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Figure 0-1 Structures of two major molecular species of sialic acid.
The metabolic precursor N-acetylneuraminic acid (Neu5Ac) and its modified form N-glycolylneuraminic
acid (Neu5Gc) differ only by an oxygen atom at the C-5 position.

EZD 5 LD N-72FIVEN N-Z7Yay)FEicEfcnie N~ Uad /)15 Uk
(NeubGce) TH 5 (Figure 0-1)., NeubGe H1d D NeubAc Z A/ RATIRAKE L THO,
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Figure 0-2 Biosynthesis of sialylated glycoproteins destined for the cell surface.

The conversion of CMP-Neu5Ac to CMP-Neu5Gc is catalyzed by the enzyme CMP-NeuSAc
hydroxylase (Cmah). Cytosolic metabolism of sialic acid is responsible for the abundance of the
molecular species of sialic acid on the cell surface, as a given ratio of cytosolic CMP-sialic acid is
imported into the Golgi apparatus and then used by the sialyltransferases for the biosynthesis of
glycoproteins en route to the plasma membrane. Black diamonds, sialic acids.
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SSA (Sambucus sieboldiana agglutinin) NeubAc/NeubGcea2-6Gal/GalNAc

Con A (Concanavalin A; Canavalia ensiformis lectin) aMan

WFA (Wisteria floribunda agglutinin) Terminal GalNAc

PNA (Arachis hypogaea agglutinin) Galp1-3GalNAcao~Thr/Ser
FASYINIE

mSn-Fc NeubAca2-3Gal

mCD22-Fc Neub5Gca2-6Gal

hCD22-Fc NeubAc/NeubGcea2-6Gal

BETFHPBLIOY O VEADERLICDONTIL, GenBank ORKFLIEICIEW, FitDEHD
L7z,

= BT TRTRIXFE/AM5 Yy 7K (il ST6GALI)
&N IRTKRF (Bl ST6GALL)
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£z, HHFEAELUTRET DIE, HEITH U TERANRERRZEZ W,

W
Sia, Sialic acid; NeubAc, N-acetylneuraminic acid; NeubGc, N-glycolylneuraminic
acid; CMP, cytidine monophosphate; Cmah, CMP-N-acetylneuraminic acid
hydroxylase; Gal, Galactose; Glc, Glucose; GlcNAc, N-acetylglucosamine; GalNAc,

N-acetylgalactosamine; LacNAc, N-acetyllactosamine; Man, Mannose.
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Figure 1-1 GL7 staining in flow cytometry.

(A) Mouse splenic B cells were cultured with or without LPS (30 pg/ml) for 48 h and stained with FITC-
conjugated GL7. Black bold lines indicate staining with GL7, and gray dashed lines indicate nonstaining
controls (A and B).

(B) Mouse B-cell lines (70Z/3, WEHI23, X16¢8.5, A20), human B-cell lines (KMS-12 BM, KMS-12 PE,
Daudi, Ramos), a chicken B-cell line (DT40), human T-cell lines (MOLT4, Jurkat), and a human
promyelocytic leukemia cell line (HL60) were stained with FITC-conjugated GL7.
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tBE{To7, £ D7 VY —EUHOa > hO—)LE LT, a2-3 %G DT 7 IVEE % Fr R
T %70 —7, mSn-Fc BXWa2-6 fHE DT 7VIVEE &R EITHRTT 2 70—,
hCD22-Fc T XA REAHITT-/726). TDORER, a2-3, 6, 8 GO T IV EZEINT
Arthrobacter ureafaciens H¥> 7 1) % —E TR L 7z Daudi fifd TiZ. GL7 Ik 54
MEL KT LA Figure 1-2), —Hh. a2-3 & DT 7IVEE 28 RIS Salmonella
enterica serovar Typhimurium B3R 7 U ¥ —E2HWEHEIL, GLT ICK 3 RAICE
NRSNN o Tz, ZOREEMNS, GL7 28 Daudi il BNWTH T 7 IV E SO0 T 258k
LTHED, IS TIVEEEZDOBEILRMmUORE & DR AKX OBENVNHXAIL., 02-6 HL <
1Fa2-8 fEB DT T IVEEZ BT 5 T ENRB I NI,

A .
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Figure 1-2 Effect of sialidase treatment on GL7 staining.

Daudi cells were treated with sialidase before staining with FITC-conjugated GL7, mSn-Fc, or hCD22-
Fc. Gray dashed lines indicate negative controls (nonstaining for GL7 and R-PE-conjugated anti-human
IgG for the others), and black thin lines indicate staining results without sialidase treatment. Black bold
lines indicate staining results with Arthrobacter ureafaciens sialidase treatment, and gray bold lines
indicate staining results with Salmonella enterica serovar Typhimurium sialidase treatment. Sialidase
from A. ureafaciens releases 02-3,6,8-linked Sia, whereas sialidase from S. enferica serovar
Typhimurium is specific to the a2-3 linkage. To confirm the effect of sialidase treatment, changes in
cell surface expression of a2,3-linked Sia and a2,6-linked Sia were detected with mSn-Fc and hCD22-
Fc chimeric probes precomplexed with R-PE-conjugated anti-human IgG, respectivery. Sia, sialic acid.
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Figure 1-3 Effect of free sugars on GL7 binding.

Daudi cells were stained with FITC-conjugated GL7 in the presence of 50 mM free sugars (A) or the
indicated concentrations of NeuSAc (B). The data are shown as the relative mean fluorescence
intensity of each staining and the bars represent standard errors of the means. Gal, galactose; Gle,
glucose; Fuc, fucose; GIcNAc, N-acetylglucosamine; GlcA, glucuronic acid.
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N7z (Figurel-4), ZN5D/)N> Rid GL7 & DKIGKIZ NeubAc 2T 5 Z L2 X D H

& & & &
606&&<§ S &
N N
& &P e? & & @ e®
(kDa) Figure 1-4 GL7 blotting on human B-cell
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Figure 1-6 Numerical comparison

A 100 KMS-12 BM 100 KMS-12 PE 100 Daudi of GL7 staining among human B-
80- 49.4 80 46.8 | o] 855 cell lines.
] ] The results of GL7 staining of
607 60 60 ] human B-cell lines were numerically
s 401 407 401 compared using mean fluorescence
€| 20] 20 20 intensity (MFI) values in flow
E 01 0° 1w01 1~02 1‘03 104 01 0° 1101 1‘02 1"03 104 01 0° 1101 1102 1‘03 104 .cyto.metry. To normalize the blndlng
3 in different cells, the endogenous
g Namalwa Raji Ramos fluorescence (background) of
Z | 100 100 100 sample cells (gray dashed lines) was
% 80 1 882 80 1 760 80 1 785 adjusted to MFI of around 5. For
| g0 60 1 60 7 comparison with the gene
40 1 40 1 40 7 expression pr(.)fi.le, GL7-stained MFI
20 1 20 - 20 values were divided by the .
background values. The relative

0 1 . v r = ~ 0 N o v X R

100 101 102 108 10¢ %400 101 102 105 10¢ 10° 10" 102 10° 10* values indicated on the top of each
» staining were used as the GL7
GL7 determinant expression profile.
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— Relative GL7 epitope Relative glycan-related gene expression profiles
expression profile (microarray)
(flow cytometry) Gene 1 Gene 2 Gene 3
A A A
F B F B F B
E C E C E C
D D D
Gene 4 Gene 5 Gene 6
A A A
F B F B F B
Compare these profiles@ E c E c E c
D D D

Figure 1-7 Concept of the cross-sample comparison between GL7 epitope expression profile and
glycan-related gene expression profiles.

The relative mean fluorescence intensity of GL7 staining in flow cytometry (Figure 1-6) was obtained
to create cross-sample GL7 epitope expression profile. This profile (left panel) was compared with the
cross-sample relative gene expression profiles obtained from microarray (right panel) by calculating
the Pearson’s correlation coefficients.

GL7T TE F—T7ORBE EHFEHEBRBEZTORBARZE ZHE L, GLT TE M —7DEAKRIC
b oS BRERTE2RET S ZEICLD,. TEN—TERIEHOMELZHET S Z
L& AT,

£, 7JO—HY A MA N —DOFERENS. GLT7 TREZIT 2 > IV O EHRE 2
FGE (AT T a2 bO—)b) B2 TINOFEHEOLRETEHI S ZLIckD, GL7T TE
—TORBEEZEKMEE L= (Figure 1-6), 20O GL7 TE h—T7ORBEEZ, FEHNHRNIZ
ESMINTMIET B LD ICAARO T ST 0y hT5E, 25 6 D0 BHilakizHIT 3
GL7 TE b —T7 OB OMIWZHREZ2, —DOME, DED XF¥—2] LLTEHZD
ZEMTES (Figure 1-7), RiZ. cDNA 1707 LA Z/HWw, 70— A FA KU —
WWHWED LR CHEAGHOED B MlEKICB T 2B TOHRIEELZ KD, 6 MBI TOE
GTORRBZLKT S0, 205 OHIfaN 5 1572 RNA &k 4 7sligs kD RNA ORE
¥Td 5 Tuniversal reference RNA| (A7) ETHAENT TU A —a > 270, &g
@ RNA ¥ > 7))V Dfti% luniversal reference RNA| OfETHE| S Z 12k D, Tuniversal
reference RNA] IZH T 2B E L CEIETORREEZE T L, cDNAXYA 2707 LA
. Tk ORFFEETHZITIEE U 72, BB E (R T 888 Ml & H.0MT# 1100 flE Dl T %
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DEZZDNARA 7 O7 LA AW, ZOXLI L THLNZKBLETOMHMHFHEES .
GL7T TE h—TJORBBZBEFKICNAROT Z 7 RicToy h2E, BETFIEDFHEDN
7 —2ELTERTIENTES (Figure 1-7). TNEDOBBLBTFORI/NY—>2> D55, GLT
TER—=TORENY —2ICKDEN (=EALTNS) O, DEDHEANGEVHDONT
Er—TOAEBGRICKELSFEGTHHEETFTHLREENEN., EEZ 5N, EEOFEH
N =D AiEE L T, HETOBHTRUICHWSNTWASET Y > OMHBEREE
BHTHE0WS Hika AW, HBEGREIT 1 A o-1 oI cERI N, MHENTRITHBETH
1, E<MHENRTNIX0. 2L GEMBEZREIE-1 &85,

Table 1. P earson's correlation index analysis of Sialic acid (Sia)-related genes”

Index Pvalue  Gene name Encoded enzyme

0.937  5.87E-03 ST6GALI ST6Gal 1

0.806  5.30E-02 ST3GAL3 ST3Gal III

0.551 2.57E-01 CMAH Pseudogene for CMP-NeuSAc hydroxylase
0.473 3.44E-01 ST3GAL2 ST3Gal 1T

0.215 6.82E-01 SLC3541 CMP-Sia transporter

0.173 7.43E-01  STS8SIAI ST8Sia I

0.142  7.89E-01 ST3GAL6 ST3Gal VI

0.137  7.96E-01 PGM3 GIcNAc-6-P mutase

0.096 8.56E-01 GMPPB GDP-Man pyrophosphorylase
0.052  9.22E-01 ST6GALNAC2 ST6GalNAc II

-0.103  8.47E-01  STSSIA3 ST8Sia III

-0.196  7.10E-01  ST8S144 ST8Sia IV /PST

-0.210  6.89E-01 GNE UDP-GlcNAcc-2-epimerase/ManNAc kinase
-0.283  5.87E-01 ST6GALNAC6 ST6GalNAc VI

-0.442  3.80E-01 ST3GALS ST3Gal V

-0.448  3.72E-01 ST6GALNACI ST6GalNAc I

-0.452  3.68E-01 ST8SIAS ST8Sia V

-0.508  3.04E-01 SAS Neu5Ac-9-P synthase

-0.639  1.72E-01 ST6GALNAC4 ST6GalNAc IV

-0.678 1.39E-01 NEU3 Membrane sialidase

-0.696  1.25E-01 NEUI Lysosomal sialidase

-0.739  9.30E-02  ST8SIA2 ST8Sia Il / STX

-0.742  9.12E-02 ST3GAL4 ST3Gal IV

-0.898  1.52E-02 ST3GALI ST3Gal I

-0.938  5.62E-03 SIAE Sia-9-O-acetylesterase

*Pearson's correlation coefficient (index) values of relative gene expression in the microarray
against relative GL7 staining mean fluorescence intensity among six B -cell lines were
calculated for sialyltransferase genes and Sia metabolism-related genes. A positive value
indicates the presence of a correlation between gene expression and staining. A negative
value indicates the presence of a negative correlation. Index values are also expressed as P

values.
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GLT MY 7 IV EEON TEIEN—TELTR#THEEZLNDZENS, VT IVE
EBEBEREB IO 7 IIVEBORBICEO BRI L THBEREZHEE L& 25, ST6GALI
DFEBMIEFITEH WA 2R L7z (Tablel), ST6Gal 1133 7 I)VEEZa2-6 #%& T LacNAc

(Galpl-4GIcNAC) 12T 2> 7 IVBREBEEETH D, ZOHBEBRKOBRERNS., 25
DOt s BMIAKICBNTGLT TE b —T7ORBEEBZRD TND DI, FEEBERORLE &/
ZHEL RO AEGREIR TR < FEHEAG RO RAKEME Th 2 KD > 7 IVIBER KRNI
BbH2EEH#, STEGALL ORHEBETH D T EMRMBI Nz, DFED, ST6GALL IZX 5> 7L
B OAMAN GL7 TE F—7OEROEEKIETH D, ZORBICEDAERRINDa2-6 f
BOT T IVIEE GL7 ER% T % Al 2VRIg S 17z,

ZOFBIRE D E N S BN REE R REET 5720, a2-6 G DT 7 IVEE DFEE & KR
WTW3 CHO-K1 Mifa(36)ic v MHsk St6gall (rSt6gall) #iEHIFIH I, GL7 Btk
ERDDPANTz, BRIy —Z T A7 7 b UMlEIE. 7A@ D #ikk & Rk GLT 2%

A vector B
A 100 100 \,\38\\,\38(1’
> @
80 80 6\0« o
60 60 S &
(kDa)
40 40 ) | o
20 20 %0
0 0 150 —
100 107 102 108 10¢ 100 10' 102 108 104
- rStégal1-#1 100 —| ’ GL7
S| 100 100 75 —i "
€
5 80 80 50 —
= 60 60
© 37 —
o 40 40
(]
2 20 20 D
Q 0 0 Q‘\\I @\\I
(3] 100 107 102 108 10¢ 100 10' 102 108 104 & O
- & S
rStégal1-#2 (kDa) RS
100 100 252
80 80
60 60 150 =
40 40 GL7
20 20 1(;% : + 100 mM Neu5Ac
0 0
100 101 102 10° 104  10° 10! 102 10° 10¢ 50 —
| >
GL7 SSA 37 =

Figure 1-8 Appearance of the GL7 determinant by St6gall evpression.

