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%SchoolofFoodScienceandTechnology"JiangnanUniversity"Wuxi214122"China$

:;0%,/$%

& Ithasbeenreportedthat!"#$%&"#'(()* +"**,-' producesavarietyofbacteriocinsthat
inhibitafewkindsoffoodpathogenicbacteria,buttherearefewresearchesonhowbacteriocins
affecttheinteractionbetween!"#$%&"#'(()* +"**,-' andtheintestinalmicroecology.Thisstudy
utilizedthein*'('#% predictionofbacteriocinoperon,antibacterialexperimentwithsixstrainsof
food-bornepathogenicbacteriaasindicatorsandliquidchromatographmass-spectrometer/mass
spectrometeranalysistoprovethat!"#$%&"#'(()* +"**,-' FNMGHLBE6L1,FNMGHLBE20L5and
FHNFQ16L5produceddifferentbacteriocins.Throughtheanimalexperiments,theeffectsofthree
bacteriocin-producing!"#$%&"#'(()* +"**,-' strainsontheintestinalmicroecologyofthemicewere
investigated.Thediversityandprofileofthegutmicrobiotaweredramaticallyinfluencedbyallthree
strainsof!"#$%&"#'(()* +"**,-',andthelevelofcolonicinterleukin-1! wasalsosignificantly
decreased.Insummary,thegutmicrobiotawassignificantlyaffectedbybacteriocin-producing
!"#$%&"#'(()* +"**,-',andthevariationsineffectsamongstrainswereassociatedwiththeir
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bacteriocinproduction.Thisstudycouldserveasaguideforfutureresearchontherelationship
betweenvariousbacteriocin-producing!"#$%&"#'(()* +"**,-' andthegutmicrobiota.
!"#$%&'() !"#$%&"#'(()* +"**,-'

!bacteriocin!gutmicrobiota

!"#$%&'()*+,-./"0123

456789!,129:;<=>?@

!"#

# AB

CD !

!. +"**,-' $%$&'(")

EFG12

*+,

HI!

JKL8MN!OP12QR!STUV12WX

YZ

!-./#

$ [9\&']789^_`a;bcde

f6ghi9Yj6klmnop]qp

!).'#

!&r

"7$9st=uvwx6qpyz{'!gh|

G}~9��%i���93�Y

!0#

$ �d129:

����!���x�~\���t=12%:�

~q6��

!(.1#

!�~\6���9����129

:6����� $ [9\6i9�u�¡¢!£

gh¤¥i9�!¦[9\&'],12�~Ru

§¨©;ªh«Z6�~\¬^­$

r"7$9E®~

2344567879 ,

"

2344567879 &

3k¯[9\!�°±²³´µ9"¶·¸¹"9

3k¯º»�¼©9ghi�wx!½¾�¿H

7$9À9Áhi��

!)

!

:.;;#

$

<739+

3CD

!. +"**,-'

=,/

EÂÃ

!"#$%&"#'(()*

Ä

/*#0,-'#0'"

Å�! ��

Æ$9ÀÄÇÈ$9À6Å�

!;-#

$,�ÉAB;!Ê

k¾ABËÌÍ-r"7$9Î®[9\6ÏÐ"

��3ÑÒ!ÓÔ§ÕÖ[9\Är"7$9s×

29:{Ø6uvwx$ wÙ�Ú�ÛÜÖ6

/

Ár"7$9ÝAB�Þ!ß`� [%\àá

â"ãäåi9æçÄèu²�

!

p�éx&

>7?@7A

8B6CD3EC+63F !D344 4F58E6CD5E56GD344 4F58E6CD5E56

!

HI!JKLJK

'ê!çë��kÁº»�¼©%6i�

YZ!ß`ì0íîr"7$9ïðB®ñò[9

\6r"7$9�íî×2�~R6��!��C

Dr"7$9�íî×2�~R6��sr"7

$9Î®[9\{Ø6u§�$

*+*

!"#$%

0noó&

;";' MMM

'%ônoó&

;"/MM

'%`õö

÷ó&

#/ MMM NLD+

'%ø8ùú\(Jû~ü~qü

aýþhÿ!")#8($%

K7+D3O,>A678B

!")&

'($%

&B56DCP74B56 K8759E7Q78

("))*

RS,

+

,Â-./0(

J= T7CD5A783>4

hÿ(") o1\

.

;M

&

79E56>5@U79.;M

!

*H.;M

'%o1\

.0

&

*H.0

'%o1

\

.;(

&

*H.;(

'%o1\

.;!

&

*H.;!

'%23456â

.

"

&

E@DC6 9586C474 Q38EC6."

!

&SP."

