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DEERIZE h~DT 7 F UAERIC LI TE D[RR BV EE 2 BN D,

WFZERC SR OB (330) : The subcutaneous injection of anti-MGL2 monoclonal antibodies
successfully targeted antigens to the cells expressing MGL2 in mice. The antigens taken
up through MGL2 were presented to antigen—specific CD4" T cells and led to an efficient

antibody response.

Since mouse MGL2 is thought to be a human MGL ortholog, these results

are suggested to be able to apply to the development of novel vaccine.

AR TERA
(SHHAL - 1)
[ERESES [ #2eE 2 & &t

2009 4F £ 1, 700, 000 510, 000 2,210, 000
2010 4FJE 1, 600, 000 480, 000 2, 080, 000

G

G

FE
i &t 3, 300, 000 990, 000 4,290, 000

FFEo 8« [ K
BHFE D4R - fA : HKE - EPR RIS

X—U— RN BRI, VI F . B—FT o) FUEEY 7 F . KEHE

1. MBSO F

FE DTGP I N T, S REIT R IR )
Ml « HRTPEE Vo m M BIEFICEIE A
FIETHY, BRMICLHAVLRIEFE LD TY
DO, FTOPHRITEE LIS AT, B
TR PRE DN LE TN TV D, ITHE, f
P2 A OFAENZ F L 7 BB & BT IR
A 2 T R A S BLT DA D C L L
Fo, PUEEY 7 F o0& —7y NMy1-&
LCHIAT S Z I TS, B,
CHRIV 7 F 0%, HICHRAZRY AL T D
SREELTEZLN, CHLYF a2 H—

Ty N DT TR PR R AR
H, BRERM T MR ATEMELT D &9 HI
MOERNEE ST, TD%, CRIV I F
D—2>TH 5 dectin—1 25, BIHE THILAIC
UITFNEARZD T EDRHALMNI S, CHl
L7 F U EER G EINE OFIEICBED S &
EZOND LD olm, OB, CRILY
F LN D T TV, FIEINE &5
FHENZ Z bR ah Tk, Focil
V7 FrE S IEH SO O DY 7 F
vE—Ay NELTHIAT S Z Ly
HDD Hx DL T F AT ODONTEEICISLE



TAHALENRAELT TV A,
WA EE ORI D987 1— 7 Tl
MGL (Macrophage galactose—type C—type

lectin/CD301) DEIET-7 v —=1 T &HIT\,

E) 7 ua—FNPUEOIERL, /v T T b

(KO) ~ 7 ADIEH, FESHAE G FF BN D fifAT
72 EZBEICAT V. MGL T K 2 S i 2L 8 oo
AIREMEAAFZE L C& 72, MGL X, B hTIE—
DSOBIBETN, <7 A TIIMGLL/CD301a KT
MGL2/CD301b DAHEIMED E ) — D DIELEF A3
FAET %, MGL X, HPEL~ L TIIH T 7 K
— 2 (Gal) E/WINTEFAHTTZ Y
v (GalNAc) \ZHEMA2HT D08, 4V I
Z WA X 0 MGLL (3L A A X 12 MGL2
T IBESH R D GalNAc ICEVWEAMEE A5
Z & AT L2 MGLL J TNMGL2 oAk
AR T DI BURHT DFER MGL1 13HHfk~ 7 =
77—, BRHIRE, TR E MR AR R R
FHTHDITx L, MGL2 TiX. MGL1 Z38H
T HMBED 5 B EITEMRMAIZ T 5 Z

EEFER LT, PEBHAE O R RO BL R —
VY DEWDG . MGLL & MGL2 TIZAERN TR
7R DESRE A FF ORI REMEN H D, 72, B b MGL
I~ u7y— BARMIICEELL, BE
AR PAE I 1338 EL L 72, GalNAc 12k}

L CREEMEDR BN Z &0, BEHI DRI D |

MGL2 23 B R MGL & 3m\ERE 2+ 9 AIREMEDY &
Do
% < OFMIINTIL, OB TBESL O 2
R+45 L 720 gt (GalNAc—Ser/Thr) M4
U, BEPESCTHR AR EOHMBENMLATW
%, — I CInbUR & FiobE & /R 7 Ik L
THRIBISENEC DL Z BN TS, 1

