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[ Abstract ]

Pyroptosis was discovered as caspase-1-dependent cell death of macrophages that were
infected by intracellular pathogens such as Salmonella Typhimurium. However, pyroptosis
has been observed in other cell types including T cells, intestinal epithelial cells and various
cancer cell lines. Morphologically, pyroptosis resembles necrosis rather than apoptosis.
Because pyroptotic cells release inflammatory cytokines such as IL-1p and IL-18 as well as
intracellular inflammatory substances called DAMPs or alarmins, pyroptosis is inevitably
inflammatory cell death as opposed to apoptosis that is often described as non-inflammatory
cell death. Recent reports revealed that in addition to caspase-1, caspase-4 and 5 in humans
and caspase-11 in mice mediates pyroptosis. Furthermore, it was discovered that these
caspases (caspase-1, 4, 5, 11) cleaves a common protein substrate, gasdermin D (GSDMD),
and the resulted N-terminal fragments of GSDMD form pores in the plasma membrane to
induce pyroptosis.

Interestingly, while the caspase-4/5/11-mediated pyroptosis is highly dependent on
GSDMD, we have found that activation of caspase-1 induces cell death in GSDMD-KO cells.
Recently, we demonstrated that this caspase-1-mediated and GSDMD-independent cell death
i1s apoptosis dependent on Bid, caspase-9 and 3, but not on caspase-2, 6, 7 and 8. It was
previously reported that cortical neurons cultured under oxygen-glucose deprivation (OGD)
conditions exhibit caspase-1-dependent apoptosis accompanied with caspase-3 and Bid
cleavage. We found that wild-type cortical neurons express caspase-1 but little GSDMD, and
Bid-KO neurons as well as caspase-1-KO ones are resistant to OGD treatment. In addition,
wild-type bone marrow-derived mast cells, which express GSDMD at very low levels, exhibit
Bid-dependent apoptosis in response to caspase-1 activation by LPS + nigericin stimulation.
There results revealed that activated caspase-1 induces Bid-dependent apoptosis in both
artificially and naturally GSDMD-deficient cells, although the same elicits
GSDMD-dependent pyroptosis in  GSDMD-sufficient cells (Nat Commun, 2019).
Nevertheless, caspase-1 activation induces reduced and delayed apoptosis in
GSDMD/Bid-double KO cells compared to GSDMD-single KO cells. We found that
caspase-1-mediated apoptosis in GSDMD/Bid-double KO cells is caspse-7 dependent,
indicating multiple back up mechanisms for caspase-1-dependent cell death (Microbiol
Immunol, 2019).
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ZIVETIZ, GSDMD KR~ 7 1 7 7 — UK ML Tld, 7 A —8 1 OifME
LIz & v Bid IKIEMB L OIHEFEET R b= ANFESN L2 L2 R L TE T,
AAEFE 13 #R a0~ 2 FRIIaIE D 2 —F 1 #FKB LTV A28, 553k GSDMD %
HE L TE LT, BAR -~ AERRMEZEMMRE RE - 7L a—ARZHKMET
B LAl A~ o AEHilsk~ X Miildad LPS+=7" U > > TR L7856
2, BANR=F 1 BLXOBUAKFMICT R b= ARFEINDL 2L LE
(Nat Commun, 2019), £7-. GSDMD/Bid _EXE~TV AD~r/n 77—V % H
VN, GSDMD % Bid & f77E L7 WA Cld, 7 A/ X—F 1 OFFMHALIZ L D B A R—F
TR T R = 2ANFEEIND 2 L 2 R L7~ (Microbiol Immunol, 2019) ,

2. BHARGEISE BT 55— —HEH KIF11 O&%E|OfENT

NRA 0 b=V AV T FREMER & U CHEEL -t — X% —EA KIF11 NEHED
NLR /SR 7 = A Z 3 5 fJREME 2 MGE L 7=, 2Ot eiE deta b SRS R B &
Y PLA 75T NLRC4, NOD2,NLRP3 & KIFIl ANTEMEZ X7 LUV THEE T 5 2 &
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[ Abstract]

HGF (Hepatocyte Growth Factor) and MET receptor as target molecules, our research is
focusing on 1) discovery of new physiological function of MET, 2) elucidation of dynamic
structural base for MET receptor activation, 3) discovery of cyclic peptides for HGF/MET and
application to theranostics (therapeutics and diagnosis by the same molecule). Our research
progresses in 2019 are followings. (1) HGF-inhibitory Peptide-8 (HiP-8), a macrocyclic
peptide which specifically binds to active two-chain HGF (tcHGF) but not inactive single-
chain HGF (scHGF) was identified. HiP-8 could detect tcHGF in cancer patients’ tissues and
showed an excellent property as a molecular probe for PET diagnosis in cancer model. HGF
showed dynamic domain movement in high-speed atomic force microscopy, whereas HiP-8
captured HGF and changed it to be static. HiP-8 seems to be an excellent molecular tool for
cancer diagnosis. (2) Localization of tcHGF in the stomach was revealed, by using monoclonal
antibody selective for tctHGF. HGF promoted the survival and growth of gastric stem cells,
tcHGF and pMET (active MET) localization overlapped with gastric stem cells. The results
suggest the importance of tctHGF in the regulation of regeneration and stem cell behavior in
the stomach. (3) The significance of MET extracellular mutations are largely unknown. We
found that V370D mutation in the MET impairs the functional association with HGF and is
therefore a loss-of-function mutation. This mutation changed the dependence of cell
growth/survival on signaling molecules, which may promote cancer cell characteristics under
certain conditions. (4) MET receptor participates in inflammatory cytokine production and
innate immune response upon
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1. HiP-8 45 « fEFIRESE « oA A= 7
HGF | ZRIBEIA single-chain HGF (scHGF) & L THribh 4, 28 Afiifs 5 Clg i
two-chain HGF (tcHGF) |ZZ&H#i X415, tcHGF ([ZE#IRAICHES « BAE 3 5 HGF-
inhibitory Peptide-8 (HiP-8) #Hf§ L7z, HiP-8 ' m—7 (%*Cu-HiP-8) 725 NZE
NS AR Z BT D5 8 N HGF / > 7 A o~ 2% H\W\ = PET f##r7 5, HiP-8
IE tcHGF 72 & ONZIEMAL MET Z M3 28N =280 7Y — il 5 2 & %W
LT LT, £, msEFHEDBAMEE (AFM) fEHTIC L Y, HiP-8 (X HGF O 4
AF Iy Iy rEErm HET S 2 L2 R L7z (Nat Chem Biol, 2019)

