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AR OIS (FN0) @ AWFETIE, A7 4T 0-1-U U5 1 (SIPR1) 73, ~ > |k
LRI Y Lo ER— O T R A ImE/ ) SIS L TEY, X5 7 4 LY TOR
EHMEN~— D — LTHEBEZHIOGHTE 2 Z 88 bhvolz, 51T, SIPRL Z@E%
BT 2~ AR Y > YERESS HTLV-1 B4 T ARk 2 VT FTY720 O RAE BT L7 & 2
5, 104 M OEJRE Tl PP2A DIEMEZ 5 2 & THII OB « 417 2 3045 73, 1~10nM
DKL S TlE, FTY720 phosphate/S1PR1 > 7 F /L Z A L CIiLiE Tl & 5 MijalE & 2 k-4
LHATREME AR E T,

HFFER S OMEEE  (330) : In this study, we found that sphingosine-1-phopshate (S1PR1) was strongly
expressed in mantle cell lymphoma and adult T-cell leukemia/lymphoma and S1PR1
immunohistochemistry can be used as a robust means for the diagnosis of mantle cell lymphoma in
formalin-fixed and paraffin-embedded sections. We further studied the impacts of FTY 720 on mantle
cell lymphoma cells and HTLV-1 infected T-cells with high S1IPR1 expression. It showed possibility that
FTY 720 of 10uM concentration suppresses cell proliferation and survival of these cells by activating
PP2A whereas that of 1 to 10nM concentrations suppresses serum-induced cell motility via FTY720
phosphate /S1PR1 signaling.
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HNyA7 4 vraFvrr-1-U v
sphingosine-1-phosphate (S1P)iZ, L& PN R #l
Jao U v RER, S AE o K e E ) D R RO HY
5, EAFIZEE5-9°% lysophospholipid TH 1,
MR IAEFICZ BIZE FNnTWD, WF5E
REHT, 1992 4, KENZIBWT, SIP B3l
fa B &2 e 5 NRMEEEA T 4 =— %

—ThHhdZ EEFRHA L (Sadahira Y et al.

Proc Natl Acad Sci USA 89:9686-9690, 1992),

D%, MAFZEEE T I A N AIRIZ & 5 edg-1
73, sphingosine-1-phosphate receptor TH 5 Z
ENRHENT, EHIZSIPIX 5>DOY T X
A7 DEdg 77 IV —G EALERZ R KL
MU TCEERAEFNRERIET D2 LR



HEN, edg-l ITHUHFE SIPR1 L AEE S
77o  SIPR1 [XIMEWEAIE<e U »/REk, 7 &
he YA FOHREMCHEEIZRE T 5 2
EVRELITWS, Lo LA s, b MEE
IBITD SIPR OFENIZE A EMIA SN T
W2, ZORIKOOE DI, ZHVET, SIPR
WCHRRMEOEWHERRELNTE LT, B b
@é%ﬁﬁ%%@ﬁ@k@;o@ﬂ%c&
DX HIMRHEATD SIPR DWEFEH L TWBED
MEAR 2RI IEZ LD LR LN
b

(2) —77, 424N T S1PR @ chemical modulator
E LTl FTY720 SROMD, Flt, %%
PERELAE (ZBRIRIGH & T2, FTY720 13,
FERINT Y R AU TFTY720P & 72 D S1PR
(S1PR2 % fR<) &fEE - WAEMLT 52 LT
Z & IIIZ down-regulation 95 Z & A3
BHLCTW5,

2. WgEOHBY

AWFFETIE, BEHEY L Oo%E, Ko<y bb
MR Y o NEIZEIT S 5 DOX A T D S1P
receptor (SlPRlNS) DIEHL 2 Y e QT
RT-PCRiEZ W TCEREIL L, JHEBZH~D&
x5, &5 FTY720 D~ > b LI
U U XESRE DMLY oS E O AR O 1
B« AEAE, FToHIRREEE ISR T B Iz O

