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6-707 
WALLACFPDIRECT/FIGG 

MONDAY, JANUARY 16, 1991 8:15 A.M. 

(PROCEEDINGS HELD I# OPEN COURT, JURY PMSEEST:) 

m E  COURT: GOOD MORNING. 

GOOD MORNING, LADIES AND GENTLEMEN. 

MR, FIGG: GOOD MORNING, YOUR HONOR. 

THE COURT: YOU MISSED ALL THE EXCITEMENT YESTERDAY, 

EXCEPT FOR MR. CALLIS WHO MANAGED TO GET THROUGH T m  WHOLE THIN< 

AND SHOWED UP OUTSIDE MY CHAMBERS DOOR. 

AT ANY RATE, I TRUST WE'LL BE ABLE TO FINISH THIS 

WITHOUT ANY SUCH EWR!I'HER EVENTS OR DISRUPTIONS. 

MR. FfGG: THANX YOU, YOUR HONOR. 

THE COURT: YOU MAY COMTINUE. 

BY THIS TIME HAVE YOU SEIORTFNED IT OR HAVE YOU THoIJcHT 

OF EVEN MORE? 

EIR. FIGG: I THINK WE'RE STREW4 LINING THINGS, YOUR 

HONOR. 

THE COURT: GOOD. 

ROBERT BRUCE WALIACE, PIAINTIFF'S WITNESS, PREVIOUSLY SWORN 

RESUMED 

DIRECT EXAMINATION RESUMED 

BY MR. FIGG: 

Q. GOOD MORNING, DR. WALLACE. 

A. GOOD MORNING, MR. FIGG. 

Q. AT THE END OF OUR SESSION THE DAY BEFORE YESTERDAY YOU WAD 

JAMES YEWANS, OFFICIAL REPORTER, WSDC, 415-863-5179 
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6-708 
WALfrACE-DfRECT/FIGG 

JUST FLNISKED TALKING ABOUT CLAIM 19 AHD THERE'S ONE CLAIM 

REMAfrJING IN ISSUE IN THE ' 2 0 2  PATENT THAT I WOULD LIm FOR YOU 

TO DISCUSS, AND THAT IS CLAIM 20 .  CLAIM 20 READS As FOLI#WS: 

"THE PROCESS OF CLAIM 19, WHEREIN STEPS D AND C ARE 

REPEATED AT LEAST ONCE." 

DO YOU HAVE AN OPINION AS To WHETHER THE FRUCESS 

CLAIMED BY CLAIM 20 IS DESCRIBED IN THE KLEPPE PAPER, THE 

KHORANA NSF GRANT APPLICATION AND THE PANET PAPER? 

A. YES, I DO. 

Q. WHY DON'T YOU JUST BRIEFLY RECAP CLAIM 19, BECAUSE CLAIM 20 

IS DEPmDENT ON THAT. 

MAY HE COME DOWN, YOUR HONOR? 

THE COURT: YES. SURELY. 

THE WITNESS: I JUST WANTED TO RECAP FOR THE JURY THE 

PROCESS QF CLAIM 19, WHICH IS SLIGHTLY DIFFERENT TEEAN CLAIM 1 

BECAUSE IT SPEUS OUT FOUR STEPS. 

THE FIRST STEP IS SEPERATING THE STRANDS OF THE DNA BY 

PHYSICAL, CHEMICAL OR ENZYMATIC -S: THAT TS THE PROCESS OF 

SEPARATING THE DOUBLE STRANDS DNA, TREATING THE SINGLE STRAMDS 

OF OLIGOEJUCIZOTIDE PRIMERS FROM THE MOLAR EXCESS, WHICH XS THE 

DIVIDING PRIMER STEP. 

SEPERATING AND DOING THE PRIMER EXTENSION REACTION, SO 

THAT'S THE FIRST ROUND. SEPARATING THE PRIMER EXTENSION 

PRODUCTS FROM THE !IXMpzATES IN WHICH THEY'RE SYNTHESIZED TO 

PRODUCE SINGLE STRANDED ETOLECUfiES, THAT'S SEPERATING THE STRANDS 

JAMES YEOELANS, OFFICIAL REPORTER, USDC, 415-863-5179 
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6-709 
WAIAACE-DIRECT/FIGG 

OF THE NENLY SYNTHESIZED PRIMER EXTENSION PRODUCTS. THEN 

TREATING THE S I N G L E  STRAND MOLECULES GENERATED FROM STEP 2 W I T H  

TWO PRIMERS IN MOLAR EXCESS AND DOING ANOTHER ROUND. 

SO !THIS DENATURING FIRST ROUND OF PRIMER EXTENSION, 

DENATURING SECOND ROUND OF PRIMER EXTENSION. AND AS YOU'VE SEEE 

IN THE NSF GRANT APPLICATION, DENATURING PRIMER EXTENSION OR 

REPAIR REPLICATION, AS DR. KHORAWA'S IAB CALLED IT, THEN 

REPEATING THE CYCLE. 

CLAIM 20 SIMPLY SAYS REPEATING THE LAST TWO STEPS AT 

U I S T  ONCE. SO WE'VE GONE m O U G H  TWO ROUNDS OF CLAIM 19, C I A f l  

2 0  DOES A THIRD ROUND, A MINIMUM OF THREE ROUNDS. 

AND THE MSF GRANT APPLICATION, FOR EXAMPLE, SAYS REPEA1 

TEE SATURATION AND THE WHOLE CYCLE AND INDICATES YOU COULD 

REPEAT THIS CYCLE, REPFAT IT AND RE-REPEAT IT. SO, YES, I DO 

BELIEVE CLAIM 2 0  IS TAUGHT BY THE THREE PRIOR ART REFERENCES 

WE'VE BEEN TALKING ABOUT. 

Q, (BY MR. FIGG) DR. WALLACE, I BELIEVE YOU EXPRESSED THE 

OPINION THAT A PERSON OF ORDINARY SKILL IN THE ART IN 1984 WOULI 

HAVE BEEN ABLE TO FOLfXlW THE TEACHINGS OF THE: VAR3cOUS P1E-S OF 

PRIOR ART FROM DR. KIIOELAHA'S LAB AND SUCCESSFULLY ACCOMPLISH 

THAT PROCESS AND THE PROCESS COVERED BY CLAIM I; XS THAT 

CORRECT? 

A. YES. 

Q. ARE YOU FAMILIAR W I T H  AMY -- ANY CORRESPONDENCE THAT YOU 

WOULD BELIEVE CONFIRMS OR RFJATES TO THAT OPINION? 

JAMES YEOWUJS, OFFICIAL REFORTER, USDC, 415-863-5179 
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6-710 
WALIACE-DfRECT/FIGG 

A. YES, 1% AWARE OF AN INTERNAL BEMU THAT W A S  WRITTEN BY 

DOCTOR HENRY EZLIM AT THE CETUS CORPORATION, WHICH W A S  

BASICALLY A MEMO To SCIENTISTS WITHIN CETUS DISCUSSING 

PARTICULAR PUBLICATION WHICH WAS CALLED THE: FALOONA, HULLIS 

MANUSCRIPT. 

Q. DOCTOR, I'LL HAMD YOU A COPY OF A DOCUHF,AT THAT'S 3EEN 

MARKED AS . SORRY, YOUR HONOR, THERE'S A STAMP RIGHT OVER 

THE EXHIBIT NUMBER. THAT'S BEEN m D  AS EXHIBIT A-25. 

IS THIS THE MENO YOU'RE REFERRING TO? 

A, YES, IT IS. 

Q. HOW DO YOU BELIEVE THAT MEMO RELATES TO THIS QUESTION OF 

WHETHER A SKILLED PERSON COULD HAVE PRACTICED THIS PROCESS IN 

19a4?  

A. WELL, IN THE -- IN THIS MEMO DOCTOR ERLICH MAKES THE 

STATEMENT : 

"ONCE THE FUNDAMF,NTAL PRINCIPLE OF PCR HAS BEEN 

DISCLOSED, ANY GOOD MOLECULAR BIOLOGIST W I L L  BE AWARE 

OF THE RELEVANT PARAMETERS TO EXPIORE. FOR EXAMPLE, 

TIME OF INCUBATION, REAGENT, THAT IS PRIMERS, ENZYMES, 

CONCENTRATION, TEMPERATCTRE, LENG!IW OF PRIMERS, ET 

CETERA, EVEN THE APPROACHES THAT ARE ONLY QUOTE 

'SEMI-OBVIOUS' E.G. THE USE OF NESTED PRIMERS, W I L L  BE 

APPARENT EVENTUALLY. 'I 

SO I THINK THIS STATEMENT KIND OF REFLECTS WHAT I'VE 

BEEN TRYING TO SAY. ITS REALTY CONCEPT OF !FHE TWO PRIMERS AND 

JAMES Y E O W S ,  OFFICIAL REPORTER, U§W, 415-863-5179 
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6-711 
WAUACE-DIRECT/FIGG 

THEIR PRIBER EXTENSION PRODUCTS SERVING AS TEMPLATES FOR 

SUBSEQUENT ROUNDS OF PRIMER EXTENSION THAT WOULD -- %'HAT DR. 

ERLICH SEEMS TO BE TRYING TO EXPRESS HERE. 

DESCRIBED IN THl3 KLEPPE PAPER AND THE NSF GRANT AND THE PANET 

PAPER? 

A. YES, ALL !I'HOSE THREE PIECES OF PRIOR ART DESCRIBE THIS 

FUNDAMENTAL P R I N C I P I X  OF SEQUIENTfAL ROUHDS OF PRIMER EXTENSION. 

Q. DR, WALLACE, I'D NOW LIKE: TO TURN TO A DISCUSSION OF THE 

OTHER PATENT IN ISSUE IN THIS C A S E ,  THE 195 PATENT. HAND YOU A 

COPY OF EXHIBIT A-2. 

DO YOU RECOGNIZE THAT AS THE PATENT THAT WE'VE BEEN 

CALLING THE 195 PATENT? 

A. YES, I Do. 

Q. DOCTOR, COULD YOU PROVIDE THE JURY WITH JUST A GENERAL 

OVERVIEW OF WHAT THAT PATENT COVERS? 

A. WELL, THE '202 PATEW W A S  A PROCESS FOR AMPLIFYING AND TKE 

195 PATENT IS A PROCESS FOR DETECTING NUCLEIC ACID SEQUENCIES, f 

BELIEVE A PROCESS FOR DETECTING fN CLAfM 1. AND THE PATENT 

TAKES ADVANTAGE OF TIIE WHAT HAS BEEN CALLED THE PCR PROCESS, ANa 

USES THAT PROCESS FOR AMPLIFYING DNA. AEJD THEN US$S ANOTHER 

PROCESS CALLED HYBRIDIZATION FOR DETECTING WH3"HER PARTICULAR 

SEQUENCES WERE PRESENT IN THE SAMPLE PRIOR TO THE AMPLfFICATION 

STEP. 

Q. HAVE YOU C O M P m D  THE '195 PATENT W I T H  !FIE '202 PATENT? 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

6-712 
WALLACE-DIRECT/FIGG 

A. YES, I HAVE. 

Q. ARE THERE SIMILARXTTES BETWEEN TFiOSE TWO PATENTS? 

A. YES, A GREAT DEAL OF SIMILARITY BETWEEN THE '202 PATENT AlJD 

THE '195 PATENT. 

Q. DR. WALLACE, WE PREPARED A BLOW UP OF CLAIM 1 OF THE '195 

PATENT AND PERHAPS YOU COULD COME DOWN AND GO TKROUGH THIS CLAIlr 

WITH THE HELP OF SOME OF OUR EXXIBITS AHD EXPLAIN HOW IT WORKS. 

A. WELL, AGAIN, THIS LANGUAGE IS SORT OF STRANGE, BUT THIS IS 

THE CLAIM 1 OF THE '195 PATENT AND YOU'LL SEE IT'S BROKEN DOWN 

INTO STEPS A, 3, C ,  D AND E, DIFFERENT FRUM THE '202 PATENT 

WHERE THEM WERE ONLY A, B C.  THAT STARTS OUT: 

"A PROCESS FOR DETECTING THE PRESENCE OR ABSENCE 

OF AT LEAST ONE SPECIFIC NUCLEI ACID SEQUENCE fM A 

SAMPLE CONTAINING A NUCLEIC ACID OR MIXTURE OF NUCLEIC 

ACIDS, OR DISTINGUISHING 3ETWEEN TWO DIFFERENT 

SEQUENCES IN SATD SAMPLE, WIEREIN THE SAMPI3 IS 

SUSPECTING OF COPJTAIHING SAID SEQUENCE OR SEQUENCES 

WHICH PROCESS COMPRISES." 

SO YOU'RE BEGINNING IN THIS CLAIM WITH AT UZMT ONE 

SPECIFIC NUCLEIC ACID SEQUENCE AND ONE SPECIFIC M3CLET.C ACID 

SEQUENCE, COULD BE A DOUBLE STRANDED DNA MOIECULE AS SHOWN HERE. 

STEP A SAYS: 

"TREATING TH3 SAMPLE WITH ONE OLIGONUCLEOTIDE 

PRIMER FOR EACH STRAHD OF EACH DIFFERENT SPECIFIC 

SEQUENCE, UNDER HYBRIDIZING CONDITIONS SUCH THAT FOR 

.- 

JAMES YEOMAM, OFFICIAL REPORTER, USDC, 415-863-5179 
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6-713 
WALLACE-DIRECT/FIGG 

EACH STRAND OF EACH DIFFERENT SEQUENCE TO WHICH AN 

OLIGOMJCLEOTIDE PRIMER IS HYBRIDIZED AN EXTENSION 

PRODUCT OF EACH PRIMER IS SYNTHESIZED WHICH IS 

COMPLIMENTARY TO EACH NUCLEIC ACID SEQUENCE STRAND. 

WHEREIN SAID PRIMER OR PRIMERS ARE SELECTED SO AS To 

3E SUFFICIENTLY COMPLIMENTARY TO EACH STRAND OF EACH 

SPECIFfC SEQUENCE To HYBRIDIZE THEREWITH SUCH THAT THE 

EXTENSION PRODUCT SYNTHESIZED FROM ONE PRIMER, WHEN IT 

IS SEPARATED FROM ITS COMPLIMENT, CAN SERVE AS A 

TEMPLATE FOR SYNTHESIS OF THE EXTENSION PRODUCT OF THE 

UIWER PRIMER. " 
so THIS rs A ~ N G  DISCUSSION OF wm~ THE PRIMER smum 

DO AWD WHERE THEY SHOULD BE. IN ORDER TO SYNTHESIS THE 

EXTENSION PRODUCT YOU MUST FIRST DENATITRE OR SEPARATE THE 

STRANDS, 3 f N D  THE APPROPRIATE PRIMERS AS SHOWN HERE AS YOU'RE 

VERY FAMILIAR WITH BY NOW, PRODUCE THE EXTENSION PRODUCT WITH 

THE ENZYME DNA POLWERASE, FOR EXAMPLF.. 

BUT IT JUST SAYS PRODUCE EXTENSION PRODUCT AND AT THE 

END OF STEP A, THEM YOU WILL HAVE PRODUCED TWO MOLF.CULES FROM 

THE ONE DOUBLE STRANDED DNA MOLECULE, IF THAT'S WHAT YOU STARTEI: 

WITH. 

@'B, TREATING THE SAMPLE UNDER DENATURING 

CONDITIONS TO SEPARATE THE PRIMER EXTENSION PRODUCTS 

FROM THEIR TEXPLATES IF THE SEQUENCE OR SEQUENCES TO 

3E DETECTED ARE PRESENT." 

JAMES YEOMANS, OFFICIAL R3FORTER, W S X ,  415-863-5179 
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6-714 
WALLACE-DfRECT/FIGG 

THIS PART OF THE CLAIM IS IMPORTABIT IN TWO WAYS: OME 

IT'S THE NEXT STEP WHICH, OF COURSE, THE NEXT ROUND OF 

DENATURATION, BUT YOU NOTICE IT ALSO SAYS "IF THE SEQUENCE OR 

SEQUENCES TO BE DETECTED ARE PRESENT" SIMPLY 3ECAUSE IT'S 

POSSIBLE THaT THE SEQUENCES MIGHT NOT HAVE BEEN PRESENT AT ALL 

AT THE BEGINNING. SO YQU CAN -- YOU SEPARATE THEM, TIE PRIMER 

EXTENSION PRODUCTS AS IT SAYS. 

THEN C:  "TREATfNG THE SAMPLE W I T H  OLIGOWUCLEOTIDE 

PRIMERS SUCH THAT A PRIMER EXTENSION PROWCT IS 

SYNTHESIZED USING EACH OF THE SINGLE STRANDS PRODUCED 

IN STEP B AS A TEMPLATE, RESULTING I N  AMPLIFICATION OF 

THE SPECIFIC NUCLEIC ACID SEQUENCE OR SEQUENCES IF 

PRESENT + 'I 

SO YOU CAN BIND YOUR PRIMERS AGAIN TO !FlW PRODUCT OF 

STEP A AND AFTER DENATURATION BY STEP B TO PRODUCE ANO!THER ROUND 

OF PRfMER EXTENSION. SO YOU'VE GONE FROM ONE SEQUENCE TO TWO 

AND WITH THESE TWO STEPS YOU'VE GONE FROM TWO SEQuENCES TO FOUR. 

STEP I3 SAYS: "ADDING TO THE PRODUCT OF STEP C A 

LABELED OLIGONUCLEOTIDE PROBE FOR EACH SEQUENCE BEING 

DETECTED CAPABLE OF HYBRIDIZING TO SAID SEQUENCE OR A 

MUTATSON mEREOF. 

FIRST I NEED TO EXPLAIN WRAT OLXGONUCLEOTIDE PR03E IS. 

WE MADE THIS PROBE RED BECAUSE OLIGUNUCLEOTIBE PROBE IS 

ESSENTIALLY NOT DIFFERENT F'ROM AN OLIGNONUCLEOTIDE PRIMER. IT'S 

A PIECE, FOR EXAMPLE, SYWHESIZED DNA, BUT IT'S A PROBE BECAUSE 

JAMES YEOHANS, OFFICIAL REPORTER, U S E ,  415-863-5179 
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6-715 
WALLPACE-DIRECT/FIGC 

IT'S LABELED IN SOME WAY. 

IT IS REACTED W I T H  SOmTHING EITHER, FOR EXAHPLE, THE 

MOST COMMON WAY I THINK IS W I T H  RADIOACTIVITY, SO TWLT THE 

MOLECULE ITSELF CAN BE DETECTED BY SOMETHING. SO IT'S A PROBE 

AND YOU'RE GOING TO REACT TKE PRODUCT OF STEP C WITH A LABELED 

PROBE AND LABELED PROBES BEHAVE LIKE THE PRIEZERS IN A SENSE T H E Y  

CAN BIND OR STICK ON THE PRODUCT AND THIS BINDING OR STICKING 

CAN BE DETECTED BECAUSE OF THE LABEL, 

AWD THEN STEP E: 

"DETERMINING WHETHER SAID HYBRIDIZATION HAS OCCURRED." 

THIS BINDING QR STICKING IS CALLED HYBRIDIZATION. 

Q. !THANK YOU, DOCTOR. 

I THINK WE HAVE THE VIDEO !IXAT PERXAPS YOU WANT TO STAY 

DOWN HERE WE'LL RUN THE VIDEO AND USE THE HOWITOR THERE, GOING 

THROUGH THE PROCESS AGAIN. 

A. SO WE'RE GOING TO GO THROUGH TIE POLYMERASE CHAIN REACTION 

PROCESS STARTING WITH DUPmX DNA STRAND OR DOUBLE STRANDED DNA. 

YOU MUST FIRST SEPARATE THE TWO STRANDS, FOR EXAMPI*E, BY HEATING 

AND THEY COME APART, THOSE ARE CALLED DENATURED DNA STRANDS. 

HERE YOU SEE A LAB WORKER PUTTTNG INTO A TEST TUBE 

PRIMERS AND THE PRIMERS UPON COOLING THEN W I L L  FIND THEIR 

COMPLIMENTARY SITE, THE REGIONS WHICH THEY STICK. SO THE 

PRIMERS ARE SAID TO ANNEAL TO THE TEMPUTES SUCH -- IN OTHER 
WORDS, STICKING TO !l?iE TEMPLATES. 

YOU ADD POLmERASE AND NUCLEOTIDES AND YOU'LL RECALL 

JAMFS YEOHAM, OFFICIAL REPORT=, U S E ,  415-863-5179 
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6-716 
WALLACE-DIREm/FIGG 

THAT THE POLYMF,RASE IS LITTLE MACHINE WHICH TAKES ITS DfRECTION 

FROM THE TEMPLATE BENDING THE PRIMER IN THIS DIRECTION ON BOTH 

STRANDS AND ACHIEVING A COPYING, COMPLETE COPYING OF THE TWO 

STRANDS SO THAT WHEN IT'S FINISHED COPYING YOU HAW, ACHIEVED A 

DOUBLING OF THE NUWBEB OF TEMPLATES. 

Q. WHERE ARE WE IN CLAIM 1 OF THE '195 PATENT? 

A. WHAT WE'VE 3ASICALLY DONE IS COMPLETED STEP A. WE TRFATED 

WITH THE OLIGNONUCLEOTIDE AND WITH APPROPRfATB PRIMERS AND 

ACHIEVED A DOUBLING BY PRIMER EXTENSION, TWO TDENTICAL DUPLEX 

STRANDS. 

AND YOU REPEAT THE PROCESS YOU HAVE TO DO -- REMEMBER 

YOU HAW3 TO DENATURE AND DO ANOTHER ROUND OF PRIMER ErnNSIOEJ. 

SO WE SEPARATE THE STRANDS. THE PRIMERS BIND UPOM COOLfNG. THE 

POLYMERASE M M Z S  COPIES UNDER DIBJXTION OF THE TEMPWlTES THAT 

ARE PRESENT AND YOU'VE NOW ACHIEVED FOUR IDENTICAL DUPLEX 

STRANDS STARTING €'RON ONE, NOW YOU'VE COWmTED STEP C.  

SO THIS IS THE TYPE DETECTION OF AMPLIFIED DNA WITH A 

LABELED PRO3E. HERE YOU SEE THE -- FIRST I MUST EXPLAIN HOW YOU 

WOULD ACTUALLY DO THIS AND ONE WAY TO Do THIS WOULD BE TO TAKE 

THE PRODUCT OF STEP C AND WHAT YOU'LL SAY IMMO3ILIZE, STICK IT 

TO SOMETHING WE CALL THAT SOMETHING A MEMBRANE, A SPECIAL PIECE 

OF MATERIAL WHICH DNA W I L L  STICK TO UNDER CERTAIN CUNDITIOHS. 

SO YOU ACTUALLY STICK THE DNA TO THAT IN 

THIS CASE IT'S USING AN APPARATUS THAT'S CALLED A ACTUALLY 

CALLED A SLOT MOCK APPARATUS. DOESN'T REALLY MAmER, IT'S A 

JAMES Y E O W S ,  OFFICIAL REPORTER, USDC, 415-863-5179 
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6-717 
WAW[rACE-DXRECT/FfGG 

WAIVE SUCKING A LITTLCE BIT OF LIQUID THROWGH THESE HOLES OM TO 

THE MEMBRANE SO THE DNA STICKS IN A STRIPE ON THE MEMBRANE. 

ONCE IT'S STUCK TO !THE STRIPE IT CAN THEN BE XWTERACTED 

W I T H  A LABELED PROBE, IF THE PROBE STICKS AND XT'S LABELED, 

THAT LABEU3D PROBE IF IT'S RADIOACTIVITY, FOR EXAMPLE, W I L L  BE 

STUCK TO THE MEMBRANE AND IT'S THIS, m T  STICKING TO THE 

MEMBRANE, THAT YOU'RE GOING TO BE DETECTXMG. 

THIS HOLE, THIS IS A M Y m N  MEMBRANE AEJD AS THE DEJA WERE To GO 

THROUGH IT GETS STUCK IN A STRIPE BETWEEN -- YOU SEE A DNA 

MOLECULE REPRESENTED. AND IT WILL BE DENATURED EITHER USUALLY 

BEFORE YOU WOULD STICK IT TO THE -3RANE. 