(A) CHO-K1 clones stably transfected with rat St6gall or an empty vector (as a control) were stained
with FITC-conjugated GL7 or FITC-conjugated SSA (black solid lines). Results from two such
clones are shown. Gray dashed lines indicate nonstaining controls.

(B) Membrane fractions of CHO-K1 clones stably transfected with rat St6gal/l or an empty vector
were subjected to GL7 immunoblotting.
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TdH D, Slan2-6Gal/GalNAc Z % 2 L 7 F > SSA (Sambucus sieboldiana
agglutinin) THHF 572> 7z (Figure 1-8A), —4. rSt6gall Z 58 S B 7-#lifdld. SSA
IR BRADHIMIEN, GL7 TRES XS IZ/x>7, £z, b b Btk & FEkIC, GL7
ERHWEDIZAY > 70y 74 27K 0ERONY RS /z (Figure 1-8B),
rSt6gall ZRB I 2T EICK D, CHO-K1 Milad & 5 723k %R HR DML & GL7 Btk
Elao7el EMS, GLT 13k 42 Il A< HEB LTSS 2V E EDa2-6 fEE5DT 7T
WIEZER T HPEHERRL TWDHEEZ 5N,

DU i GL7 1% Siao2-6l.acNAc Z 3239 %

GL7 7%a2-6 #E& DT 7V IV Z G OMHEZ R T 2SR T2 L2l T oL L
BT, GL7 O I 2HHEMEZ S SICH L SRET 2720, ELISAEICKD GL7 &Hix
DOREH T O —T L DfEGEM Tz, GL7T ZEMIL 27— T, > 7 IVEE 25 O & bEH
TO—TZ2MATZOMBZHMELZEI A, 026 EED T IV ZED LSTc

(NeuSAca2-6Galpl-4GIcNACB1-3Galpl-4Gle) D&M GLT & L. LSTc DRtk
hTH VD a2-3 kD 7 IVEE % 50 LSTa(NeuSAca2-3Galpl-3GIcNAcB1-3Galp1-4Gle)
WF#EG Lah-oz (Figure 1-9). 7z, BBREW I &1Z, NeubAca2-6Galpl-4Glc (7
VI b—=2) 1F, a2-6 MDD TINEEEZRTHICHED ST, GL7 &ffa Liah-o k.
BHH T O — T OEITRIFO TN aA—Ald, TO—TOIEERFICA NV TR T ED > & DfE
BOOHARL TWASODO T, GL7 II=FL LOMHBEZRHEL TWwb 0. LAcNAC

(Galp1-4GIcNAc) #&EH D GleNAc 20 -zl L Tnws EBbn b,

DIlEDfER LD, GL7 13 N-#E&R8BEH E o Siac2-6LacNAc 2T E h—7& L TR L

0.3 Figure 1-9 Carbohydrate binding assay of
GL7.
Carbohydrate binding was measured using
ELISA. Data are shown as the means of
triplicate samples, and the bars represent
standard errors of the mean. LSTa, Neu5Aco
2-3GalB1-3GIlcNAcB1-3Galp1-4Glc; LSTb,
01 GalB1-3(Neu5Aca2-6)GlcNAcB1-3Galp1-
4Glc; LSTc, NeuSAca2-6Galp1-4GlcNAcB1-
3Galp1-4Glc; GD3, NeuSAca2-8NeuSAco2-
0 3Galp1-4Glc; GT1b, NeuSAca2-3Galp1-

o
o

Absorbance

K> RO K& & N0 D 0 D 3GalNAcfB1-4(NeuSAca2-8NeuSAca2-3)Gal

S G @ & I F I BI14GIc; NeuSAco2-3, NeuSAca2-3Galpl-
& &L 4Glc; NeuSAca2-6, NeuSAca2-6Galp 1-4Glc;
W e Neu5Gea2-3, Neu5Gea2-3Galp1-4Gle.
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TWB I EMHSNTIE S T2,

BOHET BWERE

AETIE, YUAEHREBMEOY——TH5 GLT DZE =77, 02-6#aDT 7
WD NI TH 2 T LW 5N L,

Tl U AL O ELEIAIL O B MK H & O o bk & IafilatkE GL7 THRET
HZEITKD, B~ BMEKN GL? TR<BRAINSIEZRE L, TNETGLT IEY
T ADEE DB, FIIEMHCIRED BB IO THIRZRODZHFAELTLMHWS
NTWiam-o 72N, b~ BN GL7 BEETH2 Z EMNHS N> Z & T, GL7T @
TE =T OREEZBIMICEDSD I EMTE .

BOA~TUEI T, BRARERFEZH W TEAMIC GLT ORERIEZHNRSD 2 LI2XD,
GL7 ¥ b— 7 DJEE Z17 > 7z, Hathcock 5 DI GL7 OFEGMNT 7 U ¥ —HF % T
HDENIRBNH 7= ENS. GLT NI 7 IVEEFO N T 2Bk L T\ S Al FEE A VRS
INTWEN, ZEOHMRECEBRICHNW D 7V —Fo@EENGRs N TWiRnaRE, 7
MIIAATH 7z, £ T, B_HTIIEERREEOR LS 2HHO> YU —Fick 20
P, SMBHEORMA GL7T ORAICE5 A 58 ZHX, GL7T ITX2ITE M7 ORI
WS TIVENIEFICEETH D ZEEZHENI L, S 51T in vitro THEE 70— 7 & O
HZEUEL. GL7 OLE h—70 N-f5E 50 D Siaa2-6LacNAc EWHHETH S Z
EEPFOSMILE.E2.GL7 70y N TERDY >N ERBH SN2 &, 2L TELISA
ERWEREE T O— 7 EOFEGERT GL7T MHEHEOA LA LI EnS. GLT Nd 55
EOFESHEM Y >NV EZPIRE L TR#T 5D TRk, BHEOAEZIEN—TEL TR
WMLTHD, ey NI EEEET Lt ERHD I EMHLNER ST,

AETIE, GLT TE =T OREDZD. HEEHOEGRICBED 2HEDFEL L DMEY T
HHPEHORB 2 L, HRNOREHOEGRIZEH G L TWAHHERERTZFET 5 & T,
W OMGE ZHEWH T 5 E VWD EFH R FEERA W, £/, ZOhEDRD., (1707 L
1 THRONCEETOREOMIFB XN, FiETURICRO2RBORSE ., DX D REKEY T
HHPEHEDOFB ORI MLz D2, (XY= ELTESLR, 5T, BENA
rny LA13EES 2 EOMEMTOBEERTORADENZ KT S720ICHN S NS,

FEH IRk 4 IR EES K D RNA ZiES L7z Universal Reference RNA| ZHW5 Z &I1Tk
D, ZY>TIVETOREEZT> Iz, BROMBICB I HEETFORHAE, N5 OEEKLET
HRDOEMOFE % X5 —>2)] ELTESATHERL., RKEYORIBICRDEF G LT
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WHMEZRDITHZED &N ZOHER, BEELETOREEE T OMERINT KD EY)
DENHFIL., DODROBENEEREE L THWTWSEAICIIIERICHEN R GTETH
5EEZ6ND5, FEBBRNET D08, U CBIEREOBM TR BEOREAR
X OHIENMTDON TS, COHENEATHLEEASN, EBE, 7JO0—H1 b
AR)—=THELNEZ GLT TEM—TORBEBLEIA 707 LAMSHESNZ T 7 )V E
B HE L T ORBRBORZKICED, GL7T OLE b—7 L2 5B O EARICED S BEE O
ffi& LT ST6GALL 26Nz, £ LT, TOHROMIEERICLD, GL7T OILE h—7M
ST6GALL OEMTH 2a2-6 fEED I T INEEZOHETH 2 Z EVMRI N, TOHTE
DERAKDOHHDO—DELT, X1 707 LA & —EffAIX. SBETORBEEOHMEZT
—HELTRELTBEHORLAATZ RN T 6N, DED. HEIFHEKDH HH
% (ZZTREMORER) 2%ELZb0S 2 AETIE. T<ICHBEZEHETSZ &N
TE2, ZOHERIBSETHAZY—Z2TTHD., mWHBEREMNESNZDONNT
LHbZTOERIITFELTND LIRS T, TOBA BRIEERZITOBENH D, UL,
—BIZHROBELRTEMTTELZ &, T U THRBNICHNTT 2720E L TWhiah o 7ziE
GTOBES BOFHT I ENTRETH S Z & E, FISIZERICEL. 4%, BEICKES
THRARDTHIRHINS ZENREEIN S,

HNET FEBRUGIE

A, HAE

IF & A E DR EHAIT Wako Chemical (Japan) 34 U Nacalai Tesque (Japan) »SHEEA L
7Zo

MR L. American Type Culture Collection 3 & X Japanese Collection of Research
Bioresources & DA L 7=,

B LOL 2 F >

FITC-conjugated GL7 3 & % purified GL7 & BD PharMingen (USA) 7 5.
FITC-conjugated streptavidin (& CALTAG Laboratories (USA) 7 5. HRP-conjugated
goat anti-rat IgM 1% Southern Biotechnology Associates (USA) M5 AL 7=,

FITC-conjugated Concanavalin A (Con A). FITC-conjugated Sambucus sieboldiana
agglutinin (SSA) 134 kL3 (Japan) X DEEA L7z, Biotinylated Wisteria floribunda
agglutinin (WFA) (% Sigma (USA) X VYA L7,
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sialoadhesin-Fc 3 XN CD22-F¢c 7O —7 Q{E#L

< 7 A sialoadhesin (Sn)/Siglec-1. ¥ ™ A CD22/Siglec-2 LWk + CD22/Siglec-2 ®
NRKRAA D 1~3 (UH > FEGHA) 1Tt M 1gGl @ Fe I Z BRI ZFATE 2D
B, mSn-Fc, mCD22-Fc, hCD22-Fc OB I AT 7 bZEEL, > YIVBZAIT
DT EMTEBRVWERMIAKTH S Lec2 Ml NI AT7 27 FL T, ZNTNOREF
Bk 215 7=. mSn-Fc O&EEFRBMAAKIT OPTI-MEM (Invitrogen, USA) T. £®
fih D> E FE BRI IS CHO M A i ks, CHO-S-SFM 1I (Invitrogen) THiz& L .
NS OEE#E EifM 5 Protein A-Sepharose column (Pierce, USA) ZHWTEFATH
SNTEHERHEL,

b bIgGl-Fc A AT 7 M3 >F 4 — K% Paul Crocker t1:, HU 73V =7 K%
BT TR Ajit Varki LK D ES SN, £, Lec2 Mil@IE Y IVN—F7 A >
& A > RK%¥D Pamela Stanley i+ XD E 5Nz,

JO—Y A hArY—

MmO F1E FACS buffer (1% BSA, 0.1% NaN, in phosphate-buffered saline [PBS])
Tiro7z. B L 2Midid. PBS T %E# FACS buffer & L <& Fix buffer (1%
formaldehyde in PBS) IZH & . FACScan (Becton Dickinson, USA) %MW T
HEkEENE Lz, SN —% OfFTicid. Flowlo 7 kw7 (Tree Star, USA)
EHn,

mSn-Fc, hCD22-Fc ICXARETIE., H5NU®HINS5D Fe @l 7 0—7 & R-PE #
NPk b 1gG HitkZE ACTA > FaN— T2 EICKVEBEKREBRIETTHEE, Z
DEEERERAITH N,

RA207 LA EORBAOT—% OREUEL. LFO XD IXfro 7. BEafffid, mbim<
REaINLT > TIITBNTBHUE (GL7) OfEENEMLUANKIITHEFL, 1x10°H0
B fifiEatkZ. 100 5/ R L 7= FITC 3% GL7 THIRIC T 1 FFYE L 7z, PaERF sz
ATWAaWnWa > ho—)LfilED FL-1 > 7 FILVOMEN 5 k127825 X 512 FACScan ®/%5
A=F—ZRELT, INHOT L TNOT—=F2WMORAH, H5NZEY 2 TIVD FL-1
STFIVOEEEE D FO—)L#iR® FL-1 7 FIVOFEEETEO ., I Offi % &M itk
B2 GLT TE h— 7 OMMHREBE E Lk,

L7V~
Daudi fifidZ 100 mM sodium acetate (pH 5.2) 2% L. Arthrobacter ureafaciens

(Calbiochem, USA) F /=14 Salmonella enterica serovar Typhimurium (Takara, Japan)
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KD T U & —EEMAT, ST 30 SR EFT >, Z O FACS buffer (i)
THEL. HBOHEICHS T MRREEBEOT O—YA FA ) —&f> 1.

