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Abstract: Whole-genome sequencing of Lactiplantibacillus plantarum DMDL 9010 (LP9010) was first performed, and its corresponding
NCBI accession number is CP063986-CP063988. The nitrite degradation performance of LP9010 was preliminarily investigated based on the
changes in the physicochemical indicators under different cultivation conditions and medium compositions, which was followed by the
whole-genome sequencing analysis. The results revealed that LP9010 can effectively degrade nitrite. The nitrite degradation rate of LP9010
increased with a decrease in the pH. The temperature of 37 ‘C was conducive for nitrite degradation by LP9010. The optimal nitrite
degradation performance of LP9010 can be achieved when there is sufficient nutrition, but oxygen and growth factors do not exert significant
effects on nitrite degradation (p>0.05). Furthermore, acid tolerance-related genes (nhaC, gadA, argG, and gInR), cold- and heat-tolerance-related
genes (cfa, cspA, hrcA, htpX, cplC, clpE, clpP, clpX, and clpL), oxygen tolerance-related genes (catB, trxB, trxA, gor, msrC, msrA, and msrB),
and sugar transport-related genes (pstl, Crr, NagE, ScrA, MtlIA, ManX, ManY, ManZ, GatA, GatB, GatC, FruA, and FruB) were found in the
whole genome sequencing of LP9010. Besides, the nitrite reductase genes (ImrB and pgl) were discovered. Conclusively, LP9010 can degrade
nitrite efficiently and it possesses the genes related to nitrite degradation. This article provides a new direction to better understand and elucidate
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the nitrite degradation mechanism of Lactiplantibacillus plantarum.
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220 v/min ¥537) DLACH IERE IR (o 7%: &
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Fig.1 The sequencing analysis of LP9010 genome
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Fig.2 Impact of different culture pH on the nitrite degradation
by LP9010
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Table 2 The lists of Genes in LP9010

AR ID AR Z i
AGL002101 ATPFIE, atpC
AGL002102 ATPFIB, atpD
AGL002103 ATPF1G, atpG
AGL002104 ATPF1A, atpA
FOF1-ATP synthase
AGL002105 ATPF1D, atpH
AGL002106 ATPFOB, atpF
AGL002107 ATPFOC, atpE
AGL002108 ATPFOA, atpB
AGL000183 nhaC
Na-+:H+ antiporter
AGL002976 nhaC
AGL003031 gadB, gadA glutamate decarboxylase
AGL000624 argG argininosuccinate synthase
AGL001420 ginR glutamine synthetase repressor
23 FE B8 AP0 AR T 7Y B 2h oy &
e
a 651
6.0 P 7
i‘%' — ;;I
55+ 1
T 50f
45+
4.0 --20°C «37°C =50 C
+-30C *40°C
35 1 1 1 1
0 4 8 12
18] / h
c 127 20 C «37°C =50 C
30T ¥40 C
9 -
=)
£
> o
2
20
3 -
0 0 4 5 )
18] / h

& 3 FEHEFEREXT LPY010 FEARIE AGEAELAY

MRPEE 3, AT HARIRE, 37 CHiEA LP9010
ARKETE. PERRUL N R REIR S, R R ER IR
12 h i} pH 51K (4.01) (B 3a). FREE fer (138.44 °T)
(] 3b). FEEEUR A (1.23x10° CFU/ML) (| 3¢)
DL AR S PR e = (90.01%) (& 3d). LP9010
5 AR AR T AT DA FA A A g 6, (R AN
AR ZAIH] LP9010 MIAEKAT =R (B 3), MMl
HI RIS R IBRAR . 20 304 37. 40 ‘CHLRIRRFEARIL,
BN NS B, R BUARR I R R A
WREEEE: HHNO, >HNO, CGFAFATE) —N,0,
W HATEE) —»NO+NO,. 7EAEKFHA LP9010 A
KETALNG, 73 WA NIRRT HARH AR 3 2,
FRIZ T F%; JaHA LP9010 EHEEREE IR, ARk
BT HAHFER A, R FT
AN, 7E LP9010 Hrids A — L6 5 A A 2 A 5¢
(PR (3R 3), Bl S #aH Y clp H R A7 5
cplC. clpE. clpP. clpX 1 clpL 2§, ZwhtvA R
4 cspA (AGL000029. AGL000821 11 AGL000956) ]
FEREE, 255 LRSI RARA IV 2 R4, HEDIAE
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PRAREEEE ARG O, EAKIRAT SR AT T,

