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Baqla ] AagRke) wge] 0.9 WA 1.09) the s JRe s KT A G @54 A9 o
o N5g oFst AEEA, AV KT A WA 9F4 Ane AAF, AY &3, Fries
A4, A% FAR, WG, ARG, A9 L SATH HEPOR oFojzl oA A Ao 3

273 3

AHA

AT 4

AHA

ATE 5

AHA

3T 6

73 19 QoA

A7) agBe A7 o] 100 WA 200nm Q1 A FAE-.

AT 7
A8 10 oA,

A7) aHRe 497 2.7 WA 3.8% wt, AALR 1.5 WA 2.5% wt E FLR 0.5 WA 1.5% wtS ] £
=

3= A9 24

AT 8
e 10 ol

A7) agae AYEA  (celecoxib), WEEHAMOE (Methotrexate), A3Aebx  (Sulfasalazine), 5-

aminosalicylic acid, #@w|A]=  (Remicade), #WEZ=Fxvlo]=  (Leflunomide), 3Blo]|=ZAEF2=2H
(Hydroxychloroquine), 2wFg]5%  (omalizumab), E#|=Y<%  (Prednisone), SZtE|ZlH  ofAHo|E
(Glatiramer acetate), IHFZEE (Fingolimod), HE}HZ (Betaferon), WX (Rebif), o}X >~ (Avonex),
oA El (Upadacitinib), FAEY2A  (Cosentyx), "2} (Stelara), FEE|FTAH RO E
(Corticosteroid), H®FAZHA  (Vasopressin), =2o|F3Z&  (Norepinephrine), o}n|x=ZIA=
(Aminoglycoside), ZF9=Z#=E  (Fluoroquinolone), S AE}m]H] (Oseltamivir) % A} wujZ

= =
=4 —_—
(Zanamivir) & o] Fof3l oA Heid 2ok shhgl fas FAF AQl 2A4E.
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AT3 9

A3 8ol AoA,

A7) kRS A EAl (celecoxib), HWEEZANOE (Methotrexate), Ayae}zl (Sulfasalazine), 5-
aminosalicylic  acid, #7|ACI=  (Remicade), #ZF=vlo]=  (Leflunomide), 3lo|=FEAFZZH
(Hydroxychloroquine), <w7#]F%  (omalizumab), Z#|=U<  (Prednisone), =ZetElgl® olAEHoE
(Glatiramer acetate), ¥ZFFEE  (Fingolimod), @H]3E  (Rebif), o}E9>x  (Avonex), FIT}AEYH
(Upadacitinib), FEE]F2E|RZo]=  (Corticosteroid), HFAZ#Al  (Vasopressin), >=EJId=ZH
(Norepinephrine), o2 8|FZAI=  (Aminoglycoside), ZE=FLEF&EE (Fluoroquinolone), S AEHH]Z
(Oseltamivir) % 2}} mB]Z (Zanamivir) 2 o] Fo] % oA MeEE Hojx el A E.

AT 10
478 8ol QloiA,

A7) B FEEFZ2EZEoE  (Corticosteroid), vt 4l (Vasopressin), =S|
(Norepinephrine), o2 IZAIE  (Aminoglycoside), ZF 9272 (Fluoroquinolone), S AEH]H]
(Oseltamivir) % A} mB]E (Zanamivir) 2 o] Fo|Z oA Mg Hojx sl 2AE.
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L
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WA 7 &

T2 3 (graphene) 2 EAL ou|sl= 1@ u}o] E(graphite) 2} 3}8tollA €ta o] FATS JFH BEAS dteE A
HAL —enes AFE FAdojoltt. Ar] RS g@AYAEC] T8 A9 6439 Hy By FxE A
o &, "84 93 g Fo2 Ho e 74 0.35 o] 22k 3W FeEje] g2 o Fxoltt. e it
gk FxolAF, & WUHEA B EHEY, 12 VAR AR AR, 558 FstA Ad, aga gehy
8 T thE Akde] Hold =83E A AAES vERdt. 233 AE S5 gk W FHE <
& A AgAolrt, wepA, AE PAA SHA g ®  3W 52 5o e AR AXd &
FHE A UxeRHd 8] feg He] drt

g AATE 715 BASAE Holde vhddt EEEdts 4AS A e Aol AEHH SR HAEL
A7l well, HZole ¥ ARE AEE AA7E foklA ol&stew ATA AErt FHEIL AT
Al a2 AR AEEA & tig Hold SAHAER WAV A, dA 2R A=3HA
S&EokE 22 AAS A AlE AAA, e FS FHA dd WA, vloleolw| A i} vlo] e AAE $gh
SAEA, 71544 vole Wi AAl, 1Ela 417 A Ho]A2H ] o] & Fo] gtk ol el AET
A FEA 71 FES ok F st ol¥m sk v)esde] AAEZ glon, ud%Fe] AR V54
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wodge] BAe Ui A 2R Bt A4 4% AP b ARS ooy 242 ATl 3

79 HE e

1. &2z gin] AFadxte] Hgo] 0.8 o8l v Abst aejdS ek A8 2 O e AR

A7) 944 ABe AAF, ABY &3, Fehas wAY, FRAY, A 439, Iud, F99,
Agud, 98 B 9%, 934 FUR, 459, 29, w4 A9F 28, /¥ 9%, n9, 99,
A%, WA, ANAURETE, 2ol A P EE 2KE, WA, DAL, B9, 14, FelEs B,
A 1Y P, 934 PR, BNT ARG, Y 5FTY A0, =AY Avd, AFH A, T
4 AsE 0 ANeR oFold Fod AuH dolw shidl 24F

6. 9 1o oA,
A7 agae F o] 100 WAl 200nm 91 Al FAE.

