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PATENTS AND LITERATURE

ROBERT J. LINHARDT

Division of Medicinal Chemistry and Natural Products, University of
lowa, College of Pharmacy, lowa City, IA 52242

The objective of this section is to keep readers aware of significant inven-
tions and trends in industrial research, as well as to highlight those areas
of research that may lead to new biotechnological opportunities. In addi-
tion to applications of polysaccharides, covered in the last issue, three
other subject areas will be examined in later issues: protein engineering,
mammalian cell culture, and microbial transformations. The subject of
the third Patents and Literature Section of 1986 is DNA probes for clinical
applications.

DNA Probes for Clinical Applications

PATENTS

This section identifies and gives a brief description of patents from
the US patent literature from January 1975 to January 1986. The major
search headings were deoxyribonucleic acid (DNA) and ribonucleic acid
(RNA), with the cross-terms: assay, clinical, probe, reagent, hybridiza-
tion, and complementary. Both patent abstracts and titles were searched.
Copies of US Patents can be obtained for $1.50 each from the Commis-
sioner of Patents and Trademarks, Washington DC 20231.

Falkow, S. and Moseley, S. L.

SPECIFIC DNA PROBES IN DIAGNOSTIC MICROBIOLOGY
US 4,358,535, Nov. 9, 1982

Assignee: Board of Regents of the University of Washington

A method and composition for infectious disease diagnosis and epidemi-
ology is described, involving labeled nucleotide probes complementary
to nucleic acid coding for a characteristic pathogen product. Clinical

Applied Biochemistry and Biotechnology 301 Vol. 12, 1966



302 Linhardt

isolates are cultivated, increasing the number of microorganisms, the re-
sulting colonies lysed and the genome denatured and fixed. Al-
ternatively, clinical samples (stool, sputum, pus, and the like) are spotted
onto an inert support. The sample is treated to liberate DNA from mi-
crobes in the sample and complexed onto the support. The DNA is dena-
tured and fixed in this process. Subsequently, a labeled polynucleotide
probe specific for a DNA sequence characteristic of a pathogenic product
suspected of being present in the clinical sample is contacted with the
fixed genomic single-stranded nucleic acid under hybridizing conditions.
Hybridization of probes to the single stranded nucleic acid is diagnostic
of the presence of the pathogen.

Gillespie, D., Brodsky, I., and Bresser, ].

IMMOBILIZATION OF MESSAGE RNA DIRECTLY FROM CELLS
ONTO FILTER MATERIAL

US 4,483,920, Nov. 20, 1984

Assignee: Hahnemann University

Message RNA is immobilized directly from cells to filter material. Immo-
bilization is carried out by solubilizing cellular components with a
chaotropic salt, passing the solubilized cellular components through a
filter that selectively binds messenger RNA, and baking the filter-
containing bound messenger RNA. The preferred chaotropic salts are so-
dium iodide, potassium iodide, or sodium perchlorate. Prior to solu-
bilizing, the cells may be washed and lysed. The bound messenger RNA
can be hybridized to a labeled probe and the amount of messenger RNA
measured. Prior to baking, the filter-containing bound RNA may be incu-
bated in a solution that acelylates basic protein and other molecules that
might interfere with molecular hybridization.

Kiovsky, ]. R. and Hendrick, C. L.

APPARATUS FOR NUCLEIC ACID QUANTIFICATION
US 4,526,690, Jul. 2, 1985

Assignee: Millipore Corp.

A multiwell apparatus for the assay of microliter quantities of body fluids
is described, which prevents fluid loss by lateral migration or gravity
flow through a microporous membrane or ultrafilter. A sample is passed
through a membrane to which an antibody has been bonded in order to
harvest complementary viral antigens in the sample. The harvested viral
antigen is converted to single-stranded DNA or RNA, which is then de-
posited on a second membrane. The deposited single-stranded DNA or
RNA is capable of reacting with labeled DNA or other suitable detection
probe and correlated with antigen concentration in the sample.
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Lavi, S.

ASSAYS FOR THE DETERMINATION OF CARCINOGENICITY
US 4,532,220, Jul. 30, 1985

Assignee: Yeda Research and Development Co. Ltd.