B SE2E & B BH
Daudi il iZ tunicamycin (10 ug/ml) £ 7213 benzyl-GalNAc (5 mM) %Nz T 24 KEfES
EZL. RO HEIHEN, fiRREBLN 70— A1 A M —Z{To

GLT KB YIRS > TavF 4 2T

Hifz detergent-free lysis buffer (25 mM Tris—HCI [pH 7.6], 1 mM dithiohreitol,
protease inhibitor cocktail [Nacalai Tesque, Japan]) ICiAfE S &, Bzl (8 142,000x g,
30 77, 4C) 2T\, XLy b Z2FEE 7 & U TEIXL 72, 15 5 172 EE 73 2 NP-40 lysis buffer
(1% Nonidet P-40, 150 mM NaCl, 25 mM HEPES [pH 7.4], protease inhibitor cocktail)
KRR B0 %Y > 7 E LT SDS-PAGE 217\, = bot)l Oo— A EICEIE#%, GL7
Z—RIEELTHWTYIAY > T 0y T4 > T &T> . N2 PR OEEITII AT
FeHFE Td 5 SuperSignal West Pico Chemiluminescent substrate (Pierce, USA) 7% A
W, X7 AV AICBESE T T HIv et Uz,

B SEB SR - cDNA X1 707 LA OfEH

RIKEN frontier Human Glyco-gene cDNA Microarray] (. Bz BEEELETBIN
PEACEH . BESHEAT. PESHGRRR. IEEAHICRE D BT 888 HZEZDHE /= cDNA~Y /707 L
ATHO, FAINAFITHEBEL THERLZ, 142707 LA OERITOWVWTIX, GEO
platform (GPL3465) BX U GEO series (GSE4407) & L T Gene Expression Omnibus
database 12 & &k L 7.

cDNA X1 707 LA XL LB ETFRABITS SO 70— A b A MY —D#ERE OHEIfR
s DEL B

Poly(A)* RNA Ol mTRAP system (Activemotif, USA) ZHWTITW, N1 7+
Z4H—2100 (Agilent Technologies, USA) TV AU T4 —F v &fro7z, URY—
I RNA OIR A 27 L aInw/e B fillatk ik poly(A)* RNA 1 ug & universal reference
RNA (Clontech, USA) 1 ug % CyScribe first-strand cDNA labeling kit (Amersham,
UK) ZHWTINIVL, 4707 LA ETHRAaNT TUY I E—a > zii>7z, Ml
O bl 2 N\ EI21T 5 729, universal reference RNA @ X)L Cy3 12, B fllfa ik H13k RNA
DINIVECYyS IZEE Lz, X127 07 L1 OfERIL, Affymetrix 428 array scanner %
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AWTHHE L., Edward £ &2 /Nyv 7 757 > REiE#. Linear Models for Microarray

Data IZfit\y, Lowess / —~X T4 A &{7-572(16), €L T, BHilatkkoT—%ThH 5 Cy5 D

27 F )%, universal reference RNA D57 —4% Tdh 5 Cy3 D7 FHILTEID, 6 FEOD B

IR BT 5 B#EIn T DF B2 universal reference RNA (234 2HxHE & U TR L 7=,
COBETHERBAOHMMESL 70— 1 b A M) —ICKDESNZ GL7T FAOHMHRE &

Z g U, MHBEE4R %L (Pearson’s correlation coefficient) . B XN Pfi (probability value)

ZRHRE LIz, 6 027V 0BG, MR 0.81 2 A 5 & S%EM L7125,

St6gall Ok | FE B

Z v b St6Gall ® cDNA % pIRES X7 % — (Clontech, USA) IZHlAA A, Lipofectamine
(Invitrogen, USA) ZHWT CHO-K1#fildic h5 > A7z hLlk. I AT7 I ML

Ml E G418 (1 mg/ml) TEIRL ., EEY O— > OREHRBMES.

7w b St6Gall cDNA IZHALZEAFEAT OILML o K"K v EE SNz,

ELISA

100 mM sodium-carbonate buffer (pH9) IZFHRL7=H1F v b IgM Hifk T 96 )7L — b
% 1— kL. blocking buffer (1% BSA, 0.1% NaN, in PBS) 12X 2%, GL7 FifkZ
ATACT—pA1 >FaxX—FL. GLT 27 L — MZEMELZ. ZRUCA NV T RTED
ERR LA O —7 (50 uM) ERIGSE. ISICEAFUOEBRLETIVAY T3 A
7 7% —1 (Vector Laboratories, USA) ZATA >FaN—bLik, K<EHEZ2ITH
%, 7TIAHY T3 AT 7 —YDOHE &L T pnitrophenyl phosphate Z il X, 405 nm
WG & 1420 ARVO luminometer (Wallac, Finland) THIET 2 Z &ick D, HEE T O—
T OfEGE R Lz,

ARV T 7 ED REENEE T O — 713, BALEIET O g 2t BEARSAE XD
BN/,

19



B_E RPLBMREICBIZIITIVEEST TREOEL

GL7 &, i L BMifa~—Hh—&LLTryOo—HA A MY =2 ETHWSNSIEND TR
<. BEHMEAICBNT, YUADORHPLERD DY ——ELTHEIHHONTNS(,
39),

AL, T MUK FEMEURIC K B 0%, BlEaR E DR 2 /NBRBENICERI NS
FHAEHE T 2. B Mifid, FEMEMELRICIZIEN & K IEN 2 EIBICHEET 208, HilEICKIR
95 & THfafEEL (I Tl periarteriolar lymphoid sheath [PALS]) 2% &3 % (Figure
2-1), TIZITH—HFEICKDER MLz TR EESS & BMRIIEHE LS N THFEITHE
JEL . PUREAEMIEANEMET D, 2O BHIldOHSE - LN Z 2 DAY PALS EEHLT
H%. PALS THGEL 7= B M8 R F iR e e & /MET DI L, IEFLT
H5E U 7= B i3 R FabukE A& BN EMMbd 2. S 5l BT,
TGS IR, JiROV T AAA v FRRIZ EEBIT, Filk (1L /707U )
BETICESEOEMNEZRARZ RN E CHAROEME ERNEZ S, DD, AL B Hillg
EHELDBEF R 5,

BE—ET. YU ADEME BRMA~ —7—Tdb 2 GL7 7" Slaa2-6LacNAc &\ D Hi Sk &
ZR#ITHT L. 2L TE b BMIREKTIIIHEEERHICHBW TS GL7T TE h—T7ZRBIL T
BO, ZOGLT ZTEN—T7DRBEBEZIRD TNDDIT Sian2-6 #EEGE1ED STEGALI D
HETHAHIEEZHSMTI Lz, LML, YU AD B il IEIEHELIREBICH W T H Stégall

Germinal center

Red pulp

White pulp Differentiation to plasma cells or

memory cells

@

Marginal zone

Figure 2-1. Schematic organization of follicle in spleen.

The spleen consists of red pulp and white pulp. White pulp is composed of B-cell area and T-cell
area, and is surrounded by the marginal zone. T cells are found around the central arteriole (CA).
Germinal centers arise in secondary lymphoid organs primarily upon immunization with T-dependent
antigens. The germinal center, formed at sites where follicular dendritic cells (FDCs) are present, is
the microenvironment for B cell maturation, somatic hypermutation and class switching.
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Figure 2-2 Expression of Neu5Gec in various tissues of mice.

Acid-hydrolyzed sialic acid from the indicated tissues was derivatized using DMB, and the ratios of
Neu5Ac and Neu5Ge to total sialic acid (NeuSAc+Neu5Gc) were measured by reverse-phase HPLC.
Solid columns represent the percentage of Neu5Gc and open columns represent the percentage of
Neu5Ac.

ZRBLTBD, a2-6 A0 VIVBREZZOHEHZ2L < EBL TW5(24, 74). THITHH
H59, IEEM B MM GLT BHETH D, MHALDRERNIC GLT TREAINLDIFKRE
IBRETH B, YT ATBWTHENE L BMIRARRENAR GL7T TE b — 7 ORBZ BRI T 5 HHE
W THAIM?

b~ B GL7 TR EAINIIENS, EFEIYTXATO LT OFEHEDEND,
XA BT BIE L BRIA RN GLT TE b — T ORB/NY — 2 &6 72 5 THE O iR
DOFEMND ERBEZEZENTZ, T OHEICBEL TENEYTATRERENARSND
DIE T IVEED 5L D RFEDEM T D % ARNITHFET 5 EE L7 IV T F1d NeubAc
EZTD 5 ALOEMEFOY L FIVEICEEEE T2 —Df IS N/ NeubGe TH D (Figure
0-1). NeubAc 7' CMP- 7 IVEE DE:FET Cmah EWHBERICK DKL NS T & T,
NeubGec OAEGHRMNEE Z %(30). & M Tld CMAH B TFDOERIZE D NeubGe DFEIBMNA
S5NBNAN9, 26), YT XA TIRMMRERZR< 2T Cmah 2B L THD., BERICE>T
ERIIEZDH DD, NeubGe WEHE I VIV E7m>TnW5 (Figure 2-2), £ Z T, JEiE
PEALRE SIEPEERE (ICHLy) @ BAIIBICH 95 GL7 fEEE0EWE B S5 TERIE, > 7L
B TROBEVICH LD TRABEVWNEEZ, XU AMRFLICHITS GLT TE h— T RBB O
WZRE L7z,
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W D B TIEEE S Y IVEE S T2 NeubGe 71 5 NeubAc N\ EZ8Kd
2

MHLDMCBWTEES T IIVES TENZIEL TWENFARS D, £7 GL7T EXT R
CD22 DL U7 F > RAAL 2 ZHNWTIRHFLOREBZIT> 2, CD22 [ 3EENITHEET S LY
FO—DTHD, GL7T LFKICa2-6 FEHED T T IVERIHEET 20, YU AD CD22 &
NeubGce Z R AT, L. NeubAc & DFAFMEIIENZ ENHSNTNS(6), €I T, ¥
TACD22 DL U7 F 2 RAAL Y (BEHEHMEE R AL ) 1Tk b1gGl O Fe I ZEHiG S8+
A F4rF. mCD22-Fc Z{E# L. ZN%a2-6#it D NeubGe 2270 —7 &L L TH
Wiz, YUA%Z THIRKAFEEDR THh 2 Y DRk (SRBC) THET S &, 4~5 HHE
M5 URY 2NERE TH S MEEAN O B MRS ODOERNRD 515K D1T/R0D, K
10 HTHRAR E755(54), £ I T, SRBC IZX 2% 10 HIEED T A D MEHHS U] Fr 2 1F &
U.GL7 BEXUmCD22-Fc THPER L =& 2 5. GL7 Tifi < fefts T N5 fEI (F12 dark zone
EEZH5NH(7) 1T mCD22-Fc THRE ST, BHLIZBWNTa2-6 #H D NeubGe MWK
<PWHLTWBZENSIno 7= (Figure 2-3A), mCD22-Fc IZ X B HEDZE L Wik,
MHLMCBTE T INEB THROZILERLTNWSONHSNIT S0, KITKEHL B
flid T?D NeubGe-NeubAc HZ&FH X7z, SRBC THREL -~ A5 WiE B Mg 255 L,
T 51T GL7 BB EAIE (IeruD B #ilg) & GL7 BaiEfia (O Bish o B #ifig) &4 L 7z,
IS5 O DR 5312 B 1T 5 NeubGe., NeubAc OFE EEL%E, DMB %% /= HPLC 12

B SRBC-immunized
Non

-immunized GL7+ GL7-

Crah | = —

Actin —

NeuGc
Ratio (%)

59.8 141 51.1

Figure 2-3 Change in sialic acid species in germinal center B cells.

(A) Spleen sections of SRBC-immunized mice (10 days after immunization) were costained with
FITC-conjugated GL7 and mCD22-Fc precomplexed with R-PE-conjugated anti-human IgG. The
mCD22-Fc is a chimeric probe that binds to the mouse CD22-ligand, a2,6-linked NeuSGc. Arrows
indicate germinal centers.

(B) GL7-positive germinal center cells and GL7-negative cells were prepared from a B-cell-enriched
fraction derived from the spleen of a mouse 12 days after immunization with SRBC.
Ultracentrifugation supernatant fractions (cytosolic fractions) of untreated mouse B cells
(nonimmunized; control), GL7-positive B cells (GL7+), and GL7-negative B cells (GL7-) were
subjected to immunoblotting with anti-mouse Cmah antibody and anti-actin antibody (to demonstrate
equal loading of samples). The Neu5Gce/(Neu5Ac+Neu5Gce) ratio of the ultracentrifugation pellets
(membrane fractions) of each cell type was measured by HPLC.
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KOWPELZEZA, AL TIE NeubGe DEIGNKRE <A L TWwiz (Figure 2-3B), —
F. RERICBNTS. GL7 REOEKRF.LD BT, 2> O— )L ThH2%EETOT
WY 7 20 B #ifd & g L T NeubGe-NeubAc iZZ kIR s N o7z, £ T,
LT BT S NeubGe OFEBMGIFEREZ B S 7T %729, NeubGe DGR ZH 5 BEHR
Cmah OFBZT LAY > T 0Oy T4 27 THRZEZ A, BFLIZHBNWT Cmah OFEHE
IMRELFALTWBE ZENHSNIZ >z (Figure 2-3B), £/, #®EEZ L TWARNWI >
~kOo—) )L~ Z® B g & i L T NeubGe-NeubAc FLIZZE A5 Nz o 72 JERE UL
B Mifg TiX. Cmah OFBRICEL TH., R0 a2 M a—)LEREEOREENA SN, Z
NSORERMNS, T ADKHUL B fiE TIX Cmah OFRBIMGENC L O, B Y IVEEH T
N NeubGe /5 NeubAc NEZREL TWAB Z ENBHSEMNITR >z, GLT 28, FEEI T I)VER
N NeubGe 7, 5 NeubAc NEE(LL ML ZREIICHD S5 T &, £ LT NeubAc DA
2O N BRlgKRZRS DD 2 ENB, GLT 1E NeubGe & NeubAc & D FH 17—
DiENZE R, NeubAc ITREMITHEG T 2 T EAVRKR I NI,

o Cmah OFH1Z LPS blast I2BWT mRNA L X)L T 2

Cmah OFEBEMHN KD 27 IV T OB L OEMEL B #ildicds T 5 GL7T &
Er—TORBZEZHZS5LTNDIEMNRKBREIN, TIEXTORMRNS, GLTZE =T D
ERRICBEDSEERE LT, 7 INBOS FREOERICED 2B #E Cmah &HE#H ORI
7 IVEE Z A INd 5K Stbgall D 2 DNFEE I N, £ T, YU ADIEML BMifdTIZE
55 DOMEDREBZNMN GL7T TE =T ORBICKESHFLE LTINS NITT 2729,
Kz, WML BRIIZICHBIT 5 Cmah & St6gall ® mRNA OFEH OBz F 7z,

LPS ZHW\WT in vitro TR L 72858126 . B Mifdid GL7 Btk & 72 % O T (Figure 1-1),
ZDFRZMNWTYTIVE A L PCR 21T\, WilERO mRNA OFE 82177/, TORER, LPS
THIB L 7= B MR Tld, #1348 Refs2Icid, #lilE L TWhian Bifg &t L T Cmah @
FEHNHI 80%iH A L Tz (Figure 2-4A), Cmah @ mRNA 3. LPS #il# 3 Kef# i1z
TTICA SN, —F. St6gall ® mRNA OFHIL. LPS T 48 Keflfliid 5 & H I
B LTV (Figure 2-4A) . Siaa2-6Gal/GalNAc 289 5 L7 F > . SSA THlE Z2 4
B, MEEH D26 #EEZTINBORREZMET2LDLAHDTNITHEML TV

(Figure 2-4B), I 5 O#RMN S, &ML BMIZHBIT S GL7 TE h—7ORBITIZ,
T IVEEDoa2-6 FEE DARRICE D S Stégall DFBHAHT IO H. > 7 IVEED S THEDZEHIC
B % Cmah OFEBFE O PMBALICEH N TNS Z EAVRB I N2, LPS Tl LS ® /-4
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Figure 2-4 Downregulation of Cmah mRNA expression in primary cultured B cell blasts.
(A) Splenic B cells were stimulated with 30 ug/ml LPS for the indicated times. Reverse-
transcribed cDNAs prepared from total RNA of these cells were subjected to real-time PCR
analysis. The expression levels of Gapdh, Actb (beta actin), Cmah, Cd22 and St6gall are
shown as relative fold values compared with the mRNA expression in untreated B cells.