THETL, ZTOIWRFEISHOREZ RS,
3. WFFED ik
K TIE, BEY o NEICBIT S 5O0F

A 7® S1P receptor (SIPR1~5) FEHLZ FLfE
Yutt<° real time RT-PCR &2 AW CERAL L,
FERIREL 2 X T A — K — L OFHES & -~
HZLIZEoT, Vot EBMmsEREIC BT
% S1PR DI RIFH A ERICONT
WErd 5, IRWT, ZOERBANLSHT-E
PEY SIEICEH L CiE, oA MrkICE
\F 5 S1PR D FEHL % western blot & a4t
FIT X o THERR L, & HIZ FTY720 72 £ 0 S1PR
modulator (Z & 25O Mla & oM
i O #E % Transwell assay T 5, 72,
AIRE7ZR BT SCID ~ U A JEERNICRAR LT~
v M VHERE Y N EEIZ )% S1IPR modulator
DORNFERT L, FTY720 OIRFRIGH O aTREME
RS,

AT S
(1) £, bbb, SIPRLIZXIT L5 D
Hifk% S1PR1-/-~ 7 A & S1PR1+/-~ 7 A5

DIED RNV~ U CETE - XT 7 4 el f,

FFPE) DU A A7V —=2 7 LIRS, %
AR A PTRE 22 bR &2 R LT, =
DR BN 2 HERR U710 SIPR1L W X Hik &
WC, B MOIEFMERIZISIT S SIPRT OFEHL
R L FEIC X VB Lz, T OREE,

S1PR1 (Z&HDIME - V o NENE M, U
VoNER O MVHIRE, MIIREERE DY X
RICEEH L TWAZ ENHMPLE U Mol
Histol 2008)

(2) LR R A S %12, SIPR1 AR5
LFPHEEINAEBICOWNTHE L, 5 1Mm
B AEHIIOAR (1ISO-HAS) Tli, S1PR1 233§
B L TWdZ & 2% immunocytochemistry,
western blot 33 JJ OV QT RT-PCR THH G E 725
72o T L CEEIEBOWIEIZEIT D SIPRL D
FEHL A S AR L O L 7RSS, S1PR1
ILE AEORERZENICE b TH AR M
RN~ — T — & 7‘@6 ZlEHRELE
(Virchows Arch 2009.),

£ 1 FlEERZ BT %D S1IPR1 OFEBLH
Organs Cells with positive staining Staining pattern
Cerebellum Neurons in cortex and some glia cells Cytoplasmic {granular)
Cerebrum Neurons in cortex and some glia cells Cytoplasmic {granular)
Heart No staining other than endothelial cells
Lung Alveolar macrophages Cytoplasmic {weak)
Liver Hepatocytes Cytoplasmic {granulary
Kidney Tubules Cytoplasmic {granulary
Intestine Epithelial cells Cytoplasmic {weak)
Testis No staining other than endothelial cells
Skin Epidermis, appendages Cytoplasmic {weak)
Bane marrow Megakaryocytes Membranous, cytaplasmic
Spleen Lymphocytes in white pulp Membranous
Thymus Medullary lymphocytes Membranous
Lymph node Primary lymphoid follicles Membranous

Mantle zone of secondary follicle Membranous
Chorionic villi Cytotrophoblasts Cytoplasmic {weak)

# 2  MEREIZIIT D SIPRL DFEH

Patient’s Age (year)/ Site of disease Immunoreactivity®

no. Sex
CD31 SIP,
1 THF Skin head 3+ 3+
2 51M Skin 2+ 2+
3 T6/F Skin upper arm 2+ 3+
4 64/M Skin 2+ 3+
5 65/M Skin 2+ 2+
6 26/F Breast 2+ 2+
Breast, 2+ 2+
recurrence
Breast, 2nd 3+ 3+
recurrence
7 69/F Liver 1+ 2+
8 61/M Pericardium 2+ 3+
Lung (autopsy) 3+ 3+
9 65/M Chest wall 0 1+
Lung (autopsy) 1+ 2+
10 38/F Ovary 3+ 3+
Ascites 2+ 3+

0, less than 1% of tumor cells reactive; 1+, 1% to 30% of tumor cells
reactive; 2+, 31-70% of tumor cells reactive; 3+, more than 70% of
tumor cells reactive