7. 91 10 glelA,

A7) agBE FAAA 2.7 WA 3.8% wt, BALA 1.5 WA 2.5% wt 2 A2 0.5 WA 1.5% wtS o £
S A 2AE.
8. 9 1o AoiA,
A7) agae AHEA (celecoxib), WEEZAMO]E (Methotrexate), A32#}z (Sulfasalazine), 5-
aminosalicylic acid, @AY= (Remicade), #ZF=vlo]=  (Leflunomide), 3BIO|=FAZFZZH

(Hydroxychloroquine), 2v}&]5=%  (omalizumab), Z#HE=UY<LE (Prednisone), =EZH oA HE
(Glatiramer acetate), ¥Z#]EE= (Fingolimod), WIE}HE (Betaferon), #H]XZ (Rebif), o}X 492 (Avonex),
faebAEld (Upadacitinib),  ZAE X (Cosentyx),  2®l#tg}  (Stelara), FHEEIZAFZo|=
(Corticosteroid),  WFAXZAl  (Vasopressin), =2oId|Z#H  (Norepinephrine), o}=ZT]IA=

(Aminoglycoside), ZF2=2F&EE (Fluoroquinolone), QAT H]Z (Oseltamivir) % A wHZE

=
(Zanamivir) 2 o] Fofxl oA Aejd 2ok sl of=& FAF AQ =AEE.
9. 91 8ol 3loiA,

A7) okES A ZA (celecoxib), HWEEHAMOE (Methotrexate), Au}Ae}zl  (Sulfasalazine), 5-
aminosalicylic acid, #H| A=  (Remicade), #@ZFx=rlo]l= (Leflunomide), 3IOJ|=FAEZZ2Y
(Hydroxychloroquine), 2v}&]5%  (omalizumab), Z#E=UY<E  (Prednisone), =EZH oA HOE
(Glatiramer acetate), ¥IZ#X= (Fingolimod), @H]Z (Rebif), o}®E4Y~ (Avonex), FHTIAEIH
(Upadacitinib), =ZHEEZZ2EEZo]= (Corticosteroid), HFAZ#A  (Vasopressin), =E2oujy=z&
(Norepinephrine), olo|x==8]ZA=  (Aminoglycoside), Z=F2EZF=E (Fluoroquinolone), QAEII|HZE
(Oseltamivir) ¥ x}} wlH]E (Zanamivir) & o] Fox oA Aew Hojx el A E,

10. 91 8ol 3loiAd,

A7) ofEe FEEF@AHRol=  (Corticosteroid),  HFAZHA  (Vasopressin), =

2ol ] =
(Norepinephrine), oM x=a8FZAI=  (Aminoglycoside), EFLEF&EE (Fluoroquinolone), S AEH|H]
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(Oseltamivir) %@ 2} BB E (Zanamivir) 2 o] Fo]Z oA Adg Hojx s}l ZAHE.

12 (a)G09l HAA A raw data, (b)GO Wl ¥4 FF (%) A2, (¢)G09 raman spectrum, (d)GO<]
TEM imageE Z}7F yepdl Zolt},

% 2+ (a)a-GalCer w7l HEA 235 FHo Tsls 289 EA%, (AT =Y 4AZ T FHo v A
E U INKT, NK 2y 8 T AESe] W%, (¢)FAAMES} A EAA MIC 11, MHC T, (D86 2 (D1d 7o)
F ey [L12 2 IL69 AXE o wesks 2z ekl Aol

= 38 AAle] 3-29] (D4 T ME(KJI1-26CD3 e CD4)e] AE W) IFNy, 1L4 2 1L179] AAekS vheEbdl Aot}

T4 ()% 2(2)9 H8A &3 5 F U4ARE A3E FHEC] ollA] 42 INKT AlE B NK A ] AlolE
FFI(IFNy and TNFa) A2H 2 CD69 g (b) WT, Jal8 KO ¥ Vald TCR Tg B6 FE9 a-GalCer (2 n
g/mouse)/D-GalN (10 mg/mouse)d] AW W =+
o] AEE, (c) ZF INKT AlE W IFNY 2} TNF

glell o]o] PBS Ei+= GO (50 ng)E FYI F, 1243 B¢ AE
0o ANFS 77 ekl Floltt,

T 5E ()60 =Wl w2 INKT MES9 AE Ul IFNy, IL4 2 TGFB AAHF, (b) a-GalCer % WY
SolA GO AL INKT A S ZAs= Aol WAL (o)) ald KO AREE Ralw x| A Lo}
7 wjekE INKT AEE9 G0 EWslo] wWE A 1 [Ny *ﬁ*&%k% Zk2y YERd A o)),

oo (T

© 68 (a)PBS EE 609 AW U 79 59 F A5 F Y D4 T AIEE F Foxp3 (D25 Treg ALY WE
% (b)CD4'CD25 Foxp3  Treg AT GITR 2 FR4 W& (C)PBS H: 0o AW U Y 1A & HE9 1]
A U FAAAEL (D1lc), WAME (CDllc CD11bF4/80) 2 iNKT AE (CD3e aGC/CDId dimer ) €] FACS
plots, (A7 AZSe Agd £, ()7 AZS W TFBe AME, (HHF 4 T AXE =
(D25 Foxp3 Treg AIES] WX 2 (g)H]%F (D25 Foxp3 Treg A W GITR 2 FR4] wr@zrs zbzh Uepl Aol
=

