Research Papers [ iEaE iE

N Lok semmmin
. . Progress in Biochemistry and Biophysics
lJ 2011, 38(11): 1060~1071

www.pibb.ac.cn

%210 23T Bloom G & 1 fERERESE 4=
MBI IR R

% ff?j’ 1, 2 F«iﬁ }%’ 1,3 T %D #%15’,('\.; 1 14:/?;% 1)
(O m S I R S A I B A A I, SR SE SRR R, SRR 550025
2 BTN A L A U S =, D RH 5500255
Y RINKFHE WA ORA SLNAY) TRE MK E, JTH 550025)

%  Bloom ZEH LR EMF(BLM)/E RecQ 5K DNA fift gy (¥ — M H 2k 61, 25 7 DNA Bl BHE. Hox. mALK
SioRL PR AR £ S AR LA QA LR, AEGE R R AR RS PE P AT . BLM e i (1 58 42 T 3 1 Bloom £5 45 1iE.  Bloom £
FAE R — P W B E s e AR IB AL IR,  BE B AT, I 5 B2 RS AE . % S0 A (LMX) H] LA 40 i ) 22 Fi g,
JFIEL S5 f DNA T-Hi DNA AQH, 6T 2 00, (HE L BARR/E I HLBIE AR SE a5 48 . 18l 9O6 M de SRR A h
Rl AR, WFT LMX A BLM®2 ™ fiftfigfii DNA 45651 AR BERGIER ATP B G E R m . 328 98 Sk Aol 1 2
WHE T LMX S fie s & 45 G WL Sia a8 MR, S5 a4, 45RRY, LMX Ll lieh 2 18] 6 A &
BEAT SN, ARGy A — A G A LR, R ER S0 AR KA A DR AR E B BLM-LMX 259, HLAR e i £ 3 598 e
LMX i pEK, TREREIRRN RS, X REd, LMX RE0 T e % 5605 PEA ATP B in vk, i fe 2k e
FiE¥) DNA Z5Ai5PE. LMX %S BLM fiff gt A= 4 273 Vs i (R HLEE AT BE e LMX (A8 e Wl 1o o) R LA S i 6 ATP s 18
A B PR AL S 2 AL AR AR RE T R (RS, L 407 ATP AP 7K 8- 90 8 o R £ A8 SRR SEL o= g g e F) 2y 57, DA 40 i G
. LMX BefS (L UEME RS DNA 45 &G 1k, WRER Y C-6 A1 C-7 BRI e A [ T ARG nlgvs 7y, LU I8 3R 254)
B DNA 456, I ZY) - B -DNA Z59). IX8845 R OWTFTLL DNA e il A 25408 b 0 705 LB B AR 0 v i 2
YA P HLBE BE5E AH G B R A

KRR LR, BLM RIERE, A, ML

ZR9EKS R7337

DNA fi# el 7 DNA [ 6. &R, H4l,
SRR RRR T MRS AN M AR I R rh A B A R
WEEERHY. DNA fif i Mg A A A% 1 — 5%
PR 7 it T RE TP AL 27 BE K il T XUBE DNA 45852
B 2B, AT A XUBE DNA M55 Bl 5 B DNAM.
RecQ fif e X% /& DNA fift el i — M EH B XK
%, 15N RecQ fift lig I 5 I il 02 HH 1) RecQ fiftliE
g FE DN e A2 58 o5 B R AN Ea e I E 5 AR DGR
Wi, WHRES . ARt i, RecQ fif I3 iE
e A A BN AR (AR sy, AELEFE & A A )
PR et R EEAEH, A2 41 At
W R A G E ™. BRI T 5 RecQ fi#
e T 55 T J8 D AH DG I N0 I RecQ i Jig Il 2K

DOI: 10.3724/SP.J.1206.2011.00178

WA R FUE S R T2 0. fEAE T D&
€ ) RECQl. BLM. WRN, RECQ4 #ll RECQS5
5 P e s T RecQ MRNERE K K. BLM. WRN
1 RECQ4 Gt Ffi 2 #H N 3 51 &2 Bloom. Werner Al
Rothmund-thomson £5 5 1E (RTS)P.  H T RecQ fi#
el S5 T 2 H. EA MBS DNA AR,

* [ K NIRRT ST & R T RI(973)(2010CB534912), # 7 &5 1 - 45
%542(200806570003), Bt AT A A4 K 42(200822) Al 57 1 24 1]
SHRMFHLE 42 (SYN 2009005) %5 Bh H .

