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I, Dr. Michael J. Cima, Ph.D., declare as follows: 
 

I. QUALIFICATIONS 

1. I am over the age of eighteen (18) and otherwise competent to make 

this Declaration. 

2. I have been retained through counsel for Patent Owner in the above-

captioned inter partes review (IPR). I am being compensated for my time in 

connection with this IPR at my standard consulting rate, which is $800.00 per 

hour. My compensation does not depend in any way on the outcome of the IPR. I 

have been asked to evaluate and provide my opinions regarding the testimony of 

Dr. Jessica Vargas (EX1003). In so doing I have considered the state of the art 

before December 16, 2016, for methods of assaying biological samples in the field 

of proteomics.  

3. I am the David H. Koch Professor of Engineering in the Department 

of Materials Science and Engineering at Massachusetts Institute of Technology 

with expertise in proteomic studies and protein analysis. Additionally, I serve as an 

Investigator at the Koch Institute for Integrative Cancer Research at MIT, the 

Director of the Convergence Products Research Laboratory at MIT, and the 

Faculty Director of the Lemelson-MIT Program. I served as Associate Dean for 

Innovation at the School of Engineering at MIT and Co-Director of the MIT 

Innovation Initiative for five years. 
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4. I obtained a Ph.D. in Chemical Engineering from the University of 

California at Berkeley in 1986. Thereafter, I joined the Massachusetts Institute of 

Technology (“MIT”) faculty in 1986 as an Assistant Professor. I was promoted to a 

full Professor in 1995 and was elected to the National Academy of Engineering in 

2011 and to the National Academy of Inventors in 2016.  

5. I have published extensively in the scientific field, having authored or 

co-authored over 300 peer reviewed scientific publications, including on protein 

enrichment and analysis. I am also listed as an inventor on at least fifty U.S. 

patents. I am a recognized expert in the field of medical devices and materials 

processing and am involved in materials and engineered systems for the 

improvement in human health. My research includes advanced forming technology 

for macro- and micro-devices, colloid science, MEMs and other micro components 

for medical devices that are used for drug delivery and diagnostics, and high-

throughput development methods for formulations of materials and pharmaceutical 

formulations.  

6. I have used proteomic studies and protein analysis since well before 

December 16, 2016, which I understand is the priority date of the patent. I am, for 

example, the lead investigator on a platform to micro-invasively sample interstitial 

fluid (ISF) in the brain. These very small samples are then processed through a 

LC/MS/MS system to reveal the proteomic profile from different parts of the brain. 
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In the early 2000s I was a principal scientist at a company called Transform 

Pharmaceuticals. Many of our bioanalytical methods for drug development were 

based on LC/MS/MS. I therefore consider myself an expert on the use of 

proteomic analysis.   

7. Throughout the remainder of this Declaration, I will refer to the field 

of proteomics, and specifically assaying biological samples across a wide dynamic 

range, as the relevant field or the relevant art. In formulating my opinions, I have 

relied upon my training, knowledge, and experience in the relevant art. A copy of 

my current curriculum vitae is attached to this declaration as EX2024, and it 

provides a description of my academic and employment history. 

8. By 2016, I had an advanced degree (Ph.D. in Chemical Engineering), 

experience in the field of proteomics, experience with methods for detecting 

proteins in biological samples (including with mass spectrometry assays), and 

knowledge of the analytical methods employed to separate, detect, and analyze 

proteins in biological samples. I also had at least three years of experience in the 

fields of proteomics and protein analysis, including protein analysis with mass 

spectrometry. I understand that Petitioners in this matter defined the level of skill 

of the person of ordinary skill in the art (“POSA” or “skilled artisan”) as someone 

with at least a bachelor’s degree in chemistry, biochemistry, bioengineering, or a 

related field, and three years’ experience in the field of proteomics, protein 
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analysis, or mass spectrometry. Petition, 11; EX1003 (Vargas Decl.), ¶¶24-26. I 

have also been informed that the PTAB Board in this case further stated “a POSA 

would have an understanding of both proteins and the analytical techniques, e.g., 

mass spectrometry, that can be used to characterize them.” I also understand the 

Board stated that while Petitioners’ definition of a POSA only requires a 

“bachelor’s degree,” the references relied upon in the petition materials and the 

educational background of the inventors here indicate “a graduate degree is more 

typical for a POSA.” I agree. As an expert in the field of proteomics and protein 

analysis, I am qualified to provide an opinion as to what such a POSA would have 

understood, known, or concluded as of 2016. Indeed, since the 1990’s, I have 

accumulated significant training and experience in the field of proteomics and 

protein analysis.  

II. MATERIALS REVIEWED AND SUMMARY OF OPINIONS 

9. I have reviewed the ’360 patent as well as the petition, the declaration 

by Dr. Vargas (EX1003) and references cited therein, and references cited and 

discussed in this declaration. While I considered the materials as a whole, my 

review and discussion focused on claims 1-4, 6-7, 17 and 22-25 (the challenged 

claims) of the ’360 patent, which are the claims addressed in the petition. 

10. In my opinion, none of the references (Cai, Hu, or Zaccaria) that Dr. 

Vargas and the petition rely on would be viewed as disclosing or rendering obvious 
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the ’360 patent claims that are challenged here. I provide more detailed discussion 

below. 

11. For example, the petition materials do not address what Dr. Vargas 

agreed is an express definition of the claimed sample. The Cai reference addresses 

different lysates obtained from different HeLa cell populations. HeLa cells are 

immortalized cells obtained commercially and cultured in a laboratory; they bear 

no resemblance to a sample that would be obtained from an individual. And none 

of the different HeLa cell populations are contacted by a plurality of different 

particle types and assayed by mass spectrometry.  

12. In addition, none of the cited references disclose detecting proteins 

found in the sample at concentrations across an “at least 6 orders of magnitude” 

dynamic range as required by the challenged claims. For the Cai reference 

(Grounds 2 and 3), the petition relies on a comment in Cai regarding observing 

“emPAI” values spread over eight orders of magnitude. Cai itself describes its 

emPAI values as a “semi-quantitative” indication of amount of protein on 

particles, not concentration. And identified emPAI values relate to proteins in a 

post-enrichment mixture; they certainly do not identify concentration in the 

original HeLa cell population or any lysate obtained. 

13. The obviousness arguments for Hu (Ground 1) and Zaccaria (Ground 

4) also fail for similar reasons. For each of these grounds, the petition and Dr. 
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Vargas rely on a few selected entries from the raw data tables in supplemental 

materials from Hu and Zaccaria, arguing these are a mix what they call “low and 

high abundance” proteins. Dr. Vargas and the petition concede that neither Hu nor 

Zaccaria provide protein concentrations but argue what they contend would be 

“normally present” for the identified proteins. There are many problems with the 

argument. There is no real discussion or analysis of the identified entries, and Dr. 

Vargas and the petition fail to establish the references detected identified proteins 

in the first place. Also, protein concentrations vary considerably among individual 

patients and it is improper to cite to different papers for speculation about what 

concentrations may or may not exist in different studies like Hu and Zaccaria.  It is 

my opinion that each of Hu, Zaccaria, and Cai at least fails to demonstrate prior art 

disclosure of assaying at the claimed 6 orders of magnitude dynamic range. See 

EX1001 (’360 Patent), Claim 1(c).  

14. As I detail further below, each of the petition and Dr. Vargas’ 

challenges fail for a multitude of additional reasons.  

III. TECHNOLOGICAL BACKGROUND 

A. Primer on Peptides 

15. Proteins in the human body are polymers (polypeptides) composed of 

amino acids. The body uses twenty natural amino acids, shown in the table below. 

Each one has a common name, a three letter code, and a single letter code, as 
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shown below. Each amino acid has an amine group that is alpha (one carbon 

removed) from a carboxylic acid. The amino acids in a protein are linked through 

an amide bond (called a peptide bond).  

 

EX2029, 7-1. As I will discuss in detail below, amino acids can be difficult to 

differentiate by weight alone, as many of them have nearly identical weights (e.g., 

leucine and isoleucine both have molecular weights of 131.17).  

16. The human genome encodes roughly 20,000 canonical human protein 

sequences. Each such sequence is subject to post translational modification (PTM) 

so the number of all proteins found in the human body is thought to be on the order 

of 100,000 to 1,500,000 (considering all types of PTM).  

B. Primer on Proteomics 

17. Proteomics attempts to determine what proteins are present in 

biological samples. One approach is based on mass spectrometry (MS). As the 
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name suggests, mass spectrometers determine the mass of the various chemical 

constituents. But mass by itself is a rather crude characterization of proteins. 

Imagine trying to identify laptop models by weight; some laptops might have extra 

memory or a lighter screen, and as a consequence two laptops with the same 

weight are not necessarily the same model. One approach to identify such a laptop 

is to weigh the various parts of each laptop: each laptop is broken into individual 

subsystems; each subsystem is weighed. The ability to distinguish one model from 

another is improved, though still very imperfect (i.e., the weight of a subsystem 

often will not unambiguously differentiate from other subsystems). A similar 

approach is taken in mass spectrometry.  

18. Mass spectrometry separates molecules on the basis of mass to charge 

ratio (m/z). Large molecules not only have larger mass but also adopt much higher 

and variable charge in the ionization process discussed below. A single large 

protein molecule therefore appears as many peaks in the mass spectrum and is 

often outside the sensitive range of the detector. That variability is superimposed 

on the isotope variability that naturally occurs in the MS measurement, also 

discussed below. The result is a mass spectrum that is very difficult to interpret. 

The identification of a digested peptide in an aliquot is thus a useful but imperfect 

way to try to identify the presence of a protein.  
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19. Comparison of the identified digested peptide with databases for 

proteins can be a necessary condition for the presence of a protein but it is not a 

sufficient condition because different proteins often share sections of identical 

linear peptide sequences. An additional challenge this approach presents is how 

researchers may compare the mass spectrum of their digested peptides to a given 

database. Some criteria can be established to determine the probability that a mass 

spectrum is actually that of a digested peptide in the database. But no matter how 

high the bar is set on accepting a match, when applied to thousands of proteins in 

an assay, it becomes likely that some assignments will be wrong. This is why 

replication of experiments is so important in proteomics and is particularly 

important for proteins at low concentrations. 

