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Abstract: The influence of Pediococcus pentosaceus inoculation on the fermentation in a simulated fish sauce system was investigated by
chemical analysis and transcriptomic sequencing technique in this paper. The results showed that P. pentosaceus remarkably increased the
content of amino acids with an agreeable taste, including glutamic acid (Glu), glycine (Gly), alanine (Ala), serine (Ser), aspartic acid (Asp), and
others, and reduced the content of amino acids with an unp leasant taste, including pheny lalanine (Phe) and cothers. Additionally, after inoculation
with P. pentosaceus, the volatile compound content changed significantly. The types and content of hydrocarbon and ester compounds were
reduced dramatically; the types of aromatic compounds decreased but the total content was increased grealy; and the types and content of
aldehydes, ketones, acids, and amines increased significantly. Sensory evaluation showed that P. pentosaceus remarkably improved the flavor
and aroma of fish sauce. The results of transcriptomic sequencing indicated that carbohydrate and amino acid metabolism of P. pentosaceus in
the simulated fish sauce were the most active. The content of the amino acids, which were involved in the most active pathways, showed the
most significant changes in fish sauce. Additionally, P. pentosaceus had relatively strong protease and peptidase activities. The degradation of
limonene and pinene was found to be a major pathway in P. pentosaceus and was associated with the formation of volatile compounds. In this
study, the expression of various amino acid decarboxy lases was not detected in P. pentosaceus during fermentation of the simulated fish sauce.
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27F (5’AGAGTTTGATCCTGGCTCAG) Al 1492R

( 5’GGTTACCTTGTTACGACTT ) # #4 K 16S
rDNA FF41], 3 i pK i £ 1500 bpt.

PCR ik (25 uL) Hiftfk: GoTag Green
Master Mix (2x) 12.5uL, 514#)4% 1uL (10 pmol/L),
Y17 DNAAR 1 pL, dd H,0 9.5 uL. PCR f&/F: 95 C
A 3 min; 95 ‘CAEE: 30s, 55 ‘CiB/k 45s, 72 °C
JEAH 90s, 1%35 bR s rRK ARSI 4 3 S5 2R, B gk
T R B EdE TAEMA T e . Kl s
% 5% NCBI P35 ] BLAST F2FE #EATF #1 LL X
1.2.5 mEEREHHT
1.25.1 i /5 RNA FHEHE
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rRNA; I1 A $TWHRFIZE Thermomixer HH&E S mRNA
FIWTERAE B, TSI mRNA AR & k4

CDNA, RJEBCHI —HEE U B 225 B 5 cDNA,
FAd R A . R PEREE . cDNA | 3
AN B AL, ARE T i BOR /i
¥, AT PCR 43 My 41 S F Agilent 2100
Bioanalyzer 11 ABI StepOnePlus Real-Time PCR System
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1.25.3 WP A HE AL 2

Xt HT S Raw Data if #1€3K75 Clean Data; #E4T
s mE get Sl Fr AR oo s S el AdE
. Q20. GC &&%; H Trinity fF4H2EH Contig
Al Unigene, JFHHT RS, HHM— MBS
it 5P Unigene J3FE] Nr. Nt. Swiss-Prot.
KEGG. COG. GO % fE, FFoaliid Bt APz LA
JFTATERE L Unigene 20 H 37400, 454 NR 77
FKEF COG 432K ARHE Nr 7 3R(5 84321 GO Thig
R, 335 Unigene 1) GO VER /5, F WEGO
FEXT BT Unigene it GO Zhag/rKatit; R4 KEGG
s FERRAE 8458 Unigene 1 Pathway VERS; 4
NR. Swis-Prot. KEGG F1 COG [ It 54k /7 K
Unigene J7 %115 DL 85 HPEA blastx LUXT, #1% 515 2
1% Unigene 4t X 1% IRIF 51 (P41 77 7] 5'—3') FIE
T, XA LR Unigene F#f4 ESTScan i
DI 21X
1.254 MFEHERER

ARSI s I PP © A% 2R NCBI ) SRA
e, k5. SRA312487.