(B) The same set of cells that was used to prepare total RNA was stained with GL7, SSA
lectin, and anti-CD22. Gray dashed lines indicate negative controls for the staining.

fald, 7O0—H 4 bA MY —DFERITIIRESNTVWS EB D, GL7 Bt (GL7Me+-GL7YY) #f
fa & GL7 R NRE L MERTh 5. Lo T, ERICHEPOICEET S GLT
mEEPED BT, 22 TR S M7 Cmah mRNA O X D H135 NI HEE 2D 0N E
ETNDEEZEZLND, IHIT, GLT ZE =T OREBIZBIT S Cmah OBEEEZHEND D
728, LPS THEMEMLZ BHIRIZL hOU A4 IV AZHWT Cmah Z#fIFEHI L L2 5,
GL7 ZE b—7DOFRHNMETF L7z (Figure 2-5), F7z. LPS T 48 Kfifliid 2 &~ U0
7T R-3-U BTt ROYF—+t (Gapdh) OFHEOWEMMNE S N7z (Figure
2-4A), ZTHULLPS FIEIC X DN T 5 A MEL TRELBRDMBEORENEZ 5 DI
A, MR OEED G E D WERBMDEAICR ST EBDbN5S,
BoEH - TBRRELIIT. YT ADCD221302-6 fEA D NeusGe 2 i RET 5,
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f 100 Figure 2-5 Reduced expression of GL7 epitope

80 by ectopic Cmah expression.

60 - Cmah was ectopically expressed in LPS-stimulated
= vector . . . .
o) 40 - splenic B blasts using retrovirus. Retrovirus-
€1 204 infected cells were sorted and stained with FITC-
2 0 A— conjugated GL7. Black solid lines indicate staining
3 100 101 102 103 10¢ with GL7, and gray dashed lines indicate
o | 100 nonstaining controls.
=2 | 80
T
e | %7 Cmah

40 -
20

0 T 11
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>

GL7

CD22 OFHEILZ. mMRNA L NIV Tl 48 FFE#ICIZ 40% <D L TW=N, ¥ 2 XN08
ELTOCD22 OMIEERMmICHBITAFEEFEEIL, FIEL TWRWMICHERXTELA#EMmL T
W7z (Figure 2-4A, B),

HH BWERE

AFE T, WEMHE BAIREENR GLT TE N —TORENEC 2B EME Lz, H—5F
T, GL7 Ma2-6 #i 6D 7IIVBZRHB T2 L2W 5N LN, E5ITHE_E T, GL7
M7 IV THEZ ] L. NeubAc 2R RANICEEFBT LI L2 oMc L, LT, 3B
—EBIOE_EOMENS. GLT OGNS 7 IVEES) TRKFEHN D 2 7 IVEE DR AR
KEHNTHD, ZOLE =70 N-f5E 50 D NeubAca2-6LacNAc EWHHETH
5T EIMHSINERS T,

—®ETGL7 Nt s BMifa#k & <#ER L2 ENS, AETIE, E FEYTAIIBITS
FETIVEES TROBWICER L T, KALRRNZS GL7 TE b — 7 OB O] %
kAT, TORER, L B #IlBICHBWTEES T IVEE S TH7 NeubGe 70 5 NeubAc N
EFAFIVIIEBNTEHIE, TLTIOTTIVEES FREOELE GLT 2338 L. ICHLL
B Mk Bk G &2 R T 2 EEH S ML 2. NeubGe 75 NeubAc NEWS HIfEE N T
DT INVESTHEOZAZMEETICKMRIES2DI11F. FiIRlGKY >NV HE LI
NeubAc ZEOFEHEZ ML, MIREEANERLOBITHLENH S, >TUIVNITATLT
— 13 NeubAc & NeubGe ZRFRICHEBE E L THWSEEZSNTNWSO T MIEND >
7 IV 7 — )V @D NeubAc/NeubGe (7Y, FEl GRS >NV B LOREHICE EN S
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NeubAc/NeubGe thZERD 5 T &I278%5, NeubAc 6D —HHDRIE TEAKRINS
NeubGe 1F, —BMICHIENICERL ST WEEZ SN TS, LML, U /RIS RE
DRBWNS LS HESEMBEANO > T IVED T —IVINDianZ LA, BPLTIE 6~7
REFE] & W S JER IV R B TR AN E D2 2 & 522, 77). T TIZFEL TWS T T
D7 — ) < AR N2 b S, 51T, EHEITHEWHRSY > X B4
BB EAITITTHONS(62), Cmah OFEEHGNTIN A, 25 ORHLEA OPEE A NeubGe
M5 NeubAc NDINRINZ B ZARRICL I EEZA 5N 5,

AWFFEICE D . GL7 DHEHE DA Z TE h—7 & LU Tilikd 2 Z EDH S NIT/ o 7203,
T/ 7 0—F)PikE LT GLT OBINLZ1T 5 72 Laszlo 5 DX T, GL7 DHllfg 2 m I
ET50 T8 35 kDa 0¥ 2NV EZEHREL TR#T 5 E5 2 5172(35), Laszlo 513,
REEFER 217> 72 BRllgHE kY >\ 7 H & W REEEick D, 20 35 kDa®¥ >N
V8% GLT ORBEPIREHE L2 EnS, 20 287 8T, Bl OEHEERIIETIC
AR SN, BRICHEER L TORBRENEA 25 >NV ETH SRSV, Z&EX
&, MHC class II 73 713 B filaiE LR ICHIIE R E 1T B T 5 RBBMEA S Z &5 N TH
. XU BMifakkE LPS TiEM LI ® 5 & MHC class 1 0 F (I-A) OFEBMNERE L X))
TEMT 25 ZEBHENMTEINTWNSE), MHC class 11 1213 N-f & BB VHIn S 11
THD@27, 29), »TEELTH 30 kDa fHE LT NI N5, TNA GL7 DR
JHEEN/z35kDa Dy /X7 ETHDHlEENED D D,

IHIT. AETIE. BRLIZBTS GL7 TE h—7DOFHMN, NeubAc /5 NeubGe
D% H S B Cmah OFRBMGIC LD Z L2 SMTL . HLICBIT S Cmah O
HMGEHEREIIEZHS M N TRV DO, LPS Z2HWT in vitro TIHEML S B 7= B #l
faTid, & PCRIEICEL D mRNA L X)L TD Cmah DFBMEFN L SN/ &M S, 5
LNV TORBHIE I THON TV D AIEEEAVRIE I NS, AL Bl i i Al i+
g BN EMET B8 TH D, MRERMICKET Y >N\ EOMEER ENKELS L
THIENS, WHOLTREMICRET2EEFRTHL W, Cmah OFEBHIEICEDZ 70
T4 — B EIIRATH 0 1G5 B MR 2 AY72 Cmah o FE B HIHIEERE O I 10T
SIOERBDOMENVETH S, EWHITEREN L2, WMHRRTIE, BMEOREZZ T
Neu5Gc OFBMMHEN TN TN 5(58), BHMILIZH TS Cmah OFEBHIEIHERE OFFLAY, Af
BRITBIT D NeubGe FEEINHIHERE DI D25 Z ek ang, £/, KM B
fa S kR, IS THIlE S GL7 TREIND T ENHE TN TN S, THild THIEHELICHE
> T Cmah OFHEMH S 3. NeubGe OFEMNRFA L TN ONBRNFEZ1 5,

YT AZBNWTGLT? EMATHRFLDOY—H—ELTHWSLNTELHDIZ, E—F v
L7 F >, PNA 7dH 5(56), PNA |& O-EEGEIBEHE FOR-T 707 h—A 2T %5, PNA
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& YXTADABRS TEA BB OMRPLERD D ZENAISNTHD, E FOREHLS
PNA GETH S, & bOMHILA GL7T TRAEINDNED NIAATH S0, FHEFEE S
N7z GL7 TE M—T7&RERIC N-7E2FIN I 53> (CD75) 1Za2-6 AT 7 IVEE

(NeubAc F£7z1d NeubGe) 2N S N7z b E (CD75s 5 [Hf CDw75 B XU CDWT76)
(4, 33)&R#T 2T/ 7a—FIPiEO—> (LN-1) 2%, b hORHKOKPLELRD D Z &
DHAISNTNS(8), /=, HEEEO/ORRINCET S5 CD77 H t b ORHLL B MRl
RIS 525, 60), Z TITHF & D /i SRR PTIRIC K B1E ML B MR B 7 g
i, E MZBWTH Bl OIE LI ICHEEN OZENEZ > TSI EZRTHDT
Hb, XTATIE NeubGe MEHETTIVEETHZDITH L, b hTIEAEE T NeubGe DFEH
NESNIENWRE, EREXYTATIIHEEOEECHEBANMIIBN TR BL N, £
oo BRBIC X SMEOBICEDYE, EERAL V7 F 200 7T 2 MEEMAE b BRI
Lo TRRBRDZZENNSENT NS, LML, YURAETTIE AR E MIBWTDH BHllEDOIE
HALICE NI R OBENKES BT ELEND ZEnE. B MEOHEEEICHIT 2 B8O
HEMENREEI NS,

WU FEBRGIA

ﬂl SEE
1F & A EDRFE L Wako Chemical (Japan) 3 XX Nacalai Tesque (Japan) M5 HEEA L
77

ETINZY
R-phycoerythrin (R-PE)-conjugated anti-mouse B220 (RA3-6B2). R-PE-conjugated
goat F(ab’), anti-human IgG Fc . R-PE-conjugated streptavidin & CALTAG
Laboratories (USA) 7» 5, FITC-conjugated GL7. biotin—conjugated anti-CD22 (Cy34.1)
I& BD PharMingen (USA) 7/ 5. goat anti-actin polyclonal IgG ¥ Santa Cruz
Biotechnology (USA) 25, HRP-conjugated rabbit anti-goat 1gG & ZYMED Lab
(USA) 5. HRP-conjugated donkey F(ab’) , anti-rabbit IgG & Amersham Life
Science (UK) M 6HEA L7z, FITC-conjugated Sambucus sieboldiana agglutinin (SSA)
WAL T3 (Japan) KODBEALZ,
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XA

SPF (specific pathogen—free) IR¥E K THIH L /7= C57BL/6]J X7 A% Wiz,

HAEY) I DR & S AR G £
10~12 A D<o AR AHEIK 100 ul IZERE L 2By DR IMER GRFERFN. BHAEYM
Bt>4—) 3 x 108 HZBEENTES L. REZT>. B 10 HERICMEZREL L.
Tissue-Tek OCT (22-oxyacalcitriol) compound (SAKURA Finetechnical, Japan) 124
HMLUTRIATAA/THY ) —)VH THikE S 7, Cryostat microtome (Leica Geosystems,
Switzerland) ZHWTE S 6 um QY FZEBML., MAS O— M AFA1 KT TR
(MATSUNAMI, Japan) IZBDAHFTY 2 > TREEL. -80CTHRE Lz, T DAY
% Tris-buffered saline (TBS) H1T/KfI S B 7z, 5% BSA buffer (5% BSA, 0.05% Tween
20 in TBS) T7 B v F > 72T\, FITC £ GL7 3L, R-PE it b 1gG fitk &
HOMNUDEGERZEMRS B mCD22-Fc TRAELLZ, RALLUFOBERITIE, HES
L —H—M$E (OLYMPUS, Japan) % MW7z,

el B o o HEE
ATIR D HEIHE SRBC THE L 2~ A (Fefg 12 H%) 2 5 Ml 235 L . £9° CD90
(Thy1.2) MicroBeads (Miltenyi Biotec, Germany) & &) & . MACS depletion column
(Miltenyi Biotec) ZMWT Thyl.2 MMl zk< Z &2k, BiilazGEZ, S50k
B fiigZ. FITC ¥ GL7 HifkB L WX anti-FITC MicroBeads (Miltenyi Biotec) & i
. MACS LS column (Miltenyi Biotec) Z MW T GL7 BEPERE & BRI 1Tz, Z
N5 O GL7 Btk B Mifg (R0 B fifE) . GL7 BatE B, =L Ta> ho—IILHDIER
£~ A Hisk Bffifid 2 detergent—free lysis buffer (25 mM Tris-HCI [pH 7.6], 1 mM DTT,
protease inhibitor cocktail [Nacalai Tesquel) IZiafiE S &, #@iE0 (8 142,000 x g, 30 77,
4C) o7z, BELED LE (U1 MYIVES) & Cmah OUITASY > 70y T4 27
2. Ry b (5 13 HPLC 1K % > 7 IVEE 4 FRD AT W,

VIAY Ty T 4 > K% Cmah Ofth

BILSEM T T SDS-PAGE ZfT\, Z hot)lo—ZRICEEH, 5% BSA T7avyF 7

Z{T> 7z, Cmah O MITIL, —Xk$ifkE L TH YU A Cmah Hifk (anti-N8 rabbit serum)

ZHERA LB, 7 FILoktE. SuperSignal West Pico Chemiluminescent substrate
(Pierce, USA) ZHBEITHW, X7 4 VA HETITo 7=,
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HPLC

el B Mg O T, B O EOR Ly b (EES) 2 2M FRRICERE S8, 80CT2
Kefil A > F aX—hL., 7 IVEBZEHES S, XUADOEBRICBIT DT IVES THEO
RHT I, M < UM L ZiEds &2 2M  BEEE ICHRIE S B, 80°C T 3 KA > F 2 N— M&,
E5I20.1 M OKEE(EF FUTATUEL, STIVBEO O-7EFIILEBMiZELE, hn
5D 7 IV > 7 )V % Microcon YM-3 (Millipore, USA) # T 7 4 )V hL—a > L.
1,2-diamino-4,5-methylenedioxybenzene (DMB; Dojindo, Japan) TH#iE#EALL 7=,
HOCHBEMRL S N2 TIIVERIL, WA T A (TSK-GEL ODS-80TM; TOSOH, Japan) 2
K OHEEL, LC10 HPLC > X5 A (Shimadzu, Japan) & HWTHIEL .