% 72 rGO(reduced Graphene oxide)®} GO %t @54 Whg JAF vHluwg Ao2 A, €A giH] Ab4xe] H|&ol
DS FE dEA W AdAlFo] gAasa, 23Y 95S S/ UdeS dEg

%47] ¥ (Graphene)2 7] =7 A7) 4bstd FEjo] ZlowA, gie A FAdxA7 gdany o B
g A7ISAEE e A, S AAN), ARR0) B () FoE A3d FHE e Y dd

Td F 9
A7 a2 23l 29 (Graphene oxide) &2 A, AH3le]l AE7F w2 ALY 4 AU}, o E 59, v©AAAH0)
e 229209 v Eo] 0.8 o] EE 0.9 oY & 3, v AE 0.9 WX 1.1¢4 F A=, 7]
Hl&o] 1.00] 2HSF= "}ﬂ' A A A3 o Ee X5 oA AHUAMEY AFTA APl ET}
ol ®#H] oA a3E ¢ 554 #3015 »lt Aoz porEc),

A7) 2PAL AAAA0) 9 FAYAMH), AAAARN) B FA(S)E FrHoer x3d 5 9a, 747
HEL o 5dW 7+2 1.0 WA 5.0% wt, 0.5 WA 4.0% wt, 0.2 WA 4.0% wt = ZF2F 2.0 WA 4.5% wt,



[0041]

[0042]

[0043]

[0044]

[0045]

[0046]

[0048]

[0049]

[0050]

[0051]

SE50d 10-2215201

1.0 WA 3.0% wt, 0.3 WA 3.0% wtd 5 i, A A= 27 2.7 WA 3.8% wt, 1.5 WA 2.5% wt, 0.5
WA 1.5% wtd 5 Ar}.

47 e Apel 2 (o) Abel=o AORA, B W, 2% ) = G879 S 48 Aol=
£ zZt=t

47) 2R E 10 A 500m, E 50 A 300mm O AAL e AW F gout, AR W AP &8 L H=
F Qg waA oAle) SwelA HhgrE el 100 A 200m o 43S 2E A 5 A,

A7) adRe RS wAstel e AYstc e AvARA 287 & Ak o A%, ) agwe
enlE aele e 4P 2E vAF 279 A0RA, ¥ BANE AX @S ¥AE b EY4E
g obEe $4E meE A9 4 AT

A7 el oFFe XAR AMEHE A, A ¥XE FEe] g@X A A AEE & i,
AFgE ¢ odE PAAEZE liposome, lipofectamine, dendrimer, micelle, mesoporous silica particle,
aminoclay, hydrogel &2 o]Fojzl oA AElyl Holw 3ud 4 Qt}.

—

fr

7] Rl BAE GBS SEW Awe] o, 47 adue 934 B oY e AR EdE @

=
H8 W, 434 A% oY T AEE FEYo] v s,

A7 FERE 4E Bo], AHIFAH  (celecoxib), HWEEZHAMOE  (Methotrexate), A3tz
(Sulfasalazine), b5-aminosalicylic acid, #vP]A°]= (Remicade), #ZFxvlo]= (Leflunomide), 3}o]==
AlZ22 29 (Hydroxychloroquine), SLvF&]5% (omalizumab), Z#H|=U<= (Prednisone), = ElE™ oFAlE o]
E(Glatiramer acetate), ¥=Z]EZ= (Fingolimod), WEHE (Betaferon), U= (Rebif), ofx 4
(Avonex), 3t}rEld  (Upadacitinib), HAE2 (Cosentyx), Z2€e}d} (Stelara), IEEIAHRO|Z
(Corticosteroid),  WHWFAXAl  (Vasopressin), =2o]I =&  (Norepinephrine), o} =ZT]IA=
(Aminoglycoside), Z=FQLEZF+=E (Fluoroquinolone), QAEH]Z  (Oseltamivir) % A} wHIE
(Zanamivir) & o] Fo|xl oA Helg Aok st 4 Qlal; INKT AE v/ fd54d ZEe] o s A8
o] FwoA A=A (celecoxib), FIEEHAMOIE (Methotrexate), A3Aelx  (Sulfasalazine), 5-
aminosalicylic acid, #@"#A°]=  (Remicade), #ZEF=rfe]=  (Leflunomide), 3lo|EFAIZFZ2H
(Hydroxychloroquine), 2v}&]5=%  (omalizumab), Z#HE=UY<E (Prednisone), =EZH oA HE
(Glatiramer acetate), HA=ZEZ= (Fingolimod), WX (Rebif), ©oFX4Y2> (Avonex), FITIAIEIY
(Upadacitinib), FE2E|FZAE|Zo]=  (Corticosteroid), HFARZA  (Vasopressin), =2o|Ijuxyl
(Norepinephrine), oM|%==8]FA=  (Aminoglycoside), ZF2E2FEE  (Fluoroquinolone), S AE}H]H]
(Oseltamivir) 2 A WH]2 (Zanamivir) 2 o]F |3 FoA Aeld Hojm shpd 4= o) AdF9 on
TE A7 FHAM vl e Z2E|FZAE R0l (Corticosteroid), WA Al (Vasopressin), =
y9|Z& (Norepinephrine), o}u]:=F#FA|= (Aminoglycoside), ZFLEFEE (Fluoroquinolone), £
HH =2 (Oseltamivir) % 2ot WH] 2 (Zanamivir) 2 o] Fol FolA] Adeld AHojx shud 4 ST},

