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Elucidation of novel mechanism to discriminate intracellular membranes using
Toxoplasma gondii
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Various intracellular pathogens are included in membraneous structures
called pathogen-containing vacuoles in the infected cells. Host immune system discriminates
menbranes of pathogen-containing vacuoles and those of self orgnalles such as nucleus, endoplasmic
reticulum, golgi apparatus and cell membranes to kill the intracellular pathogens, eventually
inhibiting the growth in hosts. Molecular mechanisms for the discrimination have been very unclear,
however, we have identified PYM1 that is highly ubiquitinated in response to host immune responses

to pathogen infection, suggesting that PVM1 may play a role in discrimination of self and non-self
inside infected cells.



GBP IRG

GBP

GBP IRG
GBP IRG
Y
p62 p62 C
GBP/IRG
Y
PVM1
Y
PVM1
PVM1 PVM1
PVM1
PVM1
PVM1
PVYM1
PVM1
PVM1
17

IRG

PVM1

p62

PVYM1

GBP IRG

p62

PVYM1

p62

PVYM1

Orimo T, Sasaki |, Hemmi H, Ozasa T, Fukuda-Ohta Y, Ohta T, Morinaka M, Kitauchi M,
Yamaguchi T, Sato Y, Tanaka T, Hoshino K, Katayama K1, Fukuda S, Miyake K, Yamamoto M,



Satoh T, Furukawa K, Kuroda E, Ishii KJ, Takeda K, Kaisho T. Choleratoxin B induces
interleukine-1p production from resident peritoneal macrophages through pyrin as well as NLRP3
inflammasome. Int | mmunol. , 2019
doi: 10.1093/intimm/dxz004.
Briard B, Karki R, Malireddi RKS, Bhattacharya A, Place DE, Mavuluri J, Peters JL, Vogel P,
Yamamoto M, Kanneganti TD. Fungal ligands released by innate immune effectors promote
inflammasome activation during Aspergillus fumigatus infection. Nat Microbiol. , 2019,
Vol.4, No.2, pp.316-327.
doi: 10.1038/s41564-018-0298-0.
Kim JK, KimYS, Lee HM, Jin HS, Neupane C, Kim S, Lee SH, Min JJ, Sasai M, Jeong JH, Choe
SK, Kim JM, Yamamoto M, Choy HE, Park JB, Jo EK. GABAergic signaling linked to autophagy
enhances host protection against intracellular bacterial infections. Nat Commun. , 2018 Val.
9, No. 1, pp. 4184.
doi: 10.1038/s41467-018-06487-5.
Bando H, Lee Y, Sakaguchi N, Pradipta A, Ma JS, Tanaka S, Cai Y, Liu J, Shen J, Nishikawa Y,
Sasai M, Yamamoto M. Inducible Nitric Oxide Synthase s a Key Host Factor for Toxoplasma
GRA15-Dependent Disruption of the Gamma Interferon-Induced Antiparasitic Human Response.
MBio. , 2018, Val. 9, No. 5.
doi: 10.1128/mBi0.01738-18.
Bando H, Sakaguchi N, LeeY, Pradipta A, Ma JS, Tanaka S, Lai DH, Liu J, Lun ZR, Nishikawa Y,
Sasai M, Yamamoto M. Toxoplasma Effector TglST Targets Host IDO1 to Antagonize the
IFN-y-Induced Anti-parasitic Response in Human Cells. Front | mmunol. , 2018 Vol. 9, pp.
2073.
doi: 10.3389/fimmu.2018.02073.
Ingram JP, Tursi S, Zhang T, Guo W, Yin C, A Wynosky-Dolfi M, van der Heijden J, Cai KQ,
Yamamoto M, Finlay BB, Brodsky IE, Grivennikov SI, Tiikel C, Balachandran S. A Nonpyroptotic
IFN-y-Triggered Cell Death Mechanism in Nonphagocytic Cells Promotes Salmonella Clearance In
Vivo. J Immunol. , 2018, Vol. 200, No. 10, pp.3626-3634.
doi: 10.4049/jimmunol.1701386.
LiuBC, Sarhan J, Panda A, Muendlein HI, llyukhaV, Coers J, Yamamoto M, Isberg RR, Poltorak
A. Congtitutive Interferon Maintains GBP Expression Required for Release of Bacterial
Components Upstream of Pyroptosis and Anti-DNA Responses. Cell Rep. ,2018 Val. 24,
No. 1, pp.155-168.€5.
doi: 10.1016/j.celrep.2018.06.012.
Balakrishnan A, Karki R, Berwin B, Yamamoto M, Kanneganti TD. Guanylate binding proteins
facilitate caspase-11-dependent pyroptosisin response to type 3 secretion system-negative
Pseudomonas aeruginosa. Cell Death Discov. , 2018, Vol. 5, pp. 3.
doi: 10.1038/s41420-018-0068-z.
Ogawa M, Matsuda R, Takada N, Tomokiyo M, Yamamoto S, Shizukusihi S, Yamaji T, Y oshikawa
Y, YoshidaM, Tanidal, Koike M, Murai M, MoritaH, TakeyamaH, Ryo A, Guan JL, Yamamoto
M, Inoue Jl, Yanagawa T, Fukuda M, Kawabe H, Ohnishi M. Molecular mechanisms of
Streptococcus pneumoniae-targeted autophagy via pneumolysin, Golgi-resident Rab41, and
Nedd4-1-mediated K63-linked ubiquitination. Cell Microbiol. , 2018 Vol. 20, pp. €12846.
doi: 10.1111/cmi.12846.
Sasai M, PradiptaA, Yamamoto M. Host immune responses to Toxoplasma gondii. Int Immunoal.