=+ HIHEER A

Tel: 0851-8292183, E-mail: houqiang0524@yahoo.com

Wk H . 2011-04-23, 2 HH: 2011-06-16



2011; 38 (11)

%1, & BRIV EN Bloom L& IERRIEEEE M FHIE R MAHNIETA R

- 1061 -

1M RecQ fift FER BRI 25 T BUR 3 JiE S N2
RGN, Bk, A2 RecQ MRIERE 2 Wik Bt
Jeet (1) — ANV AE I 00, H [ YR T R TR U
PEWRIT B2 a3 EEHLEE R E I B A
DNA &l Mo or 524, A0 40 AN e B4 5, 1 5
FEEAMIAET . T, SEEREVR YT I AU
TR AT B8 2 e B 10 A4 27 ik DA v A 98 44 i
Pehte, RER Y EERIERDN. Ll DNA fi#
TVE Rt Ay BERR AL R A BTses 2740 v] LI G YT e
PRALH ) g,

Bloom £ iE(BS) A& — iy Bt A B v agt A%
Wi, A& HT BLM i g 5L Rl (BLM) 53 7% 5 kS [ 4,
BLM fi#JiEfg i 1 417 A2 ERR 4L R, BS Ji A (1)
I ARAFAE R IR SN . AR AT s 2R 5 5 D i A=
KBHA A CRBUR B, AR T R R
K. BHEAE . GBI & S 2 Pl aEre .
BLM fi e ffg /& DNA fiR 55 it #2 b R ILh 37~ 5" 1)
PE, 17 ELAT LA TT 2 B DNA, A5 3734 i 111
XUHE DNA. IR DNAL 47 & S XUEE DNA.
G- V4 %% 4k DNA. D Y PRIk DNA A A a5 44
DNAUS2L g (i 57 &R W], BLM i e #§ 11
RecQ 1%/ X 45642~ 1290 S H:MR ¥ 41) B A 5 4l
(P ARABLYE T2

% =0 B (lomefloxacin, LMX) /& 25 = AR i
Wik prE 2, HAPUREE . wmtEis. SR1EH
A B PRI R e AR 22, A2 LT 1. BT
FUUF B, LMX A2 o 0 40 77 1) DNA. e 7% 15 (¥
g DEAREEM, kK B AT T
PR 3 RS i 1 S G IRV 7 R S A I AT B SR
B, LMX ZEARANGIIMMEDE 3- it A3 ff A 2 15 00 161
PR, AR Y RIAR A2 50 25 AR, LMX X 2
FiJHR G DR A A R e e, HA R ie
FEPERS, WFSTIRIE, LMX BENS 10K £ 4 e 40 i
1 IR A0 LRI 0 N AR A 1 A S 2 TR A i 1)
SEINIZH DNA, TP HARE LG T 2 5l N %
JER S 440 P,

0
F | COOH
" |
\(\ N I|\I
HN \) F CH,CH,

LMX

Fig. 1 The chemical structure of LMX
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P SCTORE, RIS kg AT T s 14 W 25 2 1
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AHIFFEHT . ATP 3 1 A DK ) 0 e B o [
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Sigma 22w, HARAEANA S Arai g . HEANSE
56K H Mlli-Q B 48 /K 22 40 ) i 1B 4l 7K AE Sk S 6
FHZK . A O A I 22 i A DN &5 45 305 VE A
2% A ) — 22 v, FLZH Bl 25 mmol/L
Tris-HCI, 3 mmol/L NaCl, 3 mmol/L MgCl,
0.1 mmol/L DTT, pH 7.9. ATP Fi% ME A 22 3 ik
4 0.1 mol/L Tris-HCl. 5 mmol/L MgCl,~ 1 mmol/L
ATP F1 4 nmol/L ssDNA(B1), pH 7.9. DNA JE& %%
AE LMV A 20 mmol/L Tris-HCI. 100 mmol/L NaCl,
pH 7.9.
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% 1. WIS HANAEE DNA(ssDNA)TEZE i 25
G, 85C /KT 5min, ZZMBAIHRER. M)

