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I. Introduction 

Petitioner Hologic, Inc. (“Petitioner” or “Hologic”) requests inter partes 

review (“IPR”) of claims 123 and 155-158 (“the challenged claims”) of U.S. Patent 

No. 6,221,581 (“the ’581 patent”; Ex. 1001) assigned to Enzo Life Sciences, Inc. 

(“Patent Owner” or “Enzo”) under 35 U.S.C. §§ 311-319 and 37 CFR § 42.100 et 

seq.  This Petition demonstrates that there is a reasonable likelihood that Petitioner 

will prevail in proving, by a preponderance of the evidence, that the challenged 

claims are unpatentable over the prior art. 

II. Grounds for Standing 

Petitioner certifies that the ’581 patent is available for IPR and that 

Petitioner and Gen-Probe Incorporated are not barred or estopped from requesting 

IPR of the challenged claims on the grounds identified below. 

III. Mandatory Notices 

A. Real Parties-in-Interest 

Hologic and Gen-Probe Incorporated are the real parties-in-interest. 

B. Related Matters 

Petitioner identifies the following judicial proceedings as related matters: 

Caption Number District Filed 

Enzo Life Sciences, Inc. v. 

Hologic, Inc. 
1:16-cv-00894-LPS-CJB D. Del. Oct. 3, 2016 
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Caption Number District Filed 

Enzo Life Sciences, Inc. v. 

Digene Corp. 
1:02-cv-00212-JJF D. Del. Mar. 20, 2002

 
C. Lead and Back-Up Counsel, and Service Information 

Lead counsel is M. Paul Barker (Reg. No. 32,013), 3300 Hillview Avenue, 

Palo Alto, CA  94304-1203, paul.barker@finnegan.com, (650)849-6620.  Backup 

counsel is Arpita Bhattacharyya (Reg. No. 63,681), 3300 Hillview Avenue, Palo 

Alto, CA  94304-1203, arpita.bhattacharyya@finnegan.com, (617)646-1676. 

Petitioner consents to electronic service of all documents at these email 

addresses and hologicipr2@finnegan.com. 

IV. Identification of Challenge and Precise Relief Requested 

The challenged claims are unpatentable and should be cancelled in view of 

the following grounds of unpatentability: 

Grounds of Unpatentability 

Ground 1 
Claims 123 and 155-158 are anticipated under 35 U.S.C. § 102(b) 

by Tyler (Ex. 1002). 

Ground 2 
Claims 123 and 155-158 are anticipated under 35 U.S.C. § 102(b) 

by Ryskov (Ex. 1004). 

Ground 3 Claims 123 and 155-157 would have been obvious under 35 
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Grounds of Unpatentability 

U.S.C. § 103(a) over Tyler (Ex. 1002), Noyes (Ex. 1005), and 

Gilham (Ex. 1006). 

Ground 4 

Claims 123 and 155-157 would have been obvious under 35 

U.S.C. § 103(a) over Ryskov (Ex. 1004), Noyes (Ex. 1005), and 

Gilham (Ex. 1006). 

 
V. Level of Ordinary Skill 

The ’581 patent’s purported effective filing date is April 27, 1984, based on 

the filing of U.S. Patent Application No. 06/605,022—the earliest application in 

the ’581 patent’s priority chain.  Ex. 1001. 

The application field for the ’581 patent is nucleic acids-based techniques, 

such as nucleic acid immobilization, hybridization, isolation, enrichment, 

purification, and detection.  Id.; Ex. 1009:¶23.  A person having ordinary skill in 

the art as of April 27, 1984 (“POSITA”) would have (1)  an advanced degree in 

organic chemistry, biochemistry, or a related field; (2) at least two years of 

experience in a chemistry or biochemistry laboratory and familiarity with nucleic 

acid chemistry; and (3) knowledge of conventional hybridization techniques and 

techniques for attaching nucleic acids to other moieties like solid supports or 

labels.  Ex. 1009:¶23.  This level of skill of a POSITA applies to all anticipation 

and obviousness analyses in this Petition.  Id.:¶21.  Furthermore, all conclusions 
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regarding anticipation and obviousness apply as of the April 27, 1984, filing date, 

as well as one year prior to that date (April 27, 1983).  Id. 

VI. State of the Art 

Before April 27, 1984, POSITAs routinely used hybridization of nucleic 

acids such as deoxyribonucleic acid (“DNA”) and ribonucleic acid (“RNA”) to 

detect, identify, and separate target genetic and other biological material in 

samples.  See, e.g., Ex. 1001:1:26-34 (citations omitted); Ex. 1005:301 (right col., 

first para.); Ex. 1009:¶¶24-27.  These hybridization methods enabled POSITAs to 

detect or identify a specific DNA or RNA sequence of interest.  See Ex. 1001:1:26-

34 (citations omitted); Ex. 1009:¶28.  In performing these methods, POSITAs 

routinely immobilized or captured nucleic acids to solid supports.  See, e.g., 

Ex. 1002; Ex. 1004; Ex. 1005; Ex. 1006; Ex. 1009:¶27.  Methods were also 

available for labeling nucleic acids.  See, e.g., Ex. 1001:7:44-8:16; Ex. 1009:¶28. 

Tyler and Ryskov disclose exemplary procedures for isolating or separating 

specific nucleic acids of interest in a sample using an mRNA probe.  Ex. 1002:147 

(Summary); Ex. 1004:1487 (Abstract); Ex. 1009:¶¶77, 122.  The mRNA probe has 

a first segment that hybridizes to the specific nucleic acid of interest to form a 

single-hybrid complex.  Ex. 1002:147 (Summary); Ex. 1004:1487 (Abstract); 

Ex. 1009:¶¶79, 118.  The mRNA probe has a second segment that then hybridizes 

to a nucleic acid that is immobilized on a solid support, thereby separating the 
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specific nucleic acid of interest in the sample.  Ex. 1002:147 (Summary); 

Ex. 1004:1487 (Abstract); Ex. 1009:¶¶80, 118. 

VII. The ’581 Patent and the Challenged Claims 

The ’581 patent issued from U.S. Patent Application No. 08/486,052, filed 

on June 7, 1995.  It claims priority to U.S. Application No. 06/605,022, filed on 

April 27, 1984.  Ex. 1001. 

The ’581 patent purports to “provide[] methods for the detection of genetic 

material such as DNA or RNA.”  Id.:3:23-24.  “The methods of the invention result 

in the formation of a double hybrid and/or a multihybrid.”  Id.:2:27-29.  This 

Petition applies prior art that was not of record during prosecution, including Tyler 

and Ryskov, that discloses the compositions and processes of the challenged 

claims as they are now interpreted by Patent Owner. 

The ’581 patent includes 158 claims, of which claims 123 and 155-158 are 

the “challenged claims.”  Id.:claims.  Independent claim 123 is directed to a 

“multihybrid complex composition.”  Id.  Claims 155 and 156 are each directed to 

“[a] process for forming the multihybrid complex composition of claim 123.”  Id.  

Independent claims 157 and 158 are each directed to “[a] process for separating or 

isolating a nucleic acid of interest in a sample.”  Id. 



Petition for Inter Partes Review of U.S. Patent No. 6,221,581 
 

- 6 - 

VIII. Claim Construction 

In an IPR, an unexpired patent claim generally receives the “broadest 

reasonable construction in light of the specification of the patent in which it 

appears.”  37 CFR § 42.100(b).  For the following terms, the analyses in this 

Petition are based on the following interpretations. 

A. “Multihybrid Complex Composition” (Claims 123, 155, 156) 

Claims 123, 155, and 156 recite “multihybrid.”  Ex. 1001:claims.  The ’581 

patent defines a multihybrid as an interconnection of double hybrids.  Id.:3:42-45.  

It defines a double hybrid as “compris[ing] two polynucleotide probes joined by 

their hybridization to the target genetic material.”  Id.:3:35-39. 

1. Proposed Constructions from Related Litigation 

In the related litigation, Petitioner has proposed that “multihybrid” in 

claims 123, 155, and 156 be construed as “multiple, interconnected ‘double 

hybrids,’ with each double hybrid comprising two polynucleotides joined by their 

hybridization to the nucleic acid of interest.”  Ex. 1012:1.  Petitioner has proposed 

that “complex” in claims 123 and 155-158 means “multiple nucleic acid strands 

held together by noncovalent binding between complementary portions.”  Id. 

Patent Owner has asserted that no construction is necessary for 

“multihybrid,” or, in the alternative, that it should be construed as “[a]n entity 

formed by more than two nucleic acid strands having segments hybridized to each 
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other.”  Ex. 1013:2.  Patent Owner has proposed that “complex” in claims 123 and 

155-158 means “an entity formed by non-covalent binding.”  Id.:1. 

The analyses in this Petition are based on Patent Owner’s claim construction 

positions regarding “multihybrid” and “complex.” 

2. Patent Owner’s Infringement Position 

Patent Owner has taken the infringement position that “multihybrid” does 

not require that both the third nucleic acid (strand III of claims 123, 155, and 156) 

and the immobilized nucleic acid (strand II of claims 123, 155, and 156) hybridize 

to the nucleic acid of interest (strand I of claims 123, 155, and 156).  E.g., 

Ex. 1014:8-21, 33, 40 of 214.  Patent Owner has instead asserted that 

“multihybrid” requires that only the third nucleic acid (strand III) hybridize to the 

nucleic acid of interest (strand I).  E.g., id. 

For example, Patent Owner asserts that claims 123, 155, and 156 encompass 

the structure depicted in Figure 1 below.  E.g., id.:20 of 214.  In this Figure, 

probe b (strand III of claims 123, 155, and 156) hybridizes to the nucleic acid of 

interest c (strand I of claims 123, 155, and 156) but immobilized probe a (strand II 

of claims 123, 155, and 156) does not hybridize to the nucleic acid of interest c.  

E.g., id. 
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Figure 1.  Copied from Patent Owner’s Contentions.  Ex. 1014:20 

of 214. 

Although Petitioner disagrees with Patent Owner’s infringement position, 

the analyses in Grounds 1-4 addressing claims 123, 155, and 156 are based on 

Patent Owner’s interpretation of “multihybrid” as including instances where 

strand II hybridizes to strand III but strand II need not hybridize to the nucleic acid 

of interest I. 

B. “Capable of Providing a Capturing Domain” (Claims 123, 155, 
156) 

Claim 123 recites “capable of providing a capturing domain,” and dependent 

claims 155 and 156 recite “[a] process for forming the multihybrid complex 

composition of claim 123.”  Ex. 1001:claims.  The ’581 patent does not define 

“capable of providing a capturing domain” or use the word “domain” in the 

specification.  Id.. 
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1. Proposed Constructions from Related Litigation 

In the related litigation, Petitioner has taken the position that “capable of 

providing a capturing domain, a signaling domain, or both” in claims 123, 155, and 

156 is indefinite.1  Ex. 1012:1.  Petitioner has proposed that “capturing domain” 

means “a region of the formed complex that includes one member of a high 

specificity affinity binding pair.”  Id. 

Patent Owner has proposed that “capable of providing a capturing domain, a 

signaling domain, or both” in claims 123, 155, and 156 means “capable of 

providing a portion of the complex capable of separating or isolating said formed 

complex, a portion of the complex capable of generating a signal, or both.”  

Ex. 1013:2.  Patent Owner has proposed that “capturing domain” means “portion 

of the complex capable of separating or isolating said formed complex.”  Id. 

2. Constructions Used 

This Petition addresses two possible constructions as discussed below, 

without explaining all the reasons why “capable of providing a capturing domain” 

is indefinite. 