(3) WIZ, ¥ MVHRIE Y o ERAERE (Rec-1,
Jeko-1, Granta) % western blot & QT RT-PCR T
Mief L7=, Rec-1 Tl SIPR1 ZA@EFEH L T
720, ZOM 45D SIP L X —DRHLIT
T RTEETH o7, F72 Jeko-1, HDHWVIE
Granta Tl cyclinD1 73 Rec-1 & [AIFEFERRER L
TWDIZHEPDLS, 7 XTDSIP Lk
X —@ mRNA HBlENMEL hote, LT,



K2 70 BEME Y LSO FFPE A Sk 1Y
WZHET L, S1IPR1 3~ hLHIFAY S JED
MR ZWENcmd THERTH D Z & 23
B L7= (Mod Pathol 2010, HHE. 1),

BE1:~y MR Y U oRBEIZRBT D S1IPR1
DFEHL

a. Mantle zone /3% — 2 &R~ MUY > 8E

b. EHANEY v IR T DI N E — v R R v
VAR Y 2 RfE

c. WEAMNRT = %R~ MUY o3

d. Blastic type O~ > kLN Y o oS

e. cyclinD1 &PHED < > M AHERL Y o /S fiE

f. e DIRFLKE

(4) X 51T, SIPR1 XA T
IR IS U o < fE 28 JEFID 5 B 5 BT
PETH Y, western blotting 3 L T8 QT RT-PCR
ORFITH, HTLWV-1 JEYSHIFLRE 5 BRD 5 BAF
(2 MT2 ([ZIEE B2 R D 0 Y i it C &
S7=7%, MTL X MT2 (2B LT 1/8 @ mRNA
BETHY, wERERERETH-T,

(5) —F, A0EFIOEIEY L oEOHEHEY
IREIHZOWT, 5 2D S1P L& 7 ¥ —(S1PR1
—S1P5)D 3T % QT RT-PCR TH~7= (£ 3),
TORER, MAEGEEIEERME T Mg Y o fE
(AILTHZ I T S1IP3 mRNA OEFRENR A S
7208, FREREAEZ2R0IIR Y v RER TR R <,
M - U 2N R AE <o M 4E 5 B M, 1
BRI REEL L CUNZ, SIPRA 1 T M
fa v o oRETEFEEL L TV 223 S1IPR2 & S1P5
W hic b BT R e o7, Ll bEn
5 SIPRL L, v RVflf@ Y o SfES—ER D
TR Y > RO BRI E%EEL L, S1PR4
T MY RN EICERET S,
S1P3 | VU L EAMAEIC IR BT, RV mia
WD EFEHE L TWAHZ LML,
S1IPR4 DIEHIZHOWTIL, Yt A 7%
PUADR R ENTE LT, EA LV TOfE
FRILTE T Ly,

#3 o EMEY NEO A ICRT S aT
RT-PCT {Z &2 % S1PR & sphingosine kinase MD¥&
B O

Case Gender Age Dagnosis  Site sphK-1  sphK-2 S1PR1  S1IPR2 S1PR3  S1PR4 SIPRS

1 L 62 RH Inguinal 118 0.00 080 001 007 120 003
2 F 4 RH Asdiary 196 005 088 0.00 o008 143 003
3 F n RH Submand 045 015 0 001 005 060 0.00
4 L 7% RH Axillary os7 013 on 001 007 080 002
5 F b4 RH Neck. 100 000 084 001 008 1.30 003
6 M ke MCL  Inguinal 061 015 134 0.00 0.16 147 001
7 L n mMCL Axilary 189 0os o7 000 on 127 002
L] L n MCL Axllary o 000 0s2 000 009 oe7 oo
M 76 MCL Inguina 047 0.16 329 0.01 017 200 0.02
L 53 FLGT  Inguinal o072 o007 055 000 010 o7 001
F “ FLGT  Axilary 044 013 124 000 015 146 002
L 50 FLG!  Inguina 219 020 040 001 009 112 002
F 56 FLGY  Axilary 0s0 07 043 003 008 oer oo
F 47 FLG2  Neck i 07 129 oo 016 188 003
F L] FLG2  Neck 072 0 158 002 013 157 002
F n FLG3a Axilary 043 012 0s6 0.00 004 122 oo
F i FLG3 Inguinal 100 000 056 001 008 m 002
L LY LPL?  Neck on 008 127 oot 006 235 oo
M 57 M Neck 01 01 o016 000 000 0w oo
L 51 DLBCL Submand 033 010 o06s 000 00 054 o004
™M 7 DLBCL Tonsd 157 0 097 000 AL 090 018
F 7 DLBCL  Inguinal 044 020 174 000 004 118 oo
L 19 DLBCL Neck 116 o 143 oo 008 19 002
L 81 DLBCL  Inguinal 057 on 022 0.00 004 091 000
F 67 HDMC  Neck 088 000 051 0.00 006 0.80 001
L L] HOMC  Axilary 099 000 162 000 0.10 1.36 007
F “ HONLP Submand 134 022 335 001 038 290 001
L 2 ALT Axlary 163 03 144 oo 046 116 005
F L ALT Inguinal o84 o 035 002 o 085 oo
L 7 ALT Neck 203 012 226 0.00 025 208 on
L ™ AT Neck 1682 019 0s8s 001 018 0% 00
L ™ ALT Axiary 178 000 064 001 030 141 004
L 89 Per-T  Neck o84 012 115 001 003 608 0.01
L 8 TABL  Neck 12 050 019 000 004 430 oot