'.78(

VWR

h

ÿ(")

TI,

nopp9�� �./8( :;)

~q<=hÿ(")>?@A&

&I

'%ÃB�Cno

?@A&

XRHOI

'%�B�Cno?@A&

HRHOI

'%D

EFG&

&2

'H ./8(IJKL~q<=(")

r " 7 $ 9

PSJ2XHT%0H;

% r " 7 $ 9

PSJ2XHT%YMH'

%r"7$9

PXSPZ;0H'

%°±²

³´µ9

1$"203(%#%##)* ")-,)* ,&II0'/1=

% ®×

M\Ê×$9

%9E56CEC[7+5978 4*#0,-'#0'" #%(' \(1

(

]1M

%Nb[OS~PQ¤9

!'*$,-'" 5%6%#3$%+,6,*

IIPJ;:

% í × � × R S T U 9

7,-*'6'"

,6$,-%#%('$'#" IIPJ0//

%î¶·¸¹"9

1"(5%6,(("

$320'5)-')5 IIPJ0Y:

% ×R¸¹"9

1"(5%6,(("

,6$,-'$'8'* IIPJ0Y1

(VIÊWº­~q<=;X9

¯Y#

*+,

&'#()

K;MMM &C@8B

&J

y6ZS[%

25> RC8

&J

%^ 7D3+56

\]L^_`($%

T7C.V3A

(")a[bÃcè

u²�[% def

.

gehiâj

\6_7E63F

p�[(

$%

&B56DCP74B56 K8759E7Q78

(")klm~öHn

[(opqrsthÿ("#

*+-

*+,-./.012345

�x

T,2%H)

&

BEEF

(

LL_3+5>)`DC>+596@+`9>L

'�r

"7$9«,[9\Gu� #

*+.

6789:;<)

vÇwx6Ñê

!;/#

yör"7$9!

;M MMM +

i

X

;M D79

!-Jzè!{

M`YY !D

|9}5`}~

Ö|9C�Jzè#

*+/

=>?@.$A

�

;$;M

0

IPNLDH

6��9��è��-�d

��yJ!,N�J��ãä�!T�

;MM !H

Jz

è!

) %

Z�

) B

!

/( %

��

;0a;1 B

!��Ó �i

!!!!

!

""""

"

####

#

BBBB

B

CCCC

C

NNNN

N

L



!"#$

!"#!$" %&'()*+,-./)01234567+89

!"!#

%&

#$

'&

%

(

!"#$%&'()

!"#$! %

!"#

&'()*+,-./"%01

2#3456+

$% !&'()

$+7-./"%89+:

;9./%

!"#

)*+,-./0-12345

<=>?@A&BCDA&ECDAFGHI

$% ((*+')

J9KLM&'

,-#

$NOPQ&"RS&

TUVWAXYZ[

./

"\]^Q&_`"aAb

Xc3456+

0 (&'()

"

12 !

de

3 4

]fgh

ij!kl!

!"$ %&'()*()

6789:

amn.Fo34

1 %%%

pqr.stRS&

uvFw"x]uvyz{|}~�! .}�uv

��&�d&���*?"A�]<���K"uv

)56!#'!#

�f!

)56!#'!#

�m

5

07

Zn��&n

���'

0$% !("0$% (("1 !(

$"��n

8

+'�

F�

%90:

b�9" ��n

-

+'�F�

%90:

�9

�'�F�

7%:

��b_`&" �4+

;%% <)'(=<

"

3�����+

/5>

"��~�+

393 ?@

"��r

 6+

32% !

!

!"+

;<45=>

¡¢

$

£¤¥-

5$2-)';A

¦§" ¨)©

03 4

ª«¬­b® ®¯­°N ' 6+

3%B3; !

"n

.¯6+

C%:B2%:

$" ¨)±²¦§³´µ¶µ

d"·¸

1 D

¹4¦§'34&º¶4»µd4! Y

[±]¼;F+

C

½" ·½

7

¾" FG+¿À½&

EF!G/)-H;)0

½&

EF!G/)-H3%)$

½&

E/FEI0;)$

½! ©+±

1

£bÁÂN"·¾¦§·ÃÄB'�

+

3%% !)

"¿Å½¦§ÄBÆÇKd"ÁÂ½ÄB

$"0%

J

5EK'()

!È&!ÉÂÊËÌÍÎÏÐÁÂ�

ÑÒÇÓÔÕÖ×" ÒÇØÙ+

AF9F*3%33%;0$L

03%%710M3%$N

!

!",

?@AB9CD7E

©ÁÂÚ

30

ÛÜÝ¦§Þß" àmÞß

>F8

áâã¢Éäåã¢æç!è

>F8

"éêëìbÊ

íuv

0;# O>F8

fî»Fï

M0CN

!

!

ðh-�

"

ðh

-©

4PP.Q

(

''RRR9(=LO*S=*(TU<U+VQP9LU'

ñòuvF

ï%

!"!-

?@FGH+IJD7E

m'�F�

1:

óô�õö"�÷¢h"øù

3 4

]I

1 %%% !

wú

0$ (=<

"¢÷S"�mû³�Æ?

Fïüfg÷SN

WG

&

W5

&

/>)65

&

)>)65

56%

!"!!

KAL8MNOD7E

<ýæ½þÿ34'�!

0 &#J ()

^

,-#

_

`""#]©

C !

$I

C %%% !

wú

0$ (=<

"¢RS

&%

X)60%

&

X)6;

&

X)602

&

X)60"

&

WFE6!

34F�ÿÉ

äå%&uvfg"ý'mCÅ33456uv(×%

!"!.

PQRSTUV

ÉÂ�)�m*+,

$

-×. '

!TU<$#H!