XU DNA (dsDNA)E A I g i 1) DNA 4546
TR R BT ) .

Table 1 Oligonucleotide sequences used in this study

Substrate Length/bp Sequence
Al 45 5" AATCCGTCGAGCAGAGTTAGGTTAGGTTAGGTTAGGTTTTTTTTTT 3’
A2 21 3’ F-TTAGGCAGCTCGTCTCAATCC 5’
B1 20 5" TGACCATCAGTTTTTTTTTT 3’

F represents the fluorescein chemical group.

1.4 LMX Xf BLM* ™ 2}l DNA & &G 1E 5
i) B 462 )

F 2 e PR A M LMX % BLM® 120 fif i
fiff DNA 25535 PR mies. FH PR 7 VA0 LMX
X BLM® 20 il ligliig DNA 45 i PE sy . —fp
2 BLM® ™ i Jig il 55 2 nmol/L DNA 4t Jx i JE
WEEY, TH LMX ER T2, Rl 50
MR AR 55— &% LMX 5 BLM® 20
fift e B 2 N 5 min, AR5 BN F]E A 2 nmol/L
DNA [ 5 W 2% /P HH 5 DNA 454, &3t 2¢ ok
i 4% (8 1K A2 A F RFRE D7 s A I LMX AE H T
DNA K & 29 PR A8k S R NV AR R 3
150 pl, FEARTE 25°C 45 N REATRL . R AR
R — R N IA B, RS (A b 7 25°C 4T
30 min Jig HEAT A A, ARSI ) & 1) RN R
AR AN 7R RO IA B Sl
1.5 LMX Xf BLM* ™ fZ}Elif DNA f25E 5145
M B 462 )

Jeik LMX 5 BLM®2 20 fi# Jig il ;52 V. 5 min,
ARG PRI F 54 2 nmol/L DNA [ )2 3 2% i
5 DNA 454, 25C 58 PRI L2 A P 1 1) A2
o, BERHREE. IR0 EREMmA 10 nmol/L
(1) ATP, S IIL 50 mPRAE ALk . fift i e B A
FREMERUN 150 wl. A T8 AR B — K R N4 3
5, KT A RE AL AE 25°C 14 30 min fEREATHE
ORI, ASTI P 5 ) S MEARLAS i A AR I R 7R ) N

15 B SP-fies),
1.6 LMX X BLM* ™ fZ5Efi§ ATP B & 14 &
BRI

H Janscak “54IE [ 7 VAR LMX %) BLM®2~ 120
it e ATP Bgvs PR SZ M2, MRS 10 nmol/L
1) BLM®2~ 120 i Jig il 55 AN [R] 9 FE 1) LMX 3. 2 min,
SR B IR A AR B ION B ATP il 3% P A6 ] 22 o
Wik, EASFE R VIR (2.5 5. 7.5. 10 15, 20,

25 F1 30 min) H i s B TR A 200 wl,  GHE A
50 wl B €5 4Rl (Gold mix) LAZ% 11 ATP K i J 3
2min 5, DA 20 pl 25 #), 30 min J5/E 650 nm
AR AL ER AR, K5 BLIMO2 120 fift g il 11 Ff 7%
I1 A ey 7E SCHBE S BIHEAL 1 mol JE A /K i T 75 19
fiff 5 (U/mlemin).  HEEE 5 o]ty #2 (D vk E A5
TR RCRUE T ATP B I A R 70 () 4f
IRV RN

