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BERGEXIESREESH CAT #IR&5&EH
£ NIH3T3 g ayFRix

FRZ H F %MEEH FIa FTER BERM
CHM K4 AR =, M 450052)

HE

18 it PCR MA LB 41 38 B 2k & & 4% 2 454~ R (matrix attachment region, MAR) & B

F#E MAR, E@ B R G LEZE pCAT3 HAk SV40 23T 84 L, HAnleket BAE % £k eqtF
JLF MAR 7 NIH3T3 @0 A 5t CAT & LR 9 #atE . 4R BF: BHAZHFALT, KOA
EE BN MAR ) 4642 5 CAT A B 6 R 3& BT ESHILT, A PRE S MARTIELCAT
BEARKEAKPRE 842, BTHEMAREZ 34, REEEEIEAN MAR XA AR £5],
TR MAR e —F A2 B LR FINR ARG RZARTP, HERE 4 MAR A9ME A B AL 6 #
HEZEF, MAR 935N F Gt sh R E 69 X K-FRA AR 4EA .

XN BEREARX; HER, EFRUER; REEE

WA RRIERAREINFERETRER
JRERTEMBEE ML, FmMAKAERTES
—ANEEMNRERE, RAMBTAERNERE T
B 2 (R UBR T 43 AR (R R KPR, Btk
REMERERERRIEKE. TRERTREXEE.
Fi P A% 5 i 45 4 X (matrix attachment region, MAR) A&
TSR R AT SR 1 7 AR AMIR B R 2R B — PR 07
2, MAR ZEZAEMREHR FH—BRES ATH
DNA %, BefFRERERINREGH, &7 LE
27 DNA E#IfiE M s ERNERD, THZ
¥ MAR M8 B A 5 fete A MNR IR Rk K, 18
SRR R R R Ik MR8t R AR L 4 AR e AR
PR, SRIMAF S RIS F ) MAR X SMEZER
KR RA—2, HAERPLE E TTANE e,
ik — SR MAR X 3 DK 3Rk (1 5% K HAE L
#l, BAIMAEFEL DNA 5T B BREH MAR.
B T & MAR, Tf£Z pCAT3 #HfkSV40 B3)T
A, BFSL T HoAE /N R AT 4E 40 L R NIH3T3 (3Rik
WHEIEE.

1 MR5RZE
1.1 #$

DNA [R%EF. PCR A% M H TaKaRa A,
DMEM 4 iR 2. /MFILiE. G418 B Gibeo
BRL A 8); BEEEIBGRFE. FORREURF &% B

BU M HE4E 7 (v-gene) AL A F]; pCAT3-control #iff
) H Promega A &« CAT-ELISA ¥l iRF &M A
Roche A #]. HARFTAHRFBWE LEETAH,
S1Y& R T B B A T AR SE R
1.2 A&
1.2.1 MAR A ¥ #4 5% B pCAT3-MAR #Hik ey &
A IR¥E GenBank HIE M A B BRE H MAR (No.
L22754), B T3#E MAR (No. M83137)43 A& it 5]
Y, BEEH MAR: 5“TTAGTAAGACATCACCTT-
GCATTT-3', 5~AGCCATAGTTTGAGTTACCCTTT-
3', BT#E MAR: 5-CTAAGAGGAACCCAAGGA-
GACA-3', 5-AATCATTCAACTAGGCCAGCA-3',
HSEILE FTERE, SIS 451N Sacl/Xhol B
PIfi & (GTCGAGCTC; AGCCTCGAC) X Sacl/Kpnl
B YI4L 55 (GTCGAGCTC; GTCGGTACC). PCR %
4T 95 °C 3 min, 94 C 40s, 55 °C 30s, 72°C
40 s 30 MEH, 72 C 3 min. FHBEGHE,
ZEEUTIEREUE R4l DNA, PCR ¥#% MAR J¥%1,
PCR ¥ 1% % r ik % 5 IE 5% EigAETHF

% BERE I MAR & B T#iE MAR 7379 F Sacl/
Xhol. Sacl/Kpnl 8§V, T4 EHEHEEZHMANA

WoRE B #A3: 2004-08-23 EZHE: 2004-12-10

EX B RE2EE 4 (N0.30270031D) X B R EB AR KRR E
(863 1%i1l) (No.2002AA628050) % Bh
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VIBGEE V) pCAT3 #ifk L, #4L E. coli IM109,
$E BT KL D) FEL UK 45 E .

