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(57) Abstract: Disclosed in the present invention are a use as an immune enhancer of phytosphingosine-1-phosphate (P1P), O-cyclic
P1P (cP1P), N-acetylphytosphingosine -1-phosphate (NAPS-1-P), and pharmaceutically acceptable salts thereot, and a pharmaceutical
composition or vaccine for treating dementia, comprising such substance on the basis of a neuronal cell death inhibitory effect. The
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antibodies for the development of a dementia vaccine, as well as an agent for preventing or treating dementia.
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AEL A5 HEeS el sl o2 4 A 9t} (Romagnani S1. Ann Allergy
Asthma Immunol. 2000 Jul;85(1):9-18).

Th2 W & 8H-5--2 E}$] 2 CD4+ T helper (Th2) ¥ 3 -9 2] 5 UH NE = 54
H o ¥k-3-(adaptive immunity) & 2 IL-4, IL-5, IL-6, IL-9, IL-10, 2 IL-13-&
Aakekar, A A w2 Frdetal, sfalAbol E Al E o] (e EbE-S A AlshE
o =2 ¢l A Tl (Romagnani S1. Ann Allergy Asthma Immunol. 2000
Jul;85(1):9-18).

whebA] o] & S el A Bl =S PIP(F| B2 AL 1-F 229 0] E),
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A S A Gl el WA e Agle] AgE A gl 4] A
01917 o & dFA 3ol A28k 5= glom, /\chxq o# Az WA= AL T =
ATt A A o2 Az = v X9 ol & &9, DMEM(Dulbecco's Modified Eagle's
Medium), MEM(Minimal Essential Medlum), BME(Basal Medium Eagle), RPMI
1640, F-10, F-12, a—MEM(a—Minimal essential Medium), G-MEM(Glasgow's
Minimal Essential Medium), IMDM(Isocove's Modified Dulbecco's Medium), MEF-&
& & e} oo A E = A of

A7 PIP Hi= ol & F A &2 29 40 el g, 4 5l
TAA A FEY Fol whet AEdE s hr F3E 5 T

olsl, & el ol & w7l AsiA Al E AAFH 12y §1] ]
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A Aoz B g w1 olslah] fistel Al EE AY

PIP % 1 FE=A 9 A=

PIP(H E A 314]-1-F 2 0] E), cP1P(O-# 2| &2 P1P),
NAPS-1-P(N-o}H D I £~ 314 |- 25 o] E)i= T @l = 55 55
A 1514970501 71 A ¥ vpe} o] Az ¥ St

g EXF A Y AZXE 9 3 stock solution(E-H) o] A=

Egg phosphatidylcholine (PC) 2-9% (PCO1): 500mge 10mL S 2 23 5ol 35 0] A
50mg/mLe] 5% 8N-& A x5k o g Z2| 2~ H| E(Cholestrol) B¢} (CHO1):
100mge] FH 2SS 10mL S22 L E0] HolA 10mg/mLe] 5% &hS
A %23 T SIP 2.9 (S1PO1, Sigma) 1mge] SIPE W h&-S 0] 4
Img/mL2e] &% 9] & A £33t PIP X9 (P1PO1): 10mg®| PIPE
SR EFEE/MEE (2:1) £ 10mLel A Img/mLe] % FH o7
A 28} T}, Cyclic P1P X< (CP1PO1): 10mgoll ¢4 Img/mLe] &% Soo g
A 233t NAPS-1-P E.9 (NPO1): 10mg2] NAPS-1-Poll %A Img/mL2] &%
|No = Az

Fee THA B G EF (empty A EF) oFFHE A S A=

-SIPE FF & X F o}FHES A=

S1P01 -& <% 300uL, PCO13} CHO1 747 ImLS 2] &7] ol #3F3t}. o] o
FREXEE HATAE ol gl delHA e 7IHd gk E 5 l
AL E 5190} T2 o] FAEH T A5 §7] S u| 2 A 3] A A5}

Al A7~ E FH53] BoTAY X F 712 7] (vacuum decicator)©l] overnight
Hasto] /718w & 243 A A8t S5mLe] PBS &2 2870l
A7Fskar 3041t Ak Al adtst it 23 = EE o] ol A HA dEEH §do
A A 5 9 1;} mgo] o} A3 ol HAErE Fo 2% 2SHEtal 1F 4=

& Hh&slo], ey g do] B §HE

Al A7 S5 Hebg 2 Al A6kl 18, 7] 8=
14000rpm°ﬂ"1 54-%k %ﬁ% I, A Rk Hste] Aol AFgs T
-PIPE St S x2F ©

FEEIXFES ALTIAE o] &3l | HA e 7IH el gk EE ol
A EF st Aol FAAE F AESHE 18 E
Al A7~ E FH53] BoTAY X F 712 7] (vacuum decicator)©l] overnight
Hasto] /718w & 243 A A8t S5mLe] PBS &2 2870l
A7Fskar 3041t Ak Al adtst it 23 = EE o] ol A HA dEEH §do
A B i), FEo] s Wolx dErE Fo 23 2 &3skar 13 F &
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WAl o 2 53] 259 A e & REEEte], dEE golo] et s
FEGT oo 253 Al AV = w4 EHERE S A7E] a7 9
14000rpmeol| A 5-7F A 2] 8k oL, s A9k FH 5ho Aol A&ttt

