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Illumina and PE Biosystems 
colluded to defraud Zip Code 

Inventors 
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Background and Chronology 
for Attempts by Illumina 

Employees to Re-Patent Zip 
Code Inventors Intellectual 

Property
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Timeline for RICO Complaint
• January, 2018 – Illumina CEO Francis deSouza admits secret collaboration with Thermo Fisher 

“started the conversation clearly well over a year ago”… meaning prior to the April 2017 
settlement agreement (see below).  Discovery will reveal if this secret collaboration started 
over 3 years earlier in 2015, i.e. prior to the Markman and bulk of the Cornell v Illumina case 
(1:10-cv-00433-LPS). 

• April, 2017 – Life Technologies (ThermoFisher) and Illumina fraudulently colluded to induce 
settlement of Cornell v Illumina in Delaware (1:10-cv-00433-LPS). This eventually was 
contested by a Rule 60(b)(6) Motion filed by Cornell once they became aware of Illumina’s 
and ThrmoFisher’s deception. This triggered a series of FOIA requests on Illumina SEC filings 
and NIH Grants in April and May 2017 by Plaintiff Zirvi.

• January, 2015 – Illumina in-house attorney, William Noon, files a highly unusual FOIA request 
to the NIH for copies of Illumina’s own NIH SBIR Grants:

– 1R21HG001911-01
– 1R44HG002003-01
– 1R43CA081952-01
– 1R43CA083398-01
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January 8, 2018 - Illumina unexpectedly announces collaboration 
with Thermo Fisher with a joint product: “Ampliseq for Illumina”.
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January 8, 2018 - Illumina CEO Francis deSouza admits secret 
collaboration with Thermo Fisher “started the conversation clearly 
well over a year ago”… meaning prior to the settlement agreement.
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Timeline of Inventions

1999 2000 2001

J F M A M J J A S O N D J F M A M J J A S O N D

M. Chee, at Illumina
submits continuation of 
‘754 to decode beads. 
No examples. No 
Figures. Not used by 
Illumina.

Barany submits ‘594 
patent.  Teaches PCR-
LDR, zip codes, 
Universal arrays. K-
ras, BRCA1, BRCA2 
Includes substantial 
data.

J-B Fan (& Lockhart) still 
at Affy submit 
“Universal Arrays” 
patent application.  
Never issues.

M. Chee & D. Walt 
submit ‘584 using 12-
mer, with hybridization  
of last 4 bases to 
decode beads. Not 
used by Illumina.

M. Chee & Gunderson 
submit ‘431 using LDR 
and zip code capture. 

M. Chee & Illumina 
submit ‘732 using 
nanocrystals to decode 
beads. Not used by 
Illumina.

Barany sends PEB 4,633
zip code sequences.

Illumina and PEB sign 
Joint Development 
Agreement. 

Lockhart at Affy
submit “Tag 
(Universal) Arrays” 
‘564 application.  

Barany submits ‘965 
patent.  Teaches PCR-
LDR, 4,633 zip codes, 
Universal arrays. K-
ras. Includes 
substantial data.

M. Chee & Gunderson 
at Illumina submit 
“universal array” 
sequences, plagiarizes 
16 of Zirvi-Barany zip 
codes. Copies all 
important aspects of 
zip codes from ‘917 -
1996. Never issues.

M. Chee, at Illumina
submits continuation of 
‘754 to decode beads. 
Uses 16 zip codes with 
hybridization; example 
1 is misleading.

M. Chee, at Illumina
submit other 
continuations of ‘754 to 
decode beads. Primer 
extension, and FRET. 
Not used by Illumina.

Zirvi-Barany develop 4,633
zip code sequences.

Illumina and PEB sign Amendment 
to Joint Development Agreement for 
“Tag sequences” March, 2001. 
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Timeline of Inventions

1997 1998 1999

J F M A M J J A S O N D J F M A M J J A S O N D

D. Walt of Tufts submits 
‘884 patent claims dye 
encoding of beads. Not 
used by Illumina. No 
mention of universal 
array or zip codes.

M. Chee, at Illumina
submits ‘754 
application  to decode 
beads. Example relates 
to enzyme-based 
sensor. Not used by 
Illumina.

M. Chee, at Illumina
submits ‘431 application  
to decode microsphere 
array sensors. Example 
relates to enzyme-based 
sensor. Not used by 
Illumina.

K. Gunderson & M. 
Chee, from time at Affy
submit ‘913 application, 
sequencing by ligation 
on array.  Never issues.

M. Chee, at Illumina
submits continuation of 
‘754  to decode beads. 
Not used by Illumina.

M. Chee, becomes 
Director of Genomic 
Research at Affy
Was aware of “Tag 
(Universal) Arrays”, 
patent application.  
Never issues.

D. Walt of Tufts, M. 
Chee, and J. Stuelpnagel 
form Illumina
No mention of universal 
array or zip codes.
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Timeline of Inventions

1995 1996 1997

J F M A M J J A S O N D J F M A M J J A S O N D

Barany collaborates with D. 
Walt of Tufts.  Barany 
explains zip code chemistry, 
ligase detection, and their 
use on addressable arrays for 
encoding and decoding DNA. 

Barany submits ‘917 
series patent.  
Teaches PCR-LDR, zip 
codes, Universal 
arrays.  Includes 
substantial data.

