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High resolution NMR structure determination of membrane proteins using novel
phospholipid analogs
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We have developed two novel phospholipid analogs that provide lipid bilayer
environments and can solubilize and stabilize membrane proteins with small sizes for structural
determination by high resolution NMR. A combination of the two compounds, the 7 times-transmembrane
protein bacteriorodopsin and the single transmembrane protein M2 protein of the type A influenza
virus could be stably solubilized for a week at 40 ° C. Furthermore, the 1H-15N TROSY-HSQC spectra
of 2H 15N-labeled bacteriorodopsin gave approximately 80% of theoretically observable peaks.
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%< DFEYOIEN T D G # 37 IR ZRK(GPCR) & G TR E @A » o X7 G o+
DOREIEFENT FIEIFBAER OGN D, X BAEEEEITE 0 2 2ED (R y 7 vay b ITRE
T ERTIEEIVENICEEENTL2EB2NTWNETD, FERETOHELMLHTH D,
I NMR VE TIIREEZL A A F X 7 ZPENFTRE T H 505, ARG R IE ATRE 7R 4y F & 1%
R T80 kDa BEICHIRE LD, UARY—L F /7 4 27 EOMAFD AL Z D5y
FEEIVIZDNICKREWZD, 55 F & 50 kDa 2 D GPCR DN AREEREILIARNFTRETH 5,
WEOR E L THRmIEEA I BRI LG a s, Hoao/hsanth A ZiEEo6hd, Ln
BEMET DL ENZV, ZOBUREMRHR L, BEX X7 E NMR JIEICT L—27 ZAv—& H T
LT, ANEZHERT 27 ) e ) VIFEOHME LR, o fkse NMR (2@ L
ToNSEWY A XDES X7 B-REEEEEREZ TR T 2 L 0 2B AT AN ILE ST 5,

WIFARRFILIINETIC, Do FEE PR M TS 7 BEM 2B AL TE D L9
RFWA o) UIEEAN— 2O LA Cholyl-PC & % @5k Cholyl-PC di-sulf (%
EALAD) ZHAbELZ LT, 7T RKE®MY VX7 ETHDH7 T ) Au K72 ORI(QT
kDa)%., DT 20 570V VIFEFER T/ A AT, BEICHEETELZ L2 R L
T35,
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AWFFE Tl Z OFMR AR DI 2 o X 7 SR ~ DA AVE &2 EiE+ 572
bR DIENIC, ABIA T P M2 Z U7 EORHE, AIisfbicHiik L. B4 fEiE NMR <
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(1) U UIREFEEOE K

T CITHENL L 72 FIEIZfEV . Cholyl-PC 35 K U Cholyl-PC di-sulf Db F & A 1T > 72,

(2) bR OFRL L NUR HI7E
bR (T, m A E 2 AR L7 K2 X TR b L7c#%. Y 28U TLE(L L7z, NMR
& 22 E RN EERE bR 1X, celtone base powder (D, 97%+; 15N, 98%+) & A7 154 F\ CFidd L
Te8RIE 2 IV AR AT - 22 e b L7 2. BROMIEIEIZ L 0 IR L7z, 5% D20 Z ¥R L. 950
MHz BZRE R IR 5 a2 AV T 40°C T 10 Kef [N, 'H] TROSY-HSQC A7 b ARIGE 21T > 7z,
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(3) M2 OFFRE D, NVR HIE

N REIZ His # Z7%AHNML, 19 FHE 50 FHOV AT A U iEHEE Y VHRAICEBR LT
His-M2(C19S, C508) (X, RIFEFHEIHRIC LV BB S, RIGEMFE D M2 % EMPIGEN T H
L. Ni &ML, Cholyl-PC % & imidazole &4 buffer THH L7z, WIZ, TEV 71
TT7—BIZXY His # 7 &G L, FE N BB ATT 72, £D#%,. Cholyl-PC di-sulf %
AN L CRRAMIEE (I K 0 JfE L 72, 40°C T 1M RRRFAYIZ CD 2~ M AVRIE 21T o 7o, 72,
TV BV EANETE T, 600 MHz BZERE ARG S egs A VT, 37°CTC 7 R[] 'H NMR A2 b

JWAAIE ZAT > 12,

(1) bR ® NMR &

iR BEMEEEI 2212 L v . Cholyl-PC & Cholyl-PC di-sulf ##l&bE5ZLickb,
MR HIE AV SN D EHE ([bR] = £ 150 microM, [V VAEEFHEA] = £ 0.2 mM) TH,
B 5 nm O/NERHY A X T bR ZRE(ETE DB LMNE o7, £z, [PN, 'H]
TROSY-HSQC A7 ML ZJE L& A, 195 DO — 7 $a it T& 7z, bRIX 248 7% TH
D, FLHNE—Z L LTRIETEZ2nWT e ) VERERN 1NN EFETH a2 Ex 5L, 8%
Ulov—2%TH5H, 2L DMK amphipol, nanodisc HIZI31TF D H & A% L EofER T
bHEEADLI2], =7 EB{LILDTERDPSTIERENS DR E LTE, FFIT~Y v
I ARDEICHEET D7 I R e by BNEAEN LBAKRICRB SIS L, ok YT
NEHTZENTERPSTIZODTHDLEEZDBND,

(2) M2 OFFRE D, NR HIE

KRx B RARBLE XTI, Ny — a RUgdEbEREF L2 A, RIBE 1 LEfES
721 T 264 nmol @ His-M2(C19S, C508) 2345 b7z, fix D M2,/ Y U IEEFHERL TrRIA L L7z
M2 A 40° C T 1 #fHA > F 2 _X— h LA BRERFYIZ CD A7 P ZELTZE ZA W
NDOFRMETE CD AT MV OBAGIZH AR Do T23, 10 pd M2,71 M U CIEEFH AR D &
. bolb@Ehelicity (27%) B ELNTZ, ZOMEIZ, TAE 1% IZENWEDTH -7,
WIZ, TOFEMET, WRNRIEIZED MDY HY RTHHT v ¥V OfEGHEEZFHE L
Too A FaX— e b, M2 IZHKT S 'H MR A7 MR TIE, T2 YR
A, 7~ 2 2 UREUREE 100 pM, 200 pM IZ3B W CERERZL R oD > 7273 7.9 ppm fF
UT & 8.05 ppm ATITICINT, 7TV o X DV UREDEACITHEN AT VDAL R BTz, LA
EoZ b, TV UNEERE M2 (C19S, C50S) DAFE DBER L RIS L2
EVRRBENT, Thbh, RIETHE Lz M2 1%, 40° C T LM, AkoiEdEz &> T
Tz b,
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