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A novel purification method for endogenous protein using ASKA technique
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ASK1 forms a huge complex with various molecules to sense wide variety of
stresses and induce a diverse array of physiological responses. In this study, we established novel
pull-down assay system for purifying ASK1 complex from a variety of tissues/cells, and we obtained dozens
of novel components of ASK1 complex. Since ASK1 has different roles in different tissues/cells, we are
going to elucidate how ASK1 modulates diverse kinds of stress responses in each tissue/cell.

ASK1



Mitogen-activated protein kinase (MAPK)
MAP3K MAP2K MAPK

ASK
ASK
ASK1
ASK1
LPS
(1]
(ALS)
(2]
ASK1

ASK1

MAP3K

ASK1

ASK1

ASK1

ASK1

ASK1

[1] Nature Immunology 6, 587-592 (2005)
[2] Genes Dev. 22, 1451-1464 (2008)

ASK1

ASK1

ASK1

ASK1
ASK1

ASK1

Shokat

ASK1
ASK1
AS-ASK]1
AS-ASK]1
ATP
ATP ASK1
ATP
ASK1
ASK1
LC-MS/MS
ASK1
ASK1
ASK1
1) ASK1
a) ATP
b) ATP
¢) ATP - ASK1
d)
2)
3)
1) ASK1
ASK1
[3]
ATP
ATP
ATP
ATP
ATP
ASK1
ATP
ASK1
ASK1
ASK1
ATP
AS-ASK]1
AS-ASK]1



2)

ASK1

ASK1
LC-MS/MS

HEK293A

ASK1
3)

ASK1
ASK1

ASK1
ASK1

[3] Structure 15, 1215-1226 (2007)

17

1. Watanabe, T., Sekine, S., Naguro, 1., Sekine, Y. and
Ichijo, H. Apoptosis Signal-regulating Kinase
1(ASK1)-p38 pathway-dependent cytoplasmic
translocation of the orphan nuclear receptor
NR4A2 is required for oxidative stress-induced
necrosis.

J. Biol. Chem., 290, 10791-10803 (2015).
doi: 10.1074/jbc.M114.623280

. Tristan, C.A., Ramos, A., Shahani, N., Emiliani,
F.E., Nakajima, H., Noeh, C.C., Kato, Y.,
Takeuchi, T., Noguchi, T., Kadowaki, H., Sedlak,
T.W., Ishizuka, K., Ichijo, H. and Sawa, A. Role
of Apoptosis Signal-regulating Kinase 1 (ASK1)
as an activator of the GAPDH-Siahl Stress-
Signaling Cascade.

J. Biol. Chem., 290, 56-64 (2015).
doi: 10.1074/jbc.M114.596205

. Sekine, S. and Ichijo, H. Mitochondrial
proteolysis: Its emerging roles in stress responses.
B.B.A. 1850, 274-280 (2015).
doi: 10.1016/j.bbagen.2014.10.012

. Galluzzi, L. et al. Essential versus accessory
aspects of cell death: recommendations of the
NCCD 2015
Cell Death Differ., (review article), 22, 58-73
(2015).

. Lee, K.-W., Woo, J.-M., Im, J.-Y., Park, E.-S., He,

L., Ichijo, H., Junn, E. and Mouradian M. M.
Apoptosis Signal Regulating Kinase 1 Modulates
the Phenotype of o -Synuclein Transgenic Mice.
Neurobiol. Aging, 36,519-526 (2015).

doi: 10.1016/j.neurobiolaging.2014.07.034.

. Eaton, G.J., Zhang, Q.S., Diallo, C., Matuszawa,

A., Ichijo, H., Steinbeck, M.J. and Freeman, T.A.
Inhibition of Apoptosis Signal- Regulating Kinase
1 Enhances Endochondral Bone Formation by
Increasing Chondrocyte Survival.