Barany submits ‘470 series 
patent.  Teaches PCR-PCR-
LDR; LDR-PCR; PCR-PCR; 
zip code capture;  zip-code 
primers.  Includes 
substantial data.

D. Walt of Tufts publishes
use of beads and a
hexagonal fiber-optic
layout to detect DNA.
Relies on pre-hybridization
with known sequences to
mRNA. Does not use zip
codes.

D. Walt admits he is not co-
inventor of zip code
chemistry or universal arrays.
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Timeline of Inventions

1993 1994 1995

J F M A M J J A S O N D J F M A M J J A S O N D

F. Barany, G. Barany, R. Hammer, 
and M. Lubin conceive of and 
design primers and probes for 
PCR-PCR-LDR, LDR-PCR, and zip-
code universal arrays.

The Barany  Feb. 1994 NCI grant 
contained all the fundamental 
ideas; PCR-PCR-LDR; LDR-PCR; 
PCR-PCR; universal primers, Zip-
code Universal Arrays, including 
the 24-mer zip-codes.

NCI grant reviewed by 
S. Fodor of Affy.  Learns 
about zip code array 
and other Barany Lab 
IP. Gives poor score.

Affy patent application removes 
S. Fodor as co-inventor, claims 
nucleotide analogue IP.  Senior 
author is M. Chee. All claims 
deemed invalid in light of Cornell 
interference.
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Concluding Remarks on the Timeline
1.  Affymetrix employee Steve Fodor had detailed knowledge about the confidential Barany 1994 NCI grant submission, which 
described zip code chemistry, zip code primers, combining PCR with ligase detection reactions (LDR )and universal arrays.

2. David Walt, founder of Illumina (with Mark Chee and others, April 1998) reads draft of Barany’s ‘917 patent application, and 
acknowledges to Mike Goldman on November 22nd, 1995 that he is not an inventor of zip code arrays.

3.  Mark Chee, Kevin Gunderson, and J-B. Fan all worked at Affymetrix, and knew of zip code arrays prior to joining Illumina.

4.  Affymetrix employees, including J-B. Fan, submit patent applications on March 26th, 1999, and April 6th, 2000 (as well as 
publications) using Universal arrays of 20-mer zip code sequences, they termed “Tag arrays” and “Tag Sequences”.

5.  David Walt and Mark Chee submit patent applications on May 20th, 1999, both for Illumina and Tufts describing other ways to 
encode for bead-arrays, i.e. nano-crystals, or sequencing by hybridization of 12-mers. In fact, Illumina failed to commercialize 7 of 
their own approaches for decoding which bead is in a given location.

6.  Mark Chee, Kevin Gunderson, and J-B. Fan, submit several patent applications and publications using Universal arrays, with 24-
mer zip codes AFTER the Nov. 9th, 1999 collaboration with ABI (PE-Biosystems) was announced.

7.  Mark Chee and Kevin Gunderson had access to the confidential Zirvi-Barany unpublished 465 zip-code list – which was never 
published – from PEB some time between February 1999, (when Zirvi-Barany designed them and provided to PEB shortly 
thereafter,) and August 25th, 2000, when Illumina tried to re-patent Zirvi-Barany’s zip codes.

8.  Mark Chee and other Illumina employees file provisional application 60172106 on December 23rd, 1999 (claimed in both 
US7033754 and US7226734) where in Example 1, they claim to demonstrate identification of “16 zip codes” through 4 decoding 
steps, but knowingly and willfully conceal zip code sequences as well as hybridization and washing conditions used.

9.  Mark Chee and Kevin Gunderson submit a patent application on August 25th, 2000 where they claimed to “generate a list of 
about 4,000 zip-codes, with special properties”, which they call “Illumacodes” – such special properties were invented by Barany
Lab in the ‘917 application of 1996.  In Table 2, the first 16 zip codes are EXACTLY the same sequence as 16 of the first 52 Zirvi-
Barany 24-mer zip-codes of the unpublished 465 list, and are in the identical order as that list, and thus were plagiarized. 
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Illumina and PE Biosystems 
Collaboration Requires Barany 

Lab’s Zip Code Chemistry 
(covered by WO 97/31256 

patent) for David Walt’s Bead 
Arrays to Work
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Joint Development Agreement, November 9th, 1999

Illumina makes randomly “Assembled Arrays”, invented by Dr. David Walt, while Dr. Francis Barany and 
team invented “Zip Code Chemistry” to make “Addressable Arrays” .  On their own, randomly 
assembled bead arrays do not work for DNA analysis like SNP genotyping.  The zip code chemistry of 
Barany Lab’s IP not only works on traditional DNA arrays, but is also the enabling technology that 
allows the random bead arrays to work for DNA analysis. 
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Barany teaches Walt about ligation assays, zip codes, and Universal arrays:

David Walt admits that he did not invent zip codes and Universal arrays.
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Illumina and PE Biosystems 
Collude to Defraud Zip Code 

Inventors 
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First Amendment to Joint Development Agreement, March 27th, 2001

