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Yy EE S R, I A AR AN AT B —
BB, X RCE R A SRR B2 R RIPE .
T IE N IR RS AR, AR e T
i8R — & A I 8 5 (general nitrogen
regulation, Ntr)Z&%5, Ntr R4 EEH 4 FiiEAH
it: GInD. NtrB, NtrC #i PIl, NtrB I NtrC ZH i,
— W RYE RS, AR NtrB &3z S5t
WAL, ffbAPEER M NrC B fb sk ik
KB4, GInD ¥ PIAYTHEYE , P15 NtrB HAESL
[l P51 NtrC f 35

NtrC J&—Fl I LAZE & DNA R i H
A% NtrC 1 ntrC [ PR gInGH ), 7B & 464
T, ntrC SR UGG IR RIE, TR NtrB i
FRAL A NtrC (NtrC-P) A e s i v 4, T L
o™ (NtrA) B 125 & 350 45 Fh o> K AL 2 11
s T 4R U LA R TN R K, R A
BRI . AP LI, NrC ALATLL
VE R S BG IRF, TE TN AS [R]85 I e ] LA
PRI K7, 20 ntrBC ) 35 A1 gInA Ji 3l 748
AN, NtrC b ml A2 S5 A YIREAR . 5E0aE | AR
I A S 2 A2 BB, R NtrC nl g
DR Lo i 1 a4 s N O 1 s S VIR NS BT e
BlER A I AR

& 7K S PR 7R (Aeromonas  hydrophila) & —Ff
SRR L RN, T ARA, TR
B K PR AT A R 20 3 B o IR K
ARCEEE, 5 A W RE X K SR
J R e BB IO ] ik A SN b sl el S g
JERI 51 K B A, 7 EE ] S EOW A S AR
i NS A il 7 A U . O TSR B KR
AR TR A SR R PR T NtrC ZE 40 B R R AR BT e
HZ 5090870, A58 R 95 20 00 Jr vk
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i ntrC R AR SR ARk AntrCaintrC, - LA
B4 Bk WT (wild type , WT) Hil 25 #% B B
AntrC::vector Jy X} R, i AR BRI REFEATIN & ,
FAE T8 (TR AL 2 B R HU A B AR RN ntrC 2 ik
M A RIEES, SS6EDE B MERRE S
Wiz SR PE IR 2 5 R 75 10 4 T A 3 g A At
RS, DU 5036 g /K AU B 0 A BRI 42
HEHE SR

1 BB
11wk

AT AH ) g K SBRIfR T ATCC 7966
(WT). K% FF 5 (E. coli MC1061-Apir, E. coli
S17-Apir) K 5k (PREL12) 2 (RAFAEA SE B & v
LB (Luria-Bertani, LB)}%3% 5L A4 BEER R Al
AR T ISR R AE R A BR AR, Ak
PN T 1 2 B A R A w) L, BRI N D
AN . Taq fi(Thermus Aquaticus, Taq)XJa T/
TUHEMERE A IR A BRA W] (Vazyme) . Bk Rk
R ERE 2R (Ampicillin, Amp) 100 pg/mL,
S %5 % (Chloramphenicol, Chl) 30 pg/mL, 53K
T B XA R BRA W (YEASEN) . Bk d
o &L eI o & . 5 DNA 4R IBGRH & 1y
W 3K T S B SE A= ) (Magen) A Fl
1.2 BRRTER SRR H

AR 78, 18 ntrC JE B R4
500 bp KEEHI 51358 P1/P2, P3IP4 514,
P5/P6 3 il HHTE ntrC BE[H R 7, P7/P8 43 ik
ITF P1 Li 100 bp. P4 Fif 100 bp 4b (3 1), LA
Mg K S HLH ATCC 7966 LK 41 DNA IR,
A PLIP2 (P3/P4 B T4 I 1% 4% 2 pRELL2
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kL E (BEYIA 5 Xba | A0 Sac 1), 47 ntrC ()3
%’zl&%ﬁ*ﬁ, k%A F] E. coli MC1061-Apir Ji&

Sdfarb, 5148 PUPA BEA T PCR Kl .
?EEUMME@% f BH 1 v B OB, #% A E. coli
S17-hpir JEZ AN, FRA R PCR Hiik i
J& , B pRELL12 24 E. coli S17-Apir H5¥7A4:
WRR(WTME 4:1 24, S —IRIEED . 4
100 pg/mL Amp #1 30 pg/mL Chl Hitffik, K15
% L RIRIE B AR . BESTE S & 20%RERE Y LB
R B A 2 IR ER AL, Zead Chl itk
Mrifik . # PCR F1 DNA U AR A IE K < B i
R ntrC FERIBG, AR AL, K A Y
2R TR R PR A7 1E-80 °C b,

