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* Ishibashi H et al. 2011. Environ Sci Technol. 45(7):
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Guo Jiahua ({EZEBZ - EIEARHTERFT)

I got a bachelor degree of Environmental Engineering in
Northwest University (China, 2011), followed by a master
course in the same area in University of Nottingham (UK,
2012). I continued a PhD course under the supervision of Prof.
Alistair Boxall and Dr. Katherine Selby in University of York
(UK), where my research interests moved from engineering to
science with the emphasis on ecotoxicology. After being
conferred a PhD degree in 04/2016, I came to CMES working
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with Prof. Iwata Hisato as a
research  fellow in  the
Laboratory of Ecotoxicology
on 05/2016.

My PhD studies focused on
Impact of pharmaceuticals on
algal species. Trace amounts |
of activated pharmaceutical
ingredients (APIs) have been
reported in aquatic
environments worldwide, and
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their toxicity to non-target organisms is of increasing concern.
Algae are primary producers in aquatic food chains, and as
such are very sensitive to external disturbance. The
understanding of the adverse effects on the algal species such
as growth and physiological effects is vital to understand the
risks of APIs in the aquatic environment. This study therefore
describes desk-based studies and a series of laboratory
experiments to characterize the risk of APIs, and to investigate
the effects of APIs on a wide range of algal species. In the
desk-study, a
ecotoxicological data of APIs to algal species was initially

review summarizing the available
performed, where differences in the sensitivity of the algal
species towards API exposures were found. After that, an
approach for prioritizing APIs and associated metabolites in
the UK environment was developed, where three major-use
antibiotics lincomycin, tylosin and trimethoprim that pose a
potential threat to algal species in the natural environment were
identified for further experimental investigation. Laboratory
experiments were then conducted to investigate the effects of
three antibiotics on the growth and physiology of a range of
algal species from chlorophytes, cyanobacteria and diatoms.
Risk arising from the antibiotic mixture in the European
surface waters was characterized. In conclusion, three
major-use antibiotics could cause inhibitory effects on both
algal growth and physiology. At environmentally relevant
concentrations the antibiotic mixtures can pose potential risks
in European surface waters.

In CMES, T moved to work with a personal care product,
triclosan (TCS), which has been widely used as an
antimicrobial for a couple of decades. The aims of my
research Hazard assessment of TCS on chicken embryos by systems
toxicology approach are to elucidate the toxic mechanism of
triclosan on the avian embryos via transcriptome and
proteome analysis.

TCS that has been used an ingredient for personal care
product is widely distributed in the environment. A recent
study reported the occurrence of TCS in four biotic samples
(carthworm Lumbricus whole body, deer mice Peromyscus
maniculatus liver, eggs of European starlings Sturnus Vulgaris
and American kestrels Falco sparverius) collected from the
experimental site amended with municipal biosolids for 7
years, where the concentrations ranged from 4.2 to 42.8 ng/g
wet weight in comparison with less than limit of detection to
5.9 ng/g wet weight in a reference site. Previous publications
investigating the adverse effects of TCS have so far focused

only on rodents, and studies targeting avian are missing. The
lack of such a case makes it difficult to elucidate the molecular
mechanisms for risk assessment.

Given the evidence of TCS — induced hypothyroxinemia
in rodents, an adverse outcome pathway (AOP) of TCS was
proposed in rat hepatoma cell line. TCS nitially interacts
with nuclear receptor CAR, which activates CAR - mediated
genes involved in xenobiotic metabolism with the
consequence of up — regulation of hepatic catabolism and
attenuation of down-stream thyroid hormones. In addition,
activation of nuclear receptor CAR by TCS in mouse liver
also accounts for enhancing hepatocyte proliferation and
fibrogenesis, which can be the driving force for developing
advanced liver disease. Several studies indicated that an
orthologue of mammalian CAR was also conserved in avian,
known as chicken xenobiotic receptor (CXR), activation of
which is likely to induce avian hepatocyte disease. To assess
the toxic effects and elucidate the underlying mechanism, in
this study we proposed an in ovo model to evaluate hazard of
TCS in avian species. Egg — injection studies are valuable for
risk assessment of lipophilic environmental contaminants
due to their frequent occurrence in avian eggs. Elucidation of
TCS - induced effects on the development of chicken
embryos can be directly applied for determination of
potential risk to wild birds. To achieve this goal, we
evaluated the expression of genes responsive to TCS by
hepatic transcriptomic profile and the hepatic distribution of
TCS was confirmed by instrumental analysis.

Bak Su-Min ({bZ%52 - BEARITARFT)

I am Bak Su-Min, who has
been working as a researcher
since April 01, 2017 after
obtaining a doctorate (Ph.D.) _i
at the Kyung Hee University H
in Korea. 1 would like to ==
introduce my brief ==

self-introduction, current
research contents, and future
aspirations.