$/

0"�)am

#,## 3;

123uvFï)45-.ó

�m672Ê8FïNb9:�ÂÊí"

"Y%9%$

+

45-8ó%

."!

WXYZ9[N\LD89:]^O

;=

-8GH)C

.

1

<=>8?!@©b�!

2uvAf%

1

<=>8?!b�!2BCoDE

ûnF" GH:IJ8?!2

A

)

EF!G/)-H3%)$

&

E/FEI0;)$

+K:�!2

)#3L4U=<S

"LM

0

% ´I

1

<=>8?!�!2BCobðh-" NfO

1

<=>8?!PkQÆDF�!2%

_

!

WXYZ989:]^O`7

/0123 ! 4056378958: 9;379: ;73<85689: 9= !"#$%&"#'(()*

+"**,-'

.".

WXYZ9Da9bc

R)Afb�!2bj!�"¡¢ST�UV

W!'

#$%&'()*+*++,- %,./,-

"

01 %,./,-

$&XæY2Ï

æ?! '

H<PTO*P*Z=&T<=L 2-+'/.3+'3% +*)3

"

HWH5

$&6

Z � [ \ Æ ] ^ _ ! '

43-$/.3% 5*6*+($*!/6/-

"

475*6*+($*!/6/-

$& ¦æýæ`abc! '

8/.-363%

/6$/.*+*)3$3+%

"

81/6$/.*+*)3$3+%

$& §defg>!

'

0%)5*6/))% $(&'35,.3,5

"

01$(&'35,.3,5

$&æ`fg

>!'

0%)5*6/))% /6$/.3$393-

"

01/6$/.3$393-

$h

;

ijL

¶k-lm!n+o0!"FGfg

1

<=>8?

!bj!�% 8?!XÆb:;9pq+89"+

KKKK

K

dddd

d

eeee

e

UUUU

U

VVVV

V

!!!!

!

!" #!$%&'

EF!G/)-H;)0 ()*+!$ A

EF!G/)-H3%)$

,-*./$ A

0/$ )#3L4U=<S

)ULP*L=++=<

E/FEI0;)$

,-*./$ A

0/$ )#3L4U=<S

12*+/$ W

8L=D*L=< -

$



!"#"$!%& $!'(%)"

&* +,-./,

!

01 23

"

"44051 64 !"#$%&"#'(()* +"**,-' 7,18 9,440:0-1 ;2510:,65,-<

=:6>?51,6- 6- 180 (-10<1,-23 @,5:6A"5636./ ,- @,50

+B*!C$) BD DBB9 #%("C%" $C9 ;(B'"%&CB)BEF G63H IJ (<<?0 K LMLI

!"#

!"#$%&'()%*+

!"#$%&'(

!

)*+,-./0.1

23456 ! 7,8(9:.;<0=>? "

"#$%&'()*'+

@

"#$%&',)-.'/

/ABCDE

FGHI%J'KLMNO0.>?#

"&#"0+*'/

ABCDEFPHQ%&'RLMNO0.>?!

ST

1

"UC!V"W$XYZ8[\]A^0.>

?/_`ab! c_`0.abdeQ%fgh

i! jHQbklmn0.abA^_`0.>

?"op!

1

)*+,-.A^0.>?/ab_`

gq.r!70.stu/vwxyz{|}\~

q.r"

,

#

-./01234156789:)%;<=>?

$%&'( # )**(+,- .* /0.,(%-(- %12 +%,%'%-( .1 ,3(

%1,4&%+,(04%' (**(+, .* -5/(01%,%1,

�$%T:<0.>?#9:.g������."

!"6

@"A$%&B=C%D

�V

'23$45$4

��A�!

"#$%&',)6'+

{

�}*+,-.r

78,

&q.r

'4-

&

9:;<=:;> ,

&�

�,-.r

?

#

"#$%&',)-.'/

{|}q.r

'4-

&

*+,-.r

7@,

&

9:;<=:;> ,

#

"&#"0+6'/

{|

}*+,-.r

7@,

"

,9%)'A

���]���Y

����/!z���/q.r;]�A�/

B+/C

!�

��.)/l��! �� l¡q.r¢£A�!

j{¤� ¢¥A�¦q.r§¨0.s©

'23

$4D$4

ª2«w" ¬­!\~q.r®¯/«w°

 ±²³´C34µ0.s"

!"7

@"A$%5EFGHIJ=>?

¶·¯&¸¹¯Xºb¯{»±²³´C¼½

¾¿¦ÀÁÂÃ" ©ÄQÅÆÇ!ÈÉÅ¾¿¦¶

·¯Ê¸¹¯;<ËÌ�«w'

!!.E.F

(!SÍ

+

"

ÎÉÏuÐÅ¾¿ºb¯;ÑÒÓÔ!SÍ

-

'

G

("

Æf�ÄQÅ!ÐÈÉÅÕÖ×;ºb¯Ø#ÙÚ

YÓÔ!Û<ËÌ�vw'

!!.E./

(!

"#$%&',)*'+

Å¾¿ºb¯ÓÜÙÇzÝÞÅßà!SÍ

-

'

H

("

!"8

@"A$K5EFKL=>?