FIFH CE Design V1.03 #4353 g K S 5 1
ntrC SR sefE s[4, Lh pBBR1-MCS1 Jiuki Ay £k
PR (BEFYIZ 5 K Hind 111 AT BamH 1), S A H 3R
SRS (R ntrC 3R IE # & 3k) A E Y3
&7 4, IF fE 4 1k F ET A 6xHis  tag
(ATGGTGATGGTGATGATG), #| F [a] 5 5 4H (1) )7
/iﬁzﬁk%l%( §44 M ntrC-F Fl ntrC-R, 115% 1), If

AT PCR 444 S v Be i, KAkl b1 [l US55

H ) R B e Ja 7463 DHSo Bz 84l

TRAEAR PRI v B AT IRV PCR BRIE, ﬁ
P& TORLHEA TN P90 UE o K 3o TR 25 5 58 4 TE A 14 5
KA A Ea%mz%mu AntrC JEZ S . By
7% 2 d Ja Pk TepE, P47 PCR R UEIFIF HEXT .
UKL B %% A AntrC ﬁi&s’e kb (pBBR1-MCS1 i@
5. FAR, 1), 3450528 HEK.

1.3 B2

Xf ntrC BEDR BRI A . mEh A AL . B
BIRE T AL LA RIGTAE R WA T i 2
BEATOETE o BB ERAE R AN SRR, A B
Z (% 3 mmol/L NH,CI)AY Gutnick 15 7% Rk 1 7k 2
JRE AN A 4%0A9 NaCl A1 H,0, 47 k(5
B35 1R ) 30 K AR B A I s R Mn®t
Co™" %54 JA B e s, BIYERCH A 1.5%3%x
BRI MO B3R IE (AR B I MgSO,-7H,0 Fil CaCly)
HRER NI 249 BE () KMNnO,4, CoCly, il B 75 AN [l 4
JE B TR BE A R FH B B I A AR
B W B (minimum  bactericidal concentrations,
MBCs), BIHFHTAE R ERRIEAT 2 A5 B B
AFIEALEF 9 LB AR IR b ) 55 A ] e 2

&1 ntrC EERMKS R EREES MY

Table 1.

Primers for the construction of ntrC deletion strain and rescued strain

Primer sequence (5'—3’)

Purpose

P1: CGATCCCAAGCTTCTTCTAGACACCGGCATCATCATCGAA

P2: CAAGGACGACGTTCCCTTATTTGCGAAGC
P3: ATAAGGGAACGTCGTCCTTGGGAAAAACGATTCC

P4: CATGAATTCCCGGGAGAGCTCATGATGGCTTCGACCACGC
P5: GCCATGGCTGATATCGGATCCATGACAGCAAAAGTGTGGATCG
P6: CTCGAGTGCGGCCGCAAGCTTTCAGGAGAGGTCGAGTTCTTTCA

P7: GGATCTTCCAGAGATGGCCTGGCCCACGAGATC
P8: CTGCCGTTCGACGATGTCGCCGGCCAGATCGAT

ntrC-F: GTCGACGGTATCGATAAGCTTGGATCATCGACAACGGCCCC
ntrC-R: CGCTCTAGAACTAGTGGATCCCTAATGGTGATGGTGATGATGGGAGAGG

TCGAGTTCTTTCAGCT
F: GCGCGCAATTAACCCTCACT
R: GGCGGCCGCTCTAGAACTAG

Gene deletion
Gene deletion
Gene deletion
Gene deletion
Gene deletion
Gene deletion
Gene deletion
Gene deletion
Complementary
Complementary

Complementary
Complementary

http://journals.im.ac.cn/actamicrocn
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PUAE R BT MR o g R B 3R A 0 TR R D
107107 HEA TR EERRE, 4 HL 2 pL gfidi, 30 °C
R sa a7 16 h, JE U AR IR e 4G
14 FEEMME

Bl B 7 16 h i RIbR L 19%544 51 30 mL LB
iR s, 78 30 °C #EIRTH% 5%, HZ ODeoo=1.0,
5000xg &5.> 10 min, ] PBS 2% ik 2 vt
A 1 mL ¥ Lysis buffer 857, A MEE(EIER N
30%, T-1F 95,2 6 5))7 , L 18000xg &5.0> 15 min
BCbRdg, BCEWERIE EP &b, JFFIA BCA
(bicinchoninic acid, BCA): & 1 ik .,
15 BEAEHARM LC-MS/MS %5E