T2 oF u

=
A
=

B71 AR @ 7] aHR B olg 8 2] FAR A5 A#e SAE ZAATIAY o5
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A AANE ARS FEste] & W] 2AEel Bt v Ak AR VEE LA, A, FE R A
529 ARES W s Aoy

A7 e 2 A7) ad e olf sk 2w TR A4 Ao wiE oA e A
T EE d9E dudt. 4 Adel Anmah de £ dwe 2AE2 27 34 Be Sl U
W Aol 583 A4 oleld dshs e 5 dvkes A2 ARl AEE Aot

371 4S8 ARoEe dE 2o, WET, WEAH &3, FotEs w9, A A5, 489,
o, AT, s #d de, A9 e, AR, ), W H9s Af V1A ds, He,
R, A, A, ARG, el oF d EE 25, v, 71849, 3, A, FrrEs
WA, A 1Y Fan, A4 e, 2 AR, §4 24 v59, o= vRd, AR Ay
9, thd Asks 3 AdeR ojfolxl oM AEd Hojw shdl 4 9las INKT AlE v 4S54 dEe
24 ES, AP &3, FrbEs d9, 24 A 18 S, 994 S B oy ZasoR ofF
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3 d2HE Fo] A8E
61, 7}7FeA, ge9x], SgAE, A
q Uolrl B utge] 2AES ¥asls oft AR Yd] 7% Holo] A H HAHd WS Al&3)]

E]E
el F3] (Remington's Pharmaceutical Science, Mack Publishing Company, Easton PA)ol] 7HAIE o] Q)

BRI

WS o] &ate] wigkA sl AFskE 4 vt

o] s FoRe B As, A, A, AN E, Aol FAAZ, Ty, widE 4 Ad
o] 5% Tl wet 1 WH7E agFd = 9dar, oy 7R 2] whet WEvhssith. Foldlge dakhs WY
ol A abfell 18], e F32 o] Fod £ glom, o] V3w 598 A ererh, wgh, 2o
gl 2AES adE FaFosks A oleldl, dele] S &l HUlstel dHow AT s v

olal, ¥ WS FAFom HAysty] sl HAdE S0l AMEAl Ayl 2 gt

/\1;\]04] 1. AdZA 9 ul—g
. AYE Ash Alokza

oFa§ A3 (WT) C57BL/6(B6), TLR4-mutant(C3H/HeJ) 2 TLR4-WT(C3H/HeN) #+= Central Laboratory Animal, Inc.
(Mg, =)ol A Fujatdtt. Ja18 KO B6 #+= Dr. M. Taniguchi(RIKEN, R33}w}, i) RE AlFekar
invariant Val4 TCR transgenic (Tg) B6 ]+ Dr. A. Bendelac(A 7} Wi, A7k, IL, w=r)ZHF-E A
Skt}. Balb/c background?] DO11.10 OVA-specific TCR Tg FH7} AdoA AL&H et A3 Al&H
< B F 6 WA 1257 AR e, AFdEtue s fAH 7450]@ e =
ol A A& A=A sk 12 AlZE light/12 A|ZF dark cycle® FAHJT. BE AL 19 T
I y-irridated At A o] AFTHAG. BE FE AP, AEI Holrt O]X];}—E A7b A&
8+l Institutional Animal Care and Use Committee(IACUC, SJ-20161103)=%-E] &7} Higkon & 7lol=
olzt +AE F48h FAHAY. a-GalCer (KRN7000)+= Enzo Life Sciences, Inc (Farmingdale, NY, w®]=)<l
A o3kl al, Nano graphene oxide (NANO-GO-P)+= Graphene Supermarket(Calverton, NY, W|=h)ollA —Fuls}s]
o, A7) A3t agHe AFEAdo g FTHS A AT (10mg/ml) .

ofd Mt BN AN OH
oo AL nm*

)
32
K

2. Graphene Oxide(G0)¢ EAIZA

HAEX(CHN,S)E Hae F4E 9 FgHdS Zv|E ko] Flash EA-2000 Elemental Analyzer (Thermo
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Finnigan, Milano, Italy)® F83ltt. 24 (0) g% YA =59 w4 2 Mo FYE vl 319 Flash
EA-1112 (Thermo Scientific, The Netherlands) U&#A7]2 =83}3t}. Raman spectroscopy™ 532nm 37
] Micro-Raman spectrophotometer (Nanofinder FLEX G, Lambda Ray)® <33}3itt. G09] Held 542 high
resolution transmission electron microscopy (TEM) (Talos F200X microscope operating at 200 kV, FEI)=Z
AL, TEM o] o] EES sample W&S 2] AAlo] Axst HFoA S FREHAT.

3. HEA &394 =9

g4 235 =437 Yall, Aol dEA (vehicle) =& G0 = S A9 F943F o] %o a-GalCer (2
g/mouse) @} 2-amino-2deoxy-D-galactose (D-galactosamine) (25 mg/mouse)= &% F¢ 3t BE FHE
71 Y9 F 72A3HE<t a-GalCer/D-GalN-fr%= XA F-7F A &Aoo 2 pE Q).

