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1.1.1 256 3h¥) .6 By SPF 2% BALB/c {8 5 i i
12 J iRt (16, 5+2) g/ H W T 75 98 B2 27 B 27 B
SR b, SE S S W) BT S RS IE : SCXK-( %)
2012-0004; 52 % 2l ¥y 4 ] ¥F 7] GiE: SYXK-( %)
2012-0012,

1.1.2 X #| 5 F #1 : N-( 3-oxodecanoyl ) homoserine
lactone (3-oxo0-C,,-HSL, AR %% ) W F 4k 5U i % B 24
ABRA T F AWM (AR 90) W T BRI #7727 5 76
K SN T 24530500 A R 2 w5 3d AR R R A
TARREH AL W2 W) 5 AN L 20 DNA 2 B0
F & T KRR A ¥4 BR A & ; KAPA Taq PCR Kits
4 T KAPA Biosystems /3 7] ; MinElute J [A1 i 57 £
I3 T QIAGEN /A %] ;NEB Next® Ultra™ DNA Library
Prep Kit for Illumina % JF i %] & % T New England
Biolabs /A H]
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1.2.1 ¥ 58 5 %4 . BALB/c /DERTE 25 ~
26 C R SR, 58—, A oK, M E 6 fik,
RF N (18.5+2) ¢/ H | FEAL A B X5T B ZH 1 3-ox0-
C,,-HSL Zb3¥RH , &2 6 Ho ¥ A oK il # B 1y 3-
ox0-C ,-HSL T AR (50 mmol/L) >R FH M& Ji i 5 32 4k
FE/IN B, 0T BEZH B0 S oK. EIRTESTE 24 h
DUV W 3R 20 BIAE + 46 W Koz [l i A itk A7 R
FECCT Xy R+ 38 W AR ALAF 5 C2 Sy X B 25
[ iz BRALARE s AL Ol AHLs Ab B2 -+ — 48 i 8 007 #F
a3 A2 AHLs fh 384 25 [0 Jigg dR 2 A al ) , BBORE 5 T
HEF-80 CHRAF% .

1.2.2  DNA $2IC5 SCPE#E A« 40 1R 35 (K 2 DNA §2
BRI & (b 5t TIANGEN 74 w)) i B 22 36 4 41
DNA,PCR "1 16S rDNA V3-V4 X, i@ H 5% M
340F. CCTACGGGNBGCASCAG, 805R: GACTACNV
GGGTATCTAATCC, 9" 54 7 ¥ 4l fk J5 1R+ 48 1 S
JE X SCPEHEAT Qubit 5 fE FIAGIN , G 4 5 4% SCHE o
1.2.3 165 rDNA il )3 55 J3 51 410 Ak Ak B - & 4% SO
K F Hlumina Hiseq 2500 & i & M /5 °F 4 XF 16 s
rRNA V3-V4 X3y o 47 X0 0 7, 907 4 5 8
250 bp, HH FastQC A4 X I 46 F 51 ot 4 9 47
i, Trimmomatic B 5t 4% , 53 E (K Q {H reads
J5 EOE dF A7 BF A, A Al FLASh ( Fast Length
Adjustment of Short reads) % {4 /R & PE reads [d]
overlap 5 Z B3 3o JBT 45 (19 XS reads PFHE L — 457
5 135 tags FF A1,

1.2.4  OTU A& K& 4 B 2 #r: # 1 QUME
( Quantitative Insights Into MicrobialEcology ) %% 14
£ AT OTU R Z2REVESM T . usearch61 k{2 il
Frm A AT H B 22 M uelust #8046 51 #E AT
97 % ALK F- 26, 15 B fr & OTU; RDP Classifier
7:'°' ( confidence cutoff = 0. 8) Xt OTU ik f7 4 2 2%
(Taxonomy) £ B, [A B 5 o £ B MR 50, (045
Chaol $%¢'" Shannon-Wiener 5 %% Simpson $§
B, f i 1e Buth £

1.2.5 Yfhr2R I8 b B 2R3 i 4l OTU
I3 28 TR RN B 2H A ) R R R AT R 26
1.2.6 OTU K 4B 20 8] 22 5 53 #7 « AR 48 2H N - 1
OTU F B2, FIHAES B Ge i1 5 1 wilcox £ 56 43 1) X
ANTE] 43 2R i R R AT S P 22 S A A, R L TR
BFEERN OTU KW Fl, 22 7 B F LKV &
P=0.05,
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2.1 BARHBEFEENSITRSRENF IR FE
55t