!"8"9

!"#$%&'()*%+

!

,-./01

!

l��{¼½¾¿áâ.ã¦a¡äå´@;æ

´"©ÄçÅÆÇ!ÈÉÅ

4IG>>=>

9�@

4;JKL=>

9�<ËÌ�vw'

!!.E./

(!�©

"&#"0+6'/

Å

ÆÇ!

"#$%&',)-.'/

ÅËÌèàµ

4IG>>=>

9

� '

!".E./

(" ©ÄQÅÆÇ!

"#$%&',)6'+

Å@

"#$%&',)-.'/

Å

2IG=+

9�ËÌéà'

!".E./

(!

"&#"0+6'/

Å<ËÌ�vw'

!!.E./

(!SÍ

1

" j

êG|q.r¦*+,-.{èà¾¿áâë}

ìíYZ8/34!î,8'

K& 1

(gdï" ,8d�Y

9:.;<0=>?!

"#$%&',)6'+

dí

)M)2

­

¦zÝ

/

¡9:.;ðY0=>?!

"#$%&',)-.'/

d

"# $%&'%(

&

)# '*+'&,-,./+/-$

&

"# '*+'&/+/0/(

ðY0=

>?!

"&#"0+6'/

ñd

"# $%&'%(

T�ò0=>?!

ST

-

" �V

1

)*+,-.\~/0.s{îó

ô !

"#$%&',)6'+

&

"#$%&',)-.'/

&

"&#"0+6'/

{|}\~q.r"

,

!

@"A$K)KM=NO

$%&'( ! :1,4&%+,(04%' -/(+,05; .* !"#$%&"#'(()* +"**,-'

!"

#$%&'DJJ

()*+

,-$

./01

234$

56789:

;<=$

>3?3@

ABC$

DEFGHI$ /@GHI$

"#$%&',)6'+ --E@#.E- J NE8#+E6 NEO#.E8 +NE1#+EA +6EO#.E-

"#$%&',)-.'/ -.E1#-E+ J J NE6#+E. J NEO#+E/

"&#"0+6'/ -.EO#.EA J J J J J

KL J J J J J J

�$%T:<0.>?"

$M

#$%&'DJJ

NOPQR STUR VTUR

"#$%&',)6'+ +.EN#.EA +.E/#.E- J

"#$%&',)-.'/ +.E-#.E- ++E8#.E+ J

"&#"0+6'/ +-E.#.E/ J ++E/#.E/

I



!"#$

!"#!$" %&'()*+,-./)01234567+89

!"!#

%&

#$

'&

%

(

!"#$%&'()

!"!#$%!&'()*+!",-./01.

,23+4567"

!!!"!#

#!89:;<=>?@

AB:CD+E4567"

!"!"!#

$%

)

!

*+,-./01.

"#$% ! &'()* '+, -.., #+('/) .- 0#1)

)

2

*+23.456

"#$% 2 3'() .- 4)#$5( 15'+$) .- 0#1)

2FGHIJKL45"

!"!"!#

$%

)

6

789:;<=>?@ABC*+DEBF

!

GH

I=JK

"#$% 6 7--)1(8 .+ $9( 0#1*.:#.(' !;,#<)*8#(= #+ 0#1) .-

,#<)*8) :'1()*#.1#+8 ;>*.,91#+$ !"#$%&"#'(()*

+"**,-'

2%?%2

,-./)01234):

!

;<=+89

MNOPQRS "

$%&'(&$)* (+,+%-&')./0 )')*10&0

!

23+4

$TUV():W

!

XYZ[\RS%]^?@

AB:C_UV():W`a3+bcde!8f

ghijkIlmnL! op

56789:;<=!:#

i

Eqrstui!

56789:;<>:?

i/

5965@?>:#

iEvwx!IyDzF{:|>?@AB:CT

&



!"#"$!%& $!'(%)"

&* +,-./,

!

01 23

"

"44051 64 !"#$%&"#'(()* +"**,-' 7,18 9,440:0-1 ;2510:,65,-<

=:6>?51,6- 6- 180 (-10<1,-23 @,5:6A"5636./ ,- @,50

+B*!C$) BD DBB9 #%("C%" $C9 ;(B'"%&CB)BEF G63H IJ (<<?0 K LMLI

!"#$%&'()*+,!-.

!

" /012!3

%456789:;<='(%>?@%&A+

,

"#$%

!BC!DEFGHI%')*3%4JK=

>!"?@%&+,LMNOPQR#

!!&'&&#

$%

!

!

"#$%&'()*+,&-./01&2

!

34

5(67

"#$% ! &''()*+ ,' -#.(/+( 01)*(/#,)#2+34/,-5)#2$ !"#$%&

'"#())*+ ,"++-.( ,2 !3-#.(/+#*6 #2 7#)(

8%9%:

!"#$%&'()*%+,-./01

2345 ST

()*+,

UVWX1Y')*3%

4AFGHI%>!"?@%&Z[\]^AQ

R " _ ` a b c !

-.*/0123$1#

N O 9 ] <

"#$%&'()*)**+,

&

-.#/,#0.01).$,

d

2*/#$#03$*#)4

% Z

A[\ ! NOe]<

5$*#)6$*0((+,

&

7),/6+40$

d

7+10.)*)**$*/$/ 45/6&#&

%Z[\'

!!&'&7

$!-.

