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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
BEFORE THE BOARD OF PATENT APPEALS AND INTERFERENCES

Cabilly ¢t al ) .
) interfercnce No. 102.572
' )
) Examiner-in-Chicf
Boss et al ) Mary F. Downey -
DECILARATION OF WILIJIAM HOLMES
1. 1, Williamm Holmes. declare and staie that I am 2 citizen of the United

States residing in Pacifica, California. My Curriculum Vitas ts attached as Cabilly
Exhibit No. 10. [ am a co-inventor of United Statcs Patent 4,816,561 cntitled
"Reccombinant Immunoglobulin Preparations”.

2. I have been cmployed at Genentech. Inc., which is located at 460 Pt. San
Bruno Blvd., South San Francisco, California 94080 from August 2, 1979 1o January 4.
1985 and from Junc ], 1987 to the present. My present position is that of Scientist.

3. 1 was approached by Herb Heynecker to participate in & project. to
express antibodies directed against human carcinoembryonic antigen (CEA) in E.coli.

" 1 started working on this project on July 12, 1982 (Cabilly Exhibit No. 11, Bates No.
00541).

4. I reccived a sampic of polyA mRNA from The City of Hope which had
been isolaicd from the hybridoma cell linc CEA.66-E3. This cell line produces an anti-
CEA antibody. From this mRNA sample I prepared 2 cDNA which was then
incorporated into plasmids to makc an E.coli colony library (Cabilly Exhibit No. 11.
Batcs No. 00941, and Cabilly Exhibit No. 20, Bates No. 00989).

5. I inoculated colomnics from the CEA.66-E6 c¢cDNA into microtter platcs
containing media (Cabilly Exhibit No. 11, Baies No. 00%41). These culturc:s ;avcre
stamped onio agar plates and allowed 1o grow. The colonies were then transferred to
duplicaie sets of nitrocellulose filiers by Michacl Rey (a laboratory tcchnician in Dr.
Hevncker's lab) transferred 10 agar plates and allowed to regrow (Cabilly Exhibit No.
15, Bates No. 00502). Mr. Rey zlso lysed the colonics on cach of these filters and
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ireated them for subsequent probing with radioactive oligopucieotides (Cabilly
Exhibit No. 15, Bates No. 00504).

6. 1 received oligonuclcotides from the Orgenic Chcmistry Depanment at
Genentech. 1 used these oligonucleotides to prepare light chain  and hecavy chain
oligonuclcotide probes to hybridize with the filters. After cxposure to Xeray film I
picked scveral colonics which bybridized to the light chain or heavy chain
oligonucicotide probes. 1 charactcrized scveral of thesc colonics by Pstl restriction
cndonuclease digestion and fractionation by polyacrylamide electrophoresis (PAGE).
Several colonics which hybridized to the heavy chain probe were also digesied with
both Pstl and Ncol and analyzed by PAGE (Cabilly Exhibit No. 11, Bates Nos. 00942,
00946, 00955, 00956).

7. 1 subcloned these DNA sequences into MI3 vectors and Michacl Rey
scquenced both the light chain and heavy chain DNA inserts. Dr. Herb Heyneker and
I snalyzed the scguences. The entire coding region of the light chain was found in
the ¢cDNA inscrt of pK17G4. Porions of the nucieotide sequence of the heavy chain
were found in two isolated plasmids: pGamma298 and pGammall (Cabilly Exhibit No.
11, Bates Nos. 00943, 00947, 00950, 00954, 00957; Cabilly Exhibit 12, Bates No. 00843
Cabilly Exhibit 15, Bates Nos. 00521, 00522, 00525-00528, 00531).

8. The plasmid for dircct cxpression of the anti-CEA light chain gene was
made by digesting pHGH207-1* with EcoRl, filling in and digesting with BamHI.

- Following purification of this fragment, I treated the DNA with bacterial alkaline
phosphatase (Cabilly Exhibit No. 12. Baics No. 00830). The largc fragment was
purificd by PAGE (fragment 1).

9. I also digesied pK17G4 DNA with Pstl, purified the fragment by PAGE,
digesicd with Ava IT and isolated the 223 bp Pstl-Avall fragment by PAGE (Cabilly
Exhibit No. 12, Bates No. 00825). 1 uscd the Pstl-Avall fragment and an ]
oligonucieotide primer in a primer rcpair reaction to introduce the initiation codon
to the light chain gene (Cabilly Exhibit No. 12, Bates No. 00837). The fragment was
purificd by PAGE. cleaved with Sau3A and the 182 bp fragment isolated by PAGE
(fragment 2).  The primer repair rcaction was confirmed by Micbael Rey via
sequencing (Cabilly Exhibit No. 15, Bates No. 00530). Dr. Herb Hcyneker and I
analvzed the scquencing resulis.