was evaluated semquantatiely Using 4 scores, according 1o the percentage of potve
than 1% of tumor cells reactive; 1+, 1% 10 30% of tumor cells reactive; 2+, 31%-70% of tumor celis reactive; 3+, more than
70% of tumor cells reactive.

6) DL HARHEMEY L NESCHERETO
SIPR DR BUEET 5T — ¥ OE B2 R
THOIZ, EFOE MEIZEIT S SIPR @
FIEUZOWT HET L, HUSIPR1L 74 FHiK
DOFFBRMEIZ OV THESE L 7= (J Histochem
Cytochem 2010, HE 2),

(7) RNT, HHEMBAIZHVS FEPE 725 S1PR
@ QTRT-PCR BMTZ D ENHat Lz, V>
NEE e PRIMO/ST 7 4 U LD mRNA
L, 77U 3 A X% 100bp Bt
@ probe (Qiagen) % T real time PCR %
WiAT Uiz, ZOREE, S1PR1 A3~ hLAliE
U REIZZNERL, XT7T7 408/ TH
SIPR @ mRNA OFEHLNEEANIFENT T 5
Z LR E T,

FHE2 ;b MAKMIZEIT D SIPRT OFEH

Casel Case2 Case3 Cased
MM C W C W C W C WISO

P ACtin s s S S— — — — — —

Case 1~4 DRIZHOWT, [KAE (O LBE (W) 124
F, BAZHIH L, western blot |2 THiEI L7-, fEdufm
OFERE—F L, WEITIZ SIPRL IV WEHER DI -T2,

(8) — 7, AMWIEHIZKIED Ohio State
University D 7 )L — b~ A & fifi o 7258



BRC FTY720 23~ > RLHIR Y o JED VAR
WA TH D Z EMNHE S (Clin Cancer
Res. 2010;16:3182-392), & Z C, FTY720 D~
R VHIRE Y SRS 5T B BB R BT
B4 2 A B =X LIZOWT in vitro THEHT L
77

Z DOFER, 10uM D FTY720 1% S1PR1 D IE T,
BOFEIZH0D LT, WIho U »o @
Kakk (MT2 « MT1 * Rec-1 * Granta) (28T
LG - AFEEIHEI L, BB LAVWE
12, MT2 X% Rec-1 % 1nM @ FTY720 X° FTY720P
LA incubate A 72T, S EEH
WD MiE~OWEE IH iz (K1),

1 BIGEMBERIC T 2 ML Tl &
HU 2 HRE A~ 0D FTY720 & FTY720P D) F
FTY720D IS BMARAE E~ DR

s REC-1
il MT1
Granta-519

migration (%)

e N1T2
1SO-HAS

0 inM 10nM 100nM

FTY720P DD 35 M EE~ DR

epunREC-1
—MT1
Granta-519

migration (%)

—-=MT2
1SO-HAS

0 1nM 10nM 100nM

Z DRSS TRIEE O FTY720 OHMIELELEM
HIZh DY FTY702P 240 L72 & O 0 a4
BHT=HIZ, MT2 % 5nM @ FTY720 & FTY720P
T, FnLEh 0, 3, 5 10, 30min ALEE
L7at%, Miglcxt3 5laE LM% Transwell
assay CHlliE L7z, FTY720P Tl 3 2y DALEET
WEEANHIZ A R S 7223, FTY720 OHNH%h
EIXFTY720P 125 & 1055 D time-lag 3 &
o7 (¥2),

