[CGRYEZ

Acta Microbiologica Sinica

2020, 60(3): 452-463
http://journals.im.ac.cn/actamicrocn
DOI: 10.13343/j.cnki.wsxb.20190198

Research Article i

ALHFH N HAEHE X ME R S22 00
rRE ", e, ExE, BEAC, Y

DTE R R B S S A TRRERE, W I8 471023
hE R b e RIS T, IR S B E S SR, YION MAT 210008
SE RO K ARl A B, VTR AT 210008

WE: [ A8 ] TR AT M0 20 B 2 BUE MRS S5 RS2, AEUIORG 20 TR X ol Ak 2
FE AN o [ J71% 1 R Lawn predation 3%, JERi 40 EGB X 9 FAAE WA AR BAS, LIRIE
HOX AR R A RE ST o 85 el B BOR MRS A R 5 A A A e T A R e A . [ 455R ] K
A EGB X 9 PRSI AU RE S 2550 2, RS AR BT P 2R ST TR AT £ RE D 3 i T A A
P (P<0.05), 7E5A 9 FRASYIAN R AN TRCTH RGP USIRN SF BERG AR B, 1] 35 IR A TR e v 1 2
FEVESE £ (Shannon) . PCoA Z5 R WPRE AN Al & Al B2 W 3 U E IRV 450 . N DRUT SR 24 h
Jai, 7 RIS BRANXT R E E PR (LefSe, P<0.05), HIEZA ve 8 IR P8 B AAR X 42 8 1 28 T (P<0.05)
N TRCF SR A A SRR, RG240 AR iR DR R 5 F A ) T S5 m I 2K, ELAS e/ Nl
KA (1 mL) AT 35 R ROCR s B B IR I RIS 0, R 20 e d R P T M — REAIRDURG 2 T
I AR R YAG . [ 4598 ] RSN Rl R BRI P T i A RO e 4 A, T &
LSRR T BE T B S

KGR RGANE, TR, PO, mEEy, L

WEMEANE ZAET L, HEMEE wR—EAE AT R PR A 2
AN IEHE, B RN A ZRE s R RPN, BETE 2 4N HE A9 T AR (fruiting
# 22—, K41 P (myxobacteria) 2 M AR + A4 body) &5 A4 RIS F R RS T (myxospore) . K
BHME, oM TSN RS, B ME M EEN A E A NI, KA AR B
TP AR R 2924 2000-750000, KEANTE  EPERASIRIAS L A3 o S A0 TR SRR AN A AT U 3 S

HEEWH: EZREAMAESHQ016YFD0200300); HERF 5 8 KALA%W (KFZD-SW-112)
“BIE1EE . F M, Tel/Fax: +86-25-86881336, E-mail : hwang@issas.ac.cn; Z|f{, Tel: +86-379-64282342, E-mail : jiumin0912@163.com
kS B HE: 2019-04-27; fEEIHHE: 2019-08-17; MKEHAEHE: 2019-09-03



RBE | 2R, 2020, 60(3)

453

PIRZERE . 48 R U7 RS 20 181w T 20 T8 2R
e, ZERFRE A AN TE , (EARRERI I LT 4ER
VLT YRR AT IR FHEF e R A, Al s
PEGT, (H AT LARE AR A AEAN T . RS AR e 2
HH LT R AR SO, BRIt kY
Y TR >(social bacteria), ST 1 EHEIE S5 A1)
RE M SRR M,