Mumina = 8 & ) 5% 45 3] 122 828 ~ 364 726
RS reads, Bl 3 8L & & 30. 71 ~ 90. 18 Mbp, #K 4
Trimmomatic [ §5 )5 L i reads 7F 112 388 ~ 339 376
Z[8), B L A B AE 27. 87~ 84. 23Mbp = Ja], i & PE 4y
30 43 LA LAY i 90. 219% LA I, 2 W 42 5 B0 ik A2
W BIER = . B RS S reads #R P8 PE reads 22
] F) overlap 3¢ A flash A5 10T 2 91 §f 2
S8 R X, 15 B A RO H R T 50 912 LR K
JER T 459.98 bp , Hdli & 0%, P BT R L A ST
2.2 MNEBEMEDERSHEESH
2.2.1 4 OTU R E5 5 M8 97% 1Y AH L4 7K
SRS g A E AT OTU SR 26, 4% 70 4 N A 1 1
OTU JR4 R iitrgeit. WA la Fron 4 HEE G
D B KUk 3 2 1), chaol 48 03 K 328 i i 2% , Il Y
S Z X chaol 15 8UA9 B K o R R TTHR, R U4
MW SR M RO S L, ARG THN
FRAT B W) Ao chaol = J 48 B 42 7K, 3-0x0-C ,-HSL
(AL FI A2 41) X5 /N B+ 48 g 38 A7 F0 2 [0 fizg 38 o7
PR W T R 22 R M S A ), o R i B
AL TR A B Z2 AR PR o B G, & [l i TR AL N TR R 2 A
A1 22
2.2.2 FEATPRUEY ZAETESR AR OTU 2k
il , FIH] shannon 35 £ 2 Ay 7 4 N A i P 1
Z KM 7K S shannon-wiener 45 4 i 28, W0 1& 1b fr
74 RE Y shannon £ 0 20T AN BE I 17 TR B (1)
FE I HE O, TR A T30 2 WS AR I R
SR Y A AT W T N A B A Y B
7% . Shannon £ FEPE+8 B4R /R, 3-0x0-C,,-HSL( A1 F
A2 2H) n] 4 N B 38 T A AN A 1R AL
MIE Y Z R o Xt - AR I AL A M 2
FEPESR B B I, 25 i 0 N BCZE W 2 e R A AR
JE W2
2.3 MNEBBEMEDEBEESN

[T 7K V- T8 A 45 4G 20 A : /s WU P A 0 i 22
AT ANTE , £ 2 LUEBER ] (Firmicutes ) F1 748 &
[# '] ( Proteobacteria) 2 3 o [f] — W4 &8 032 A [a] &b
B AH HE 3, AN R 3-0x0-C,,-HSL Xt & B 7] 7K SF 19
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A :a: chaol $8%0/0#7;b: shannon-wiener 8 %043 7

Fig.1 Microbial flora diversity analysis of different mice intestine samples groups

Note:a: chaol analysis;b;: shannon-wiener analysis

SR JC B 22 S5 (B IR) — 21 0 9 A [ BCRE 7 A /Y
A il T 7K T R 0 A 22 0 R A AR B A
X} HE2H K 3-ox0-C,,-HSL 4 L4 JELBE 3 ] 7 23 b 2
5 69% A1 75. 47% , i TASHE H 1] (21. 01%
24.27) , MiAE 7S [\ iz SR AL, 4 20 P J5E B i 1) A AR B
BT 20 A K P BEHH G (45.22% ~ 50.92%) o UL
1,
1 MERBEFTERRSLLBERR
[F3I4R% (tags) B4 EL,n( %) ]
Table 1 The proportion of dominant bacteria in

mice intestine [ tags percentage, n( %) ]

17 ( Phylum ) cl Al c2 A2
JEL B 69 75.47 49.7 45.22
AT 21.01  24.27 49. 44 50. 92

Ja& 7KV B RE 45 23 A/ B 9 R AT Y 109
AR B, 3B A A R # & (Staphylococcus ) (R Fy
K -8 W W 8 ( Escherichia-Shigella ) | i ¥k H &
( Enterococcus) FLIK W JE ( Lactococcus ) R 20 M &
( Pseudomonas) . 78 & ¥ & J& ( Proteus) . 75 ¥ & )&
(Arthrobacter) . ( Lysinibacillus ) . 48 % 5 i ¥ % /&
( Brevundimonas) J 3 AF 17 J& ( Bacteroides ) 45 . Ap IR
3-ox0-C,-HSLAE IS , W A AN [ 8 A2 T A 4 i 249 A7
WY A8 Ak, an &l 2 fir s, X B ZH b 48 s BB A A
Wy R RE 32 DA A BR AR O 32, OO fiRCER L T
J& ,3-0x0-C,-HSL AE FJ5 , 3 P A~ 41 14 J& 7K ~F 23 il
H 67.7% .18. 43% % % 36. 19% F1 0. 01% , K 5 T

