This document is downloaded from DR-NTU (https://dr.ntu.edu.sg)
Nanyang Technological University, Singapore.

Exposure to Pb-halide perovskite nanoparticles
can deliver bioavailable Pb but does not alter
endogenous gut microbiota in zebrafish

Patsiou, Danae; del Rio-Cubilledo, Cristina; Catarino, Ana Isabel; Summers, Stephen; Afiq
Mohd Fahmi; Boyle, David; Fernandes, Teresa F.; Henry, Theodore B.

2020

Patsiou, D., del Rio-Cubilledo, C., Catarino, A. |., Summers, S., Afig Mohd Fahmi, Boyle, D, ...
Henry, Theodore B. (2020). Exposure to Pb-halide perovskite nanoparticles can deliver
bioavailable Pb but does not alter endogenous gut microbiota in zebrafish. Science of The
Total Environment, 715, 136941-. doi:10.1016/j.scitotenv.2020.136941

https://hdl.handle.net/10356/138040

https://doi.org/10.1016/j.scitotenv.2020.136941

© 2020 Elsevier. All rights reserved. This paper was published in Science of The Total
Environment and is made available with permission of Elsevier.

Downloaded on 09 Apr 2024 18:08:09 SGT



Exposure to Pb-halide Perovskite Nanoparticles Can Deliver Bioavailable

Pb But Does Not Alter Endogenous Gut Microbiota in Zebrafish.

Danae Patsiou?, Cristina del Rio-Cubilledo?, Ana lIsabel Catarino!, Stephen
Summers?3, Afiqg Mohd Fahmi?, David Boyle#, Teresa F. Fernandes!, Theodore

B. Henry®

YInstitute of Life and Earth Sciences; School of Energy, Geoscience, Infrastructure and Society,

Heriot-Watt University, Edinburgh, EH14 4AS, UK

?Institute of Mechanical Process and Energy Engineering, School of Engineering & Physical

Sciences, Heriot-Watt University, Edinburgh, EH14 4AS, UK

3Singapore Centre for Environmental Life Science Engineering, Nanyang Technological

University, 637551, Singapore
“School of Biological and Marine Sciences, University of Plymouth, Plymouth, PL4 8AA, UK

°Department of Forestry Wildlife and Fisheries, and Center for Environmental Biotechnology,

The University of Tennessee, Knoxville, TN 37996, USA

Pb Toxicity after Perovskite Nanoparticle Exposure.
Corresponding author:

Theodore B. Henry, Room 7, John Muir Building, Heriot-Watt University, Edinburgh, EH14

4AS, United Kingdom

Email: t.henry@hw.ac.uk, Tel: +44 (0) 131 451 4315



mailto:t.henry@hw.ac.uk

100

20
80
70
S
X 60
g
£ — . —FALB
S 40
2 - ==<MAL
30
LEAD
20
10
0 T T 1
0 50 100 150 200
* .
Pb 2* concentration (mg/L)
Figure 1
A 60 12
c . CE
250 B 1 e, e
g ' § Y el
o B e
£ 40 . £os e O,
3 . e
. =% Lo
S 30 ¥ =0.8667x+6.8335 406 y=-0.0134x+1.0581 ‘o
w e R?=0.9104 ] R?=0.9257
.% 20 o . E os
e o £
N 10 e T o2
C 3
oe 0
0 10 20 30 40 50 60 0 5 10 15 20 25 30 35
Pb?* concentration mg/L Pb2* concentration (mg/L)
B ® LEAD ¢ MALl x MALB BOFALB D @LEAD O MALI X MALB @FALB
o % c 3
2 40 ° o -
a8 a 25
o 35 y=0.4746x+5.9258 H
%30 R?=0.3302 % 5
@ 25 X e @
s O o e S 15 y=-0.0168x+0.9306
20 ° 0o N ] R?=0.1427
o X PR E Q X .
Bis a0, Qoo 2oakx. o x
3O 2 ‘!‘»-s"i:"};"‘% ° B Bos O x TRl o
N s ...nqj o O [} s ﬁ. o O o TE [
5 o )
o8 s 0 <
0 10 20 30 40 50 0 10 20 30 40 50

Pb?* concentration (mg/L) Pb?* concentration (mg/L)



Figure 2

18 -
16
14
12

mi2 relative expression

1.5 4

05

o N B~ O 0
I

25 4

A

Females

CTRL MALI MALB

Males

!imi L. ii 0

MALI MALB

Figure 3

F*kk
/M
—

|t P i ﬂia

FALB

FALB

k
k

LEAD

LEAD

2 -

15 4

=4
wn =

ala-d relative expression
w
w o

g
«n

N

ﬂli M

[

w

B
Females 02d m4d m14d
CTRL MALI MALB FALB LEAD
D
] males

MALB FALB LEAD



Shannon-Weiner (H) Index
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