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American Journal of Pathology, Vol. 134, No. 6, June 1989
Copyright © American Association of Pathologists

Cirrhosis of the Liver Induced by Cupric
Nitrilotriacetate in Wistar Rats

An Experimental Model of Copper Toxicosis

Shinya Toyokuni, Shigeru Okada,

Shuji Hamazaki, Makio Fujioka, Jia-Li Li,

and Osamu Midorikawa

From the Department of Pathology, Faculty of Medicine,
Kyoto University, Sakyo-ku, Kyoto 606, Japan

tions of Fe-NTA.”""2 Acute renal tubular necrosis, mid
nal coagulation necrosis of the liver, and central nerv
system abnormalities were observed by repeated in
peritoneal injections of aluminum nitrilotriacetate.
this study we induced liver cirrhosis by repeated intrap
toneal iniections of cuoric nitrilotriacetate in rats.
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Induction of diabetes in animals by parenteral Shigeru OKADA
administration of ferric nitrilotriacetate. A model of
experimental hemochromatosis

M Awai, M Narasaki, Y Yamanoi, S Seno

3y ADHERBETIVEFIFELU LRI S LI
KUY . BENAETILEHER

PMID: 377994 PMCID: PMC2042322

> J Natl Cancer Inst. 1986 Jan;76(1):107-13.

Nephrotoxicity and renal cell carcinoma after use of
iron- and aluminum-nitrilotriacetate complexes in

rats

Y Ebina, S Okada, S Hamazaki, F Ogino, J L Li, O Midorikawa

PMID: 3455733
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- Society for Free Radical Research International (SFRRI)
- International Biolron Society (IBIS)

» International Redox Network ;EHE7 #i% (REBKF VA ILRH)
S

Junji Yodoi ), L ¥
Toshikazu Yoshikawa The 3rd Meeting of International Redox Network (IRN2005)
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il 7 ’ : Sex
Combined Histochemical and Biochemical Analysis of

Hormone Dependence of Ferric Nltr1lotr1acatate—indnced

Renal Lipid Peroxidation in ddY Mice
(ddY=WRicBiTaH=1rVa= Eﬁﬁtklélﬂ;';)
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Cited 24,269 times

Assay for Lipid Peroxides in Animal Tissues by
Thiobarbituric Acid Reaction

HirosHr OHKAWA, NOBUKO OHISHI, AND KUNIO YAGI

Institute of Biochemistry, Faculty of Medicine, University of Nagoya, Nagoya 466, Japan
Recetved July 20, 1978
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INDUCTION OF A WIDE RANGE OF C,_;,, ALDEHYDES AND C,_;,
ACYLOINS IN THE KIDNEY OF WISTAR RATS AFTER TREATMENT
WITH A RENAL CARCINOGEN, FERRIC NITRILOTRIACETATE

SHINYA ToyokuNL* X1A0-PING Luo.” Tomoyuki TANAKA,* Kot UcHIDA,* HiRosHI HIAL* and
DEenis C. LEHOTAY'
*Department of Pathology and Biology of Diseases, Graduate School of Medicine, Kyoto University, Sakyo-ku. Kyoto 606,

Japan; Department of Clinical Biochemustry, The Hospital for Sick Children, 555 University Avenue, Toronto, Ontario, Canada
MS5G 1X8: and *Laboratory of Food and Biodynamics. Nagoya University. School of Agriculture, Nagoya 464-01, Japan

(Received 11 July 1996; Revised 10 September 1996; Accepted 10 September 1996)

Abstract— An iron chelate, ferric nitrilotriacetate (Fe-NTA), induces renal proximal tubular necrosis associated with
lipid peroxidation and oxidative DNA damage that finally leads to a high incidence of renal cell carcinoma in rodents.
In the present study, we investigated what kinds of C,_,, saturated and unsaturated aldehydes and C,_,, acyloins,
metabolites of saturated aldehydes, are produced in the kidney and liver within 24 h after single ip administration
of 15 me Fe/ke of Fe-NTA. or after reneated (1 or 3 wk) in administration of 5—10 me Fe/ke of Fe-NTA. Amonnts

HNE as most sensitive marker

Denis C Lehotay

https://www.researchgate.net/profile/Denis-Lehotay
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The monoclonal antibody specific for the 4-hydroxy-2-nonenal
histidine adduct

