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Abstract: [Objective] To explore the genotypic differences and potential probiotic properties
of Lactiplantibacillus plantarum by using whole genome sequencing technology. [Methods]
Based on the HiSeq and PacBio, this study sequenced the potential probiotic strains L.
plantarum Eden-Star PC06 and L. plantarum Eden-Star PC108 with good evaluation of in vitro
probiotic properties isolated from Sichuan multi-generation Paocai in the previous study. The
relevant bioinformatics software was used to assemble the raw data and analyze the subsequent
functional annotation, molecular evolution, strain safety, secondary metabolite synthesis gene
clusters, and probiotic-related genes. [Results] The whole-genome information of two L.
plantarum strains was obtained through gene assembly, and the genome sizes of L. plantarum
Eden-Star PC06 and Eden-Star PC108 were 3 163 902 bp and 3 205 054 bp, respectively. The
GC content of Eden-Star PC06 and Eden-Star PC108 was 44.68% and 44.67%, respectively, and
they contained 3 161 and 3 197 DNA coding sequences, respectively. The comparison results
of functional gene database showed that the two strains were extensively annotated on genes
such as carbohydrate utilization, amino acid utilization, and glycosyltransferase. We found four
genes related to intestinal fluid tolerance, intact gene clusters related to bacteriocin synthesis of
L. plantarum, and probiotic genes resistant to multiple stresses on the whole genome of two
strains of L. plantarum in the comparison database. [Conclusion] This study explores the
genotypic differences and potential probiotic properties of two L. plantarum strains Eden-Star
PCO06 and Eden-Star PC108 at the gene level by whole-genome sequencing, and it has proved
that L. plantarum Eden-Star PC06 and Eden-Star PC108 are potential probiotic strains with
promising applications. This study is expected to provide a genetic basis for screening out
excellent probiotic strains and evaluating their probiotic properties.

Keywords: Lactiplantibacillus plantarum; whole genome sequencing; comparative genomics;
functional gene; bile salt hydrolase; bacteriocin
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Table 1 Reference genome information of Lactiplantibacillus plantarum

Strains Whole genome size (bp)  Origin GenBank ID

L. plantarum WCFS1 3308 273 Human saliva NC_004567

L. plantarum JDM1 3197 759 Human digestive tract NC_012984.1

L. plantarum NCU116 3 354 689 Pickles NZ_CP016071

L. plantarum ST-111 3254376 Pickles NC_014554.1

L. plantarum P9 3016 749 Fermented sour porridge Nz _CP060172.1

L. plantarum Zhang-LL 2952218 Fermented rice products NZ CP011769.1

L. plantarum Lp-6 3101 304 Chinese koumiss Nz _CP060182.1

L. plantarum KLDS1.0391 2 886 607 Traditional fermented dairy CP019348.1
products

L. plantarum ZJ316 3203 964 Infant feces NC_020229.1

L. plantarum 10CH 3311056 Cheese NZ_CP023728.1

L. plantarum CAUH2 3 254 946 Sichuan pickles NZ_CP015126.1

L. plantarum EM 3 184 808 Korean kimchi NZ_CP037429.1
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Table 2 Details of Lactiplantibacillus plantarum
PCO06 and PC108 gene assembly results

Characteristics

L. plantarum L. plantarum

PCO06 PC108
Total reads No. 410272 508 057
Total bases (bp) 4 648 952 898 5873062 770
Genome size (bp) 3343 066 3344278
Largest (bp) 294 068 228 819
Average length (bp) 11 331.39 11 559.85
Clean Q20 (%) 96.59 96.70
Clean Q30 (%) 90.64 90.89
G+C (%) 44.33 44.50

=3 HEILATE PCO06 1 PC108 £ & 4A & A4H{E

Table 3 Basic characteristics of the Lactiplantibacillus
plantarum PC06 and PC108 genomes

