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AR, RS AR~ b Y Y 7 2R E TV S, Mg~ Uy 7 R,
§ R TORMBIAAE S DIEHIRIE DRSS T, MIRRIBISAEET DT & 6. flliDk
MZHDOIPELEEZEZONTE . LML, ZOROZET. fMis~ Y v 7 Z &k
W EIZHEBL DA~ b Y v I ARERTH DA 77U VRIOHILERR. #iRrik.
HLEERE, ZEA7, 8BS L7 EOR A eiilafkie 2 L T B 2 &3> Tnd [1-5]

AT TV UL aiE PP LRDAT UL A =TSN TS, BIEETIZ 18
D adil 8 HD BEBFHEIN., TNHDOMASDORITEY 24 DA VT 7Y V2B
T5 [6]e £ T 7YV TREET X/ BESOHFEERY Y FOEWZX Y EEDITT
HZoBEIND (Fig A)e A 77V 3ad@H. MR ETH 2 - AR RS 2
AT, UH Y FEDRES (outside-in signal) REISEN 772 E DML DT 7F v

(inside-out signal) (2 X V) EVEEORMERI &R D HHERA V7 7Y Vit~ R Y v
JALmRmWiEGHEEZRT (Fig.B) [7]l A 77V v efifas~ bV v 7 2L DM EEIZ
JERIZHEMETDH Y (Fig. CIZ—HlEZETFB). TNHOMBEFERIZK Y LEREHERZ 7
i3 55, HEEHOEMEOTIZDMZDA 7 7V AAEREIIAIHTH > 72,

)b Sl R S

Collagen receptors

Luekocyte-specific
receptors

Laminin receptors

Fig. A Integrin family Fig. B Conformational shift of integrin
from non-active form to active form

receptors

RGD integrin adf1 integrin a9B1 integrin Fig. C The complexity of adhesion
1 between extracellular matrices and
integrin
Fibronectin EDA and Thrombin-cleaved
OPN bind RGD integrin, a4f1 integrin
and 0a9B1 integrin. Vitronectin and
Fibronectin  Vitronectin Osteopontin Tenascin-C tenascu'l-C bind to RGD integrin and a9B1,
(EDA) (FAVE ) respectively.
s <) vs R



ZT T ZNENDA VT 7V VEREDRMD T= DT R~ ZAoME S vz, Lo L.
% DERBREEBIFHLH Y THLETEZ L0355 [8] (Table A:STHK 8 & D —#iek
). ENETNDA T 7Y NIRRT DA T TV UHBREITHE
R RIE T THB LB ENTZ, ZOXIREFRPLBUE. A V77 Uik
VT4 Y a P ARET Y RN E W B ER L o T, ZORR. A VTS
Vv e~ b Y v 7 R EOHEERIZ. BASLHCHRIEIRER, ML 2B & I 5%
REHERTERIBICB G2 2 LML LR Y. 20O OMEERITABEEN S LTER S
NTWd., —HTs AT 7Y OLEREEREZ bR X D ighicii+ 5 Z &3,
BARIZE > TIERICRVEIER 2R/ 2 BRI TS, EBRIZ, d A>T 7Y Ui
X9 BPUEEIE N 2 Y X< Z10E TS B FVEGE (PML) DIEAEZR & Z2 R LT
et 357 &, EELQHIENA#RE STV [9, 10,

Table A Integrin gene knockout phenotypes

al V,F  Noimmediately obvious developmental defects, reduced tumor vascularization
a2 V,F Fewimmediately obvious developmental defects, delayed platelet aggregation and reduced
al} P Kidney tubule defects, reduced branching morphogenesis in lungs,

mild skin blistering, lamination defects in neocortex

ad  E11/14 Defects in placenta (chorioallantoic fusion defect) and heart (epicardium, coronary vessels).
Chimeras show defects in hematopoiesis.

a5  E10-11 Defects in mesoderm (posterior somites) and vascular development,
neural crest apoptosis. Chimeras show muscular dystrophy

a6* P Severe skin blistering, other epithelial tissues also defective. Lamination defects in cortex and retina.

ai  V,F  Muscular dystrophy, defective myotendinous junctions

al P Small or absent kidneys, inner ear hair cell defects

ad Vv Die within 10 days of birth, chylothorax due to lymphatic duct defect

al0 V,F Disturbed columnar arrangement of chondrocytes, abnormal chondrocyte shape and reduced
chondrocyte proliferation.

all V,F  Greatly reduced cell adhesion and spreading on collagen |, reduced ability to retract collagen lattices,
reduced cell proliferation.

av  E10/P Two classes: embryonic lethality due to placental defects, perinatal lethality with cerebral vascular
defects probably due to neuroepithelial defects, cleft palate. Most blood vessels develop normally

allb® V,F  Hemorrhage, no platelet aggregation

aL  V,F Impaired leukocyte recruitment

aM V,F Defective recruitment of neutrophils and mast cells to bacterial and fungal pathogens; a defect in neutrophil
binding to fibrinogen and degranulation; impaired mast cell development and innate immunity;
a defect in macrophage egression from the peritoneal cavity.

aX V,F Defectin intraperitoneal recruitment and adhesive functions of monocytes and macrophages and their ability
to kill/phagocytose pathogens.

V,F  Survival advantage in P. berghei infection over a 30-day observation period
aE  V,F Greatly reduced numbers of intraepithelial lymphocytes.

B1 E6.5 Peri-implantation lethality, ICM deteriorates, embryos fail to gastrulate. Extensive analyses of chimeras.
f2* V,F Leukocytosis, impaired inflammatory responses, skin infections, T cell proliferation defects
B3" V,F Hemorrhage, no platelet aggregation, osteosclerosis, hypervascularisation of tumors

&

pa* P Severe skin blistering, other epithelial tissues also defective

f5 V,F Noimmediately obvious developmental defects

p6  V,F Inflammation in skin and airways, impaired lung fibrosis—all probably due to failure to activate TGF

Bpr v Deficits in gut-associated lymphocytes—no Peyer's patches, reduced intraepithelial lymphocytes (IEL).

B8  E10/P Two classes: embryonic lethality due to placental defects, perinatal lethality with cerebral vascular defects probably
due to neurcepithelial defects. Most blood vessels develop normally.

Abbreviations: E, embryonic lethal (day of lethality); P, perinatal lethal; V, viable; F, fertile.



M~ bV v 7 ZD% <13, A VT 7V UREAEHIE LT3 D07 I g bR S
NBTNF=V-T VT V-TANRTEVEE (RGD) EiHlZ4H L TWa, RGD I ZHT 5
Mifask < b Y > 7 R, avB3 72 ED RGD ik A 77V V EMEAEMNT 5T & T, IE&RD
AR, BA. BHHMLERERR EIZBS T 5 [11-13], ARG TH:H L TW S fflles~ b
VY 7 RATHDFATFARLF > (OPN) X RGD iHIZM LT avp3 £ T 7V v EFsE
FTBZETHAERIZEYS 5 (Fig.D) [14], £/, x7uaxZF > (Npnt) & RGD fd%l
ZHLTEY, a8l A 77V 2R sik & UTHIEREAICBI S % (Fig. E) [15].

—J T RGD JHRAFEA T 7V v THD ad R a9 A T 7V VIZHMBRKIZHEL L. %
PERRREICBY G- 5 [16, 17], OPN I3EIRZBHMiZZ T HT LT wd R 9 A T 7Y v EHA
ER 3 2 HERE 24 L (Fig. D) [18,19]. 21O OMEAEIZBEET Y &~ F° B CAasEiT
RICBEGT 52 LPHESIN TS [20,21]
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abB1/ a8B1/ avB1l/ avB3/ avB5 integrin

1 Thrombin Cleavage site
Aspartate Domain RGDQTain(s)Rm!sws Calcium Binding*
17 (4) p86.p95 (1)159RGDS (5) p2t6.g228
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Fig. D Function of OPN and its receptor interactions

OPN is consists of (1): RGD sequence amino acid sequence Argl59-Asp161 binds RGD-recognizing
integrins such as a5p1, a8B1, avpl, avp3, avps, (2): SVVYGLR sequence amino acid sequence
Ser162-Argl68 binds a4pl, a9p1 and o4P7, (3): Thrombin cleavage site-amino acid sequence
Argl68-Serl69, (4): Aspartate domain-amino acid sequence Asp86-Asp95, (5): Calcium binding
domain-amino acid sequence Asp216-Ser228-calcium binding, (6): Heparin-binding domain-amino
acid sequence Tyr165-Phel174 and Asp298-11e305.
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Fig. E Structure and function of Npnt

AT 7Y Ve~ NY v 7 ZOMBEAERNZRIEEENTH S DD, fikd X 5i
AT 7Y URREBEITBROETERMGEIR S WS, 22T APFETIEHRNA~ Y v 7
A FERERH A ZBA%E U, IR E LI R S 2T 5 2 L 2 BN E L THIEZHESD
oo AWHER O, BIRISDPRWEFE~DIEHZBIHEL TS (Fig. F).
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Fig. F  Development of therapeutic drugs focused on cell adhesion

KNG LIE. TNETEEPBE LU TD 3202 hicE & H 5,
1. Neutralizing antibody against osteopontin attenuates non-alcoholic steatohepatitis in mice.
J Cell Commun Signal. 14: 223-232, 2020.
2. Antibodies against nephronectin ameliorate anti - type II collagen - induced arthritis in
mice. FEBS Open Bio. 10: 107-117, 2020.
3. Nephronectin influences EAE development by regulating the Th17/Treg balance via
reactive oxygen species. Am. J. Physiol., Cell Physiol. 28: C699-C711, 2022.
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BIE HARTIRVFridmbiezAVEET V-1
R BETNVIZRIFTF R TF R F v O

B Faw

M~ vV Y 7 Z2D—DTHBAATAHRYF (OPN) 1. A T 7V v EofEs
A UCHIRNICR 2 72 7T VBB AT B 0wl A V" ThH D [18, 19, 22], OPN
DRED—DIT, HENIZ a EVYWEMZH T 52 EBEFOND [22], 4K OPN
V. RRHEZSHI. BRI, SRS K ORI 2 &Rk & 7oz JEBL L TV 5 avpB3
R ED RGD il A T 7V v EREET D [22-24] —Ji. Pu v EVYIBAI OPNIZ hu Y
B Yz X D kot B YIBRRA R ICAAE S DIBHERN T E F—7TH 5 SVVYGLR Jid
@ EE, HIMERIZFEBL L TS RGD JEHEFHED a4Bl BEI LR aBl A T 7Y v &4
£#9% (Fig.D) [19,25,26], OPNIZZINHRRRRA VT 7V v EFEETH T LT, Hillass
.. PEEE. MEE. BB X ORI E SRR EREEHET D [22, 27-30].
INETOWET. OPN BLREMUBLIEET N 3117 LAX—5XEEET L [32]. H
CARPEVERFS [21, BB R OBETY Y=FET N (20, 34178 &, bRA 78 H CRERRIZEE:
THZLAREEINTNS,

RN TO OPN DFEREMRNTIZIZ. OPN R~ R, MlAM A& /R 7 E & f2idrbfnbifk
BINETHHAENRTNS, LIAL, 7 ZAOBENEROHMARZZ VRGOV R
N3 U755’ OPN BEREICI % R IF T 728 [35, 36]. OPN RiH~T ZRFHAH X & 2 /%
DB ERCENTIEI RV — K&, ZD7EH. OPN TR 2 ikl OPN BERE % IE
MIZIRIT CE D HMBRTE L 5. LANCHEEI Y U <=FET AL H CHREMEIF R ET LY
HEALIZBIT 5 OPN BRI W B iz~ 7 2 OPN IZxtd 5 dhfindifk (M5) 1Z [20, 21].
THETHERLEZRY 7 u—F bk TH o7z, ZD 7D M5 Hilk 512 X D Hi 7 3 F 1gG
PABPENTHESNTLEV., BEKER EoBRGHZ RPN Z B+ 2 EBET VITIE S
BNEWVWSIREEDHoT, ZZT T, AWETIE MS HilRERITER L SRR 7 F R
VDVPNGRGDSLAYGLR Z <Y RIZHPET HZ L THY VA OPN ¥ Y RE /) 7 u—F i
tk (7 a—235B6) &R LERIZHWE,

JET N T —NMENEIPEIE R (NASH) 1ZIET7 Va3 — VPRI EFR . (NAFLD) D#EfT
BTHY., HRRBBEEPIZEAEFELRNIEPLET UV AY b e AT 4L« =—X
DREVBIRBD—DTH B [37]. NASH DORHITIINFIED BB 2 IGNER. R#EB X
PRHHEZ EBHIT BB [38], OPN 1X NASH IEB L O'NASH EF A~ Y ZADIMEE L O
JIFIE TRBIASTHE L TH Y .NASH BT MITEIT BINFIED BIER X OHEL o By AL 12 B -
THIEPRBEINTND [39-41], £Z T, {FR L7 35B6 pitkZz HW T, NASH #E/RIC
B AZ 3 OPN OiREMNT Z HIV & L THIEZ D 72,



B2 KRG

FEREW

AWFZe T L7= BALB/c 3 X C57BL/6 = R, fIIKFHIRLZAMGHBERS ()
W MBS 1Tk > THERBEN (H29-8)-6 5). CEBIFAIC L AEW G L [d
BT B HA RS54 ITHERLL THEBRZTTH- T2,

$i OPN £/ 7 u—F LGtk R
< X OPN IZNIET BB D ERR7F R THS VDVPNGRGDSLAYGLR [20, 21]%~
T AR PR 2 L~ A I o —<H{ilaTH 5 X63 Lt 21T\ . HAT
(Sigma-Aldrich) Kz TERE#EETTo T2 N 7Y R—=vDau=—EldRdd b5hi
Bz, PURRTF F2[EH L7z ELISAKIZ TR Z Y —= v 7 #2700, Btkao=—i3 =
RAFZREZBRVIRT ISR E>TY VI Nru—v i, v 7V r7u—v ol b
2R L, iU ROPN v RE /7 u—F itk (35B6: 1gGl) ==,

LR ELISA
50mM JREE/NY 7 7 —IZ OPN XU RV, AR TF R, 74 7uxsFv
(Sigma-Aldrich). E b &2 % 7 F > (Sigma-Aldrich) ¥ 7213 I = (Sigma-Aldrich) % 5 pg/mL
DIETHTHIRL 96 7 = V7 L — MZiRIE. 4°CT—WeftE LEHZT7To 7%, 0.1% BSA %
&3 PBS T7uvy X7 L, PBS-T (0.05%D Tween20 %Z& 3 PBS) T 2 [HIPe#4. 2 ng/mL
D 35B6 Hifk%z 37°CT 1 RIS & 72, PBS-T T 3 [MIpeiig. 5000 4578 L 7= HRP K23k
YL~ R 1gG (Jackson ImmunoResearch) Z45% = /LT 100 uL @M L. ST 30 s
EH7z, PBS-T TEEH#%. 100 pL @ TMB (SeraCare) ZHIZWEATT 15 2ricE U=48. 2N
g% 100 pL iz Kbz EikSEk, v~ 7ua 7L — Y —&— (Multiskan FC ; Thermo
Fisher) {Z& D 450 nm DR TT L — b 2lllE LG E 257,

MlaEE S AR

50mM RNy 7 7 —IZk hE=IZ<= 7 A OPN N-half @ GST @& & /878 [26)%
5 pg/mL OIBETHRL 96 7= L7 L — MZHME. 37°CT 1 BRefiliE LS 217 - .
0.5% BSA &% PBS T7 v X 7. Fig. 31Zm LIZIRED 35B6 VA £ /=13
v b a— itk (5A1) [4214£7E R T 0.25% BSA Z &3 DMEM (Wako) THEIZRE L. 200
uL OFMKREHE (5X 104H/well) 2847 = MITMA, 37°CT 1 BRIRIG Uiz, ##E U7=#
g 2B Liztg, &7 = L% PBS (200 uL/well) T2 [MIPEHHE. 0.5% 7Y ZAZ AN
AF Ly be&ET 20% AKX ) —N7% 50 L AR T 30 RGE U, #35 LziolbE
B Pt o1 4T = V& KT 3 IgkE U A Z 100 uL @ 20% K Tlizia S+,
<A77 =) —Z—1ZLY 595 m DPYRETTL—FrZHEL T, V= VIZESELE



DR 2 e U e,

mRNA DRBHRHT

EH< Y ZAB LU NASH EF NV~ T ZAONFEA 5. TRIzol (Thermo Fisher) ZHWT b—
AV RNA Z it U7=#%. LightCycler Fast Start DNA Master SYBR Green I System  (Roche)
ZHEMLTY 7V EA L PCR ZfToTce WTEMET Y bu— A+ & LT G3PDH ZHW
kg s (AACHE) ZHWTHRIE 2T 7=, L 7%E7F A ~—I Table I IZ/RT

