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Elucidation of molecular mechanism of substrate-dependent transport function of
SLC19A3 and its relevance to pathology

Yamashiro, Takahiro

3,600,000
SLC19A3
SLC19A3
BTBGD Leigh SLC19A3
SLC19A3
SLC19A3
SLC19A3 SLC19A3
SLC19A3
SLC19A3 SLC19A3

Comparative analyses focused on animal species differences in the pyridoxine
transport function of SLC19A3, known as a thiamine transporter, have revealed the amino acid
residues involved in the pyridoxine transport function of human SLC19A3. In addition, genetic
mutations in SLC19A3, which cause BTBGD and Leigh syndrome, were found to reduce pyridoxine
transport function. Therefore, it was suggested that pyridoxine as well as thiamine may be involved

in the pathology caused by genetic mutations in SLC19A3.
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Figure 1. Uptake of Pyridoxine and Thiamine by hSL C19A3 Mutants in Transiently Transfected
HEK?293 Cells

Mean + S.E. (n = 3); specific uptake of [*H]pyridoxine (5 nM) and [*H]thiamine (5 nM) for 2 min at 37°C
and pH 5.5 (pyridoxine) or 7.4 (thiamine); control, 47.5 and 40.8 fmol/min/mg protein, respectively, for
pyridoxine and thiamine; ND, not detected; * p < 0.05 compared with control.
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Figure 2. Uptake of Pyridoxine and Thiamine by mSic19a3 Mutants in Transently Transfected
HEK293 Cdlls

Mean + S.E. (n = 3); specific uptake of [*H]pyridoxine (5 nM) and [*H]thiamine (5 nM) for 2 min at 37°C
and pH 5.5 (pyridoxine) or 7.4 (thiamine); control, 58.5 and 50.2 fmol/min/mg protein, respectively, for

pyridoxine and thiamine; ND, not detected.
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Figure3. Uptakeof Pyridoxineand Thiamine by Various M utants Derived from mSc19a3-hTM D3+6
in Transiently Transfected HEK 293 Cdlls

Mean + S.E. (n = 3); specific uptake of [3H]pyridoxine (5 nM) and [®*H]thiamine (5 nM) for 2 min at 37°C
and pH 5.5 (pyridoxine) or 7.4 (thiamine); control, 46.3 and 62.6 fmol/min/mg protein, respectively, for
pyridoxine and thiamine; ND, not detected; * p < 0.05 compared with control.



5 SLCI19A3

BTBGD Leigh 16 SLC19A3 Sr*
G23V K44E [51IM N53D WO94R Y113H Y169* N173D S176Y S181P E320Q L385R
N399I T422A SA444R

13 S7* G23V K44E N53D W94R Y113H Y169* N173D S176Y SI181P
E320Q L385R S444R
13 BTBGD
Leigh
SLC19A3 SLC19A3

BTBGD Leigh



3 3 0 2

Akino Shogo, Yasujima Tomoya, Yamashiro Takahiro, Yuasa Hiroaki 6

Disrupted in renal carcinoma 2 (DIRC2/SLC49A4) is an H<sup>+</sup>-driven lysosomal pyridoxine 2022

exporter

Life Science Alliance 202201629
DOl

10.26508/1sa.202201629

Miyake Koheil, Yasujima Tomoya, Takahashi Syunsuke, Yamashiro Takahiro, Yuasa Hiroaki 298

Identification of the amino acid residues involved in the species-dependent differences in the 2022

pyridoxine transport function of SLC19A3

Journal of Biological Chemistry 102161
DOl

10.1016/j . jbc.2022.102161

Yamashiro Takahiro, Yasujima Tomoya, Yuasa Hiroaki 44

Animal species differences in the pyridoxine transport function of SLC19A3: absence of Slcl9a3- 2022

mediated pyridoxine uptake in the rat small intestine

Drug Metabolism and Pharmacokinetics 100456

DOl
10.1016/j .dmpk.2022.100456

SLC19A2/3 amiloride

143

2023




Shogo Akino, Takahiro Yamashiro, Tomoya Yasujima, Hiroaki Yuasa

Functional characteristics and role of DIRC2/SLC49A4 as a novel lysosomal pyridoxine exporter

37

2022

SLC19A2/3 amiloride

43
2022
SLC19A3 pyridoxine SIcl9a3 pyridoxine
37
2022

SLC19A3 pyridoxine

142

2022




Takahiro Yamashiro, Tomoya Yasujima, Hiroaki Yuasa

Comparative assessment of the uptakes of pyridoxine and thiamine in the rat small intestine: absence of Slcl9a3-dependent
function of carrier-mediated pyridoxine uptake

37

2021

SLC19A3 pyridoxine

42

2021

, , Hamid M. Said,

SLC19A2/3 pyridoxine/thiamine

36

2021




University of California,
Irvine