Illumina and PE Biosystems, deliberately colluded to provide “for the development and 
commercialization of Tag Sequence technology”, which is really the “Zip Code Chemistry” invented in 
the Barany Lab.  There is one and only one logical reason to redact the definition of “Tag Sequence” in 
this SEC document: To prevent the true inventors from finding out that Illumina and PE Biosystems 
were colluding to develop and commercialize sequences that infringed on the inventor’s intellectual 
property.  This was part of a deliberate strategy to re-name the inventors’s zip codes with other names 
to obfuscate their origin. 
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First Amendment to Joint Development Agreement, March 27th, 2001

Further, Illumina and PE Biosystems, deliberately colluded to develop “Tag Sequences for the 
Collaboration, which will attempt to avoid third party intellectual property rights or other 
encumbrances”, in other words, to defraud the rightful inventors of royalties for the “Zip Code 
Chemistry”.  As this sentence was (accidentally) left un-redacted, when we asked about this section, Dr. 
Barany were falsely told by the lawyers that this did not refer to the true inventors intellectual property.  
The redacted section (4.1.5) clearly shows that Illumina and PE colluded to divide the responsibilities for 
manufacturing Tag sequences on assembled arrays (Illumina) and Tag sequences for reagents (PE).  Since 
Tag sequences are synonymous to zip codes (section 1.33), uncovering this redacted section 
demonstrates that Illumina knew all along that zip codes work on both the array and in solution.  
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First Amendment to Joint Development Agreement, March 27th, 2001

Illumina and PE Biosystems, deliberately colluded to jointly own “any Intellectual Property rights 
concerning Tag Sequences”,… “including the methods by which such Tag Sequences are designed, 
selected or made, as well as any compositions directed to such Tag sequences.”  In other words, 
Illumina and PE Biosystems acknowledge the high value of “Tag sequences”,  which per the redacted 
section 1.33 “Tag sequences mean” is really the intellectual property of WO97/31256, i.e. the “Zip 
Code Chemistry” invented by the Barany Lab. 
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Illumina’s GoldenGate Assay and 
Tag Sequences Infringe on the 
Zip Code inventors Intellectual 

Property 
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Illumina – PE-Biosystems settlement agreement, August 18th, 2004

In this redacted section, Illumina admits that their “GoldenGate™” assay, uses Barany’s LDR-PCR-Zip 
Code Chemistry technology, which is covered in the ‘917, ‘470, and ‘293 series patents.  Again, the 
rightful inventors were harmed by deliberately redacting this section.  Thus, Illumina deliberately set 
out to defraud the true inventors of royalties due from patents and trade secrets covering Barany’s “Zip 
code chemistry”, “Ligase Detection”, and “Addressable Arrays” inventions.
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Illumina and/or PE Biosystems, deliberately redacted the actual “Tag Sequences” from the 2004 
settlement agreement, to deprive the true inventors of rightful royalties.  The recent FOIA request 
revealed “Tag sequences” be 24 to 26 + 2 bases in length (addition of an extra “T” to both the 3’ and 5’ 
end does not materially affect the performance characteristics of these sequences); Tag sequences 
differ from each other by 25% or more within those 24-26 bases, and are designed to operate under 
uniform hybridization conditions, in other words, they literally infringe upon the intellectual property 
of WO97/31256, i.e. the “Zip Code Chemistry” invented by the Barany Lab. 
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Illumina
Plagiarizes the Zirvi-
Barany Zip Codes
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Zip-code Array, Zip, Decoder sequence, IllumaCode, IllumiCode, 
Probe sequence, BeadArray capture probes, Adapter Sequence, 

In these Illumina patent applications, Illumina uses the terms “Zip-code Array”, “Zip”, “Decoder 
sequence”, “IllumaCode”, “Probe sequence”, and “BeadArray capture probes” to describe Zirvi-
Barany’s (exact) 24-mer zip code sequences.
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In this Illumina publication describing chemistry for Infinium arrays, Illumina uses the terms “Capture 
Probe”, and “target” to describe Zirvi-Barany’s exact 24-mer zip code sequences (with an extra T on 
the 5’ end).

Zip code, cZip, Decoders, IllumaCode, IllumiCode, Capture Probe, 
Bead identifier, Target, Universal Tag Sequence
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Zip code, cZip, Decoders, IllumaCode, IllumiCode, Capture Probe, 
Target, Address 1, Address 2, Universal Tag Sequence

In this Illumina publication describing chemistry for Infinium arrays, Illumina uses the terms “Capture 
Probe”, “target”, “Address 1” and “Address 2” to describe Zrivi-Barany’s exact 24-mer zip code 
sequences (with an extra T on the 5’ end).
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A closer look at one of the 16 zip codes: TTGAAAAGCCTACACGACGGCGAA

Chances of 9 new “Illumacode” zip code sequences matching exactly to Zirvi-Barany’s earlier work?  
One in 10130 or a Googol (1 x 10100) times the total number of stars in the Universe (1 x 1029)!
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The 16 zip codes in original unpublished 465 order  9 of the 16 zip codes in final 4,633 patent order  

The 16 zip codes listed in Illumina’s US20030096239 are in the same order as the original unpublished 465  

Chances of first 4 bases of 16 zip code sequences matching TTGA, which is our first tetramer?  
One in 3 x 1038 or more than a billion times the total number of stars in the Universe! (1 x 1029)

The 16 zip codes, plagiarized from Zirvi-Barany’s unpublished document in the identical order:
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An unexplained coincidence?