10. Fragments 1 and 2 were ligated together and thc ligation reaction
transformed into E.coli.  The resultamt transformants were analyzed by restriction

digestion and sequencing to confirm the construction of pKCEAIntl (Cabilly Exhibit
12, Batcs No. 00838).
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11. 1 digested pK17G4 DNA with Pstl and purified the fragment by PAGE.
This fragment was parially digested with Avall, filled in and purified by PAGE. This
fragment was subscquently digested with Hpall and the 487 bp fragment isolated by
PAGE (fragment 3) (Cabilly Exhibit No. 12, Bates No. 00840-00842).

12. I digested the plasmid pKCEAIntl with Aval, filled in and digested with
Xbal. The large fragment was trcated with BAP and isolated by PAGE (fragment 4),
The small fragmcni was digested with Hpall and the 169 bp fragment isolated by PAGE
(fragment 5) (Cabilly Exhibit 12, Bates Nos. 00845-00846).

13. Fragment 3, 4 and 5 were ligated and the ligation reaction transformed
into E.coli. Resultant transformants were anélyzcd by restriction digestion to
confirm the comstruction of pKCEAImt2 (Cabilly Exhibit No. 12, Bates No. 00853).

14. 1 digested pHGH207-1* with Aval, filled in. digestied with BamHI, treated
with BAP and purified the large fragment by PAGE (fragment A).
15. I digested pGammall with Pstl, the fragment was purficd by PAGE,

digested with Avall. filled in. and digested with Tagl. The 375 bp fragment was
isolated by PAGE (fragment B) (Cabilly Exhibit No. 12, Bates No. 00848-00849).

16. I digested pGamma298 with Tagl. BamHI, and isolated the 496 bp
fragment by PAGE (fragment C) (Cabilly Exhibit No. 12, Bates No. 00848).
17. 1 ligatcd fragments A, B and C and transformed the ligation rcaction into
E.coli. The rcsuliant transformants werc analyzed by restriction digestion to confirm
- the construction of pGammaCEAInt (Cabilly Exhibit No. 12. Baies No. 00853).
18. 1 used a 15 nucleotide DNA primer in a primer rcpair reaction to

introduce the ipitiation codon into an Alul to Rsal fragment of pGamma298

(fragment D). 1 digesied pGamma298 with Pstl, BamHI, Hpall and purified the
fragment by PAGE (fragmem E). 1 digested pGammaCEAIntl with EcoRI, filled in. and
digested with BamHMHI. 1 then treated this fragment with bacterial alkaline
phosphatase and purified the fragment by PAGE (fragment F). I ligated these three
fragments (D, E and F) and transformed the ligation reaction imto E.coli. The plasmid,
pGammaCEAIni2. was confirmed by restriction analysis and scquencing (Cabilly
Exhibit No. 12. Bates Nos. 00855, 00852, 00858, 00863; and Cabilly Exhibit Nv. “15, Bates
No. 00534)

18. I prepared the cxpression plasmid pGammaCEAtrp207-1* as foliows: the
plasmid pBR322(Xap) was digesied with EcoRI, filled in, digested with Pstl. and ’
purificd by PAGE. 1 isolated a 1543 bp fragment by trcating pGammaCEAInt2 with Pstl
followed by BamHI] and purification by PAGE. 1 also isolatcd a 86% bp fragment from
pGammaCEAInt2 by digestion with Aval, ﬁllingl n. cleavage with BamHI and
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cubsequent PAGE purification. [ then ligated these fragments, transformcd tibe
ligation reaction into E.coli. and analyzed the resultant colonies -by restriction
analysis to confirro pGammaCEAtrp207-l* (Cabilly Exhibit No. 13. Bates Nos. 00881,
00882 and OOB76).

20. Shmucl Cabilly carried ow reactions 1o construct the FAB expression
plasmid pGammaCEAFABtrp207-1* (Cabilly Exhibit No. 20, Bates No. 00975-00976, and
00982-00985). Michacl Rey, Shmuel Cabilly and 1 analyzed several ictracycline
resistapl transformams from the pGammaCEAFABtrp207-1* ligation by restriction
cleavage analyeis and seguencing (Cabilly Exhibit No. 13, Baics MNos, 00885-00887, and
00889; Cabilly Exhibit No. 15, Bates Nos. 00541, 00543, and 00544, and Cabilly Exhibit No.
20, Bates Nos. 00986-00987).

21. 1 further dcclarc that all statements made of my own knowledge are truc
and that all sitatements made on information and belicf are belicved to be true; and
further that thcse statements were made with the knowledge that wiliful false
statements 2nd the like so made arc punishabic by fine or imprisonment, or both,
under Scction 1001 of Title 18 of the United States Code.

/ /7%4;4

~/ 'wiiliata Holmes, Ph.D.

Dated: /C‘éf//
o ;o
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