K H FASP(filter-aided sample preparation)i:
PEA TR FIRE S AR R Cog BRER/INFEEA T
BRER o 38 1 B0 A M >R 42 452 5K (data-dependent
acquisition, DDA)#FF7#E, FIFMZE LC-20AB
HPLC Pump system (Shimadzu, Kyoto, Japan)f,
A o P SO BT ] (RPLC-MS) iR A T4 it 73
Mro Fiik Rk 4E 3 1) DDA Ji s £ s 5 A 2|
Spectronout Pulsar X (Biognosys ,
Switzerland) 7 37 DDA i K )&, ZRIAF 25
“BGS factory setting”#F17# % . SR 5% DIA(data
independent acquisition, DIA) i i %k #2 5 A F
Spectronout Pulsar X #4728 (5 Pk g 4T,
2B R E K ML A ATCC 7966,
16 HEYERFEIMT

HEHf o % S e A5 AR, R IBURS 1% Kk AR R (false
discovery rate, FDR)<1%. JKEZVCHC%c=2 DLJ%
P-value<0.05 (& H A T A5 B b, EE 22
FIWERT 2 i hERFXEN. &3 David
(https://david.ncifcrf.gov/) 76 £& 3k 448 X 22 55 25 1 i

Schlieren ,
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1T KEGG &4, FIH R studio F k1 ol #i
A3t
1.7 BB RE :

SHE AR SDS-PAGE 73 E ), FH
P FEACKE 55 R 2 PVDF I E, 7E4 0T 5%
(WIV)IERE 2 51 PBST il h =8 1 h )5,
JEJ5 A —Pi(1:1000) F1 —HT(1:5000), F3HiI7E=E
IR 1 h, ERIEESHE T PBST Uik
5K, ¥ PVDF JEifT ECL B i 4,

2 HERFHHN

2.1 FERIBRR AR MR

AR 1A TR AR Y P1/P2. P3/P4 4]
Y, DLSFA: RIRE K PR R, AR () i
A PR ntrC RN EBR IS AE R . DABFAE UK
PR TR Ry BEPE T B, 40 31T R R R R B 2 4
HEKZH DNA #47 PCR ¥ 385 0F, Z5R K 1-A
Fiizs: DL P5/P6 S| 1Ay PCR Hilk, A INmibR
MRBA Y1 AR B GKE 1), 1B AR R TR
1000-2000 bp AbF H 4547 (VKB 2), FBHmBRik
FERH A S HIYEERA ; LI P7IP8 5| Y9y,
R IEF AR K IE )RR (K IE 3) PCR ¥ )1
BERK 22N 1419 bp, SHHHEAHS. DNA
T 45 R 5 WA AT o DA 45 SR 2 AR R
ntrC., DL BF AR Bk BE DR 4 DNA A8ty 19 1153 H Bk
FErby g [m] 5 24 . O [m1 &2 5ok Fll pBBR1-MCS1 43
B A AntrC JRZ ST, T PCR B uEZY
RanE 1-B Fos, PR SRR AN
1500 bp A BL(UkiE 1-2), SHMAAF, U Mm
02 TNZS B MR )
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(A) (B)
bp bp
2000 2000
1000 - 1000 ,
750 f t 2619 bp 750 1686 bp 110 bp
500 141950 1200 bp 500 '
250 250

1. ntrC BRRE#RFIAN AR R A IE

Figure 1.

Construction of ntrC gene deletion and rescued strains. A: validation of gene deletion. M: 2000 bp DNA

marker; lane 1: ntrC-P5P6; lane 2: WT control (1419 bp); lane 3: ntrC-P7P8 (1200 bp); lane 4: WT control (2619
bp). B: validation of gene complementary. M: 2000 bp DNA marker; lane 1: reverting strain (1686 bp); lane 2:

empty carrier (110 bp).