2. tcHGF ik & 23 ABRRS I NBR BE T ik

M RAE O T V&2 VT, TSI SRR 1 & 1 U 7o Il i 87 -V
HEC o> HGF FEA#5E & scHGF 75 tcHGF DA #IEE, tcHGF DL « RTEIC—
B4 2 MR O NMEE 2 1 =— O RfEEZH 52002 Lz, tcHGF QAT
=y FRICEE 2 ERE R B2 615,

3. FREIETE M ME RO _ RS I d5 1 D tcHGF D& H|
scHGF |3 B # i i A2 JRFET 25— 7, tcHGF 1% Lar5 B B ks M fn U %
IZRIE LTz, F£7-, Lgrs BAFEG®RMIE T MET IEME(LARO BN D & & 12 HGF
IXANHT A R ERE L2 05, tcHGF O JRFTAIA K 2/ L 7= MET 1&M:
{LIL E R E Rz ia O filE B 535 Z EBNRIB S D (Int J Mol Sci, 2019)

4. Non-canonical MET #&1& % 4 L 7= H SR 502 il 15
(1) RNA 7 A )b A &Y 2 Rl % 2 A8 RNA OFIPNE AIZ X 0 RIEMEY A b A
A UPEENFE SN D HRWEISEAN, MET REBTIKTT 2528, (2) BARGER
ZVEIX MET fifBN KA A 3B 592 0D MET B IKF 1 v % —BIntk
IR L RN L2 R L7z, MET S8R AT L7z 2 A4H RNA B ARG INE 1T,
X —VIRIFEH S 7 VRS L 13N TH Y, MET O LWAERERETH 5,

5. M ABRE TR Sz MET #ilfast SEMA iR V370D 25 B O fighr

MET S R OIS LIZ O T ORKEE « BRITIFEAEARITH D, MET Ml
F4 V370D £ E 2 AT LTRE R, 2 O BARIT HGF 12X 2 8 4 2K - 72 loss-
of-function TH ¥, V370D ZE|Z L5 MET &AL AR EN AL « BIEONEEY 7
IARAFPEICE L, DAERICES T 2 faetE R =5 (Cancer Sci, 2019)
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2. HiP-8 231V — /L& T 54 A—2 2 JiEHAIK
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[ Abstract )

Lung cancers often metastasize to the brain and present aggressive clinical courses.
Epidermal growth factor receptor (EGFR) inhibitors show certain effects in the treatment of
lung cancers with EGFR mutation, however, the problem of drug resistance still remains to be
solved. The treatment strategies become complicated once cancer cells acquire robust drug
resistance with additional genetic mutations, therefore we crafted an initiative to target initial
resistance rather than acquired resistance to reduce the number of surviving cells, which can
be the source of recurrence. Brain metastasis models of PC9 and PC9-BrM3 human lung
cancer cells very well respond to gefitinib, an EGFR inhibitor, however, small number of cell
survive as minimal residual diseases (MRDs). Intriguingly, we find that the surviving cells
have not acquired any intrinsic resistance during the responding phase, suggesting that these
cells have been temporally tolerating the drug in the brain microenvironment. We also find
that MRDs are surrounded by reactive astrocytes, which are marked with enhanced
expression of glial fibrillary acidic protein (GFAP).

To date, there is no proper system to evaluate cancer cell-astrocyte interaction in vitro
because astrocytes lose the original phenotype and plasticity when cultured under
conventional conditions. Here we develop a novel system and cultured astrocytes as mixed-
glial cells on soft-substrates, where the astrocytes can maintain the plasticity. With this new
culture method, we conduct long-term cancer cell-astrocyte co-culture experiments to
investigate the mechanisms underlying the drug tolerance against EGFR inhibitors. We
identify target molecules in the brain microenvironment to eliminate MRDs to obtain

complete cure for lung cancer brain metastasis.
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% DNMT1 FEELINH] AR 3 AL DO ATF  (pro-survival) & HEFEANE]  (anti-
proliferative) DJRK & 72 2B FRALFHFET L L PH LN LT, BlfE, Z
@ DNMTI | &2 R U ' — LTI NAMIEO ) 7 75 2> 7 L HIIALT -
IRIRHEAE IC BT 2 im L a2 BT CTh 5,

(2) BT A baH A MEFEEOMENT & IR A A o SRS o fig e
EGFR R %2474 5 b MMl AMEKE PCY 35 X OV PCO-BrM3 O fiM#xfs 31X EGFR
HEHR (757 4 F=7) ICRAHTISET 508, DAMBIIGERIZITHEAE L TEHT
BAEAR IS 218 CIUNERFRZA (MRD) 2 TERCT 5, %%FK&W’%é
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