Table I Real-time PCR primer sequences

Gene Sequence of primers
5- CCCGGTGAAAGTGACTGATT-3'
OPN 5. TTCTTCAGAGGACACAGCATTC-3
ot integrin 5. TGGAAGCTACTTAGGCTACT-3'
5 CTCCCACGACTTCGGTAGTAT-3'
o 5. AAGGCTGCAGCTGTCCCACATGGACGAAG-3'
o9 integrin 5 TTAGAGAGATATTCTTCACAGCCCCCAAA-3'
5. CTCTCTTCCAGCCATCTTTCAT-3"
a-SMA 5. TATAGGTGGTTTCGTGGATGC-3"
5. TCTTCTCATTCCTGCTTGTGG-3"
TNF-a 5. GGTCTGGGCCATAGAACTGA-3'
ColtAT 5. CTCCTGGCAAGAATGGAGAT-3'
5 AATCCACGAGCACCCTGA-3'
5-ACCACAGTCCATGCCATCAC-3'
G3PDH 5-TCCACCACCCTGTTGCTGTA-3
ELISA

OPN #2J%13 OPN ELISA kit (4e¥E/EMWZern) ZRv. B~ 7 Iz enilllE Lz,

It DHE OPN HifkipE ol

C57BL/6 =7 RIZ M5 Hifk £ 721 35B6 $iifk 7% 300 pug/VLTHIT 1 [A] 4 88, BN G2
frotz. Pilk#EE% 1. 3. 6 HiRICMAEZ XL 72, [FUX U 21t %2. i~ 7F K
VDVPNGRGDSLAYGLR TR L7 96 7 =L 7L — Mz 1 BEERKISHE. M5 ik % 7=
1 35B6 PifkIT KT 5 HRP £k —IRHUAZ IR L 45 5712 TMB TRASE, ThZTho
FERPUA TR L itz o Te ik Lz,

AVAFNY v ABREFLE (ConA FFEK) DR

C57BL/6 =77 AT PBS TIAf#R L 7= ConA (Sigma-Aldrich) % 10 mg/kg THEHRNIZEG- 21T
272 M5 HifkEB LT 35B6 Hifki ConA #e5-0 15 BEIRTIZ, ~7 2 1 ILHHD 400 ug DH
BTN G- 2T o 7. 24 FEEZIZ ALT JEH DIk & . HE Jtaa 72 8 O il % [B1
L7z Mg ALT LOUWIERERIR 77 brdtiE (DRICHEM 5500V ; Fujifilm) 2 FHWTHIE L, B
KDL Image] V¥ 7 b7 7 & W TN L 7=,

-7-



NASH TNV DR
7 BEOHED C57BLI6 =7 RIZEEENI 2V v REZ A FF = EEE (CDAHFD)

(Research Diets) % 8 MG 2 7. Pk 51X CDAHFD #afEd Iz 2 [B] 8 AR, Pilk%
HEEPNIT 8 5 U 7z 8 BRI% ALT LNV DJIES X T OPN ELISA D72 D filik 2 FRHR L.
HEBXIUGI U TR Ly R dicifiEzhit Lz, a7 -7 vafiid,. YV U AL
v R T IZ G & NI IR O B Z 37l Ly Image] ¥ 7 Py 7 ZHWTERILL
Tco AT—7 1 OFRBUIHLT T —F 2~ 1 Hifk ab34710 (Abcam) ZHWTEHii L7z, /37
7 4 UBTIE O T FiZ. X — T — DRI WL 21T o 72,

NASH BT NVOEREE D R 3 T7I&. EL N OFAMFEAE TRV GHG L7z [43].
1) NeWikAs
0 : IEW¥
1 PO 33%LL RITKE
2 T 33-66%IT 8
3 ¢ O 66%EL T
2) IFHfa BAEREER (NS —=27)

0 : Ml
1 EnFEkEAPH
2 hRE
3 1 ZH
3) INFENZAE
0 : Ml

1 208i8HD 2R
2 . 20fEEHIED 25 49EER
3 2088 HED 49HLL

JxRR7ay b

PNV FTE Ak x> 7 7 — (50 mM Tris-HC1 (pH7.4) , 150 mM NaCl, 1% Triton X-100, 71
F 7 —BHEHRIH 7T (Roche)) WTHRETFHA XL, L% SDS-PAGE T
#EL PVDF BLCHEE LTctk, 7uy X v 7 &fiofk. ZD#%. OPN B H—WwpifkE LT
PL OPN Hitk (0-17) (S Mmigerr). b a v B BIWiRiks BAOHT OPN Hifk & LT 34E3
ik (EEMBIZERT) . 2> ha—nL & LTHLB-7 7 F U hifk (Wako) ZRINS 7, Tk
B 212 HRP £23% —RPik 2 I & ¥, ECL ¥ A7 A (PerkinElmer) 12X VR EH, X i
7 4 WA (Wako) TGS HT,



e LEE

FERDT — XX Bl £ EEHERRE (SEM) Tn Lz, 7 — 7RO AEZAEMRET Student's
t-test F 7z1% Wilcoxon-Mann-Whitney U-test D BIIREF TV, P A 0.05 (*). 0.005 (**)
K CHEED Y & L,



5538 AR

PEARTZERUF v (OPN) £/ 7 u—Fifitk (35B6) DR
i OPN RY 7o —F A fitk (M5) O BITHEHLERKRSF R
VDVPNGRGDSLAYGLR %~ v RZHfE$HZ & T, Hi OPN w7 RE /7 u—F itk
(35B6) Zfi7z. 35B6 HilkD U RMELS % [F 3 5 7=8IT. Fig. 1A ITRT 7O
F R ZHWTHURER ELISA 217> 458, 35B6 Yifkid GDSLAYGLR X7 F RZ ¥ |
—7LFTBT LMok (Fig 1B). . PUERTF MPZIZZ < oMt~V v 7
ANAHET DA T 7Y UHESEIHITH D RGD BiFI B EEN TS 128 . RGD FiH 24
3 ZDihofis~< b YU v 7 22k B 35B6 HilkD RK)EM: % ELISA TN Lz, Z Dk
. 35B6 idklE~TU R & b Filild OPN 2§k L. — /i CTRGD BAZ2HT 57 4 71X
JFo. EPaRIFUBLIOTIZVIZIEMA LRI B o7 (Fig. 10). Bl ED
FEIRD 5. 35B6 HifklE OPN ZHFRMIZEET A~V RE ) 7 u—FAHikTH B Z LAy
Pol,

A Thrombin cleavage site
RISSI SIS-I.
H,N | N half | C half | cooH
LPVKVTDSGSSEEKLY?? 133YDVPNGRGDSLAYGLR'®® (immunogen)

138VDVPNGRGDS™
¥GRGDSLAYGLR#

WGRGDS Y
145GDSLAYGLR'®?
4ISLAYGLR®

W
(@]

-
N
"

e
>
.

Absorbance (450nm)
o
o]

Absorbance (450nm)
(=] = N w
%
1,

G,
*
o
'},)..
[¢) o
" |

& A ) K\ 4
& & (o) [e) (9 ()
(;,,‘7 N PN & & oF o & Nd g P
& & & &P & © & WV
4\0 & Q eQ- Q'\’O Q{\'
& &
W ‘AO

Fig.1 Characterization of mAb 35B6

A. Mouse OPN structure and synthetic peptide. The position of the thrombin cleavage site (between
R!'33 and S'3*) and seven peptide sequences used for solid-phase binding assay are indicated. B-C.
The synthetic peptides (5 pg/ml) (B), human OPN (hOPN), mouse OPN (mOPN), or fibronectin and
vitronectin (5 pg/ml) (C) were coated onto 96-well plates. 35B6 at 2 pg/ml was added to
protein-coated 96-well plates and the bound antibody was quantified as described in the Materials
and Methods. Data are expressed as the mean of three independent experiments.
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<R adpl BELR 9Bl £ VT 7V ViESEHI DR E

t | OPN @ SVVYGLR Bi#2% 04l BEL T a9Bl £ T 7V v OFEEITB G5 T & 23t
HENTWVSD [20,44], LA L. ZD SVVYGLR O~ ZDHFEMESNZH TS SLAYGLR
B oapl BEL 0Bl A T 7Y EDREEREZATIPEAHTHo, £ZT, w4 Fiz
a9 A T 7Y VRIS 72 CHO ML [45, 461% W F= B2 25 2kl #17V)  SLAYGLR
RTZF RIZtd 5 adpl BEL P a9pl A T 7V L OfEE G L. 2B, B4R CHO #l
flx RGD kA v 7 7V VIR LTS8, d BEIXROA VT 7Y VIRBLL TR
W [26], FEBRIZ. CHO flifald SLAYGLR Bi41 %> SLAYGLR EiFID N KIgiz —D7 I ) %
HE L7z 35B6 itk DR AFEH TdH S GDSLAYGLR 1213345 LW (Fig. 2). ¥KRIT. a4
F20E 09 AT 7Y U REALE CHO Mz v CTHl e &l 217 o 725 5.
SLAYGLR BEHID 4Bl £ > 7 7Y AT BfEAIEIERICI <. a9pl £ T 7Y VTl
& LMo, —J5T GDSLAYGLR EiHiZ 04pl BE K a9pl £ T 7Y v ~DH GRS
BEZRLEZ L6, wpl BEToIpl £ T 7Y v OREEEFIIL GDSLAYGLR THDH Z
LERHLUE (Fig.2).

CHO cells m-a4 integrin/CHO cells m-a9 integrin/CHO cells
*% k%
1 | ]
— 1
E 1 1 *k
§ 08 - 0.8 4 08 A —
E,' 0.6 4 0.6 4 0.6 4
§ 0.4 1 0.4 4 0.4 1
5 0.2 - 0.2 4 02
7]
g ,lm m m 0
o < < <
P F o5 F 5
v e‘y 2 & 2 )

Fig.2 Identification of mouse a4p1 and a9p1 integrin-binding sequences

Cell adhesion test results using BSA, SLAYGLR, or GDSLAYGLR peptides (5 pg/ml) with CHO
cells or CHO cells expressing mouse 04 or o9 integrins. Data are presented as means £ SEM.
*, P <0.05; ** P<0.005.
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35B6 Hifkiz X 35 OPN DA ERN R

35B6 HitkDEAE L FRED BT 217 - 7o, EHIZIX. RGD ik A 7 7V VB X T 04pl,
09l A T 7V v L EEEREEAH T S OPN O N KUl 53D & > 7878 (OPN N-half) [18,
19, 26]% Fl 7z, #ifdld <7 X OPN N-half Z [&H] U 7z s g AR ITIZ~ T R a4 72
a9 A 7T 7Y L&EA LK CHO Mgz V. B b OPN N-half % [E4H U 72 #5225 B %
RBRIZIZE bad E21F09 1 T 7Y VA CHO M 2 U 72 o A a5 BE o ek 0 s 5L
35B6 ik~ B L' b OPN N-half iTx}9 % CHO fiffd. o4 £7ld a9 4 T 7V v
Z A L7z CHO il 4 T Ol 2% L7z (Fig. 3A,B). & HIT. 35B6 HifkDFis
PEIZDOWTIHR S 72DIZ. RGD FSZ AT 5 Z Dot~ v 7 A THBH 7471
R FrEE PRI FUEEM U TS IR ZITo 2. ZORHE. ELISA DR
RERMLT (Fig. 1C). 35B6 PiikiI G HERZ RS RA o (Fig. 3C). TNHDRER
2B, 35B6 Hifkld OPN #4 BANIZHE T ZHATH D2 B o T,

35B6 Pl D PR IX GRGDS Tld72 < GDSLAYGLR T B 45. 35B6 Hifkld adpl
BLGaBl A T 7Y v OMEEE DA% 53 OPN & RGDARTAE DM & BiLE L 7=,
Z U GRGDS Fids25 ad4pl B a9pl £ T 7V VARSI EBEEL TNAB Z &b,
35B6 HUADVIAREHIZ L VISR IS N TS LHEIL 72,

A [ Mouse 0PN N-hatiicsT | B [ Human opn N-naiesT | C
= CHO cells CHO celis —
E os 08 £ 08 CHO cells
e S
€ o6 0.6 07 g o6
g S 04
€ 04 0.4 g o.
r-1 o
5 0.2 0.2 £ 02
g, 2 o+

e S S — [ A . S E— <

50.0 16.7 56 1.9 0.6 0.0 50.0 167 56 1.9 06 0.0 50.016.756 1.9 0.6 0.0
T 05 m-a4/CHO cells 18 h-a4/CHO cells
.5 0.4 IMI . £
g 04 - . 3 125 g 08 CHO cells
o 0.3 o 06
9 uw - :
£ 0.2 0.8 1 Py
a o 04
S 0.1 0.4 - E
g2 o —_— 1 . — 5 02

50.0 16.7 56 1.9 06 0.0 50.0 16.7 56 1.9 06 0.0 2 0
_ m-a9/CHO cells 05 .  h-a9/CHO cells 500167 56 19 06 00
E 06 1 ) antibody concentration (ug/mil)
W o 0.4 4
2 04 03!
g : —{— antibody (-)
5 0.2 02 =={r== Cont g
5 0.1 —A— 35B6
0
o 0¥ T T T T y 0
< 50.0 167 56 19 0.6 0.0

antibody concentration (pg/ml)

50.0 16.7 56 1.9 0.6 0.0
antibody concentration (npg/mi)

Fig. 3 35B6 inhibits the binding of OPN to CHO cells expressing integrin receptors
The inhibitory effects of 35B6 were assessed by cell adhesion assay. A-C. Cell adhesion inhibitory
effect of 35B6 for mouse OPN (A), human OPN (B), or fibronectin and vitronectin (C) with CHO
cells or CHO cells expressing a4 or 09 integrins.
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35B6 il MLk DIREEHEB DRRET

35B6 HikiE~T AT/ 7 u—F Uik TH B0, EEIZ <7 ZRN TR0 g %
HEFF T B 2R LT, MS HiAB XN 35B6 Hifk 28 1 [nl~ ZEHENIEE- L. &Hifk
DIMLPIREZHE Lz, ZOFR5R, vHFHRY 7 a—F itk TH S MS Hilkid 3 [mHDO#
HoRE, Mg ER L2 ok, —Ji. 35B6 kI A7 < & b 4 AR R MR
TEBRZ Lol (Fig4). ZOREP L. SHER L 35B6 hiikid itz ik %
B HRBETMCBOT LI ZHERF TE 25k TH S L EZ B,

ﬂwl  JE R |

o M5ADb |

Ab conc in serum (pg/mil)

0 7 14 21 28
day

Fig. 4 Antibody concentration in serum after anti-OPN antibody injection

MS5 antibody or 35B6 (300 pg/mice) were injected into mice every 7 days for 4 weeks. Arrows
indicate antibody injection days. Sera were collected on days 1, 3 and 6 after antibody injection.
Antibody concentration was tested by a solid-phase binding assay using an immunogen-coated plate
coated with antigen peptide.
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35B6 HitkIiZ K BV F Y v A BFHEMIFHE (ConA iFH) OMHIZ)R

BEf£D OPN wfnpifk M5 RY 7 a—F A ik HCHRIEMIF RO T RAET L TH D
ConA IF&RZHHI L =85 235H 5 [21], Z T, 35B6 HilkdEEMNIZEB VT H OPN ORRE
ZIHETE DD ConA IFRZHEH UG Lz, ZORER. 35B6 Hiikfe iz X v it ALT
MENL (Fig. 5A)., #fk A TIPSR M Z A TE 122 L2 6. 35B6 itk
% ConA FRZHRICHETEEZ Lok (Fig. 5B, C)e TNHDREHRM G, 35B6
PURIZEARMNIZBNT S OPN BB Z M TEZ 5 Z L 2kl TE 1=,

[ ke 1
80007
= 6000 ;
- PBS
< 4000 |
1]
z
& 2000
o
. N e
PBS M5 35B6
C M5
ke
] I 1
- 30 —
S
o 20 -
L
[y}
L
& 10 ;
1=
(8]
[T}
z -
0
PBS M5

Fig. 5 Inhibitory effect of M5 and 35B6 on the development of ConA-induced hepatitis
C57BL/6 mice were intraperitoneally treated with M5 or 35B6 antibody (400 pg/head) at 15 h
before ConA injection. A-B. Plasma ALT levels (A) and HE staining (B) at 24 h after ConA injection
are shown. Dotted line denotes necrotic area. C. Necrotic areas per liver section were quantified by
Imagel software. Data are presented as means = SEM. *, P <0.05; **, P <0.005. Bar = 100 pum.
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JET7 N a—NAERRIEHEIF S (NASH) EF L~ ZDOMFIEICHIT 5 OPN FE

