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HIGHLIGHTS

GRAPHICAL ABSTRACT

Human skin is exposed to TDCPP-
containing dust on a daily basis;

We examined effects of TDCPP on nor-
mal human skin keratinocytes (HaCaT);
TDCPP decreased cell viability, and in-
duced cell cycle arrest and apoptosis;
TDCPP enhanced the expression of apo-
ptosis related genes Bax and Caspase3;
TDCPP decreased the expression of cell
cycle related genes cyclin D1, CDK2, and
CDKB.
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Tris( 1,3-dichloro-2-propyl) phosphate (TDCPP), a widely used organophesphorus flame retardant, has been fre-
quently detected in the environment including indoor dust. Long-term exposure to TDCPP-containing dust may
adversely affect human skin, however, little is known about its potential cytotoxicity. In this study, human skin
keratinocytes (HaCaT) were employed to study TDCPP-induced cytotoxicity and associated mechanisms. The ef-
fects of TDCPP on cell morphology, viability, apoptosis, and cycle, and the mRNA levels of apoptosis (Bcl-2, Bax
and Caspase-3) and cell cycle (cyclin D1, CDK2, CDK4 and CDKG6) regulatory genes were investigated. The results
showed that TDCPP caused a concentration-dependent decrease in cell viability after exposing to TDCPP
>100 pg/mL for 48 h, with a median lethal concentration of 163 pg/mL (LCsp). In addition, TDCPP induced cell ap-
optosis and arrested cell cycle in the GO/G1 phase at 16 and 160 pg/mL by enhancing Bax and Caspase-3 expres-
sion besides inhibiting cyclin D1, CDK2, CDK6 and Bcl-2 expression. Our results showed that TDCPP-induced
toxicity in HaCaT cells was probably through cell apoptosis and cell cycle arrest. This study provides information
on the toxicity of TDCPP to human skin cells, which may help to reduce its toxicity to human skin.

© 2020 Elsevier B.V. All rights reserved.

* Correspondence to: P. Xiang, Yunnan Key Laboratory of Ecological Environment Evolution and Pollution Control in Mountainous Rural Areas, Institute of Environmental Remediation
and Human Health, Southwest Forestry University, Kunming 650224, China.
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The interaction of MYB, bHLH and WD40 transcription factors in red
pear (Pyrus pyrifolia) peel
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Abstract

Key message Sunlight enhanced peel color and significantly up-regulated the expression of PyMYB10 and PybHLH
genes, MYB-bHLH-WD40 transcriptional complex forms in the light and is invelved in regulating anthocyanin
accumulation in the peel.

Abstract Anthocyanin is the major pigment in the peel of Yunnan red pear (Pyrus pyrifolia (Burm.) Nak.). A transcriptional
activation protein complex, involving members of the transcription factor classes of MYB, bHLH and WD40, regulates
anthocyanin biosynthesis. This complex was examined in the peel of red pear. In order to clarify the interaction of PyYMYB10,
PybHLH and PyWD40, fruit were bagged then peel samples collected 0, 3, 5, and 7 days after bag removal. Samples were
used for Western blotting and protein interaction analysis. The results showed that sunlight enhanced peel color and sig-
nificantly up-regulated the expression of both PyMYB10 and PybHLH genes. Co-immunoprecipitation (Co-IP) analysis
showed that PybHLH interacted with PyMYB10 or PyWD40, and PyMYB10 interacted with PyWD40, Using onion cells
as a model system, bimolecular fluorescence complementation (BiFC) confirmed these interactions and showed that the
interaction localized to the nuclei. GST Pull down and Far-Western blotting assays demonstrated that PybHLH interacted
with PyMYB10 or PyWDA40, respectively, and PyMYB 10 interacted with PyWD40 in vitro. In addition, EMSA assay showed
that PyMYB 10 can directly bind to the promoter of the gene encoding the anthocyanin biosynthesis enzyme anthocyanidin
synthase (PyANS). Taken together, these results showed that the ternary complex of PyMYB10, PybHLH and PyWD40
transcription factors forms to regulate anthocyanin biosynthesis and accumulation in Yunnan red pear.

Keywords Yunnan red pear - Anthocyanin biosynthesis - MBW complexes - Protein interaction - Transcription factor

Introduction

Fruit color is an important aspect of appearance. Red pear
(Pyrus pyrifolia (Burm.) Nak.) peel is favored by the major-
ity of consumers because of its association with taste and
nutrients, The color of pear peel is influenced mainly by

< Kunzhi Li

likunzhi63@126.com

Biotechnology Research Centre, Faculty of Life Science
and Biotechnology, Chenggong Campus, Kunming
University of Science and Technology, Chenggong 650500,
Kunming, China

School of Ecology and Environment, Institute
of Environmental Remediation and Human Health,
Southwest Forestry University, Kunming 650224, China

Yunnan Academy of Agricultural Sciences,
Kunming 650205, China

Plant and Food Research, Mt Albert Research Centre, Private
Bag 92169, Auckland, New Zealand

Published online: 11 June 2021

the composition and content of anthocyanin (Steyn et al.
2005). Previous studies have shown that these anthocya-
nins are cyanidin-3-galactoside and peonidin-3°-semi-
galactoside, althougth recently, Zhang et al. (2012) verified
cyanidin-3-0-galactoside as the anthocyanin in Yunnan
Red Pear. Anthocyanins have been implicated in having
roles in anti-cancer, anti-oxidation and anti-inflammatory
responses (Kano et al. 2005). Therefore, better red skin pear
cultivars have become a research objective for several breed-
ing programs.

@ Springer
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Abstroct:

Biological tomicity and high freqencr detection of trpical organcphosphoras flame
retardants (OPFEs) in indoor dust have attracted extensiwe attention Skin absorption is
an important romte for homen ezposure to OPFE= polluted indoor dust. Howerer, loman skin
bicarailability of OFFF=s in indoor dust and their adrerse effects on hmman skin cells
5till remain Jmown In this propos=al, we will foomus on the skin biocawrailability and tozic
mechanizm of typical OFFEs in indoor dust and aim to : 1) understand the pollution
ctaracteristics of typical OFFRs, and homen skin bicerailability; and 2) fipuwre out the
molecalar mechani=m= of bicawailable OPFE= induced adrerze effect= on human =kin cells.
iwen that, the indsor dust =ample=s were oollected from Ramming, and trpical OFFFE= were
aralrzed by GCMS Then, a three—dimensicral (30) skin cells model was established to
eralate the biocawrailability of skin absorption t¥pical OPFE=. Subsequently, the
molemilayr meclanizms of typical OFFE= induced damapge on homan skin cells was imrestigated
ria transcriptomics combined with molecular technmigues. In short, owr research results
wol d provide an important data fior accurately wnderstanding the hmman skin
bicarailability and tomic mechani=m= of OFFE= in indoor dust.

Wil (FRSH): Ehkl. HHGHEMRN. =8 FERpHED. THEalt.
& T T

Erryords {E B4 ) : Indoor Dust: Organeophosphorus Flame Retardants: 30 Human
Skin Cell Model; Bioawailability; Toxic Mechanism
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