Cell Death & Dis., 5, €1522 (2014).

doi: 10.1038/cddis.2014.480

. Okada, M., Matsuzawa, A., Yoshimura, A. and

Ichijo, H. Lysosome rupture-activated TAK1- JNK
pathway regulates NLRP3 inflammasome activation.
J. Biol. Chem., 289, 32926-32936 (2014).

doi: 10.1074/jbc.M114.579961

. Mosallanejad, K., Sekine, Y., Ishikura- Kinoshita, S.,

Kumagai, K., Nagano, T., Matsuzawa, A., Takeda,
K., Naguro, I. and Ichijo, H. The DEAH-Box RNA
Helicase DHX15 activates NF-kxB and MAPK
signaling downstream of MAVS during antiviral
responses.

Sci. Signal., 7, ra40 (2014).

doi: 10.1126/scisignal.2004841

. Mizukami, J. Sato, T., Camps, M., Ji, H., Rueckle, T.,

Swinnen, D., Tsuboi, R., Takeda, K. and Ichijo, H.
ASK1 promotes the contact hypersensitivity
response through IL-17 production.

Sci. Rep., 4,4714 (2014).

doi:10.1038/srep04714

10. Kawarazaki, Y., Ichijo, H. and Naguro, I. Apoptosis

Signal-Regulating Kinase 1 (ASK1) as a therapeutic
target.

Expert Opin. Ther. Tar. (review article), 18,
651-664 (2014).
doi:10.1517/14728222.2014.896903.

11.Noguchi, H., Yamada, S., Nabeshima, A., Guo, X.,

Tanimoto, A., Wang, K.Y, Kitada, S., Tasaki, T.,
Takama, T., Shimajiri, S., Horlad, H., Komohara, Y.,
Izumi, H., Kohno, K., Ichijo, H. and Sasaguri, Y.
Depletion of apoptosis signal-regulating kinase 1
prevents bile duct ligation-induced
necroinflammation and subsequent peribiliary
fibrosis.

Am. J. Pathol., 184, 644-661 (2014).

doi: 10.1016/j.ajpath.2013.11.030

12.Matsui, H., Fukuno, N., Kanda, Y., Kantoh, Y.,

Chida, T., Nagaura, Y., Suzuki, O., Nishitoh, H.,
Takeda, K., Ichijo, H., Sawada, Y., Sasaki, K.,
Kobayashi, T. and Tamura, S. The expression of
Fn14 via mechanical stress-activated JNK contributes
to apoptosis induction in osteoblasts.

J. Biol. Chem., 289, 6438-6450 (2014).

doi: 10.1074/jbc.M113.536300



13.Maruyama, T., Araki, T., Kawarazaki, Y., Naguro,
I, Heynen, S., Aza-Blanc, P., Ronai, Z,
Matsuzawa, A. and Ichijo, H. Roquin-2 promotes
ubiquitin-mediated degradation of ASKI1 to
regulate stress responses.
Sci. Signal., 7, ra8 (2014).
doi:10.1126/scisignal.2004822.

14.Toyama, K., Koibuchi, N., Uekawa, K.,
Hasegawa, Y., Kataoka, K., Katayama, T., Sueta,
D., Jie Ma, M., Nakagawa, T., Yasuda, O,
Tomimoto, H.,Ichijo, H., Ogawa, H. and Kim-
Mitsuyama, S. Apoptosis Signal-regulating Kinase
1 is a novel target molecule for cognitive impairment
induced by chronic cerebral hypoperfusion.
Arterioscler. Thromb. Vasc. Biol., 34
616-625 (2014).
doi:10.1161/ATVBAHA.113.302440

15.Takada, E., Furuhata, M., Nakae, S., Ichijo, H.,
Sudo, K. and Mizuguchi, J. Requirement of
apoptosis-inducing kinase 1 for the induction of
bronchial asthma following stimulation with
ovalbumin.

