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Abstract

Two phosphonolipids (ceramide 2-aminoethylphosphonates), CAEPn-1 and CAEPn-2, were isolated from
the hepatopancreas of the Giant Ezo scallop Patinopecten yessoensis (Phylum, Mollusca; Class, Bivalvia; Family,
Pectinidae). Their chemical structures were completely characterized by TLC-immunostaining assay, aliphatic
analyses, infrared analysis and matrix assisted laser desorption ionization time-of-flight mass spectrometry.
The major fatty acids were 16:0, br17:0, 17:0 and 18:0 for CAEPn-1, and their 2-hydroxylated acids for
CAEPn-2. The major sphingoids were d16:1, d17:1, d18:1, d18:2, d18:3 and d19:3 for CAEPn-1, and d18:3
and d19:3 for CAEPn-2
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labio) FDWFFELE R ZHLE LT, TN
HARONTWAE XS THS (23). iz, t
FIRERARIE /—)VT7 I, B, HKk
FEL H 2 RIS Z DAV REN TV
N, STk, HiZEYoRRESEEEIC B 17
ENHIENTWVS 34) T I RHKA ROV
V(AT 4 vdITV V) IE, WEEE SO
EEHCIEE RIS 2RENEAT ¢
YAV VIEETH AN, FEEMICHN T,
ZOFENRESNTVE XS THH, FED
OEFICEINZ, HETIIEEOERRRNHATH
%7 Y /A (Pinctada martensii) 1 SR E TE
ENTN3S (56), HIC, BEIcBII3INnE
DAT ¢ >3V VIEEOEEER, R, KA
KR/BBICBNTEDTEL, A7 dlEE
530 60 ~ 90%IC & M ATV (1,2),

L LEDS, HEICBWTE, SAKR/HE
BOEHBEAEIC DOV TIX, C-PHEE &V M
TZEMEDENRERHEZH T 5 T &4k
DV VBT AT IVEEY) & OREERELIE R T,
WIS B BRE SN EEAE EN D, hik
SRR ORIFBE OREEYE, V VBT AT
INEEVOFETHER], VOB EL L
T ORI S P LSRN0 (1)

—7%, TOXIICHBICKRICTFET SR A
R/REEGEEAT >3V VIREES DS
&, FEODMWEAIIE L T 2 LM YIE & i
BHORMINE, FELEZ WS &, Wb THE
EOEBNMERERZ T ENTEET NG, T
NS OO MNZRHEMNERE N T
%o WIZIE, DT A, AT 4 AdFED K
575t T I MMEBYNI RO ZE SR L L
TEENMEAL TV B A, KIACIEHD Tk
Wiz, [EEERENTZE DR, (KIEE TR
DZNFZERLEWVIEYIHROE L Ty R
DRIHENTWAON, BIRTH B, FoHl
IZ& %,

HiC, HEGERZICZEN S QML
KR LT 5D, KEDIEKEREREY & LT
PHEINTNBETADD, NS F VT A
V| OB S S, TNEOHEIFIME, b,
B mBEZEY) > N L5 72 R A U 7z @ 5 i
FEMORF) ZFICRREDOMETH S L&
AbN5,

AT T, T DX IRIKEREZEY ML
WENSEFONZ LT I MMeB YO EHEERE
RLEEWFEZHEMCT BB ERRIGRE
BAHZEZEHNELT, RETIEERAELT
DFEEND TEWER X T A (Patinopecten
yessoensis Giant Ezo scallop) Zal# & L7z,

