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Figure S1. Scheme of key components of plasmids used in the study with specification of biosensor
plasmids names and regulatory gene source bacteria species. (A) Promoters and genes being in-
serted in the pDEW201 promoter-probe vector with luxCDABE Photorhabdus luminescens genes. (B)
The combinations of promoters and genes inserted in pACYC184 vector. (C) Promoter and [uxR
gene in pGEX-KG derivative.
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The p15Tc-lac vector was obtained by fusion of two PCR products with use of Gib-
son Assembly MasterMix (NEB, USA): the fragment with lacl and Pt from pGexKG was
amplified with Pf and Pr primers (Table S1), and the fragment with p15 ori and Tc' gene
was amplified with Vf and Vr primers from pACYC184.

The p15Tc-luxR1 plasmid was constructed on the base of the p15Tc-lac vector. The
luxR1 gene was amplified with R1f and R1r primers on a matrix of A. logei KCh1 gDNA,
cloned into pAL2-T vector, and transferred to the p15Tc-lac vector at EcoRI site.

The p15Tc-luxR2 plasmid was constructed on the base of the p15Tc-lac vector. The
luxR2 gene was amplified with R2f and R2r primers on a matrix of A. logei KCh1 gDNA,
and cloned into the p15Tc-lac vector at EcoRI/Kpnl sites with use of Gibson Assembly.

The pR2 plasmid was constructed on the base of the pDEW201 vector. Promoter re-
gion of luxI gene (318 bp in length) was amplified with P2f and P2r primers on a matrix of
A. logei KChl gDNA, cloned into pTZ57R/T vector at EcoRV site, and transferred to
pDEW201 by Kpnl/BamHI sites, ensuring that the luxCDABE P. luminescens genes are
under control of Puxr A. logei promoter.

Table S1. Oligonucleotides used for cloning promoters into promoter-probe vector and litR under
Pre promoter in this study.

Nucleotides, which are complementary to the matrix, are given in bold; 5" region of most primers
have adapters for cloning through Gibson Assembly or restriction/ligation.

Pr1:ne Sequence, 5’-3’
Pf AACGCGGAAGCACACCGCATAAATTCCGACACCATC
Pr CACCCGGGTACCTAGTATAGGGGACATGAATTCTGTT
Vi CTATACTAGGTACCCGGGTGATGCTGCCAACTTACTGA
Vr TGCGGTGTGCTTCCGCGTTTCCAGACTTTACGA
R1f GAATTCATGAACTATATCGCTCCTCATGACAC
Rlr GATTATGTAAAAATAAATGAGGGAAGCCAGGT
TAACAATTTCACACAGGAAACAGAATTCATGAGCTTATGCCTACAAGAA
R2f
CTAACTA
R2r GGCAGCATCACCCGGGTACCGAAGTCCGACTGCGTTATTCTACA
pP2f GGCATAAACTCATGTCGTTGTTGG
P2r GTCATCCTGACCCCCTTTAATCTTT

Detailed results of E. coli MG1655 pVFR1 pSVRAF testing during the expeditions

In 2020, two research expeditions to the White and Azov Seas were conducted with
the purpose of searching for acyl-homoserine lactones in environmental samples with the
use of an Al-sensitive whole-cell biosensor based on E. coli MG1655 pVFR1 pSVRAF. List
of samples is given in table S2.

Table S2. Samples collected and analyzed with E. coli MG1655 pVFR1 pSVRAF biosensor during
the expedition to the Azov and to the White Seas.

Azov Sea
Sample Date Place Source
Al 02.08.20 Slit under water
A3 02.08.20 water, 50m. from coast
h fT Bay (47.285962 N., 39.172848 E. -
A6 030820 cashore of Taganrog Bay (47.285962 N., 39.172848 E.) Slit from coast
A7  03.08.20 Water from a puddle in the mud on bank
TAR1 04.08.20 Seashore of Taganrog Bay, Taganrog embankment Taranka fish
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TAR2 04.08.20 Taranka fish
Cl  04.08.20 crucian
C2  04.08.20 crucian
C3  04.08.20 crucian
C4 04.08.20 crucian