Genomic characteristics PC06 PC108
Number of CDS 3161 3197
Number of tRNA 73 69
Number of rRNA 16 16
Number of SRNA 48 49
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FURE ST, TIEX RE T B 4 TR 0 P 45 110 28 1k B4
A BT, NI RO A
2.4.2 KEGG ##EEIRE

KEGG 8l e & 1 Z 7 8 , vl T
RGeS WL 3R W) D) R B AR iR AR 1), 4
A9 KEGG Bl EFBLE R WK 4, L. plantarum

Table 4 Detailed statistics of the COG classification of the three Lactiplantibacillus plantarum strains

COG code COG annotation PCO06 PC108 WCFS1
A RNA processing and modification 0 0 0

B Chromatin structure and dynamics 0 0 0

C Energy production and conversion 122 115 114
D Cell cycle control, cell division, chromosome partitioning 46 45 26
E Amino acid transport and metabolism 223 227 267
F Nucleotide transport and metabolism 114 114 87
G Carbohydrate transport and metabolism 294 266 313
H Coenzyme transport and metabolism 134 140 91

I Lipid transport and metabolism 105 110 75
J Translation, ribosomal structure and biogenesis 213 218 155
K Transcription 268 268 305
L Replication, recombination and repair 132 131 157
M Cell wall/Membrane/Envelope biogenesis 172 169 156
N Cell motility 21 16 11
(@) Posttranslational modification, protein turnover, chaperones 105 105 62
P Inorganic ion transport and metabolism 126 133 169
Q Secondary metabolites biosynthesis, transport and catabolism 27 20 42
R General function prediction only 226 225 421
S Function unknown 128 124 224
T Signal transduction mechanisms 134 131 100
U Intracellular trafficking, secretion, and vesicular transport 22 20 26
v Defense mechanisms 73 87 60
w Extracellular structures 4 4 0

X Mobilome: prophages, transposons 78 117 0

Z Cytoskeleton 3 3 0

<l actamicro@im.ac.cn, & 010-64807516



R4S | A 9123k, 2023, 63(7)

2889

Cell growth and death
Cell motility
Cellular cemmunitg'- rokaryotes
Transport and catabolism
Membrane transport
Signal transduction .
Sl%nalmg molecules and interaction
Folding, sorting and degradation
Replication and repair
Transcription
Translation
gancer: overyfl_ew

ancer: specific types
Cardiovascular d?sleqse_ A
Drug resistance: antimicrobial
Drug resistance: antineoplastic
Endocrine and metabolic disease
Immune disease
Infectious disease: bacterial
Infectious disease: parasitic
Infectious disease: viral
Neurodegenerative disease
Amino acid metabolism
Biosynthesis of other secondary metabolites
Carbohydrate metabolism
Energy metabolism
Global and overview maps
Glycan biosynthesis and metabolism
Lipid metabolism
Metabolism of cofactors and vitamins
Metabolism of other amino acids
Metabolism of terpenoids and polyketides
Nucleotide metabolism
Xenobiotics biodegradation and metabolism
Aging
Digestive system
Endocrine system
Environmental adaptation
Immune system
Nervous system

KEGG pathways

Cell growth and death

Cell motility

Cellular cornmunitg-;l)mkaryotes
Transport and catabolism

Membrane transport

Signal transduction . .
Sl%ng]mg molecules and interaction
Folding, sorting and degradation
Replication and repair

Transcription

Translation

Cancer: overview

Cancer: specific types

Cardiovascular disease

Drug resistance: antimicrobial

Drug resistance: antineoplastic
Endocrine and metabolic disease
Immune disease .