Shinya Toyokuni**, Naoki Miyake?®, Hiroshi Hiai?, Maiko Hagiwara®, Shunro Kawakishi®,
Toshihiko Osawa®, Koji Uchida®

“Department of Pathology, Faculty of Medicine, Kyoto University, Sakyo-ku, Kyoto 606, Japan
®Laboratory of Food and Biodynamics, Nagoya University School of Agriculture, Nagoya 464-01, Japan

Received 19 December 1994

Abstract Monoclonal antibodies directed against proteins mod-
ified with the major membrane lipid peroxidation product, 4-
hydroxy-2-nonenal, have been established and characterized. The
monoclonal antibodies specific for HNE-modified proteins were
raised by immunizing mice with a HNE—keyhole limpet hemocy-
anin conjugate. The resulting five monoclonal antibodies (mAbs
HNEJ-1-5) recognized HNE-modified bovine serum albumin
(BSA), but not native BSA in Western blot studies. Of the five
mAbs, HNEJ-2 exhibited the highest affinity for HNE-modified
proteins and a much higher affinity for the HNE-histidine adduct
than the HNE-lysine or HNE—cysteine adducts. mAb HNEJ-2
did not cross-react with proteins that had been treated with other
aldehydes, such as 1-hexenal, 2-hexenal, 4-hydroxy-2-hexenal,
2-nonenal, formaldehyde, or glutaraldehyde. These results sug-
gest that the major epitope recognized by mAb HNEJ-2 is the
Michael addition-type HNE-histidine adduct.

Key words: Reactive oxygen species; Lipid peroxidation;
4-Hydroxy-2-nonenal; Histidine; Monoclonal antibody

Ehrlich ascites tumor cells. HNE also exhibits genotoxic and
mutagenic effects, as well as inhibitory effects on cell prolifera-
tion [2]. In a model system using Ehrlich ascites tumor cells,
more than 80% of HNE are metabolized to non-toxic com-
pounds, either by oxidation or reduction, within 10 min after
exposure. However, a fraction (approximately 1-6%) of HNE
is covalently bound to proteins [3). It has been proposed that
HNE exerts the cytotoxic effects via its facile reactivity with
proteins. We have previously established that the imidazole
nitrogens of the histidine residue is one of the major targets of
HNE reactivity, in addition to the &-amino group of the lysine
residue and the sulfhydryl group of cysteine residue [4].

We have recently raised a polyclonal antibody against HNE-
modified proteins, and showed that epitopes recognized by this
polyclonal antibody are present in oxidized cultured hepato-
cytes [5], atherosclerotic lesions of human aorta [6], renal prox-
imal tubules of rats treated with a renal carcinogen, ferric
nitrilotriacetate [7], and human renal cell carcinoma [8]. How-
ever, polyclonal antibodies recognize multiple epitopes and

Hiroshi Hiai
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DNA BASE MODIFICATIONS IN RENAL CHROMATIN OF WISTAR RATS
TREATED WITH A RENAL CARCINOGEN, FERRIC NITRILOTRIACETATE

Shinya TOYOKUNI', Toshiaki MOR12 and Miral D1zDAROGLU?

\Department of Pathology, Faculty of Medicine, Kyoto University, Sakyo-ku, Kyoto 606, Japan; *Division of Radiation Chemistry,
Research Institute for Advanced Science and Technology, University of Osaka Prefecture, Sakai 593, Japan; and *Chemical Science
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Pathology International 2016; 66: 245259 doi:10.1111/pin.12396

Review Article

The origin and future of oxidative stress pathology: From the
recognition of carcinogenesis as an iron addiction with ferroptosis-
resistance to non-thermal plasma therapy
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Subject: *Ferroptosis: A Critical Review? April 2-5, 2017
From: Banbury <banbury@cshl.edu> "
DaRdlC/a0/e1295T Bt THE BANBURY CENTER
To: "ashley.bush@florey.edu.au” <ashley.bush@florey.edu.au>, Cold Spring Harbor Laboratory
"marcus.conrad@helmholtz-muenchen.de" <marcus.conrad@helmholtz- oy

muenchen.de>, "sjdixon@stanford.edu’ <sjdixon@stanford.edu>: o ) INFORMATION FOR TRAVEL TO THE BANBURY CENTER