NOW, IN THE LA3ORATORY WE VERY OFTEE3 Do THIS, YOU HAVE 

TO DO THE REACTION IN A CLOSED EWIROMENT, SO W E  DO IT ACTUALLY 

IN A PLASTIC BAG CALLED A SEALING UNIT. AND YOU ACTUALLY 

INTRODUCE THE LIQUID INTO THE 3AG WHERE THE MEMBRANE IS, AS YOU 

SEE HERE, AND THIS LIQUID THAT'S 3EfNG INTRODUCED W I L L  HAVE TKE 

LABELED PROBE ADDED. 

AND YOU SEAL IT UP IN THIS SEALING REVICE AND THEN 

YOU'LL PUT fT INTO A INCUBATOR SO YOU CAN INCUBATE IT FOR SOME 

TIME TO LET THE IlJTERACTIOM OCCUR. 

WHAT HAPPENS DURING THAT TIME !lXIS LABELED PROBE THEN 

W I L L  F I N D  ITS COMPLTMXNTARY SITE ON THE DNA AMI) STICK IF IT'S 

PRESENT. IF IT'S PRESENT IT W I L L  STICK AND YOU'LL SEE, YOU SEE 

IT HERE, 3UUND OR ATTACHED TO THE, TARGET DNA STRAND THAT'S STUCK 

JAMES YEOHANS, OFFICIAL REmRTER, USDC, 415-863-5179 
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WALLACE-DIRECT/FIGG 

TO THE -E* 

AFTER YOU'VE DONE THaT YOU HAVE TO GET RID OF OR REMOVE 

THE PROBE THAT DIDN'T STICK BECAUSE THERE ISN'T DNA EVERYWHERE, 

ONLY IN THE SLDTS. SO YOU HAVE TO WASH IT AWAY AND THEN YOU P€TI 

IT IN SOMETHING CALLED A CASSETTE AND EXPOSE TO X-RAY FILM. 

JUST LIKE AN X-RAY PROCESS WHERE X-RAYS EXPOSE FILM YOU GET A 

CHEST X-RAY OR SOMETHING THE RADIOACTIVITY IN THE PROBE W I L T ;  

EXPOSE THE FILM, TOO. 

YOU LEAVE IT FOR SOMI3 TIME SO THE RADIOACTIVLTY W I L L  

EXPOSE THE FILM AND THEN !THIS IS AN EXAMPLE OF A FILM WHERE 

THERE'S BEEN A NlMBEZ OF DNA SAMPLES PIACED IN THOSE SMTS AND 

THEN THE ENTIRE FILTER HYBRIDIZED, THEN EXPOSED To X-RAY FILM. 

THIS IS THE X-RAY FILM, YOU GET BANDS ON THE X-RAY 

FILM, THE INTENSITY OR THE DARKNESS ACTUALLY AS IT TURNS OUT IS 

THE SIZE AS YOU EXPOSE IT MOW3 AND MURE IN SIZE, TOO, A LfTTLE 

BIT,  BUT ANYWAY !THE AMO?JNT OF BLACKNESS THAT IS FRODUCED IS AI? 

INDICATION OF HOW MUCH PROBE HAS STUCK, WHICH IN TURN IS AN 

INDICATION OF HOW MUCH DNA MUST HAVE BEEN ON THE FILTER IN TEfE 

FIRST PLACE. 

SOME TIMES THEM3 MAY BE NO SIGNAL, THAT WOULD SAY THERE 

WAS b10 DNA AND SOMETIMES THERE MIGHT BE A IDT OF SIGHAL, THAT 

WOULD SAY THERE'S A IOT OF DNA. SO WHAT YOU JUST SAW IS STEPS I: 

AND E OF THE -- OF CLAIM 1. 
Q. THANK YOU, DOCTOR. 

NOW, DOCTOR, WITH RESPECTS TO STEPS A THROUGH C, THE 

JAMES YEOPIANS, OFFICIAL RBPORTER, WSDC, 415-863-5179 
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AMPLIFICATTOEJ STEPS, DO YOU HAVE AN OPfN30N AS TO WHETHER OR HOT 

THOSE STEPS ARE TAUGHT BY EACH OF THE THREE KEORANA PRIOR ART 

REFERENCES WE'VE BEEN TALKING ABOUT, THE =Pa, NSF AND PANET? 

A* YES, I THINK YOU CAM SEE AS I WENT m O U G H  THE AMPLIFICATION 

PRUCESS ON THE CHART IT'S EXACTLY THE SAME PROCESS WE'VE BEEN 

TALKING ALL ALONG. THE PROCESS OF SEQUENTIAL ROUNDS, TWO RO?INDS 

ACTUALLY OF PRIMER EXTENSION AND TEAT'S WHAT WAS TAUGHT BY THE 

KHURAMA REFERENCES. 

Q. AND STEPS D AND E ARE THE PROBE HY3RIDIZATION OR PROBE 

DETECTION PROCEDURES THAT YOU DESCRIBE WITH THE m L P  OF THE 

EXHIBITS, WERE THOSE PROCEDURES KNOWN TO THOSE OF ORDINARY S K I L L  

IN THE ART IES EARLY 1984 AND BEFORE? 

A, YES, HYBRIDIZATION IS A ROUTINE LAWRATORY PROCEDURE. IT'S 

COMMON TO USE HYBRIDIZATION AS A WAY OF DETECTING PARTICULAR 

NUCLEIC ACID SEQUENCES. THAT'S BASICALLY WHAT MOLECULAR 

BIOLOGISTS ARE INTERESTED IN IS WHERE IS MY SEQUENCE OR HOW MUCH 

OF MY SEQUENCE DO I HAW, AND THE PROCESS YOU USE TO ASK THOSE 

QUESTIONS IS HYBRIDIZATION. IT'S QUITE ROUTINE AND IT WAS 

ROUTINE IN 1984. 

(2. HAVE YOU CONDUCTED RESEARCH IN THAT AREA YOURSELF'? 

A, Y E S ,  THAT'S PROBABLY THE AREA I SPENT MOST OF MY CAREER 

EXPLOITING -- EXPLORING. 

Q. AND YOU PUBLISHED PAP= fW THAT FIELD? 

A. YES, I HAVE. 

Q. LET ME HAND YOU A COUPLE OF PAPERS, THEY'VE BEEN MARKEb AS 

JAMES YEOWWS, OFFICIAL RESORTER, USDC, 415-863-5179 
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EXHIBITS A-6 AND A-7 AND ASK YOU IF CAN IDENTIFY THEM FOR THE 

JURY? 

A. YES, THESE ARE TWO PAPERS PUBLISHED BY MYSELF AND OTHERS, 

WHICH THEY WERE BOTH PU3LfSKED IN 1981 AND THEY BOTH DESCRIBE 

THE USE OF HYBRIDIZATION PROBES, OLIGONUCLEOTIDE HYBRIDIZATION 

PROBES FOR DETECTION OF DNA SEQUENCES, SPECIFIC DNA SEQUZNCES. 

Q. DID THE PROCEDURES REFLECTED IN THESE PAPERS 3ECOME -- WERE 

THEY USED BY OTHER SCIENTISTS IN THE FIELD OF WOLECUIAR B I O I D G Y  

I N  THE EARLY 'SOS? 

A. THIS PROCEDURE THAT W WERE DESCRIBING I N  TKESE PAPERS 

BECAME EXTREFELY IMPORTANT IN M0F;ECULAR 3fOLOGY AND 

BIOTECHNUMGY IN GENERAL BECAUSE IT GAVE THE SCIENTISTS XN THQSE 

FIELDS AN APPROACH TO IDENTIFY SPECIFIC DNA's THAT WERE OF 

INTEREST OR EVEN OFTEN OF COMMEXIAL INTEREST. 

SO YOU COULD USE THESE STRATEGIES M IDENTXFY 

INTERESTING CLONE DNA's, DNA's WHICH HAD BEEN INTRODUCED INTO 

BACTERIA. FOR EXAMPLE, TISSUE PLEDGE ACTIVATOR W A S  OBTAINED BY 

THIS STRATEGY AND ALlDWED THE WORKERS TO ZDENTIFY THOSE CLx3NE 

DMA'S THE DNA's !THEY WANTED TO 03TAfN AND THEN USE THE CLONES 

ULTIMATELY TO PRODUCE, TO MANWFAeTURER BIOLOGICAUY IMPORTANT 

MOfiECULES IN BACTERTA. 

Q. AS YOU'VE DESCRIBED CLAIM 1, rs IT CORRECT TO SAY IT 

COMBINES AH AMPLIFICATION STEP WITH A PROBE DETECTION STEP? 

A. YES, I THINK THAT'S A FAXR STATmNT.  

Q. ARE YOU A W W  OF AN3? OTHER PRIOR ART, PRIOR TO 1984 THAT 

JAMES YEOMAHS, OFFICIAL REPORTER, USDC, 415-863-5179 
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TEACIiES DETECTING DNA USING A PROBE WHERE THE DNA HAS FfRST BEEN 

AMPLIFIED? 

A. WELL, IN REALIm THAT'S WHAT THESE PAPERS, FOR EXAMPLE, 

DEMONSTRATE BECAUSE IN INTRODUCING A DNA INTO A BACTERIA AND 

TXEN ALLOWING THAT BACTERIA TO REPLICATE THAT DNA IS A FORM OF 

AMPLIFICATIOEJ. AND ONCE IT'S AMPLIFTED WITHIN THE BACTERIA ITS 

HYBRIDIZATION IS USED TO DETECT THOSE SEQUENCES. 

8. LET ME SHOW YOU ANOTHER ARTICLE THAT WE HAVE MRKI?,D AS 

EXHIBIT A-116. 

CAN YOU IDENTIFY THAT ARTICLE? 

A. THIS IS AN ARTICLE PUBLISHED IN 1979 BY GERGEN, STERN AND 

WENSINK AND, YES, I CAI4 IDENTIFY IT. IT'S A =HOD WHICH 

ACTUALLY MY LAB USED TO DD THE AMPLIFICATION STEPS, 

'1Im WAY IT WORas IS THAT YOU HAVE BACTERIA, WHICH 

HARBOR A PARTICULAR PIECE OF C m N E  DNA, FOREIGN DNA HAS BEEN 

INTRODUCED INTO THESE BACTERIA PLASMA AND WHICH T EXPLAINED IS A 

CIRCULAR MOLECULE WHICH IS MAINTAINED IN THE BACTERIA. 

IF YOU EXPOSE THOSE BA€TERIA TO A PARTICUZAR ANTIBIOTIC 

THE PLASMA IS COPYING THEM WITHIN THE BACTERTA THE NUMBER OF 

MASS INCREASES, IT'S INCREASED BY AMF'LIFICATION STEP WHZCH IS 

USED FOR S U B S E Q m  HYBRfDIZATfON TO A L I ; o W  YOU To DETECT 

SPECIFIC SEQUENCES I N  THE CLX)kES THAT YOU CREATED. 

Q .  WHY WERE SCIENTISTS INTERESTED I N  AMPLIFYING AND THEN USING 

THE PROBE DETECTION PROCEDURF,? 

A. WELL, IT IMPROVES WHAT WE CALL THE SIGNAL TO NOISE. W OF 

JAMES YEOMAFTS, OFFICIAL REPORTER, USDC, 415-863-5179 
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THESE HYBRTDIZATION STEPS HAVE PARTICULAR LEVEL OF KNOWN 

SPECIFICITY ATTACHED To THEM AND IF YOU INCREASE THE NUMBER OF 

COPIES OF THE TARGET THEN YOUR CHAHCES OF PICKING UP A BETTER 

SIGNAL AND WITH RESPECT TO THE NOXSE ARB IMPROVED, 

Q. HAVE YOU FORMED AN OPINION AS TO WHETHER OR NOT IT WOULD 

HAVE BEEN OBVIOUS To A SCIENTISTS OF ORDINARY SKILL I# EARLY 

1984  TO USE THESE PROBE DETECTION PROCEDURES ON DNA THAT HAD 

BEEN AMPLIFIED BY THE PROCEDURES DESCRIBED IN THE -E KHORANA 

REFERENCES WE'VE BEEN TALKING ABWT? 

A. YES,  I THINK THAT IT WOULD HAVE BEEN OBVIOUS. PARTICULARLY 

BECAUSE THIS IS SUCH A BROAD CLAIM. JUST SAYS B A S I C A U Y  AMPLIFY 

BY TWO ROUNDS OF PRIMEX EXTENSION, WHICH KHORANA TAUGHT, AND 

THEN DETECT BY HYBRIDIZATION WHICH W A S  RATHER ROUTINE IN THE 

LABORATORY. THERE'S NOT VERY MANY OTHER WAYS YOU COULD HAVE 

IMAGIMD DOING THE DETECTION. 

Q. LET'S NOW TURN TO SOME OF THE OTHER CLAIMS IN THE '195 

PATENT, DR. WALLACE. CLAIM TWO READS THE PROCESS OF CLAIM 1, 

WHEREIN STEPS B AND C ARE REPEATED AT LEAST ONCE. 

DO YOU HAVE AM OPINION AS TO WiFE!FHER OR NOT !F€€E SUWECT 

HATTER CLAIMED IN THIS CLAIM WOULD HAVE BEEN OBVIOUS TO A 

SCIENTISTS OF ORDINARY SKI= IN EARLY 1984? 

A. YES. WELL, THIS IS JUST THE REPEATING OF THE SECOND ROUND 

WHICH IS D AND C ,  AS THE SECOND ROUND TO PRODUCE A THIRD ROUND. 

SO AS WE TALKED ABOUT' YOU CAN GO THROUGH THESE ROUNDS OF 

AMPLIFICATION TIME AND TIME AGAIN. SO THIS IS -RED BY THE 

JAMES YEOPIANS, OF'F'fCIkL REPORTER, USDC, 415-863-5179 
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KHORANA PRIOR ART, 

Q. IS IT YOUR -- DO YOU HAVE AN OPINION WHETHER T H E  PROCESS 

CWIMED IN THIS CLAIM WAS OBVIOUS OVER THE KHORANA PRIOR ART I N  

A. YES. IT WAS OBVIOUS TO REPEAT THE AMPLIFICATIOH PROCESS AND 

YET AHOTHER TIME, THEN USE HYBRIDIZATfOH AS THE DETECTfON 

SYSTEM. 

Q. I'VE PLACED A BZX>W UP OF CLAIM THREE ON THE EASEL IT READS: 

"THE PROCESS OF CLAIM 1, WHEREIN STEPS A AND C ARE ACCOMPLISHED 

BY TREATMENT WITH FOUR DIFFERENT NUCLEOSIDE TRZPHOSPHATES AND AN 

AGENT FOR POLYMIRIZATION WHICH ARE ADDED TOGETHER W I T H  OR 

SEPARATELY FROM THE PRIMERS." 

MAYBE! FIRST IT WOULD BE USEFUL FOR YOU TO COME DOWN AND 

EXPLAIN WHAT SOW3 OF m S E  TERPlIS MEAN AMD THEN I'LL ASK YOU 

ABOUT THE RELATIOMSHIP OF THE CLAIM TO THE PRIOR ART. 

A. OKAY. THE FOUR DIFFERENT NUCLEOSIDE TRIPHOSPHATES FRUH THE 

BUILDING BLOCKS THAT DR. KORNBEXG TaLKED AmUT AND IT IS, THESE 

ARE THE BUILDING BmCKS THAT THE POLYMERASE THAT, FOR EXAMPLE, 

DNA POLYMERASE USES TO Do THE PRIMER EXTENSION REACTION. !THERE 

WOULD SIMPLY BE ANYTHING WHICH WOULD CAUSE !FIE PRfMER EXTENSION 

REACTIUN TO HAPPEN. DNA POLYMERASE IS THE MOST LfKEXY AGENT FOR 

POLYMERIZATION, PERHAPS THE ONLY ONE. 

THEW WHICH ARE ADDED TOGETHER WIN OR SEPARATELY F'ROM 

THE PRIHERS, SO THEY'RE JUST INDICATING THAT YOU COULD ADD THESE 

JAMES YEOWNS, OFFICIAL REPOR=, USDC, 415-863-5179 
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MATERIALS BEFOR% YOU BEGIN STEP A OR AFTER YOU -- YQU DON'T HAVE 

TO ADD THEM: ALTOGETHER. I GUESS JUST SOME SORT OF LANGUAGE TO 

COVER ALL POSSIBILITIES. 

AS 1 SAID CLAIM: 1 IS QUITE BROAD. IT DOESN'T 

SPECIFICALLY SAY THAT YOU WOULD HAVE USED AN AGENT FOR 

POLYMF,RIZATION. SO THIS CLAIM JUST FIRPHER NARROWS, I GUESS, 

THIS CLAIM, AND IT DOESN'T SAY THAT YOU WOULD HAVE ADDED THE 

FOUR DIFFERENT NUCLEOSIDE TRIPHOSPHATES. AGAIN, THAT'S JUST 

SPECIFYING A WAY OF DOING STEPS A AND C .  

Q. DO YOU mVE AN OPINION WfIE'f"HER OR NOT THE PROCESS DESCRIBED 

I N  THIS CLAIM WAS OBVIOUS XN VIEW OF THE KHORANA PRIOR ART AWD 

THE PROBE DETECTION TECHNOLOGY YOU#VE DESCRIBED? 

A. YES, IT WOULD HAVE BEEN OBVIOUS. DR. KHORANA'S PRIOR ART 

TELLS YOU TO a0 -- TO USE THE DNA POLYMERASE. THE DNA 

POLYMERASE WHICH IS AN AGENT FOR POL?lMERIZATION REQUIRFS THE 

FOUR DIFFERENT NUCLEOSIDE TRIPHUSPHATES AND SO IT WAS TAUGHT BY 

THE KHORANA PRIOR ART. 

Q. OKAY. NOW, I'VE PLACED CLAIM FOUR ON THE EASEL IT READS: 

TIWE PROCESS OF CLAIM 1, WHEREIN SAID NUCLEIC ACID IS DOUBIJZ 

S W D E D  AND ITS STRAWDS ARE SEPARATED BY DBNATURZHG BEFORE OR 

DURING STEP A." 

DO YOU HAVE AN OPXXNION W'HETmR THIS ONE WAS OBVIOUS 

OVER THE KHORANA FRIOR ART AND THE PROBE DETECTION LITERATURE 

YOU DESCRIBED? 

A. YES, THIS IS EXACTLY WHAT DR. KHORANA'S WORK SAID. YOU 

JAMES Y E O W S ,  OFFICIAL REPORTER, U S X ,  415-863-5179 
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START WITH A DOUBlZ STRAHDED DNA AND THE STRANDS ARE SEPARATED 

BY DENATURING, AS m'VE GONE THROUGH THIS SO MANY TI-S NOW I 

THINK YOU CAN APPRECIATE THAT. 

AGAIN, THIS IS A CLAIM WHICH FURTHER DEFINES HOW YOU DO 

CLAIM 1. SO YOU CAN SEE IN CLAIM P ST SAID A PROCESS FOR 

DETECTING THE PRESENCE OR ABSENCE OF AT LEAST ONE SPECIFIC 

NUCLEIC ACID SEQUENCE. WELL, THAT NUCLEIC ACID SEQUENCE COULD 

HAVE BEEN SINGLE STRANDED, DOU3LE STRANDED, SO THXS CLAIM SAYS 

IT'S DOUBLE STRANDED FURTHER LIMITING THIS CLkIM. 

Q* OKAY. I: PUT C U I M  S I X  OH THE EASEL IT SAYS: 

"THX PROCESS OF CLAIM 4 ,  F R E Z N  S A I D  NUCLEIC ACID IS 

DNA AND SAID PRIMERS ARE OLIGOaEOXYRIBOWUCXlEOTIDES." 

DO YOU HAVE AN OPINION WHETHER THIS CLAIM: DESCRIBES A 

PROCESS THAT W A S  OBVIOUS IN VIEW OF DR. KHORAHA'S PRIOR ART? 

A. WE JUST DISCUSSED CLAIM 4 WHICH SAID W T  IT COULD HAVE -- 
THAT T m  NUCLEIC ACID IS  DOUBLF, STRANDED, BUT =RE ARE Mom 

THAN ONE KIND OF MJCLEIC ACID, THERE COULD BE DNA OR RNA. 

S O  THIS CLAIM HOW SAYS THAT IT'S DOUBLE -- THAT IT'S 

DNA AND CLAIM 4 SAID IT'S DOUBLE STRANDED, THAT MEANS IT'S 

DOUBLE STRANDED DNA AND THE PRIMERS ARE 

OLIGODEOXYRIBONUCLEOI~S. SO REMEMBER WE DISCUSSED THIS BEFORE 

THIS OLZGO m S  SHORT, SHORT NUCLEIC ACID SEQUENCE AND T€E 

DEOXYRIBO EIEANS IT'S DNA, SO THIS FURTHER DEFINES WHAT THE 

PRIMERS ARE, THE PRIMER3 ARE SHORT PIECES OF DNA. 

EXACTLY WHAT DR. KHORANA'S LAB WAS DOING, USING DOUBLE STRANDED 

AND THAT'S 

JAMBS YEOMAN$, OFFICIAL REPORmR, USDC, 415-863-5179 
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DNA AND DNA PRIMERS. 

Q. I'VE PLACED C I A I M  11 ON THE EASEL, IT READS: 

"!!XF, PROCESS OF CLAIM 1, WHEREIN TKE SPECIFIC NUCLEIC 

ACID SEQUENCE CONTAINS AT LEAST ONE SPECIFIC DELETION OR 

MUTATION THAT CAUSES A GEWTfC DISEASE." 

AGAIN, DO YOU HAVE AN OPINION AS TO WHETHER THE SUBJECI 

HATTER CLAIKED IN THIS CLAIM WAS O W O U S  OVER THE KHORANA PRIOR 

ART IN VIEW OF THE PROBING LITERATURE? 

A. FIRST -- YES, FIRST, I SHOWLD EXPLAIN SOME OF THESE TERMS. 

FIRST OF ALL, WHAT IS A GENTIC DISEASE. A GENTIC DfSEME IS A 

DISEASE THAT YOU INHERIT F'ROM YOUR PRRENTS THROUGH YOUR GENES 

AND A GENTIC DISEASE IS A CHANGE IW THE GENE. 

THE GENES ARE MADE UP OF BUILDING BLOCKS, AS YOU8VE 

HEARD, SO IF THE BUILDING BLXrCXS CHANGED m N  YOU CAN OFTEN BUT 

NOT ALWAYS, BUT OFTEN GET A GENTIC DISEASE. !lXiE GENE BEGINS TO 

MALFUNCTION AND CREATES A PROBLEM WHICH MANIFESTS ITSELF AS A 

DISEASE. 

THOSE W G E S  ARE CALLED, ARE OFTEN CALLED MUTATIONS 

CHANGES WHICH IS WHAT THE WORD MEANS AWD THEY CAW BE CAUSED BY 

JUST A CHANGE AND A GOES TO A, T WOULD BE A CEfANGE AND THAT 

COULD CAUSE A DISEASE, BUT -0 COULD BE CAUSED BY REMOVING 

SEQUENCES -- BUILDING BMCKS FROM THE GENE, SO IF YOU GOT SOME 

MISSING OR ACTUALLY EVEN IF YOU HAVE SOME INSERTED, THEN THAT 

CAN CAUSE THE GEMR TO MALFUNCTION. 

DELETION THAT'S REMOVING THOSE SEQUENCES. 

THIS CLAIM TALKS ABOUT 

JAMES YEOMAWS, OFFICIAL REPOR!€'ER, USDC, 415-863-5179 
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IN 1984 IT W A S  WELL-KNOWN THAT YOU COULD USE 

OLIGODEOXYRIBONUCLEOTIDES PROBES TO DETECT THOSE DIFFERENCES YOU 

COULD TELL THE DIFFERENCE BETWEEN A NORMAL GENE AND A CHANGED 

GENE BY THE FACT !FHAT PERHAPS WE COULD SHOW ON THIS CHART HERE. 

Q. UH-HUH. 

A. BY THE FACT THAT THE PROBE WOULD INTERACT WITH THE GENE IF 

IT HAD THE CORRECT SEQUENCE, BUT IF IT HAD THE INCORRECT 

SEQUENCE IT COULDN'T INTERACT EVEN IF -0 E!WN IF THEW3 W A S  ONLY 

ONE CHANGE, ONE DIFFERENCE BETWEEN PROBE AND THE TEMPLATE, I 

CAN'T REALLY SHOW YOU THAT BECAUSE THERE'S MANY CHANGES HERE, 

BUT THAT'S THE IDEA. 