1 CGMCC1. 2492 f4 16S rDNA 751
Table 1 16S rDNAsequence of CGMCC1.2492
3l (5°—3)
GCNGCTATACATGCAGTCGACGAACTTCCGTTAATTGAT TATGACGTACTTGTACTGATTGAGATTTTAACAC
GAAGTGAGTGGCGAACGGGTGAGTAACACGTGGGTAACCTGCCCAGAAGTAGGGGATAACACCTGGAAAC
AGATGCTAATACCGTATAACAGAGAAAACCGCATGGTTTTCTTTTAAAAGATGGCTCTGCTATCACTTCTGGA
TGGACCCGCGGCGTATTAGCTAGTTGGTGAGGTAAAGGCTCACCAAGGCAGTGATACGTAGCCGACCTGAG
AGGGTAAT CGGCCACATTGGGACT GAGACACGGCCCAGACT CCTACGGGAGGCAGCAGTAGGGAATCTTC
CACAATGGACGCAAGT CTGAT GGAGCAACGCCGCGTGAGT GAAGAAGGGTTTCGGCTCGTAAAGCTCTGT
TGTTAAAGAAGAACGTGGGTAAGAGTAACTGTTTACCCAGT GACGGTATTTAACCAGAAAGCCACGGCTAA
CTACGTGCCAGCAGCCGCGGTAATACGTAGGT GGCAAGCGT TATCCGGATTTATTGGGCGTAAAGCGAGCG
CAGGCGGTCTTTTAAGT CTAATGT GAAAGCCTTCGGCTCAACCGAAGAAGT GCATTGGAAACTGGGAGACT
TGAGTGCAGAAGAGGACAGTGGAACTCCAT GTGTAGCGGTGAAAT GCGTAGATATAT GGAAGAACACCAGT
GGCGAAGGCGGCTGTCTGGTCTGCAACT GACGCTGAGGCT CGAAAGCAT GGGTAGCGAACAGGATTAGAT
ACCCTGGTAGTCCAT GCCGTAAACGAT GATTACTAAGTGTTGGAGGGTTTCCGCCCTTCAGTGCTGCAGCTA
ACGCATTAAGTAATCCGCCT GGGGAGTACGACCGCAAGGTTGAAACT CAAAAGAATTGACGGGGGCCCGC
ACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCTACGCGAAGAACCTTACCAGGT CTTGACATCTTCTGACAGT

56



M EmBHL

Modern Food Science and Technology

2016, Vol.32, No.8

1.2.6 FELIT AT

T 5E Aoy Mt R SPSS 16.0 A1 Excel #E4T %4
AEER, g5 SRR E L. B p<0.05 AN E
AREER.

2 ZR5WHE

2.1 CGMCC1.2492 'k = 4=
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Fia~, K% HIE NCBI Bl EE text, RS
Pediococcus pentosaceus (A FEREE ) (1 ABLEERAI7E
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Fig.1 Total GC-MS ion chromatogram of volatile components
in the control sample
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Fig.2 Total GC-MS ion chromatogram of volatile components
in simulated fish sauce inoculated with CGMCC1.2492
Tetragenococcus halophilus i ##x A Pediococcus
halophilus, 1990 ¥R Hrikf) Tetragenococcus
J&Hh, B Hid 4 N Tetragenococcus halophilus™®. Hy
-+ Tetragenococcus halophilus 5  Pediococcus

pentosaceus [JAEEE A RHEARL, CGMCCL1.2492 7]
RE PRl A 1% 52 4 Tetragenococcus halophilus.

22 B EFEMLEE LSRR

JE 4R iE CGMCCL.2492 CiZR KA — w5 N
ATCC33315) AETE pHA.5~9.0, 25% b FA= KM, f
538 Wit FRA BRI pH 41 Lee 2P0 tjong 2
)&% 3 Pediococcus pentosaceus A #&H AL AR 2
— . [k, ASCEFIFH CGMCCL.2492 e fhifil f
W78 HARUHT J9e

7R 2 1RAUE FTHEEM CGMCCT. 2492 X B¥fE BRI AL

Table 2 Changesin the components of simulated fish sauce
after CGMCC1.2492 fermentation