PRI T BT AfE 2 DCHRI L 7 F o DF T,

BT 7 h—ABGEEH AR T D L7 T X
MGL L 22223 TV = MGLASIEE A
24 U HHESIE 2 7859 5 2 & TREIL
B Z EMRTFHREIND, ERE. FLED
Wrge 7 v—=>"LUniv. Rome Dr. NutiZEl d
JEFRFZEIC LV . GalNAc D F Z 5 OHUJE

(MUCL) 23k b ORERHMIEIZMGLZ ST L Ch
AL, BiAEn, PURTERICESD D MR
T N—RMAY NMIRTET D Z & ZREICH
LIMZLTWAD, F72, Mgl2 KO~ 7 ADIE
HZE5ET L, GalNAc A8 Li=7 27 Vv
7 2 FRY =—IZ L&A LI-PURD, MGL2
ZA LT~ 7 A EBERIE H S i ViR
REIZZhSRAIC LY JA F A, HURRFEAICDA" T

IR REND Z L EHLMNT L, 2B,

Z OHUFITR U TMGLL 1T ZE Tld e o 7=
73, MGL1 23 O BESEME AR HLFIZ % L CHUF D
B A B K QR IZB o A )M3E - 60Tl
R,

PLED X5 7255, ML iR Y 7
FrDE—5 v MMyt LTHWD EDFE
BIZE -7, —FH T, FRIEESEIX, Megll
KO~ AZHANWETEF A NI U Y

7 LT KD KRGROEH NG, R~ w7
7 — JITHFBLT B MGL1 23, KEEICfE- T R
FNZIRE L2 BNEERE (A L7 hay
HA) EMEAERTAZ EICL Y IL-10 & P&
AL, RIEZIHT DM@ 2o Th D
ZEtERLEE, —HT, Rig~vormrr—v
DS DIERER H~ 7 1 7 7 — Do BE

H SRR 22 & Tk, MGL1 #4) L7z 1L-10
PEAITRD RN E WD TEE R A5

TWb, DFED ., LI F U DORIEISEN,
L7 F U BET PR IR YT

FOEWNIHEEIND AREENH D & E

ZBNDBZEMND, in vivo TEDOHREIER
a7y MZZ—F v hERDE0%

425 ERIFEFICEELEZ L,

2. WO R
AMFFERE TIE, BRI B3 D ik
MpEEmcEETIEcDOL I F Db
Al & LTMGLIZE B L, MGL ~DHui
2—T 4 I KD ERBEGEY 7 T
ERRRTAHI L EREMEELE LT, MGL
NWE =7y My LT#EYTH D in
vivo TOMROMNE TR/~ U XA ET
WERAWTHIET A Z L 2EHNE L, 2
T. ¥ AMGL1 K OYMGL2 73, HUiEE e
BhFHEST L DDF—Fy "yt e LT
EHTHANEHON %, in vitro X in
vivo TOHURSEREE K O AT & 0 A
HENCTH I LR BRI BERE LT,

3. WDk

MGL1 & MGL2 % L 7= HUFEL Y AT &
AHUFHET © C57BL/6 ~ 7 A BB & 56
L= fhUSHIRE (BM-DC) 12 45 kT MGL1
FIIIHUMGL2 FUAZFE S SH T2, I HIZ
OVAFEE i T Uik &fE G S ¥z, CpG
DNA f#7E FC—HatsZ L, A ART7 L7 I
(OVA) i I TCR RS v AV 2= 7 <7 R
OT-T XUF OT-T1 2~ & LR U 7= T A & Heh538
L. THfZDOHEIES N A N h A PEE R T
SYOVED IAZ K OVELISA I L 0 HlE LT,
OVA FEAPURDVERL : HiMGL1 % MGL2 &
J 7 a—FAHiRE R LT, bukEEICH
IZOVA-~ LA I RERA L, OVA ZHURITHE
A SHTz, OVA OFEE ZHERT D129,
SDS-PAGE (2 & 0 JEBH L 7 ~ > —Yeta Ky Ot
Z v b 1gG HLAEITHT OVA PRI L D
Western blotting Z1T>7-,