NFSER I ERIAT S T TR AR e B i 52
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Fig.3 Impact of different culture temperatures on the nitrite degradation by LP9010
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%<3 LP9010 thEFEFIE
Table 3 The lists of Genes in LP9010

A H ID AF L R
AGL001527 cfa cyclopropane-fatty-acyl-phospholipid synthase
AGL000838 clpC ATP-dependent Clp protease ATP-binding subunit ClpC
AGL001077 clpE ATP-dependent Clp protease ATP-binding subunit ClpE
AGL000633 clpP
AGL000988 clpP
AGL001182 clpP ATP-dependent Clp protease, protease subunit
AGL001241 clpP
AGL002884 clpP
AGL001881 clpX ATP-dependent Clp protease ATP-binding subunit ClpX
AGL003167 clpL ATP-dependent Clp protease ATP-binding subunit ClpL
AGL000440 htpX heat shock protein HtpX
AGL001797 hrcA heat-inducible transcriptional repressor
AGL000029 CSpA
AGL000821 CSpA cold shock protein
AGL000956 CSpA
% 4 LP9010 %
Table 4 The lists of Genes in LP9010
AHID AR 2

AGL003162 katE, catB, srpA Catalase

AGL001327 \ SOD (superoxide dismutase)

AGLOOOGI! e Thioredoxin reductase

AGL002295 trxB

AGL000220 trxA

AGL002017 trxA thioredoxin 1

AGL002333 trxA

AGL000339 GSR, gor

AGLO001061 GSR, gor )

AGLOO1641 GSR. gor glutathione reductase

AGL002920 GSR, gor

AGL002068 msrC L-methionine (R)-S-oxide reductase

AGL001131 msrA

AGL001649 msrA peptide-methionine (S)-S-oxide reductase

AGL001772 msrA

AGL001650 msrB peptide-methionine (R)-S-oxide reductase

24 A ATLPOLOME i 2 5 Bk 2h 49 % v

H Kl 4, 12 h BAA A ARTCAAN pH 235 4.01
H13.99 (K&l 4a), BREEI AN 138.44 °T A1 144.95 °T
([ 4b), W& H 514 1.28x10° CFU/mL 1 7.40x10°
CFU/mL (& 4¢), WAHRRERFEMEZ 3708 90.12%A1
92.87% (K 4d). W FH th & Wi4abr o W 2 7
(p>0.05), XRF AR FIRHIESE N HeM: RA,

AIEAR TR IEFAEKEE, ERSMEET R
S ARHISRE, SO 17 R LA RS IR 26 P4
RIJEMMER . £ LP9010 &3R4 (£ 4) i, K
T 5 S SR B A SRR AGL003162
A5 A DB BERIEAH R L R AGL001327 . 7£
i Ak AR W i F2 R BT B AGL000611 Al
AGL002295 % b5 [ i 5438 25 I8 S B txB,
AGL000220. AGL002017. AGL002333. AGL003045
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AGL001772 i k- IR R (S) -S-4E it 5 g
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Pl 456 E N SEI AR A KA LR R 40 A, HE
M LP010 MRS 2 1 P RE S il A B AL
A A AR RIE A K, BT RIFE—2
BIE.

2.5 FEBIEXTLPOO10M fE T 74 Bk 2k 1y By

TEFURR A P AN IR 3 A AR, BRI

R T RAESR L S G ORI B FE R E R Ah, 162
PR R AR R P BT T ORI, DRI e B A LR
ERORIR v iN ]S N IR =R el S EE N 1K) v
4. BEREALA ToKVE R AL pH AL W 2
(p>0.05), ¥R TFHEEMARF (K S5a); BREER
i, ¥I7E 6.00 °T LT (B 5b); VUL 3G ¥ BT,
E 6 h I F 2 B (3.19x107 CFU/mL) J& s T [,