NASH TIEHFIEDOMAEII R SAEIC KV AL 2T D, S 51T, NASH BE DI IS K
O T OPN ZEBIA TUHEL TIHB Y . NASH #EJRIZ OPN 2B E LTS Z & BRI h T
3 [40, 41, 47]. ATHEBLL 7= NASH BT A< ZDRFIKIZB VT H. Y TALEXA LAPCR T
I% OPN mRNA ASHIHMERNIZSH V) . ELISA f#HT 22 H 1% OPN & U R EAARITE ML T
BB ol (Fig. 6A). £/, Yz RAZ v 7uy MEH T NASH EF L~ ZDNF
JiEN T OPN DIEBLUTHERGRD H i, S HITHIRIENZ & IZ NASH T~ Y ZADFETiZ
o VYR OPN L ENB Z LB h o7 (Fig. 6B). bt u v EYGIWiR! OPN 1%
04 FRFOA LTIV EFEETEZEPDIFBND adpl BEX R aBl 4 TV 2D
Bz Y TNLAA L PCR THIE L. ZDREH. NASH ET A=Y ZADFETIE 04 A VT
TV VDB EZEIZIE L. a9 £ VT 7V IBEIMERIZH D Z & D33k o 7= (Fig. 6C).
TOZ L, FIENIZ 04 R a9 4 T 7Y U &FBT D AIMBRPAREL TS LEz
bhb,

a4 integrin
4 - Q& \,,‘3?‘ 9
3 (kpa) © 4 —_
2 5 =
2 S 3
.g 2 «— Full length OPN g )
= =
K ] 58
o1 o |
a r
0- : 254" ) 0 -
wild NASH 20 4 <= Thrombin-cleaved OPN Wild NASH
Blot : OPN (0-17)
2597 @ |« Thrombin-cleaved OPN . .
— 2000 - 20 - a9 integrin
@ —_— Blot : OPN (34E3)
@ o P =0.096
w 1500 48 4 3
= W [ B-actin w 2
S 1000 35 Blot : B-actin >
v
- 2 4
= 500 ®
o [
wild NASH wild NASH

Fig. 6 Expression of OPN in NASH livers

A. Expression of OPN in NASH analyzed by real-time PCR (upper panel) and ELISA (lower panel).
B. Expression of OPN and thrombin-cleaved OPN in NASH by western blotting. C. Expression of
o4 (upper panel) or a9 integrins (lower panel) in NASH analyzed by real-time PCR. Data are
presented as means = SEM. *, P < 0.05; **, P <0.005.
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35B6 Hifkiz X 5 NASH iR HnHIzh R
NASH HERIZ % IF 3 OPN DMERE 2 fhr 3 5 7212, CDAHFD #5812 3E 2 [1] 8 3E[#] 35B6

Ptk 5217 -7 (Fig. 7A). NASH EFIILEEE 35B6 Hitkz#5 L = Hifki SRR T
WHEATHD b oh (Fig. 7B). IMAE ALT L~k 35B6 Hitki 512 X U i
BAD BN (Fig. 7C). NASH BTN~ ZADNFED HE B LTV T ALy R
2B, 35B6 HifkHe G-I X ) RAeifiRE & #RHE L 2 0H3 5 2 & 2 W L 722 (Fig. 7D, G).
MR H X O EA L (NS —=27) IZBE LTI L rREERD bR

(Fig. 7E, F)» 35B6 Hifkf b1 X DML OMENZ, Hia T —7 » 1 HitkZz 7oz g

(Fig. 7D) & U XLy REEEEEO#I&EOE R/ (Fig. 7TH). Y 7 A& A A PCR THIE
L 7z collagen typel alpha 1 chain (Collal) (Fig. 71). o-smooth muscle actin (a-SMA) (Fig. 71)
DHEHP O LR T DT ERTE R, £l SIEICE UTIRIESEER - (TNF) -o %
BZ2YTAEA LPCR THIE LERRELD G, HHERDZLATEE (Fig 7). Thb
DFERH» 5. NASH BT~ 7 ZIZBUT OPN (INFIED 2 EfEE & fHi b iz B 545
TLEWLPIZTHI LN TEE,

A Ow 2w A Bw 8w C

11?111?1?111?1111‘1

36B6 i.v. injection 400ug/head

600 7 * P=0.12

5

B 21 7 ..0.-NASH -é
f: ~4A—NASH + 3586 éé}&n’é,-é'&

200 1

Plasma ALT ( U/l )

[ wild  NASH :lg:;ls

HE
staining

Sirius Red
staining

Collagen |
staining
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Steatosis F Ballooning G Inflammation

25 2.5 gg —
) 2.0 ] 2'0 w 2.5
] o Qo
= 1.5 5‘5 1.5 8 2.0
S 1.0 $1.0 3 19
72 - ? 10
0.5 0.5 0'5
0 0 0
NASH NASH NASH NASH NASH NASH
+35B6 +35B6 +35B6
H | Col1a1
l—‘lt *
;"? 6 ILII*—| @ I ke ek I
2 3 20 - r r 1
%90 I
€5 4] >15
e 210
s 2 =
n'n = 5 1
o [}
o 14 0 -
Wwild NASH NASH Wild NASH NASH
+35B6 +35B6
J TNF-a a-SMA
w | T 1 "
% 6 3 4 4
> 4] S ..
o v 3
= >
E 21 'ﬁ 2 1
) o
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+35B6 +35B6

Fig. 7 35B6 protects mice from NASH progression

A. Protocol for NASH with anti-35B6 treatment. B. Change in body weight. C. Plasma ALT levels at
8 weeks after feeding with CDAHFD. D. Representative liver histology of mice treated with 35B6,
control NASH mice, or wildtype mice. Livers were obtained at 8 weeks after feeding with CDAHFD
and 35B6 treatment. Liver sections were stained with HE, Sirius Red, or anti-collagen I antibody.
Original magnification, x40 (upper panel) or X100 (lower panel). Scale bar = 100um. E-G. Scale
scores of steatosis (E), ballooning (F) and inflammation (G). H. Quantification of Sirius Red stained
images by Imagel software. I-J. Relative mRNA expression levels of collal (I), and TNF-a and
o-SMA (J) analyzed by real-time PCR in livers obtained after 8 weeks of treatment. Data are
presented as means = SEM. *, P < 0.05; **, P <0.005.
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Bafi HE8

OPN R~ R & W THIEMIR IR, ML, T OBIEALIZB T 5 OPN BEREDMRHTIX
% <fibhTnd, LH»L. OPN K~V ZADBEMNHEEIIHKARIRBET V. i)y
RFETNANTH LN T =7 U HifkaFERHi % (CAIA) RLIEMBALIEET LV TH D
FLBRIY A CAEE T #EZS (EAE) 72 EDRPEIRBET N OFRIELHELICHE R 5 2
BT ERMEENTNS [35], LA > T, invivo TO OPN #BED MM IZIE b fndifk 2 M
WA E Ly, BIEE TIZ. =7 2 OPN IZx9 B hfidifkid AF-808 Hifk [32, 48]
BLOMS Hifk [20, 211D 2 DB HIHEI TS, LaL. ThboHifkidr¥ (AF-808)
RLTYF (M5) THERENZERY Zu—FbikTh s, RV 7 uo—Fiikizbitkono
v FEDBEL, w7 ANOEGIZ X D HUKITH T BHIYF 1gG RV HF 1gG ITxtT 5
PLEDBFHE S ND 720, b Gl Zz RPI#HERE T 5 2 EBHRR VW E W I KRB H B,
FBE, Fig. 4 IZBWT M5 idkidii b g 2 2 HFRE Ur#ER T RnZ L 2R LT
%, AWZETIE. HLOPN vV RE /7 u—F itk (35B6) Z/ER L. Iiirhd 35B6 Hifk
iz b | »y AR TE D Z L ZHLRIZLTWD, S HIT. 35B6 hifkid~T R
DHIHTE FOPN ik L. w7 ZB XV b OPN & RGD #ilk( v 7 7'V v L DFEA.
M BEROATTY LV EOMEERAEICHE L. ThHOREP B, 35B6 Hilkid~
7 ZRBETVICHBIT D OPN BEREDEIAICIER ICA M RPAETH D LB 25,

JET N 2 — AAERRIE PR B (NAFLD) &, YRR TH D —HMOEBH () 10~20%)
BIET N a— AAENRIGYERF 26 (NASH) ZJ38iE L. IR DY R/ BEEbd Z &
BRI TNS [37,38], ¥ 7 AD CDAHFD M. [Pl J5E-CHRHEZ: & & kD NASH
B & R DR AR 2 R RN S 7= NASH E7 LT 5. NASH i B X U'NASH
EFIN~ T ZDNFIEHEER L MK T, OPN ORBUTESHE IS TVD [41], EHIT.
OPN R~ A TR L 7= NASH 7N~V ZADOfFIETIX. KIE & SR ok b #ih S
T3 [39, 40], AWIZETIX 35B6 Hitk & HWT NASH £F L~ RIZHIT 5 OPN Ffg
ZfRHT L. 35B6 HifkA NASH £ TN~ 7 ZDFFIED J0E & fgHE b 2 i+ 5 Z & 2 B L
2o TNHOFEGNZ. OPN ZBMAETH S avp3 7 ED RGD #Filkf 77V B X RGD
JEAFEA > T 7V U THB 04 & 09 A T 7Y ¥ LD EAERD NASH OB E(RIZEL Y-
LTWBZLERBL TS, avB3 4 2T 7Y VINFEMRIZIREEIL. FRMomitik
B LTS [49], & HIT. SEEY A b7 A VAR IIEIRN T O AR DML %2
FHETHRE, BERBIEBEREL AT LAHEEINTNS [50], a4l BE T a9pl
AT 7Y ViR PR~ 77 7 —UIZRBILTWS [44], GFdhBRiE. TREEBIL &
JEEMR WL 25 & 2 IR BB e L. MG &b 2 et 3 5 2 & 28
HENTWS [51]. ~Z7u77—2iF, INF-aR T VR T7 5 —3 v 77BN T (TGF) -B
RERRRYA ML VEEAETAIEPAMONT NS, k. FKICIZZ<DFFaF
LEFF—T (NKT) HIRLHBEEL TWD, NKT #ifiZ adpl B a9pl £ T 7V V%
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BILTHY. NKT HIA, S E L5 OPN 25 NKT AL 2 R8T 5 2 & b #iEh &
T35 [21]. & HIZ NKTHIMIENASH ORI L 2 et 35 Z & STV 5B [52],

35B6 HifFHIT X D NASH BT NV~T ZAD KD 29E & ML E R I IE - 72
O, AVTITIVT7IV—DEDMDOY H Y FBEST5iEELEZELbND,
AT 7V vE OPN ZEHELA T 7Y I Ay RO B Z3H M52 & T,
7272 NASH O EALBERE DI IE R S LI TE 5,

35B6 Hitk# 513 CDAHFD ##580 L7z~ 7 ZDIFIED %5 & AL ZMH L=, L L.,
FAD NASH ETNZIEWLK DOPOMENR D H D LB TND, TDH5HD 1 DI,
CDAHFD #fH CTHEE L7z NASH ET VIZHBI LA F A=V « 2V U RZEAM (MCD)
ETADESBIV U REZEET ML, B b NASH LAGHORMPBRRZZ E1H, B
NASH OWENZ KL TWARWEWSHERH B L THD (53], LEB-T. mlklig
ANV Y MU VBRETAD X S REERMIZE T S Z DhdEFT LT NASH #HIKIC
BlF5 OPN Ol % & HITRET 5L ELRH D L EZD [54].

fhame LT, AR THER L 728~ 2 OPN =7 ZE / 7 u—F Lifk (35B6) 1%, <
TABLTE k OPN ik L. OPN ZEkAD< T ZABLUE b OPN DA ZETE
2o EHIT. 35B6 PRV R LEG- LT, RO D Jiikili 2HEHr TE 25k T
HDZEh5.35B6 HilkiZk A RIEBETIVIZBIT S OPN R 2RI B 72 DEERY
— T B EEZ NS, ST Lz NASH BTV~ ZIZBWTIX. 35B6 Hitk#i G2
X U D SIEMNED =T &AL Z M TE A Z L BHL P RS Te, TDT &R b,
35B6 HifAHS NASH IZH1F B PO 2R X OFRHEIED TR, IGHRIZA HZR Pk TH 5 nlhE
2T T LB TER, Ak z O THRRERIHIRNIR 2 S h 2Tk, 35B6 $i
FiZe & OPN i3 52 L b, HEREENDORIBENLEHESED T LBTRETHD L
b % x5,
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BSHI /M
ALY, UTFOMRAE NI,

1 =T ANOEWNES-T b I hHiifil Z R T & 250 OPN v 7 XE / 7 u—F A Fifk
(35B6) DEBITHIh L7z,
2 35B6 Hifkide b &~ ZDiiFFD OPN (T B h Fndisk T, EAPIZB VT S OPN
FHEREHT 5.
3 35B6 HifklE. NASH BTN~ 7 ZDIFNED SHEANAD R &b 246 L 7=,

OPN IZ X 5 NASH MEALBEREO PRX ZLL RITR T,

AL
NK TR

NKTHHBE ﬂﬂ&ﬂﬁﬁ

- ) Hsmm
IR A
EiEL EE }%ﬁ‘lb
o ri-#ika S v -HIRa i‘
@ e * EHE AL

FHF

il Hgﬂﬂﬂ
H‘Hfiﬂl‘):&& 95—

ﬁﬂﬁﬂﬁ ﬁﬁ#ﬁnﬁj

RAEMARRE K

-

35B6 HiMEEGIZ X V. TN HOMMEOMREZRHE L7722 & T, NASH 2B} 518 55E
LML BRI L E I B ND,
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B2E HRZ7uRXIF UGk CEG IR T -5 btk
BEBIMARICRITT R 7 0 R s F OB

BIE

A< tY v 7 20— THHRr7uax7F > (Npnt) 1%, BEIERIZHIT S a8fl A
YTV DY H L RELT 2001 AFIZFEES NI LW +THD [15, 55, 56].
Npnt I% N Ktz 5 DD EGF kY E— b, IS E B Tdh 5 RGD EiFl Z &
Voh—k7 X b ZLTCRMEBEDO MAM RXA U bR E N TS (Fig E) [15].
Npnt _FD a8l £ VT 7V UESGHMIE. Vv h—8 7 A2 RN RGD fidkl & RGD 4
D11 7 2/ BE#%IZAF{ET B LEEIFEIER BiF D —OWBRE4 5 Z LAHEEh T3 [57],
F72. Npnt D EGF kY E—F & MAM KA A Vi, ZhEhay RaAf FUiige~/RT
VB LA T B EBMHBNT WS (Fig. E) [58]. Npnt DIRBADBIHIZ, BlEwE. 2tk
BROBMENFE, G OETR EPHRES N TND [59-63],

R FLIZHALHk U 72 OPN & Npnt &[] U < Bl TRZEBLL RGD EAIZ4 L. & HIT o8pl A
VTV SRR D—DTH DB EL K DIBEPIET D [64], T T, Npnt l& OPN
LHLEREZH T A L PRIL. MBRERBIZEIT S Npnt ife 252 & & Lk, AW%ET
. SEIRIBRITHIT B Npnt ORBI &N 35 Z & & HIZHIE & D 7=,
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B2 EBAGE

EREY

AWFFETHF L7 SD v b, BALB/c BL N CSTBL/6 =7 A, &, fEILIKAIFZER 24
RS (BIEREEMEEE) ITX o TRASHT (H29-8)-6 3). SCHRIAAIC X 28)
MOEMEMLIZBTEHA R T A VITHER L TEBRZIT- 72,

iR

b SRR AR RD M. & S AlRIL b B iark AS49 M. & R ek
HIRLRE HepG2 Ml & b SEMERIRE LN-229 Hif, = 7 Z F¢ i BAaiifiukk Blo i,
< U AAHEEF IR NIH3T3 flifld, < 7 R G YRR HE S fIlkk MEF #ERRE X OF L929 i,
10% FBS # &3 DMEM Z W T, 37°C. 5% CO, DA FTHi#E L 1=,

t b Y UNERIRRR Raji fif. & b T etk S e Rk Jurkat fAL, & b BRI
Bk U937 fllfe. & bEbt: s iiiakk HLeo fil. ~ 7 RS IR Ehrlich fil, ~
7 245 HEIEARRE X63 MiflE. 10% FBS % &% RPMI Z T, 37°C, 5% CO,DE&MAFT
B&ELE.