A7 st 4EF CGMCCL1.2492 #dn
pH 14 5.5340.01 5.56:+0.01
AAN/(g/100mL)  0.3920.01 0.4640.01
TSN>6.25/(g/100 g)  7.8240.04 8.1340.14
TVBN/(mg/100g)  40.14+0.60 45134041
&G BEE 7 (UmL) 0 3.0340.60
J& Fzl(mg/kg) 0 0
P Rl(mg/kg) 0 1.1840.0.17
28 B2/(mglkg) 0 0

3R 3 RS TR CGMCCT. 2492 & BRI SABR 2 BT
Table 3 Changesin the content of free amino acids of simulated
fish sauceafter CGMCC1.2492 fermentation

BRI BEZ(MY100 ML) 3 AL EA BT
i A CGMCC12492 L& 4Hb/%
Gly 81.89 96.94 18.38
al 149.23 175.52 17.62
lu 172.65 202.44 17.25
ys 411.32 473.68 15.16
hr 109.45 124.57 13.81
la 187.91 213.66 13.70
er 108.03 122.50 13.39
sp 72.29 75.95 5.06
et 141.48 147.77 4.45
is 50.46 52.40 3.85
eu 498.89 511.84 2.60
le 202.75 203.03 0.14
rg 401.07 388.46 -3.14
yr 102.47 99.02 -3.37
he 187.61 180.29 -3.90

FHK 2 mI 50, 7ERU A R ER CGMCCL.2492
Ja, pHIEZMAK, e ABFE /. TSN. AAN.
TVBN. P& EMEEReE (p<.0D). Lee 2Pl
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¥ %% B Pediococcus pentosaceus £ i 5 1) 85 1 g 11k . Lys Thr. Ala 1 Ser & EHTZHIN, Asp. Met.
AU FRAEf R AR D, R R R 1A 3 His. Leu H)& &AM, 1M Arg. Tyr. Phe f%
i A B EK AR, (EERN SRS I SRR LU BFRA THIERT BUREL, S0z R 2 K
B> EE BP0, B, A K S, CGMCC D BE R B EHIR S5 UK R PR S IR, TR/ ) B
1.2492 1y AR TIA] HE— K MDTIR B BT, 53 R 2209 R AME (155 B T R 1R
B 855 (1) TSN 2 2380 XA CGMCC1.2492 1) S FI1XHERE i (R4
M 3 Wk, BEfh CGMCCL.2492 J&, JRUEHLH PRI AT R LK 1. 2. K 4.
1 i (R R R S RIS A G N, {H Glu. Gly. \al.
7R 4 T CGMCC1. 2492 HYARIN £ 55 hiZ LM Ay ROFR EFNHERS & 8
Table 4 Types and relative content of volatile components in simulated fish sauce inoculated with CGMCC1.2492

159 5 /min e ﬁgﬁégﬁ%
B 39.61 18.43
9.67 EI78SF- %79, 974 2.14 2.85
12.93 7853 0.65 1.39
15.62 DIALD-$7 NS 1.63 0
18.53 EmE 1.52 0.29
20.17 RER 5.41 1.12
22.81 +-k% 1.06 0
22.91 2,6,10,14-m9 ¥ A + 7 )%, 12.11 3.44
9.66 1,3-3F N 0 0.34
16.37 1,3- X, 5K -F = M 0.64 0.89
BE 15.26 17.82
4.41 o-vk 7 T B 8.88 13.81
5.34 3-vk il F BF 1.29 0
9.27 2,4-8. = ti-1-B% 0 1.07
Bk 15.51 21.98
1.80 N- PR T B 1.31 0
5.39 3- WV AL A 0 2.46
6.74 B S 3.74 6.79
8.90 KBS 2.25 3.51
10.56 B/ 1.59 2.19
11.95 (EE) 2,6-F—f 1.00 0
12.24 3-THAR FHE 0 2.80
12.26 (=S 1.02 0
13.58 BB 0 1.02
13.99 35-ZF AR FEE 0 1.15
EES 481 5.49
10.29 3,5-3F = His-2-Bf 1.56 2.05
15.86 N-3£T 3 T 88- 7E 3RFR 0.17 0.25
16.27 2-+—fr 1.13 0.60
17.36 3- - 2-BR 0 1.56
19.42 6,10-= ¥ 3£-5 9-+— Wt 2- ) 0 0.87
fis 5.61 2.34
TR
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BELER