7

'

8

$"

-.*/01239&17

NO9]<

8$490.64'$.#0$

&

5$*&.),%04$*/$/:.:!+#;$< =>?@A

&

2*/#$#03$*#)4

d

2(0,#0%/,

% Z [ \ ! N O e ] <

5$*#)6$*0((+,

&

;(),#40<0+1,/.,+,#40*#) #

&

5$*&.),%04$*/$/ 45/6&&$

d

7+10.)*)**$*/$/ 45/6&#&

%Z[\'

!!&'&7

$!-

.

7

'

B

$(

-0.-C#$17

NO9]<

"#$%&'()*)**+,

&

2(0,#0%/,

&

=$/*$(06$*+(+1

&

>.#/4)4&$6<+,

&

8$490.64' ?

$.#0$

d

-.#/,#0.01).$,

% Z [ \ ! N O e ] <

5$*&.),%04$*/$/:.:!+#;$<=>?@A

&

!$4$6$*#/4)0</,

&

;(),#40<0+1,/.,+,#40*#) #

&

@$*#/40)</,

&

5$*&.),%04$ ?

*/$/ 45/6&&$

d

>+6$*#/40+1 64$*&' =>?@A

%Z[

\'

!!&'&7

$!-.

7

'

D

$d.

7

'

E

$%

"#$%&'()*)**+,

fghiKj% ! klmghnoKj%p

"A $+4/+,

! q - r s t u v w x y u v z %

-.*/0123$1#

d

-0.-C#$17

c{

"#$%&'()*)**+,

|89]! }~��r=>

"B $+4/+,

A��~�!

����

"#$%&'()*)**+,

Z{A=�%�|89

]% 3%4>���ZA�W%��l���T!

-.*/0123$1#

d

-.*/01239&17

�'(A3%

4}~>

5$*#)6$*0((+,

�W%��l���T!�

���

5$*#)6$*0((+,

|8e�% /0������

%&{

C,*0((06$*#/4

&

-.#/,#0.01).$,

d

2(0,#0%/,

%Z

|8NO��

"#F%

%/0���

8$490.64'$.#0$

A|8

9]���4����z� _¡

"#G%

%

H"8I8J?

z�

�¢£¤¥!"A?$%&}�

=$/*$(06$*+(+1

z

%Z|8��!¦§%Z¨�©ª«¬­A'(_

¡

"#K%

%

0@

z��®­¯}°±²³´µ­¶·JA

¸?¹! M®­¯º»c{!

5$*&.),%04$*/$/ 45/6

&&$

¼�NO9]

"9&%

% �h½¾?@¿À­AÁÂ

('�!/0��

2(0,#0%/,

MiÃÄP«¬Å��

{NOÆm

" 9# %

%

5$*&.),%04$*/$/:.:!+#;$< =>?@A

����_¡AÇMlÈ%Z! ���ÉÊ_¡

P

"99%

% CË!

5$*&.),%04$*/$/:.:!+#;$< =>?@A

1�

¼�¹P!lÌr?@ÍÎÏÐ

"9;%

%'3%4AH­

%}�«¬3ÑÆ!!ÒÓ�«¬­ÔÕ_¡ÖB

A1×

"9!%

!Ø

;

�FGHI%+,A%ZÙf��

�_¡% CË!�WQR%Z�©ª«¬­A'(

_¡!©ª«¬­�FGHI%Ú3%4ËAÛÜ

�ÁÂÝÞ'ß!}àÜá>!"©ª«¬­Aâ

ãàäE;!åæ��3%4�©ª«¬­âãA

_¡P%

8%;

)*+,&-./80%9:;<=(>?

FGHI%}+,½¾AçUèédÍÎè

é!ê+,?@èé_¡A3ÑBë% �aìc_

`! FGHI%>

L16$

&

L16#F

&

).-6!

åw

L16#&

¨íNO+,'

!#&'&7

$!-.

$

'

8

$

M

'

E

$!î¨NO

��<¸?{

L16#"

A[\'

!!&'&7

$!-.

$

'

N

$%/

0��!

.OPOQ

}ïðËñòb3ó'(

L16#"

d

L16$

!ôõ

5H!

R

5HG

R

)

3óA`ö

"97%

% CË!£ßH

I%'(A3%4}~å÷ørù?@WúA�

%ûAüýþ]^èé

"9$69F%

% '3%4AFGHI

%NOe]<

L16#"

Aÿb![\'

!!&'&7

$!_`

r

-.*/01239&17

c!

-0.-C#$17

cNOôõ<

L16#&

Aÿb![\'

!!&'&7

$!}~��r"��

'3%4AQR#$%&$+,<

L16#&

! Ù}~

�¹�_¡%Z'(FGHI%A]^l¡%

8%<

)*+,&-./@ABC(67

)*c!"+!ã�abc_`¼�9]�

,!->!"ò.{

0H165

&

1H165

&

)5

&

)/

àä/

K



!"#$

!"#!$" %&'()*+,-./)01234567+89

!"!#

%&

#$

'&

%

(

!"#$%&'()

)

!

