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In order to elucidate biological functions of glycans, it is essential to make a comprehensive
approach to their partner molecules, endogeneous lectins. A considerably large number of lectin
candidate molecuoles are found in the human geneome data base. Based on the information it is
now possible to produce their recombinant proteins and investigate systematically their
sugar-binding properties by means of advanced glycotechnologies developed in our group, e.g.,
glycoconjugate microarray and frontal affinity chromatography. Both of their possible roles in vivo
and utilities as tools are studied.

A IR E R
(HHHAL - 1)
ELPERE 2 LIEESES ¢ & @k
2009 4 6, 200, 000 1, 860, 000 8, 060, 000
2010 4 4,900, 000 1,470, 000 6, 370, 000
2011 -8 3, 500, 000 1,050, 000 4,550, 000
FE
FE
ik 14, 600, 000 4,380, 000 18, 980, 000

TSR © Ay

B ONF - MIE - R - B E R

F—U—K: L7 T B - HE - %

1. WFERRAG SO 5
FESFIIESR D F TH OBIRS X 8
B LR SIS 2R D, MIEATH D
HUBE OGS NAFF R0k B ALIE DL A5 DRI
Ko TEBORMEPFET D7D, K&
RRERI RIS E U D, E7o, BESITIA -
Gl TRIEFEICHE O M NS DBREE D 2L &
BB L, BIRY s b2 %, &
WHRZ D & OBESRIE R B 2 AR v R

I LTZBHRTHDEWVWR D, OB
ST 2 s L, AIIRFSRE O I B do -
TWDHONRL 7 F o THO, 4, B, &
Yo RAE. RPN, ik, HifRste Ekkx
RAEMBSRICERS BB/ LN D, 6o T, B
HOFF O A W 719 72 SUIRIZ I WV TR
it 5712, & FNEMEL 7 F o OfeqE
HI[EIE & HEREMRT I CTH D, B R TIEZ
FUE TIZ, C-type. siglecs, galectins, P-type.



R-type. M-type. L-type. calnexin, ficolins,
chitinase-like. F-box lectins. intelectins 77
EH 10 EEIZED 7 7Y —IZBT ALY
FUNRESHTWER, 2FUERICITE-
TEBLTP., Hx DL 7 F o ATkT DHEREMRHT
H, —EERWTIEA TS Th D, ETRRE
FREA~DFH Y L 72 D88 & O A AE
T—HIZE L TH, T FERE— ST
RN, R BN 2 S Tue Ly,
INOHDOBEEMNE, b MENIZBIT S BES-
VI FUMOMEER., KOVENES LTt
ARSI+ IS S LT e o T2,
NAFA L TH~<T 4 7 ZAEFHALT, &k
D7 LRSI BN R E LT — A~ =
THhFATLIZEZA, BIEMLN TS E B
NHEMELV I F o &35 R0 L7
T U MERE S DIFEDN RS S iz, FRIC,
ftke FPTIRHLVIZF UL LTEBEINL T
RWHTR T 7 2V —NEBGFET D EDF
R Il TW,

2. WO HBY
ETOEWEHBRT DM, FIsk7e<,
B H MR PEHIC L > TEDIRL T
5, EOREEL, BT 5 EY O OFEEE
72T, MiEoREE (o b, B
IZE > THERNICE (L L, MiE—Ma. &
OV e — 973 JEU A ] 0 48 BLAE % G 28 L il 4
LTW5D, T _XTOEMDOAEMBLS L BERIC
BfR L CWaBEHZ N LMl ==
r—va E, FEEICEAT O FThDH L
TF AL ST EIN TS, THETIZ
t TR 100 O L 7 F o nFEE ST
BY ., HEEWIZ 10 FEML 07 7 IV —IC
SN TWAER, FEELNRAA A AT
AT AT AN T~ =T %
1Tol-fER, Thaidsnic BRI 5% (~
1000 Fi¥H) O v 7 F o AGAliiB s DAFAEN W
Lk lrol-, FZTARBFZETIE, (1) b
N7 BB RHB LIV 7 F o fEfEs+
ERBLL, BEHEESEEE A ) —= 7
5Tl (2) WEBEEE S DT FE 7 8
WEAEEMAALNCTEZ L, (3) e
IN—= N —ORIEEITH T &, I8 b
BEE L DIESHEM L, HHEz X —T— &L
A RELS X2 RAET 2 HM
L7,

