United States Patent [

Thompson et al.

US006100448A

6,100,448
*Aug. 8, 2000

[(11] Patent Number:
451 Date of Patent:

[54] INCREASING EXPRESSION OF
TRANSGENES IN PLANT CELLS USING
INSULATOR ELEMENTS

[75] Inventors: William Thompson; George Allen;
Scots Mankin, all of Raleigh, N.C.

[73] Assignee: North Carolina State University,
Raleigh, N.C.

[*] Notice: This patent is subject to a terminal dis-

claimer.
[21] Appl. No.: 09/227,633
[22] Filed: Jan. 8, 1999
Related U.S. Application Data

[63] Continuation of application No. 08/692,847, Aug. 1, 1996,
Pat. No. 6,037,525.

nt. CL." ... ; ;
51] Int. CL” CI12N 15/00; C12N 15/29

C12N 15/82; AO1H 3/00
[52] US.ClL ... 800/278; 800/295; 800/298;

435/468; 435/419; 435/320.1; 536/23.6;
536/24.1; 536/23.7

[58] Field of Search .........ccccccoeecnenenncneee 800/295, 298,
800/278; 435/468, 419, 320.1; 536/23.6,
24.1, 237
[56] References Cited
PUBLICATIONS

Kellum et al. Cell. vol. 64, pp. 941-950, Mar. 8, 1991.

V. G. Corces, “Keeping enhancers under control”, Nature,
376 462-463 (1995).

Cal, et al., “Modulation of enhancer—promoter Interactions
by insulators in the Drosophila embryo”, Nature 376
533-536 (1995).

Allen, et al., “High-Level Transgene Expression in Plant
Cells: Effects of a Strong Scafold Attachment Region from
Tobacco” The Plant Cell 8 899-913 (1996).

Allen, et al., “Scaffold Attachment Regions Increase
Reporter Gene Expression in Stably Transformed Plant
Cells” The Plant Cell 5 603613 (1993).

Kellum et al., “A position—effect assay for boundaries of
higher order chromosomal domains” Cell 64:941-950 (Mar.
1991).

Mlynarova et al., “Reduced position effect in mature trans-
genic plants conferred by the chicken lysozyme matrix—as-
sociated region” The Plant Cell 6:417-426 (Mar. 1994).

Farkas et al., “Sequence of scs and scs' Drosophila DNA
fragments with boundary function in the control of gene
expression” Nucleic Acids Research 20:2604 (1992).

Primary Examiner—Gary Benzion
Assistant Examiner—Thomas Haas
Attorney, Agent, or Firm—Myers Bigel Sibley & Sajovec

[57] ABSTRACT

A method of making recombinant plant cells having reduced
variability of expression of foreign genes therein is
described herein. The method comprises (a) providing a
plant cell capable of regeneration; and (b) transforming the
plant cell with a DNA construct comprising an expression
cassette, which construct comprises a transcription initiation
region, a structural gene positioned downstream from the
transcription initiation region and operatively associated
therewith, and an insulator (or “boundary element”) posi-
tioned (i) 5' to the transcription initiation region, (i) 3' to the
structural gene, or (iii) both 5' to the transcription initiation
region and 3' to the structural gene. DNA constructs useful
for carrying out the method and plant cells and plants
produced by the method are also disclosed.
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