MEEASREPREE HEWESEN, X
7E 75 55 R W B AR s 7 (W TR ) RS AR AR T A
KA TASRE T EMEYRFFE R e
33 VARG RO UE o RS A0 A S T B RE R
- SR A WA v B9 B R A FLA LA LA R
R ESS, ORENTE RO 43 b B A A R Y
FHE, JFH S HA AL, R
OB TE B B )0 o R 20 TR Y R A
1 LR A R AR DA, AR 22 TR T
B FORATETR | U0 SR AR sh Ak i AP B
RG240 TR AT R SR A T R A AN TR . R 2
T T BUOR F IR A (wolf-pack) S mg U 5 HiAth
MEVENEA L, JCRE ST, BTk
20 A AN LA RE VA AR 20 SR AT R AR
55 =, RN 0 L IR 2H 0 2 R T A A
L HIEE AR/ 5.7-12.7 Mbp, 1 HoAbA £ 1
HTE U Lysobacter™ F1 Herpetosiphon spp 'y %E
L R/NHA 6.0-6.3 Mbp., 51U, K40 1 BES K
R0 A 3 v HAth 0 T A SRR, BRI AR A 5 A T TR
1 22 % FR N TiE (acylhomoserine lactones, AHL)!M?!,
FAE AN A2 A . ST, ATE L R 2H P g
T 155 55 26 11 AT LATTAl 240 T v A s s R T, 3L
2143 Z 5t (two-component system, TCS)+2: 41 JItd 18 [
i KR E R, IFH AT Dk Z R 2 HEn 4
FEAEAT Ay IR Xof A [] B SR o S, A0

FEFEN R . BRI S0 DA K B A 22 1) A A A
ST VR AL R AR ) TCS BB m T
FUABHH BT PEAN T, DU 20 T 2 HA 00 ) RE
TR

il 40 DR Ay TS A 1 BE VR BT A W TR 4
PR E PR T, AR W2 R A SR L 2
Mgty . ERHASRGERET . Ba SHETN.
TSR R F TE B A R R A AR 1) AR
S B Al KR A SCRRIRTE T KRIRIE,
Rl A A F T DA SR 1T R AR 2R AR SR 5 )12
M, BEOCT R E7E LA S Pt ie
P/ JAESR, B B R R
R, Bk 2 (U BIFGE T IR TR A T
XF A A PEDTSY . RS H A EGB 2 — A
25 FOWE T 7K A7k ity 155 12 P 2 A B 55 O £ ik

U AT IR, A5 R AN EGB 4+ 4
R TR . X 1A S R g HAR R IR 1R
T HXF A R BT AR MRV 25 A8 B R VR R AN
PLIRAF TR AR W ARIE o thF 3R S e
PIRFIE S5 LU S %, BROT R AR TR X A AR R T
- SR W T R 5 R N 2 R ) R A A R AR IR
Mo WO, APFFELL B 9 R L E M
AEWVE RS AT AR YT, RIS AN EGB 1E°F
WG FR S AN Y T e I 22 5 R
F TM W ARG T Al B A R 40 T8 EGB F/b i+
FHAEYRN T RS, 8 SRS 4 R
BRI, BEAPURG AH P R B AR S R G R IR R AE
P, 3 ek v 30 D PR SRS 20 TR R 24 T B A
A O AR RV S R PRI, D
W1 BE— A BF SR 40 T EGB % 3 B R SR
AR AR LRI I A

http://journals.im.ac.cn/actamicro



454

Wei Dai et al. | Acta Microbiologica Sinica, 2020, 60(3)

I AR
L1 Rk

111 BHAFERR: 774 BT 78 (Microbacterium
laevaniformans) . R4z R K G I8 1 (Rhizobium
frediiy . ¥ AR 3 R 18 W (Burkholderia
cenocepacia) . % R AR Ml B (Pseudomonas
putida) . 55 N PCHE i 5T TE B BN A

(Pectobacterium carotovorum subsp. carotovorum)
Ak 40 EGB (Corallococcus sp.) EGB YR &%

AN A PR B DR A S At PR 2R AU AT T
(Bacillus tropicus) . 7= K % ¥F & (Arthrobater
ureafaciens) . fii iR 2 5% ¥ il 18] (Stenotrophomonas
nitritireducens) N ST B (Acinetobater baylyi)H
o [ Bk B i 5t L ST 5 B RIS 61 PRABIZH 2
kO A Py 2 TR HA i e A -, A RO IO A
AT ZF AT R IR A 1 o 22 FR PR,
AR 6 Pl 2= R B PER

