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Screening, cloning, and sequence analysis of random MARs in the genome of human T cells

MAO Qiong-guo' s BAI Yun's ZHANG Bo’, HUANG Gang's WANG Yan's DAI Jia-ping ('Department of Molecular Genetics  Col-
lege of Medicine, *Deparment of Medical Laboratory, Southwest Hospitah Third Military Medical University, Chongging 400038, China)

Abstract: Objective To screen and clone the fragment the random matrix association regions (MARs) in hu-
man genome and analyze the characteristics of their sequences in order to provide proof for further investigation of the
molecular mechanisms of MA Rs in the regulation of euk aryotes gene expression. Methods The fragment of functions
and the random MARs of human genome, isolated by treatment of the nuclei using DNase I, high salt, and protein
K, was cloned into the PUC19 vector. MARs which could bind with nuclear matrix pwteins were identified by bind-
ing assay in vitro and sequenced consequently. The characteristics were analyzed by the bioinfomatic method. Re-
sults A large number of MARs fragments were screened and obtained from human T cells successfully. A MARs li-
brary was constructed and 58 clones were selected randomly from the library. The results of the binding assay i vitro
showed that the random MA Rs had binding activity with nuclear matrix proteins, and sequence analysis of one of the
clones showed that it was consisted of rich A and T base pair, AC-rich elements and ATAT motifs, many origin points
of transcription /Iep]icau'on, enhancer; curved DNA, kinked DNA regions, and numerous reverse repeated base se-
quences. Conclusion The obtained DNA fragments have the characteristics of MARs and multiple cis-function ele-
ments in a DNA sequence, suggesting that the functions of MARs in regulation of gene expression are complicated and
multifom.
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Fig 2 SDSPAGE Coomassie blue stained analysis of nuclear matrix
proteins after 2 mol/L NaCl-extracted nuclei of human T cell

21 227 by
3 530 bp—
2 027 bpy—

93] bip—s
564 bp—

M: ADNA/E@wRI + Hind Il Matker; P;: Vector PUC,; 1— 10 Mr/1— 10

3 EcoRI + Hind 111 MARSs

Fig3 Hectrophoregram of MARs momo- clones digested with EcoRI+ Hind 111

2 000 by
=1 000 bp
=500 L
=100 by

M;: ADNA [Ew RI + Hind Il Marker; 1— 6. Each kne contained 300 ng
MAR DNA; and the nuclear matrix proteins were 2.4 1.6, 0.8, 0.4,
0.2"g O Mj,: DL2000 Marker
4 MAR
Fig4 MAR and nuclear matrix protein binding assay in vitro

2.5 MARDNA A £ /52|02 54 415 8.5 947
25,1 MAR ,

DNA -

(Mr/D  DNA , . IMef
593 bp AT ) 66% .

5'-AGGGGGTCAGAAGGGGTCA ATAGTAATATATI TIGAAGGTAGA
ATCAAGGGGATTGGGTGGGGTGAGATGTGAAAGAAAGAGGAGTIC

AGGAGTGATTCCAAGGGTTTGTCTTGGGCAAGTAAAGGGATGGCAT
TGCCCTTTCCTGGGGCAGTGAGTIGGC CAGCCTACTCTTTTGTATTIT
TTTAAATTTACATCCACTTTTTATTCCTTCATAGATTITAACAATTAT
ACACAACTTITAACATAAAGGTAGTGAAATCTCAAGGATAAGGAA
GCTATATATATGTATATACACACATACATATACATATACACACACA
TATATATACATATATACACACACATATACACACACACACACACACA
CACATATATATATATGGCITCTITCTATT CATTCTTCAGGATGGAAGG
AAATITCCAAAGGGTTACAATGTGTGAGATTTAACAATGGAAAAAT
ACATATGAAACTTGTTTAA CTGGCTCCACTTAAGA CCAGGCACAGC
ACAATAAATACAGAACTGCATCATCTTTITAAAATTTTGTATTGCIT
TATG A CACATGCACACGTATGTITATTG CAGCACTATTCAC-3'
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Tab1 Bioinformatic analysis of DNA sequence of MAR
Human Mr /f
Rule name
FS mach count RS match count
Sequence length 593 bp 593 bp
Maximum and minimun potentia [0.3389.. 209577 [0.38859.. 20. 977
High scorirg regios with threshold 0.6 0.6
ORI patten 4 4
TG-richness pattern 0 0
Curved DNA patem 2 2
Kinked DNA patiern 1 1
Tepo II patemn 5 16
AT-richness pattern 10 7
Plant MAR consensus 0 0
ATC rule 107 28

Number of Rules Selected= 10; FS, RS: Forward sgrand reverse
strand
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