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THE COURT: YOU ,HAY PROCEED, 

F!R* PASAHOW: YOUR HONORI PERHAPS I SHUULb 8 E 6 I N  B Y  

INTRODUCING OUR ADDITION TO COUNSEL TABLE AS WELL* THE 

CENTLIEHEN AT THE END OF OUR COUNSEL TABLE 15 DRo KARY .MULLIS* 

THE COURT: THANK YOU. 

MR* PASAHOW: LADIES AND GENTLEMEN, IN THE SPRING OF 

1983c THE EXACT DATE I S  MOT KNOWN, DR+ KARY M U L L I S  BEGAN A TRIP 

UP HIGHWAY la1 TO A C A B I N  HE RENTED I N  MENDOCINOo THE TRIP 

PROVED TO BE A V€RY IMPORTANT O N E ,  BOTH FOR DR+ MULLIS 

PERSONALLY AND BIOTECHNOLOGY BECAUSE I T  WAS OW THAT T R I P  THAT 

DR. MULLIS INVEHTfD THE TECHNIQUE THAT'S KNOWN KNOWN A S  

POLYMERASE CHAIN REACTION. 

AFTER DR. MULLIS RETURNED TO CETWS AND REDUCED THE 

INVENTION TWT HE THOUGHT OF DURING T t i , n  TRIP TO A METHOD HE 

COULD SHOW OTHER HE WORKED W I ' F H F  H I S  COLLEAGUES, TO IWVENT 

V A R I O U S  APPLICATIONS OF THAT TECHNIQUE-  SOME OF THOSE VERY 

IMPORTANT APPLICATIONS WERE W5ING IT TO DETECT DISEASESs 

DlSEASES THAT INFLICT HuMAN5. 

IN PARTICULAR DISEASES THAT ARE KNOWN AS GFNTIC 

DISEASE.  6ENTIC DISEASES A R E  CAUSED BY ERRORS I N  OUR DNA# I N  

OUR GENES ONE OF THOSE FOUR B A S I S  MRc FIGG POINTED OUT SOMETIMES 

ARE WRONG* IF ONE OF THE FOUR B A S I S  15 WRONG WE CAh4 SUFFER 

VARIOUS D I S E A S E S -  

THE CETUS SCIENTISTS WE'RE LOWING FOR A PRACTICAL, 

SIHPLE WAY TO MAKE € 7  POSSIBLE FOR DOCTORS AND HOSPITALS TO 
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DETECT THOSE GENTIC D I S E A S E S *  THAT IS WH4T IS THE SUBJECT 

MATTER OF ONE OF THE TWO PATENTS, 

CETUS' EVIDENCE WILL SHOW YOU THAT THE U N I T f D  STATE5 

PATENT AND TRADEMARK WFICE PROPERLY UNDER THE LAW ISSUED 

PATENTS TO CETUS FOR THE WORK ITS SCIENTISTS DID IN IMVENTlblC 

P C R  AMI) I N  INVENTING THESE VERY IHPDRTANT APPLICATIONS OF THE 

REVOLUTIONARY PCR TECHNIQUE. 

INDEED YOU'&L SEE THAT'S EXACTLY THE CQ?KLUSIOH THE 

PATENT OFFICE ITSELF CAME TO LAST YEAR WHEN DU PONf TOOK ALL THE ' 

ARGUMENTS I T  WANTED TO TAKE TO THLE PAT€NT OFFICE AND ASKfD THE 

EXPERTS THERE TO RE-EXAMINE THE PATENTS AND 5€E If THEY MADE A 

12 

I 13 
r-, 

MISTAKE I N  THE FIRST PLACE VHfH THEY ALLOWED THE PATENTS I N  ? 

1967. 

NOW, BEFORE DR. MJLLIS CAME TO WORK AT CETUS' 
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YOU'LL SEE THAT FOLLOWING CONSTDERATIOM QF THE 

ARGUMENTS DU PONT C#OSE T O  MAKE -- REVIEWING THE PRINTED 

PUBLICATIONS THAT DU PONT CHOSE TO PUP B€FORE TH€ PATENT QFFICEc 

THE EXPERTS I N  THE PATENT OFFICE CONCLUDED ?HE PATENTS WERE 

PROPERLY ISSUED I N  1987, 5 0  THEY REAFFIRMED EACH ANI) EVERY ONE 

OF THE CLAIMS IN BOTH OF THE TWO PATENTS- 
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fM€RYVILLE LABORATORY, HE HAD GOME THROLrSfl THE USUAL COURSE OF 

STUDY Of A BIDCHEHISTm F I R S T s  HE HAD SPENT THE T I M E  EETIING A 

'PHD DEGREE AT THE UNIVERSITY OF CALIFORNIA AT BERKLEY, STUDYIN6 

SEVERAL YEARS THERE# AND THEN LIKE MANY BIOCHEMISTS HE FOLLOWED 

THAT UP WITH A POST-DOCTORAL RESEARCH PROGRAM* I N  HIS CASE HE 
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SPENT SEVERAL YEARS WORKING WITH A MORE SENIOR SCIENTISTS AT THE 

U N I V E R S I T f  OF C A L I F O R N I A  HERE IN SAN FRANCISCO. 

AFTER THAT DRI HULLIS WAS HIRED B Y  CETUS. IN 1983 THE 

fOCUS OF Dl?. MULLlSl WOW WAS MAKING THE SHORT PIECES OF DNA 

THAT WERE USED AS PRIMERS AND PROBES BY OTHER SCIENTISTS IN THE 

CETUS tA3ORATORY.  

BUT YOU'LL HEAR THAT DR. HULLIS HAD CREATED A 

LABORATORY THAT WAS SO EFFICIENT AT THAT PROCESSc THAT HE HAD 

EXTRA T IME ON HIS HAND5 AND HE CHOSE TO USE THAT EXTRA TIME, 

WITH THE CONCURRENCE OF M I S  SUPERVISORS, TO HELP OTHER 

SCIENTISTS WITH ROAD BLOCKS THEY WERE HAVING I N  WORK THEY WERE 

DOING- 

I N  EARLY 1983 THE PROJECT THAT CAUGHT DOCTOR H U L L I S *  

ATTENTION# I N  ADDITION TO THE H A K I N 6  Of THESE DNA PIECES, WAS 

WORK THAT WAS GOING ON I M  THE LABORATORY OF DOCTOR M N R Y  ERLICH 

THE SAME HAVE RESPECTED SCIENTIST THAT MR- F166 SPOKE OF. 

YOU'LL HEAR DOCTOR ERLICHrS LABORATORY WAS FOCUSING ON 

COMING UP WITH A PRACTICAL SIMPLE METHOD OF DETECTIM CEMETIC 

DISEASES, ONE THAT COWLD BE USED 8 Y  DOCTORS AND HOSPITALS AND 

DIDN'T R E Q U I R E  A HEAVILY TRAINED BIOCHEMIST OR 

MOLECULAR8 I0LOG;TST. 

YOU'LL HEAR I N  1983 fROM TIME TO T I M E  DOCTOR MULLIS 

DISCUSSED THE WORK GOING ON XH T M T  LABORATORY W I T H  THE 

SCIENTISTS THERE. YOU'LL HEAR THAT HE SUGGESTED IDEAS TO THEM 

AND HE DI! iCUSf€D THEIR WORK WITH VHEfla 
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YOU'LL HEAR T W T  HE, A5 HE TOOK THAT D R I V E  UP 101 T O  

THE C A B I N  i f f  PlENDQCtNO THAT D A Y c  H IS  THOUGHTS *€RE OM THIS 

PROBLEM THAT WERE PLAGUING THE CETUS SCIENTISTS AT WORK= THE 

PROBLEM HOW DO YOU MAKE THE TEST ?4ORE SENSITIVE. $614 DO YOU 

MAKE IT so IT  CAN BE S r w L Y  USED, USED B Y  PEOPLE WHO ARE NOT 

TRAINED LA3ORATORY B I O C H E M I S T  AND MQLECULARBIOLOCIST, 

THE SOLUTIQN DR. HULLIS THOUGHT Of 15 WHAT'S NOW KNOWN 

45 POLYMERASE CHAIN REACTION. routLL HEAR DR. m u i s  WAS VERY 

E X C I T f D  ABOUT H I S  THOUGHTS EVEN T M T  WEEKEND- HE CAME BACK TO 

THE EMERYVILLLE LABORATORY THE NEXT M O W A Y  AND THE F I R S T  THING HE 

> I D  WAS ASK THAT A LITERATURE SEARCH BE DONE WITH A COMPUTER BY 

rHE L I B R A R I A N  AT CETUS, HE WANTED TU FIND OUT IF ANYONE ELSE 

4AD EVER T R I E D  THIS IDEA BEFORE. 

