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H AR e 2 DNA JERZEiE DNA (Z-DNA))
FHRZ—. FEBEIEREW %K Z-DNA KITE R g2
FA B RE IR L4 EDNA (B-DNA) B4 B Z-DNA 1%
THIRERELY, (R SEI0 thIF B T B2 fe 7 JE i
MR Z-DNA BT EEN. EERIES, B
3 RNA R A B EALTT DNA SURFERT, ZE3 5 ]
7= A 1) SRR R AL i ) R 4R it Z-DNA TE il 75 1
AERC, b4, Z-DNA BH BT R ImLr 1, Bl
ARG HEF SRS - E X I 7E SRR IR 4R 1 T A RETE
&% Z-DNA 11,

LALLM SE 50 R — PP E 14 5M 46 58 Z-DNA AL
MR T EWS, SssT B AL B AL B S4B 4
d(GC), FF 7+ I fEmEnE N-5 A7 &, T d(GC), FF3i+
1) B e A 75 4 PR R BB % £ Hal BR 44 P DB SR
K. 402k d(GC), FF 51 H i A v e 4 B 4L, e
FIMAREGEHE Hhal YIFF, RZ MIGEHVIFF. Hobam
FAZFHIAT Z &L, MIASREYE FF 340, B atae>
Hhal FriR 5] FF

Zo REEBR R IR 45 & Z-DNA WEBS
Fyik, #7746 T ADARI. ZBP-1. E3L 125 PKZ %,
HRIAPIE N Z-DNA IF IR T 55— iz
Zo el it 45 & Z-DNA Wi ds e %, 5 Z-DNA
DhRERITF IR R UE. Rothenburg "R LB £
PKZ Zo. (drZouy,) BES 45 & Z-DNA. Ht, &304k
ShRIE. AitLIR1E T 84 PKZ Za £ ik(P,), AT
$1E Poly d(GC)7E IR iE T, FERL Z-DNA [11E ..

528 Z-DNA 2 — &b T 5 68 R & DNA, AR

poly d(GC); Z-DNA; Za;; 1842 iE; PKZ

. ZHIZ-DNA RGHRRAE L, &BEES
YR TR, BRI, F1 A AE R Hb S e 7 A BE
RETHER. FIHME dGC), TR 7 7ER]

b RIXE R T, BRI —NEHRETH Z-
DNA # R FIKE poly d(GC)ERMKE S Z-
DNA ZCRR R AL—J7 A B R0 H S5
Xt poly d(GC) EH ALY A% Z-DNA #1T T Kk, 5
— 77 A P BERR PELT SE R 47 T RS RIE Py, S EA
JERL d(GC)g~ d(GC)g~ d(GC),o~ d(GC),; HIZEFIME: .
R EIR, Poly d(GC)ELFRLREB AR “##”
ff) Z-DNA, T 7% Z-DNA H8E /1B d(GC) 1118
M 3 58 .
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HIFFIIn T, d(GC),: 5'-CTGATAGAATTC(GC),-
GAATTCTATCAGA-3"; d(GC)s: 5'-CTGAT-
ACTACATTGAATTC(GC),GAATTCAATGTAGT-
ATCAGA-3'"; d(GC),,: 5-CTGATACTACATTGAATT-
C(GC),,GAATTCAATGTAGTATCAGA-3'; d(GC),5: 5'-
CTGATACTACATTGAATTC(GC),;GAATTCA-
ATGTAGTATCAGA-3'.

KA BT d(GC)n d(GC)gs d(GC)yon d(GC)y5
FHILE IR K Z MK (10 mmol/L Tris. 50 mmol/L
NaCl. 1 mmol/L EDTA, pH 7.6)% 95 “Chii# 2 min
J& BARAH, FTERTE 3' RIRSEH 1 A A FIXUE DNA,
RS pMDI8-T ki L. B8 R EL ki3]
%327 DHSo 41/, %76 LB “FAR. $kfE)5, PCR
ik P Te B, BRI E BOR B ik B, #9Epoly
d(GC)EH Jiki.

1.2.2 FRMAWHEE (D)W dGC) d(GC)g
d(GC),p» d(GC),; AL FKL(500 ng) 5> 5% Hhal R ]
MR UIEE 37 CEEVIE, 1% T Bt e s Ik R 3l o
(2)% 10 pl d(GC)g» d(GC)g» d(GC),o~ d(GC),; 4
JEKI(500 ng), 4350 10 pl il 10xNEBuffer 2 Bo (%)
W, FoR A9 1 U Sssl B 3ELEF AN 6.4 mmol/L S- fif
HREMR, 37 C/KE Lh, N4 PCR 4Lk
&aifk, A=Y F Hhal BREIYE R D18 37 CREY)
R, 1% B RE B RS B vk Al

123 P, 3k RIF  SRElME PKZ BHFH%
1, Wit 5147 Zo. cDNA 35 pET-22b(+) Ei k&
B, HALFIL BRI BL21(DE3)pLysS # A 2 ml &
AFTHHEEMLB FEFRED, 37 CIREGFEF IR 1M
JE AT 200 ml & 20 pg/ml BN HEER LB 555F
Hrp, 37 CHRB T, UK Ago N 0.6~0.8 K,
£ 1 mmol/L IPTG ¥'F, 37 ‘C4k4EH55% 4~6 h.

