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Abstract: In this study, Enterobacter hormaechei, a spoilage amine-producing bacteria during storage of mackerel, was used as the
research object. The physico-chemical properties of arginine decarboxylase of Enterobacter hormaechei in Scomberomorus niphonius were
examined by various of genetic engineering and bioinformatic methods. The ADC gene was cloned and sequenced by T-A, translated into a
protein sequence, before the primary structure, secondary structure and three-dimensional conformation of the protein were predicted, and the
physico-chemical properties and functions of the ADC protein were analyzed. The results showed that the ADC protein was composed of 93
amino acids, with the estimated molecular weight roughly as 10.82 ku, the theoretical isoelectric point as 8.64, the atomic composition as Cyg,
H746 Ny36 O35 Ss, and the half-life >10 h (E. coli, in vivo), and the fat coefficient as 86.02. With the total average hydrophilicity as -0.35, the
overall performance of the protein was hydrophilic. Behaving like a soluble protein with the instability coefficient as 48.57, the ADC protein did
not have a signal peptide and was a secreted protein. These results as well as the simultaneously predicted secondary structure and
three-dimensional conformation of the ADC protein provide a reference for subsequent in-depth research. In the future, on the basis of gene
cloning, protein expression, separation and purification and properties research should be carried out to analyze further arginine decarboxylase.
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84

E. coli JIM109 Competent Cells, Ki% Takara A#F]; &
O BERZIR Y 57, DNA Maker EZfigpE, g4 T
AV TR A AR 2 7]

1.2 Bl

Bl 25 K6 PCR A, 1% [E Eppendorf A#]; LRH
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Z£ [E Perkin Elmer A ]

1.3 B AP E LR AL 41 DNA $# 3

FE RIGFF R AIEAL, M-80 CHRAMRIEUKAS R EUH
PRI R, TR T LB AR5, 28 CHIE
37 12~16 h, SRR EVE T 10 mL LB AR 7884,
28 C. 160 t/min R RIEETFEH . A IEBTIN
1.5mL EP &, B0 10 min LAFEZE FIEW IO 1 mL
TE ZeRE R R, BER AR RS A
WET 1.5 mL EP Erf, FFEFZKIBHINH 10 min,
B0 LL BB WO - 43 21 DNA H 50~100 pL TE
Buffer & f#, T-20 CIRF&H .

1.4 ZFEFFE Ho-01 B HyEE ADC th %%

Bl Fp

R4l NCBI 4 e v 1) IR A 1 2 e 21
(GenBank: CP036310.1), FH primer primer 5 # {4
HATY G SI Rt 78 Bl AE TAY) TAA BRIy
NG BRG] (G R,
1 ADC EE 51455
Table 1 ADC gene amplification primer sequence

7140 4 AR BAEFF] (5—37)
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Table 2 Bioinformatics analysis tools

i Rig M 3k
ORFfinder T £ ALERT 5\ EE A BN ET 7| https://www.ncbi.nlm.nih.gov/orffinder

MEGA 7.0 FlRMEIAT, M A% F A
ProtParam T £ TR AR T https://web.expasy.org/protparam
ExPASy-ProtScale SR G FHAM http://ca.expasy.org/tools/protscale.html
TMHMM Server v. 2.0 AT EGIETER http://www.cbs.dtu.dk/services/ TMHMM/

FE&RTm T B

SignalP 4.0 Server 4% 5 PRFR I oA
SOPMA ZRLEMTIN
SWISS MOD = RLEEMTIN

http://www.cbs.dtu.dk/services/SignalP/

https://mpsa-prabi.ibep.fi/cgi-bin/npsa_automat.pl?page=npsa_sopma.html

http://swissmodel.expasy.org/
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2 HEREHH
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1 ELAFAL ADC B #9F E#T PCR =4
Fig.1 The PCR amplification products of ADC fragments
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#

FFI NCBI #3571 ORFfinder T. B ADC # R
T RN R R A, HEITPER 2R ADC HH
MEIERR T 51 5 ) b A% NCBI Wk, #4751
BLAST 7347, xt4s R E/R1ZF 45 GenBank H1%
SR AT B RS R R BEEE R (speA) P41 [H]
PEPEIE 100% (B2),

2.3 ADC & & oy [7 IR -4

it NCBI #lEEf) smart BLAST T H#%
ADC AR R S T A, #8751
DANMAN 8.0 #1347 2 Fe o Luxt, S5 R an &l 3 fos,
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arginige decarboxylase [Enterobacter hormaechei]