- _ AxC
Asa = 2 (M

b, A R b v il e 0 Y PR
(umol/L); B 2 J W 1] (min); € Je fiff e e 1 i ¢
54

RGOy AR ) ATP (R, MRPEK K
UL B 2R AR AR R 40 nmol/L fif Jie i 71
ANFE LMX 3RO 4+ 10 F1 100 wmol/L) FAH
(R OK PG (K )~ TR ) 0 0K ) AP TCE TG (1) B
KRV s H P TITE 52
1.7 LMX X BLM®* 2 f2EFERgRY 25 5 S i 22 iin Ay
g

7t pH 7.9 ¥ Tris 22 /0P, IMANZRE R
10 wmol/L ff] BLM® =20 fi# Jig fifg 1 AN [7] ¥ JiZ 1
LMX, 85, SNAKRZRN 200 ul, FiEHE 3 h,
WE FAMBOROETE . ARG, 3 min X,
HIHREE. Az AP KA 1 am, FH
HER 60 K /min, G 200~ 350 nm. 5 4b,
FH FVRE R 5 VR AS R 5 1) LMX LE G2 i v 17
FRAMBBOGIE.
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g
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10 pumol/L [ BLM®*™ ™ fif Jig B FH A [7] & 1) LMX,
BA], JRMNAKZR K 200 wl, 2 5I7E 4T . 25C F
40°C Wi B I 3 he BOR FIUR IR R B B i B Y R
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5nm, HLJEA 700V, f7E 280~400 nmyu FH A 14
10 nmol/L BLM®2~120 i g i . 10 nmol/L LMX.
10 nmol/L BLM®2 ™ fif Jig g £E AN [ ¥k S5 1) LMX
RIS, SRAFILAHN 2GR

NG AR O3 1 A FHIE S 25 5 [ %
DU DR o L (T 7 & S Gk AR 7 WS P By
RIERSTER . SASTEK A T REEE R K
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MR, FRARR MR B TR S 96 i oy
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Ko 1o — A 107 s, [QTAHE K FIHR L.
B RHE KT AR 531 (1) B KA B PR Rl A
JHBUN 2.0x10" L/(mols)Bd, Gy AR YE 5 R (2)75
B KK TIXAME, WE TEESER, RZWET
BBWEK.
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fE e BLM®2 2 i Tig g A7 n AN AH [F) H A7 1 o] 5
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lg((Fo-F)/ F)=1gK+nlg[ Q] A3)

b, B AU F 53 002 AN A FAE AR KR I
9 GHRE, K AR S KANEEGHEL n
MGG REL QUMK LMX L.

U EAT LN T RER 2 ) (A ) 32 32
HEHKIER . S JorEe g g )%, A
[ 2595 8 s & IR BUR A ), fEl A
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B, M¥E Van't Hoff J5 2 1] K43 W 194548 AH Al
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InK=22 489 4
nkK RT+R @)

Hrh, K A SEARSGMEGHEL R
NS TR LD Ink R U/T YRR, RRIE AL A
BT SR I8AE AH FURIAZ AS. [N 1R 35 A 37
HHAE AG AT a0 N A kA

AG=AH-TAS (5)

TG ER iR i, AR 26
U] AR SN T JE AT 22 S EUSAE AH RS AS
KRNI : 24 AH >0, AS >0 I A B KAEH

715 M AH<0, AS<O B AL Ty Y
AH=0, AS>0 I AEkL5]Fe0,

FR 4k Forster E4m I RE R FE B FLRE Y, {itaE
PRSI I 5 52 Re AR IR RSO G A7 2 W 74 R 1)
S, HALRAR S 52 Be A 2 W) 1R 55 K BE B AN ik
7nm I, Ko RAGERNREEE, FEOOLHE
K, HIEATR N> TGS YR ER U0 T IR 45 &
P B AR TR 9 I 3 B 2 (Rl ) BE R . i ik 3
1w, AR R E, LRs kS22 Rk 5
MG IEE r KIGFRem IR R Ry Z WA R4
KR

E=R{/(R{+1) (6)
E=1-FIF, (7)
R$=8.8x10K°N-p,J (8)