                                           
1 Petitioner has not included this or any other indefiniteness or written 

description arguments in this Petition because the IPR procedure does not permit 

them.  Petitioner may raise such arguments in other proceedings. 
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a. In Anticipation Grounds 1 and 2 

Patent Owner may argue that “capable of providing a capturing domain” is 

met by strand III already hybridized to the immobilized strand II as shown in 

Figure 2 from the Nelson Declaration (copied below).  Ex. 1009:¶41 (Fig.2). 

 
Nelson Figure 2.  Two-Hybrid Complex Comprising Three 
Strands of Nucleic Acids Attached to a Solid Support “O.”  

Ex. 1009:¶41 (Fig.2). 

Such a construction is improper, because after strand II hybridizes to 

strand III (which is already hybridized to the nucleic acid of interest (strand I)) to 

form the two-hybrid complex, strand II is no longer “capable of” capture.  But in 

the event that “capable of providing a capturing domain” is interpreted to include 

strand II already hybridized to strand III, Grounds 1 and 2 show that claims 123, 

155, and 156 are anticipated. 
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b. In Obviousness Grounds 3 and 4 

If “capable of providing a capturing domain” is construed as not 

encompassing the hybridization of the immobilized strand II to the third strand III, 

claims 123, 155, and 156 would have been obvious under Patent Owner’s 

infringement position.  In the related litigation, Patent Owner has asserted that a 

complex “capable of providing a capturing domain” is met by the two-hybrid 

complex shown in Figure 2 above, where strand a (strand II of claims 123, 155, 

and 156) is bound to a magnetic particle 10.  Ex. 1014:32-33 of 214.  Patent Owner 

contends that the strand bound to the magnetic particle allows the two-hybrid 

complex to be captured out of solution by applying a magnetic force to move the 

complex bound to the particle to the wall of the reaction tube.  Id. 

Although Petitioner disagrees with Patent Owner’s infringement position, 

the analyses in obviousness Grounds 3 and 4 concerning claims 123, 155, and 156 

are based on Patent Owner’s interpretation of a complex “capable of providing a 

capturing domain” as including a complex with two hybrids between three strands 

that is immobilized on a magnetic bead that can be moved to wall of a reaction 

container via magnetic force. 

C. “Capable of Providing…a Signaling Domain” (Claims 123, 155, 
156) 

Claim 123 recites “capable of providing…a signaling domain,” and 

dependent claims 155 and 156 recite “[a] process for forming the multihybrid 
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complex composition of claim 123.”  Ex. 1001:claims.  The ’581 patent does not 

define “capable of providing…a signaling domain” or use the word “domain” in 

the specification.  Id. 

1. Proposed Constructions from Related Litigation 

In the related litigation, Petitioner has taken the position that “capable of 

providing a capturing domain, a signaling domain, or both” in claims 123, 155, and 

156 is indefinite.  Ex. 1012:1.  Petitioner has proposed that “signaling domain” 

means “a moiety capable of generating a signal.”  Id. 

Patent Owner has proposed that “capable of providing a capturing domain, a 

signaling domain, or both” means “capable of providing a portion of the complex 

capable of separating or isolating said formed complex, a portion of the complex 

capable of generating a signal, or both.”  Ex. 1013:2.  Patent Owner has proposed 

that “signaling domain” means “portion of the complex capable of generating a 

signal.”  Id. 

Without addressing why “capable of providing…a signaling domain” is 

indefinite, it would appear that Patent Owner’s construction encompasses the ’581 

patent’s definition of “moiety that is capable of creating a signal.”  The ’581 patent 

defines this term as “encompassing virtually any of the signal generating systems 

used in the prior art and any system to be developed in the future.”  Ex. 1001:6:33-

35.  The patent identifies dyes, radioactive molecules, chemiluminescent materials, 
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fluorescent materials, phosphorescent materials, or “an enzyme linked system” as 

exemplary moieties.  Id.:6:36-40.  Thus, the analyses in Grounds 1-4 are based on 

the understanding that the term “capable of providing…a signaling domain” 

encompasses complexes with one of the patent’s exemplary moieties, including 

radioactive molecules. 

D. “Capturing or Collecting Said Complex [or First Formed 
Complex] to a Solid Support” (Claims 155-158) 

Claims 155 and 157 recite “capturing or collecting said complex to a solid 

support.”  Id.:claims.  Claims 156 and 158 recite “capturing or collecting said first 

formed complex to a solid support.”  Id. 

1. Proposed Constructions from Related Litigation 

In the related litigation, Petitioner has proposed that “capturing or collecting 

said complex [or first formed complex] to a solid support” in claims 155-158 

means “removing or isolating the complex which previously was formed in 

solution onto a solid support using affinity binding and affinity binding pairs.”  

Ex. 1012:2.  Petitioner has proposed that “solid support” means “solid matrix that 

is not dispersed in solution.”  Id. 

Patent Owner has taken the position that “capturing or collecting said 

complex [or first formed complex] to a solid support” in claims 155-158 does not 

require construction, or in the alternative, that it should be construed as “bringing 
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said complex into contact with a solid support.”  Ex. 1013:2.  Patent Owner has 

proposed that “solid support” means “solid structure.”  Id.:1. 

2. Constructions Used 

The analyses in this Petition are based on Patent Owner’s claim construction 

positions as to “capturing or collecting said [first] complex to a solid support.” 

a. In Anticipation Grounds 1 and 2 for Claims 155 and 
157 

Claims 155 and 157 recite “capturing or collecting of said complex to a solid 

support,” where “said complex” is the previously formed two-hybrid complex 

involving the three strands.  This term should require capture or collection of the 

already-formed two-hybrid complex, and should not include capture or collection 

of the single-hybrid complex of strands III and I of claim 155 (strands a and c of 

claim 157) to the immobilized strand II of claim 155 (strand b of claim 157).  But 

in the event Patent Owner argues that “capturing or collecting of said complex to a 

solid support” includes capture or collection of the single-hybrid complex to a 

solid support via hybridization with the immobilized strand II of claim 155 

(strand b of claim 157), Grounds 1 and 2 show that claims 155 and 157 are 

anticipated. 

b. In Obviousness Grounds 3 and 4 for Claims 155 and 
157 

Patent Owner has taken the infringement position that “capturing or 

collecting said complex to a solid support” in claims 155 and 157 includes 



Petition for Inter Partes Review of U.S. Patent No. 6,221,581 
 

- 15 - 

applying a magnetic force to pull a two-hybrid complex to the wall of a reaction 

tube, where the complex includes two hybrids between three strands and the 

complex is immobilized on a magnetic particle.  Ex. 1014:39, 68 of 214.  Patent 

Owner argues that the “solid support” is the reaction tube, and that the term is met 

by capturing or collecting the complex out of solution via magnetic force that pulls 

the magnetic particles bound to the complex to the wall of the reaction tube.  Id.. 

Although Petitioner disagrees with Patent Owner’s claim construction and 

infringement positions as to “capturing or collecting said complex to a solid 

support,” the analyses in obviousness Grounds 3 and 4 are based on those 

positions. 

IX. The Challenged Claims Are Unpatentable Over the Prior Art 

Pursuant to 37 CFR § 42.104(b)(4), Petitioner now explains how the 

challenged claims are unpatentable under the asserted grounds.  Petitioner’s 

supporting evidence, and the relevance of the evidence to the challenges raised, are 

identified pursuant to 37 CFR § 42.104(b)(5).  The supporting evidence includes a 

declaration from expert Norman Nelson, Ph.D. (Ex. 1009). 

A. The Law of Anticipation and Obviousness 

Anticipation requires disclosure of each claim limitation in a single prior art 

reference, either explicitly or inherently.  In re Omeprazole Patent Litig., 483 F.3d 

1364, 1371 (Fed. Cir. 2007). 
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Obviousness is a conclusion of law based on underlying factual inquiries:  

(1) the scope and content of the prior art, (2) the differences between the prior art 

and the claimed subject matter as a whole, (3) the level of skill in the art, and 

(4) objective evidence of nonobviousness.  KSR Int’l Co. v. Teleflex Inc., 550 U.S. 

398, 421 (2007).  For a pre-AIA patent like the ’581 patent, the obviousness 

analysis looks to the state of the art at the time the invention was made.  In re 

Wesslau, 353 F.2d 238, 241 (CCPA 1965).  “An obviousness finding [is] 

appropriate where the prior art ‘contained detailed enabling methodology for 

practicing the claimed invention, a suggestion to modify the prior art to practice 

the claimed invention, and evidence suggesting that it would be successful.’”  In re 

Kubin, 561 F.3d 1351, 1360 (Fed. Cir. 2009) (quoting In re O’Farrell, 853 F.2d 

894, 902 (Fed. Cir. 1988)).  “Obviousness does not require absolute predictability 

of success….All that is required is a reasonable expectation of success.”  

O’Farrell, 853 F.2d at 903-04.  In an obviousness analysis, one “must ask whether 

the improvement is more than the predictable use of prior art elements according to 

their established functions.”  KSR, 550 U.S. at 417.  Applying a known technique 

to improve a product or process “is obvious unless its actual application is beyond 

[the level of ordinary skill in the art].”  Id. 
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B. Ground 1:  Claims 123 and 155-158 are anticipated under 35 
U.S.C. § 102(b) by Tyler (Ex. 1002). 

1. Tyler’s R-loop enrichment procedure 

Tyler was published in the scientific journal Gene in 1980 as shown on the 

copy presented as Ex. 1002.  Ex. 1009:¶76; Ex. 1010:¶¶14-15.  Because Tyler was 

published more than one year before the purported effective filing date of the ’581 

patent (April 27, 1984), it is prior art to the ’581 patent claims under 35 U.S.C. 

§ 102(b). 

Tyler discloses “a procedure for enriching DNA for specific sequences that 

is based on R-looping.”  Ex. 1002:147 (Summary (citing Ex. 1003)); see also 

Ex. 1009:¶77.  R-loops are structures that form under certain conditions when 

RNA hybridizes to double-stranded DNA (“ds-DNA”) by displacing one of the 

strands of the ds-DNA.  Ex. 1002:147 (Summary); Ex. 1003:2294 (Abstract); 

Ex. 1009:¶77.  Tyler’s Figure 1 (Figure 5 in the Nelson Declaration, copied below) 

depicts Tyler’s R-loop enrichment procedure.  Ex. 1002:148 (Fig.1); Ex. 1009:¶77 

(Fig.5). 
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Nelson Figure 5.  Copy of Figure 1 of Tyler, Captioned “The 

Schematic Representation of the Isolation of R-Loops as a Gene 
Enrichment Procedure.”  Ex. 1002:148 (Fig.1); Ex. 1009:¶77 

(Fig.5). 

As shown in Nelson Figure 5, Tyler’s enrichment procedure involves 

forming R-loops “with the DNA using mRNAs containing the sequence of interest 
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and then isolat[ing the R-loops] on poly(U)-sepharose via the poly(A) tail of the 

mRNA.”  Ex. 1002:147 (Summary); Ex. 1009:¶78. 

Dr. Nelson explains this method in more detail.  The mRNA has (i) a 

poly(A) tail (i.e., a segment of consecutive adenine (“A”) nucleotides on one end 

of natural mRNA); and (ii) a sequence of interest that hybridizes to the 

complementary sequence of interest of the target ds-DNA.  Ex. 1002:147 

(Summary); Ex. 1009:¶78.  This is shown by Figure 6 of the Nelson Declaration 

(copied below), where the sequence of interest is depicted by dashes and the 

poly(A) tail is depicted as “AAA.” 

 
Nelson Figure 6.  mRNA Includes Sequence of Interest and 

Poly(A) Tail.  Ex. 1009:¶78 (Fig.6). 

The R-loop is formed between the mRNA and the nucleic acid of interest 

(ds-DNA) as shown in Tyler’s Figure 1 (excerpted as Figure 7 of the Nelson 

Declaration, copied below).  Ex. 1002:148 (Fig.1); Ex. 1009:¶79 (Fig.7).  The ds-

DNA of interest is shown by the solid lines and the complementary sequence of 

interest of the mRNA is shown by the dashed lines.  Ex. 1009:¶79. 



