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Role of glycosphingolipids isolated from tapeworms
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Abstract. Detergent-insoluble glycolipid-enriched complexes (DIGs) formed as microdomains in the cell
membranes have been shown to contain signalling molecules, cholesterol, glycosphingolipids and caveolae.
DIGs can be expected to be involved in the mediation of host-parasite interactions. In this context, we have
been studying DIGs of cestodes to elucidate underlying biochemical mechanisms of parasitism.

We previously reported unique Glycosphingolipids, SEGLx and GalSEGLX, from the Pseudophyllidean
tapeworms (Spirometra erinaceieuropaei). They were characterized by a carbohydrate structure Gal31-4Glc-
3Gal. We proposed a term “spirometosides” for glycolipids having this core (Kawakami et al. Eur. J. Biochem.
1996; 239; 905-11) and we also successively established a mouse monoclonal IgM antibody directed to
SEGLX, and termed AK97 (Yanagisawa et al. Mol Biochem Parasitol. 1999; 102; 285-297).

In this study, we analyzed worm proteins in DIC by western blotting using AK97. Fraction 6 and Fraction 7
were reacted with AK97. As anticipated, glycilipids were also present same fractions. Findings from this and
our previous studies indicate that carbohydrate structures of “spirometosides™ play significant roles in parasitic
infection.

1. B W

FEREBFEOREMRLIET HHFHEH~ND
HALZEWT 7u—F & LT, FELBICHELET HHE
JEEICEE LEFLEHAZ L HFERBEREEEHE OMD
DICOWTHEHETAZEEHWE LTIfEZ1T 572,
R FICIIHERRBE R 8 vy BONERET AIE I S
ORALVPHERELTVWDLIEDNEHEINTEY,
COERAL IV ATFU—), AT4 v TIL
YU EORRERHEREICE A, GPIT YA —%
nﬁﬁ%&%ﬁ“¢6 ERMOENT VD, —FEH

, BRI a FAA 2, FEEEAICAE, BRE
ZLEOCERBED L) MR I NS, ¥
a%ﬁ%@%@bﬁ £ o TRE AN FEFEHR

NEEOWm S E L THET LTS, £MHICL
h BHORLZLBEI 70 R AL VB ENDL, &

TN —<FER, 5 THERRIZBW
< %4@5?\]«@1&’]\’?’&?@ B ABBETHNE T
EIFENBEI Z U R AL V2B SN TETWS
[1,2]c F7-WHEEICET 5 MH MW RO ARE -2
50NN T OFEFNO THE SN [3], I
FIE, AVAFE— L EEBIIHNRFY T EWD

BETRICAW RS 7 BERE51LTHY,
MBRER T I AaBONILEAEEE LTS
CORAEM TN T AT AL T Y —

DTHEIEL, BEOY 7 FMEES T2 EET S
ZENMOENTEY, BIARNTEMBESEST
LI EELRFE 2H-o TWA I EAUREENT



S BT TEAE T B HERRE O BEREIRAT 275

W,

o4 3 LovERRE (SEGLx) 13, REAFHIC
BREIHEL, BREOHEZIZBELTWEZ LD
FHEBESRITHRCEAS L TVRLZEREZLNTWV A,
4%, 20 SEGLx & FDOHESHE b o728 7%y
HOFEET DHEPICONT, EEREETELSLT
TEBLEZLNTVAMNEERTH 2 7 10
F X A » Detergent-insoluble glycolipid-enriched
complexes (LM DIGs) 2R L, HHEEL L U%
YT BHERII DO W TERE T 72,

2. A &

EBRIZITHAE Y Y~ \Y Elaphe uadrivirgatal O %
TEOVEML~x Yy YREZRO T a2 4
FEMA L7z, BIL 7204k % TNE W [ 1M-Tris-
HCI (pH7.5) 12.5 ml, NaCl 4.383 g, 0.5MEDTA
(pH7.5) 5ml ZZEKT500ml i A AT v 7] TH
[EE L7z BIRE H S AKREY A —F — DI
# L, Lysis Buffer & (1 % Triron 7 ml, 1 mg/ml
Aprotininl ul, 200 mMPMSF70 ul) %Mz, KHT
0GR L7, REVFAF—CHREKEREY
A=t L, 5S0mORY)F2—-TICBLT4TC,
3,000 rpm, 1045 RE L L7z, EEDARE Z 87
i e L7z & X I ERER EFT—-20TC
TR L7,