*+,-./01234.56789:;<=>0?@

"#$% ! &''()*+ ,' -#.(/+( 01)*(/#,)#2+34/,-5)#2$ !"#$%&"#'(()* +"**,-' ,2 $(25+36(.(6 #2 $5* 7#)/,0#,*1

! ! " # $ % & ' "

!"#$%&'()&*

% (

!"+$%&,-./&0

%)*+

&1&23

,-./01"

2

%4&23

#

&4&23

#

53

#

56

,-345678$

!!

/7/0

%"9:

8

!

53

#

5$

;<=">?;@ABCD

E&F"GHIJKLMNOPQMRSTUVW

XMYZ[UV\]^

98:

! "_$%&`"ab%7

8Mcd">?&F$

!"/7/0

%"2efPgMhi

5;

j<=klZ["mRnopqLMNrMst

uv8w"xyz{UV4|}Z[!

8%9

1234.A.BCDE:<0FGHIJ

pqefPgMRnklh~LMN"�ye

fPgMurM��78Mc��&Fw��"9

:

<

! efPgM�kLMNRiUVuW�MY

ud�w(��kl56Z[$

!"/7/0

%! efPg

My

"# $%&'%(

ur�w"

)$*+,-$*.//%(

#

0,('-%&.$

#

1/,(+&.2.%3('4(%(+&.*+, *

#

5$*64,(7.&$*'$' =362//)

#

0%3.4,*,**$*'$' =362/*/

56�&F""

8/.(+.7'(

#

"+$769/,*,**%(

#

:4+'(+.4.3,4$(

5 6 � & F & y

5# 3,4,*9+,;'4'(

u r � w "

<$&=.4-&9$4+.$

#

0,('-%&.$

56�&F" "

:4+'(+.4.3,4$(

56�&

F& y

>? '4+'&,*,/.+.*$

ur�w"

5$*+,-$*.//%(

#

0%3.4,*,**$*'$' =362/*/

#

@4+'&,&6$-2%(

56�&

F " "

A*'+$+.B$*+,&

#

:4+'(+.4.3,4$

#

!$&$-$*+'&,.2'(

#

5$*64,(7.&$*'$'>"?@A*B)>CDEFG

5 6 � & F &y

"# +976.3%&.%3

ur�w"

0,('-%&.$

#

<$&=.4-&9$4+.$

56�&F " "

:4+'(+.4.3,4$(

56�&F &y

"# '4+'&.+.2.(

ur�w"

0%3.4,*,**$*'$' =;62/*/

#

5$*+,-$*.//%(

#

@4+'&,&6$-2%(

5 6 � & F " "

:4+'(+.4.3,4$(

#

5$*64,(7.&$*'$'C"?@A*B)>CDEFG

#

A*'+$+.B$*+,&

#

!$&$-$*+'&,.2'(

56�&F$

!"/7/0

%!

H"+6%&,-./&0

%+

<$&=.4-&9$4+.$

��0�"�

<$&=.4-&9$4+.$

"efPgMy

5# 3,4,*9+,;'4'(

#

" # +976.3%&.%3

ur�n��&F " Rnopq

H"+6%&,-./&0

ym��<�M|�/r�w"

y

"# $%&'%(

�/��ur�n�"�y

"# $%&'%(

r

�w"

<$&=.4-&9$4+.$

�&F"�

H"+6%&,-./&0

%��

<$&=.4-&9$4+.$

01u��" �y��Mc

I��|�&Fw "Mc,-"xr�stu�

¡&F! W�MYo�¢£¤u��"efPgM

y��¥CMur�n�"d�W�Mc�/&

&



!"#"$!%& $!'(%)"

&* +,-./,

!

01 23

"

"44051 64 !"#$%&"#'(()* +"**,-' 7,18 9,440:0-1 ;2510:,65,-<

=:6>?51,6- 6- 180 (-10<1,-23 @,5:6A"5636./ ,- @,50

+B*!C$) BD DBB9 #%("C%" $C9 ;(B'"%&CB)BEF G63H IJ (<<?0 K LMLI

!"#$%&'()*!

!!!"!#

"#

!

!

"#$%&'()*+,&-./0123%45678(9:

"#$% ! &''()*+ ,' -#.(/+( 01)*(/#,)#2+34/,-5)#2$ !"#$%&"#'(()* +"**,-' ,2 )6*,7#2( ),2)(2*/1*#,2+ #2 ),8,2

!

9

"#$%&'()*+,&-./;<=>(9:

"#$% 9 &''()*+ ,' -#.(/+( 01)*(/#,)#2+34/,-5)#2$ !"#$%&"#'(()* +"**,-' ,2 8#4#- :(*10,8#+: ,' :#)(

N



!"#$

!"#!$" %&'()*+,-./)01234567+89

!"!#

%&

#$

'&

%

(

!"#$%&'()

!"!#$%&'()*+,-./0$%" 12!

34$%&*(56789*):;<=*+>

?5@ABCDE5&F(GH" IJKL

!

M6789FNO*PQLRS

T

!

UV%5O*W!XY

"#$%&'%&

Z[

!

