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Sierra Molecular Corporation Awarded New Patent:

Removal of Molecular Assay Interferences
The United States Patent and Trademark Office has issued the broadest patent ever given for the suppression of molecular assay interferences to Sierra Molecular Corporation (US No. 7,569,342).  Along with Sierra Molecular’s previously issued patent (US No. 6,458,546), stating methods for the preservation of labile nucleic acids in unrefrigerated biological samples, and its many other United States and foreign patent filings, the company continues to build on its intellectual property portfolio.

Inhibiting substances found in biological sample matrices (such as blood, urine, tissue, stool, mucus, soil, etc.) represent a constant problem for scientists and diagnosticians using nucleic acid amplification techniques.  These substances interfere with the activity of Taq polymerase, the primary amplification enzyme in PCR assays. Sierra Molecular's AssayAssure® sample stabilization technologies not only extend cell viability and protect labile RNA, mRNA, and DNA targets, they also neutralize inhibition, allowing superb amplification of even low abundance target samples in the most inhibitory matrices.

The new patent, issued on 4 August 2009, represents an important step forward by Sierra Molecular Corporation in reducing variability in genomic research and improving the power and reliability of molecular diagnostics.

Illustration of the Removal of Molecular Assay Interferences

by AssayAssure® Sample Stabilization Products

The graphs below depict amplification of the ipaH gene in DNA from Shigella sonnei bacteria in human stool – a low prevalence target (spiked in controlled increments) in one of the most inhibitory of all biological sample matrices.  The graph on the left shows poor amplification due to inhibition of the sample.  The graph on the right demonstrates the suppression of inhibition, superb target amplification, and improved assay sensitivity where the sample was collected with Sierra Molecular Genelock® Swabs.
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	S. Sonnei DNA extracted from untreated dacron swabs. The limit of detection of the ipaH gene by qPCR was 105 CFU/g.
	
	S. Sonnei DNA extracted from Sierra Molecular Genelock® swabs. Sensitivity was improved by three log, with the limit of detection of the ipaH gene by qPCR at 102 CFU/g.

	Data courtesy of a U.S. Centers for Disease Control study, presented at the 2001 American Society of Microbiology annual meeting.


US Patent No. 7,569,342
Removal of Molecular Assay Interferences

Claims Allowed by the United States Patent Office

1.
A method of suppressing the interference of a masking agent selected from the group consisting of a leukocyte esterase, a heme protein, a myoglobin analogue, a hemoglobin analogue, a myoglobin derivative, a hemoglobin derivative, a myoglobin oxidation product, a hemoglobin oxidation product, a myoglobin breakdown product, a hemoglobin breakdown product, a ferritin, methemoglobin, sulfhemoglobin, and bilirubin, on a molecular assay of a nucleic acid-containing bodily fluid, the method comprising: contacting the bodily fluid with a reagent consisting of from about 0.01 M to about 0.1 M of a divalent metal chelator and from about 0.1 M to 1.0 M of a chelator enhancing component selected from the group consisting of lithium chloride, sodium salicylate, and combinations thereof, wherein the interference of the masking agent on the molecular assay of the nucleic acid-containing bodily fluid is suppressed.

2.
A method according to claim 1, wherein the divalent metal chelator is selected from the group consisting of ethylenediaminetetraacetic acid, imidazole, ethylenebis(oxyethylenenitriol)tetraacetic acid; iminodiacetate; and 1,2-bis(2 aminophenoxy)ethane-N,N,N',N' -tetraacetic acid; bis(5-amidino-2-benzimidazolyl)methane and salts thereof.

3.
A method of suppressing the interference of a masking agent selected from the group consisting of a leukocyte esterase, a heme protein, a myoglobin analogue, a hemoglobin analogue, a myoglobin derivative, a hemoglobin derivative, a myoglobin oxidation product, a hemoglobin oxidation product, a myoglobin breakdown product, a hemoglobin breakdown product, a ferritin, methemoglobin, sulfhemoglobin, and bilirubin, on a molecular assay of a nucleic acid-containing bodily fluid, the method comprising: contacting the bodily fluid with a reagent having from about 0.01 M to about 0.1 M of a divalent metal chelator and from about 0.1 M to 1.0 M of a chelator enhancing component selected from the group consisting of lithium chloride, sodium salicylate, sodium perchlorate, sodium thiocyanate, and combinations thereof, wherein the interference of the masking agent on the molecular assay of the nucleic acid-containing bodily fluid is suppressed.