2.2 AntrC HIAETH 321
ASHHFER PR EERR R SBRI E T ntrC 2% |
8152 & RGN RRAESRAUIA T A RARDL . 45083
WI(1&] 2-A), AntrC L %SRRI B TR 527 2 T 1
X R TR HEA T AR i 2 1 AR 3 TR A, 1]
ntrC 2 55 A2 TR oy SR8 1Y 32 3 7 . AntrC
ERB B W E A S0 T IR RE 1Y
MELE LRI (E 2-A), SEERIMEL, AntrC W3
i 57 b it , X H0, s fUsk, HAMK R T RE
1FEMRE , R ntrC S SRR N F8E RS
AL ERE . S B AR RE AR R0 5 VR
HEJE B TImZM:, 455 %B(E 2-B) ntrC &k
Jri SRR T AN Co® A Mn® fTiR A2, 4R 7E
KA IETE ntrC W Bt S 5 4R B T A A
SRR o AT AE RIS /K SRR T (WT) g % IR,
FFTRE /K A T A R RN B BT 33 Fhdid:
EM MBCs, tR¥#EHiAEXMAEAXT AntrC |
AntrC::ntrC . AntrC::vector ) MBCs #4177 &
(B 2-C)., ZEHE/n, AntrC X ZAi%5Z(TOB).
B (KAN), JRKER(GEN). HiEi = (NEO). B
KREAMK), Z28HR DR (LVX), BifTh 2 (ENR)
FFIAET-(RIF)SE 8 Rl 21 MBCs FHisi 1 2 1,
XSGR (MEX) ) MBC THE T 4 4%, 3 Ui ntrC

XoF A P 24 B A A W
23 EEEHRAZEWEMT

J T BT ntrC X g KB R B R
IRFFERIFE, AR SCHRHL ntrC 3 DR il S B R T
R AR, SRR P AR 2 IS ST 5
TGN, s ) 2655 M. AREASS 3K
Y B ADCIE RS R KT 098, UiHIE
P J5T 2 27 500 1 o S 2 TT 5 9 (] 3-A) ntrC ik
DRI e 2R RIS HE BT A R 11 25 S R TR B 1 A i A 2
JEF) 165 M2, Hh 105 MRk R,
60 1R FH(E 3-B), HEREN(EE
B BRI AAR DGR ) sk 2 R
24 EREH KEGG BT

FIF DAVID 7£Zk Wil 25 5+ Rak 8 (1 E AT
KEGG &4/7#T, #id R IEH HdEtd GOplot #17
AR . SR 4 i, 4 P-value<0.05
M E R T, KB E S EOE SR A5 R
EWE . HAERAN . RS A
PIREE D)6 B . BUIR IR R T M I £ i 3 (2 55
5 AR H o i A R R 22 R i 1 Y AR
R AR A A Y & E B . BRPUR I
P2 P00 T Al T A 04 e s 2 1 LA S D B R
Hb, KEBITAHICHE AR 2 B RERIA .
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WT
AntrC
AntrC:ntrC

AntrC::vector

(A)
WT
AntrC
AntrCntrC
AntrC::vector
CK

Nitrogen-starved

4% NaCl 1.75 mmol/L H,0,
& &
(B) & 4’5& ﬁ‘&&z q‘z*éo
q\& \\\ -{\.\‘ {\’i Q\& ‘7\-\\. .‘\{‘ \7
CK
250 umol/L 0.5 umol/L
300 pmol/L 1.0 pmol/L
350 pmol/L 2.0 pmol/L
CoCl, KMnO,
(©) . g ; :
Aminoglycosides Tetracyclines Quinolones
= [ 49 AntrC/WT
&
Q2.0 AntrC:ntrC/WT
=
1.0 AntrC::vector/AntrC:ntrC
P TS EIEEFFALS R + NN
SEFFSFOIFFIE RTINS
Cephalosporins Other types of antibiotics
% 2.0 AntrC/WT
(ﬂ') 1O AntrCntrC/WT
=
-2.0 AntrC:vector/AntrC:trC
O S NN S S
& t\Sﬂ” é\}?”% C?Q/ @& V:V Y(’\)é\\’@%dlt Cz\ @ QY"% ,Q@ %‘c"'
& 2. BFHEE WT 5AntrC B E RAntrC::ntrC %M i#k 5 AntrC::vector By IR R A

Figure 2.

actamicro@im.ac.cn

Physiological phenotypes of WT, AntrC, AntrC::ntrC and AntrC::vector strains. A: the tolerance assays
under the conditions of nitrogen deficiency, high osmotic pressure and peroxide stress; B: the tolerance assays for
heavy metal stress; C: antibiotic resistance assays.
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Figure 3.
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Quantitative proteomics data analysis. A: heat map of the correlation of protein intensities in three
biological repeats; B: volcano map of significantly differentially expressed proteins.

