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24 hJ&, EAPIEi i b BB N0 S MR R R B T L 98.72%, EEMARA B E ol mdEkELE 2k E AETHE
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1 MRE5EAZX
1.1 #RSEH

K FLFT A (Levilactobacillus brevis)JYX2 435
AARILIER, TRAF TS % 4 (O 2 Bk e
(Staphylococcus aureus )ATCC 25923, K T &
(Escherichia coli)Nissle 1917,/ [E Tl i#4: ¥ i
PO L s MRS WY B 5 75 R iR
PIEARA PR,
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12 U#EHEE
Leica DM2500 J:2% 1 i e , fE E Pk R AR A
PR 2\ ) ;Infinite M200 2 I fiE Wi bR AY , 3+
TECAN 23] ;Micro 17R B & B.0HL, EE
Thermo Scientific 2y Al ; ZQZY-C8V [\ = 1H 7 7
PR, AR A LRH-150 A LG5+
#6, Bilg—tERE AR A TR A,
1.3 7%
1.3.1  FEHRFOERSERER M DIREN e T B AR
FLFFEE JYX2 X AS IR AR RE 11, kg s
G FE 16~18 h AT FLAT T JYX2 LA 2% L il 42
FF&A 100 we/mL FWASEREIE MRS W7, 7E
37 °C,200 r/min #ER IR FE 48 WM, B 4
h BUEE | S PRERFR 28 2 — i I 5 T Vi b IV i
R (g/mL) T HAY A R £R Y A g R R4
[F5 1 E g =R/ I
AR AR AR AR (%) =
WA AR AN & -1 G WA R A &

WA AR5 P Bt X
100 (1)
1.3.2  ZetEiEm
1321 WIMPERES MR I I 5 2 B

WRI1S], K 5 FLAT B JYX2 4520 T 3 5% i 45 4 4
MY MRS BEHE VAR, 76 37 C&A/F T IEE 30 h,
Wit J XTI IS LA T VPAS o B B PR bR Sy 2
BRI ATCC 25923, FAPE X HE 36 H #5 A R
JUFF I Nissle 1917 Rl 2SR LLANAL , B R V%
Je L S BT T A BT A B VAR I 5 s EARAR Dk
IRET AN, RV SR B A K 0, 5T GO 1)
W, o a I, AR E 3 AL VAT,
ARG PR IR B0 25 SR A A 1

1.3.22 P RGUBIEIRE  ARFSCRHEKR P
RO I R 2 FLAT BT JYX2 B A R AU . PR
FIFLFFIR JYX2 BT ¥ , #5802 MRS 8 5E5E 37
°C,200 r/min Z&F T R 3E EXTEAE R, FEEL
100 wL BRI A6 T MRS A, G 5% 1
SRCE W T YA F AR B (10 pe) |
HR & (10 pg) hAEARTEHE R 30 pg) AR
(30 pg) JKREZ (10 pg) LLE R (15 pg) Kk
I FK (30 pg) kAR (30 wg) BT oK R & (30
pg) SRR (30 wg) , 2540 Z B 1] B AR 7

24 mm DL G880 R RIS B R 07 5 R R 2
AR 9 FARCE T 37 CIEIRAR 1% 24 h, Ki 3%
S5 5 I AT TR P AR, PR IR S AT B TYX2
PP ZHURRE T 25 PER EARE R T 25 (R) <
14 mm, 1 EETR 25 (1) A F 14~20 mm 2 7] | f{U&%
(S)=20 mm, FELH F AL 3 U, LARA AR 56 1) AT ¢
1I~¢[17]O

1.3.3 EFLFFE JYX2 B FHAM )y XS
oA KW LT TYX2 B, FraREAR YR
VKA I i2 i s e kLA (e
WEARHLARAE), BiEaHKE, onlt g
Mumina % 324K CFE, FF4K+E Nanopore Prome-
thION F1 Tllumina NovaSeq 6000 XU 54 58 /i
S FE DRI ZH 7 51 I s

1.3.4  JFLFFEE TYX A3 R R

1.3.4.1 FEHEAHLEE  JUHEHERIET Nlumina
M, JEEEFIFH fastp v0.23.0 % Hib AT s
AER S K Y ), KRBT P A RSk 5 e K
Jid5 5 1 Mlumina 72038 5 Nanopore il 7 2045
A Unicycler v0.4.8 B4, FEIR & 425 A9 LAl
I, FIH Pilon v1.22 5 SOAPdenovo2.04 Xif 41 %% 2%
WIGRIE Sk, SR FLF R JYX2 /)
o T FE R4