20. Another difficulty arises from how the sample is manipulated prior to 

MS analysis. The volume introduced into the machine consists of a mixture of 

digested peptides. This is true even if liquid chromatography is used because 

separation by liquid chromatography is never perfect. Each volume of peptides 

coming off the column thus will be a mixture despite being enriched or depleted in 

certain peptides.  

21. Even when a single digested peptide is analyzed, the MS result will 

vary even for a given digested peptide. MS separates molecules from one another 
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based on the charge-to-mass ratio of ions in the gas phase. Shown below is a 

schematic of the electrospray ionization (ESI) process frequently used.  

 

EX2016 (Banerjee), 7. The charged analyte ions vary in the charge that they carry 

because of the stochastic nature of the charge on the initial drops. The variation in 

charge means that the charge-to-mass ratio is expected to vary even for a given 

digested peptide. 

22. The MS system usually consists of two mass spectrometers in tandem. 

The first is used to sequentially select among the charge-to-mass ratios of tryptic 

peptides present at any moment. From here on, we mostly refer to the difference 

between ions as a mass-to-charge ratio. For any given mass-to-charge ratio, there is 

not enough information to determine the exact peptide. Let’s say the peptide has 50 

amino acids. There are many possible peptides with those same amino acids in a 

different order. All of them have the same mass. Here is where the strategy 

discussed above for the laptops is used. The MS-MS system introduces a 



-11- 

“fragmentation” step between the MS units. Rather than just measuring the mass of 

the tryptic peptide coming off the column, the instrument measures the mass of 

individual parts of the peptide. 

23. Fragmentation is usually accomplished by Collision-Induced 

Dissociation (CID). A peptide ion is accelerated and injected into a cell with 

nitrogen (or other inert gas). Collisions between the ion and the neutral gas 

molecules have sufficient energy to break bonds in the peptide. The acceleration 

potential in the CID cell is selected to primarily break the peptide bonds. A very 

small peptide is shown below.  

 

EX2016 (Banerjee), 20 & Fig. 17. The bonds most likely to break are those 

designated as b or y in the figure above (representing the amide bonds). The 

number of fragments can be quite large as each amide bond has the possibility of 

dissociating. Not all amide bonds have the same strength so the numbers of each 

fragment will vary. It is important to realize that many molecules of the same 

peptide are being introduced to the CID cell. Thus, a large variety of fragments are 

being produced each from a different dissociation event.   
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24. The stream of fragments is then separated by a second MS device 

according to the mass over charge ratio of each fragment. The numbers of each 

fragment ion per unit time (current) is recorded by a detector. When plotted as a 

function of m/z, the result is a mass spectrum with many peaks. In the case of very 

clean mass spectrum, it is theoretically possible in some cases to deduce the 

peptide from the mass spectrum. That is not typical because the spectrum is 

complicated by many issues. Consider for example, the case of a single fragment 

with a known charge. The detector will actually find several peaks for that one ion 

due to isotopic composition (see figure drawn below).  

 

Carbon-13 represents about 1% of carbon atoms found terrestrially. The balance is 

carbon 12. The lightest form of the fragment will have only C12 atoms. If there a 

large number of carbon atoms in the fragment the chances of finding a fragment 

composed with only C12 is very small. The strongest peak in the spectrum actually 

has some C13 simply because of probability. The situation may be such that the 
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lightest peak is below the sensitivity of the detector. That means, not all expected 

peaks may be present in the mass spectrum. The same problem exists for each of 

the fragments generated. Another issue is that mass is not necessarily  unique for 

all amino acids.  Leucine and isoleucine have, for example, exactly the same mass. 

Thus, uncertainty exists in interpretation of the mass spectrum.   

C. Challenges in Shotgun Proteomics 

25. Each of the petition and Dr. Vargas’ challenges to the ’360 Patent—

based on Cai, Hu, or Zaccaria—rely on mass spectrometry (MS) signals recorded 

from the “bottom-up or shotgun” approach of MS proteomics. EX1003 (Vargas 

Decl.), ¶32. Dr. Vargas’ analysis focused on the shotgun approach. EX1003 

(Vargas Decl.), ¶32. Her declaration provides a description of this approach. 

EX1003 (Vargas Decl.), ¶¶33-39. Additional discussion is provided below, which 

provides some background information a POSA would consider. 

26. In shotgun proteomics, a protein source is first obtained and then 

subjected to extensive fragmentation—i.e., into smaller peptides—for subsequent 

mass spectrometry analysis. EX2017 (Lange), 1 (“Proteomic studies are commonly 

performed using a shotgun approach, in which the sample proteins are 

enzymatically degraded to peptides, which are then analyzed by mass spectrometry 

(MS).”). Using MS instrument, these smaller peptide fragments are ionized, and 

then the spectrometer acquires mass spectra of the ionized peptides, identifying the 
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mass-to-charge ratio (m/z). I note that the MS instrument itself does not detect or 

identify proteins from the original source; instead, peptide and protein prediction is 

accomplished bioinformatically by analyzing the mass spectral data using software 

(e.g., algorithmic analysis) and database resources. EX1030 (Szabo), 3-4. As Dr. 

Vargas explains, search algorithms and database information was used to analyze 

the raw mass spectral data and make “predictions” of the “theoretical peptides 

possible.” EX1003 (Vargas Decl.), ¶39 (describing “fragmentation predictions” for 

the possibility of a protein being present).  

27. Though shotgun proteomic approaches were understood to be a 

valuable tool in proteomics studies, the scientific literature reported these prior 

approaches yielded only limited sensitivity and specificity, as well as poor 

reproducibility. These prior art approaches of shotgun proteomics also significantly 

limited the dynamic range of proteins that could be reliably detected. These 

shortcomings with shotgun proteomic approaches were widely described in the 

scientific literature at the time. EX2017 (Lange), 1 (“consistency [has] not been 

achieved by the current shotgun proteomic approaches. Besides their limited 

sensitivity, a main shortcoming of these methods is poor reproducibility…”), 

EX2018 (Volmer), 2 (“many studies also have reported difficulties with 

reproducibility and accuracy when analyzing small quantities of analytes in 

complex samples such as biological fluids”).  
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28. Highly abundant proteins could be relatively reliably detected using 

shotgun approaches, but the literature describes these approaches as lacking the 

sensitivity and specificity required for characterization of low abundance proteins. 

Further, the shotgun proteomic approach was prone to experimental error and/or 

artifacts, especially for those low abundance components. EX2017 (Lange), 12 (“in 

shotgun proteomics, only the more highly abundant part of the proteome is 

reproducibly identified”), EX2019 (Stahl-Zeng), 1820 (“low abundance 

components are masked by the (bio)chemical background”), EX2020 (Keshishian), 

16 (“using single fragment transitions to monitor for peptides in complex 

proteomes can be highly misleading and result in erroneous detection of the 

presence and/or the level of a peptide because what is actually being detected is an 

interference that cannot be distinguished from the analyte of interest.”). 

29. Matching via shotgun proteomics was known to have multiple sources 

of error and interferences which complicated any accurate and reliable detection, 

particularly for low abundance proteins. This is described throughout the literature. 

For example, the sample itself was a known complication in the biological systems 

evaluated in proteomics. Biological samples typically present a highly complex 

mixture of various proteins that are present in vastly differing amounts. EX2020 

(Keshishian), 16 (“Sensitivity for detection and quantitation by MS is largely 

limited by the sample background”); id., 13 (“Plasma or serum represent ‘worst 
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case’ scenarios with respect to complexity given the enormous number of proteins 

present”), 16 (“Given the complexity of the plasma matrix and the low resolving 

power of triple quadrupole instruments, it is anticipated that many interferences 

from co-eluting peptides will often reside within the mass selection windows of the 

mass analyzers.”).  

30. Such complex biological samples are known to further exacerbate 

ionic interference or suppression effects in the instrumentation, which is a known 

cause of inaccuracy on MS instrumentation. EX2018 (Volmer), Title (“Ion 

Suppression: A Major Concern in Mass Spectrometry”), 1 (“Ion suppression 

negatively affects several analytical figures of merit, such as detection capability, 

precision, and accuracy.”); EX2020 (Keshishian), 13 (“Noninstrumental factors 

such as analyte-on-analyte ion suppression may also impair analyte detection”), 

EX2019 (Stahl-Zeng), 1820 (“The nominal dynamic range of mass spectrometers 

can be further constrained by ion suppression effects”).  

31. Another known source of experimental error is sample contamination, 

particularly when researchers are working with complex biological samples. 

EX2018 (Volmer), 3 (“Disregarding sample cleanup, especially when complex 

matrices are involved, will lead to poor performance.”), id., 3 (a source of 

experimental error are “exogenous substances, molecules not present in the 

original sample but from contamination during sample preparation”).  
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32. Another source of error in shotgun proteomics are the bioinformatic 

analyses, since the accuracy of protein predictions are limited by the quality and 

quantity of the mass spectral data as well as software and database resources. 

EX2021 (Lubec), 3575. High abundance proteins yield a large quantity of peptide 

fragments, while low abundance proteins yield a relatively small quantity of 

peptide fragments. Additionally, short peptide fragments are known to frequently 

bioinformatically map back to multiple different proteins, thus further 

complicating any prediction of the source protein, and databases may be limited in 

protein sequence information, the data of different isoforms and the like. EX2021 

(Lubec), 3573, 3580; EX2012 (Nesvizhskii), 2111-2112. Digestion fragments of 

abundant proteins could also be falsely identified as peptides from low-abundant 

proteins, as an example of so-called “interferences.” EX2020 (Keshishian), 7. 

33. False positive identifications were known to result from the 

application of shotgun proteomics. It was known, for example, that “[i]n the 

absence of robust statistical and computational methods, proteomic datasets 

contain significant numbers of false positives, and statements referring to 

computational analysis of MS/MS data as e.g. ‘the Achilles heels of proteomics’ 

are common in the literature.” EX2012 (Nesvizhskii), 2093. Large databases 

further exacerbated false positive detections. Id., 2098 (“Searching large databases 

also reduces the sensitivity of peptide identification by introducing more false 



-18- 

identifications (the likelihood of obtaining a high scoring random match increases 

with increasing database size).”). The use of automated processing, which was 

frequently applied with such large datasets, “produce a match for almost every 

input MS/MS spectrum, [though] only a fraction of those peptide to spectrum 

matches (PSMs) are true” and “[i]n certain datasets…incorrect PSMs are the 

majority.” Id., 2100.The use of decoy databases does not capture all significant 

sources of false identification. Id., 2104. Overall, “the field is essentially lacking a 

robust and statistically powerful model with a practical software implementation 

for the analysis of very large proteomic datasets.” Id., 2115. 