Int. Arch. Allergy Immunol., 162, 104-114
(2013). doi: 10.1159/000353240

16.Homma, K., Fujisawa, T., Tsuburaya, N.,
Yamaguchi, N., Kadowaki, H., Takeda, K.,
Nishitoh, H., Matsuzawa, A., Naguro, 1., and
Ichijo, H. SOD1 as a molecular switch for
initiating the homeostatic ER stress response
under zinc deficiency.

Mol. Cell, 52, 75-86 (2013).
doi: 10.1016/j.molcel.2013.08.038

17.Puckett, M.C.,Goldman, E.H., Cockrell, L.M., Huang,
B., Kasinski, A.L.,Du, Y., Wang, C.Y.,Lin, A, Ichijo,
H.,Khuri, F. and Fu, H. Integration of the Apoptosis
signal-regulating  kinase  1-mediated  stress
signaling with the Akt/PKB-IxB kinase cascade.
Mol. Cell. Biol., 33,2252-2259 (2013).
doi: 10.1128/MCB.00047-13

130

1. Soga, M., Hattori, K., Ichijo, H.: Identification
of ASKI signalosome components in brown
adipocytes using novel chemical technique,

Keystone symposia, 2015.3.22-27, British
Columbia, Canada
2. s
9 , 2014.11.1-2,
3.

87 ,
2014.10.15-18,

4. Homma, K., Ichijo, H.: SOD1 as a molecular
switch for initiating the homeostatic ER stress
response under conditions of zinc deficiency,
The 4th International ISZB  Meeting,
2014.9.14-19, CA, USA

R 67
,2014.9.4-5,

6. Naguro, 1., Kamiyama, M., Ichijo, H.: Oxidative
stress-activated kinase ASK1 is involved in the
tumorigenesis and tumor metastasis, Gordon
Res. Conf., 2014.7.20-25, Girona, Spain

7. Hattori, K., Ishikawa, H., Naguro, 1., Ichijo, H.:
Cold stress induces cell death through the
activation of ASK1-p38 pathway, Gordon Res.
Conf., 2014.7.20-25, Girona, Spain

8. ALS,
35 ,2014.6.11,

9. Ichijo, H.: Ubiquitin-dependent regulation of
ASK1 stress signaling in cell death. 2014
KSBMB Annual Meeting, 2014.5.14-16, Seaul,
Korea

10. Hattori, K., Naguro, I., Ichijo, H.: ASKI
regulates brown adipocyte differentiation,
Keystone Symposia Conf.,, 2014.1.12-17,
Vancouver, British Columbia

11. Ichijo, H, ; Stress Signaling in Cell Death and
Disease, The 8th Japan-Korea conference on
cellular signalling for young scientists,
2013.11.6-7,

12. ASK1
, 86
,2013.9.11-13,

13.Kawarazaki, Y., Naguro, I., Ichijo, H.: A
genome-wide RNAI screening for regulators of
the ASK—p38 pathway using C. elegans, Gordon
Res. Conf., 2013.7328-8.2, China

14.Niwa, K., Naguro, 1., Ichijo, H.: A genome-
wide siRNA screen for, Gordon Res. Conf.,
2013.7328-8.2, China

15. Shiizaki, S., Naguro, 1., Ichijo, H.: Search for
the osmotic stressspecific components of ASK3
complex by HaloTag technology, Gordon Res.
Conf., 2013.7328-8.2, China

16.Ichijo, H.; Regulation of cell death signals by
ubiquitination and deubiquitination, The 35th
Naito Conference The Ubiquitin- proteasome
system-, 2013.7.9-12,

17. Tsuburaya, N., Homma, K., Fujisawa, T., Ichijo,
H.: Time resolved fluorescence-based screening
assay for iidentification of chemical compounds
that inhibit the interaction between ALS-related
SOD1 Mutants and Derlin-1, RICT2013, Nice,
France

18. Naguro, I., Ichijo, H., Kamiyama, M.: Askl is
involved in tumor metastasis in lung metastasis
model through regulation of platelet functions,
Next-Gen Kinase Inhibitors, 2013.6.17-19,
Boston, USA

o
ICHIJO HIDENORI

00242206