Hrp RoRERMm A M EE A 24 h BN 0.00
a 65r

FRIE / °T

WAHRR R PR 1 %

- H4H,
= 4
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jan}
o
55¢
50 0 4 8 12
i 1E] /b
c 10 ot
i
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T 8t
5
|3
S
=)
6_
> 0 4 8 12
i 1E] /b

CFU/mL, MHAR=HEEREAE 12 h BN 0.00
CFU/mL (& 5¢). f1E 48 h s A4, FiAipEH e
BRI D R Bh PR RR AT 25.00% LA T, T KIe R4 i)
WAHFR TR FAARF N 50.59% (& 5d). BTtk ToKiE
MW, HEFR. EAR. EKETEERD
JRPY, MCEKIERAL LPO010 G AR K. 7ERS
FERTHIA (0~12h) LP9010 A FHBEMMRIEAK IR, &
i pH PUl B (B 5a); fH 12 h ZJEiE AR T
B, FRRID, TTRRAL THFER T IR ASIR 2R, i pH
A T A, HEIEREEREAL LP9010 175
A (12 h) (B 5¢), SEOT MR LB MR UK
FHEL T HARL, FKIERZH LP9010 RETE T K
SO, DRI VAR £ AR 2 TE 48 h I BRI = T At 4H

(p<0.05) (& 5d). LP9010 K FH (£ 5) tpst]

(PTS system enzyme 1) FHFE[R AGL001080 Zfid, #
ROGwAS HPr [ARDCHE R . BEEEIE ML R, 4
BESX N EILA [ Crr #1 EI B (f) NagE 2544615, HERE
1 EI BCA [ ScrA ¥%iz, H#EetiH EILA 1) MtlA A
ManX. EII B f] ManY #1 EII D ff] ManZ ¥iz, F3
HEEH EILA (1) GatA.EII B [¥) GatB A1 EII C [1) GatC #%
iz, H¥EH BN B [ FruA F1 EIl A 1] FruB #%18. 7
IR RN PR R Fh R TR 22 R (p>0.05,
5), fE¥/SLP9010 () PTS #4irh, HAGREM. HiE
B CEFURERG . UM S LA se R A
XERM CHEE. B 25582

160
b - H4H,
= 4
120
80 -
40 -
0 4 8 12
A / h
1 ~-
d 100 e
sol = 4
60 -
40 -
20}
O 1 1 1
0 4 8 12
A / h

B 4 |5FLP9010 PERRIL FHERERAISZNE
Fig.4 Impact of oxygen on the nitrite degradation by LP9010
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Table 5 The lists of Genes in LP9010
AH D AE % e o
AGL001080 pstl Phosphoenolpyruvate-protein kinase (PTS system EI component in bacteria)
AGL000719 Crr
Phosphotransferase system IIA component
AGL002653 Crr
AGL002255 NagE ) )
Phosphotransferase system IIC components, glucose/maltose/N-acetylglucosamine-specific
AGL002621 NagE
AGL000178 ScrA
Phosphotransferase system IIB components
AGL002830 ScrA
AGL000217 MtIA Mannitol/fructose-specific phosphotransferase system, I[IA domain
AGL000501 ManX
AGL000506 ManX Phosphotransferase system, mannose/fructose-specific component I1A
AGL002075 ManX
AGL000502 ManY
Phosphotransferase system, mannose/fructose/N-acetylgalactosamine-specific component I[IC
AGL002077 ManY
AGL000503 ManZ
Phosphotransferase system, mannose/fructose/N-acetylgalactosamine-specific component IID
AGL002076 ManZ
AGL003135 GatA/GatB Phosphotransferase system mannitol/fructose-specific [IA domain (Ntr-type)
AGL003133 GatC Phosphotransferase system, galactitol-specific IIC component
AGL000507 FruA
Phosphotransferase system, mannose/fructose/N-acetylgalactosamine-specific component IIB
AGL001862 FruA
AGL001862 FruB )
Phosphotransferase system fructose-specific component I1B
AGL002844 FruB
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Table 6 The lists of Genes in LP9010

B ID AR % A
AGL001722 ImrB Nitrate/nitrite transporter NarK
AGL001967 pal Cytochrome cd1-nitrite reductase-like, haem d1 domain
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