3. WHED kL

t M TILZHETITH 100 EEO L7 F
DRIEINTNDEN, XA FTA T H~T 4
J ALK DA V== T ORER, 0¥ %
EHNT B\ D V7 F ot in - DIFLEDN
RBEND, &I TARZETEH, (1) Zh
5L 7T UMEREG TR L, B AT
PWaRAI7 ) —=2 735628, (2) PSR
BIEMERTRD LB LV 7 F iz B
L C, SEITREMZ2 BEGHAS & R B IE T 2 LS
T5HZ L. (3) FEHEAHERE b & IThEH

it

UV RERIETHZEICED, B FNEBT
WCa—REnE=HHLV I FUo2RIEL, £
LOMREEH LN T DL EEEME LT,

L 7 F AN RS T OB A TR D
MBI L TIiE, Yot — A 00l A Hiffi T
HOFEHBEERT LA 15 Uiz, BEHES
TEMERRIE SN0 FIZoOWTIE, E5IZE
MR M E T A e T T =T 4=
o~ ~ 2757 ¢ — (FAC) Z W TRRIT LT-,
BN FREEFRIIARLY 7 F o5 —#
_—2Z (LMB) kML= —FH. ZhbHD
BEREATEER R AT X e FINAEE L 2
DOFFFTIZE EE 63, PEHOAEREREEZ RS
VL& LTONRMEL 7 T o O FEHERfiR
ricvBHTHDZ EBmbnTnW5, L=
Do T, AFETIEREET—~& LT, B b
WIEMEL 7 F o OFR = 7 —~ & LTH
FAEs, SESERL T F U OMRELER,
HH LV 7 F o OBFEOBLE D LR
— & O BRI T o T2, S HIT,
ITHEHAN RN 2 S 722y L T2
K AWELV I F o DRAFIZOWVWTH —HEBEL
DAL,

IO D, RN, FIHNTE
ML rFr, BIOSREOFERLZ T,
Wi LT~ L 7 F U BEO B O HERE I B
T DRI D B Z & T, B4
RIS T DR MR L, PR RE ST 2
SFEIEREMBBIIBITD LI F R
HOPFE, PFHOERICH~EEBRT5 2
LR, MEREBEOA A—THK 1 IR
7T

FARE bEERL OF > ORFHFERF— A

ERML 2
~100}

2225555 ®

"
g WA R T A AT A

: I -‘I
sl L) i .

PESHERRAEDRRYT
| MELOFOWR R IAHEDRRAT

ma Y — AT AT AT

-

LIFIC & DHENRS

X 1. WFFERIFEDA A =X

4. WR7ERE

NAFA T H~T 47 AZFH L T
U7z v F o1, &8 O FJHONEH
FEARFRMEEZEHESRT LA TR Y —
=27 Lz, TO/RR, Uy ) UFERICE
L~y /) —ACREARRREE R THH L2
F (2G16) #RR L=, KL 7 F o O
FEEREERNE L BRME R FEHEAIRT LA &
TRy EN T T4 =T 4 av NS T T g



— (FAC) CHRHT L7oHER, mEE~Y ) — R
RIS T2 Z LR &N, MR
W~y ) — A @B IR R T DA AR
ISR THZ ™S hol-, KLV F U8k
TR, BN, AMBTRBLL TWAZ &N
bholz, B/ 7a—F R ) ra—FL
PR R LA L 7 F o ORI AT 2 8~
THhDE, NS FHICE D IH LR D4
SWFRDOMIIZRE L TWD Z ENbhro
k(mmouﬁmzkm%\ﬁvﬁ%ym

R LT nOEEEAT D2 L0
%ﬁént( WU ARQ)

Ez.mm@ﬁ%ﬁﬁ NG EE IR SECEEN
b, G FE

ZHITHESL D, B RO T U LN A
WCRRMICRBT S LT T
v DBEFRIT 24TV, KU 27 F U Db
77 h—ALWAEYHEKE~ ) — AE
Wkt L HEOBERREE RO 2D T
KL GRX®) o 727U TR DON
MIZBWTHIRBBIL T 7 7 h—RIZHEET 5
*jif‘\ B VR T BT T I EORENME