34. The scientific literature describes such limitations for shotgun 

proteomics approaches, necessitating several measures to navigate issues of limited 

sensitivity and accuracy. As one example, testing that did not replicate the same 

result was indicative of likely experimental error or artifact as opposed to a 

detection event. I understand Dr. Vargas agreed with this at her deposition. 

EX2022 (Vargas Depo. Tr.), 43:20-44:7 (“Typically you conduct tests in replicates 

to ensure reproducibility…. So there’s no -- there should be no differences between 

the duplicates”). Additionally, researchers restricted their analysis to what they 

viewed as a reasonably reliable subset of the proteomics data generated—typically 

what was identified as a more abundant subset of proteins, since complications 

with the probability-based matching limited reliability in a given dataset. EX2017 
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(Lange), 12 (“in shotgun proteomics, only the more highly abundant part of the 

proteome is reproducibly identified”); EX2019 (Stahl-Zeng), 1820 (describing a 

limited dynamic range in MS proteomics studies as “typically 3 orders of 

magnitude”); EX1008 (Hu), 359 & Table 2 (analysis of the “top 20 most abundant 

plasma proteins”; threshold of “plasma proteins with an average MWSpC ≥ 1”); 

EX1007 (Zaccaria), 1874 (“we compared the 20 most abundant identified proteins 

(ie, the 20 proteins with the higher MS/MS queries)”).  

35. Further, different methods were needed to expand the dynamic range 

of detection, as was discussed in the literature. For instance, Dr. Vargas discusses a 

“wide dynamic range” and application of “[t]argeted approaches like multiple 

reaction monitoring (MRM).” EX1003 (Vargas Decl.), ¶58. Her declaration cites 

to Nanjappa (EX1014) which in turn discusses MRM (“Multiple Reaction 

Monitoring”) assays. None of the Hu, Cai, or Zaccaria references employ such 

MRM assays. Nanjappa cites to several references. See, e.g., EX2017 (Lange) cited 

as reference #39 and EX2019 (Stahl-Zeng) cited as reference #40 in Nanjappa. 

Stahl-Zeng explains that protein detection in shotgun proteomics was limited to 

“typically 3 orders of magnitude.” EX2019 (Stahl-Zeng), 1810. Meanwhile, Lange 

describes MRM approaches as improving detection to “a linear response over a 

wide dynamic range of up to five orders of magnitude.” EX2017 (Lange), 1. Each 

of these references also discuss the “limited sensitivity” and “poor reproducibility” 
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of prior art shotgun proteomics assays. EX2017 (Lange), 1; EX2019 (Stahl-Zeng), 

1810. 

IV. UNDERSTANDING OF RELEVANT LAW 

36. I have not been asked to provide, nor will I provide, in this 

declaration, any opinions on the law. Counsel for Patent Owner has informed me 

of some relevant legal principles that apply in this proceeding. 

37. I am informed that the burden of proving every proposition of 

unpatentability in this proceeding rests on the Petitioner and must be proven by a 

preponderance of the evidence. This burden of proof applies to each factual matter 

in each Ground raised in the Petition, including specific arguments raised by the 

Petitioners regarding anticipation, and obviousness.  

38. I understand claim terms are generally given their plain and ordinary 

meaning as understood by one of ordinary skill in the art in light of the 

specification. I also understand that claim terms are generally not limited by the 

embodiments described in the specification. 

39. I am informed that a claim is unpatentable as anticipated if each and 

every element of the claim is described, either expressly or inherently, in a single 

prior art reference in the same configuration in which those elements are claimed.  

To establish anticipation by inherency, the inherent teaching must necessarily 

result from what is described in the prior art reference.  The mere probability or 
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possibility that a certain thing may result from a given set of circumstances is not 

sufficient to demonstrate inherency. 

40. A claimed invention is unpatentable for obviousness if the differences 

between the invention and the prior art are such that the subject matter as a whole 

would have been obvious at the time the invention was made to the person of 

ordinary skill in the art, in view of the prior art. I understand that the U.S. Supreme 

Court set out the framework for the obviousness inquiry as follows: 

The scope and content of the prior art are to be determined; differences 

between the prior art and the claims at issue are to be ascertained; and 

the level of ordinary skill in the pertinent art resolved. Against this 

background, the obviousness or nonobviousness of the subject matter 

is determined.  Such secondary considerations as commercial success, 

long felt but unsolved needs, failure of others, etc., might be utilized to 

give light to the circumstances surrounding the origin of the subject 

matter sought to be patented. 

41. Secondary considerations of non-obviousness are sometimes referred 

to as objective indicia of non-obviousness, and these must be considered in every 

case in which they are present. 

42. I understand that the steps of a method claim may be performed in any 

order unless a particular order is expressed or implied by the claim, or is 

determined by physical or logical constraints.. 

V. CLAIM CONSTRUCTION 
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D. “a biological sample” 

43. I understand that Dr. Vargas identified in the specification of the ’360 

Patent an express definition for the term, “a biological sample.” EX2022 (Vargas 

Depo. Tr.), 33:3-36:9 (Dr. Vargas confirming the definition). Specifically, the 

specification describes that “[t]he term ‘sample’ refers to a biological sample or a 

complex biological sample obtained from a subject.”1 EX1001 (’360 Patent), 

20:33-45. The specification further explains: “The terms ‘individual,’ ‘subject,’ 

and ‘patient’ are used interchangeably.” EX2022 (Vargas Depo. Tr.), 36:10-37:8; 

EX1001 (’360 Patent), 50:26-36. I agree with Dr. Vargas that the specification 

defines the term “sample” in this manner.  

44. As discussed further below, the express definition of the ’360 Patent 

for “a biological sample” would exclude, e.g., a lysate taken from an immortalized 

cell line that is engineered and grown in a laboratory (such as Cai’s HeLa cell 

populations) rather than obtained from a subject. Likewise, the ’360 Patent 

definition excludes a mixture of materials from different donors for the purpose of 

eliminating individual differences. 

E. “a subset of the plurality of particles” 

 
1 Bold-italic emphases throughout are added by me unless indicated otherwise. 
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45. Independent claim 1 (step 1(b)) requires “separating at least a subset 

of the plurality of particles comprising the coronas from the biological sample,” 

thereby producing a subset of proteins from the biological sample that is thereafter 

assayed in step 1(c). Further, the term “the coronas” is introduced and defined in 

step 1(a), which requires that “the coronas” correspond “to different particle types” 

and “differ based on particle type” and “comprise overlapping and distinct 

proteins.” EX1001 (’360 Patent), Claim 1, 86:52-87:3; see also EX2022 (Vargas 

Depo. Tr.), 30:21-31:13, 48:1-49:25 (describing “at least”).  

46. As the language of claim 1 indicates, step 1(b) is not satisfied where 

the corona on the identified subset of particles does not differ based on particle 

type (i.e., where the subset of particles consists of only one particle type) or does 

not comprise overlapping and distinct proteins. E.g., EX2022 (Vargas Depo. Tr.), 

27:21-28:3, 28:22-29:7. As discussed further below, for each of Hu, Cai, and 

Zaccaria, the petition and Dr. Vargas identify a subset of particles for step 1(b) that 

is never shown to include “the coronas” comprising overlapping and distinct 

proteins. A corona on a single particle type does not comprise “overlapping and 

distinct” proteins as required by the claims. See, e.g., EX2022 (Vargas Depo. Tr.) 

24:19-24. 

VI. CAI’S STUDY DOES NOT DISCLOSE ALL ELEMENTS 
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47. The petition and Dr. Vargas opine that Cai anticipates claims 1, 4, 6, 

17, 22, and 25 of the ’360 Patent. Pet., 3, 46-61; EX1003 (Vargas Decl.), ¶192. 

They also contend that Cai renders obvious claims 1, 4, 6, 17, 22, and 25 of the 

’360 Patent. Pet. 62-64; EX1003 (Vargas Decl.), ¶236. I disagree with both of 

these contentions. A POSA would not have read Cai (EX1005) as disclosing or 

making obvious any of the challenged claims.  

48. First, while the petition and Dr. Vargas assert that Cai discloses a 

method of assaying “a biological sample,” they point to a lysate of cells from an 

immortalized HeLa cell line. But a lysate taken from an immortalized cell line 

engineered and cultured in a laboratory (e.g., Cai’s Hela cell populations) is not “a 

biological sample” as that claim term is defined in the challenged patent.  

49. Second, the petition and Dr. Vargas mix and match different 

experiments of Cai without explanation. Dr. Vargas admits (and I agree) that Cai’s 

Figures 1 and 3 illustrate different experiments that use different HeLa cell 

populations (the alleged “samples”) in distinct protocols and analyses. For 

example, Cai’s Figure 1 experiment does not conduct the mass spectrometry 

analysis (relied upon by Dr. Vargas and the petition for the claimed assaying (step 

1(c)). See EX2022 (Vargas Depo. Tr.), 107:9-20, 123:21-124:3, 128:3-17, 129:7-

12. Cai’s SILAC-encoded MS experiment (illustrated in Cai’s Figure 3) 

individually contacted two different lysates (each from a different populations of 
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HeLa cells), each with only a single particle type. None of those individual SILAC 

populations (light, medium, or heavy) were contacted with a plurality of different 

particles as required in element 1(a).  

50. Regarding limitation 1(c), the emPAI values relied upon by the 

petition and Dr. Vargas for assaying across “at least six orders of magnitude” is 

described by Cai as a “semi-quantitative” index of abundance, not the claimed 

concentration. Further, emPAI is described by Cai as reflecting abundance on the 

particles, not the abundance in any HeLa cell population or a lysate thereof.  

A. Cai’s HeLa Cell Lysate Is Not “A Biological Sample” As 
Claimed. 

51. Neither Dr. Vargas nor the petition demonstrate that Cai discloses the 

claimed “method for assaying a biological sample,” including applying the method 

steps to the biological sample as specifically required by the claims, since the 

petition and Dr. Vargas rely exclusively on lysate of HeLa cells as the identified 

biological sample. See, e.g., EX2022 (Vargas Depo. Tr.) 134:3-16; EX1003 

(Vargas Decl.), ¶¶194-197. 