M6

789*3DEV%&*("N\]PQL!

!

M6

789*^)_`<=*+ab"c*+deD

Efgh>?" iIJKdjklS!DV%&F

(56789F)<=F+5>?mno"!pD

()*+,)*- .

q6789F(

/0.

,

12%34".56"7

q

12%34".589":

^kr

!"#$%$&'%"$()

stgh

u v #

*%"$(+%"&,,-.

q

/-0&1("(""%"#%# ;#3 <979

swghxy $

2!9=9:

%! VDEz{U&F(,

1421>76":

)|uF}~gh>?$

2"9=9:

%!zR

�

?)*+,)*- .

q6789F(

/0

3�:;<�F

+L

!"#$%$&'%"$()

#

3%"$(+%"&,,-.

q

/-0&1("(""%"#%#

;@3<979

DE>?!���)V%&F(>?,�

�F}����K" �F+�!6789Fgh>

?f:;d<

A"<7!

#

A"<79

5st! �D&F(5

6789Fk�������v�<�F+>?

:;��" �JK��KDV%&F(,6789

F)<�F+,>?c�������!% �&

F(DEFy�:;<�¡E¢���£¤¥¦"

))))

)

****

*

$$$$

$

B

R§

2!9=9:

"

+

!

,-./0120345607189:;<

"#$% ! &'(()*+,#'- +-+*./#/ 0),1))- +-,#0+2,)(#+*

/3)2,(45 +-6 6#77)()-, $)-4/

=>$?!

[1]SELLEK!KLAENHAMMERTR.Genomicandphenotypicevidenceforprobioticinfluencesof!3%"$(+%"&,,-. 4%..#)& onhuman
health[J]."89: 9#2('0#'*'$. ;)<#)1/

!2013!37$6%&915-935.
[2]OLIVARESM!D!AZ-ROPEROM A!G"MEZN!etal.Oraladministrationoftwoprobioticstrains!3%"$(+%"&,,-. 4%..#)&

CECT5714and3%"$(+%"&,,-. "()51&'()0&. CECT5711!enhancestheintestinalfunctionofhealthyadults[J].! =-,)(-+,#'-+*
>'4(-+* '7 "''6 9#2('0#'*'$.

!2006!107$2%&104-111.
[3]LARA-VILLOSLADAF!SIERRAS!BOZAJ!etal.Beneficialeffectsofconsumptionofadairyproductcontainingtwoprobiotic

strains!3%"$(+%"&,,-. "()51&'()0&. CECT5711and!3%"$(+%"&,,-. 4%..#)& CECT5714inhealthychildren[J].?4,(#2#'- @'/3#,+A

*+(#+

!2007!22$4%&496-502.
[4]ZHUWM!LIUW!WUDQ.Isolationandcharacterizationofanewbacteriocinfrom!3%"$(+%"&,,-. 4%..#)& KT7[J].>'4(-+* '7

B33*#)6 9#2('0#'*'$.

!2000!88$5%&877-886.
[5]¨©!ª«¬!­®¯!°.+�±²v³x,8´F&F(µ¶[J].·¸BE]¹º»¼!2020!39$11%&12-17.

SONGG!CAOCZ!YANGZX!etal.Bacteriocinsynthesisoflacticacidbacteriaunderquorumsensing[J].>'4(-+* '7 "''6
:2#)-2) +-6 C#',)2D-'*'$.

!2020!39$11%&12-17.$inChinese%
[6]DOBSONA!COTTERPD!ROSSRP!etal.Bacteriocinproduction&aprobiotictrait?[J].B33*#)6 +-6 8-<#('-5)-,+*

9#2('0#'*'$.

!2012!78$1%&1-6.
[7]ANGELAKISE!MERHEJV!RAOULTD.Relatedactionsofprobioticsandantibioticsongutmicrobiotaandweight

modification[J].ED) F+-2), =-7)2,#'4/ G#/)+/)/

!2013!13$10%&889-899.
[8]BARTOSCHS!FITEA!MACFARLANEGT!etal.Characterizationofbacterialcommunitiesinfecesfromhealthyelderly

volunteersandhospitalizedelderlypatientsbyusingreal-timePCRandeffectsofantibiotictreatmentonthefecalmicrobiota[J].

&



!"#"$!%& $!'(%)"

&* +,-./,

!

01 23

"

"44051 64 !"#$%&"#'(()* +"**,-' 7,18 9,440:0-1 ;2510:,65,-<

=:6>?51,6- 6- 180 (-10<1,-23 @,5:6A"5636./ ,- @,50

+B*!C$) BD DBB9 #%("C%" $C9 ;(B'"%&CB)BEF G63H IJ (<<?0 K LMLI

!""#$%& '(& )(*$+,(-%(.'# /$0+,1$,2,34

!2004!70"6#$3575-3581.
[9]KAWAIY!SAITOT!TOBAT!etal.Isolationandcharacterizationofahighlyhydrophobicnewbacteriocin%gassericinA& from

!"#$%&"#'(()* +"**,-' LA39[J].5$,60$%(0%!5$,.%07(,2,84!'(9 5$,0:%-$6.+4

!1994!58%7&$1218-1221.
[10]KAWAIY!SAITOHB!TAKAHASHIO!etal.PrimaryaminoacidandDNAsequencesofgassericinT!alactacinF-family

bacteriocinproducedby!"#$%&"#'(()* +"**,-' SBT2055[J].5$,60$%(0%!5$,.%0:(,2,84!'(9 5$,0:%-$6.+4

!2000!64%10&$2201-
2208.