AF T, RS, BREREOZVIHRENEZ
IS, ZNHOMBRICTENDKRAKR/FED
(LA HBERRATIC DV TN B,

2.1 RERMH
MEDKRZ T H A%, 2007 49 A FHIC,
Wik, BENUTAEBOHKNEBREHE L
T 150 fiilfk (FURMBEE : 2Tkg) &=, £z,
2008 £ 1 A TAIC, AFEE (IRH R URHE)
DERLHEALTWAHHHOED L LT, 150 f#
K (31kg) D A AH & 120 ffk (25kg) DA X
Rz, AIR&t~IVF s (SR LILERE
JIHBET ) KO HEA LTz, HHRRRIFERIC AWV % R
RTHAGER LIt HRZERW I HRE 2
7R THUK LU (7] bV EOEGBHE
SNEVIRE X Tl EZTTS5 DT, 7k
VABIEE R CEEFLREINS ), 5N
e BINES 2 NIRGES (ISR & i), H
MR R UNEIEEBIC 7RI LTz N T NODRNE
o ld NBEES - 390g, HAEES : 1600g, Y&
JEi#EE:250g T > Teo —77, FHHERIC DV T,
BRU, HRERWEHABE DO H
ZOF (IHEAR G, BEEAMA)ICK>TH
EL, Dllze 7Rk, MHERRIME & Ak
7t AT T, IEN S 620g, K
Hh 5 600g DY 2R L T2,
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Fig. 1 IR U772 8= THEVIE L TV 2
MEBNWIE GRS D, FHEREICHEC T AT «
> IRRE ) OFFBIN Ol 2 T 1z, BB,
ARO R, EAEES, SRS, SRR T
FEHEOZNZENN S 5RO 7RV L
— AR/ —)VOREW, 2:1 (LT, Btz
9)Tc2@E, 1:1T1EHHZT>/ze 2TD
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bRz & Lictk, Mz ptfEEs L ORES
B'E 7> (C/M extract in Fig. 1) 21372, T,
I AT IVEL (7 2 )V K7 2 — )L (7
Vo Z )V 0 7)) e iR 7 A K IS SRR
ETHEHWNT, 3857V AV AL, KL THE
1% (pH 1) LB Z HE L 721%, 2 HIE, /K TE
iz, BMENRZIEMRL, 72 b22inA
T7 & b U ANBEMEMAK (Sphingolipid fraction in
Fig. 1) Z#% L7z, T ® Sphingolipid fraction
% QAE-Sephadex A-25 (Amersham Biosciences
AB) column chromatography (OH™ form, bed
volume 250mL ~ 350mL) i & - T, C/M/
W(30:60:8) fraction (F1 M ¥E S B 7)) & T
Ammonium acetate fraction (M « Mg
)T LTz, BB, A5 Lh5DOEHIC
MR E LTENENA T LERED 5 5
Rorzaak)VL— AR/ —)L—7K (30:60:8)
RUEERD AR —)b, MBS L TEN
TN 5 MEAD 0.05M, 0.15M, 0.45M FEfE T >~
EZUL (AR — )V ) 2 Wz, Rtk
BETOREHEE, Bk, 2 HEOW/KE
Hricii U7z,

23TLC 2R

TLC 7L — b &, E. Merck ##10 Silica gel
60 Z MW7z, BHEEE, Z7aaRibh—X
& /) — )b —7K (65:25:4, 60:35:8, 60:40:10) 7z

EHAL, MHEZ=Z Ve R ViR (73 F),
Dittmer-Lester a&t 2 (V) > )(7) & U orcinol-
H2504 gﬁ% ( *Tg') I J: D 7’:0

2.4 TLC-immunostaining

AR E T AFy 78T L — b (Polygram
Sil G, Macherey-Nagel GmbH & Co.) k2, 71
RV I— AR S —)b—7K (65:25:4) % HWWT
BRI U7z, BRI, JREZ L TS zmE L7
L— kIZ, PBS(10mM V) v efg @ik — &
ik, pH7.2) Z A7 L—L @MU, R¥EK
T5BICHINL Iz 7 1w F 2 JVEH (Blocking
Solution in PBS for Immunoassay, pH7.2, 771
FATRAIMAR) DA T I XF v o
HIXER (7T x 4.5cm) DT, FEIRT 12 KR
Ulze RIS, 70w F 2 IERZEREL T,
S5mL O —REUATIRIAEHR (7 1w F > TR
T 500 {5 AR U 7= 471 CAEPn $114)(8-10) 72
ANT, 2o Y FaX—F Lz, KIGHE,
PBS T3 MEHL, XKNT_Xkfifk& LTT
1y 3 J IR T 500 fFIC AR L 7 5mL D
NV F 2 X — B FH1Y ¥ F 1gG (H+L
chain-specific (whole serum), Organon Teknika
Cappel Research Products, Durham, NC, USA)
W AN, 1R Y FaX—F L7, %
D%, PBS T 5 M L, EEREK Bmg D
4-chloro-1-naphtol 7 1mL O A % ./ —)VIC A