TFlEME 293 #ifld T3 % 293F (Thermo Fisher) 1%, #EIML7ERHL T3 B FreeStyle 293 Expression
Medium (Thermo Fisher) ZHW T, 37°C. 5% CO, D&M TN TR L 7=,

mRNA DFBIRHT

EH~ T 2Dk, BIEiK ORIEIE X OW ISR 6. TRIzol Z W T F—4& )L RNA %
M LE®, VXL TTA ~— % LG E% % ReverTra Ace (TOYOBO)IZ & V) ¢cDNA
ZEM LTz, & M#IZHIT S Npnt FEBURGEHIZIX. & F &k cDNA /X% )L (Takara) %
ML, 774 ~—1& TableNIZRT DML, Y 7 LEA LPCR 2oz, NIEM D
v b= & LT G3PDH Z I tiE &k (AAC ) ZHWTHIX iR Z 1T - 7=,

TableII Real-time PCR primer sequences

Gene Sequence of primers

5- AAATGAGTGTGGCCTGAAGC-3
human Npnt

5- TGCCTAAATCTAGGGCAGGA-3

5- GCGGATGAGGAAGTAAAGGAC-3
mouse Npnt

5- CCTTTGAAGATGACGCTTTTG-3

5- TCTGCTGCACCCAATGATTA-3
human a8 integrin

5- CTCCACAGTCCACCAGAATGT-3

5- AGATTTGCTTGTAGGGGCATT-3'
mouse a8 integrin

5'- GACAGCTTCAAGTCAGGAACG-3’
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Npnt X V87 E DR

t b Npnt @ ¢DNA (& A549 ffliffidd» 5 PCR Z W TR 21> 72, £, A HE R kD
BIZ X B Npnt DNA ¥ 77u—=V T Lk, ZhZEhoru—=v7iZHnk7
Z A <—I& Table MIZ/;RF . PCR EMIIZNZ N pM-secSUMOstar N\ X — (LifeSensors)
THLAGA R BH 2 file 38 4% 12 293F MIMLIZ Lipofectamine2000 (Thermo Fisher) % U Citfx
T A L7, pM-secSUMOstar X7 X —I% 5’ K¥ilZ His X 7' & SUMO X 7B nTHED ., X
MR TO WO m EE K% EEL S OKRBHBZPMTES 2056, BIZTEA
L 7z 293F fifaDEs#E L&D S Talon affinity beads (Takara) ZHAWER# 2177,

Table I Primer sequences for cloning of Npnt

Gene Sequence of primers

5—-TATTGAGGCTCATCGCGAACAGATTGGAGGTGAGTTCGACGGGAGGTGGCCC-3
5—- ATGCCTGCAGGTCGACTTAGCGTTCTTCAGAGCAGTG-3
5—-TATTGAGGCTCATCGCGAACAGATTGGAGGTGAGTTCGACGGGAGGTGGCCC-3’
5— ATGCCTGCAGGTCGACTTACACACAAGTCAGTCCATCACC -3

5 — TATTGAGGCTCATCGCGAACAGATTGGAGGTTATATCCCAAAAGTTATGATT -3
5 — ATGCCTGCAGGTCGACTTATACCAGAACACCTGGATCATC-3’

5 - TATTGAGGCTCATCGCGAACAGATTGGAGGTCACAGTTGTAATTTTGACCAT -3
5 — ATGCCTGCAGGTCGACTTAGCGTTCTTCAGAGCAGTG -3

human Npnt

EGF-like repeats

Linker segment

MAM domain

BRARTF REFWE Npnt Y 7 u—Fufitk. E/7 7 u—FiFitkofEs

P~ 2 Npnt RY 7 0 —FAFikR 2 ER T 5 DI ZITfiH] L SR 7F RIZBLF
DEHID & D% H iz,

Npnt3 X 7F K : FKGEKRRGHTGEIGLDDVSL

Npnt-FD X 7F K : PQKPRGDVFIPRQPTNDLFEIFEIER

INHORTF REUYFITEL. HULEZRE LSRR TF F2FF—1tE7 70
—AE—RIHEE SR AT LAEZHWTHER U, PBS ITx L TENiE. HRAY 7a—
Fabidke Lz,

Pi~T 2 Npnt & / 7 a—F LHifkiZ. =7 Z Npnt X > 28278 (rmNpnt) (R&D) % SD
Z v MTE FRIEZITV. MIEDORTF Rk 2 Hikili EA 2R 7%. Riilke <>
Z I T u—<Hill X63 &HKES 217V, HAT §ic OERE #2172 ™M 7Y F—
<Dau=—JBlARAD NIRRT, HURRTF FZEM L7 ELISAKICTRZ Y —=V
7T, Bt uo—d TRRAFREZRD BT LIZE- T, v/ vru—vk
Bize v NI u—r DR FiEERY Zu—F bk LRI L. i~ 2 Npnt
Zv M/ Zua—FAfifk (20D1a:1gGl) Zf37,

Npnt %3 R4 ¥ F ELISA ¥ R 7 ADRESE
96 7 =)V 7 L — NP Npnt3 RY 7 0 —FAHifk 5 ug/mL Z[EH L. BHGUkIERLF

-23 -



XA - Y b (REARSE0RZERT) 2 LT HRP TEL% L 7Z2zHi Npnt £/ 7 u—F
LBk (20D1a) % 2 ng/mL DOFEE TR Lz, BEHEAX 2 /R 78 1E rmNpnt 2 7=, 100 pL
DR > 7N EHEEMHE L&Y 2 viziiml 37°CT 1 BfKn S gz, £V iz
PBS-T T 3 [y U724, 100 pL OBHPiAZRM L., 4°CT 30 /fnS €7, PBS-T
TEEEH. 100 uL O TMB Z I ZKFHTT 30 ZrfEs0e L7z, 2N Bili % 100 uL iz %
FikEEk, ~47u7L— ) —=X—12X D 450 nm OPE TS L — 28 LIRLE %
7,

HUR ELISA

50mM RNy 7 7 —TrmmNpnt & 7 4 703X 7 F 2 T GRGDS X7F F% 1 pug/mL D
RETHINL 96 7 o)L 7L — MZIRML, 37°CT 1 WEIER L7z, 0.1% BSA Z&1¢ PBS
T7uy X7 L%, 47 = )V% PBS-T T2 e, Fig. 11 1T LIk 2 RIRE DHL
Npnt-FD A 2RI L 37°CT 1 Wi BO6 & &, PBS-T T 3 [BIZEE2IZ 5000 £%575 R L 7= HRP
P B 1gG 244 = UIZ 100pL RN U SIR T 30 )G & B /. PBS-T THEMEIC
100 L @ TMB % il Z W51 C 15 0 U 7. 2N #ilig 2 100 L i 2 K )s sk S8,
<A 7u7FL—bhY—F—1TLD 450 nm OPWR TS L — b Z2lE UIRIEE 245 7=,

MtaEEE A

50 mM jRE/NY 7 7 —TEk b Npnt. <% & Npnt. Npnt-FD HiUER7F FERRT7 1 713
JFv,. EbuRIF U % 2ugmL OFETHRL 96 7 A7 L— MZHML, 4CT—K
FEH L7z, 0.5% BSA &3 PBS T7 1 v & U ZHRITKHE & 7285 DY Npnt-FD HilkDIEET
¥ 72 13 IRAELE T TR A 0.25% BSA % &rde DMEM (T8 L. 200 pL OFMKSEEI (5104
fi/well) Z&D = MM 37°CT 1 BREIRL S ¥z, % Ui 2 bk X L 724,
%7 = )V% PBS (200 pL/well) T2 BIPEHZfTo 72, 0.5% Z Y RAANLF Ly b h
£ 20%A &/ —) 50 uL TEAHIRIDEE « YetaZzefrote. 57 = V2K TR L. #2851
% 100 uL D 20% FHE TRk~ 7 a7 L— Y —&Z—T 595 nm DPE TS/ L — b
ZUE L. 7 VIZESS Lo ke L,

YR HERELRR oD 2 el

~ U A% % R E PSS RHYITE Y BrE . S HITEM. R, 1B X OmRikE
BHEIZ HAABHYITERZE LTz, 5V DIRHMLELZ 45 2> HHL D BRU T2 R ik 2 WAk & L., f]
AN I TREPICKRED A X 2i7o. RED T — b 2RFEIET 1 HIPE%H L. 3 mg/mL
D M#aZ % —+ (Worthington Biochemical) THEHE ULBE L 7=, Heifi%. MACS (Miltenyi
Biotec) ZHWT. HWHIIuA TLR-4 Btk % 721k TLR-4 BRVEM 5y 1252475 7=, TLR-4
Btk oy z< 27 a7 7 — & L, TLR-4 BEPEE 53— Wik a8 U 7otk HEdmi 2t 21
LLUTEEMLE,
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RIS =7 bkl 77 VEEEMiI% (CAIA) ETFAVDER
1) CAIA OFFE L HIE & DRl

PIEiZX. LU BT —F U hitkE/, 7 a—F gtk 75 VF > | (Chondrex Inc.) %
WS zfro 7z,

7 i OMED BALB/c =7 T, 5 HHOGIN T —7 0 ) yu—Fadilkh 751

(% 2mg/lt) Z Y RELHE (LPS) #:5:0 3 HENZHERMNES- L. 0 HHEIZ LPS 50 pg Z ik
WG LT, $iNpnt-FD Hifk £ /213> bu— A7 %X 1gG 1Z-4 HH & 0 H HIZ 400 pg/Pt
TRz S LT,

BEAT R R 2 TIXLL MITART 5 BREDFEAMIERE TR, DUk D B 28 HOhi 8 % BE Ak L.
IKRT 16 /& LT,
0: JEtk7Ze L
1: DAk D7 EABTD 1 AD AHIERRFE AR
2: DR 2 AN B, b LI FEREE R E D HIK & R B ASERRZE AR
3: 1 KOTFR AR DMEARFE AR
4: EHIT 1 KOFRREDIEARIER P RBRITEL TVD

2) BHSHMROBIEE &R ELFEE

LPS ¥:5:1% 14 HHO= U ZAH 6, BILOBiZFIL L. 10% F~<Y LEEikHh CREE.
Z D% HE LY 75 =-0 ZHWTHEi#MZ Gt Ui, HE Refa THA L AR T, W
MDY, JOERIOBIEE S W EBIS Lz, 375 =-0 JaTITikiE ko
WA THDTaTA T hvend 32 & T, BEfifoRe oL 285 L,

AVAFNY A FREFE (ConA ) BRUORBRECAEENEHEET L
(EAE) OfEH

ConA F£ % HE T 3 7-0HI12. BALB/c =7 AT PBS TR L 7= ConA (Sigma-Aldrich)
% 15 mg/kg THRNE G- 211> 72,

EAE DI EDT=HIT, C5TBL/6 £ 7% SIL/IT <~ 212 0 HHIZ, HikphiRbk R 7F KD
IV FVITFTRued A MEEA YRR IE (MOG) 3555 X7 F R
(MEVGWYRSPFSRVVHLYRNGK) F721Z7a54 VY ¥ R&Z L2878 (PLP) 139-151 R/
F K (HSLGKWLGHPDKF) &#iEAE Z & Lwa 7 aAf v TV any b 2ERRES
Lz=wnya e, <RI MG Lz (02 mg/ht), T, 0 HHE 2
HEIZ=T R 1 PLH7=D 400 ng O H%HE#HE (List Biological Laboratories) %~ 7 R &k
5L,
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et e
FERD T — Z LBl T EEHERSE (SEM) Ton LTz, 7V — 7D EZEBUEX Student's
t-test DMMIBES TV, PAEA 0.05 (%), 0.01 (**) KiGTHREEDY L LE
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B3I R

IERARRICHEITS Npnt BE T a8 4 VT 7Y VORH

E¥RE FBLXOY ZDOXMEERIZHBITH e b, 7 A Npnt & a8 £ VT 7V DI
BUZY 7 L&A LA PCR ZHWTHIE L, ZOFREE. & b, =7 2 & LITPIKIZIB VT Npnt
LA VT T VOMEE L LEWEBZR L (Fig. 8A, B).

A
hNpnt mNpnt
1.5 1.5 5
g E
S 1 S 1
] (]
> 2
% 0.5 1 % 0.5 |
° [
12
= 0 - 0 A
S @ & 2 Q.2 .O AP SR SRR ST S
O AR ) D » > O < <
F T o & F &I F S
D & L0 o N o8 o N
N v
B &
mas8
ha8
o 151 m15
3 3
S 1- S 17
[F] (1]
= >
® 0.5 1 5 05
7] 7]
4
o] 0
S 2 2 2 A L® (- O ) O &0 3 XY
(2N SO\ > NN ) ~§' () > o Q@ @
g NP N N0 O G2 SMEPX CAERC AN SR IS\
R «(\‘§ o7 A 0\&0 O" © R «‘Q\ L2 \06\ v
S Y
&

Fig. 8 Expression of Npnt and a8 integrin in human and mouse normal tissues
A-B. Npnt (A) and a8 integrin (B) expression in healthy tissues were evaluated by real-time PCR.
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Npnt DYV A »F ELISA ¥ R T ADRESE

MBI e RIZEI ST B R TH B T &b, HEAEHRIBET MZIHIT 5 Npnt DFEHL
AL Z TR D 7=DIT, Npnt ¥ A v F ELISA ¥ AT ADREERIT- 1=, BESEDT-0HIZ.
Npnt3 79X RY 7 a—Fufifkd 20D1a £/ 7 a—FLHfED 2 DD Npnt 12619 S Hifk
EHEHRLE. Zh5OPUEOR RIEME. 4& Npnt, EGF fkY ¥— k., Vv h—k 7 X
VEBET MAM RAA U OREEE U RTBE~DHFARDRISED HHER L Tz, Z DRER.
Npnt3 Hifk & 20D1a ki~ R & & bili iD4E Npnt Z3%i% L. & 512 Npnt3 Hiikidhi
JEEH AT 5 MAM KA AV 438i% L7 (Fig. 9A, B), 20D1a HifRIZ A HEmZE B ITIZIK
S LZrol=Z &5 (Fig. 9B). 42K Npnt ORSED A2 BT 25k TH B 2 &R
Shiz,

Npnt3 HifkZEHHPIE. 20D1a 2Pk L L THIAGDE Y FA v F ELISA
AT AL LT A Npnt DRI &2 o7z, ZOFEE. 32 R4 v F ELISA Y AT AD
FEHERhBRIZ. 0.078~5.0 ng/ml DRIPHTHLE LWOLE R CEARROMBEZH{EZ LA TEE

(Fig. 9C)o RITH ¥ KA v F ELISA DF RN Z R T 572012, FRARE F BT~ T R
HHEEK T Npnt J881% RT-PCR THEA L7z, ZOFEE, b ko RD . AS549 fifiy
B LG HepG2 #iffd. <~ ZAHfakkD B16 #ifid. Ehrlich flifds X O MEF fllfld T, Npnt DJ§
B ERT& %2 (Fig.9D), ZZ T ER LYY FA v F ELISA Y AT AZHWT, Th
b A Fuk OB 2% B Npnt & 287 8 2 U 74558 Npnt J881 % 38 T & =i
FRD _EFEIZB W T Npnt ZH T, Npnt 2388 L TOR WD _E#d 1% Npnt 138
HLBRWZ Lok (Fig 9E). AFEEHMH. HESE L= Npnt > R A v F ELISA T &
T LE Npnt ZRBRMICERTEBR VAT LATH DI Wb ot

A
N
5 x EGF-like repeats s:‘g’:::;l MAM domain @-‘b Q/Cg( \>§§$
X AN AR,
S8 S8

memo) - QOQOP—E—— ¥ &K

4 P} . - _1r
oo RGOVAPROPTNOLFEFEIER antiNpet3 10 W B |
wt “THQOO—=———D 10| @
75 - .
weneeer - THOOOOQ 63 '
whpnetink - —{— 48 - -
wontanam O} I s | -

SUMO
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Fig. 9 Establishment of the sandwich ELISA system for Npnt

A. Schematic representation of Npnt and its mutants. Cell binding sequences (RGD sequences) in
linker segment and the epitope in MAM domain of anti-Npnt3 antibody are indicated. B. Specificity
of Npnt3 and 20D 1a antibodies by western blotting. C. Diagram (upper panel) and standard curve
(lower panel) of the ELISA. Recombinant mNpnt (R&D) protein was used as the standard.

D. Expression of Npnt in cell lines by RT-PCR. Human or mouse cell lines were left or right panel,
respectively. E. Detection of Npnt in supernatants from cell lines used in (C).



MEEB X TRFBD Npnt Z Vv R_RIBOER

Npnt %> RA v F ELISA ZHWT. IEH~Y A X O ADILEEY > 7 LT Npnt 3§
BlAWE Lie, ZO/E, ~U A& B Miliid Npnt ZERMITHRINT 2B TERE, &
HIZ. Npnt TBFIRIZZ K B L TVWB T & h 6. JRH Npnt ZJIE LR, =7 X RPT
& Npnt IFRH S R o> 7—F T, & FORPIZBWTIE Npnt Z2E & TE & (Fig. 10A),

SHIZ, HEREIRIRET A TH B AL A F Y v A BFBEH EEIFLET L (ConA
%) sl =5 Uitk 7 7 ViBERI% (CAIA). 25y A O A 8% £
TV (EAE) OIRIBR a7 R KITR > TRz mEZ B L, it Npnt #2#llE Lz, #
DOFER, WIE LT RTOHEHCHRERBETLOMPIZBWT, Npnt ORBEEPHEZIZH
HThHdZ Lz L (Fig 10B).