52. HeLa cells are not obtained from an individual subject. I understand 

Dr. Vargas confirmed at deposition that HeLa cells are vendor-purchased 

immortalized cells from cell lines cultured in labs. EX2022 (Vargas Depo. Tr.), 

117:11-21, 124:4-16, 136:19-137:18. I agree. In fact, HeLa cells differ quite 

significantly compared to cells that would be obtained from any subject. EX2026 
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(Heng) (“it might even be argued that the HeLa genome is no longer a human 

genome.”). 

53. As discussed above, Dr. Vargas identified a definition in the 

specification that states: “The term ‘sample’ refers to a biological sample or a 

complex biological sample obtained from a subject.” EX1001 (’360 Patent), 

20:33-45. The specification also describes: “The terms ‘individual,’ ‘subject,’ and 

‘patient’ are used interchangeably.” EX1001 (’360 Patent), 50:26-36. A HeLa cell 

lysate is derived from cultured, immortalized HeLa cells, rather than from a 

biological sample as required by the claims. 

54. Regarding Cai’s SILAC experiment (depicted in Cai Figure 3), Cai 

describes each of its HeLa cell lysates as 

distinct populations of cells. EX1005 (Cai), 

586 (In SILAC study, “[c]ell lysates were 

prepared from three populations of HeLa 

cells that had been metabolically encoded 

using three different SILAC media”). See 

EX2022 (Vargas Depo. Tr.), 133:25-135:2, 

106:22-107:1, 135:3-136:22. As discussed 

and illustrated in Cai, in the SILAC 

experiment depicted in Fig. 3, above, each different population was contacted by at 
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most one single particle type—not by the multiple particle types required by the 

claims. Cai’s SILAC study thus does not satisfy claim step 1(a), as required, 

because it involves experiments with three different (plural) populations and no 

(singular) population is ever contacted by a plurality of particle types. See EX2022 

(Vargas Depo. Tr.), 131:8-132:5. 

55. While the petition cites to different experiments (Fig. 1 and Fig. 3) for 

different aspects of the challenged claims, neither of Cai’s experiments disclose a 

biological sample or the method claimed. Each of Cai’s different experiments 

operate on different HeLa cell populations, none of which qualify as a “biological 

sample” as defined in the ’360 patent. The petition and Dr. Vargas rely on the MS 

analysis in Cai’s Figure 3 experiment to satisfy the assaying across six orders of 

magnitude requirement in step (c). Pet., 60; EX1003 (Vargas Decl.), ¶¶228-229. 

But, as indicated above, the Figure 3 experiment does not contact any HeLa cell 

population with a plurality of different particle types. Regarding, Cai’s Figure 1 

study, that is not subject to MS analysis and Cai does not assay the material across 

at least six orders of magnitude, as required by the claims.  

56. As such, each of the experiments reflected in Cai Figure 1 and 3 are 

different experiments on different populations of HeLa cells. None of those HeLa 

cell populations (or lysates) are obtainable from an individual subject. And each of 

those different experiments is missing several aspects of the claimed method. 
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B. Cai Fails to Disclose Pulling Down a Subset of Particles 
Comprising the Coronas (Element 1(b)).  

57. As discussed above (Section V.B), the plain and ordinary meaning of 

the claims require separating from the biological sample at least “a subset of the 

plurality of particles comprising the coronas.” The claims also require the 

separated particles to have both (1) different particle types and (2) coronas 

corresponding to the different particle types comprising overlapping and distinct 

proteins. See EX2022 (Vargas Depo. Tr.), 27:21-28:3. Neither Dr. Vargas nor the 

petition demonstrate that Cai discloses this claim element.  

58. When discussing the separating step of claim element (b), both the 

petition and Dr. Vargas rely on Cai’s Figure 1A—and Figure 1A alone—which 

depicts single particle types in a single HeLa cell lysate. Pet., 57-58 (citing 

EX1005 (Cai), Fig. 1A); EX1005 (Cai), 585 (specifically relating to Fig. 1A); 

EX2022 (Vargas Depo. Tr.), 155:19-156:10; EX1003 (Vargas Decl.), ¶¶223-224. 

Dr. Vargas’s annotations of Cai’s Figure 1A are clear that there is never disclosed 

separating a subset (singular) of particles comprising coronas (plural) from more 

than one particle type. Instead, Cai’s Figure 1 samples were incubated individually 

in parallel (EX1005 (Cai), Fig. 1A “CNT or CB” which Dr. Vargas annotated in 

red (reproduced below)); EX1003 (Vargas Decl.), ¶202 (Dr. Vargas admitting 

Cai’s samples are incubated in parallel)); EX2022 (Vargas Depo. Tr.), 102:20-
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104:8, 104:10-17, 106:22-107:1, 119:19-120:9. Further, the proteins are desorbed 

prior to assay. EX2022 (Vargas Depo. Tr.), 133:5-11, 132:6-133:2. 

 

59. I understand that Dr. Vargas acknowledged in deposition that the 

different particle types of Cai were always individually incubated in its pull-down 

experiments, and that every separation step created a subset of particles comprising 

a corona from only one particle type. I agree. Cai does not disclose separating a 

subset of particle comprising “the coronas” corresponding to multiple particle 

types, as required by the claims.  

60. In fact, the discussion in the petition and Dr. Vargas’ declaration fail 

to identify the claimed subset of particles. Though the petition identifies the 

“subset of proteins of (b)” from the CNT or the CB pulldown with green 

annotation—it never maps to the claimed subset of particles comprising “the 

coronas.” Pet., 57-58 (Petitioners’ annotated Fig. 1A, reproduced below). 
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61. The petition and Dr. Vargas provide limited argument alleging that 

MWCNTs of diameters 20-40 nm constitute a different particle type from 

MWCNTs of diameters less than 10 nm. This fails to meaningfully address the 

challenged claims and certainly fails to show anticipation by Cai. First, the 

experiment relied upon by Dr. Vargas and the petition to generate the alleged 

“subset of proteins” (Cai’s Figure 1) never employed MWCNTs with diameters 

less than 10 nm.  Second, Cai describes that MWCNTs having diameters less than 

10 nm “bound to virtually no proteins.” EX1005 (Cai), 586. In contrast to 

MWCNTs of diameters less than 10 nm, Cai teaches that “the amount of proteins 

pulled down by CNTs of diameters from 20-100 nm is essentially the same.” 

EX1005 (Cai), 586. Cai also teaches that MWCNTs length likewise did not impact 

protein binding amount. EX1005 (Cai), 586. Cai’s disclosure of 20-40 nm and 10 

nm CNTs thus did not describe separating a subset of particles comprising “the 

coronas” of different particle types, and this disclosure instead merely indicates the 

absence of a corona from a different particle type in that experiment. Accordingly, 

this argument fails to establish that Cai anticipates the claims.  
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C. Cai Fails to Disclose Element 1(c). 

62. Claim 1 step (c) requires assaying the subset of proteins to “detect, in 

the subset, proteins in the biological sample at concentrations across a dynamic 

range comprising at least 6 orders of magnitude, thereby assaying the biological 

sample.” In my opinion, Cai does not disclose this limitation as argued in the 

petition materials.  

63. For this claim element, both the petition and Dr. Vargas rely 

exclusively on emPAI values differing by at least six orders of magnitude. Pet., 60; 

EX1003 (Vargas Decl.), ¶229. Specifically, the petition materials cite to a 

comment in Cai that emPAI values for the MWCNT-binding proteins “spread over 

8 orders of magnitude.” EX1005, 587 (Figure 3F). There is no meaningful 

discussion of this aspect of Cai, which the petition materials clearly misunderstand. 

64. First, the petition materials confuse abundance and concentration. Cai 

itself confirms that emPAI is not a measure of concentration. It is instead 

described as a semi-quantitative indication of abundance. EX1005 (Cai), 587 

(“empirical peptide abundance index (emPAI), a semi-quantitative indication of 

the overall abundance of protein in the mixture”). Abundance is not the same as 

concentration. Rather, abundance refers to the signal intensity of ions, which is 

proportional to the number of ions detected. See, e.g., EX1031 (Bantscheff), 1018 

(“quantification is achieved by comparing their respective signal intensities”). 
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Such relative intensity does not represent a direct measure of concentration 

because ionization efficiency varies between compounds, thus a higher intensity 

(abundance) does not always mean a higher concentration. See Section III, above. 

In contrast, concentration refers to the actual amount of a substance in a volume. 

emPAI is semi-quantitative because it assumes that there is a correlation between 

the number of peptides sequenced per protein and the amount of protein present in 

the mixture, but this fails to account for, e.g., the differences in ionization 

efficiency and multiple charge states. See EX2021 (Lubec), 3573 (“Spectral 

Quality” includes basic components of “charge state differentiation,” “total signal 

intensity” and “signal-to-noise estimates”). 

65. Second, the relied-upon emPAI does not demonstrate abundance, 

much less concentration, in the lysate identified by the petition and Dr. Vargas as 

the “biological sample.” Instead, Cai explains that emPAI is a semi-quantitative 

measure of abundance of proteins in the mixture of proteins created during the 

SILAC experiment. I understand that Dr. Vargas explained during her deposition 

that this refers to previously-bound proteins placed into what Cai Fig. 3 labels the 

“Mix,” but that mixture is not the HeLa cell population contacted with particles or 

the lysate. I agree. As I understand, Dr. Vargas also confirmed the Mix comprises a 

mixture of proteins from the pulled-down corona from two of the three lysates 

created from the three populations of HeLa cells. EX1005, Fig. 3. Thus, emPAI is 
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clearly a measure of abundance of “bound proteins” (i.e., present in the pull-down) 

rather than a measure of concentration in the HeLa cells or their lysate. EX1003 

(Vargas Decl.), ¶229 (“the relative abundance of bound proteins ‘spread over 8 

orders of magnitude’ shows that Cai’s MS analysis detected protein concentrations 

in the subset across a dynamic range comprising the claimed ‘at least 6 orders of 

magnitude.’” (citing EX1005, 587)). Thus, not only does Dr. Vargas confuse 

abundance with concentration, she confuses the Mix with what she separately 

identifies as a sample. 