, 2018, Vol. 30, pp. 113-119.
doi: 10.1093/intimm/dxy004.
Santos JC, Dick MS, Lagrange B, Degrandi D, Pfeffer K, Yamamoto M, Meunier E, Pelczar P,
Henry T, Broz P. LPS targets host guanylate-binding proteins to the bacterial outer membrane for
non-canonical inflammasome activation. EMBO J. , 2018, Vol. 37, No. 6.
doi: 10.15252/embj.201798089.
Finethy R, Luoma S, Orench-RiveraN, Feeley EM, Haldar AK, Yamamoto M, Kanneganti TD,
Kuehn MJ, Coers J. Inflammasome Activation by Bacterial Outer Membrane Vesicles Requires
Guanylate Binding Proteins. MBio. , 2017 Val. 8, No. 5.
doi: 10.1128/mBi0.01188-17.
Wallet P, Benaoudia S, Mosnier A, Lagrange B, Martin A, Lindgren H, Golovliov |, Michal F,
Basso P, Djebali S, Provost A, Allatif O, Meunier E, Broz P, Yamamoto M, Py BF, Faudry E,
Sjostedt A, Henry T. IFN-y extends the immune functions of Guanylate Binding Proteins to
inflammasome-independent antibacterial activities during Francisella novicidainfection. PLoS
Pathog. , 2017 Vol. 13, No. 10, pp. €1006630.
doi: 10.1371/journal .ppat.1006630.
ChidaT, Ito M, Nakashima K, Kanegae Y, Aoshima T, Takabayashi S, Kawata K, Nakagawa Y,
Yamamoto M, Shimano H, Matsuura T, Kobayashi Y, Suda T, Suzuki T. Critical role of




CREBH-mediated induction of TGF-p2 by HCV infection in fibrogenic responses in hepatic stellate
cells. Hepatology. , 2017, Vol. 66, No. 5, pp. 1430-1443.

doi: 10.1002/hep.29319.

Zwack EE, Feeley E, Burton AR, Hu B, Yamamoto M, Kanneganti TD, Bliska JB, CoersJ,
Brodsky |E. Guanylate Binding Proteins regulate i nflammasome activation in response to
hyper-injected Yersinia translocon components. | nfect Immun. , 2017, Vol. 85, No. 10. doi:
10.1128/1A1.00778-16.