Mo =

4. FAZ £4

T &l GFEA S (mAbs)S BD Biosciences (San Jose, USA)ellA &Qt}: allophycocyanin (APC)-, or
phycoerythrin (PE)-conjugated anti-NK1.1 (clone PK-B6); APC-, or PE-Cy7-conjugated anti-CDllc (clone
HL3); PE-Cy7-conjugated anti-GITR (clone DTA-1); PE-conjugated anti-MHC II (clone M5/114.15.2); APC-,
or PE-Cy7-conjugated anti-CD3e (clone 145-2C11); PE-conjugated anti-CD1d (clone 1B1); PE-Cy7-
conjugated anti-CD11b (clone M1/70); PE-conjugated anti-CD40 (clone 3/23); PE-Cy7-conjugated anti-CD69
(clone H1.2.F3); PE-conjugated anti-IL12p40 (clone C15.6); biotin—conjugated anti-CD86 (clone GL1);
APC-conjugated anti-F4/80 (clone BM8); PE-conjugated anti-INFa (clone XP6-XT22); PE-conjugated anti-
IL6 (clone MP5-20F3); PE-conjugated anti-IL4 (clone BVD6-24G2); APC-, or PE-Cy7-conjugated anti-CD4
(clone RM4-5); and PE-conjugated anti-IgGl (x isotype control). F&3dh= YEEIAE (mAbs)S
eBiosciencedl ] @SIt}t: fluorescein isothiocyanate (FITC)-conjugated anti-KJ1-26 (clone KJ1-26); PE-
conjugated anti-IL17A (clone eBiol7B7); PE- or FITC- conjugated anti-Foxp3 (clone NRRF-30); PE-
conjugated anti-TGFB 1/LAP (clone TW7-16B4); PE-conjugated anti-FR4 (clone eBiol2A5); and PE-

conjugated anti-IFNy (clone XMG1.2). ¥4 data: FACSCaliburTM flow cytometer (Becton Dickinson, USA)

= AFE3}e] 9%ar, FlowJo software (Tree Star, USA)E #2315},

T GAS gte] 4 AEES 3+ 0.5% BSA-containing PBS (FACS buffer)@ 2¥ $A43 F Fc 484
blockings #8l daHolA anti-CD16/CD32 THEEZFAEY 37 1083 wiGHATG,. 2 &, MEEL 3
Ny GZF2eA 2 AMYA. FAE B4 datas FACSCalibur flow cytometer (Becton Dickson, San Jose,
CA, USA)E A1838Fe] 9%laL, Flowlo software (Tree Star Inc., Ashland, OR, USA)Z &A3} ).

5. iNKT A|X¥°] (D1d/ a—GalCer dimer 4

iNKT Al (Invariant Natural Killer T Al¥)S Eoldo=w AAMsr] 98], mCD1d/1g §& @A (CD1d dimer;
mouse CD1d dimerX, BD Biosciences)S 40u]¢] & %339 a-GalCer (in PBS containing 0.5% Tween 20)<}
A 370 CollA whAR wRkEtgith. o] ¥, a-GalCer’b ZW¥ nCDld/Ig &% ©M@3} FITC- or APC-
conjugated anti-mouse IgGl Ab (clone A85-1, BD PharMingen, San Diego, CA)E 1:2 H|&=2 T3 & 24
ZF Bt Lol A mgatait.

6. AE W A& FA

A U S FFs7] g8k, vFdA 92 TY AE dEHAS 10 pg/mle] AE O @9d S

(brefeldin A)e} &7 37°C2] RPMI iAol A 2A17F E<2t vlgalgitt, AXEES A 5ol xW wAES 93
A=Y, PBS W 4% paraformaldehydeo] A ZEAQ oW, 4TS FACS buffer® FAEHAL, T4 AEELS
anti-cytokine mAbs(PE-conjugated anti-IL12p40, anti-IL4, anti-TNFa, anti-IL6, anti-IFNy, anti-IL17A,
and anti-TGFB1; PE-conjugated rat IgG isotype control mAbs)®E A-&oA 30% E<F A=A, AAF AR
55 93 AE U I Foxp3/transcription factor staining buffer set kit (eBioscience, USA)E o] &3}
o] mAbs(PE- or FITC-conjugated anti-Foxp3; or PE-conjugated rat IgG isotype control mAbs)e} A 433
A, AMEE(5,000 AE o]A)2 BD FACSCaliburg AFE3le]l A%lal, Tree Star FlowJo software package®

439,
7. 3 MPTY ¥

FHEL ketamine 40 mg/kg®t xylazine 4 mg/kg ZgS AM&3te] w30, PBMCsE dHo2HE A A
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e 27H H PBSE HAAAE T8 dRAAL. e BF T AAEY 71, WAz e 274oz ZEy
i1, collagenase type IV(Sigma, St. Louis, MO, USA; 2.5 mg/ml)¢} DNase I(Promega, Madison, USA; 1
mg/m)Z 158 &< 37CeA EaAHY. 2 F, F3ld £ZE2 combination C Tubes®t gent 1eMACSTM
dissociator (Miltenyi, Germany)E ©]&3sle] @ AE deMNo = d2|A|Fal, 70- um—pore cell strainerE
o]-g3sto] ofyatglom, AEEE PBS(10% FBSE & W FAISIAT. @3 AlxES EAE5%Q] Percoll
gradient ©]$- 40/70% Percoll interphasedl 253}oltt. @l AxEe] 4= A4 d PBS A Fol 0.4%

trypan blue (Welgene, Seoul, Korea)®} a hemocytometerS ©]-&3}o] ZAA ¥ AT},
8. MACS(Magnetic Activated Cell Sorting)el <3 A= &3

o 2 RE o] 9 AF AeNS 10 mM HEPES, 2 mM L-glutamine, 10% FBS, 5 mM 2-mercaptoethanol = 100
units/mL penicillin-streptomycin®] X% RPMI 1640 (Gibco BRL, USA) medium = A% RPMI complete Hj