66. Third, even if emPAI is considered, the emPAI values in Cai that are 

relied upon by the petition and Dr. Vargas are at the extreme ends of high and low 

abundance, and are not found within the narrow range that had been validated for 

the emPAI procedure. Cai relies on Ishihama (EX1018) as representing the extent 

to which emPAI methodology has been validated. EX1005 (Cai), 587 (ref. 30 is 

Ishihama)). But Ishihama only validated emPAI over a narrow range. EX1018 

(Ishihama), 1268 (number of peptides having linear relationship “from 3 to 500 

fmol”); id. (Ishihama’s study testing quantification in the range of from 30 fmol to 

1.8 pmol/µL). While Cai observed a wide spread of emPAI values, it cites 

Ishihama, which confirms a substantially narrower range of validated emPAI 

values. Compare EX1018 (Ishihama), Table 1 (Ishihama’s emPAI ranging from 

0.10 to 15.68) with EX1003 (Vargas Decl.), ¶229 (relying on Cai’s emPAI values 
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of 0.02 to 2,254,683). Cai reports that a wide spread of emPAI values is an 

observation that some proteins were selectively enriched; but Cai is not reporting 

absolute protein amounts in contradiction to underlying validation work reported in 

the scientific literature.  

67. Thus, for at least the reasons above, Cai has not been shown to 

anticipate the challenged claims. 

D. Cai Obviousness Fails 

68. The petition and Dr. Vargas argue claims 1, 4, 6, 17, 22 and 25 would 

alternatively have been obvious. Specifically, they argue that to the extent Cai fails 

to disclose limitation 1[c] it would have been obvious to convert Cai’s emPAI 

values “into more traditional concentration numbers.” Pet. 62-64; EX1003 (Vargas 

Decl.), ¶¶236-241. This argument otherwise relies on its Cai anticipation argument 

from Ground 2 and proposes only converting Cai’s emPAI values to mol % based 

on a formula from the Ishihama reference. 

69. As a threshold matter, the petition and Dr. Vargas still fail to 

distinguish between protein content and concentration. Molar percent (mol %) of 

protein content is indicative of relative abundance; it is not a measure of 

concentration. This can be seen from the Ishihama formula presented in the 

petition, which is a simple calculation for the fraction of a given emPAI value 
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relative to the sum of all emPAI values (multiplying the fraction by 100 gives 

percentage).  

 

EX1018 (Ishihama), 1267 & Equation 3. This is still, at its core, the same emPAI 

number that is “roughly proportional to protein abundance” with all the caveats 

and issues I described above. I also note that Ishihama only tested the linearity of 

its emPAI and related calculations with concentrations of proteins having a 

relatively high concentration—from 30 fmol to 1.8 pmol/µL (EX1018 

(Ishihama))—and observed error as high as three-fold the detected values. 

Ishihama’s abundance-based calculations are not a substitute for concentration. 

Thus, even if a POSA was inclined to make such a calculation, it still reflects 

relative emPAI (“semi-quantitative indication” of abundance in the mixture) 

fraction rather than concentration.  

70. Furthermore, the obviousness argument does not change any of my 

criticisms discussed above in the anticipation challenge. For example, “mol %” of 

the protein mixture, even if determined, still would not correspond to the features 

the petition identifies as the biological sample (Section VI.A-B). Additionally, 

Cai’s abundance index, regardless of units of expression, at best reflects an amount 

of protein that bound to particles in the mixture extract rather than the amount in 
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the lysate (identified in the petition as the claimed “biological sample”). 

Furthermore, this proposed modification does nothing to change the fact that the 

identified HeLa cell lysate are not a sample from an individual, or that Cai’s 

SILAC experiment does not contact any population with a plurality of different 

particle types to satisfy claim element 1(a), or Cai’s failure to disclose pulling 

down a subset of particles comprising the coronas, as required by claim element 

1(b).  

E. Dependent Claims 

71. The petition and Dr. Vargas argue that dependent claims 4, 6, 17, 22 

and 25 are anticipated by Cai for the “same reasons” set forth for independent 

claim 1. Pet. 60-61; EX1003 (Vargas Decl.), ¶¶230-235. As discussed above, the 

petition fails to establish Cai anticipates claim 1.  

72. For at least the reasons above, Petitioners fail to show Cai renders the 

challenged claims anticipated or obvious. 

VII. HU’S STUDY DOES NOT DISCLOSE ALL ELEMENTS 

73. The Vargas Declaration and petition opine that Hu (EX1008) renders 

obvious claims 1-4, 6-7, 17, and 22-25 of the ’360 Patent. EX1003 (Vargas Decl.), 

¶126. I disagree. A POSA would not have read Hu (EX1008) as disclosing or 

making obvious any of the challenged claims.  
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74. First, Hu (like Cai) fails to disclose assaying a biological sample as 

claimed. The petition and Dr. Vargas identify Hu’s mixture of blood from 20 

different individuals as the purported biological sample, but the petition and Dr. 

Vargas fail to explain how such a mixture satisfies the patent’s explicit definition 

of a biological sample.  

75. Second, this ground also fails because Hu does not disclose separating 

a subset of particles comprising the coronas, as required by step 1(b). Hu instead 

individually separated subsets of particles each comprising the corona of only an 

individual particle type.  

76. Finally, the Hu ground fails regarding the six orders of magnitude 

limitation of step (c) for several reasons. Hu does not expressly disclose 

concentrations or any dynamic range; turning to alleged inherent disclosure, the 

petition and Dr. Vargas latch onto one particular entry (mentioning LTBP-1) found 

among the many entries in the raw data table from Hu’s supplement. Pet., 35-36. 

The petition and Dr. Vargas, however, fail to establish Hu actually detected LTBP-

1 as opposed to simply reporting a non-reproducible signal indistinguishable from 

background, as is commonly found in raw data from shotgun proteomics assays. 

Indeed, Hu’s table lists only a weak signal for the “LTBP-1” entry that was not 

confirmed in Hu’s replicates.  
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77. Even assuming LTBP-1 detection occurred, the petition and Dr. 

Vargas fail to establish the identified low concentration is necessarily present in 

Hu’s sample. They argue serum albumin and LTBP-1 are “normally present” at 

certain concentrations identified in the petition. Pet. 36. I disagree with their 

representation of “normally present,” and the citation to different references does 

not demonstrate protein concentrations in Hu’s sample.  

A. Hu Fails to Disclose Assaying “A Biological Sample” As 
Claimed. 

78. The petition and Dr. Vargas fail to demonstrate that Hu discloses the 

claimed “method for assaying a biological sample.” Pet. 21-25; EX1003 (Vargas 

Decl.), ¶¶127-131. Hu’s study combines blood taken from 20 different individuals 

that are mixed prior to assay. EX1008 (Hu), 355 (“Human blood was taken from 

20 different healthy donors” and processed, then the resultant plasma was “mixed 

together in order to eliminate individual differences.”). As indicated above, Dr. 

Vargas identified a definition in the challenged patent, but does not explain how 

Hu’s mixture is “a biological sample” as defined by the ’360 Patent.  

B. Hu Fails to Disclose Separating a Subset of the Plurality of 
Particles Comprising the Coronas As Required By 1(b).  

79. The petition and Dr. Vargas also fail to demonstrate that Hu discloses 

separating the claimed “subset of the plurality of particles comprising the coronas” 

as required by all challenged claims. The claims require the separated subset of 
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particles to have both (1) different particle types and (2) coronas corresponding to 

the different particle types comprising overlapping and distinct proteins. Section 

V.B, above. 

80. The petition and Dr. Vargas inconsistently identify what they consider 

to be “the subset.” Compare Pet., 31-32 (“the bound subset” depicted by Fig. 2, 

showing SDS-PAGE gel lanes) and EX1003 (Vargas Decl.), ¶¶151-153 (similar) 

with Pet., 33-36 (“the subset” referring to proteins derived from singular corona 

types detected by mass spectrometry) and EX1003 (Vargas Decl.), ¶¶154-173 

(similar). But their identified “subset” of particles fails in each scenario. As I 

explain below, if Hu’s SDS-PAGE gel is relied on for disclosure of “the subset of 

the plurality of particles comprising coronas” it fails because (1) the SDS-PAGE 

gel is not shown to contain any particles comprising coronas (much less a plurality 

of particles containing the coronas required by the claims), and (2) it is never 

assayed to detect proteins across a dynamic range comprising at least 6 orders of 

magnitude. Alternatively, if Hu’s mass spectrometry assay is relied on for 

disclosure of “the subset of the plurality of particles comprising coronas,” then it 

also fails because each of Hu’s mass spectrometry samples comprise only one 

corona—not the required coronas having overlapping and distinct proteins. 

Section V.B, above.  
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81. Discussing claim element 1(b), the petition and Dr. Vargas assert Hu’s 

Figure 2 (reproduced below) depicts “the bound subset.” Pet., 31-32; EX1003 

(Vargas Decl.), ¶¶151-153. But Hu’s Figure 2 does not disclose the claimed 

“subset of the plurality of particles comprising the coronas.” Rather, a POSA 

would have understood Figure 2 at best illustrates proteins that were previously 

bound to nanoparticles as part of a protein corona.  

 

82. Hu explains that, prior to running its SDS-PAGE, its “nanoparticle-

protein complexes” were “pelleted, resuspended in SDS-PAGE loading buffer, 

then boiled at 95 °C for 5 min and finally separated with 1-D SDS-PAGE.” 

EX1008 (Hu), 355. Such boiling denatures the protein corona, removing it from 

the nanoparticle. EX2025 (Voet), 159. Reliance on Hu’s Fig. 2 for the “subset of 
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the plurality of particles comprising the coronas” is insufficient because it does not 

disclose any particles comprising coronas, much less a subset of the particles 

comprising coronas comprising overlapping and distinct proteins. Instead, in Hu’s 

Figure 2 it is the detached proteins that are “separated with 1-D SDS-PAGE to 

illustrate the binding patterns of the plasma proteins on the” nanoparticles. EX1008 

(Hu), 355. Neither Hu’s Figure 2 nor the preparation of its SDS-PAGE indicate 

separating a subset of the plurality of particles comprising the multiple coronas as 

required by claim 1. I understand that Dr. Vargas confirmed during her deposition 

that there are no particles when the material is loaded onto the SDS-PAGE gels. 

EX2022 (Vargas Depo. Tr.), 99:3-15 (confirming her “understanding it’s just the 

proteins” loaded rather than the particles). I agree. 

83. Even if the petition or Dr. Vargas were to attempt to pivot to Hu’s 

particles that are digested and analyzed by mass spectrometry via shotgun MS as 

“the subset,” this also fails. EX1008 (Hu), 355; Pet., 33-36. I understand that Dr. 

