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Screening and Molecular Marking of Highly Adhesive Pediococcus
pentosaceus and the Characteristics of Their Surface
Hydrophobicities and Autoaggregation Abilities

YANG Zhenquan'?, JIN Caijuan', ZHANG Mi', WANG Xiaolin', GAO Lu', GU Ruixia'*
(1. College of Science and Engineering, Yangzhou University, Yangzhou 225127,China; 2. Jiangsu Key
Laboratory of Dairy Biotechnology and Safety Control, Yangzhou 225127, China)

Abstract. Seven strains of Pediococcus pentosaceus were isolated and identified from the fermented
stinky tofu brine using methods of conventional bacteria isolation combined with physiological and
biochemical test and 16S rDNA sequencing identification. The specific fingerprint for each strain
was developed by the random amplified polymorphic DNA (RAPD) technique. The adhesive ability
of the strain and the correlation of phenotypic characteristics of strain adhesion and genotype, surface
hydrophobicity,and aggregation ability were studied using Caco-2 cell and intestinal mucus protein
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as in vitro model. Results showed that six different fingerprint patterns were found in the seven
Pediococcus pentosaceus strains,among them ,the A5 subtype of strains (F28-8 and Y27-4) showed
the strongest adhesion to the Caco-2 cells and intestinal mucus. Furthermore,these two strains also
exhibited highly hydrophobic (the hydrophobicity rate > 90% ) and higher aggregation ability (the
aggregation rate at 2 h > 5% ). Correlation analysis results showed that the surface hydrophobicity
and aggregation ability of Pediococcus pentosaceus were positively related to the adhesive ability to
the Caco-2 cell significantly (r=0.900 and 0.792,P<0.05) ,but they were not significantly correlated
to the adhesive ability to the intestinal mucus (r = 0.426 and 0.700,P>0.05). The results of this study
provide the basis for establishing techniques of rapid screening highly adhesive Pediococcus
pentosaceus strains and their colonization and distribution in vivo.

Keyword: Pediococcus pentosaceus ,adhesion,surface hydrophobicity,autoaggregation ability,

DNA fingerprint
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3% 10% SDS H1 5 pL 20 mg/mL & (A il K, B2 7R
51,37 CILE 1 h; A 100 pL 5 mol/L B NaCl i&
T IRATE A 80 wL CTAB—NaCl #& ¥ ,65 C/K
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1.23 16S tDNA PCR # ¥ 50l 5 %2 LIJIE 3

4] DNA WA IEFT 16S rDNA () PCR §#4 , PCR
F AR (50 wL)404% .2 wL B4 (50 ng/ul) .2 pL
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Fig. 1 Cell morphology of Pediococcus pentosaceus strains
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Table 1 Results of physiological and biochemical

characteristics of Pediococcus pentosaceus

strains
5
1 =5 -
2 10 CAEK =
3 45 CHK +
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6 JF 43 8L 10% NaCl 4= K -
7 =L iR +
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12 THEHE = R -
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Table 2 Sequencing results of 16S rDNA identification of

Pediococcus pentosaceus strains

JF%# | GenBank

g [ P T R

FE/bp | AT F 51

Pediococcus pentosaceus

F28-8 1524  JX397934.1 . 100
strain A-3
Pediococcus pentosaceus
Y45-30 1514 AB598964.1 . 99
strain Nil144
I 1517 ABS98964.1 Pediococcus pentosaceus 99
’ strain Nil144
Pediococcus pentosaceus
Y27-4 1516  AB598987 <train Ni1386 99
HI3 1477 ABS50204.] | cdiococcus pentosaceus g,
isolate LE1-1
H6 1481 HMI30536.1 | cdiococeus peniosaceus g
strain Pp-33
Pediococcus pentosaceus
H10 1481 HQ286591.1 99

strain PP
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2 AREMFE SR S (A TR B 7)) M14 § 1645 3]
5 A FER R SCEE, 43Rl 18 2 A 3 7Y 4 )
5 RS B AT A R, RS T 6
oo 35 PRI R 3¢ W O I il K A IO e 38K TR A AE B
B4 2R, Hirp H6 oy A1 A H10 & B2 AU
H13 >4 B3 5 F3 & A4 K Y45-30 ~ A6 B!, T kk
F28-8 Fl Y27-4 & RIAH R ¥4 Ry A5 Y, o TR Pk 19 4
TIE 48 SCIE S i B 47 1 25 4 A R AT RO
fEALER 1 ] Nei PGt f4 B B F ST 2k b 47 3 2k
AT, S5 R R TE Nei [Ristf& FE 25y 0.30 4b, 7T LA
A4, LS 1 S Ak H6 (F28-8 . Y27-4
1 Y45-30, on TX 4 AR B HAL ) 3
KA F3 H10 A1 H13 4% A T B — 5% , 3% W 18 Ak
[f] 56 DR R EL A 0 R 2 Sk
2.3 AN X HE FBKE ok 40 RE 3R T 4 1 R RG B AR
E LR

7 BRAS [ W P 3K TR 4 M 1R BORS F fE
M2 25 AN R 3 Fr /s, MATH 320 52 26 i /K 4%
RN T BRI B BRI R sUK A E R ER
PR R 22 S0 WL 3 (a) AT /i, AN [R) B Bk 1) 25 T B 7K

JOURNAL OF FOOD SCIENCE AND BIOTECHNOLOGY Vol.34 No.9 2015



MARR . BA I RAE N R A M i ARIT AL R B EK S A SR AR A

RAPD J58El%

RHobr LS Y
514 M13 5141 M14

H6 Al

F28-8 A5

_| Y274 AS

| Y4530 A6

3 Ad

H10 B2

{ HI3 B3

0.60 040 020 0.00 DNA marker

Nei PGt fEHE

B2 FREIKHERKE S BE%RE RAPD 59 EE R B LS
Fig. 2 RAPD fingerprinting and clustering analysis of different Pediococcus pentosaceus strains
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Fig. 3 Comparison of surface hydrophobicity ,autoaggre—
gation ability,and adhesion ability to Caco-2 cell
and intestinal mucus of different Pediococcus

pentosaceus strains
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Fig. 4 Correlation analysis between cell surface characteristics and adhesion abilities of Pediococcus pentosaceus strains
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