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We performed genetic biochemical screenings with shiga toxin to look for 

new factors that affect glycosphingolipid (GSL) metabolism and its intracellular traffic. As a molecule 

to reduce Gb3, the shiga toxin receptor, we isolated the COOH-terminus region of GRINA, a member of 

TMBIM family, which was named GRINA-C. Overexpression of GRINA-C and FAIM2, another 

TMBIM family member, affected the amount of Gb3 synthase and its intracellular localization, 

suggesting a new type of regulation of glycosyltransferases in GSL metabolism.    

 

 

 

    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Gb3

CHO

  

 

 

cDNA

 

 

 

 (NAIST) 

UPA Trap

CHO-Gb3-mCAT

UPA-Trap

 

 

(2)

 

HeLa cDNA

HeLa-mCAT

 

 

(3)  

(1) (2)

mRNA RT-PCR RACE

cDNA

 

 

(4)  

(1) (2)

Gb3

FACS

Gb3

RT-PCR

 

 

 

(1)

 

4

1 Gb3

UDP-Galactose transporter

Gb3  

 

(2)  

 

cDNA  ( ) GM3

 (GM3S) 

GRINA

C  

(GRINA-C) cDNA

Gb3  

 

 

 

 

 

 

 

 

 

 

. 

cDNA 

 

 

(3) TMBIM

Gb3  

GRINA transmembrane BAX Inhibitor motif 

containing (TMBIM) 

GRINA-C

Gb3 TMBIM

GRINA-C

TMBIM

phenotype

Gb3 FAIM2

TMBIM

GRINA-C

Gb3  

 



(4) GM3 GRINA-C

 

GM3 Gb3

 

(LacCer) Gb3

GRINA-C Gb3

LacCer LacCer

Gb3

 ( ) GRINA-C Gb3

 

 

 

 

 

 

 

 

. GM3 GRINA-C

 

 

 

(5) GRINA-C Gb3

mRNA

GRINA-C Gb3

mRNA

Gb3

Gb3

 

 

(6) GRINA-C FAIM2

Gb3

 

Gb3

Gb3

GRINA-C FAIM2

Gb3

mRNA

GRINA-C

FAIM2 Gb3

Gb3

 ( )

GRINA-C

Gb3

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

. GRINA-C Gb3

 

 

 

(7) GRINA-C Gb3  

GRINA-C Gb3

GRINA-C Gb3

 

 

(8) GRINA-C FAIM2

Gb3  

GRINA-C FAIM2

GRINA-C

FAIM2

 (TGN) 

Gb3

GRINA-C

FAIM2

TGN46  (TGN ) 

Dot  (

4) GRINA-C FAIM2

TGN

 

 

 

 

  

M:Mock  
G:GRINA-C 



 

 

 

 

 

 

 

 

 

 

. GRINA-C Gb3

 

 

 

(9)

  

GRINA-C TMBIM

Gb3 Gb3

TMBIM

Gb3

TMBIM molecular machinery

 

 

 

 Yamaji, T., Nishikawa, K., and Hanada, K. 

“Transmembrane BAX inhibitor motif containing 

(TMBIM) family proteins perturb a trans-Golgi 

network enzyme, Gb3 synthase, and reduce Gb3 

biosynthesis.” J. Biol. Chem., 285, 35505-35518 

(2010)  

 Mitsuki, M.*, Nara, K.*, Yamaji, T.*, 

Enomoto A., Kanno, M., Yamaguchi, Y., Yamada, 

A., Waguri, S., and Hashimoto, Y. (*equal 

contribution) “Siglec-7 mediates non-apoptotic 

cell death independently of its immunoreceptor 

tyrosine-based inhibitory motifs in monocytic cell 

line U937.” Glycobiology, 20, 395-402 (2010) 

 

 Hanada, K., Kumagai, K., Tomishige, N., and 

Yamaji, T. “CERT-mediated trafficking of 

ceramide.” Biochim.  Biophys. Acta, 1791, 

684-691 (2009)  

 Yamaji, T., Kumagai, K., Tomishige, N., and 

Hanada, K. “Two sphingolipid transfer proteins, 

CERT and FAPP2: Their roles in sphingolipid 

metabolism.” IUBMB Life, 60, 511-518 (2008) 

 

 

 

“ Siglec-7

” 

 

Yamaji, T., Nishikawa, K., and Hanada, K.  

“Globotriaosylceramide (Gb3) is reduced by the 

expression of hydrophobic polypeptides 

including TMBIM family: Isolation of Shiga 

toxin-resistant genes” The 28
th

 Naito Conference 

on Glycan Expression and Regulation [I]  

 

Yamaji, T., Nishikawa, K., and Hanada, K.  

“Globotriaosylceramide (Gb3) is reduced by the 

expression of hydrophobic polypeptides 

including TMBIM family: Isolation of Shiga 

toxin-resistant genes” The 27
th

 Naito Conference 

on Membrane Dynamics and Lipid Biology [I]  

 

“Siglec-7 U937

”  

 

“

”  

 

“

”

 

Ito, S., Ito, N., Tsuchida, A., Tokuda, N., 

Yagi, H., Kato, K., Mitsuki, M., Yamaji, T., 

Hashimoto, Y., Crocker, P.R., and Furukawa K.

“Binding specificity of siglec-7 prepared from 

various animal cell lines”  

 

 

GRINA-
C 

Mock 