2.38 FEIR B —F g 1.27 0.35

17.36 FBRAT A A A 2.19 0

22.42 BRER 2-F AR A -T - R ( ZF AL ) 8% 2.15 0
iES 0.38 1.87
22.41 = (RTEAZFEIER) AHE 0 0.25
22,57 AR 0 0.17

24.22 Z WA A TE 0.38 0
i3 0 1.08
2.18 3-F AL A B 0 0.14
15.43 Z M AR 0.94
F F A AL 18.00 28.01
7.48 2- R Jhrk i 0.20 0.58
7.75 BR-2- (23 ik ) -wko 1.61 4.20

11.16 3- LBk -25-— ¥ f ek 0.90 0

18.28 2-F Uk ok 0.91 0

14.63 23- A (1-FATHA) -kvh 0.14 0

8.70 3-F A KE 0.12 0
20.37 2,4-=JF-11-=F 5 LI KB 0.27 0.40

19.42 [la. 4op, 8al-+A-1-ZE 0.76 0

20.71 S LB R4 R R KA 0.20 0
11.15 4-T3H-13 =5 5ER 0 1.90

19.75 1-F-4- (1-FHROHE) R 1.24 0
20.59 1-F A-33 ik 2- TR AR 0.72 0.29
11.57 e 10.80 19.14
11.94 2-F (KT &) AR4L 0 1.50
A 0.54 2.23
1.72 v AR E A B 0 1.45
17.05 2-8K1-F R -3-F R Atk 0.54 0.52
20.49 5- R k-1-T Hotbed 0 0.26

E: BROGERAMARSTREA, BEA, BE, A, BEEAFRA R dEBRR KT 1%469 RS

s SR

2 4 AT, 4 GC-MS 7 i, M 2,
FE Pk M E R 100 FAE kMR R 4y . B Fh

CGMCC1.2492 FMAHIL L ER g2

[IEESP WAL ES

RS AR s BRI,
A, (HSECIER, TR, . MRt S

Ay BIRDSE AR S B B 0, Herb st IR AR R A
MR, (H3ERh CGMCCL.2492 kM A 2 Flfik

3R 5 $%fh CGMCCT. 2492 BRI B B IR EITELS R

Table 5 Sensory evaluation of the simulated fish sauce inoculated with CGMCC1.2492

FEBENE Y Bk EAF R

2.3 34 CGMCC1.2492 th A 4l fa 5 i g 3T

# 5K W], HFh CGMCCL2492 J&, Btz (1
RIS GE, R g .

A o L AR BB LR
xR Ao airE, SNRRIRE, LB LK. BoA TARFARAK HATAR

B CGMCC1.2492

AR E, REIR, A EER FURM, RBRA BA. FAFRRAK, AR e
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6 CQMCC1. 249200 FEL RS T
Table 6 Results of sequencing of CGMCC1.2492

% Raw Reads % Clean Reads

. Clean Nucleotides/nt

Q20 tb4/% N buf5)/% GC ruAs/%

12,871,866 12,779,546

1,150,159,140

97.87 0.00 38.89

2.4 CGMCC1.2492 7 #£ 4 t 5 o oy %% 3¢ 41 9>

#7

CGMCCL1.2492 (15l P H4ia 4t T 2R 6 7.

CGMCC1.2492 [Hlfr Hidlae i g, H3RE
1150159140 nt K clean data, %+ Hi3t4T denovo H% )5 ,
FRAF) 769 4> contig, “FHAK S 2233 nt, N50 A 6643
nt, 500 nt PA_Lf# contig (5 52.54%, #E—F contig
20 25 B 759 /> Unigene, S 2238 nt, N50 Jy 4323
nt. It Unigene Bl AL 3T

iR #ESEFAE NR, NT, Swiss-Prot, KEGG, COG,
GO g H AR Mg ih4s Rk 7 o, M, 759
AN ST I 705 MR

3R 7 CGMCC1. 2492 AL RFTER BEP R BeE i it

Table 7 Annotation results of CGMCC1.2492-transcripts in
some databases
NT SwissProt KEGG COG GO
654 518 549 560 521 705

HorAE Nr BRI 31 v, AR 3 Pediococeus
pentosaceus /5 85.70%, 5 4axt %, M vERE £
Tetragenococcus halophilus 11 4 0.15%, #f—HiE
CGMCC1.2492 [ & Pediococcus pentosaceus iy 3E
Tetragenococcus halophilus.