Giant Ezo Scallop Patinopecten yessoensis

lBoiIing, and washing with acetone

Soft tissue

lChIoroform/methand extraction (C/M, 2:1 & 1:1)

C/M extract

Mild alkaline & acidic treatments

@Sphingolipid fraction

QAE-Sephadex A-25 (OH") caumn chromatography

@CM/W (30:60:8) fraction (@Ammonium acetate fraction

!—‘_I

@O B 6B
0.05M 0.15M 0.45M

inM

inM inM

Fig. 1 Scheme for Preparation and Fractionation of Sphingolipids
from the Giant Ezo Scallop Patinopecten yessoensis.
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fig L7z & @, 5mL @ 50mM Tris-HCl % 1 i
(pH7.0) &2 U 5ul. D H,0, DIREWR ) Z U L
TROIET, KISE, HREONY FHHE
Liz& TATKIENL TEIE LTz,

2.5 GC 3%
2.5.1 BERAEE X FIV T R 7 )VEEEA

200pug DFEHS 0.2mL O IM X &/ — Uk
EREE A TEHE L, 100°COEIRT 3 KN
BT, W, B UEBAF IV X
T V7% 0.2mL @D n- NFH 2T 3 [EH L GC
(Shimadzu GC-18A) 73#iZ=1 1> 70 73HT /T L
1% 0.22mm x 25m O 5% 7 = =)V A F )b
V) aeEEEER (0.25um IS ) >V v
¥ Z 1) — (Shimadzu HiCap-CBP 5) Zf#iff] L 7z,
IR 170°C— 230°C (4°C /min) IZF%
L7z,

2.5.2 BNk AL K B RBIEE DR

500ug Dt BHT 0.2mL DIKIEX 2 7 — Ui
fiz (8.6mL DG & 9.4mL DIKIC A X J —
Wiz C4ee7z 100mL IS 7= A ¢,
18h, 70°CTIRISET ¥z (11)e KISHIIC 0.2mL
D n- NFHY U EIZ TER LB X F L
T AT IVOMMBRERFEZ 3 BT - 7214, 5K
WEO AR ) —)VEE LTz, ROT, 0.6mL
D IMIKEE{ET bV 7 LIKIBTR— A %/ —)V
(3:4) KU 0.72mL O 7 o a RV L EINZ TE
U, wEOnEEL T2l Uiz &
JEoraaR)VLEEE 5 0.4mL DIK— A
2/ =)V (L) IC K> T LT, RN
TCEMEZE L CESEIERE S 2R Lz, 19
SNzl B AF )V ) IVEEEALRE LT
GC 734 (210°C— 230°C (2°C /min) IZft L 7z,

253 7IVA YV NKAREIC K 5 REEEDT
1 1mg OFKEIZ A7) 2 —F ¥ v T D
BREICE D, 2mL @ 1,4-dioxane N F 2mL D
10% (w/v) Ba(OH), /KiAWRZ M Z 7%, RSk
£ 110CICFF L7z 7 my 7 e —X—IC 24
R AN Tz (12)0 RIGKE T, BURL, 2mL
DU uuR)V LA TEE, SO0 L T,
bEZRE LTz, T OEEZ 5 BIfR L1,
FEZSEHEK N CEEZE L, §5N Tz