Petition for Inter Partes Review of U.S. Patent No. 6,221,581 
 

- 20 - 

 
Nelson Figure 7.  Extracted from Figure 1 of Tyler.  Ex. 1002:148 

(Fig.1); Ex. 1009:¶79 (Fig.7). 

The R-loop—the mRNA hybridized to the ds-DNA of interest—is then 

separated from DNA not in an R-loop by hybridizing the mRNA poly(A) tail to 

poly(U) (a segment of consecutive uracil (“U”) nucleotides) that is immobilized to 

a solid support sepharose column.  Ex. 1009:¶80.  This is shown in Figure 1 of 

Tyler (excerpted as Figure 8 of the Nelson Declaration, copied below).  

Ex. 1002:148 (Fig.1); Ex. 1009:¶80 (Fig.8). 

 
Nelson Figure 8.  Extracted from Figure 1 of Tyler.  Ex. 1002:148 

(Fig.1); Ex. 1009:¶80 (Fig.8). 

Tyler reports actual experiments carrying out its enrichment procedure.  

Ex. 1009:¶81.  From these examples, Tyler concludes that its procedure “is a 
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simple and effective method for enriching both cloned and uncloned DNA for 

specific sequences.”  Ex. 1002:152 (right col., fourth para.); see also Ex. 1009:¶81. 

For example, Tyler discloses a “model experiment” that gave 100 to 200-

fold enrichment of mouse genomic kappa sequences.  Ex. 1002:147 (Summary); 

Ex. 1009:¶82.  In this example, Tyler sought to and recovered pM41K1 DNA in 

the presence of mRNA.  Ex. 1002:151 (left col., first para.); Ex. 1009:¶82.  Tyler 

recovered approximately 50% of the pM41K1 DNA when mRNA was present 

during R-looping and none when it was absent, showing that the enrichment 

procedure worked.  Ex. 1002:151 (left col., first para.); Ex. 1009:¶82.  As set forth 

in the enrichment procedure, Tyler’s model experiment involved recovering the R-

loops using poly(U)-sepharose.  Ex. 1002:150 (right col., first para.); Ex. 1009:¶82. 

2. Tyler anticipates claim 123 

Tyler’s enrichment procedure forms a complex that includes every limitation 

of claim 123.  Ex. 1009:¶83. 

a. “A multihybrid complex composition which 
comprises three or more nucleic acid strands and two 
or more separate and mutually exclusive hybrids” 

Tyler’s enrichment procedure forms a multihybrid complex that includes 

three nucleic acid strands:  ds-DNA of interest, poly(U), and mRNA that includes a 
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sequence of interest and a poly(A) tail.2  Ex. 1002:148 (Fig.1); Ex. 1009:¶84.  The 

complex also includes two separate and mutually exclusive hybrids:  one between 

the ds-DNA of interest and the mRNA sequence of interest, and another between 

the mRNA poly(A) tail and the poly(U).  Ex. 1002:148 (Fig.1); Ex. 1009:¶84. 

Tyler thus discloses “[a] multihybrid complex composition which comprises 

three or more nucleic acid strands and two or more separate and mutually exclusive 

hybrids in said complex.”  Ex. 1001:claim 123. 

b. “(I) at least one strand being a nucleic acid of interest 
or derived therefrom and being capable of forming at 
least one hybrid with at least one of said other nucleic 
acid strands” 

As discussed in section XI(B)(1), Tyler’s R-loop enrichment procedure 

involves ds-DNA of interest that is capable of forming a hybrid with mRNA to 

form R-loops.  Ex. 1009:¶¶79, 85.  This is shown in Tyler’s Figure 1 (excerpted as 

Figure 7 of the Nelson Declaration, copied below).  Ex. 1002:148 (Fig.1); 

Ex. 1009:¶¶79 (Fig.7), 85. 

                                           
2 The DNA and mRNA contain complements of the sequence of interest.  

Ex. 1009:¶69. 
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Nelson Figure 7.  Extracted from Figure 1 of Tyler.  Ex. 1002:148 

(Fig.1); Ex. 1009:¶79 (Fig.7). 

Tyler thus discloses “(I) at least one strand being a nucleic acid of interest or 

derived therefrom and being capable of forming at least one hybrid with at least 

one of said other nucleic acid strands.”  Ex. 1001:claim 123. 

c. “(II) at least one strand being fixed or immobilized to 
a solid support or being capable of fixation or 
immobilization to a solid support, and being capable 
of forming at least one hybrid with a third strand 
(III)” 

As discussed in section XI(B)(1), Tyler’s enrichment procedure involves 

poly(U) that is immobilized to a sepharose solid support and that is capable of 

forming a hybrid with the mRNA poly(A) tail.  Ex. 1009:80, 86.  This is shown in 

Figure 1 of Tyler (excerpted as Figure 8 of the Nelson Declaration, copied below).  

Ex. 1002:148 (Fig.1); Ex.1009:¶¶80 (Fig.8), 86. 
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Nelson Figure 8.  Extracted from Figure 1 of Tyler.  Ex. 1002:148 

(Fig.1); Ex. 1009:¶80 (Fig.8). 

Tyler thus discloses “(II) at least one strand being fixed or immobilized to a 

solid support or being capable of fixation or immobilization to a solid support, and 

being capable of forming at least one hybrid with a third strand (III).”  

Ex. 1001:claim 123. 

d. “(III) said third strand being capable of forming a 
complex comprising at least two hybrids with at least 
two other strands” 

As discussed in section XI(B)(1), Tyler’s enrichment procedure involves 

mRNA that includes a sequence of interest that hybridizes with the ds-DNA of 

interest, and a poly(A) tail that hybridizes with the poly(U).  Ex. 1009:¶¶79, 87.  

This is shown in Tyler’s Figure 1 (excerpted as Figure 8 of the Nelson Declaration, 

copied below).  Ex. 1002:148 (Fig.1); Ex. 1009:¶¶79 (Fig.7), 87. 
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Nelson Figure 8.  Extracted from Figure 1 of Tyler.  Ex. 1002:148 

(Fig.1); Ex. 1009:¶80 (Fig.8). 

Tyler thus discloses “(III) said third strand being capable of forming a 

complex comprising at least two hybrids with at least two other strands.”  

Ex. 1001:claim 123. 

e. “formed complex is capable of providing a capturing 
domain, a signaling domain, or both” 

Tyler’s enrichment procedure forms a complex that is capable of providing a 

signaling domain.  Ex. 1009:¶88.  As discussed in the Claim Construction section 

above, the analyses in this Ground 1 are based on construing the phrase “capable of 

providing…a signaling domain” in claims 123, 155, and 156 as encompassing 

complexes with one of the patent’s exemplary moieties, including radioactive 

molecules. 

Tyler reports that the R-loop enrichment technique resulted in selective 

recovery of pM41K1 DNA that was labeled with the radioactive molecule tritium 

(“3H”).  Ex. 1002:151 (left col., first full para.); Ex. 1009:¶88.  As Dr. Nelson 
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explains, Tyler’s discussion of the selective recovery of 3H-labeled pM41K1 DNA 

is in a paragraph that refers to Fig. 2B at page 150, which includes a legend that 

describes how the R-loop procedure was performed.  Ex. 1002:151 (left col., first 

full para.); Ex. 1009:¶89.  Dr. Nelson explains how the description of the 

experiment in the Fig. 2B legend conveys that the sample pMK41K1 DNA was 

labeled with 3H prior to the mRNA forming an R-loop with the pMK41K1 DNA.  

Ex. 1002:150 (Fig.2B); Ex. 1009:¶90.  The experiment included forming that R-

loop and then capturing the radiolabeled R-loop complex by hybridizing the 

mRNA poly(A) tail in the complex with poly(U) immobilized on a sepharose 

column.  Ex. 1002:151 (left col., first full para.); Ex. 1009:¶¶91-92. 

As Dr. Nelson explains, “when the two-hybrid complex was formed between 

the 3H-labeled pM41K1 DNA, the mRNA, and the poly(U) immobilized on the 

sepharose, the complex was labeled with radioactive molecules.”  Ex. 1009:¶92.  

Accordingly, the immobilized complex was “capable of providing…a signaling 

domain.”  Id. 

Another basis for finding anticipation is based on the alternative language 

that the complex be capable of providing “a capturing domain” in claim 123.  If 

that term is interpreted to include strand II already hybridized to strand III as 

discussed in the Claim Construction section above, Tyler’s formed complex shows 

that limitation.  Ex. 1009:¶94.  Tyler’s enrichment procedure involves forming a 



Petition for Inter Partes Review of U.S. Patent No. 6,221,581 
 

- 27 - 

hybrid between the ds-DNA of interest (strand I) and the mRNA (strand III), and 

then separating that hybrid from unhybridized ds-DNA by carrying out a second 

hybridization between the mRNA poly(A) tail and poly(U) (strand II) that is 

immobilized on a sepharose solid support.  Ex. 1002:148 (Fig.1); Ex. 1009:¶94. 

Tyler thus discloses that the “formed complex is capable of providing a 

capturing domain, a signaling domain, or both.”  Ex. 1001:claim 123. 

3. Tyler anticipates claim 155 

Tyler’s enrichment procedure includes every limitation of dependent 

claim 155.  Ex. 1009:¶101.  Claim 155 is directed to “a process for forming the 

multihybrid complex composition of claim 123.”  Ex. 1001.  As discussed in 

section XI(B)(2), Tyler’s enrichment procedure forms a complex that includes 

every limitation of claim 123 under the claim construction applied in that section.  

Tyler’s procedure includes the three steps of claim 155. 

a. “providing said strands (I), (II) and (III)” 

As discussed in sections XI(B)(1) and (2), Tyler’s enrichment procedure 

involves providing ds-DNA of interest (strand I), poly(U) (strand II), and mRNA 

(strand III).  Ex. 1009:¶ 101.  Thus, Tyler discloses “providing said strands (I), (II) 

and (III).”  Ex. 1001:claim 155. 



Petition for Inter Partes Review of U.S. Patent No. 6,221,581 
 

- 28 - 

b. “forming a mixture comprising said strands (I), (II) 
and (III) under hybridizing conditions to form a 
complex comprising at least two hybrids” 

As discussed in sections XI(B)(1) and (2), Tyler’s enrichment procedure 

involves forming a mixture of ds-DNA of interest (strand I), poly(U) (strand II), 

and mRNA (strand III) under hybridizing conditions to form a complex comprising 

two hybrids—one between the ds-DNA of interest (strand I) and the mRNA 

(strand III), and a second between the mRNA (strand III) and the poly(U) 

(strand II).  Ex. 1009:¶102.  Thus, Tyler discloses “forming a mixture comprising 

said strands (I), (II) and (III) under hybridizing conditions to form a complex 

comprising at least two hybrids.”  Ex. 1001:claim 155. 

c. “capturing or collecting said complex to a solid 
support” 

As discussed in sections XI(B)(1) and (2), Tyler’s enrichment procedure 

involves capturing or collecting the complex to a solid support.  Ex. 1009:¶103.  

Tyler’s enrichment procedure involves forming a hybrid between ds-DNA of 

interest (strand I) and mRNA (strand III).  Ex. 1002:148 (Fig.1); Ex. 1009:¶103.  

This single hybrid is captured or collected to a sepharose solid support via 

hybridization between the mRNA poly(A) tail and the poly(U) that is immobilized 

to the solid support sepharose column.  Ex. 1002:148 (Fig.1); Ex. 1009:¶103.  The 

result is capture or collection of the double-hybrid complex involving the ds-DNA 

of interest (strand I), the poly(U) (strand II), and the mRNA (strand III) to the solid 
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support.  Ex. 1002:148 (Fig.1); Ex. 1009:¶103.  Thus, Tyler discloses “capturing or 

collecting said complex to a solid support.”  Ex. 1001:claim 155. 