ACTUALLY EfUCH OF THAT WORK WAS DONE IEJ MY OWN 

LABORATORY FOR A GENTIC DISEASE CALLED SIC= CELL ANEMIA WHICH 

IS CAUSED BY A CHANGE I# ONE PARTICULAR A 3EING CHANGED TO A T 

AND IF YOU INHERIT TWO COPIES, ONE FROM YOUR PLOTHER AESD ONE FROM 

YOUR FATHER, IT CREATES A GENTIC DISEASE CALLED SICKLE CELL 

ANEMIA AND YOU COULD DETECT THOSE -6ES BY HYBRLDIZIHG WITH 

ULIGODEOXYRIBONUCLEOTID PROBES 

Q. IS THAT WORK FUBLISHED? 

A* YES,  

Q. LET ME HAND YOU A COPY OF AN EXHIBIT THAT'S 3EEN m D  AS 

B-146 AND ASK YOU IF YOU CAN ImmrFy THAT? 

A. YES, THIS IS A PAPER FROM MY fiA30RATORY BY CONNER AND OTHERS 

WHICH IS ENT3Tl;rED DETECTION OF CYCLE CELL BETA GIX)BfN ANEMIA BY 

HYBRIDIZATION BY SYNTHETIC OLIGONUCLEOTIDES. 

JAMES Y E O W S ,  OFFICIAL REPORTER, USDC, 415-863-5179 
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FIRST AN AEWFAL IS ONE COPY, FOR EXAMPLE, THE COPY 

INHERITED FROM YOUR MOTHER IS ONE ANNEAL, THE COPY INHERITED 

FROM YOUR FAT€iF,R IS THE OTHER ;ANNEAL WE SHOWED YOU COULD DETECT 

THE PRESENCE OF ONE OR TWU BETA GIjOBIN ANNEALS, THE BETA IS THE 

SICKLE CELL G W B I N  BECAUSE IT AFFECTS THE PROTEIN THAT'S IN YOUI: 

3LOOD THAT MAKES YOUR BLOOD RED CALLED HEMAGLOBIN AND THE GENE 

THAT m S  ONE OF THOSE PROTEINS IS CALLED BETAGWBIN, SO THIS 

PAPER DESCRIBED HOW YOU COULD DETECT SICKLE CELL GLOBIN IN HUMAE 

DNA. 

Q. USING A PROBE? 

A. USING SYWKETIC 0LIGODEOXYRIIM)MUCLEQTIDE PROBES. 

Q. WHEN WAS THAT ARTICLE PUBLISH, DR. WALLACE? 

A. JANUARY OF '83. 

Q. LET ME SHOW YOU ANOTHER ARTICLE OR PATENT ACTUALLY THAT WF, 

HAVE W D  AS EXHIBIT A-102. 

FIRST OF ALL, COULD YOU IDENTIFY THAT FOR THE JURY? 

A, THIS IS A PATENT CALLED PROCESS FOR LA3ELING NUCLEIC ACID. 

NUCLEIC ACIDS USING PSORALEH DERIVATIVES, SHELDON, IEVEHSQM, 

MULLIS, AND RAPOPORT OF THF, CETUS CORPORATIOM ARE THE INVENTORS. 

Q. WHEN W A S  THE APPLICATION FOR THAT PATENT INITIALLY FILED? 

A. DECEMBEZ OF ' 84 .  THIS IS BASICALLY A PATENT FOR DESCRIBING 

HOW YOU LABEL. I TOLD YOU YOU COULD -EL fT W I T H  

RADIOACTIVITY, BUT THERE ARE MAMY OTHER WAYS YOU CAN LkBn, AS 

LONG AS YOU HAVE A WAY OF DETECTING IT AND THIS PATENT DESCRIBES 

ANOTHER WAY OF LABELING IT. 

JAMES YEOMANS, OFFICIAL =PORTER, USDC, 415-863-5179 
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Q. DOES THE CETUS PATENT CONTAIN ANY DISCUSSION OF STATE OF 

THF, ART AS OF THE TIBE IT W A S  FILFJI? 

A. WELL IN THE BACKGROUND SECTION IT BASICALLY DESCRIBES THE 

FACT THAT HYBRIDIZATION W A S  A KNOWH METEOD FOR DETECTING 

PARTICULAR NUCLEIC ACID SEQUENCES AND MUTATIONS. FOR EXAMP=, 

IT SAYS . . . I'M TRYING TO FIND THE SECTIO'W HERE. 

"SUCH PROBES HAVE BEEN USED TO DETECT "HI?, PRESENCE OF 

GEMES CODING FOR ANTIGENS RFSPONSf3LE FOR GRAFT REJECTION , SUCH 

AS HUMAN LEUKOCYTE ANTIGEN OR GENETIC DISBASE, SUCH AS SICKLE 

CELL ANEMIA. " 
Q. THAT'S DESCRIBED AS PART OF THE BACKGROUND FOR THE PRIOR 

ART? 

A. YES. 

Q. DOCTOR, CAN YOU SUMMARIZE YOUR OPINION THEN AS TO WHETHER OR 

NOT THE SUWECT MATTER OF CLAIM 11 W A S  -- WOULD HAVE 3EEN 

03VIOWS TO A PERSON OF ORDINARY SKILL IEJ 1984 I N  VIEW OF TXIS 

LITERATURE YOU HAVE DISCUSSED? 

A. YES. T€E WAY I VIEW IT MUTATED OR CHAHGED NUCLEIC ACID 

SEQUENCES ARE DIFFERENT WLTCLEIC ACID SEQUENCES AND T H E Y  CAN BE 

DETECTED BY HYBRIDIZATION AND THE HYBRIDIZATION WAS A WELL-KNOWN 

PROCESS, SO IT WOULD HAVE 3EEN OBVIOUS TO AMPLIFY !LWEI? DETEeT. 

Q .  DOCTOR, DO YOU SEE ANY OF THIS CLAIM THAT TELLS WHETHER TiIE 

SEQUENCE BEING AMPLIFIED IS IN A COWPLEX MIXTURE OF DNA OR CAN 

IT BE ISOLATED AS A SMALL SEGMENT OF DNA FOR AMPLIFICATXOH? 

A. SINCE IT REFER5 BACK TO CLAIM 1 CAN BE A DNA THA'F'S PRESENT 

JAMES YEOMAEJS, OFFICIAL REFOR-, USDC, 415-863-5179 
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WALIaACE-Df~CT/FfGG 

OR ABSENT IN AT LEAST ONE SPECIFIC NUCLEIC ACID SEQUENCE. IT 

DOESN'T HAVE TO BE A COMPLEX MIXTURE, BE A SIMPLE NUCLEIC ACID 

SEQUENCE THAT HAD BEEN PREVIOUSLY ISOLATED, FOR EXAMPLE. 

8. AND DO SCIENTISTS, PRIOR TO 1984, DO SCIENTISTS SOMETIMES 

ISOLATE DNA THEN USE TEIE HYBRIDIZATION TECHNIQUE? 

A. YES. YES, THEY WOULD ISOLATE BY CIXTNING AS I DESCRX3EP, BY 

INTRODUCING THE SEQUENCES INTO BACTERIA, THEN YOU COULD USE THE 

HYBRIDIZATION TECHNIQUES TO AHALYZE THOSE PIECES OF DNA. 

Q. THANK YOU, DUCTOR. THE NEXT ONE IS CLAIM 12. CLAIM 12 

WHICH I'VE PLACED ON THE EASEL READS: 

"THE PROCESS OF CLAIM 11, WHEREIN THE GENTfC DISEASE IS 

SICKLE CELL ANEMIA." 

DO YOU HAW3 AN OPINION ABOUT WHETHER THIS IS OBVIOUS IE 

VIEW OF THE PRIOR ART YOU'VE BEEPS DISCUSSING? 

A. As I SAID, WORK FOR M!l OWN LABORATORY SHOWED YOU COULD 

DETECT S I C K L E  CELL BY HY3RIDIZATION AND THAT JUST FURTHER 

DEFINES CLAIM 13 WHICH I'VE ALREADY SAID WAS OBVIOUS. 

MR. PASAHOW: EXCUSE ME, YOUR HONOR. CLAIM 12 IS NQT 

AT ISSUE IN THIS CASE AS T H 3  ISSUES WERE DEFINED BY THE PARTIES 

PRETRIAL STATEMZNTS AND THE COURT'S ORDER. I OWECT TO 

TESTIMONY ABOUT IT. 

THE COURT: FOR WHAT PURPOSE? 

MR. FfGG: mOLL MOVE ON TO THE NEXT SUNECT. 

THE COURT: IS THAT ACKNOWLEDGEELENT THAT I SHOULD 

STRIKE THE PRECEDING ANSWER? 

JAMES YEOMMS, OFFICIAL REPORTER, USDC, 415-863-51T9 
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WXLACE-DIRECT/FICG 

M31. FIGG: MAY WE TAKE THAT WDER IS ADVISEMENTI YOUR 

HONOR AND DISCUSS IT AFTER A BREAK BECAUSE WE CAN LOOK UP THAT 

SUBJECT, THAT QUESTION. NOW, MR. PASAHOW MAY 3E RIGHT I MIGHT 

HAVE JUST PLACED A CHECK MARK BY THE WROHG CLAIM. 

Till3 COURT: I THINK HE fS RIGHT. THAT DOESN'T 

NECESSARILY MEAN ONE CAN'T GO INTO OTHER CLAIMS, BUT IT HAS To 

THEN SHED LIGHT UPON THOSE THAT ARE IN ISSUE AND NOT RAISE THE 

ISSUES OF THE CLAIMS THEMSELVFS. 

MR. FIGG: JUST A MOMENT. 

THE COURT: AND f THINK YOUR LAST QUESTION DID TWAT. 

MR. FIGG: I ' M  SORRY. 

THE COURT: AND I THINK YOUR I*AST QUESTION DID,  I N  

FACT, APPEAR TO PUT 12 IN ISSUE AS WELL. 

(PAUSE IN THE PROCEEDINGS) 

THE COURT: ARE YOU REFERRING TO THIS As SOME'PHING 

THAT'S IN YOUR PRETRIAL ORDERS OR COMPLAINT OR SOMETHING THAT 

W A S  TAKEN UP AT THE PRETRIAL ITSELF? 

MR. PASAHOW: YOUR HONOR, IN THE PARTIES JOINT PRETRIAL 

CONFERENCE STATEMENT -- 
MEL FIGG: EXCUSE ME, IF I COULD INTERRUPT. MR. 

PASAHOW IS CORRECT WE'LL WITHDRAW THOSE QUESTIONS. 

THE COURT: THE JURY IS INSTRUCTED TO DISREGARD ALL THE 

QUESTIONS AND ANSWERS WIm RESPECT, AND I THINK THERE WERE ONLY 

TWO OF THEM, W I T H  RESPECT TO CLAIM 12. 

Q. (BY KR. FIGG) DR. WALLA-, I'VE PLACED OH W E  EASEL HOW 

. .. 

JAME3 YEUMABS, OFFICIAL REPORTER, USDC, 415-863-5179 
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WALLACE-DXRECT/FIGG 

CLAIM 14 IT READS: 

l'THE PROCESS OF CLAIM 1, WHEREIN THE SPECIFIC MuCIrEZC 

ACID SEQUENCE IS CONTAINED IN A PATHOGENIC ORGXNISM OR CONTAXWEI: 

XN TWE ONCOGENE," 

DO YOU HAVE AN OPINION AS TO WHETHXR THE SUB3ECT MATTEE 

CLAIMED IN THIS CLAIM IS OBVIOUS IN VIEW OF THX KHURAESA PRIOR 

ART AND THE LITERATURE YOU'VE BEEN DISCUSSING? 

A, YES, BUT FIRST LE2 MI?, EXPLAIN A PATHOGENIC ORGANISM. 

ORGANISMS I THINK YOU UNDERSTAND WHAT AN ORGANISM IS. ALL 

ORGANISMS CONTAIN NUCLEIC ACIDS, SO BACTERIA, FISH AWD US ARE 

ALL ORGANISMS AND THEY ALL CONTAIN NUCLEIC ACIDS AND THOSE 

NUCLEIC ACIDS ARE SUFFICIENTLY DIFFERENT BETWEEN ORGANISMS THAT 

YOU CAN TELL DIFFERENCE BETWEEN DIFFERENT ORGANISMS BY THEIR 

NUCUZIC ACID, 

AND ONE WAY TO DO THAT' IS THROUGH HYBRIDIZATION, SO 

BECAUSE THE PROBE CAN BE SPECIFIC FOR A PARTICULAR ORGANISM YOU 

CAN SAY THIS ORGANISM IS X AND NOT Y BECAUSE YOU KNOW THAT THE 

PROBE WOULD INTERACT WITH THE NUCEEIC ACID OF X AND NOT THE 

WUCLEIC ACID OF Y, SO THAT'S WHAT A PATHOGENIC ORGAHISM IS, 

AN ONCOGENE IS A GENE WITHIN OUR BODIES THAT WE'VE 

IMWERITED OR ACQUIRED WHICH CAUSES ONCUGENESXS OR CAWCER OR SO 

AN ONCOGENE IS A GENE THAT WOULD HAVE A PARTICULAR WUCLEIC 

SEQUENCE OF NUCLEOTIDES WITHIN !IWE GENE. 

AND AGAIN BECAUSE HYBRZDIZATION CAM BE USED TO 

DISCRIMINATE BETWEEN O m  GEWE AM3 ANOTHER GENE YOU COULD USE 

.~ 

JAMES YEDMANS, OFFICIAL REPORTER, USDC, 415-863-5179 
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WAUACE-DIRECT/FIGG 

HYBRIDIZATION TO ANALYZE FOR ONCOGEm AND THEREFORE mEPITfALITY 

CREATE A TEST FOR CANCER LET'S JUST SAY FOR EXAMPLE. 

BUT THE BASIC PRINCIPfiE IS NUCLEIC, THAT EACH NUCLEIC 

ACID CAN BE DETECTED BY HYBRIDIZATION WITH A PROBE, SO THIS 

PROCESS JUST SIMPLY DEFINES A COUPLE OF DIFFERENT KINDS OF 

NUCLEIC ACID SEQUEWCES, BUT IN FACT ANY DIFFERENT NUCLEIC ACID 

SEQUENCE COULD BE DETECTED BY HYBRIDIZATION. SO THIS JUST IS 

REFINING THE NUCLEIC ACID SEQUENCES THEY'RE T m N G  ABOUT IN 

CLAIM 1 SO IT'S OBVIOUS. 

Q. U T  ME SHOW YOU A DOCUMENT THAT'S BEEN m D  AS EXHIBIT 

A-20. CAN YOU IDENTIFY THAT DOC'UHF,NT? 

A. THIS IS ANOTHER PATENT THAT CALLED SPECIFIC DNA PROBES AND 

DIAGNOSTIC MICROBIOLOGY BY FALKOW AND OTHERS AND IT WAS FILED IN 

1980 AND BASICALLY WHAT THIS PATENT SAYS IS THAT YOU CAN USE THE 

SPECIFICITY WITH WHICH A DNA PROBE CAN DETECT AM ORGANISM'S 

ACIDS AND SAY FOR THAT ORGANISM AND IT'S BASICALLY DESCRIBING A 

WAY OF DOING TEST FOR PATHOGENIC ORGANISMS USING HYBRIDIZATION 

PROBES. 

Q. YOU PREVIOUSLY DISCUSSED THE SHELDON PATENT THAT'S ASSIGNED 

TO CETUS DOES THAT DISCUSS USING PROBES FOR DETECTING PATHOGENIC 

ORGANISHS AS PART OF THE STATE OF THE PRIOR ART? 

A. YES, AGAIN, IN THE BACKGROUND SECTION IT DESCRIBES =T: IN 

ADDITION U.S. PATENT NWMBER, PATENT I JUST DESCRIBED BY FALKOW 

AND OTHERS, DESCRI3E A MF.THOD FOR DETECTING INFECTIOUS 

DISEASE-CAUSING XICROBES USING LABELED NUCLEOTIDB PROBES, ARE 

JAMES YEObliWS, UPFTGIAL REPORTER, USDC, 415-863-8179 
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WALLACE-DIRE@r/PIGG 

ONE CLASS OF PATHOGENIC ORGANISMS, USfNG LABELED NUCLEOTIDE 

PROBES COHPLIMF,NTARY TO M3CLEIC ACID CONTAINED BY PATHOGENIC 

MICROBE." SO THIS W A S  WELL-KNOWN. 

Q. DOCTOR, DO YOU SEE ANYTHING IN THE PROCESS DESCRIBED BY 

CLAIM 14 THAT INDICATES WHETHER THE DNA BEING DETECTED IS PART 

OF A COMPmX MIXTURE OR A SPECIFIC SEQUENCE? 

A. NO, AGAIN, SINCE TXIS CLAIM REFERS BACK TO CLAW 1, TFIE 

SPECIFIC NUCLEIC ACID SEQUENCE IN CLAIM 1, THIS SPECIFIC NUCLEIC 

ACID SEQUENCE COULD BE A SMALL PIECE OF NUCLEIC ACID INFORMATION 

WHICH WAS PREVIOUSLY ISOIATED, FOR EXAMPLE. 

Q. I'VE PLACED ON THE EASEL A COPY OF CLAIM 15, "THE PROCESS 

OF CLAIM 1, WHEREIN STEPS A AND C ARF, ACCOMPLISHED USING AN 

ENZYME SELECTED FROM THE GROUP CONSISTING 0F.E COLI POLYKERASE 1 

KLEMOW FRAGMF,N!I' OF E COLI POLYMERASE 1. THE FOUR DNA POLmRASE 

REVERSE TRANSCRIPTASE WHEREIN THE TENPLATE IS RNA OR DNA AND THE 

EXTENSION PRODUCT IS DNA AND AN ENZYME THAT AFTER BEING EXPOSED 

TO A TEMPERATURE ABOUT 65 TO 90 DEGREES CENTIGRADE FORMS SAID 

EXTENSION PRODUCTS AT TEIE TEMPERATURE OF ERECTION DURING STEPS A 

AND C." 

DO YOU HAW?, AN OPIHION AS TO faWETHER THE PROCESS 

DESCRIBED 3 Y  !!MIS CIAIM WOULD HAVE BEEN OBVIOUS TO A PERSON OF 

ORDINARY SKILL IN 1984? 

A. WELL, YES, I DO HAVE AN OPINION. THIS CLAIM GOES BACK TO 

CLAIM 1, AND IT'S TALKING ABOUT STEPS A AND C WHICH ART?, !t'HE TWO 

PRImR EXTENSION STEPS AHD IT IS SAYING PRIMER EXTENSION STEPS 

JAMES YEOEIAWS, OFFICIAL REPORTER, USDC, 415-863-5179 
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WALLACE-DIRECTJFIGG 

ARE ACCOMPLISHED BY AN ENZYME, A POLYMERASE AND IT CXVES YOU A 

LIST OF KINDS OF POLYMERASES+ YOU'VE ALREADY HEARD THAT THE E 

COLI DNA POLmRASE 1 WHICH IS THE ENZYME THAT WAS DISCOVERED BY 

DR. KORNBERG WAS BEING USED BY THE KNORANA LAB AS WAS THE FOUR 

DNA POL?lMERASE. 

THERE ARE OTHER ENZYMES, FOR EXAMPLE, REVERSE 

TRANSCRIPTASE IS AN ENZYEiE WHICH CAN USE RNA AS A TEMPLATE TO 

PRODUCE A DNA. SO IT SAYS WHEREIN THE TEMPLATE IS RNA OR DNA 

REVERSE TRANSCRIPTASE CAN ALSO USE DNA AS A TEMPLATE AND THE 

EXTENSION PRODUCT IS DNA JUST FINDING WHAT THE REVERSE 

TRANSCRIPTASE CAN DO, THEN AN ENZYME AFTER BEING EXPOSED TO A 

TEMPERATURE OF ABOUT 65 TO 90 DEGREES FORMED S A I D  EXTENSION 

PRODUCTS AT THE TEMPERATURE REACTION DURING STEPS A AND C. 

THE EXTENSION STEPS SIMPLY IS DEFINING AN ENZYME THAT 

WE CALL THERMOSTABLF, AN E N Z m E  THAT W I L L  SURVIVE BEING HEATED 

AND SUCH ENZYMES WERE KNOWN. SO THOSE AWl JUST A LIST OF THE 

POLYMERASE AT LEAST TWO OF WHICH WERE USED IN THE K E € O M A  WORK. 

Q. THOSE WERE THIE FIRST TWO WBRE USED BY DR, ICHORANA? 

A. NO. THE E COLI DNA WLYMERASE 1, THE FIRST ONE AND THE 

THIRD ONE, THE FOUR DNA POLmRASE. 

Q o  THANK YOU, DR- WALLACE. 

DR. WALLACE, HAW?, YOU REVIEWED ANY OF THE DOCUMENTS 

CONNECTED WITH THE RE-EXAMINATION OF THE '195 PATENT IN THE 

PATENT AND TRADEMARK OFFICE? 

A. WELL, YES, I REVIEWED THE OEJE DOCUMENT. 

JAMES YEOMAM, OFFICIAL REPORTER, USDC, 415-863-5179 
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WAUACE-DIRFCT/FfGG 

Q. 

A-88 AND ASK IF YOU CAW IDENTIFY THIS AS THE EXAMINER'S INITIAL 

ORDER ON ESTABLISHING A m-EICAMIPJATION ON THE '195 PATENT? 

A. YES, THIS IS WHAT I'VE fiOOKED AT. IT WAS AN ORDER FROM !I%E 

EXAMINER THAT SAID THE E1EQUEST FOR RI?,-EXAMINATIOW IS GRANTED, 

BUT IT ONLY FOUND A S U B S T m I A L  M E W  QUESTION OF PATENTABILITY 

AFFECTING CLAIMS 19 THROUGH 25, WHICH I BELIEVE W'RE NOT EVEN 

DISCUSSING HERE AND SO THEREFORE FOUND NU QUESTION OF 

LET ME SHOW YOU A DOCUELENT THAT HAS 3EEN MAElKED AS EXHIBIT 

PATENTABILITY ON cums ONE THROUGH 18, I GUESS IT WOULD BE. 

Q. NOW, YOU'VE REVIEWED THE PRIOR ART VERY CARFZULLY, Ix, YOU 

HAVE AN OPINION AS TO WHETHER OR NOT THE EXAMINER WAS CORRECT I I  

HIS DECISION ON THE RE-EXAMINATION OF THIS PAmNT? 

A. WELL, f DON'T UNDERSTAND WHY THE EXAMINER WOULD HAVE NOT 

F U m D  A QUESTION OF PATENTABILITY IN CONSIDERING THE KHORANA 

PRIOR ART. 

PARTICULARLY SINCE HE D I D  IN THE '202 PATENT WHICH IS 

THE SAME AMPLIFICATION PROCESS, SO THERE'S CERTAINLY AM ISSUE 

WITH RFSPECT TO THAT. SO THE KHORANA PRIOR ART TEACHES THE 

AMPLIFICATION PROCESS AND I DON'T TWfNK HE WAS CORRECT IN MAKINI 

HIS DECISION. 

MR. FIGG: THANK YOU, DR. WALLACE. THAT CONCLUDES OUR 

DIRECT EXAMINATION, YOUR HONOR. 

THE COURT: THANK YOU. 

MR- FIGG: I JIJST HAVE A F E W  EXHIBITS TO MOVE IN, YOUR 

HONUR. WE MOVE THE ADMISSION OF EXHIBITS A-109 AND A-110. 

JAMES Y E O W S ,  OFFICIAL REPORTER, U S - E ,  425-863-5179 
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A-109 A IS TWO PART POSTER BIOW UP OF PARTS OF THE IK>NG ARTICLE 

AND A-110 A IS A BLOW UP OF THE O T m  HONG ARTICLE. 

THE COURT: ANY OBJECTIONS TO THOSE? 

MR. PASAHOW: NO, POUR HONOR. 

THE COURT: THEY'RE ADMITTED. 

(PLAINTIFF'S EXHIBITS A-109 

RECEIVED f N  EVIDENCE) 

A-110 

MR. FIGG: AND EXHIBITS A-47 AND A-108 ARE POSTEIE BIDW 

UPS OF EXCERPTS FROM DR. WALLACE'S ARTICLES. 

MR. PASAHOW: NO OWECTION, 

THE COURT: ADMITTED. 

(PLAINTIFF'S EXHIBITS A-47, A-108 

RECEIVED I# EVIDENCE) 

MR. FIGG: AND A-137 IS SIMPLY A BLOW UP OF C U I M  1 OF 

THE '195 PATENT. 

THE COURT: 1 ASSUME THERE'S NO OBJECTION. 