THE RESULT CAME BACK TO HIM,  HE LOQKEO THROUGH THE 

tESULT5 OF THE SEARCH, HE CONCLUDER, Nos NO ONE €&5E HAD TRIED 

IT BEFORE. S O  THEN DR* HULLIS BEGAN R€SEARCHINC HOW ONE M I G H T  
d 

2CfUALLY GO ABOUT DOING THIfm 

NWJs A LOT OF RESEARCH HAD TO 8€  DONE BEFORE HE COULD 

EVEN TRY THE FIRST EXPERIMENT, HE HAD TO FIGURE OUT WHAT 

:HEHICALS TO PUT THt HOW MANY POLYHERASE; WHAT POLYPERASE. HE 

iAD TO FIEURE OUT HOW HUGH OF THE TARGET, THAT IS# THE TEMPlATE 

INA HE WAS DRYING TO COPY* 

HE HAD TO FIGURE OUT HOW MANY PRIMERS AND W M P  THE 

tELATJVE CONCENTRATIONS OF ALL OF THESE THINGS SHOULD 3f .  HE 

4AD TO F I G U R E  OUT THE TIMES AND TEMPERATURES FOR RUNNING THE 
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REACTION. .- 

DR. MULLIS RESEARCHED ARTICLES BY OTHERS WHO HAD DONE 

THINGS WHICH HE THOUGHT MIGHT G I V E  CLUES FOR M I S  REACTION AND HE 

DID CALCULATIONS AND HE D I D  S M E  EXPfRIHENTS,  AND FINALLY I N  

SEPTEMBER 1983 HE WAS READY TO TRY HIS F I R S T  EXPERIHENT. AND 

YOU'LL HEAR FROM DR. MULLIS THAT THAT F I R S T  EXPERIMENT WAS JUST 

PLAINLY A FAILURE. THERE WAS NO INDICATION AT ALL THAT THE 

PROC E S 5 WORK ED c 

50 DR* HULLIS WENT BACK TO THE DRAWING BOARD, IF YOU 

W I L L #  AMD HE CHANGED H I S  HE IDEA ABOUT HOW THE REACTION MIGHT 

WORK CONSIDERABLY AND ABOUT A MONTH LATER IN OCTOBER 3983 HE 

TRIED AGAINr  AND A G A I N  HE F A I t E D ,  TH€RE WAS NO IMDICATIOH I M  

THAT REACTION EITHER HE WAS GETTING ANY AHPLIFICATIOM 

WHATSOEVER I 

NOW, BETWEEN THIS TIME AND THE NEXT EXPERIHENT PR- 

MULLIS DID TWO THINCS: FIRST, HE THOUGHT MORE HOW HE MIGHT DO 

P C R r  BUT HE ALSO THOUGHT ABOUT THE PRCBLEM OF DETECTING WHAT WAS 

L I K E L Y  TU BE IN THE F IRST INSTANCE A VERY WEAK RfACT'ION. AND 

THE SCHEME HE H I T  UPON WAS ONE THAT WAS CAWSfO P R O W  TH€ 

REACTION WAS WORKINC, A L I N E  OR A BAND TO FORM OW AN X RAY FILM 

I N  A PARTICULAR SPQTe 

SO I N  DECEMBER 1983 HE SET UP TO DO THE EXPERIMENT 

AGAIN.  WE'RE HOW ABOUT A WEEK BEFORE CHRISTMAS TN 1983. ME D I D  

THE EXPERIMENT THE THIRD TIME- THIS IS THE T IME THAT THE DU 

PONT WITNESSES SOHETIHE5 CALL THE F I R S T  SUCCESSFUL USE OF PCR BY 
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MR- HULLIS-  HE HIHSELF WAS ACTUALLY RATH€R MORE MODEST ABOWT I? 

AND YOUrLL BOTH HEAR HIS T€STIMON't' AND HAVE A CHANCE TO SEE WHAT 

HE WROTE IN H I S  LABORATORY NOTEBOOK* 

YOUfLL RECALL THE TEST OF WHETHER OR NOT IT WORKED WAS 

G O I N G  TO BE THE BAWD ON THIS  F I L M  AND WHAT DRm MULLIS GOT IS A 

VERY F A I N T  BAND PERHAPS, AND $0 HE PUT THE PIECE OF FILM OR 

PRINT OF I T  I N  H I S  LA5ORATORY NOTEBOOK AND HE PUT THIS NOTE NEXT 

TO IT. 

AND THE NOTE YOU SEE SAYS: TH€RE WAS AN ARROW THEREF 

HE WROTE ARROW MARKS THE SPOT WHERE TRUE BELIEV€RS SEE A BAND+ 

THAT IS VERY FAINT AND MAYBE WITH A LITTLE BIT OF SQUINTING AND 

I M A G I N A T I O N  YOU SEE THE BAND. 

WELL, DR. MULLIS KNEW THAT WASN'T GOING SO WORK TO SHOW 

OTHER SCIENTISTS THAT PCR WORKED, S O  HE KEPT WORKIWG AT THE 

PRQCES5. HE WORKED TO MAKE I T  MORE ROBUSST TO GET S T R O S E R  

INDICATIONS AND HE WORKED ON OTHER METHODS OF DETECTING WHETHER 

THE PROCESS WORKED, THESE EFFORTS OCCUPIED H I M  THROUGH THE 

SUMMER OF 1985. I ' M  SORRYF THROUGH THE SLIFIMER OF 1984- 

DURING THAT TIME DR. MULCTS KEPT TELLING OTHERS I N  THE 

COMPANY ABOUT THE PROCESS HE WAS WORKING ON* HE SHOWED TH€M THE 

EVIDENCE HE WAS G€TTING AND HE KEPT H€ARIN6, WELL, MAYB€, OR I T  

WILL NEVER WORK, OR THINGS OTHER THAN, T€S, I SEEP I AEREfm 

NOWt I N  THE SWWER OF 1984 YOU'LL HEAR THERE WAS A 

MEETING OF ALL THE SCIENTISTS A T  CETUS WHER€ THEY 6OT TWETHtER 

AND SHOWED EACH OTHER THEIR WORK AND DR, MULLIS SHARED THE 

JAMES YEOMAMS, OFFICIAL REPORTER, USDCr 415-863-5179 
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RESULTS HE HAD AT T M T  TIME, AND YOU'LL HEAR THAT AFTER THAT 

MEETING THE CETUS MANAGEHENT MADE THE DECISION ABOUT P C R  WHICH 

PROVED TO BE VERY IMPORTANT. 

THEY DECID€D THEY HAD TO K:Nm WHETHER OR NOT I T  WORKED, 

AND TWIT OTHER SCIENTISTS WERE C O I N  TO HAVE TO BE PUSHED TO 

EVALUATE 1T. SO WHAT THEY DECIDED WAS THAT DR1 MULLIS SHOULD 

START DIRECTLY WORKING WITH DOCTOR HENRY ERLICH'S LAB DM THIS  
. .  

F F O R T  TO CQM€ .UP W I T H  A SIMPLE., 

GENTI:C D I$€A5ES.  50 THE TWO. LABORATORY DID .$TART 'WORK'TNG 

T U G E W E R .  

PRACTICAL'METHOD OF D€TECTJNG 
. .  

, I N  .NOVEMB'EER THEY CAME UP WIM A JOINT- EXPERIMENT WHICH 

WAS PROBABLY THE F l R S T  EXPERINE-MT THAT CAUSED THE SIGNIFICANT 

VUMBER OF OTHER SCIENTISTS,  HOWTRUE-BELIWERS I F  YOU WILL, TO 

START BELIEVING THAT PCR COULD BE MADE TO WORK. 

WHAT HAPPENED IM THAT EXPERIMENT WAS DR* MULLIS' 

,ARORATORl' TOOK SOME DNA FRW A PERSON WHO WAS IHFLXCTED WITH 

jICKLE-CELC AkhlEMlA. I T  WAS AN EXPERIMENTAL BATCH OF DNA AND DR. 

4ULtI5' LA8QRATORY DID PCR ON THAT TO TRY AND AMPLIFY THE PART 

3F THE DNA FROM THIS PERSON WHICH MOULD HAVE THE SICKLf CELL 

iENE, THEY THEN GAVE THAT AMPLIFIER PRODUCT TO THE SCIENTISTS 

4NO DOCTOR ERLICH'S LABORATORY. 