1.1.2  ¥EsEE. CTT [E{AK:5EH(Casein Peptone
10 g, MgSO,-7H,0 1.97 g, KH,PO4/K,HPO, Buffer
(pH 7.6) 1 mmol/L, Tris-HCl Buffer (pH 7.6)
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*1. BRERRE

Table 1. Diluted bacterial concentration

Type of strain ODg9 fg}fé /?;lgber/
Corallococcus sp. EGB 0.553 3.67x10°
Microbacterium laevaniformans 0.557  3.5x10°
Rhizobium fredii 0473  5.1x10°
Burkholderia cenocepacia 0.481 4.2x10°
Pseudomonas putida 0.466  2.4x10’

Pectobacterium carotovorum 6
0.481  5.0x10
subsp. carotovorum

Bacillus tropicus 0.520  4.3x10°
Arthrobater ureafaciens 0.567  3.5x107
Stenotrophomonas nitritireducens 0.527  3.0x10°
Acinetobater baylyi 0.457  6.2x10°

1.4 FEFEZ DNA f3RE. PCR ¥ #4005

U1 mL AR5 TR0, s OISR AR A
PR, 208 MP FastDNA Spin Kit for Soil i
G U SR EURE A JE R 41 DNA i Bio-Tek fif
FLMRATEERE T AT DNA ¢ A i A 4G .
51 ¥ 515F (5-GTGCCAGCMGCCGCGG-3') i
907R (5'-CCGTCAATTCMTTTRAGTTT-3") # 1
16S rRNA %K V4-V5 X, PCR ¥4k i |-
i B S R FRZA A #) Nlumina MiSeq
PE300 ¥ & ¥ .
1.5 P3N BRAIRAE VIR S5 A

MR8 P T HLEHE , SR AT B i A b
SR J5 I QIIME #5143 25 BR A TR ik K% A5 42 A 1
FPa, AT, IFEIF. BT Ucluster
Bk, DR SIMBIE =97% R B, BEEIH
OTU . Al RDP % ¥ & F SILVA % 4 /%
(https://www.arb-silva.de/.com/)%f 16S rRNA il
OTU #1750 2 B

FET OTU 4328 i B4 R (] T-test/ ANOVA

THEEN TINAS [RDRY 4 TR AL B AR 5 1 R 48 h il Ak W i
%) o-Z 14 (Shannon $5 %% . Simpson #5 %% . Chaol
RS ACE F8E0IFER. A R 1EFH(3.4.1)
) vegan. ggplots LGN EIREVE Y B-ZAE
(Bray-Curtis Bf &) 3k 17 70 #r L AE &, & F
Bray-Curtis I 2 ] 3 A bRl 53 7 (PCoA) 4 AbHE
[T I REE 25 A 1 22 5P TR (gL
] AT 22 S ) G T Ak B 55 00 R 2 R AR o B 22
5, fdi ] Wilcoxon FRANKG B SE 114 Hr 4 /> Hf [] A
A VIR T 7E T8 7K TR 2 R 22 S TR
THEAE S TP E Y PTG E] Y Peaonr FEES, JRARB)
R i pheatmap 23 il AP ARG RIVE, E—2P
KREMFHPUAEYE AT LR, FH
FAPROTAX, X i th (i I E W RIS 4 7 )
RETITM

2 ERFAH

21 PRIEESK

SRR IR AT R R, R RN 9 RS
YA EERE 1o KR 2R (G
AT NS08 3 SR AT B (GO R B 6 PR, T
il TR S 5% AL JHL BT (G R 280111 o 22 ZR B B (GO 8K
MERORS A0 PR RS TREXT 9 IR A B L
TR bl B AR R A R i (1), (EAERR R
AR 148 72, 96 h), KEAERIXT O bR A R
A3 B BB A 7E B 35 22 57 (P<0.05) o Rt 4 1 %o Bty
ZEFOURT TR A TS T S s, TR T v A R A
AL PR R T AR IR TR AT TR O o L P i
Z(K 1, P<0.05), HHANG XS AEYIR B E S5
ARG, AEYITE 22 [CRRE A2 R iR 2
DA B AR R 2

