United States Patent |19

Subramaniam et al.

US005981217A

5,981,217
*Nov. 9, 1999

(111 Patent Number:
451 Date of Patent:

[54] DNA ENCODING TGF-g INDUCIBLE EARLY
FACTOR-1 (TIEF-1), A GENE EXPRESSED
BY OSTEOBLASTS

[75] Inventors: Malayannan Subramaniam, Zumbrota;
Thomas C. Spelsberg, Rochester, both
of Minn.

[73] Assignee: Mayo Foundation for Medical
Education and Research, Rochester,
Minn.

[*] Notice: This patent issued on a continued pros-

ecution application filed under 37 CFR

1.53(d), and is subject to the twenty year

patent term provisions of 35 U.S.C.

154(a)(2).

. 08/570,227
Dec. 11, 1995

[51] Int. CL® ... C12P 21/06;, C12N 1/20;
C12N 15/00, CO7H 21/04

[52] US.CL ... 435/69.1; 435/252.3; 435/320.1;
435/325; 536/23.5; 536/24.31

[58] Field of Search ...........cccooeceeeee 435/6, 69.1, 91.2,
435/172.3, 240.1, 320.1, 325, 536/22.1,

23.1, 24.3, 24.31, 24.33, 23.5; 935/6, 8,

23,55,77,78

[56] References Cited
U.S. PATENT DOCUMENTS
5,444,164  8/1995 Porchio et al. ...ccceveveereveennne 536/23.5

FOREIGN PATENT DOCUMENTS

0495674
0555989
90/02203

7/1992  European Pat. Off. ....... C12N 12/12
8/1993  European Pat. Off. .. CI2N 15/12
3/1990  WIPO ... C12Q 1/68

OTHER PUBLICATIONS

Stratagene Catalog, pp. 146-161, 1993.

Koskinen et. al. Growth Factors 5:283-293, 1991.

DuBois et al. Cell Growth and Differentiation 6: 52-529,
May 1995.

Ohba et al. The Journal of Cell Biology 126:1079-1088,
Aug. 1994.

Liu et al. Crit. Rev. Oncog. 7:101-125, 1996.

Arnoletti, J.P., et al., “Thrombospondin and Transforming
Growth Factor—Beta 1 Increase Expression of Urokinase—
type Plasminogen Activator and Plasminogen Activator
Inhibitor—1 in Human MDA-MB 231 Breast Cancer Cells”,
Cancer, 76, 998-1005, (Sep. 15, 1995).

Hagen, G., et al., “Cloning by Recognition Site Screening of
Two Novel GT Box Binding Proteins: A Family of Spl
Related Genes”, Nucleic Acids Research, 20, 5519-5525,
(Oct. 15, 1992).

Kadonaga, J.T,, et al., “Isolation of cDNA Encoding Tran-
scription Factor Spl and Functional Analysis of the DNA
Binding Domain”, Cell, 51, 1079-1090, (Dec. 24, 1987).
Lafon, C., et al., “Early gene responses associated with
transforming growth factor-B1 growth inhibition and auto-
induction in MCF-7 breast adenocarcinoma cells”, Bio-
chimica et Biophysica Acta, 1266, 288-295, (1995).

Snyder, R., et al.,, “Cellular and molecular correlates in
human breast tumor progression”, Proceedings of the Ameri-
can Association for Cancer Research, vol. 36, p. 8, (Mar.
1995).

Subramaniam, M., et al., “Identification of a novel TGF-B
regulated gene encoding a putatitve zinc finger protein in
human osteoblasts”, Nucleic Acids Research, 23,
49074912, (Nov. 2, 1995).

Takenaka, .M., et al., “Transforming growth factor-Bl
rapidly induces Hsp70 and Hsp90 Molecular Chaperones in
Cultured Chicken Embryo Cells”,Journal of Cellular Physi-
ology, 152, 568-577, (1992).

G. R. Mundy, “Factors Regulating Bone Resorbing and
Bone Forming Cells”, In: Bone Remodeling and Its Disor-
ders, Martin Dunitz, Ltd, London, pp. 56-57, (1995).

M. Noda, et al., “Transcriptional Regulation of Osteopontin
Production in Rat Osteosarcoma cells by Type 3 transform-
ing Growth Factor”, J. Biol. Chem., 263, 13916-13921,
(Sep., 1988).

M. Noda, et al., “Type P Transforming Growth Factor
(TGFp) Regulation of Alkaline Phosphatase Expression and
Other Phenotype—Related mRNAs in Osteoblast Rat
Osteosarcoma Cells”, J. Cell. Physiol., 133, 426-437,
(1987).

M. J. Oursler, et al., “Glucocorticoid—Induced Activation of
Latent Transforming Growth Factor— by Normal Human
Osteoblast-Like Cells”, Endocrinology, 133, 2187-2196,
(1993).

M. J. Oursler, et al, “Modulation of Transforming Growth
Factor—f§ Production in Normal Human Osteoblast—Like
Cells by 17p-Estradiol and Parathyroid Hormone”, Endo-
crinology, 129, 3313-3320, (1991).

J. Pfeilschifter, et al., “Modulation of Type f§ Transforming
Grwoth Factor Activity in Bone Cultures by Osteotropic
Hormones”, Proc. Natl. Acad. Sci. USA, 84, 2024-2028,
(Apr., 1987).

A. B. Roberts, et al., “Physiological Actions and Clinical
Applications of Transforming Growth Factor—§ (TGF-)”,
Growth Factors, 8, 1-9, (1993).

P. G. Robley, et al., “Osteoblasts Synthesize and Respond to
Transforming Growth Factor-Type 3 (TGF—f) In Vitro”, J.
Cell Biology, 105, 457-463, (Jul., 1987).

M. Sabramaniam, et al., “Characterization of a TGF—f
Regulated Gene Encoding a Putative Zinc Finger Protein
and SRC Substrate in Human Osteoblasts”,J. Bone Mineral
Res., 10(S1), Abstract 21, p. S144, (Sep., 1995).

(List continued on next page.)

Primary Examiner—Bradley L. Sisson
Attorney, Agent, or Firm—Schwegan, Lundberg, Woessner
& Kluth, PA.

[57] ABSTRACT

An isolated and purified DNA molecule encoding TGF-
inducible early factor-1 (TIEF-1) is provided. A method of
isolating a growth factor- or differentiation factor-inducible
gene is also provided.
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