[87] - Cyclic PIPE 313l S| EF ol FHEY A X

[88] CP1PO1 &9 300uL, PCO1 7} CHO1 Z+7}F 1mL-S f-2] & 714l k3Tt oo
FEEIES ALTIAT o) 88 Fe WA fiE] 7IH el ek B0l
FAEEE Sk 5o A H F AESE A28 E 13 A A

Al A7~ E FH53] BoTAY X F 712 7] (vacuum decicator)©l] overnight
Hasto] /718w & 243 A A8t S5mLe] PBS &2 2870l
A7Fskar 3041t Ak Al adtst it 23 = EE o] ol A HA dEEH §do
A B i), FEo] s Wolx dErE Fo 23 2 &3skar 13 F &

WA 05 53] 239 A2l & vhnsle], A H g o] FPg IS

A

°)

FESheT) oo 283 Al AV E B4 Elebr S AASH] 8, 7] e
A
[}

N

u

}\ T .
14000rpmol) A 533t 14 2] 8har, s Rk F 5ho] Aol Abg-shlt
[89] -NAPS-1-PE i3l Bl EF ol FHE 9 A X

[90] NPO1 -& 9 300uL, PCO13 CHO1 27 1mLS F-8]-& 719l &gt} oo
ol gk Fol

FAH S B3 dEo] FAH F AESE F7]18 v E 4213] Al 78]
Al A7~ E FH53] BoTAY X F 712 7] (vacuum decicator)©l] overnight
Baskel §7181% hAl3] A7 5k SmLel PBS 8918 5287
A7bshan 3032k kA kgl ). el = g o] WolAwiA et g ol
WA H AT, Aol s WolA A Fol 23 R LTSk 13 e
WO 58 283 Ne) B ukEa
535tk o]of 283} A
14000rpmof] A 537+ LA+ %

[91] AP LS T3 B EF (empty B EF) ol FTHE A E] A%

[92] -S1PSL AP F & st A EF ol FHES A=

[93] a9l o] gl empty S1P 3HF 2] 55 0.9mLY} 5mg/mL2] 5 52] AR -& 4 (AP42
FHEto| =
Asp-Ala-Glu-Phe-Arg-His-Asp-Ser-Gly-Tyr-Glu-Val-His-His-Gln-Lys-Leu-Val-Phe-P
he-Ala-Glu-Asp-Val-Gly-Ser-Asn-Lys-Gly-Ala-Ile-Ile-Gly-Leu-Met-Val-Gly-Gly-Val
-Val-Ile-Ala, Sigma, USA) 0.1mL-& -5 -& vlo] e(eryo viah ol il 2 412 v
N A A 2ol A 303 o) 53Tt oo Aol A s A 7] AL, Rk 7o
NA A o] A ThA] gttt o] 3G 33 WHasto] 7] &S xFeh=

¥F ol EE At T2 A4S #dl o] ¥ ¥25F 100uLE w20l

EHFAR Folshgh

i)
Ot
S

[94] -PIPS AR FUE T3l el EZF ol HEY A X
[95] g2 o] gli= empty PIP §H- 2] £ 0.9mL} Smg/mL2] 552 AR £
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0.1mL-E Y58 1u}lo] H(eryo vial)ol] HaL 2F 4] o} 2 A4
Y5kl oo A2l A allE A 7] AL, aRkE S Qllliﬂ;é_l—/l\—
WEstadth o] A4S 33] W sto] V] S ¥ 9ehs HEF oFHES
AABIGTE T & 23S 98 o] 8] £5F 100uLE vpg-22oll FFFALR
Fo et

- Cyclic PIPS} Af @9 & sl dE2F ol HE AE

gFel o] §15= empty Cyclic P1P & 2] 5% 0.9mLY} Smg/mLe] -552] A &4
0.1mL-& 458 vlo] Y (cryo vial)oll ©al 2F 412 tF 5 M A A Aol A 304 o] 4
Y&ttt olo] Aol A sl Al 7] AL, awkEk geof] o Ad Aol A TRA]
WEstadth o] A4S 33] W sto] V] S ¥ 9ehs HEF oFHES
Attt 52 43S el o] 2] EF 100uLE vhF-22o] SHFALR
ol shoieh

- NAPS-1-Po}t Af F S Fidte B E2F olFHES A=

gFelo] §1= empty NAPS-1-P & 2] 355 0.9mLY} Smg/mL2] -552] AR &4
0.1mL-& 458 vlo] Y (cryo vial)oll ©al 2F 412 tF 5 M A A Aol A 304 o] 4
Y&ttt olo] Aol A sl Al 7] AL, awkEk geof] o Ad Aol A TRA]
ekt o] B4 & 338 REnahe] 4] S E9tehE g EF olFREES
AR s= 2AdS Al o] Y EF 100uLE vhF-2oll THFALR
Fo et

AZA YEF oFFHEY A 27| §3

Aol AlzH 2 EF ol HE 2] A =7]+= ELS-Z (Otsuka Electronics,
Tokyo, Japan) 8] & Al| 222} o] W o] 2 A}-83}¢] laser light scattering % H & 2
S48 B 2% olsvH E Q] 944} A.7]5= Number distribution & 2
HERH AT