MR. PASAHOW: NO O3JECTX:ON. 

THE COURT: ADMITTED. 

(PLAINTIFF'S EXHIBIT A-137 

RGCEXVED IN EVIDENCE) 

MR. FfCG: TKAWK YOU. 

THE COURT: I THINK THE REPORTER TALKED W I T H  YOU ABOUT 

HOW THEY WANT To BREAK UP TIIE MORNING, SO TKAT THZY COULD GET 

THE TRANSCRIPT OUT. SO I GUESS THIS IS PROBABLY A GOOD TIME TO 

BREAK AND THEN WE'LL HAVE A LONG SECOND SEGMENT AND THEN OUR 

JAMES YEQHAHS, OFFICIAL REPURTER, USDC, 415-863-5179 
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SECOND BREAK. 

MR. FIGG: YES. 

MR. PASAHOW: W R Y  GOOD. 

THE COURT: TEN, 15 MINUTES. PLEASE FOLLOW THE 

INSTRUCTIQNS I'VE GIVEN YOU'VE PREVIOUSLY ABOUT NOT DISCUSSING 

THE CASE AMONGST YOUFSELWS OR WITH ANYONE ELSE AND m'LL SEE 

YOU AT THE CLOSE OF THIE RECESS. 

(PROCEEDINGS HELD IN OPEN COURT, JURY NOT PRESENT:) 

THE COURT: W I T H  WHOM W I L L  YOU BE CALLING AFTER DR. 

WALLACE? 

MR. FIGG: DOCTOR RUTH KLEPPE. 

THE COURT: W I L L  WE GET TO HER THIS MORMING? 

MR. FIG: DEPENDS ON MR. PASAHOW. 

THE COURT: I TRUST WE CAN. HOW LONG W I L L  YOU BE WITH 

HER ON DIRECT? 

MR. FIGG: I THINK LESS THAN AN HOUR. 

THE COURT: OKAY. 

MR. PASAHOW: YOUR HONOR, AS TO DOCTOR KLEPPE, I THINK 

MR. FIGG AWD 1 HATIF, WORKEll OUT A WAY OF COHTfNETfEJG TO POSTPONE, 

PROBAEILY UNTIL THX RIGHT MOMENT, THE QUESTION OF WHETHER THE 

NOTEBOOKS THAT SHE W I L L  BE IDENTIFYING SHOULD BE ADMITTED INTO 

EVIDENCE 

MR. FIGG HAS EXPLAINED THAT WE DOESN'T PLAN TO SHOW THI 

CONTENTS TO THE JURY UNTIL WE GET TO THE TESTIMONY OF MR. VAN D1 

SANDE, AND AT TMAT POINT HE W I L L  OR W I L L  HOT HAVE LAID WHAT WE 

JAMES YEOWkHS, OFFICIAL REPORTER, USDC, 415-863-5179 
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THINK IS THE mCESSARY FOUNDATION. 

SO W E  WOULD A S K  THAT HE BE ALUWED TO OFFER THEM DURING 

DOCTOR KLEPPE'S TESTIMONY AND WE W I L L  THEN HEAR WHAT THE OTHER 

WImJESSES HAVE TO SAY AESD WE'D A S K  THE COURT TO DELAY ITS RULING 

ON THAT QUESTION UNTIL W33 GET TO DOCTOR VAN DE SANDE'S 

TESTIMONY. 

THE COURT: IS TWAT GOING To NECESSITATE RECALLING 

DOCTOR KLEPPE !FlEN? 

MR. FIGG: ACTUALLY, YOUR HONOR, MY UNDERSTANDING W A S  

SLIGIFTLY DIFFERENT THAN MR. PASAHOW. WE THINK THAT PROPER 

FOUNDATION WILL BE I A f D  WITH DOCTOR KLEPPE. SHE WILL IDENTIFY 

NOTEBOOKS AS NOTEBOOKS THAT HER HUSBAND KEPT AND EXPLAIN WHAT 

THEY ARE AND WE'LL ESTA3LfSH A PROPER FOUNDATION FOR THEM. AND 

WE DID PLAN TO OFFER THEM INTO EVIDENCE AT THE CONCLUSION OF 

DOCTOR KL;EPPE'S TESTIMONY. 

DOCTORVAN DE SANDE THEN W I L L ,  AS AN EXPERT WITNESS, 

WILL EXPLAIN THE CONTENTS OF THOSE NWl'EBOOKS Awp EXPLAIN THEIR 

RELEVANCE TO THE SUBJECT MATTER OF THE PATERI?S IN SUIT. 

MR. PASAHOW IS CORRECT, WE DO HOT INTEND TO SHOW THE 

CONTENTS OF DOCTOR KLEPPE'S LATE HUSBAND'S NOTEBOOKS To THE JURY 

DURING HER TESTIMONY. SHE WILL NOT BE SUBSTAHTIVELY DESCRIBING 

WHAT IS IN THE NOTEBOOKS, BUT W I L L  ONLY BE DESCRIEIHG WHAT THE 

NOTEBOOKS ARE, WHAT THE EXHIBITS ARE AMD SO FORTH- 

!lXE COURT: AS A FOUNDATTON THAT'S GOING TO GET LAID, 

IT'S GOING TO GET U I D  THROUGH HER TESTIMONY. 

JAMES YEOMPrNS, OFFICIAL REPORTER, USDC, 415-863-5179 
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KR- F I G G :  THAT'S MY UNDERSTANDING- 

ANY GAPS WITH RESPECT TO THE FOUNDATION- 

MR. FIGG: SHE'S THE ONE WHO W I L L  IDEXTIFY THE 

NOTEBOOKS AND EXPLAIN HOW THEY WERE KEXC AND SO FORTH. 

THE COURT: THAT'S YOUR UNDERSTAHDfNG ALSO, RIGHT? 

MR. PASAHOW: IT IS, YOUR HOWOR. THIS IS THE SUBJECT 

MATTER OF THOSE VARIOUS -US WE'VE 3EEN FILING. 

AS THE COURT KNOWS IT'S OUR POSITION THE NOTEBOOKS ARE 

NOT REIXVANT AND SHOULD NOT BE RECEIVED UNLESS MR. FIGG CAN LAY 

THE FOUNDATION THEY'RE APPROPRIATE PRIOR ART UNDER EITHER ONE, 

I N  THAT THEY WERE PUBLICLY KNOWN OR ALTEWJATIVELY THAT THEY WEN 

THE SUBJECT MATTER OF THEM WAS NOT SUPPRESSED OR CONCEALED UNDEl 

102(G) AND W E  DON'T THINK HE CAN. 

THE COURT: WELL, I GUESS THAT REMAINS TO BE SEEN. 

MR. FLGG: THAT'S REALLY THE ISSUE TO 3E DECIDE. WE'N 

GOING TO EXPLAIN WWAT THEY ARE. THE JURY HAS TO DECIDE WHETHER 

THEY'RE -- 
THE COURT: IF HER TESTIMONY IS GOING TO CONTINUE INTO 

TOORROW, HOPEFULLY GET STARTED TODAY BUT CONTINUE INTO 

TOMORROW, AND THEY'LL CERTAINLY BE SOME TIME TOMORROW AT TRE 

CLOSE OF HER TESTIMONY TO GET THAT RESOLVED IT SEEPIS. 

IF THERE ARE STILL SOME QUESTIONS BECAUSE OF RELEVANCY 

To HAVE TO WAIT DOCTOR VAN DE SANDE'S TESTIMONY THEW THAT W I L L  

JUST HAVE TO WAIT, BUT AT W S T  ANY QUESTIONS I ASSUME ABOUT 

JAMES YEOMANS, OFFICIAL REPOR!IZR, USDC, 415-863-5179 
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BOTH CONCEALMIENT OR WHATEVER AND AUTHENTICITY AND SO FORTH W I L L  

HAVE BEEN AND WHEN THEY WERE PREPARED, ET C E T m ,  W I L L  OBVIOUSLY 

HAVE BEEN LAID THROUGH HER. 

SO I GUESS ONLY POSSIBLY THEN THE RELEVANCY QUESTION 

MIGHT COME UF AFTER HER TFSTIMOW. 

MR. FIGG: WERE IS ONE NOTEBOOK THAT WE WILL -- AND 

I'VE EXPLAINED THIS TO MR. PASAHOW, W I L L  3E DESCRIBED To THE 

;IuRY DURING DOCTOR KLEPPE'S TESTIMONY AND THAT IS HER OWBT 

NOTEBOOK, A NOTE SHE KEPT OF A SEXWAR PRESENTATIOEJ 3Y HER LATE 

HUSBAND. 

THE COURT: OKAY. AND YOU8RE AWARE OF A L L  OF THAT 

ANYWAY? 

PASAHOW: YES, YOUR HONOR, 

THE COURT: FINE. WHAT IS YOUR APPROXIMATSON AS TO THZ 

LENGTH OF CROSS? 

EIR. PASAHOW: WELL, IT PLAY OR MAY NOT TAKE THE REST OF 

THE MORNING, YOUR HONOR, DEPENDING UPON HOW QUICKLY WE MOVE 

ALONG. 

THE COURT: THAT'S USUALLY T3IE CASE, YOU'FtE 

ANTICIPATING A LOT OF OBJECTIONS BY M31. FIGG. 

MR. PASAHOW: NO, YOUR HONOR. IT DEPENDS UPON HOW 

RESPONSIVE TEIE WITNESS AND I ARE TO EACH OTHER. 

THE COURT: I SEE. OKAY. WELL, HE CERTAINLY SPEAKS 

QUICKLY ENOUGH. 

XS IT A PROBLEW FOR YOU, MR. YEMANS? 

JAMES Y E O W S ,  OFFICIAL REPORTER, IFSDC, 415-863-5179 
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I: KEJOW I DO TKE SAME THING. IT'S USW&LY NOT W I T H  SUCH 

LARGE WORDS, SO THAT'S TIE REAL TRICK. 

OKAY. WE'LL SEE YOU IN ABOUT TEN MINUTES, TEN, 15. 

(RECESS TAKEH) 

(CONTINUED ON NEXT PAGE - NOTHING OMITTED) 
J m S  YEOWWS, OFFICIAL REPORTER, USDC, 415-863-5139 
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WALLACE-CROSS/PaSAffOW 

(OPEN COURT, JURY PRESENT, AT 9:54 A.M.:) 

HR. PASAHUW: SHRLL I PROCEED, YOUR HONOR? 

THE COURT: YOU MAY PROCEED, YES. 

CROSS-EXAMINATION 

BY MR. PASAHOW: 

Q. GOOD MORNING, DR. WALLACE. 

A, GOOD H O W I N G ,  MR. PASAHOW. 

Q. DR. WALLACE, AT THE END OF YOUR DIRECT EXAMINATION, YOU WERE 

EXPLAINING SOplzE CUHFUSION ABOUT HOW THE EXAMINER COULD HAVE COm 

TO THE DECISION HE DID IN THE INITIAL PARTS OF THE 

RE-EXAMINATION OF THE '195 PATENT. 

A. YES, I WAS. 

Q. NOW, YOU UNDERSTOOD THAT THE STANDARD THE EXAMINER WAS USING 

WAS WHETHER ANY REASONABLE PATENT EXAMINER COULD HAVE FOUND THA9 

THE MATERIAL THAT DU WNT SUBMITTED WOULD HAVE BEEN MATERIAL TO 

DECIDING WHETHER "HE PATENT CLaIM SHOULD ISSUE. 

MR. FLGG: OBJECTION, YOUR HONOR. THERE'S NO EVIDENCE 

THAT THAT'S THE STANDARD THE EXAMINER WAS FOLFXIWING. 

MR. PASMOW: WELL -- 
THE COURT: IS THERE A DISPUTE ABOUT THAT? 

MR* FIGG: WELL, YOUR HONOR, I THINK MR. PASAHUW IS 

EMBELLISHING ON THE STANDARD SOMEWHAT. 

THE COURT: I THINK THE BETTER WAY TO DO IT IS TO A S K  

HIM IF HE -- IF HE UNDERSTANDS WHAT THE STANDARD IS AND, IF SO, 

TO ELICIT THAT FROM HIM. OTHERWISE, I MAY STRIKE THAT 

CANDACE L. FRANCIS, OFFICIAL REPORTER, USDC, 415-431-6080 
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6-744 
WALLACE-CROSS/PASAHOW 

TESTIMONY. 

MR. PASAHOW: WELL, YOWR HONOR, THE STANDARD 'f JUST 

RECITED IS FROM THZ MANUAL OF PATENT EXAMINING PROCEDURES. 

IT -- IT IS THE LEGAL STANDARD AND -- 
THE COURT: WELL, BUT THE PROBLEM IS !ITCAT EITHER YOU'RE 

GOING TO HAVE TO HAW?, A STIPULATION TO IT UR A S K  THE COURT TO 

TAKE JUDICIAL NOTICE OF IT. 

(PAUSE IN PROCEEDINGS) 

%%E COURT: I'LL ALLOW YOU TO ASK THE QUESTION, BUT I'M 

INSTRUCTING THE JURY THAT -- NOT TU ASSUME ANYTHING FROM THE 
ANSWER -- FROM THE QUESTION UNLESS THE ANSWER, IN FACT, IS fN 

THE AFFIRMATIVE. IF IT'S NOT, THEN YOU'LL HAVE TO AWAIT mTRTHER 

INSTRUCTIONS. 

DO YOU -- DO YOU UNDERSTAND WHAT' THAT STANDARD IS AND 

WHETHER IT'S BEEN PROPERLY ARTICULATED BY MR. PASAHOW? 

THE WITNESS: r DON'T FULLY UNDERSTAND m s  QUESTION, 

NO. 

Q .  (BY MR. PASAHOW) WELL, THE QUESTION, SIR, TO PUT IT THE WAY 

THAT JUDGE PATEL SUGGESTS, IS: WHAT STANDARD DO YOU BELIEVE THE 

EXAMINER W A S  APPLYING WHEN HE FOUND THAT THE DU WNT REQUEST FOR 

RE-EXAMINATION SHOULD NOT GO FORWARD ON THE '195 PATENT AS TO 

THE CLAIMS THAT ARE INVOLVED IN THIS CASE? 

A. I THOUGHT THAT !THE STANDARD WOULD BE WHETHER THE PRIOR ART 

TAUGHT THE CLAIMS IN QUESTION. 

(PAUSE IN PROCEEDINGS) 

CANDACE L. FRANCIS, OFFICIAL REPORTER, UUSDC, 415-431-6080 
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6-745 
WALLACE-CROSS/PASAHOW 

Q. (BY MR. PASAIIOW) DfD YOU DISTINGUISH, IN THINKING ABUUT 

THAT, BETWEEN THE QUESTION WHETHER THE PRIOR ART AS A -- AS A 
COLLECTION WOULD HAVE MADB THE CLAIM 03VIOUS, ON THE ONE HAND, 

FROM WHETHER SO= SINGLE PIECE OF PRIOR ART CONTAINED WfTRIN IT 

ALL OF THE ELEMENTS OF THE: CLAIM? 

A. YOU'RE SPEAKING ABOUT THE '195 PATENT NOW. 

Q. YES. 

A. I WAS ASKING MYSELF WHAT ONE OF ORDINARY S K I L L  TN THE ART 

WOULD HAVE KNOWN IN 1984, AND WHETHER THAT WAS TAUGHT -- WHETHER 

THAT MADE THE CLAIM OBVIOUS. 

Q. SO YOU WERE TRYING TO FIGITRE OUT WHETHER THE EXAMINER 

CORRECTLY DECIDED WHETHER THE CLAIMS WERE OBVIOUS IN LIGHT OF 

ALL OF THE PRIOR ART. 

A. I WAS TRYING TO DETERMINE WHETHm ONE OF ORDINARY SKILL 

WOULD HAVE: BEEN A 3 m  TO PRACTICE THE CLAIM IN 1984. 

(PAUSE IN PROCEEDINGS) 

THE WITPIIESS: I'VE ALREADY SAID THAT -- THAT THE PRIOR 

ART ON AMPLIFICATION WAS IN THE m0-A PRIOR ART AND THE 

HYBRIDIZATION PRIOR ART -- OR THE HYBRIDIZATIQN WAS WELL KNOWN 

IN 1984. 

Q. (BY MR. PASAHOW) SO SOMEONE: WOULD HAVE HAD TO HAVE GONE TO 

SEPARATE SOURCES To FIND OUT HOW To DO THIS, IN YOUR OPINION. 

A. WELL, THAT PERSON SHOULD NOT HAVE HAD TO GO TO A SOURCE. I 

MEAN, THEY SHOULD HAVE KNOW THAT, I MEAN, I -- I'H SAYING THAI: 

THE PERSON OF ORDINARY SKILL WOULD HAVE KNOWN THAT IN 1984. 

CANDACE L. FRANCIS, OFFICIAL -PORTER, USDC, 415-431-6080 
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6-746 
WALLACE-CROSS/PASAHOW 

Q. WOULD HAVE KNOWN EQTH HOW TO DO THE AMPLIFICATION AND HOW TO 

DO THE HYBRIDIZATION. 

A. GIVEN THE KWORANA PRIOR ART -- 
Q. UH-HUH. 

A. -- THEY WOULD HAVE KNOWN HOW TO PERFORM THE HYBRIDIZATION 

STEPS BECAUSE THAT W A S  WHAT SCIENTISTS D I D  IN THOSE DAYS, AND 

STILL TODAY. 

Q. DID YOU T R Y  AND FIGURE OUT HOW THE EXAPlrlNER CAME TO HIS 

DECISION? 

(PAUSE IN PROCFSDIPIGS) 

THE WITNESS: 1 . . . UNDERSTOOD -- WELL, I JUST THINK 

HIS DECISION WAS WRONG. 

Q. (BY MR. PASAHOW) DID YOU TRY AND FfGWRE-OUT HOW RE CAME TO 

IT? 

(PAUSE IN PROCEEDINGS) 

THE WITNESS: WELL, I DON’T QUITE KNOW WHAT YOU MEAN. 

Q. (BY MR. PASAHOW) WELL, DID YOU, FOR EXAMPLE, EXAMINE THE 

SUBMISSIONS THAT WERE MADE TO THE PATENT OFFICE? 

A, I HAVE LOOmD AT THEM. 

Q. DID -- DID YOU READ -- 
A. SOME OF THEM. 

Q. DO I TAKE fT FROM THAT THAT YOU D I D  NOT READ THROUGH ALL OF 

THEM? 

A. WELL, I WAS W I N G  MY DECISION ON THE PRIOR ART REFERENCES 

THAT I -KED &T, SO MY OPINION’S BASED ON WHAT I LOOKED AT, AWI 

- 
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6-747 
WALLACE-CROSS/PASAHOW 

1 LOOKED AT OTHER ARGUMENTS AND THOSE ARGUMENTS HADN'T CONVINCED 

ME OTHERWISE. 

Q. 

EXAMINER FOR THE EXAMINER'S DECISION SPECIFICALLY. 

SO YOU D I D  NOT =OK AT WHAT DU PONT PUT IN FRONT OF THE 

A. 1 LOOKED AT AT AT m T  SOME OF TffE: -- THOSE THINGS, 
YEAH 

Q. NOW, AS TO THE ' 2 0 2  PATENT, THE BASIC AMPLIFICATIOM 

PATENT -- 
A, UH-HUH. 

Q* -- YOU UNDERSTAND THAT THE EXAMINER FOUND THAT NONE OF T m  

CLAIMS IN THAT PATENT WERE OBVIOUS. 

(PAUSE 3M PROCEEDINGS) 

THE WITNESS: I DON'T KNOW IF OBVIOUS WAS A QUESTION IN 

THAT PARTICULAR PATENT. 

Q. (BY MR. PASAHOW) WELL, YOU'RE AWARE THAT DU PONT ASmD THE 

EXAMINER TO REVIEW THE PATENT AND SEE IF ANY OF THE ART MADE THE 

CLAIMS OBVIOUS- 

A. WELL, AGAIN, =!I' I'M TRYING TO SAY IS, IS THAT I . . . X'M 
REALLY TESTIFYING TO THE WAY I WOULD HAVE -- I VIEWED THE -- THE 
RELEVANT PRIOR ART, THE KHORANA PRIOR ART, WITH RESPECT TO 

WHETHER THAT'S IN THE CLAIM. THAT'S -- THAT WAS MY STAWDARD: 
IS THE CLAIM THE SAME THING AS THE PRIOR ART? 

Q. WELL, SIR, YOU TOLD THE COURT THAT YOU THOUGHT THE 

EXAMINER'S DECISION WAS WRONG. 

A. WITH RESPECT To THE '195 PATENT, YES. 

~~ 
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6-748 
WALLACE-CROSS/ PAS AHOW 

Q. YES. 

AND WHAT I'M TRYING -- AND YOU SAID THAT YOU THOUGHT 15 

WAS WRONG IN PART BECAUSE YOU THOUGHT IT WAS INCONSISTENT WITH 

THE EXAMINER'S DECISION IH THE '202 PATENT. 

A. WELL, 1 UNDERSTOOD THAT THE EXAMINER FOUND A QUESTION OF 

PATENTABILITY fW THE ' 2 0 2  PATENT. 

Q. YES. 

DID HE FIND THAT 2WY OF THE CLAIMS IN THE '202 PATENT 

SHOULD BE EXAMINED BECAUSE THEY MIGHT BE OBVIOUS? 

A. I DON'T REMEMBER WHAT THE ISSUES WERE, OBVIOUS OR 

ANTI Cf PATED . 
Q. WELL, ISN'T IT TRUE THAT THE ONLY QUESTION THAT THE EXAMINER 

FOUND MERITED FURTHER CONSIDERATION AS TO THE '202 PATENT WAS 

WHETHER SOME OF THE CLAIMS WERE ANTICIPATED? 

A. WELL, I WOULD . I THOUGHT ANTICIPATION W A S  THE ISSUE, 

YES. 

Q .  YES. 

AND AS TO BOTH THE '202 PAWNT AND THE '195 PATENT, !M3E 

EXAMINER CONSISTENTLY FOUND THAT NO CLAIM WAS OBVIOUS, 

(PAUSE IN PROCEEDINGS 1 

THE WITNESS: W I T H  RESPECT TO -- I DON'T UNDERSTAND. 

WITH RESPECT TO THE '195 PATENT, HE FOUND THAT NO CLAIM WAS 

03VIOUS, THAT'S TRUE. 

Q. (BY MR. PASMOW) AND THAT'S WHAT HE FOUND IN H I S  VERY FIB 

STEP AS TO THE '202 PATENT AS m L L .  

T 

.~ 
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6-749 
WALLACE-CROSS/PASAHOW 

A. RIGHT -- WELL, IF THE TWO -- IF THE '202 PATENT -- ANY CLAIM 
IN THE ' 2 0 2  PATENT WERE 03 -- WERE ANTICIPATED, AND ONE OF 

ORDINARY SKILL IN 1984 COULD HAVE DETERMINED THE REST OF THOSE 

STEPS, THEN THEY WOULD HA- BEEN OBVIOUS. 

Q. YES, S I R .  WE'RE TALKING ABOUT WHAT THE EXAMINER FOUND. 

A. UR-HUH. 

Q. AND IT'S TRUE THAT, AS TO THE '202 PATENT, THE PATENT THAT 

HAS TO DO WITH THE BASIC AMPLIFICATION PROCESS, THE PATENT 

OBVIOUS IN LIGHT OF THE KHOIPANA REFERENCES; ISN'T THAT RIGHT? 

A. I DON'T KNOW THAT HE EXAMINED OBVIOUSNESS. I THINK 

ANTICIPATION WAS WHAT HE WAS . . IDOKING AT. 

Q. 

AT THE OBVIOUSNESS QWESTION -- 
WELL, DO YOU KNOW WHETHER OR NOT DU WNT ASKED THAT HE LOOK 

A. I DON'T. 

Q .  -- AS TO THE AMPLIFICATION PROCESS? 

A. I DON'T RECALL. 

(PAUSE IN PROCEEDINGS) 

Q. (BY MR. PASAHOW) ARE YOU RECEIVING COMPENSATION FROM 

DU PONT FOR YOUR WORK WITH IT IN THIS CASE? 

A. NOT DIRECTLY. ACTUALLY, THE ARRANGEMENT IS BETWF,EN CITY OF 

HOPE AND DU PONT, AND COMPENSATION GOES TU THE CITY OF HOPE FOR 

MY ACTIVITIES. 