100 - 25 -
= 80 - ¢ = 20 4 .
E . E
E 60 - . g 15 1
-~ " - ]
g 40 - ’.' * < 10
2 2
20 - 5
0 7‘ . 0 : S
Mouse Human Mouse Human
Plasma Urine
* *% * *
60 - | — 100 - — 30 - — 16 - —
N A s -
= 501 & 30 ® 7 [
E 4| ® . A 4 21 a
) 60 - ° A 10 1 0O &
= 30 - 15 1 8 1
c 40 1 & E
o 6 -
= 20 - » ° 10 A 4. [m]
10 | @ 20 1 é) 5 5 |
0 4 0 T T 0 T T 0 T T
WT ConA WT  CAIA WT EAE (B§) WT EAE (SJL)
hepatitis

Fig. 10 Npntin plasma and urine samples

A. Npnt in plasma and urine samples from healthy mice and human. B. Npnt in plasma samples from
various murine autoimmune diseases models. Plasma samples were tested on day when
inflammation was exacerbated as follows, for ConA hepatitis, 24 hr after ConA injection; for CAIA,
7 days after LPS injection; for EAE, 14 days after MOG or PLP peptide immunization. *P < 0.05 or
** P <0.01 versus plasma samples from wild-type mice.
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Npnt 269 % fiHiiE D /ERL

Npnt ZZAETH S a8pl £ > T2V v & D Npnt _FOFESHRAIZ. RGD fidH| & LFEIFEIER
WA THDIEBREEINTVWSE[57]. I T, MEzHLHEBRTF R
PQKPRGDVFIPRQPTNDLFEIFEIER (Npnt-FD R7F R) Zhifie LT, UHFIThIELH
Npnt-FD R Y 7 a—FAgikz21E8 L7z, RGD fd5d% < ofilash~ bV v 7 Rizd@l
THET DD MR LEGED 7 4 7a X7 F % GRGDS R7F R & DA% HFE
K ELISA THEA L7z, ZO#E. HL Npnt-FD HifkiZ. 74 707 F R GRGDS R7F
RIZIZRISE T, Npnt IZOAIET BRERHUATH 5 Z &H5rh o7 (Fig. 11A).

E 512, Hi Npnt-FD HiEDR)SHEBRZ Y = 2 X 7y M THEAL RS, Hi Npnt-FD
ik~ 2B L 'e b4 E Npnt & Npnt-FD R 7F RS 2 HTHY v h—k T A b
ZR#k U7z (Fig. 11B),

WIT. i Npnt-FD HifkD Npnt (253 25 HERERH 20 5 % M 4 Bl Tt L 7=, &
DFER. a8Bl A T 7V UHATETH BV v h—B 7 A b EDEEITEAITHEL.
< ZB LV F4E Npnt & DEZIZOWTIREIITH D00, HELHENRZA
TBHI LMotz (Fig. 11C). —J57T. RGD fdkl %49 % Npnt IAOHITENA~ NV » 7
ATHBT74 7RI FURE MR I F U EDEBEILELHMELRIP LI LLD

(Fig. 11D). Hi Npnt-FD Hifkix Npnt (245 BAgZbfiditk & Wz 5.

B
A ¢
4 —o—Fibronectin S a \.'Q’\?’\f
g —&— Nephronectin QQ éQeéQgQ‘\er
S 31 --A--GRGDS pep IS
< 100 -
8 2 75 -
5 63 v
ks .
o 14 48 -
a
a
<
0 A=—=NA—N—N—N—N
5 25 125 062 031 015
Anti-Npnt-FD Ab concentration (ug/ml) Blot : ant'FD
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Fig. 11 Generation of neutralizing antibody for Npnt

A. Cross-reactivity of anti-Npnt-FD antibody to plate coated with Npnt, fibronectin, or GRGDS
peptide-coupled with BSA (1 pg/ml) by direct ELISA. B. Specificity of anti-Npnt-FD antibody by
western blotting. C-D. NIH3T3 cells were allowed to adhere to 96-well plates precoated with
full-length of Npnt or Npnt-Link (C), fibronectin or vitronectin (D) in the presence of indicated
concentrations of anti-Npnt-FD antibody. Normal rabbit IgG was used as a control antibody. Data
are presented as mean = SEM. *P < 0.05 or ** P < 0.01 anti-Npnt-FD antibody versus control
antibody.
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Pt Npnt-FD Hifkic X 2L MR a5 — 7 U bidkl 7 T ViEEEEMI% (CAIA) MR

Npnt ZHAETH S a8pl £ T 7V iF OPN DZHKETLH D [64]. OPN K< 2R
OPN HHfififkE VWA Z & T, BffiV I=FET N TH S CAIA OHEEALHITIZ) R A H
ENTWVWBZ &R D [20, 34, 65]. Npnt b CAIA ITBIG- 5L PRILE, 22T, CAIAIC
X9 B0 Npnt-FD HifkDhRE G T 5oz, LU a5—7 U Hitkh 7 7 L2 8RN
Beh- L. Z0 3 H1%IT LPS ZENEES-9 5 2 & TRIfi% &2 580E S ¥ 7=, Hi Npnt-FD Hifk
&, LPS $:5-:0 4 HiT & 0 HICHENE: G- 217> 7= (Fig. 12A), CAIA TiX. 6 HHIZEH
2B S Npnt mRNA A EZIZ B U (Fig. 12B). 7=, BEET N IERLHE S Al & M
~ru7 7 —TUOMEIIEE Y v~ FHELICB IS T2 L5 [66,67]. BfiOH
JEHRHEDER & i~ 7 1 7 7 — DD Npnt B AHIE U 7zfE 9, LPS B5-4% 6 H HOBEf
HR MR HE 2 & i~ 7 1 7 7 — Dl F 2BV THET Npnt OFEBIATIHE L TV D
ZeWirrofe (Fig. 12B). FEIRA a2 7IZB L Tlk. Hi Npnt-FD Hifk#e 512 & 0 B2 D
FIEZ D, BfiOFEIENE b KIFICRIRTE 5 Z L dh -7 (Fig. 12C), Fig. 12D T
LPS #:5:4% 7 H HORIMEB L IO FEEZ#HE 5, 2 v b —AdifkiG~ 7 A TIRIER
<R & L THEMAPEC TS, —F. Pt Npnt-FD HilkG~Y A Tlda v ba—
NYUAR G~ T R & g U TR R B TE 22 L otz. S HIT, 14 HHOB
H#%IZIB 1T D P Npnt-FD Hifk Dy R%2 HE B XY 77 =0 Fefaic K D B2 L 7z,
ZORER, 77 =0-0 o TR, 3 ¥ b u— ik GO B W TRk 7 e T
FT7V I BPBEESNRSREE SRVDIZH L. Hi Npnt-FD HifkB 50Tl 774
TV T OBEEIIHI SRS RE > TNB I B o7= (Fig. 12F), EHI12, 2v bn
— Yk~ 2O TIEBEHT Y 7~ F QR4 T H 2 WIRARHEE ISR L TV 5
DIZHKF L. Hi Npnt-FD Hilkfe b~ 7 2 TIEBH S 2> [T W HHEERIR OB AR S T
5Z &% HE 0k v A L7 (Fig. 12G).

7 1
| Antibody (400ug) i.p. g . | L l control Ab
\:/ : i ' | | [ i i . b ° 5 &A Li
{ay>» 4 -3 -2 -1 0 1 2 3 4 5 6 5 4
[Femossis] :
| g 31 A antl Npnt-FD Ab
|Type 1 collagen antibody cocktail ngi,v,l 2 1 *
1
B Y < .
- . * 1 2 3 45 6 7 8 9 10 11 12
o6 1 250 — 6 — Days after LPS injection
3 1
= 200
> 4 150 4
@
22 100 2
5 50 T
®0 0 0
WT CAIA WT CAIA WT CAIA
Synovial Synovial
fibroblast macrophage
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Forepaw Hindpaw

Normal

control Ab

CAIA

anti-Npnt Ab

Fig. 12 Npnt neutralization by generated anti-Npnt-FD antibody ameliorates CAIA

A. Protocol for CAIA with anti-Npnt-FD antibody treatment. The antibody was administered into
BALB/c mice on days -4 and 0 after LPS injection during CAIA induction. B. Npnt expression in
arthritic joints on day 6, synovial fibroblasts, or synovial macrophages were evaluated by real-time
PCR. C. Arthritis scores of arthritic mice treated with control antibody (rabbit IgG) or an
anti-Npnt-FD antibody at the indicated time points (n=5 per group). *P <0.05, ** P <0.01, anti-
Npnt-FD antibody versus control Ig. Data are presented as means + SEM. D. Representative images
of gross appearances of the forepaw and hindpaw on day 7 are shown. E-G. Representative histology
of normal joints and arthritic joints on day 14 from mice treated with control antibody or
anti-Npnt-FD antibody. Sections were stained with hematoxylin and eosin (E, G) or Safranin-O (F).
Magnified views of the boxed areas a and b were shown in F and G, respectively.
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Bafi HE8

AWFETIX. B b &Y AWl OPIKIZEHE T Npnt mRNA R0V LV THBIL TIN5
TEEREMLEZEPS, HERERBETNITEITS Npnt DFBB X OHEREZH 22T
THZEZzHNCHREZEDE, £9. BORERBET VBT S Npnt X /37 E D%
BlAFIRD DI Npnt DY > KA » F ELISA ¥ A7 AL, & A CHEIRBET L
<7 ZD i Npnt ZHll5E U7z, Z OFE 3R HIE U722 To H CAABERRE T L O T Npnt
REBITCELTNBZ Lol FRZ. ConA IFLEDIMLH Npnt DFBUZEI L TlX. #
KOWEDOHBBE LN [63].

Npnt 1X a8p1 A > 77V L DALY Y RELTRIEESNEZ V78 TH S, HE
GIEPRBET NMATEIT 5 Npnt DIEREZI ST T B0, a8Bl £ VT 7Y v EDFEAIT
HPH L & D Npnt O RGD Jit#| & LFEIFEIER [i% % &3¢ Npnt-FD R 7F R % 7 3 X (T4
L. Npnt {Zx3 B Hf0pifk (Bt Npnt-FD Hilk) ZEH L7z, ZOHi Npnt-FD Hifkid. o8B1
AT 7Y U RNLERNIZIEEL L TV NIH3T3 filfd [64]D~7 ZAB LT b4 E Npnt ~D
HlEESE 2 Nz L BHETE R o 2. TOREHRIZ. Npnt IE Npnt-FD X 7F READ
TERIT BT BT B T L R LT3, FEREIT. Npnt @ EGF kY E— R &
MAM R XA VEZENZENANRT Uik & D & EGF ZBERDIGHALIZB G452 &8
WEIN TS [58,68]. Pt Npnt-FD Hifkld. V> H—& 7 A b & NIH3T3 Hilld & O
FSERICHETEZ AT L5, Npnt & a8Bl £ VT 7Y UHEGHHBOZRA L OME/ER %
RERMITHETIHTHD LB A DND,

a8l A T 7V DY HY RDO—DTHBS OPN ITxHT 5 hfngifkss, BV v~F~<v
AETNTHD CAIA DRIEZRHET S Z EHPHEINTVAB[34]. £ T, AL TIEH
Npnt-FD HifkZ U T CAIA BELA~D Npnt DG Z kT Lz, ZOfE%. CAIA BIffiT
FIEH < R &l UTHEIZ Npnt OFEBIBITTHEL TWB T EBHLPITR -T2, — 1Y
B v~ F ORI R TIE. MRS~ 07 7 -0 REEARD LN, £
N ORI & A S N B IS MEEEEIN - (TNF) -a 04 v Z—uAf £ (IL) -IBRED
BRAIRIIENES A S IA L DFWMIZED, VISFOEAPGERIINDLEEZLNT
W5, GRIOFE» G, CAIA BFTHROBEHRMET MBI O~/ a7 7 —JiIcB 0T
Npnt FEBIDITHEL TWB T LAHLPITRYD . TN O DMIER b DRIENY A S A D
43 AZ Npnt | PQKPRGDVFIPRQPTNDLFEIFEIER Jit4l] & 2 AR DM BEAEHPEETH 5
T &R d SRR,

RGD #ikA T 7V 77 IV —=D—DTHD a8l A T 7V &, Fimics < 58l
L. BEIEDIEED AL ST HFIES L O OMHALICB W THERFEH ZRELTWDH L

BHEENTWS [15 69-71] ABFZEX D, a8l A T 7V R bB L O~T 2D
WZEEBIZRBLTWAZ D, a8l £ VT 7V UBRRIEIREICB N TEERZS 2H->
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TWB A REVE BRI E iz, CAIA EF L TiX Npnt & o8pl £ > T 7'V v OFE A B EER K
HEZRELTWBREEZLNDZLOD. avp3 A T 7Y Vi EDMd RGD iBikA 77V
VOB S REEIZHER T E R W, EHRBBABBRE LR S,

BAET Y 7= FRLIEMERALIEZ & D B CAER R T IL-17 A~V S—T il (Th17)
DB BEETEZEPMENTED [72]. Th17 FALIZBEILTIE a8l £ TV DL S
RRGDEHA VT 7V v & b.04R09 4 T 7Y VBEELRBEZHS TS [73-76]
Z D7z, Npnt-FD R 7 F RUFFIZRAD 04 R 09 4 VT 7'V v L OEEHRPIEREL . HiL
Npnt-FD §ifkIZ & B Z D5 L&D CAIA EF N O E IR D > TV B ol agtk: 4
2o, SROBGIEEICRS LB LTS,
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BSHE MG
ABOKH LY. LFOMEMBESNE,

Npnt lZ=7 R, b bili# & bz <L Tk,

Npnt Z R RIPDOERINTRIHTE 5% A v F ELISA VAT ADOREEITHh LTz,
AREE CAEEIR BT T L~ T ZDIIH T Npnt DFEEATHE L Tz,

Npnt DHFIFiE (Hi Npnt -FD Hifk) Z/ER LU, HilkE5I2 X D CAIA B EAL 28T
5T LEYLRITLE,

A W N

Npnt IZ X % CAIA B EALEERED PRAX 2 LL FIZR 9.

& a8p1 integrin ?

Inflammatoryt 2
L]

cytokines

Exacerbation of CAIA

Synovial fibroblast,
Synovial macrophage

CAIA HIEALAS Npnt D RIUAR G THIHITE 22 & 6. Npnt DB Y 7~ F~DB
Rk mmE NIz, EHIT. B Npnt-FD HUEDHIED o8Bl A 7 7Y UGS 2 & de
ZEMNDH, CAIAIZ Npnt & a8Bl A T 7V VOREEHBEG L TWAZ E LRI h,

Npnt 23BAHT Y 7~ FE7 )L THRBUTHE LB ZOILIZBE G52 b, ARERL
7z Npnt %> R4 v F ELISA 2Bffi U 7<= F OBW>Y — Mz ) 5 5[ HetE=. Npnt 238
i) U= FOFBIBHHENT R D TREMEZ BN 2 &R TE L.
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WIE R7URIFUIRESZERNECAEMNTEES
HELEERE DRI

BIE

RTEETIE. W3R L7 Npnt 92 KA v F ELISA T. &8 H C4EERBET MIZB W T
Npnt FEBITHE L TWAZ L2 LT L, EHIT, Npnt OFEREFHIRTH D a8l 1
T 7V UHSETN 2 AT RX 7F K PQKPRGDVFIPRQPTNDLFEIFEIER Z$HiJi & L 7= Npnt %
FERMITHE T 2 Hik (Bt Npnt-FD Hifk) ZER L. ZoOHifks CAIA BIE(LZHIT 5
ZEEBELMTLE [77]

Npnt FEBIATHE L 72 H EAERBET A OHIZIZ. Z2REMILEDO~YY RET L TH S
FERI E CAEENN B2 (EAE) 2335, EAE & CAIA &[H U< Th17 BE-32KET
HBZ &5 [72].Npnt 23 Th17 43k %4 LT EAE BB LI 535 & PRLE. 22T
Pt Npnt-FD $ifk 2T EAE ~®D Npnt DB G- Zkad 352 it Lz, £/, Th17 &irik
R 3 — BRI 9~ D S H Ik T i T db S HilEPE T Hifa (Treg) WAkIZK&IEF Npnt D%
HHIRD,

Th17 iZAA =T fRO LI TH 5 Z & 6, AFZE Tid EAE BE[LIZBIT 5~
=T #ilfe (CD4* T #lild) PIIZIBIT S Npnt DFEREZIH 6T 5 Z & 2 HIVITHFE 2 1D
7=
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B2 EBAGE

FEREW

AWFZETHEH L7z C57BL/6 =7 A, ILKFI L 2 mEEE S (B IRL 2w
2) X THBEN (H29-8)-6 5). SGHRRIABIC L 2O EERICBETEHA F
FA VNTHEPL L TEBRZITo T2,

iR

FREYE 293 ML TdH 5 293F 1. M1 #5E7HTdH % FreeStyle 293 Expression Medium %
WT, 37°C. 5% CO, D5AF N TH#E L7z Npnt 3 X T DRUSZSRIE, SeP A 113 293F
HIRRIZ Lipofectamine 2000 % FVWTHEA L=,

LC-MS/MS 43t

His & 7 %D} 7= Npnt 235 A U 72 293F fifa % 4 HRRG 2 L. X U 72 B34 IZ Talon affinity
beads (Takara) Z¥RML 4°CTu—7— MRIZE—XZWHEH L. A IXY—NLZHT TBS
THEER N s U, ISR Z I 772 5T 20 f5ICEf LI2te,. 2302y o
AZv7ay FTHER L. Npnt #i& 57 7% LC-MS/MS 53 Hr THRE LIz,

