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Identification of probiotic derived bioactive molecule and clarification of its
recognition system and activation mechanisms of cell signaling
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Ferrichrome was identified from culture supernatant of L. casei ATCC334
which exhibited the strong growth inhibition effect of colorectal cancer cells. The anti-tumor
effect of ferrichrome was stronger than classical anti-tumor agents, including 5-FU and cisplatin,
and the additional effect was observed when ferrichrome and these agents were treated to cancer
cells simultaneously. Ferrichrome activated the endoplasmic reticulum stress pathway for its
anti-tumor effects. The molecular simulation based on structure of ferrichrome showed the molecular
targets of ferrichrome. Ferrichrome exhibited tumor suppressive effects in tumor model mice. The
adverse events, including lethality, hepatic dysfunction and anemia, were not observed when tenfold
of medicinal dose of ferrichrome was administrated daily for a week.



(Marchesi JR, PLoS
One, 2011)(Sobhani I, PLoS One, 2011)

Isolauri E, JClin
Gastroenterol, 2008 (Kalliomiki M, Lancet,
2001) Rowland IR, Carcinogenesis, 1998

(Miao L,
World J Microbiol Biotechnol, 2013)

(DuPont AW, Nat Rev Gastroenterol Hepatol,
2011)(Femia AP, Carcinogenesis, 2002)

o
HPLC
@
@
MRNA
®

o

L.casei ATCC334
HPLC HPLC

Konishi H, Nat Commun, 2016

in vitro
5-FU
SW620
% of growth inhibition
24hr 48hr 72hr
Ferrichrome 42.3+9.6 90.7+3.4 99.2+3.0
! ! !
5-FU 22.4+13.7) [* 477+73J) [* 565+63]) [*
Cisplatin 15.9+8.6 30.3%5.3 53.5+2.6
@
MAPK
JNK
JNK
JNK
JNK-DDIT3
Konishi H, Nat Commun, 2016
o ¢ ‘o‘(\:
O X ’\f” '\é\ NV
(9&‘0 QQ}‘\C & Qe‘t_;@g

Cleaved PARP ~‘ ; > ﬁ-‘

10025 170£29* 8026 8029
—25kDa
- - .- —

100£56 210+16* 49422 45+28

acin W -

—75kDa

Cleaved caspase-3



100kcal/mol
PDB

Ijiri M, Konishi H,
Tumor Biol, 2017

Ijiri M, Konishi H, Tumor Biol, 2017

®

D1

o
S
Tumor volume (mm?)
(n=16)
&

12 3 4 5 6 7 8 9

10

Mice (n=5)

L
L

Marchesi JR, Dutilh BE, Hall N, Peters
WH, Roelofs R, Boleij A, Tjalsma H.
Towards the human colorectal cancer
microbiome. PLoS One. 2011;6(5):e20447
Sobhani 1, Tap J, Roudot-Thoraval F,
Roperch JP, Letulle S, Langella P,
Corthier G, Tran Van Nhieu J, Furet JP.
Microbial dysbiosis 1in colorectal
cancer (CRC) patients. PLoS One. 2011
Jan 27;6(1):e16393.

Isolauri E, Salminen S; Nutrition,

Allergy, Mucosal Immunology, and
Intestinal Microbiota (NAMI) Research
Group Report. Probiotics: use in
allergic disorders: a Nutrition,
Allergy, Mucosal Immunology, and
Intestinal Microbiota (NAMI) Research
Group Report. J Clin Gastroenterol.
2008 Jul;42 Suppl 2:S91-6.
Kalliomdki M, Salminen S, Arvilommi H,
Kero P, Koskinen P, Isolauri E.
Probiotics in primary prevention of
atopic disease: a randomised
placebo-controlled trial. Lancet. 2001
Apr 7;357(9262):1076-9.

Rowland IR1, Rumney CJ, Coutts JT,
Lievense LC. Effect of Bifidobacterium
longum and 1inulin on gut bacterial
metabolism and carcinogen-induced
aberrant crypt foci in rats.
Carcinogenesis. 1998 Feb;19(2):281-5.
Miao L, Wang X, Jiang W, Yang S, Zhou
H, Zhai Y, Zhou X, Dong K. Optimization
of the culture condition for an
antitumor bacterium Serratia
proteamacula 657 and identification of
the active compounds. World J Microbiol
Biotechnol. 2013 May;29(5):855-63.
DuPont AW1, DuPont HL. The intestinal
microbiota and chronic disorders of the
gut. Nat Rev Gastroenterol Hepatol.
2011 Aug 16;8(9):523-31.
Femia AP1, Luceri C, Dolara P, Giannini
A, Biggeri A, Salvadori M, Clune Y,
Collins KJ, Paglierani M, Caderni G.
Antitumorigenic activity of the
prebiotic  inulin enriched with
oligofructose in combination with the
probiotics Lactobacillus rhamnosus and
Bifidobacterium lactis on
azoxymethane-induced colon
carcinogenesis in rats. Carcinogenesis.
2002 Nov;23(11):1953-60.



3
Goto T, Fujiya M, Konishi H (

), Sasajima J, Fujibayashi S,
Hayashi A, Utsumi T, Sato H, lwama T,
Ijiri M, Sakatani A, Tanaka K, Nomura
Y, Ueno N, Kashima S, Moriichi K,
Mizukami Y, Kohgo Y, Okumura T. An
elevated expression of serum exosomal
microRNA-191, - 21, -451a of
pancreatic neoplasm is considered to be
efficient diagnostic marker, BMC
Cancer, 18(1):116, 2018
Ijiri M, Fujiya M, Konishi H (

), Tanaka H, Ueno N, Kashima S,
Moriichi K, Sasajima J, lkuta K,
Okumura T. Ferrichrome identified from,
Lactobacillus casei ATCC334, induces
apoptosis through its iron binding site
in gastric cancer cells, Tumour Biol,
39(6):1010428317711311, 2017
Konishi H, Fujiya M, Tanaka H, Ueno N,
Moriichi K, Sasajima J, Ikuta K, Akutsu
H, Tanabe H, Kohgo Y. Probiotic-derived
ferrichrome inhibits colon cancer
progression via JNK-mediated apoptosis,
Nat Commun, 7:12365, 2016

2

Konishi H, Fujiya M, ljiri M, Tanaka
K, Fujibayashi S, Goto T, Kashima S,
Ando K, Takahashi K, Ueno N, Sasajima
J, Moriichi K, Tanaka H, lkuta K,
Okumura T, Ferrichrome, a tumor
suppressive molecule derived from
Lactobacillus casei, inhibits the
progression of colorectal cancer via
the endoplasmic reticulum stress
pathway, Digestive Disease Week,
2017( )

Goto T, Konishi H, Sasajima J,
Fujibayashi S, Utsumi T, Sssto H,
Sugiyama Y, lwama T, Ljiri M, Takahashi
K, Tanaka K, Sakatani A, Nomura Y, Ueno
N, Kashima S, Takauji S, Moriichi K,
Fujiya M, Okumura T, Serum Exosomal
microRNA-191, -21, -451A are Efficient
Diagnostic Marker of Pancreatic
Neoplasm, 47th Annual Meeting of the
American Pancreatic Association, 2016

( )

2016-9224

o

PCT/JP2017/1803

KONISHI, Hiroaki

30777181