THE SCIENTISTS IN DOCTOR LRLICH'S LABORATORY SUBJECTED 

r w  AMPLIFIED DNA TO THE TEST THEY HAD DEVELOPED FOR T R Y W  TO 

'IMD OUT WHETHER OR NOT SOME DNA HAD THf S ICKLE CELL GENE I N  I T .  

THEY FOUND THAT TflERE WAS A VERT STRONG DRAHATIC 5IENALm FAR 
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STRONGER THAN ANYTHING THEY HAD EVER SEEN BEFORE. 

THE SCIENTISTS WHO D I D  THE WORK WENT 'AROUND AND 3HCJWEI) 

OTHERS THIS AND SWDDWLY THEY BEGAN TO BELIEVE THAT THE SECRET 

COMING UP MITH THE TEST FOR SICKLE CELL AND OTHER BETWEEN €THIC 

DISEASES T M T  THEY WERE SEARCHING FOR WWLD INVOLVIMC MARRYING 

THE PCR PROCESS TO THEIR OWN DETECTION SYSTEM WHTCH HAS CALLED 

OLIGOMER R € S T R I C T I O N .  

THE TWO LABORATORIES CONTINUED TO WORK ON THIS TMROLl6tl 

THE END OF THAT YEAR AND INTO &985 AND B Y  THE SPRING THEY CAME 

UP W I T H  A METHOD THEY F€LT WAS REPRODUCIBLE, RELIABLE, ONE THEY 

WERE PREPARED TO TELL THE OTHER SCIENTIF IC  CMHUHITY ABOUT- 

THAT'S JUST WHAT THEY DID. 

THEY WROTE AH ARTICLE AND THEY PUT THEIR EXPERIMENTAL 

RESULTS I N  I T ,  THE DETAILS OF HOW THEY DID THE PCR AND THE OR, 

AND THEY SUBMITTED THAT MANUSCRIPT TO A P R f S T I S I O U S  SCIENTIFIC 

MAGAZINE MAYBE THE MOST PRESTIGIQUS I N  THIS CQUNTRYt SCIENCE. 

I T  WAS ACCEPTED BY SCIENCE AS THE PRINCIPAL ARTICLE FOR DECEMBER 

1985 ISSUE AND THAftS WHERE I T  PUBLISHED. 

I N  THAT ARTICLE THE PRINCIPAL. FOCUS WAS OH USING A 

METHOD OF DIETECTJNG SICKLE CELL ANEMIA AND SHOWING THEY NOW HAD 

A METHOD THAT WOULD DO THAT. A GOAL THAT SEVERAL SCIENTISTS 

WERE WORKING FOR AT THE TIHE, 

I N  FACT# YOU'LL HEAR DURING T H I S  TRIAL FROM ANOTHER QF 

THOSE SCIEHTISTS,  ONE OF DU FONT'S WITNESSES DOCTOR BRUCE 

WALLACE# HAD ALSO SPENT MANY YEARS TRYING TD COMf UP WITH A 
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PRACTICAL METHOD OF DETECTING S I C K L E  CELL ANfFlIAc AND YOU'LL 

HEAR DR. WALLACE I N  H I S  WRITINGS AFTER H€ LEARNED OF THE CETUS 

HETHOD WAS VERY CQN6RATULATORY OF THEM FOR HAVING INVENTW PCR 

AS A METHOD WHICH WOULD ACCOMPLISH THISm 

BUT TO EET BACK TO SCIENCE MAGAZINE- I N  T H I S  SCIENCE 

MAGAZINE I N  1985 THE C f T U S  ZCIfMTISfS L A I D  OUT TH€ DETAILS OF 

HOW TO PO PCR,  THERE WAS A VERY DETAILED DISCLOSURE, A R E C I P E c  

IF You WILL, THAT SCIENTISTS IN A N Y  LABORATORY COULD FOLLOW AND 

DO F C R .  

THIS RECIPE WAS PUT INTO ONE OF THE CAPTIONS 70 ONE OF 

THE EXPERIMENTAL RESULTS WHICH IS WHAT THEY D ID  AND I T  TOLD 

OTHER SCIENTISTS EXACTLY HOH HUCM PREC K E L Y  EACH IMGREDIENT TO 

PUT IN. € T  TOLD THEM EXACTLY HOW LONE AND AT WHAT TEMPERATURE 

TO DO THE VARIOUS STEPS AND I T  WAS MUCH L I K E  A VERY COMPLICATED 

CAKE BAKING RECIPE,  I f  YOU WILL. A5 LONG AS YOU FOLLOWED E V f R Y  

STEP, YOU DID EXACTLY WHAT WAS THERE# YOU WOULD SUCCESSFULlY 

ACCOMPLISH PCRm 

 NOW^ rou WILL HEAR FROM DU PONT ABOUT A MEMORANDUM THAT 

DOCTOR ERLICH WROTE T O  HIS COLLEAGUES AT CETUS= I N  FACTt  THAT'S 

ONE YOU'VE ALREADY SEEN WERE THl5 MORNING, AND DU P O W  WILL 

SUGGEST THERE WAS SOME DISPUTE ABOUT PUBLISHING THIS  ARTICLE, 

THAT* 5 WHAT TU€ HEHORANDCIFI IS ABOUTl YOU'LL SEE THE MEMORANDUM 

YOURSELF AND YOU'LL SEE THE MEMORANDUM W A D  NOtWTtSG TO DO WITH 

THAT AT ALL. YOU'LL SEE THAT MEMORANDUM FROM DOCTOR €RLICH 

ESSENTIALLY SAYS THIS: 
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THIS ARTICLEI THE ONE WITH THIS DETAILED R E C I P E  HAD 

ALREADY BEEN SENT TO SCIENCE M a A Z I N E ,  I T  WAS ALREADY SENT AND 

G O I N G  TO BE PUBLISHED. THEVVE ALREADY BEEN TOLD 3r SCIENCE 

THIS DETAILED RECIPE WAS G O I N G  TO BE PUBLISHED, 

NOWc THERE WAS A SECOND MANUSCRIPT, ONE THAT DRm MULLIS 

AND H I S  LABORATORY A S S I S T A N T I  HR* FRIED FALOONAt HAD PREPARED- 

THE CONTROVERSY WAS NOT ABOUT PUBLISHING THIS DETAILED REI: I P E ,  

BUT WHETHER OR MOT MOR+ FALOONA AND HRa MULL15 COULD PUBL€SH 

THEIR ARTICLE.  

AND YOU'LL HEAR WHAT MR. ERLICH WAS TELLING H I S  

COLLEAGUES, HE'LL EXPLAIN T H I S  HIMSELF. HE WAS TELLING H I S  

COLLEAGUES WHAT'S I N  THIS CAPTION WE'VE ALREADY TOLD SOMEONE HOW 

TO DO I T -  WE LAID I T  OUT I N  EXCRUCIATINC DETAIL- THERE'S NO 

REASOM NOT TO PUBLISH THE M U L L I S '  PIECE.  SURE I T  TELLS PEOPLE 

OTHER THINGS THEY CAN DO WITH I T ,  BUT ANY COOD MOLfCCILAR 

BIOLOGIST WOULD BE ABLE TO F I G U R E  THOSE OTHER THINGS OUT MOW 

THAT WE'VE TOLD PEOPLE HQW T O  DO I T .  

YOU WON'T SEE mr ADHISSION B Y  DOCTOR ERLICH THAT SOME 

VAGUE NOTIOM OF HOW TO DO THIS WOULD HAVE ENABLED H I M *  HE WILL 

T€5T IFY I T ' S  H I S  VIEW YOU HAVE T O  6 1 V E  THf DETAILS AND THE 

MANNER THAT YOU SAW I N  T M T  CAPTIOM T O  EMA8LE OTHER PEOPLE TU DO 

IT,  

NOWc A M O S  THE PEOPLE WHO SAW THIS DECEMBER 1985 

PUBLICATION I N  SCIENCE flACAZINE WAS ONE OF THE DEANS OF THE 

BIOTECHNOLOGY MOVEMENT, DOCTOR JAMES WATSON WHO RUNS A VERY 
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FAMOUS LABORATORY I N  COLD S P R I M  HARBOR# NEW W R K -  

DOCTOR JAMES WATSON TOOK MUTE OF TH€ -ARTICLE AND 

RECOGNIZED I N  I T  THE POWER OF PCR, EVEN THOUGH THE ARTICLE 

ITSELF DIDN'T SPELL I T  OUT, DOCTOR WATSON B€CAUSE OF THE 

ARTICLE INVITED DOCTOR KART HULLIS TO COME AND SPEAK AT A 

PRESTIGIOUS GATHERING Of THE EL ITE OF THf PROFESSION, I F  YOU 

WILL, THAT TAKES PLACE AMMUALLY. THIS ONE WAS IN JUNE 1986. 