]_0 2 Hﬂ/\] Xé%—-

g71ek Aol A x£d WAlE vp-2o] HF A 657 2] Balb/e TH-2E
Al o) A2 AL, 7 4nhE] 2 5FSITE AT 9F 9] PBS, Alum, S1P (EB101),
P1P, Cyclic PIP, NAPS-1-P& 315l o] A 25 WAlS mpg- 20 Z5FA)
3}0314_ g}_or/\r/]_ 100ML/K/\1 /\]_ o}oﬂ @) D:] 100ML g] J_}_ _Q_oﬂ oﬂ A o‘t SOMg/]
AB F21 of 1.08mgel A @A E 2 Fe 2~ E)0] EE o Tk Al
FR=AS 3T AR 2 HFE 3l PBS= AR @0l §l=
SANERT R ALEEY AL, RToR SlPSﬂr Alume AFE-3H TF Alum-2
9] AR SR T2 WS £ o A 22 el A slol T

S RISk oE AFEEY A, SIPE A QA E S v usts

W&%gi AHg-8t ol T

shnod FAY 58 24

S S A S o] The- o] WA A E HE F 37, 27 WF F 275} 4F
Foll Fole A3 aho] 23 HE F257bA) = AL Z 1001500 A

001'

2

FH
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AF 3L, A e 4= A ol = A A € 2 300-400u] 4 == A F S, g2 ol A
1400rpm & & 10+-1F A H el et A& welaivh. A7) Dol A A
A& vhat ol S48
-E IsG t;s:]-a]: .7‘_4.23

96 well plate®ll AP T (lug/mL)S '}l A0l A 354 vh-g-A] F o
olo Zh wellell A= §NE& A AL &RV oR B27) ¢F & UAEA| (7]
HA dH)s oo 24 89 (0.014M sodium phosphate, pH 7.4, 0.15M NaCl, 0.6%
albumin, 0.05% thimerosal) 2. = 28] 3] A1 3} Z) welloll A 7} T}, Aol A
INZFE & BE AL F 0.05% E-91200] A% PBSE SH A % 831t} o] o]
Horseradish peroxide”} 2 3% ©] 2}8}A| (goat mouse IgG conjugated to horseradish
peroxidase, Boehringer Mannheim) & % 7}8}aL -0l A 1A|ZF & QF HE-G-A] F 1
olo] EQ-E 373 PBSE 5 A o] & th2, 418 9138 100ul
Mﬁj%MMﬂﬂMMmmmmM%m£MMmm§ihﬁr7”gﬂﬁ
153 2F B A Z ok A -G-& SRS HTbete] SRS oo FAEE
HBAWMWMM&MMM%EU%&%@&%45&Lﬁ$%4Qﬂ%
#5702 014 ) o Atesich

- IgG isotyping 54

o|x}alA| & thL-9] AL AFEF AL A osta= A &= IeG =43 e
W o 7 A48T 55 1gGl, 1gG2a, IgG2b-S- 2] 341 i= horseradish peroxidase”}F
2 3¢ anti-mouse I1gG1, IgG2a, IgG2b (Bochringer Mannheim) & AH8-3} $1 T}

AT AA ] FA4 ol E7pel 24

mh-9-2 o A A 521 Raw264.7 A X (3h5 4| 552 3), RPMI 1640/10%
S Elol L% M%) B 45XI0YmLE AR 5ol B8 Wl ol Lps
(Ing/mL)2k S1P X P1P & 2 & v Full % & 3] 4 5}o] 5 5 (20nM, 100nM,
500nM, 1000nM) & A ] 8t 31T, 37°C, 5% CO, W 710 A 441 3F &b vl gk 2
AZ oS G275 o] 4oCe]] BAEG ) o]o] Sl o7 Hu|g o 24
o) E7}el 91 TNF-a2] % 5 £ ELISA kit (BD OptEIA™ TNF Mouse set)<
Az o2 ALgato] ZAaoleh Mg AE ALl Ee A9l 2 E
AEEe 14T A4 el BEE S48 H,

& vh9-229] ¥4 A X (splenocyte) o 4 & Th1/Th2 #o] E7}Q1 £4

g719k ol HE 3 vp A2 N E B S A E8to] HAA X E 58
ﬂa?WE:MMMwaﬁM%ﬂﬁﬂ£%WVW¥mﬁﬂmﬂﬂgg
PBS & 2 A o] 5= F-of] 1600rpmoll A 5%+ YA 2] sttt v AAM ¥ E =5
spetshal, 10% TEHO}?:%‘% g3k RPMI 1640 Wi A] 2 37°C, 5% CO,
w g 7]ol A vl el vk, Dozl vl Al Eoll AA T ko] Ap A o= 724KE
SR UM EE A A=A

ol o] u}-9-2x H]AA| Eo A ¥-v] = Thl 4ol 7+ (TNF-a) 2} Th2
Ao &£ 7}R1(IL-4)E ELISPOT (BD Pharmingen) 7] E& Al Z=2} o] Wit =2

]I
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ALg-8e] 4a3l Sl Tl Mg w1 Q) 3= spot] E S A FE] Mo ETIRIE
TH| 8= Al £o] 425 v alsk gl