Sequence ID:PHZ99935.1 Length:658 Number of Matches: 1

Range 1:35 to 125 GenPept Graphics W Next Match A Previous Match

Score Expect Method Identities Positives Gaps
199 bits(507)  2e-61 Compositional matrix adjust.  91/91(100%) 91/91(100%)  0/91(0%)

Query 1 MLRTYNIAWWGNNYYDVNELGHISVCPDPDVPEARVDLAKLVKTREAQGQRLPALFCPPQ 60
MLRTYNIAWWGNNYYDVNELGHISVCPDPDVPEARVDLAKLVKTREAQGQRLPALFCPPQ
Sbjct 35 MLRTYNIAWWGNNYYDVNELGHISVCPDPDVPEARVDLAKLVKTREAQGQRLPALFCPPQ 94

Query 61 ILQHRLRSINAAFKRARESYGYNGDYFLVYP 91

ILQHRLRSINAAFKRARESYGYNGDYFLVYP
Sbjct 95 ILQHRLRSINAAFKRARESYGYNGDYFLVYP 125

& 2 ADC BEAMEEELFHIEL T
Fig.2 Amino acid sequence alignment of ADC protein

Enterobacter hormaechei ... ..... MLRTYNIAWRGNNYYDVNELEHISYCEHDPDYV 3]
Enterobacteriaceae AMSSQEASKMLRTYNIAWRGNNYYDVNELEHISYCIEDPDV 65
Neisseria meningitidis ....MPILTIREVCNINHRGIGYYDVDDSEEII\YRIENPSQ 36
Shewanella oneidensis .MNDWSIEAARAGYNVTHRISOGEYGISDEEEVT\YSEDPKN 39
unclassified Synechocystis QDRRWTIDDSENLYRITGRGEPYFSINAAGHVTYSIHOADH 80
Synechocystis sp. CACIAM 05 ODRRWTIDDSENLYRITGRGEPYFSINAAGHVTYSIFOADH 80
Consensus w g Vvop
Enterobacter hormaechei PEARVDWAKWVKTREAQGQ . RIBFAWFCIAPOIMROHEILRSIN 70
Enterobacteriaceae PEARVDAQIVKTREAQGQ . RIBZAIMECIRPOMBOHIRALRSIN 104
Neisseria meningitidis HNQIVSHOKMTEAVQQKHQARIBEVIIFCHPOIMIEHIALRDIN 76
Shewanella oneidensis PDHKIGMNEMAKDMVKAGY . AIZVIRVRIAPOMBHHIRVNSLC 78
unclassified Synechocystis G.GALDMYEMVKGLRORNI . GIfSLI#L.RIASDIRADIAINRLN 118
Synechocystis sp. CACIAM 05 G.GALDEYEMVKGLRQRNT . GI#FLMLRISDMBADIRTNRLN 118
Consensus I 1 Ip1 £ i r
Enterobacter hormaechei AINIKRARESYG 93
Enterobacteriaceae AINIKRARE S Y GMNGDMF LIA@ETKVNOHRRVIESLIHSGE . (43
Neisseria meningitidis RINJOTAREE CGMKGGMCLYA4YTKVNOHRRVIESTMSSGO. 115
Shewanella oneidensis OENADOA T QKYEMOADMLLA4I KVNQOKTVVEEILASQAS 118
unclassified Synechocystis AINGARGIARYRMPNTMRGIA@IIKCNOHRHIVESLVRYGTP 158
Synechocystis sp. CACIAM 05 AIN§ARGIARYRMPNTMRGIAGHTKCNOHRHIVESLVRYGTP 158
Consensus af y Yy Vvyp

(& 3 ADC EEZFFFIELRT
Fig.3 ADC protein multiple sequence alignment

RICRAME, JE TR AMaE RE0y 48.57,

[ e romasce] HUR A RAsE FOS <40 B TR BB 1, el
nterobacteriaceae ADC % E' %Z_\A%%I’;’E% El .
Neisseria meningitidis =2 ADC B IR R AT
Shewanella oneidensis Table 2 The prediction of physicochemical properties of ADC
| unclassified Synec hocystis proteins
100 |Synec hocystis sp. CACIAM 05 Analysis Hall
Number of amino acids 93
o1 Molecular weight 10822.35u
(&l 4 ADC E[FE ZR S A Theoretical pl 8.64
Fig.4 Phylogenetic tree of ADCgene Extinction coefficients 1.080
. Instability index 48.57
24 ADC & g2 bt H Formula CaooH746N136013553
¥ B B R R T S 4 N 2 ExPASy- Aliphatic index 86.02
ProtParam {E44 74K 28 4 SRR AL VR U, Grand average of s
SN 2 PR, ADC R 93 NSRRI, T hydropathicity (GRAVY) '
5 FEIR/NZ14 10.82 ku. BSEEHL S 8.64. 5 Estimated half-life >10 hours (Escherichia coli, in vivo)