"chloe feral@inserm fr* <chloe.feral@inserm.fr>, "magdalena.goetz@helmholtz= e
muenchen.de" <magdalena.goetz@helmholtz-muenchen.de>, : This packet provides guidance for travel to Banbury. Please be sure to csre;tllll;}l!r::éiw e
"shatzios@rics.bwh.harvard.edu" <shatzios@rics.bwh.harvard.edu>, information and complete the Travel Plans Form once you have arrangea y:
“jiangx@mskcc.org" <jiangx@mskec.org>, "chuim@mskcc.org” ! Banbury is not located on the main CSHL campus. The Banbury Center is located on
<chuim@mskcc.org>, "donald_kufe@dfci.harvard.edu” Banbury Lane, in the village of Lloyd Harbor, on the north.shore of Long Islandy aboultd 3Smrl::s
<donald_kufe@dfci.harvard.edu>, "andreas.linkermann@uksh.de" north of the town of Huntington, and 5 miles from the main Laboratory campus at Cold Spring
<andreas.linkermann@uksh.de>, "mmurphy@wistar.org" <mmurphy@wistar.org>, Harbor. [Directions can also found on our website]

"overhom1@mskcc.org" <overhom1@mskcc.org>, "atsushi.oyagi@ono-usa.com!
<atsushi.oyagi@ono-usa.com>, "gpagnussat@yahoo.com" ,
<gpagnussat@yahoo.com>, "clp3@columbia.edu” <clp3@columbia.edu>,
"Ran@uthscsa.edu” <Ran@uthscsa.edu>, "craigr@colmeddev.com”
<craigr@colmeddev.com>, "salnikok@mail.nih.gov" <salnikok@mail.nih.gov>,
“briggst@mail.nih.gov" <briggst@mail.nih.gov>, "stockwell@biology.columbia.edu’
<stockwell@biology.columbia.edu>, "elisejiang0@gmail.com"

Sammis Hall, Meier House) and the
a 5 minute walk of each other. f\ll
k-in and receive specific housing

The estate comprises three residences (Robertson Hou_se:
Conference Room (see satellite image below); all are within
participants should plan to arrive to Robertson House.to chec

information.

'The Banbury Center

<elisejiang0@gmail.com>, "storti@uchc.edu” <storti@uchc.edus,
“toyokuni@med.nagoya-u.ac.jp” <toyokuni@med.nagoya-u.ac.jp>,
“sabine.werner@biol.ethz.ch" <sabine.werner@biol.ethz.ch>, "pwipf@pitt.edu”
<pwipf@pitt.edu>, "kwoerpel@nyu.edu” <kwoerpel@nyu.edus,
“dzhang@pharmacy.arizona.edu" <dzhang@pharmacy.arizona.edu>

CC: "Witkowski, Jan" <witkowsk@cshl.edus, “Corbeaux, Michelle"
<mcorbeau@cshl.edu>
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We are writing to invite you to attend a meeting on “Eerro i

Ptosis: A Critica dew
to be hgld at the Banbury Center of Cold Spring Harbor Laboratory. The"ﬁeﬂ]e.;?.:: dates
are April 2-5, 2017. The organizers have prepared the attached draft program with
suggested topics they would like you to speak on.

Hhilg all results presented will be ki o573 " oog! "
the journal Cell to attend so that we Robertson House: 40°53'38.4"N 73°28'15.4"W
$iL pats poree) uandisodthe editor i Sammis Hall: 40°53'35.8"N 73°28'06.4"W
Bt e rovivioTiTature sany Meier House: 40°53'39.6"N 73°27'59.0"W
Conference Room: 40°53'38.3"N 73°28'03.2"W

For those of you who are unfamiliar with Bar bury, the Cen ter is the small conference n vou find yourself a CSHLI a ury, rin Y
center at Cold Spring v 9
Harbor, holdin meetings for groups of between 20 and 30
If for an!, yi If at instead of Banb ry, n g the Banbu

