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— Abstract

Background : DNA topoisomerases are essential enzymes that catalyze the mutual conversion of the topological states
of DNA. Two major classes of enzyme have been isolated from a number of organisms. Nevertheless, the enzymatic
properties of DNA topoisomerases in the mycoplasma species has not been identified yet.

Methods : We have examined the activities of the DNA topoisomerases from various types of mycoplasma and the
characterizations of partially purified type II-topoisomerase fractions from AMycoplasma hominis.

Results : The levels of the DNA topoisomerase activities in Mycoplasma hominis and Mycoplasma fermentans were
higher than those in Ureaplasma urealyticum, Mycoplasma penetrans and Mycoplasma pneumoniae. DNA topoisomerase
has been partially purified from Mycoplasma hominis by Ultrogel AcA34 gel filtration. This enzyme was highly
stimulated in relaxation of supercoiled DNA by ATP-Mg2+. Topoisomerase mediated DNA cleavage was enhanced by
mAMSA (eukaryotic type II inhibitor) and norfloxacin (prokaryotic type II inhibitor) at various concentrations
(0.05-0.5 mM).

Conclusion : Our results suggest that enzymatic properties of type II-topoisomerase in Mycoplasma hominis have
analogous to type II-human DNA topoisomerase and type IIA-bacterial topoisomerase.

Key words : type II-topoisomerase, Mycoplasma hominis, mAMSA, norfloxacin

N
rft

DNA topoisomerase= A|ZW DNA 7}ete] ZHttz} )
AHS Flake] DNAQ supercoiling el & 24 3kaL &
A, AAE A 2833 FAREE A8 5] DNA Al 7]
@A o] E&Ae FFES Fol, ol =0l XY
= Ao A LA Sl DNAQ] topological problemS- 34
& 2=t} o]9} 7+o] DNA topoisomerase:= A ZU) o
DNAS] 750 B4Ho g aE9 AAAl= MESAHS
JHAI Slo] A, etAlEA ARE I gl

DNA topoisomerase= 2 &1 7|2t wje} =24 + &

SARA g QA
A0 602702 FAHGAA] M s 34W A
IA ek oo st Asheta A
TEL : 051-990-6418, FAX: 051-990-3081
E-mail : jpfe@ns.kosinmed.or.kr

B2 EFEs, type [ DNA duplexe] & 7behs
phosphodiester bondol|4] #3, Add 3 £2 A)H
DNA 7t 502 3 ul] 3|AAIR &, Foid Hi
S THA] AA3It) type I DNAQ] F 715HS 7 ¢] A

=,

of] #3L, DNA duplex®] T2 o] Aoty &

oft

< Ak F9E A et Saag oA ATP 74
RS Baz ake Aol type 13} T Holrl” o] g
5 71wt Type 13 Type T2 WAL THA
Subfamily 2 IAS} IB 28] 37 IAS} IBE W0 HZ71A]
el AEEs T o A Y=
topoisomerase 5 #5313 kY

Mycoplasma hominis= A EH o] e #2224 glucose
& dUAIYo R AMESHA] oM arginineS ©]&3t=
o] o ol o] F& Alge] g4l A
At Ml A SRl =2 HlEE YR, A



Mycoplasma Hominiso|~] £2]3F Type I-DNA Topoisomerase2] AHFS-

T, W, Buk @S et T %ol
AN, 5 F A 2 534 2ol 447 o]9)e]

4
Zdolw AxAde]l Y otk Mycoplasma spe)
topoisomerase®l] thaF Ftel] thaj A= Horowitz 5'70)
Mycoplasma fermentans®y Mycoplasma pirum®| &2~ ¥H&
o] B0l igh Haroleelli= 19] ¥EA A &2 A
o)t} T3 Forterre 570l 2|88 Mycoplasma mobile
I} Mycoplasma pneumoniae®] topoisomerases= DNA 7]
g el EA 9 whe} topoisomerase IA(topo [V) 2 & 2|7}
A BFREIL Yo &4 /7 Vel 2 F Ue 2
HoM = 29 I Eo] YA B2 AA ol