Infectious disease: bacterial

Infectious disease: parasitic

Infectious disease: viral
Neurodegenerative disease

Amino acid metabolism

Biosynthesis of other secondary metabolites
Carbohydrate metabolism

Energ{f metabolism

Global and overview maps

Glycan biosynthesis and metabolism
Lipid metabolism o
Metabolism of cofactors and vitamins
Metabolism of other amino acids
Metabolism of terpenoids and polyketides
Nucleotide metabolism .
Xenobiotics biodegradation and metabolism
Aging

Digestive system

Endocrine system

Environmental adaptation

Immune system

Nervous system

KEGG pathways

512

504

100 200 300 400 500
Number of genes

m Cellular processes . )
mEnvironmental information processing
m Genetic information processing
mHuman diseases

= Metabolism

m Organismal systems

m Cellular processes . .
mEnvironmental information processing
mGenetic information processing
mHuman diseases

= Metabolism

®Organismal systems

600

4 Lactiplantibacillus plantarum PC06 5 PC108 KEGG Ihgg;F &
Figure 4 Annotated diagram of the KEGG function of Lactiplantibacillus plantarum PC06 and PC108. A: L.

plantarum PCO06. B: L. plantarum PC108.
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PCO6 F1 PC108 7354 2 867 1NFI1 2 822 PH:A
7 KEGG $4E h 13 21 Th Rk . 72 KEGG ¥E
B PCO6 1 PC108 A AR Z I, KB4 3 [
PR RNAAAGE I, 2T AR A
B, R Bk AL A DL S s R AT, ik
IKACAS WA 8 A 45 A PP A A % 26
B fn BAC A 1S B i 2 R R sy, EEAE
T ABC ¥ia i . BRIRFE R R4 L) AT
NWERG . HAG WIS, L. plantarum PCO6
F PC108 75 NP Jy T A5 2 FE By L R 20
FEEEAYPUE.
2.43 CAZy BIEETRE
CAZy J2RTH B2 2tk G
WA I BRI Bk b A FER
LAY IR B A, SRR K ik
A
Glycosyl transferases: 29.81%

B PIAHOCHEE AT LIS B KA B U AEYE
TE CAZy R4S P(E 5), L. plantarum PCO6 Fll
PC108 7EMHF /K fift i (glycoside hydrolases, GHs) I
PR8I TR TR, 2050 43.27%H01 44.76%,
HIR SRR R4 i (glycosyl transferases, GTS)., Hi
KB ER T8 20 L b 1,4-0-D-Fi A i 2
M Z R 1,4-o-D-HI T, 2Kt FR
KRR, SEM S EEM RS PGl WL
RO TS AL A AL AT BORE T 68, KM B8 B
SERSZARNEE E BT, BB alc R b, TR AT
FIREPINNS 55 FA B =Y kb E
fig & (carbohydrate esterases, CEs)ti155!] | B¢
BE, REMEILASFIRRKAL S PRI 2BR1L, T
PG (auxiliary activity enzymes)fdfE— KZAE
FATFRAL AP0 E A ST PR
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Carbohydrate esterases: 15.38%
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B
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5 Lactiplantibacillus plantarum PC06 5 PC108 CAZy ;I FE4E R

Figure
PCO06. B: L. plantarum PC108.
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2.4.4 VFDB BUEE T

VFDB 24> [ 1Y — 1Ak 1R it v 5 1 PR
5 PN B BRI . RIE T, IR A
Yy B B i g A | R E 1 32 e B e VR
FIPI AR R dE R, FEATRANE SRR . P
PG E AR R O A A B HA
TRIPER R R TR oK AL S P U S B
2R TR S0 11 7K S Al ).