scientists. Participation is by invitation only. Y
Banbury C : 3 ¥+ You can find information about
ury Center at our web site: htto: //umm.cshl. edu/banbury. o (+1 516 367 8398), or Robertson House (+1 516 367 5120) from your mobile phone, or use the
last 4 digits from a CSHL internal phone (8398 or 5120).
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Ferroptosis: A Regulated Cell Death Nexus Linking
II Metabolism, Redox Biology, and Disease
O _____________ ----ll Brent R. Stockwell,"*-* José Pedro Friedmann Angeli,* 2" Hilya Bayir,* Ashley |. Bush,® Marcus Conrad,® Scott J. Dixon,®
Simone Fulda,” Sergio Gascon,®?? Stavroula K. Hatzios,” '° Valerian E. Kagan,'' Kay Noel,'? Xuejun Jiang,'?
2002 2012 2026 Andreas Lmkermann,' * Maureen E. Murphy,” Mvchael Overholtzer,'® Atsushi Oyagl,’b Gabnela C. Pagnussat,'”

an,'” Craig S. Rosenfeld,'? Konstantin Salnikow,’ Daolin Tang,*"** Frank M. Torti,>* Suzy V. Torti,**
A. Woerpel,* and Donna D. Zhang®’

Dixon et al.
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f Biology, Stanford University, Stanford, CA, USA
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Retinal ferroptosis as a critical mechanism for the induction of
retinochoroiditis during ocular toxoplasmosis
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Earth Science and
Life
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4.6 bY Earth
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FIGURE 1. Time line of evolution relative to atmospheric oxygen (O,, blue line) and oceanic
H,S (orange line)

Oﬁwer than possibly a few “whiffs,” atmospheric O, was essentially nil from the onset of life --3.8 billion years
ago (bya) until the great oxidation event (GOE) 2.3 bya, the latter correlating with a substantial rise in H,S.
Eukaryotes first appeared 1.5 bya in anoxic and sufidic (euxinic) oceans and developed for hundreds of mil-
lions of years until O, production by oxygenic cyanobacteria and plants oxidized the H,S and Fe?" 0.6 bya,
essentially eliminating sulfide as an energy source. Mass extinctions (*) were often associated with a fall in
ambient O, and increase in HJS, perhaps providing a biological filter for descendants that retained some de-

gree of tolerance to hypoxia and sulfide. Olson KR and Straub KD. Physiology 2016
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Fenton Reaction Induced Cancer in Wild Type Rats ‘%_—’

High incidence of allelic loss on chromosome 5 and inactivation of p15/Vk*8

e ; ’ Recapitulates Genomic Alterations Observed in Human Cancer e
and pI6 tumor suppressor genes in oxystress-induced renal cell

carcinoma of rats Article Metrics Related Content Comments: 0 m
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Nature 12/16/2010
Asbestos scandal

— Irresponsible policies could cause an epidemic
of malignant lung disease.

sends the mineral have little or no protection. Asbestos exported from
Canada and other countries including Russia, Brazil and Kazakhstan
is routinely mixed into building materials and consumer products,
prized for the same durability that makes it troublesome for living tis-
sue. Owing to the long time between exposure and the onset of disease,
30 years or more, the asbestos trade in North America and elsewhere is
creatingan p:\ir‘lmhir that may take decadestn I\p'zl( and subside

The minerals industry has long tried to convince regulators that
white asbestos — or chrysotile — is safe when handled properly. It

—argues that only the already controlled forms — Dlue and brown asbes-

tos, known collectively as amphibole — are of concern.

To sunnort this. industrv advocates noint to scientific data and studies.

thin glass straws, some no more than a fraction of a micrometre
wide. Ifinhaled, they penetrate the soft alveoli of the lungs and
the membranes that line the chest cavitv. And there thev stav. Over

‘ 7 iewed through an electron microscope, asbestos fibres look like

A Oxidative stress hypothesis

Journal of Pathology
J Pathol 2012; 228: 366—377

HO,

ROS (frustrated
phagocytosis, Fe)

'OH'

Fenton reaction

‘OH

(wileyonlinelibrary.com) DoI: 10.1002/path.4075
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Iron overload signature in chrysotile-induced malignant
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Diameter and rigidity of multiwalled carbon
nanotubes are critical factors in mesothelial

injury and carcinogenesis
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Carbonnanotuberecognition by human
Siglec-14 provokes inflammation

Received: 5 October 2021 Shin-Ichiro Yamaguchi'**, Qilin Xie**", Fumiya Ito © **, Kazuki Terao',
Yoshinobu Kato', Miki Kuroiwa', Satoshi Omori ®°, Hideo Taniura®,
Kengo Kinoshita @ ***, Takuya Takahashi @2, Shinya Toyokuni®**'°,
Published online: 6 April 2023 Kota Kasahara®>*" - & Masafumi Nakayama @"*
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RED CELLS, IRON, AND ERYTHROPOIESIS