Vargas confirmed at her deposition that the separation step in Hu generates a 

subset of particles comprising only the corona of a single particle type. EX2022 

(Vargas Depo. Tr.), 92:2-97:18 (each of 30-, 200-, and 400-nm samples incubated 

individually). I agree with Dr. Vargas; Hu never describes separating a subset of 

particles comprising coronas from multiple particle types. Consistent with its 

preparation, Hu later describes LC-MS/MS analysis on a corona individually. See, 



-42- 

e.g., EX1008 (Hu), 355-356 (“digested peptides from the human plasma protein 

corona were dissolved” and then the “analysis was carried out on a 1-D nano LC-

MS/MS system with 5 µL of the resuspended peptides injected each time.”), 

EX1008 (Hu), 359 (Table 2 providing three separate lists of the “top 20 most 

abundant plasma proteins bound of the Fe3O4 NPs of different sizes”), 10 (Table 

S1 reporting results individually under three different columns). The subset of 

particles separated during Hu’s pull-down thus comprised only the corona from a 

single particle type, not multiple coronas with overlapping and distinct proteins as 

required. Section V.B. Accordingly, Hu fails to describe separating a “subset of the 

plurality of particles comprising the coronas,” which have overlapping and distinct 

proteins, as required by all challenged claims.  

C. Hu Fails to Disclose Detecting Proteins At Concentrations 
Across a Dynamic Range Comprising At Least 6 Orders of 
Magnitude As Claimed. 

84. Step (c) further requires that the assay must “detect, in the subset, 

proteins in the biological sample at concentrations across a dynamic range 

comprising at least 6 orders of magnitude, thereby assaying the biological sample.” 

The petition and Dr. Vargas fail to demonstrate Hu discloses this limitation. Pet. 

33-39; EX1003 (Vargas Decl.), ¶¶154-173. 

85. The petition and Dr. Vargas’ argument rely specifically on two 

proteins (serum albumin and LTBP-1) written in Hu’s supplementary data table. 
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Pet. 35-36. Acknowledging no concentrations or dynamic range is expressly found 

in Hu, they argue inherent disclosure in Hu because the proteins are “normally 

present” at concentrations that would span 6 orders of magnitude. As discussed, 

the petition and Dr. Vargas fail to demonstrate the identified concentrations of 

these proteins are necessarily present in Hu. 

i. Failure To Demonstrate Hu Actually Detected LTBP1 at a 
concentration of 1.7-6.0 ng/mL. 

86. To allege inherent disclosure, the petition and Dr. Vargas rely on a 

single entry found among the many entries in the raw data table from Hu’s 

supplement. Pet., 35-36; EX1003 (Vargas Decl.), ¶¶166 (explicitly alleging serum 

albumin and LTBP-1 in Hu meets “the claim limitation of ‘at least 6 orders of 

magnitude.’”), ¶162 (“Two of those proteins detected from Hu are serum albumin 

and LTBP-1.”). But the authors of Hu never meaningfully discussed LTBP-1. 

Likewise, the petition and Dr. Vargas’ declaration lack meaningful discussion of 

this entry and fail to establish that Hu actually detected LTBP-1 as assumed, let 

alone at the identified concentration.  

87. As discussed above (Section III), shotgun proteomics approaches like 

that applied in Hu extensively degrade proteins into small peptide fragments, 

acquire spectral data, and analyze the raw mass spectral data to make “predictions” 

of the “theoretical peptides possible.” EX1003 (Vargas Decl.), ¶39 (“fragmentation 

predictions”). It was known that prior art shotgun proteomics were prone to 
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experimental error—especially for low abundance components. See e.g., EX2020 

(Keshishian), 16 (discussing “erroneous detection of the presence and/or the level 

of a peptide because what is actually being detected is an interference that cannot 

be distinguished from the analyte of interest.”). 

88. Accounting for the uncertainty and complications associated with 

shotgun mass spectrometry proteomics such as errors in predictions of matches 

(Section III, above)—particularly with low-abundant proteins—POSAs commonly 

tested samples in multiple replicates and viewed non-replicable results as 

indication of likely experimental error or artifact rather than a detection event. 

Researchers—including Hu—also restricted their analysis to what they viewed as a 

reasonably reliable subset of the proteomics data generated. EX1008 (Hu), 359 & 

Table 2 (analysis of the “top 20 most abundant plasma proteins”; threshold of 

“plasma proteins with an average MWSpC ≥ 1”); see also EX1007 (Zaccaria), 

1874 (“we compared the 20 most abundant identified proteins (ie, the 20 proteins 

with the higher MS/MS queries)”). 

89. Dr. Vargas and the petition identify LTBP-1 based on an entry in Hu’s 

raw data table found in its “supplementary data,” but they offer little discussion. 

EX1003 (Vargas Decl.), ¶¶161-162. But a POSA would be highly skeptical that 

Hu had actually detected LTBP-1. As explained in further detail below, a POSA 
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would more reasonably concluded Hu is simply reporting a non-reproducible 

match to a normalized spectral count that did not meet the threshold of detection.  

90. The below image shows the column headings from page 10 and the 

entry from page 18 of EX1008 (Hu), providing a summary of what was actually 

reported regarding LTBP-1 in Hu’s supplemental information. See also, EX2013 

(accurately summarizing this information). Annotations indicate the particle type 

employed and the number of replicates attempted. As shown in the image from 

EX2013 below, of nine attempts on three different particles, seven of those 

attempts failed to even postulate the presence of LTBP-1 (isoform 4) at all.  

 

91. I observe that in no instance does Hu’s table report signal for all 

replicates of any tested particle. Where Hu’s table does report a MWSpC 

(percentage normalized spectral count) value, it is extremely small (0.01) and well-

below the > 1 threshold Hu discusses elsewhere as being instituted for its analysis. 
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EX1008 (Hu), 359. Indeed, the MWSpC value of 0.01 is the lowest non-zero value 

reported in any entry in Hu’s supplementary data table. LTBP-1 is not discussed by 

the authors in the Hu article itself, and is certainly not identified among the list of 

any proteins Hu claimed it reliably detected. EX1008, Table 2.  

92. Given the weakness of the MWSpC (percent normalized spectral 

count) and lack of reproducibility, a POSA would more reasonably conclude that 

any non-replicable signal was more likely experimental artifact rather than an 

actual detection event. The petition and Dr. Vargas’ argument ignores the known 

sensitivity limitations and experimental error common in shotgun proteomics 

assays like Hu. Section III, above. They do not meaningfully address the raw data 

reported in Hu itself—they merely cite an entry without addressing it critically as a 

POSA would do.  

ii. The “Normally Present” Argument Does Not Make Sense. 

93. Since Hu does not disclose any dynamic range or concentrations of 

any proteins in its plasma mixture, the petition and Dr. Vargas argue inherent 

disclosure. EX1003 (Vargas Decl.), ¶161 (“this is inherently disclosed by Hu”). 

Specifically, they identify two proteins—serum albumin and LTBP-1—which they 

argue  are “normally present” at identified concentrations differing by six orders of 

magnitude (though citing to references other than Hu). Pet. 35-37; EX1003 

(Vargas Decl.), ¶¶163, 165-166. This argument fails for at least several reasons. 
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94. First, the petition and Dr. Vargas cite to Ahmed and Cao but these 

references do not establish concentrations for serum albumin and LTBP-1 in Hu. 

EX1003 (Vargas Decl.), ¶165. Concentrations of different proteins vary 

considerably among different individuals. EX1001, 56:35-38. These references do 

not address Hu’s plasma testing or even discuss Hu. Moreover, Ahmed does not 

address Cao’s samples, and Cao does not address Ahmed. In fact, the spectral 

count in Hu mapped to LTBP1 is for “Isoform 4.” EX1008, 18 (Table S1, row 

IPI00973177.1); EX2013 (excerpt reproduced below)). But Cao teaches “[t]here 

are four isoforms of LTBPs (LTBP-1, -2, -3, and -4)” and discusses concentration 

values from Cao’s sample for Isoform 1. EX1016, 16051 (LTBP-1). Dr. Vargas 

does not appear to recognize that Hu and Cao are addressing different proteins. 

95. It was also known in the field of proteomics that protein 

concentrations vary significantly between samples and that even variations in 

preparation method impact testing results. See, e.g., EX1015 (Ahmed), 786 

(“Standardizing sample preparation procedures for plasma/serum profiling…, as 

well as fractionation techniques employed either to generate several fractions or to 

selectively obtain a particular subset of peptides/protein, although time-consuming 

and error prone is critical for obtaining reliable biomarkers and building a 

biomarker pattern, since slight changes in a given sample preparation could lead to 

very different protein profiles.”), 786 (protein half-lives range from a few days to 
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just a few hours). For example, the preparation and analysis methods of Hu and 

Cao differed in various respects. Hu and Cao examined different cohorts with a 

different composition of age and gender. EX1014 (Nanjappa), D960 (explaining 

that differences in age and gender matter for protein composition). Additionally, 

Hu and Cao differed in sample processing and handling (e.g., centrifugation, 

storage) as well as assaying method (e.g., shotgun proteomics and MS in Hu versus 

ELISA kit in Cao). I summarize some differences between Hu and Cao below:  

Hu (EX1008) Cao (EX1016) 
Samples from 20 healthy individuals 
(no further details provided) 

Samples from healthy individuals: 39 
females, 65 males, mean age 47.6 years 

Centrifuged 5 min. at 1000 g 
(temperature not provided) 

Centrifuged 10 min. at 1000 g and 4 °C 

Following storage and upon thawing, 
plasma centrifuged 2 min. at 16,000 g 
“to further reduce the presence of red 
and white blood cells” 

Not described in Cao 

Used immediately upon thawing, never 
refrozen 

Not described in Cao 

 

96. Second, the petition and Dr. Vargas mischaracterize the cited Ahmed 

and Cao references as reporting “normally present” concentrations of identified 

proteins. EX1003 (Vargas Decl.), ¶165. Even if Cao and Ahmed observed 

particular concentrations in those particular samples tested, they are not broadly 

reporting what is “normally present” in a more general manner. See e.g., EX1016 

(Cao), 16047-16048 (observing concentrations employing ELISA). 
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97. In fact, it is unclear why Ahmed and Cao specifically are relied upon 

for alleged concentrations of serum albumin and LTBP-1, respectively. For 

example, the petition materials cite specifically and only to Cao in asserting that 

LTBP-1 is “normally present” at concentrations ranging from “1.7 to 6.0 ng/mL.” I 

see no explanation why only Cao is cited or why no other sources are provided. 