50 IM JUNE 1936 DRm MULLIS TRAVELED TO COLD SPRING 

HARBQRP NEW YORK AND ALOW WITH HIS P I E C E  HE PRESENTED H I 5  

PAPER, A PAPER OH PCR AND A PAPER THAT WENT FAR BEYOND THE 

S ICKLE CELL NOTION. 

I N  THAT PAPER YOU'LL SEE DR- MWLLI5 SPELLED OUT A LOT 

OF THE OTHER THINGS HE HAD DON€ AND A LOT OF TH€ IDEA5 HE HAD 

BEYOND U S I N G  TH€ CYCLE CELL TEST- THAT 15c THAT PCR WAS A 

POWERFUL TOOL WITH A LOT OF USES. 

YOU'LL HEAR THAT THE AUDIENCE AT THAT M€ETINE WAS VERY 

IMPRESSED BY DR. MULLIS '  DISCLOSURE. AFTER HE SPOKE HE FOUND 

HIMSELF SURROUNDED BY A GROUP OF SCIENTISTS WHO WANTED MORE 

DETAILS THEM AND THERE S O  THEY COULD START USlM PCR TO HELP 

TH€M IN THEIR W Q R K m  

NOWc THIS 3WNE 1936 HEETfNG WAS THE FIRST OF MANY T I M E S  

THAT DRa M U L & I S  AND, I M  FACT, f l A W  OF THE CETUS SCIENTISTS FOUND 

THEMSELVES SPEAKING ABOUT PCR AND BEING GOFERADULATED B Y  THEIR 

PEERS. SINCE THAT T I H E  SEVERAL OF THEM HAVE BEEN HONORED BY 

rHEIR PfERS EN V A R I O U S  ORGAMIZATIONS AND YOU'LL HIEAR ABOUT THAT, 
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BUT THE S E R I E S  OF HOMORS WAS PROBABLY BEST CAPPED OFF BY f C I f N C E  

MAGAZINE I N  LATE 1989. SCIENCE MAGAZINE DECIDED I T  WOULD START 

NAMING A DEVELOPMENT OF THE YEAR. THE DWELWFIEMT THAT PEOPLE 

AT SCIENCE MAGAZINE THOUGHT WAS MOST L IKELY TO HAVE AN IMPACT ON 

H I STORY 

FOR THE FIRST OF TH€5€ AWARDS THE EDITORS OF SCIENCE 

CHOSE THE POLYMERASE CHAIN REACTION. 5 0  THE DECEMBER I989 I S S U E  

O F  SCIENCE HAD THIS COV€R AND THEN INSIDE THEY PUBLISHED AN 

ARTICLE AHOUT THE MOLECULE OF THE YEAR EXPLAINING THAT THIS 

Y E A R ' S  AWARD G O E S  TO THE DNA POLYMERASE MOLECULE AND TECHNIQUE 

CALLED POLYMERASE CHAIN RIEACTION. 

PCR AS I T ' S  CALLED TH€Y S A I D  HAS DEVELOPED INTO ONE OF 

THE MOST POWERFULL TOOLS OF MODERN B I O L O G Y ,  THEY S A I D  ITS 

REVOLUTZOHIZLNG THE APPROACHES RESEARCHERS ARE TAKING TO MANY 

PROBLEMS IN 3IOLOGY. THEN THEY WENT ON I N  A SEPARATE ARTICLE 

ABOUT PCR TO POINT OUT OTHER Of I T S  ATTRIBUTES. 

LET ME SWlTCH SIDES HERE. THEY POINTED OUT THE PCR 

PAPERS WERE F I R S T  PUBLISHED IN 1985, I N  FACTt I N  A# EARLIER 

I S S U E  OF SCIENCE AND THAT S I N C E  THAT TIME PCR HAD CROWN INTO AN 

INCREASINGLY POWERFUL AND VERSATILE AND USEFUL TECHNIQUE. 

THEY EXPLAINED WHAT PCR D I D  WAS TAKE T I N T  3 1 f S  UF 

EM3E:DDEl)c OFTEN HIDDEN GENETIC INFORMATION AND AMPLIFIED I T  INTO 

LARGE QUANTITIES OF ACCESSIBLE, IDENTIFIABLE AND ANALYLABLE 

MATERIAL- SO W I T H  THIS  AWARD PCR ESSENTIALLY WAS HONORED B Y  THE 

PROFESSION AS THE MOST IMPORTANT OF THE DEVELOPMENTS THAT WAS 
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AROUND A T  THE. TIME. 

NOW, WITH THIS KIND OF A CLAIM THERE'REALLY SHOULDN'T 

BE ANT QUESTION ABOUT THE IMPORTANCE OF PCR AND THAT I T  WAS A 

REVOLUTIONARY TECHNIQUE, wrw WOULD HAVE BEEN IMPORTANT AT ANY 

T IME.  I T  WOULD HAVf BEEN IFIPORTANT I N  19'72, I N  198Up I N  1990- 

IN FACT, THE DU FONT SCIENTISTS HAD BEEN AS QUICK A5 ANYOME~TO 

TALK ABOUT THE REVOLUTIONARY WTURE OF PCR- 

I N  1989 ONE OF THE DU FONT MANAGER SCIENTISTS WROTE 

3IOTECHNOLOGY RESEARCH COMMUNITY AND WE ADDED THAT PROrolISES TO 

4AVE A MAdOR IMPACT I N  DIAGNOSTICS- THAT 1 s t  THE US€ OF A PCR 

'OR D I A G N Q S I W  6ENJTIC AND OTHER DISEASES.  

OTHER SCIENTISTS A T  DU PONT ADD TO THAT. A 6ROUP HAT, 

!EEN FORMED AT DU FONT T O  TRY TO D€CIDE WHETHER OR NOT DU PONT 

/ANTED TO L I E N S €  PCR, 

. I K E L Y  COST, THAT GROUP H A D  A MEETING WHERE TH€Y PREPARED A 

WHETHER I T  WAS WORTff THE EFFORT I N  TH€ 

iERIES OF SLIDES. 

DURING THE TRIAL WETLt SHOW YOU SEVERAL OF THW, THIS 

IAS ESSENTIALLY THEIR SUMMARY. IT BEGAM THE OPPORTUNITY POINTED 

WT CETUS CORPORATION HAD DEVELOPED -A PROPRIETARY METHOD FOR 

I M P F I F I C A T I O M  OF A N U C L E I C  A C I D  TARGET. IT THEN GOES OM AND 

'ALKS ABOUT WHAT I f  IS PCR CAN DO IN MUCH THE SAME LANGUAGE OF 

THE OTHER LAUDATORY REMARKS THAT HAD BEEN WRITTEM, 

I T  ALSO CONCLUDED C R I T I C A L  PATENT REVIEW CONFIRH 
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UNIQWENESS OF THE TECHNOLOGY, THAT IS OF THE PCR TECHNOLOGY. 
c 

THIS WAS WHAT THE DU FONT SCIENTISTS HERE WRITING BEFORE DLI PONI 

D E C I D € D  TO B R I N G  THIS S U I T .  

NOW# TH€S REAL WORLD EVIDENT THE STATEMENT OF 

SCIENTISTS OUTSIDE THIS COURTRODM, STATEMENTS THEY MADE 70 THEIR 

COLLEAGUES AS THEY WERE TRYING TO DO R € A L  SCIENTIFIC WORK AM 

IMPORTANT PART OF THE EVIDENCE TWaT WE WILL PRESENT TO YOU. YOU 

WILL SEE THAT THIS REAL WORLD EVIDENCE THROUGH THE T I M E  THAT DU 

PONT DECIDED TO BRING THIS S U I T  WAS UNIVERSAL I N  APPLAUDING PCR 

AND AFPLAUOIMG THE CETUS SCIENTI5TS WHO BROUGHT I T  TO THE 

SC I E N T I  F I  C COMMlJNI TYm 

NOW, AFTER DU PONT DECIDED TO BRING THIS  SUlT SQME 

SCIENTISTS HAVE S A I D  OTHER THINGS. LET ME G I V E  YOU AH EXAMPLE* 

DNE S C I E N T I S T S  YOUrFL HEAR FROM A DU PONT WITNESS DOCTOR IAN 

YOLINEUXa DOCTOR MQLINEUX WORKED IN THE LABORATORY OF DOCTOR 

CHURANA AND .NOW A PROFESSOR DOWN I N  TEXAS. 