http://journals.im.ac.cn/actamicro



456 Wei Dai et al. | Acta Microbiologica Sinica, 2020, 60(3)
Time: 24 h Time: 48 h
40 + Anova, p<2.2¢e-16 Anova, p<2.2e-16
bc e a d a ¢ b b a d e bc d d ¢ a b
30
2T 2 T wm @l =
&= s Sl -
N 5 s &
é Time: 72 h Time: 96 h
-2 40 | Anova, p<2.2¢-16 Anova, p<2.2e-16
AU e e b d e oa b ||be @ «d od a b
30 B o s
g g 2y REEs
20 = N - || %= - - &la
=2 & L= @ .
10} 9
A RN S LN A S AT o X S I S ) SR (A o
«O&’\e Go'x\w \{\0\60 \@M ‘000\ S x(\o“o 60'0’*‘“ \\\0‘\0 00\e o&\w \\0\66 \@W ot \@4{*“ \\No“o (&x\’*‘“ \\0‘”@
P S L O N A SR ORI (U R U U S i SRR
" WY A 0o o R 0 a WY A ooV Q
A P (0 N U \) A . N NP \)
p @\\O Q & % o Y «\\C‘ o \o\\
o ¢
1. HMHAENAEEDEMEEEN
Figure 1. Predatory activity of myxobacteria to different prey bacteria. The horizontal axis is the species of prey

bacteria. The vertical axis is the predatory diameter of myxobacteria. Different letters in the same period represent

significant differences (P<0.05).
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Figure 4. Difference analysis of bacterial community structure. A: Relative microbial abundance in samples
treated with different myxobacteria dose; B: Heatmap analysis of bacteria in different samples. 0 mL, 1 mL, 5 mL
and 20 mL represents the amount of myxobacteria added respectively; CK: control; T1: 1 mL myxobacterial
treatment; T5: 5 mL myxobacterial treatment; T20: 20 mL myxobacterial treatment.
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Figure 5. Microorganism analysis of difference in different treatments.

A: LefSe analysis; B: sample
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Effects of myxobacteria predation on microbial community
structure of artificial microcosm
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Abstract: [Objective] The purpose of this research is to test the effects of myxobacteria predation on the microbial
community structure in microcosms and determine the role of myxobacteria predation in the regulation of artificial
microecosystem. [Methods] Predation ability was determined by the predation diameters of myxobacteria EGB
against nine species of prey bacteria using Lawn predation method. The microbial community structure changes
caused by the predation of myxobacteria were analyzed through high-throughput sequencing technology. [Results]
The predation abilities of myxobacteria EGB to 9 different species of prey bacteria were significantly different. The
predation ability of myxobacteria to Bacillus tropicus was significantly higher than that of other bacteria (P<0.05).
Adding different amounts of myxobacteria in an artificial microcosm system containing nine prey bacteria, the
bacterial community diversity index (Shannon) was significantly reduced. The results of PCoA showed that the
myxobacteria predation could affect the microcosm microbial community structure. The relative abundance of
seven species of prey bacteria was reduced significantly (LefSe, P<0.05), while the relative abundance of
Burkholderia cenocepacia was increased significantly (P<0.05) after 24-hour of artificial microcosm cultivation.
The results of artificial microcosm experiments showed that the addition of myxobacteria EGB was the main factor
influencing the microbial community structure, and the addition of the minimum dose of myxobacteria (1 mL) also
had a significant effect. With the increase of tested time, Burkholderia was the only prey bacteria that could resist
the predation of myxobacteria and kept its relative high abundance. [Conclusion] Myxobacteria predation could
regulate the microbial community structure in the microcosm, which lays a theoretical foundation for applying in
soil-ecosystem regulation in the future.
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