i FH AR AT AE. VDB B8 e o Fe X IS o
KINEESIH Ao bR UERS, L. plantarum
PCO6 F11 PC108 734115331 99 F1 97 A4 BIHf 43
R SERE R (B 6), Horh 32000 Kgkey 14k
ARG ME S EE AP, PRd k2
BT A AT LT BRI, 2 SRR
THBRARGEHER T RENEFER, BWE
PCO6 F1 PC108 ] REA 4 H 5 1) 4K B 7~ W ORI
fe I AT A AERE )T L. plantarum PCO6 Al
PC108 7EPL A WEAEH AR 3] TR Z ME R,
PUAWE Y75 1 1 RE 8 5 Bl 240 B X b 1g 3 f iz
75 260 22 6 DA T B 35 B P00 T R 55 A A O 114
HEWARR] TERZER, BIATE L. plantarum
PCO6 FI PC108 H14R 2 T 3 Fir 555 4 A7 5 ) 3
[K(VF0349 , VF0327 Fll VF0014), 11X 285k K 7E
YHPE R Iz AT, TR R B X 25 SR R BAE 7L
FFIE WCFST, NL42 S5 R4 DL EJE R,
T 33X 42 66 DR T e 4 A - HC A 40 B 285 B o k- 4
MUAR B ZE e T, AR A B 0. (EAS—
$EAY R, 7E PC108 FRAETE 2 4> VF0014 JE[H, iz
FAFBERN B L, XATaE2FE PC108 (1)
H R T PCO6, 5B Z AT AT 45 ARV
AP A b B R AR B PR B0 E
YENEEIIHET, A ENIES 5E0/1E £ 35
B BURAM IS N . FETEEE o SR, ansR
ToHAth A& ST, 3 L6 B PR AT DA oA o 2 X 2 TR
Aal), B EMIm T anpEE N, I e

SN MIAENEG R T S DL T S Al Bk sz i (191 an v
FAYE SRt LE TR A )

WA, 73 S 5L PR AR A I HE T 85 0 R i i
I (VFG038904) 1 B-I#FIME(CVF171), L
AL RIAE JURR R M 2 2B B P A i, 5 antt
HERY 2N TN 4 (generally regarded as safe, GRAS)
i A TR R MRATL) ZLAT IR 299 vV, Tz A Y
P £5 AE BEAE Y FLFF IR IDML, 0% 45 A TR )
FLFFE ST-I %%, {H 131 BA A W6 52 3E B L.
plantarum PCO6 Fl PC108 A HAG ¥ M 1%,
2.4.5 CARD BUEE IR

CARD " {ZH &R H &R AEY A . JEHA |
BRI BT AE R PUEA G S H N, AT TR S
IRBE L N SR A 25 4] AN A R HTRERLE
5>,

L. plantarum PC06 5 PC108 )\ CARD % ¥z
FER ISR T 154 4 F1 156 s Rt A
ER. 51 BRW& 7), L. plantarum PC06 5
PC108 X KIAN BRI R | IR LA R
TR UA R AR Z AR BT RE, 1
e 3 At R TR LA B m bk, 5

25+ [ IPCO6 25
ZZIPC108 17

20t 29%0 7
2 7 f
EISt Z 7
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6 Lactiplantibacillus plantarum PC06 5 PC108
VFDB ;4R

Figure 6 Results of Lactiplantibacillus plantarum
PCO06 and PC108 VFDB annotations. A—J: Secretion
system, toxin, invasion, adherence, serum resistance,
stress  protein,  antiphagocytosis,  regulation,
magnesium uptake system, iron uptake system.
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BAZ AT BRI 7 45 S A [ P2,

3 3H7 L. plantarum PCO6 5 PC108 TiH 2
LR TR B AT, 2 BREAAY BOkL I YA E D5
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H I A AR . 98RBT, K280 A wXT
PR R BT 25 PR 2 WA PPE, AR RN, (H
A ORI 45 2 B 23 A TR 5 45 5 BORLAH G 1 it 24
P& A RS T RE kR R, fi T L. plantarum
PCO06 5 PC108 Ry Uk: b AFAE/ i 2 3614, 3
W AT R A T 25 B DR % A% 1 AT REAE | (R D) 5C
TR 245 P 2 75 A 5 7% XU LA S HE Rl e R
NS R E— P AFERIE
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7 Lactiplantibacillus plantarum PC06 5 PC108 CARD ;4R
Figure 7 Results of Lactiplantibacillus plantarum PC06 and PC108 CARD annotations. A: L. plantarum

PCO06. B: L. plantarum PC108.