R ol A AE-FAZATE. INKT Al EE NK1.1 iNKT cell isolation kit (Miltenyi, Germany)E o]-&3d}o] ki

o

ol

Ttk 7] INKT A EZE< MACS. CDllc’ 4AAAIZ 2 (DA T AEESo] NACS system (Miltenyi,

=1
T
Germany) S o] &3te] HA=HE Halgl T >88%° «%52 BT (Dllc FAAAT 2 (D4 T Hxe F=

NACS ¥ >94%°] %5 B},
9. In vivo helper T A|¥ &3} &3
D011.10 TCR Tg Balb/c F ol GO E+ vehicleE AW 4 F a-GalCer (2 pg)9 OVAsmsy peptide (100 p

25 57 Ul FAEle WA AT, 5Y &, CD4Jr T MEXEL d9d AZEH AT, O0VAuae (10 p

ki)

g/m) = 10:19] BIEE pulsed FAGAES} 7 = Avh. ALolETRRIS] A AE Wl AFolETRR ¢
How AXH AT

10. A4 &4

VassarStats  (http://faculty.vassar.edu/lowry/VassarStats.html)E  ©]&3  Two-way ANOVA #2]o]
A=A}, P<0.05, "P<0.01 2 "'P<0.0012 two-way ANOVASIA AEH FFol9le YT, F 1EO] HLE
918 Excel (Microsoft, USA)S o]&&tel Unpaired two-tailed Student's t-test® Z8atQth. P<0.05,

"P<0.01 2 TP<0.001& unpaired two-tailed Student's t-testolA] AE3t xjo]2 A AT,

AAld 2. G0l B4 £Y

GO ¥4 #A9] raw data® = 1(a)dl YERNRA, GO W C,0,H,N,S¢ %5 = 1(b)el YeRNATE. C,H NI 2
& Fo f7) Aab Qudow Az RAY6l o8 A4HEd, £ LS FET W, st 09 Gl FF
of ARSI Aba/Ba Wlgol 1.0 AHeS FE 5+ 9

G0 ++%% ARE d#FE Raman spectrume Raman spectrophotometero] &3] SAEHS I, o]Z = 1(c¢)9l
Uelgidelh. & 1(c)E Fxsd, ~dE"S sp2 El49] F2g ¥¥=9] first-order scatteringl ZF-E] o}7]%
1570cm 91419 2% G bandE Woli= WA, HW vl sp =rQ9] sizest FAH 1350cm ¢ ZE D band %A
Bo]&t}h. Raman spectrumol A e} D band ZE Z7}= ©] B sp2 Zrole] PAS e

Gosl Wejeh BAARE el TR oA E K LD JERIRE, o2 Axaw, Gor HaenlE el

S AYx 9es geld 5= g,
AA 4 3. 609 a-GalCer Wizl HuLE AAS BEA

1. AFdA doguks 9A

a-GalCer %= W Wkgo thdt GO2l FE¢S
Holl a-GalCer (2 ng) T+ PBS controlS 57 U
A

= oshie 4w oy Fdssit. ug AEEe 44 2

& = 20 =43}ske] dehligieh. IT B6
FUstAaL, s2lel GO (50 pg) %= PBS control % ©
g oA 7] 9] 1447 Foll Ak,

Z v NEEL Be A=REH BEAh. INKT, NK 2 y§ T AlE Wlw= zhz} NK1.1'CD3e |, NK1.1'CD3

i
o,
¢
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e @ TCRy 6 (D3e Awo] Alo]g Tosm 4= 1 AWE ¥ 2(b)o] JERAYUTH. iNKT, NK 2 y &
T M>e] &3k AlE W IFNy 2} INFa ABAELS FAX B4 o ZAFUeH 1 HAZHE D E3F =
2(b)oll et (unpaired two-tailed Student's t-test; *P<0.05, #xP<0.01, ##%P<0.001; n = 4 per group
in the experiment). = 2(b)E Z=xstd, GOE A3 H$- iNKT, NK 2 y & T ML 23k A>E 1 [FNy <}
INFa Aol Azlelx] @& 4A9-Hu #ags ddd 4 =, o] G07F CDld-restricted iNKT A]3E<]
Ao o3 MAE D54 S AT F USS HERIT

FA A S A A Fo| A MHC 1T, MHC I, CD86 2 (D1d #=te] v &=z} I1L12 2 1169 AX o was
S B4 a, o] Ay % HFEHUE +DE = 2(c)d YEFHA T (unpaired two-tailed Student's t-test;
xP<0.05, #*#P<0.01, #*xP<0.001; n = 4 per group in the experiment). = 2(c)E& ZZ3H, GOE A3 A9
TR A EL} A A E A MHC II, MHC I, CD86 % (D1d ¥#}¢] %W &) IL12 ¥ IL6Y Ax U od =%
gl ekA] e AL-mTh 7“‘?}2 golg 4= e, o]+ G07F APC(Antigen Presenting Cell)-2]& HF2]o] -
GalCer-triggered iNKT MX A4S AT 4 S YeRdT.

