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Abstract: [Objective] The DNA-binding protein HU is a histone-like protein involved in the
recombination and repair of bacterial DNA and plays a regulatory role in the transcription of
bacteria, whereas the role of this protein in the physiological activities of bacteria remains
unknown. In order to learn more about the HU protein, we investigated the physiological
function of HupB. [Methods] We constructed a hupB-deleted strain of Aeromonas hydrophila
by using homologous recombination technology and then determined the physiological
phenotype of the strain. [Results] The deletion of AupB gene significantly enhanced the
hemolysis, extracellular protease activity, and motility, while it significantly reduced the
biofilm formation. The biofilm formation was restored in AhupB::hupB. Further, label-free
quantitative proteomics analysis was performed to study the differentially expressed proteins
between the wild type and AhupB, which revealed 235 up-regulated proteins and 224
down-regulated proteins in AhupB. The bioinformatics analysis showed that the differentially
expressed proteins were involved in a variety of biological processes such as protein
translation, biofilm formation, and signal transduction. [Conclusion] The HupB protein can
remarkably affect the biofilm formation of 4. hydrophila. The results provide a theoretical
basis for better understanding the regulatory role of HupB in the physiological activities of A4.
hydrophila.

Keywords: Aeromonas hydrophila; quantitative proteomics; HupB; physiological function;
biofilm formation
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Table 1

The primers used for gene deletion and verification in this study

Primer name Primer sequence (5'—3)

P1 CATGAATTCCCGGGAGAGCTCTGATGTGGCCATGACGGG

P2 CCGGCTCTTATATTCCCCTTTTATCGAACATC

P3 AAGGGAATATAAGAGCCGGGCGCTGATATCAC

P4 CGATCCCAAGCTTCTTCTAGACTCATCGCTGACGCGCAG

P5 GCCATGGCTGATATCGGATCCGTGAATAAATCTCAACTGATTGAC
P6 CTCGAGTGCGGCCGCAAGCTTTTAGTTGACAGCGTCTTTCAGGG
P7 GGATCTTCCAGAGATCCGACTTCTACGAGAAGCGC

P8 CTGCCGTTCGACGATGGCGGATCAGCTGCAGATAG

hupB-F GTCGACGGTATCGATAAGCTTCCGGTTCGCTGGATTGACG

hupB-R
pBBR1-MCS1-F
pBBR1-MCS1-R

GCGCGCAATTAACCCTCACTAAAG
GCGCGCGTAATACGACTCAC

CGCTCTAGAACTAGTGGATCCGTTGAATGGTGATGGTGATGATGCAGCGTCTTTCAGGGCCTTACC
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30 CREFRA TP A EEAREE SR 16 h, S T4
A R A0 7 R 2 1 o e D R
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THE . FIFEALIA 220 pL 95% (K502
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D RETALARAT I ODsos AL HIWRIERE | FeJi5 ' H AL
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FWEEPEAR, W, HTCEB AR L PR
R RIS R R AE AR, T30 °CHEFR 6-8 h
Sk S RIES R A NEAR , HAsr A 3 IR
1.7 EAZEBRNRIELC-MS/MS)ME

FEHR 1% (VIV)B) Bl @ 2 20 mL
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ODgoo M 1.0, &0, 5% 135, H PBS ik
VR 3, KRR T 0.5 mL A4 R
W, R B R T, 4 °C L 18 000xg
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S At 20 A MRG0 A BRA w1 I e 2 11
WeBE, SR )G 2 MR uE Sl B A 5 i 4% (filter-aided
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fife A5 B B I R BRAE AV T 0.1% F R 1Y 2N
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IR S E S R, MS S Oh B
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http://journals.im.ac.cn/actamicrocn



2660

LU Jinlian et al. | Acta Microbiologica Sinica, 2023, 63(7)

Ao H It MS Bd , B E g K LML ATCC
7966 NBIRIEIATIE, ZIME AT IRA
PA(FDR) AR 8y 0.01, I H ke b
EAREERDA 2 DME—RIRIEHL . B
AhupB 5 WT B8 135 b 25 5 (ratio)>1.5 %,
HAAFEM A 3 WA H E Z B Student’s ¢
K P {H<0.05 MERMFENERERBEH
(differential expression proteins, DEPs).
1.8 E£MEERFEDA

FIFHAEL M3 DAVID (https:/david.nciferf,
gov/) AT 22 5 4 Kk A A Ak PR A 4098 (gene
ontology, GO)Zr#fr, Ff X425 Rk 7 ¥k fe 2
B4, ffiFH Cytoscape (v3.9.1)%4Hi STRING
SRR TR BT Rl AR B TR 2 Fl , - 5
MCODE #fi{1-4% BURIABEE B TR BT
1.9 ZEBJRENIEL(Western blotting)

AR = 2 APUA, 85 Western blotting

A B
bp M 1 2 3 4 5 6 E
g
2000 5
750 &
S
)

E

J5 Wk B RSO A B I 25 R R I T I
WE. B4E, ilid SDS-PAGE X & 7435,
B E I BIO-RAD (trans-blot turbo)f T 4475
(90 V, 35 min) ¥ % B B W = W LM
(polyvinylidene fluoride, PVDF)X -, A fE4-
Wt P IS A — B (58 5 % 45 1 A Pk,
1:5 000), 4 °CiFFE IR, HIPBST MM 5K,
K S min; LA —Hi(FbL, 1: 5000), EHEME 1h,
FHPBST PR 5 YK, BFYK 5 min. Bz J& FH Western ECL
JIEH) (BioRad )5l 1k 25 1153 IR AR BEE , -t
H Image Lab #{4(BioRad)7t ChemiDoc MP Ji{{%
Z %t (BioRad, Hercules) B TRl #i4L .