U7V % 1 L PCR
RFNH, BROLPS THIFA L 72~ o A Mg B flife & 0 L /2 total RNA 2 ug 7 5 iR 5
Rz, cDNA 2157z, Z® cDNA 288 & L T QuantiTect SYBR Green PCR kit
(QIAGEN Japan, Japan) %MW T PCR Zf7\y, ABI 7700 sequence detection system
(Applied Biosystems Japan, Japan) THH L 7=,
U7IVE A LAPCROYAZINEKRDEBDTH %,
95C, 154
94°C, 15 #,
58/50°C, 30 ¥ (40 1 7 )b
72°C,30 B
¥, PCRICHWET IS4 X—ILFOEBD TH 5,
Cmah ; 7ZP-5, 5'-AGATTTACAAGGATTCC-3'
7ZP-E, 5'-CTTAAATCCAGCCCA-3'
CD22; PS-mCD22-6, 5'-CCTCCACTCCTCAGGCCAGA-3'
PS-mCD22-E, 5'-GCCTATCCCATTGGTCCCT=3'
Stbgall ; PS-ST6Gal-1, 5'-TCTTCGAGAAGAATATGGTG-3'
PS-ST6Gal-A, 5'-GACTTATGGAGAAGGATGAG-3'
Gapdh ; PS-GAPDH-1, 5'-GTGGAGATTGTTGCCATCAACG-3
PS-GAPDH-A, 5'-TCTCGTGGTTCACACCCATCAC-3’
Actb ; PS-BACTIN-1, 5-ACGATATCGCTGCGCTGGTC-3’
PS-BACTIN-A, 5'-CATGAGGTAGTCTGTCAGGTC-3’
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JO—YA b A —
BEEICRE L2 HEICE L TTo 72,

L hO oA )V A DYERL & R

<X A®D Cmah cDNA % mouse stem cell virus MSCV) 75 Z X RRZ & —THLAA H .
Ny or—2 2 THIlTH % Plat-EMIIADIC NS> A7 2272 a > LTIV AZ B OEE
FEZEIRUZZ, 22 THWEZ MSCV X7 & —IZid, Cmah O 51T internal ribosome
entry site (IRES) I3 ATE s CD4 (hCD4) OHMIEI R A A > #HAAALTED, U
AV AERAALE hCD4 Bt & 72 %, LPS T 12~14 FERFI L 7=~ & Z Mg B Mifaz .
DOTAP (Roche Diagnostics, Germany) ZflA 7z 1)V A& L. 32°C T 90 7z
LDULTL OV AZEGEEE, LPS (30 ug/ml) ZMA T 2~2.5 HE&E L, TDE,
MACSelect 4 Micro Beads (Miltenyi Biotec, Germany) & MACS LS 5154 (Miltenyi
Biotec) ZHWTL bawA )L AR U7z Ml 22 BB L. Bk OFEICHEN 7 0
—HY 1 hARNI =207,

Plat-E fifigld, WERZAEREVFE O EEIF LI 0 ES SNk,
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BEE N-ZJUaUINIAIFIVEREBETY ADREN

IEHLT BT S NeubGe OFEBIHI N EHNICED X D BRBREZFFONZEZHSNITT BIC
&, BHIfEICHB T 5 NeubGe O#fE%E in vivo THSMNITHZ ENBETH %,

EES OMZEETIE, NeubGe DREZHBE L T, NeubAc 75 NeubGe NDAEHL % 11
SWEFE,. Cmah O/ w7 7% XD A%, neomycin MR TOFAICLZ D —2 5 —7
T A 2 TEERANWTERL 2, Cmah 2V S KEEER IS, & 7 VRN D)L DARIZEL D A
ENDHICITOND, CMP-2 7 IIVEEZ DNV PERICIDIAD N T 2 AR—%—, T IVE
EREBICAMT 527 UV RT > A7 25 —HId, NeubAc., NeubGe 1T U HIL - 7= k552
MaFied, MEZFRICEEE L THWS EZEZ 5N TNS(66), Cmah 12X 5KE(LK
JRLAMZ NeubGe 2GR T 2REIIH SN TH ST, £LMNANS DT T IVEEDED A
BHEDITNTHDHEEZLND, LENST, Cmah /w779 8T ZAE,. 7 IVEDF
HESCHEADO S 7 IVBOMEHKERMIE2 k<. P TINBOSTFROAEELS
BEHZENTE S EMFFEN,

ANTODFIXIAES LOHITEDEICKD /v I 7T MY TAZERT L L GETFAT
OBLKY /v I T7TRITADENDIBEVWEOD (AR :AF0O: /vy 77T b=
508:881:449). /v 27 7 R T ADHREITER ThH o7, £/, SPF (specific
pathogen—free) IRIE FTHETZRD. TORRICHRFIIASNBN >, TNETOD
W2 KD, Cmah /v 77D FX U AEEH T NeubGe DR ZRNWTWS Z ENFERS
1. Cmah 28 NeubGc DAEGFRRZE —FITH> TWD Z ENEIRL NV THLE NI N, Z
DFERIE, EFDOATHELTWD CMAHBEIRTOERITKD, #EEZFFD CMAH ¥ > /8 7
Bkl &M B MIHBIT S NeuSGe DRIBDFEKRTH 2 Z 2T H5HDTH -7z,

BEE T, L B M2 B W T Cmah OFRIHIH S N NeubGe WA T 5 Z & H
S5MIBoZEMNS ETBMRICEAL T/ v 77U MU ADRBR DN 2172 7=,

B  Cmah /v 77U RITAZBTSH )NEROFEZIIEETH S
FEERITIEH U CliRARIRE LY 2 NEENOMIO 7 0—3 1 b A b U —IZX 2T
Zfro/lz& 2%, Bile, THMOMb, AR EREROFEET, Cmah /v 77T KX

T AZBNWTIEH ThH-o 7= (data not shown),
F7-. BHifuZEm Lo IgM. MHC class I1. CD22 ORI & X728, AR <™ 2 & Cmah
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Figure 3-1 Flow cytometry profile of Crmah”- mice splenocytes.

The expression of IgM, MHC class II, CD22 and GL7 epitope on splenocytes from wild-type and
Cmakh’- mice was detected by flow cytometry. Black solid lines indicate staining with anti-IgM, and
gray dashed lines indicate nonstaining controls (A). In anti-MHC class II, acti-CD22 and GL7 staining,
splenocytes were costained with anti-B220, a marker for B cells (A and B). Genotypes are indiated as
follows: +/+, wild-type; -/-, Cmah™- (A and B).

J w77 NI ATRICEBITRD 5o 7z (Figure 3-1A), & 512 B OIS
R—=HN—IZDNTHBRFIL72EZA BERITAEENVRESNEZDIEGLT DA TH - 7=

(Figure 3-1B), GL7 1. #H=EIZ L D NeubAc R EMICFRHT 5 T EMHS NI/ -
RZEMNS. I T IRITALBIEITINVES THEOZBMLEREL TNWSEHDEER

507z,

e —

B_H  Cmah />y 777U IATORPLOEMIZIER TH S

R T Cmah OFBMENC XL D NeubGe OFIME T L. 2D 2 7 IVEE DAL IR H
DOR—=H—ELTHWSNTE/ZGLT THRIIENAS ZENHSNER STz, Cmah /v 7
7RI ATIIEIC NeubGe ODFEBHEZRNTED, GL7T ZTE h—T7#Mm<HEHL TN

(Figure 3-1B), —7. BAEM< ™ 2T, GL7 &Mt RBHII R .0 T GLT Btk & 7
D, CD79b BiEsilE Bl & 725 E O GLT Atk &72%(63), = 2T, i&HALATN 5 GL7
IERN—TZRILTNWS Cmah /v 777 8T AZBNT, KHFLOBRAIERITE Z
B DINE D MFNRT,

XTI AIZBNT, GL7 UANICIEFLONY—h—E L TIAE WS N TWAHDIZ, E—F
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v (Arachis hypogaea) H¥L 7 F >, PNA NH % (56), PNA T, O-FiGSREHO a7
1 BESHARIRICFEIE T Bp-H T h— A& L THB T 5. Cmah /v 7 79 b ATl
GEOARIIEADODS T GLT TE N —TZHBEL TNWEEFZ6N52D,. 25 2 D0KH
DY —H—. GL7 BXU PNA [T K2 MigsE U oREZET 28I Lz. £9. 9
FIERF DR DO BAEVI 2 e Lz & 2 A, BAERIT D 2 Tid PNA 12X D il (marginal
zone) MOITMIIRELHDOD, GL7 ICksRAIFE< AsNiho7 (Figure 3-2A),

UKL, Cmah /> 2779 < TATIR, 70— hA M) —0DfER (Figure 3-1B)
NHTEINDEBD, Bl 8L 20 GL7T THRE->/Z. RiTY¥U A% T filldfk
D TH 5 Y PRIMEk (SRBC) THEL., MALDOEREFRRZE A, BAEMT
U ATl GL7 TRELMPLOERNAE SN/ (Figure 3-2B)., £z, PNAICKHRET
W lm OFWREITINA ., KHLE BN EENR FE >/, GL7 & PNAITKS
REBREZENAEDES L, MFRIZFERLERZRDODOD, REHMALRIZTERIC
=L TWRWI ENHENER STz, —F. Cmah /v 77T b UATIE, JEEER
EZ{BIZ72 < B 2R GL7 THRE- 2. Tk L. PNA BEHEEEIL. Cmah /
T RRUATHOHERMT T A LFERICBIRI N, ZOKRNS, Cmah /v 77D
F~D ATl NeubGe ZRIET 5T EITXD B HMilNHIZ GL7 Btk &7z > TWwas 729,

GL7 ZEFLDOR—H—E L THWTHIBRAZTTD EMPLOERNEETH LKL DITH

A GL7 (FITC) B
PNA (PE) GL7 (FITC) PNA PE) Merge

+/+ +/+

Figure 3-2. Change in staining of germinal center marker, GL7, and normal germinal center
formation in SRBC-immunized Cmah”- mice.

(A) Histochemical analyses of spleen sections without immunization. Spleen sections from wid-type and
Cmah’- mice were costained with FITC-conjugated GL7 and biotin-conjugated PNA followed by R-PE-
conjugated streptavidin. Genotypes are indicated as follows: +/+, wild-type; -/-, Cmah”- (A and B).

(B) Histochemical analyses of spleen sections after T-dependent immunization. Wild-type and Cmah-
mice were immunized with SRBC, and the spleens were removed 8 days after immunization. The frozen
spleen sections were costained with GL7 and PNA as described above. Arrows indicate germinal centers.
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Table 2. Serum Ig isotype levels of nonimmunized Cmah™ mice

Serum Ig level (ug/ml)?*

Isotype Wild-type Heterozygote Cmah™
IgM 169.6 +24.7 205.3 +38.9 190.0 +33.3
IgG,"° 115.5+14.9 151.3+£19.5 197.4 £41.2
IgG; 204+2.3 23.9+3.1 19.6 £3.8
IgA 242.7+9.7 280.0 +£29.2 260.2 +£10.6

* Serum Ig levels were measured in nonimmunized mice at 7-13 week of age (at least 20 per
genotype). Values are expressed as the mean + standard errors of the means.

® The serum IgG level was slightly increased in Cmah™ mice (Student's #-test; P = 0.074 for
wild-type vs. Cmah™).

A, BMHLOBERIZIERITE Z > Tnwd EEZ 5T,

W= Cmah /v 77D b AT THIRIEEEEPURIC K 5 RE R O bk £
MTLEL T3S

Cmah /v 77D N ZAICHT5 BHIROMEIZIER TH o=, miEH oOfifkEz
>Ry FELISAEICKDMELZEZ A, /w7 T T ATIgGL FiEDEEMMN RS
N7z (Table 2), £ ZT. NeubGec RIED H72 5T EEZFKL X)LV THNTT B8, KIZ
XA %GR L R OPREAZJIE Lz,

BT, RHLIZHBNT NeubGe ORBNIHEI NG Z EMHSNITBR ST ENS,
FTHALOEERNE Z 2 T MIEEEIURICHT 288 2Nz, 701 > RERT P a
IND R ZERAWT Tl EEDE DNP-KLH TY U A 2% L. MiEH OF1i DNP Jiik &%
ELISAIETHEL72E 25, WERRIALE ) v I 7T M TR L THREARICEITRS
Nz 7z (Figure 3-3A), T HRKAMESURIC K B GERHICIIEP.ONEREN,. ZOK
HULMZBWT BMIRIANEFE I L . ik EMaN &b d 5, Cmah /v 77 7 kXD
ZWZBVWTHHERFLNERINS Z &, 2L THRPLO BMIRBIZHE N TR, FEMI T AT
H Cmah OFEBIHNIZ K D NeubGe OFEBNIHI SN, > T IS THREDEWE WD Cmah
ST I RITAEHERITT ZDENELS 2D ZENS, T MKFEEGREICHT 50
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Figure 3-3. Antibody production upon T-dependent and T-independent immunization.

(A) DNP-KLH in complete Freund’s adjuvant was used to immunize 8-week-old mice. Arrows
indicate the time of secondary immunization with DNP-KLH. Serum was collected each week and
analyzed for reactivity with DNP-conjugated BSA coated on ELISA plates. The titer of hapten-
reacting mouse Igs from each animal was determined by isotype-specific ELISA. The measured
absorbance at 405 nm was normalized to anti-DNP units by comparison with the value from standard
pooled serum against DNP on the same plate. The results are presented as the mean responses of 10
animals for each genotype measured in two sets of experiments. The bars represent standard errors of
the means. Open circles indicate the responses of wild-type mice, and filled diamonds indicate the
responses of Cmah”’- mice for each isotype (A and B). Genotypes are indicated as follows: +/+, wild-
type; -/-, Cmah’-(A and B).