Q. DO YOU RECEXW THAT SOMEHOW? 

A. IT GOES INTO AM ACCOUNT AT THE CITY OF HOPE, WHICH IS 

CANDACE L. FRANCZS, OFFICIAL REPORTER, USDC, 415-431-6080 
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6-750 
WALLACE-CROSS/PASAHOW 

A . . . I THINK IT’S C A m D  AN ACADEMIC IMPROVEMENT ACCOUNT, 

WHICH CAN BE USED FOR RESEARCH ACTIVITIES, TRAVEL, THAT KIND OF 

THING. AND 1 CAN RECEIVE FROM THAT ACCOUNT, WHICH -- FROM WHICH 

MANY SOURCES MIGHT HAVE CONTRIBUTED, $5,000 A YEAR. 

Q. MOW, WHY DID YOUR EMPLOYER JOIN W I T H  DU PONT IN MAKING YOUR 

SERVICES AVAILABIX? 

A. I DON’T KNOW WHAT . . . YOU KNOW, EXACTLY WHY MY EMPLOYER 

MADE THAT DECISION. 

Q. WELL, ISN‘T THE CITY OF HOPE THE PERSON THAT OWNS SEVERAL 

PATENTS OR SEVERAL PATENT APPLICATIONS INVOLVING THE PCR 

PROCESS? 

A, WELL, PERfIRPS 1 SHOULD EXPLAIN WHY OUR ORGANIZATION WOULD 

HAVE PATENTS 3- PATENTS OR PATENT APPLICATIONS AT ALL. 

Q. WELL, I’D RATHER YOU TOLD ME WHETHER OR NOT IT’S TRUE THAT 

THE CITY OF HOPE HAS OWNERSHIP OF SEVERAL PATENT APPLICATIONS 

INVOLVING THE PCR PROCESS. 

A. YES, THAT’S TRUE. 

Q. AND AS TO THOSE APPLICATIOMS, YOU ARE AN INVENTOR ON EACH 01 

THEM? 

A. I DON’T KNOW THAT I’M INVEpprOR IN ALL OF THEM. 

Q. ON SEVERAL OF THEN, YOU’= AN INVENTOR. 

A. ON SEVERAL, YES. 

(PAUSE IN PROCEEDINGS) 

Q. (BY MR, PASAHOW) NOW, AT LEAST ONE OF THOSE PATENT 

APPLICATIONS IN WHICH YOU‘RE AN INVENTOR AND THAT’S OWNED BY THI 

CANDACE L. -CIS, OFFICIAL REPORTER, USDC, 415-431-6080 
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6-751 
WALmCE-CROSs/PASAIIOW 

CITY OF HOPE, IT CLAIMS SOMETHING THAT IS IDENTICALLY COVERED IN 

THE '195 DETECTION PATENT; IS THAT RIGHT? 

A. WELL, THAT PATENT APPLICATION YOU'RE REFERRING . . . 
(MR. FIGG RISES,) 

THE COURT: YES? 

MR. FIGG: EXCUSE ME, YOUR HONOR. fF MR. PASAHOW IS 

GOING TO A S K  THE WITNESS ABOUT SPECIFIC PATENT APPLICATIONS, I 

THINK THE WITNESS SHOULD BE SHOWN COPIES -- A COPY OF THE 

PARTICULAR APPLICATION THAT THE QUESTION IS DIRECTED TO. 

THE COURT: WELL, I THINK THAT OBJECTION IS WELL TAKEN 

IF HE SAYS HE DOESN'T -CALL AND NEEDS TO LOOK AT -- AT THE 
APPLICATION. IF HE HAS AN INDEPENDENT RECOLLECTION WITHOUT 

REVIEWING IT, THEN HE MAY ANSWER. 

CAN YOU ANSWER THE QUESTION WITHOUT -- 
THE WITNESS: WELL, IT'S CONCEIVABLE WE'RE TALKING 

A30uT A DIFFERENT PATENT APPLICATION, BUT . . . 
THE COURT: DO YOU KNUW THEM 3Y THEIR COMMONLY-USED 

THREE DIGITS OR -- 
(LAUGHTER) 

THE WITNESS: NO, I DON'T. 

Q. (BY MR. PASAHOW) DR. WALLACE, I DON'T WANT YOU TO 3E 

GUESSING. LET ME SHOW YOU WHAT WE'VE MARKED AS EXHIBIT 13-187. 

A. (WITNESS EXAMINES WCVMENT.) 

MR. FIGG: YOUR HONOR, WE HAVE COPIES THAT COUNSEL HAS 

KINDLY PROVIDED US, BUT T H E Y  DON'T HAW THE EXHIBIT NUMBERS ON 

CANDACE L. FRANCIS, OFFICIAL RFZURTER, USDC, 415-431-6080 
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6-752 
WAUACE-CROSS/PASAHOW 

THEM. 

THE COURT: OKAY. WOULD YOU REFER TO THE PATENT NUMBER 

FOR THEM? 

MR. PASAHOW: YES, YOUX HONOR. 

MR. FIGG: THANK YOU. 

HR. PASAHOW: THIS IS PATENT NUMBER 1 4 3 , 0 4 5 ,  WHICH W A S  

FILED ON JULY 12, 1988. 

THE WITNESS: YES, SIR. 

Q .  (BY MR. PASAHOW) YOU’RE AN INVENTOR ON THIS PATENT? 

A. YES, I AM. 

Q. AND YOU SIGNED A DECLARATION IN CONNECTION WITH THAT 

APPL3CATION; IS THAT CORRECT? 

A. YES. 

Q. YOU SIGNED THAT IN MARCH 1988? 

(PAUSE IN PROCEEDINGS) 

THE WITNESS: YES. 

Q. {BY MR. PASAHOW) AND IN THAT DECLARATION, YOU SAID THAT YOU 

BELIEVED YOU AN ORIGINAL FIRST AND J O I N T  INVENTOR OF THE 

SUBJECT MATTER OF THE PATENT APPLICATION. 

A. (WITNESS EXAMINES DOCUMENT.) YES. 

Q .  AND YOU SAID THAT YOU HAD REVIEWED AND UNDERSTOOD THE 

CONTENTS OF T)IE APPLICATION. 

A. YES.  

Q. INCLUDING THE SPECIFICATION OF THE APPLICATION. 

A. YES. 

CANDACE L, FRANCIS, OFFICI& EEEPOmER, USDC, 415-431-6090 
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6-753 
WAURCE-CROSS/PASAHOW 

Q .  AND THE CLAIMS. 

A. YES. 

Q. 

PATENT OFFICE XNFORMATION WHICH W A S  MATERIAL TO THE APPLICATION. 

AND YOU ACKNOWLEDGE THAT YOU HAD A DUTY TO DISCLOSE TO THE 

A. x SUPPOSE THAT SAYS THAT IN HERE SOMEWHERE. I . . . YES. 

Q. DO YOU SEE THAT? 

A. NO, I DON’T. COULD YOU . . . 
Q. (INDICATING. 1 

A. OKAY, UH-HUH. 

Q .  SO YOU D I D  ACKNOWLEDGE YOUR DUTY TO DISCLOSE INFORMATION 

WHICH IS MATERIAL TO THE EXAMINATION OF THE APPLICATION. 

A. YES. 

Q. AND, FINALLY, YOU DECIARED THAT ALL OF THE STATEMENTS WERE 

MADE -- ALL OF THE STATEMENTS MADE WERE TRUE AND CORRECT. 

A, YES. 

Q. NOW, THIS PATENT APPLICATION, EXHIBIT 3-187, COVERS -- 
A. UH-HUH. 

Q .  -- A SUBJECT MATTER WHICH IS IDENTICAL TO A PART OF THE ‘195 

PATENT: IS THAT RIGHT? 

A, WELL, FIRST, YOU MUST REALIZE THAT THIS PATENT APPLICATIQH 

W A S  ORIGINALLY FILED BEFORE THE ‘I95 PATENT ISSUED, SO I HAD NO 

KNOWLEDGE OF THE ‘195 PATENT WHEN THE SPECIFICATION WAS 

ORIGINALLY WRITTEN IN DECEMBER 0% 1996. 

AND SO . . THE ’195 PATENT WAS WITHIN IT THE -- THE 
IDEAS THAT YOU CAN AMPLIFY AN M A  AND DETECT IT WITH A PROBE, 

CANDACE L. FRANCIS, OFFICIAL RXPORTER, USDC, 415-431-6080 



7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

2 0  

21 

22 

23 

24 

25 

WALLACE-CROSS/PASAHOW 
THAT'S CORRECT. 

6-754 

IT W A S  M?l IMPRESSION THAT TO APPLY A SPECIFIC SET OF 

CONDITION -- OF CONDITIONS FOR AN EXPERIMENT, PARTICULAR SETS OF 

PRIMERS AND PROBES, FOR SOmTHIEJG AS IMPORTANT AS AN AIDS TEST 

WOULD HAVE BEEN INVENTIVE, SO WE FILED THIS APPLICATION, 

WE WERE BASING OUR ORIGINAL EXPERIMENTS ON THE SAIKI 

PAPER, WHICH W A S  PUBLISHED IN 1985, WHICH DIDN'T MENTION REVERSE 

TRANSCRIPTASE OR DIDN'T HAVE EXPERIMENTS IN REVERSE 

TRANSCRIPTASE. 

SO THIS APPLICATION THEN WAS RE-FILED IN 1988. I THIN3 

THAT'S WHAT IT'S CALLED, CONTINUATION-IN-PART. ISN'T THAT WHAT 

IT'S CALLZD? 

(PAUSE IN PROCEEDINGS 1 

Qm (BY mm PASAHOW) WELL, LET'S LET'S PUT THE CLAIM UP 

SO WE CAW ALL SEE IT HERE. 

MOW, DO YOU UNDERSTAND THAT CLAIM TO BE LIMITED TO 

DETECTING THE HIV VIRUS? 

A. WELL, NO, BUT THIS PATENT APPLICATION HAS 3EEH IN -- THIS 
APPLICATION'S BEEN ABANDONED. 

Q. YES, SIR. BUT WHEN YOU FILED IT rm MARCH 1988, YOU FILED 

THE PATENT APPLICATION SEEKING TO PATENT THE USE OF PCR ON ALL 

RNA mPLrFrcmmN AND DETECTION; IS THAT CORRECT? 

A. OH, I THINK I UNDERSTAND YOUR QUESTION. I WAS . . . 
I DON'T K N O W  HOW THF, LEGAL PROCESS WORKS EXACTLY, BUT 

WHAT -- WHAT I UNDERSTAND IS THAT, m ORDER TO KEEP AN 

CANDACE L. F!RAHCIS, OFFICIAL R E P O m R ,  USDC, 415-431-6080 
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6-755 

WALLACE-CROSS/PASmOW 
APPLICATION GOING, YOU’RE 0- YOU’RE -- THE PATENT ATTORNEYS 

RE-FILE LXKE THIS CONTINUATION-IN-PART BUSINESS WITH TEIE SAME 

SPECIFICATION AND THE SAME CZAIM AS WAS FILED IN 1986. 

SO IN 1986, WE DIDN‘T KNOW ABOUT THE ‘195 PATENT, SO 

THE -- THE SPECIFICATION CLAIMS ARE BASED ON THE ONE -- NOT 0- 

THAT GOES BACK TO 1986. 

Q. LET’S SEE IF WE CAN BREAK THIS DOWN: 

THIS PATENT HAS ONE CLAIM IN IT; 3s THAT RIGHT? 

A. RIGHT. THIS . . . BUT IT’S SINCE BEEN ABANDONED, YES. 

Q. THIS PATENT APPLICATION, THOUGH, INVOLWD A SINGLE CLAIPI. 

A, YEAH, SINGLE CLAIM. 

Q. 

PCR TO DETECT ANY RNA SEQUENCE. 

AND THAT SINGLE CLAlM WAS A VERY BROAD CLAIM FOR THE USE OF 

A. THAT’S CORRECT. 

Q. 

INVENTION. 

A. 

AND IN MARCH 1988, YOU THOUGHT THAT W A S  A N E W  AND NOVEL 

WELL, I ‘ M  TRYING TO EXPIAfN TO YOU THAT REALLY THE WAY I 

UNDERSTOOD THE PROCESS, THIS rs THE SPECIFICATION AS WRITTEN IN 

1986; OKAY? AND IT WAS SIMPLY RE-FILED IN ESSENTIALLY THE SAME 

FORM, I GUESS IDENTICAL FORM, AS IT W A S  FILED IN 1986 AS A 

CONTINUATION-IN-PART . 
Q. WHEN THIS APPLICATION WAS FILED m MARCH 1988, DID YOU 

BELIEVE THAT WHAT YOU CLAIMED TO THE PATEXT OFFICE AS A NEW AND 

NOVEL INVENTION WAS A NEW AND NOVEL INVENTION? 

A. THE CLAIM W A S  SINCE -- f MEAEJ, TIIE APPLICATION WAS SINCE 

CANDACE L. FRANCIS, OFFICIAL REPORTER, USDC, 415-431-6080 
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6-756 
WALLACE-CROSS/PASAHOW 

ABANDONED. 

Q. SIR, I N  MARCH 1988, WHEN YOU FILED IT, AND DECLARED UNDER 

OATH THAT YOU WERE AN INVENTOR AND THOUGHT YOURSELF TO BE ONE, 

DID YOU 3ELIEVE THIS CLAIM W A S  A MEW AND NOVEL INVENTION? 

A. THIS -- I'M JUST TRYING TO EXPLAIN: THAT'S WHAT I THOUGHT 

WHEN I FILED IT I N  1986. 

Q. THIS -- THIS IDENTICAL CLAIM WAS FILED IN 1986? 

A. AS FAR AS I KNOW. 

Q. AND THEE3 YOU RE-FILED THE SAME CLAIM IN MARCH 1988. 

A. RIGHT. ON ADVICE OF COUNSEL, THEY RE-FImD -- I m, I 

HAVE VERY LITTLE TU DO WITH THESE THINGS. THEY RE-FIU IT. 

THEY TELL ME TIST THIS IS THE WAY POU =-FILE A 

CONTINUATION-IN-PMT. 

Q. NOW, WHEN YOU FILED THE CONTINUATIOl4-IN-PART, YOU SIGNED A 

NEW OATH TO THE PATENT OFFICE. 

A. APPARENTLY, YES. 

Q. WELL, NOT APPARENTLY. ISN'T THAT IN THE FRUNT PAGE OF THIS 

EXHIBIT? 

A. WELL, YOU + . . T€E SPECIFICATION DESCRIBES A TEST FOR 

DETECTING THE AIDS VIRUS; OKAY? AND THAT IS INVENTIVE' I 

BELIEVE + 

THE CLAIM IS A CLAIM THAT IS . . . IT SAYS: 
"A PROCESS FOR THE RAPID AMPLIFICATION AND 

DETECTION 0% RNA SEQUENCE WHICH COMPRISES: 

"ADDIWG TO RNA TWO C O W R G I N G  

~ -. . ~. 

CANDACE L. FRANCIS, OFFICIAL REPURTZR, USDC, 415-431-6080 
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6-757 
WALLACE-CROSS/PASAHOW 

OLIGOUEOXYRIBONUCLEOTIDE PRIMERS AT LEAST ONE OF WHICH 

IS COMPLEMENTARY To SEQUENCE INCLUDING -- IWCLUDED IN 

SAID RNA: 

l'THEREAF!I%R EXTENDING AT LEAST ONE OF S A I D  

PRIMERS W I T H  ONE OR BOTH REVERSE TRANSCRIPTASE AND DNA 

POLYMERASE; AND 

"DETERMINING WHETHER SAID SEQUENCE IS PRESENT 

IN SAID AMPLIFIED SEGMENT BY USE OF SYNTHETIC 

OLIGODEOXYRIBONUCLE~IDE PROBE COMPLEMENTARY TO A 

SEQUENCE WITHSN THE SEGMENT." 

AND . . . THAT WAS THE BASIS FOR THE PATENT 
APPLICATION. AND I THOUGHT THAT AT THAT TIME, IN 1986, AT 

LF,AST, THAT WE HAD AN INVENTION. 

Q* 

A. 

Q .  

A. 

Q. 

A. 

Q .  

THE 

A. 

AND THAT WAS AFTER YOU HAD READ THE CETUS PUBLICATIONS? 

AFTER I ' D  READ THE 1985 PUBLICATION. 

THAT'S WHAT YOU REFER TO AS S A I K I ?  

YES.  

AND THAT TOLD YOU HOW TO DO A PCR AMPLIFICATION? 

IT TOLD HOW TO AMPLIFY DNA. 

NOW, THE WORDS YOU READ FOR YOUR CLAIM, rs THERE A cum IN 

CETUS '195 PATENT WHICH COVERS THE SAME THING? 

THE '195 PATENT COVERS, AS I UNDERSTAND IT, CONVERTING A 

DNA -- AN RNA TO A DNA AND THEN USING IT I N  AMPLIFICATION. 

Q. AND DOES YOUR PROCESS PROPOSE CONVERTING THE RNA TO A DNA 

AND USING IT IN AMPLIFICATION? 

~ ____ 

CANDACE L. -CIS, OFFICIAL REPORTER, USDC, 415-431-6080 



b 
4 1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25  

6-758 
WALLACE-CROSS/PASAHUW 

A. (WITNESS EXAMINES DOCUMENT.) YES. 

Q. SO IT COVERS THE SAME THING. 

A, YES. AS I TOLD YOU, WE'VE ABANDONED THIS PATENT 

APPLICATION. 

Q. YOU ABANDONED IT. 

A. WELL, AS FAR AS I KNOW. 

Q. 

CLAIM THAT YOU TOLD THE PATENT OFFICE IN 1988 WAS A HEM AND 

NOVEL INVENTION, IS THAT CLAIM A NEW AND NOVEL INVENTION? 

NOW, IS THE CETUS CLAIM WHICH COVERS W E  SAME THING AS THE 

A. I DON'T THINK SO NOW. 

Q. AND WHY NOT? 

A. 3ECAUSE YUU COULD -- YOU KNOW, NOW THAT I'VE READ THE 

KHORANA PRIOR ART, AND -T r KNEW . . . AND-FROM WHAT I'VE 

KNOWN -- WEAT I KHEW IN 1984, IT WOULD HAVE BEEN OBVIOUS. 

Q. NOW, LET'S SEE IF I UNDERSTAND THAT: 

IN 1988, WHEN YOU FILED mrs, YOU KNEW ABOUT THE CETUS 

ARTICLES DESCRIBING IN DETAIL THE PCR PROCESS, AND YOU KNEW 

ABOUT DETECTION; IS THAT RIGHT? 

A. WH-HUH. YES, THAT'S CORRECT. 

Q. AND, AT THAT TIMF,, YOU THOUGHT DETECTING AN RNA SEQUENCE WA: 

A NEW AND NOVEL INVENTION WORTHY OF A PATENT? 

A. WELL, THE PROCESS IS A LITTLE BIT DIFFERENT THAN THAT, I 

THINK. 

WE DISCLOSE OUR IDEAS TO OUR OFFICE OF SPONSOR 

RESEARCH, WHOSE JUB IT IS TO PROVIDE INCOME TO THE CITY OF NOPE 

CANDACE L. -CIS, OFFICIAL RFZORTER, USDC, 915-431-6080 
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A. NO. 

Q. SO WHEN YOU SIGNED THE DECLARATION, YOU CERTAINLY THOUGHT I'I 

6-759 
WALLACE-CROSS/PASAHOW 

TO CONDUCT OUR BASIC RESEARCH. 

IS TO TRY TO PROTECT OUR 1NTELL;ECTUAL PROPERTY THROUGH A PATENT 

PROCESS. 

1NTELL;ECTUAL PROPERTY AS A WAY OF SUPPORTING RESEARCH. 

AND ONE OF THE WAYS THEY DO THAT 

WE'RE NOT A COMPANY, BUT WE W NEED TO PROTECT OUR 

AND SO I PRESENT -- OR WE, THE INVENTOR -- 
INVESTIGATORS, PRESENT THESE fDFAS TO THE OFFICE OF SPONSOR 

RESEARCH. HE PRESENTS IT TO PATENT COUNSEL. PATENT COUNSEL 

MAKES DECISIONS AS To WHF,TXER THERE IS INVENTIVENESS OR AM 

INVENTION INVOLVED AND FILES A PATENT APPLICATION ON OUR BEHALF. 

THE . , . THE . . . COUNSEL IS THE ONE WHO'S REALLY 

WHICH HE'S LOOlU3D AT. 

Q. SIR -- 
A, WE JUST SIMPLY HAD DONE AN AIDS TEST, AND THAT'S WHAT WE 

PRESENTED TU HIM. 

Q. DID ANYONE TELL YOU TO FILE A DECLARATION THAT YOU DIDN'T 

BELIEVE W A S  TRUE? 

WAS TRUE. 

A. AT THAT TIME? 

Q. YES. 

A. IN 1986? 

Q. IN -- NO. 
S I R ,  WHEN YOU SIGNED THIS DECLARATION IN MARCH 1988, 

CANDACE L. F'RANCPS, OFFICI& REPORTER, U S K ,  415-431-6080 
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6-760 
WALLACE-CROSS/PASAHOW 

DID YOU BELIEVE IT WAS TRUE? 

A. THAT I HAD READ IT, AND I UNDERSTOOD IT, AND THAT I'M THE 

ORIGINAL INVENTOR, YES. 

Q. YES. THE ORIGIplAL INVXNTOR, 

A. I DIDN'T SIGN A DECLARATION THAT SAID I-- THAT I BELIEVED 

IT WAS AN IWEHTION. I SIGNED IT . . . BECAUSE THAT'S REALLY 

SORT OF IN PlETWEEN -- I HEAH, WE'RE GOING TO GO TO THE PATENT 

OFFICE. WE DIDN'T GET A PATENT ON THIS. 

SO I S A I D  I BELIEVE I AM THE ORIGINAL, FIRST AHD SOIX 

INVENTOR. 

Q. YES, 

A. THAT WESN'T NECESSARILY MEaw I'W -- I BELIEVE IT'S AN 

INVENTION 

Q. I SEE. 

A. THIS IS A PATENT APPLICATIOM. 

Q. so YOU -- 
A. AND THAT X -- THAT I UNDERSTOOD IT, AND THAT 1 HAD READ IT. 

Q. YOU WERE THE INVENTOR OF THIS, RUT YOU DIDN'T THINK IT WAS 

AN INVENTION. 

Am I THINK THAT'S FOR THE 

OTHER INDIVIDUALS TO DECIDE. 

Q .  D I D  YOU THINK IT WAS OBVIOUS 

THE ART WHEN YOU FJmD IT? 

PATENT OFFICE TO DECIDE, OR F01 

TO ONE ORDINARILY SHILLED IN 

A. WE D I D  A SET OF EXPERIMENTS BTD PRESENTED IT TO 'ZWE PATENT 

OFFICE. THEY CONSIDERED IT OBVIOUS, YES. THEY CONSIDERED IT 

CANDACE L. FRAHCIS, OFFICIAL REPORTER, USDC, 415-431-6080 
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6-761 
WALLACE-CROSS/PASAHOW 

O3VfOUS 

Q. YES. 

A. AND WE8VE ABANDONED THE PATENT APPLICATION. 

Q* THEY CONSIDERED IT OBVIOUS BECAUSE OF THE CETUS ART; IS THAT 

RIGHT? 

A. I DON'T REMEMBER EXACTLY WHICH -- AND WHAT -- I DON8T 
REMEMBER WHEN THE FIRST -- WHETHER !MERE WAS AN OFFICE ACTION 

OR . . . ON THE ORIGINAL APPLICATION OR ON THIS APPLICATION. SO 

I DON'T KNUW WHETHER THEY WERE, FOR EXAMPLE, USING '195 OR 

WHETHER THEY WERE USING THE CETUS ART, 

Q. BY '195, YOU MEAN THE CETUS PATENT, 

A. YES. 

Q .  SO YOU8= SAYING THAT IT WAS OBVIOUS EITHER BECAUSE OF THE 

CETUS PATENT OR THE CETUS ART. 

A. YES, SO WE8VE ABANDONED THIS. 

Q .  YES. 

NUW LET'S GO BACK TO MARCH 1985, STR, WHEN YOU FILED IT 

WITH THE PATENT OFFICE: 

YOU FILED A PARTICULAR CLAIM HERE, AND YOU'VE SHOWN 

THAT YOU'RE VERY GOOD AT READING CLAIMS, AS YOU'VE GONE THROUGH 

MANY WITH MR. FIGG. 