&2 AntrC SHEKRMMO,ERRIEES
Table 2. Selected differential expression proteins between AntrC and WT

Accession  Gene Description Matched peptides P-value  log,(AntrC/WT)
AOKEY7 ginL Nitrogen regulation protein NR(II) 4 9.12E-06 2.559065182
AOKQX0  gImS Glutamine-fructose-6-phosphate aminotransferase 6 6.84E-05 1.370704359

[isomerizing]
AOKGI2 rpoS RNA polymerase sigma factor RpoS 4 1.56E-03 1.305425624
AOKMR3  AHA_3062 Formate dehydrogenase iron-sulfur subunit 4 6.09E-06 1.1632809
AOKMR7  AHA_3066 Iron-sulfur cluster-binding protein 5 3.15E-05 0.959377859
AOKG17 AHA_0660 Sodium-type flagellar motor component 4 6.62E-03 0.847340836
AOKR04 trpS-1 Tryptophanyl-tRNA synthetase 4 2.48E-06 0.820110187
AOKM11  AHA_2807 Homocysteine S-methyltransferase 4 9.71E-03 0.811892365
AOKGK1  AHA_0850 Ribosomal-protein-serine acetyltransferase 3 2.39E-02 0.801914481
AOKMJO AHA_2987 Probable manganese-dependent inorganic 3 3.66E-03 0.780842967

pyrophosphatase
AOKEA8  AHA_0009 Valine--pyruvate aminotransferase 4 2.68E-04 0.707139687
AOKHE9 AHA 1159 Zn-ribbon-containing protein 5 8.61E-04 0.677451877
AOKQA1  AHA_4024 Intracellular sulfur oxidation protein DsrE 4 4.17E-04 0.635812406
AOKG92 xenB Xenobiotic reductase B 6 8.71E-05 0.59936223
AOKQW?7  AHA_4251 TonB system biopolymer transport component 3 1.32E-03 -0.597836752
A0KJ51 purL Phosphoribosylformylglycinamidine synthase 4 3.73E-04 -0.607548407
AOKLS3 AHA_2716 Spermidine N(1)-acetyltransferase 6 1.74E-03 -0.652599908
AOKK14 AHA_2085 Arginine/ornithine antiporter 1 9.84E-03 -0.653426854
AOKNS2 AHA_3434 TonB system biopolymer transport component 1 1.61E-04 -0.710384704
AOKML1  AHA_3008 Extradiol ring-cleavage dioxygenase, class Il 4 1.05E-02 -0.878188549

enzyme, subunit B
AOKME3  AHA_2940 Secretory tripeptidyl aminopeptidase, putative 4 1.73E-02 -0.937290305
AOKFD8  AHA_0431 NhaP-type Na*/H* and K*/H" antiporters 3 3.53E-03 -0.938167566
AOKHR1  agcS-1 Amino acid carrier protein 2 3.30E-03 -1.179282181
AOKJC5 AHA_1842 Sigma-54 dependent transcriptional regulator 5 1.25E-06 -1.74371806

http://journals.im.ac.cn/actamicrocn
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Biosynthesis of amino acids (P=1.37E-03)

Histidine metabolism (P=1.86E—-05)

Metabolic pathways
(P=8.15E-04)

Biosynthesis of secondary metabolites
(P=0.013)

Ascorbate and aldarate metabolism (P=0.029)

Log,FC

2

4. AntrC ERFRIEAEH KEGG RIFHBEREE S
Figure 4. KEGG enrichment analysis of the differentially expressed proteins between AntrC and WT strains.

2.5 Western blotting Z&1iE

S uEE A B AR R A SR, A
TIRmECAM 3 ANEREORSEYURSET
Western blotting JiiE, Z5R 411 5 s, 5 WT
L4, AntrC 1 AOKH89 ,AOKHAS #1355k 18 /L,
P55870 & [1FRIAE AN, ZEESS R 5 mE i
MBS REEA B, W BE A AT S