HLMGL1 XITHIMGL2 HifkD~ 7 2A~D T
WEH#DE =T 4 T ORER & o i
DOFFEMT : C5TBL/6. BALB/c = ™7 A K (X Mg11 KO,
Mgl2 KO~ 2 (B6 x (XBALB/c 755%) D%
J& footpad IZHifA A LPS & L2 T 5 L=,
v F AbHiEEE S 24 K% I FTB Y o8
FixEmI L, 7a—%A FA MU —JEIZLY
U 2B S CHURN I Y A F TR



ZEIE LTz, Flo, REHCUT OVA fEE PR
Be b1 AR% ICEM 21TV, yEFHtT » b
PURISZ E 7213850 OVA IS R OFUE D 7~
S 2% ELISA IZ & VW fEHT LT~

4. WFFERR R
MGL1 S IEMGL2 75 HL Y 3A F 7= B3 THA
JUCE RSN DD E I ML T 5728
BM-DCIZ B4 F > 7 HIMGL1 X ITHIMGL2 Hifk M
NOVAFE AL e 4 F v Hiik 2 v CTHUE
(OVA) &2 % —/47 > b L7=t412. OVAKSBAYTCR
FI o RV 2=y 7~ A0T-1 X |Z0T-11
DHEE L7 THIN & LR 24T o -, FOh
LN ?WQJJXi?M&Q?WK@bWW%%mb\
t IZBW T, 0T-1 THEAE O BEFHIL AT
@Eﬂﬁ#oto_ﬁmfﬂ/OTHTﬁ
%i ?MMQZTW@ZVW®VfM%ﬁ
wt W23 T b 5 & OVNIEN- y D pEAE
mwghtouiwﬁ%ﬁ6 N il
%ﬁﬁ?éwml&ﬁmazanvfnbzﬁﬂ?m
BYIAENTZHEICBNTH, (4" THIMIC
#E%%T?é ERAEMNE o7, 51
@\MVNWWQZ% LT#E%@@@&
ni=Haicsuvceng’ TfEH@ODZ% CHUR D
/Téi’béd)zn CD8" THUAEIZHE R S 41D Al RE
PEIX S D O E EEMICGER T 2 LE N H
Do
ARAEEFRPTMGL1 3Bt MGL2 HiiR %~ 7 AT
TG L, iEHROHL7 > b 1g6 Hrikinsd
Z BELISAIC X VR LTz, PiiRDBREER
TV 2Nk (LPS) DM A E 1
#BOIMIGFH T v b 1g6 HrREIZ XL 0 gt
L7-, PufA&E 5 pg, LPS 1 ng T&E L2
AL PLMGLL X OMGL2 A X B 55285 1L
AL, E TR TA VY X2 AT
a2 b a— LHURIZ T E W BURIS A
%w%nkozwﬁ%m%ﬁ¢ﬁ<&%1@
&5%@5Lﬁﬁf%ﬁm7 S o 17,
LPS ZDEH L7 WA T HURISZ I3 ¢
P TVay I\k@ LRGN VAETH-
722 &M D, PUAHEA CIIERR MR IC MGL2
%ﬁbfﬂﬁb\/ﬂ?‘ﬂ/%}:ibf;b\ LR
B X7z, VT, ZOHKRES ORhEN,
B2 MGL1 X% MGL2 IR fE LTV A 0 E 99
FHOMNNIT D780, Mgll KO XL Megl2 KO
W TCRBEOMRFT 21T > 72, BT MGL1 $iik
MITHLMGL2 HUiE DWW TG 23, in vitro D
ﬁ¢®? FUWTIE, MGL1 U3 MGL2 I[THF AT
HDHZLEWRENTWNDIZHE DT, T
WJ%W&%%®#?/%hﬁmﬁimﬂ
KO =7 22BN THRBOLNTZZ D, in
vivo \ZBW T Z OHFENIE L < MGL1 FEHH
JZe 2 —/47y h T&ETWARWAFEME IR &
Ni-, —J. P MGL2 Pz &5 LT-HAIC
X, PREEY Mgl2 KOIZBWTHT v k 1g6
INEITERD BT, FUANIEL < MGL2 ZEE
MRz % —7y hCTElZ LN TR,