(B) DNP-Ficoll was used to immunize 8-week-old mice. The titers of hapten-reacting mouse Igs
from each animal were determined by isotype-specific ELISA as above.
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BIZEMA SNz EF 2 5Nz,

—7. T Mk ArEGUR (T-1I HiJ) Tdh % DNP-Ficoll TREZTTH> ZHEITIE,. B
AR AL L Cmah /v 77D U ATHAREADTLENR 5 (Figure 3-3B).,
J w77 R AT BAIEOTEECATUEL TWD TREMENRE S Nz,

WIUET  Cmah /v 277D XU AT BMIOEENTEL THh5

B fMifdid. {EMHEET 2 EFERSKBICHMEL THHRZELEL ., REINEICED S, Cmah
J w27 R AT T KA IS T 5PUREEDTUTEN R o NI Ens, X
2. Wl S BEEL 7= BMIlRZ in vitro TRIRL . 70ETAF> T U P OMDALZ
22 D ¥EE 2 JIE L7z,

fileM HURIC K D Biilg=AMAk (BCR) 2RI 5 &, /v 77D b TATIE, BER
AL L THEEOTTEN R SNz (Figure 3-4A). Pi IgM Fifkiz & 2 #1013 B fHifig
ZARY 7 0—F)IVIHEMEE T 2720, T MEIHKAEMEGRICK 2 B ME L ITE W IREE
RTwadEEAENS, —Fh. T MilEEERRICKSEEEZEBL Thd EEZI5N5
fi CD40 fitkZz W CTRIBRICHE BB Z R L7z &E 24, /v 77D F IR EHEMT
T D BHIEOMEDOEIZIZEAER SN /Ao (Figure 3-4B), N5 DFERMN S,
NeubGce #4t U7z B fifdiG b O B O Hl#L. R OBEICKEFEL TH 0. &<IT T Hifadk
KEEPRICH T 2B IS 2 EARB I N,

Cmah /779 XU ATRSNHEDTLHED Cmah DREDFERTH D Z & 2R
T B, RIZ/ w77 R AD BHIIEIC Cmah Z5&HIFR X B, #EOZRLZHE L

A x104 B x108

= 3 E=

22 2 3

S S

g, g 2

2 o I

B 2

m o m o

0 0.3 3 30 0 0.1 1 10
anti-IgM (ug/ml) Anti-CD40 (ug/ml)

Figure 3-4. In vitro hyperproliferation response of Cmah’- B cells upon B cell receptor stimulation.
Splenic B cells from wild-type (open columns) and Cmah (filled columns) mice were assessed for
proliferation using the F(ab’), fragment of anti-mouse IgM (u chain) (A) or anti-CD40 (B) as stimulating
reagents. After stimulation for 24 h,bromodeoxyuridine (BrdU) was added. Following incubation for
overnight, incorporated BrdU was detected by ELISA. Data are shown as the means of triplicate cultures,
and the bars represent standard errors of the means.
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Figure 3-5. Rescue of augmented proliferation of Cmah” B cells by Cmah expression.

(A) Splenic B cells from wild-type (open columns) and Cmah’- mice (filled columns) were assessed
for proliferation using LPS from Salmonella enterica as the stimulating reagent. Proliferation assays
were performed as described in the legend of Figure 3-4. Data are shown as the means of triplicate
cultures, and the bars represent standard errors of the means (A and B).

(B) Cmah was ectopically expressed by mouse stem cell virus in Cmah”- splenic LPS B blasts. After
being cultured for 2.5 days in the presence of 30 ug/ml LPS, the virus-infected B cells were
subjected to proliferation assay. As a control, cells were infected with an empty vector.

7z. MfiE B M7z EOPIRIEEME T, MEDO NI AT 272 a EICKDICRERLET
ERBSELZELEINETH DN, BT OMETHIULL bO T A IV A% AW THERNE
WIHRTHREBLETZEAT LI ENTTHETH 5. THRIHKAFMEPIUE TH S LPS T B #ifg
2RI 5L, Z< oM THEEMANEZD D, HWENFEI NS, LPS THEK B Mtz 1%
HELESEEICS /) v I 7T MU ATHEEOTTEN A S N2 2 & 5 (Figure 3-5A) . LPS
THEMIESE7Z Cmah /vy 77D hx U ADOWK B #ilgicl bOoo A IV ADRZHNWT
Cmah ZigHFEB I, TOMEZHE Lz, TOMR, HXF—2BA LI hO—
V& LT, Cmah 28 ALz BHIE TIIEEOEK WA S N7z (Figure 3-5B), Z D
RS, Cmah /v 779 I ATRES N BMdEEOTL#IL. Cmah OFBZK -
ZETEDBBDTHBHIE, DFED NeubGe 2R EMHEEDILEZ HZ5 LTS T
EMHER SN, £oo TOFRTIE, LPSICXOEH LS BHIEOR —7—)VZ&, L K
OV AERRIC 2 D120, FAica>bo—)b, 5 —KIC Cmah ZRBsE5 L b
O AINAZEBALTWSY, WHFTBMERICENECZWN, 20T &5, BAER
NUAE) w77 T RITATRSNZHIEO AT, B Mifgtd > 7IVicEEN 2 Mg~
ARIZEDBHDOTIIRNWI ENER TN,

BAE Cmah /w777 X ATIESiglec U /> ROFBHEBNELL TWD

NeubGc & A HEIHIC L % B fMigiE AL O HIENIC I, NeubGe OFBAELS Z &Ik D U A
CREDHEEMAREICBNWTEEEZZ TS0 THREDo TVWDEEZEZS5NEDT, KI
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Cmah /w770 ST AZBIT LTIV TRROZEERFHL S 50 TOME 21772,
NeubGec MY T AIBIF 2 EHETTIVEES THTH 5 Z &M 5. NeubGe 7 5 NeubAc N &
WO IV FREDZLIC K D 2B Z2 2T 50 TRHIRMIL, R < EET2EENDH 5.
ZZETOERICED., NeubGe 7' B MAZ DA L AIZEHNWTNS Z EDVRI 20,
HEHE M E A S HEEL 7= BRI O A ZH W THIE L TW5D T, NeubGe % & DFEdH % 58 3%
UBEICHIHIICE < 2 T E L TIRAICR 2D, 00T, BEXUU N> REBRDHEHD
M5 B #ifE EITHBEL TWE3TTh S,

ZDEIBDTOHEMELTETEZSNZOMN., ST NBERET DT I 7IU—0
— D Tdh 5 Siglec (sialic acid-binding immunoglobulin-like lectin) T 5(12, 13, 71),
XUATIIEES DT (Siglec-1, 2, 3,4, E, F, G, H) 2RESINTHO. #kEROHM
FICRR AT BT 5 MAG (Siglec—4) ZfrE. FE LU THREROMICEIEN A SN S,

TN50S 5, BHEICKRMICRERT S CD22 (Siglec-2) 13, a2-6 #EG D 7 IV %
UAYRELTHETAZEMHMLENTHED, YT ZAZBWNTIE NeubGe IZF R 2777 (6,
32), F7=. HIBEWIC ITIM (immuno-receptor tyrosine-based inhibitory motif) &IEIE
NHMHMEEF— 7255, B fillOEHRLzAICHET 20 FEEASNTVWSZEMNS
(45), Cmah /v 779U X IUATHRENZERBRICEALG L TWSAREMENRR I Nz,
7z. Siglec-G & BMIFUICHEBL TWBH EWSMENH H(11), £ T, £9 BAICIHIL
TW3 Siglec 73 T 25720, Y7 A B #ilgtk Td % X16c8.5 il 7 5 cDNA %3
L. RT-PCR 2172 /2& 2 A, T TIZ BMIlE TOREN®ME TN TS CD22 & Siglec-G
OFRBMEA SN (Figure 3-6A),

T I T, RIT. #& Siglec 27DV J7 > FEFBHALICE b IeGl @ Fe B Zfia I B2+
ATHFERANWT, 70—H1 M A MU —ICX D MIEMEICS TS Siglec U /> ROFEHE
ZE Lz, NeubGe ZFi/z72\Wy Cmah / » 7 7D kXU AT, M D mCD22-Fc 1T
KHRENREFAL, CD22 DUT > FER->TWD Z EMsh- Tz (Figure 3-6B),
LU, /v 7 TR TZOBHIETS., AR T ZADK 1/40 OHEETHRE TIXH 2703,
mCD22-Fc OFEENE 517z, ZHud. CD22 NEFMEIIE W25 H NeubAc & HfEH
T2 EBbN56), Z I THWE Siglec-Fc 7O0—"713., Lec2 WS 7 IVEERR
Bz HNWTERLZBDTH D, FEFITEWEE T Siglec U > REmHidT2 2 EMT
&5, £, Siglec-Fc BFIZH T 7IVEMFME % COST #ifd T mCD22-Fc 7O —7
EEETSHE, w7 T MU ZOMBEANDREEIIA SN o7 (data not shown),
¥72.SRBC THE L=~ XA DMIEHRAE T ORAHIT >/ E 2 A AR Y AT GLY
Bt DL AR E B Ml 240 mCD22-Fc THRESZDIZHL, /w77 IR w
Z DEEI 3 < eI N o7z (Figure 3-6C), —JF. Bffifld LICHBENRSNS
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Figure 3-6 Loss of optimal CD22 ligand in Cmah-- mice.

(A) The expression of Siglec molecules (Siglec-1~4, E~H) in a mouse mature B-cell line, X16¢8.5, was
detected by RT-PCR.

(B) The expression of surface ligands for sialoadhesin (Sn) and CD22 was detected by flow cytometry.
Splenocytes from wild-type and Cmah’- mice were costained with FITC-conjugated anti-B220 and
mSn/mCD22-Fc¢ precomplexed with R-PE-conjugated anti-human IgG. Wild-type B cells were strongly
stained with mCD22-Fc. In contrast, the level of mCD22-Fc staining showed a marked decrease in
Cmah™- mice. The weak signal found on Cmah”- splenocytes was detected only with the chimeric probe
mCD22-Fc prepared from Lec2 cell culture medium and not with the probe prepared from COS7 cells,
possibly because of the autosialylation. Genotypes are indicated as follows: +/+, wild-type; -/-, Cmah™
(B and C).

(C) Spleen sections from wild-type and Cmah’- mice 8 days after SRBC immunization were costained
with FITC-conjugated GL7 and mCD22-Fc precomplexed with R-PE-conjugated anti-human IgG.
Arrows indicate germinal centers.

5 —D® Siglec ¥, Siglec-G IZDWTI, MIEMIL LITY > ROFBHAR S N>
7z (data not shown),

NeubAc & NeubGe DEWZ R ITS ZENHHNTWS Siglec 7317 & L TIE. CD22
DIz sialoadhesin (Siglec-1. CD169). MAG 7'd% %(6). sialoadhesin [d~ 27107 7 —
T ERIZHBIL, 02-3 #EG D NeubAc R BT T 5. D Siglec 01 EHx D, e
WIS ST FIEZEITED D R AL 22 /n—47T, HMilasssnIE I
EWZ ENS, Mol DEEICREED> TS EEZ 5N TS, NeubAc DFEITIENIY
MLUTW% Cmah /v 777 bxDADWIEMIETIX, 74838 D sialoadhesin ® U JJ > R &
WML THD, 7077 —YOEERETENEL D] ENRE N (Figure
3-6A). MAG & NeubAc ITHRMEZIRT N, MAG 2VF BT 2R OMIZIZ® &6 &
NeubGce WFEEL L TWiaWW/zw, Cmah BIE T DRKRIZK S NeubGe RIEOZEIFTIFEALE
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TNnEEZ 5N,

DEDO#ERID, BHIRRICBWT Cmah B85 T REDZEEZITHHEHU T R-1L &7
y—fEEDSH B, Siglec NG T2HDIE,. CD22 DU N ROBEETH DI ENREBIN
7z

$NE Cmah /w2777 b ADBMIIZAEREEFOF O 20U SERAIEIER
Thd

CD22 MR FEEIC ITIM EMEENS RAA > 28> TH D, BMIZAERNEFEINS
&L Lyn FF—FIZLD ITIM HOFO > >0 BEIN., FOL 2T+ ATy —ET
H%SHP-1 %2 7 )—b325ZEICKD.BiileEhRZN Lz 7 FIVUREZEITHIE L
TWb EZEZ5NTWAS(14, 45, 50, 59, 65, 72),

Cmah /v 779 hYDUATIR, BERMIYZLIELTBMEZEROREIICENRS
Nixn-7=Z &S (Figure 3-1A). i B #ifd D B Ml 244 2 51 IeM Hiikic X 0 %
L. CD22 0 rg{bZd#/z, CD22 Z@fEikE L., 0V VB{bREZHY > ik o
IPIERTRILIZEZ A, Cmah /vy 77U R UATHEAERT D X EFERIC CD22 O
U ERAEDNEE Z o T/ (Figure 3-7A), 7272L. CD22 IZI3EROF O > U D EEALEAL

A B ++ -/-
. anti-igM 0 05155 10 00515 5 10 D
IP : anti-CD22 /et n (min) (kDa)
— 250
anti-lgM (min) 0 25 25 0 25 25 i..’;.c . 3 s |~ 150
anti-CD22Ab + + - + + - = = -0
Probe : -— —— = =75
- o~ —
anti-pTyr - - .. i ~v . SO
'- - . — 50
Reprobe : E & B & .
anti-Cpzz |0 - 08 aaass BARaal”
— 25

Figure 3-7 Normal tyrosine phosphorylation upon B cell receptor cross-linking in Cmah”- mice.
(A) Splenic B cells were stimulated with the F(ab’), fragment of anti-mouse IgM (u chain) for the
indicated times and cell lysates were subjected to immunoprecipitation with anti-CD22 antibody
(Cy34.1). The precipitated proteins were immunoblotted with anti-phosphotyrosine (pTyr) antibody
(PT-66) and then reprobed with anti-CD22 polyclonal antibody. IP, immunoprecipitation. Genotypes
are indicated as follows: +/+, wild-type; -/-, Cmah’- (A and B).