7 ™) XTIV U )IVEEERE LT GC T
(210°C— 230°C (2°C /min) Icf£ U7z,

2.6 GC-MS 47

Shimadzu GCMS-QP 5050 A7 a<x k75
T —HEHEONEFIC LD, ROFZMEFTHML
7zo 53M7 715 L : Shimadzu HiCap-CBP 5 ; 71
Z L BRI 53#T, 80°C (2min) — 170°C
(20°C /min) — 240°C (4°C /min), E#EE I H7,
80 °C (2min) — 210 °C (20 °C /min) — 230 C
(4°C /min) ICRE; A VX —7 = — AiRE .
250°C ; AbRRE AR 1 240°C N\ U LFES) !
100kPa ; A7V b L AKERE © 3.5min 5 A 2
AL : 70eV(E]), 100eV(CI) ; 1 A & :
60pA(ED), 200pACD ; KIGHA (Cl) : AV T 4%
>

2.7 IR 731
ST — U BRI O E R FTIR-
84008 % FIVWTHIE L7z,

2.8 MALDI-TOF MS 431

L ORIV —AXEZ/—)b(2:1) I
75 2 L 7z 100 pmol & & ¢ N-acetylCAEPn
(N-acetylation: 100ug @ CAEPn % 500uL ¢ X
2 —VICHERL, 10uL DY Yk 50uL
DK FERE 2 N A2 T 2w T 30 7 KIS) 2
YUTVATA R EICRL, iR THRE
BEEi, T, ZEY LI R v IR
& U T 4pL @ 7-amino-4-methylcoumarin A
#% (Coumarin 120, 50% L. % / — )VIKIA W C
10mg/mL DIEE L L, fEHKFE T 4°CTHREAT
R17) Z2InA, FWE, §E L7zt D2zl
Lizo 77Wi35#E X Voyager-DE STR 72, A7
RV DfERTICIE Voyager Workstation Ver.5 %
Hwice A4 VRELTERL—Y— (L —
Y=z, 377nm) ZfH L, negative ion
mode THIEZTT> 7z, EEMIER angiotensin
I (1296.68 Mass Units, Wako Pure Chemical
Ind., Ltd.), bradykinin Fragment 1-5(Arg-
Pro-Pro-Gly-Phe, 573.31 Mass Units, Sigma
Chemical Co.), & > /NZ % H (Lucilia caesar) 0
MR E L-3, L5 KU L7 Z2H W TiTo 7t
(13)o
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3. BRELUEE

30 RE2THADEBHIRT « >~ JEE
RETHADS MR BB, WS (HFRE
fid ) (%7 4 HHC LT 390g), HALHS (1600g),
HEREES (250g), BNEER (620g), F5ELES (600g)
XOBIAT o v dEEES N TZEND D5
[T K B AP RE S B 7y & B - M A R
ORI E%% Table 1 1SR Uiz, SHHAkD
A7 4 dFEEHER (O in Table 1) &, ¥
FEEED 0.5%~ 1.5%% 0, &EKOEFE
0.5%) ZBRNTCIE, FIERUCEEXRTH-> T,
QAE-Sephadex IZ K 5 77HICTlE, L 70 R
ZEOHEREEEE 5 (@ in Table 1) A%, %
NENRAT ¢ > JNEEE D 6.3% (NI ),
1.4% ( BAEHS), 6.3% (SVEREE), 4.8% (U0
BE), 25% (FHEE) THo>Tze — 7, MW
MEVAHTALE (@ in Table 1) 12 & % Eg M - fhuk
FEE i 7 D REINRIE, AT ¢ > dREE 5 D
78.0% (NIEER), 65.3% (HAEES), 70.8% (4%
ERER), 55.2% (UNHEHED), 64.5% (FEHER)
ThHolze B, ThHEDTXRTICDOWVT, fE
7 =Y LBEEORNERER (@ -O in
Table 1) TOAHY) (5 AR/ BEE N OB

fREEHEINZED) BETH -,

Simon & Rouser(14) I & - T &4 O &)
BT 5 VIEEDOHB 2 HFAENMT R D
n, HBEICDOWTIX, 7YY (Haliotis corrugata
Pink Abalone) &z U v % 7 4 A (Hinnites
giganteum Large Rock Scallop) D HEDZ1 5
MREEINTEBO, ML EICEIIRT I/
IFIVHRARVBIEFELTONED, AT 1
dXTV VR UETI RRARTIZ /—)V7 =
VIRFELZEWT EAVRENT VS, KRS, &
RTHADHEFEICIE, AT 7FIayy
(LTF )M, U IEERIRD 35.4%, RAT 7
FINIR =)V W 256% FAT7F
IV VN 11.9%, T I R7 I/ TF)VR
AR VBN 16.8% T, A7« >3V VEEL
LT, Mi—, ¥IIRT7I/ITFIVEKRARY
BNEEELRTCHEELTVA T EMNRENTE