A. YES. 

Q m  NOW, WHEN YOU READ THIS CLAIM AND YOU TOLD THE PATENT OFFICE 

THAT YOU WOUGHT YOU WF3E THE INVENTOR OF IT, DID YOU THINK THAT 

THE CLAIM WAS SOMETHING THAT WAS OBVIOUS TO THE 

CANDACE Le FRANCIS OFFICIAL REPORTER, USDC, 415-431-6080 
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6-762 
WALLACE-CROSS/PASAHOW 

O R D I N A R I L Y - S K I W D  PERSON? 

A. THE CLAIM WAS WRITTEN BY AN ATTORNEY WHO TOLD ME THAT THIS 

WAS INVENTIVE: BECAUSE OF THE PRIOR ART HE HAD =KED AT. WE 

DISCUSSED THE PRIOR ART TOGETHER, AND HE PUTS IT TOGETHER AS A 

BROAD CLAIM THAT H% SUBMITTED TO THE PATENT OFFICE. THAT CLAIM 

IS OBVIOUS, AND WE HAW?, ABANDONED THE PATENT APPLICATION. 

Q. SIR, I'M TRYING TO ASK A SPECIFIC QUESTION, AND I ' D  

APPRECIATE AN ANSWER, AND THAT IS, IN MARCH 1988 -- 
A, UH-HUH. 

Q. -- WHEN YOU FILED THIS CLAIM, DID YOU THINK THE SUBJECT 

MATTER OF THE CLAIM WAS OBVIOUS TO ONE ORDINARILY SKILLED IN THI 

ART? 

A. I DON'T RECALL WHAT I THOUGHT AT THAT TIM?,. I WAS TOLD THA'I 

THIS IS A STANDARD PRACTICE OF PATENT LAW WHERE YOU SIMPLY 

RE-FILE THE SAME APPLICATION AS WAS PREVIOUSLY FILED AND . . . 
AND RESUBMIT IT AS A CONTINUATION-IN-PART. 

I SIGNED THIS, THAT' I HAD READ IT AND I UNDERSTOOD IT, 

AND THAT I WAS THE ORIGINAL INVENTOR, BECAUSE THIS IS A PATENT 

APPLICATION -- 
Q. UH-HUHm 

A. -- OKAY? PATENT APPLICATIONS HAVE INVENTORS. 

Q. YES.  

A. THAT DOESN'T NECESSARILY MEAN f BELIE7l?,D THAT IT WAS NOT 

OBVIOUS AT THAT TIME. I DIDN'T MAKE ANY STATEMENTS ABOUT 

OBVIOUSNESS. 

CANDACE L. FRAHCIS, OFFICIAL REPORTER, USDC, 415-431-6080 
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6-763 
WALLACE-CROSSJ'PMAKOW 

Q .  mu, WHEN YOU FILED THE ORIGINAL o m  OF THESE m 1986,  

AGAIN AFTER YOU m D  TIIE CETUS ART AND, OF COURSE, KNEW ABOUT 

PROBING AND DETECTION, AT THAT TIME, DID YOU TBfMX THAT WHAT YOU 

WRE CLAIMING W A S  OBVIOUS TO ONE ORDIMARILY SKXLLED IN THE ART? 

A. AGAIN, THAT WAS A DECISION -- A DECISION THAT IT -- IT'S A 

LEGAL DECISION THAT OUR PATENT ATTORNEY MADE m N  HE WROTE THE 

CLAfM. 

WE PRESENTED TO HIM THE EXPERIMENTS WE DID, WE DID 

EXPERIMENTS TU DETECT THE AIDS VIRUS. THE SAIKI RRTICLE DIDN'T 

DESCRIBE DOING THAT. HE CHOSE TO WRU'I'E A BROAD -- WRITE A BROAI 

CLAIM COVERING RNA, TURNING RNA INTO DNA, AND DETECTING IT BY 

HY3RIDIZATIUN, WHICH IS IN THE '195 PATENT. THAT IS OBVIOUS, 

YES. 

Q .  f DON'T SEE WHY YOU SAY THAT'S A LEGAL DETERMINATION. YOW'I 

BEEN THROUGH SOME 2 0  CLAIMS HERE WITH MR. FIGG GIVING US YOUR 

TECHNICAL EVALUATION THAT TBfNGS ARE OBVIOUS IN LIGHT OF PRIOR 

ART I 

THE QUESTION IS: WHEN YOU FILED THIS IN 1986, ARE YOU 

TELLING US THAT I N  1986 W E N  YOU FILED IT, YOU !PHOUGHT IT WAS 

SOMETHING THAT WOULD HAVE BEEN OBVIOUS TO ONE ORDINARILY SKILLET 

IN THE ART, AND YOU S f G m D  THE -- THE DECLARATION, ANYWAY? 

A. IT WAS MY POSITION THkT AN AIDS TEST WAS NOVEL. THAT'S 

WHAT'S IN THE SPECIFLCATIUN. THIS IS A CLAIM TO SUPPORT THAT, 

BUT IT'S A VERY BROAD CLAIM. 

(2. UH-HUH. 

CANDACE L. F'RAHCIS, OFFICIAL REPORTER, U S E ,  415-431-6080 
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6-764 
WALLACE-CROS S/PASAHOW 

A. I DIDN'T THINK THE AIDS TEST W A S  OBVIOUS. THE BROAD CLAIM 

IN LIGHT OF WHAT WE'VE BEEN TALXfMG ABOUT fS OBVIOUS. WHETHER 

THE AIDS TEST IS OBVIOUS, 1 DON'T THINK SO, BUT THAT'S ANOTHER 

ISSUE . 
Q. SIR, THE QUESTION WAS: BACK IEJ 1986 -- 
A. UH-HUH. 

Q. -- WHEN YOU SWORE TO THE PATENT OFFICE THAT YOU WERE THE 

INVENTOR, DID YOU THEN THINK THAT 'MIE CLAIM WAS 03VIOUS TO ONE 

ORDINARILY SKILLED fEJ THE ART? 

A, I SWORE I WAS AN INVENTOR AND THAT I UNDERSTOOD THIS, AND WE 

PRESENTED THIS TO THE PATENT OFFICE AS A BROAD CLAIM TO SUPPORT 

THE SPECIFICATION. THE PATENT OFFICE FOUND IT W A S  OBVIOUS. 

Q m  UH-HUH- 

A, WE WOULD -- IN -- IN THE NEGOTIATION, YOU WOULD WRITE A NEW 

CLAIM THEN, PERHAPS BE A MORE LIMITED CLAIM. IT WAS OBVIOUS. 

Q .  I DON'T KNOW IF I CAN PUT THIS ANY MU= PLAINLY, SIR. 

THE QUESTION IS: WHEN YOU SIGNED THE OATH TO THE 

PATENT OFFICE, DID YOU 3ELIEvE TfZAT IT WAS KNOWN TO ONE 

ORDINARILY SKILLED IN THE ART? 

A. I KMm IT. 

Q. I SEE. 

A. AND 

Q. MOW, AS WE: READ THIS CxlAIpl -- 
A. UW-HUH. 

Q. -- DO YOU THINK THIS CIAIM WOULD EXPLAIN TO SOMEONE HOW TO 

CANDACE L. -CIS, OFFICIAL REPORTER, WSDC, 415-431-6080 
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6-765 
WALLACE-CROSS/PASMOW 

DO THE PROCESS THAT YOU SET OUT IPJ THE SPECIFICATION OF TRE 

PATENT? 

A. {WITNESS EXAMINES DOCUMENT. ) 

(PAUSE IN PROCEEDINGS) 

MR. FIG: OBJECT TO THE RELEVANCY OF ".HAT QUESTION, 

YOUR HONOR. IT'S NUT THE PURPOSE OF THE CLAIM TO DESCRIBE HOW 

TO DO THE PROCESS. IT'S TO DEFINE THE PROCESS AND TO DEFINE TH€ 

SCOPE OF THE XWENTION. 

THE COURT: WELL, YOU'RE OBJECTING, THEN, TO THE 

PHRASING OF THE QUESTION. 

MR. FIGG: I'M OBJECTING TO !t'HE RELEVANCE OF THE 

QUESTION. I CAN'T SEE ANY POSSIBLE RELEVANCE TO THAT QUESTION. 

THE COURT: THE OBJECTION IS OVERRUZED. 

YOU MAY ANSWER THE QUESTION. 

THE WITNESS: WELL, THE CWlIM DESCRIBED THE . . . WHAT 
THE -- WHAT THE PROCESS COVERED, CONVERTING kN RNA TO A DNA 1- 

Q .  (3Y MR. PASAHOW) UH-HUH. 

A. -- AMPLIFYING IT AND DETECTING IT. 
Q. DID YOU THINK WERE WAS ENOUGH DETAIL IN THE CLAIM TO 

EXPLAIN TO SOMEONE BOW TO DO WHAT IT W A S  YOU WERE CZAIMIESG? 

A. ONE OF ORDINARY SKILL? 

Q. YES, SIR. 

A. THE CLAIM WAS JUST COVERING THE GROUND THAT THE PATENT -- 
THAT THE -- THAT WAS COVERED BY THE -- BY THAT. 
Q. SO SOMEONE OF ORDINARY S X I U  WOULD HAVE F€&D TU HAVE GONE TO 

CANDACE: L. €'RANCIS, OFFICIAL REPORTER, USDC, 415-431-6080 
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6-766 
w~cE-cRuss/PAsAHow 

THE SPECIFICATION TO FIND W T  THE DETAILS OF HOW TO DO WHAT IS 

COVERED BY THE CLAIM; IS THAT RIGHT? 

A. YES, I GUESS THAT WOULD BE FAIR TO SAY. 

Q. AND IS THAT HOW YOU UNDERSTAND A PATENT WORKS, THAT IS, THE 

CLAIM DESCRIBES THINGS IN VERY BROAD, GENERAL LANGUAGE, AND THE: 

SPECIFICATION CONTAINS THE DETAITA ABOUT HOW TO DO IT? 

A. 

K I N D  OF LIKE "€E DEED ANAIDGY THAT MR. DE GRAND1 USED, f THINK, 

OR WE'VE HEARD. I DON'T KNOW. SO IT COVERS THE AREA. AND THE 

WELL, TIE CLAIM COVERS T m  AREA !FHAT -- OF THE INVENTION, 

SPECIFICATION HAS DETAILS ON SOME -- ON THE PROCESS. 

(PAUSE IN PROCEEDINGS) 

Q. (BY MR. PASAHOW) NOW, IN CONNECTION WITH THIS PATENT 

APPLICATION, B-187, DID YOU PROVIDE THE PATENT OFFICE WITH A 

COPY OF ANY OF THE KHURANA REFERENCES? 

A. NO, I WAS UNAWARE OF THEM AT THAT TIME, 

Q. 

ARTICLES YOU SHOWED US YESTERDAY ( S I C ) ?  

A. NO, I DON'T BELIEVE SO. 

Q. 

YOU TOLD US ABOUT INVOLVING THE CHANGING OF THE GENE WHERE YOU 

TESTED THE PRODUCT BY HAVING A PRIMER GO THROUGH A 

DOUBLE-STRANDED SECPION? 

A. NO, I DON'T THINK SO. 

Q. DID YOU PROVIDE THE PATENT OFFICE W I T H  A COPY OF YOUR 

DOUBLE-STRAHDED SEQUENCING ARTICLE? 

DID YOU SUPPLY THE PATENT OFFICE W I T H  A COPY OF ?"HE TWO HONI 

DID YOU SUPPLY !FHE PATENT OFFICE WITH A COPY OF THE ARTICLB 

CANDACE L. FRAHCIS, OFFICIAL REPORTER, USDC, 415-831-6080 
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6-767 
WALLPrCE-CROSS/PASAHOW 

A. f DON'T -- I'M NOT SURE, BUT 1 DON'T THINK SO. 

Q. DID YOU PROVIDE THE PATENT OFFICE WITH ANY OF THE THINGS YQU 

TOLD US YESTERDAY (SIC) IN YOUR EXAMINATION WERE -- WERE 

RELEVANT TO THESE PATENTS? 

A. OH, I'M JUST -- I WAS TRYING TO EXPLAIN THAT THOSE ARE THE 

THINGS THAT ONE KNEW IN 1984. THOSE ARE -- 
Q. AND -- 
A. ONE OF ORDINARY SKILL KNEW THAT STUFF. 

Q .  DID YOU PROVIDE THE PATENT OFFICE WITH ANY OF THOSE THINGS 

IN FULFILMEWI' OF YOUR OBLIGATION To PROVIDE MATERIAL 

INFORMATION? 

A. I DON'T KNOW THAT ANY OF THOSE THINGS ARE ANY MORE MATERIAL 

THAN -- THAN -- IT'S JUST A BODY OF KNOWLEDGE THAT ONE WOULD 

HAVE HAD AT THAT TIME. 

Q. WELL, COULD YOU LOOK THROUGH TKIS PATENT APPLICATION, S I R ,  

AND -- AND . . CONFIRM FOR ME THAT NONE OF THOSE ITEMS WAS 

PROVIDED TO !€'€€I?, PATENT OFFICE. 

A. (WITNESS EXAMINES DOCUMENT.) 

AS X SATD, THE SAZKI ARTICLE WAS PROVIDED, WHICH 

DEMONSTRATED AMPLIFICATION OH DOW3L;E-STRANDED DNA TEMPLATES WITH 

TWO PRImRS. 

Q. MOW, AS To !THAT, YOU ACTUALLY PROVIDED THE PATENT OFFICE 

WITH A DESCRIPTION OF IT, AWD YOU SAID THAT: 

"RI?,CENTLY, IT WAS SHOWN THAT SMALL AMOUNTS OF 

DNA SAMPLES, UNDETECTABLE W I T H  STANDARD NUCLEIC ACfD 

CANDACE L. FRANCIS, OFFICIAL REPORTER, USDC, 415-431-6080 
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6-768 
WALLACE-CRUSS/PASAHoW 

HYBRIDIZATION METHODS, CAN BE SPECIFICALLY DETECTED 

AFTER AMPLIFICATION." 

NOW, WHAT DID YOU BEAH BY THE PHRASE THAT "UNDETECTABLE 

W I T H  STANDARD NUCLEIC ACID HYBRIDIZATION METHODS"? 

A. WELL, I DON'T REMEMBER !PHE EXACT AMOUNT OF TEMPLATE THAT W A S  

BEING ANALYZED IN THAT EXPERIMENT, BUT WE HAD SHOWN THAT 

HYBRIDIZATIONS HAD A SENSITIVITY mW TO AROUND HALF A MICROGRAM 

OF HUMAN DNA, AND I BELIEVE T€EY WERE DETECTING SEQUENCES IN 

LESS THAN THAT AMOUNT IN THE: ANALYSIS THEY WERE DOING. SO 

THAT'S WHAT I MEANT BY "UNDETECTABLE." 

Q- SO YOU WERE USING THESE HYBRIDIZATIOI? METHODS THAT YOU 

DESCRIBED TO MR. FIGG EARLIER THIS MOWING, AND YOU GOT A 

CERTAIN ABILITY TO DETECT, A CERTAIN LEVEL OF DETECTIOPJABILITY? 

A. THAT'S CORRECT. 

Q. AND YOU SAY WERE THAT PCR INCREASED THAT LEVEL OF 

DETECTIONABI LITY? 

A. IT'S AN APlrPLIFICATION PROCEDURE, SO BY AMPLIFYING, YOU CAN 

GET MORE SIGNAL FROM A SMALL MOUNT OF STARTING DNA. 

Q. NOW, YOU TOLD US THIS MORNING THERE ALREADY WE= 

AMPLIFICATIOM PROCEDURES. 

A. THAT'S CORRECT. 

Q. DID PCR MAKE IT SO YOU COULD DETECT !I!HINGS TH&T COULDN'T BE 

DETECTED THROUGH TXOSE OTHER AMPLIFICATION PROCEDURES YOU 

DESCRIBED THIS EIORWING? 

A. NOT NECESSARILY. IT DEPENDS HOW YOU . . . 1 DON'T -- IF YOU 

CANDACE L. F W C X S ,  OFFICIAL REPORTER, UBDC, 415-431-6080 
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6-769 
WA'lrLACE-CROSSJPASAHOW 

WANT TO LOOK AT HUMAN DNA, THOSE AMPLIFICATIOW PROCEDURES WERE 

CUMBERSOplE BUT THEY WERE POSSIBLE. YOU COULD CLOWE A GENE, M R  

EXAMPLE. 

Q .  WELL, YOU -- YOU WROTE THIS IN M A X I 3  1988. HOW, ALL THOSE 

THINGS YOU WENT THROUGH WITH MR. FIGG HAD ALREADY BEEN 

PUBLISHED: ISN'T THAT RIGHT? 

A. YES, THAT'S CORRECT. 

Q. AND YOU, OF COURSE, WERE QUITE FAMILIAR WITH THIS DETECTION 

LITERATURE, IT WAS -- IT WAS THE CORE OF YOUR WORK, AS YOU 

EXPLAINED. 

A. THAT'S TRUE. 

Q. AND YOU SAID TO THE PATENT OFFICE THAT THE PCR METHOD MADE 

IT POSSIBLE TO DETECT THINGS THAT PRIOR TO THAT TIME WE= 

UNDETECTABLE. 

A. WELL, THE CONTEXT OF THAT SENTENCE MEANT THAT IF YOU WANTED 

TO STUDY A SAMPLE WHICH CONTAINED A SMALL AMOUNT OF DNA, THE PCR 

METHOD A D W D  YOU To AMPLIFY THE SEQUENCES AND DETECT THEM, 

THEY WOULDN'T HAVE BEEN DETECTABLE OTHERWISE. BUT, OF COURSE, 

YOU COULD HAVE CLONED THEM, BUT IT WOULD HAVE BEEN TERRIBLY 

INCONVENIENT AT THE TIHE. TIEIE-CONSUMING, I GUESS. 

Q. I DON'T m0W WHAT THE IMPORT IS OF YOUR COfilMEMT THAT YOU 

COULD HAVE CIDHED THEM, !IXAT DOESN'T -9 THAT DOESN'T MAH3 

UNTRUE WHAT YOU SAID HERE, WHICH IS, WITHOUT PCR, THESE THINGS 

ARE UNDETECTABLE. 

A. WELL, YOU MUST ALSO UNDERSTAND THE SPECIFICATION BASICALLY 

M D A C E  L. FWWCXS, OFFICIAL REPORTER, U§DC, 415-431-6080 
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6-770 
WALLACE-CROSS/PASAHOW 

W A S  PRO3ABLY DERIVED MORE OR LESS FROM OUR PUBLICATION. 

THIS . . . AND W'RE SPEAKING TO AN AUDIENCE OF OUR PEERS, THEY 

WOULD HAVE UNDERSTOOD WHAT I MFANT THERE. 

Q. 

HYBRIDIZATION METHODS" MEAN? 

A, IT MEANS THAT THE DNA YOU STARTED WITH -- IN THE DNA YOU 

STARTED WITH, YOU WOULD BOT HAVE BEEN AB= To DETECT THAT 

SEQUENCE IN THAT DNA WITHOUT . . . WITH STANDARD HYBRIDIZATION 

METHODS . 

WHAT -- WHAT DOES "UHDETECTABLE W I T H  STANDARD NUCLEIC X I D  

(PAUSE IN PROCEEDINGS) 

Q. (BY MR. PASAHOW) DID YOU ATTEND A CONFERENCE AT COLD SPRING 

HARBOR IN JUNE 1986? 

A. I BELIEVE I DID.  

Q. 

COMPENDIUM OF VARIOUS PRESENTATIONS THAT w%RE MADE? 

A. YES, I BELIEVE IT DID. 

AND DID THAT CONFERENCE RESULT IN THE WBLICATIOM OF A LARGE 

(PAUSE IN PROCEEDINGS) 

Q. (BY MR. PASAHOW) LET ME PROVIDE YOU WITH BOTH THE ORIGINAL 

OF THIS FOR YOUR CONVENIENCE AND THE EXEEIBIT, WHICH IS A COPY, 

THAT WE'VE MARKED AS B-192. 

(PAUSE IN PROCEEDINGS) 

Q. (BY MR. PASAHOW) NOW, AT THE P O I ~  WHFXE I'VE GOT THE FIRS7 

RED FLAG THERE, THERE'S A DESCRIPTION OF A PORTION OF THE 

PROGRAM; IS THAT RIGHT? 

A. (WITHESS EXAMINES PAGE OF BOOK.) 

CANDACE L. FRANCIS, OFFICIXL REPORTER, USDC, 415-431-6080 



a 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

1 4  

15 

16 

17 

18 

19 

2 0  

21 

22 

23 

24 

25 

6-771 
WALLACE-CROSSJPASAHOW 

"GENETIC DIAGNOSIS," I GUESS. 

(2. IS TmRE A PAGE NUMBER ON THAT PAGE IN THAT COPY? 

A, XVIII, SO 18. ROMAN 18, 

Q. 

LIST OF THE SPEAKERS WHO WERE AT THAT PROGRAM? 

A. YES, THAT'S TRUE, 

Q .  

A. YES, I BELIEVE I WAS, 

Q .  AND DR. MULLIS W A S  T m  NEXT SPEAKER. 

A. YES, HE . . . 
Q. 

THE LAST FEW YEARS DEVELOPING PCR. 

AND THE= UNDER "GENETIC DIAGNOSIS," THERE'S -- THERE'S A 

AND YOU WERE THE FIRST S P W R ?  

AND AT THAT SPEECH, HI?, LAID OUT THE WORK HE HAD DONE OVER 

(PAUSE IN PROCEEDINGS) 

THE WITNESS: THAT'S THE TITLE OF HIS TA113c:, YES. 

"ENZYMATIC AMPLIFICATION OF DNA IN VITRO TO POLmRASE CHAIN 

REACTION. 

Q* (BY MR- PASAHOW) WELL, YOU ATTENDED T m  PROGRAM. 

A. WELL, THIS W A S  FOUR YEARS AGO? I DON'T RECALL EXACTLY WHAT 

THE CONTENT OF HIS SEMINAR W A S .  

Q. 

A. YES, I DO RECALL. WELL, I -- I RECALL THAT I WAS ON THIS 

PROGRAM. IT SAYS DR. MULLIS W A S  ON THIS PROGRAM, TOO. f DON'T 

RECALL EXACTLY IF THAT WAS THE SEMINAX OF DR. MULLIS I HEARD, 

YOU -- YOU DO RECALL THAT' BOTH OF YOU WERE ON THIS PROGRAM. 

Q. 

A. I'VE HEARD SEMINARS BY DR. MUUIS. I DON'T KNUW IF f HEARD 

YOU DID HFAR A SEMINAR BY DR, MULLIS AT ABWT THfS TIME? 

CANDACE L. FRANCIS, OFFICIAL REPORTER, USDC, 415-431-60&0 
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ONE IN 1986 OR NOT, BUT . . . BUT SINCE I WAS AT THAT PROGRAM, I 

IMAGINE I DID. 

I MEAN, I'M NOT TRYING TO EVADE THE QUESTION. 1 

JUST -- f DON'T TOTALLY RECALL. I WAS ONLY AT THAT MEETING FUR 

ONE DAY, SO . . , 
Q. PRESUMABLY THE DAY YOU AND MR. -- DR. MULLIS SPOKE? 

A. 

DAY. 

WELL, 1 SPOm AT THE MEETING SO I OBVIOUSLY WAS THERE THAT 

MR. FfGG: YOUR HONOR, MR. PASAHOW'S QUESTIONS ARE 

ASSUMING SOMETHING NOT IN EVIDENCE, AND THAT IS THAT THE ORDER 

OF THE PRESENTATIONS OF THE PROGRAM FOLTX>WED THE ORDER WEICA !IWE 

ARTICLES ARE LISTED IN THIS BOOK, f DON'T THINK THAT'S BEEN 

ESTABLISHED. 

THE COURT: I DON'T KNOW THAT HE HAS TO ESTABLISH THAT 

IN ORDER TO ESTABLISH WHAT HE'S ASKING HIM. 

KR. FIGG: WXLL, I -- 
THE COURT: YOU MAY PURSUE THE LINE OF QUESTIONING. 

Q. (BY MR. PASAHOW) NOW, HOW D I D  YOU HAPPEN TO BE AT THIS 

MEETING? WERE YOU INVITED BY SOMEONE TO SPEAK? 

A. THERE WAS AN ORGANIZATIONAL COMMITTEE -- f DON'T KNOW WHO I'I 

WAS -- AND I WAS INVITED, YES. 