Barany et al., filed, April 14, 2000

Illumina, filed Aug. 25, 2000 – Never Issues
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USPTO archives of all the Illumina filings 
and patent office correspondence may 
now be found relating to the plagiarized 
Zirvi-Barany zip codes
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Illumina tries to re-patent Zirvi-Barany’s Zip code sequences, 
renames them “IllumaCode ID”, and later “Seq. ID No.”. 
Barany et al., filed, April 14, 2000 Illumina, filed Aug. 25, 2000 – Never Issues

Illumina – enabled by PE Biosystems providing them Zirvi-Barany’s unpublished trade secret sequences sometime in 
1999-2000 – attempted to re-patent Zirvi-Barany’s exact zip code sequences.  This is part of a deliberate strategy by 
Illumina and PE Biosystems – as evidenced by the un-redacted “First amendment to the Joint development 
agreement” to systematically and fraudulently purloin the true inventors intellectual property.
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Gunderson & Chee plagiarized Zirvi-Barany’s zip codes, 
which were used to achieve Illumina bead decoding.

Illumina – enabled by PE Biosystems providing them Zirvi-Barany’s unpublished trade secret sequences sometime in 
1999-2000 – attempted to re-patent Zirvi-Barany’s exact zip code sequences.  This is part of a deliberate strategy by 
Illumina and PE Biosystems – as evidenced by the un-redacted “First amendment to the Joint development 
agreement” to systematically and fraudulently purloin the true inventors intellectual property.
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Zirvi-Barany describe properties of 
zip code addresses;
Illumina plagiarizes:
Zip code length of 24-mer.
“IllumaCodes” 24-mer Illumina Adapter sequences, 
“randomly picked by computer”.  In actuality, they seeded 
the program with 16 Zirvi-Barany zip codes.

Zirvi-Barany describe uniform hybridization. >85% of Tm 
values within the range of 75 – 80 C inclusive.
Illumina claims random 24-mers with Tm centered around 
72°C  and with a spread of 5 degrees which would be 67-
77°C. In actuality, ”IllumaCode” sequences also had Tm 
range of mostly 75-80°C inclusive, and almost all were 74-
81°C, which is centered on the exact range as the Zirvi-
Barany zip codes. 

Barany Lab describe 25% or greater differences between 
two zip codes.  For 24-mers, that equals probe-decoder 
complementarity score <= 18.
Illumina claims “Probe-Decoder complementarity Score < 
14”. In actuality; there are: 
1,461 pairs with complementarity score of 14; 

338 pairs with complementarity score of 15; 
70 pairs with complementarity score of 16; 
22 pairs with complementarity score of 17; and

1 pair with complementarity score of 18; 
In other words 18/24 = 25% or greater differences - exactly 
matches Barany Lab teaching.  

Illumina Application: Gunderson & Chee, Fig. 1
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Illumina submits full application 09/940,185 on August 27, 2001: 

Kevin Gunderson and Mark Chee sign their name on 
February 4, 2003 to declare:

“I believe that I am the original, first, and joint inventor 
of the subject matter which is claimed and for which a 
patent is sought on the invention entitled: Probes and 
decoder oligonucleotides.”

“I have reviewed and understand the contents of the 
above-identified specification, including the claims, as 
amended by any amendment referred to above. I 
acknowledge the duty to disclose information which is 
material to patentability as defined in 37 C.F.R. § 1.56.”

Illumina provides false statements to the USPTO, claiming 
to have invented “Probes and decoder oligonucleotides” 
when in fact they plagiarized the first 16 zipcodes directly 
from an unpublished Zirvi-Barany document they 
obtained through Illumina’s collaboration with PE-
Biosystems.  They did this to avoid paying the true 
inventors their rightful royalties.
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Illumina submits provisional application 60/227,948 (M. Chee and K. Gunderson) on August 25, 2000: 

Illumina attempt to re-patent Zirvi-Barany’s exact zip code sequences; accidentally leaves one with wrong ID in Table 
1, includes all in Table 2, and has them in a bizarre order in tables 3 & 4.
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Full Appl., (K. Gunderson) on August 27, 2001Illumina submits provisional application 60/227,948 
(M. Chee and K. Gunderson) on August 25, 2000: 

Illumina attempt to re-patent Zirvi-Barany’s exact zip code sequences; changes “IllumaCode ID” to “Seq. ID No.”, and 
drops Mark Chee as inventor when moving from provisional to full application.  What are they trying to hide?
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Illumina submits full application 09/940,185 = WO 2002016649 on August 27, 2001: 

Illumina submits full application of “Probes 
and Decoder Oligonucleotides” on August 27, 
2001, which deletes the words “universal 
arrays” in the abstract to the patent office.

Illumina attempt to re-patent Zirvi-Barany’s exact zip code sequences; deletes the words “universal arrays” in the 
abstract to the USPTO, in an effort to hide that Illumina’s application is really the intellectual property of 
WO97/31256, i.e. the “Zip Code Chemistry” invented by the Barany lab.
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Illumina own provisional patent application shows that 
Universal Bead Arrays are Zip Code Arrays.