, S, FEELOETVWEKRETHAHET
DEMZT—2 & TS DOMERERIE, WD T
HLILTWB I NN E TR T,

—75, HEICBI2MMINAT + >3V v
REEIC DWW T, Matsubara(15) I X B~ 4+
(Ostrea gigas Oyster) D HAE, i, HNERNLT
WD EN D B, UK B &) VIEE 2k
KK DB AT ¢ v IRAKR/BREOEEIR, H
FEDY 45.2%, 8D 22.2%, SEEN 21.0%, N

Table 1 Quantitative Fractionation by QAE-Sephadex A-25 Column Chromatography.

Viscera Adductor Mantle  Ovary Testis

Soft tissue (Dry weight) 390g 1600g 250g 620g 600g
@ Sphingolipid fraction 6.0g 8.6g 3.0g 9.5¢g 8.5¢g
QAE-Sephadex column chromatography
@ C/MM (30:60:8) fraction 380mg 120mg 190mg 460mg 210mg
® Ammonium acetate fraction

@-D 0.056M in M 4.0g 5.1g 1.89 3.4g 449

®-2 0.15M inM 330mg 385mg 230mg 1500mg 640mg

@-3 0.45M in M 350mg 230mg 95mg  340mg 440mg

Each soft tissue of viscera (mainly hepatopancreas), adductor muscle and mantle was obtained from
150 bivalves, ovary from 150 bivalves and testis from 120 bivalves. The fractions marked by (D,

@, @, @D, @@ and @ are the same as described in Fig. 1.
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#h 19.2% T, BEARLEHENZ L, Kk,
4 EBRAR/FERZES IR /2T
IWHRARVETH ST,

AR TIE, NlREBORFRERRIC 350 % R AR
/IEEICDOWTHANS Y, SO MO R 2 R
/HIEE EREIRE, FAESORRIEREIEE, Ak
(ONEES R CFEHER ) DR AR/ REHE & HEREE
IZDWTIEHIRYT .

(A) (B) (C)

A d

1 2 3 1 2 3

Fig. 2 Thin-Layer Chromatograms of the Upper and
Lower Layers obtained by Folch'’s Partition.
Lane 1, 0.05M ammonium acetate fraction
eluted from QAE-Sephadex A-25 column
chromatography shown in Fig. 1; lane 2, upper
layer by Folch's partition; lane 3, lower layer by
Folch’s partition. The plates were developed in
chloroform-methanol-water, 60:35:8 for 20min,
and the spots were visualized with ninhydrin (A),
orcinol-H,SO, (B) and Dittmer-Lester reagents (C).

(A) (B)

$®%._ s

s o SN0 — SRS S

1 2 3 4 = ni28370 %4

Fig. 3 Thin-Layer Chromatograms of the Phos-
phonolipid Fraction.
Lane 1, phosphonolipid fractions eluted from
DEAE-Sephadex A-25 column chromatography
with the neutral solvent (chloroform-
methanol-water, 30:60:8); lane 2, Fr. 1
(CAEPn-1) fractionated by Iatrobeads column
chromatography; lane 3, Fr. 2 (CAEPn-2); lane 4,
Fr. 3. The plates were developed in chloroform-
methanol-water, 65:25:4 for 30min, and the
spots were visualized with ninhydrin (A) and
Dittmer-Lester reagents (B).

