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In fiscal year 2016, we studied role of cytoglobin (Cygb) on inflammation and fibrosis in the
liver. In particular, since fibroblast growth factor 2 (FGF2) has been identified as Cygb inducer
and deactivates human hepatic stellate cells (HSCs), we have analyzed intracellular molecular
signalings emerged by FGF2 and evaluated in vivo effect of FGF2 against liver fibrosis in

mouse models.

(1) FGF2 induces Cygb, deactivates human HSC cell line (HHSteC) and inhibit their collagen production (in
bubmission). We are able to obtain primary human HSCs from UCL Institute for Liver and Digestive Disease
in collaboration with Prof. Massimo Pinzani. Thus, we evaluated the effect of FGF2 also against primary
HSCs.

(2) FGF2 stimulated FGF receptor type 2 and induced Cygb gene expression via FGFR2-JNK-cJUN
signalings. On the other hand, we showed TGFp reduced Cygb and increased collagen 1A1 via Smad-SP1



signalings. Taken together, it has been elucidated FGF2 and TGF3 compete with each other in Cygb and
collagen 1A1 expression.

(3) We evaluated in vivo effect of FGF2 by administrating it to liver fibrosis model induced by bile-duct
ligation in mice. Two-time injection of FGF2 markedly regressed developed liver fibrosis, which was
accompanied with decrease of collagen 1A1 and TGF mRNA expression.

[2] Effect of Cygb overexpression on hepatic inflammation and fibrosis

We have demonstrated that Cygb deficiency aggravates hepatic inflammation and fibrosis in several mouse
models (Sci Rep 2017;7:41888, Sci Rep 2016;6:24990, Am J Pathol 2015;185:1045, Am J Pathol
2011;179:1050) . Successively, we genenated Cygb transgenic mice (Cygb_mCherry mice) by using Cygb
specific promoter. Cygb _mCherry mice showed minimum fibrosis development in BDL mice compared to
wild-type and KO mice. Fibrosis regression was also remarkable in Cygb_mCherry mice. Taken together, It
has been proved that Cygb plays protective roles in hepatic inflammation and fibrosis in vivo in addition to
cultured HSCs.

[3] Application of recombinant human Cygb (thCygb) to anti-fibrotic therapy

Based on the results of above-mentioned our experiment, we consider that rhCygb might be a possible
candidate molecule to develop the therapy of liver fibrosis regression. Thus, we are performing the following
studies.

1) Effect of His-thCygb on the activation of HHSteC; 2) Incorporation of His-rhCygb into HHSteC?

3) Effect of His-thCygb on rodent models of liver fibrosis; 4) Development of new tag except for His

(1) Among 20,000 chemicals provided from Osaka University library, we have identified compound X, which
inhibits collagen production by LX-2 cells (preparation for patent). Compound X induced Cygb gene
expression, but suppress collagen 1A1 and TGFp mRNA expression in HHSteC. Compound X exhibited its
pharmaceutical action at a few pM order.

(2) Compound X and its analogues were tested for their effect on Cygb and the other fibrosis-related gene
expressions, cytotoxicity, and the function of the liver in detail in order to obtain in vitro POC. In particular, to
analyze the mechanism involved in the pharmaceutical action of compound X, we have identified protein Y,
which is a binding partner of compound X, in HHsteC.

(3) Compound X and its analogues were tested to determine their effects of in vivo liver fibrosis to obtain

POC.

development of microRNA therapy against liver fibrosis. We elucidated that microRNA-29a is able to regress
developed liver fibrosis in rodent models of liver fibrosis induced by CCl4 and TAA (Mol Ther 2016;24:1848).
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