X, F AL E, 3 50l 47 A5 FIANAE A 52 e AR I
PERRAR 2 6 R I a B, K> R R 5 AR 2 1) L ) A
1, U B AR R e A4 % T BE AL 43 AT 1) SF 34
213, N R w8, — UK BT
BT I1H 1.336, &, N AR 965 7 e
2, WERCEARPOERNE %015, JA
SRARTN I TS 5 ZARBBO G () SRS, 1]
KA

J = CI)e DN AN/CIAN)AN) 9)

A (L) & BLMS2 20 i il 7E 3 4 A AL 1
PCMPE, £)(A)FE BLM®2 20 fifl Jig B £E 3 K A &b
()RR IR ZR 4. HH () 2] BASK HH 7y Dl i o 5 [X.
BARME g, FFH TSR R (E, H(6)FI(5)X
SKHE R 1.

2 4 R
2.1 LMX X BLM* ' fZ5EEE DNA &5
=AU

LMX X} BLM®2 120 fil i g (] DNA 45 G35 1% 1
M ILEE 2. G THN, Toit ssDNA (/& 2a)it /2
dsDNA (] 2b) 1 2k fiff i g 25 45 35 1 IR 8, LMX
S L% N G 5 DNA W AT 2 BLM-DNA
HEW, VSIS Tm, T s R B
B 2ER(P<0.05), H 2 DNA Y A4
B b 2 1 25 5 (P < 0.01). LMX i & BLM-ssDNA
H A BLM-dsDNA & A W38 I 8 5% 56 fi I 48
BT LMX 5 SOV 5 T 5 AH Y. DNA WY
B soeimaR(E, R B P <0.05). ssDNA
YEA RIS, 2 myR{E A~ 100.2 | F+%]~220.4,
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1M dsDNA 1N RV, 2t miR{E A~ 120.1 ETF
£~190.5. dsDNA {F 4 J&4H 2%t w8 E T 1)
FEEEBUR T ssDNA 1E N IR EFHi A e, oo
FWEEP<0.01). 54, 2T LMX 5 2 Ff
DNA JEZIER (B 2¢), 258 EW, LMX/EH T
2 Fl' DNA J5, HIOuMmARME B, {H2 dsDNA
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Fig. 2 Effects of LMX on the DNA-binding activity
of BLM*>" ' helicase

Effects of LMX on BLM®? ™' helicase and helicase-DNA complexes
when ssDNA (a) and dsDNA (b) as substrates were determined by
fluorescence polarized technology. Seriesl, the helicase-ssDNA or
helicase-dsDNA complexes were titrated by different concentrations of
LMX. Series2, 2 nmol/L of fluorescein-labelled DNA was reacted with
the miscible liquids of BLM®? ™" helicase and different concentrations
of LMX. ¢—e: Series 1;m—nm : Series 2. (c) The effects of LMX on
ssDNA and dsDNA were assayed by fluorescence polarized technology.
Data was x + s with five replicates and the same below. A, is the
fluorescence anisotropy of ssDNA or dsDNA; A, is the fluorescence
anisotropy of the miscible liquid of BLM®? ~** helicase and different
concentrations of LMX.¢—e: dsDNA;m—m: ssDNA.

(5w AR AE TR EE W] 2 & T ssDNA(P<0.01),
15w THIREFE I /N T LMX 1E H 1
8§ -DNA EA WG BT 5Ot AR E(P < 0.01),
i) LMX G R 1) DNA &5 40d AT (e dh4E F.
2.2 LMX X BLM** " 2 iE g R 6% 75 14 /Y §2 0
LMX X BLM®2~ 120 fif Jig Jifg figé 5% 7% VE (1) 52 i 25
FOLE 3. ASZEG A, FERT AN, AR E R I A B T
LMX ], 24 LMX WL £](120.0 + 2.5) wmol/L
I, LA BE S PR B R A, (H LMXOR JE & T
(120.0 = 2.5) wmol/L I, fiffJie i I v PEAS i R
B, U] LMX ASBE 584 # ] BLM®2 12 fif g il 1)
fRBETE PE. LMX %) BLM®2 120 i Jife Fig fift 4 v P 1)
FRIGR(C)H(45.5 £5.1) pmol/L.