EBRE CREENER% (EAE) ETNAOER

8 R C5TBLI6 =T A (M) @ 0 HHEIZ. HMRREERR7F FTHhBI Y v FY I
FvRa¥A MRV (MOG) 35-55 X7 F K (MEVGWYRSPFSRVVHLYRNGK )
LIEHEREE SR 7aA Y TP any M EEREATAZLITEY MOG R
F R (0.5 mg/mL) O avzERL, v ZERICE FEH L (0.2 mg/Pl),
BT, OHHE 2 ARIZ®Y R 1 EHD 400 ng DE AR R Z~ Y ZAEERNEES L
7o PLNpnt-FD itk EiE 2y bu—n 7% F G X, MOG 4ED 1 HETB LTV 2 HEEIZ
YR 1ILHY 400 pg DR THIENE G- 211572 N-TEF AT ZATA ¥ (NAC) (&
L7411 IEHZY 3 mg DR THEENZELG 28T 7=,

PEBOEIEEIZRD X 5122 3 7T 2470 FFm L=,

0: IE%

0.5: BOWE TR,
1: RO Nk

L5 BEDVHIEY R
20 MTUL EFE RIEARERNIBE D

2.5 RIEAS AR
3 B
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3.5 R E S Bk D5t A
4: HiE X ORI R
5: Pixt

R RITEHEBRIETRAZITo T2,

CD4* T D 7k

~ U APz R U2, Bl CD4 Hilkfs A E— X (IMag) (BD Bioscience) %IV
T CD4' T fifaZ i Ue, lEss. 7o—3A &V CD4* iy &0 L. 95%LL Eo
HiBlETHDZ & BER%RIC CDA T i E UTREF L7z,

FHED © D HKEHITLD 7 #EE. MOG 4y 2 A% ICHEHEZ IR LI 247 > 72, IR L
TEHHE O FREFMRZIR D I LD b, AR I TR O LaZ 7 —8/17 4 R
N—E (Roche) THIfEZ kX E7/=%%. Percoll (cytiva) THBEIEEZTIT > T. 37%& 70%
@ Percoll D Z MBI L. IMag %W T CD4' T HIlID 38217 7=,

Y7 n&A A PCR

AR EA L7z 293F Hilfa<° CD4* T fflifad b —4& )L RNA & TRIzol ZFHWTHItEL. F
VAERNTTA2—2 i Ufilig G EE# ReverTra Ace IZ X 1) ¢cDNA Z & L7=. {8/ L 7= PCR
754 ~<—% Table VIZRd, PIEYEa Y ba— iz & LT B-T 7 F v 2 e
mE (AACIR) ZHWTHIx 21T - 7=,

VYA Npnt BEFOI7a—=v 7

Bl6 =Y AX T ) —<illlfdfk’» 5 Table VTR LT T4 =2 L TPCRIZT T A
Npnt Z i EH. pM-secSUMOstar N7 X —{ZHlAiAH . Bl 2l LTz, Z D%, 293F
FfEIZ < X Npnt #1578 A L. 5538 L5 % MagneHis 583 X7 A (Promega) 12X D K
BT,

L/ 7us AL TP (SeP) XU RIBOHHE

2 D® Selenocysteine insertion sequence (SECIS) fHs % &€ SeP [78]1& Table VI T L7
754 <—7%{fi LT, HepG2 M6 7 u—=" 7 &7\ . pM-secSUMOstar X7 X —|Z
FAIAA, BiA 2R LTz, Z D%, 293F MifIZEIA T8 A U, K% Bk % MagneHis #5H
VATAITE DR,
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Table IV Real-time PCR and cloning PCR primer sequences

Gene Sequence of primers
5-CCAACCGCGAGAAGATGA-3
5-CCAGAGGCGTACAGGGATAG-3
5-GCTGGTATCCTCGCTCTACCT-3'

human B-actin

human Npnt
5-AGGCCAATCGATGACACTATTT-3'
5-TCATCAAGGAATCTCTTCTCG-3'
human SeP
5-CAAGACGGCCACATCTATCA-3'
5-CAACCAGTTTGGGCATCAG-3'
human GPx1

5-GTTCACCTCGCACTTCTCG-3'
5-TGACAGGATGCAGAAGGAGA-3
5-CGCTCAGGAGGAGCAATG-3'
5-GCGTCCTCGCTCTACCTG-3

mouse B-actin

mouse Npnt
5-GGCCGATTGAAGAAACTATITG-3'
5-ATGACAGATGTGGCCGTCTT-3'
mouse SeP
5-GTGGTGGCTATGAGCCTCTG-3
5-CAGGAGAATGGCAAGAATGA-3
mouse GPx1
5-GAAGGTAAAGAGCGGGTGAG-3'
5-TCCAGAAGGCCCTCAGACTA-3'
mouse IL-17
5-AGCATCTTCTCGACCCTGAA-3'
5TCCAGAAGGCCCTCAGACTA-3'
mouse IL-1p

5-AGCATCTTCTCGACCCTGAA-3'
5-ACCTCTTTTCACGGGAGGA-3'
5-TCCCACATCTCCCACATTG-3'
5-TCAGGAGCCCACCAGTACA-3'
5-TCTGAAGGCAGAGTCAGGAGA-3'

mouse RORyT

mouse FoxP3

TableV Primer sequences for cloning of mNpnt

Gene Sequence of primers
S-TATTGAGGCTCATCGCGAACAGATTGGAGGTGACTTCGACGGGGGGTGGCCC-3

Npnt
meen 5-ATGCCTGCAGGTCGACCAGCAGCGACCTCTTTTCAA-3
Table VI Primer sequences for cloning of SeP
Gene Sequence of primers
SeP 5-TATTGAGGCTCATCGCGAACAGATTGGAGGTATGTGGAGAAGCCTGGGGCTT-3'

5'-ATGCCTGCAGGTCGACTTAGTTTGAAGGTCATTCTCA-3'

BB LY R4 7ay b

Pi SeP Hifk (AA3) [79]THEELERE L. SDS-PAGE % L THEERIZHL SeP Hilk (BD3) [79]
& HL SUMO Hifk THHI L 72,

CD4" T FIBIPNIZI T S Npnt & SeP. GPx1 DRHNIZNZNH Npnt Hifk (20D1a). #i
SeP Hifk (BD3) B L UYL GPxI Hifk (ab22604) TU = RX v 7uvw h&fioiz,

Y K4 ¥ F ELISA
MA4EH @D Npnt 1, B THEELEY Y R v F ELISA VAT A [7T712H L TERE
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1o,

MAEPBEIOPMA (BLT74 VL) EAFI)~AT Y (BE7 40 A) T4 FRRERZ
170 7= CD4" T HifaD K2 Eivh o IL-17 1%, IL-17 ELISA ¥ v b (Biolegend) ® 71 k=
— MRV EREITo T2,

Npnt-SeP HEFEDOBRHAY >~ FA ¥ F ELISA ¥ AT ADRESE

96 7 = V7 L— MZTHIEDUAE L THL SeP fitlk (AA3) 5 pg/mL ZRFEH L. BHPikIER
NA XL X —BEE%F > b2 LT HPR TEGE L 725 Npnt & / 7 0 —F A4k (20D1a)
% 2 ng/mL OPERETHIF L7z, ELISA )& Can Get Signal (TOYOBO) ZflifHL. X—%
—D7u ha—nizfEo>Tiro iz,

CD4" T il K548 Eih @ Npnt-SeP AR L A ORHIE,. EAE Hi2k CD4* T #iifaz
PMA BE A A/ <A 2T 4 Wil OR 2% Ll 2 Lz,

Za—%A b X MY —fEHr

293F fifid & CD4* T HiflEHt a8Bl 4 > T 7Y U HiUlk (YZ26) (BL7 4 V) EKET
20 rfEIfGE L. Phipds. —kPitk e U T PE Bk~ 7 R IgG Hifk (Biolegend) &R
iz, M—DHikH 777 2D a s ba—iyifk (mlgG) (MG1-45) (Biolegend) 23R 77
4 7avhbo—ne U THRLE,

IL-17 D7 a—H%A r X b)Y —fi#hrid. CD4* THIA 7L 717 4 > A (Biolegend)
{AEALT PMA BEX A F /<A 2T 4 Bl L. Biolegend #ED 71 b a—L iz -
T Cyto-Fast Fix/perm Buffer Set (Biolegend) Z i [l L TREE R L OWE B 21T - 72, FoxP3
Yeftiid. Biolegend #:D 7' a b I — L IZH o T True-Nuclear Transcription Factor Buffer

(Biolegend) ZfEIL Tfrotz. M (F— ) #HE, Y777 2—-Hnar ta—n
itk (RTK201. RTK2758 35 & Tf RTK4530) (Biolegend) THALL =% TN %l L Tk
E LTz, ROS Bl A —H—D 71 b 3 — W2 > T CellROX Green Flow Cytometry Assy
kit (Thermo Fisher) ZHWTiT1o 7%,

MG

<7 ZAHFHEX MOG 4 2 JHEZIZIHIX L, 10% FAATALTE RTHEEL, 7857 4
VT L, BONENRT 7 0 EBiy) ik, RAEE n L35 HE Yetads X OVBisE % o]
PULFT B TDIIV T =NV T 7 XA S 7 A—4ut (LFB) fazfriofz,

Ma LB

FERD T — Z 1L -+ BERERLE (SEM) TR Lie. 7V —7THDAH EARBUEI Student's
t-test & 721% Kruskal-Wallis test DHIHIBRES TV PAEAH 0.05 (), 0.01 (%), 0.001 (***)
K CTHEEDY ELE
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B3I R

EAE iZBIE 3 Hi Npnt-FD Hifb D8
Hi# T, EAE =7 I T Npnt FEBIAITHEL TWB Z L 2R LA, AWFZET S B
2135 121 Npnt FEBL 2 BIFAIZHIE LTz, MOG %8 1. 3. 5. 7. 10, 14 H#E D EAE
<7 25 IMEZ MBI L, ELISA IZX Y Npnt DERZTT> 7= (Fig. 13A), ZOHEHE. MOG
RIED 3 HEH, D Npnt BEDBTHET B2 &30 o k. RIZ. Npnt OHFIFHETH 551
Npnt-FD $ifk % V> T, Npnt 2% EAE O¥EALIZBI S L TV A ZEIK A 2 72 THfg L7z,
ZDFER, Bl Npnt-FD il 512 X V. EAE OFKZ 2 713 MOG 4% 17 HE» b H I
ZHIRITTZ 7= (Fig. 13B), & HIZ. EAE DIfitrh Npnt DFEHTHEIX. Hi Npnt-FD Hitk# 51T
XomklcE sz ENRud o7 (Fig 13C),

B Antibody (400ug) i.p.

>

l
T T
40+ | day> 4 9 1 2 3 4 5
* 4
E “ Pertussis toxin 400ng i.v. |
E) 304 : MOG peptide + CFA 1:1 emulsion, 0.2ml s.c.
= A, a Pertussis toxin 400ng i.v.
S 204 N s
§ y 5. +sQs control Ab
] «=—fiy— Npnt-FD Ab
S 10 “a Py Aa A at 66
[« A A
=z f ,
r—.l;1 r '| . o 4 Of O (5
0 o *
o 1 3 5 7 10 14 @ 3 A OQ.
Days after MOG immunization 3 5 '.&(B
=
C o
20 - 1 A
E 5. RFF———————
2 8 10 12 14 16 18 20 22 24 28
: 10 Days after MOG immunization
5 M EAE
; 5 EAE -FD
o
=
0 -

0 1 3 5 7 10 14
Days after MOG immunization

Fig. 13 Effect on EAE of Npnt neutralization by the anti-Npnt-FD antibody

A. Npnt concentration in plasma samples from EAE mice. *P <0.05 versus 0 day after MOG
immunization. B. Protocol for EAE induction with anti-Npnt-FD antibody treatment (upper panel).
Disease severity scores of the EAE mice treated with control antibody (rabbit IgG) or the
anti-Npnt-FD antibody at the indicated timepoints (lower panel). *P <0.05, ** P <0.01 versus
control antibody. C. Npnt concentration in plasma samples from EAE mice treated with the
anti-Npnt-FD antibody (FD) or control antibody. Data are presented as means = SEM. *P <0.05,
** P <0.01 for control antibody versus anti-Npnt-FD antibody.
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Npnt DFHRESTFOBRELEL ) 7uT AV P (SeP) DRFE

Npnt T X % EAE B4 AU B RS 2 /R 3 5 72 D12 Npnt D PGS &0 T D% E1T o 2. a8pl
AT 7Y U ERNTEMIZHRBIT 5 293F Ml (Fig. 14A) 12 Npnt 38IA T &2EA L, ZORE
L3525 Npnt & VR E 2R L, BRIV 21T o 72, 208, Npnt #5507 & L
TEL DA 2R U, 2O T EAE BEEALIZER5-3 5 v REME D & 5 Npnt D Fr kS
BTl TkL ./ 7u7 A P (SeP) IZ&H L% (Fig. 14B). SeP iX T ffubsiiz B 5
L [80,81], EAENITBWTHlikO L Vilikik e LTIERT 5L /S XT A4 v 2A 80
WHIBE 2 U RIETH D [82]. £, L & CDA T M OIE AL 3 LIZBE 535 [83],
INHOHEED? S, Npnt & SeP OFEAIIH AR IRICB ST 5 Rl Z2 5 2 7=,

%9, Npnt & SeP O EAEFHZ MRS 572012, WIERIIZ SeP 2388135 293F #ifa [84]
IZ SUMO & 7 Z A4 in& ¥ 7= Npnt 3815 28 A L, ZORE LS % HO THHEE 217 -
Too 2R Z—F 7213 Npnt 5 28 A L7z 293F Ml 72 Ll 2 DL SeP Hilk THIEEIL
B 72%1Z. Hi SUMO HiUA T Npnt Zi L. ZORGH. BR 7 2 —BAMOR:2E F
D SeP & DRIEEREY TIZ Npnt 1B H S L7 d> o 7205, Npnt B85 - HEAMROR % Ei
 HFFTz SeP & DRPETEREY Tl Npnt ZMH 35 Z LA TE L (Fig. 14C), HMIENZ &
IZ. Npnt BIAF-EAZIT - 72 293F flifaDB 2 Eih (Whole sup) ITIXZERT & —ZiA
L7z 293F MR FHE X D K D SeP B ENTNBZ &Ry >, % Z T Npnt
DS SeP DRBUTHEE G- 2 5t EZ 2, Y TAEAALAPCRBLIYY XA Tay b
X DN LTee ZOREH. Npnt BIZ ALY SeP OREBIZ US| (Fig. 14D), &
HIZ SeP MIAT-HAIZL Y Npnt DFEBIZTIESE DT & b o, (Fig. 14E)

% YR Npnt & SeP BEEICHA LTS Z & 2T 572812, Npnt & SeP O
HEKZBRINT DY KA v F ELISA (Npnt-SeP #&4k ELISA) ZHE4E L 7=, Npnt & SeP
DENENDY 2L EF ¥ NE R FHWTEfFNTH S Npnt-SeP #H44 ELISA 13 Npnt
L SeP ZREIVELAOHBHTE, ZNENEMOGEIIHBB LARP o2, TORSR
2> 5. Npnt-SeP # &4 ELISA I Npnt-SeP A K2R RNICHRIBITE 59> FA v F ELISA
THDHZ EBThoT= (Fig. 14F), Z T T. Npnt-SeP &6 ELISA ZHNWT, BT X —,
SeP W&+ X O Npnt #5728 A Uiz 293F flio R Fiidhd Npnt-SeP A i
L7z, ZOREH. Npnt BisFZ2E A L7 293F #io R i I238 T Npnt-SeP #HAAH
AREIZEMLTWBAZ L2k o7= (Fig. 14G),

293F M DREFE FiEHhizY) 2 EF 2 b Npnt ZIRIM LTS, 48 IEEIF2IC SeP DR B
JLET B Lo (Fig. 14H), BL VORME X SeP DEAIX I NVEFF )L
FFTE—E (GPx) DERTA V7 +—LTHD GPxl ODRUZHEETHZ LHAAMLNT
5 [85-87] Npnt IZX > T E NS SeP DRBITHEN. SeP D Rty +DRBUT LB %
B250PEWH,MZTBHIT, GPxl D3EBIEEY T X A A PCR THIE LTz, ZDkE
B,V avEF T b Npnt DIRINTZ X 5T SeP DA 59 GPx1 ® mRNA & FRLE, &5
IZ. Y2 EF Y Npnt I & B SeP B XU GPx1 DFEBLTHEIZHL Npnt-FD Hifk % iz
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5T L THMRITESZ & ote (Fig 14H),
TNHDRERMP S, Npnt & SeP IZHEREZK L. ROT 4 77 4 — KNy TR 24 L
TSeP V7 FILEHBREETNRI LZYLMPICZT BT LBTEE,

1. nephronectin, isoform CRA_c

2. heat shock 70 kDa protein 1B

3. tubulin beta-2A chain isoform 1

4. disulfide-isomerase A6 isoformd precursor
5. keratin, type Il cytoskeletal 1
6.
7.
8.