1.3.4.2 BRI FERFLATE JYX2 By 4
SyATHR G AR DX ) 35 R A 3 Prodigal S
B ks XU GeneMarkS 458 A0, @3 -
RO, IR RTAR D) BE 3 DN (4 A% R 91 S L i i)
DR AR EILRR T, N5 ek R 2 i R it
FERHEE

1.3.43 SHARBE 2SR Circos F/F2x il
SEFUFF B JYX2 BSR4 R 3, MR b B P
SEPR A RRRAE . 2 B AL 45 1 6 B 3 R 5 A6
COG TIRETERE .GC i NN A K AN £
3T T S

1.3.44 FEFNPYIIGEER 82 4 Diamond,
blast2go Fl hmmer3 %5 T E. | WM FLAFHE JYX2 Fi
D BT A5 4 2 SRR 91 5 A JE 8 I (W COG
GO 1 KEGG) #E4T &R G5 L Xt , AT 52 il & K Ty i
(R T AR

1.3.4.5  # S DU 25 3 R F AHF 52 L
Diamond YE ML T B, & T E-value [H{H &
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1x107°, 3 DB R ZUAT B TYX2 A9 Fdiill & (R e 91)
SRR PUER PO (CARD) MIRE T3 N1 %4
[ (VFDB) 73 51 #3547 e 51 Heoxt , 43 B 12 H p ik o
TETE TN 25 56 PR B8 A OCIE N, T k2 ek
AR HEAR AR
1.3.5  FFLFFI JYX2 WASRREh A R T R
4 NR . Swiss—Prot . Pfam .COG.GO X KEGG & %
B EGTIR R AEYIE B o5 i WL
FFTR JYX2 55 DR 2 v 5 30 A 1R R Jir ity 1) e A DG
LR HEAT A T2 5 R G0, ARz L A
(T SRR BB TE DI RE
1.4 HiELE

AWFFE AL A S GE T o bR HI 2 814 Py
)52 B (5 Excel 2021 34447 Rl Bdis i 4%
B ES00 R Origin 2021 4 (O-
riginLab Corp., USA)#4TiA50 %S K1Y B K2,
PAEL UL B ARAE £ B SPSS. 20.0 AR F (Tnter-
national Business Machines Corp., USA) X} 3E[A
HREAE T RS, JF i W51k 22 R AG 5
W7 22 o BT s 4 R T Sk, B iREE T
ZEERIBL A

2 HEREHH
2.1 EIFE JYX2 KPR RSB SH Ak
FEFLAT TR JYX2 XA R AR i 3 an 181 1
IR Y REFRI AR 8~15 h I FLAT T JYX2 X%
STV i TR M P o At o R A DI 5 9% 24 h I, 2 FLAT
PR JY X2 X MRS $555 56 A R A 1 [ i 32 5 31
98.72% , Z Ja #a TR . 3% FR A L0 oA AR I LT P
JYX2 X AR ek AT AT i e

80

w0}

AR

Nitrite degradation rale/%

20

0 10 20 30 40 50
i F 6 ]

Culture time/h
B 1 EFATE JYX2 3R R T
Fig.1 Changes in the degradation rate of sodium nitrite

by L. brevis JYX2

22 WIFEIYX2 2Lt

R ZE [F]—Fp s N, PR 2 () Y 25 PR 4 A5 S
AT P EOL R A SRR E S B 2 X 5, DR, X
— R B TR AR T N T JRe ol ST 1) 2 A PR EA T
AN LA Al () A ] g o e 1) 28 22 2 P B
W RGN ST, GRS T A M A A TR
PRIV REREE, IR SCHEBR S TE ) A 2 4 A
G2

PR PETTAL T, P LTS P A ) 2 — o
Bt P AN R S 2 24 R e R RS I PR 240
HA MR AT 70 o By 3B o-F 1N
ANGE AN, 305 TR 7% S I iR (5 1A
B I T 58 A 1N, 21 40 Lol 190 244, TR 7% )
] S22 0 77 AT 375 T %) 9 I DX 388 5 y— V8% 11 D) Ay I ¥ .
MG, A TE R B RE To 4k (B AR 1k, oA Hh B I
I B =,

