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Recycling valuable materials from electronic waste
(e-waste) and plastic waste is a challenge of the
modern world, with e-waste being generated in
(20-50 million
world-wide in 2008) and plastic waste now accounting

increasing volumes tonnes/year

for more than 10% of municipal waste (in 2010).
However, formal recycling of these materials is still
limited due to the waste

labor intensive



dismantling/sorting, and a large amount of waste is

exported to developing countries for recycling.
Informal recycling sites with large-scale uncontrolled
waste processing (grinding, melting) and burning of
unwanted plastics have become emerging hotspots
where complex mixtures of hazardous substances,
including not only toxic additives but also secondary
contaminants, are released (Fig. 1). A comprehensive
assessment of the emission of pollutants and potential
human exposure risk in these recycling sites is urgently
needed.

Identifying and monitoring pollutants of concern
released from informal waste recycling is challenging,
considering the large number of chemicals involved
and their limited toxicological data. Most studies to
date focused only on persistent organic pollutants
(POPs) under the Stockholm Convention (e.g. PBDE
with
well-known toxicity (e.g. polyaromatic hydrocarbons —

flame retardants, dioxins) and contaminants
PAHs). However with recently developed in vitro
bioassays, there are increasing evidences of other
non-persistent plastic additives such as phosphorous
flame retardants (PFRs) and plasticizers affecting
estrogen, androgen, thyroid homeostasis and other
endpoints (Fig. 1). At the Laboratory of Environmental
Chemistry and Ecotoxicology, CMES, we employ an
approach combining effect-based bioassays for
evaluation of potential endocrine-disrupting effects
with conventional chemical analysis for identification
of contaminants causing the detected effects. We
investigate the occurrence of dioxin-like, estrogenic,
androgenic, thyroid and glucocorticoid-related activities
in various environmental matrices around informal
waste recycling workshops (indoor dust, air, soil, etc.)
in Vietnam using a panel of Chemically Activated
LUciferase gene eXpression (CALUX) assays based on
(AhR),
androgen, thyroid and glucocorticoid receptors (ER,
AR, TR and GR).

Our results on dioxin-like activities indicate high levels
(in CALUX toxic equivalents or CALUX-TEQs) in
dust from e-waste recycling workshops in Vietnam
(370-1000 pg CALUX-TEQ/g, 3.5-fold higher than in
dust from a reference site), with similar contributions

the aryl hydrocarbon receptor estrogen,

(polychlorinated
PCDD/Fs) and
(notably brominated

by routinely-monitored dioxins
dibenzo-p-dioxins/dibenzofurans or
non-regulated dioxins
dibenzofurans). Results with soil samples indicate that
this dioxin contamination does not significantly spread

further than 10-20 m from the workshops. A large

amount of wunexplained dioxin-like activity was
detected in sediment near an e-waste burning spot,
suggesting toxic contribution by mixed
brominated-chlorinated dioxins (PXDD/Fs) which have
been detected in soil containing e-waste burning
residues using two-dimensional gas
chromatography—time of flight mass spectrometry
(GCxGC-ToFMS) (Fig. 2). Other CALUX results
indicate high frequencies of AhR agonist activities
4.8-26 ng TEQ/g),
(170-830 pg estradiol-EQ/g) and antiandrogenic
activities (55-140 pg flutamide-EQ/g) in dust from

e-waste and plastic recycling workshops, and weak

(non-persistent, estrogenic

activities in other endpoints. Early results with a
human tissue (breast milk) show a specific higher
accumulation of chlorinated and brominated
dibenzofurans in e-waste dismantling women in
Vietnam. Women living in Vietnamese e-waste and
plastic recycling sites also have higher levels of
PAH-like (0.40-16 ng BaP-EQ/g lipid)
antiandrogenic activities (ND-17 pg flutamide-EQ/g

and

lipid) than the reference group (<5 ng BaP-EQ/g lipid
and <8 pg flutamide-EQ/g lipid, respectively).

of these
disrupting activities in both environmental and human

Considering the occurrence endocrine
matrices, the next steps in our study will be to further
identify plastic waste-related pollutants with potential
dioxin-like, PAH-like, estrogenic and antiandrogenic
effects by fractionating the study samples for more
specific identification gas or liquid chromatographic
(e.g. GCxGC- or LC-ToFMS).

exposure risk will also be evaluated for various intake

methods Human

routes such as dust particle ingestion and inhalation.
The to further
development of monitoring frameworks for emerging

results will hopefully contribute

and currently unknown contaminants, improve
governmental/public awareness of the issues regarding
the

establishment of safe and sustainable waste recycling

informal waste recycling, and promote

and management for developing countries.