T, BFTF AbHT MGL2 ik E e LT
24 B OFTIE Y L 8Bz mIN L. U 86
AR CHUR 2 B D A A TV DM O R E
Z7o—Y% A FA M) —=IZEVIToT=, D
FEEL CD1lc BEME. MGL2 Bt ffa~o ik
DOV AL FER S NT-, KIZ, OVA FEEHT
ROREZOTRIGEERELIZEZ A, BT
7w N IgGIREDOH BT, PLOVA IRE R
HEhi, 612, Zonkor7 s 7 2%
fifdr L= & 2 A, EIT 1g61 B ST,
ZORERNG . Th2 BOGIEISE R FHE I
T ERTRRIND D, 2 OINENGUESE Y
JF oL LTI THINEE% in vivo T
MAET DM ERDH S, fFHTHT7 Va0 b
OFEEZ R A 52 L1250 Th2 RIS Mo
B AT DOIREIZEAT DI ONT SR
DULENRD 5,

L EX Y AKFFECIE, MGL2 24 L THLY
IAFENTZHURACDAT THERL kréné L
WZE VRN EEFETH L %
B SN, 7 AMGL2 1E., & RMGLIZHT
VESREZFH 9 ATREMEDN B W Z & v D ARHFSE
DORERITE b~DOU 7 F U AERNZ & 5T
XALHREMEREWEEZ NS,

5. TR ILE
(WFFEE& . Hse
=)

UEsEsm=) BE5 1)

(1) Usami K, Matsuno K, Igarashi
M, Denda—Nagai K, Takada A, Irimura T.
Involvement of viral envelope GP2 in Ebola
virus entry into cells expressing the
macrophage galactose—type C—type lectin.
Biochem Biophys Res Commun. 407: 74-78
2011.

Gy S QSR 724 12

(2) Sugiura D, Denda—Nagai K, Takeda K,
Irimura T. The organ microenvironment
plays significant roles through Fas ligand
in vaccine—induced CD4" T cell dependent
suppression of tumor growth at the

orthotopic site. Cancer Sci. 101:
1965-1969, 2010.

(3) Yi Y, Kamata—Sakurai M, Denda—Nagai K,
Itoh T, Okada K, Ishii—Schrade K, Iguchi
A, Sugiura D, Irimura T. Mucin
21/epiglycanin modulates cell adhesion.
J Biol Chem. 285: 21233-21240, 2010.

(4) Denda—Nagai K, Aida S, Saba K, Suzuki
K, Moriyama S, Oo-Puthinan S, Tsuiji M,
Morikawa A, Kumamoto Y, Sugiura D, Kudo A,
Akimoto Y, Kawakami H, Bovin NV, Irimura
T. Distribution and function of



macrophage galactose—type C—type lectin 2
(MGL2/CD301b) : Efficient uptake and
presentation of glycosylated antigens by
dendritic cells. J Biol Chem. 285:
19193-19204, 2010.

(5) Kumamoto Y, Denda—Nagai K, Aida S,
Higashi N, Irimura T. MGL2 dermal
dendritic cells are sufficient to initiate
contact hypersensitivity 7n vivo. PLoS ONE.
4: 5619, 2009.

(Fa%R) (GE231h)

(1) Murakami R, Denda—Nagai K, Irimura T.