] %) W N
=) O ) (v
T T b

A -A; anisotropy

—
w
T

e
* o

* —

(=)

100 200 300 400 500 600
¢(LMX)/(umol L)

Fig. 3 Effects of LMX on the helicase activity
of BLM*?™ 2 helicase
A, is the fluorescence anisotropy of the BLM®? ~** helicase after the

addition of ATP.

2.3 LMX Xf BLM** ™ ¢l ATP BgiE RS20

LMX % BLM®2 120 fif Jig g (1) 5% i 45 8 WL I 4.
HHE R AT A, LMX eIl e g 1) ATP Wi
(K 4a), LMX #BEEiL F(50.0 + 1.5) wmol/L, 11
ATP B g IR B A%, (HBE A 24 4 16 Tk 5 4k 4523
I, HOETEASTRREAC, UiHAREY ATP B S PEANGE
SEAHE LMX FRAE. LMX X ERG f ATP B i
(PR 55 ) (R 47 5GP < 0.01, & 4b), Bl I TA] 1)
BN, BEEE EOREAR. K R R IR SR B
ISR T Kon Ve W8, 2R WK 1. K, AE
(P>0.05), 1M1 Vo FEE LMX U I3 01117 328 357 B
flk(P<0.01), H K. Bz TP (P<0.05), Ui LMX
X T TE e (1) ATP i & 1t 2 — T A 5 4 1 00
7. LMX X} BLM®?~ 12 i g g ATP B 4 101 2%
JEIE(C) HM(8.4 £ 2.9) wmol/L.
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Fig. 4 Effects of LMX on the ATPase activity of BLM*?>'* helicase
(a) Time course of ATP hydrolysis [based on the equation (1)] by 40 nmol/L BLM®**~'*® helicase in the presence of 0 wmol/L, 4 wmol/L, 10 pmol/L,

and 100 wmol/L of LMX. (b) Curves of the activity of the miscible liquids of BLM**~* helicase and different concentrations of LMX. ¢— e : 0 pmol/L;
m—nm 4 pmol/L;A—A : 10 pmol/L;e—e : 100 wmol/L.

Table 2 Effects of LMX on the ATPase activity constants of BLM®*? * helicase

ATPase
BLMMZ’«IZ%
Via/(umol*min-") K,/pmol Keu/s™ [Ke /K, J/(s™* umol™)
Control 1432 + 25.6 184.6 + 2.1 59+ 15 24+03
4 nmol/L LMX 118.4 + 8.6™ 1859 + 2.9 4.6 + 1.3 1.9 + 0.3™
10 nmol/L LMX 68.5 + 4.9™ 182.9 + 4.6 25+ 12° 1.1 +04™
100 nmol/L LMX 18.8 + 1.6™ 183.1 + 3.8 1.1 £ 0.5 0.8 +0.2"
*P<0.05, **P <0.01, compared with the control group.
2.4 LMX Xf BLM* ™ f2hERg R gm0 (# 5a), JF HUEA R AR, M E B A fg ™

LMX *f BLM®2~120 fi# jiz i 28 SN 63 105 AR, =32 RO 2R 1 ) 1 RS g
WgE LK 5. R, AN LMX )5, i SRR ) AR SRR EE M IR B A A
M 7E 237 nm. 276 nm A7 (WG S LA ARG L, —MEAE 210~ 240 nm P 06 TR 1Y) S IR