Biering SB, Choi J, Halstrom RA, Brown HM, Beatty WL, Lee S, McCune BT, Dominici E,
Williams LE, Orchard RC, Wilen CB, Yamamoto M, Coers J, Taylor GA, Hwang S. Vira
Replication Complexes Are Targeted by L C3-Guided Interferon-Inducible GTPases. Cell Host
Microbe. , 2017 Vol. 22, pp. 74-85.€7.

doi: 10.1016/j.chom.2017.06.005.

Sasal M, Sakaguchi N, Ma JS, Nakamura S, Kawabata T, Bando H, LeeY, Saitoh T, Akira S,
Iwasaki A, Standley DM, Yoshimori T, Yamamoto M. Essential role for GABARAP autophagy
proteinsin interferon-inducible GTPase-mediated host defense. Nat | mmunoal. , 2017, Vol.
18, pp. 899-910.

doi: 10.1038/ni.3767.

17
2019 3 18
Rising Star 2009 3 4 5

Masahiro Yamamoto LC3 and GABARAP subfamilies of mouse ATG8 differentially
down-regulate innate immunity  Autophagy: From Model Systems to Therapeutic
Opportunities, KEY STONE SYMPOSIA  Eldorado Hotel, Santa Fe, New Mexico, USA,
2019 2 17-21

Masahiro Yamamoto  Targeted disruption of IFN-y-induced IDO1-dependent anti-parasitic
response in human cells by Toxoplasma effector TgIST The 3@ Asian Congress of
Protistology & 10" Asian Conference of Ciliate Biology & 2™ International Symposium on
Biodiversity and Evolution of Protozoa (San-Yat Sen University, Guangzhou, China,
November 24-26, 2018)

/[ 16
( 2018 9 19 —22 )

Masahiro Yamamoto Role of cell-intrinsic and innate immunity by interferon-inducible
GTPases The 10" Japanese-German Immunology Workshop. Session 3: Uniqueness in the
Development and Function of Innate Immunity. (Hotel Ludvig der Bayer, Ettal, Germany,
September 6M-9™, 2018)

Masahiro _Yamamoto Host cell-intrinsic host defense and counter defenses against
Toxoplasma |COPA2018 Biology and interaction of host/cell and Toxoplasma gondii infection
(Exco, Daegu, Korea, August 19-24, 2018)

IFNy

S2-2 ( 2018 7 26

27 )

ATG8

M2 (

2018 6 26 )
Masahiro Yamamoto Essential role of ATG proteinsin cell-autonomous innate immunity to
vacuolar pathogens 15™ International Conference on Innate Immunity, Aegean Conferences
(Avralmperial Hotel, Crete, Greece, June 18-23, 2018)
Masahiro Yamamoto Role of Atg8 in the regulation of NLRP3 inflammasome-mediated
pyroptosis Australia-Japan Meeting on Cell Death  Ichijo Hall, Yayoi Auditorium, The
University of Tokyo, Tokyo, Japan, May 22-23, 2018

12 13 ,2018
Masahiro Yamamoto A family member of phospholipase C is required for CD8 T
cell-mediated anti-Toxoplasma host defense WHIP 2018 22" Annua Woods Hole
ImmunoParasitology Conference (Marine Biological Laboratory, Woods Hole, MA, USA,




April 15-18, 2018)

Masahiro Yamamoto Suppression of human |FN-y-mediated anti-parasitic cell-autonomous
immunity by a Toxoplasma effector  Cells vs Pathogens: Intrisic Defenses and
Counterdefenses Keystone Symposia (Hyatt Regency Monterey, Monterey, California, USA,
March 23-26, 2018)

ATG
2017 2017 12
6
Masahiro Yamamoto Immunoparasitology of Toxoplasmagondii  Keynote lecture-5 ICE
on IMERI The 2™ International Conference and Exhibition on Indonesian Medical Education
and Research Ingtitute (Jakarta, Indonesia, November 7t-9", 2017)
Masahiro Yamamoto A mechanism of interferon-y-induced anti-Toxoplasma gondii host
defense  The 7™ International Symposium on Parasitology (Jiujiang City, Jiangxi Province,
China, 13-17 October, 2017)

0

http://immpara.biken.osaka-u.ac. jp/

(Sasai, Miwa)