From March 2010, when I :
joined ecotoxicology laboratory as a master course student of

Kyung Hee university, I studied about dioxin receptor, ‘aryl

_4_



hydrocarbon receptor (AHR)’ and its various responses in
the fish species. Red seabream  (Pagrus major, E4if) is a
representative marine species that has well studied about
their in ovo toxic effects by dioxin like compounds (DLCs)
in the Center for Marine Environmental Studies (CMES),
Ehime university. | have been studying together with CMES
about red seabream AHRs for seven years to develop the in
vitro/ in silico analysis system for risk assessment based on
the red seabream AHR-signaling pathway.

With the increasing the concems about the marine
environmental contamination, marine organisms such as fish
species are issued due to their high risk potential to the
contaminant.  The toxic effects of common marine
environmental pollutants such as polychlorinated biphenyls
(PCBs), dioxins, polycyclic aromatic hydrocarbons (PAHs),
and furans are linked with the AHR.

The AHR is a transcription factor that responses to
exogenous and endogenous ligands and induces changes in
the cell function via regulation of various target genes such as
cytochrome P450 1A (CYP1A). AHR-dependent CYP1A
induction is regarded as an indicator of DLCs toxicity due to
its high correlationship'. Therefore, ligand-AHR binding
affinity and transactivation potency of CYP1A are regarded
as a key determinant of toxic potential of ligands.

AHR is evolutionarily conserved protein from C.elegans
to human. Besides, AHR-signaling pathway also conserved
among vertebrate. In spite of this high conservation, fish
possess at least two AHR isoforms not like mammalian.
Therefore, to develop risk assessment system based on the
AHR-signaling pathway in fish, the toxic mechanism via
multiple AHR-signaling system are needed to be understood.
CMES has been conducting the preceding research to
investigate the biological effects of chemical exposure on
various wild life based on the AHR-signaling pathway. One
of the major wild life species focused by CMES is red
seabream due to the limited information in marine fish.

CMES previously reported
2,3,7 8-tetrachlorodibenzo-p-dioxin (the most potent dioxin
ligand) exposed red seabream embryo showed
developmental toxic effects including mortality, yolk sac
edema, reduced heart rate, shortened snout, underdeveloped
fin, heart, and lower jaw2 and identified two red seabream
AHR isoforms (AHR1 and AHR?2) with their different tissue
distributions’.

Based on these previous data, I developed the in vitro/ in

silico analysis system for estimating potential risk by making
each rsAHR isoform-derived ligand profile. From in vitro/ in
silico analysis system, I revealed that both rsAHR isoforms
show the clear induction of the CYP1A reporter vector that
means both sAHRs are functional to mediate the biological
and toxic effect. The AHR isoform specific ligand- and
dose-dependent transactivation potencies in red seabream,
suggesting a contribution of both AHR isoform to toxicities
of DLCs and have species differences in DLCs sensitivity
compared other fish species. These suggested that in silico
analysis and in vitro reporter gene assay are useful approach
as an alterative risk assessment method acceptable to
various species, isoforms, and ligands.

Continuously, I discovered an autoinduction mechanism
of AHR signaling in red seabream which is very important to
understand the AHR-mediated toxic effects in fish and this
finding was published in Archive of Toxicology. Including
these researches, I have already published six research papers
in top tier journals of environmental toxicology.

Recently AHR is re-issued its importance as regulator in
many biological processes, including xenobiotic metabolism,
development, cellular differentiation and proliferation, and
the immune response. Especially the relationship between
AHR and immune system, there are limited data in fish
species. At CMES in Ehime university, [ am going to study
in depth about the regulation of the immune system via AHR
in red seabream to establish more effective aquaculture
method that activates the immunocompetence by
administering naturally-occurring non-toxic AHR ligands to
farmed fish and by conferring resistance to infections. For
this, I plan to do in vitro and in vivo experiments using red
seabream juvenile exposed to naturally-occurring AHR
ligands. I think in vitro to in vivo explanation and/or
extrapolation in red seabream could support and suggest to
more insight of the AHR-mediated biological effects
regulation in marine fish. I am glad to challenge this topic
with CMES. &5 ZH L BV LETS

'Rifkind, A. B. (2006). Drug metabolism reviews, 38(1-2), 291-335.
2Yamauchi, M., Kim, E. Y., Iwata, H., Shima, Y., & Tanabe, S. (2006).
Aquatic toxicology, 80(2), 166-179.

® Yamauchi, M., Kim, E. Y., Iwata, H, & Tanabe, S. (2005).
Comparative Biochemistry and Physiology Part C: Toxicology &
Pharmacology, 141(2), 177-187.
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