A B

800

SFPQ protein, partial

g - f heat shock protein 60
2 @ J { '\ T-complex protein 1 subunit beta isoform 1
o 7 " \ 9. selenoprotein P isoform 1 precursor @
s A\ 10. actin, beta, partial
r-fy \ \'\_ 11. endoplasmin precursor
o e, . 12. T cell receptor alpha chain V-J-region, partial

100 10! 10° 109 10

13. ubiquitin-like maodifier-activating enzyme 1

14. RPL8 protein, partial

15. 54 kDa protein

16. Putative histone H2B type 2-C

17. dolichyl-diphosphooligosaccharide-protein
glycosyltransferase subunit 1 precursor

18. AMOT protein

19. D-3-phosphoglycerate dehydrogenase

20. unnamed protein product

—p a8 integrin

’19'5 \\.19'5 kDa \“D \\Q kDa *Oc' c.,BQ
kDa ‘x\oo $Q° 63 =
4 ® |«Sep «— Npnt
100 a IP: AA3 (SeP) L 75 =
75 - IB: SUMO (Npnt) 48 IB: SeP IB: Npnt
ST ]| 1P: Aas sep) SeP * Npnt
48 - IB: BD3 (SeP) o 3 o 2 I_l
3 =
1004 % | Whole sup g2 ‘ i S
75 - IB: SUMO (Npnt) g . . g 1
] T ©
63 ‘ Whole sup E | l E
48 IB: BD3 (SeP) 0 0
Mock Npnt Mock SeP
F G Npnt-SeP complex
O SeP Npnt-SeP complex % %k %k
& Npnt 100
S 80 ¢
¥ 4
S o 60
ERR Anti-Npnt Ab 2 .0
1]
2 20
0

Anti-SeP Ab

Mock SeP Npnt
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H Bl Npnt
rNpnt + Npnt-FD Ab

GPx1 *k *

2

Relative value

Fig. 14 Association of Npnt with SeP

A. Surface expression of o8 integrin on 293F cells. B. LC-MS/MS results indicating that
selenoprotein P isoform 1 precursor (No.9, in bold) is a candidate Npnt-binding protein.
C. supernatant from 293F cells transfected with Npnt for 48 h was immunoprecipitated using
anti-SeP (AA3) antibody. The precipitated proteins were then separated by SDS-PAGE and blotted
with anti-SUMO or anti-SeP (BD3) antibody. The whole supernatant were immunoblotted with
anti-SUMO or BD3 antibody. D. Western blot analysis of SeP in culture supernatant from 293F cells
transfected with Npnt for 48 h (upper panel). Relative mRNA expression level of SeP in 293F cells
expressing control empty vector (Mock) or Npnt at 48 h post-transfection (lower panel). E. Western
blot analysis of Npnt in culture supernatant from 293F cells transfected with SeP for 48 h (upper
panel). Relative mRNA expression level of Npnt in 293F cells expressing Mock or SeP at 48 h
post-transfection (lower panel). F. Diagram of the ELISA system used to detect the Npnt—SeP
complex (left panel), and characterization of this ELISA system (right panel). Detection of the
Npnt-SeP complex, but not SeP or Npnt alone, using the Npnt-SeP complex ELISA detection system.
G. Absorbance in the supernatant of 293F cells transfected with SeP or Npnt, as compared with
Mock-expressing 293F cells. H. Relative transcription levels of SeP (left panel) and GPx1 (right
panel) in 293F cells treated with Npnt recombinant protein (100 ng/mL) in the presence or absence
of the anti-Npnt-FD antibody (10 mg/mL) were determined by real-time PCR analysis. Data are
presented as means £ SEM. *P <0.05, ** P <0.01, ***P < 0.001.

- 46 -



Npnt LD SeP &ML L SeP ¥ 7 F Mn@&icBib 2 Rk O E

AWZETHER L Npnt & ZDERSREZRT (Fig. 15A), B b, T AD4LE Npnt
Lt b Npnt ZEAEDBIE 2EA LK 293F filaokig HEOY = X4 v 7ay Mihid
b, ZTNENDE U NRTEPHEETETNBZ L&A L (Fig. 15B left panel)s Y U h
—B AV FBRAATIZIR TSR, THUILLHTOHIE & —H L TnD  [77]. &I, Hi
SeP Hilk THIEILIAEZIZHT Npnt HiAE TR UA5S. EGF BRY E—F & MAM R XA U3
SeP & DFEGIZEG T 2R TH B LBy olz. FEIZ, & hDAR ST~ 2 Npnt
b SeP LFEET BT &b Ao (Fig. 15B right panel).

Npnt D SeP ¥ 7 F NV DIREIZED SEEREFIRZH O 2T T 572, 4 KA AL VDA
WA LTz 293F Ml SeP B & U GPx1 D382 Y 7L Z A A PCR THlE L7,
ZORER. 2F Npnt & MAM R A A VOB - EAMILD SeP & GPx1 A TLHEL TH
D. Npnt _ED SeP ¥ 7 F MREITE D DHEREHIRIE MAM F AL U THEZ Lol

(Fig. 15C),

5 x EGF-like Linker
A repeats segment MAM domain

RGDVFIPRQPTNDLFEIFEIER <J anti-Npnt-FD Ab

Nprt £GF
hNpnt-Link [Tk -eee____—=- ——
nnptmam S -mme_______onm- ¥ S—

* |e=EGF
| «—MAM

Whole sup IP: SeP
IB: Npnt IB: Npnt
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% %k

SeP | GPx1 Tk
31 A 44 *
(] 4 Q
E I S 34 *
S 2- T > i
4 o 4 + 4
2 A . 2 27
ko 1 T ‘1" ko
& | £ | © 11 i=e I’ o 'I
0 0
Mock Npnt EGF Link MAM Mock Npnt EGF Link MAM

Fig. 15 Identification of the Npnt functional region for SeP upregulation

A. Schematic representation of Npnt and its truncated variants. The epitope of the anit-Npnt-FD
antibody in the linker segment is indicated. B. Supernatant from 293F cells transfected with the
indicated expression vectors at 48 h was subjected to immunoprecipitation using anti-SeP (AA3)
antibody, and SeP-bound Npnt or its variants were detected by anti-SUMO antibody. C. Relative
transcription levels of SeP and GPx1 in 293F cells transfected with Npnt or its variants at 48 h were
determined by real-time PCR analysis. Data are presented as means + SEM. * P <0.05, ** P <0.01,

*xEP <0.001.
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EAE {28113 CD4' T fildN D Npnt, SeP 3B X T GPx1 DREBIE/L

EAE X Th17 &tk B ek ET L & LTHIG N TWS, £ Z T, §i Npnt-FD Hifk
B 547D EAE =7 2O A & CD4' T Mz il L g2 desd 7= ARFZE TR L2
CD4* T fiifald. DO 7 a—HA b X Y —f#id 5 95%LL LORHETH S Z & 2 h
ALUEBRITHEH LT (Fig. 16A). 517 CD4A THIKUE Npnt DY H > RTHB 08 4 VT
TV UEBBELTNWSZ & bk#A LT (Fig. 16B),

EAE 25115 CD4" T HifdND Npnt, SeP 353 XU GPx1 DFEBLAE Y 7L X A A PCR THll
5E LTZRER, Npnt 12 EAE =7 2Dl & [MERICIEBLTHE L TEB Y. SeP & GPx1 HREBLIL
HELTWE (Fig. 16C), =, ZORBOTHEIXHL Npnt-FD HiikE Iz L vk TcE b2 &
barrofe (Fig. 16D). Yz RAX 70y MENH O b RO R 27 (Fig. 16E),

WIZT. HESE L 7= Npnt-SeP # A4k ELSA #H\WT. EAE =7 2D CD4' T #ifiA PMA &
AF ) <A THI U828 BiGth o Npnt-SeP HAKRERIE Lz, ZORE, EAE <Y
A CD4" T HifaDR;#E Lt TlX. Npnt-SeP HEAKREISEIML TH Y. HL Npnt-FD Hilk%E
P25 L 7= EAE =7 ZD K% L% TlE Npnt-SeP AR RO AR END Z e8>

(Fig. 16F), Ifilh @ Npnt-SeP #HAHE b MO R 272 (Fig. 16G).
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Figure. 16 Expression of Npnt, SeP, and GPx1 in CD4" T cells from the splenocytes of EAE
mice

A. CD4* T cells isolation. B. Surface expression of a8 integrin on CD4* T cells. C. Relative
transcription levels of Npnt, SeP, and GPx1 in CD4" T cells from EAE mice at the indicated days
after MOG immunization were determined by real-time PCR analysis. *P <0.05, ** P <0.01, ***P <
0.001. versus 0 day after MOG immunization. D. Relative transcription levels of Npnt, SeP, and
GPx1 in CD4" T cells from EAE mice treated with control antibody or anti-Npnt-FD antibody (FD)
as described in Fig. 1B. E. Western blot analysis of Npnt, SeP, and GPx1 expression in CD4* T-cell
lysates from EAE mice on day 7 after MOG immunization. F. Absorbance levels from an ELISA for
Npnt-SeP complex detection performed on the supernatant of CD4" T cells from EAE mice (day 7)
that were treated with the anti-Npnt-FD antibody or a control antibody. G. Absorbance levels from
an ELISA for Npnt-SeP complex detection performed on plasma samples from EAE mice (day 7)
that were treated with the anti-Npnt-FD antibody or a control antibody. Data are presented as means
+ SEM. *P < 0.05, **P < 0.01, ***P < 0.001.
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Th17 L2 R IE S Hi Npnt-FD Hifk# 508

Th17 1% IL-17 PEAEA~AR—T HildTH S Z &2 5. EAE BEAKIZIBIF 5 CD4' T D
IL-17 OB ZHIE LTz, IL-17 DFEBUE MOG 4% 5 HIZIZHRIZITEL., 14 H#
T CTEIEBIEHET L (Fig. 17A) ZOREHEA 5. Thl7 s31kid MOG 4R 5 B bk E
B EHERI L7z, RIZ. B Npnt-FD Hifk#5-0 EAE 128135 CD4* T o IL-17 BEAEV 7
VA ALPCR, ELISA BLXUO7u—H%A F X M) —IZX VG LE. ZORHE. EAE LB
I} % IL-17 D3 BTV EHT Npnt-FD HiAk OF B & D Hilili T E 5 T & A2 T DN % THER
T&7% (Fig. 17B,C). ¥£7. Th17 DB TTHALF /) A V2 RREEA —7 7 V%
& (ROR) yT . HiNpnt-FD Hilkf G2 X D I TE 5 Z &b o7 (Fig. 17D).

IL-18 13 RPE Th17 ~OBATIZEERY A A & LTHILGNTWS [88], CD4™ T fl
D IL-1p 5Bl%E Y 7L Z A I PCR THIE L7=AER. T Npnt-FD Hilhk# 512 X ) IL-18 D
FBLLMHIEND Z &b o (Fig. 17E). TNH DR 5. Hi Npnt-FD Hifkik Th17
SLZIHIL. &SI Th17 ~OBAT L HHITE B aet: 2 B U 7=,

HIMEE T #E (Treg) 1% EAE Z & Eokk & 72 H CAES R 24 3 2 e fnifilte T Mk T
H%, Th17 & Treg IZFMT A 5LERTH DT 05 [89]. Hi Npnt-FD Hilk b1z X %
Treg ALNDGEZRG L, Treg DB TFTHB 7+ —7~y Ry 7 AEFR 1

(FoxP3) DFEBILRLEY TAEA L PCR kN7 u—HA b X MY —THEHr L7ZF5R,
FoxP3 JE8L MOG 4% 5 H#%H b ARl S v Tz (Fig. 18A), & HIZ. $it Npnt-FD
PR EIZ L D MOG 4y 7 H# T FoxP3 ORBMHZHETEZZ LB ud ok

(Fig. 18B, C).

A IL-17
200 *k%k
o ok A A kkk
© 150 A, *
> A
_g 100
®
< 90
o
0
0o 1 3 5 7 10 14
Days after MOG immunization
B mEm EAE
- R HEE EAE
IL-17 EAE-FD EAE-FD
*%&
*kk —_ m
E 80 *x%x M E 5 '-ﬂ"
g 60 *kk gk m g’ 4
[<+] m m ~ 3
= 40 o
phe} c
© o 2
@ 20 o
("2 ~ 1
0 1 3 5 7 10 14 0 5 6 7
Days after MOG immunization Days after MOG immunization

-51 -



— 20m * %
- EAE EAE-FD S
9 - ..
| 3 2154 _ge |
- 'O_ Q
=|- A o .. [ ]
= +_ 10- -
& - n®
e |
o £ 5+
o <r
100 10! 102 103 104 a
O 9
> CD4 T J
P 50
€ &P‘?'

E

N EAE N EAE
EAE-FD EAE-FD

RORyt IL-1B *
Jedede 6 n
o 20 n @ %
= 3 * -3
> * > 4 4 %%k *k
S 10 * il > n n
= ) mn =
© @ 2
2 5 @
o 4
0
o 1 3 5 7 10 14 o 1 3 5 7 10 14
Days after MOG immunization Days after MOG immunization

Figure. 17 Effect of anti-Npnt-FD antibody treatment on Th17 differentiation

A. Relative mRNA expression level of IL-17 in CD4" T cells from EAE mouse splenocytes.
*P < 0.05, ¥**P < 0.0, ***P < 0.001 versus 0 day after MOG immunization. B. Relative
transcription levels of IL-17 in CD4* T cells from anti-Npnt-FD antibody (FD)-treated or control
antibody-treated mice at the indicated days after MOG immunization were determined by real-time
PCR analysis (left panel). IL-17 production in the supernatant from CD4" T cells stimulated with
PMA and ionomycin for 4 h was determined by ELISA analysis (right panel). C. Flow cytometric
analysis of IL-17 production in CD4" T cells stimulated with PMA and ionomycin for 4 h in the
presence of brefeldin A. Percentage of Th17s (CD4" IL-17* cells) in the spleens of EAE mice treated
with control antibody or the anti-Npnt-FD antibody. D-E. Relative mRNA expression level of RORyt
(D) or IL-1P (E) in CD4* T cells from the splenocytes of EAE mice treated with control antibody or
the anti-Npnt-FD antibody. Data are presented as means + SEM. *P < .05, **P < (0.01, ***P <
0.001; n = 3-6 in each group; Kruskal-Wallis test (A, B, D, and E) or Student’s t test (C). Data are
representative of at least three independent experiments with similar results.
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Figure.18 Effect of anti-Npnt-FD antibody treatment on Treg differentiation.

A. Relative FoxP3 mRNA expression level in CD4" T cells from the splenocytes of EAE mice.
*¥*%kP < (0.001 versus 0 day after MOG immunization. B. relative FoxP3 mRNA expression level in
CD4" T cells from the splenocytes of EAE mice treated with control antibody or the anti-Npnt-FD
antibody (FD) . ***P < (.00 versus 0 day after MOG immunization. C. Flow cytometric analysis of
FoxP3 production in CD4" T cells from EAE mice. Percentage of Tregs (CD4" FoxP3* cells) in the
spleens of EAE mice treated with control antibody or the anti-Npnt-FD antibody. Data are presented
as means = SEM. **P < (0.01. n = 3-6 in each group; Kruskal-Wallis test (A and B) or Student’s t

test (C). Data are representative of at least three independent experiments with similar results.
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EAE [T RIZ 3 MR ROS DOE

GPx1 1761k EE % ROS Dbk R ICBD B Hil L% TH S, EAE ¥ 7 A CD4' T #fl
N T GPx1 REBID LT B Z &5 (Fig. 16C). EAE @ CD4* T #illEN Tl& ROS L)L
PERLTWEETPRLE, 22 T7u—%A b A MY —Z ., BRI~ 2B XUV EAE
<~ AD 5 HHOD CD4" T MBI BHlEN ROS LRVEHE LTz, ZORR, PHRLE
D R~ 2 & i LT EAE =7 2D CD4' T #fid ROS LML R LTEBY., &6

ZHi Npnt-FD Hifkf 5~ 7 Z TIHE R L7 ROS LRABIER L)L E ThlifEd 5 Z & A5
LT o7 (Fig. 19A).