=l

NR
678

&3

M 3 "TELEE], FrZ R (General function
prediction only) A S (Function unknown) —-Ji4h,
CGMCC1.2492 Fik B iy Kok (e & ik 5
R (G K%, WihiaEkizimsRE (B) 1
K, ULHHTERLDL Ferh CGMCCL.2492 HIRR/K AL &)
A FERR AU R . BT R R KA & &
Wb, HEDIH IR A RIS 122 5 2R R ) A R I A AH
KK

150

100

S0

Number of Unigenes

BCDEFGHIJ KLMNOPQRSTUVW Z

Function Class

3 CGMCC1. 2492 HU%RTHY COG ThRES 3&
Fig.3 COG function dassification of CGMCC1.2492 transcripts
1 e TP BRI AR OANE SR A B R R A
DRULR RIS 7 A 25, K CGMCC1.2492 1R ik
R IA B TR KEGG Hdls e Pt Ay Be s, $RH
5 & oA RS R, % M s 7 B H
1THEF, S8R IEK 8 PR,

% 8 1 TP CGMCC1. 2492 7£ KEGG iR i F2A S XI5 MRS
Table 8 Annotated KEGG metabolic pathways of CGMCC1.2492in fish sauce

Z AR T
552 4 HET  BAMEET llﬁDﬁﬁ” et
#8 48 5%
1 Purine metabolism 55 10.02 ko00230 AR AR
2 Glycolysis/Gluconeogenesis 31 5.65 ko00010 BRIRAE XA
3 Py rimidine metabolism 28 5.10 ko00240 A BRAX
4 Fructose and mannose metabolism 24 4.37 k000051 BRIKA A
5 Amino sugar and nuclectide sugar metabolism 23 4.19 k000520 BR IR MK
6 Py ruvate metabolism 22 401 ko00620 BR KA AR
7 M ethane metabolism 20 3.64 ko00680 fie 2 AR
8 Starch and sucrose metabolism 19 3.46 ko00500 BRIRAE MK
9 Glycine, serine and threonine metabolism 19 3.46 ko00260 R BRI
10 Butanoate metabolism 18 3.28 k000650 B IKA AR
11 Tyrosine metabolism 17 3.10 k000350 AR B

60

TR


../../../../教学/研究生培养/12/王香君/戊糖片球菌转录组/bacteria/annotation/KEGG/A1-Unigene.fa.htm#gene4
../../../../教学/研究生培养/12/王香君/戊糖片球菌转录组/bacteria/annotation/KEGG/A1-Unigene.fa.htm#gene5
../../../../教学/研究生培养/12/王香君/戊糖片球菌转录组/bacteria/annotation/KEGG/A1-Unigene.fa.htm#gene6
../../../../教学/研究生培养/12/王香君/戊糖片球菌转录组/bacteria/annotation/KEGG/A1-Unigene.fa.htm#gene9
../../../../教学/研究生培养/12/王香君/戊糖片球菌转录组/bacteria/annotation/KEGG/A1-Unigene.fa.htm#gene10
../../../../教学/研究生培养/12/王香君/戊糖片球菌转录组/bacteria/annotation/KEGG/A1-Unigene.fa.htm#gene12
../../../../教学/研究生培养/12/王香君/戊糖片球菌转录组/bacteria/annotation/KEGG/A1-Unigene.fa.htm#gene13
../../../../教学/研究生培养/12/王香君/戊糖片球菌转录组/bacteria/annotation/KEGG/A1-Unigene.fa.htm#gene14
../../../../教学/研究生培养/12/王香君/戊糖片球菌转录组/bacteria/annotation/KEGG/A1-Unigene.fa.htm#gene15
../../../../教学/研究生培养/12/王香君/戊糖片球菌转录组/bacteria/annotation/KEGG/A1-Unigene.fa.htm#gene17
../../../../教学/研究生培养/12/王香君/戊糖片球菌转录组/bacteria/annotation/KEGG/A1-Unigene.fa.htm#gene19