For the design and development of innovative carbon nanotube

CD63 is regulated by iron via the IRE-IRP system and is Iteractionsberween CTsand blologialsystems s osentil.tnhis s,
. s . . athree-dimensional protein-structure-based in silico screen identified the
important for ferritin secretion by extracellular vesicles paired immune eceptors,sialic acidimmunoglobulin ke binding lectin'

(Siglec-5) and Siglec-14, as CNT-recognizing receptors. Molecular dynamics

lzumi Yanatori,’ Des R. Richardson,’”* Herschel S. Dhekne,® Shinya Teyekuni,*" and Fumio Kishi® simulations showed the spatiotemporally stable association of aromatic

"Department of Pathology and Biclogical Responses, Nagoya University Graduate School of Medicine, Nagoya, Japan; “Centre for Cancer Cell Biology and residues on the extracellular loop of Siglec-5 with CNTs. Siglec-14 mediated

Drug Discovery, Griffith Institute for Drug Discovery, Griffith University, Nathan, Brisbane, QLD, Australia; jDepartW ent of Biochemistry, Stanford University spleen tyrosine kinase (Syk)-dependent phagocytosis of multiwalled CNTs
School of Medicine, Stanford, CA; *Center for Low-Temperature Plasma Sciences, Nagoya University, Nagoya, Japan; and *Kenjinkai Healthcare Corporation, and the subsequent secretion of interleukin-1B from human monocytes.
*amaguchi, Japan Ectopic in vivo expression of human Siglec-14 on mouse alveolar
KEY POINTS macrophages resulted in enhanced recognition of multiwalled CNTs and
ESEEISEON tracellular vesicles (EVs) transfer functional molecules between cells. CD63 is a widely exacerbated pulmonary inflammation. Furthermore, fostamatinib, aSyk
® CDé63 is involved in EV recognized EV marker that contributes to EV secretion from cells. However, the regula- inhibitor, blocked Siglec-14-mediated proinflammatory responses. These
secretion from cells and | tion of its expression remains largely unknown. Ferritin is a cellular iron storage protein results indicate that Siglec-14 is a human activating receptor recognizing
is shown herein to be that can also be secreted by the exosome pathway, and serum ferritin levels classically CNTs and that blockade of Siglec-14 and the Syk pathway may overcome
regulated by iron via . . . . .. . CNT-induced inflammation.
the IRE-IRP system. reflect body iron stores. Iron metabolism-associated proteins such as ferritin are intri-
cately regulated by cellular iron levels via the iron responsive element-iron regulatory pro- Yvamaguchl et al Nal‘ure Nanol‘echnol 2023
@ Iron-loading increased tein (IRE-IRP) system. Herein, we present a novel mechanism demonstrating that the

secretion of CD63" EVs

PV expression of the EV-associated protein CD63 is under the regulation of the IRE-IRP sys- . .
containing iron-loaded i
ferritin. tem. We discovered a canonical IRE in the 5 untranslated region of CD63 messenger RNA “ature Communlcatlons a
/' that is responsible for regulating its expression in response to increased iron. Cellular iron
Article https://doi.org/10.1038/s41467-024-48055-0

Fatal COVID-19 pulmonary disease involves
Comment on Yanatori et al, page 1490 ferroptOSiS‘

CD63 orchestrates TTOR— RIRHHLR(HNE-1) OF
ferritin export ot Wit S o e

Accepted: 18 April 2024 Shinya Toyokuni®7%, Koji Uchida® & Brent R. Stockwell ®"31°

Suzy V. Torti and Frank M. Torti | University of Connecticut Health Center ) -
Published online: 20 May 2024

P . 1 . . —
In this issue of Blood, Yanatori et al' demonstrate that the vesicular protein M| Check for updates SARS-CoV-2 infection causes severe pulmonary manifestations, with poorly

CD63 is regulated by iron and facilitates the secretion of iron-laden ferritin understood mechanisms and limited treatment options. Hyperferritinemia

into extracellular vesicles, suggesting that CD63 may enable the transfer of

iron-rich ferritin among cells. Collaborative efforts among Columbia Univ (NY, USA),
Yanatori et al. Blood 2021 Nagoya Univ and Univ Tokyo Qiu et al. Nat Commun 2024
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Primordial aqueous alteration recorded in
water-soluble organic molecules from the
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Detection of catalytic Fe(ll) with novel
turn-on fluorescent probes |
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Cancer cells have higher levels of catalytic Fe(Il) r——
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Proliferation Differentiation
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Catalytic Fe(ll)