HHEORY v ) — A E~DOFER ZIT
Lt_&#% KL 7 F 2051 DNERBGENC

B L CWARIREME DS R ST,
Agalacto-
- AGP Mannan
C.albicans
£ \ /mv (C.abian)
pE $
0 o, Mannan
- iy
£ o A (S.cerevisiae)
-
¢
Z
0 L oz f .1l T]: f

[ 3. ﬁﬁ@A¢7v4 i57/7)/®
B FLE D iR

SR, FMUCRLIZF Uo7y —Il)8
95 DC-SING LI EN 5 & FNTEMEL 7 F o
WERHIFE R 2 R4 L 7 F o 2 Fl (DC-STGNR,
LSECTin) (ZOWTHT 21TV, Zh bddk
LT N-EEAEHO T 7 7 Mk
MEEEZ R T AR L, EkEbhTwn
TR RGIEDOHRIZ DT, WIEEY o K&
L 7-BEBHERRR D Al REME 2 o LT GRie@)

A Colorcode Branchposiions

W

&
B ortruc e " ah6FuC
Man
- nls
Il GkhAc -pon-educing
. end E3iUE v
O .

DC-SIGN

Iﬁ*&hﬁ- gy o

--------------------

L LRl el ]
= - na

- DC-SIGNR
for b
il I et r' Pttt .,
g 883 ﬁ Eﬁﬁ§§§§§§§5
H==! J ! !
;,:. E,.. LSECHn
Sl s
K Hmdﬁj-?L-@-f?
-“EEEEEEEEHE{EEEEii!EF
[X] 4. DC-SIGN Bi3# L 2 F > @ FAC |T L A BE
IR SRR ARAT 5 S
—JF. BV F U TlEH LN, BHT
b RIZx LEEAICERTE SN REATEME

TR A VT T OFER T R BT S |
AL Fr77 IV —OfEICET HH—
M7z [GalB-(cyn) —gauche) HIIZ FLH L7 Gi
X®) ., Tk 2[l (X458 1%
BEX /) a TR L7 FUonTia
SR ORESFREE (Galpl-4L-Fuc) &9 HFIC
MNUBAT2HEELLIAT L &L ATEE
ThHO., BBV 7T ORLERIBFHEIC
bery 52500 EEZLND,

%ﬁ" - S

H (Gauche) |y

(@ cls qu cis)
[GalB-(cyn)gauche-HI| | : L7 F M
fEO ATRE 7R bR IS

X 5.



PLE. 7 AEHRICES< v FNEEL 2
F o DOIEREfRMT & AT, BFEL 7 F L Off
SHRF SLERRNT . FERERRAT A 2 < O ILRINFSE X
— hF—& L HITiT o2, fENTICIE Bk
FAC OB AR T LA 21 L, HaE,
i, ORI, SRS Ly T U
WMAEEROREZIT- 72, £7-. ABFERICE
W, FiElv 7 F USRI T e T
0—JF & LT FEL T L DT 21T
W, —ETIE S D DB TSR I R S
ORI L2 GaxxD),

5. ERFEERE
(WFFeE . WFge oy Ha3E M ORI S22
=Y

(MERERmSC) (14 44F)
(DHu D, Tateno H, Kuno A, Yabe R, Hirabayashi
J. Directed evolution of lectins with a
sugar-binding specificity for 6-sulfo-galactose. J
Biol Chem.# i 4. 2012, in press.
DOI: 10.1074/jbc.M112.351965
@ Tateno H, Yabe R, Sato T, Shibazaki A,
Shikanai T, Gonoi T, Narimatsu H, Hirabayashi J.
Human ZGl16p recognizes pathogenic fungi
through non-self polyvalent mannose in the
digestive system. Glycobiology. Z#¢H. 2012,
22(2), 210-20.
DOI: 10.1093/glycob/cwr130
(@Iwaki J, Tateno H, Nishi N, Minamisawa T,
Nakamura-Tsuruta S, Itakura Y, Kominami J,
Urashima T, Nakamura T, Hirabayashi J. The
GalP-(syn)-gauche configuration is required for
galectin-recognition  disaccharides.  Biochim
Biophys Acta. £ #i£5°.2011 Jul;1810(7):643-51.
DOI: 10.1016/j.bbagen.2011.04.001
(DTateno H, Ohnishi K, Yabe R, Hayatsu N, Sato
T, Takeya M, Narimatsu H, Hirabayashi J. Dual
specificity of Langerin to sulfated and
mannosylated glycans via a single C-type
carbohydrate recognition domain. J Biol Chem.
AHA. 2010, 285(9), 6390-400.
DOI: 10.1074/jb¢.M109.041863
®Yabe R, Tateno H, Hirabayashi J. Frontal
affinity chromatography analysis of constructs of
DC-SIGN, DC-SIGNR and LSECtin extend

evidence for affinity to agalactosylated N-glycans.