M EmBHL

Modern Food Science and Technology

2016, Vol.32, No.8

#EER
12 Benzoate degradation
13 Pentosephasphate pathway
14 Peptidogly can biosy nthesis
15 Limonene and pinene degradation
16 Chloroalkane and chloroalkene degradation
17 Alanine, aspartate and glutamate metabolism
18 Arginine and proline metabolism
19 Lysine biosy nthesis
20 Naphthalene degradation
21 Galactose metabolism
22 Propanoate metabolism
23 Pentose and glucuronate interconversions
24 Fatty acid biosynthesis
25 Glycerolipid metabolism

16
14
14
14
14
14
14
14
13
12
11
11
10
10

2.91 ko00362 -+ IR AR 64 Ml ffFe Xkt
2.55 k000030 BRIKA G- X

2.55 k000550 TN 69 £ Mo e Xl
2.55 ko00903  #k K AT BAK AL S el Rt
2.55 ko00625 5+ IR 4T 49 £ Ml fAe AX At
2.55 k000250 BB

2.55 ko00330 AR

2.55 ko00300 BB

2.37 ko00626 -+ R4/ 8494 Ml fifAa Rt
2.19 k000052 BR IR XA

2.00 k000640 BRI X

2.00 ko00040 BRIKA S A

1.82 k000061 R AR

1.82 ko00561 iEETav:s

A ARRT) BT A AL 10 Mg RastEsg, RS & ERafhEk.

1E KEGG B3R, FE— AU s i) ek 72 B
KECAT DL W% 08 B AR WK, & 8 FIl
CGMCC1.2492 1 iz K e Ry 25 2% 2 ARihaE
6, MHATCIEH, 7EARAURENERH, BEER
R SRR ARG RN, 3510 K@, HxT
& E 1855 HUCHZ AL, 22 A 5
2 2 Sk, BT RN 78 A1 83, hAh,
A SRR A PR AR 3 45, Hat T
$43; IRAACUIERY 2 2%, T B 20; ReEAR U
P14, HaRE 205 BESAREER AR
WHERE 1 2%, #Eat THH 14 SRR & AL,
R THHE 14.

TERRIKAL S, R A AN PR R AR &
FAR A OO AR, TR B A M5 S R (b v
EFEA . RILMACH T Gly. Ser A1 Thr (KA R HE
B, YO Tyr R BN Ala. Asp. glu. Arg.
Pro il Lys fRiffe 53 3 XFREJE AN, X HefR i A%
M R, B Asp SIS0, Pro F AR
SEAL, HAME SRR N RIS RE o AR s K&
BLIR, Vb G SR T 4t RS R R I e I 4
REARYE .

i RIS R AL A P AR e EERWIRR 2
—, AR = A 2 P R ) S TRl )
5 R B AR D%, AR SR I B
CGMCC1.2492 JEtbi4ll fh1 % HHE K M R AL ARK
HED 5 AR RS A S

g R IR, R R AR KA R B
A RN R SEIR S, XA R R AP XK T A
DR IR TR B (AL TR S P A i, ARSO)

HRE] Nr. Swiss-Prot. KEGG. COG 5% #Er) |
WS MEGEAT G, A5 R IWEER 9 PR

CGMCC1.2492 I 46 MNERRE B BRI Ik
(¥ 57, FEFPKM .G 28710.73, 1 &4 FPKM
B 9.50%, Fik BB e ) s BRIk 1I7E 2R 9 .
MF 9B LUE Y, XL ZAREKEE (peptidase) .
ZUIKE Caminopeptidase ). #JIkMEE (carboxypeptidase )
Clp % (1§ ( ATP-dependent Clp protease . ATP-
dependent protease HsIVU(CIpYQ)%5). &)@ & A il

(Zn-dependent proteases . AT P-dependent Zn proteases .

protease HtpX %5) . 4 Md P &5 (B Cintracellular
protease). ZZREAME (serine proteases 55). K5
H E B (collagenase) « Ji Jit & 1 i ( periplasmic
protease) 5. HRIESR MM AEMIIKEE, 20K, 72
k52 ARG, Clp ERARE. 4 A E Al
EELEMA AR AR, SJRE A, 28R
2R BRI R A B N, 2 9 rPi s R
H b Q5 )8 O 3 Fh, L2 & Al 4 T, FPKM
BN 422476, (548 FPKM {H I 1.40%, 7 2t
HE ARS8 3.03 UmL, X8 CGMCC1.2492
A BRI B UK RRE ) o

CGMCC1.2492 H A Il 21| g 3 I it PRI R P ok
ik, 3R 2 AR IR 1 R AEIE- e, AR
1.18 mg/kg, Xt B CGMCC1.2492 1) 2 Jk Wi Rt v
JIIR 5.

