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A. Revisit to glycan metabolisms

B. Glycan in stress response

c. Dynamics of membrane microdomains and its physiopathological implications
D. New approach to glycobiology

E. Molecular interaction in the domain

F. Glycobiology and beyond
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Identification of mRNA splicing factors as the endothelial receptor for
carbohydrate-dependent lung colonization of cancer cells

Shingo HATAKEYAMA, Hayato Yamamoto', Yuichiro Suzuki, Naoki Sugiyama’,
Thoru Yoneyama', Tomoya Akama?, Jun Nakayama?®, Chikara Ohyama', Minoru Fukuda®,
Michiko Fukuda*

"Department of Urology, Hirosaki University Graduate School of Medicine, Japan
ZPharmacology, Kansai Medical University, Japan

*Department of Pathology, Shinshu University School of Medicine, Japan
‘Glycobiology Unit, Sanford-Burnham Medical Research Institute, USA

Cell surfaces of epithelial cancer are covered by complex carbohydrates, whose structures
function in malignancy and metastasis. However, the mechanism underlying carbohydrate-
dependent cancer metastasis has not been defined. We identified a carbohydrate-mimicry peptide
designated I-peptide, which inhibits carbohydrate-dependent lung colonization of sialyl Lewis X-
expressing B16-FTTII-M cells in E/P-selectin doubly-deficient mice.We hypothesized that lung en-
dothelial cells express an unknown carbohydrate receptor, designated as I-peptide receptor (IPR),
responsible for lung colonization of B16-FTIII-M cells. We visualized IPR by in vivo biotinylation,
which revealed that the major IPR is a group of 35-kDa proteins. IPR proteins isolated by I-peptide
affinity chromatography were identified by proteomics as Ser/Arg-rich alternative pre-mRNA splic-
ing factors or Sfrs1,Sfrs2, Sfrs5, and Sfrs7 gene products. Bacterially expressed Sfrsl protein bound
to B16-FTII-M cells but not to parental B16 cells. Recombinant Sfrs1 protein bound to a series of
fucosylated oligosaccharides in glycan array and plate-binding assays. When anti-Sfrs antibodies
were injected intravenously into mice, antibodies labeled a subset of lung capillaries. Anti-Sfrs anti-
bodies inhibited homing of I-peptide-displaying phage to the lung colonization of B16-FTII-M
cells in vivo in the mouse. These results strongly suggest that Sfrs proteins are responsible for fuco-
sylated carbohydrate-dependent lung metastasis of epithelial cancers.
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Blood group antigen targeting peptide suppresses thrombotic
microangiopathy in renal glomerular capillary after ABO-incompatible
blood re-perfusion

Tohru YONEYAMA, Shingo Hatakeyama, Kengo Imanishi, Noriko Tokui, Naoki Sugiyama,
Shigemasa Kudo, Takahiro Yoneyama, Takuya Koie, Noritaka Kamimura, Chikara Ohyama

Deptartment of Urology, Hirosaki University, Graduate School of Medcine, Japan

[Introduction and Objective]Antibody mediate rejection (AMR) is a major barrier in ABO-
‘incompatible kidney transplantation (ABO-I KTx). AMR is triggered by anti-donor blood group A/
B antibodies (Abs), which might bind to blood group A/B-antigen on the endothelium of the graft.
The advent of immunosuppressive therapy such as Abs removal with double filtration plasmaphere-
sis (DFPP), splenectomy, anti-CD20 monoclonal Ab (rituximab), intravenous immunoglobulin
(IVIG), and potent immunosuppressive drug has markedly improved graft survival in ABO-I KTx.
However, graft failure caused by AMR or serious infection due to over-immunosuppressive action is
still occurred in some patients. Recently, blood group antigen blocking treatment using some animal
model has been reported but not has been tried in clinical application. Here we show that blood
group antigen targeting peptide (BAT peptide) suppresses thrombotic microangiopathy in renal
glomerular capillary after ABO-incompatible blood re-perfusion. »

[Method] Blood group antigen targeting peptide (BAT peptide) was screened by T7 phage
random peptide library display system. Next, we investigated inhibitory effect of anti-A/B Abs
binding to A/B antigen after A/B-BAT peptide blocking was analyzed by hemagglutination (HA)
assay, ELISA and immunohistochemistry. Furthermore, we investigated that whether ex vivo perfu-
sion of BAT peptide can suppress coagulation of RBC in renal glomerular capillary after ABO-
incompatible blood re-perfusion, was analyzed by immunohistochemistry. _

[Result] We identified eight 7-mer peptides which bind to blood group A/B antigens. As a re-
sult of HA assay, hemagglutination of red blood cells (RBCs) was inhibited by 500 ug/mL BAT
peptide blocking treatment. ELISA assay shows the dose-dependent inhibitory effects of the BAT
peptide on anti-A/B Abs binding to A/B trisaccharide-BSA. Of all the BAB peptides examined,
RPRNPNK peptide (RPR pep) demonstrated greatest inhibitory effect of HA activity and anti-A/B
Abs binding to A/B antigen (more than 65% over the control). IC50 value of RPR pep was deter-
mined 66.6 uM (anti-A Ab) and 111.6 uM (anti-B Ab) respectively. Anti-A Ab binding to A/antigen
on glomerular capillary, peritubular endothelium in type A kidney was significantly decrease by
RPR pep blocking treatment. RPR pep also binds to A/B-antigen on the glomerular capillary, mi-
crovascular and peritubular endothelium of kidney. Ex vivo perfusion of RPR pep in excised type B
kidney demonstrated significantly decrease coagulation of RBCs in glomerular capillary after type
A blood re-perfusion. '

[Conclusion] RPR peptide inhibited hemagglutination and antibody binding to A/B antigen.
Ex vivo RPR peptide perfusion suppressed anti-blood group Ab binding and RBC co-aggulation in
glomerular capillary of excised type B kidney after type A blood re-perfusion. These data indicating
that blood group A/B-antigen on RBCs and in kidney tissues may be neutralized by RPRNPNK
peptide. The neutralization of blood group antigen by BAT peptide might represent one strategy to
overcome ABO-I KTx.
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