3 Wit

JEUAZ LR WY e SR P IR 1 LA POy A2 5 9
PR 2 BT A5 R AT A, DT O IV 2 2% R AP 3t
PREUSO IR — e RS B NtrC e ST

actamicro@im.ac.cn

P55870 ‘
Ration2.26 | 7 ) 69.1 kDa
AOKH89 g y

Ration 0.57 -I 22.6 kDa
AOKHAS

Ration 0.60 19.0 kDa

5. ntrC EEREKEFEMKSD 3 NMERKIEER
&Y Western blotting L 45 5

Figure 5.  Western blotting of three differentially
expressed proteins between AntrC and WT strains. Ratio
represents the difference multiple of differentially
expressed proteins between AntrC and WT strains.
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22 4 TR Y 22 A BRI Ry THI BT A 45 R BRI .
A B2 VG [ %0 82 B (Azospirillum brasilense) H, Ntr
PdaE R el A A A, R R NtrC A7 B 338
AR EIE . BERR LAY NtrC 22 5 CUAE
P PR B 5 SR B0E AT DA A e H Ak S-
AN, ARG YIS G NOR IR AR IDE TR
(glutathione) , s AT LU i A HLbT i S Ak =8 1
Ohr [k, Ohr J&F OsmC HE %k, XA Hlid 4
W EA R EEVE . X SRR ] NtrC A5 1) 38 1
RS R I A B B T PR U B IR A
(Burkholderia cenocepacia) ', NtrC ZH& 554 F
A E SRR, 2 oo AR SE DR B S Y S
I, AT AR A 2R A ) (extracellular polymeric
substances, EPS)AJy=/E, X NtrC 4% FHIBFS
FU, AW (beel F1 beell)Z 5 cepacian K
A7, cepacian S& B. cenocepacia H %) EPS,
{HiZWFFE M, 7 B. cenocepacia H1, NtrC FIT
R 2 PE AP E 1 S R AR B, FEEL
3 (Vibrio cholerae) s, NtrC ifs 7 iE 2 4= Yy i)
i0 A

A GE R R 5 20y VR A T B K R
P ntrC B PR, KA 204 T ntrC SR ARG AE
PRI, FEiE—EF|H DIA & S8 A R4 2=H AR
Xf 2 S T B . WSS R, AR ntrC
FEJG, WG 7K ASCER T TR0 I RUM AR )T 52 M S 2
TR, UK M P ntrC RS S R
M J37 SR SR 3 ) i A2 ek R, X5 DA IR SE 4
—22, seah, BT IR & BB AR 1B B T
hia . EaJEEINE . AAbE . RREBUER
Jp 38 S5 2R BN S PR R A e Ak, R B K AR
MBI H Y ntrC BR T2 5 A ATSL, AT RRIA SR
P HAB R AR PEIRE . WP ERE R E

DL KEGG Uil g o0 A, 2 B 18 A HL iR A= )
A B % A OC2E 11 (5114n AOKJRO . AOKMML1 %)
Feib RIS IR L 3 AN PUIR iR R B R A
FEAI K 1 (AOKEPO, AOKGY9, AOKEP1)¥ ik
A, TR A Y U B K TR IR RN
R EhACUE PR 5 A AR C RN N R A2 YA
K, DRI ntrC 2k AT BE 23 0T I 7K SRR TR 4R P Al
FACH AR © R A R, Y ntrC ik
J&i, NhaP %! Na'/H"Fl K'/H* )2 % iz 8 11 AOKFDS8
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Physiological function and mechanism mediated by ntrC in
Aeromonas hydrophila
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Abstract: [Objective] NtrC is a DNA-binding transcriptional regulator which plays an important role in activating
the transcription of nitrogen assimilation genes and maintaining nitrogen supply. The objectives of this study were
to explore its physiological function and mechanism in Aeromonas hydrophila. [Methods] In this study, the
homologous recombination method was used to construct the ntrC deletion strain of Aeromonas hydrophila, and the
physiological phenotype of the deletion strain was measured and analyzed with the wild strain as the control. A data
independent acquisition-based quantitative proteomics method was performed to compare the protein expression
differences between the wild-type and ntrC deletion strains. [Results] After the ntrC gene was knocked out, the
tolerance of Aeromonas hydrophila to nitrogen deficiency, osmotic pressure, heavy metal ions, oxidation and
different antibiotic stress was significantly changed, and these phenotypes could be recovered in its rescued strains.
Quantitative proteomics was used to compare the protein expression between the WT and the ntrC deletion strain.
Results showed that ntrC may be involved in the regulation of biosynthesis of amino acids, ascorbate and aldose
metabolism pathways. [Conclusion] This study elucidated the important role of NtrC in Aeromonas hydrophila and
its impact on the biological function of the bacteria. Moreover, the relationship between the proteins directly or
indirectly regulated by NtrC and the physiological phenotype was discussed, the results provide valuable
information for the prevention and control of aquatic pathogens in the future.
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