YOU'LL HEAR FROM DOCTOR MOLINEUX KNEW WE WAS WELL AWARE 

>CR FROM THE VARIOUS CETUS REPORT5 AND ALL THE OTHER ATTENTION 

THE REACTION WAS 6 E T t I H G .  HE CERTAINLY KNEW I T  WAS THERE AND HE 

ENEW I T  WAS QUITE IMPORTANT, I N  FACT# YOU'LL H f A R  li€ WAS 

TEACHING I P  TU H I S  STUDENTS THERE AT Tff€ U M I V E R S I T T m  

AND YOU WILL HEAR THAT, ALTHOUW DOCTOR MOLINEUX WAS 

WLLY AWARE OF PCR, HE DIDN'T THINK I f  RELATED YO ANY'TH€WG THAT 

-I€ HAD DON€ I N  DOCTOR KHORANA'S LABORATORY, OR AT LEAST HE 

>IDN'T THINK THAT UNTIL HE WAS V I S I T E D  BY ONE OF THfE DU PONf 
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SCIENTISTS AND -- I‘M SORRY, ONE OF THE DU FONT LAWYERS, AND TH€ 

TWO OF THEPI HAD A CONVERSATION AND THEN MR- MOLINEUX TELLS US HE 

R E A L I Z E D  THAT, YES# I N  MR. KHORAMAfS LABORATORY HE HAD DONE PCRm 

OUT OF DOCTOR KHQRAWArS LABORATORY. SINCE DlJ PONT’S PILfD ITS 

S U I T  I T  HA5 BEEN SUCCfSSFUL IN GETTING A SMATTERING OF 

SCIENTISTS TO S I G N  ON TO THE NOTION THAT PCR IS THE SAME A5 WHAT 

WAS GOING ON IN DOCTOR KHORAHA’S LABORATORY. 

LET ME G I V E  TOW ONE MURE EXAMPLE OF THAT- ONE OF THE 

SCIENTISTS YHOSE DECLARATIONS THAT DU POMT PRESENTED TO THE 

PATENT OFFICE WAS A SCIENTIST WAM€D SAMBROOK, AND DOCTOR 

SAMBROOK WAS OME OF A GROUP OF THREE SCIENTISTS WHO FROM TIHE TO 

TIM€ WROTE A LARGE HANCrAL OF ALL THE USEFUL TECHNIQUES THAT 

BIOTECHHOLOGY MIGHT -- PEOPLE WORKING I N  8IO7ECHMOLOGY M I G H T  

NEED). AND THESE CHARGED CONPEMDIUHS OF TECHNIQUES WERE 

PUBLISHED I N  1982, THEN MUCH fXPANDED V E R S I O N  I N  1989, 

NOWc IN 1932 PCR WASN‘T I N  THE MANUAL. IN 1988 THERE’S 

A WHOLE CHAPTER IN THE MANUAL ABOUT I T *  DOCTOR SAMBROW AND H I 5  

CO-AUTHORS WROTf A PREFACE I N  WHICH THTY POINTED OUT THAT NEW 

SECTIOHS HAD BEEN ADDED TO THE 1989 HANUAL TO DE& WITH RECENTLY 

INVENTED TECHNIQUES, SWCH A5 AHPLIFICATION OF DNA BY THE 

FOLYMERSE CHAIN REACTION. 

NOW# SOMETIME AFTER DOCTOR SAMBROOK WROTE THAT YOU’LL 

SEE HE BEGAN TO SERVE AS AN EXPERT FOR DU POHT AND HE THEN TOLD 

THE PATENT OFFICE THE NEXT YEAR I N  1990 THAT# IN FACT, PCR 
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WASN'T RECENTLY INVENTED AS HE SAID THERE I N  THE PREFACE- , HE'LL 

SAT PCR WAS OLD, I T  WAS I N  THE ARTICLES FROM TH€ 1970'5 FROFt THE 

KHORAHA LABORATORY. 5 0  THAT'S THE K I N D  O f  CHANGED VIEW OF 

SCIENTISTS THAT HAPPENED AFTER OU FONT DECID€D TO FILE THIS S U I 1  

MID YOU'LL SEE SEVERAL EXAMPLES OF THAT. 

HOW, DURING THE T IME OTHER REAL WORLD EVIDENCE YOU'LL 

I f A R  WILL B €  REAL WORLD fVIDENCE ABOUT THE RELATlONSMIP OF 

WENZfS AND THE T I M E  PERIODS THAT HAPPEN BETWEEN THEM- LET ME BE 

j P E C Z F I C .  DOCTOR KHORANA D I D  HIS WORK BACK IN THE EARLY 1970r5,  

ZND WE'VE GOT VARIOUS INDICATIONS HERE. THIS  IS THE OAT€ WHEN 

IOCTQR KJELL KLEPPE HAD SOME NOTEBOOK ENTRIES T M T  DU PONT IS 

;OING TO PRESENT AS BEING EVIDENCE Of PCR. 

THIS IS THE DATE OF PUBLICATION OF THE F I R S T  OF THE 

kRTICLESc THE ARTICLE THAT'S CALLED KLEPPE ET A l l ,  1 7 ' s  I N  1971- 

rHESE VARIOUS KHORANA ENTRIES COMTTNUE THROUGH 1973 OR 1975, 

'HEN THEY END, 

NOWc EVEN I F  ONE ASSUMES THAT I N  1975 SOM€THING WAS 

IlSSING TO MAKE PCR CONVENIENT OR EASY, TIME PA5SES AND WE GET 

fAS AVAILABLE TO ANYONE WHO WANTED ITr AND YET S T I L L  NmODY IS 

I O I N G  PCRc 

WE COME TO 1983 AND THAT I S c  AS I TOLD YOW EARLIeR, WAS 

MEN HR, HULLIS HAD HIS INSPIRATION AND D m  THE FIRST PCR 

EXPERIHENTSm STILL NOBODY I$ DOING PCR FXCEPT THE SCI€NTISTS AT 
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CETUS. BETWEEN 1983 AND 1985 THE S C I E N T I S T S  AT CETUS HADE PCR 

INTO A SIMPLE EASY TECHNIQUE- THEY DEVELOPED *A RECIPE FOR DOING 

I f -  STILL NOBODY ELSE WAS DOING PCR EXCEPT THE SCIENTISTS AT 

CETUS. 

Ibl DECEMBER 1985 THE ARTICLE WAS PU6LTSHED IN SCIENCE. 

5UDOENLY YOU'LL SEE THERE'S AN EXPLOSION OF USE OF PCR* THERE'S 

TI-€€ KXND OF LAUDATORY COMMENTS WE'V€ SEEN, PCR STARTING WITH 

THIS PU3LICATION I N  1975, QUICKLY IS THE ARTICLES PUT TT 

?EVOlUTIONIZES BIOLOGY. I T  REVQLUTIONIZES THE APPROACH THAT 

'EOFLE WORKING IN THIS fIECD C A N  TAKE BECAUSE I T ' S  SUCH A SIMPLE 

'OWERFUL TECHNIQUE* YET, THROUGHOUT ALL THIS TIME MHEN YQU'RE 

;DING TO HEAR FROM WITNE'SSES PCR WAS KNOWMs NOBODY I S  D Q I W  IT4 

NUWr IT CERTAINLY I S N ' T  TRUE THAT TH€RE WAS NOBODY 

W R I N G  THAT T I M E  WHO COULD HAVE BENfFITED FROM PCR. YOU"L1 HEAR 

'ROM SOME SCIENTISTS WHQ WILL TELL YOU HOW DESPERATELY THEY 

:OULD HAVE USED THE TECHNIQUEP WHAT PCR D O f S i  

AGAIN,  I'M JUST GOING TO CHOSE ONE EXAMPLE. DOCTOR 

:RENCH ANDERSON IS THE HEAD OF A LABORATORY AT THE NATIONAL 

NSTITUTES UF HEALTH I N  WASHINGTON D.G. I T ' S  A GOVERNHENT 

.ABORATORYm QOCTOR ANDERSON IS A RARE INDIVIDUAL W E N  AMOMI; THE 

lORFD CLASS SCIENTISTS YOU'LL SEE XH THIS COURTROOM* 

HE FOR YEARS AND YEARS AND YEkRSr LONG BEFORE EVEN 

:ONCEIVABLY WAS POSSIBLE HAS SYRUCGLED TO BRING TWETHER THE 

\ ITS  AND PIECES OF BIOfECHNOLO6Y WHICH MIGHT BE USED TO TREAT 

; f N T I C  DISEASES.  NOT JUST TO DETECT THEM L I K E  THE CETUS 
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SCIENTISTS AND OTHERS WERf DOING, BUT T O  ACTUALLY DO.TREATMENTr 