[11]BOGOVIC-MATIJASICB!ROGELJI!NESIF!etal.Isolationandcharacterizationoftwobacteriocinsof!"#$%&"#'(()*

"#'.%/0'()* LF221[J].;""2$<9 /$0+,1$,2,84 '(9 5$,.<0:(,2,84

!1998!49%5&$606-612.
[12]XIANGSS!FUJ!YEK!etal.Effectof!!"#$%&"#'(()* +"**,-' PA3ongutmicrobiotainan'1 2'$-% colonicsimulation[J].=,,&

>0$<(0< ? @A.+$.$,(

!2019!7%12&$3883-3891.
[13]!".#$%&'()*+,-*&'./01231456789:;<[D].=>$?@AB!2021.
[14]CD.)EFGHIJK&'LMNOP456789:;<[D].=>$?@AB!2021.
[15]VANHEELAJ!JONGAD!SONGCX!etal.BAGEL4$auser-friendlywebservertothoroughlymineRiPPsandbacteriocins

[J].@AB2<$B ;B$&6 C<6<D+B:

!2018!46%W1&$W278-W281.
[16]RIBOULET-BISSONE!STURMEMH!JEFFERYIB!etal.Effectof!"#$%&"#'(()* *"('2"-')* bacteriocinAbp118onthemouse

andpigintestinalmicrobiota[J].EF,G H(<

!2012!7%2&$e31113.
[17]THINGHOLMLB!R!HLEMANNMC!KOCHM!etal.Obeseindividualswithandwithouttype2diabetesshowdifferentgut

microbialfunctionalcapacityandcomposition[J].I<22 J,6. ? K$B+,L<

!2019!26%2&$252-264.
[18]CHENZL!RADJABZADEHD!CHENLM!etal.Associationofinsulinresistanceandtype2diabeteswithgutmicrobial

diversity$amicrobiome-wideanalysisfrompopulationstudies[J].M!N; @<.O,+P H"<(

!2021!4%7&$e2118811.
[19]D'AMATOA!DICESAREML!LUCARINIE!etal.Faecalmicrobiotatransplantfromageddonormiceaffectsspatiallearning

andmemoryviamodulatinghippocampalsynapticplasticity-andneurotransmission-relatedproteinsinyoungrecipients[J].
/$B+,L$,-<

!2020!8%1&$140.
[20]HUL!JINLY!XIADS!etal.Nitrateamelioratesdextransodiumsulfate-inducedcolitisbyregulatingthehomeostasisofthe

intestinalmicrobiota[J].=+<< QD&$BD2 5$,2,84 ? /<&$B$(<

!2020!152$609-621.
[21]PARKERBJ!WEARSCHPA!VELOOACM!etal.Thegenus3('*$'/,*

$gutbacteriawithemergingimplicationsto
inflammation!cancer!andmentalhealth[J].=+,(.$<+6 $( R--A(,2,84

!2020!11$906.
[22]WANGBX!YUHS!HEY!etal.Effectofsoybeaninsolubledietaryfiberonpreventionofobesityinhigh-fatdietfedmicevia

regulationofthegutmicrobiota[J].=,,& ? =A(B.$,(

!2021!12%17&$7923-7937.
[23]LIAL!NIWW!ZHANGQM!etal.Effectofcinnamonessentialoilongutmicrobiotainthemousemodelofdextransodium

sulfate-inducedcolitis[J].K$B+,L$,2,84 D(& R--A(,2,84

!2020!64%1&$23-32.
[24]ANJANA!TIWARISK.Bacteriocin-producingprobioticlacticacidbacteriaincontrollingdysbiosisofthegutmicrobiota[J].

=+,(.$<+6 $( I<22A2D+ D(& R(S<B.$,( K$B+,L$,2,84

!2022!12$851140.
[25]MA"ACZEWSKAJ!KACZOREK-#UKOWSKAE!W$JCIKR!etal.41 2'$-% immunomodulatoryeffectofnisinonporcine

leucocytes[J].!M,A+(D2 ,S ;($-D2 T:46$,2,84 D(& ;($-D2 UA.+$.$,(

!2019!103%3&$882-893.
[26]VANHEMERTS!MEIJERINKM!MOLENAARD!etal.Identificationof!"#$%&"#'(()* /("1$"-)5 genesmodulatingthe

cytokineresponseofhumanperipheralbloodmononuclearcells[J].5KI K$B+,L$,2,84

!2010!10$293.
[27]MEIJERINKM!VANHEMERTS!TAVERNEN!etal.Identificationofgeneticlociin!"#$%&"#'(()* /("1$"-)5 thatmodulate

theimmuneresponseofdendriticcellsusingcomparativegenomehybridization[J].TF,G H(<

!2010!5%5&$e10632.

!!"#$"%&'#

NM