B S HWEAE 4 ‘CF, 6 000 r/min 5.0 10 min,
PAARGTIE FH 12 ml 1x 456 22 P (His-Bind Kit $4EF
MHER, BB, 74 CF, 12 000 r/min .0 30
min. B EiEWGEE His-Bind A% i 3581 Z M7 1) 7 12
aith HHZRE. At ZRAER B (20% Hi. 150
mmol/L NaCl. 1 mmol/L DTT. 0.5 mmol/L. EDTA.
20 mmol/L HEPES, pH 7.5)Fi&HTid &, —80 ‘CLRAF&
M.

1.2.4 BIRMAFFZE  RIAZIRAEL TR R
FE4y 514 60.0 pg/ml F130.0 pg/ml. 720 ul &R
W, g L E ik P, (16 ul)5 4 Fk Poly d(GC) (4 pl)E
HIFRIRE . BEIE 1 h, 0.8% I IEHRE Bk

W BRERNMP,, WEAFBIESRE. RP,,5
AR KA, WIE Bk P EY RIS R N %,
FH IR 2% 15 R ARG .

2 FR
2.1 Poly d(GC)EHFRKIRIHE

BEA R pMD18-T 43 54EA d(GC)~ d(GC)gn
d(GC),p. d(GC)y; R B, MR T FUBIRIER S
HA TR, 1.0% B8 HERS e kA T (B 1),
2.2 TEFBIERERIIRZS T, poly d(GC)RETB LA Z-
DNA

4 pMD18-T X poly d(GC)E 4 ki, J Hi%
F Hhal BV, T T poly d(GC)4h, #ifk L7 1E
15 /> d(GCGC)BFYIAL &1, BT LASEA T4 JFURL 4 V)15
RAE(E 2, $KE 3. 6. 9. 12, 15). #¥EEA pMDIS-
T K EH RIS Sssl FIHEALERIR G B Hhal B1),
FUBLAEAR KFRRE AR VISt (B 2, JKiE 2. 5. 8.
11. 14), RAFEAFFLHT poly d(GC) HiN/FFIE
WZ g mRE s R EL. H2, b TRARK
LA GC FEALFEEE H AR S5 4, B LN AR e SssT
FEAL. mH, FAFI AGC), B Z RIS 3K
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Fig.1 Gel electrophoresis for construction of recombined
plasmids

M: 1 kb DNA ladder marker; 1: control, just cyclized pMD18-T; 2:
pMDI18-T/d(GC),; 3: pMD18-T/d(GC),; 4: pMD18-T/d(GC),,; 5:
pMD18-T/d(GC),,.
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Fig.2 The methylate inhibitory analysis

M: DL2000 DNA marker; 1, 4, 7, 10, 13: pMD18-T, pMD18-T/
d(GC)4, pMD18-T/d(GC), pMD18-T/d(GC),y, pMD18-T/d(GC),3; 2,
5, 8, 11, 14: pMD18-T, pMD18-T/d(GC)4, pMD18-T/d(GC)s,
pMD18-T/d(GC),, and pMD18-T/d(GC),, were methylated by SssI
mehtylase and then cleaved by Hhal; 3, 6, 9, 12, 15: pMDI18-T,
pMD18-T/d(GC)s, pMD18-T/d(GC),, pMD18-T/d(GC),, and pMD18-
T/d(GC),; were cleaved by Hhal.
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Fig.3 Prokaryotic expression and purification of P,,
M: mid-range protein molecular weight marker; 1: control; 2: induced
expression of P, by IPTG; 3: purified P,,. The molecular weight of
expressed peptides P, is 18 kDa.

Fig.4 Bandshift assay analysis
M: DL2000 DNA marker; 1, 3, 5, 7: pMD18-T/d(GC),, pMD18-T/
d(GC);, pMD18-T/d(GC),o, pMD18-T/d(GC),3; 2, 4, 6, 8: pMD18-T/
d(GC)s, pMD18-T/d(GC)g, pMD18-T/d(GC),4, pMD18-T/d(GC),4
binding to P,,; C: pMD18-T alone; P: pMD18-T binding to P,,.

E3H3E100%. F, B2 FikiE2. 5. 8. 11,
14 B T HEEHZ Y Hhal BEVIHI5&H o
23 P, BO4h{k

U4k i Th () DE3 B4 IPTG 35 3 RIE RS
TR /D RIR A B B (B kBT R) . KA His-Bind 4
JEHEAT SR MAL S, B3| T ALIRA EH Pyo Py,
4 F 8210 18 kDa, 5 UK —2(E 3)rT LLA1E
THER.
2.4 P, 5poly dGO)EAFRMES

BB 20T T Py, 55 4 F poly d(GC)E LTk

AEEA R pMD18-T HISEFME(E 4). 4R ER,
P,, 5 pMDI8-T A&54, Tixt 4 A a4 ki T AR
FEAE AN, HEEE GC & BRI hn, PR s
BB (F LFTR) .