G€WE THERAPY TREATMENT, 

YUU'LL HEAR FRW DOCTOR ANDERSON I T  NOW APPEARS HE'S 

HOPEFULLY ON THE VERCE OF SUCCESSESr RECEIVED CONSENT FROM THE 

FOOD AND DRUG ADMINISTRATION TO ADFIINISTER THE F€RST OF THESE 

THERAPIST TO A YOUNG G I R L  WHO'S SUFFERING FROM SKIDS, THE IMMUNE 

SYSTEM D I S E A S E  THAT MAKES C H I t D R f N  SUBJECT TO INFECTION AND 

DEATH* 

NOW, DOCTOR ANDERSON WILL TELL YOU THAT AS HE STRU6GLEO 

TO PUT TOGETHER THE B I T S  AND P I E C E S  NfCESSARY TO DO EEME 

THERAPY, ONE OF THE BIG HOLES WAS wvrw A DETECTION METHOD HE 

COULD USE SO HE COULD TELL WHETHER OR NOT THE THERAPY WAS 

HORKING. ME NEEDED SWlEMINC SO H€ COULD TAKE A SAMPLE FRW THE 

PATIENT AND AMPLIFY I T  UP TO HUGE QUkFlTITIE5 WITH THE RESULT 

THAT HE COULD DET€CT THAT HE WAS ACTUALLY GETTING S M E  RESULTS* 

Hf'lL TEFL YOU THE ABSENCE OF SUCH AN M P L I F I C A T I O N  TECHNIQUE 

WAS A BIG PROBLEM.  

NOW, DOCTOR ANDERSON CERTAINLY KNEW ALL A3OUT THE K I N D  

QF PRIMER EXTENSION R€ACT€ONr THE REPLICATION REACTIONS THAT 

WERE GOING ON I N  THE EARLY 1970'5- IN FACT# HE PU3LISHED SOME 

REPLICATION REACTION WORK H I M E L F *  HE USED PRIMER E X f i 3 S I O N S  I h  

H I S  WORK REPEA'FLVa HE ENOUGH HUW TO DO THEM- H I S  PEOPLE €N HIS 

LABORATORY D I D  THEM ROUTINELY. 
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FACT, HE'LL TELL YOU HE WAS ABSOLUTELY CONVINCED ET WAS 

HE'LL TELL YOU H€ WAS SO CONVINCfD I T  WAS IMPOSSIBLE,  

EVEN AFTER HE READ THE ARTICLE THAT THE CETUS SCIENTISTS 

PU3LISHED HE THOUGHT THEY HADE A MISTAKE, HE THOUGHT THERE WAS 

5WiETHING WRONG WITH THEIR DETECTION S Y S T H  AND WIND UP B f I N G  

EMBARRASSED FOR PUBLISHING WHAT HE THOUGHT TO BE A RIDICULOUS 

CLAIM. 

I N  T I M E  DOCTOR ANDERSON WAS CONVINCED, ONE OF THE 

P E O P L E  WHO WORKED I N  H I S  OWN LABORATORY AND D I D  PCR AND REPORTED 

BACK TO H l H  I f  REALLY WORK* NOW, DOCTOR ANDERSON L I K E  THOUSANDS 

OF OTHER SCIENTISTS USES PCR IN HIS LARORATORY I H  ORDER T O  

ACCOMPLISH H I S  WORK* 

LET HE ME TALK FUR A MINUTE ABOUT SPECIFICALLY WHY PCR 

IS S O  IMPORTANT+ HQWr AS W€'V€ TALKED ABOUT THE I D E A  OF HAYING 

A PRTM€R EXTENSION REACTION WAS WELL-KMQWN FROM THE EARLY 

1970 '5 ,  THAT'S THE KIND OF WORK DOCTOR KHORANA PUBLISHED. IT 

WAS KNOWN THAT YOU COULD USE A PRIMER EXTENSIOPI REACTION TO COPY 

A STRAND OF DNA, 

BUT THERE'S AN IMPORTANT DIFFERENCE. THE PRIMER 

!EXTENSION REACTTONc THE R f P A I R  REPLICATIONS REACTIONS THEY WERE 

CALLED BACK THEN, COPIED STRANDS ONE AT A f€ME- S Q  YOU MAKE 

COPY AND THEN YOU GO 8ACK TOUR ORIGINAL TEMPLATE# FROM THE 

ORIGINAL TEMPLATE YOU MAKE ANOMER COPY- TH€N YOU DO ANOTHER 
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SO AFTER O N E  CYCLE YOU GET TWO COPIES,  AFTER TWO 

C Y C L E S  YOU HAVE THREE C O P I E S ,  THE ORIGINAL PLUS THE TWO YOU 

MADE+ PCR IS DRAMATICALLY DIFFERENT AND PARTICULARLY ONCE YOU 

GET INTO THE NUMBERS L I K E  F I V E  OR TEN, WE HAVE A CHART WHICH 

stlows THIS ,  

THE CHART ON YOUR LEFT SHOWS WHAT HAPPENS IN AN 

AMPLIF ICATION.  YOU CAM SEE THAT -I HATBE WE COULD SET THESE UP- 

YOU CAN S E E  THAT YOU HAV€ OME STRAND TO BEGIN W I T H  AND AFTER ONE 

CYCLE YOU GOT THE ORIGINAL STRAND PLUS ONE. AFTER TWO CYCLES 

YOU'VE COT THE O R I G I N A L  STRAND PLUS TWO, 

TH€M M O V I M G  DOWN AFTER TEN CYCLES YOU GOT THE ORIGINAL 

STRAND PLUS TENc AFTER 30 CYCLES YOU GOT THf ORIGINAL STRAND 

PLUS 30 C O P I E S c  SO G O I N G  THROUGH 30 CYCLES IS G I V I N G  YOU 31  

COPIES.  NOW, PCR IS QUITE DIFFERENT. 

AND WH4T HAPPENS IN PCR IS THAT AT 1EAST THE AMOUNT OF 

STRANDS YOU H M E  DOUBLES I N  EVERT CYCLE. SO I N  THE FIRST ROUND 

A G A I M  YOU MAKE OHE AND HAVE TWOs BUT AFTER THE SECOND CYCLE 

YOU'VE G O T  FQURr AFTER THE NEXT CYCLE YOU'VE COT €ICHTc AND ALL 

THAT ONCE YOU CET TO TEN CYCLES 3ECAU5E THEN INSTEAD OF HAVING 

11 STRANDS YOU GOT ~ , O O O  AND AFTER 20 C ~ C L E S  INSTEAD OF HAVING 

2 1  STRANDS YOU HAVE APPROXIMATELY A HiLLIaFI AND AFTER 30 CYCLES 

WHICH I5 ABOUT THE PRACTICAL L I M I T  OF PCR, IMST€AD OF 31 STRANDS 

YOU HAVE SOMETHING L I K E  A B I L L I O N  COPIES.  THAT IS ENORMOUSLY 

POWERFUL AMPLIFICATION TECHNIQUE. 

NOW, THIS  IS WHAT THE CETUS PATENT, W n 9 f  MAKES TH€ 

. .  . . .  ........ . 7-1 . - .---.- -.--"" ....... ' '. -----. . . . . . . . . . .  . . .  . . . . . .  . . . . .  . . . .  . .  . .  - - ,. 
. .  . .  . .  