Pediococcus pentosaceus A& FDA /A Fift) v] L E 2
VRN 2 A, TR T SR T Lee 25PBH K
I H:FH Pediococcus pentosaceus A i 5 ] ol 8 KU o
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Table 9 Protease and peptidase genes expressed by CGMCC1.2492 in simulated fish sauce

2016, Vol.32, No.8

i £ &3
FPKM 4 Nr Swissprot COG KEGG
1013293 membrane carboxypeptidase Penicillin-binding Membrane carboxypeptidase penicillin-binding
' (penicillin-binding protein) protein 1A (penicillin-binding protein) protein 1A
o . Probable ATP-dependent . . ATP-dependent Clp
AT P-bindingsubunit of Clp AT Pases with chaperone adivity,
2483.52 Clp protease

protease and DnaK/DnaJ chaperones

protease AT P-binding

AT P-binding subunit .
subunit ClpL

AT P-binding subunit

ATP-dependent Clp protease

ATP-dependent Clp ATP-dependent Clp

Protease subunit of

2460.64 . . protease proteolytic protease, protease
proteolytic subunit . ATP-dependent Clp proteases )
subunit subunit
. ATP-dependent zinc cell division protease
850.85 FtsH-2 peptidase ATP-dependent Zn proteases
metalloproteaseFtsH FtsH
681.64 aminopeptidase C Aminopeptidase C Aminopeptidase C bleomy cin hydrolase
) .. ATP-dependent Clp
ATP-dependent Clp protease . AT Pases with chaperone adtivity, Lo
656.62 Chaperoneprotein ClpB protease AT P-binding
AT P-bindingsubunit ClpC AT P-binding subunit .
subunit ClpC
PTSsystem,
591.58 dipeptidasePepV Tyrosine—tRNA ligase Tyrosy IHRNAsynthetase cellobiose-specific

11C component

phosphogly ceroltransferase/alkaline

ATP-dependent Clp

Peptide chainrelease AT Pases with chaperone adtivity,

545.72 . . o . protease AT P-binding
phosphatase sup erfamily protein factor 3 AT P-binding subunit .
subunit CIpE
457.00 aminopeptidase N protein Aminopeptidase N Aminopeptidase N aminopeptidase N
454.18 dipeptidase A Probable dipeptidase B Dipeptidase Dipeptidase
435.84 peptidase C69 family protein Probable dipeptidase Dipeptidase Dipeptidase
. . . . putative
425.71 neutral endopeptidase Neutral endopeptidase  Predicted metalloendopeptidase endopeptidase
. Predicted AT P-dependent serine nondiscriminatingglut
386.58 glutamy HtRNAsynthetase Glutamate-tRNA ligase
protease amy -tRNAsynthetase
a5flos peptidogly can transpeptidaseprecursor, Uncharacterized protein
' ErfK-YbiS-YhnG family conserved in bacteria
SOS-response transcriptional
345.44  XRE family transcriptional regulator LexA repressor repressors (RecA-mediated repressor LexA
autopeptidases)
ATP-dependent Clp
AT P-bindingsubunit of Clp protease . AT Pases with chaperone adtivity, Lo
344.51 Chaperoneprotein ClpB Lo . protease AT P-binding
and DnaK/DnaJ chaperones AT P-binding subunit
subunit ClpB
Probablepeptidogly can
337.05 cell wall hydrolase . FOG: LysM repeat [EC:3.21.-]
endopeptidaseLytE
DEAD-box ATP-dependent RNA Superfamily Il DNA and RNA  ATP-dependent RNA
318.97 . Protease HtpX homolog . .
helicase CshA helicases helicase DeaD
318.26  x-prolyHdipeptidy laminopeptidase Xaa-Pro Permeases X-Pro

dipeptidy I-peptidase dipeptidy I-peptidase
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