ROS L R)VODIE RiZ Th17 5L 2 RES® 5 LW #iERH 5 [90,91], AWFETIE. it
Npnt-FD HifA#51% Th17 ik 28k U, M E DK R L7 ROS LR ZIER L)L E TRY
TEEREBLTWS, ZZT. 2D ROS LRADIEFALA Thl7 s ALIHNIZEES- LT3
PEHOLPITTBHEHIT, ROS AARY T ¥ —ThHDN-TEFALIRTAL Y (NAC) H
WTHEF LTz, U 7L Z A A PCR BX TN ELISA ZFIWTHEHT LS. NAC #503Ht
Npnt-FD HiiAEe 5 THIHIT & 72 IL-17 EEZ i S (Fig. 19B, C). RORyYT mRNA JE8{ b
FEDFRERER OGN (Fig. 19D), X 5T, Pi Npnt-FD Hifk#5-Tri U7z FoxP3 38l %
NAC B HICX VHEEIND Z B0 o7 (Fig. 19E), T H DR 5. Npnt-SeP-GPx1
iz X > THEE NS ROS LUVDIKTH, Th17 b & Treg /bl 23 S 2 3
T LZRmT SR ez,

S HIZ. Hi Npnt-FD HifkiZ & 5 EAE HEALMIHIZIRIZIBIT 5 NAC DR D720
IZ. BHHED HE Befad3 KO8 LFB Jete e FIW T2 ML 1R 247 o 7. HE Jeld S
B, LFB Pl ikl TE A ik TH B, ZDORER. Hi Npnt-FD ik Gz L B
FHENA~D JERITL AR L. NAC BT X VHETE 5 Z &4 HE Jfah 500
o7, & HIZ. LFB 4t 31 Npnt-FD HifA# 512 & B RBEE AT ORI S, NAC $#5-THY
mahdZ & boro7 (Fig. 20A),

Npnt {2 & % it 2D CD4* T M ALIZ Y 2 5558 &kt 3 5 72812, HT Npnt-FD $i
HiE & NAC #5410 EAE &FHED & CD4 T fiffd % 578 L. IL-17, RORYT 3 X O FoxP3
DFRBEY TNAEA L PCR THIE LTz, ZOFER. i Npnt-FD HikE Gz L 5 1IL-17 B &
U RORYT OFEBHMHIE NAC Bz K VHES NS Z &3 0h - 72 (Fig. 20B, C). & HIT,
Pt Npnt-FD HifRIZ & U Jie U7z FoxP3 DFEBUTHE D NAC B IC X VHE S ND Z L3 0H
2 7= (Fig. 20D),

P12, EAE JWREADMBZERT 57-01C. EAE BEILIZBIT S NAC 508 %
BRI 2 2 7 Bk Uiz, ZO%E%. Hi Npnt-FD Hifk# 512k 5 EAE BEALHIHIRh R
NAC #GIZ XV ARICGER TESZ 2L (Fig 21). TNHDFREEA S, Npnt I
ROS LAV FZ4 LTy Thl7 5k i & Treg 70k Z#ifil S ¥ % Z & T EAE ¥ L

G LTWAZ EBghoTe,
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Fig.19 Role of ROS reduction induced by Npnt for Th17 and Treg differentiation

A. Levels of ROS in CD4" T cells from the splenocytes of healthy non-EAE mice or EAE mice
treated with the anti-Npnt-FD antibody or a control antibody on day 5 after MOG immunization.

B. Relative IL-17 mRNA expression level in CD4" T cells from the splenocytes of EAE mice (day 7)
treated with the anti-Npnt-FD antibody in the presence or absence of NAC (3 mg/head). C. ELISA
analysis of [L-17 in the culture supernatant of CD4" T cells from EAE mice (day 7) treated with the
anti-Npnt-FD antibody in the presence or absence of NAC (3 mg/head) that had been stimulated
with PMA and ionomycin for 4 h. D-E. Relative mRNA expression level of RORyt (D) or FoxP3 (E)
in CD4" T cells from the splenocytes of EAE mice (day 7) treated with the anti-Npnt-FD antibody in
the presence or absence of NAC (3 mg/ head). *P < 0.05, ***P < (0.001. n = 4-8 in each group;
Kruskal-Wallis test.
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Fig.20 Role of Npnt in CD4* T cells from the spinal cord

A. Histological examination of spinal cords removed from EAE mice on day 14 after MOG
immunization. Spinal cord sections were stained with hematoxylin-eosin (top panel) or LFB (bottom
panel). Arrows indicate regions of demyelination. Scale bar = 200 pm. B-D. Relative 1L-17 (B),
RORyt (C), or FoxP3 (D) mRNA expression level in CD4" T cells from the spinal cords of EAE
mice (day 14) that had been treated with the anti-Npnt-FD antibody (FD) in the presence or absence
of NAC (3 mg/head). *P < 0.05, ¥***P < 0.001. n = 4-9 in each group; Kruskal— Wallis test.
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Fig.21 Effect of NAC treatment on the clinical sores of EAE mice

Mean clinical scores of mice with EAE treated with a control or Npnt-blocking antibody in the
presence or absence of NAC. Data are presented as means £ SEM. *P < (.05 for anti-Npnt-FD
antibody + NAC versus anti-Npnt-FD antibody. n = 4-6 in each group; Kruskal-Wallis test.
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Bafi HE8

RIEEDRE BT, Npnt DFEHLDS CAIA R° EAE 72 EDH ERIEIRIBET L DI THidE LT
W5 Z ez HHIT L. Npnt (26 S fnbifk (Bl Npnt-FD Hifk) A5 CAIA DOBHfiIZ% R 2
TEUHEISELZ WG L [77]. £ T TAWIETIX. Hi Npnt-FD Hifk% T EAE
BTS2 % Npnt HEREZfRIH T 5 2 &L Z HIICHFE 2 7=,

F 9. B/z7e Npnt BEREZ T2 72D ITH Npnt #5580 28R LTz, £DTHIT,
Npnt #1528 A U7z 293F MO i 5 Npnt & 0 /37 B 25 U B irfithr iz
£ D Npnt #5675 F& LT SeP ZE L7, EHIT. Npnt & SeP BEAUEERTHZ L%
HAPE RIS K OB 72 IZhfE 7. L 7 Npnt-SeP SIS A 2 HI 4 5% >~ R4 » F ELISA R T H
T L7z. SeP IR D& L Uk & /X7 TH Y . B L U EHDHUIBILIFE TH D GPxl
RBEHBEZ L TEMET A LBMbENTNWS, Yz RZ 7 ay Mihis b, Npnt 1%
HaRs2E Lih o SeP RBBIZ TS EZ T L 2RI L. ZO#55IEEFE Li%IZ Npnt & V%
JBERMUEEBRTOHEBZR LB TERE, EHIT. SeP ZEATSHZ & T, Npnt
DIBLRNVD ERBFEEEIND T ED D, Npnt & SeP lZRTT 4 77 4 — KXy 73R
ZHAHZ LZWHPIZ LT, £, Npnt INE GPx1 DFHBIL NNV ERIBFEZ PG,
Npnt (2L 5 SeP JEHTHED GPxl ORIBLTHEEFIERILTVWD LEx, ThbHDZ e
B Npnt-SeP DRI T 4 77 4 — RNy 712X V) GPx1 BEZMRMNTESETNSEZ
L BT AR BT,

Npnt D SeP #EAEAIZE U Tl HAETEREIZ T Npnt @ EGF Y E— F & MAM K
AA VBB TEZ BRI LD, SeP & GPxI RBEBTHEIZIE MAM R A A V3B 5- Lz
T 25, SeP HEREICIHER 5 2 5 Npnt B0l MAM R XA VU THB EEZ b — .
Pt Npnt-FD HilkizV > —k 7 X2 b EORTF REHIR L LEEHiATH D . itk
BEAZ MAM R XA > &N B Y. Hi Npnt-FD itk DI & SeP o 7 F Mz 53
AHEIII R > TWD, ZTORIZE L TIE. Hi Npnt-FD HifADEMHES & MAM R X A ¥
DEEEL TWBZ L TR AHEDONAREIZL D D EHEHI L T3,

Npnt & SeP 3B HUVIZHEHZ TUlE LA 9 A5, Npnt @ SeP FEHLTHEIZBI D B 2 BRI A
Thd. BIEICEH D Npnt OEBIZRY Y R THD a8pl A 77V vid [15]
293F Fie<e CD4* T MUZ DFEB L TVWB T D, a8pl £ T 7Y V5 Npnt 12X B SeP
DFREBITTHEIZBI S L TW B AREED D B, F72. SeP DZAFKIXTRY R&EH E 284k 2

(ApoER2) THBZ &5 [92]. ApoER2 %4 LT Npnt-SeP #H&1AH SeP BT ICEE 5
LTWSEEED B2 OND. TN DOZEFRIEDOMIINTIX, ZBFITHT 5 hfdifk
R, BBEK T RLEMR., R/ v 7T Y MR UREHWTOKRGISBE L7
2o
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EAE 1% CD4" T fifad T % 321 Th17 iz 4 U TR AR D RAE LR 22 5] Z i
FTHOEMERBRTH S, EAE ET LD CD4" T AN TlX Npnt, SeP 38 LT GPx1 3E8LX T
ARTHuHE L THE Y Hi Npnt-FD Hifk 51z &k 0 BBUTEZ MR TE S 2 L 2 b L.
S H T, Hi Npnt-FD Jilkfe G0k IL-17 FEBOTHEZMHI L. FoxP3 JEBIHIHIZHFE L, Th
HDZ L5, Npnt ik Th17 B L Treg LB L TNWA Z LRIz, GPx1 138
ALK BB A Z R L. MNOTEEE SRR ROS ZRETDHZLAMHNTED [93].
EAE =77 ZH13kD CD4* T HlLTl& GPx1 FEIALHE L TWB T &5 6, ROS 5B HEA T
Wb L% xTe, TRUBY EAE ¥ 7 2D CD4' T HUN TIX ROS LRADBEFLTEY., Hi
Npnt-FD HifA# 5 TIZROS LRV ZEHL XL E TRIES S Z L 2HHATE . 22T,
Npnt (T X D #FEE NK L X)L ROS 73 Th17 B X O Treg LI B R ZE2HS L& %,
ROS AHRY T x —TdH B NAC Z Wi 217> 2. ZDFER. NAC 51351 Npnt-FD
PUAREHIZ X B CD4 T HIFIN O IL-17 33 X O RORYT DFEBIHNH] % fHLE L. FoxP3 DFRBIT
HELHBESEDZ L2/ LE, 2N HDOREES 5. ROS LXIVOIK R Thl7 fkride &
Treg /AL 25| Zi#2 Z L. Npnt k#2097 EAE HEALIZRE G L TWA Z &2 bz Lz,

ROS & H AR BOBERENMBIL T TITlE STV 5, ETIE, ROS IZH
R &L T MIKIAED RIZINEIZB O TADREIN - TH S Z £ <. ROS LML
HELTWSD GPxl /v 777 b= ZATiX. Th17 LA END Z & TT LLX—F%
PERE L RPCIIRIIRIGR BT B 2 LAHEIN TS [94,95], EHIT. KLXLD
ROS I T MDA In g 2R S &5 2 & T, YU ~FX EAE 2 E{L X & 3[91, 96, 97].
INHDOMEIF. Hi Npnt-FD HifkIZ X B ROS LIV IEFALAS Thi7 S0 AL#nikl & Treg 204kt
HEZFET SRR E BT B,

INETIZ, FEHIIH Npnt-FD Hifki 55 CAIA OBE LU T AHREZ R LTS
A3 [77] Npnt IZ X 23678 CAIA BUEALIERSIZ R AR TH 5. AifF%eh 5. Npnt 3 CAIA
ZBWTH ROS Rz il L, Z DR CAIA OFEJELZ S S Z I REtERH 5 Z &
b, SBBE RIS PTETH D,

IL-1B 76 R C Th17 233t % &Rk Th17 ~E S Z E BB TE Y [88]. A#FZE
TiZ. Hi Npnt-FD Hifk#: 555 EAE Hi3k CD4" T #ilfdd IL-1p B FiERHET 52 & b5
P L7z, DIENZ. LU RZEBZH5 26072 Y OMIKIZIHBITS IL-18 & Thl17 D%
BILRAUBETRTELE 0O HERH Y [98]. TDIT EH» 5. Npnt ik SeP FBLilEZE A LT
CD4" T HifD IL-1p FEBIHIRIZB G- 5 Z L S vz,

OPN &, kS nkE THiuE /a7 7y =itk > THW I AN~ Y v 7 X
ZUNRTEDO—DTH Y. Th17 3LIZBIE- 5 Z LR 6N TS [48], OPN Hifiififk%
BNz~ 2 OPN R#{~ 7 ZIZBWTIE. EAE R CAIA OFEEZR a2 7RIl Ehb
T EBHEINTWS (20, 31, 65, 99], Npnt b EAE 3 XU CAIA OEFEALIZES- LT3
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T e o, ACAERBOIEILIZIBWT Npnt & OPN (HEEEMIHIB 2 49 5 rTREtk 23 d
B, GHRBREHED D PRETH B,

AWFZETIE. Npnt & SeP DRT T 4 774 — R KNy 7 &, ZhizE 725 GPxl FEHIL
RDFUHEE WS Fri-eMHEER 23R L. GPx1 BEUTHEIX. ROS 43f#%4 LT Thl7
SIALITHE & Treg SMALHIHINZ D735 Z & 2 62 & L7z (Fig. 22A) . Hit Npnt-FD Hif4ld Npnt
12X % SeP FEBLTHER Th17 74k TUiE. Treg 7 b4l & B L. NAC $:5-12 & Y Hi Npnt-FD
PUKIT X D Th17 3 L] & Treg b THEZFHE L7z (Fig. 22B). TN H DT &5, Npnt
IZE > THEEENS SeP & GPx1 1Z. ROS & Th17/Treg D/NT LV ABID 7 0 A b — 7 ITHEE
R ZHOTNWAZ L E2RMT DR 2 (Fig. 22B),
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Fig.22 Schematic representation of the role of Npnt in CD4* T cells during EAE development
A. Mechanism for EAE exacerbation by Npnt. Npnt expression in CD4" T cells from mice
immunized with MOG and pertussis toxin is increased. The increased Npnt levels induce SeP
expression, establishing a positive feedback loop, which upregulates GPx1 expression. The increased
GPx1 levels cause a reduction in ROS levels, inducing not only elevated IL-17 expression and
inhibited FoxP3 expression, but also EAE exacerbation. B. Mechanism for EAE amelioration by
anti-Npnt-FD antibody treatment and exacerbation of anti-Npnt-FD antibody-treated EAE by NAC.
The anti-Npnt-FD antibody inhibits Npnt expression in CD4" T cells, leading to the decreased
expression of SeP and GPx1. The enhanced ROS level resulting from anti-Npnt-FD antibody
treatment leads to FoxP3 expression and inhibits IL-17 expression. NAC inhibits ROS, which
subsequently inhibits FoxP3 expression and augments IL-17 expression.
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3 Npnt Z#2)5 & 35 EAE OF R EALEERE 2 R0 L 7z,

Npnt |2 X 5 EAE HE(LBERE DR AX 2 DL N ITRT

N
( Np{t}SePt 2 ant-SePt

integrin '

17

Exacerbation of EAE

EAE @ CD4'T N Tl& Npnt JEB ST L TW B, JLli L7 Npnt 1A 7 7Y V24
LT SeP3EBIZFHE L. Uil L7z SePIZZDZAAZ A LT Npnt DHBIZHET D, TD
ROT 4 77 4 — RNy VR U THIML 7= Npnt-SeP #A41%. GPx1 ZiGML S €5
Z L TROS 25 L Thi7 /L2 HET 5,

INHDZ &5 Npnt & SeP DHHHEAERIZIHEIN G 5 Npnt-GPx1-ROS & U 9 #7272l A3,
H ORI BT SRR B EERENIT R D v REtE 2 i L 72,
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1) NASH EFTNL~Y ZADIFIEIZE T OPN ORBIS T ST &2 R L,
NASH &7 WIEFIEE TIZ S HRIRE P2 D Z & 6. FIE OPN Mgk 2k T %
BHi OPN =7 ZE / 7 a—F )L¥ifk 35B6 8 L 7=, 35B6 Hitk% NASH 7 /LI
P25 U245, 35B6 Hifkld NASH BT~ 7 ZDFIED 265EB L UL 24k T
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2) Npnt (X4 CAERBET L~ 2D TR THEL Tz, £, CAIA D
BRI IS R L Wi~ 7 0 7 7 — D T Npnt BB L THWB 2 & b,
Npnt 5B g2 B Z L2 PR LT, Z 2T, Npnt hfIHiAOH Npnt-FD Hifk%
FR UL LR, CAIA OEL 2 TE 2, TDZ L&A 6. Npnt A CAIA
LIBT3 Z L 2ZHLPITTE R,

3) Npnt DFHIEE T T & LT SeP Z[&E L. Npnt & SeP [ZHWZHRIHZITESE D
ROTAT 74—\ 7BRIZH B Z L BRI L, E5IZ. EAE Y R 2k
fEMT D> 5 Npnt & SeP DIRTT 4 77 4 — RNy 7 BREL GPx1 DREBIZ TTHES |,
ROS 73t %4 LT Th17 3L D T & Treg /b2l 2R A2 5, 2hbnZ &
25, Npnt ZBkBR & Ue#i 7272 EAE B EULERE 2 H 22T LTz, ARBFZEIEKEAE
P22 2250 Tbest of the best] i CIZiEH iz, (Fig. G)

4)  APNERITIZRCHEE U2 d3, Npnt DSEEMMERE DIl b CHRBDTHET 5 2 & iR
L7 [100].
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