------:, ' , . .  
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AMPLIFICATION EXFONENTIAL IN PCR, 15 1 M T  I N  EACH CYCLE OF PCR 

THE PRODUCT THAT YOU MADE fROP1 THE PRIOR CYCLE IS USED AS 

TEHFLATE I N  THE NEXT CYCLE+ S O  IN THE FIRST CYCLE YOU USE YOUR 

ORIGINAL DNA AND MAK€ ONE COPY, 

I N  THE NEXT CYCLE BOTH OF THOSE STRANDS, THE ORIGINAL 

ONE AND THE COPY ARE BOTH COPIED AND SO AFTER THEY'RE EACH 

COPIED YOU 6OT FOUR. I N  THE NEXT CYCLE EACH OF THOSE FOUR IS 

COPIED AHD YOU EET EIGHT, AND YOU G€T TO NUMBERS L I K f  1 r O O O r  A 

MILLION,  A 31LLIONr BECAUSE TK4T'S THE POWER OF MULTIPLYING 7WO 

B Y  ITSELF TEN TIMES, 20 TIMES, 30 TIMES- 

HOW, WHAT CETUS PATENTED WHEN I T  PATENTED PCR WAS NOT 

THE USE OF A PRIMER EXTENSION REACTION TO MAKE A COPYc BUT THE 

U S E  OF A REACTION WHICH USES THE PRODUCT OF EACH CYCLE 1.W ORDER 

TO BE TEMPLATE AND LATER CYCLES W I T H  THE RESULT THAT YOU GET 

EXPONENTIAL AMPLIFICAT€QN. AS YOU WILL SEE THE CLAIMS AND HAVE 

THEM ANALYZfD FUR YOU THIS  WILL BECOME VERY CLEAR TO YOU. 

LET US JUST SHOW YOU THE ONE PATENT, THE BASIG 

AMPLIFICATION PATENT AS AN EXAMPLE. THIS IS A PATENT CLAIM 

WHICH AS I T  SAYS COVERS THE PROCESS FOR A M P L I F Y I N G  AND I T  

AMPLIFIES AT LEAST ONE S P € C € F I C  NWCL€IC A C I D  SEQUENCE, THAT I5 

YOU GOT A TARGET OUT THERE THAT YOU'RE T R Y I N G  TO AMPLIFY AND 

T H I S  5 P E C I f I C A L L Y  COPIES WWT I T  IS YOU'RE TRYING TO COPY, 

WELL# I f  WILL BE AN'XM.PORfANT POI'NT LATER. I f  MAKE5 

THAT COPY I N  AWAY SUCH THAT THE PRODUCTS SYNTHESIZED I N  WE 

C Y C L E  IS SEPARATED FROM ITS OTH€:R HALF AND THEM THAT PRODUCT CAh 
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SERVE A5 A TEHPLATE I N  LAT€R ROUNDS AND THE CLAIM GOES ON THEN 

TO THE NEXT CYCLE AND SAYS IN THE LATER RWND 'YOU, I N  FACT, USE 

THE PRODUCT THAT WAS SYNTHESIZED ABOVE IN ORDER TO PRODUCE 

ANOTHER STRAND. 

THAT IS THE C l A I M S  SPECIFICALLY R € A D  ON THIS 

EXPONENTIAL CW'fING TECHNIQUE, NOT LINEAR BUT ONLY EXPONENTIAL. 

THE ONLY KIND OF COPYING THAT COPIES WITHIN THE PCR PATIENT A 

COPYING EXPONENTIAL I T  USES THE PRODUCT OF QNE STRAND AS 

TEMPLATE I N  LATER R€ACTIONS, I T r S  A POINT YOU'LL HEAR WS AND 

OUR WITNESSES TALKING A LOT ABOUT- 

NOW# AS LONG AS I ' V E  GOTTEN INTO THf PATENTS LET ME SAY 

A F€W WORDS ABOUT T H E  PATENT PROCESS AND WOW WE GOTTEN TO WHERE 

WE ARE, THE ORIGINAL PATENTS WERE ISSUED BY THE UNITED STATES 

PATENT AND TRADEMARK OFFICE IN 1987 AND YOU'LL HEAR HOW THE 

PROCESS IHVOLVED ABOUT TWO YEARS. 

THEY WERE FILED I N  1985 AND THEN THERE WAS VARIOUS 

COMMUNICATIONS BACK AND FORTH BETWEEN THE CETUS LAWYERS AND 

SCIENTISTS AND THE PATENT EXAMINER AND I N  THE END THE PATENT 

EXAMINER DECIDED THE CLAIMS THAT ARE I N  THESE PATENTS ARE PROPER 

UNDER THE LAW. 

YOU'LL HEAR THE PATENT EXAMINER WHO MADE THAT DECISIO& 

IS AN EXPERT. HE'S AN EXPERT BOTH I N  PATENT LAW AND ME'S AN 

EXPERT SCIENTIST# A MAN WHO WIH5ELF HA5 A PHD- 

AND AFTER H I 5  CAR€FUL REVIEW THIS EXPERT SCI€NTISTS HIS 

NAME I5 DR+ MARTINELL CONCLUDED THf CETUS CLAIMS PROPERLY WERE 
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EXAMINERS AT THE PATENT OFFICE ON THAT QUeSfION- 5 0  IN A VERY 

UP FRONT WAY HOFFMAN-LA ROCHE VENT TO THE PATENT OFFICE AND S A I D .  

WE ARE CETUS' LECENS€.E, DU PONT HAS FILED A LAWSUIT I N  WHICH I T  

C L A I M S  THESE WRITTEN PUBLICATIONS INVALIDATE THE PATENT+ WE 

WANT T O  KNOW YOUR VJ€W5* PLEASE Re-EXAMINE THE PATENT AND TELL . 

U5 HHETHER OR NOT I T  Its VALID IN LIGHT OF THESE PUBLICAtfONS 

FROM THE KWRANA LABORATORY* 
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PATENTABLE AND HE ISSUED THE PATENTS- 

H W c  YOU'LL HEAR THAT THAT IN IT IAL  APPLICATION WAS 

FILED WITH REFERENCE TO PRIMER EXTEMSION REACTIONS, BUT HOT 

SPECIF ICALLY tO DR+ KHORANATS WORK, AND THAT'S BECAUSE NO ONE 

KN'EW AT THE T I M E  Dtl PONT WAS GOING T O  LATER HAKE THE CLAIM THAT 

I T  WAS THE KHORANA WORK WHICH INVALIDATED THf PATENTS- 

WHAT COULD HAVE BEEN A VERY.DIFFICULT ISSUE FOR US, 

THOUGHr IS NOT, THAT'S BECAUSE THf PATfNT OFFICE WAS 

S P E C I F I C A L L Y  ASKED, DOES THIS KHORANA WORK HAKE A DIFFERENCE AND 

THEY SPECIF ICALLY ANSWERED, NO, I T  DOESN'T- 

THAT C A M  ABOUT UNDER A SPECIAL PRUCEDURE THAT CONGRESS 

CREATED CALLED THE RE-EXAHINATION PROCEEDING THERE E R E  TWO OF 

THEM HERE. THE F IRST WAS BROUGHT B Y  CETUS LICENSEE flO'FFHAM-LA 

CERTAIN PUBLICATIONS INVALIDATED THE PATENT- 

HOFFMAN-LA ROCHE WANTED TO GET THE VIEWS OF THE EXPERT 
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I T c  TOO, WANTED TO GET THE VIEWS OF THE EXPERT AT THfE PATENT 

O F F I C E .  SO IT ,  TOO# FILED THE RE-EXAMINATION bEQUEST= IN THAT 

REQUEST DU POMT WAS ENTITLED TO FILE WHATEVER m r m D  ART IT 

WANTED. I T  CHOSE WffAT I T  WANTED TO FILE AND IT CHOSE WHAT I T  

WANTED THE PATENT OFFICE TO RULE ON. 

I T  CHOSE HOT THE NSF GRANT PROPOSAL THAT DU P O W  WILL 

B E  PUTTING I N  EVIDENCE IN THIS LAWSIJITr I T  CHOSE ANOTHER GRANT 

DOCUMENT. DOCTOR KHORANA'S LASORATORY AND THE PATEMT OFFICE 

S A I D  THE OTHER GRANT DOCUMENT DOESN'T INVALIDATE THE PATENTF BUT 

THE PARTICULAR ONE THAT'S INVOLVED IN THIS SUIT  WAS NOT PUT 

BEFORE THE PATENT OFFICE BY DU PONTa 

I T  ALSO WASN'T PUT BEFORE THE PATENT OFFICE B Y  

HOFFMAN-LA ROCHE BECAUSE I T  WASN'T PART OF THE ISSUES I N  THIS 

LAWSUIT  AT THE T IME THAT HOFFMAN-LA ROCHE WENT TO THE PATENT 

OFFICE AND SAID THESE ARE THE P R I M E D  PUBLICATIONS THAT DU FONT 

IS ARGWINC INVALIDATE THE PATIENT, 

NOW# I N  THE FIRST Sf€P I N  THE PATIENT WFICE THE PATENT 

EXAMINER LOOKS AT THE NEW MATERIAL THAT'S SUBMITTED* IN THE 

FIRST STEP 15 f O R  TH€ PAT€MT EXAMINER TO ASK IS THERE ANY 

SUBSTANTIAL LIKELYHOOD THAT A REASONABLE PATENT EXAMINER COULD 

FIND THAT THIS MATERIAL WWLO HAV€ AN EFfECT ON THE VALIDITY OF 

THESE PATENT CLAIMS. 