R -5 0 AT S R T BR TR JE KT B B T X R
I 1 58 o7 B 2 0 TR R B LK B A B - B R R
F, H R A FLIK S |, 3-ox0-C ,-HSL {E H] 41 i %5 Bk
A R 2R & K W o, 2Lk R K R
5
2.4 MNEBEMEDEHDMEESHT

W C1.C2 A1 A2 F 5 20 N @ W) F =5 BE A i,
Fie RO R B /N0 47 HE P, 2 B top50 (unclassified fR
A0 1 JE YR e AT AR 3 A (I 3a) , H b 8 DA HE
BN 2T, RO XL A B Ve B B /NBIR 45 R o
I 1o 0 TR T8 R K TR - B TR S T TR 9 B e e
IREA Ay A2 4, R EHE S B3t wilcox K5 45 53
SRR AR RIS OTU 47 W 35 M 25 5% 40 #7 , 3-
oxo-C,-HSL &b B J5 ( A1 F1 A2 4H) + — 48 % ¥ s
Fas nl g w8 AL Y A W 2% A8 ey OTU Jhf 13
MR R BRI NE TR AR E R K EE
AR AT -3 R o X T+ 48 B3 A B R
AL bR OTU120 (4 %5 BR 147 )8 ) =+ B2 b 3 T R4,
K242 57 0 FE OTU (7 B3k 1w & F1 oK W A1 1 -k
TR JE ) S B (W 3b) 5 X A 8] A
£ &, OTU120, OTU213, OTU337., OTU387,
0TU594 .OTU727 .0TU745 #11 OTU774 £ F B & I
F,0TU266 ,0TU268 ,0TU315,0TU428 F1 OTU450
Fo R T R, RO I 2 4R A A K R L BT R
(0 5 B, B ) K B AT R - B s A T R (L
Kl 3c) .



- 30 - S B PR

36 &

B2 3-0x0-C,,-HSL {EAA 24 h /ZNRIFAARESMABE K EHBENTK
Fig.2 Changes of the intestinal bacteria genus at different positions after

3-0x0-C,,-HSL treatment for 24 h in mice intestine

B3 AEERENRBEREDHBEDTHFEESN
T oar K HREATE B ACE (9 B 7% B A 5 b AR 3-0x0-Co-HSL X/ B+ 298 30 07 {3k A 9 s R SR 2 OTU 1Y
P 50 AN 3-0x0-C o -HSL X /)N B2 iz 8 oz 1o A= ) BT AE ZR 6 OTU [ 9/ 5 )
Fig.3 The intestinal microbial flora abundance analysis of different sample groups
Note: a: The heatmap of different group samples on the genus level; b: The regulation of exogenous 3-ox0-C ,-HSL on mice

duodenum microbial community OTU; c¢: The regulation of exogenous 3-oxo-C,,-HSL on mice jejuno-ileum microbial community OTU



521

AP LA R TRV, AHLs 233 X0 /0N (U3 T8 8 A 25 A 1 2 T 1) 23 - 31 -

3 it

8 20 T 0 i 32 B R AL B 5T L BR T AR AR
B R DN T RIS S R R TR A T
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AR BEFEIESE, KBE AHLs 7] 2 5 8 5 £ Fi
FOW B 2 M AR BT RE 6 7T 51 R 18 FE ALK R g
28, U0, 3-ox0-C,,-HSL 0] 3 /55 4 4 IR B I8 & 11 1
HEF TR 257, 3-0x0-C,,-HSL A 5| fig 3 48 A J2 B
FIHA S0 328 2 G5 ', C,,-HSL Al 3 i 25 [o]
FRAE YD T R B AR MR I B MR T 2 L T
fE AHLs fE I R, HLIR A AR ) & B i 8 1 38