‘ Dermal dendritic cells expressing
macrophage galactose—type C—type lectin 2
(MGL2/CD301b) are likely to render the
Th2-type immune response.” JSICR-MCB2011
(2011.5.25: ANA Gate Tower Hotel Osaka,
Osaka)

(2) Usami K, Fujihira H, Denda—Nagai K,
Yamada K, Matsuno K, Takada A, Kakehi K,
Irimura T. « Strain—Dependent
Glycosylation of Ebola Viral Envelope
Glycoproteins Determines their
Infectivity.” 2010 Annual Conference of
the Society for Glycobiology (2010. 11.10:
TradeWinds Island Grand Resort St Pete
Beach, FL, USA)

(3) Denda—Nagai K, Irimura T. “Roles of
Macrophage Galactose-Type C-Type Lectin 2
in Efficient Uptake and Presentation of

Antigens Having GalNAc Residues by
Dendritic Cells.” 2010 Annual Conference
of the Society for  Glycobiology
(2010.11.10: TradeWinds Island Grand

Resort St Pete Beach, FL, USA)

(4) Denda—Nagai K, Murakami R, Irimura T.
“Distribution and function of macrophage

galactose—type C-type lectin
2(MGL2/CD301b) ~ 11" International
Symposium on  Dendritic Cells in
Fundamental and Clinical Immunology.

(2010. 9. 28: Palazzo dei Congressi, Lugano,
Switzerland)

(5) Tian Y, Kamata—Sakurai M, Denda—Nagai
K, Irimura T. “Detection of MUC21 in sera
and ascitic fluid from mice bearing human
tumors” 7 #F 69 [A] H AR TR TFINRE
(2010.9. 24 : RIKEREHES . KR

(6) Irimura T, Denda—Nagai K, Tian Y. *
Mucin21/epiglycanin in malignant behavior

of cancer cells” ZE69[A] H AN F AT
(2010. 9. 24 : KBRERE=HY . KR

(7) Zhao J, Yi Y, Denda—Nagai K, Hayakawa
Y, Kamata—-Sakurai M, Akimoto Y, Kawakami H,
Irimura T. “ A carcinoma—associated
mucin, Muc21/epiglycanin, modulates cell
adhesion and survival” 2530 H A% 1 EE
~—h—HfFEs (2010.9. 21 : KIKEFE S
NN

(8) Denda—Nagai K, Irimura T. “Roles of
macrophage galactose—type C—type lectin 2
(MGL2/CD301b) in the immune response.”
14" International Congress of Immunology
(2010. 8/24: Kobe Portpia Hotel & Kobe
International Exhibition Hall, Kobe)

(9) 7Zhao J, Kamata—Sakurai M, Yi
Y, Denda—Nagai K, Irimura T.
“Muc21/epiglycanin Modulates Cancer Cell

Survival” GlycoT 2010 / 7" International
Symposium on Glycosyltransferases
( 2010.7.31 KFC-Kokusai  Fashion

Center, Tokyo)

(10) Tian Y, Kamata—Sakurai M, Denda—Nagai
K, Ogawa T, Irimura T. “Detection of
MUC21/Human—Epiglycanin by Monoclonal
Antibody” FE28[EINE= 7 7 L R (
2010. 7. 29 : #rE EBEF & 2 — #)I)

(11) A EEE—. BRAES, HER, AfRE
B [ BOE (2 38 1T HMGL1IS K UMGL2 DAL
B 3 1F | % 11 A Pharmaco—Hemotology
Symposium (2010.6.18: HAIFEEEHA&
A=, HTR)

(12) Denda—Nagai K. “Distribution and
immunological implications of MGL2.” 18%
International Symposium on Molecular Cell
Biology of Macrophages 2010 (2010.5.20:
Kumamoto Parea Hall, Kumamoto)

(13) W [, #HFEE, CHEFER, AFE
BB [ hMUC21 Flfast B A A k3 5E /
7 a—F VHURORISL) 55 130 4 A AR
2> (2010.3.28: [z _XovarkrX
—)

(14) Murwanti R, Sugiura D, Denda—Nagai K,
Kamata—Sakurai M, Irimura T. “Effect of
MUC1 plasmid DNA and BM-DCs vaccination in
an experimental colon carcinogenesis in

MUC1 transgenic mice. 8th Joint
Conference of the AACR and JCA “Cancer
Genomics, Epigenomics, and The



of Novel Therapeutics.
Hilton Waikoloa Village,

Development
( 2010. 2. 6:
Hawaii, USA)