TN C490H746N 136013555+ %ﬁ%/ﬁﬂ>10 h CRIAFEE, N
AN
). G R 86.00: BTHFKMER035 teps 2> ADCE BRIADM
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3 ATHEN, H B AR, BB N R R,
MIEEAREK, BUEBRRHKHERRGE . Bk XK
NS 58 A FERR (1.878), /KX E/MEN 47 KL
IR (-2.522), BRI LUE HAE 0 LA XIRA TR
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A, 1X5 Expasy Protaram TS 212 P85 K
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20
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Fig.5 The Hydrophobic forecast of ADCproteins
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Fig.6 The transmembrane region prediction of ADC proteins
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Fig.7 The signal peptide prediction of ADC proteins
i#iT TMHMM Serverv. 2.0 722k T H 7l 5 5
W5 M 45 KRR AE . ADC 2R P 0 ) 15 R i

(Transmembrane Helix, TMH) %N 0, N AKumfEK
(I A PR E R 0.45, FTLAHEN ADC & #S
AT REAR, AR ST (B 6) . H Signal P 4.0 Server
AT ADC HEAESIE, @l ZEA3IY)AME C
() B B R TIN5 IR B DAL A, JE S I

(S>0.5) RFIWT ADC AR NMWEN, 5 50
PEFERR Crnx=0.11, S FIME N 0.13 (<0.5), Ui
ADC H A BA IS S IRRAE (B 7.

2.7 ADC & &1y — M

10 20 30 40 50 60 70
| | | | | | |
MLRTYNIAWNGNNYYDVNELGHISVCPDPDVPEARVDLAKLVKTREAQGQRLPALFCFPQILQHRLRSIN
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AAFKRARESYGYNGDYFLVYPSI
hhhhhhhhhtt eeeeecth

[¥] 8 ADC EEEHI_REEH
Fig.8 The secondary structure prediction of ADC proteins

A B A TR R TR AU B R T A
YRR R . FIH SOPMA 7EZ T H At
ADC AW =45t (B 8), ML R %1, ADC
HEAT a-M5E (hFRoR) N 38.71%, pFEM (1 For)
N 9.68%, BILMIKFEM LM EE (e £R) N
24.73%, AN (c %) i 26.88%. HFFK
BE PR RIS AR S B TS A R ORI S i, 25
5y 5% BN MBEAH ELEZ R T e 23 (A A R, ADC HH 2%
SERITR AN SRS A B To RN A i AT BE S R PTIR
BERIETE, TR R E BT BE -

2.8 ADC %& £t = 4 A Z A A T

% SWISS-MODEL fE£53#1°F- &, ADC A5
VA RS IR IREEA 98.90%H1LL, AEfE T
VEERA, fHIE 9 T4, ADC EHFEA o- eI
M WA, 5 2 2B R T ) 5 S e — 2.

TE R Hh

[¥ 9 ADC EEHI=REEH
Fig.9 The tertiary structure prediction of ADC proteins
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3.1 ARSEEE ) Ot v g TR AT B Y R M R Ml A
RIEATHITT, AR RGBS 0. it
PCR #8353 H 2L, ) T-A sl s 24 RO T
Rl i 3k 19 ADC JEH (B 741 . (R F0 1
ADC HEAFR—HEEM . —R/asir . B . ADC
RAFIhEE. 4R HITANZ

32 SRIRCERRH ADC &R AR —HE5 M H 93 ANt
FRALAL, BN HIZHESs . PrBasi. TG
FNE IR TRIE A R AR B B, P B e 45 44
38.71% di M =42 — VL b FEHLPER RN ) fE
T R AT S AL TR RN 10.82 ku BRIBEE
HL SN 8.64 JETZH A CaooHraeN 136013583~ -5
B>10h CREgATE, P BB RECN 86.02; &1
BISR/KIEN-0.35 BARRISEAKYE, JRTAvEMES,
T HATFAEAS SRR S REIX . IR 5T 1 IRiE D8R
1 PR IR T - R B HRORS S R R I 1 A= 015 B
SRR, A JRTERER s b, BT R AR
Tk, HEARCAPERBITL, P RTR R R R
fiff o
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