GA1 04.08.20 goby
GA2 (04.08.20 goby
GA3 04.08.20 goby

GA4 04.08.20 goby
P1  04.08.20 goby
P2 04.08.20 goby
P3  04.08.20 goby
P4  04.08.20 goby
P5  04.08.20 goby
P6  04.08.20 goby
P7  04.08.20 goby
P8  04.08.20 goby
P9  04.08.20 goby
P10  04.08.20 goby
P11  04.08.20 goby
P12 04.08.20 goby
P13 04.08.20 Bank of the Don, Rostov embankment goby
P14  04.08.20 goby
P15 04.08.20 goby
P16  04.08.20 goby
P17  04.08.20 goby
P18  04.08.20 goby
P19  04.08.20 goby
P20 04.08.20 goby
P21  04.08.20 goby
P22 04.08.20 goby
P23 04.08.20 goby
P24 04.08.20 goby
P25 04.08.20 goby

White Sea
Sample Date Place Source

COD1 22.07.20 codfish

COD2 22.07.20 codfish
S2  22.07.20 saffron cod
H1  22.07.20 herring
H2  22.07.20 Nilmoguba Bay (66.512362 N., 33.150385 E.) herring
H3 22.07.20 herring
H4 22.07.20 herring
Gl 22.07.20 goby
G2 22.07.20 goby
G3  22.07.20 goby
:z i;g;;g Olenevskiy island (66.523172 N., 33.116968 E.) zigzi Zgj
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S5 23.07.20 Saffron cod

S6 23.07.20 Saffron cod

57  23.07.20 Saffron cod
}IE iig;ig Krivoy island (66.512310 N., 33.151998 E.) Whlte;epztitj; char
H6  23.07.20 herring

H7  23.07.20 herring

In the study of the intrinsic luminescence of the samples, it was revealed that with-
out the addition of the bacterial luciferase substrate, decanal, luminescence was observed
in sample P24 (30 rel.units) in sample H5 (870 rel. units), and with the addition of decanal
(0.1%), in samples P7 and P24 (4000 and 1500 rel.units, respectively).

Then luminescence of biosensor cell culture, adding samples, was measured. E. coli
MG1655 pSVRAF pVFR1 was used as a biosensor, in whose cells the expression of the P.
Iuminescens luxCDABE genes are regulated by the A. fischeri LuxR protein with an in-
creased JuxR gene dosage. The cell culture of the biosensor strain was grown in a liquid
LB medium, then divided into 200 pl aliquots in test tubes, to which liquid fractions and
suspensions of the collected samples were added in a volume of 20 ul each. After one,
two, and three hours, luminescence of each sample was measured. The results are given
in Figure S2.
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Figure S2. The luminescence of biosensor cell culture supplemented with 20 puL of environmental
samples (listed in table S1). Ctrl- is a negative control: biosensor cell culture without additives.
Ctrl+(1nM), Ctrl+(10 nM) and Ctrl+(100 nM) are positive controls: biosensor cell culture supple-
mented Al at the final concentrations 1 nM, 10 nM and 100 nM, respectively. Bars in yellow are
samples that caused an increase in luminescence. (A) Series of measurements taken at the Azov Sea
expedition on the 4.08.2020. (B) Series of measurements taken at the Azov Sea expedition on the
4.08.2020 (C) Series of measurements taken at the White Sea expedition on the 22.07.2020 (D) Series
of measurements taken at the White Sea expedition on the 23.07.2020.

It was found that samples A6, C3, C4, GA2, P2, G1, and G2 caused an increase in the
Iuminescence of cells of the biosensor strain E. coli MG1655 pVFR1 pSVRAF. Samples
GA2, P2, and A6 were seeded on a solid media SWT. Three strains, BCh1l, BCh2, and
BCh3, were isolated from obtained cultures, respectively, by ability to induce lumines-
cence of biosensor cells while being located near each other. By sequencing the 16S rRNA
gene with a pair of primers, 5-CGTGCCAGCAGCCGCGGTAATA-3 and
5-GTGTGTACAAGGCCCGGGAACG-3, it was identified that strains BCh1, BCh2, and
BCh3 belong to Aeromonas veronii or Aeromonas hydrophila.