of 72 A7 wiRdd uwEt £ AFeAMe=
Mycoplasnia 5] 2 7HA] 75l gk DNA topoisomerase
o] A8 W w3, A DNA topoisomerase type 119]
A A A 2] mAMSAS} prokaryotic type I A A 2
& A norfloxacin®] Mycoplasma hominiso| A E2] 8k
type 1I-topoisomerase®] Aol H|X& JeS FAlsEA,
Abgoll 7Hado] =& AIMANER © Mycoplasmaz: 2t
A} DNA topoisomerase type 119}9] ZHEAALS wH3]7] 9
g 7128 E A7) fl8te] & AFE FAsHITh

o =
HkS- =

9,

AR R P

LA R AR

N-[4-(9-acridinylamino)-3-methoxyphenyl Jmethanesulphonanilide
(mAMSA) ¢} norfloxacing  Sigma 3]A}ell 4], Ultrogel
AcA34+ Pharmacia LKBAFOl| A, agarose+= Gibco-BRLA}
ol A, PPLO broth+= DifcoAtol| X, Mycoplasma hominis,
fermentarns, Mycoplasma

Mycoplasma penetrars,

Mycoplasma pneumoniae, Ureaplasma urealyticum v+
ATCCOIA 25 Wk 1 91e] a2l Aloke 22418

& AT

2. Mycoplasma sp.2) ¥} %
hominis= 0.2% 719

Chanock's Bl Rl A, Mycoplasma fermentans, Mycoplasma

Mycoplasma arginine©)
penetrans$} Mycoplasma pneumoniae= 1% glucose7} 247}
H Chanock's B RO\ A, Ureaplasma urealyticunre 0.04%
urea?} 0.01% cystein®] A 7}E Chanock's HiZ]l|A] 37°C
oA 24417 vl AT

3. Mycoplasma sp,%|A] DNA topoisomerase2] £z]

73

Al

DNA topoisomerase] ¥-2] 374 Matsrafi 5'V¢] 1}
HS dE AP om, Chanock's B YH S 4°CollA
15000 rpme2 40%7F AR & HHE 4
TE(Tris-HCl 10mM, EDTA 1mM) buffer 1 mlZ F-5-A]
Zoh 283 72+ 99l buffer I (50 mM Tris-HCI pH 8.0,
0.1% NP-40, 50 mM [ -mercaptoethanol) 1mlS %3 37°C
of| A} 3047k incubationgt ¥ AE2](15,000 rpm, 1 hr,
£0)81a, FA7-ES buffer 1T (025 M NaCl, 0.3 M Tris-HCl
pH 8.0, 0.5 M DT E H-fA171 & 15%7}F 23] sonication
3t th o719 H%9 0.1% sodium deoxycholateE ¥ 32
4°Col| 4] 1A]7F incubation8F & A1 E2](15,000 rpm, 1 hr,
40Oyt F3-elE 3]93} topoisomerase®] /35 54
stal, F-& AAE 2184 = nucleus Ao = HHPAIZ]
Ultrogel AcA34 column chromatographyS £3F] type
[I-topoisomerase 32 AATk

4. Topoisomerase®] o]+ 84 =AY

Topoisomerase 2] ©] €H(relaxation) A& Minford 5
o] WO F 30 ng/ml bovine serum albumin®] ¥EgHH
wh-g E&kel (50 mM Tris-HCL: pH 7.5, 100 mM KCl, 10
mM MeCl, 0.5 mM dithiothreitol, 0.5 mM EGTA, 1 mM
ATP) 2} 400 ng?] pUCI9 DNA, topoisomerase (2 &
2 BIE 2 ¥ Yl 37 ColA] 3087F A AT
o] Wkgolo] 5 41¢] 5 % SDSE ¥l w3 A=Ak
proteinase K(0.5 mg/m)E 2o 42 CollA F712 6057}
o HWkSAIZ] & 25 % Ficoll 4003} 0.25 mg bromophenol
blue/ml9] E3tH-g Hof W& FXA|F om, vhg A
A E-& TBE buffer (90 mM Tris borate, pH 8.3, 2.5 mM
EDTA)E A7|&v] = 3}32 0.8 % agarose gel S A3}