(a) EEBEEIKE ATCC 25923 (b) ARAFTFENissle 1917

(c)FEEATREIYX2

2 RIME JYX2 BMEEES TSR
Fig.2 The results of hemolytic activity analysis of L. brevis JYX2
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WE 3 Jizn, BT IR 4 B B A BR B ATCC
25923 [T v A B AT WAE MY - IR, KIGHT:
PR Nissle 1917 (B IR ) B 7 J BB 30 T K €5
H I GRRIERAR o oI LRI, 7EH5 3% 24 h
Ji  JEFLFFTA TYX2 TR TR BB TR & A AT 1 3
G ARYE LI FTRA0H R TR LT B JYX2 88
PR o ol

H I, B AR R 244 ()8 H 257 AR A
BRI, YA R BUSGR R R 2 T
W E LA RS, FLFF B JYX2 kPR R
BRI IR 25 S N 1 R KRR TRER R
LT KIEHR R R R, IR —E
M2 T TR G R LR AERSFHE
PrAE R IR U X R WIL R AR 25155
55, TV R G A I TR 220 R I B s,
2.3 EIAMNEIYXEFRALABSES

JEFLAT TR JYX2 Yy o {11 35 R 4 e Fl o ] 3
Fis o JEFLFTER JTYX2 B2 H 1 3R &
Fy YLt fR (B 3) AL IR ORI G, BE PRI 2 2
SYRTEE SRR, FFLATH JYX2 BRI K
2567 154 bp, GC &t 4{HH 45.82% , H[F 21 e 1A
FRIERF G A0 A FUAT B s () R AL R e, LR
TNZE R R, R IE 4 e gm i 2 485 1)
REZLIH, [ A 65 4~ tRNA 2[4 (15 4~ rRNA
FEPRAT 27 4~ sRNA JE[H | R R BRAG 8 A5 15 B AL 18

1 EIAFE IYX2 WA EZHRENKKEER
Table 1

Results of antibiotic sensitivity experiments

of L. brevis JYX2

wAEZ Fph) B 69 AL 42/mm BRE
HEFX 1525 + 1.25 1
kIRF 14.56 + 0.35 I
KRERE 14.25 £ 1.25 1
Sk Fam A 21.24 + 0.65 S
FAFE 20.24 + 1.46 S
mEEE 20.26 + 1.35 S
HEE 21.23 + 1.26 S
KXEZE 20.23 + 0.43 S
uEE 24.52 £ 0.23 S
AFE 21.23 + 0.54 S

T R(< 14 mm) A2 1(14~20 mm) 9 EHUE S (=20 mm) g
TR B AR NP IR EZE (n=3)

SRR AL TR G R B 41 43 B
WoR, HSE KB K 888.52 bp, Hid K =500
bp FIEEIA 1801 4™, o Zwh L B EL Y 72.48%
K HE =1 000 bp FUEERA 815 4>, i [k 32.80% ., Itk
GhEE P INE LR BN R RS R 4 R R
ERIFH 14 4, HE ] 0.09% ; 5E H 2 )7 5
29 4>, EE M 0.08%, FREITH]E IR
(%2),

A:RNANTAE
B (ks

.« HARfEE
TR/ LR A

mEn

SAESCOLEIOTOZLIOA

Z: A5
16S__rRNA
23S__rRNA
5S__rRNA
tRNA

3 WIAME JYX2 RaEkrEEAR

Fig.3 Genome map of chromosome in L. brevis JYX2
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x2 EIHEIYXWERASKITER
Table 2 Genome statistics of L. brevis JYX2

e RERA o, EIAHY
bp %
AWEHRE 888.52 — —
mALARKE 90 o o
RERABKA 5016 _ _
* £>500 bp _ 1 800 B
% E>1 000 bp _ 815 B
BRELAT — 14 0.09
HWEEHF — 29 0.08

T " BRI TEXT PG — K

2.4 FEIHFE JIYX2 EEIhEETR

FET XA FUAT A JYX2 B 3 PR 4 28 | %
H G F AT T IR R, B 4 R T FUT
W JYX2 75 2 FhECs e v i B 3 Y 1) Be Ak R A
i, HAE COG.GO KEGG ,CAZY .CARD #I1 VFDB
B Ry B R 1 926,1 762, 1 823,73, 180,
217 DMIIREEEA
24.1 COG BIEE: B  COG (Clusters of or-
thologous groups of proteins)EHE 4 L E I Fy 4 Fi
(AR 1A 3P 2 R 3t 28 KOS 91 L o AR 2
AT, FIANZEAE FEHAT A et Refg s
56 BTN AR 1 B D RE TR HSE KA o b, R e
SL0 R D) BERAF 5T SR AL R S AR SR A 11
lumina 1 PacBio B-& I 77 3 W& X J FLAT B JYX2