4. Tyler anticipates claim 156 

Tyler’s enrichment procedure includes every limitation of dependent 

claim 156.  Ex. 1009:¶101.  Claim 156 is directed to “a process for forming the 

multihybrid complex composition of claim 123.”  Ex. 1001.  As discussed in 

section XI(B)(2), Tyler’s enrichment procedure forms a complex that includes 

every limitation of claim 123 under the claim constructions applied in that section.  

Tyler’s enrichment procedure includes the three steps of claim 156. 

a. “providing said strands (I), (II) and (III)” 

As discussed in sections XI(B)(1) and (2), Tyler’s enrichment procedure 

involves providing ds-DNA of interest (strand I), poly(U) (strand II), and mRNA 

(strand III).  Ex. 1009:¶ 101.  Thus, Tyler discloses “providing said strands (I), (II) 

and (III).”  Ex. 1001:claim 156. 

b. “forming a mixture comprising said strands (I) and 
(III) under hybridizing conditions to form a first 
complex comprising at least one hybrid” 

As discussed in sections XI(B)(1) and (2), Tyler’s enrichment procedure 

involves forming a mixture of ds-DNA of interest (strand I) and mRNA (strand III) 

under hybridizing conditions to form a first complex comprising a hybrid between 

the ds-DNA of interest (strand I) and the mRNA (strand III).  Ex. 1009:¶105.  

Thus, Tyler discloses “forming a mixture comprising said strands (I) and (III) 
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under hybridizing conditions to form a first complex comprising at least one 

hybrid.”  Ex. 1001:claim 156. 

c. “capturing or collecting said first formed complex to 
a solid support by contacting with strand (II)” 

As discussed in sections XI(B)(1) and (2), Tyler’s enrichment procedure 

involves capturing and collecting the first formed complex comprising the hybrid 

between the ds-DNA of interest (strand I) and the mRNA (strand III) by contacting 

it with poly(U) (strand II) that is immobilized to the solid support, which results in 

the mRNA poly(A) tail hybridizing to the poly(U).  Ex. 1009:¶106.  Thus, Tyler 

discloses “capturing or collecting said first formed complex to a solid support by 

contacting with strand (II).”  Ex. 1001:claim 156. 

5. Tyler anticipates claim 157 

Tyler’s enrichment procedure includes every limitation of claim 157.  

Ex. 1009:¶107.  Claim 157 is directed to “[a] process for separating or isolating a 

nucleic acid of interest in a sample.”  Ex. 1001.  As discussed in section XI(B)(1), 

Tyler’s enrichment procedure is a process for separating or isolating a nucleic acid 

of interest.  Ex. 1009:¶107.  The procedure includes the three steps of claim 157. 

a. “providing three or more nucleic acid strands [(a), 
(b), and (c)]” 

As discussed in section XI(B)(1), Tyler’s R-loop enrichment procedure 

involves providing ds-DNA of interest (strand c), poly(U) (strand b), and mRNA 

(strand a).  Ex. 1009:¶108.  As shown in Tyler’s Figure 1 (excerpted as Figure 7 of 
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the Nelson Declaration, copied below), the ds-DNA of interest (strand c) is capable 

of forming a hybrid with the mRNA (strand a) to form R-loops.  Ex. 1002:147 

(Summary), 148 (Fig.1); Ex. 1009:¶¶79 (Fig.7), 108. 

 
Nelson Figure 7.  Extracted from Figure 1 of Tyler.  Ex. 1002:148 

(Fig.1); Ex. 1009:¶79 (Fig.7). 

As shown in Figure 1 of Tyler (excerpted as Figure 8 of the Nelson 

Declaration, copied below), the poly(U) (strand b) is immobilized to a sepharose 

solid support and is capable of forming a hybrid with the mRNA poly(A) tail 

(strand a).  Ex. 1002:147 (Summary), 148 (Fig.1); Ex. 1009:¶¶80 (Fig.8), 108.  The 

mRNA (strand a) includes a sequence of interest that hybridizes with the ds-DNA 

of interest (strand c), and a poly(A) tail that hybridizes with the poly(U) (strand b).  

Ex. 1002:147 (Summary), 148 (Fig.1); Ex. 1009:¶¶80, 108. 
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Nelson Figure 8.  Extracted from Figure 1 of Tyler.  Ex. 1002:148 

(Fig.1); Ex. 1009:¶80 (Fig.8). 

Tyler thus discloses “providing three or more nucleic acid strands” as 

required by part (1) of claim 157: 

(a) Tyler’s mRNA is a first nucleic acid strand that is capable of forming a 

complex comprising at least two hybrids with at least two other of said nucleic acid 

strands, one of said at least two other nucleic acid strands being a nucleic acid of 

interest or a portion thereof or being derived from a nucleic acid of interest; 

(b) Tyler’s poly(U) is a second nucleic acid strand that is fixed or 

immobilized to a solid support and that is capable of forming a hybrid with the first 

nucleic acid strand (a) (Tyler’s mRNA); and 

(c) Tyler’s ds-DNA is a third nucleic acid strand contained in a sample that 

comprises a nucleic acid of interest or a portion thereof or being derived therefrom 

and that is capable of forming a hybrid with the first nucleic acid strand (a) 

(Tyler’s mRNA).  Ex. 1009:¶ 108. 
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b. “forming a mixture comprising said nucleic acid 
strands (a), (b) and (c) under hybridizing conditions 
to form a complex comprising at least two hybrids” 

As discussed in section XI(B)(1) above, Tyler’s enrichment procedure 

involves forming a mixture of ds-DNA of interest (strand c), poly(U) (strand b), 

and mRNA (strand a) under hybridizing conditions to form a complex comprising 

two hybrids—one between the ds-DNA of interest (strand c) and the mRNA 

(strand a), and a second between the mRNA (strand a) and the poly(U) (strand b).  

Ex. 1009:¶ 109.  Thus, Tyler discloses “forming a mixture comprising said nucleic 

acid strands (a), (b) and (c) under hybridizing conditions to form a complex 

comprising at least two hybrids.”  Ex. 1001:claim 157. 

a. “capturing or collecting said complex to a solid 
support, thereby separating or isolating said nucleic 
acid of interest in the sample” 

As discussed in section XI(B)(1) above, Tyler’s enrichment procedure 

involves capturing or collecting the complex to a solid support.  Tyler’s enrichment 

procedure involves forming a hybrid between ds-DNA of interest (strand c) and 

mRNA (strand a).  Ex. 1009:¶110.  This single hybrid is captured or collected to a 

sepharose solid support via hybridization between the mRNA poly(A) tail and the 

poly(U) that is immobilized to the solid support sepharose column.  Ex. 1002:148 

(Fig.1); Ex. 1009:¶110.  The result is capture or collection of the double-hybrid 

complex involving the ds-DNA of interest (strand c), the poly(U) (strand b), and 
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the mRNA (strand a) to a solid support.  Ex. 1002:148 (Fig.1); Ex. 1009:¶110.  

This capture separates or isolates the ds-DNA of interest (strand c) in the sample.  

Ex. 1002:148 (Fig.1); Ex. 1009:¶90.  Thus, Tyler discloses “capturing or collecting 

said complex to a solid support, thereby separating or isolating said nucleic acid of 

interest in the sample.”  Ex. 1001:claim 157. 

6. Tyler anticipates claim 158 

Tyler’s enrichment procedure includes every limitation of claim 158.  

Ex. 1009:¶107.  Claim 158 is directed to “[a] process for separating or isolating a 

nucleic acid of interest in a sample.”  Ex. 1001.  As discussed in section XI(B)(1) 

above, Tyler’s enrichment procedure is a process for separating or isolating a 

nucleic acid of interest.  Tyler’s enrichment procedure includes the three steps of 

claim 158. 

a. “providing three or more nucleic acid strands [(a), 
(b), and (c)]” 

As discussed in section XI(B)(1) above, Tyler’s R-loop enrichment 

procedure involves providing ds-DNA of interest (strand c), poly(U) (strand b), 

and mRNA (strand a).  Ex. 1009:¶108.  As shown in Tyler’s Figure 1 (excerpted as 

Figure 7 of the Nelson Declaration, copied below), the ds-DNA of interest 

(strand c) is capable of forming a hybrid with the mRNA (strand a) to form R-

loops.  Ex. 1002:147 (Summary), 148 (Fig.1); Ex. 1009:¶¶79 (Fig.7), 108. 
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Nelson Figure 7.  Extracted from Figure 1 of Tyler.  Ex. 1002:148 

(Fig.1); Ex. 1009:¶79 (Fig.7). 

As shown in Figure 1 of Tyler (excerpted as Figure 8 of the Nelson 

Declaration, copied below), the poly(U) (strand b) is immobilized to a sepharose 

solid support and is capable of forming a hybrid with the mRNA poly(A) tail 

(strand a).  Ex. 1002:147 (Summary), 148 (Fig.1); Ex. 1009:¶¶80 (Fig.8), 108.  The 

mRNA (strand a) includes a sequence of interest that hybridizes with the ds-DNA 

of interest (strand c), and a poly(A) tail that hybridizes with the poly(U) (strand b).  

Ex. 1002:147 (Summary), 148 (Fig.1); Ex. 1009:¶¶80, 108. 

 
Nelson Figure 8.  Extracted from Figure 1 of Tyler.  Ex. 1002:148 

(Fig.1); Ex. 1009:¶80 (Fig.8). 
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Tyler thus discloses “providing three or more nucleic acid strands” as 

required by part (1) of claim 158: 

(a) Tyler’s mRNA is a first nucleic acid strand that is capable of forming a 

complex comprising at least two hybrids with at least two other of said nucleic acid 

strands, one of said at least two other nucleic acid strands being a nucleic acid of 

interest or a portion thereof or being derived from a nucleic acid of interest; 

(b) Tyler’s poly(U) is a second nucleic acid strand that is fixed or 

immobilized to a solid support and that is capable of forming a hybrid with the first 

nucleic acid strand (a) (Tyler’s mRNA); and 

(c) Tyler’s ds-DNA is a third nucleic acid strand contained in a sample that 

comprises a nucleic acid of interest or a portion thereof or being derived therefrom 

and that is capable of forming a hybrid with the first nucleic acid strand (a) 

(Tyler’s mRNA).  Ex. 1009:¶108. 

b. “forming a mixture comprising said first and third 
nucleic acid strands (a) and (c) under hybridizing 
conditions to form at least one first complex 
comprising one or more hybrids” 

As discussed in section XI(B)(1) above, Tyler’s enrichment procedure 

involves forming a mixture of ds-DNA of interest (strand c) and mRNA (strand a) 

under hybridizing conditions to form a first complex comprising a hybrid between 

the ds-DNA of interest (strand c) and the mRNA (strand a).  Ex. 1009:¶112.  Thus, 

Tyler discloses “forming a mixture comprising said first and third nucleic acid 
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strands (a) and (c) under hybridizing conditions to form at least one first complex 

comprising one or more hybrids.”  Ex. 1001:claim 158. 

c. “capturing or collecting said at least one first formed 
complex to a solid support by contacting with said one 
or more second nucleic acid strands (b), thereby 
separating or isolating said nucleic acid of interest in 
the sample” 

As discussed in section XI(B)(1) above, Tyler’s enrichment procedure 

involves capturing or collecting the first formed complex comprising the hybrid 

between the ds-DNA of interest (strand c) and the mRNA (strand a) by contacting 

it with poly(U) (strand b) that is immobilized to the solid support, which results in 

the mRNA poly(A) tail hybridizing to the poly(U).  Ex. 1009:¶113.  This capture 

separates or isolates the ds-DNA of interest (strand c) in the sample.  