32 K2 T AARE (AR ) DRAKR/IEE
QAE-Sephadex column chromatography T®
0.05M FEfEY > EZ D I ( X2/ — VIS ) 16
HIC & > TR 727 (4.0g) i, TLC kL Thi
WD % 2 D0 7y, ML, 73/ EKT
U VRGO 7T I 2 RS R EIE DK
EVE (RAKR/ JEEET) &R EIEIC
Rt g BN D/INE W) (R ERENE
53) DIFAEDEE T E 7z (Fig. 2, lane 1), ZC
TTDO2DO0M7%, WEDENZHMLT
ZNT Nz Ed % M T Folch 77 d (16) I
WU Tz, ZDRE, 7TBED LEET XD 1.0g,
TR KD 2.7g Z2[AU L7z (Fig. 2, lanes 2,
3)o Hic, ®HD NFETHICIKAFT % LE
H 5y (BRERENRE ) ZBRE 9 % 72 &I DEAE-

Fr.1

4000 3500 3000 2500 2000 1500 1000

Fr.2

4000 3500 3000 2500 2000 1500 1000

Fr.3

4000 3500 3000 2500 2000 1500 1000

Fig4 Infrared Spectra of Fr. 1(CAEPn-1), Fr.
2(CAEPn-2) and Fr. 3.
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Sephadex A-25 column chromatography(COO
form, bed volume 60mL) 7% 1T > 720 71 T L
DO DOIEHAEICIEHERELE L TH T LA
B 5 BAEDO 7RIV L— AR —)b—K
(30:60:8) M USEREAHD A X/ —)b, VLA
ELTENENS 5AED 0.05M, 0.15M, 0.45M
el 7 > E= T I (X 2/ — VIS ) 2 vz,
CONHEEET, HMEGEE (7oak)b L — A
&2/ —)v—IK)EHYI e LT, 20g DA T LA
ERANOIEPAEPEIE (S AKR/ FHEE ) %
U7z, iz, WtEaHiE#Eciz TN
560mg, 13mg K& U 11mg DFHEKNDILZEY)
Bz Ulze RNT, ZOIFEEYE (K
AR/ BEEE ) DS B D 200mg( AU 53
@ 1/10) % latrobeads (6RS-8060, Mitsubishi
Kagaku Iatron Inc.) column chromatography
(1.0 x 85cm, bed volume 65mL) Ic K% 7 1H
RV IN— A&/ —)U—7K (80:20:1, 400mL ~
50:50:5, 475mL) 7 /& TR I & 97 2 IR A iid
FEZRHOWTREM U, 715 L5 O H#HE
Z 0.6mL/min IR > THAH L, 3mL §D77H
L7ct, iz TLC THL, BEIEDRX
% 35y (Fr. 1. 45mg, Fr. 2: 24mg )2 U Fr. 3:
1lmg) ZZNZFIFIFH M & LTHE
([E[U# : 40% ) (Fig. 3)o

CNHDIRARY FLZRELIZET A,
Fr. 1 2 U Fr. 2 DZFNZNORER NS DAY
FVISEREERE S & LY AE TRE L X

(A) (B)
T2

Fig. 5 Detection of CAEPn by TLC-Immunostaining.

Lane 1, Fr. 1(CAEPn-1); lane 2, Fr. 2 (CAEPn-2).
The separation was performed on the precoated
Plygram Sil G plastic plates developed in
chloroform-methanol-water, 65:25:4 for 20min,
and the spots were visualized with ninhydrin
(A) and with immunostaining by anti-CAEPn
antibody (B).

VYIDORAKRPFEDARYT VI —ET
% & 512, 1180cm’ & U 1050cm’ i C-P #%
G0V UEHEEKRO -OH &, 1650cm! KT
1550cm* IC 7 2 REES T, MISHKT BRI
WX Nz (Fig. 4, Fr. 1, Fr. 2), —/5, Fr. 3
ICDWTIE, ZDARY MUICT 2 REEATIC
HRT BN R TE R WS &, £, CP
FEEIC RN U Td % 1180cm’ A% Fr. 1
RUFL20ZFN5X05 02 & XD, Fr.3
WEARRAR/PEE TRV E VD FEFRICEL T
(Fig. 4, Fr. 3), 75T, 9#7ld Fr. 1 U Fr. 2
IZDWTfrs T &lc Lz,

HIC, YHETHHE LI IR /2T
JUR AR VB (CAEPn) 1) U CTHed T
T2 %51 CAEPn fiifk (8) 2 VT TLC-
immunostaining assay % a7z & T A, Fr. 1
KU Fr. 2 5 OEFIENTNEREEINS T
ENBIRTE, o T, TORMT, W&
EBIWICETIIRT I/ IZFIVKRAR VB TH
% T EMNREET NI (Fig. 5). &35, Fr.1h
55785 CAEPn-1, Fr. 2 h 51572485,
CAEPn-2 &A# 9 5,

Table 2 Ceramide Compositions of
CAEPn-1 and CAEPn-2.

