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Abstract: Multidrug transporter Bmr is one of the main drug resistance efflux proteins in Ba-
cillus subtilis. 1t’s encoded by bmr gene which is located in the genome, and it mediates the
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resistance to a wide range of drugs such as antibiotics and antimicrobials, etc. The expression
of bmr gene is regulated by BmrR and MtaN, both of which are transcriptional regulator from
the MerR family. This paper reviewed the study of structure, physiological function and the
action mechanism of Bmr and the regulatory protein BmrR and MtaN in recent years.

Keywords: Multidrug resistance, Bmr, BmrR, MtaN, Transcriptional regulation
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Fig. 1 Regulation of expression of B. subtilis MDR
genes bmr

4 BmrR ZRKRIRS bmr ZEE A5 31F DNA K2y
YI(D)4h 4, bmr JER WL SEROMIE 5, 259 5 S8 1 scHin
MRS5S (T €53, M)

Note: A BmrR dimer concurrently bound to both bmr promoter
DNA and drugs (D), activation of bmr expression can occur in
response to the presence of these deleterious compounds, per-
mitting drug efflux across the cytoplasmic membrane (pale
yellow, CM) in exchange for protons (H") to occur.

A 35

o.p.p'

B2 MerR RiE¥EFRIATIRE

Fig. 2 Model of transcriptional regulation by MerR
family members

TE: AL RIEALHY MerR (U 0)45 5 15 3, —10 F1-35 JofFIX
HEFIAIESS, PHIEF SRR, B: BUAGEE)Z S, MerR &0
MR, i, 5%, BPEER T DNA, fi-10 F1-35 T
PEXEHEN, B AH RNA RATGER R G) K
XEBY), VSRR

Note: A: When the inactive form of MerR (blue) is bound to
the promoter, incorrect alignment of the —10 and —35 regions
prevents transcription initiation; B: Upon ligand binding, MerR
(blue) undergoes a conformational change, bending, twisting,
and compressing the operator DNA to reposition the —10 and
—35 regions. This then allows for formation of the open com-
plex with RNA polymerase holoenzyme (grey) and initiation of
transcription.
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Fig. 3 Crystal structure of the BmrR-drug-DNA complex
TE: A: BmrR FLR. DNA 45638 o-MRIEERE . 29Ma5 G nI LI @ | 20O RS ERR; B: 455 DNA () BmrR Rk, —
AR ABRAR, 53— LAESR 3R, DNA FI TPP/TPSh DIBRIRFIIBRIRFE /R (C, Bfa; N, #56; O, £, PIA, 4t(4).
Note: A: BmrR monomer. The DNA-binding domain, a-helical linker and drug-binding domain are shown in yellow, red and green,

respectively. B: BmrR dimer bound to DNA. One monomer is coloured as in a, whereas the other monomer is shown in cyan. DNA
and TPP/TPSb are represented as balls and sticks (Carbon, black; Nitrogen, blue; Oxygen, red; and phosphorus/antimony, green).
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Fig. 4 A ribbon diagram of the MtaN dimer

W LR AR, S — R N KRR, C K
Wi AL, THESHIER, EAES R L. ol e2.
B2. B3. o3 Fl a4, ob MRHEIL AL M F-A74 HHRTE.

Note: One subunit is colored from blue at the N terminus to red
at the C terminus. The other is colored purple. Secondary
structural elements are labeled. The “body” domain includes

B1, al, a2, B2, B3, a3 and ad. The ab helices form the antipar-
allel coiled-coil.
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