Illumina admits – 4 years after Barany Lab’s zip code patent was filed – that “Illumina has developed 
Universal BeadArrays with 128 unique addresses that hybridize efficiently and with high specificity”. 
Such “Universal BeadArrays” are called Zip-Code Arrays and shown to work in their last figure, which 
tellingly is deleted from all subsequent patent applications from this patent family.  

Illumina 60/180810 Provisional, Filed Feb. 7, 2000
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Illumina attempts to hastily rename probes containing zip codes as “adapters”. 

Illumina Provisional 60/311,194, Filed Aug. 9, 2001

Illumina hastily submits provisional 60/311,194 on Aug. 9, 2001, tries to rename probes containing zip 
codes, universal priming sequences, and target sequences as “adapters” 
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Illumina Makes Further Use of Barany 
Lab’s Intellectual Property and Exact Zip 
Codes, and Uses Seventeen Different 
Alternative Names, to Obfuscate the 

Origin of Zip Codes to the USPTO and 
the Court 
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The term “zip code” enters Illumina patent applications only after JDA signed with PEB on 
November 9th, 1999

60090473 as originally filed on June 24, 1998
• All figures relate to using enzymes or antibodies on the surface of beads, none were retained in final application.

09189543 as originally filed on Nov. 10, 1998
• This version has no examples and no figures, and no explanation of decoding.  No mention or thought of zip codes.

09344526 as originally filed on June 24, 1999 = US7060431
• This version has no examples and no figures, and no explanation of decoding.  No mention or thought of zip codes.

60172106 as originally filed on Dec. 23, 1999
• Illumina officially begins collaboration with PE-Biosystems on 11-9-1999 – which had access to confidential Zirvi-Barany 

465 set Zip codes and Zirvi-Barany Intellectual Property including trade secrets
• Example 1 and Figure 1 now show for the first time; decoding arrays, clearly using zip code idea, but deliberately 

concealed the sequence of oligonucleotides used and the actual hybridization and wash conditions they used.

60235531 as originally filed on Sept. 26, 2000
• Similar to above, highlight success of error correction, which is solely dependent on using zip code sequences.

09748706 as originally filed on Dec. 22, 2000 = US7033754
• Propose primer-extension approach to decode arrays, no evidence this ever worked.  They accidentally use the words “zip 

code loci” in example 6. Imagine if Samsung had used the word “iPhone” in their patents with no explanation.

60302213 as originally filed on June 28, 2001
• No new examples provided, but some hastily thrown together figures speculating use of reversible terminators for 

decoding, in combination with zip codes. An exonuclease approach for decoding is described, but it will not work.  
Illumina plagiarizes the word “zipcode” zip code”  or “cZip” 16 times, without ever defining the words.

10187321 as originally filed on June 28, 2002 = US7226734
• No new examples, but one new figure is provided with no data.  The figure reveals that approximately 1520 beads were 

correctly decoded – this matches the 1536 – 16 = 1520 functional bead types in the Gunderson et. al 2004 paper wherein 
the same data was derived by serial hybridization of pools to zip code oligonucleotides onto the addressable arrays.
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09748706 as originally filed on Dec. 22, 2000 = US7033754
• Propose primer-extension approach to decode arrays, no evidence this ever worked.  They accidentally use the words “zip 

code loci” in example 6. Imagine if Samsung had used the word “iPhone” in their patents with no explanation.

60302213 as originally filed on June 28, 2001
• No new examples provided, but some hastily thrown together figures speculating use of reversible terminators for 

decoding, in combination with zip codes. An exonuclease approach for decoding is described, but it will not work.  
Illumina plagiarizes the word “zipcode” zip code”  or “cZip” 16 times, without ever defining the words.

09748706 as originally filed on Dec. 22, 2000:
Illumina lawyers probably instructed inventors to 
remove the word “zipcode” from the patent 
application, but in their rush, they missed “zip code 
loci” in example 6, because it has a space between 
“zip” and “code”. No explanation given for the term.

60302213 as originally 
filed on June 28, 2001:
Illumina lawyers probably 
figured the collaboration 
with PE-Biosystems is 
going well, so left in 
“zipcode”, “zipcodes”, “zip 
code loci” “zip codes” and 
“cZip”.

The term “zip code” enters Illumina patent applications only after JDA signed with PEB on 
November 9th, 1999
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Illumina’s Proprietary Software 
Retains Fingerprints of Zip Code 

Inventors Intellectual Property
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DMAP files are collections of Zip codes/Capture Oligonucleotides 1
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David Walt testimony on March 6, 2013 at Syntrix trial:

David Walt admits that one needs to specify the location of each bead 
just by defining two dimensions: an X-dimension and a Y-dimension.  In 
other words the location of each bead is defined before use.
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The term "ZipCode" is used as a variable in multiple areas for software to identify/decode beads with XY 
addresses, just as in Universal Zip Code arrays as described by Barany Lab IP.  It means that Illumina programmers 
thought of the sequences as "ZipCode" sequences in DMAP files used by Illumina. 

There is no "area code" or "phone number" in any of the .dll files. There is also a parameter in the ZipCode data 
structure titled "ExcludeFromObfuscationAttribute" indicating they were trying to keep this data secret. 