92 AR A EF PCL2cel)o A 9] 55 HAF

Trtsharaef Aol 9] gk A1 A M 2 o] Abd ol Ol sk PP} FA o S
A3 8l PC12 A| 35 (KCLB 21721, Korea Cell Line Bank, Seoul, Korea) &
ALEsEl o, PC12 Al £ E 10% F-E o} & 7} 1% penicillin/streptomycin ©]
Sh-f-5 RPMI1640 vl %] ol A 0l 93} S1 o, vl k=712 37°C, 5% CO, W & 7] ol A
Hl] ¥F 8k

A 22 24X 78 vl 93 Fof] 2mM 5 %71 ¥ == DMSO¢] ¢ P1P, Cyclic
P1P2} NAPS-1-PE | X] ol & 4] &}o] 10nM, 100nM, 1000nM ©] ¥ 55
A 7FEA T} 1A ZE vl oF $oof] 350uM H,0,Z &7 Al 3ol Z 71sho] vl 231 Tt
olo] A3 A &% (cell viability) =72 218l 6A] {F F-ll Ez-Cytox(F+4) &
o]-&5to] 450nmell M FF =5 S8 to] AbstA ~Ed 2o gk PIP2}
FEAES a5 5935 Apell & gk Al EAPE -2 350uM #HA2E8F4= 4
i aloll 10uMe] ABE A 2] 3Fal 244] {F F-¢l] Ez-Cytox & ©]-&3to] ABell o g
Al SEARE O T g PIPS} B Ao §5-& SA 8T

AA ] 1.LPSE &A=3 th 2 Al EF 0| A Thl Ao E7121 9] W3}

A1 AD WAl o] 7f kS 9] 81 A= Thl W HE-S-2 o A 3}i= o} H E 9
ko] =20t} o] & gFR1et7] A &l], LPSE A M EZE =35t A&
Tttt LPSE A A & A}=3514 Thl Aol E7FQIQI TNF-a.9] #-H] 7}

A A 3] F7FeTE A= = 10l 71 Al ol o] ol v vk} o] Ing/mL Y]
&5 LPSE A=3F 49-, Thl Bt} o] 9154 AQTETFIQ]I TNF-09] 4] 7}
0% 748k A 0 & UEbkaL, S1Pe] - F 29 E 4 0 & TNF-a] ¥-H]7}
oFstA A adhE A4S HolARE PIPE A e gk ol A FhoEAoR
TNF-a.9] 4] 7F A A 8] hasshi= A4 &2 HEbth 53] P1P<t cyclic P1PO A
TNF-a2] #-8]7F A A3 hashs 21 o & et} (3 1-1 WA 1-4). TNF-a9]
A7 Al E-5 1000nMol A W] g A3}, S1P2] 7 - 19% A 52 o Al 8|
PIPO 7§ 52% B =5 A2 SIP Brh 30 A% %-2Thl oA 345
LFEFH TR TNF-a.9] ¢Fo] ZhAsh= 212 Thioll o & =5 = A w30

A fth= onf o]t} =, TNF-a9] 4ol #h4sh= 21 Thl H vk 9 A
a7t Evhe AE o g whebA S1ps) Bl aste] - 9] P1P2} cyclic
P1P7} Thl WS RE-g-& A A 3] 7oA A a3t} o] 2] & A 7<= PIP9} cyclic
P1P & # o] S1P9} H| w3l o] ThlE A A &hi= &2 24 AD WAlel] B} 783}
AFEE = k= A& LRI

T 1-11LPSel ol & A=+ o 2] Al ol A S1P<} PIP, cyclic P1P, NAPS-1-P2]
Thl A HE-E A &7 (10nM)
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LPS A&
2. 2Xel2
™ Al HE2 SiP PipP CPiP MNAPS-1-P
_ OF
TNFa & Bh{ 14400 15000 13350 10600 15000
(pg/mL)
TNF—a - o o . o
A A Ol R 2 - 0% -4.2% 7.2% 76.3% 4, 2%

E 1-21LPSel ol &l A=+5 o) 2] Al E ol A S1P} P1P, cyclic P1P(cP1P),
NAPS-1-P2] Th1 H 9 HF-E oA & 3} (100nM)

LPS 2| =

25| @2

TEIRREAT L gxa | ogp pip PP | NAPS-1-P

o Ok

TNF-a & 550 14400 | 13880 | 12500 7800 15200
{(pg/mL)
TNF-a ] y )
o o1 2 - 0% | -4.2% | 73% | 26.3% 4.2%

[X 1-3] LPSol 93l 2} =5 o) 2] A E ol A SIPS} PIP, cyclic P1P, NAPS-1-P<]

Thl A Hk-e o4 &3} (500nM)

Y EE
pE 2 e
TELFAET ) xa | gip p1p CPIP | NAPS-1-P
. [¢]3
TNF-a & 550 14400 | 12700 | 10000 7500 12200
(pg/ml}
gﬂ;ﬂ;‘mg 0% 11.8% | 30.6% | 47.9% 15.3%

[3% 1-4] LPSell o3l A}=¥ tf 2] M| Lol 4] S1P9} P1P, cyclic P1P, NAPS-1-P2]

Thl A HE-E o4 &3} (1000nM)

TS EE
A DE
e RARE L naa | gp pip CPIP | NAPS-1-P
. ok

NF-a & 550 14400 | 11660 | 6940 7550 10000
(pg/mL)