Ex. 1002:148; Ex. 1009:¶113.  Thus, Tyler discloses “capturing or collecting said 

at least one first formed complex to a solid support by contacting with said one or 

more second nucleic acid strands (b), thereby separating or isolating said nucleic 

acid of interest in the sample.”  Ex. 1001:claim 158. 

C. Ground 2:  Claims 123 and 155-158 are anticipated under 35 
U.S.C. § 102(b) by Ryskov 

1. Ryskov’s isolation procedure 

Ryskov was published in the scientific journal Nucleic Acids Research in 

1976 as shown on the copy presented as Ex. 1004.  Ex. 1009:¶114; Ex. 1010:¶¶18-

19.  Because Ryskov was published more than one year before the purported 
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effective filing date of the ’581 patent (April 27, 1984), it is prior art to the ’581 

patent claims under 35 U.S.C. § 102(b). 

Ryskov discloses a procedure for isolating and detecting a specific 

radiolabeled strand of ds-RNA by forming a two-hybrid complex involving three 

strands of nucleic acids that is immobilized on a sepharose solid support.  

Ex. 1004:1487 (Abstract); Ex. 1009:¶122.  Dr. Nelson explains this method in 

more detail. 

The procedure involves isolating and purifying pre-mRNA that is labeled 

with 3H radioactive molecules to obtain radiolabeled ds-RNA.  Ex. 1004:1487 

(Abstract), 1487-1488 (bridging para.); Ex. 1009:¶118.  The ds-RNA is melted into 

single strands by heating and then mixed with complementary globin mRNA under 

hybridizing conditions to obtain a first complex of the strand of ds-RNA and 

mRNA.  Ex. 1004:1487 (Abstract), 1489 (second para.); Ex. 1009:¶118.  The 

hybridization mixture is then applied to a poly(U)-sepharose column under 

hybridizing conditions, resulting in hybridization of the poly(U) with the poly(A) 

tail of the mRNA of the first complex.  Ex. 1004:1487 (Abstract), 1489 (third 

para.); Ex. 1009:¶118.  The complex formed in Ryskov is shown in Figure 9 of the 

Nelson Declaration, copied below.  Ex. 1009:¶115 (Fig.9). 
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Nelson Figure 9.  Illustration of the Ryskov Complex.  

Ex. 1009:¶115 (Fig.9). 

The bound material is eluted from the column and then detected using a 

scintillator to measure the presence of radioactive material.  Ex. 1004:1487 

(Abstract), 1489 (third para.); Ex. 1009:¶118.  The purpose of Ryskov’s isolation 

procedure was to determine if the ds-RNA of pre-mRNA included a sequence 

complementary to the globin mRNA.  Ex. 1004:1495; Ex. 1009:¶116.  Thus, the 

melted ds-RNA that hybridizes to the mRNA is a nucleic acid of interest.  

Ex. 1004:1495; Ex. 1009:¶116. 

Ryskov reports actual experiments carrying out its isolation procedure.  

Ryskov reports that “[m]elted ds RNA isolated from rabbit bone marrow pre-

mRNA was hybridized with excess of globin mRNA which was prepared from 

rabbit reticulocytes,” and that “7-9% of ds sequences became RNAase-stable and 
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about 30% of the sequences could be bound to poly(U)-Sepharose through poly(A) 

of mRNA.”  Ex. 1004:1487 (Abstract);see also Ex. 1009:¶115. 

Ryskov concludes that their “poly(U)-Sepharose experiments showed that a 

high proportion of ds RNA can hybridize with mRNA.”  Ex. 1004:1496 (fourth 

para.); see also Ex. 1009:¶121.  In these experiments, Ryskov isolated and purified 

pre-mRNA that was labeled with 3H radioactive molecules to obtain radiolabeled 

ds-RNA.  Ex. 1004:1487-1488 (bridging para.); Ex. 1009:¶117.  Ryskov melted 

ds-RNA into single strands by heating and then mixed the melted ds-RNA with 

globin mRNA under hybridizing conditions.  Ex. 1004:1489 (second para.); 

Ex. 1009:¶118.  “In control experiments, the same procedure was applied to the 

same amount of ds RNA annealed without mRNA under the same conditions.”  

Ex. 1004:1489 (second para.); see also Ex. 1009:¶119. 

In the “Results” section, Ryskov reports that the single-hybrid complexes 

between melted ds-RNA and mRNA were detected by “the binding of hybrids to 

poly(U)-Sepharose through the poly(A)-end of mRNA.”  Ex. 1004:1492 (fifth full 

para.); Ex. 1009:¶120.  “Fig. 3 demonstrates that a significant portion of the ds 

RNA binds to poly(U)-sepharose after annealing with mRNA.”  Ex. 1004:1492 

(fifth full para.); Ex. 1009:¶121.  “The highest binding of ds RNA observed in 

[Ryskov’s] experiments was 30 to 35% (Table 1),” after subtracting background.  

Ex. 1004:1492 (sixth full para.); Ex. 1009:¶122.  Ryskov reports that in the control 
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experiments without mRNA, less than 2% of the melted ds-RNA bound to the 

poly(U)-sepharose.  Ex. 1004:1492 (fifth full para.); Ex. 1009:¶122.  Thus, Ryskov 

shows successful isolation and detection of radiolabeled melted ds-RNA strands by 

hybridizing the melted ds-RNA strands to globin mRNA, and then hybridizing the 

poly(A) tail of the globin mRNA to poly(U) that is immobilized on a sepharose 

solid support.  Ex. 1009:¶122. 

2. Ryskov anticipates claim 123 

Ryskov’s isolation procedure forms a complex that includes every limitation 

of claim 123.  Ex. 1009:¶123. 

a. “A multihybrid complex composition which 
comprises three or more nucleic acid strands and two 
or more separate and mutually exclusive hybrids” 

Ryskov’s isolation procedure forms a multihybrid complex that includes 

three nucleic acid strands:  melted ds-RNA of interest, poly(U), and mRNA that 

includes a sequence of interest and a poly(A) tail.3  Ex. 1004:1489; Ex. 1009:¶124.  

The complex also includes two separate and mutually exclusive hybrids:  one 

between the melted ds-RNA of interest and the mRNA, and another between the 

mRNA poly(A) tail and the poly(U).  Ex. 1004:1489; Ex. 1009:¶124. 

                                           
3 The melted ds-RNA and mRNA contain complements of the sequence of 

interest.  Ex. 1009:¶69. 
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Ryskov thus discloses “[a] multihybrid complex composition which 

comprises three or more nucleic acid strands and two or more separate and 

mutually exclusive hybrids in said complex.”  Ex. 1001:claim 123. 

b. “(I) at least one strand being a nucleic acid of interest 
or derived therefrom and being capable of forming at 
least one hybrid with at least one of said other nucleic 
acid strands” 

As discussed in section XI(C)(1), Ryskov’s isolation procedure involves 

melted ds-RNA of interest that is capable of forming a hybrid with the mRNA.  

Ex. 1009:¶125. 

Ryskov thus discloses “(I) at least one strand being a nucleic acid of interest 

or derived therefrom and being capable of forming at least one hybrid with at least 

one of said other nucleic acid strands.”  Ex. 1001:claim 123. 

c. “(II) at least one strand being fixed or immobilized to 
a solid support or being capable of fixation or 
immobilization to a solid support, and being capable 
of forming at least one hybrid with a third strand 
(III)” 

As discussed in section XI(C)(1), Ryskov’s isolation procedure involves 

poly(U) that is immobilized to a sepharose solid support and that is capable of 

forming a hybrid with the mRNA poly(A) tail.  Ex. 1009:¶126 

Ryskov thus discloses “(II) at least one strand being fixed or immobilized to 

a solid support or being capable of fixation or immobilization to a solid support, 
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and being capable of forming at least one hybrid with a third strand (III).”  

Ex. 1001:claim 123. 

d. “(III) said third strand being capable of forming a 
complex comprising at least two hybrids with at least 
two other strands” 

As discussed in section XI(C)(1), Ryskov’s isolation procedure involves 

mRNA that includes a segment that hybridizes with the melted ds-RNA of interest, 

and a poly(A) tail that hybridizes with the poly(U).  Ex. 1009:¶127. 

Ryskov thus discloses “(III) said third strand being capable of forming a 

complex comprising at least two hybrids with at least two other strands.”  

Ex. 1001:claim 123. 

e. “formed complex is capable of providing a capturing 
domain, a signaling domain, or both” 

Ryskov’s isolation procedure forms a complex that is capable of providing a 

signaling domain.  Ex. 1009:¶128.  Ryskov discloses that the complex formed by 

its isolation procedure may be labeled with the radioactive molecule 3H.  

Ex. 1004:1489; Ex. 1009:¶¶128-129. 

Another basis for finding anticipation is based on the alternative language 

that the complex be capable of providing “a capturing domain” in claim 123.  If 

that term is interpreted to include strand II already hybridized to strand III as 

discussed in the Claim Construction section above, Ryskov’s formed complex 

shows that limitation.  Ex. 1004:1489; Ex. 1009:¶131.  Ryskov’s isolation 
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procedure involves forming a hybrid between the melted ds-RNA of interest 

(strand I) and the mRNA (strand III), and then isolating that hybrid by carrying out 

a second hybridization between the mRNA poly(A) tail and poly(U) (strand II) that 

is immobilized on a sepharose solid support.  Ex. 1004:1489; Ex. 1009:¶122. 

Ryskov thus discloses that the “formed complex is capable of providing a 

capturing domain, a signaling domain, or both.”  Ex. 1001:claim 123. 

3. Ryskov anticipates claim 155 

Ryskov’s isolation procedure includes every limitation of dependent 

claim 155.  Ex. 1009:¶133.  Claim 155 is directed to “a process for forming the 

multihybrid complex composition of claim 123.”  Ex.1001.  As discussed in 

section XI(C)(2), Ryskov’s isolation procedure forms a complex that includes 

every limitation of claim 123 under the claim constructions applied in that section.  

Ryskov’s isolation procedure includes the three steps of claim 155. 

a. “providing said strands (I), (II) and (III)” 

As discussed in sections XI(C)(1) and (2), Ryskov’s isolation procedure 

involves providing melted ds-RNA of interest (strand I), poly(U) (strand II), and 

mRNA (strand III).  Ex. 1009:¶133.  Thus, Ryskov discloses “providing said 

strands (I), (II) and (III).”  Ex. 1001:claim 155. 
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b. “forming a mixture comprising said strands (I), (II) 
and (III) under hybridizing conditions to form a 
complex comprising at least two hybrids” 

As discussed in sections XI(C)(1) and (2), Ryskov’s isolation procedure 

involves forming a mixture of melted ds-RNA (strand I), poly(U) (strand II), and 

mRNA (strand III) under hybridizing conditions to form a complex comprising two 

hybrids—one between the melted ds-RNA of interest (strand I) and the mRNA 

(strand III), and a second between the mRNA (strand III) and the poly(U) 

(strand II).  Ex. 1009:¶134.  Thus, Ryskov discloses “forming a mixture 

comprising said strands (I), (II) and (III) under hybridizing conditions to form a 

complex comprising at least two hybrids.”  Ex. 1001:claim 155. 

c. “capturing or collecting said complex to a solid 
support” 

As discussed in sections XI(C)(1) and (2), Ryskov’s isolation procedure 

involves capturing or collecting the complex to a solid support.  Ex. 1009:¶135.  