In File IlmnDataFiles.dll:

Int16 DESCryptoServiceProvider SymmetricAlgorithm set_Mode PaddingMode set_Padding set_IV set_Key ICryptoTransform CreateEncryptor CryptoStream CryptoStreamMode
FlushFinalBlock WriteByte FileNotFoundException ReadByte CreateDecryptor get_Position FileLoadException NotSupportedException SetLength
ExcludeFromObfuscationAttribute RuntimeTypeHandle GetTypeFromHandle System.Xml.Serialization XmlSerializer Serialize get_BaseStream IsNaN Deserialize
ReadChars GetFileName ReadInt16 Read

Int64 BackgroundMean BackgroundStdDev ZipCode StdDev Mean Median NumNonOutlierBeads TrimmedMean Read

In File CommonVeraScan.dll:

LARGE_INTEGER ZipCode CoreData CoreDataArray CoreStatus Sorting EventRecursionBlocker EventBarrier RegistrationFormat RegistrationModeEnum
RegistrationScoreStruct RegistrationParameters Polynomial Illumina.Common.LinearAlgebra IMatrix ICholeskyDecomposition ILuDecomposition IQrDecomposition
ISingularValueDecomposition IEigenvalueDecomposition Matrix CholeskyDecomposition LuDecomposition QrDecomposition SingularValueDecomposition
EigenvalueDecomposition MathHelper ILog Illumina DriveType DiskSpaceInfo VolumeInfo SystemUtils MathSupportFunctions ImageChangedEventArgs
ImageSizeChangedEventArgs ImageSizeChangedEventHandler VisibilityChangedEventHandler IImageBase XYZIntPoint ProfileEventHandler Profiler ClonedProfilerData
ProfileContextValue ProfileContextData ProfileContext Filename AdditionalContextException MultiException TransformationType Transformation TransformAttributes
ProfileEvent EventType ProfileEventArgs EventsHelper AsyncFire mscorlib System ValueType Object Enum ICloneable EventArgs TEventArgs MulticastDelegate IDisposable
Attribute ApplicationException X Y .ctor LoadLocations SaveLocations Z System.Drawing PointF GetHashCode Equals op_Equality op_Inequality String 
IsActualVersionA_AtLeast_TargetVersionB _Value value__ Synchronous Asynchronous GreenCY3 RedCY5 BeadEnd DistalEnd ArrayMatrix

Drawing2D ToAltString CalculateOrthogonality Invert TransformPoints TransformPoint TransformVectors TransformVector Transform InverseTransform Invert3x3 ConvertArray
invert3x3 mult3x3WithVec mult3x3 Multiply3x3Precise CreateMatrix CreateTransformation CreateTransformationRobust Elements XOffset YOffset Rotation XScaling YScaling
Shear Timestamp Type Context ActivityName ActivityFullName get_Event _event AsyncFireCleanUp Delegate InvokeDelegateBlocking InvokeDelegateHybrid FireEventBlocking
FireEventAsync x y FilePath Locs OutputPath z orig obj left right actualVersionA featureVersionB numberOfSignificantSegments okIfUndefinedVersionA

resultIfUndefinedVersionA zipcode Xvalues Yvalues slope intercept System.Runtime.InteropServices OutAttribute list mad sortedList stddev sortedValues p lowerBound
upperBound xyCoords zCoords.

Why is the term “ZipCode” in Illumina’s software? Part 2
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Why is the term “ZipCode” in Illumina’s software? Part 1A

“DMAP files identify bead locations on your BeadChip and quantify the signal 
associated with each bead.”
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Why is the term “ZipCode” in Illumina’s software? Part 1B
Each BeadChip requires the user to 
download a DMAP file for that array.
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Why is the term “ZipCode” in Illumina’s software? Part 4

Screenshot showing data structures labeled ZipCode in multiple places in these two 
important Dynamically Linked Libraries (.dll files) used by the DMAP software critical 
for determining the location of beads on a BeadChip and other Illumina arrays.
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Why is the term “ZipCode” in Illumina’s software? Part 3

Screenshot showing data structures labeled ZipCode in multiple places in these two 
important Dynamically Linked Libraries (.dll files) used by the DMAP software critical 
for determining the location of beads on a BeadChip and other Illumina arrays.
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Why is the term “zipcode” in Illumina’s software? Part 5
Screenshot showing data structures labeled “ZipCode” and “zipcode” in multiple places in these 
two important Dynamically Linked Libraries (.dll files) used by the DMAP software critical for 
determining the location of beads on a BeadChip and other Illumina arrays.  This even lists “X 
values” and “Y values” right after the word “zipcode”.
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Illumina’s Own FOIA Request to 
the NIH on Illumina’s Grant 

Applications Triggers the True 
Inventors to Follow Illumina’s 

Trail 

Case 3:20-cv-07648-MAS-DEA   Document 1-17   Filed 06/23/20   Page 51 of 71 PageID: 407



51Confidential, Expert Analysis, SDNY Case 2019

Illumina unusual January 
05, 2015 FOIA request for 
copies of its own grants:
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Illumina: Fan SBIR 1R43CA097851-01 Grant, submitted November 30, 2001

