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Sphingomyelin (SM) is a key component of . o0 OH
mammalian cell membrane, particularly in HNr~oPo ™ 1Hay
forming cholesterol (Cho)-rich functional HN._ _CqsHas
domains called lipid rafts. In lipid bilayers, SM Ir
segregates from unsaturated lipid to create C18:0-sphingomyelin {SSM)
raft-like liquid ordered (Lo) domains together I o0 OH I o 0 OH
with Cho. The hydrogen bonds and hydrophobic ‘;N*\/\Q.Pioxw\cﬂﬁn 3":/\0’P:0’W\c,3u2,
interactions of SM with neighboring lipids have HNTCWHas HN\ﬂ,Cans
been considered to stabilize the lipid interactions o o
occurring in the Lo domains?. However, details ﬁ::':t;':&e)r 'ﬂ:’;fes‘;':;’

of the SM interactions responsible for the lipid
raft formation remain largely unknown.

In this study, we synthesized enantiomeric SSM (ens-SSM) to elucidate transient lipid-lipid interactions
in the Lo domains. An ent-SM/ent-SM pair, as is the case with SM/SM, showed higher affinity than a
hetero ent-SSM/SSM pair. Therefore, ent-SM is a preferable probe to investigate the role of SM
sterereochemistry in SM-lipid interactions responsible for the raft formation. The *H solid state NMR
spectra of dz-ent-SSM in membrane indicate that ent-SSM and SSM are equally susceptible to Cho order
effects. In addition, SSM (and ent-SSM) received significant order effects from Cho methyl ether. The
data suggest that hydrophobic interaction of SM/Cho rather than their hydrogen-bonding is mainly
responsible for formation of the Lo domains®. Moreover, inter-lipids FRET experiments using fluorescent
probes in a SSM/DOPC/Cho system showed higher intensity than those in an SSM/ens-SSM/DOPC/Cho
system, suggesting the colocalization of SSM probes rather than the mixing of SSM/ent-SSM probes.
These results clearly demonstrate that SSM contributes to the stereochemical matching between SM
molecules by forming intermolecular hydrogen bonding, which is mainly responsible for the stabilization
of the SM/Cho raft domains.

1} Slotte, J. P. Biochim Biophys Acta. 2016, 1858, 304-10. 2} Yano, Y.; Hanashima, S.; Yasuda, T.; Tsuchikawa, H.; Matsumori,
N.; Kinoshita, M.; Al Sazzad, M. A.; Slotte, J. P.; Murata, M. Biophys. J. 2018, 115, 1530-1540.

Fig. 1 sphingomyelin and isomer




| #wRA T
RXEEORREOEER AN

K & (RXE  B)

(T K £
¥ & & H OB E %
ByErnys |8 & % = " E Bk
=S BB it & w1
3 % BRI Bk B T
AN EEORBEOEE

RERREMHIMEE LT AT74>TIT) S(SMABRT DIEE - BMI7ET 5205 &
CEYMBERA LT o/, SM BESKBEERBTIEER) VERTHY, MEEOBREETS
Y74 —AELTHENSERT 7 bOMBRYELTHEOBHEED TV S,

RERL, BEBICHRINGT ) A—5—H 1 XO KA HEEB D E2AHEL,. BR
H(ent-SSM)ZE AW T EBUC BT 2 IEEMMEEM /WA L. TRDS, §i6k 05T RME(E A
ZBNT, ACATFRALTREERIE<ALTH B, ERAMTIIELRSZ E2FMLT. SM A
ERTDRAN O XEHBEEMT LI, L AFO— )L (Cho) 2 S —RAMEZHA N T, B
HORERFEEREEEXRBEFECLOMEL, 510, BEAZERL /- SM OEHE NMR 2 8E
TR LR K> TEMBKIEIRS OEB I ZMT L2, £/, Cho D3l ROF S EDAF)ILT
=T IAENN Cho ERBEOA —F —% %2 SMIZE 2 /-2 &M S, SM/Cho BNz < 4> F B4 B /E B
WKBLT, KFEHEOEEBIINI<, Cho D SM FALAKRHICH T IBAKEMEEROTEN A |
zEMFEE N, |

KT, KOEFRBIGEDEROBEFTHBREINS SM T/ KA O®ENSHEC L DEIFET-
tn?EbE\ﬁ%%%thM&e%md%%ﬁb‘ﬁ%?7%@%fﬁ%?%%ﬁﬁ%%ﬁf@
SAREEAEMB S BASHEEZAVTEB L. TOFRBAMY VISE DOPC 2S5 D=RAETD
ﬁL&me@ﬁﬁ%uﬁ/x~%»%ﬁ@ﬁ%%ﬁ%%ﬂﬁ?%%ﬁ%ﬁ%:*w¥~%@@mwy
TEHEIL/=&E A, SM/SM [#] & SM/ent-SM 1 FRET BEICHERENS B EBbhoiz, ZO
ZEME. SMBMENENE~+F ) A— MDAV RAL Y EBRL TN = &R,
Bk, ZMRTEEESI 7 FOETINRESNZEERAS VIERAL, 7/ RACCOBRICET
DRTFERBEHSMIC L. BT, BRAS 2 SMOBENS TEHEAEKRIC L > THRREN~H
TFHEAKELTRAZZEKES T, BEI 7 MNEROER L) FEMEEEEZHS M L=,

REROWERIFFRIZIZA T 4 > TILY 2RO LT, WE-EBICHRINDF ) RAAL I
BLTE<OHAREZBLATHENEHNEENS S, DEOX DI, AR LIIBE (B2) 02
MXELTHAEEDZHDERD B, | |