Fumiya Ito
Overlap ratio (%) 80.6% 79.3% BBRC 2016
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Hypothesis

Persistent oxidative stress 1n cancer

Shinya Toyokuni**, Keisei Okamoto®*, Junji Yodoi®, Hiroshi Hiai®

*Department of Pathology, Faculty of Medicine, Kyoto University, Sukvo-ku, Kyoio 606, Japan
"Department of Biological Responses, Institute for Virus Research, Kyveto University, Sakyo-ku, Kyoto 606, Jupan

Received 10 November 1994: revised version received 28 November 1994

Abstract DNA of cancers such as renal cell carcinoma and
mammary invasive ductal carcinoma, is persistently exposed to
more oxidative stress than that of adjacent nornal tissue. We
suggest that the concept of ‘persistent oxidative stress in cancer’
may open up a new research area, explaining part of the charac-
teristic tumor biology of cancer such as activated transcription
factors and proto-oncogenes, genomic instability, chemotherapy-
resistance, invasion and metastasis.

Key words: Reactive oxygen species; Oxidative DNA damage;
Tumor biology; Mutation; Transcription factor

[t is reasonable to suppose that membrane lipids near the ROS
generation site are the most severely damaged.

The metabolism of ROS in cancer cells is a research area that
has not been intensively pursued. The first important question
1s whether cancer cells produce larger amounts of ROS than
non-neoplastic cells or whether the antioxidant system of can-
cer cells 1s suppressed. There is evidence favoring both mecha-
nisms. Large amounts of hydrogen peroxide are reportedly
produced in vitro without exogenous stimulation in several
human carcinoma cell lines, including malignant melanoma,
colon carcinoma, pancreatic carcinoma, neuroblastoma, breast
carcinoma and ovarian carcinoma [10]. A flavoprotein and/or
a nucleoside oxidase mav be involved in the mechanism of H-0.

NAGOYA UNIVERSITY
GRADUATE SCHOOL
OF MEDICINE

Cited 1535 times
(Google scholar)

S. Toyokuni et al {FEBS Letters 358 (1995) 1-3

Table 1

Content of 8-hydroxy-2"-deoxyguanosine in human carcinoma {muitiple case study)
Organ Histology Control Tumor
Breast Invasive ductal carcinoma 413+043 40.1 +11.1
Lung Squamous cell carcinoma 112 + 23 255 £ 70
Liver Hepatocellular carcinoma 157+ 0.21 229+ (.38
Kidney Renal cell carcinoma 3.60 = 0.20 5.56 & (.41

n; statistics Method Reference
(5; P<0.01) GC/MS [33]
(5: P < 0.05) GCIMS [13]

HPLC/ECD  [34]

(11, 18; P = 0.174)
( HPLC/ECD [ 9]

31; P <0.0005)

The amount of 8-hydroxy-2"-deoxyguanosine per 10° deoxyguanosine in DNA is shown by means + S.E.M. Some of the data were modified for unity.
All the samples except those from [34] are paired samples from the same patient. The patients were all heavy smokers [13]. Control liver samples
were from patients with metastatic liver tumors [34]. GC/MS, gas chromatography with mass spectrometry; HPLC/ECD., high performance liquid

chromatography with electrochemical detector.
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Terrestrial iron sulfide minerals induce distinct regulation of intracellular s
redox homeostasis and iron assimilation
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Shinya Toyokuni **""
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Manabu Fukumoto, Tatsuaki Tsuruyama

ICPM, Nagoya, Japan 2017 (B AR =

Alexander Friedman, Masaru Hori
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SFRR Asia, Chiang Mai, Thailand 2015
Junichi Fujii, Mike Davies Chiang Mai University, Thailand FE=LSH D7 LR K 2017
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Conference Tour, IBIS, Darwin,
Australia 2023
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(AdAMS) SFRRI, Punta del Este, Uruguay 2023 Marcus Conrad
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Yosuke Togashi
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With heartfelt gratitude to everyone | have met along this journey.
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