DIGs DFfEL§ 5 7-0, i L72% /87 E 1 ml,
85 % A7 1 — A 1 ml % Centrifuge Tubes (BECKMAN)
AN, RVFv 7 Ak, 35% A7 10— 5.4ml,
5%A7 10 —242mlDIEIZD 5 <Y LML 7,
SW i [»# (BECKMAN COULTER) T4 T,
34,500 rpm, 18 BERMBE-0 L 72 3%, Centrifuge
Tubes D LF 25 1 W4 E L, 1mlT21.5mlF 2—
TAZEUD 3, 13 ESERECL 72 (DUTEIS 1~ 45
13) H Y TVIIEHERE T 20 CTHREL 2,
SDS-PAGE (&, 16 %787 Vv & 5 %k 7 )V & M
Wiz, Y7 ViE, Micro BCA™ Protein Assay Kit
(Piece, Rockford) # VT V37 BR 74T\, B
—E% 130V, 9045 MikEhL 7=
SDS-PAGE %, 100V, 3Efw A% »7ay 7
AV T %40l AV T LY E4CT—M7Ta Y F
¥ 7%, TBS THEE L —XKHfA [(AK97) & 1.5 KEfHE
RIS s8H7z, %%, ZRPME (Goat Anti-Mouse

IgM, HRP Conjugate] & 1 BRI RIE S &72, BB
PRI 2179 720FNEE £ LT, Super Signal
West Pico Chemiluminescent (Piece, Rockford) % Fi\»
5NV 2 =V n &7, L, Chemi Stage
(KURABO) #fHH L7,

B~ N5 7 4 —IXHPTLC Shilica gel 60
(E. Merk) 7L — F&JHV, BEBREHEIZ CMW IR
(60:35:8, v/v/v), HEFREOMBIZIEA VY /7 — Vi
G X VAR

HEBosOx MST 74 —GERE (TLC-
immunostaining) (3SR E % B L72 TLC 7L — b
%, BEHIZ04%RIAVTF VY 21) L— |
G 7 AR L-ANFH R (19, viv) 12157
TIAF v aA—F 4 VTR, BEENICT
KA (AK97) &3040 87z, ik, 30
SRR T ZRPUAE [Goat Anti-Mouse IgM, HRP
Conjugate] & L &872, BBAEIZIZZ=0 1 4
J A7 A4 ¥ HRP-1000 (Konica) % FH\ 72,

YIAY T T Ay TBLIOAYT AR
TRE ORERICHER L7z —RPUEIE, BFFEE CFERK
L7zfiAEa X by FHGE (57 79— F VHE)
TH5bHAKIT w7z [4], BEHEIZZI=HA
2/ AT A ¥ HRP-1000 (Konica) % Fv:7z,

3. BREER

Vo2 AR E T L2 S 1~ 5 13
[ZDWT, ¥ v 387 &% H#Hi2 T SDS-PAGE % 1T\,
FOHBAKYTIZL DY LAY 70y 54 27 To
7oAER, W6, TIZAKITICKIGT A4y VX0
PHEELTVB I Edbh o7 (Fig. 1)e E6122
NEDESPOEEL ML, Ty — k¥
BLUAKYTICL 2B I/ u~ T 7 4 — g
A2 fTo72 8 2 A, SEGLx # & UHENRE b 7 —{%&
WCHEELTWwAEZ DB 5N (Fig. 2). 4 HD
MERERPS, 1% TrironX-100 ICARENE, KEBEETH S
DIGs 5312 AKOT \Z BT A HERE B L UHE S %
IBRBELTWA I LD bhol, I OEFERIZIE
BT 7 hEMHEN DG Z 204, HEIREIC L - T
HHRE S ND 2 T FNRESTFOHFED A ST
Ho DI ENLIFESRIIFAET HHEIRE SEGLx
BLUROEHLE 27 VXV BEPRET A2
ET, BEIRE I 70 R AL 2 ORI S > DB



276 WA KR 1S -

16% 2007 4

1 2 3 4 5 6

g8 9 10 11 12 13

Fig. 1 Distribution of S. erinacejeuropaei proteins on sucrose density Centrifugation gradients using AK97.
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Fig. 2 Distribution of S. erinaceieuropaei glycolipdis on sucrose density centrifugation gradients using

orcinol (A) and AK97 (B).
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