122 B AEZE  TE6FLRMER3 X 1004/
FLNIH3T3 41, X HE pCAT3-MAR Jiki& 6 ug
(HIBR ke BgIT1 ZetAb), ) HWEIRF 4% 4k /i &
(Promega) % 4% NIH3T3 41, 48 h JGlltdeduif. &f
HEHTFHN4~6 FLAIM, CAT e FEFRERK
MK F ELISA J71%, 1% Roche ik & i B 15347,
WAFE S E R A 3 K

123 #ERAEXZRE B4 b, B pCAT3-
MAR KL% 6 pg, 7071552 ng itk pcDNA3.0
(Invitrogen)VE &, | BFBRES % 441X 71 & (Promega)
JLEEYL NIH3T3 408, 48 h A 10 cm OSSR,
A 700 pg/ml G418 MEATRFEETRIE 2 B, £ 10~15
R E AL A FAEVE T S, FH 0.25% BB TH
WEHENEFIM AN SERE IR, S R%EE
80%~90% WS40 A I CAT BEFHVE M, MM 5 i
I

1.2.4 F8F LR 53 TIWSCEE RS RE 7 125 ) 40 P
B, FE IR B R (R 41 DNA, R
5 CAT HH 741t 514:  5-ATCACTGGATA-
TACCACCGTTG-3', 5-GTCGCCTTGCGTATAA-
TATTTG-3's PCR %&AF1F: 95 C 3 min, 94 C
40s, 55 °C 30s, 72 C 40 s 30 MEFK, 72 °C 3
min. 1% BENE¥EER EIKE .

2 @R
2.1 pCAT3-MAR H{KHIHMEREEIELEE
A MR H K20 DNA, PCR 71 B 2kEA
MAR K B T-# % MAR, /74558 Blast 204745
GenBank RIE ¥ 51562 —8. 44 PCR F=¥iE i &
FAARRN. B A DIRGRE D), %8 28 P AR I B PR 4 B B 1)
) pCAT3 #ifk b, REURKLS HI A SacliXhol.
Sacl/Kpnl V), BRflebiBti kS e s R NE 1.
ME T FTELE H, TR IE A3 A2 J 1) A4 28 1 34k,
BEV)Ja YA N BLUT (B 2R E 770 bp, B Tk
% MAR 800 bp), TJH A B TR A B /M
o BT PCRGIMIHSINTBEVIAL A, AT SEIR
T IE 1) R = ) 5 B
2.2 BREERTFRIATE
7 R UT i pCAT3-MAR F 51 B4R 4k,
NIH3T3 48 /ifl, UUAH MAR #) pCAT3 1E A %R,
AL BURL 48 h JE AR AN MO AR, AR CAT i

1 M 3

E1 pCAT3-MAREEIL EE
A: B B4 MAR; B: B+t # MAR. 1: Sacl $1]; 2: Sacl/
Xhol BEVI(X W) % 5¢); 3: Sacl BEY]; 4: Sacl/Kpnl BEVI(IE [ 4
5E); M: DNA marker.

4

F1 BFRRATEEHEA CAT BEE AN

Bk CAT (Ay5)
pCAT3-control 0.567
pCAT3-B-globin-MAR (R) 0.571
pCAT3-B-globin-MAR (P) 0.489
pCAT3-B-interferon-MAR (R) 0.501

pCAT3-B-interferon-MAR (P) 0.456

R2 RERATREWA CAT BE SN

Hk CAT (Ays)
pCAT3-control 0.567
pCAT3-B-globin-MAR (R) 4.671
pCAT3-B-globin-MAR (P) 4.529
pCAT3-B-interferon-MAR (R) 1.701
pCAT3-B-interferon-MAR (P) 1.686

M, GRNEL. NRI1ATUFEHLRIERTRER
) MAR 4 2 P 804 5 55 REUIORE CAT 6 R R 1A /K1 22
FEANK o It B B B A S LS MAR X 3R 1)
RIEF WA K.
2.3 BREREIRE

BT pCAT3 JLifiittnic, A K pcDNA3.0
SR F) pCAT3-MAR ST EAL, SRIGHET G418
Jiiie, CAT BEEMERI I REW: MAR REH B2
5 CAT ZRFEMRIEKT. HA B BRE I MAR Al fff
CAT R & FF R AR 8 %, B-TH%E MAR 2
=36, IR B E A A MAR % CAT #1275 A
RIEWZWEAHENEREE2).
24 MARBEEUHKMNEE

AESE pCAT3-MAR % 2 75 58 e 3 & 7078 &
BN L, IRECETE G418 Pk i g bk i 40 fo 5
K126 DNA, %54 PCR ¥ CAT 3 H, %4 %25
S FEAL A 40 B RK S (R 40 DNA #5938 1 T 530 bp I B
A BB 2), mxMARE BB, Xt
pCAT3-MAR B4R e A THRRA L.
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2 MAR IR EFLRRIEE
1: XFH(R¥4L); 2: pCAT3-B-globin-MAR (R); 3: pCAT3-B-globin-
MAR (P); 4: pCAT3-B-interferon-MAR (R); 5: pCAT3-B-inter-
feron-MAR (P); M: DNA marker.