@ 30} ® 5o}
25

2.0

200 250 300 350 400 200 250 300 350 400
A/nm A/nm

Fig. 5 Effects of LMX on ultraviolet (UV) absorption spectra of BLM*? ' helicase
(a) The changes of UV absorption spectra by different concentrations of LMX treatment. 1~ 8: 1, 1.5,2,2.5,3.75, 5, and 6.25 pmol/L. (b) Comparation
of the UV absorption spectra of BLM®*?*** helicase, LMX, and helicase-LMX complex. 7~ 3: 10 nmol/L BLM®*~** helicase, 2.5 pmol/L LMX and the
mixture solution of 10 nmol/L helicase and 2.5 pmol/L LMX.
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, 17 280 nm BT AR 6 R K 24 R . (LB R LA SR
W%E&ﬁ&ﬁﬂiﬂ LR (1) ST, Pt LAAR 485 Vg T2 A
WA P38 A BRIV ] 5 B 1 BT ) R AR TR AR AP, 5
SMEIE AL W], NN LMX 512 T 55 FF i g
P B SR A e o 2 (0 5 A P RO B e A2 T %4k, A
M FEUR R TGRSR, 546, 85550
T 10 nmol/L BLM®2~ fi Jfe i 2.5 umol/L LMX.
10 nmol/L BLM®?~ 2 fi# Jig i 1 2.5 pumol/L LMX ¥
B 5 AR G A2 b (] 5b). LMX R i s
VR JEAE 237, 276+ 326 nm e A3 IR T Wi,
T BLM®212%0 i i il 1 W Wi Ueg S 237 276 nm /¢
AL, LMX WIALE 2764 326 nm A2 A7 HEL. 04T
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Fig. 6 Effects of LMX on fluorescence spectra
of BLM*?" 1 helicase
canel -0 X108 mol/L; ¢k /(10 mol /L), 1~8:0,1,2,3,5,7,9,
and 11.
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Fig. 7 Stern-Volmer curves of fluorescence quenching
of BLM*?" ' helicase by LMX at different temperature

Table 3 Stern-Volmer equations and quenching constants for BLM*? > helicase

fluorescence quenching with LMX at different temperatures

Quenching agent t/'C Fo/F-[(Q] equation K, /(10" *Lemol'+s™) P
4 y=14.26x10% +1.0635 14.26 0.9956
LMX 25 y=10.51x10% +1.0247 10.51 0.9988
40 y=7.800x10% +0.9698 7.800 0.9907

AR 7 RL(3), T B KK LL 1g[(Fo—F)/F)
W Ig[Q1FF (] 8 i 4), £k (A o
AR A LMX 55 BLMO™ > fif Jig i 2 1 1) 45 4 %
HOK L e i 8on. HiE 8 #3HH, 4C . 25°C

40°C F LMX 5 BLM®~ 2 i Jiefiig 4> 1~ (1) K 435k
1.514 107, 1.053x107. 7.522x10° L/mol, n %35l%
0.995 3. 0.997 8. 1.0025. [k, LU E BF
T AN AR

1l
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Fig. 8 Plot of 1g((F,-F)/F) vs 1g[Q] at different temperatures
¢—¢:4C; m—m:25C; A—A:40TC.
Table 4 Logarithm equation and its parameters for BLM**'* helicase
fluorescence quenching by LMX at different temperatures
Quenching agent t/C lg((F-F)/F)-1g[Q] K/(10° *Lemol™) n R? R, /nm r/nm
4 ¥=0.995 3x + 7.179 15.14 0.9953 0.992 6 2.01 2.75
LMX 25 y=0.997 8x + 7.023 10.53 0.997 8 0.996 8 2.10 2.99
40 y=1.003x + 6.876 7.522 1.003 0.993 0 2.25 3.12
T FE@MG) TS AH. AS. AG W#E 5 —13.885 kl/mol, AS=87.427 J/mol *K, El AH < 0,

A 9. 3R 5 VAR AT RN, R AT B
HIfE AG B/ T2, Uil LMX 55 i 2 7] 1) S
MR HORBEAT ). AN 5 Bros g Rl A, AH=

AS >0, H AS X AG W oiik KT AH X AG 1T
mk. I, LMX 5 BLM®2 120 fig i il 2 1] (K46 H
T BB RS e KVER ).

