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Elucidation of novel functions of marine invertebrate lectins based on their
structural diversity and its application
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Lectins play important roles in cell-cell and molecule-cell interactions in
organisms through specific binding to carbohydrate chains. Many lectins have been mainly isolated
from land animals. However, in this study, various lectins were isolated from marine invertebrates,
and their novel structures and carbohydrate recognition mechanisms were elucidated. Furthermore,
various novel bioactive proteins were also discovered, including lectins, by comprehensive sequence
analysis of RNA using a next-generation sequencer.



C
ca
1
2
PCR
1 Toxopneustes pileolus
SUL-lI  cDNA
SUL-I
Vero

CEL-III

Ca?*

Cucumaria echinata

47.5 kDa
CEL-III
HPLC
X
SPL-1 SPL-2
SUL-I
SUL-I
SUL-I

SUL-I

RNA

SUL-I



1.8A CSL3
SUL-I
SUL-I 3 1
Asp Asn Glu
2 3 4
3
SUL-I
1
418
K= 33104 M
715
K= 5.0x10* M*
&-32 1M 440 %ﬁ ooe
00000 x_-:\z 104 M K3 1%100 M /
gm 735
50000 - O%a K= 2.9%10* M 920
P K= 2.6x10° M
& | oo
é 40,000 /
X 30000 /
20000 -
| 1T
. 1 uJ ......... .. l L L VTN | T—
T T LT e T L R T e T T LT T T T Tr T ThL LT
/ Hybrid \
High-Mannose = Agalactosylated Galactosylated  Sialylated Glycolipid Others
Glycan No.
X 1. 7V 527 A Z ATz SUL-T O BERU SAPEREHT
2 Ca* AldLec
AlLec 18.5kDa (Gyracticjaponica ca*

22

N-

cDNA
X N-

N-
3 cat*
3 4
Cca*
2
AldLec

PCR cDNA

186

Lactose

Phe103
[ 2. AJLec DPEREA R HE &



3 Saxidomus purpurata SPL
SPL 32kDa SPL-1 SPL-2 2
A- /B- B-
N- GIcNACc N-
ca?
SPL-1/GIcNACc X

Ca*
ca*

B- SPL-2 A- B-

SPL-1  SPL-2 A-

cDNA

SUL-I

cDNA

cat*
GaNAc
SPL-2/GalNAc

3. GlcNAc ##f54E L7= SPL
A-$H ¢ B-#HoERE DY

RNA



3 3 0 0

Unno Hideaki Nakamura Azusa Mori Shingo Goda Shuichiro Yamaguchi Kenichi Hiemori Keiko 8

Tateno Hiroaki Hatakeyama Tomomitsu

Identification, Characterization, and X-ray Crystallographic Analysis of a Novel Type of Lectin 2018

AJLec from the Sea Anemone Anthopleura japonica

Scientific Reports 11516
DOl

10.1038/s41598-018-29498-0

Unno Hideaki Itakura Shuhei Higuchi Shuhei Goda Shuichiro Yamaguchi Kenichi Hatakeyama 28

Tomomitsu

Novel Ca2+-independent carbohydrate recognition of the C-type lectins, SPL-1 and SPL-2, from 2019

the bivalve Saxidomus purpuratus

Protein Science 766-778
DOl

10.1002/pro.3592

Hatakeyama Tomomitsu Ichise Ayaka Unno Hideaki Goda Shuichiro Oda Tatsuya Tateno Hiroaki 26

Hirabayashi Jun Sakai Hitomi Nakagawa Hideyuki

Carbohydrate recognition by the rhamnose-binding lectin SUL-1 with a novel three-domain 2017

structure isolated from the venom of globiferous pedicellariae of the flower sea urchin

Toxopneustes pileolus

Protein Science 1574 1583

DOl
10.1002/pro.3185

21 0 1

18

2018




Igl

30

2018

Ca2+- C SPL

30

2018

SPL Ca2+-

42

2018

CEL-111

42

2018




ReglV

42

2018

Shuhei Higuchi, Hideaki Unno, Shuichiro Goda, Tomomitsu Hatakeyama

Ca2+-Independent Carbohydrate-Recognition of the C-type Lectins, SPL-1 and SPL-2, from the Bivalve Saxidomus purpuratus and
their Dimerization Properties

The 32nd Annual Symposium of The Protein Society

2018

SPL

17

2017

17

2017




41

2017

41

2017

CEL-111

41

2017

Pyrobaculum islandicum

41

2017




Pyrobaculum islandicum

FK506

55

2017

Ca2+

C SPL

2017

2017

SPL Ca2+

2017

ConBl102017

2017

Sulufolubus tokodaii

2017

ConBl102017

2017




Pyrobaculum islandicum

2017 ConBl02017
2017
TerC
2017 ConBl02017
2017
DME family

2017 ConBl02017
2017

CEL-111

2018

2018




http://www.cms.nagasaki-u.ac.jp/lab/seitai/index.html

(UNNO Hideaki)

(10452872)

(17301)