CAEPn-1 CAEPN-2

Fatty acid (%)

16:.0 75.7
br17:0 9.5
17:0 11.3
18:0 3.5
h16:0 69.4
h,br17:0 114
h17:0 12.9
h18:0 6.3
LCB (%)
d16:1 10.6
d17:1 8.3
d18:1 27.9
d18:2 22.8
d18:3 227 13.4
d19:3 7.7 86.8

br, branched chain; h, 2-hydroxy acid;
d, dihydroxysphingoid.
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33D F7 S/ IFIVRRAKRVEE
(CAEPn-1 U CAEPn-2) Dt < = FE%
CAEPn-1 &2 U CAEPn-2 Dt 5 X R & i ik
LTV BRI K O EHIEE o O EE &
g1, GC & GC-MSHTIc Ko7z 25
DiEH % Table 2 1= U7ehd, HEHGEERH A
CAEPn-1: V)V F U (715.7%), B 7%
G —H VB (208%) MU AT TV ik
(35%); CAEPn-2: 2- & R /L 2 F Vi
(69.4%), D EEL 2- FaFy<—H
VU UEE (243%) KU 2- v RaFv X570 v
g (6.3%) Tholz Hl, ¥~—HIU VBRU
- FoFo~—AY VRICBI 2 RS
ICDOWTIE, &%, GS-MS A7 ML DEEM
HIRMTIC KB EZ BIE T L L BIChHRE T
ELTWD, —7%, EHEEMEMIE CAEPn-1
&OCM%Z@%M%MLObTZ@@@M
KR (B & 7V AU M) 211> TR
ZRUAXFIVVVUIIEEEKRELT, TNHD
GC L GCMST—RXDETELR, TD2HE
HFHOIKDfEOBAICE LT, Biicy O
VA DKRAKR /A EHEE S ﬁfﬁﬁ
L7k (9), A OMAMKIC 4,810- FU =
WED 9- XFI)VRET— T HRER R &LT
FAET B, 7 VA UK ik
WEEEE 5%, REHDFK AR/ REICDW
THEMDTENTHBT D, ROMGRNS
LRI NIz, BB, Table 2 IS REN5 LD
IC CAEPn-1 X U CAEPn-2 & & I 2 RN B3RS
ERET BERRS (d18:3 KU d19:3 D KV
IZV)DKRE 2D TED, FETXRE
&, CAEPn-2 Tld M Z=Z VDA THEREIN
TWVWBZ L Ths, Fic, d193 MU Z=ic
DWTIE, ZFD GC KU GC-MS TDRFFRFR]
EART VDS, 7aAVHADRAKR /NS
B 5 Z DFEENO THE S Nz L E
— @ 9-methyloctadecasphinga-4,8,10-trienine
EWRE LTz, F Tz, TLC L (Fig. 3) T CAEPn-1
MU CAEPn-2 & L CRENEDRLZ 2 D
CAEPn DTFAENBIZ SN B RIS DN T,
T 2 REML TV 2506 N CEHEERD
A EOMEICEE L TV A T ENEZ BN
%, LML, migLEic b= (d183 &
UdI93) ZEET BRI enD, FTOEREN

