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Fig. 1 Types of micelles self-assembled by amphiphile!®
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Fig. 2 Morphology of membrane protein crystals™* "
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Fig. 3 Antibody fragment cocrystallization method"®
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Fig. 4 Schematic of the water channel junctions observed in three bicontinuous cubic phases™
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2.2.1 B 5 A4 A (lipid cubic phase, LCP).
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Fig. 5 Schematic structure of LCP and LSP?>*4
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Table 1 Crystal structures of membrane proteins obtained from in cubo methods™!

F1 ETEXS TERBINREQRKLEHE™

HE 4R SIHER /A B PDB Entry 4idhJ7ik REM ]
WL 41 i (Bacteriorhodopsin) 2.5 WEER 1AP9 LCP 1997
#h 41 AR £ (Halorhodopsin) 1.8 WEER 1E12 LCP 2000
ML 5% )% 11 (Sensory rhodopsin 1) 2.1 G 1H68 LCP 2001
FL 528 ¢ 1T 4% 5 52 45 W) (Sensory rhodopsin I -transducer complex) 1.94 TR 1H2S LCP 2002
Y65 ¥ HH 0 (Reaction center) 2.35 Fepker g 10GV LCP 2003
£ I 30 R fi5 48 I (Anabaena sensory rhodopsin) 2.0 £ f 1XIO LCP 2004
AN B, 5 LR %t 52 /& (Human B,-adrenergic receptor) 2.4 A 2RHI LCP 2007
HMIF I 25(OpeA outer membrane adhesin) 1.95 I 5 2R 2VDF LCP 2007
AN AA I 3% /4 (Human A,A adenosine receptor) 2.6 A 3EML LCP 2008
Y65 ¥ HH 0 (Reaction center) 22 HERET 41 2GNU LSP 2006
Jefie 5244 11 (Light harvesting complex I ) 2.45 WE TR 21 A PR M 2FKW LSP 2006
YE'E 2 B SMFESZ £ (BtuB) 1.95 Kkt 2GUF LSP 2006
Y6 ¥ HH 0 (Reaction center) 1.95 SR LR o 2WIM LSP 2009
WL 41 i (Bacteriorhodopsin) 2.0 G B 1KME Bicelle 2002
Br B AR #HE G & A B2 48(B,-Adrenergic G-protein-coupled receptor)  3.4/3.7 A 2R4R Bicelle 2007
PR A< 36 [ 39 ¥ @ i (Voltage-dependent anion channel) 23 N 3EMN Bicelle 2008




*132- SMFEEMYIRER

Prog. Biochem. Biophys. 2012; 39 (2)
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Fig. 6 Outline of the bicelle method™

& 6 Bicelle &5 &

EREE



2012; 39 (2)

WEE, %: REQER

EFMRER *133-

LSP &5 ik, HARAVERA D), N RBOR TR R
SR bicelles Jy ik BAFAERE —L8BR BRI, IL
HAR () ) R 22 S T ST LA SRR
B EDIR A, X T U X bicelles ¥4 1) 45
o ST IR AN . TREEH B Sy A — AN AR )
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232 BV Fk A 45 & 2 (vesicle fusion method).
TEI A5 45 VAT FH Takeda 25P97E 1998 4EHEH 17,
BRI a. HAEHBRIG7FEITEESH
PRI I —4E S A b Bz iR S 235
531 FYCHE R e — MR AW, SR 5 16 i
R2CHIFE BB AKMER T, A IR SRR
AP oo FVEALS S, nT LA ER B
w5 X ANR G YRR AN BIIEIU 1 )2 i T R
) =2 AR (B 7). AR, B G E
KPR, 2 BRGNS, R i AR K
SACRARK IS ).l X A7k, Takeda 55 BY
DERA3 T AR U e 1 =4k, T K28
HATHE B Re 8 A 7 LR IRES N RA 2 &
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WA TTVER N R 2 — Rl A R Wi 55 PR S 2 1 45
i

=Y

Fig. 7 Schematic diagram showing the crystallization
processes of vsicle fusion method™”
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(lipopeptide detergents, LPDs). %G Jik& [ v% 5773y
AT LAE A R AR VA AR RN 45 i PR fige e 50, H & e
LN EA R IZ N . RS K PR T
24 W) (amphipols) n] EABLUR SRR T I 28 1 1R
JRERBZES, ] (1) 21X R 72 75 e ds B s i
R AR AR HRIE, T HIX M se R &
YIEASGE I AR e R R TR
TE Lo 7 B (A7) ) 0~ s i s
Ffll(hemifluorinated surfactants, HFS), 2 fH R4
PSR 1 BAR BAT RAFIWE g, A EAT TN F Ve
EHRMRR. B2, BEEALSTTTN— AN BTy
I 5 A 34K 3 A L L5 700 S R A R TR
I I 1 45 A T R PSR 2 T

2010 4 3 [ g7 B A2 K 2 2 3 dh 43 e A o 3
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AT E] TS NN, b det
(RIX P SRVE S TR AT — N2k a1 rh Lo
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BEN TR, SRAKEERR AT AR, AT R
Yo {5 W) fiw 4N & E R -2, 2- T W BRI TR
(maltose-neopentyl glycol, MNG). MNG 5 1% 4 1)
LI o 14k B AT B E X (& 8), MNGAT A
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IKEE. WIFUE HEDSE A RIEE 7K 2 T ) mT 1 i S 1 A
AN T PR ZG T T IX 28 MNG 731 X T4 4
ZIRFIA R PE, B AR N A 4 R 2R 1 sy
S R BRI AT, E R A A AR DA S AR AN
SREHREAR IR A A BE . (R A S S S
W T2 HEW 8, Ek& MNG S5iEH
TE G 546 RN BRI g LA S MING 25 A8 Tl 5%
T A RN, ORI — AN A P SRt 2 1
PIHORARE BER). B2, X PRy 1
VAR THESE R 1 = de g5 /I, HESAED)
P 25T IR R R

Malvern Cosmeceutics £ Fi 23 7] FF & 1 —#fny
“Lipodisq” FiHZERAY) / T USRS, HENXFE
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FRME A (1 e R s . IS A RS SMA
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Fig. 8 Chemical structures of MNG amphiphiles and conventional detergents™
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Abstract Membrane proteins play crucial roles in substance transportation, energy transformation and signal
transduction. Three dimensional structural determination of membrane protein is significantly important for its
biological function study and rational drug design. The molecular structures of membrane proteins are mainly
determined via X-ray single crystal diffraction technique, for which high quality membrane protein crystals are
required. However, due to its amphipathicity, the membrane proteins are hard to crystallize, resulting in difficulties
in the structural determination. In recent years, some methods (such as in surfo methods and in cubo methods)
have been developed specifically for crystallizing membrane proteins. The progresses on crystallization
methodology of membrane proteins are reviewed, and the prospective in this field are also discussed.
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