2 BER540

2.1 hupB BiFR. =EFIAKERAIDE
FIF A A 50k pRE 112 A 1 2 [R] VR B 40 5 7%
P T R AR AhupB. WNE 1A BN, JkiE

[3e)
(=

"

Diameter (mm)
w o

0 0.0
& s & 5
= S“\\?-\\“Qi@éo = e“”\?-\w*“?\\eéo
\o\‘?%\@%' \\\&%\\\\%.
RS ™

WT AhupB)

1 FEKSEBMEE hupB EER. SHMEEERDERIE L ERRETE

Figure 1

Construction of AupB gene knockout strain of Aeromonas hydrophila and the evaluation of its

common physiological phenotypes. A: Construction of 4upB gene knockout strain of Aeromonas hydrophila. M:
DL 2000 marker; lane 1: WT-P7/P8 (1 486 bp); Lane 2: AhupB-P7/P8 (1 213 bp); Lane 3: WT-P5/P6 (273 bp);
Lane 4: AhupB-P5/P6; Lane 5 and 6: PBBR1-MCSI universal primers (pBBR1-MCS1-F/pBBR1-MCS1-R)
were used to verify the no-load and rescue respectively. B-D: The determination of hemolytic, extracellular
protease and biofilm formation activities, respectively. Data represent the mean+=SEM of three independent
replicates; Significant difference (*: P<0.05; ***: P<(0.001). E-H: Measurement of swarming and swimming

ability, respectively.
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Figure 2 Quantitative proteomics analysis. A: Quantitative proteomics analysis the correlations among three

biological repeats between AhupB and wild-type 4. hydrophila. B: Volcano plot of differential expression
proteins.

X2 AMRPEEEARBFANIHIEREBIIR

Table 2 Selected DEPs proteins using quantitative proteomics method in this study

Accession Gene Descriptions P-value logy (AhupB/WT)
AOKJU4 hupB DNA-binding protein HU-beta 2.01E-17 —8.157 99
AOKLRO AHA 2703 Glutamate synthase [NADPH] large chain 2.13E-13 -2.15273
AOKJ51 purL Phosphoribosylformylglycinamidine synthase 1.04E-15 —1.780 56
AOKJK9 AHA 1929 Succinate-CoA ligase [ADP-forming] subunit beta ~ 3.16E-17 —1.564 59
AOKHCO AHA 1130 Outer membrane protein 8.40E-18 —1.081 54
AOKLP2 AHA 2685 Outer membrane lipoprotein 3.00E-12 —1.078 58
AOKLK9 AHA 2651 Inner membrane protein YoaE 1.55E-07 —-1.033 92
AOKQV7 AHA_ 4236 Cytochrome c5 9.22E-14 -1.0209
AO0KQZ7 yidC Membrane protein insertase YidC 1.22E-14 1.459 80
AOKP92 pal Peptidoglycan-associated protein 4.80E-13 1.805 88
AOKFG8 AHA 0461 TonB-dependent siderophore receptor 2.42E-13 1.916 53
A0KQ97 rpsG 30S ribosomal protein S7 6.60E-22 1.959 85
AOKF44 rpsD 30S ribosomal protein S4 5.52E-20 1.965 40
AOKF34 rpsN 30S ribosomal protein S14 3.99E-17 2.043 14
AOKF46 rplQ 50S ribosomal protein L17 2.30E-16 2.045 46
AOKF28 rplP 50S ribosomal protein L16 2.43E-19 2.176 39
AOKF27 rpsC 30S ribosomal protein S3 5.93E-18 2.360 40
AOKN14 nifJ-2 Flavodoxin oxidoreductase 0.000425 2.445 85
AOKF42 rpsM 30S ribosomal protein S13 2.69E-21 2.561 21
A0KQ98 rpsL 30S ribosomal protein S12 6.17E-15 3.125 98
AOKKP6 rplT 508 ribosomal protein L20 1.31E-16 3.27727
AOKF24 rplB 508 ribosomal protein L2 1.39E-23 3.557 85
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3 GOSWMERENR
Figure 3 GO based bioinformatics analysis of differential expression proteins between AhupB and WT. A:
Clustering enrichment of biological processes. B: Clustering enrichment of molecular function.
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Figure 4 Selected protein-protein interaction prediction (PPI) networks of DEPs in this study. Different colors

represent different protein abundance ratios (logy).
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Figure 5 The validation of proteomics analysis results by using Western blotting. The corresponding sample
was stained with Coomassie brilliant blue as the control on the left, the Western blotting results are on the right.
The ratios in the figure indicate the ratio in proteomics data.
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