%R 5 Lactiplantibacillus plantarum PC06 5 PC108 F T FRf ERMHZAREE it
Table 5 Statistics of drug resistance genes located on plasmids in Lactiplantibacillus plantarum PC06 and PC108

Name Location ARO name ARO description Drug class Resistance mechanism
PC06  PlasmidA vanHM vanHM is a vanH variant in the vanM gene cluster Glycopeptide Antibiotic target
antibiotic alteration

PC06  PlasmidA mepR MepR is an upstream repressor of MepA in Glycyleycline; Antibiotic efflux
Staphylococcus aureus. 1t is part of the mepRAB  Tetracycline
operon antibiotic

PC06  PlasmidB Acinetobacter = Expression of abaF in E. coli resulted in increased Fosfomycin Antibiotic efflux

baumannii AbaF resistance to fosfomycin

PC06 PlasmidB cmrA cmr4 is a transposon-encoded chloramphenicol Phenicol Antibiotic efflux
exporter that is found in Rhodococcus rhodochrous antibiotic

PC06  PlasmidC vanHM vanHM is a vanH variant in the vanM gene cluster Glycopeptide Antibiotic target

antibiotic alteration

PC06  PlasmidC macB MacB is an ATP-binding cassette (ABC) Macrolide Antibiotic efflux
transporter that exports macrolides with 14- or 15- antibiotic
membered lactones. It forms an antibiotic efflux
complex with MacA and TolC. macB corresponds
to 1 locus in Pseudomonas aeruginosa PAO1 and 1
locus in Pseudomonas aeruginosa LESB58

PC108 PlasmidB IfrA IfrA is involved in the active efflux of quinolones  Fluoroquinolone antibiotic efflux
and is found in Mycobacteroides abscessus antibiotic

PC108 PlasmidB Acinetobacter =~ Expression of abaF in E. coli resulted in increased Fosfomycin antibiotic efflux

baumannii AbaF resistance to fosfomycin
PC108 PlasmidC tetA(58) TetA (58) is a tetracycline efflux pump described in Tetracycline  antibiotic efflux

Paenibacillus sp. LC231

antibiotic

<l actamicro@im.ac.cn, 010-64807516
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[R]E IR BE 7 2E [ i SRR AR AR P i pH, TAIAR
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L. plantarum WCFS1 #{UESA 8410 S
EAFIERE ), A B G ARSI S 38 A 5
AU BRER 1 h T, IR T 3 AR
W E L. plantarum WCFS1 A 4 P8R
S MEER K fige B 09 B K (Bsh1 . Bsh2 . Bsh3 Fl
Bsh)*%, @ it BB B 0 R BE AR R L.
plantarum PC06 5 PC108 [AFEAFTEX 4 AMHEL
KBS, Jf HiE il KEGG s i B3
2 MEEEZRINER 6). BLHIX 2tk AT RERA S
L. plantarum WCFS1 LR B W B 7715 e ST, [W]
I AT B i H AE R 7K S - L I s B RE ) A
SBT3 g ek 2 B [ R R LACOR AR
T =R R 2 B B 2 ME T A B T O
P R R AT, (R 2 BRI
PR S5 i R 1 RORT 0 i A8 s 1) 3 B 5 A — 2P
Bk

26 AHKEVPIMAEEHAEZEMERK
EhiRgE R

R T IE IR A AE AR A FLAT T 20 oAt
LA BT A A SR WA Hh SO, SR O AR R
PRI, B T 20 R % B Y R IR Rk, TN 2 TR
MG A A B2 S AT 22— P AR TR A% b
WG MR ARG ER Z K, Hdr, MY AT
2 e AR LA B AR AN R A OCHUE
(TR pin SEH R mAsD

PA L. plantarum WCFS1 A, JHL4NE K4S
2T IR . AN R A RIE N R S
MY\ pln FERBE , pInABCD 9m S FR b 41 T
= A (pind), BEY\T pnEFI 1 plnJKLR F'EAT]
% ARSI 8 1 g A0 IE 2R BF 1 JK, 208 2 bl
& RN T pInGHSTUVWXY 4Wt5i) ABC #iz
& A B A (PInGH) i F43imlP1=21

