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How do alpha4-galactosyltransferases distinguish glycoproteins/glycolipids as
substrates?
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a 4-Galactosyltransferases (o 4GalTs) produce Gala 1-4Gal on the cell
surface. While pigeon a 4GalTl and human a 4GalT act on glycolipids, pigeon a 4GalT2 acts mainly on
glycoproteins. In this study, we compared the sequences of pigeon a 4GalTl and o 4GalT2, and
1dentified the sites on the enzymes necessary for substrate discrimination. Furthermore, similar to
pigeon a 4GalTl, the substrate specificity of human a 4GalT was successfully converted by
simultaneously replacing several specific amino acid residues on this enzyme.



Galal-4G4

Galal-4Gal ad-
a4GaT 1
Gb3 Gaal-4Gal1-4Glc-Cer, Cer:
Gaal-4Ga
adGaT 1
04GaT1 1 a4GaT2
Gaal-4Ga
04GaTl a4GaAT2
72.5% a4GaT1l a4GaT2
a4GaTla4GaT2
2 a4GaT 04GaTl 04GaAT2
Q) 04GaTl/a4GaAT2 HelLa
a4GaT Gaal-4Gal HeLa
04GaT1 a4GaT2
Gaal-4Gal Gaol-4Ga Gb3
Gaal-4Ga Pl Gaol-4Gal1-4GIcNAc- FACS
Galol-4Ga P1
a4GaT C HA
HelLa HA
2 a4GaTla4GaT2
adGaT N
i od-
a4GaT1l a4GaT2
a4GaT1l
04GaT2 3 HA
PCR inverse PCR iPCR
(©)) a4GaT1l a4GaT
a4GaT1l adGaT 3 HA
iPCR iPCR
(4) AlphaFold2 04GaT1/04GaT2 a4GalT
a4GaT AlphaFold2
Q) a4GaTla4GaT2
04GaT1/04GaT2
a4GaTl N -
o4- adGalT2
HeLa Gaal-4Ga N



o4- a4GaT2
a4GalT2 N
- od-
a4GaT1 N
N
- N o4-
a4GaT1
04GalT - od-
04GalTl/o4GalT2
a4GaT1l a4GaT2 a4GaT2
04GalT1l 04GaT1 -
C od- C 04GaT2
a4GalT2
- C od- C
a4GaTl
a4GaT1l
04GalTlad4GalT2 -
C o4- C
04GalT 04GalTl/o4GalT2
Galal-4Ga
04GalTl/ad4GalT2

a4GaTl a4GalT2
04GaTl  04GaT2

04GalT1
04GalT2
(2 a4GaT
adGaT a4GaTl a4GaT2 65.5%
57.9% (2)- a4GalT1
04GalT2
ad4GaT 04GalT1
04GaT
3 a4GaT  AlphaFold2
Q) 2 AlphaFold2 a4GalT1 a4GaT2
04GaT
a4GaT
4)
a4GaT

a4GaT






6 6 0 4

Ken Hanzawa, Miki Tanaka-Okamoto, Hiroko Murakami, Noriko Suzuki, Mikio Mukai, Hidenori 17

Takahashi, Takeshi Omori, Kenji lkezawa, Kazuyoshi Ohkawa, Masayuki Ohue, Shunji Natsuka,

Yasuhide Miyamoto

Increased levels of acidic free-N-glycans, including multi-antennary and fucosylated 2022

structures, in the urine of cancer patients

PLOS ONE 1-24
DOl

10.1371/journal .pone.0266927

Suzuki Noriko 1

Tissue N- Glycan Analysis Using LC- MS, MS/MS, and MSn 2021

Current Protocols €200
DOl

10.1002/cpz1.200

Suzuki Noriko Abe Tatsuya Natsuka Shunji 12

Structural analysis of N-glycans in chicken trachea and lung reveals potential receptors of 2022

chicken influenza viruses

Scientific Reports 2081
DOl

10.1038/s41598-022-05961-x

Morimoto Kanta Suzuki Noriko Tanida Isei Kakuta Soichiro Furuta Yoko Uchiyama Yasuo 295

Hanada Kentaro Suzuki Yusuke Yamaji Toshiyuki

Blood group P1 antigen-bearing glycoproteins are functional but less efficient receptors of 2020

Shiga toxin than conventional glycolipid-based receptors

Journal of Biological Chemistry 9490 9501

DOl
10.1074/jbc.RA120.013926




Abe Tatsuya Kameyama Akihiko Natsuka Shunji Suzuki Noriko

606

Sequential modifications of glycans by linkage-specific alkylamidation of sialic acids and
permethylation

2020

Analytical Biochemistry

113861 113861

DOl
10.1016/j .ab.2020.113861

Suzuki Noriko Abe Tatsuya Hanzawa Ken Natsuka Shunji

11

Toward robust N-glycomics of various tissue samples that may contain glycans with unknown or
unexpected structures

2021

Scientific Reports

DOl
10.1038/s41598-021-84668-x

Noriko Suzuki

N-Glycan structures of chicken trachea, lung, and colon

Sialoglyco2022

2022

2022




2021

P1

2020

Noriko Suzuki

Gain and Loss of a 4-Galactosyltransferase-like Genes in the Course of Vertebrate Evolution

Glyco26

2023