Table 5 Thermodynamic parameters of LMX-BLM®**'* helicase binding procedure

AG/(kJ*mol™) AH/(kJ*mol™)  AS/(Jemol™'*K™)

-38.10
-39.94
-41.25

-13.89 87.43

Quenching agent i/C K/(10° «L*mol™)

4 15.14

LMX 25 10.53

40 7.522
16.8
16.6
16.41
£ 162}
16.0+
15.8¢

15.6 : : : :
0.003 0.0032  0.0034 0.0036  0.003 8
[/TyK

Fig. 9 Van't Hoff plot for the interaction
of LMX and BLM*®** " helicase

cpvi=1.0x107* mol /L.
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B AN (8) SR 54 HI B 2 Ro=2.10 nm, T 1(7)
2K H BLM®2 120 fi Jig il i (4 20 IR ik k5 LMX 43
T AE FIREES » = 2.99 nm, )5 H1 7 FE(6)3K M
T HAE R AR E) N 0265, HABANEE R
rERE 4. WHEB - AEENT 7 am, UEH] LMX
X BLM®2 120 fif T i 1) 5 0 IO R4 AR i fig
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Fig. 10 Overlap spectra of fluorescence spectra of
BLM®%? 1?0 helicase (1) and ultraviolet absorption

spectra (2) of LMX at the same concentration
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Study on The Mechanism of Effects of Lomefloxacin on Biological
Properties of Bloom Syndrome Helicase™

LUO Heng"?, CHEN Xiang"?, DING Mei", YANG Qi-Xin", XU Hou-Qiang"™
(" Key Laboratory of Animal Genetics, Breeding and Reproduction in The Plateau Mountainous Region,
Ministry of Education, College of Animal Science, Guizhou University, Guiyang 550025, China;
2 The Provincial Key Laboratory for Agricultural Pest Management of Mountainous Region, Guizhou University, Guiyang 550025, China;
3 Ministry of Education Key Laboratory of Green Pesticide and A go-Bioengineering, Guizhou University, Guiyang 550025, China)

Abstract Bloom syndrome helicase (BLM), an important member of RecQ family of DNA helicases, participates
in cell metabolism including DNA repair, recombination, transcription, telomere maintenance, and plays key roles
in maintaining chromosome stability. The mutation of BLM helicase may lead to Bloom syndrome. Bloom
syndrome is a rare autosomal recessive genetic disorder characterized by genomic instability and the early
development of many types of cancer. Lomefloxacin (LMX) may treat many diseases by inhibiting many enzymes
in cells and interfering DNA metabolism through binding DNA, but the specific mechanism of action remains
unclear. This study was conducted to determine the effects of LMX on DNA-binding activity, helicase activity,
and ATPase activity of BLM*? 7** helicase by fluorescence polarized technology and free phosphorus assay
technology; and the parameters of binding between LMX and helicase were studied by fluorescence and ultraviolet
absorption spectroscopy, included binding constants, number of binding sites, the type of acting force, and binding
distance. The results indicated that the reaction between the helicase and LMX was occurred spontaneously, there
was one binding site between two molecules, the helicase and LMX might compound BLM-LMX complexes
caused by electrostatic force and hydrophobic interaction force; moreover, the intrinsic fluorescence of the helicase
was static quenched by LMX as a result of non-radioactive energy transfer. In this process, the helicase and
ATPase activities were inhibited and DNA-binding activity of the helicase was promoted by LMX. The mechanism
of effects of LMX on biological properties of BLM helicase may be included as below: LMX could inhibit the
ATPase activity by allosteric mechanism and stabilize the conformation of the enzyme in low helicase activity
state, destroy the coupling of ATP hydrolysis to unwinding, and inhibit the unwinding dsDNA by blocking helicase
translocation. The reason that LMX could promote DNA-binding activity of the helicase may be the substitutional
functional groups at C-6 and C-7 of LMX which may enhance enzymes activity and strengthen the attachment of
drug-enzyme-DNA complex. The results may provide the relative theoretical basis for studying the molecular
mechanism of DNA helicase as drug target and understanding the mechanism of action of quinolone drugs.
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