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Abstract: Microorganisms exist widely in nature, and the interactions between microorganisms have an
important impact on community structure and function. At present, great attention has been paid to the
mechanism of microbial interactions, and the important genes affecting the growth of an individual
microorganism in the interactions have been identified by high-throughput genome sequencing and
statistical analysis. In order to further study the genetic mechanism of microbial interactions, the role of
genes related to motility, drug resistance, nutrient absorption and metabolic regulation in Escherichia coli
under the interaction conditions was reviewed in this paper. The genetic mechanism of interactions among
Escherichia coli and other microorganisms was discussed from these aspects. In general, these genes are
very important for the survival of E. coli. These studies enhance our understanding of the mechanism of
bacterial interactions, and lay a theoretical foundation for the future study of more complex genetic
mechanisms of microbial community interactions.
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Figure 1 Motion related genes in Escherichia coli™®
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Figure 2 Mechanism of toxic metabolites entering and leaving Escherichia coli cells
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Figure 3 The mechanism of Escherichia coli mutualism'*®!
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Figure 4 Response mechanism of Escherichia coli to nitrogen starvation
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Table 1 The important genes of Escherichia coli under the interaction conditions
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Gene classification Important genes ~ Gene function
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Motion related genes b H
A part of chemotactic signal transduction system that has demethylase
activity and demethylates from methylated chemotactic proteins
cheY PRI ¥ 3B 2l 7 ) AR
Regulate the direction of flagella movement
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Methylaccepting chemotaxis proteins, CheW and CheA form a ternary complex
in response to the change of chemical concentration in the environment
cheR MR S S RGEM—0 0, MR SEMEAR, R I P i 1) Y
etk
As a part of chemotactic signal transduction system, methyl groups are added
to methylated chemotactic proteins as methyl donors
JIhD, flRC FIhD 5 FIhC 1E2 2 % il B, il 58 307 KA G ok Ry
1 BEVIE R B VGRS
FIhCD as a master transcriptional regulator that regulates transcription of
several flagellar and non-flagellar operons by binding to their promoter region
flgH, figl, fliG, &M IERE M
fliM, fliN, fliF, Encode the flagellar basal body
motB
flic ST B 22 4
Encode the flagellar filament
flgK i HE G S A 22 1 e
Encode the flagellum hook and flagellum filament link protein
MR 24 P AH S 3 (A acrd, acrB, tolC  AcrAB-TolC &—FHA | 12 R WEr R 25 W HEZE , R FH 73 14
Drug resistance Ry
related genes AcrAB-TolC is a drug efflux protein complex with broad substrate
specificity that uses the proton motive force to export substrates
macA, macB, tolC MacAB-TolC J& ATP 455 &M F IR 255, B LRSI Py REF iR
PE RS
AcrAB-TolC belongs to ATP-binding cassette family, which mainly drives
the efflux of macrolide antibiotics
emrd, emrB, tolC  EmrAB-TolC &5 (b T IRTH 247, %) PUFF R MZRUERR A Hi A )™ AR
[Eges
EmrAB-TolC is the major facilitator superfamily, which is resistant to
tetracycline and nalidixic acid
ompC Sh MR
Encode the outer membrane protein
EFRAHICKER  proC HEALIH 2R A= 5 1
Nutrition absorption Catalyze the proline biosynthesis
related genes trpC R A A AR
Catalyze the tryptophan biosynthesis
metB hifith 1 o A R A= 5 TR R AR Il

Catalyze the methionine biosynthesis

[23]

[23]

(23]

[24]

[25]

[27]

[27]

[27]

[32]

[32,37-39]

[40]
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(G=3)

argA Sk 2 FR AN % 2 R AL W) 6 B AR 1 5 — AP Bl [46]
Carries out the first step in the pathway of arginine biosynthesis and the
pathway of ornithine biosynthesis

hisA HEAL PR A= W53 L [46]
Catalyze the histidine biosynthesis

thrd, metL AT AR A5 B [47-48]
Catalyze the threonine biosynthesis

metC PEAL P AR 2R AE 1) [49]
Catalyze the methionine biosynthesis

astB Z 55 &R o i [50-51]

Involved in arginine catabolism
entF 2 5 R HT B BR B KT R AR5 AR (53]

Participate in the biosynthesis of enterobactericin in Escherichia coli

FRBHRTAISCIEN  glnD

Metabolic regulation

RN, 240 i PA) G R

related genes ginB, gink

[56-57]

Induction of intracellular nitrogen concentration

25 I A A

[56-57]

Involved in the regulation of bacterial nitrogen metabolism

amtB Z 585 5 F 1L

[56-57]

Involved in the uptake of NH,"

ntrB, ntrC

KU 2258 NrB/NtrC, 47 i 208 1 32 DR A9 48 LA 7 260 PR )

[56-57]

Member of the two-component regulatory system NtrB/NtrC, which controls

expression of the nitrogen-regulated genes in response to nitrogen limitation

reld, spoT

Gt (55 > 1 S VURERR AN 1 31 TLRIR

[56-60]

Encode the signal molecules of ppGpp and pppGpp

S IL R AUKOE A BAE M AL HLE . 3 9 BT
FFH 4L 2 T 5 A BreSeq BILEHRSE &, ENL
15 21K o A TR RN R TS P R TR A B SR kA AR R
AR R RE PO (E A AR5 2 B O DR 0 £
AR, UHERARE SRR, 25
XA Wy A R R T A A, TR 4
i Z XA A K EE WS, s sy
He 252 R BRIE B A TR

(2) FEEIBERAIFSLR . BRI P AR ST
RERIAHLE ARG T B S ], (F R o e I [R] (1 HL A
ReAn TRt — 2 5k, B CRISPR HARMYAJE,
#1453 SE R0 U 5256 B AT RE, B CRISPR £2AR
R TR (B I G 4R 2 R R E T . RE Rk
) RIS T RO, LA P T A S B e
CBE Z%iMl ABE RAERMGFFWEEA T 12N,
RN G0 T AR g R, eI & T
DA RISy 22 5 PR 307 T 4 i (O B i G 4B 7 R 8, 14

AR BB A B A R A 5 40 1 1) A A B A

CRISPR 7 ARAE by — i 14 I DR 44 g 1 L 37 3
Bl ZFEM, Cas9. Cpfl 4 CRISPR RGi1E KW
FRE LTz, el T REA S EdidE . A
F9¢ 4T CRISPR-Casl2a ZRGL7E—4 B4 FIe+%
AR I AR AT 3 AT, AR
=R R AR L Tiang 25 SVR) AR e B K B
1 %Y CRISPR-Cas9 ZR G T A 55 5L [ Bl 2k Fnddi
ATE N Y 22 Rl B S5 DR 4LAB 0 , Fc e 350%08 100%
REME S 21k 3 AN SRR Z LR ke . Tk Fr
£ 166h8 455 H R 4B H R Al CRISPR/Cas9 AR
GiE L T MR BRI KGR AR AR
W , SR AL G 5 R G B AR R AR A 2 N o S
()R o TR 6 DR R B BT v, el R T R SRR 1Y
Spacer J¥51, &8l Cas9 5 [ A% HE [ 1) &) LK [a] Y5
U RG0S PRI R Y i RAR R g R T 4
XU SER A Spacer, 78 i 2878 S 56 o a] U & A
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., A B PR AR A Yy ) BAES LU B
CRISPR £ R EE, i CasX Bk 48k, B
i CasX R&GH Cas9. Cpfl EHFI/MRZ, BHAH|TF
B[R g7,
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