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Fig. 1 Sequence alignment of selected IHF homologues
Sequences are from E. coli(IHFa, b1712; and IHFb, b0912), M. smegmatis(MsIHF, MSMEG_3050), M. tuberculosis(MtIHF, Rv1388) and S. coelicolor
(sIHF, Sco1480). The secondary structures of IHFa (PDB code: 21IE) and sIHF (PDB code: 4ITQ) are indicated.
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Fig. 2 Characterization of purified MsIHF
(a) Purified recombinant MsIHF sample was analyzed by SDS-PAGE through a 15% gel. The gel was stained with Commasie Brilliant Blue and imaged.

(b) Gel filtration chromatography of MsIHF. The protein sample was loaded at an amount of ~1 mg in 100 wl, as described in “ Materials and

methods” . The Y-axis represents the absorbance at 280 nm. Inset is the analysis of the gel filtration experiment shown in panel (b). The standard curve

was generated by linear least squares regression analysis. Molecular weight markers (conalbumin, 75 ku; ovalbumin, 44 ku; carbonic anhydrase, 29 ku;

ribonuclease, 13.7 ku; aprotinin, 6.5 ku) are indicated. The calculated molecular mass of the sample peak of MsIHF is also shown.

2.2 MSsIHF 44 DNA

AT 1 ) FH B RE W B R BEL S8 o AT T
MSIHF 5 A [ $0 4546 T2 (BB R e . Ze i S A
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SEG AL T RN (~4 bp) ALY, X — SRRk H
TR K THF W] A 5 AT MR DNA S5 S8
4355 3 A DNA HLEKGE R R AL x
FE T RBARIKEERE 3b), RILER RS
DU GF i S B DNA 73 F F MsIHF S H 45 & %
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WHIX —® X, AILAFSH MSIHF 45 &8 I8 e, SRashIk DNA AL, MSIHF {87 T 45 & 2 e
2Rk J KA 5t 5URL DNA R 85 % BU(Ko) 77 W 218 DNA.
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Fig. 3 MSsIHF binding to plasmid DNA in different forms
(a) Agarose gel shift analysis of MsIHF binding to pBR322 DNA in supercoiled (S), linear (L) and nicked (N) forms. Protein/DNA mass ratios were 0,
0.25,0.5, 1,2, 4, 8 and 16, respectively. (b) Binding curves for MsIHF binding to supercoiled, linear and nicked DNA. Each curve was an average of the
data from three independent experiments. m—m : Nicked DNA; o--- @ : Lincar DNA; AA : Supercoiled DNA.
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RPAFESAFAE MSIHF BITEOLT, SR —0) (I, R &7 amBESE) 22 70 Frid sy ™. i
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Fig. 4 DNA nick-closure assays
(a) MsIHF constrains negative DNA supercoils. Plasmid DNA containing a single nick was incubated in the presence of increasing amounts of MsIHF
before ligation by T4 DNA ligase. Protein/DNA mass ratios were 0, 0.25, 0.5, 1, 2, 4, 8 and 16, respectively. N, pBR322 with a single nick. (b) A plot of
the negative linking number change against the protein/DNA mass ratio by linear fit with the software Origin 7.5. The linking number change of
pBR322 nick closed in the presence or absence of MsIHF was measured by resolving plasmid topoisomers on an agarose gel, as shown in Figure 4a, and

subsequent band counting. Each data point was an average of the data from three independent experiments.
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% MsIHF 85 (R EE R 3m, 874 v i) IF g
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DNA 73F K% 2 3 4~ DNA e, tmh2
i, K&)36 NMEARESFHEEREE 1 M
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2.4 MsIHF @ S0 E 14
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FeRELL I TR T SR IR, RSB AT T 4
HT 7 MSIHF % DNA $hF 57 4] il v P4 (1 52 1 (1] 5).
1 T w1 ¥ FE 1Y) MSTHF 2= T4 Topo 1 X1 Jie ¥l 5
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MSIHF ¥ % (942 55, Topo T HIFA B IE Mk 432 i T
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Fig. 5 MSsIHF modulated the activities of topoisomerases in vitro

(a) MSIHF inhibits DNA relaxation by topoisomerase [ from E. coli. Negative supercoiled plasmid DNA was relaxed by E. coli Topo | in the presence

of increasing amounts of MsIHF. Protein/DNA mass ratios were 0, 0.125, 0.25, 0.5 and 1.0, respectively. R: Relaxed circular DNA; S: Negatively

supercoiled DNA. (b) A plot of the negative linking number change against the protein/DNA mass ratio. The linking number change of pBR322 relaxed

by Topo | in the presence or absence of MsIHF was measured by resolving plasmid topoisomers on an agarose gel, as shown in Figure 5a, and

subsequent band counting. Each data point was an average of the data from three independent experiments. (¢) MsIHF stimulates the supercoiling

activity of gyrase from E. coli. Relaxed plasmid DNA was relaxed by E. coli Topo | in the presence of increasing amounts of MsIHF. Protein/DNA

mass ratios were 0, 0.125, 0.25 and 0.5, respectively. R: Relaxed circular DNA; S: Negatively supercoiled DNA.
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Abstract

annually. M. smegmatis, as a type of non-pathogenic strain of Mycobacterium closely related to M. tuberculosis, is

Mycobacterium tuberculosis is the pathogen of tuberculosis which causes about millions people death

the most studied model strain in laboratory. Mycobacterium encodes three types of chromatin proteins, i.e.
histone-like protein HU, Lsr2 and integration host factor (IHF). To investigate the functional roles of IHF in
chromosomal DNA organization, we expressed and purified IHF protein from M. smegmatis (MsIHF) in
Escherichia coli, and analyzed the effects of MsIHF on DNA topology in wvitro. MsIHF exists as a stable
homodimer in solution. MsIHF exhibits preferred binding to negatively supercoiled DNA rather than linear or
relaxed DNA. This protein is also capable of constraining negative DNA supercoils. Further analyses showed
modulations of topoisomerase activities by MsIHF in vitro. MsIHF obviously inhibits the relaxation of supercoiled
DNA by topoisomerase [ from E. coli. By contrast, this protein slightly stimulates E. coli gyrase to introduce
negative supercoils into relaxed DNA. These data suggests that MsIHF may alter the topological structure of
chromosomal DNA through modulation of the activities of topoisomerases, and therefore regulates the organization
of chromosome.
Key words Mycobacterium, integration host factor, DNA binding protein, DNA supercoiling, DNA
topoisomerase
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