Q. WAS THAT INVITATION F'ROM DR, WATSON? 

A. 1 DON'T REMEMBER IF DR. WATSON INVITED ME HIMSELF. DR. 

WATSON'S A CENTRAL FIGURE AT COLD SPRING HARMR OBVIOUSLY, 

BUT 0 

CANDACE L. FRANCIS, OFFICIAL @PORTER, USDC, 415-431-6080 
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HE COULD HAVE INVITED EIE, YES. 

(PAUSE IN PROCEEDINGS) 

Q* (BY m* PASAHOW) YOU APPLIED FOR YUUR FIRST PATENT 

INVOLVING PCR AFTER THE TIME OF THIS PRQGRAM; IS !WWT CORRECT? 

(PAUSE IN PROCEEDINGS) 

THE WITNESS: (WITNESS EXAMINES DOCUMENT.) 

I GUESS IT WAS FILED AFTER THAT TIME, YES. 

Q .  (BY MR. PASAHOW) NOW, SIR, XAVE YOU EVER DONE A PCR 

REACTION YOURSELF? 

A. I HAVE EJEVER . . . ASSEMBIZD A PCR REACTION, BUT I'VE DONE 

PRIMER EXTEMSIOHS, AND I DIRECT PEOPLE PW MY LABORATORY TU DO 

THEM. 

Q. 

WHAT ARE -- WHAT ARE THEIR POSITIONS? 

A. THEY'RE EITHEX TECHNICIANS, OR POST-DOCTORAL F E D W S ,  OR 

VISITING SCIENTISTS. 

Q. IS IT CORRECT THAT MOST PCFt REACTIONS IN YOUR LABORATORY aR1 

WHAT TYPE OF PEOPLE IN YOUR LABORATORY DO PCR REACTIUNS? 

DONE BY TECHNICIANS? 

A. I DON'T THINK THATcS CORRECT. 

Q. 

REACTIONS? 

A. WELL, ACTUALLY, AT THE MOMENT, THE PERSON WHO'S DOING IT fM 

MY LA30RATQRY -- 1 DON'T KNOW THAT A TECHNICIAN'S EVER DONE ONE 

WHAT IS THE TRAINING OF THE TECHNICIANS WHO Ix) THE PCR 

IN MY LABORATORY ACTUALLY. I HAVE TO THINK. 

I HAVE A PERSON IN My LABORATORY WHO'S A VISITING 

CANDACE La FRANCIS, DFFICI&L REPORTER, USDC, 415-431-6080 
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SCIENTIST FROM ITALY. €€E HAS THE TRAINING OF THE -- ACTUALLY, 

HIS TRAINING W A S  ORIGINALLY IN ARGENTINA, WHICH IS AN EQUIVALENT 

OF A PH.D. I AND HAS W O m D  MANY YEARS IN A LABORATORY AND IS IN 

MT LABORATQRY. HE DOESN'T HAVE A PH.D., BUT HE'S WORKING AS A 

VISITING SCIENTIST, SU-HE XIAS MANY YEARS OF TRAINING, THE ONE 

WHO DOES THE HOST. 

Q. 

YOUR LABORATORY? 

A. WELL, I'M JUST TRYING TO THINK. 

YOU CAN'T RECALL A TECHNICIAN EVEZ DOING A PCR REACTION IN 

OKAY, I HAVE A RECENT TECHNICIAN WHO IEAS A MASTER'S 

DEGREE, YEAH. 

Q. AND DOES THAT PERSON DO PCR REACTION? 

A. YES, HE DOES. 

Q. AND WHEN THE -- THE KIND OF CHANGING OF THE PARTS OF THE 

REACTION HA- TO 3E DONE THAT YOU DESCRIBED TO MR. FIGG, THIS 

PERSON WORKS THAT OUT? 

A. WELL, USUALLY 1 WORK THAT OUT. 

Q. HOW MANY TIMES HAVE YOU DONE THAT, -RE YOU'VE GOTTEN 

INVOLVED AND HAD TO CHANGE THE CONDITIONS OF A PCR REACTION TO 

MAKE IT WORK? 

A. ALMOST EVERY DAY. 

Q. ALMUST EVERY DAY? 

A* W E U ,  I MEAN, IT'S A -- WE'RE ALWAYS CHANGING THE CONDITIONS 

BECAUSE IT DOESN'T WORK ONE WAY OR THE OTHER. 

Q. IT DOESN'T WORK AT ALL. 

CANDACE L. FRAUCIS, OFFICIAL REPORTER, USDC, 415-431-6080 
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A. OH, IT EITHER DOESN'T WORK AT ALL OR GIWS YOU WON-SPECIFIC 

REACTION. THAT'S THE KIND OF THING.  

Q. WELL, LET'S START WITH NON-SPECIFIC REACTION: 

WHAT DO YOU MEAN BY THAT? 

A. WELL, IF YOU . . . FOR EXAMPLE -- WELL, I THINK WE MUST SAY 

WHAT WE'RE TALKING ABOUT HERE: 

MODERN M Y  PCR IS QUITE DIFFERENT THAN THE -- SOpiE OF 

THE PROCESSES WE'RE TALKING ABOUT. TODAY, WE USE A THERNOSTABLE 

ENZYME; WE USE AUTOMATED INSTRUMENTATION; rn GO m u m  MANY 

CYCLES. 

SO, FOR EXAMPLE, IF YOU CHANGE THE TEMPERATURE OF THE 

REACTION, YOU W I L L  HAVE A SITUATION OFTEN WHERE !FHE GENE WON#T 

AMPLIFY BUT OTHER THINGS WILL THAT HAVE NOTHING TO DO WITH THE 

GENE. OR YOU W I L L  AMPLIFY THE GENE AND YOU'LL AMPLIFY MANY 

OTHER THINGS WHICH HAVE NOTHING TO DO WITH THAT G m E +  THAT KIN1 

OF PROBLEM. 

Q- SO THE PCR REACTION DOES THE AMPLIFICATION. IT'S JUST IT 

AMPLIFIES PARTS OF WHAT'S IN THAT TUBE THAT YOU DON'T W A N T .  

A, IT AMPUFIES NON-SPECPFIC SEQUENCES. 

Q. WELL, IT AMPLIFIES A SPECIFIC SEQUENCE. IT'S JUST MOT THE 

SPECIFIC SEQUENCE YOU WANT. 

A. OH, I NEVER ANALYZED THE SEQUENCES OF THESE PRODUCTS OTHER 

THAN BY HYBRIDIZATION -- 
Q. I: SEE+ 

A. -- AND DON'T HAVE THE SEQUENCE I'VE DESIRED. 

CANDACE L. FRWCIS, OFFICIAL REPORTER, USDC, 415-431-6080 
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BUT IF YOU'RE GETTING A -- THE HUMAN GENOBE HAS ONE 

GENE, AND YOU GET 10 OR 20 BANDS ON THE GEL, IT'S NON-SPECIFIC. 

Q. IT WOULDN'T BE UNUSUAL FOR THERE TO BE 10 TO 2 0  SEQUENCES IN 

HUM?IN DNA THAT HAD EXACTLY THE SEQUENCE OF THE TWO PRIMERS THAT 

YOU CHOSE; ISN'T THAT RIGHT? 

A. IT WOULD BE UNUSUAL, YES. 

Q. IT WOULD BE uP3uSUhL. 

A. YES. 

Q. WOULD IT BE UNUSUAL FOR THE HUMAN DNA TO HAVE SEQUENCES THA'I 

WERE VERY CLOSE TO THE PRIMERS YOU CHOSE? 

A. IT DEPENDS ON THE LENGTH OF THE PRIMERS, BUT IT WOULD BE 

UNUSUAL IF THE PRIMBR WERE OF ANY LENGTH AT ALL. 

Q. WELL, WHEN YOU GET THESE OTHER W D S ,  WHAT DO YOU THINK 

CAUSES THEM? 

A. NON-SPECIFIC PRIKING. 

Q, HON-SPECIFIC PRIMING BY OTHER PRIprzERs? 

A. IT -- YOU CAN'T -- I HAVEN'T ANALYZED THEM IN THAT WAY. 

Q .  I SEE. SO YOU DON'T KNOW WHAT IS IN THESE OTHER BANDS? 

A. WELL, I'VE ANALYZED BY HYBRIDIZATION. I KNOW THEY 

CONTAIN PRIMER SEQUENCES, YES. 

Q* SO WHAT IS AMPLIFIED WES COHTAIN THE PRIWER SEQUENCE. 

A. YEAH. SOME OF WHAT IS AMPLIFIED CONTAINS THE PRIMER 

SEQUENCE, YES, 

Q .  WELL, HAVE YOU EVER HAD A PRODUCT AMPLIFIED WHICH -- TO 
WHICH A PRIMER WOULD NOT 31ND IF YOU USED IT AS A PROBE? 

CANDACE L. FRAEJCIS, OFFICIAL REPORTER, USDC, 415-431-6080 
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A. I'M SORRY. COULD YOU REPEAT THE QUESTION? 

Q. YES. 

DID YOU EVER HAVE A SEQUENCE AMPLIFIED WHICH WAS NOT 

COMPLEMENTARY TO TWE P R I m R  OR SUWTANTIAUY COMPLEMENTARY TO 

THE PRI-? 

A. I'VE NEVER mOKED AT IT THAT WAY. I'VE ONLY LOOKED AT THE 

TOTAL, AND THERE 31RE PRIMER SEQUENCES I# THE AMPLIFIED PRODUCT. 

Q .  UH-HUH. 

A. THAT'S ALL I KNOW. 

(PAUSE IN PROCEEDINGS) 

Q. (BY MR. PASAHOW) MOW, WHEN DID A PCR REACTION FIRST GET 

DONE IN YOUR LABORA!WRY? 

A. I DON'T KNOW THE EXACT DATE AFTER THE . . . AFTER T € E  

SCIENCE =TIC- APPEARED. 

Q. AFTER THE CETUS SCIENCE ARTICLE APPEARED -- 
A. YES. 

Q. -- IN DECEMBER 1985? 

A. YES.  

Q .  WAS IT AFTER YOU ATTENDED THIS CONFERENCE W I T H  DR. MULLIS I1 

JUNE 1986? 

A *  I DON'T RECALL. PROBABLY MOT. PROBABLY BEFORE THAT. 

(PAUSE IN PROCEEDINGS) 

Q. (BY MR. PASAHOW) DID YOU HAVE SO= INVOLVEMENT IN 1- IN 

THAT FIRST PCR mACTION THAT WAS DONE IN YOUR LABORATORY? 

A. "€E WHAT WE WERE DOING, WE WERE TEACHING GRADUATE 

CANDACE L. FRANCIS, OFFICIAL REPORTER, USDC, 415-431-6080 
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STUDENTS, AND THESE STUDENTS WANTED TO DO . . . PCR'S, SO WE 

WE- TEACHING THEM, SEVERAL OF US, DR. ROSSI, DR. ZAIA, AND 

MXSELF. 

Q. 

YOU HAD NEVER USED THE PCR PROCESS? 

NOW, BEFORE THE TIME OF THE CETUS ARTICLE IN DECEMBER 1985, 

A. 1 HAD JUST USED THE PRIMER EXTENSION REACTIONS, AS I'VE 

DISCUSSED. 

Q. YOU HAD NEVER USED THE PRIMER EXTENSION REACTIONS IN A WAY 

WHICH WAS PCR AS DEFINED BY THE PATENTS, 

A. I NEVER USED PRIMER EXTENSION REACTIONS TO PERFORM AN 

AMPLIFICATION, THAT'S CORRECT. 

Q. WHY NUT? 

A. BECAUSE I HAD NOT READ THE KHORANA PRIOR ART, UNFORTUNATELY, 

Q. WELL, YOU WERE HERE WHEN DR. KOWBERG TESTIFIED. 

A. UH-HUH, 

Q. AND YOU HEARD DR. KORNBERG TELL US THAT THE ORDINARY 

PRINCIPLES OF PRIMER EXTENSION PREDICT PCR. 

A. THAT'S . . I GUESS THAT'S WRAT HE SAID, YES. 

Q. Do YOU RECALL THAT HE TOLD US THAT ANYONE FAMILIAR WITH THE 

PRIMER EXTENSION REACTION IN THE LATE 1960's AFTER HE DISCLOSED 

HIS WORK COULD HAVE PREDICTED PCR? 

A. WELL, DR. KHORANA PUBLISHXD IT, OF COURSE, YEAH, IN 1971 0- 

Q. YES, SIR. 

A. -- SO -- 
Q. THIS 0- WE WE= TALKING ABOUT BACK IN THE 1960's WITH DR. 

CANDACE L. F R M C f S ,  OFFICIAL =PORTER, USDC, 415-431-6080 
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A. WHICH WORK YOU TALKING ABOUT? 

Q. THE WORK THAT DR. KORNBERG D I D  -- 
A. YES. 

Q. 

A. 

Q. YES, 

A. I mm USED PRIMER EXTENSION EXTENSIVELY, AS f'VE TESTIFIED, 

Q. 

-- WITH PRIMER EXTENSION REACTIONS IN THE 1960's. 

I T  CERTAINLY TAUGHT PRIMER EXTENSION. 

WOULD YOU AGREE THOSE PRINCIPLES OF PRIMER EXTENSION 

CANDACE L. FRANCIS, OFFICIAL REPORTER, USDC, 415-431-6080 
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XORNBERG . 
A. UH-€€UH. 

Q .  

PRIMER EXTENSION REACTION, AS A -- AS HIS WORK D I S C m S E D  IT IN 

AND HE VERY CLEARLY TOLD US THAT ANYONE FAMILIAR W I T H  THE 

THE 

A, 

Q. 

A. 

Q. 

A. 

Q- 

A. 

Q. 

LATE 1960'S, COULD HAVE PREDICTED PCR, 

AND HE ANSWERED: WOULDN'T SAY ANYONE. ONE 

WOULD HAVE TO KWOW THIS FIELD W D  BE VERY FAMILIAR 

W I T H  IT, YES." 

(NODDING HERD,) 

NOW, YOU KNEW THIS FIELD. 

UH-HUH. 

IS THAT CORRECT? 

RIGHT. 

AND YOU WERE VERY FAMILIAR WITH PRIMER EXTENSION REACTIONS. 

THAT'S CORRECT. 

NOW, THIS WORK PREDICTED PCR, ACCORDING TO DR. KORNBERG. 
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REACTION PREDICTED PCR SO ANYONE FAMILIAR WITK THE PROCESS COULD 

HAVE DONE IT? 

A. WELL, I FEEL THAT TIE KUPPE, PANET, AND THE KHORANA GRANT 

APPLICATION WOUfiD HAVE GIVEN THE NECESSARY INSIGHT. 

Q .  I UNDERSTAND YOU BELIEVE THAT, SIR. 

A. UH-HUH. 

Q. THE QUESTIUN WAS DIFFERENT, THOUGH, AND THAT WAS: 

DO YOU AGREE WITH DR. KORNBERG THAT ANYONE FAMILIAR 

WITH THE PRIMER EXTENSION REACTION AS IT W A S  KNOWN IN THE LATE 

1960's COULD HAVE DONE PCR? 

A. I THINK THEY COULD HAVE DONE PCR. 

Q. AND YOU, OF COURSE, WERE FAMILIAR WITH EVERYTHING THAT W A S  

KNOWN ABOUT PRIMER EXTEMSION REACTIONS I N  THE LATE 1960's. 

A. THAT'S TRUE. 

Q. AND YUU DIDN'T DO PCR. 

A. NO, I D I D  NOT. 

Q. WOULD PCR HAVE BEEN HELPFUL TU YOU IN YOUR WORK 3EFORE 

DECEMBER 1985? 

A. I T  WOULD NOT HAVE BEEN. I WAN, I W A S  DEDICATED TO DOING A 

CERTAIN SERIES OF EXPEXIMENTS THAT DEALT HAINLY WITH 

HYBRIDIZATIONS AND SPECIFIC -- SPECIFICITY OF HYBRIDIZATIONS ANI: 

DETECTING HUMAN GENETIC DISEASES, SO f DID NOT . . . THINK IT 
NECESSARY TO AMPLIFY MY TEMPLATE. 

Q. 

IMPROVE THE SENSITIVITY OF YOUR ABILITY TO DETECT THE HEM0 -- 
YOU DID A SERIES OF EXPEPIHENTS IN WHICH YOU WERE TRYING TO 

CANDACE L. FRANCIS, OFFICIAL RESORTER, USDC, 415-431-6080 



e 
10 1 

D 

0 

6 

2 

3 

4 

5 

6 

7 

a 

9 

10 

11 

12 

13 

I4 

15 

16 

17 

18 

19 

2 0  

21 

22 

23 

24 

25 

6-781 
WALLACE-CROSS/PASAHOW 

A. YES. 

Q* -- IEMOGfiOBIES SICKLE CELL GENE; IS THAT RIGHT? 

A. THAT'S TRUE. 

Q. AND PCR IS THE MOST DRAMATIC IMPROVEMENT IN SENSITIVITY THAT 

CAPllE ALONG; ISN'T IT? 

A *  WELL, OUR WORK WAS, BEFORE THAT, THE MOST D-TIC 

IMPROVEMENT SENSITIVITY, I WOULD IMAGINE, SO I 0- I WAS TRYING 

TO IMPROVE SENSITIVITY BY IMPROVING THE SENSITIVITY OF THE -- OF 
THE PROBE. PCR ATTEMPTED TO DO IT 3Y AMPLIFYING THE TEMPLATE. 

Q. AND THE WORK YOU'RE REFERRING TO IS THE CONNER ARTICLE YOU 

DISCUSSED WITH MR. FIGC? 

A. NO. THE -- THERE'S OTHER ARTICLES. 

(PAUSE IN PROCEEDINGS) 

Q. (3Y MR. PASAHOW) LET ME SHOW YOU, SIR, AM ARTICLE THAT WE 

HAVE MARKED AS EXHIBIT B-151, 

A. {WITNESS EXAMINES DOCVMENT.) 

Q. ARE YOU FAMILIAR WITH THAT ARTICLE? 

A. I A M .  

Q. ARE YOU AN AUTHOR OF IT? 

Q. WHEN DID YOU WRITE THAT ARTICLE? 

A. 1989.  

Q. 1989. THAT -- 
A. IT W A S  PUBLISHED I N  1989. 

Q. AND XS IT TRUE THAT, AT THE TIME YOU WROTE THIS ARTICLE, IT 

CANDACE L. FRANCIS, OFFICIAL REPORTER, USDC, 415-431-6080 
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WAS YOUR BELIEF THAT THE PROBLEMS THAT' HAD BEEN INVOLVED IN THE 

PRIOR ART OF DIAGNOSING GENETIC DISEASES WITH PROBES WERE A 

COMBINATION OF SENSITIVITY AND SPECIFIC -- SPECIFICITY? 

A, YES- 

Q. AND W A S  IT YOUR BELIEF THAT, ALTHOUGH VARIOUS IDEAS HAD BEEN 

PUT FORWARD TO IMPROVE SENSITIVITY, NONE W A S  MORE DRAMATIC THAN 

THE POLYMERASE CHAIN REACTION? 

A, YES, THE POLYMERASE CHAIN REACTION DEFINITELY IMPROVED 

SENSITIVITY. 

Q. AND IT IMPROVED IT DRAMATICALLY. 

A, YES.  

Q. AND, OF COUXE,  THAT'S WHAT YOU WROTE HERE IN THE ARTICLE. 

A. YEAIf, OF COURSE, 

(PAUSE IN PROCEEDINGS) 

Q. (BY MR. PASAHOW) NOW, THIS DRAMhTIC IMPROVEMENT IN THE 

SENSITIVITY OF THE DETECTION PROCESS THAT YOU WERE TRYING TO DO, 

DON'T YOU THINK THAT WOULD HAVE BEEN USEFUL TU YOU BACK BEFORE 

1989? 

A. PROBABLY WOULD HAVE BEEN, YES. BEFORE 1989. 

Q. BEFORE 1985? 

A. IF WE HAD THOWGHT UP -- !THOUGHT OF THE AMPLXFYING THE 

TEMPLATE, IF WE'D KNOWN ABOUT THE KLEPPE ARTICLE, WE MAY VERY 

WELL HAVE WORKED ON AXPLIFYING THE TEMPLATE. BUT OUR WORK WAS 

DEDICATED TOWARDS AMPLIFYING THE SIGNAL FROM !EIE PROBE. 

Q. WELL, YOU CHANGED THAT WORK RATHER QUICKLY AFTER YOU W E E  

CANDACE L. FRANCIS, OFFICIAL REPORTER, USDC, 415-431-6080 
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OF CETUS' PUBLICATION; ISN'T THAT RIGST? 

A. WELL, THAT'S NOT EXACTLY TRUE. WE DID THE WOKX THAT WE'VE 

BEEN DISCUSSING WITH RESPECT TO THIS AIDS TEST. THAT ZNVOLVED 

USING THE -NOW DNA POLYMERASE WE'VE BEEN DISCUSSING. 

BUT MY LABORATORY DIDN'T PURSUE THAT PARTICULARLY 

LINES UNTIL IT BECAME POSSIBLE TO W APllPLIFICATfON 

AUTOMATICALLY. 

Q. WELL, HOW MANY PATENTS HAVE YOU APPLIED FOR THAT -- THAT 
HAVE AS THEIR BASIS THE PCR PROCESS? 

A. I DON'T KNOW. I WN'T KNOW. 

Q. CERTAINLY MORE THAEJ THAT ONE. 

A. PROBABLY, YEAH. THERE ARE OTHERS, YES. 

$2. NOW, THIS DRAMATIC IMPROVEMENT IN SENSITIVITY FOR DETECTING 

SICKLE CELL ANEMIA, TKAT WOULD HAVE BEEN USEFUL TO YOU BACK IN 

1984. 

A. WELL, IT WOULD HAVE BEEN USEFUL TO ME, BUT THIS PAPER 

DESCRIBES HOW -- OUR STRATEGY FOR DOING THIS DRAMATIC 
IMPROVEMENT. THIS GOES BEYOND PCR. IT WAS . . . AND PROVIDED 

OUR OWN WAY OF AMPLIFYING THE SIGNAL BY ANOTHER METHOD BEYOND 

PCR, WHICH HAD BOTH THE SENSITIVITY AND SPECIFICITY BUILT INTO 

IT, WHEREAS PCR BASICALLY IHPROVED SENSITIVITY. 

SO WE WERE WU€UUNG ON OUR OWN METHODS OF AMPLIFICATION 

Q. IN 1989, YOU WEElE. 

CANDACE L. mmcrs, OFFICIAL REPORTER, USDC, 41s-431-6080 
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6-784 
WALLACE-CROSS/PASAHOW 

A. WELL, I DON'T =EMBER WHEN WE BEGAN THIS WORK. YOU NEVER 

BEGIN IT THE DAY YOU PUBLISH IT. 

Q. W E U ,  LET'S GO BACK TO 1984: 

YOU WEREN'T WORKING ON THIS PROCESS IN 1984. 

A. NO. 

Q. AND IN 1984, WHY WEREN'T YOU USING PCR TO AMPLIFY YOUR 

HEMOGLOBIN BEFORE YOU PR03ED FOR IT? 

A. I DIDN'T KNOW ABOUT THE KHORANA PRIOR ART. 

Q. WELL, WE JUST WENT THROUGH THE FACT THAT -- THAT, ACCORDING 

TO DR. KORNBERG, YOU DON'T MEED THAT THAT ART. ANYONE WHO WAS 

FAMILIAR WITH THE ORDINARY PRINCIPLES OF PRIMER EXTENSION COULQ 

Do PCR. 

A. WELL, THE PRINCIPLES OF PRIMZR EXTENSION CERTAINLY ARE 

IMPORTANT. I THINK THAT THE BASIC CONCEPT OF PCR IS THE TWO 

PRIMERS ORIENTED APPROPRIATELY ON THE TEMPLATE, WHICH IS TAUGHT 

BY THE KHORANA PRIOR ART. f THINK IT'S VERY IMPORTANT. 

Q. WELL, YOU SAY YOU WEREN'T AWARE OF THE KHORAMA PRIOR ART IN 

1984? 

A. [SHAKING HEAD.) €40, I WAS NOT, 

Q. YOU DID A RATHER COMPREXENSIVE REVIEW OF THE ART DEALING 

OLIGONUCLEOTIDES IN 1984? 

