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Methods

whole-genome sequencing and bioinformatics analysis were performed. Its antibacterial activity against

The selenium enrichment capacity of Serratia marcescens HBQT was evaluated. High-throughput

Staphylococcus aureus and Listeria monocytogenes, as well as its growth-promoting effect on mung bean sprouts,
were determined. Additionally, changes in the strain’s susceptibility to drugs such as ceftazidime, biofilm growth and
antioxidant capacity were measured before and after selenite treatment. Results Within 48 hours, Serratia
marcescens HBQT was able to convert 99% of the selenite at a concentration of 3 mmol/L. The complete genome
length was 5117438 bp, with a guanine-cytosine content of 59.51%, and it contained one circular plasmid.
Bioinformatics analysis revealed enrichment of genes related to sulfur metabolism and active transport. The strain
significantly inhibited the growth of Staphylococcus aureus and Listeria monocytogenes (P<0.001) and markedly
promoted the growth of mung bean sprouts (P<0.001). After selenite treatment, the strain’s antagonistic ability
against ceftazidime, biofilm formation capacity and antioxidant capacity were significantly enhanced (P<0.001).
Conclusion Serratia marcescens HBQT exhibits promising biocontrol and plant growth-promoting characteristics.
The whole-genome analysis and phenotypic changes after selenium enrichment lay the foundation for elucidating the

molecular mechanisms by which bacteria antagonize selenite toxicity and generate selenium nanoparticles.
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Fig.1 Genome circle diagram of Serratia marcescens HBQT
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Table 1 Summary of selenite ion content
measurement results

Sk LR Kk LR

(ug/L) (ug/L)
X 1-1 348966.01 HBQT 1-1 27.74
XFHR 1-2 350956.80 HBQT 1-2 32.33
X HE 1-3 347171.50 HBQT 1-3 33.33
X R 2-1 341830.02 HBQT 2-1 35.06
X HE 2-2 344655.82 HBQT 2-2 17.16
X} R 2-3 349305.85 HBQT 2-3 20.81
X e 3-1 348127.08 HBQT 3-1 13.04
Xt HE 3-2 349162.28 HBQT 3-2 12.37
X} HE 3-3 346731.84 HBQT 3-3 16.85
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Table 2 Analysis results of secondary metabolism gene clusters of Serratia marcescens HBQT
XI5 FHY ik fr
X3 1.1 hserlactone 22 % TR N TR 1~11139
X3 1.2 NRPS LA B A 235038~293816
X1k 1.3 betalactone T - TR I AR 1 R 5 691041~716709
X3 1.4 NRPS, TIPKS ARAZNE AR A R, T 760 3R i 15 o 1097702~1153068
X3k 1.5 thiopeptide TR AR 1692139~1718581
% RNA Fily i 5 454 1 (RNA and export
X% 1.6 RRE-containing o , L 2376310~2396588
factor binding proteins, RRE)JL 2 f#

X% 1.7 TIPKS, NRPS T BRI R, AR & h 2421368~2489967
X3 1.8 NRPS LA B A 3109300~3185850
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Wr&BAZE VD % W HBQT f77F VI B4 R 55(T6SS), T6SS
FRLF A FURAE, & 1F 25 2% BB M v ok 1)
by 2 AT B A% i T 20 R S A RO W R, ARSI v
G 2R, FEA RN | 20 D A RE R

s R AT, HH 3RV B HBQT A4 TssB A TssC 3k
[RIAAEL T T6SS HIW4EHH, TssG il TssF 2R RMAL -S4 f
ARG, TssK NRFLRILE SR &8, K R2E AR

TR AR, HIVARRZ TR N 4 Fis .
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Fig.2 Annotation results of the pathogen-host interaction database
of the Serratia marcescens HBQT
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Fig.4 Inhibition result diagram of the Serratia marcescens HBQT bacteria and the assembly diagram of the type VI secretion system
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Fig.5 Growth experiment result graph of Serratia marcescens HBQT on bean sprouts

*3 FHEVEE HBQT WHAMNHER
Table 3 Drug sensitivity analysis results of Serratia marcescens HBQT

bR MIC/(mg/L) ghie Eijack- MIC/(mg/L) ghie
STt 0.25 gk TR 8.00 g
St g <0.12 UK NP A <0.25 YR
2w <1.00 TR k= TR <0.12 TR
EB R <0.25 Bk MR 4.00 Bk
B KR A 8.00 UK P Q7375 4.00 UK
B wis <20.00 UK EOIIEZ 1.00 TR
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Table 4 Drug sensitivity analysis results of Serratia marcescens HBQT after selenite treatment

bR MIC/(mg/L) iR hiAER MIC/(mg/L) 50
LAl =64.00 i 245 ZAER 8.00 i
LAt fi5 <0.12 K WNT R <025 UK
K] <1.00 gk K RU <0.12 %

EB R 4.00 {10 W EER 4.00 A
B A 8.00 U KHIHE 8.00 o

55 ] <20.00 UK BmHzx 2.00 UK

W LB B, AcrZ KR Z 25 SIS AR 5 28 1 i 3
gene_004454 TEREEKE ¥ 8 3 10, Ui TG ER
A E A AT BEEOE AcrZ FIREZZIIMES, LIRGTRNT
Sk AthRE (1 32 RE T -
400 -
wxx w254
350 N N R 1] e s
300
250 +
200
150 |
100 - 1
50 -
0

FPKM

gene 004454 trxA
FER
TE: FPKM S48 [ 5 A Hoxt i Be g Tk % A B Y v Bt
6 FiTVDE B HBQT LA R #h AL BRI S % KX L

Fig.6 Comparison of transcriptional levels of Serratia marcescens
HBQT before and after selenite treatment
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Fig.7 Comparison of biofilm content of Serratia marcescens HBQT before and after selenite treatment
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