(15) Denda—Nagai K, Kumamoto Y, Higashi N,
Irimura T. “HEEMUESEVEIZIS T DMCL2 A%
B4 2 H BB e oD B BEME /MGL2+ dermal
dendritic cells in contact
hypersensitivity” 2 39 [A] H RGEFES
(2009. 12. 2: KPR[EFE#55)

(16) Sugiura D, Denda—Nagai K, Takeda K,
Yagita H, Irimura T. “Antigen-specific
regulatory T cells in MUC1 transgenic mice”
55 39 [l A ARG (2009, 12. 31 KBRFERE

)

(17) Kurashina R, Denda—Nagai K, IrimuraT.
“A Streptococcus cell surface component
potentially involves with the suppression
of inflammatory bowel disease through its
recognition by MGL1/CD30la and induction
of IL-10" % 39 [m] H Ay ¥4 (2009. 12. 4:
KB E B3 5)

(18) Kurashina R, Denda—Nagai K, Saba K,
Irimura T. “ Roles of MGL/CD301 in
inflammatory bowel diseases: recognition
of glycoconjugates on commensal bacteria.”
20" European Joint Glycobiology Meeting
2009 (2009.11.10: Koln, Germaney)

(19) FeE7H, MEFER, iR % s
HAES., mHEfLA, AFZERS TMGL/CD301 %
DR T 7 A )L A EYHERIC B D £ 8
B VE ORESERIRE 5 82 B A AR L
2 (2009. 10. 24 [EBREHEY)

(20) Denda—Nagai K, Saba K, Irimura T. “A
C-TYPE LECTIN MGL1/CD301A PLAYS AN
ANTI-INFLAMMATORY ROLE THROUGH THE
RECOGNITION OF COMMENSAL BACTERIA 1IN
MURINE EXPERIMENTAL COLITIS.” The 9th
World Congress on Inflammation (2009.7.8:
Keio Plaza Hotel Tokyo)

(21) Denda—Nagai K, Kumamoto Y, Aida S,
Higashi N, Irimura T. “ MGL2" dermal
dendritic cells are sufficient to initiate
contact hypersensitivity in vivo. ” 17
International Symposium on Molecular Cell
Biology of MACROPHAGES 2009 (2009. 7. 3: KKR
Hotel Kanazawa)

(22) Okada K, Kamata—Sakurai M, TItoh
Y, Denda—Nagai K, Ogawa T, Irimura T.
“Epiglycanin/MUC21 as a potential marker

for thyroid carcinomas.” 2009 AACR Annual
Meeting (2009.4.21: Colorado Convention
Center, Denver, CO, USA)

(23) Sugiura D, Aida S, Denda—Nagai K,
Kamata—Sakurai M, Takeda K, VYagita H,
Irimura T. “Unique effector mechanisms
induced by vaccination with MUC1 DNA in the
rejection of colon carcinoma growth at
orthotopic sites and metastases. ” 2009 AACR
Annual Meeting (2009. 4. 19: Colorado
Convention Center, Denver, CO, USA)

(XE) G240

1) _A=HFR, AFER: [~o7n77y—
HT U b—ARICHR L7 F > 1MGLL) B L
(MGL2) |. TSeriesE®F/LE8WFIH~==T /L
LSRR ET L EH LW Y — R - J P —F
V=L UNER—, WeakE, AR, H
RN HEDER) J, SRt L e 7 A .
>—. 401-409, 2011 &

(2) AFFEERS, A, AR, SRR
DHESH A mPr 28 L TR LB E i x
BT TRZERAO R - R R A Bk
FORUETER D b DFEF- (R IUTE—, SRIRIE
W5, REEHE, IARRITR) ], BEIEFIE,
247-262, 2010 4

(PEZEIY PERE)
ORI (B0 )
OBAFIRIL (B0 )

(ZF Dfth)
L

6. WFFTkLiE

(D) WFgeftaRE

Il FH (Kaori Denda—Nagai)
HWHURT: « REFBE3 Rt 2ekt - B
FFeE &5 : 00313122

(2) WFFE55 4
L

(3) HHEHFFEH
mL