SHdH "Yuks oA
DO11.10 TCR Tg Aol GO (50 pg) X GO + a-GalCer (2 pg) & o= sy= Fst 9l 5
o (D4 T AEES AZRH FF T, in vitroolA OVA FUL pulsed FANALZ 4N FoF ha] 2=

i

BTk, 4’ T AME(KI1-26'CD3 e (D4l AME U [Ny, L4 2 IL179] WA GAE BAS E3 Frhy
Qa, o Az Fd HAHE +SDE %= 39 YeERAYH(n = 4 per group in the experiment; unpaired two-
tailed Student's t-test; =xP<0.01, =xxP<0.001). = % Zz3td, Two-way ANOVA (treatment (GO) X

tl

treatment (a-GalCer)) ®XAIE F 7HA 84E F A4348S A 4 A3, GOE A&+ 45 b4 T
AE(KI1-26CD3 e CDANS] AIE W [FNy, [L4 2 IL17¢] AAkeko] AeletA] e ZA9-nrh 7ads eld 4
1.

AN 4. G0l a-GalCer/D-GalN §% #HEA &3 oA HA

= 2()9 HEAH &3 FE HAEEZHEH I WIFE g-GalCer/D-GalN F 1447 3 A, 2 At 7+
ol AL INKT AIE = NK AlE W AFo]EFFQI(IFNY and TNFa) AAFEE 2 (D69 LEFL FAE B2 9
) BAEda, 1 A7 9 Ha@gE DS E 4(a)o] YERSItH(unpaired two-tailed Student's t-test;

#P<0.05, #*P<0.01; n = 4 per group in the experiment). %= 4(a)E Fx34, G0E A3 ZH$ A7) iNKT
AE 2D NK AE W ALo]EFFQJI(IFNY and TNFa) AAFF 2 (D69 T3 FS X 3x ¥ HArup 7A4ash
gelst 4= Q).

WT, Jal8 KO(iNKT cell-deficient) 2 Val4 TCR Tg(iNKT cell-overexpressing) B6 ?—1501] a-GalCer (2 n
g/mouse)/D-GalN (10 mg/mouse)/l A F=9o] o]o] PBS EE G0 (50 pg)E FYUI T, 7247 B¢ AE
o] AEES A& A¥9E T 4(b)ol YERHATHn = 4 in Ja18 KO-PBS T+ GO; n = 6 in WI-PBS or GO; n
=6 in Val4 TCR Tg-PBS =+ GO in the experiment). &= 4(b)E ZFZ3hd, GO 23 H9$ a-GalCer/D-
GalN F%= HEH &3] oF AEC] At ¥ A¢H wHes g T

ZF A 7+ INKT AlE W IFNy 9F TNFa 9 RS fAE B4 o8 543 A3 2 HAHgE £95D
= 4(c)ell YERAA Y (unpaired two-tailed Student's t-test; ##P<0.01, ##xP<0.001; n = 3 in WI-PBS; n =
4 in WT-GO in the experiment). %= 4(c)E FZ3PH, 7+ iNKT AZ W) IFNy ¢ TINFa 9 it A28k
%2 AR WSS 898 4 9l

271 = 4@ (0)E TFE o, GO w7 INKT AlZe] 754 Wste Azt

EAFIEE Al g Qe FAT 5 ol

o

i

i)

g4 &bz A AEES #

AAld 5. GO A= iNKT AlEQ| Treg AlE F4 §E%5 &

1

L

1. GO &=l 98 INKT Ao HAxH FPFo=e| HE
B6 AZFEH #& ¥ iNKT Aﬂzg% GO
T 2A)7r F<F PMA/ionomycin® & A=E
|
O

Mol ofa) A=, 1 éﬂr L

6.25, 12.5, 25, and 50 pg/ml)<t A 10A1ZF F<t W=,
AQTF. INKT Al EE9 AE W IFNy, IL4 2 TGFR A S F-AE
FHE £ = 5(a)dl YEHATH unpaired two-tailed Student's t-

_4/—\

TN
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test; *P<0.05, #**P<0.01, ##%*P<0.001; n = 4 per group in the experiment). %= 5(a)& , G

olFA o= [FNy ¢ IL49] Aibade Axak Fashv, T6FB o A Aak S7HgS &0 + s

GO7} TGF B o] A S7FE fr=sto]l INKT AlZ9] Treg AlE(regulatory T Al¥)=e] H&S Feghs &

ATt

a-GalCer fr% WHRHGAA GO A= INKT AES] dFE SHste A8 ZAEE = 5(b)o] HeERUAT.
HellA E2lE INKT MEZES GOZE =5 AaL, 6A1ZF F Lympholyte-ME o] &3 HEx} A 93] &

oo
_11)1'
rlr

oldlE GOEHF-H EYFHAY. Jald KO ARFH 8 FAFAELE 1443 5 a-GalCer =& AEA =4
3 GO A= INKT AESF A wiFE ek, A7) iNKT AE W] IFNy AAEe fAE BAlow =489,

A7 Higk 2D = 5(c)d YEMATE (unpaired two-tailed Student's t-test; *P<0.05, #xP<0.01;