Applicants are aware that reviewers penalize NIH grant applications that are not properly referenced.  Thus, 
Zirvi’s FOIA request reveals for the first time that Illumina’s J.B. Fan admits that the highly multiplexed method 
for SNP genotyping is based on direct ligation of two oligonucleotides that “hybridize contiguously”  with readout 
on “random arrays of universal capture probes”, and properly cites Gerry-Barany 1999.  Other than Illumina’s 
provisional patent application 60/180810 (submitted by J.B. Fan, with an embedded grant section written by Fu, 
where the word “Zip code Array” was accidentally left in a Figure), Illumina consistently tried to obfuscate that 
their bead arrays were literally zip code arrays as described by Barany Lab in the WO97/31256 patent. 
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Illumina: Fan SBIR 1R43CA097851-01 Grant, submitted November 30, 2001

Through a FOIA request, Zirvi learns that Illumina’s J.B. Fan grant application to the NIH on November 30, 2001, 
literally infringes on Barany Lab’s LDR-PCR technology as covered in Barany Lab’s ‘917 patent filed Feb 9, 1996, 
Barany Lab’s ‘470 patent filed May 29, 1996, and Barany Lab’s ‘293 patent filed Jan 6, 1999.  It is a direct ligation 
(i.e. LDR) followed by PCR amplification with universal PCR primers, followed by zip-code capture on a solid 
support.  These are outside the scope of the original Joint Development Agreement between Illumina and PE 
Biosystems, which only covered the IP in WO97/31256 patent (‘917 series).  PE Biosystems, which was 
responsible for overseeing the collaboration through a joint steering committee, deliberately withheld 
knowledge of this infringement to defraud the true inventors. 
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Illumina: Chee SBIR 1U54HG002753-01 Grant, submitted May 28, 2002

Through a very recent FOIA request, Zirvi learns that Illumina’s Mark Chee submitted a grant application to the 
NIH on May 28th, 2002, and Figure 6 reveals that this grant is completely based on Barany Lab’s LDR-PCR 
technology as covered in Barany LAb’s ‘917, ‘470, and ‘293 patent families. Illumina forgot to redact the figure 
legend which states “If an allele-specific oligonucleotide is complementary to the genomic DNA, a ligation 
product is formed” literally as described in the Barany Lab patents.  
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Illumina: Chee SBIR 1U54HG002753-01 Grant, submitted May 28, 2002

Through a very recent FOIA request, Zirvi learns that Illumina’s Mark Chee submitted a grant application to the 
NIH on May 28th, 2002, and Figure 6 legend continued reveals that this grant is completely based on Barany 
Lab’s LDR-PCR technology as covered in Barany Lab’s ‘917, ‘470, and ‘293 patent families. Zirvi’s FOIA request 
reveals for the first time that Illumina’s M. Chee admits that the “assay products can be readout on a universal 
array” and properly cites Gerry-Barany 1999.  Again, Illumina chose to redact a key sentence about the Barany 
Lab’s Universal arrays. Since the material is over 15 years old, it is difficult to understand what would be 
proprietary, or suitable for a patent submission.  Discovery of an un-redacted version of this application would 
reveal if Illumina deliberately hid information from the NIH to fraudulently obtain US government funding. 
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Illumina and PE Biosystems both 
have defrauded the True Inventors 

of Rightful Royalties: Appendix 
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Gerry-Barany Publication , Sept. 17, 1999

Gerry-Barany JMB 1999 publication: Zip code, cZip, cZ1, Zip1, Z1. 

Complementary 
zip code (cZ1) on 
probe

Zip code (Z1) 
on array

Zip code 
(Zip1) on 
array

Zip code 
(Zip1) on 
probe
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Barany Lab Intellectual Property: Zip code, Complementary Zip code, Zip1, Z1.

Barany et al., Filed Feb 9, 1996

Zip code (Z1) 
on probe

Zip 
code

Zip code
Capture

Zip code (Z1) 
on Array

Zip code 
(Z1) on 

upstream 
probe

Zip code (Z1) on 
downstream probe

Zip code (Z1) 
on Array

Zip code 
(Z11) on 

Array

Zip code (12, 
14) on Array

Complementary Zip code (comp 12, 
and comp 14) on Probe

1994 NCI grant application had “zip code” tail on LDR product, and universal 
“complementary zip code” on the array.
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Joint Development Agreement, November 9th, 1999

Illumina’s intellectual property should have been reviewed by PE Biosystems.  Thus, PE Biosystems was 
an “enabler” for Illumina, and did not notify the true inventors that their IP was being used or copied.
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Zip code, cZip, Decoders, IllumaCode, IllumiCode, Capture Probe, 
Bead identifier, Adapter Sequence, Universal Tag Sequence

Ligation
step

Zip code
Capture

In these hastily drawn Illumina patent application figures, Illumina uses the terms “adapter sequence” and “capture probe” to describe 
Barany Lab’s zip code sequences.
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Illumina submits provisional application 60/135,123 (K. Gunderson) on May 20, 1999: 

∂

PCR primers with
Zip codes!

Zip code capture oligos
on solid support!

Barany Lab Patent

Illumina attempts to re-patent Barany Lab’s 
universal arrays and zip code primers, by trying 
to rename them as “adapter”.
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Illumina’s provisional application 60/135,123 (K. Gunderson)  tries to re-patent Barany Lab’s ideas from 3 years earlier.