Ryskov’s isolation procedure involves forming a hybrid between melted ds-RNA 

of interest (strand I) and mRNA (strand III).  Ex. 1004:1489; Ex. 1009:¶135.  This 

single hybrid is captured or collected to a sepharose solid support via hybridization 

between the poly(A) tail of the mRNA and the poly(U) that is immobilized to the 

solid support sepharose column.  Ex. 1004:1489; Ex. 1009:¶135.  The result is 

capture or collection of the double-hybrid complex involving the melted ds-RNA 

of interest (strand I), the poly(U) (strand II), and the mRNA (strand III) to the solid 
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support.  Ex. 1004:1489; Ex. 1009:¶135.  Thus, Ryskov discloses “capturing or 

collecting said complex to a solid support.”  Ex. 1001:claim 155. 

4. Ryskov anticipates claim 156 

Ryskov’s isolation procedure includes every limitation of dependent 

claim 156.  Ex. 1009:¶133.  Claim 156 is directed to “a process for forming the 

multihybrid complex composition of claim 123.”  Ex. 1001.  As discussed in 

section XI(C)(2), Ryskov’s isolation procedure forms a complex that includes 

every limitation of claim 123 under the claim constructions applied in that section.  

Ryskov’s isolation procedure includes the three steps of claim 156. 

a. “providing said strands (I), (II) and (III)” 

As discussed in sections XI(C)(1) and (2), Ryskov’s isolation procedure 

involves providing melted ds-RNA of interest (strand I), poly(U) (strand II), and 

mRNA (strand III).  Ex. 1009:¶133.  Thus, Ryskov discloses “providing said 

strands (I), (II) and (III).”  Ex. 1001:claim 156. 

b. “forming a mixture comprising said strands (I) and 
(III) under hybridizing conditions to form a first 
complex comprising at least one hybrid” 

As discussed in sections XI(C)(1) and (2) above, Ryskov’s isolation 

procedure involves forming a mixture of melted ds-RNA of interest (strand I) and 

mRNA (strand III) under hybridizing conditions to form a first complex 

comprising a hybrid between the melted ds-RNA of interest (strand I) and the 

mRNA (strand III).  Ex. 1004:1488; Ex. 1009:¶137.  Thus, Ryskov discloses 
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“forming a mixture comprising said strands (I) and (III) under hybridizing 

conditions to form a first complex comprising at least one hybrid.”  

Ex. 1001:claim 156. 

c. “capturing or collecting said first formed complex to 
a solid support by contacting with strand (II)” 

As discussed in sections XI(C)(1) and (2), Ryskov’s isolation procedure 

involves capturing and collecting the first formed complex comprising the hybrid 

between the melted ds-RNA of interest (strand I) and the mRNA (strand III) by 

contacting it with poly(U) (strand II) that is immobilized to the solid support, 

which results in the mRNA poly(A) tail hybridizing to the poly(U).  

Ex. 1004:1488; Ex. 1009:¶138.  Thus, Ryskov discloses “capturing or collecting 

said first formed complex to a solid support by contacting with strand (II).”  

Ex. 1001:claim 156. 

5. Ryskov anticipates claim 157 

Ryskov’s isolation procedure includes every limitation of claim 157.  

Ex. 1009:¶139.  Claim 157 is directed to “[a] process for separating or isolating a 

nucleic acid of interest in a sample.”  As discussed in section XI(C)(1), Ryskov’s 

isolation procedure is a process for separating or isolating a nucleic acid of interest.  

The procedure includes the three steps of claim 157. 
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a. “providing three or more nucleic acid strands [(a), 
(b), and (c)]” 

As discussed in section XI(C)(1), Ryskov’s isolation procedure involves 

providing melted ds-RNA of interest (strand c), poly(U) (strand b), and mRNA 

(strand a).  Ex. 1009:¶140.  The melted ds-RNA of interest (strand c) is capable of 

forming a hybrid with the mRNA (strand a).  Ex. 1004:1489; Ex. 1009:¶140. 

The poly(U) (strand b) is immobilized to a sepharose solid support and is 

capable of forming a hybrid with the poly(A) tail of the mRNA (strand a).  

Ex. 1004:1489; Ex. 1009:¶140.  The mRNA (strand a) includes a sequence of 

interest that hybridizes with the melted ds-RNA of interest (strand c), and a 

poly(A) tail that hybridizes with the poly(U) (strand b).  Ex. 1004:1489; 

Ex. 1009:¶140. 

Ryskov thus discloses “providing three or more nucleic acid strands” as 

required by part (1) of claim 157: 

(a) Ryskov’s mRNA is a first nucleic acid strand that is capable of forming a 

complex comprising at least two hybrids with at least two other of said nucleic acid 

strands, one of said at least two other nucleic acid strands being a nucleic acid of 

interest or a portion thereof or being derived from a nucleic acid of interest; 

(b) Ryskov’s poly(U) is a second nucleic acid strand that is fixed or 

immobilized to a solid support and that is capable of forming a hybrid with the first 

nucleic acid strand (a) (Ryskov’s mRNA); and 
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(c) Ryskov’s melted ds-RNA is a third nucleic acid strand contained in a 

sample that comprises a nucleic acid of interest or a portion thereof or being 

derived therefrom and that is capable of forming a hybrid with the first nucleic acid 

strand (a) (Ryskov’s mRNA).  Ex. 1009:¶140. 

a. “forming a mixture comprising said nucleic acid 
strands (a), (b) and (c) under hybridizing conditions 
to form a complex comprising at least two hybrids” 

As discussed in section XI(C)(1), Ryskov’s isolation procedure involves 

forming a mixture of melted ds-RNA of interest (strand c), poly(U) (strand b), and 

mRNA (strand a) under hybridizing conditions to form a complex comprising two 

hybrids—one between the melted ds-RNA of interest (strand c) and the mRNA 

(strand a), and a second between the mRNA (strand a) and the poly(U) (strand b).  

Ex. 1009:¶141.  Thus, Ryskov discloses “forming a mixture comprising said 

nucleic acid strands (a), (b) and (c) under hybridizing conditions to form a complex 

comprising at least two hybrids.”  Ex. 1001:claim 157. 

b. “capturing or collecting said complex to a solid 
support, thereby separating or isolating said nucleic 
acid of interest in the sample” 

As discussed in section XI(C)(1), Ryskov’s isolation procedure involves 

capturing or collecting the complex to a solid support.  Ex. 1009:¶142.  Ryskov’s 

isolation procedure involves forming a hybrid between melted ds-RNA of interest 

(strand c) and mRNA (strand a).  Ex. 1004:1489; Ex. 1009:¶142.  This single 
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hybrid is captured or collected to a sepharose solid support via hybridization 

between the mRNA poly(A) tail and the poly(U) that is immobilized to the solid 

support sepharose column.  Ex. 1004:1489; Ex. 1009:¶142.  The result is capture or 

collection of the double-hybrid complex involving the melted ds-RNA of interest 

(strand c), the poly(U) (strand b), and the mRNA (strand a) to the solid support.  

Ex. 1004:1489; Ex. 1009:¶142.  This capture separates or isolates the melted ds-

RNA of interest (strand c) in the sample.  Ex. 1004:1489; Ex. 1009:¶110.  Thus, 

Ryskov discloses “capturing or collecting said complex to a solid support, thereby 

separating or isolating said nucleic acid of interest in the sample.”  

Ex. 1001:claim 157. 

6. Ryskov anticipates claim 158 

Ryskov’s isolation procedure includes every limitation of claim 158.  

Ex. 1009:¶139.  Claim 158 is directed to “[a] process for separating or isolating a 

nucleic acid of interest in a sample.”  Ex. 1001.  As discussed in section XI(C)(1), 

Ryskov’s isolation procedure is a process for separating or isolating a nucleic acid 

of interest.  Ryskov’s isolation procedure includes the three steps of claim 158. 

a. “providing three or more nucleic acid strands [(a), 
(b), and (c)]” 

As discussed in section XI(C)(1), Ryskov’s isolation procedure involves 

providing melted ds-RNA of interest (strand c), poly(U) (strand b), and mRNA 
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(strand a).  Ex. 1009:¶140.  The melted ds-RNA of interest (strand c) is capable of 

forming a hybrid with the mRNA (strand a).  Ex. 1004:1489; Ex. 1009:¶140. 

The poly(U) (strand b) is immobilized to a sepharose solid support and is 

capable of forming a hybrid with the poly(A) tail of the mRNA (strand a).  

Ex. 1004:1489; Ex. 1009:¶140.  The mRNA (strand a) includes a sequence of 

interest that hybridizes with the melted ds-RNA of interest (strand c), and a 

poly(A) tail that hybridizes with the poly(U) (strand b).  Ex. 1004:1489; 

Ex. 1009:¶140. 

Ryskov thus discloses “providing three or more nucleic acid strands” as 

required by part (1) of claim 158: 

(a) Ryskov’s mRNA is a first nucleic acid strand that is capable of forming a 

complex comprising at least two hybrids with at least two other of said nucleic acid 

strands, one of said at least two other nucleic acid strands being a nucleic acid of 

interest or a portion thereof or being derived from a nucleic acid of interest; 

(b) Ryskov’s poly(U) is a second nucleic acid strand that is fixed or 

immobilized to a solid support and that is capable of forming a hybrid with the first 

nucleic acid strand (a) (Ryskov’s mRNA); and 

(c) Ryskov’s melted ds-RNA is a third nucleic acid strand contained in a 

sample that comprises a nucleic acid of interest or a portion thereof or being 
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derived therefrom and that is capable of forming a hybrid with the first nucleic acid 

strand (a) (Ryskov’s mRNA).  Ex. 1009:¶140. 

a. “forming a mixture comprising said first and third 
nucleic acid strands (a) and (c) under hybridizing 
conditions to form at least one first complex 
comprising one or more hybrids” 

As discussed in section XI(C)(1), Ryskov’s isolation procedure involves 

forming a mixture of melted ds-RNA of interest (strand c) and mRNA (strand a) 

under hybridizing conditions to form a first complex comprising a hybrid between 

the melted ds-RNA of interest (strand c) and the mRNA (strand a).  Ex. 1009:¶144.  

Thus, Ryskov discloses “forming a mixture comprising said first and third nucleic 

acid strands (a) and (c) under hybridizing conditions to form at least one first 

complex comprising one or more hybrids.”  Ex. 1001:claim 158. 

b. “capturing or collecting said at least one first formed 
complex to a solid support by contacting with said one 
or more second nucleic acid strands (b), thereby 
separating or isolating said nucleic acid of interest in 
the sample” 

As discussed in section XI(C)(1), Ryskov’s isolation procedure involves 

capturing or collecting the first formed complex comprising the hybrid between the 

melted ds-RNA of interest (strand c) and the mRNA (strand a) by contacting it 

with poly(U) (strand b) that is immobilized to the solid support, which results in 

the mRNA poly(A) tail hybridizing to the poly(U).  Ex. 1009:145.  This capture 

separates or isolates the melted ds-RNA of interest (strand c) in the sample.  
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Ex. 1004:1489; Ex. 1009:¶145.  Thus, Ryskov discloses “capturing or collecting 

said at least one first formed complex to a solid support by contacting with said 

one or more second nucleic acid strands (b), thereby separating or isolating said 

nucleic acid of interest in the sample.”  Ex. 1001:claim 158. 

D. Ground 3:  Claims 123 and 155-157 would have been obvious 
under 35 U.S.C. § 103(a) over Tyler in view of Noyes and Gilham 

1. Tyler meets all of the claim limitations except “capable of 
providing a capturing domain” (claims 123, 155, 156) and 
“capturing or collecting said complex to a solid support” 
(claims 155, 157) 

As discussed in the Claim Construction section above, the analyses in this 

obviousness Ground 3 are based on Patent Owner’s infringement position that a 

complex “capable of providing a capturing domain” includes a complex with two 

hybrids between three strands, including a strand that is bound to a magnetic 

particle.  Patent Owner contends that the strand bound to the particle allows the 

two-hybrid complex to be captured out of solution by applying a magnetic force to 

move the complex bound to the particle to the walls of a reaction container (the 

complex of claim 123, which is formed by the process of claims 155 and 156).  

