIGIGIGIU)
aooooa— J——

S>> >
-1CICICICICICICICIO)

L | | Paelv]
szl

|
VIII
LI IC——>

eS¢ Jajajala
LI

[ W P P
govuvy=—-—>
EEEEEEEEE
¥ NNV
<<kFkk<kFFF
L~
| BXded | ]|

aa<<ununluna
VU—->>0unre
xR xOU

Salinibacter altiplanensis [XR]
Octadecabacter antarcticus [XR]
Octadecabacter arcticus [XR]
Tardiphaga sp- isolates [rhodopsin#2]
Exiguobacterium aurantiacum [ESR]
Exiguobacterium antarcticum [ESR]
Exiguobacterium sibiricum [ESR]

Salinibacter ruber [XR]
Tardiphaga sp. isolates [XR]

Helix E

Helix D

>>>

VALQMGY THIA
VALQMGY THIA
TAVQMGYTVA

w
<COVVVLU>>>

m.IEF__IF_EKGGG

ool Ja>pkan
IRTRUVIVIVIVE @ ¢ ¢
LCC——>

PSS

[a W W N GAGN- N ) oy o
——LLILL>>>
SS—nu oL
>S>LU>>>>>>
<IC>>>0000

o
TEEEE>>EEEE

fiononnooooan
BW>->>>>>>>>

Wl f———

HOVLLUS L

ES=====E==
TTSSSSGGG

RN [
—akFR———=

da>>>uw

ﬁIIYNNNIII

Xrrroeoowoo
===

RZZ A Z

[G NGV, o' o'l (0 i |

>>>u HEE
$«

BEEF<<I
FFOUOUOwxAOO

Koo
SO LI ———

qxrxwvwnzoooa

VW<
nunooooooo
(ojejojo o Emupeaea
RRKSSDmmm
o< <

[ 1] | <<
FR<ggg<<K
[aYaYaYalQIThvaya‘d

Salinibacter aitip/anensis [XR]
Octadecabacter antarcticus [XR]
Octadecabacter arcticus [XR]
Tardiphaga sp. isolates [rhodopsin#2]
Exiguobacterium aurantiacum [ESR]
Exiguobacterium antarcticum [ESR]
Exiguobacterium sibiricum [ESR]

Salinibacter ruber [XR]
Tardiphaga sp. isolates [XR]

Helix G

270

Helix F

260

<<<xwuw

nuncs<n unn
<o O FH
FE<>><< a2
<<+ <— FF
o> XX
WO R—0OU0
S>>0 Z—wNx XN

SSUxnx—unn
wwANAQAoOowunn
ZUVN XZuxunWn
>> ob—aaa
Zz2Zz>00w

(NS Ny FEpER} —
VOVY

EEE <

wp

DPQNDKTHET

<
-IIILTSS

nunununununununum
MMMV 1 —>>
XXX -
MM ISMNNNY
<> >>
EEEEE <<«

ZZ>A>0VN e
>>>w>>uuuw

EEEE><<<
-L - —EHEE

BEEEEE—
(CJCCICICIGITIGIT)

S>>
VULVLVLVLVLLVLY
> >>>
[ INANANANANINANANA
<N zZzZZ
A A>S——0n>F+

>>———_aa4

Salinibacter aitip/anensis [XR]
Octadecabacter antarcticus [XR]
Octadecabacter arcticus [XR]
Tardiphaga sp. isolates [rhodopsin#2]
Exiguobacterium aurantiacum [ESR]
Exiguobacterium antarcticum [ESR]
Exiguobacterium sibiricum [ESR]

Salinibacter ruber [XR]
Tardiphaga sp. isolates [XR]

Figure S4 Protein sequence alignment showing the presence of residues in Tardiphaga’s

xanthorhodopsin that are key to its function as a proton pump.



