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Separation of Xanthorhodopsin from Salinibacter ruber and Its in vitro Reconstruction
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Abstract : Capture and conversion of abundant solar energy using biotechnology will be essential for the development of
sustainable and future energy. Photosynthesis is used for the production of biofuels such as biohydrogen. In this study, light-
harvesting xanthorhodopsin consisting of retinal and salinixanthin was isolated from a photosynthetic microorganism Salini-
bacter ruber by aqueous two phase extraction. To stabilize the light-harvesting machine, artificial xanthorhodopsin-liposome
system was reconstructed to have photoelectron absorption activity.

Keywords : Light harvesting, Solar energy, Liposome, Lecithin, Xanthorhodopsin

.M 2

Salinibacter ruberi=4 M %= 9] NaClo]| A &= Hjjofo] 715
St 1% 9] T HA IA|H# S 2 Salinixanthino] g} &2 & C40-
carotenoid acyl glycoside 7} 2 H|:=0]| =9} retinal-2 Z$H5F 9F
AR ol ZE 25 Al(xanthorhodopsin) S 7FA] 1L Q1o
2 olgsiol BURE Foaol]. Fh2e ol =L b
24 Bgae] B&E F7HITT Retinal B 2 47}
Hio] whg|g] & 25 Al(bacteriorhodopsin)i} oA o = 54l
(archaerhodposin) 7F=H|=0]| = QHE|U7F A & o Ql=t
light collection} proton translocationS 4~34sk 73-9-of] 317l 9]

o]

=

* To whom correspondence should be addressed.
E-mail: pclee@ajou.ac.kr
o] =EE FRATAT A FHATL, ol EATE&
A7HE oz FansgiSc

280

chromophore®} 3H7 2] Tl 2 Z-23}kc}, o]of Hlsle] A=
& RO IFEZFAIL 25 kDao] 2H2 uf thill A 2 retinal
2o energy-donor 7}Z2H|=0]=&2] salinixanthing F7}2
S5l QJTH2]. S ruber WO T4 oS EH 458 nm,
486 nm, 521 nm= Salinixanthin®] 2|t} T}AS ZF= band7}
&t} Salinixanthinges F£224 0.2 13719 #ro|=4 $H(con-
jugate double bond)2 zt3l ¢l o1 B-D-glycoside”} Ql+= fatty
acid chaing F7}& o2 71X 11 Q3]

2 AL AR BRE S ubers] ZEZFAIC]
St EAATE Hsto] =/ o] AI]] polyethylene glycolat
potassium phosphateS AHE-3to] Helstolct HEZEAlS)
in vitroA}o| A1 2] EA-F-X| & $J5}9] polyethylene glycol 2] £
A, 24, pHRF |9 H7F Aol A 2 sks =35}
SATH4). Et els W2 E A talx AL ofge}



Salinibacter ruber 2 5-€] ZHE 2 A1 0] Ba| 9} in vitroo| A Al +%E 281

=5 28 A 5SS In vitro2 ATAE AER
& HEHAAZ Fol SastA ARgEE 4= qUTH6]

2.4

21 HiY¥EA

5= Salinibacter ruber strain M31 (DSM 13855)E ©]-8-3}
Fom, vjoF AL 195 g NaCl, 34.6 g MgCl,, 49.5 g MgSOs,
1.25 g CaCly, 5 g KCl, 0.25 g NaHCOs3, 0.625 g NaBr, 0.1 g
yeast extract (water 12]E| 7]&)Q] wj&]o| A 37 C
= 7917k woal ek,

, 200 rppm°.

-

ot 22

RIS olekel 2 Lit W S ruer 1 1%
N3l Fa](8,000 rppmI}; 208)3t Zof #AE 25% NaCl 4=
100 mL) 2.2 28] AT, Fh2 1819 5 A2t
AL AASFETE 70 mL 5542 A4S resuspension §F %
o} 0.5 mg2] DNasel& @il AF20f| A 8A|7F wHbsl FAct.
DNasel2 A 2]® Ao PEGE ZHFsk 8%, KH,POS
3.7%, K-HPO/ = 7.4%7} 552 H71stgict. 78t wets 9
AR 7S ol&sto] Al A9 Soz EYAIR & A4S
& ZA2YA AR FU3E ke wbeol Fskict

22. 440147 7T 552 0l2
%
1

2.3. Thin film hydrationE 0| &%t 2|Z& MM
A 7)8te] 83 Al A multilamellar vesiclesS
=Hog ofey Ze wAo g AASHh 15 mL conical
tubeo]] 100 mgo] YA ES 10 mLe] SF2E2XLECF Ho 5
of mytS pYstith FREEF H2 FAHS evapo-
ratorg ©]-8sto] 158 B¢ AF o2 U & L A
Ao ofA filme FAHAIZE o]F FrHH o Hartag
oF SEXF FYsto] 2hE EEREZES A A3H3ITh Phosphate
buffero] o} Q1= B AEZEA 50 mLE film Fei =
A8 ARl Brlaholeh. A7} & upR of 10271 359
sonication ©|-8-5to] IERFA-HAIE 2| 2E A7 §
AHES FEsth FEZFA-HAY g5 EFAE 4
T @Aaro]] 16A17F B3k $of 1A ste ZEZF4-H A
iz ES Azt

24, 2XM
2.4.1. Dynamic Laser Scattery system (DLS)
Dynamic Laser Scattery system (fiber optics particle analy-
zer, FPAR-1000)& ©o]-&3}o] IEZFA-HAE 22E90 A
712 2A43tac) B2 97 24e 2 TR YA o ot
HEoiRl HF AES 122 345k 10023t 31 o4
BARog ZAsgon] SEL 20 T4 AAsHrt

rmﬂi

2.4.2. Spectrophotometer
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Figure 1. Size analysis of xanthorhodopsin-lecithin liposomes (black
bars) and lecithin liposomes (gray bars), as a control, by
using Dynamic Laser Scattery system (DLS).
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Figure 2. Absorption spectrum of xanthorhodopsin-lecithin lipo-
some.
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