The analyses in this Ground 3 are also based on Patent Owner’s infringement 

position that “capturing or collecting said complex to a solid support” includes 

applying a magnetic force to move a complex bound to a magnetic particle to the 
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wall of a reaction container, where the complex includes two hybrids between 

three strands bound to the magnetic particle (claims 155 and 157). 

For the reasons discussed in Ground 1 above, Tyler’s enrichment procedure 

(i) forms a multihybrid complex that includes two separate hybrids of three nucleic 

acid strands as required by claim 123:  the ds-DNA of interest (strand I); the 

mRNA (strand III) that hybridizes to the ds-DNA of interest; and the poly(U) 

(strand II) immobilized on the solid support sepharose column and (ii)shows the 

processes of claims 155-157.  Ex. 1002:148 (Fig.1); Ex. 1009:¶149.  Dr. Nelson 

explains: 

Tyler does not state that the complex bound to the sepharose column 

is moved to the wall of a reaction container by a force.  

Ex. 1009:¶149.  Thus, Tyler does not state that the complex bound to 

the sepharose column has a domain that allows for further capture or 

collection of the two-hybrid complex by moving the complex to a 

container wall (Patent Owner’s position concerning claims 123, 155, 

and 156), or that the two-hybrid complex is captured to a solid support 

in that manner (Patent Owner’s position concerning claims 155 and 

157). 

Ex. 1009:¶149. 
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2. It would have been obvious to modify Tyler’s enrichment 
procedure based on Noyes to capture the two-hybrid 
complex by applying a force to move the complex to the wall 
of a reaction container 

Noyes was published in the scientific journal Cell in 1975 as shown on the 

copy presented as Ex. 1005.  Ex. 1009:¶150; Ex. 1010:¶¶20-21.  Noyes is thus 

prior art to the ’581 patent claims under 35 U.S.C. § 102(b) because it was 

published more than one year before the purported effective filing date of the ’581 

patent (April 27, 1984). 

Noyes teaches a method of separating nucleic acid strands in a sample using 

complementary nucleic acid strands immobilized on finely divided cellulose.  

Ex. 1005:301 (right col., second para.); Ex. 1009:¶151.  RNA strands to be 

separated in the sample are hybridized to complementary DNA strands that are 

immobilized on the finely divided cellulose.  Ex. 1005:301 (right col., second 

para.); Ex. 1009:¶ 157.  The hybridized complex bound to the finely divided 

cellulose is then collected to the inside surface of the reaction tube by 

centrifugation.  Ex. 1005:309 (left col., first full para.); Ex. 1009:¶ 157.  Noyes 

discloses that in the process, the hybridized complexes bound to the finely divided 

cellulose sediments to form a pellet that is separated in the sample, which allows 

withdrawal of the rest of the solution and washing.  Ex. 1005:307 (right col., 

second full para.), 309 (left col., first full para.); Ex. 1009:¶ 157.  The target RNA 

in the hybridized complex that has been separated from the sample can then be 
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eluted from the cellulose for further use or analysis.  Ex. 1005:307 (para. bridging 

cols.; right col., first and second full paras.), 309 (left col., first full para.); 

Ex. 1009:¶157. 

Noyes discloses that the method has “high efficiency,” “is especially suitable 

for hybridization experiments where very low backgrounds are important,” and can 

be used to “easily” recover hybridized nucleic acid.  Ex. 1005:301 (Summary); see 

also Ex. 1009:¶¶151-152.  Noyes also discloses advantages of using finely divided 

cellulose to separate out nucleic acids in a sample compared to methods that use 

agarose solid support columns, including reducing background binding that results 

from the large amount of solid support material in such columns.  Ex. 1005:301 

(left col., last para.; right col., first para.); Ex. 1009:¶155. 

Noyes discloses that “the finely divided cellulose has a high capacity for 

nucleic acid,” resulting in “very low backgrounds.”  Ex. 1005:307 (right col., 

second full para.); see also Ex. 1009:¶ 152.  “Both the hybridized and non-

hybridized fractions of a sample can be recovered easily for further use or 

analysis.”  Ex. 1005:307 (right col., second full para.); see also Ex. 1009:¶152.  

Noyes also teaches that its method can be used for “hybridization of nucleotide 

homopolymers,” which is exactly what Tyler’s enrichment method employs—the 

mRNA poly(A) tail hybridizes to the poly(U) on the solid support.  Ex. 1005:307 
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(right col., second full para.); Ex. 1009:¶¶152-154.  Poly(A) and poly(U) are 

homopolymers because they comprise only one type of nucleotide.  Ex. 1009:¶154. 

The sepharose solid support used by Tyler is a type of agarose column.  

Ex. 1009:¶153.  In view of the advantages reported by Noyes, a POSITA would 

have been motivated to modify Tyler’s enrichment procedure by replacing the 

poly(U) solid support sepharose column with poly(U) bound to finely divided 

cellulose.  Id.:¶156.  In fact, the techniques of both Tyler and Noyes are used to 

separate target nucleic acids from the rest of sample for further use.  Ex. 1002:147 

(Summary); Ex. 1005:307 (right col., second full para.); Ex. 1009:¶154. 

When discussing another advantage of attaching RNA to finely divided 

cellulose rather than sepharose, Noyes suggests attaching RNA to finely divided 

cellulose using periodate-oxidized RNAs.  Ex. 1005:307 (right col., last para.); 

Ex. 1009:¶158. 

3. Gilham teaches a method for immobilizing periodate-
oxidized poly(U) RNA to Noyes’s finely divided cellulose 

Gilham was published in the book Immobilized Biochemicals and Affinity 

Chromatography in 1974 as shown on the copy presented as Ex. 1006.  

Ex. 1009:¶159; Ex. 1010:¶¶22-28; Ex. 1011:¶¶5-8.  Gilham is thus prior art to 

the ’581 patent claims under 35 U.S.C. § 102(b) because it was published more 

than one year before the purported effective filing date of the ’581 patent (April 27, 

1984). 
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Gilham discusses a method for attaching periodate-oxidized RNA strands to 

aminoethyl cellulose.  Ex. 1006:175 (second para.); Ex. 1009:¶160.  Dr. Nelson 

discusses this method referring to the following Scheme 16 from Ex. 1007 

(Figure 10 in the Nelson Declaration).  Ex. 1009:¶¶161-162 (Fig. 10). 
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Nelson Figure 10.  Copy of Scheme 16 of Schott.  Ex. 1007:42 

(Scheme 16); Ex. 1009:¶161 (Fig.10). 

After explaining the specific chemistry of the immobilization method in detail, 

Dr. Nelson states that only the 3’ nucleotide of the RNA “is involved in the 
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binding to the cellulose matrix, and the rest of the RNA is free to hybridize to a 

complementary strand. Ex. 1009:¶162. 

Gilham also cites an earlier Gilham article for details of the reaction, 

including removing unsubstituted amino groups on the aminoethyl cellulose.  

Ex. 1006:175 (second para. (citing Ex. 1008)); Ex. 1009:¶163.  Gilham thus 

discloses chemistry that can be used to immobilize poly(U) to aminoethyl 

cellulose.  Ex. 1009:¶¶160-161. 

Like Noyes, Gilham discloses the use of nucleic acids immobilized on 

cellulose to isolate complementary nucleic acids, such as RNA.  Ex. 1009:¶164.  

“The initial observation that oligo(dT)-cellulose could be used to specifically 

isolate A-rich polynucleotides from the total mammalian cellular RNA has led to 

the widespread use of the material for the isolation and study of messenger RNA 

species that contain covalently-linked poly(A) segments.”  Ex. 1006:178 (first full 

para.) (citation omitted); see also Ex. 1009:¶164.  An example discussed by 

Gilham is purification of mRNA coding for mouse immunoglobin light chain.  

Ex. 1006:178 (first full para.) (citation omitted); Ex. 1009:¶129.  “Oligo(dT) is a 

DNA segment of consecutive ‘T’ nucleotides, which like the RNA Poly(U), 

hybridizes to poly(A).”  Ex. 1009:¶164.  Further showing that its method of 

attaching the 3’ terminus of RNA to cellulose allows for hybridization to 

complementary nucleic acids in a sample, Gilham discloses that “[c]ovalent 



Petition for Inter Partes Review of U.S. Patent No. 6,221,581 
 

- 61 - 

immobilization via the periodate oxidation of the 3’-terminals of polynucleotides 

has also been used for the isolation of complementary polynucleotides.”  

Ex. 1006:179 (first full para.); see also Ex. 1009:¶165. 

Thus, a POSITA would have had a reasonable expectation of success when 

substituting the sepharose column of Tyler with the finely divided cellulose of 

Noyes to capture or collect the two-hybrid complex to the wall of the container.  

Ex. 1009:¶175. 

4. The combined teachings of Tyler, Noyes, and Gilham would 
have rendered obvious claims 123 and 155-157 

In view of the advantages disclosed by Noyes and the successful use of the 

attachment chemistry of Gilham for hybridization-based nucleic acid enrichment, a 

POSITA would have been motivated to modify the procedure of Tyler by 

immobilizing the poly(U) to finely divided cellulose rather than a sepharose 

column.  Ex. 1009:¶¶166, 177.  This modification was suggested because both 

Tyler and Noyes disclose successful methods of separating nucleic acids from the 

sample for further use.  Ex. 1002:147 (Summary); Ex. 1005:307 (para. bridging 

cols.; right col., first and second paras.), 309 (left col., first full para.); 

Ex. 1009:¶¶168, 179. 

“[C]arrying out the Noyes sedimentation separation technique by 

immobilizing poly(U) to finely divided cellulose for hybridization to a the poly(A) 

tail of Tyler’s mRNA (in the hybridized complex with the DNA strand of interest) 
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would have been a predictable use of prior art techniques and materials according 

to their established functions.”  Ex. 1009:¶¶168, 179.  In view of the successful 

results obtained by Noyes and Gilham, there would have been a reasonable 

expectation of success.  Ex. 1009:¶¶175, 184. 

As discussed above, Patent Owner has argued that claims 123 and 155-157 

encompass a two-hybrid complex of three strands bound to a magnetic particle that 

is pulled to a wall of the reaction tube using a magnetic force.  Dr. Nelson 

explains: 

In the same manner a magnetic particle can be involved 

in capturing or collecting the two-hybrid complex to the 

inside surface of a container, the finely divided cellulose 

can sediment into a firm pellet on the inside surface of 

the container when the container is subjected to 

centrifugation—thereby separating or isolating the 

nucleic acid of interest in the sample.   The magnetic 

force and the centrifugal force both move the two-hybrid 

complex to the inside surface of the container. 

Ex. 1009:¶¶174, 183. 

Petitioner is unaware of any objective indicia of nonobviousness. 

Thus, the complex of claim 123 and the method of forming the complex of 

claims 155-157 would have been obvious in view of Tyler, Noyes, and Gilham.  

Id.:¶¶176, 185. 
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E. Ground 4:  Claims 123 and 155-157 would have been obvious 
under 35 U.S.C. § 103(a) over Ryskov in view of Noyes and 
Gilham 

1. Ryskov meets all of the claim limitations except “capable of 
providing a capturing domain” (claims 123, 155, 156) and 
“capturing or collecting said complex to a solid support” 
(claims 155, 157) 

As discussed in the Claim Construction section above, the analyses in this 

obviousness Ground 4 are based on Patent Owner’s infringement position that a 

complex “capable of providing a capturing domain” includes a complex with two 

hybrids between three strands, including a strand that is bound to a magnetic 

particle.  Patent Owner contends that the strand bound to the particle allows the 

two-hybrid complex to be captured out of solution by applying a magnetic force to 

move the complex bound to the particle to the walls of a reaction container (the 

complex of claim 123, which is formed by the process of claims 155 and 156).  