4.
A method according to claim 3, wherein the divalent metal chelator is selected from the group consisting of ethylenediaminetetraacetic acid, imidazole, ethylenebis(oxyethylenenitriol)tetraacetic acid; iminodiacetate; and 1,2-bis(2 aminophenoxy)ethane-N,N,N',N' -tetraacetic acid; bis(5-amidino-2-benzimidazolyl)methane and salts thereof.

5.
A method according to claim 3, wherein the divalent metal chelator is selected from the group consisting of ethylenediaminetetraacetic acid and 1,2-bis(2-aminophenoxy)ethane-N,N,N',N'-tetraacetic acid, and salts thereof.

6.
A method according to claim 3, wherein the masking agent is selected from the group consisting of a leukocyte esterase and a heme protein.

7.
A method according to claim 3, wherein the heme protein is selected from the group consisting of a myoglobin analogue, a hemoglobin analogue, a myoglobin oxidation product, a hemoglobin oxidation product, a myoglobin breakdown product, and a hemoglobin breakdown product.

8.
A method according to claim 3, wherein the masking agent is selected from the group consisting of a ferritin, methemoglobin, sulfhemoglobin and bilirubin.

9.
A method according to claim 3, wherein the masking agent is selected from the group consisting of methemoglobin and bilirubin.

10.
  A method according to claim 3, wherein the nucleic acid is selected from the group consisting of DNA, RNA, mRNA, and cDNA.

11.
  A method according to claim 3, wherein the nucleic acid is eukaryotic DNA.

12.
  A method according to claim 3, wherein the molecular assay is selected from the group consisting of a polymerase chain reaction, a ligase chain reaction, nucleic acid sequence-based amplification, strand displacement amplification, and a genetic transformation test.

13.
  A method according to claim 3, wherein the molecular assay comprises a polymerase chain reaction.

14.
  A method of improving the signal response of a molecular assay of a nucleic acid-containing bodily fluid, the method comprising: contacting the nucleic acid-containing bodily fluid with a reagent consisting of from about 0.01 M to about 0.1 M of a divalent metal chelator and from about 0.1 M to 1.0 M of a chelator enhancing component selected from the group consisting of lithium chloride, sodium salicylate, and combinations thereof to form a preserved test sample, wherein the interference of a masking agent selected from the group consisting of a leukocyte esterase, a heme protein, a myoglobin analogue, a hemoglobin analogue, a myoglobin derivative, a hemoglobin derivative, a myoglobin oxidation product, a hemoglobin oxidation product, a myoglobin breakdown product, a hemoglobin breakdown product, a ferritin, methemoglobin, sulfhemoglobin, and bilirubin on the molecular assay is suppressed; extracting molecular analytes of interest from the preserved test sample; and conducting a molecular assay on the extracted molecular analytes of interest, wherein the signal response of the molecular assay is improved relative to a molecular assay performed without the reagent.

15.
  A method according to claim 14, wherein the divalent metal chelator is selected from the group consisting of ethylenediaminetetraacetic acid, imidazole, ethylenebis(oxyethylenenitriol)tetraacetic acid; iminodiacetate; and 1,2-bis(2-aminophenoxy)ethane-N,N,N',N'-tetraacetic acid; bis(5-amidino-2-benzimidazolyl)methane and salts thereof.

16.
  A method of improving the signal response of a molecular assay of a nucleic acid-containing bodily fluid, the method comprising: contacting the nucleic acid-containing bodily fluid with a reagent having from about 0.01 M to about 0.1 M of a divalent metal chelator and from about 0.1 M to 1.0 M of a chelator enhancing component selected from the group consisting of lithium chloride, sodium salicylate, sodium perchlorate, sodium thiocyanate, and combinations thereof to form a preserved test sample, wherein the interference of a masking agent selected from the group consisting of a leukocyte esterase, a heme protein, a myoglobin analogue, a hemoglobin analogue, a myoglobin derivative, a hemoglobin derivative, a myoglobin oxidation product, a hemoglobin oxidation product, a myoglobin breakdown product, a hemoglobin breakdown product, a ferritin, methemoglobin, sulfhemoglobin, and bilirubin on the molecular assay is suppressed; extracting molecular analytes of interest from the preserved test sample; and conducting a molecular assay on the extracted molecular analytes of interest, wherein the signal response of the molecular assay is improved relative to a molecular assay performed without the reagent.

17.
  A method according to claim 16, wherein the divalent metal chelator is selected from the group consisting of ethylenediaminetetraacetic acid, imidazole, ethylenebis(oxyethylenenitriol)tetraacetic acid; iminodiacetate; and 1,2-bis(2-aminophenoxy)ethane-N,N,N',N'-tetraacetic acid; bis(5-amidino-2-benzimidazolyl)methane and salts thereof.