TNF-a N N .
o 0% 19.0% | 51.8% | 47.5% 30.6%

DA 2. P1PS} F Ao NPA X BE a3 HF
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[129]  &=sho]m = AtstA] ~Ed 2o o) g A EAPEE o] o7 H B2 415} 4]
2EF 2o o g A A 29 A}‘ﬁ of th3tPIP 249 F5S =431}
A= 52 9 30 71 A1 o Qi o]of] e nhe} 7ho] PIP, cyclic P1P,
NAPS-1-P 2.5 350uM Z4kslA-0 o] gk M M| EZ 2] AV & RS 3HE 8509]
NE-S gole 5= Ik A A A FEl 350uM ] HAFE A A P EhA
AN A FE 2] F90%7F AFE E A7, 100nM 2] P1P, cyclic P1P, NAPS-1-P &2 &
A et A9, ANAMETFAPEE A @& A o2 Ve (5 2). kA PPt
1A 4kl AE el 98 AAME RS 923 g 31k7) Q)
AZAVE BSE Z3 d=stoln o = A 8 A 2A #-85H APﬁE‘
A5S YER = Aol

[130]  &=slo|wHol A 714 F a3 A2 AR F 4 o= 4kel ) ~Ed 27}
A SFaL, Al ghato] =7t %7}3 27 A 3] Al o] o] o] X1t o] of] ABE 1%
AE Aol ek 85 EaE 25k dubs % 30 7145 o] e ofo]
e BEef o) Al A 329 IOMM/] ABE A2l 3ha 50% o] Aol Al Al o)
o] Fo) X Xk, PIPS} 1§ 5 A Al dt A9, AAMES APEE A ke
20 &2 YEFG T (2 3). waEkA PIPSF 1 H- 5 A4= ARY] E2] 07 AFE1H
2EY 2o o g AAAYE HEo -8 a7t lo], A ¥EAE B E Fd
dz=stol ] oW = XA, 53] WA ZA fF&5HA AHEE S
L ERY = o)t

[131]  EE3F I 300 e vhep o] AR

S FAS=PIP Y EF ofHER
A9 vh-20] & A (serum, f‘z}iﬂ%— ?H’r%}

J=3 )E ﬂ‘j/]@%]‘ol‘oﬂ
ANZAM ] APE & of e = Q)= 2 Yelytt)
[132] A7 AifE B = P1P9‘r i]t AAMELE B33 552 7HA
o il IE= X 85Al &= B, AD WA 7H to| 1A WA & Fi ol HER

[133]  AA cﬂ] 3. E]E" xﬂ?ﬂ OHTHJE«I ?Jx} A7 &4
[134] Aol 714 € vl o] #|Z% S1P, P1P, cyclic P1P, NAPS-1-PE 3-5-3t
YL Az T YA A7 E A48T S1IPSFPIP R 1L 524 £
= 7 A A ol 3= o} S 1| X X] K3}, SIPL} PIPL] E Ao o]
HAglol Bl £F AR A REol AN, A AV Zad A g 5o g EF
O}FHEE AL o}oﬂgll S1Pu} P1P &7l #AI§1¢] 100-120nm 5] Y42}
A71E BT (5 4).
[135] 1= 4of] Ve vle} o] S1P g €] <5 0] 105nm 4 0| ™, P1P &
2] £ 52 119nm, cyclic P1P-Z 122nm, NAPS-1-P- 129nm= Y EFRES ™, 9] 29
7] Migte]] JFE& JEMNA 5S4 Ak 2ol whE ol FHE =
HEF AG e 53] 78 a34E el
[136]  AAld 4. A AT SA
[137]  SIPSFPIP 3 L A& &3 WAl T8 &4 5 Alxsho] vp--20 13}
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HEW F 3500 23 WEW F 7427 5h 45 Foll vh2: Pol e Qo) FA YA
o5 215k gith. Az = 5o 7415 o] Q1uk. o] o] vhebe uhs} o] 23
AE®F AR QAT B AL FAL 5 Y, SIP A
WA 5Th PIP7 35 WALl A @A) A5 o] Al ¥ Ao vhebul
(55, % 2). o] & AoH=Thl WG A Alshiz e} 29 Al g
QA 3k, SIPE WEOI 7 WA F1.0] 29 G o] A o] ul - vl vhehbg
FHNETOZ AHGF AlimB T e A A 58S DAL, ol v

FREA

AR PIPEE I §EA 7 AN AH L BE T 9 F45381= Th1 S A8
Aol B2gE FogaL, Al e molF s 2 AR AN
A7) Aupis Bole) b PIpe}t 1 FEAE AAAEE BEEE A5 S 7HA
ol iz A5 A= 28, AD WA kel @A S s ol ER
&8 AHeE 4 e UERIY
[ 2] & & ARkl w2 AD F5. W20 o @A 7he] W s}
AD FE wiMeo] #@t gt
ALt
PBS | Aum | SIP PIP | Cyclic P1P | NAPS-1-P
ysd 0 0 0 0 0 0
1A 4E
% o 0 | 140£70 | 140480 | 860+90 | 140%50 | 84+50
T T
exl MF| | 12000+ | 4000= | 51000+ | 11000+ | 5600
$ 2% 3000 | 1500 | 1600 2500 2000
2% ®E| | 11000+ | 4800= | 48000+ | 9000+ 5600+
%457 3000 | 2000 | 2500 2000 2000
A Ao 5.AD T B WA & 9] Isotype & A 7} H 3}
AA el 4ol A A7 A 7F Th A G ubg-oll e A A7 ¥ 9=A] of ™ Th2