The analyses in this Ground 4 are also based on Patent Owner’s infringement 

position that “capturing or collecting said complex to a solid support, thereby 

separating the nucleic of interest in the sample” includes applying a magnetic force 

to move a complex bound to a magnetic particle to the wall of a reaction container, 

where the complex includes two hybrids between three strands bound to the 

magnetic particle (claims 155 and 157). 

For the reasons discussed in Ground 2 above, Ryskov’s isolation procedure 

(i) forms a multihybrid complex that includes two separate hybrids of three nucleic 
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acid strands as required by claim 123:  the melted ds-RNA of interest (strand I); the 

mRNA (strand III) that hybridizes to the ds-DNA of interest; and the poly(U) 

(strand II) immobilized on the solid support sepharose column and (ii) shows the 

processes of claims 155-157.  Ex. 1005:1487 (Abstract); Ex. 1009:¶189.  

Dr. Nelson explains: 

Ryskov does not state that the complex bound to the sepharose in the 

column is not moved to the wall of a reaction container by a force.  

Ex. 1009:¶¶186, 189.  Thus, Ryskov does not state that the complex 

bound to the sepharose column has a domain that allows for further 

capture or collection of the two-hybrid complex by moving the 

complex to a container wall (Patent Owner’s position concerning 

claims 123, 155, and 156), or that the two-hybrid complex is captured 

to a solid support in that manner (Patent Owner’s position concerning 

claims 155 and 157). 

Ex. 1009:¶189. 

2. It would have been obvious to modify Ryskov’s isolation 
procedure based on Noyes to capture the two-hybrid 
complex by applying a force to move the complex to the wall 
of a reaction container 

As discussed in section XI(D)(2) above, Noyes is prior art to the ’581 patent 

claims under 35 U.S.C. § 102(b).  Noyes teaches a method of separating nucleic 

acid strands in a sample using complementary nucleic acid strands immobilized on 

finely divided cellulose.  Ex. 1005:301 (right col., second para.); Ex. 1009:¶191.  

RNA strands that are to be separated in the sample are hybridized to a 
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complementary DNA strand that is immobilized on the finely divided cellulose.  

Ex. 1005:301 (right col., second para.); Ex. 1009:¶197.  The hybridized complex 

bound to the finely divided cellulose is then collected to the inside surface of the 

reaction tube by centrifugation.  Ex. 1005:309 (left col., first full para.); 

Ex. 1009:¶197.  Noyes discloses that in the process, the hybridized complexes 

bound to the finely divided cellulose sediments to form a pellet that is separated in 

the sample, which allows withdrawal of the rest of the solution and washing.  

Ex. 1005:307 (right col., second full para.), 309 (left col., first full para.); 

Ex. 1009:¶197.  The target RNA in the hybridized complex that has been separated 

from the sample can then be eluted from the cellulose for further use or analysis.  

Ex. 1005:307 (para. bridging cols.; right col., first and second full paras.), 309 (left 

col., first full para.); Ex. 1009:¶197. 

Noyes discloses that the method has “high efficiency,” “is especially suitable 

for hybridization experiments where very low backgrounds are important,” and can 

be used to “easily” recover hybridized nucleic acid.  Ex. 1005:301 (Summary); see 

also Ex. 1009:¶¶191-192.  Noyes also discloses advantages of using finely divided 

cellulose to separate out nucleic acids in a sample compared to methods that use 

agarose solid support columns, including reducing background binding that results 

from the large amount of solid support material in such columns.  

Ex. 1005:301(left col., last para. and right col., first paragraph); Ex. 1009:¶195. 
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Noyes discloses that “the finely divided cellulose has a high capacity for 

nucleic acid,” resulting in “very low backgrounds.”  Ex. 1005:307 (right col., 

second full para.); Ex. 1009:¶192.  “Both the hybridized and non-hybridized 

fractions of a sample can be recovered easily for further use or analysis.”   

Ex. 1005:307 (right col., second full paragraph); see also Ex. 1009:¶192.  Noyes 

also teaches that its method can be used for “hybridization of nucleotide 

homopolymers,” which is exactly what Ryskov’s isolation method employs—the 

mRNA poly(A) tail hybridizes to the poly(U) on the solid support.  Ex. 1005:307 

(right col., second full para.); Ex. 1009:¶¶192-194.  Poly(A) and poly(U) are 

homopolymers because they comprise only one type of nucleotide.  Ex. 1009:¶194. 

The sepharose solid support used by Ryskov is a type of agarose column.  

Ex. 1009:¶193.  In view of the advantages reported by Noyes, a POSITA would 

have been motivated to modify Ryskov’s isolation procedure by replacing the 

poly(U) solid support sepharose column with poly(U) bound to finely divided 

cellulose.  Id.:¶196.  In fact, the techniques of both Ryskov and Noyes are used to 

separate target nucleic acids from the rest of sample for further use.  Ex. 1004:1487 

(Abstract); Ex. 1005:307 (right col., second full para.); Ex. 1009:¶194. 

When discussing another advantage of attaching RNA to finely divided 

cellulose rather than sepharose, Noyes suggests attaching RNA to finely divided 
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cellulose using periodate-oxidized RNAs.  Ex. 1005:307 (right col., last para.); 

Ex. 1009:¶198. 

3. Gilham teaches a method for immobilizing periodate-
oxidized poly(U) RNA to Noyes’s finely divided cellulose 

As discussed in section XI(D)(3) above, Gilham is prior art to the ’581 

patent claims under 35 U.S.C. § 102(b).  Gilham discusses a method for attaching 

periodate-oxidized RNA strands to aminoethyl cellulose.  Ex. 1006:200 (second 

para.); Ex. 1009:¶159.  Dr. Nelson discusses this method referring to the following 

Scheme 16 from Ex. 1007 (Figure 10 of the Nelson Declaration).  Id.:¶¶201, 202 

(Fig.10). 
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Nelson Figure 10.  Copy of Scheme 16 of Schott.  Ex. 1007:42 

(Scheme 16); Ex. 1009:¶201 (Fig.10). 

After explaining the specific chemistry of the immobilization method in detail, 

Dr. Nelson states that only the 3’ nucleotide of the RNA “is involved in the 
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binding to the cellulose matrix, and the rest of the RNA is free to hybridize to a 

complementary strand. Ex. 1009:¶162. 

Gilham also cites an earlier journal article by Gilham for details of the 

reaction, including removing unsubstituted amino groups on the aminoethyl 

cellulose.  Ex. 1006:175 (second para. (citing Ex. 1008)); Ex. 1009:¶203.  Gilham 

thus discloses chemistry that can be used to immobilize RNA, such as poly(U), to 

aminoethyl cellulose.  Ex. 1009:¶¶200-201. 

Like Noyes, Gilham discloses the use of nucleic acids immobilized on 

cellulose to isolate complementary nucleic acids, such as RNA.  Ex. 1009:¶204.  

“The initial observation that oligo(dT)-cellulose could be used to specifically 

isolate A-rich polynucleotides from the total mammalian cellular RNA has led to 

the widespread use of the material for the isolation and study of messenger RNA 

species that contain covalently-linked poly(A) segments.”  Ex. 1006:178 (first full 

para. (citation omitted)); see also Ex. 1009:¶204.  An example discussed by 

Gilham is purification of mRNA coding for mouse immunoglobin light chain.  

Ex. 1006:178 (first full para.) (citation omitted); Ex. 1009:¶204.  “Oligo(dT) is a 

DNA segment of consecutive ‘T’ nucleotides, which like the RNA Poly(U), 

hybridizes to poly(A).”  Ex. 1009:¶204.  Further showing that its method of 

attaching the 3’ terminus of RNA to cellulose allows for hybridization to 

complementary nucleic acid in a sample, Gilham discloses that “[c]ovalent 
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immobilization via the periodate oxidation of the 3’-terminals of polynucleotides 

has also been used for the isolation of complementary polynucleotides.”  

Ex. 1006:179 (first full para.); Ex. 1009:¶205. 

Thus, a POSITA would have had a reasonable expectation of success when 

substituting the sepharose column of Ryskov with the finely divided cellulose of 

Noyes to capture or collect the two-hybrid complex to the wall of the container.  

Ex. 1009:¶215. 

4. The combined teachings of Ryskov, Noyes, and Gilham 
would have rendered obvious claims 123 and 155-157 

In view of the advantages disclosed by Noyes and the successful use of the 

attachment chemistry of Gilham for hybridization-based nucleic enrichment, a 

POSITA would have been motivated to modify the procedure of Ryskov by 

immobilizing the poly(U) to finely divided cellulose rather than a sepharose 

column.  Ex. 1009:¶¶206, 217.  This modification was suggested because both 

Ryskov and Noyes disclose successful methods of separating nucleic acid from the 

sample for further use.  Ex. 1002:147 (Summary); Ex.  1005:307 (para. bridging 

cols.; right col., first and second paras.), 309 (left col., first full para.); 

Ex. 1009:¶¶208, 219. 

“[C]arrying out the Noyes sedimentation separation technique by 

immobilizing poly(U) to finely divided cellulose for hybridization to a the poly(A) 

tail of Ryskov’s globin mRNA (in the hybridized complex with the melted ds-
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RNA strand of interest) would have been a predictable use of prior art techniques 

and materials according to their established functions.”  Ex. 1009:¶¶208, 219.  In 

view of the successful results obtained by Noyes and Gilham, there also would 

have been a reasonable expectation of success.  Ex. 1009:¶¶215, 224. 

As discussed above, Patent Owner has argued that claims 123 and 155-157 

encompass a two-hybrid complex of three strands bound to a magnetic particle that 

is pulled to a wall of the reaction tube using a magnetic force.  Dr. Nelson 

explains: 

In the same manner a magnetic particle can be involved 

in capturing or collecting the two-hybrid complex to the 

inside surface of a container, the finely divided cellulose 

can sediment into a firm pellet on the inside surface of 

the container when the container is subjected to 

centrifugation—thereby separating or isolating the 

nucleic acid of interest in the sample.  The magnetic 

force and the centrifugal force both move the two-hybrid 

complex to the inside surface of the container. 

Ex. 1009:¶¶214, 223. 

Petitioner is unaware of any objective indicia of nonobviousness. 

Thus, the complex of claim 123 and the method of forming the complex of 

claims 155-157 would have been obvious in view of Ryskov, Noyes, and Gilham.  

Id.:¶¶216, 225. 
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F. Alternate Grounds Based on Tyler and Ryskov Are Not 
Redundant 

The alternate grounds based on Tyler and Ryskov are not redundant.  First, 

the claims encompass situations where the nucleic acid of interest can be partially 

double-stranded when hybridized to another strand of the complex as shown in 

Tyler.  If Patent Owner argues that the claims’ nucleic acid of interest cannot 

include double-stranded portions, Ryskov shows hybridization to a nucleic acid of 

interest that is melted—i.e., in single-stranded form. 

Second, Tyler includes a figure (Figure 1) that clearly shows a two-hybrid 

complex of three strands according to the claims.  Although Ryskov also shows a 

two-hybrid complex of three strands according to the claims, it does not include a 

figure depicting the complex. 

X. Conclusion 

For the reasons set forth above, the challenged claims are unpatentable.  

Petitioner respectfully requests that the Board grant this Petition for IPR and 

institute trial.  The USPTO may charge any fees that are due during this proceeding 

to Deposit Account No. 06-0916. 

Respectfully submitted, 
 

Dated: October 4, 2017  By:   / M. Paul Barker / 
  M. Paul Barker, Lead Counsel 
  Reg. No. 32,013 
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