An assay is described for the determination of the carcinogenicity of
chemical and physical agents. A selected line of tumor virus transformed
cells is exposed to the agent to be tested. It is then determined whether
such exposure induces endogenous viral DNA replication in such cells.
This induction is indicative of the carcinogenicity of the tested agent and

is determined by in situ hybridization. A kit for carrying out such assay is
described.

Leder, P.

DETECTING REARRANGED HUMAN c-myc DNA FRAGMENTS
ASSOCIATED WITH ONCOGENES

US 4,542,096, Sep. 17, 1985

Assignee: President and Fellows of Harvard College

Rearranged DNA fragments associated with oncogenes can be detected
by DNA hybridization to a labeled probe comprising DNA fragment sub-
ject to rearrangement.

Maas, R.

COLONY HYBRIDIZATION METHOD
US 4,533,628, Aug. 6, 1985

Assignee: New York University

A colony hybridization technique is described in which bacterial colonies
are replica-plated onto filter paper, and their DNA is hybridized with la-
beled DNA containing a specific sequence. A 100-fold increase in sensi-
tivity is obtained by subjecting the colonies to a stream of steam in the
presence of alkali for about three minutes prior to hybridization.

Quwens, R. A. and Diener, T. O.

SENSITIVE AND RAPID DIAGNOSIS OF VIROID DISEASES AND
VIRUSES

US 4,480,040, Oct. 30, 1984

Assignee: The United States of America, represented by the Secretary
of Agriculture

A rapid and sensitive method for diagnosing plant viroid diseases and
viruses is described. Plant sap is bound to a solid support and the bound
sample probed with a radioactively labeled DNA that is complementary
to the viroid or nucleic acid of the virus being diagnosed. The ra-
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dioactively labeled cDNA hybridizes with that viroid or virus RNA or
DNA for which it is specific. The DNA-RNA and DNA-DNA hybrids are
detected by autoradiography.

Rippe, D. F.
INSOLUBILIZED DEOXYRIBONUCLEIC ACID (RNA)
US 4,234,563, Nov. 18, 1980

and

US 4,251,514, Feb. 17, 1981
and

METHOD OF DETECTING ANTIBODIES TO HUMAN
THYROGLOBULIN

US 4,254,097, Mar. 3, 1981

Assignee: American Hospital Supply Corp.

A method of detecting antibodies to native deoxyribonucleic acid
(n-DNA), anti-nuclear antibodies, antibodies to nonhistone-containing
protein, rheumatoid factors, and antibodies to thyroglobulin is de-
scribed. An insoluble conjugate of methylated bovine serum albumin
(mBSA)-n-DNA with serum from patients with systemic lupus
erythematosus (SLE) or other autoimmune diseases is incubated for a
sufficient length of time, the precipitate of flocculate is washed and sepa-
rated and the supernatant fluid discarded. A fluorescein-labeled anti-
immunoglobulin antibody is then added to the flocculate and incubated,
washed, and separated. The pellet is suspended in a liquid medium to
determine its fluorescence, which is proportional to the concentration of
antibodies to deoxyribonucleic acid in serum specimen. The insoluble
conjugate of mBSA-n-DNA retains the double-stranded form of n-DNA.

Rubin, H.

DETECTION AND ISOLATION OF ENDORPHIN mRNA USING A
SYNTHETIC OLIGODEOXYNUCLEOTIDE

US 4,358,586, Nov. 9, 1982

and

US 4,416,988, Nov. 22, 1983

A synthetic oligodeoxynucleotide complementary to endorphin mRNA
and a method of using it to detect and isolate endorphin mRNA and
cDNA from human and rabbit pancreas is described. A unique 15-base
oligodeoxynucleotide, dCATGAACCCGCCGTA, has been found to be
complementary to endorphin mRNA. To isolate endorphin mRNA, total
RNA is first extracted from human brain, and mRNA-poly A is isolated.
This RNA is then treated with the oligodeoxynucleotide, and the re-
sulting hybridizing RNA is enzymatically converted to endorphin
mRNA :cDNA, which can then be purified and used in a conventional
manner to produce endorphin by cloning techniques.
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manner to produce endorphin by cloning techniques.