B« JWRERFAL - FRIRECER -

RAEHEE - SRR - SRR T - BRI - NEAK

(A) d

640 680 720
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Fig. 6 Negative-lon Mode MALDI-TOF MS Spectra

of N-Acetylated CAEPn-1 and N-Acetylated
CAEPn-2.
A, N-Acetylated CAEPn-1: a, [M-H] ion at m/z
657.52 (Fatty acid-Sphingoid: 16:0-d16:1,
Calculated value: 657.51); b, m/z 671.54
(16:0-d17:1,671.52); ¢, m/z 681.53 (16:0-d18:3,
681.51); d, m/z 683.54 (16:0-d18:2, 683.52);
e, m/z 685.56 (16:0-d18:1, 685.54); f,
m/z 695.54 (17:0-d18:3, 695.52); g, m/z
697.56 (17:0-d18:2, 697.54); h, m/z 699.57
(17:0-d18:1, 699.56); B, N-acetylated CAEPn-2: a,
[M-H|  ion at m/z 697.50 (Fatty acid-Sphingoid:
h16:0-d18:3, Calculated value: 697.51); b, m/z
71151 (h16:0-d19:3 and h17:0-d18:3, 711.53);
¢, m/z 725.52 (h17:0-d19:3, 725.55); d, m/z
739.54 (h18:0-d19:3, 739.56).

ML CTWa0lX, IEIAEEAIOMmMEE (JFe Fo
FUBNUE FOF V) ICHRL TV &
7z, IS, ARHE CAEPn DT I RFEAL
0% \&Ufﬁﬁkttb‘ BRCHE L TCWE 7 avy
ADZFNHICEELILTVE T LiX, WEDEY)
DHEFINCE—H (VA AHAH) THB
ERBRMNIFTVWB EEZ TN,

3.4 MALDI-TOF MS 93#f

MALDI-TOF MS OHIE E— Rk, o#radk
ODETZERE (BER)ICK-T, A
VEBAA VNETE—FD 2 HEND S, &
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HF ok, WEHANDOSTFANICEEDOEREE S
BIBHEHEICONWTE, BAAYE—FTIE
A F e D TEL, HERES LK
LIXEL 2%, EAA2E— RTOHEN
WLTWAZEZHALMILTWVS (9,
7o, WEEET X B (N-Aree) #/0 FHNICHT
5 VEEOHEIE, TNS5EZN-TEFIL
(N-acetyl) #FEAK & LTHMT 5T &M
TEMTHAHTLEHMEL TS (10), 2T
T, CAEPn-1 fz U CAEPn-2 iIc DWW T &, &
TNOWEET 2/ Fz 7 T )V ETEL, A
BN- 7 FNbLiztk BAAYE—FRT
MALDI-TOF MS 73 # %2 17 - 7z, N-acetylated
CAEPn-1 & U N-acetylated CAEPn-2 @ 73 #7
R7Z Fig. 6 IC/RL72H, Table 2ICR 5N %
Y72 FOFEBRBITICHIEL T, N-free
KD 42 < X5 7 [CH,COO™ (=42)] #hn L 7z
TNZTND T M-H IcHED L AXRT b
WERBHET 5 ENTET, BB, CAEPn-1
MEWEFFEZRAXT M)LE LT, a [M-H]:
m/z 657.52 (16:0 fi5 i i -d16:1 & 81 fff 5
Bl : 657.51); b, m/z 671.54 (16:0-d17:1,
671.52); ¢, m/z 681.53 (16:0-d18:3, 681.51);
d, m/z 683.54 (16:0-d18:2, 683.52); e,
m/z 685.56 (16:0-d18:1, 685.54); f, m/z
695.54 (17:0-d18:3, 695.52); g, m/z 697.56
(17:0-d18:2, 697.54); h, m/z 699.57
(17:0-d18:1, 699.56) IC k&9 %5 A7 )b
DA% (Fig. 6, A), —/5, CAEPn-2 /513,
a, [M-H]": m/z 697.50 (h16:0 fig 1Ifi # -d18:3
EMEERE, 5F 5 E:697.51); b, m/z 71151
(h16:0-d19:3 Nz T h17:0-d18:3, 711.53); c,
m/z 725.52 (h17:0-d19:3, 725.55); d, m/z
739.54 (h18:0-d19:3, 739.56) IC /B9 % AN
7 MIVOIFEZBI5L L 7z (Fig. 6, B),
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