(i —— W A R SR R WA Z B, H AT
AW

Ka 58 kS, N R Z s 9 (4 i 18 9 #1280
GEWHE RN MRS TR B
RT3k e A W T Vi TN 3 2% o ) A R B 4k
FRTERAE MRS, B B ke 4510 T Y ML A b
TR EOIRAST ARG (N 3 W 2R A A5 e IR A B TR
BE R FEIEO T, i N A RS A 2 pk
FIWE, I ] 68 iF — 25 3 SO AR & A= 40 B G HL B AR
AT AR SR B A e R R 4% R
Toft 2% 5 288 75 vk X I A 0 9 4 R T F 5 O R, A R
PRHE T ANAT I B A YRR T . Ao RIRE
i@ i3 Mlumina Hiseq 2500 | & & , 12 [ 16S tDNA
20 3 e FE B AR 43 3-0x0-C o -HSL A TR /8
U T8 1 A W A 2 R AR AN B, SRR TS ik
D7 5 TR AR A B 55 40 B AR W R A PR Y 55 6,
T o3 ARG A ) R AF B A Bl L B TR R SR AR 4
TR /0N B 38 A W) 22 R R 0 5, AT L A S e P
PRI B AH S B 5T i BCHIE A A

AR ST 8 L X R A 16S tDNA ¥y V3-V4 X
B, AN U 3B N R R I 2] 16 AT 125,47
MEIEZE . 1E 3-0x0-C-HSL (55 0 FAEH T, 15
TECAH [ 57 TR 1] 7K 14 43 A JC W e AR Ak, 3L AT 5
M) A ) BB B8 57 T T8 7K P B 0 A 4 R, 2R
R AR 2 BR P& (1 38 B A ) AR B M
FLIK T 8 43 A K, T 3G 0 R i AT - R
BRI 0 A BRI R (25 0] i 3467 ) Fn i 3K T s K
-, B 3-0x0-C,,-HSL XJ A [m] &8 A7 ) 4 %0 2K 1 J@ 1 H
IRANTA] o SEAP B S 16 BH , AR JR AHLs A A ] 8 = £
iR A ¢ O = 1 N B A 1 3 - g R R R < i)

Fo ), FEo 4 m] BE v S an N R - — J2 AP I 3-ox0-
C,-HSL 2728 1 J& Bl B0 58 v (9 AN [6) Ff 26 AHLs 73 5
(R ), BE T 82 T AHLs 78 B 1A P4 00 25 4 R 45
RONE , T BT 20 R R A B B TR R X — R
Swift Z£7F Aeromonas hydrophila ™ ) #F 58 AL s
Tt AHLs r ¥ BR FE B R A HiT
AEBFE A K B P 22 BT W 45 7 4E AHLs 43
T A [ 40 R R ) B R AR R R A AR
Dty 55 5 W HL ) T LA T BT, Winzer 45 %
(9 HIF 5t R i — BE A T SR

AR SCWFFRHER /0N B 30 40 o ik R 4 T
HAS R A 35 A 0 53 A1 A8 A 7E 25 5, OF 5 I JR%
PGS 3 THACE VIR &R o AT 3RAS A9 AR 58 4L
PR TR T LA i 38 T A= W v B 3 A R A A 45 L
Tl S LA K i T8I G PR 5 114 B 3 B AL TR i L i
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Analysis of the Effects of N-acyl homoserine lactones on the Gut Microbes in Mice

FU Kaifei', LI Jun’, WANG Yuxiao', WU Chenglin', QIN Kewei', ZHOU Lijun'
[ 1. ( Former name) Navy General Hospital Center for Basic Medical Science ,Beijing 100048, China ]
[ 2. ( Former name) Navy General Hospital Scientific Research Department , Beijing 100048, China ]

Abstract: Objective Study the effection of N-acyl homoserine lactones (AHLs) on gut microbes flora in mice so
as to supply the theoretical basis of intestinal microecological disorder under infection status. Method After the
mice were intraperitoneal injected with 3-oxo-C ,-HSL for 24 h, samples of mice duodenum and jejuno-ileum
contents were acquired with swab smear method . The sample 16S rDNA sequencing was detected by Illumina Hiseq
2 500 high-throughput sequencing platform, and the classification of microbial flora composition and diversity were
analyzed. Result There were 22 phyla and 109 genera in all identified in the mice gut, and Firmicutes ( >50% )
and Proteobacteria ( >20% ) dominated the microbiota. The control group and 3-oxo-C,,-HSL treatment group had
obvious difference in the level of flora composition, for the former the dominant genera mainly included
Staphylococcus , Escherichia-Shigella , galactococcus, Pseudomonas and Enterococcus, and for the latter the dominant
genera mainly included Enterococcus, Escherichia-Shigella, and Staphylococcus. Tt was also revealed that the 3-oxo-
C,,-HSL treatment could improve the gut microbial diversity, and the abundance of dominant genera such as
Escherichia-Shigella and jejuno-ileum microbiota significantly rose. Conclusion AHLs had little effect on gut
microbiota in mice, but some specific microbial taxa would be significantly affected.

Key words: quorum sensing; N-acyl homoserine lactones; 16S rDNA sequence; microbial diversity



