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Elucidation of the intracellular mechanism that controls TAG accumulated in host
cells containing Mycobacterium leprae
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i _ In this study, we attempted to determine the intracellular lipid composition
and underlying mechanisms for changes in host cell lipid metabolism induced by M. leprae infection.

Using HPTLC, we demonstrated specific induction of TAG production in human macrophage THP-1 cells
following M. leprae infection. We then used [14C] stearic acid tracing to show incorporation of this

newly synthesized host cell TAG into M. leprae. In parallel with TAG accumulation, expression of
host GPAT3, a key enzyme in de novo TAG synthesis, was significantly increased in M. leprae-infected

cells. CRISPR/Cas9 genome editing of GPAT3 in THP-1 cells (GPAT3 KO) dramatically reduced
accumulation of TAG following M. leprae infection, intracellular mycobacterial load, and bacteria
viability. These results together suggest that M. leprae induces host GPAT3 expression to facilitate

TAG accumulation within macrophages to maintain a suitable environment that is crucial for
intracellular survival of these bacilli.

triacylglycerol lipid droplet
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Fig. 1 M.leprae promoted TAG accumulation in THP-1 cells
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Fig. 2 Glycerol-3-phosphate acyltransferase 3 (GPAT3) expression was induced in THP-1 cells following
M.leprae infection
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Fig.3 M. leprae induces formation of lipid droplets through GPAT3
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Fig. 4 GPAT3 is essential for the intracellular survival of M. leprae



1 1 0 0

Tanigawa Kazunari Hayashi Yasuhiro Hama Kotaro Yamashita Atsushi Yokoyama Kazuaki Luo 16
Yugian Kawashima Akira Maeda Yumi Nakamura Yasuhiro Harada Ayako Kiriya Mitsuo Karasawa
Ken Suzuki Koichi

Mycobacterium leprae promotes triacylglycerol de novo synthesis through induction of GPAT3 2021
expression in human premonocytic THP-1 cells

PLOS ONE 1-16

DOl
10.1371/journal .pone.0249184

11 0 6

GPAT3

140

2020 2021

Kazunari Tanigawa

Mycobacterium leprae-induced TAG accumulation is caused by increased expression of GPAT3 in host macrophages

20th International Leprosy Congress

2019 2020

Akira Kawashima

Mycobacterium leprae-induced foam cell formation via peroxisome proliferator-activated receptor (PPAR)-delta and PPAR-gamma
in host

20th International Leprosy Congress

2019 2020




Kazunari Tanigawa

M. leprae infection induced GPAT3 expression and accumulated TAG species in host macrophages

60th International Conference on the Bioscience of Lipids

2019 2020
GPAT3
139
2019 2020
GPAT3 TAG
138
2018 2019
60
2018 2019




GPAT3

139

2019 2020

Kazunari Tanigawa

M. leprae infection induced GPAT3 expression and accumulated TAG species in host macrophages

60th International Conference on the Bioscience of Lipids

2019 2020

Kauznari Tanigawa

Mycobacterium leprae-induced TAG accumulation is caused by increased expression of GPAT3 in host macrophages

20th International Leprosy Congress

2019 2020

Akira Kawashima

Mycobacterium leprae-induced foam cell formation via peroxisome proliferator-activated receptor (PPAR)- and PPAR-g in host

20th International Leprosy Congress

2019 2020