= 3 per group in the experiment). % 5(c)& FZE3IW, (09 % JEAH LS 2 INKT Al Ul IFNy A
o] ZAashs g3 4= 9d=dl, °l GO7F APCs(Antigen Presenting Cells)fi T3 INKT MXES 243
Lol Bste], AE WAl Ao iNKT Al B33 S 24 ¢ US5S vehdles Aot

1 0

;:O

2. GO "7l iNKT AE F&AE H3}9] Treg AT 54 FE

WT B6 ol PBS =+ GO (50 ng) & o= 3tE A9 o] F+Y43ta, 54 ¥ v AEES 2 159 A=ZRH
2eslginy. 7 Aslae & ug (4 T AES F Foxp3 (D25 Treg A¥e] W% @ (DA'CD25 Foxp3 Treg Al
¥9¢ GITR ¥ FR4 “e“e‘i%k% A 248 8 SAHHENT, 7 A% 9 Hdg £DE = 6(a) (b))l JdERAS
U} (unpaired two-tailed Student's t-test; #**xP<0.001; n = 4 per group in the experiment). = 6(a)Z %+
239, 0% AT A% Treg AL W= AshA ohd A wls) 29 oY 27}54 AL HAT
, = 6(h)E Fxsd, m~xﬁh}@Tngﬂ£%ﬂiIﬂ%GHW}W@J% E7F AR oy
o W3l F7hE S HAT = ek,

o]

3
o}lH

WT B6 el PBS =& GO (50 pg) & o= 3tHUE AW W FUst, UAIZE & F MZAXES 74 259 F
2RE Bsg. 2t Ao v U A% (Dlle), HAAME (CD1lc C(D11bF4/80) 2 iNKT A%

(CD3 e aGC/CD1d dimer ) ¢ FACS plots& % 6(c)ol YERQLaL, %71 QEA=S XWW FE = 6(d)l vE
Ao, A7 NEE W TGFB 9 A SHAY 2 Hagh £D8 & 6(e)o HEHNI, ol& BEFE #A
X BAo g8 =A% At (unpaired two-tailed Student's t-test; #*xP<0.001; n = 4 per group in the

experiment). GO AHgoFo] wWE ZA3E Hwd w, = 6(c)(d)2 0%1W4Q1Tﬂlﬂi(ﬂﬂk) o} 21 A

S (CD11c CD11b'F4/80) 2 iNKT A% (CD3e aGC/CDId dimert) 429] Ztol7k Ao §la, = 6(e)e] A$ iNKT
AE TGRS WES B9 Aok 988 FAT S ALH, ot G0 AF F 27 WAAAE IKT A
7} Treg AZRe] ¥3 A% P22 6B Qe Fd AWoN GTFS Uehit, =8, 2 1§ 7
2RE 2w & 64 4 T AIEES 2 (D25 Foxp3 Treg Ao BIE 2 H]%4 (D25 Foxp3 Treg A¥E W GITR
2 FR4S] LHAFS FAE E40 g3 SAst] 7 AFAE ® 6(f), E 6(g)l A4 Y=, Jald KO
B6 # Treg AXE 9 GITR, FR49] wrdeFe] Wslrl wu]dh wbdd W B6 %= Treg A9 WIE 2
GITR, FR42] & o] =7 =713k AR Hol, GO X% Treg AIEY 2o iNKT AE7} #EEo] s A

[e] S 5 A=
AL e 4 Q).

39, :{o
2
ki

AAld 6. rG0st GO 3t HFA ¥hE AT Wl

G0 & rG0 vl CoF 0 9149 42 = 7acl eI GOVl Ba/aba vlgol 1.0 AEelH, rGot wa d)
Abe] Wlgo] o} 0,209 AT & Ak,

WT B6 ol a-GalCer (2 pg) %+ PBS control& H7 Wl F+Y3aL, Aol GO (50 ng), rGO (50 pg)
= PBS control & o= 3hE AW U FYIATE. BF NEES 4 3 FA A7) FY 14X 7 B4

At

Z v MEES B FAZFYH EYEHATE. FAGAELG A Mz A IL129F TNFa o A W Ed=F iNKT

9 NK MEA TNy 9F TINFa L@ FAX 244 o8] 24 1 FHgsE +SD 3 = 7b, 7col

YeR At (unpaired two-tailed Student's t-test; #*P<0.05, #%P<0.01, ##%P<0.001; n = 4 per group in the

exper iment ).

e rr

m

L= 7b, 7cE RS, G0E AT A FAGAE, HAAE, INKT 2 NK AE o AlE W 254 Aol

_12_
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EI1Ql AskeFo]l AHelehA] ¢S ARt AN, rG0E A Ag- oleek AEoAe Ale]EIQI ]|
7h Q388 S7HS &9 4 S, o= 0% Bl 0}04 A ] 4bAo] Hl o] vre= (Dld-restricted
INKT A|3Zo] gdoll 3] 7fAe ASA wae] A e9o] #Hasta e3le 453 T7HE + =S Y
Wk
=g
EH]
a
AT &
138 Crbens b rlmm..
nu Rl \
M3 SE1 (l
mvalt mven molt imber ‘ \
1348 EEELE I
|
ol N l:mw 5 2350 | ||
050 U WA & SR
a8 be ) s [--1) m 9% (3] (-1 i H1 =) &l 5 T
Min Min
b
Carbon Oxygen Hydrogen Nitrogen Sulfur
% % % % %o
44,39 44.40 323 210 1.20
c _ d TEM
3t G-band
= i D-band
& =
2 5

200 W0 W0 O 1m0 102U MO

Raman shift (cm)
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