Ao gk-g-ol o s A WA E A=A Felsr] A8l 1gGl, 1gG2a, E 1gG2b isotype
A 7S v uEtg et Ak 6 2 700 71 Al o] Atk Thl A <20l 23
IgG2a%} IgG2b7} ol A A B %] v}, Th2 W S HE-g-of] 2] 3] 4] = IgGlo] Eo]
A3t wrebA 1gG1at 1gG29] &5 B] 8P Th1/Th2 A Rbg-= -7 o
AT 22} HFE T 45219 FAS o]-&38) 1pGl, IgG2a, IgG2b 3FA 7FS 8] L 3k
A3} Alum} S1P BF IgGlo] Bo] AT} (31 3, £ 6). PIP = 11
FreA & o] Folxl WAl o] A IgGle] Wol A E = AE g0 & A
P1P9] 7% 1gG19] A o] 7HE = A YEb o, Alum™} S1Pel| B 3] 5-20H]
5 22 1gGl FA7HE Blvh dwbA o2 Thl A ub-g-& F 58k 45

- 3T
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1gG1/1gG29] B]&o] 1Rt} & AFEH o)A gk, Th2 A HH-&-& § &= 749
IgG1/1gG22] B]&o] 1Rt} A =2 312 Yebd, *a‘xﬂ;cz Alum9] 7 $-
IgG1/1gG22] B]&-©] 24. 6%350111], P1P2] 7% o] ®Ht} =& 28.1 8 YEFYT (&
7). Alum-> Th2 A HE-g-of] ol 3 A& A 3H= A o] LA 7] W-‘E’:ﬂ]
o] e} H] w &}o] Th2 HHHHE-ol &gk ghA| A Aol o} g3 g5 2hi=
plpo] uﬂ/\] ZM ,] o]__n_ﬁﬂ Efg,_/q ﬁjjrxq eR=4 /\}gg 2= o)\%E UrE]rLH A=
Zloltt,

[3% 3] AD X WA 59 Isotype @A 7} H] 1L

AD T2 S A0 B BRI
PBS Alum SiP PP cyclic P1P | NAPS-1-P
laG1 0 5800 1200+ 27000+ 6100+ 1700+
2000 A30 5000 2100 600
lgG2a 0 130+80 0 280+120 0 0
lgG2Zb 0 110+60 0 670+200 0 0

A Al ¢l 6. Thl #°] E7}] (TNF-¢) % Th2 A o] E74] (IL-4) A8 A
AD W21o) A gA = X 5 g -5 WER AL, Thl S uhg-S 285
A71el, A S 55 Th2 HIHS& 538k slo] dasir) o
skelelr] el W gt vp-~2F 8 Aofx] v M = Th1/Th2 H J—o—%
W& TE Th A HH-8-8 F- 581 Alume] - L4+ 514 02§29 317
7F8hE REH O] TNF-ai= 714 o2 f-21314] &= 715 RSl (3 4, 52 8).
ool ¥kaj EB101 ®Alol] Ab-&3k S1PS] 7 9-5 IL-4+= A 4 & 2|8}/
T 7FSHAIRE, TNF-0:= A4 &2 F-o 84 Al S7FebA] &9ka, IL-42] 72
AlumBE.tF 53 A3E Bola dvh. & g o] PIP A1 9] 749 Alum7}t
AFRP7EA| & IL-45= A A 0 2 F- o8| F7FeA TF, TNF-a= 5 A 4l Q1 79| g
Z7HE HolA &= A o2 YE T PIPS] 749 IL-400 A = Alum .t} & 7]
el AL, TNF-a3= 42 %42 Holal 1t} =5, PIP7} Alum3} ¥ 2l 3}e] Th2
HARES-S F7FA 7] 3L, Th1-& QA sh= A 7E Rolal gl

L3 S1PQ B) L Eke] QIH]E 2 A ¥ 2 8 ol A TNF-a A A 515 A B
A3} PIP= SIPEU 39 = =& g 95 Ho|, QH| B A g A= PIP7}
S1PR.T} total [gG 2} IgGl12] AAl ol A= 200 A% & &35 Holal Ut} Th2
Mol 711 Aol M & P1IP7} S1IPH. T} Th2 Aol EFFQl o] A8 o]a1,
HET] 2 Thioll 71918k TNF-ai= ZAA] 7]= Hola glomFE pPIpPESIP
EE} z‘sc}jﬂ/\g/kég l_r;o] Hﬂgo;,_xl% = Thi Udqu‘ﬂ'*o‘t
BHaA7E a5 7HA AL A

el 71 A gk vpef o) A A kg Aol ETFQl A& vl algk A i
PIPS} 1 F5AE g8 MAE Th2 WoHk--& Z-7FA1 7] 5, Thl A HES-&