HEMRERN

<IRIBEHREAEATERFY Liisa Puusepp>
(JSPS fel low)

I am a JSPS fellow Liisa Puusepp from Estonia and
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working at the Centre for Marine Environmental
Studies (CMES) at Ehime University to conduct
(November 2013 — August 2015) my postdoctoral
project named [ Linking neo- and palacolimnology:

studying factors influencing diatom distributions in

lakes of Japan |

I received my PhD in Ecology from Tallinn University
(Estonia) in February 2011 (thesis titled
“Spatio—temporal variability of diatom assemblages in
lake sediments™). I started to work as a researcher in
the Institute of Ecology (IE) at Tallinn University in
2004 and I am a member of the department of
Environmental Research, which mainly conducts
studies to reconstruct the development of lakes through
the recent history and the Holocene, to study human
impact on lake ecosystems and their catchment, to
determine the temporal course and amplitude of
of lakes of different
hydrological regimes using different palaeolimnological

water-level fluctuations
indicators. My duty has been to be responsible for
diatom analysis, in addition, sediment dating and
calibration issues and numerical analyses of datasets.
Major objectives of my studies have been to analyse
forcing factors and mechanisms that could affect the
pattern of diatom assemblages in lakes, including
of lakes
reconstructions of their history through the Holocene.

studies about modern conditions and
Changes in natural and human induced disturbances

affect greatly resilience and stability of natural
environments. Lakes, an example of comparatively
small ecosystems, have also faced several significant
changes through time caused by several factors and
processes. In order to understand nowadays and also
future environmental changes greatly enhance interest
in understanding past

ecosystem response to

environmental changes; and vice versa — without
knowing how environmental change can influence
ecosystems today it is impossible to understand the
dynamics of such processes in the past. Therefore, I
would like to contribute to studies of drivers and
effects of environmental changes in Japan, within
limnic systems using diatom analysis with other

supporting limnological and palacolimnologival
methods. Some of my research questions to seek
answers are: (1) How can diatoms from lake water and
sediments inform wus about changes in selected
Japanese lakes in the recent history, today and future?
(2) How can environmental changes affect ecosystem
and its functions and can we see differences between
different lakes; are certain lake typologies surrounded
by different type of watershed more sensitive to
changes than others? (3) How can changes in terrestrial
ecosystems influence aquatic ones; what roles have
local factors within the lake-catchment ecosystem
played?

One principal objective of this post-doctoral training
is to integrate the cumulative experience from my PhD
project and previous studies (neo- and palaelimnology
and diatom ecology and taphonomy in Estonian and
Latvian lakes) with new competencies obtained by
working on Japanese lake ecosystems and issues
concern mainly human impact and differences in
watershed characteristics. During my fellowship 1 will
study to make more clear links between different
disciplines, to transform nowadays knowledge about
ecosystem to the past, definitely 1 will learn several
new techniques and synthesis of data. This will greatly

help me to develop an independent science career in

the field of diatoms, limnology and palacolimnology

and provide the broad and in-depth research

experience.
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My research is expected to yield the following
outcomes: plausible mechanisms how environmental
affect lake
understanding of resilience and stability of lakes under

changes ecosystems, and a basic
different regimes. These outcomes will establish the
knowledge base on ecology of freshwater diatoms and
help to explain changes in diatom assemblages in some
lakes through time in Japan. The expected outcomes
are invaluable for both the advances in basic science
and plans for sustainable management of the lakes.

The information about my publications, experiences,
projects etc. are added in CV at Estonian Research
Portal www.etis.ee.

The Japan Society for the Promotion of Science
(JSPS) is gratefully acknowledged for giving me an
opportunity to work at Ehime University. My host Dr.
Michinobu Kuwae and Dr. Narumi Tsugeki-Kuwae are
sincerely acknowledged for their great support. My
thanks are also going to my colleagues at CMES at
Matsuyama and at IE at Tallinn.

[The 3™ international workshop on microbiology
for young scientists at Center for Ecological R
esearch, Kyoto University ]

Ngo Vy Thao (ZAREZRARHTERFY
2R 0 — R ELREREEHE)

BIFHMERT7 OTRE

The 3rd international workshop on microbiology for
young scientists was held at Center for Ecological
Research (CER), Kyoto University on 18 November
2013. This time, the workshop themed “Big microbes”
was aimed to draw attention to protists who have been
recently suggested to play fundamental roles in
microbial food webs, but not well characteried yet. In
order to achieve a comphrehensive view on these
microorganisms, it is essential for scientists to refer to
others’ research and collaborate with those from
different disciplines. Therefore, this workshop provided
a link between young scientists and experts on the
concerned research field.

The workshop has attracted young scientitst from 4
countries, including Japan, Indonesia, Bangladesh and
Vietnam, studying and working at different universities
in Japan. Not like the other workshops or symposia,
this workshop was concentrated on a specific research

theme within 1 day so that the attendees were able to

listen to all the presentations. This is definitely the
advantage point for scientists concerning the workshop
theme to gain their background. Moreover, 2 precious
keynote entitled “The
microscale interactions for aquatic food web dynamics

lectures importance of
and matter cycling” and “Big microbes, but small
fungi: Diversity and functions of chytrids in aquatic
ecosystems” given by Dr. Hans-Peter Grossart and Dr.
Maiko Kagami, respectively, have provided inspiring
and abundant information to the audiences. Toward
this
workshop has given the young scientists who are

acquiring the international competiveness,
lacking of experiences a friendly chance to learn the
insights from top well-known scientists and interact

actively and freely with foreign researchers.
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