(B) Splenic B cells from wild-type and Cmah”- mice were stimulated with the F(ab”), fragment of anti-
mouse IgM (u chain) for the indicated times. Whole-cell lysates were subjected to immunoblotting
with anti-phosphotyrosine antibody (PT-66).
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Figure 3-8. Reduced calcium mobilization and hyperproliferation response to calcium signaling
of Cmah’- B cells.

(A) Splenic B cells from wild-type (black) and Cmah’- (gray) mice were labeled with a fluorescent
indicator, Indo 1-AM, and stimulated with the F(ab'), fragment of anti-mouse IgM (u chain). The
arrow indicates the time of stimulation. The Ca?* concentration was plotted as a function of time. The
figure shows the data from one of several reproducible experiments using 10 ug/ml anti-IgM for
stimulation, though various concentrations of anti-IgM were examined. Genotypes are indicated as
follows: +/+, wild-type; -/-, Cmah’- (A to C).

(B) Splenic B cells from wild-type and Cmah~- mice were stimulated with the F(ab’), fragment of anti-
mouse IgM (u chain) for indicated times in the continuous presence of cycloheximide. Whole-cell
lysates were subjected to immunoblotting with anti-IkBo and anti-actin (equivalent loading control).
(C) Splenic B cells were assessed for proliferation using TPA (10 ng/ml) plus ionomycin (5 wg/ml) as
stimulating reagents. The proliferation assay was performed as described in the legend of Figure 3-4.
Data are shown as the means of triplicate cultures, and the bars represent standard errors of the means.

MHo., ZNTNOWMLOY P BALITRRD > T FIREMEEZD VIV — 8T 5T ENAS
NTWA(50,51, 75), 7z, i, CD22 OEHEDOF O U SEALEAICIE, FEHY 7T >
RAKFIIICY P b S B EAL & FEREFNIC Y DB L S N D FRALN D D &S BTREME IR
INTETHBD., E0oFO >N VEBEIN TS0 E X DAL, BAERT Y
ZEDEVWNASNSAEEDH D, CD22 OBGOHFMEICEED ST, Cmah /v 27 77
RUATHERMITAEEZDROND S T FIBES FERIET 5729, HilgM Hikick 3
B Ml SZ AR O 2k F o > oY VBB RE LA, U CBIEORE, RRFZ
fb&bicEIFR SN oz (Figure 3-7B),

ZONZEOFOL Y UL ENED B Ml AR ORIR IS E & L TR<ASNT
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WSO, MNNENS DA T LD E, TNNEIER LR > THERI S NDM
RIS DIV T AIRAIZ KD, Ml IV T LRED FRTH S, £ T, RiZhi IgM
PURIC K BRI ORI H L >0 NBEOZEZHIE L, §5&, HEEOTUEN S 718
INHER LTI, B MRZAERIEREO )L >0 LNBEO AT, AT ZLD S
Cmah /v 777 ST ADHRMEMN > /= (Figure 3-8A), HILT T LARAD FFHETEL S
27 FIVEL T PRKC OIFHALDFE L. T® PKC O Tt DR D —DIZ NF-«B RN H
%5, NFkBIZIKK Ic&k D Bt IN/ kB BRI ns Z LIk DiEHb L. BEic#iT
L THIIEDEGFICREOD ZENMENTNSQ, 44, 73), /w7 T T MY AT, BERT
T2 LA T LARADEKFRRA SN0 T, B Ml 2B D kB O 5@z T
ATy T4 2 TICKOHARZ, T5HE DIV TARAICERDHITOHNND ST,
IkB O REOEECHEEIITHAEMY I ALFAETH > (Figure 3-8B), 512, 14 /<
1 3> & TPA (12-O-tetradecanoylphorbol 13-acetate) % fW T B #IfZZ Rl L .
st 5 DAV T LA & PKC OfEMA L2 5HAYIC5 Sk Z L2 B Mg o a2
MELZEZA, Cmah /v 77D NI XA THEOTUENR S N7 (Figure 3-8C). Zd
MR, ANV TLORANFRBRETH> THHEOENEENDZEERLTNS, Lz
N> T, NeubGe k-2 2 EITKDZDIEMHENZEL, /v 77D b AD BHMET
HIETUEZ B2 5 L TWa 0113, NF-«B DA O#ERE LIZHFEET S, PKC O MDD 1T
b BHAREVED R S Nz,

HLHET BWERE

AETIE, BAIRIZH TS NeubGe DIEREZ B S5 NITT 572, NeubGe ZREL TN 5D
Cmah /v 7 7 s ADEN 27> 77,

Cmah /v 779X TATIE T MEFKEEGTEICHT 2I8EDOITEN AL SN, In
vitro TORFYERICBNT, /v I 7T FIYTAD BHRIIEHEART T 2O B Mgz~
THHEDTLEZRL., £/2. L ROUAINN AWK BRHARZHNT Cmah /v 77 k<D
A D B#ilEIZ Cmah Zi&HFEBR S B 5 EHWEMNME T L2 Z &M 5. NeubGe I3 B flifldic s
WT, ZOHEFITH LIMHEEICE N TS EE X 5Nz, Ml NIV TOMEIEITEE WD B
TO T/ IEKFESURICH T 5 B MR OTLEIL. PikEA S WD 7 AR L NV T
DIRVEICBITZTHEENVNIFERE-KTE2HDOTHD. ZOWBEOENTIEREEDEEE L
TWSDTIRBEW N EEZEZ SN,

BET. B M DE TH DI FLTIE. NeubGe OREMHI SN TND Z &%

42



SN Uz, £z, GL7 O#5E 7 NeubAc Fr R TH 5728, NeubGe /5 NeubAc ~
EVND T IVEED FTREOZEENEC IR0 E GL7T WRERNICHHT 5 2 25 ML
2o GL7 13, WA ZOHLOHTH FEIT dark zone ZHD D EEZEZ SN TNS(T),
Dark zone IZfF7E9 % Bfifld (centroblast) 13, 6~7 K& WSS THIADHT 5 Z &
WS NIZEIN TN SH(22), AF T NeubGe %2 D HEHH B ML O EHE I L B 1 @) <
ZEMAHSMNERS T2 EMNS, IBHLL B MY NeubGe OFBLZM A 5 Z & T W IE5ERE
BERL TWA RN RB I Nz, 512, BMilgid. 2fboigdd Td—FF GL7 Bt &7
%, HHMICHAET S Bl S5, GL7 BEME TIIAREH O S/GM /&9 2 iuid
B%LAT TH 2 DITxt L. GL7 BtEfilE (RELT'L BflilE) 132 DK 45%7 S/G.M HIZ)/E
5ENIMEMNH HA43), KRBT L Bffifdid 7 L BRRZEERNS DT 7 FHIVITK D
FENAEEEIND I EMNS, GLT TE =T ORB LB E OBRMARBRINT Wz, 7L B
M TR S5 N5 GL7 TE =7 DB S, 3D NeubGe OEAZEKL THD, £
DFER GL7T BETH 2 KB T L Bifdidm W IEEREZ ESH L TWHO0HE Lk, 5%,
B il B Cmah 2F3BId 5T AP 22y 7RI AZ WK Z1T,. NeubGe
DWDDHEN G S THEEZFNRSL Z LITXD., BMilIcHB T 5 NeubGe @ A4 FEIHERE &
IHICHLMFATLZENITRETH S EEbN 5,

TNT, Cmah /v 77D b TZATBMIOEEITEZ DS TIRKEL> TWD
TIHTTH A DM ? Cmah BIETFTDRRICKODBINEL ZDIE, T IVEED 5 L OEAGE
MOBER T—DETTH S, T IVBPNIMENZLB5E, PTINBEOEZTDH DN
BT DHE, DTINBICXDEMEZT DY 2N EORELCBITHET L REENH
LM, Cmah /v 77 I RITATEINSIZE L TWiARWEEZ NS, LN T,
Cmah ORKIFT. TD 5 MOEMETDEFE—DDENE BT, 7 IVEEDH TR
7O Z Y T RETHHTICOBREEL TWa b, TOXK D70 T OB
ELTHEIFENIDMN, Siglec TH D, Siglec id. T INEBOHINAFIINEERET DT
WFZ G0 RE/a7) >V iy b RAAS CEMSNCR D F 77U —Th b, M
lig7n o HEEL 72 BAIIMDOAZ A WIBEOEBRIZENWT, WA AL /v I 7T R
A THIBICEN R SN2 ENnS, B fMild EiICU > REEHITHRENASND 5 FIEH
L7iz&EZ A, CD22 NMEfELTEALNZ. bBbAA. RAID T T IVEEREG D TFITEKD Y
T2 RBFICEACNEC TWAHAEEME B H DM, TOEEDOIFBLITHEH Y /1> REOHED
BGNRBIN TS CD22DU N> REN Cmah /v 7 7T RIYTATREL P L TV
=2 EMS. £9CD22 OB 5 ERME L7,

CD22 IZDWTIEINETIZ/ v 27 7T MR AMN 4 ZFIERE I TIH D46, 48, 49, 53,
57), K STHFENIZSNTNDMN, /v 77T M ADRMITK D RBAN 4 < B
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%72 &E, CD22 Z4r L7z B #ildN > 7 FIVIRZEDHIEER B L TR OB 1L, L
MU, B M2 BZEFEEED IV > ARADTUEIZTRTO /v 777 b A THEL
THONDZERBIATH D, £z, CD22 DSHRIAMN S MDD TV 2D L O 2 fil i U
TNBEEVSW|EBH D), CD22 MM > T LARBEOHIEICEAD> TWsEEZS
NTN5, CD22 OHEREICH T2 Y /T FOBENCEAL Tld. TNETIIYYAET IV
ERWDORLBLMEMNSHENZINTNS, —DId Stbgall BlnT%E /v 777N
L5ZEICEKOUAY RAERESEEETIVTHOECD). H5—DIF CD22 flICEREEA
U, BESHU I > REDIEBEELRE ) v I A R TAETINTH B(52), St6gall /w777
7 b AT BMiAEHEEOBEN ARSI, WV ARANMETFL TWS, £/, 20O
St6gall REZ X BV ARADIK R St6gall / CD22% T)v ) 777 R AT
RTDHIENS, CD22 2N LI TFIVOERIZES EZEZSNTNSA0, 200, —H. &
BCD22D w7 A>T AERHWERETIE. VN> REDRAENHEELEL TH Biifazs
R DSV 2T LA TF O > DU VEBRIICENE ST, CD22 OMREICIZY >
RG2S O IR S DN D D AJREE N R I N TWS, Cmah /v 777 kXD
ATRONEZRERL, —HINSDOIYTAETINTRONLGRIABMEE R LI NH 5
DD, EE5DXTAETIVESRIZ>TWVWS, LEN>T, Cmah /w277 KITAT
&, CD22-H8HD /T > REESITH T 2 E T TR, TOMDO T TIVEER G &N LI
T FIVOEAEREMIID S ADoERERATWHONE LN, I 5IT, CD22 L4t
DT OGO R 2T T2<,. Cmah /v 7 7Y YA TIE Stégall /v 277 kY
A LRIZD a2-6 #H D NeubAc ZE DHEHIIFRIIL TWH D, TNA CD22 L5
MOBHAEEHL, MFBTORBAMOBENZLEATVWDAREEDEZEZ 5N, £/, Stbgall
D/ 77T RITATIICD22D ) F] > RIFTERIZEDODNTND H DD, CD22 A Ofk 4
BT NOZENFRFICEC TWSAEES & 6N5, St6gall /v 77 T RITA
EERCD22 D) v AR ITATHRIKMELZS>THOD, CD22 OHREICH T D HEHY
A2 ROBEENINWELEMIAI N TV, 5%, CD22 ZIdUw & T 58EELT& Cmah
EDF TV w7 IR AEERTSHZEICLD. NeubGe DRI E CD22 DHEREE D
BRI S MZIN. T 51T CD22 OHEEEICHBIT D58 11 > ROBENMHIND Z &0
s ns,

w7 RITATRSNZRIANC CD22 BB L TWAENEDINIEZEEN SN
N, ABWFEIC KD, CD22 U H > FOFRBINERRIC in vivo THIFEIZ N TWS Z EMBHAS NI
molz. B EIZIZ CD22 OU > RERD D BN L BIHL TWaH, CD22 1%
W [ EICEETAREE U TR (AU A2 R) EfES L (masking). o
FEOUHAE (B 2AUAR) LOMAIFHEFEIN TS EEZSNTWS, KL B
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ML TIE. NeubGe OFEHADICEL D ZUH > REMNMA L., TOREZUH > KM 5
47z (unmasking) CD22 28 THlif7s SO Lo (K5 > AU H 2 R) 2R#%T
ZEDHEDITR0., MEMOMHAEERICBWTRERERH ZH> TWAHAEEDEZ 5N S,
In vitro TIEMAEZSE/ZE N BMIE T, CD22 3 AU Rh6ANEENSHMEDH D
(55), CD22 Y A7 > R OFRBIFRE N, B Ml OEMHLICB W THEREE ZH> Tns 2 &N
RBIND, £z, B, H_FE T GLT7 DNa2-6 545 D NeubAc # LY h—7 & LU TRiH%
THZEEHSMI UM, EH L BRIEICHITS GL7T TE h—T7 ORI, CD22 U >
ROADZE®RT S, DED, WAL TGLY IZFRFE I N MldERm Y > /N7 EHiZ, Bifas
EHAEL T E T NeubGe ZE AT NS 20 CD22 EfEE L TW AW, I HEERFIC
W7 IVEEDEBERIDOELITEL D, CD22 LB TERL RS0 T. DED., CD22 OHREIC
BMbHZ2EDOU N> R T THDaRENENH 5., CD22 HEICHEE#HNMMINTED, o
CD22 B &fEAT 572 E(21), CD22 EMESHIKFEMICHEEG L S 20 T3S <FIET %, £
No5oHFNS TH] OUHNY REEDIFHT LT, GL7T DG OEENKERE LD
L1730,

