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Abstract. The Dunaliella salina cells were disrupted with 0. 5% Triton X-100,purified by 15% Percoll, Nu-
clear proteins were removed using 25 mM lithium diiodosalicylate. After the nuclear matrices digested with re-
striction enzyme, the matrix attached DNAs were treated with proteinase K and SDS. extracted by phenol chlor-
oform and ethanoi precipitated, subsequently cut with restriction enzyme and ligated to the pUC18, transformed into

E. coli JM109 and six colonies were picked randomly and screened through in vitro binding assay. One DNA frag-

ments could specifically bind to the nuclear matrix and the sequence had the features of MAR typically.
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B E R4 A X (Matrix attachment region,
MAR) X PR B 5 22 & X (scaffold attachment re-
gion, SAR) /& 4 2 i 3 FR | BETH AL 5 170 5 7% & R s
B4/ DNA F 5 (Cockerill %,1986) , & fF
T£ 300~2 000 bp, £ & A-box,T-box, ATATTT
(DFFILLE S RIERINF OB 1T 07 S ARE A X
W Fe 4L Fr 51 4H AR . 1E R AR B A A — R IR
FE T4 (cis-acting element) ,MAR FE E ¥ 40 i
MPECEEERERNRIAESFEREEES

YrEE 9. 2004-05-31 EiT A 2004-10-20

HEMHEH(Vain %,1999), JMEEFREREHE
R FINH MG FRZ R A IR (transgene si-
lencing) . HAEFAMLBI EER 3 M. L BHIHNEH
ULBK SRR PO EE U S R K ERE B
2K (Fagard %,2000), 5% A% MAR E#2#H
HEAMNMECEN IR ERENEXFAEY .,
BE—EHRE LWL RER GRS EIMNEEFE K
Fik , (7] B 3 O] RIS 5% b {4 22 (6] 3 56 B R ik K P 89
# 5 (Boreyne %,1994), MAR R{UAT LA 4P B £

EEWMA: BERARBEES (30270031 BRE B R 21863 ¥ B (2002AA628050)I5 5 ,
fEEEA: EXEA968). B LARRUA F L EXREHMESH L MFEERZEEHR, @REE B4 80 .05
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25 %

BT YA ERETET RS MEERER P
B F % (Ulker %,1999), —MRiA N MAR F 71
N TFE FIERE DNA R & #8027, AT EE
BrAR I R RIS R E R A R, A B EH ST R —
Feb it 37 BOFTAR 250 388, B 17 468 o2 B 0 PR K B A IR PR
B, £45B8 LT MAR MG 4t 43 85 4 3k
(Allen %,2000) B R A EZ WAL WAL E.

1 #MEEsF &

1.1 #t8

& ( Dunaliella salina D. S VTEX1644
Teod) ¥ B % EH (University Texas), 3% 3 &4 8
WIEHRANRA Ben-Amotz Eh B, 26 C,
SRR 4500 1x,12 h BB, 12 h 85 4% 5. RH
B EEBES TAEYERNM A TaKaRa 24 7).,
pUCIS8,E. coli JM109 R LR B RF. BN
&5 PIERCE % 7] North2SouthHRP F #4510 fl
iR & .
L2 A&
L2 1 #EBM s BEHARGH &
(2000 I i
122 R DNA Wit s MAR XA #HE &
2 Nomura % (1997) Michalowski % (1999) ) 25 ¥ fin
PAPR . LIS HERIFZ, A 100 ¢/mL EcoR1 37 °C
TR TH LR £ 2 A DNA,2 400 g .0 10
min, TE M A H B B K100 pg/mlL), RNaseA (40
pg/mLY,0.05% SDS ) TE 2 ik v, 37 Crl ek
55 "CIH4k 3 h, B/ FAT IR, 2B, AT TE R
T, EEAZER DNA 45 A BB &| &8 EcoRI, Hind
M, Taql R Rsal 4k, % 4 Z 48 b B8 ¥) 9 pUCIS
B L5146 E. coli IM109, Bk P4 ST /% .
1.2, 3 kot éE4 £ % % Mirkovitch 219841
VAT, REALBRIE 6 > Ta e, 35 % R BUSR L, PRI B
P EA R B EBRE pUCLS, 41 5 F SR i E 1LYy
BtRic, IMA LB R K EE 0. 1~1.5 kb
B E.coli 3H4 DNA EL W EF 50 pg/L, 5 A260
nm A Y F 3 HEERAE 400 pL K& EH 37 C
GE 8 h,ff MAR FHI SMBRA A B.L 4
BEETUE, 0 BIHESE K 1 SDS 48, B/ &
TR, b S ERE A H DNA R 8 F L
W H DNA, 4r BB 1/SDNA B BE W8 8 Be e 3,
TCA B, TRULT R, X A E.