(ol
=

xo to

A~
T

ol

o
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A= 25 YeEld ol AAMYE R a5 9lo] AD oW =
A BA = =5, AD BA Aol g4 A S 5= ol rHER {861 AL8E
T V& YEdTL
[3% 4] AD X WAl E o] Mol E7)l A kA vl
AD 5 WA D=
Cytokine - T
(pa/ml) | PBS Alum S1p PIP | cyclic PIP | NAPS-1-P
La 327+ | 1826+ | 11.84+ | 24.21+ 12 06+ 11.04+
1.51 4.95 2.95 5.25 1.25 0.78
TNFq | 16.85% | 375+ | 3625+ | 255z 42.9+ 40,4+
9.58 13.21 20.15 11.21 15.52 15.52

o gl A B9l oA 49 A ol thate] A5 A sk A 7 Bl

APz ofol] FY = A ok i chgol T Slel A el sk Qi

w19 /B A ol 3 IS ofe] W D A Fo) P B

A 9ol &ahiz glolh,

Boago) A AL H = BE )& Gl
sotol A $e] It

¢
¢

2 AukA o 2 o) 5hz vhe} gL ojn] =
LG I B A A o) ARFROE /A BE F R g B do]
R



WO 2017/213341

@1

[7d - 2]

[ 3]

[7d - 4]

(%% 5)
%45 6]

(7478 7]

[ % 8]

[47% 9]

[7d7-8 10]

PCT/KR2017/003804
22
2 o
4THEH
PIP(¥] B 223 3124)-1- ¥ 229 o] E), cPIP(O-#10] &2 P1P), 3=

NAPS-1-P(N-0} A &l 5] & ~ 3 31 A1 .| 2 5] o] E), IE1= 0] 59

01:6‘]—%—] o7 3 1_9_7].18‘@ %% gz__?;j:]'_g—],b udg_]ﬂ 27]_;(%]

A1 gl lojA,

27] PIP(H E 2~ 3141 1-X 25| 0] E), cP1P(O-#-0] £ 8] PIP), =

NAPS-1-P(N-o}A] BAE*%E_/\] - 23| 0] E)S WAl & ~(dose) &

lug WA 10mge] & 3z

ﬂlﬂw:ﬂzﬂﬂq%ﬁa

WS EeshE Aoy iz %
ol

L S
| 3 3ol oA, 7] 2 EE ofE RO
[e] = 65

24

&
(e}
S T
sh, 7 WS A= 9 E2F FH
| 4 @l o)A, 471 oFst 24 2
A o] o = A w7 E %
PIP(F E2 311 1-E A F o] E
NAPS-1-P(N-oF Al & 31| E 3 51411 2~ 5 0] B), Fi= o] & 2]

ofotA 0 % 587 e H & Foldhs WA E T8k A oW L=
A3 .

PIP(¥] =2~ 314 -1-F 5] o] E), cPIP(O-#0] 22 PIP), 1=
NAPS-1-P(N-OFAE 9] E 2= 31 4] - 1-FE 2 0] E), IE3= o] 5 9

&
S

2
oot v

), cP1P(O-#}o] &€l P1P), I+=

ofstA o= & &7bsd d= 24 Aﬂ}:Oﬂ A st A E L85 Th
HARES F7FA 7131, Thl HAHEE-S oA o}~ rigs:
PIP(3 E 2~ 31A-1- ¥ 2~ 5] o] E), cPIP(O-#0] & ¥ PI1P), &E+=

NAPS-1-P(N-o} A & 3] = 2~ 314 -1-3E 49| o] E)), I5= o] &9

oFgl 4 o7 & 875t & A AAE A shE ©@AE X3ste
A AEY A = ol 2ol = v B S Eto] ol o) gk A A3 ALE
A Wy,

PIP(¥ EA 31 Al-1-FE A5 o] E), cP1P(O-#F o] &2 PIP), FEi=
NAPS-1-P(N-o} A & 3] E A3 31 A ]-F A F| o] E) o] AL g} AE ¢ A i
ol Z ol = wet Feto] o) o g A A A E AVE A 85,

PIP(I| E~¥ 3121-1-E A5 0] E), cP1P(O-# 0] ¥ P1P), iL=+=
NAPS-1-P(N-o} Al & ] E 3 71 Ao 1- ¥ A 9| o] E) 2] W o 4| ¥ 2] Thi
HANHE A 9 Th2 AgRkg 53 81,

T



WO 2017/213341 PCT/KR2017/003804
1/4

[5=1]

120

100
80
60 +
40

HZEES (%)

20

Control H202 pip CP1P NAPS-1-P
350uM Hz0z2 +100nM &%

Control Ab P1pP cP1P  NAPS-1-FP Serum
el 10uM Ap + 100nM &

[5=3]
15000

2000

8000

3000

TNF-o. ‘84 2 (pg/mL)

Control LPS S1P pip ¢PlP  NAPS-1-P
Ing/mLLPS + 1uM 5&




WO 2017/213341 PCT/KR2017/003804
2/4

{®) Iequni salepnwn

i e s iy
P s 2] “”‘

(%) 1equinN eslBINWIND

i b iy
w =2 o f=3

Diameter (nm}

10

ke i i ] ;
5 5:‘?; - o w e

~ E%) Bquny pluseliia

W £ T &
Lelowm @ W 8w o

2 {%) sequuny eljusisilin

%) seqwiny saRIIUING (%) lequnn saeinWNg

& 42 L

: 8

G

‘i{}iamsﬁar {nm}
Diameter (nm)