18.
  A method according to claim 16, wherein the divalent metal chelator is selected from the group consisting of ethylenediaminetetraacetic acid and 1,2-bis(2-aminophenoxy)ethane-N,N,N',N'-tetraacetic acid, and salts thereof.

19.
  A method according to claim 16, wherein the masking agent is selected from the group consisting of a leukocyte esterase and a heme protein.

20.
  A method according to claim 19, wherein the heme protein is selected from the group consisting of a myoglobin analogue, a hemoglobin analogue, a myoglobin oxidation product, a hemoglobin oxidation product, a myoglobin breakdown product, and a hemoglobin breakdown product.

21.
  A method according to claim 16, wherein the masking agent is selected from the group consisting of a ferritin, methemoglobin, sulfhemoglobin and bilirubin.

22.
  A method according to claim 16, wherein the masking agent is selected from the group consisting of methemoglobin and bilirubin.

23.  A method according to claim 16, wherein the bodily fluid is selected from the group consisting of urine, blood, blood serum, amniotic fluid; cerebrospinal and spinal fluid; synovial fluid; conjunctival fluid; salivary fluid; vaginal fluid; stool; seminal fluid; lymph; bile; tears, and sweat.

24.
  A method according to claim 23, wherein the bodily fluid is urine.

25.
  A method according to claim 16, wherein the nucleic acid is selected from the group consisting of DNA, RNA, mRNA, and cDNA.

26.
  A method according to claim 16, wherein the nucleic acid is eukaryotic DNA.

27.
  A method according to claim 16, wherein the molecular assay is selected from the group consisting of a polymerase chain reaction, a ligase chain reaction, nucleic acid sequence-based amplification, strand displacement amplification, and a genetic transformation test.

28.
  A method according to claim 16, wherein the molecular assay comprises a polymerase chain reaction.

29.
  A method of suppressing the interference of a masking agent selected from the group consisting of a leukocyte esterase, a heme protein, a myoglobin analogue, a hemoglobin analogue, a myoglobin derivative, a hemoglobin derivative, a myoglobin oxidation product, a hemoglobin oxidation product, a myoglobin breakdown product, a hemoglobin breakdown product, a ferritin, methemoglobin, sulfhemoglobin, and bilirubin, on a molecular assay of a nucleic acid-containing bodily fluid, the method comprising: contacting the bodily fluid with a reagent consisting of from about 0.01 M to about 0.1 M of a chelator selected from the group consisting of ethylenediaminetetraacetic acid, imidazole, ethylenebis(oxyethylenenitriol)tetraacetic acid; iminodiacetate; and 1,2-bis(2 aminophenoxy)ethane-N,N,N',N' -tetraacetic acid; bis(5-amidino-2-benzimidazolyl)methane and salts or combinations thereof, and from about 0.1 M to 1.0 M of a chelator enhancing component selected from the group consisting of lithium chloride, sodium salicylate, and combinations thereof; thereby suppressing the interference of the masking agent on the molecular assay of the nucleic acid-containing bodily fluid.

30.
  A method of performing a molecular assay on a nucleic acid-containing bodily fluid, the method comprising: suppressing the interference of a masking agent in the fluid wherein the masking agent is selected from the group consisting of a leukocyte esterase, a heme protein, a myoglobin analogue, a hemoglobin analogue, a myoglobin derivative, a hemoglobin derivative, a myoglobin oxidation product, a hemoglobin oxidation product, a myoglobin breakdown product, a hemoglobin breakdown product, a ferritin, methemoglobin, sulfhemoglobin, and bilirubin, the suppressing comprising: contacting the bodily fluid with a reagent consisting of from about 0.01 M to about 0.1 M of a chelator selected from the group consisting of ethylenediaminetetraacetic acid, imidazole, ethylenebis(oxyethylenenitriol)tetraacetic acid; iminodiacetate; and 1,2-bis(2 aminophenoxy)ethane-N,N,N',N' -tetraacetic acid; bis(5-amidino-2-benzimidazolyl)methane and salts or combinations thereof, and from about 0.1 M to 1.0 M of a chelator enhancing component selected from the group consisting of lithium chloride, sodium salicylate, and combinations thereof; and performing the molecular assay on the bodily fluid wherein the masking agent is suppressed.
SMC:mbj

�Do you want to include this in the press release?





PAGE  
2

[image: image3.jpg]