BIEZRN Z &12. NeubGe i3k FERBIEZBOBYETHLF /N> D —IZBVTHEHE
DTINVEBSTFETHDICHEDE T, b NTIE CMAH B FICERNEL TWSDZ D
BNR SN2, 26, 68), TN EZ A, B h Tl NeudbGe (3 FHEMEZRT(37). £/,
STIVEBIEMAEYIC X BB EMEORMT NS ND ZEHE L, ELHRNBEZ LT 2T 5
&b R NeubAc DA ZEFFD L DT> 72D NeubGe 23Rk T 2MAEMIT K DS 5
RNDZHTHD, EWHRADBEZASND, EESOMRETHER L= Cmah /v 77D
203, S 7IIVES THICBEL T MEORBRZRTHDTH . NeubGe DEFDHIE
R S T IV R T & T DIEEICB T 2 ICB W T, E MIEET IV ELTH
HAThsrEEZLNS,

CEVAN-TRES ke S

e

21 R

1F & A EDFRFEEIL Wako Chemical (Japan) 3 XX Nacalai Tesque (Japan) M5 HEA L
77

kBRI F >
R—phycoerythrin (R-PE)-conjugated anti—-mouse B220 (RA3-6B2), R-PE-conjugated
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streptavidin . R-PE-conjugated goat F(ab’), anti-human IgG-Fc & CALTAG
Laboratories (USA) 7/ % .  FITC-conjugated anti-mouse B220 (RA3-6B2) .
R-PE-conjugated anti-mouse I-A/I-E (M5/114.15.2) . FITC-conjugated GL7 I% BD
PharMingen 7 %. R-PE-conjugated anti-mouse IgM (1B4B1). Biotin—conjugated
anti-CD22 (2D6). alkaline phosphatase-conjugated isotype-specific goat anti-mouse
IgA, IgGl, IgG3, IgM. unlabeled isotype-specific goat anti-mouse IgA, 1gG3.
anti-CD40 |3 Southern Biotechnology Associates (USA) # 5. anti-mouse polyvalent
Igs. horseradish peroxidase (HRP)-conjugated PT-66 (31U > Es{bF o> > Hifk) 1Z
Sigma (USA) » 5. rabbit anti-mouse CD22 serum ¥ Chemicon (USA) 5.
HRP-conjugated donkey F(ab’), anti-rabbit Ig I& Amersham Life Science (UK) 75,
anti-IkBa. anti-actin I Santa Cruz Biotechnology (USA) 5. HRP-conjugated goat
anti-mouse IgG. HRP-conjugated rabbit anti-goat IgG {Z ZYMED (USA) n5HEAL
7zo Anti-CD22 &/ 7 O—F)LFifk Cy34.1 1. N1 71U R—< Cy34.1 (ATCC) D5
FiEX 0KERL 7=, Biotinylated Arachis hypogaea agglutinin (PNA) & HONEN (Japan)
KOBEAL T,

XTI A

Cmah /7 7777 b~ A1, C57BL6/J IR LR 27V i L 7=, ¥ 7 A4 SPF (specific
pathogen-free) BR¥E N THEHE L /=,

JO—HY A b ARY—
BEICRE L HIEICES TiTo 7=,

P pE A O BIE

8 WM D~ AT U, SREFRTIMTE 2 BREUE, 217> 7. T I AEESIRIC K 2 0T
. WEEEICIE 701 > RERY P a/)N> b &A= dinitrophenyl (DNP)-keyhole
limpet hemocyanin (KLH) 100 ug %. BMEFICEIATETY PN MEMA T
DNP-KLH Z W, BEPERNTESICE D2 Uz, T#MRIFMKEMESEIC X 2 021213 PBS 12
% = B 7= DNP-Ficoll 10 ug 29 L THWE, —EM Z EIciRZ2170w, &5z
EY > 7)V%& DNP-BSA Tad— kL7 ELISA 7L —MZMATA >FaxX—KL, TL—
NMZ#ES L7=Hi DNP §ifk &% ELISA{EICK DHIE L7z, 7L — MZkES Lzt DNP fifk
ORICIE, TIVAY T+ AT 7 ¥ —EEBIN, XUAREIOTY > DOETAIIA
7R B 72 4K 2 A\ . p-nitrophenyl phosphate R & L T 1420 ARVO SXc

46



luminometer (Wallac, Finland) 12& 0D 405 nm OWRCEZHIE L=, £7/-. DNP-KLH
THRIFELEYTADMBEOREG S IV EAY L —RELTHEAL, TOAY ¥ —RDIA
=HEIT, B 72D ELISA 7L — M TOR RO IEEZ1T> 7=,

[0 B e oD g B
ROUAMSHH U2 EZ VA LA F—Z2HWTT D DAL &, ACK lysis buffer
(0.15 M NH,CI, 10 mM KHCOs3, 0.1 mM Na,EDTA) Tr/RIMEKZ M =B, R L % 5
FL 7z, Z O PEHTIE o #E# 12 CDY0 (Thy 1.2) MicroBeads (Miltenyi Biotec, Germany)
A TA >F 2=k L. MACS depletion column (Miltenyi Biotec) % f\»T Thy1.2
Bt EBR< Z&ick D, THMEZREL 2. 58117 Thyl.2-depleted fraction IZ D
Tid, #iB220 ik TREAEL Ty O—HA b A MY =217, BMilOEIGZHAL .
B ffifd 08B X ORE#ICIE, s, EIVE VB FU DA (Invitrogen, USA) . FELET
2 AW (Invitrogen), -7V I, 2-ANVHT NITH J—)b. AF<A 2 Z2FM
L 7=z RPMI1640 ki (Invitrogen) Z Wz, £ 7z, MG IEEARIC T 2 REE i (FBS; JRH,
USA) ZHW/=nY, FBS H1i2id NeubGe MY 3%REEFET 5 2 &5, MiEH D NeubGe
DEEERT D720, —HOERTIZ FBS ORHDIZ NeubGe & 720 b U IME
(chicken serum; JRH) ZHW/z,

B Hi i o 5 O i &
RPMI1640 £5#1T 1 x 10° cells/ml IZFH# U 7= itk B fifdz. 96 /X7 L — KT 1 well 7=
0 100 ul 9D A, anti-IgM F(ab), fragment. anti-CD40. LPS (Salmonella enterica) .
TPA (12-O-tetradecanoylphorbol 13-acetate). ionomycin 72 & & iz TR ZETT > 7.
24 FERIRE# %, bromodeoxyuridine (BrdU) ZiFEML. S 51 —HpiEEZ2H T 7=, Mian
ICHRODAENT= BrdU D&, chemiluminescent ELISA system (Roche Diagnostic
GmbH, Germany) IZ X D #lliE L 7z, FE O 1213, 1420 ARV O SXc luminoneter (Wallac,
Finland) ZHMHW/z,

L OV A OIS & kg

L a1 )V A DERE K OEGUIEH —RITR L HIEICHEL T 2.

LPS THIF L 7zl B #iiaic L koo 1)L A (MSCV) ZHWT Cmah ZRBE S8, U1
AREAANE 2 MACS 2 AT AICKDEIRL, #ikoEB0 BifilEhEz e Lz,
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RT-PCR 12 & % Siglec DI FIHER

X16¢8.5 flifia, 5 total RNA 2B L, HIREKINICE D cDNA #1572, 15537 cDNA
EHRMEL T, FitO 77914 ~—Z2HWTPCR Z1{1- 7=,

Siglec—1 ;

Siglec-2 ;

Siglec-3;

Siglec—4 ;

Siglec-E ;

Siglec-F;

Siglec—G ;

Siglec-H ;

PS-mSn-2, 5'-GCTCAAAGACTTGAAGCCTG-3'
PS-mSn-B, 5'-AGGCTGACTTGCTTCTCCTG-3'
PS-mCD22-6, 5'-CCTCCACTCCTCAGGCCAGA-3'
PG-mCD22-H, 5-TGGCCACTGGAATTTTCCTG-3'
PS-mCD33-1, 5'-GCTGTTCTTGCTGTGTGCAG-3'
PS-mCD33-A, 5'-ACTGGAGAGTCTTCATGGAG-3'
PS-mMAG-1, 5'-GCACACAAGTGGTCCATGAG-3
PS-mMAG-A, 5'-CACAATGTTGGGGGTGTTG-3’
PS-mSiglecE-1, 5'-~AGAAGAGGTTGACTGACTGG-3’
PS-mSiglecE-A, 5'-GTTACAACCAGAGTCATCTTG-3’
PS—mSiglecF-1, 5'-"TGGCTACAAATGACCCACAG-3
PS-mSiglecF-A, 5'-GGGTAGATGTGACTTGGATG-3’
PS-mSiglecG-1, 5'-TACAGGTGCAGAGAATTGTG-3’
PS-mSiglecG-A, 5'-CTCCCCACTGAACATCTTTG-3’
PS-m6430-1, 5'-GAACAGGTGGTCAGATGCTG-3’
PS-m6430-A, 5'-GGTCTGTCACATGCACAGAG-3’

Siglec-Fc 7o — 7 O{E#L

Siglec-Fc 70— 7 OEEIZDOWTIE, B —FZIZid L=,

ST

XA DR K OWRNE D WA U OEEIT, B RICR L HIRICEL Tiro 2.

CD22 DUIAY > T Oy T4 277 ERBILE

ik B Al 2 RPMI1640 85311 T 5 x 10° cells /50 Wl IZFAELL . 37CTT LA > F 2 X— M &,
anti-IgM F(ab), fragment (10 ug / 5 x 10° cells) ZMMAT37TC TR L 7=, ¥ >NV &
OFo > CEBEOBH TIE. SDS-PAGE sample buffer (50 mM Tris-HCI [pH 7.6], 2%
SDS, 0.1% pyronin G, 10% glycerol, 2-mercaptoethanol) IZflifd &, YT AY >
Ty T4 2 TOY ) E Ui, CD22 O%ELRE O EER TIL. MildZ NP-40 lysis buffer

(1% Nonidet P-40, 150 mM NacCl, 25 mM HEPES [pH 7.4], 5 mM NaF, 2 mM sodium
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orthovanadate, protease inhibitor cocktail [Nacalai Tesque, Japan]) IZiAfESH. #i
CD22 (Cy34.1)#ifk & Protein G Sepharose beads (Amersham Biostudies) & fi V2T CD22
DRFERREZIT > T2,

INSDOY T DNWTIIAY > Ty T4 22T, PT-66 HilKICKD Y 27 H
OFaT ) gk EmH Uiz, CD22 O%EILRERTIZ. U EBRETFOT > O,
PLCD22 R 7 a—FIIVHUkTY 70 —795 2 &I1I2kD CD22 2K L 7=,

DIAY T Oy T4 > TITEKBINY R OHREITIE, SuperSignal West Pico/Femto
Chemiluminescent substrate (Pierce, USA) ZH W, X7 4 VAT E T VI
L7z,

F)V 2 i A DHFIE

RPMI1640 551z %% L 7= & B fifg (1 x 106 cells/ml) %2 1 uM Indo 1-AM (Dijindo,
Japan) T 37°C. 30 7riE##%. Hanks’ balanced Salt Solution (Invitrogen, USA) IZ
MBS Ez, ZOMRERERKR 2.5 ml 227 F—YF 2y MZARN, 37CT5 431 >FaN
— hL72%#. anti-IgM F(ab), fragment #NA TR ZITo7=. Y1 LT T A
RF-1500 (Shimadzu, Japan) ThjH &K 338 nm. #EHEE 405 B X485 nm D H#E%E
WEL, PF N2 THBBLUEZT> 2RO E & EGTA U 21T > 2ROEZE A NWT, B
W )Ny 771075 s (Shimadzu) 12X OMIRRN AL > D LBEDOE{LDFEEIT-
7Zo

IkBo®D & H

ik B Ml 2 RPMI1640 55T 1 x 10° cells/ml IR L., ¥ > /X7 EOH B ERZHET

Ll 70AF2 2 R(50ug/ml) T37C.30 7 HULEE L 7= #. anti-IgM F(ab), fragment
(10 ug/ml) ZHA Tz, 37C TERFREIBIEEMAL 2B L. PBS() TP L T lysis buffer
(1% Nonidet P-40, 10 mM Tris-HCI [pH 7.4], 150 mM NaCl, 1 mM EDTA [pH 8.0],

pretease inhibitor cocktail [Nacalai Tesque, Japan]) ICIFfES 7=, &6z > 7N

DWTYUIAY > 70y T4 7 %7, Chemi-Lumi One (Nacalai Tesque) &8 & L

THWT, LAS3000 (Fujifilm, Japan) 12Xk 7 IV &L 7,
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i
2

AL, LFOAHIRZETZ,

o EMILB. THIlEBIOKH.LDOY—H—TH5T /7 a—FILPuk, GL7 2N, N-#6
AESE D NeubAco2-6LacNAc EWOH S EZ T h—T L L TR#IT &%
B SMIT LTz,

® < UADKEHL.L B TIL, NeubAc 7% NeubGe NOEH i ZH S, Cmah DX
gk o, FES 7 IVEESD TR NeubGe 5 NeubAc NEZ(LT 5 Z &5

Mz L7z,

® JRHLIBIFS NeubGe M5 NeubAc NEWD T TIVEED FREDOZEILICE D . IR
TIECD22 U > RREbND T EE2HLMNI LT,

® NeubGce & A KA B Milis b O ORI 2 Z L 2B 5T Lz,
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KOODICEHRA. AMEOWR 25X TIHE, RIBERESEHERE 2B 0 XU AR RS
BeEm LA FeR MR IR AIER IR S B OF 2 R L £ T,

o, AR UERE TSEAQEESEZH 0 R USRS R R AU SR A
HERIT LD SRBMOFEZELET,

S5 AHRZRITICH 0 LRGN, BEEZB 0 X U LarfE R AHEH T AHE
T2 =) IEBHER. FEREREBE AR EEEESE. 5HRET ) LRSS
—EHFYE. MEHA TR LICEA TERHBRL XTI, 12707 L1258, 2L
FWFERT 7 0 2T 4 7 KD T2 AT LRV — TRESERE B RIS T — A LA £ X,
BERRER 7 IX, BUERR ARG ARG T O > T« T EHE L > & — RE ISR U BI%.
KRR EBE AR TRLT ) LAAER 2D B AR =B8RI o TWelEEaxli, I
KLEDEHOBEZERL XTI,

RIBICIRD L2, AR ELA TR EWE L BR ARG AEMBHA R S AT
LHERE A B . RUR AR AR S AV ISR R TR A 0 B, BYE gt V0> 574 7
AR T2 AT DL ) — T DERRITIR < BE#H#B L £,
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