e
a0 ®
S S o

HeP B
Number of genes

CDEFGHIJKLMNOPQRSTUVWXZ
R

COG Type

E5 MILFHE JYX2 COG iFRa#

AT R EE Ay, R BB 1926
A, HA A COG R R H S RT A BB
77.51% , FF 9543 e 2] 23 AR TIREL (1 5)
MWIIRE KR, kAL A Wyits A o Lt
BilfeE (10.70% ), HIRK Ry 2 R T iz FAR i
(7.32%) . BEFU%ia il (4.93%) et A il 5 7%
1 (4.62% ) VL BAZ AT k12 AR (4.67%) 145 Lt
AEXTEAR it — 20 M B R ZLAT 1R JY X2 e A%
KO EXF RS FR R R A E ,, i R T2 5
TEWLES F i FARI I REE COGs, L B3 100
A RTCHLE i A R 28, A& 102 4>
5 Il s AR DG R I

@R

[0 Swiss-Prot
W rfam
Wcoc
fdeco
OKEGG

BB
Number of genes

i
NR Swiss-Prot Pfam coG GO KEGG

Type

B4 SIFEIYX2 BEEEEERSITE
Fig.4 Functional annotation statistics
of L. brevis JYX2 gene

W CHERATHSR
W DALY, BEHR. FEAST
| = o]
W ARSI
GBIKLAMEHIRE
LB = e
I BRREEEANH
WUEE pRMSERE
W KR
L4, BENBE
B MARR R ARENRE
W NAiRIER
W OEZEAN. BRRIER
W PFAVEFERIRE
B QRERBFINENAR. EHNOREH
I RAVATF—RIEERRN
B suekm
W T{ESHESNH

W UARRIES, HRIERES
W V5B

W WARBRSMER

W XRUEEK, ST

W ZERAR

Fig.5 Classification of L. brevis JYX2 COG annotations
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242 GO TR XEFLAE JYX2 A
2H gt ) 28 FE R P 5 4T GO (Gene ontology ) %X
e LT 5 Re R 45 R s 3 1 762 A3
PRIARAS AR LY D RETE BT R, o 1 R A T
PRUEEE) 70.91% (18] 6) . Mt 5 S AR DT FC Y

400

Jt, SRECERILA R 3 A F RG], K
W IHJE T4 FU16E (Molecular function )iX —2& )
GO Z& HER IR Z , FHRFEIE 1419 4>, HUO”
AL AL (896 1), AL A= Wi (816 1) .

LR AL I3 £ 9hie
350
300
g
I go 250 -
® =
E — 200
[=]
ﬁ?ﬂ _E 150 -
Ell- ZE 100
50
0
N i st 0 20 9 0 o R 3 W o el s 0%, 2 X%, 7 Ry R (X4
ST e
%‘5\0% A O GRIRT o UK @‘?@é‘@/‘\g N
% & ) SR GO Y TR e
L FE S &5 S ¥ &
& D %@v}-\ vj“\y N
\PVO@ QQ\\ %f&@’
% Q
,X‘?’
&

6 EIAFE JYX2 GO ERSH
Fig.6  Classification of L. brevis JYX2 GO annotations

243 KEGG iR M mzLAr i JYyx2 3
HZHE E KEGG Bl AT #r, g5 niE 7
Fs . ZERIEA 1741 DNEEFE T KEGG 1
B IEARIETIRE N 6 AR igHARE™, SERI A E R
SER N I TYX2 BRIl 6 K
), 25 2 5 R B 43 0 R < AR 1258 A4
WEAF BALHZE 161 4> 8H& {5 B LI 177 4~
AT RS 82 AN AN 110 D A WL RS
25 35 4, Horb ARSI R 5 i, SR AR
PRI REIE PR (1A DAL o o FEARIBIEZEIE R I,
DIRed sy 4 R R . 2REES B RIS 3
W Z , 15490 4>, FEANREFIhEE
A BRI, FEACIAH DI P B R R
KA SIS 2R A 196 4, ShfHh
N7 S A R HA 107 4, S 5K
R R 88 4, ¥ M BB WA S5 R
A 77 AN, FEARBEE BAL G R E S
WA S A R R 2 35 91 ;AL {5 B Ak