8

) ) e ) .i ‘ - = % i L 3 (£33 £y
s e i e 5 L g iy &
= A - - i b e

(%) jequiny (ElueIeL IO

(%) iequny jerjueisjiig



WO 2017/213341
3/4
[5=5]
60000
™ 40000 -+P1P
gi “@-cP1P
o
ri . s NAPS-1-P
W 20000 OIAEE, ectp
= A U
0
[5=6]
30000
25000 HlgGl
migG2a
N 20000 W1gG25
="
0 15000
e
0 10000
5000
G - R T H m
P1P ¢cP1P  NAPS-1-P  5-1-P Alum
FH UM A
[5=7]
IgG2 =1gGla+tigGlh
100
Li1gG1/1gG2a
o 80 MW.‘.‘,MW,W.«w.‘.ﬁ,IgGlﬁgG?h
b~ ® IgG1/1gG2
B
60
*3
)
< 40
Q
143
=20
0

FEUMF

PCT/KR2017/003804



WO 2017/213341 PCT/KR2017/003804
4/4

[5=8]
50

40

30
AIL-4

8 TNF-a

10 -

Mo £ 712! 2 (pg/mL)

{

p1p cP1iP  NAPS-1-P S1P Alum
SHMAMA



INTERNATIONAL SEARCHREPORTYT

International application No.

PUT/KR2617/6638064

A, CLASSIFICATION OF SUBJECT MATTER

P A
i1
i

According to International Patent Classifi

ABIK 31/661{2006.010, 461K 39/39(2006.01)i, AGIK 9/I27(2086.81)i, AGIK 39/60{2006.01}

cation (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched {classification system followed by classific

ation symbols)

ABIK 31/661; COTF 9/11; AGIG 19/08; AG1P 17/00; AGIK 8/68; COTF 6/22; A61K 31/133; A61K 39/30; AGIK 9/127; AGIK 39/00

Korean Utility models and applications {or Utility models: IPC as above
Fapanese Utility models and applications for Utility models: IPC as above

Documentation searched other than miniminn documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of

immunization, adjuvant, Thi, Th2

data base and, where practicable, search terms used)

eKOMPASS (KIPO intemnal) & Keywords: phytospmgosine-1 phosphate, P1P, cychic P1P, NAPS-1-P, reinforcement of

C. DOCUMENTS CONSIDERED TO BE RELEVANT

vol. 2012, paper no. 376138, inner pages 1-17
See abstract; page 2; and figure 6

See the entire document.

in APP/PS1 Transgenic Mice", International Joumal of Alzheimer's Thsease, 2012,

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A CARRERA, I et al., "Vaccine Development to Treat Alzheimer's Disease Neuropathology 1-5,9-10

A KR 10-2015-0025286 A (PHYTOS CO., LTD. et al.} 10 March 2015 1-5,9-10
See the entire document.

A HUGHES, | E. et al., "Sphingosine-] -phosphate Induces an Antiinflammatory Phenotype in 1-5,0-10
Macrophages®, Circulation Research, 2008, vol. 102, pages 950-958
See the entire document.

A WO 2012-134134 AZ (DAMY CHEMICAL CO., LTD. et al.) 04 October 2012 1-5,9-10
See the entire document.

A KR 10-2013-0094547 A (PHYTOS CO., LTD.) 26 August 2013 1-5.9-10

D Further documents are listed in the continuation of Box C.

See patent family annex.

Special categories of cited documentis:

“A”  document defining is not considered

to be of particular r

general state of the art w

relevance

earlier application or patent but published on or after the international

~1

filing date

L7 document which may throw doubts on priority claim{s) or which is
cited o © sta'ohs,n the publication date of another citation or other
special reason {as specified)

i

“0”  document referring to an oral disclosure, use, exhibition or other
means

“P”  document published prior to the international filing date but later than
the pu(mty date clajmed

“17 later document published after the international
date and not in conflict with -“r]e -nphcat}(n
the principle or theory

filing date or priority
cxtea to understand

“X” document of particular relevance; the claime
considered novel or carmot be considered to inv 0]‘76 an inventive
step when the document is taken alone

Y document of particular relevance; the claimed invention cannot be
considered to imvolve an inventive step when the document is
combined with one or more cther such documents, such combination
being obvious to a person skilled in the art

e p 2

&7 document member of the same patent family

Date of the actual completion of the international search

1O JULY 2017 (10.07.2017)

Date of mailing of the international search report

16 JULY 2617 (10.67.2017)

and mailing address of the ISA/KR

Kereas Intellectual Property Office

Govermnent Complex-Dacjecr, 189 Secnsa-ro, Daejeon 302-701,
Republic of Korea

Facsimile No. +82-42-481-8578

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (January 2015)




INTERNATIONAL SEARCH REFORT International application No.
PCT/KR2017/003304

Box Ne. I Ohservations where certain claims were found unsearchable (Continuation of item 2 of first sheet}

This international search report has not been established in respect of certain claims under Article 17(2)a) for the following reasons:
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extent that no meaningful international search can be carried out, specificaily:

0

3. E Claims Nos.:
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