Barany Lab 
Patent

Illumina, Filed May 20, 1999Barany et al., Filed Feb 9, 1996

Adapter probe: substantially complementary to the capture probe and 
to a target sequences

Capture 
probe

Ligation product: attaches 
label to target sequenceAdapter probe 

captured on 
universal array

Universal array
on a solid support

Illumina substitutes the terms “adapter sequence” and “capture probe” instead of Barany Lab’s term “zip code”.
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Illumina submits provisional application 60/135,123 (K. Gunderson) on May 20, 1999: Claims to be 
first to describe “Universal adapters”, which is just another term for Barany LAb’s “zip codes”.

Illumina attempts to re-patent Barany Lab’s universal arrays and zip code primers, 
shamelessly claiming ““Universal adapters” first described here”.
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60/180810 Provisional application filed by Jian-Bing Fan of Illumina, February 7, 2000

Illumina admits – 4 years after Barany Lab’s zip code patent was filed – that “in order to make use of 
the array, the identity of the bead at each location must be determined”. Illumina admits that they use 
“PE Biosystems’ ZipCodeTM chemistry.”  Fu, who wrote the grant application admits the zip-code arrays 
were invented by Gerry-Barany, 1999, while Fan puts in a fake reference to claim the same year.  
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Illumina: Fan SBIR 1R43CA097851-01 Grant, submitted November 30, 2001

Through a Zirvi FOIA request, the inventors learn that Illumina’s J.B. Fan submitted a grant application to the NIH 
on November 30, 2001.  In this funded application, Illumina boasts the ability to generate more than a million 
genotypes per instrument per day, but fraudulently conceal that they use the Barany Lab IP and trade secrets. 
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Illumina: Fan SBIR 1R43CA097851-01 Grant, submitted November 30, 2001

Through a Zirvi FOIA request, the true inventors learn that Illumina’s J.B. Fan grant application to the NIH on November 
30, 2001, which literally infringes upon Barany Lab’s ‘917, ‘470, and ‘293 patents using direct LDR-PCR with zip code 
array capture, shows “accurate” and “reproducible” results with multiplexing 96 SNPs per reaction, and claims good 
results with a 384 multiplex.  This newly revealed information shows that contrary to Illumina’s assertions, LDR-PCR 
works just fine without the need to do a “gap-LCR” step, and that the two are functionally equivalent.
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Illumina: Fan SBIR 1R43CA097851-01 Grant, submitted November 30, 2001

Through a Zirvi FOIA request, the true inventors learn that Illumina’s J.B. Fan grant application to the NIH on 
November 30, 2001, which literally infringes upon Barany Lab’s ‘917, ‘470, and ‘293 patents using direct LDR-PCR 
with zip code array capture, was funded to do work invented by the Barany Lab.  Illlumina understood that Barany 
Lab’s technology was “advantageous over other methylation detection methods” and cites the exact advantages 
that were articulated in Barany Lab’s IP and trade secrets.  Further, the grant highlights the Illumina and Applied 
Biosystems partnership, implying that Applied Biosystems was fully aware of this work, yet deliberately withheld 
Illumina’s infringement to defraud the true inventors.
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Illumina: Chee SBIR 1U54HG002753-01 Grant, submitted May 28, 2002

Through a Zirvi FOIA request, the true inventors learn that Illumina’s Mark Chee fraudulently submitted a grant 
application to the NIH on May 28th, 2002, which was subsequently funded for $15,355,660.  Thus, the true 
inventors learn for the first time that Illumina was paid over $15 million by the NIH to develop highly parallel SNP 
genotyping based on Barany Lab’s LDR-PCR technology as covered in Barany Lab’s ‘917 patent filed Feb 9, 1996, 
Barany Lab’s ‘470 patent filed May 29, 1996, and Barany Lab’s ‘293 patent filed Jan 6, 1999.
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Illumina: Chee SBIR 1U54HG002753-01 Grant, submitted May 28, 2002

Through a Zirvi FOIA request, the true inventors learn that Illumina’s Mark Chee fraudulently submitted a 
grant application to the NIH on May 28th, 2002, that is completely based on Barany Lab’s LDR-PCR technology 
as covered in Barany Lab’s ‘917 patent filed Feb 9, 1996, Barany Lab’s ‘470 patent filed May 29, 1996, and 
Barany Lab’s ‘293 patent filed Jan 6, 1999.  The entire integrated system is completely dependent on Barany 
Lab’s zip code arrays and LDR-PCR reactions, without these critical components, the system would not exist.
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Illumina: Chee SBIR 1U54HG002753-01 Grant, submitted May 28, 2002

Through a Zirvi FOIA request, the true inventors learn that Illumina’s Mark Chee fraudulently submitted a 
grant application to the NIH on May 28th, 2002, that is completely based on Barany Lab’s LDR-PCR technology 
as covered in Barany Lab’s ‘917 patent filed Feb 9, 1996, Barany Lab’s ‘470 patent filed May 29, 1996, and 
Barany Lab’s ‘293 patent filed Jan 6, 1999.  The grant boasts 1,152-plex LDR-PCR with zip code capture 
reactions, however Illumina chose to redact Figure 3 and supporting information.  Since the material is over 15 
years old, it is difficult to understand what would be proprietary, or suitable for a patent submission.  
Discovery of an un-redacted version of this application would reveal if Illumina is hiding information to deprive 
the true inventors of rightful royalties.  
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