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Abstract: Transcription factors are essential for the survival of bacteria, and revealing their
functions is conducive to the development of antimicrobials, industrial applications, and
environmental protection. At present, there are many methods and strategies for the research on
transcription factors, which have been developed rapidly in the fields of bioinformatics and
molecular biology. This paper summarizes the methods for identifying unknown transcription
factors, unveiling the regulatory functions of transcription factors, constructing regulatory networks
of transcription factors, and validating the regulatory genes of transcription factors. This review
aims to provide new strategies and new ideas for the analysis and verification of the regulatory

functions of bacterial transcription factors.
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Schematic flowchart of researching the regulatory functions of bacterial transcription factors.
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1.3 REFIERRIEREAT
gAML, T 5EMERHNT
AN AT RIS ) AR NG s A7, T R AR
DeepTFactor (https://bitbucket.org/kaistsystemsbio
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FEREE G P 5, (HICTE A S B IE R4 A
I 56 A kPl e, B RNA-seq #5045
ChIP-seq HUHEIE 5 73 A, i 2ok 3 Hr A s PR 1 45
G LR SRR IBKCEZ I OC R, AT LA A
WA e B PR A2 3] H bR sk R 1 BRI, R4
71N PP 4 Gn ] 5 e B PR A 2GR K, DT EE
AR THREEF R CR, WEE A%
W2, B S, nILIARYE ChIP-seq YU (R K4 1
ek L QT e R VA SN S VA 3 V[ S i VA
FE G 8l F 5 QB Ik, DL R 5 L SRk
ARG . HR, R RNA-seq £ i vk 78
FRE LW AT R E D ELMMWIER, If
454 ChIP-seq £8#l MfE4 T E 41 MEME T H
(http://meme-suite.org/)#E AT M, AT X LEFE K
HOR B AFTER Sk A G0 BJa, W 5%
SR FA5 A H 22 R KRR B K T D g s 4R o
M, $24X S0 5L K 2 5 (5 53 B, 21T ) At
PP M 4% . 2016 4F, Lobel ZEPF] F| RNA-seq
FI ChIP-seq iiF B 42 Jmy i s R ¥~ CodY #8195 HLA%
B M 22407 48 QB (Listeria monocytogenes) {5
B MR ) FEEY e fE . 2024 4, Gerges
BT ] RNA-seq 11 ChIP-seq, % 54+
Lsr2 7 e i 53 B FF B (Mycobacterium abscessus)
I TAER, $E78 Lsr2 2 R0MEER .

SRR 11 5 A9 22 3515 80 AT LA T 355 i b S
[ N NS R SR I 1 S i o TS i 1
RNA-seq FIFT i 2 i 20 24 55 AR BEAE B I b 70 H7
55k N 7 mRNA A8 H K 7 19 008 45 2
AERY. 2019 4F, Liu SFP7 G 43 7% S 21 2 Rl
Gl R e R iRV T DN ) o & Y O]
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JEWIVER
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I Sy DKL R A s PR 1
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1k I it 2% S 56 (electrophoretic mobility shift
assay, EMSA) J& — Ff A& 4G 25 1 ot - 42 R AH .
YERIRY S8 o #EATIZ S g, ek aifb i n
BB IRAR GE , Rl R v R
PR IO 8 T L K O 5 2 1 o - I R A 5 ) i
B ER B B0, QSRR (R OR E IR & AR
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HAE LUK RS RN, NITITE F PR 5%
A7 e R BRZE A I O T R S 6 4 SR A o
PR, R 2 A R R S T A RS
2020 4, A B Li %950 i3 RNA-seq.
EMSA 45775 % B8 FINF BLIE45 4 HiB A 3
fligl. rpoD. flgS M flid R8T, &K FIhF 5
W A B A R 22 [) A B A AR . 2023 4
Xiao S1%1iZ H] EMSA 45 J7 LI SE T I #E A 1
ComE JH#% regR WG 33k,

EMSA I H B4 . REUZ S . B
FEAL, W N TS R Sk R S AR R A4
ShEEE, {0 EMSA L HA REYE, A gEE
EEAYTHEAR . AR FS DNA 1
BAREFH) . mIKE K & SBE A Y
B AN R, w5 s 5 EMSA B
Ik,

