D
A

©

United States Patent

Lapidus et al.

(19]

N Y A 1 O 0 O
US005952178A

[54] METHODS FOR DISEASE DIAGNOSIS
FROM STOOL SAMPLES
[75] Inventors: Stanley N. Lapidus, Bedford, N.H.;
Anthony P. Shuber, Milford, Mass.
[73] Assignee: Exact Laboratories, Maynard, Mass.
[*] Notice: This patent is subject to a terminal dis-
claimer.
[21] Appl. No.: 09/059,713
[22] Filed: Apr. 13, 1998
Related U.S. Application Data
[63] Continuation-in-part of application No. 08/699,678, Aug.
14, 1996, Pat. No. 5,741,650.
[51] It CLE e C12Q 1/68
[52] US.ClL v 435/6; 435/7.1; 435/7.2;
435/91.1; 435/91.2
[58] Field of Search ..........cccccccovueneuncncee 435/6, 7.1, 7.2,
435/91.1, 91.3
[56] References Cited
U.S. PATENT DOCUMENTS
4,101,279 7/1978 Aslam ......cccovviviviniiiiininnns 422/99
4,309,782  1/1982 Paulin ... ... 4/661
4,333,734 6/1982 Fleisher ........covvvvvivinivriiniininns 436/66
4,445,235  5/1984 Slover et al. ...ccoviviiriiiinnins 4/144.2
4,535,058 8/1985 Weinberg et al. ... 435/6
4,683,195  7/1987 Mullis et al. ..... ... 435/6
4,705,050 11/1987 Markham ...... ... 128/749
4,735,905  4/1988 Parker .........ciiriinininns 436/174
4,786,718 11/1988 Weinberg et al. ......ccccoevvvennnnnn. 435/6
4,857,300 8/1989 Maksem .......... . 435/40.51
4,871,838 10/1989 Bos et al. ....ocovinvvviiniiiinnn 536/27
4,981,783  1/1991 Augenlicht ........cccccevvviivnnnnne. 435/6
4,982,615 1/1991 Sultan et al. .. 73/864.51
5,087,617  2/1992 Smith ..ccooovviiiiiiiniiinenn 514/44
5,126,239 6/1992 Livak et al. ... 435/6
5,137,806  8/1992 LeMaistre et al. 435/6
5,149,506  9/1992 Skiba et al. ....... 422/102
5,196,167  3/1993 Guadagno et al. .....cccoevvininnene 422/56
5,248,671  9/1993 Smith ................ 514/44
5,272,057 12/1993 Smulson et al. .. ... 435/6
5,330,892 7/1994 Vogelstein et al. ... 435/6
5,331,973 7/1994 Fiedler et al. ........ 128/760
5,348,855  9/1994 Dattagupta et al. .. .. 435/6
5,352,775 10/1994 Albertsen et al. .... 536/23.1
5,362,623 11/1994 Vogelstein et al. ...... ... 435/6
5,369,004 11/1994 Polymeropoulos et al. . ... 435/6
5,378,602  1/1995 Polymeropoulos et al. ................ 435/6
(List continued on next page.)
FOREIGN PATENT DOCUMENTS
A-11325/95 10/1994  Australia .
0284 362 A2 9/1988 European Pat. Off.
0337 498 10/1989 European Pat. Off.
0390 323 A2 10/1990 European Pat. Off.
0390 323 A3 10/1990 European Pat. Off.
0407 789 A1  1/1991 European Pat. Off.
0407 789 B1  1/1991 European Pat. Off.
0 608 004 A2  7/1994 European Pat. Off.
0259 031 B1 11/1994 European Pat. Off.

CKET
A R M

[11] Patent Number: 5,952,178
[45] Date of Patent: *Sep. 14,1999
WO 92/13103  8/1992 WIPO .
WO 93/20233 10/1993 WIPO .
WO 94/00603  1/1994 WIPO .
WO 94/10575  5/1994 WIPO .
WO 95/07361  3/1995 WIPO.
WO 95/09928  4/1995 WIPO .
WO 95/12606  5/1995 WIPO .
WO 95/13397  5/1995 WIPO .
WO 95/15400 6/1995 WIPO .
WO 95/16792  6/1995 WIPO .
WO 95/18818  7/1995 WIPO .
WO 95/19448  7/1995 WIPO .
WO 95/25813  9/1995 WIPO .
WO 95/31728 11/1995 WIPO .
WO 96/01907  1/1996 WIPO .
WO 96/06951  3/1996 WIPO .
WO 96/08514  3/1996 WIPO .
WO 96/12821  5/1996  WIPO .
WO 96/13611  5/1996  WIPO .

OTHER PUBLICATIONS

Sanger F., S. Nicklen and A.R. Coulson (Dec. 1977) “DNA
sequencing with chain—terminating inhibitors” vol. 74, No.
12, Proc. Natl. Acad. Sci. USA pp. 5463-5467.

Wallace R.B., et al. (1979) “Hybridization of synthetic
oligodeoxyribonucleotides to @y 174 DNA: the effect of
single base pair mismatch” vol. 6, No. 11 Nucleic Acids
Research pp. 3543-3557.

Coll P, K. Phillips, and F. C. Tenover (Oct. 1989) “Evalu-
ation of a Rapid Method of Extracting DNA from Stool
Samples for Use in Hybridization Assays” vol. 27, No. 10
Journal of Clinical Microbiology pp. 2245-2248.

Jessup J. M. and G. E. Gallick (Sep./Oct. 1992) “The
Biology of Colorectal Carcinoma” Current Problems in
Cancer pp. 263-328.

Litia A., L. Liukkonen and H. Siitari (1992) “Simultaneous
detection of two cystic fibrosis alleles using dual-label
time—resolved fluorometry” 6 Molecular and Cellular
Probes pp. 505-512.

Young G. P, and B. H. Demediu (1992) “The genetics,
epidemiology, and early detection of gastrointestinal can-
cers” 4 Current Opinion in Oncology pp. 728-735.

(List continued on next page.)

Primary Examiner—Nancy Degen
Assistant Examiner—rem Yucel
Attorney, Agent, or Firm—Iesta, Hurwitz, & Thibeault

[57] ABSTRACT

The present invention provides methods for preparing a
stool sample in order to screen for the presence of indicators
of a disease, for example a subpopulation of cancerous or
precancerous cells. The methods take advantage of the
recognition that cellular debris from cancerous and precan-
cerous cells is deposited onto only a longitudinal stripe of
stool as the stool is forming in the colon. Accordingly,
methods of the invention comprise obtaining a representa-
tive sample, such as a circumferential or cross-sectional
sample of stool in order to ensure that any disease indicator,
such as cellular debris that is shed by colonic cells, is
obtained in the sample.

18 Claims, 4 Drawing Sheets
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