3 g

HERNBREERERGEY BRI EATE
FRRI B R, FIAEREEXRIRE. 15
AR FE R R 08 R A A R R JR AR SR 1 58 IRAMIR ZE R T
RMBENEN. HRCEADFAZERE SGXE
o AR 2 R 3R (A R TE B

BATANRER AR T BRREE MAR X
B T &EMAR, WFHH /P55 GenBank (No.
L22754, M83137)iREMFFIFELE—B. IR
MAR HI3h6E, FATE MAR A Bosy B 1 A & R 1A 5
B B3R 45 3L R34k pCAT3 ¥ 4% NIH3T3 4. S
WERKY, BERRIAMIELT MAR X CAT £H
WREEFHBMEHIER, X5UENHRER
EA—greon, HRFEFFES MAR FIERHLEIAE
x, WIELEEINA, MAR 7EAi4 R o4 (boundary
elements)fBE T M ELEE, BARMIEE
FBRAETARRMBEETIAN, FHHEETERE
JRX B R SO R N R R R . BRI
B MAR B, BRI —MHSLHTRR, X
FBE G ERMZRBAD, FRINFEFRESHITS
KRS, BNFETE “# BRI ”(copy gene
dependent)!. MRIFIXNMA, MAR LIS B G
B A RREA . HRBATHFR RKE, MAR

AN R EEERBEEENXR, LR R0 E
AFIIE A MAR (39832 1 CAT EEMRIE,
Ut B SEE6 B A N B 2R MAR. B T3 MAR
FIER R MR, XS5RTHMHRIREREER—
s, {HMIREIA N MAR HITER S5 HHEmA T M
FHRON, XARES ALK MAR K. 5HHMRAITE
BRI, AR TARK MAR B1EFH R AR,
B EEE H MAR X B T3t % MAR {&€if CAT BEEFKIiL
KPFHREBHEEESR. X0 ft5 MAR 5ZERK
ERM S5, Michalowski ZU9HEHE MAR 5#% 3R
HISEAIPES MAR 4F R “587. “H7, “557 =
Fi, FFIEBH SRS G RE SR IY MAR JF5I
55 G SRAME R B K FE FmIOS, HARERTE
IESEMAR MTERZCR S SR E R R IR E
BEMAHEXME, S&EFCEME SR MAR H4&H#
F R RIE RN FEA L AR R s, X ] R
A2 MAR BI7E AU S5 2 R 456 REHM
K, LA RFESREEQS S RE BRI FIEER
PLE . 56T 31X 75 1 B AE LI 6 £ T3 — 220

Z23
ﬁLo

AIKRAAETHENTEFELFHAFRERE
R, B!

S Z L i#k (References)
[1] Matzke MA et al. Plant Mol Biol, 2000, 43: 401
[2] Allen GC et al. Plant Mol Biol, 2000, 43: 361.
(31 ERBE. HHLYFFE, 2004, 26: 587
[4] Kim JM et al. J Biotechnol, 2004, 107: 95
[5] Bode J et al. Science, 1992, 255: 195
(61 ®iIkikSE., FELEYLE S5 FEYFER 2003, 19: 24
(711 REFE. £YNESEYYEFR, 2001, 33: 59
(8] KWIfh%. FfZ@R, 2002, 47: 1572
[91 Zahn-Zabal M et al. J Biotechnol, 2001, 87: 29
[10] Allen GC et al. Plant Cell, 1996, 8: 899
[11] Brouwer C et al. Plant Cell, 2002, 14: 2251
[12] Schubeler D et al. Biochemistry, 1996, 35: 11160
[13] Stief A et al. Nature, 1989, 341: 343
[14] Michalowski SM et al. Biochemistry, 1999, 38: 12795
[15] Allen GC et al. Plant Cell, 1993, 5. 603



186 ‘ BRI

Matrix Attachment Regions Increased Stable Integrated CAT
Reporter Gene Expression Level in NIH3T3 Ce}ls

Tian-Yun Wang, Fang Tian, Sheng-Li Zhang, Wei-Hong Hou, Jian-Min Wang, Le-Xun Xue*
(Laboratory for Cell Biology, Zhengzhou University, Zhengzhou 450052, China)

Abstract The B-globin matrix attachment region (MAR) and f-interferon MAR DNA fragments were
amplified through PCR, and cloned into the upstream of SV40 promoter of pCAT3 vector in forward and reverse
orientation, the CAR enzyme activities of different constructs were examined under transient and stable expression
respectively. The results showed that B-globin MAR could increase the CAT gene expression 8 fold, B-interferon
MAR 3 fold in stable integration transformants, however there were little effects of MAR on CAT gerie expression
levels under transient expression. The orientation of two MARs inserted into the vector had no effect on CAT gene
expression.

Key words matrix attachment region; transgene; gene silence; reporter gene
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