X 2 : MT2 fifiglEE~D FTY70 & FTY720
aﬁﬂjﬂ;ﬁlﬁ@ﬁ_/.;ﬁrs

120
FTY720EFTY720PD A 2 Far—Lav B OMTZEREE~ DN R

100
80

60 —e—FTY720

== FTY720F

migration (%)

40

20

0

(9) Agonist HI{# 1% ™ S1IPR1 D internalization %
PL SIPRL HUIK Z W 7= 0 0 il fb 2 &
western blot Tt L7z & Z A, S1P, FTY720-P,
FTY720(S)-P DWW L OHIlIE% 10 43 CTH 9 T
(2 S1IPR1 IFAHEAEMEE D S HIIE I AT L=, L
/L, FTY720-P <° FTY720(S)-P Cid S1P & H7¢
Y S1PR1 O recycling I = &9°, —WAgIHl
JE»bEEBICHERLE (BE3), —H,

FTY720 OEHITIL SIPR1 @ internalization L
SIRITEL Z > TN D D8, FTY720P (kb L7z
B, WMWY IENNE = - T/, S1PR1
D4y % western blot TH 5 & B o

FEE LIZIF—F L. 100nM O FTY720P ¥RIN%
4 BE#ICIZ, SIPR T IXIEIFME L (BE
4)0

HE 3 : MT2 |28 5 S1P (500nM), FTY720
(100nM), FTY720P (100nM) ¥sHN#% ® S1PR1
internalization ($o&E4Lfa)

Control,1h Control,4h S1P1h S1P.4h

-4

FTY,1h FTY.4h FTY720-P,1h FTY720-P,4h

BEH 4 : MT2 28 F 5 FTY720 (100nM),
FTY720P (100nM) %8 1 #% @ S1PR1 @ & i
(western blot)

0 10 30 60 120 240
rvan |
actin " S S S .

FTY720P P

ACting - - — — — —

(10) KT, MT2 & Rec-1 128\ T, 10nM~
10pM 7 B 0 FTY720 & FTY720P 7%, Akt, Erk1/2,
stat-3 5 L OF protein phosphatase 2A  (PP2A)

DY UG AT T2 % western blot THi
U7, MBI X - T, MT2 #llid Tl Akt
X Stat-3 D VU UFR{EAS, Rec-1 Tlid Akt DU
A3 Bz, 25 10uM @ FTY720

min



EWMLIESS, WiV U bl Ez
Wi 23872, —J7 100nM LLF OEINTI,
INs U B EomMElITED b o

(BE5), 72 PP2AIZBI LTI, 10uM T
1% Y307 OV UEeIfl S, Loz
LD 10uM D FTY720 TO Y w8 @RI D
HAGHANH Zh X SIPR 2 L= b D Tl 72 <,
FEIZ PP2A DIEMHALIZ L B Akt 72 EDRLY >
et LT S RS 7 F L okl &
50 E bz, £72, FTY720 ® 10~1nM
TOMIEBEEIFIZN R, SIPR1T OFEBLEIC
AL TWDHZ LD, AN TO sphk2 12
X 2 FTY720 D FTY720P ~DZE i & SR~ D Jik
H, SIPR ~DfEA, FTY720/S1PR1 o 7 LT
KAFERTHY, BIEY L oEDIRBRED
B G-3 2 ATREED RIB S LD,

BE5 :MT2 28T 5 FTY720 10nM, 10 M B
X OY FTY720P 10nM, 10 4 M #1030 4314 D
PP2A, Akt, Stat3 @ U P2 {kDYREE L SI1PR1,
B -actin OFEHL  (FoEYLf)

DMSO FTYT20FTY720PFTY720FTY720P
10uM 10uM 10nM 10nM

PP2Ap -— - - D S— —

PP2A et s e s
Aktp

Akt

Statp W s w— - —
Stat [ R —————

Factin e V- ——
SHRI4" iﬁ :; " dh
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