4.2 DNase BilF%

Jt 5 4% W 4% PR il (deoxyribonuclease, DNase)
SRR VR O] AR I & R AL R I 45 A L., R
5 EMSA J5 k454G 0 TARSNE s R 455400
RBRIT . iz, M A9 DNase 1H1L
EHR-ZRRE G, M TEARSER A
B my4s &L S A28 DNase [, Fr AR 5
GEAL IR B, R Rl i i
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PO ) R DN A T e R S 1L 0, e S e AR
S5 A AN 0T I YA B 2 A A R e Y
A,

5 EMSA £ RHH L, DNase &ili ik Al LUK
HEHD R B A T SR A Bem 4 G, HLRE
R R E, JFRRESEEEASHEZ
E R BWEMT), (B fAfEsl, e anxt
P 0B R B 2R AR 5 . 75 2452 DNase 1Y
T I B . 7 B IR I A5 R b R A0
2020 4, Palombo Z*FI| f] DNase & i i 1iE ]
5% [FF- HspR Al Hre A e [R] 8 458 32 B HR 7 ik
235, 2021 4F, Kelley %@ i DNase /&
I IR B #% S PR 7 HeuR BEWE 45 & ridA BY)5 3)
F X, 2021 4, Park 41 DNase /il i 1E
Bl S R F CosR 454 perR WA sl T X8k,
25 R 25 AT TR S Ak 7 SR 7 A I A L ) A 5
A1) LA
43 LacZ SR EERERE LW 5%

LacZ #&5 HE 2 — B MR SE N, Ho gt ™
Y B-2F FUA G A8 98 1 b1 UM A HEE A K i
FIRY) X-gal 73 i L) 7= 1) . T LK LacZ
i A AP A B B S 3 R, e
B-F- FUBH B T35 PR A I PN i3 3l A0 2 SR 0
P, I 78 F2E DR i 2 g 4 500

LacZ i & F N AR . = R EUE
Sy kil AT LA R AL R SRR, B
Iz N TR R R R A SY . 2022 4,
Long %5032 Fl LacZ 145 3 H Al A 52 56 05 3
EMSA 2§ 4 AR IE B 8 2% {15 20 0 1 (Pseudomonas
aeruginosa)i% K1 LT il 255 gp71 FULA
B I TR A R DR A R Bl D, 0 A
PPOW2 MR E , DT A 2 e T 42 ) 224 fie ]
. 2023 4R, Li %058 ] LacZ i 3 Dl
S 7 SRR A R R % S F QsvR
FI1 OpaR WHE 4L BLTE cpsS 1 cpsR BI%s 5%, 5¢
31 R SR AR P REE B A I 2%
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4.4 ChIP-qPCR

ChIP-qPCR J& — Pt o o it S e DL 5
i R AR 2R AN LS A i SE 8 i . FERE S
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A5 1 S I BEAL YT T 40 M b A e
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PRI UITEX L5 AW, T & S5 s 145
A1 DNA R B Bl gPCR XX 2L 411
DNA F Bt A7 e it , LI i S
DNA HIAHEAERBY,

ChIP-qPCR H.A5 13 72 A3 R S ) R ol
FSAAXS AR, HHS 8 AL qPCR 5]
Wt 8 & 2450 2019 4E, Liu 25058 it
DNase /& 375 % il ChIP-qPCR %5 )7 B3 SE T K ik
0 5% 75 W (Streptomyces coelicolor) ¥% 5t A
MacR [#EIEREE A0 5 . 2023 4F, Zhang ZFP7)
UER g 7K S M TR e 5% K ORF02889 B #2345
corC MR ZhF, #an T HAY#YI6E.

5 k%

20 TR e 3 TR BT 5 05 1 A 224 U AR L
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AR SR P PEM %, (i T Z AR EAL 1
SEAAL, TR S BN v Y PO B AR, kT
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AL AT A A — E SR R, H T A
DR 45 5 67 i B R JE 5 ) R TR I T AL o~
MREA R, Sh=ZIRABME, MRAITEL
THAAE A, HRk, dpsesN 7 AA 25
PEIIRE, AR T A W) 2 BORERAF A R R
IR R EAS & . LI PR EOREGR  2 5
PRINAE A RBE AR 55 o 2% BRI, AT R
T I AT A AR I A s [l . Rk ]
MR Bt | R PROMTRE 73 R 2 D5 Ak
R~ IR R VERE ,  SCh 4 R 22 I 45 11 1)
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PRECHT . Totie s Ciit SME, i3CRE
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