Other resources available at the time identify significantly different LTBP-1 

concentrations than what the petition and Dr. Vargas present.  

98. For example, the Peptide Atlas database is an on-line resource known 

to researchers in proteomics and a database I’ve used personally. The Peptide Atlas 

is available at the following hyperlink: https://peptideatlas.org/. Searching Peptide 

Atlas database for LTBP-1 in the most recent human plasma dataset identifies 

LTBP-1 at an estimated concentration of 220.0 ng/mL. See EX2027 (below). The 

identified “10x uncertainty” indicates expected concentrations can be as high as 

2200.0 ng/ml. This is far greater (by approximately 2-3 orders of magnitude) than 

the concentration presented in the petition and by Dr. Vargas. EX1003 (Vargas 

Decl.), ¶¶165-166. 

https://peptideatlas.org/
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99. The concentration of LTBP-1 from Peptide Atlas is much closer to the 

concentration the petition and Dr. Vargas identify for serum albumin (35 to 52 

mg/mL). EX1003 (Vargas Decl.), ¶164. For example, the LTBP-1 value listed in 

Peptide Atlas (220 ng/mL) converts to 0.00022 mg/mL, or 2.2 x 10-7 g/mL. Even 

taking the highest number Dr. Vargas cites to as what is “normally present” for 

serum albumin (52 mg/mL), this converts to 5.2 x 10-2 g/mL. The difference 
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between 5.2 x 10-2 and 2.2 x 10-7 g/mL is about five orders of magnitude—not “at 

least 6 orders of magnitude” as recited in the challenged claims.  

100. In summary, Hu does not disclose protein concentrations, and the 

petition materials do not establish concentrations in Hu for the identified proteins 

(serum albumin and LTBP-1), regardless of whether those proteins were indeed 

detected. Furthermore, the petition materials mischaracterize the disclosures of 

Ahmed and Cao, and fail to establish “normally present” concentrations for the 

identified proteins. 

iii. Hu Obviousness Fails. 

101. Having admitted that Hu lacks express disclosure of the dynamic 

range limitation of the claims, the petition and Dr. Vargas make unsubstantiated 

alternate arguments that “a POSA would have…found it obvious.” Pet., 37-39; see 

also EX1003 (Vargas Decl.), ¶¶167-170. The petition improperly conflates 

knowledge of a wide disparity between protein concentrations in plasma with 

missing disclosure of using mass spectrometry to assay the biological sample 

across such a dynamic range. The argument is also misplaced when it discusses 

mass spectrometry generally, as opposed to discussion of Hu’s shotgun proteomics 

approach as relied upon in Ground 1. 

102. The petition and Dr. Vargas ignore their own submitted references, 

which discuss difficulties and inaccuracies of prior mass spectrometry analysis of 
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protein concentrations across a broad dynamic range. See, e.g., EX1010 

(Hajipour), 1218 (discussing complexity that “hampers the identification of low 

abundant proteins”); EX1006 (Walkey), 2451 (“Using spectral counting to 

estimate the relative abundance of low-abundance proteins within complex 

mixtures is inaccurate”); EX1015 (Ahmed), 786 (the technical challenge is that 

“the complexity of plasma/serum is so overwhelming that important biological 

information will be in background noise and will not be detected by current 

available MS technologies”); EX1007 (Zaccaria), 1869-1870 (discussing “the 

limited dynamic range” of prior methods rendering “the low-abundant protein 

compartment where disease-associated biomarkers are thought to reside [as] still 

unattainable”). See also Section III, above (discussing EX2017-EX2021). Hu 

implements a threshold that limits its analysis to no more than two orders of 

magnitude (MWSpC range of 1-10). EX1008, 360, Table 2 (same), Fig. 6 Caption 

(discarding MWSpC < 1).  

103. The petition and Dr. Vargas then cite to the ’360 patent itself as 

though to use it as a guide. E.g., EX1003 (Vargas Decl.), ¶¶169-173. Elsewhere, 

the petition argues that there are overlapping ranges at issue in comparing the 

claims to the prior art, but it is my opinion that the petition never established the 

existence of an overlapping prior art range. Finally, insofar as the petition and Dr. 

Vargas rely on prior art shotgun proteomics approaches to disclose this claim 
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feature, it fails because the literature (e.g., EX1010, 1218; EX1006, 2451; EX1015, 

786; EX1007, 1869-1870; Section III, above) explained that prior shotgun 

proteomics approaches were “inaccurate” and “unattainable” for assaying across 

such a dynamic range.  

104. For each of the reasons discussed above, the petition and Dr. Vargas 

fail establish that Hu renders obvious the challenged claims.  

D. Dependent Claims 

105. The petition and Dr. Vargas argue that dependent claims 2-4, 6-7, 17 

and 22-25 are obvious for the largely “same reasons” set forth for independent 

claim 1. Pet. 39-46; EX1003 (Vargas Decl.), ¶¶174-191. As discussed above, the 

petition fails to establish Hu renders claim 1 obvious.  

106. For claim 23, each of the petition and Dr. Vargas confuse a 

lipoprotein as recited in the claim with “Apolipoproteins.” Apolipoproteins are 

proteins, whereas a lipoprotein is a complex of lipids and proteins. EX2028 (Voet), 

631-632. A lipoprotein is not the same as an apolipoprotein. 

VIII. ZACCARIA’S STUDY DOES NOT DISCLOSE ALL ELEMENTS 

107. The Vargas Declaration and petition opine that Zaccaria (EX1007) 

renders obvious claims 1, 2, 4, 6-7, 17, 22, 23, and 25 of the ’360 Patent. EX1003 

(Vargas Decl.), ¶242. I disagree. A POSA would not have read Zaccaria (EX1007) 

as disclosing or making obvious any of the challenged claims. 
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A. Zaccaria Fails to Disclose Assaying “A Biological Sample” As 
Claimed. 

108. The petition and Dr. Vargas fail to demonstrate that Zaccaria discloses 

the claimed “method for assaying a biological sample.” Pet. 64-66; EX1003 

(Vargas Decl.), ¶¶243-245. Zaccaria’s study (like Hu’s) combines samples taken 

from multiple different individuals that are mixed prior to assay. EX1007 

(Zaccaria), 1870-1871. As indicated above, Dr. Vargas identified a definition in the 

challenged patent, but does not explain how Zaccaria’s mixture is “a biological 

sample” as defined by the ’360 Patent.  

B. Zaccaria Fails to Disclose Separating a Subset of the Plurality of 
Particles Comprising the Coronas As Required By 1(b).  

109. Both the petition and Dr. Vargas fail to demonstrate Zaccaria 

discloses separating the claimed “subset of the plurality of particles comprising the 

coronas” as required by all challenged claims. Pet. 71-72; EX1003 (Vargas Decl.), 

¶¶261-266. The claims require the separated subset to have both (1) different 

particle types and (2) coronas corresponding to the different particle types 

comprising overlapping and distinct proteins. Section V.B, above. 

110. The petition and Dr. Vargas assert that a given particle type in 

Zaccaria was “separately incubated in duplicates” in RBC lysate, washed 

extensively “to remove all unbound proteins, leaving only bound proteins,” and the 

particles in the vial were then “separated” from the biological sample using an 
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external magnet to hold them in place while the supernatant was removed. Pet., 71; 

EX1003 (Vargas Decl.), ¶¶261-266. But the identified subset of particles in 

Zaccaria comprises only one corona—not the required coronas having overlapping 

and distinct proteins. Section V.B, above; EX2022 (Vargas Depo. Tr.), 39:12-40:1 

(“Three separate containers.”), 41:5-17 (separately incubated in duplicates). I agree 

with Dr. Vargas that the separation step in Zaccaria generates a subset of particles 

comprising only the corona of a single particle type. EX2022 (Vargas Depo. Tr.), 

42:16-43:9, 45:10-50:12, 41:8-12. Zaccaria never describes separating a subset of 

particles comprising coronas from multiple particle types. The subset of particles 

separated during the pull-down thus comprises only the corona from a single 

particle type, not multiple coronas with overlapping and distinct proteins as 

required Id., 46:2-50:12, 99:3-15. Accordingly, Zaccaria fails to describe 

separating a “subset of the plurality of particles comprising the coronas,” which 

have overlapping and distinct proteins, as required by all challenged claims.  

C. Zaccaria Fails to Disclose Detecting Proteins At Concentrations 
Across a Dynamic Range Comprising At Least 6 Orders of 
Magnitude As Claimed 

111. Step (c) requires that the assay must “detect, in the subset, proteins in 

the biological sample at concentrations across a dynamic range comprising at least 

6 orders of magnitude, thereby assaying the biological sample.” The petition and 
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Dr. Vargas fail to demonstrate Zaccaria discloses this limitation. Pet. 73-77, 

EX1003 (Vargas Decl.), ¶¶267, 273. 

112. The petition and Dr. Vargas each argue element 1(c) is satisfied by 

Zaccaria based on two specific proteins (Hb and SBF1) mentioned in Zaccaria’s 

supplementary information. They admit, however, that Zaccaria has no express 

disclosure of protein concentrations or a dynamic range. Pet., 74, EX1003 (Vargas 

Decl.), ¶¶270-273, EX2022 (Vargas Depo. Tr.), 76:19-25. Instead, Dr. Vargas and 

the petition allege inherent disclosure, arguing those proteins are “normally present 

in RBC lysate” at concentrations spanning at least 6 orders of magnitude. But just 

as in Ground 1, Ground 4 cherry-picks an allegedly low abundant protein (SBF1) 

from the supplemental information and presents it without critical review. The 

petition and Dr. Vargas do not demonstrate that Zaccaria actually detected SBF1, 

rather than merely reporting non-replicable signal indistinguishable from 

experimental artifact or background. Zaccaria itself reports that the identified 

signal could not be mapped to a single protein, and instead mapped to multiple 

different accession numbers (e.g., different numbers identifying different proteins 

in a database). The petition overlooks this entirely. As discussed below, the 

petition and Dr. Vargas fail to demonstrate the identified concentrations of these 

proteins are necessarily present in Zaccaria. 
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i. The Petition Fails to Prove SBF1 Was Actually Detected by 
Zaccaria At The Asserted Concentration 

113. The petition and Dr. Vargas argue that Zaccaria’s shotgun proteomics 

assay detected the SBF1 protein, which it claims is a “lower abundant” protein that 

is “normally present” at a concentration of 6.62x10-6 pmol/mg. Pet. 74; EX1003 

(Vargas Decl.), ¶271. But they fail to demonstrate that Zaccaria actually detected 

SBF1, rather than reporting non-replicable #MS/MS indistinguishable from 

experimental artifact or noise. 