Shafritz, D. A.

DIAGNOSTIC TEST FOR HEPATITIS B VIRUS

US 4,562,159, Dec. 31, 1985

Assignee: Albert Einstein College of Medicine, A Division of Yeshiva
University

A method and test kit are described for detecting the presence of hepati-
tis B virus in a test specimen containing at least a portion of the DNA of
the virus. A test reagent consisting of cloned hepatitis B virus (HBV)
DNA that has been repurified by treatment with a restriction enzyme and
labeled to high specific activity with a radioactive label. The sample to be
tested is fixed to a solid matrix, incubated in the presence of the test rea-
gent under hybridization conditions, and detected by hybridization to
the labeled DNA probe. The uncombined HBV DNA (labeled) is re-
moved from the substrate, and the hybridized HBV DNA determined by
scintillation counting or by autoradiography of the substrate.

Wahl, G. M. and Stark G. R.

TRANSFER AND DETECTION OF NUCLEIC ACIDS

US 4,302,204, Nov. 24, 1981

Assignee: The Board of Trustees of Leland Stanford Junior University

Improvements in the transfer and detection of separated nucleic acids,
both RNA and DNA, are described. For analysis of large DNA, the
molecular-weight-segregated fractions of DNA are depurinated and frag-
mented to provide fractions having less than about two kilobases (kb) as
single strands. After resolution, the nucleic acid fractions containing
both RNA and DNA are transferred and covalently fixed to a chemically
treated support. The immobilized nucleotides are hybridized with la-
beled nucleotide probes and a volume exclusion agent.
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Weinberg, R. A., Tabin, C. ., and Bradley, 5. M.

CHARACTERIZATION OF ONCOGENES AND ASSAYS BASED
THEREON

US 4,535,058, Aug. 13, 1985

Assignee: Massachusetts Institute of Technology

Experiments designed to define the differences between an oncogene
isolated from human bladder cancer cells and its corresponding proto-
oncogene are described. By a series of in vitro recombinations, the differ-
ence was initially isolated to a 350-kb segment of DNA; sequencing
defined the difference as a charge in the Gly(12)codon, causing the p21
protein of the oncogene to contain valine at a location where the p21 pro-
tein of the proto-oncogene contained glycine. Assays for detecting
carcinogenesis based on such differences are also described. In one type
of assay, a restriction enzyme specific for either the altered or nonaltered
DNA segment of the genes are employed to detect carcinogenesis. In an-
other type of assay, seralogical reagents, such as antibody specific for ei-
ther p21 protein expressed from the proto-oncogene or oncogene, or a
common site, are described.

Wilson, L. B., Wilson |. T., and Geever, R. F.

METHOD FOR THE DIRECT ANALYSIS OF SICKLE CELL ANEMIA
US 4,395,486, Jul. 26, 1983

Assignee: Medical College of GA Research Institute, Inc.

A direct diagnosis of sickle cell anemia by a restriction endonuclease as-
say with an enzyme, such as Dde I, which recognizes the nucleotide base
sequence, CTNAG (where N is any base), for the sickle cell allele
(beta(s)gene) through molecular hybridization, is described. Following
enzyme cleavage, the resulting DNA restriction fragments are separated
by molecular weight and transferred to filter paper. A probe is utilized
for hybridization that is complementary to the 5’ end of the beta-globin
gene. The banding pattern of individuals with normal hemoglobin shows
two bands (approximately 175 and 201 bp), sickle cell trait individuals ex-
hibit an additional band (approximately 376 bp), and individuals with sic-
kle cell anemia show the band at approximately 376 bp, with a con-
commitant loss of the band at approximately 175 bp. Prenatal and
postnatal diagnosis of sickle cell anemia is possible with the present
method.

LITERATURE

This section surveys the literature in the area of DNA Probes for clin-
ical applications published from December 1984-January 1986. This sec-
tion is not intended to be all encompassing and lists only some of the
major articles and reviews that appeared during this time period.
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