4 ViemZ 271952 AAEo] B35

5. W By
BA 34 Fo Qo) TuAe) FEE Lowry5 el
el weh $asgon B B

albuming AME-3} .
4 3
1. Mycoplasma 49 -9 W& DNA topoisomerase]

realxation activity
Mycoplasma sp& Wlste] 42 #F FEEo| digh



A

£

. o) FHh et sax] A24W 435, 2008

relaxation activity2 pUC 19 plasmidE 7|22 A}&-3}
=43 A3 Mycoplasma
fermentansA| A 71 5= topoisomerase 43S YERAS
O W, Mycoplasma pneumoniae,
Ureaplasma urealyticum®] <=2 2 =7 JEPtHZE 1).

hominis®y  Mycoplasma

Mycoplasma penetrans,

Fig. 1. Relaxation activity of DNA topoisomerase in
Mpycoplasma sp. The relaxation activity was analyzed by the
agarose gel assay described in "Materials and Methods". The
gel mobilities for the different DNA forms are indicated for
each gel, where form S is supercoiled, form R is relaxed
circular, form L is linear DNA. Each lane was used 400 ng
of pUC19 DNA. Lane 1; pUC19 DNA + reaction buffer(with
10 mM Mg2+ and 1 mM ATP), lane 2; lane 1 + DNA
topoisomerase from Ureaplasma urealyticum, lane 3; lane 1 +
DNA topoisomerase from Mycoplasma hominis, lane 4; lane 1
+ DNA topoisomerase from Mycoplasma fermentans, lane 5;
lane 1 + DNA topoisomerase from AMycoplasma penetrans,
lane 6; lane 1 + DNA topoisomerase from Mycoplasma
pneumoniae.
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Fig. 2. Elution profile of type II-topoisomerase from
Mycoplasma hominis on Ultrogel AcA 34 gel filtration. (A)
Each fractions were determined the relaxation activity of type
II-topoisomerase, (B) Absorbance at 278 nm in UV detector

Fig. 3. Effect of Mg2+ and ATP on the relaxation activity of
type II-topoisomerase in Mycoplasma hominis. Lane 1; pUC19
DNA only, lane 2; lane 1 + reaction buffer(without Mg2+
and with 1 mM ATP) + type II-topoisomerase, lane 3; lane
1 + reaction buffer(with 10 mM Mg2+ and with 1 mM ATP)
+ type II-topoisomerase, lane 4; lane 1 + reaction buffer(with
20 mM Mg2+ and with 1 mM ATP) + type II-topoisomerase.
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Fig. 4. Effect of various concentration of partially purified
type II-topoisomerase on the relaxation activity. Lane 1;
pUC19 DNA(400 ng) + reaction buffer(with 10 mM Mg2+
and 1 mM ATP), lane 2, 3, 4 ; lane 1 + 50 ng, 100 ng or
200 ng of type II-topoisomerase, respectively

Fig. 5. Effect of mAMSA on the relaxation activity of type
[I-topoisomerase in Mycoplasma hominis. Lane 1; pUCI19
DNA + reaction buffer(with 10 mM Mg2+ and 1 mM ATP),
lane 2; lane 1 + type II-topoisomerase, lane 3, 4, 5, 6 ; lane
2 + 0.05 mM, 0.1 mM, 0.25 mM or 0.5 mM of mAMSA,
respectively
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Fig. 6. Effect of norfloxacin on the relaxation activity of type
II-topoisomerase in Mycoplasma hominis. Lane 1; pUCI19
DNA + reaction buffer(with 10 mM Mg2+ and 1 mM ATP),
lane 2; lane 1 + type II-topoisomerase, lane 3, 4, 5, 6 ; lane
2 + 0.05 mM, 0.1 mM, 0.25 mM or 0.5 mM of norfloxacin,
respectively
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