% K, Wang

12,4 MARSERSH  HESNEFIEL N B
HTE R RS, W F . F 5K A primer 5.0, Bi-
oEdit % B {2 fm A 43 #7, I 38 1 MAR-wiz Chttp://
www. futursoft, org/ MAR-wiz) 347 4347,

2 &R

21 KGR

MR REHLBRE 6 NSOl , U % 5 SR BURORL,
MUILBA R B K pUCI8 S EFHTERIE S
L8 AE L AT LLE L, pUCIS RIERRES BT

NEES BARBRRAVNESBERS ST,
P S

pUC18F E&

L

INGEA

M| s ie
In vitro binding assay for MAR

Fig. 1
P {E Pellet; S: Ei## Supernatant.
22 WFERESRIEEST
KEEERESSEFHRRATUNF.ERR
B2, B4y 600bp, oA 500bp A A MAR F 5
Pk, RAKMOHMEERRIER 1. NE2ZHFSE
RMEBLFIGHAUER, 7BEE M EAEH
BH) MAR FFHIFHE, tNE & AT62%), HLA —¥
MAR 5 & B # J¥ (motifs), #l A-box, ARS, Topo
[ ,BUR,MRS,0OR T ,kinked %,

3w i

B M 1984 4 Mirkovitch 2 4y 8 % — it
MAR 7+ F LK, 1245 B F JL T MAR 43 T AR
AEYaE R, AN RERAEEE RERREE
HFHEET —HHR. MAR 3B FETEHH 3
M (DPCR Y (DO BERLE S (3IMAR X
FEffder. kAl {5% (2002) & Y #) ] PCR M &
BT R8 4 4 £ B MAR FF4FHE A9 MAR
DNA B, 4 K#4 MAR FHI &R @S 51K
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EH 2K MAR R B, AR T MAR F % — &
¥ 1F f9 BF &% (Nomura %, 1997)., Nikolaev %
(1996) B WM A 19 5 R & EH MAR
FPBREWET A% MAR X%, Boulikas %
(1993) A Ehh 42 , 4% B0 RGBS U0 M N 20 40 0 o 4 4%
BER, WETHI MAR X, @4l T
MAR, Michalowski 26 (1999) Fl — Bk ¥ B 42 1R
MpsmER & EEZER. & T HE MAR X
FE, 4B 13> MAR 5. AR FR A
percoll B EE BT Lo 4r B Eh BE A A 4% , ] 25 mM LIS #
A ST 3h B A B L (Wang,2004) , A L 50 38 1
MR BEEYL MAR U (S5 4 ST 50 1% S B Bl
B MR HP A -RESEERARAESN

AN MFEERERZTIES AT, HEES
A-box(AATAAAYAA), Rt R I &A1 4
2B 8 M MAR FHI R IE (GTNWAYATTNAT-
NNR), MAR (& THKRFE L EH 2 4 (Allen,
2000): O TR DNA BB, 3 A E8 DNA ##%
BREBHLERESRERNETS S O AIE
A DNA H B REFEE S DNA FHEBA TS 4
FEaZER L. RIS EMN L MAR &
B HERGBREBELERE N SRERBEEES
EHREZEFBREE coli tE TS DNABAT
EHTENEEEF IR, SEERFEEREAMES,
MR I B A H LK MAR $51E . Blast
o0 L8 B R iZ I A H 5.

AAGGTTATTGTTAAAGCGGGGATAGGCTATAATAATATCGATGTGGAGAACGCAACAAGAAGAGGTATTGTTG
TTGCTAATGTTCCTG ATTATTGCCAGGATGCAAGTAATTGACCATACATTTGGTTTGCTCTTTTCGCTAGCTAGGA

AAACTTGTTATCTAAATAATCAGGTTGCAAAAAAAAGGTTAAAGACGCACCCAGGCTTAAAGG [TAAAACACTATG}

TTTGC [FGGEGTGCGGTG] CTATTGGTCAACAGG

TAGCGCAACGCG| CTAAGCCTTT [TGGTTIGAATG

TGGTTGGCTATGATCCCTTCAGCTCACCTCAAGTTTTTGAAG A TITTAGAATT GAA [AATATA| ACT

AACTTTGATTCGTTTCTCAGATAGGTTGATTTTCTGTCCCTGCAAATACCTCTGAAAGACCATACA

ATACAC ATTATAAATAAAAATCACTGTCGAAGGTAAAAAAGCAGCTTTTGTG AT [TAACACAGCACG]

AGGAGGTCTTATCGAAGAAAACGATCTTTATTCCGCTCTTTACGAAAAAAACCTT

M2 2EEE MAR 55
Fig. 2 MAR sequence isolated from D, salina

®1 HEMARFISH

Table 1 Analysis of MAR sequence from D, sulina
Length  AT(%) AT A-box T-box ARS  Topol BUR MRS ORI TG-nich curved  kinked
540 62 41 2 0 1 1 2 1 0 0 3
A-box: AATAAAYAA: T-box: TTWTWTTWTT: ARS: WTTTATRTTTW: Topoll = GTNWAYATTNATNNR: BUR =

AATATATTT: MRS = TAWAWWWNNAWWRTAANNWWG or TAWAWWW + AWWRTAANNWWG: ORI = ATTA or ATTTA or
ATTTTA; TG-rich = TGTTTTG or TGTTTTTTG or TTTTGGGG; Curved = AAAANTAAAANTAAAA or TTTAAA: Kinked =
TANNNTGNNNCA or TANNNCANNTG or TGNNNTANNNCA or CANNNTANNNTG,

MG T (Dunaliella salina Y £ —2a] & K 17E
0.05~5 M NaCl T4 RE s AT AL B, Eh B
ANEEHERERZSLER LT LA (Kani %,
1998)  HATHEFEBRC AL EIRETRE. NE
MAR 54ME MAR fE #3070/ 3¢ Sh R 2 R 3% 3k
B B % M2 5 (Allen, 1993,1996) . [H I, 4>
BILEN MAR RIEEHEB N AT H# AR —
EMEX., LB EHTHEN— MAR K
B.HBRABR MAR EHER LB W EEE
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