5 L. plantarum WCFS1 #it6, L. plantarum
PC06 7E plnJ il pInN Z [A[#fi A T 1 4~ Na'/H ¥
M iEE A (S L. plantarum ZJ316 FLE N
95.83%), FE pInJKLR BT HZT 11 1S3 K
R FERE AN 1 NG TG InsN, X AT RE AR HAth 5t
KR Be e e ik 1y, T COG il 22 Hh A 3]
AR 25 A A DT B RR E— 2P AR IE , {H X0 4
PR JK A U A 5200 i R A A, R A B
T 1ML 67 DNEBER AR R REIR R

*® 6 FNEYFLATEE R K AZES(Bsh) A X EEF1 KEGG £#
Table 6 Bile salt hydrolase (Bsh)-related genes and KEGG description of two Lactiplantibacillus plantarum

strains

Strains Gene Identify (%) EC KEGG path description

PCO06 bshl 98.6 3.5.1.24 Secondary bile acid biosynthesis; Primary bile acid biosynthesis
PCO06 bsh2 98.6 3.5.1.11 Penicillin and cephalosporin biosynthesis

PCO06 bsh3 98.6 3.5.1.11 Penicillin and cephalosporin biosynthesis

PCO06 bsh4 98.6 3.5.1.11 Penicillin and cephalosporin biosynthesis

PC108 bshl 98.6 3.5.1.24 Secondary bile acid biosynthesis; Primary bile acid biosynthesis
PC108 bsh2 98.6 3.5.1.11 Penicillin and cephalosporin biosynthesis

PC108 bsh3 98.6 3.5.1.11 Penicillin and cephalosporin biosynthesis

PC108 bsh4 98.6 3.5.1.11 Penicillin and cephalosporin biosynthesis
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HINWREA Frdk— 098 . L. plantarum PC108 [
ME 2R A EN Y L. plantarum WCFS1 A3 K
AN, BT pInJKLR BABXHRAFHI#ER T, (H
PC108 K T pin F plnO (WEILE:FEH GlyS)
FIAHOCEE R R B, X AT RE S8 A I 2% JK 15
Mo [AE, PC108 T pinJKLR 21T
1AM 61 MM IR, ilid UniRefo0
B A B 1A HAT B 2 R i 19 TIb S 40
& % lactobin A, A5 IATE H lactobin A B
BRI IR Lactobacillus amylovorus LMG
P-13139 =4, HANE %%, X Lactobacillus
delbrueckii subsp.fx A7 %, BritbZ 4h, PC108
HI gt pinG A —8R 0 BB T @AIERRZ,
RALXIRT IEH pinG BIABIE N 97.682%,
Hrp LN gt B A PhRE v L, R T IIRE S
E R WFIE A5G, X ] RE23 5 W 40 7 = 1Y 5%
s HfE(E 8).

B ity Tranapon

D Regulation

O Transport & Leader cleavage
B Protease

2.7 AHEVIAAEZESFEEER
L. plantarum PCO06 F1 PC108 HYVETE 15 4= FF

A A1 BRI A BIF 5T R AR BIE S [l A 4
SRS PSEE B e €7 R | WS 5 N 1 A B iU R
FRIMY 32 AR SC (5L K FOF1 ATP 4 A g-5 B R bt
A G 4 JEER K A BE(BSH) I SE IR (GR 7). 46 42 TR
TE b A A 7 2 2 vh mT BB 2 A7 v AR aE
7 8 5 v A5 Rl g S DR ST I UK e R B
(HSPs)#y 23k , 41 GroES . GroEL . GrpE . DnaK
1l Dnal. TEZFMAEYI R AR BL T VAR 1
FHOCEEI, I ik S 5L N 5 4 TR 7RI B AEE 1Y
T I 3 B AR PN FE L. plantarum PCO6 F1 PC108
et fk FEBT CSP KKK s L
WAN, L. plantarum PC06 F1 PC108 4=FL[H 21
ARG H Ao 4R A SR DGR DY | Bt A Ak A
SRHE PR AN e H ik S A A DG BE R X S g ]
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Figure 8 Cluster of bacteriocin synthesis genes in three strains of Lactobacillus plantarum.