JE R LR A OGS I B L 3 83 A4, LU

Lot R R FLATI JYX2 FEfRIE A B
B I B 5 12 A AT B 9 M AR AR, H
BRI SOz EE, N RZE bR BE
WAt O 2 R 03 IF A iU Fh D BEMEA R 7 P i fit
TR RS R A S

244 CAZY BEFEIR  FIH bCAN Bk IL &
YIE PR (CAZy ) B SE XL FLAT 1/ JYX2 47
CAZy 1RSI, B IK A5 1 1 £ 5 ( Carbohy-
drate—active enzymes,CAZymes) J&—2RIRELFE
(G2 | AKHE A5 AR E S AL D AR Y 25 5%, T )
O30 6 BILOE IR, BARHE : st e frl
H SHE K ik 20 B K % W (Glycoside hydro-
lases, GHs) , Z S5HEFEEERL SN LA IO HF 66 14
L5 4 [ (Glycosyltransferases, GTs) , i 12 A 7K fi#
AWM 2 R E L 2 RS
(Polysaccharide lyases,PLs), BEWS/H ALK KIS
Y53 v e S K A 1 B K Ak ) R 1 (Carbohy-
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AL K4
A& )

AT D)
AR

i,

Fihi:

BUr 2P0 (s 254
BT i 2tk
2] »m&m»m

904 05 FAL Rewd
Hhe AP
WL
WAEARB DS
&mmmmt‘m
fight ﬂ.lﬂ"
E2 LR MAJ&.RHLM
TR
Al fﬁléﬁ:’l:#&fmﬂ.m
JUAbZ LR R4S
WA TR R AL T
Bty ARl
SR MWMJM&M

|ws,iqﬁ 3

| E:1:bug:d
NFEEa RS
| Peiigri bz
W AR

R
N EDERE

490

L L
100 200

L s s
300 400 500 600

S Kt

Number of genes
7 EILFFE JYX2 KEGG ER S %
Fig.7 Classification of L. brevis JYX2 KEGG annotations

drate esterases,CEs) , AN A MEAL TG PEAI P 38 1 25
B RS Py BB SO Bk AKAG G 45 G
e (Carbohydrate—binding modules, CBMs) , if i1 4%
3 3 A AR Bl Bl e K Ak A Rt e el B 4
ALIE 5 (Auxiliary activities, AAs), W 8 Fis,
TEXRR KA E WS PERG 1) o3 e b LT e
JYX2 FEDR AL LOBE K i il (GH) 2 it 5 DR 250
% 31t 37 Aok A6 & PITEE (CE ) A OGP Tk
Z 18 ML Z TR, 55 Bl S Ak I i A k7K
1'%’&:‘%%%1‘%@%*9%9‘]%%%%75@0

2.4.5 CARD $#liEH B CARD(Comprehensive
antibiotic resistance database) 1E R 4HTATNAYLE
A VEANTE 245 5 BRI, SO T AN AT 25
PEr T, & T )7 41 Identity =45% J Coverage =
70% (1) 7 15 (81230, 3 ) 12 40080 J2E % e FLAT TR
JYX2 AT RS S5 Y25 Pk T B i 24 35k
N, G2RANEE 3 BRI B A TR 2 3 4 mT g

Mif 25 5L RS B, s R R P R \jiﬁﬁhéli
RAAE R RPUER, 18 BIRE WA R U
VE 4l RN 7R B O SR 4 v vp o Al N N R o

407

FEP B
Number of genes

:
AA CBM CE GH GT
haesrE

Function class

B8 EIMFE JYX2 CAZY EBHNHE
Fig.8 Classification of L. brevis JYX2 CAZY annotations

3, S AR —F, R 3 Al FLA R JYX2
TS 245 B AR X 4570 | TR 22 A PR B , DG T
CARD %l FE v RE R 3 it 245 20 S 3L RAE B2
AT RH R AR 24 R AEAEAFR AR ST

2.4.6 VFDB ¥l Eiime 5 1 5 Hi B (Vir-
ulence factors database, VFDB) J&— % JIEE |
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*3 HEIHFE JYX2 CARD iFRBR&R
Table 3 Results of L. brevis JYX2 CARD annotation
XRABS it 2h 4 % AMR AR R #% —EOH /%
Genel454 LkEZ A E ¥ k% & EF-Tu 75.7
Genel822 XBFRAEE FAEF I fusA 71.1
Genel827 LEE S S F) 4% B & 3% RNA 48 8 T (poB) 71.8