114. As discussed above (Section III), shotgun proteomics approaches like 

that applied in Zaccaria extensively degrade proteins into small peptide fragments, 

acquire spectral data, and analyze the raw mass spectral data to make “predictions” 

of the “theoretical peptides possible”. EX1003 (Vargas Decl.), ¶39 (“fragmentation 

predictions”). POSAs viewed non-replicable #MS/MS and corresponding matches 

to a database as likely experimental error or artifact, rather than a reliable detection 

event. EX2022 (Vargas Depo. Tr.), 43:20-44:7. A POSA would more reasonably 

view Zaccaria’s mention of SBF1 as indicating a level of detection/specificity that 

was inadequate to detect (and did not in fact detect) this protein. A POSA would be 

highly skeptical that Zaccaria had actually detected SBF1. As explained in further 

detail below, a POSA would more reasonably conclude Zaccaria is simply 

reporting non-reproducible #MS/MS (and corresponding potential match to a 

database) that did not meet the threshold of detection.  
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115.  The below image shows the column headings from page 25 and the 

entry from page 28 of EX1007 (Zaccaria), providing a summary of what was 

actually reported in Zaccaria’s supplemental information. See also, EX2009 

(accurately summarizing this information), EX2022 (Vargas Depo. Tr.), 69:17-22. 

Annotations indicate the particle type employed and the number of replicates 

attempted. As shown in the image from EX2009 below, of six attempts on three 

different particles, four of those attempts failed to even indicate any #MS/MS at 

all.  

 

116. As shown in the image and reported in Zaccaria, in no instance does 

Zaccaria’s table report #MS/MS matched to SBF1 and replicated in duplicate for 

any tested particle. For the few non-replicated instances where signal was reported, 

it was exceptionally weak. Only a few peptide fragments were detected with 

minute coverage of any ostensibly predicted protein (e.g., Replicate 1 for the “Q-
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Treated” reporting 2 peptide fragments and 1% coverage). Furthermore, Zaccaria 

reports a very low number of MS “hits” registered and used (e.g., software and 

algorithms) for protein prediction (e.g., Replicate 1 for the “Q-Treated” reporting 

#MS/MS of 10). By comparison, the proteins discussed in Zaccaria Table 2 report 

#MS/MS typically at least an order of magnitude larger. Such a small number 

gives little confidence of accurate assignment to SBF1, as opposed to noise or 

error, including misassignment of fragments originating from a different protein. 

117. Zaccaria explains the SBF1 label was arbitrarily applied as just one of 

several potential accession numbers that might be associated with the signal. 

Different accession numbers are assigned to different proteins in a database. 

Specifically, Zaccaria states that “if several proteins match the same set of 

peptides, only one member of the protein group is indicated in” the lists Petitioners 

rely on. EX1007 (Zaccaria), 17; see also id., 1872 (“When several proteins 

matched exactly the same set of peptides, only one member of the protein group 

was reported in the final list.”). Though Zaccaria identifies SBF1 as one potential 

match (AC identifier O95248) for the signal Petitioners relied upon, Zaccaria 

discloses elsewhere that multiple AC identifiers were actually listed for the signal. 

EX1007, 86 (“Other ACs” include A6PVG8). The same issue exists with 

Zaccaria’s identification of other proteins, like PIK3R4 (cited by the petition only 

against dependent claim 7). See EX2022 (Vargas Depo. Tr.), 74:3-75:22, EX2010. 
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EX2014 and EX2015 (reproduced below) accurately present the information from 

page 86 of EX1007 where Zaccaria identified the variety of different accession 

numbers with which the signal potentially could be associated.  

 

EX2014; 

 

EX2015; see also EX2022 (Vargas Depo. Tr.), 58:21-24 (Dr. Vargas not knowing 

what AC stands for).  

118. While the petition assumes that Zaccaria detected SBF1, it fails to 

demonstrate actual detection.  
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ii. The “Normally Present” Argument Does Not Make Sense. 

119. Since Zaccaria does not expressly disclose a dynamic range or sample 

protein concentrations, Dr. Vargas and the petition each argue inherency, relying 

on Bryk (EX1009). Pet. 74-75; EX1003 (Vargas Decl.), ¶¶271-273. The petition 

and Dr. Vargas specifically identify two particular proteins—HBA1 and SBF1—

which they argue are “normally present” at identified concentrations that differ by 

at least six orders of magnitude. This argument fails for several reasons. 

120. First, the petition and Dr. Vargas cite to Bryk, but this reference does 

not establish concentrations for HBA1 and SBF1 in Zaccaria. Concentrations of 

different proteins vary considerably among different individuals. EX1001, 56:35-

38. Bryk does not address Zaccaria’s hemolysate testing or even discuss Zaccaria. 

Instead, the petition and Dr. Vargas’ argument admits that different concentrations 

(or no concentration at all) of the identified SBF1 and PIK3R4 proteins are 

expected in some subjects.  
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121. Dr. Vargas and the petition rely on Bryk for reporting 6.62 x 10-6 

pmol/mg of SBF1. EX1003, ¶271. But they cherry-picked from Bryk “the lowest 

non-zero detected concentration” of SBF1 in Bryk’s table. EX1003, ¶271 n.6; 

EX2022 (Vargas Depo. Tr.), 77:1-77:5 

(confirming the same). Other entries in 

Bryk indicate “zero” detected 

concentration. Bryk therefore 

demonstrates that—contrary to Dr. 

Vargas and the petition’s argument—

what is “normally present” in some donors was an apparent absence of the 

proteins. EX2011 (shown above); see also EX2022 (Vargas Depo. Tr.) 83:3-87:15. 

Rather than supporting the petition and Dr. Vargas’ argument that the identified 

concentrations are “normally present,” Bryk confirms the relied-upon proteins may 

not be detectable or present at all in a sample—including Zaccaria’s sample.  
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122. Additionally, Bryk discarded all the SBF1 results because the number 

of copies per cell (16.9, 0.0, 0.1, and 3.0) always fell well below its 100-copies 

“sample purity threshold.” EX1009, 51, 2756 

& Fig. 3 Caption (“(B) Distribution of 

protein copy numbers across all proteins in 

whole cells (red circles) and WG fractions 

(blue circles)”). Likewise, Bryk discarded all 

the PIK3R4 results for the same reason. Id., 

44 (3.4, 0.0, 0.0, and 0.0 copies). The dashed 

line of Bryk’s Fig. 3 “shows the 100 copy 

per cell sample purity threshold.” (reproduced right). As shown in Figure 3, Bryk 

imposed a horizontal line to depict the threshold below which trace results were 

discarded. As Bryk explained: 

Because a minute contamination of the erythrocyte preparations by 

other blood cells cannot be avoided we consider proteins above a 

threshold of 100 copies as those occurring in erythrocytes. However, 

we do not rule out the possibility that some proteins with abundances 

below this limit may also originate from RBCs. In addition we cannot 

exclude contamination of the RBC and their membrane preparations 

by plasma proteins. For example, the most abundant plasma protein, 

albumin, was present at several thousand copies. 

EX1009 (Bryk), 2755.  
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123. Bryk does not establish protein concentrations in Zaccaria’s tested 

material because it is a different reference that employed different methodologies 

on different samples. EX1015 (Ahmed), 786 (discussing that even “slight changes 

in a given sample preparation could lead to very different protein profiles”). Dr. 

Vargas confirmed at her deposition that numerous differences existed in the 

preparation protocol employed in Zaccaria as compared to Bryk. EX2022 (Vargas 

Depo. Tr.), 51:11-54:4. I agree. A POSA could thus not read Bryk’s supplemental 

materials as corresponding to results expected from Zaccaria’s hemolysate. 

124. The petition and Dr. Vargas’ remaining arguments do not support 

obviousness and do not cure the deficiencies I discussed above. Pet. 75-77; 

EX1003 (Vargas Decl.), ¶¶274-279. The petition and Dr. Vargas argue that 

Zaccaria is “consistent” with the problem the ’360 patent solves. Pet., 76; EX1003 

(Vargas Decl.), ¶277. But, as I explained above, this does not demonstrate the art 

(including Zaccaria) discloses what is claimed. Additionally, as with the Hu 

ground above, no prior art range of values has been established. 

125. Therefore, for at least the reasons discussed above, the petition and 

Dr. Vargas fail to establish that Zaccaria renders obvious the challenged claims. 

D. Dependent Claims 
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126. The petition and Dr. Vargas argue that dependent claims 2, 4, 6-7, 17, 

22-23 and 25 are obvious for the largely “same reasons” set forth for independent 

claim 1. Pet. 77-80; EX1003 (Vargas Decl.), ¶¶280-291.  

127. As discussed above, the petition fails to establish Zaccaria renders 

claim 1 obvious. Additionally regarding claim 2, the unit conversions do not cure 

the deficiencies discussed regarding claim 1.  

128. For claim 7, the petition and Dr. Vargas rely on the PIK3R4 protein. 

As discussed above, the petition fails to demonstrate Zaccaria detected this protein, 

let alone at the concentration identified. Section VIII.C.  

129. For claim 23, the petition confuses a lipoprotein as recited in the claim 

with “Apolipoproteins” as discussed above. Section VII.D. 

IX. CONCLUSIONS 

130. In signing this declaration, I recognize that the declaration will be 

filed as evidence in a contested case before the Patent Trial and Appeal Board of 

the United States Patent and Trademark Office.  

131. I declare that all statements made herein of my own knowledge are 

true and that all statements made on information and belief are believed to be true, 

and further that these statements were made with the knowledge that willful false 

statements and the like so made are punishable by fine or imprisonment, or both, 

under Section 1001 or Title 18 of the United States Code. 
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Executed July 24, 2025. 
 
  

   /Michael J. Cima/    
       Michael J. Cima, Ph.D. 
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