FEBS J. #7544 2010, 277(19), 4010-26
DOL: 10.1111/j.1742-4658.2010.07792.x.

(25K (G20 £)
O F#HiE ., LZF U LEOTT O,
GlycoTOKYO 2011 ¥ > R¥ 7 A 12/9,2011,
e (%)
(@ Hirabayashi J. Lectin-based structural
glycomics: development of lectin microarray:.
17th International Symposium and Exhibit on

Liquid Phase Separation and Capillary
Electroseparation Techniques, Aug. 31st, 2010,
Baltimore, USA (¥ 7F)
(DHirabayashi J. Further advancement in lectin
microarray: how many lectins are necessary for
cell typing? Sialoglyco 2010, Aug. 21-26, 2010,
Potsdam, Germany (¥47F)
(©Tateno H. Human ZG16 recognizes pathogenic
fungi through specific recognition of non-self
polyvalent mannose in the intestinal tract (J<3E)
GlycoT2010, 7/30-8/1, 2010, Tokyo
(®Hirabayashi J. Medical application of lectin
microarray: a  powerful technology for
differential glycan profiling. The 28th NAITO
Conference on Glycan Expression and
Regulation [I], July 27-30, 2010 , Shonan Village
Center, Japan (F371F)
(©Tateno H. Human ZG16 is a novel member of
mannose-specific Jacalin-related lectins, which
recognizes pathogenic fungi in the intestinal tract
(B£3E) F 28 N 7 7 L v A 7/27-30,
2010, i AL
(DHirabayashi J. Cellular glycomics: a bridge
over functional genomics and system biology
(FE5k) A Ay TE9%2 (MBSI2009) | 12/9,
2009, FiEE (FAFF)
®FIBEE, MY T A 71— DO L NTE
PEL 7 F U RRRERRAT, 2R 7 IRESRRL R a v Y
=Y T AVURY T A 12/7-8, 2009, TH
TATHA T AR H— (KIR)
©@Tateno H, Yabe R, Sato T, Narimatsu H,
Hirabayashi J. Langerin recognizes malignant
and pathogenic cells through specificity to
sulfated and mannosylated glycans via a single
C-type carbohydrate recognition domain. 2009
Annual Meeting of the Society for Glycobiology,
11/12-15, 2009, San Diego
OFEEFIEE . Langerin [XARERILEHE <>/
— ARG A PESH A~ O R RN & U TR
LRI EEICHEGT D 2 ERRMEAES L
DT THD, H 82 BIALFER KRR, 1024,
2009, A=
(D Hirabayashi J. A strategy for creation of
artificial lectins based on the possible scenario on
the origin and evolution of saccharides (J<3E)
5 82 HAALFRFR, 1023, 2009, #7
@EE¥F{E %, Langerin recognizes malignant and
pathogenic cells through specificity to sulfated
and mannosylated glycans via a single C-type
carbohydrate recognition domain (J%5%) HIL —

EM T I J—. 10/14. 2009, HAFEE E R

(& Dfth)

LIDB: L2 F o 7ur 5475 —F_N—2R

CIETYEME S —T A, v Lk
[RAFZEIC &> TREMT Lo B E FlIC ED Lo

F o DR RNETRESR (FACICL D) #F &



DIZNBAYA b
http://riodb.ibase.aist.go.jp/remg/glycodb/LectinS
earch

6. HFFERHRK

(1) WFzefRE

SEAR 75 (HIRABAYASHI JUN)
MSIATEOEN  PEEEINR ST
PESHIE T2 fse o & — -
BIWtZe Y o 2 —FR

9535 40156691

(2) Wrge sy iR

By P52 (TATENO HIROAKI)
MNIATEUOEN  PEERANREFITAT
PEGHIE TPzt o 2 — - B8
7EE % 5« 30450670