A. WELL, THREE OF US DID,  YES, 

(PAUSE IN PROCEEDINGS) 

Q- (BY MR. PASAHOW) LET PllE SHOW YOU WHAT m'vE BlhFWZD AS 

CANDACE L. FRAHCISF OFFICIAL RFZORTER, USDC, 415-431-6080 
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WALLACE-CROSS/PASAHOW 
EXHIBIT B-190. 

YOU'RE A CO-AUTHOR OF THAT ARTICLE? 

A. IAM. 

Q.  WHAT IS THIS ARTICLE? 

A, IT WAS A REVIEW ON THE SYNTHESIS AND USE OF SYNTHETIC 

OLIGONUCLEOTIDES BY KEIICHI ITAKURA, JOHN ROSSI, AND MYSELF. 

Q. NOW, DR. ITAKURA, HE CERTAINLY IS SOMEONE OF FAR GREATER 

ABILITY THAN ORDINARY SKILL IN THE AFtT. 

A. IN WHAT AREA? 

Q. IN -- I N  -- 
A. IN DNA SYNTHESIS, THAT'S TRUE. HE W A S  A PIONEER IN DNA 

SYNTHESIS. 

Q .  AND DR. ROSSI, HE WAS SOMEONE OF FAR GREATER THAN ORDINARY 

SKILL IN THE ART. 

A. AT THE TIME, 3 DON'T KNOW WHAT DR. ROSSI'S POSITION WAS. 

HE . . . WAS O R I G I N U Y  A POST-DQC W I T H  DR. ITA= AND JOINED 

OUR FACULTY. PROBABLY, HE HAD JOINED THE FACULTY BY THE TIME 

THIS WAS WRITTEN. 

Q. AND SO WOULD YOU CONSIDER HIM TO BE ORDINARILY SKILTJ3D AT 

THE TIME? 

A. WELL, HE'S BEYOND THE . . . HE'S HAD MORE TRAINING THAN -- 
THAN THE PERSON WE WERE TALKING ABOUT. 

Q. WELL, THE QUESTION, S I R ,  IS: AT THE TIME THIS ARTICLE W A S  

WRITTEN, IN 1984, DID YOU B E W m  DR. ROSSI TO 3E OF ORDINARY 

SKSLL IN THE ART? 
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6-786 
WALLACE-CROSS/PASAHOW 

A. WELL, DR. ROSS1 HAD -- WAS BEYOND ORDINARY SKILL IN THE GENE 

CONSTRUCTION EXPERIMENTS AND CLUNING EXPERIMENTS HE WAS 

PARTICIPATING IN, TRUE. 

Q. 

IS RELEVANl' To SOMEONE WHO WOULD HAVE USED PCR? 

A, HE WAS FAMILIAR WITH PRIMER EXTENSIONS AND . . 

DO YOU DISTINGUISH THAT FROM -- FROM THE ART THAT YOU THINK 

(NODDING HEAD. ) 

HE USED PRIMER EXTENSIONS. 

Q. AND, OF COURSE -- 
A. SO THAT HE -- YEAH. I DIDN'T ANSWER THE QUESTION. 

HE IS IN THAT SAME GENERAL FIELD THAT WE'VE BEEN 

TALKING ABOUT. 

Q. AND, OF COURSE, IN 1984, YOU MORE THAN ORDINARILY 

SKILLED IN -- IN THIS ART. 
A. THAT'S TRUE. 

8 .  NOW, IN THIS ARTICLE, YOU WANTED TO EXPLAIN HOW THESE 

SYNTHETIC PIECES OF DNA THAT ARE USED AS PRIMERS AND PROBES WERI 

MADE? 

A. THE POINT OF THE ARTICLE WAS TO TELL SOMEBODY HOW TO MAKE 

DNA AND THEN HOW TO USE DNA. 

Q .  

THAT WERE USED AS PRIMERS AND PROBES. 

A. THAT'S CORRECT. 

Q .  AND, OF COURSE, ONE OF THE WAYS ONE USES THESE SHORT PIECES 

OF SYNTHETIC DNA IS IN PCR. 

AND BY DNA, YOU MEAN THESE SHORT PIECES OF SYNTHETIC DNA 

. 

CANDACE L. F'RANCIS, OFFICIAL REPORTER, USDC, 415-431-6080 
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6-787 
WALLACE-CROSS/PASAHOW 

A. THAT'S CORRECT. 

Q. WHAT DOES THIS ARTfCfiE SAY ABOUT PCR? 

A. THIS ARTICLE ONLY DESCRIBES -- WELL, I DON'T KNOW EXACTLY. 

I IMAGINE IT DESCRIBES DR, ROSSI'S WORK, IT DESCRIBES MY WORK ON 

PROBES, SO fT DESCRIBES THE PRIMER EXTENSION PROCESS. 

Q. WHAT WAS DR. ROSSI'S WORK? 

A. DR. ROSSI'S WORK WAS TO -- WELL, HE D I D  SEVERAL THINGS. HE 

CLONED A SYNTHETIC BACTERIAL PROMOTER. 

Q .  WKEN YOU SAY THAT THIS ARTICLE DESCRIBED DR. ROSSI'S WORK, 

WHAT -- WHAT WORK OF H I S  DID IT DESCRIBE? 

A. WELL, I MEAN, IF YOU LOOK AT FIGURE -- LET'S FOCUS ON FIGURE 

4 ,  FOR EXAMPLE. DR- ROSS1 DESCRIBED GENE SYHTBESIS BY PRIHER 

EXTENSION REACTIONS. HE DESCRIBED -- f BELIEVE HE W A S  

DESCRIBING IN VITRO MUTAGENESIS PROCEDURES AS WEZL IN HERE -- 
Q .  THIS IS -- 
A. -- SYNTHETIC DNA -- SPECIFICAUY TO GENESIS, HE WAS 

DESCRIBING THOSE PROCESSES, TOO, WHICH ALSO BESCRI3ED PRIHER 

EXTENSION REACTION. 

Q. NOW, BY FIGURE 4 ,  YOU'RE REFERRING TO THE FIGUXE THAT 

INCLUDES WHAT I'VE HOW GOT ON THE T E U W I S I O H  PROJECTOR HERE? 

A. YES, THAT'S CORRECT. 

Q. NOW, THIS -- THIS DRAWING HERE, IS THAT A PRIMER EXTENSION 

REACTION? 

A. YES, IT 1s. 

Q. AND m T ' S  GOING TO HAPPEN IS, EACH QF THESE TWO PIECES OF 

CANDACE L. FRANCIS, OFFICIAL REPURTER, USDC, 415-431-6080 
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6-788 
WALLACE-CROSS/ PASAHOW 

DNA H E M  ARE SET UP AND THEY OVERLAP SLIGHTLY? 

A. THAT'S CORRECT. 

Q .  AND DR. ROSSI ADDED POLYMERASE AND CAUSED TIBM TO THEN 

EXTEND TO THE ENDS? 

A. THAT'S CORRECT. 

Q.  AND HE HAS TWO PIECES HERE. HE THEN WENT TWROUGH THE 

PROCESS OF PUTTING THEM TOGETHER? 

A. THAT'S CORRECT. 

Q. HOW DID HE PUT THEM TOGETHXR? 

A. HE PUT THEM TOGETHER BY LIGATION. 

Q. CAN YOU EXPLAIN WHAT THAT MEANS. 

A. HE PUT THEM TOGETHER BY -- THERE'S ANOTHER ENZYME CALLED DN2 

LIGASE WHICH CREATES THE JOINTS BETWEEN BUILDING BMCKS IF THOSI 

3UILDING BLOCKS CAN BE BROUGKI' TOGETHER AND -- AND CAUSES THEM 

TO BE -- TO BE JOINED. AND BY BRINGING THOSE TOGETHER W I T H  

WHAT'S CALLED BLUNT END, BLUNT ENDS TOGETHER, THEY CAN BE JOINEI 

AT THAT END. 

Q. AND THEN WHEN HE GOT AU DONE W I T H  THAT, DR. ROSSI PUT THESI 

INTO A 3ACTERIA AND CAUSED THE BACTERIA To DIVIDE? 

A. THAT'S CORRECT. 

Q. AND AFTER THE BACTERIA €€AD DIVIDED MANY TIMES, BE BROKE IT 

OPEN AND TOOK THE DNA OUT? 

A. THAT'S CORRECT. 

Q. AND THEN AFTER HE GOT THE DNA OUT, HE -- HE USED SOm 

SPECIAL ENZYMES TO CUT IT SO HIS PIECE WAS CUT? 

CANDACE L, FRANCIS, OFFICIAL REPORTER, ZISDC, 415-431-6080 
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6-789 
WALLACE-CROSS/PASAHOW 

A. THAT WOULD SEEM LOGICAL. I HAVEN'T READ THIS IN A LONG 

TIME 

Q. AND THEN HE'D HAVE To PURIFY OUT THE PIECE HE WANTED FROM 

A L L  THE FSST OF THIS STUFF. 

A, THAT'S CORRECT. 

Q. NOW -- 
A. THAT'S THE PROCESS OF CfblNING, USING THE BACTERIA TO PURIFY 

YOUR DNA FOR YOU. 

Q m  USING YOUR BACTERIA TO 0 

A. TO PURIFY THE DNA. 

Q. TO -- 
A, A CLONE IS -- XS . . , RESULTS FROM ONE MOLECULE, SO HE 

WOULD JOIN THEM, DO THIS PROCESS, PUT THEM INTO THE BACTERIA, 

AND OBTAIN A SINGLE CLONE WHICH CAME FROH A SINGLE MOLECULE AND 

GO THROUGH THE PROCESS YOU DESCRIBED. 

Q. NOW, WHEN DR. ROSS1 IS AT THIS STEP RIGHT AT THE BEGINNING, 

HE'S ALL SET TO W PCR, IF WE WANTS; ISN'T HE? 

Q .  WHY NOT? 

A. WELL, BECAUSE THIS IS A PRIMER EXTENSION REACTION WHICH 

CONSUMES THE PRIMERS IN THE FIRST STEP. 

Q. WELL, THAT'S RIGHT. BUT COULDN'T HE HRVE USED THOSE -- 
T~IOSE TWO END mrmm AS PRIMERS TO JUST GO AHEAD AND DO A PCR 

REACTION, THIS PIECE HESB (INDICATING) AND THIS PIECE HERE 

(INDICATING) ? 

CANDACE L. FRANCIS, OFFICIAL =PORTER, USDC, 415-43x4080 
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6-790 
WALLACE-CROSS/PASAHOW 
(PAUSE IN PROCEEDINGS) 

THE WITNESS: THAT ASSUMES THAT HE HAS A GENE THAT HE 

HAS AVAILABILITY OF. I BEAN, THE BEAUTY OF DNA SYNTHESIS IS 

THAT YOU CAW SYNTHESIZE ANY GENE, AND THAT'S THE WHO= POINT OF 

DR. KHORANA'S WORK, DOCI'OR ITAKURA'S WORK, AND THIS WORK FROM 

DR, ROSSI, SS THAT YOU'RE SYNTHESIZING GENES WHICH MAY HAVE 

NEWER EXISTED BEFORE. 

Q. (BY MR. PASAHOW) UH-HUH. 

A. THIS IS A STUDY OF THAT PROCESS. 

AND THIS PRIMER EXTENSION REACTION -- WELL, YOU'VE SLID 

IT OFF, BUT . . . SHOULD BE QUANTITATIVE, SHOULD CONSUME THE 

PRIMERS IN THF, FIRST STEP AND, THEREFORF,, YOU SHOULD BE ABLE TO 

JUST JOIN THOSE AND CLONE THEM. 

Q. NOW, AFTER YOU JOIN THEM, AND YOU'VE GOT THE WHOLE GENE, 

CERTAINLY AT THAT POINT, RATHER THAN CLONE IT, YOU COWLD HAVE 

JUST PUT IN YOUR -- YOUR TWO PRIMERS AND DONE A PCR REACTION. 

A. YOU COULD HAVE, BUT THAT -- THAT ALSO WOULDN'T HAVE MADE ANY 

SENSE. 

Q .  WHY IS THAT? 

A. BECAUSE YOU WANT TO GET A CLONE. DNA SYNTHESIS AND PRIMER 

EXTENSION, AS WE'VE ALREADY HEARD, ARE NOT COMPLETELY ACCURATE. 

THEY MAKE MISTAKES, FOR EXAMPLE, SO YOU ACTUALLY GET A I- FROM 

THIS PROCESS, OR A PCR PROCESS, FOR THAT MATTER, A MIXTURE OF 

MOLECULES e 

Q. WELL, WHETWZR IT WOULD WAVE MADE SENSE FUR DR. ROSSI'S 

CANDACE L, FRANCIS, OFFIC-TAL =PORTER, USDC, 415-431-6080 
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6-791 
WAWCE-CROS S/PASAHUW 

PARTICUulR PURPOSE OR NOT, WOULD ANYTHING HAVE STOPPED HIM WKEN 

HE GOT DOWN TO THIS POINT WERE (INDICATING) AND JOINED THESE TWO 

TOGETHER FROM TAKING H I S  TWO PRIMERS FROM THE TOP AND MAKING ALL 

HE WANTED OF THIS GENE USING PCR? 

A. W E U ,  YOU'RE PRESWMING A MOTIVATION HERE, BUT, NO, HE COULD 

HAVE DONE PCR AT THAT POfNT. 

Q. AND I N  YOUR PAPER, YOU DON'T SAY AN?PlFIING ARUUT USING FCR 

FOR APITPLIFICBTION. 

A. NO, WE DON'T. 

Q .  NOW, IN YOUR PAPER, YOU DO DISCUSS SOME OF THE WORK FROM DR, 

KHORANA'S LABORATORY; fS THAT RIGHT? 

A. YEAH. I THINK -- WELL, OBVIOUSLY, THE WORK THAT WAS 
IMPORTANT TO SYNTHESIS AND THE WORK THAT WAS.IMPORTANT TO THE 

PRIMER EXTENSION REACTION, THE LIGASE REACTION AND SO ON, YES. 

Q. UH-HUH. SO THIS PAPER DOES CONSIDER WORK THAT CAME OUT OF 

DR. KHORANA'S LABORATORY. 

A. THAT'S CORRECT. 

Q. 

THE ARTICLES YOU'RE TALKING ABOUT IN YOUR TESTIMONY. 

AND THAT WAS WORK THAT WAS DONE AT ABUUT THE SAME TIPllE AS 

A. I IMAGINE SOME OF IT WAS, YES. 

(PAUSE IN PROCEEDINGS) 

THE WITNESS: I DIDN'T WRITE THOSE SECTIONS. 

Q. (BY MR. PASAHOW) UX-HUH. AND THE ARTICLE, OF COURSE, TALE 

ABOUT THE USE OF THESE SYNTHETIC SHORT PIECES OF DNA AND PRIMER 

EXTENSION REACTIONS. 

- ~~ 
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6-792 
WALLACE-CROSS/ PASAHOW 

A. THAT'S C O ~ C T .  

4. 

EXTENSION REACTION WEE= YOU'RE DOING EXPONENTIAL AMPLlFICATIOM. 

A. NO, IT DID NOT. 

BUT IT -- IT NEVER TALKS ABOUT USING THEM IN A PRIMF,R 

Q* AND IT DOESN'T TALK AWUT TIEM BECAUSE, WHEN YOU WROTE THIS 

IN 1984, YOU DIDN'T KNOW ABOUT IT. 

A. I DIDN'T -- 
Q. AND -- 
A. -- KNOW ABOUT KLEPPE, PANET, AND THE KHORANA GRANT 

APPLICATION. 

Q. AND YOU DIDN'T THINK A PCR BACK THEN BASED UPON THE BASIC 

PRINCIPLES OF PRfMER EXTENSION REACTIONS LIKE DR. KOWBERG TOLD 

us COULD HAVE. 

A. I W A S  VERY WELL ACQUAINTED WITH THE PRIMER EXTENSXON 

REACTIONS -- 
Q. YES, SIR. 

A. -- BUT I WAS NOT USING THEM IN AMPLIFICATION REACTION AS 

DESCRIBED BY DR, MORANA, NO. 

Q .  AND THAT'S BECAUSE IT DIDN'T OCCUR TO YOU THAT YOU COULD DO 

THAT . 
A. I DIDN'T KNOW ABOUT IT, THAT'S TRUE. 

(PAUSE IN PROCEEDINGS) 

Q. (BY MR. PASAHOW) NOW, YOU TELL US THAT DR. KLEPPE'S PROCESl 

RESULTS IN EXPONENTIAL AHPLIFICATION. 

A. YES, IT DOES. 

CANDACE L. FRANCIS, OFFICIAL REPORTER, USDC, 415-431-6080 
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6-793 
WALLACE-CROSS/PASAHOW 

Q. IF IT REALLY D I D  THAT, AND IF IT WERE: KNOWN TO YOW IN 1984, 

IT CERTAINLY WOULD HAVE BEEN VERY USEFUL TU YOU AT T€€AT TIME. 

A. OH, 1 ALREADY UNDERSTOOD THAT. THAT'S HOW DNA REPLICATION 

WORKS . 
Q. IF YOU HAD AN EXPONEmIAL AMPLIFICATION PROCESS THAT YOU 

COULD DO IN A TEST TUBE IN 1984 ,  THAT' WOULD HAVE BEEN VERY 

USEFUL TO YOU IN 1984 WHEN YOU WROTE THIS ARTICLE. 

A. IT MAY NOT HAVE BEEN, BECAUSE, AS I SAID, WHEN 1 LEARNED 

ABOUT THE WORK WITH THE =NOW POLYMERASE FROM THE -- BY SAIKI 

AND OTHERS, THAT PROCESS, WE ATTEMPTED IT, BUT IT DIDN'T BECOm 

VERY USEFUL UNTIL, YOU KNOW, DRAMATIC NUMBERS OF OTmR PROTOCOLS 

AND SO ON HAD 3EEN -- FOR EXAMPLE, THE INTRODUCTION OF 

THERMOSTABLE ENZYMES. 

SO THAT -- IF THE THERMOSTABLE ENZYME AND THE AUTOMATED 

INSTRWMENTATION HAD BEEN AVAILABLE TO ME IN '84 IT WOULD HAVE 

BEEN VBRY USEFUL, YES, 

Q. THE -- YOU TOLD MR, FIGG THAT THE THERMOSTABLE ENZYME W A S  

KNOWN AT THE TIME THAT -- 
A. IT W A S  KNOWN, BUT I WAS NOT IN A POSITION TO PURIFY IT. I 

DON'T KNOW THAT IT WAS COB'DIERCIALLY AVA1LABI;E:. 

Q. SO THE THERMOSTABLE ENZYME W A S  CERTAINLY AVAILABfiE IN THE 

ART . 
A, THE -- YEAH, THE . . . AS r UNDERSTOOD IT. 

Q. YES. 

AND -- AND PCR WAS AVAILABLE STARTING IN 1985, AEJD YOU 

~ ~~ 
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WALIACE-CROSS/PASAHOW 
STARTED USING IT WITHOUT A THERMOSTABLE ENZYME. 

A. YES, I DID. 

(PAUSE IN PROCEEDINGS) 

Q. (BY m* PASAHUW) L;ET ME SHOW YOU, SIR, THE PATENT WE HAW 

MARKED AS EXHfBST B-189. IT'S SERIAL NUMBER 283,142. 

A* (WITNESS EXAMINES WCVMENTm) YES. 

Q. YOU'RE FAMILIAR WITH THIS PATENT? 

A. IAM. 

Q. AGAIN, YOU ARE ONE OF THE INVENTORS? 

A. I A M .  

Q ,  

A. JANWARY 20TH, 1989. 

Q. 1989? 

A. YES, 

Q. 

A. WELL, THIS PATENT DESCRIBES A PROCESS WHIM IS DZFFERENT 

WHEN DID YOU SIGN THE OATH IN REGARD TO THIS PATENT? 

WHAT DOES THIS PATENT CONCERN? 

THAN PCR. 

DOESN'T WORK, YOU CAN INFER FROM THAT RFSULT THAT A PARTICWLAR 

SEQUENCE WAS FRESENT. AND YOUR CONTROL FOR THAT IS TO DO PCR. 

Q. 

THAT YOU'VE BEEN USING IN YOUR OTHER DEMONSTRATIONS. 

IT'S A PROCESS WHERE PCR DOESN'T WORK. AND WHEN PCR 

MAYBE YOU COULD DEMONSTRATE YOUR REACTION USING THESE PIECE: 

(PAUSE IN PROCEEDINGS) 

THE WITNESS: IF ONE WANTED TO DETECT A PARTICULAR 

CANDACE 1;. FRANCIS, OFFICIAL REmRTER, USDC, 415-431-6080 
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6-795 
WAIJACE-CROSS/PASAHOW 

AND THEN PRImR EXTENSION. THAT'S WHAT PCR IS, AND WE'VE GONE 

OVER THAT. 

NOW, IF THIS PARTICULAR NUCLEOTIDE WAS A T FOR EXAMPLE, 

THEN NOTHING HAPPENS (INDICATING). 

AND WE CALLED THIS PROCESS AL3;EL;E-SPECXFIC PCR BECAUSE 

THE -- IT IS A PROCESS WERE PCR IS B l Q C m D  BY CHANGING THE -- 
IN THE TENPLATE. 

Q. 

THAT RIGHT? 

(BY MR. PASAHOW) SO YOU PUT IN THE USUAL PCR PRIMERS; IS 

A. YOU W T  IN PRIMERS SPECIFIC FOR THE SEQUENCE ONE WANTED TO 

DETECT 

Q. YES. 

A. YEAH. 

Q. USUAL PCR PRIMERS. THERE'S NOTHING DIFFERENT ABOUT THEM 

CHEMICALLY 

A. WELL, THEY'RE PRIMERS FOR A PARTICULAR SEQUENCE -- 
Q. YES. 

A. -- OKAY? 

Q. SO IF THAT SEQUENCE IS PRFSENT, THEN THEY#LL DO A PCR 

REACTION. 

A. THEN YOU'LL GET PCR. THAT'S OBVIOUS, 

(2. JUST AS DESCRIBED IN TWE CETUS PATENT? 

A* YES. 

Q.  

RIGHT =RE (INDICATING) DOESN'T MATCH UP TO THIS (INDICATING), 

AND THE POINT OF YOUR PATENT W A S ,  IF THIS PARTICULAR BASE 

CAWDACE L. FRANCIS, OFFICIAL REPORTER, US=, 415-431-6080 
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6-796 

A. 

MECHANISM, IT -- IT EITHER CAN'T SIT DOWN OR IF THE ENZYME 

DOESN'T LlftE: THAT PARTICULAR COlf€iIMATION AND JUST WON'T 

CONTINUE. 

OR IN SOME OTHER WAY INTERFERES W I T H  -- WE DON'T ENOW THE 

Q. AND THE POINT OF YOUR PATENT W A S ,  IF -- IF THERE'S A 

DIFFERENCE HERE, YOU DON'T GET PCR, WHEREAS IF IT'S THE SAME, 

YOU DO -- IF IT'S COMPLEHENTARY, YOU DO GET PCR. 

A* YEAH. I mAN, THE CETUS PATENT HAD DESCRIBED -- AND I THINE 

I EXPLAINED THAT CLAIM, WHERE IF THERE WAS A NUCLF,OTICIE 

DIFFERENT BETWEEN THE CUHPLlBfENTARY STRAND AND THE -- AND THE 
PRIMER, YOU WOULD GET PCR. IT'S SURPRISING THAT YOU DON'T IF 

IT'S POSITIONED IN THIS POSITION. 

Q .  IT HAS TO BE POSITIONED RIGHT THERE AT THE END. 

A. I HAVEN'T INVESTIGATED ALL POSSIBILlTIES. WEVE =KED AT 

ALL OF THE END POSITIONS; OTHER PEOPLE HAVE LOOKED AT OTHER 

POSITIONS. 

Q. NOW, DOES -- DOES THE CETUS -- YOU CAN TAKE YOUR SEAT. 

A. (WITNESS RESUMES WITNESS STAND.) 

Q. DOES THE -- DOES THE CETUS PATENT POINT OUT THAT YOU HAVE Ti 

USE PRIMFZS THAT ARE SUFFICIENTLY COMPLENENTARY TO THE SEQUENCE 

IN ORDER FOR THE PCR REACTION TO WORK? 

A. THAT'S -- I THINK THAT'S THE LANGUAGE THAT WE'VE BEEN 

HEARING. 

Q. WELL, YOU DIDN'T DISCOVER THE FACT THAT YOU COULD HAVE -- 

CANDACE L. FRAPJCfS, OFFICIAL FPURTER, USDC, 415-431-6080 