3 it

5 dTAEH, AGOEA SR Z-DNA. HIit,
d(GO)—E A —Fh % TE B 72 1) Z-DNA 51
JTEZHE . LR R d(GC)IBEE it HoAh ) 4%
A G Z-DNA . T Poly(dG-dC)7E ik JE 1)
NaCl %10, KK B i) MeCL, ¥ O IREFE Rk Z-
DNA. It4h, &BAREME &Y Eu-(-L-Asp)7EAEHE
REH pH FREWSIRAIFE B & DNA 021 JFRE7E{R R
B4 T B BUH poly d(GC), B35 R Z K1), 454k

SR, AR XL VAT ) Z-DNA 43 F BAR A T3
YER2E M TR ) 2 A R T R, B E0AR M S BR A AL P B
SR Z-DNA . IEFERMEE T THEY¥E. R
HEEM GERE, FANENS T Z-DNA H4EY
IR,

MIUAEAS, Z-DNATER N ) Z A7 14E, FFrTRe
AETHEENEY¥ TR, Z-DNA 5HEFH
W BRIBMEMATRE TSR, 1S, Z-DNA &
MRS 5ERNEH. PURFTSEYFTEST,
It Xt Z-DNA R — B & 75 FE 21— 0
. HF Z-DNA EEARRENYEME R, B4
RBRREEE ETEM Z-DNA. BTk, B —AH
BIEMN Z-DNA A RIEHEE,

WFFLR A, H SR BT = A I SRR T v] LAAS S 4l
JiA ) Z-DNA, HVKER 2D B3k B R R E S TS
SIH SRR IE, K, d(GC), B TR RS E
% Z-DNA "8, 7EABFH, B AL HISE 5 th 32 9
poly d(GC)7EE 4 iUk Gefis L 5 Z-DNA (B 2). 1
TR BEAS FORL ) S B R BE, d(GC),, B TR AN BEFE K
Z-DNA 191, DL &5 FHF SE iR e f d(GC) Al e 2
R AEHRAS Z-DNA )b % 5.

GC ERFHIMKEHE Z-DNA HEREH .
H SR Schwartz 22K I, 6 bp 7] A& Lk Z-DNA 5
NGER BT, {B Kim 500575 B L n>2 #1(GC),
BRI EHRH %A Z-DNA HIge . Bk, g
JEm Z-DNA Fir 75 ) d(GO) B B ZE KA % . Oh 55RI7E
5N\ ADARI1 ) Zo 73 A H58E 0. 4. 5. 9. 12
M AGO)ER FFINEH FhLL G r, KRI TR S
RE LacZ MFZEE GC EHFFHNSEKIEL.
MGrFHLEIRE, Lushnikov 5 BHA K d(GO)#EZ, &
% Z-DNA Fi IR B> . RS R ER, B
% Z-DNA 58 1B GC = 34 % MR 5a (& 3), M
HEEE GC BERINE, Py, 5 dAGC)ELL TR I FEH
BRI E(E4). Bk, dGOKIEE TR KM
HZ-DNA S HIRCE, Bl d( GO, TE K Z-DNA 1)
BMEBE.
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Formation of Z-DNA in Poly d(GC) in the Presence of
Negatively Supercoil

Yu-Jie Xia, Chu-Xin Wu, Mei-Sheng Ma, Cheng-Yu Hu*
(College of Life Sciences and Food Engineering, Nanchang University, Nanchang 330031, China)

Abstract In order to build a Z-DNA model in a physiological status, this study took the plasmid pMD18-T as
the parental plasmid. Some special sequences consisting of such poly d(GC) segments as d(GC), d(GC)s, d(GC),, and
d(GC),; were inserted into the plasmid pMD18-T, so as to form recombinant plasmid/poly d(GC). These recombi-
nant plasmid/poly d(GC) were in a state of negatively supercoil. The poly d(GC) which was inserted into the plasmid
can form the latent Z-DNA proved by methylate inhibitory experiment. Besides, in order to prove the relation
between the length of poly d(GC) and the efficiency of forming Z-DNA. P,, was expressed by a prokaryotic
expression system and then purified by affinity chromatography. The affinity of P,, peptides with the 4 recombinant
plasmids d(GC), d(GC),, d(GC),, and d(GC),, was analyzed by Bandshift assay. The result showed that P,, can
generate the retardation effects on the transfer of the 4 recombinant plasmids. The more GC they have, the more
obvious the retardation effects are. This indicates that the ability of poly d(GC) forming Z-DNA depends on the
number of d(GC) repeats.
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