I R G R IR R A AR B LS
PEFELR IR 6 . AR VEDB #0088 5 T ik
H R U (51— B0 = 80% , 78 36 B =70% ), %if
217 Mgk g S SE R BT e, R R IAF A Lid
B H RN, E— R LT R JYX2 1
VR3S A A, 255 BRI RO
A IYERE SR, s B d RS
K 2 F R s iR s 458 —2, #h—m T
AR TR
25 HIAMNE IYX2 HFETHERSTFEERERE
T4y #r

TV i T2 o2 foe A 5 T I e 0 G O foe | XoF
FELFFR JYX2 3L RN 75, A0 A
NR .Swiss —Prot .Pfam .COG .GO X KEGG £ £ 4
BT RGeS 2o, gad it
— MG B8, RUEZLFFIE TYX2 LR 4
HR AR ARG 2 S0 R 8 DR PR, D LR A
AT REAR AT Wl s B AR AL B
3 FHitHithig
b, ABIFEh ZBUEFLAT B TYX2 X MRS
PRI 6 R R AN AT = s R A e T . ARG
PRRRI L LM P45 5, /bS8 T LA B
JYX2 Wy SR A B i 5 2 A g A ) Lt
XiF, XK B AR IEA T R 2 A A B AT RN PR 3
RETE RS, 3 2 ¥ Ik A A 2 R ) 2 | 6
Z bR AR A R E R KR AHR A
HREYPUERUR, R4, il
CARD %4 % A1 VEDB 04 e texd o dr, & Ba
FUFFEE IYX2 A 3 A2y 3EH, dE— R
GRMWRE, 5B R woR, R E
TYX2 16 F5 PR 4 vl A A 280 0t S i SR [ e
AT R Bl B ARV E I S, 27 1 2L s
JYX2 ELA LU 00 WAt U R 3k ) 6 R o8 ok 22 4

P, R e ity o IV R 8 T ) i T R 51

2]

=
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Whole Genome Sequencing and Gene Function Analysis of the Nitrite—Lowering
Strain Levilactobacillus brevis JYX2

LI Wei, GUO Hui, DONG Naihui,

REN Ying,

LIN Xinping,

JI Chaofan, ZHANG Sufang”

(SKL of Marine Food Processing & Safety Control, National Engineering Research Cenier of Seafood,
Collaborative Innovation Center of Seafood Deep Processing, School of Food Science and Technology,
Dalian Polytechnic University, Dalian 116034, Liaoning)

A nitrite—degrading strain, Levilactobacillus brevis JYX2, was isolated from naturally fermented sauerkraut in

Northeast China, and its safety was evaluated through hemolysis test and antibiotic susceptibility test. To elucidate the
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genomic characteristics of L. brevis JYX2 and its nitrite degradation-related genes, Pacbio third—generation sequencing
and Ilumina second-generation sequencing technologies were employed for whole—genome sequencing. Based on the ob-
tained sequences, gene prediction and functional annotation analysis were conducted through COG, GO, and KEGG
databases. Meanwhile, the safety of L. brevis JYX2 was analyzed using the CARD and VFDB databases. The results
showed that L. brevis JYX2 could degrade up to 98.72% of sodium nitrite in the culture medium after 24 h of incubation
in MRS medium containing 100 pg/mL sodium nitrite. And the strain exhibited no hemolytic activity and demonstrated
high sensitivity to antibiotics such as gentamicin, erythromycin, and chloramphenicol (with inhibition zone diameters =
20 mm), indicating a favorable safety profile. The genome of L. brevis JYX2 was composed of a circular closed DNA
and a circular plasmid, with a genome length of 2 567 154 bp and a GC content of 45.82%. A total of 2 485 coding
genes, 65 tRNA genes, 15 rRNA genes, and 27 sRNAs were predicted. Furthermore, 1926, 1762, 1823, 73, 180,
217 functional genes were annotated in COG, GO, KEGG, CAZY, CARD and VFDB databases, respectively. Further
analysis revealed that no nitrite reductase gene was detected in the genome of L. brevis JYX2, suggesting that its nitrite
degradation may rely on other enzymes or mechanisms. Additionally, predictive analyses of virulence and resistance genes
further confirmed the safety of the L. brevis JYX2 strain. In conclusion, L. brevis JYX2 exhibits both functional efficacy
and safety, making it a suitable candidate as a fermentation agent for nitrite reduction in fermented foods.

Keywords Levilactobacillus brevis; whole genome sequencing; sodium nitrite; gene function annotation; sauerkraut