P4 actamicro@im.ac.cn, & 010-64807516



HWIES | Y43, 2023, 63(7)

#= 7 EYIATE PC06 F1 PC108 EEMFZEHLEEFER

Table 7 Important genes of probiotic-related in Lactiplantibacillus plantarum PC06 and PC108
Strains Gene name Product EC Stress response
PC06/PC108 AtpA ATP synthase subunit alpha 7.1.2.2 Acid stress
PC06/PC108 AtpD ATP synthase subunit delta 7.1.2.2 Acid stress
PC06/PC108 AtpC ATP synthase epsilon chain 3.6.3.14 Acid stress
PC06/PC108 AtpG ATP synthase gamma chain 3.6.3.14 Acid stress
PC06/PC108 AtpH ATP synthase subunit delta 3.6.3.14 Acid stress
PC06/PC108 AtpB ATP synthase subunit a - Acid stress
PC06/PC108 AtpF ATP synthase subunit b 3.6.3.14 Acid stress
PC06/PC108 AtpE ATP synthase subunit ¢ 3.6.3.14 Acid stress
PCO06/PC108 Bshl Choloylglycine hydrolase 3.5.1.24 Bile tolerance
PCO06/PC108 Bsh2 Choloylglycine hydrolase 3.5.1.11 Bile tolerance
PCO06/PC108 Bsh3 Choloylglycine hydrolase 3.5.1.11 Bile tolerance
PCO06/PC108 Bsh4 Choloylglycine hydrolase 3.5.1.11 Bile tolerance
PCO06/PC108 GroES Heat shock protein 60 family co-chaperone  — Temperature stress
PCO06/PC108 GroEL Heat shock protein 60 family chaperone - Temperature stress
PCO06/PC108 Dnal Chaperone protein - Temperature stress
PCO06/PC108 DnaK Chaperone protein - Temperature stress
PCO06/PC108 CSp Cold shock protein of CSP family - Temperature stress
PC06/PC108 KatE Catalase KatE 1.11.1.6 Oxidative stress
PCO06/PC108 Gpx Glutathione peroxidase 1.11.1.9 Oxidative stress
PC06/PC108 Tpx Thiol peroxidase, Tpx-type 1.11.1.15 Oxidative stress
PCO06 YfeX DYP peroxidase 1.11.1.- Oxidative stress
PC108 YfeX Presumptive dye decolorization peroxidase 1.11.1.- Oxidative stress
(DyP)
PC06/PC108 ArsC Arsenate reductase (thiorandoxin) 1.20.4.4 Oxidative stress
PCO06/PC108 Trx Thiorededin family proteins - Oxidative stress

— indicates no EC number.
3 W58 #h

D) 13RS — S RN B A VI BT e, A R
AW E A YEAR I AR T )|
ZAGR B KEEAS, P @i e 13 #REAT
e s AR R PE R FLATF R, K dE L.
plantarum PCO6 F1 PC108., F£ R i % B Bt & B
X 2 ARDARIH T80T 0T R s R AR | B 1 v
SR A RAEILRAERE ), O H A B2 4
PEPH FECIERE B 2 AR T e SE R A
D PP FEE DR ZH D RE A BT Gl 3 R G B RERT ANT

TSR &, L. plantarum PCO6 il PC108 %
LHAFAE 225, ANI 4 99.08%, TERFZ LT W
HA 43 S B A TE

fi CAZy. KEGG F1 COG ##f 3 B4
WX, L. plantarum PC06 F1 PC108 152 |
UL A SE R TR, 3 L 2 MR ERR KL S 4]
FH SRR A AR SR RS IS DR L AR 2] TR
SR, X R HT B8 HA SR koK LA
YR FIRE DT, R DAMRAE 25 R EE (9 AR A7 e T 2
H#t T 5ERE; VEDB 1l CARD B H v 4h 2
B, R 415 21 7 BRI 2k R AR RE RS B3 T8N
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