AND THE mEow APPARENTLY IS# if: IT DOESN'T PASS THAT 

TEST, NO REASONABLE PATENT EXAMlNER COULD THINK THEY WERE 

YATERIAL THfY'RE NOT GOING TO 60 W I T H  I f  AND REQUIRE A STATEMENT 
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FROM THE PATENT OWNER I N  OTHER PROCEEDINGS, YOU'LL HEAR THAT I N  

THE HOFFMAN-LA ROCHE PRQCEEDING AND ItU THE DLI FONT PROCE€DING, 

AT T H I S  VERY F IRST STEP THE ONLY QUESTION IS COULD ANY 

REASONABLE EXAMINER THINK THIS, MOST OF DU PONT'S AR6UHENTS WERE 

THROW OUT, INCLUDED IN THE STUFF THAT WAS THROWN OUT WAS EVERY 

SINGLE ARGUMEW I T  WOULD HAVE BEEN O B V I O U S  TO ONE ORDIMARILY 

SKILLED I N  THE ARTr BASED UPON THE KHORANA PUBLICATIONS f a  DO 

PCRm TH€Y WERE THROWN OUT A T  THIS VERY F IRST STAGE BY THE 

EXPkRTS I N  THE PATENT OFFICE. 

N N r  AFT€R THIS FIRST S T S E  CETUS WAS ENTITLED TO F I L E  

I T S  PATENT OWNERS STATEMENT AND I t  FILED OHEs I T  FILED I T  flb THE 

HOFFMAN-LA ROCHE PROCEEDING- BY THE T I M €  TH€ DU PONT PROCEEDING 

HAD GOTTEN TO THE POINT WHERE CETUS COULD FILE ONE, THE TWO WERE 

IDEMTICAL,  THE PATENT EXAMINER HAD S A I D  THEY WERE THE SAME. 

BECAUSE THEY WERE THE SAHE THERE WAS 03VIOEJSCY NO POINT I N  

FILING A SECOND IDENTICAL PATENT OWNERS STATEMEPIT AT TWiS POINT 

TO MAKE SURE THE RELEVANT ARCUMENTS MERE ALL PUT TOGETWR AND 

DECrDED AT ONCE. 

CETUS ASKfD THE TWO PROCEEDINGS 8 E  COMBINED THAT 

INSURED I N  DECIDING THE HOFFMAN LA ROCHE PROCEEDING a L  THE DU 

PONT ARGUMENTS WOULD BE CONSIDERED, ALL THE MATERIAL DU PDNT PUT 

BEFORE THE PATENT OFFICE WWLD BE COHS€bERED, THERE INCLUDED 

THE VARIOUS PUBLICATIONS, $ M E  PATENTS, THE GRANT DOCUHENT THEY 

CHOSE A T  THAT TIME AND ALSO SOME WRITTEN TESTIMONY FROM SOME 

SCIENTISTS THAT I T  RECRUITED. 

J A M S  YEOMRMS, OFFICIAL REPORTER, U$DC, 415-863-5179 
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ONE OF THOSE SCIENTISTS WAS DOCTOR SAMBROOKr THE-HAN 

WHO WROTE THE PREFACE T O  TflE BOOK WE L09KED AT A MOMENT A G O .  

THE OTHER IS DOCTOR ARTHUR KORNBERG THE STANFORD SCiENTISTS WHO 

HR* F I G G  HAS INDICATED IS 'GOIMG T O  BE TESTIFYING HER€ AT TRIAL,  

5 0  THE PATENT OFFICE LOOKED AT ALL OF THISr  INCLUDING 

THE TESTIMONY FROM THE SCIEbilTISTS THAT DCI PONT PUT 5EFORE I T  AND 

THE PATENT EXAMtNER DECIDJED NONE OF TH15 MATTERS, THE PATENTS 

ARE STILL VALID. 

SO THE PATENT OFFICE ISSUED WHAT ARE CALLED 

RE-EXAMINATION CERTIFICATES+ THESE RE-EXAMINATION CERT€FICATES 

DO TWO THINGS THAT ARE IMPORTANT FOR WHAT I ' M  TALKING ABOUT 

FIRST,  THEY LIST THE SPECIFIC ART THAT THE PAT€NT 

O f F I C E  HAS CONSIDERED, HERE YOU SEE THERE'S THE KL€PPE ARTICLE# 

HERE'S THE THE ARTICLE AND HERE'S THE VARIOUS OTHER PIECES O F  

ART T M T  DU FONT CHOSE TO DECIDE AT THAT TIME. 

THERE'S ALSO ANOTHER ARTICLE BY DOCTOR KHORANA WHICk 

WAS INVOLVED 3ACK THEN. BASED UPON ALL OF THAT THE PATENT 

EXAMINER IM THE PATENT W F I C E  DECIDED THAT A t 1  OF THE CLAIMS ARE 

CONFIRMED, HERE I T * S  ONE THROUGH 26 AND THERE ARE 26 CLAIMS* 

NOW, THE PATENT UFFICE DIDN'T SWST HAVE DOCTOR 

MARTINELL EXPERT EXAflXNER LOOK AT THIS,  YOU'LL HEAR TWT IN 

SIGNED THE D E C I S I O N  WHICH LED TO THE ISSUANCE OF THL5E 

CERTIF . . .  i GATES, . .  
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YOU'LL HAVE A CHANCE TO SEE THE OPINIDHS OF THE PATENT 

EXAMINER AND H I S  SUPERVISOR AND THEIR D€TAILED EXPLANATIONS AND 

TECHNICAL TERM5 OF WHY I T  I S  THAT THE ART FROM THE KHORANA 

LABORATORY JUST DOESNrT EQUAL PCRc 

I N  GENERAL WH4T YOW*LL HEAR THEM SAY IS THAT THE 

MATERIAL FRWl THE KHORANA LABORATORY IS VA6UEr GENERAL AND IT'S 

IPIPOSSLBLE TO TfFL FROM I T  EXACTLY WHAT WAS DON€* BUT iT 

CERTAINLY I S N ' T  POSSIBLE TO USE THAT TO DO PCR, I T  WOULD NOT 

HAVE BEEN POSSIBLE FOR ONE ORDINARILY SKILLED I N  THE ART TO HAV€ 

USED THAT VAGUE AMBIGUOUS LANGUAGE I #  THOSE ARTICLES TO DO PCR 

BACK AT THE TIHE I N  1.984 WHEN CETUS MADE I T 5  INVENTION. 

NOW, I T ' S  ALSO TRUE YOU'LL H€AR THAT THE PAT€NT OFFICE 

D I D  NOT CONSIDER THE EXPERIMENTS THAT WERE DONE AND WERE NEVER 

PUf INTO AMY PUBLICATION- THESE WERE THE EXPERIMENTS THAT WERE 

DONE FIRST B Y  DOCTOR KLEPPE AND THEN B Y  DOCTOR MOLTNEUX+ 

EXPERIMENTS DOCTOR KHORANA AND H I S  COLLEAGUES DECIDED DIDN'T 

MERIT PUBLICATION. THAT THEY D I D N ' T  COME UP TO THE STANDARDS OF 

R E L I A B I L I T Y ,  ACCURACY, REPRODUCABILI'fY TO BE PUBLISHABLE 

EXPERIMENTS- 50 IN AoDITIOtrl TO THE PRINTED MATERIAL DU FONT 

WILL PRESENT EVIDENCE OF TH€SE fXPERXHENTSc I T ' S  TRUE THE 

PATENT OFFICE D I D  MOT CONSIDER THEM- 

WHAT YOU'RE W I N 6  TO SEE I5 THAT THE EVIDENCE OF THESE 

EXPERIMENTS CERTAINLY NO MORE CWFELLING THAN THE DESCRIPTIONS 

I M  THESE ARTICLES AS EVIDENCE THAT PCR WAS EYER DONE IN DOCTOR 

KHORANA' 5 LABORATORY* 
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L I K E  DU PONT, I N  A D D I T I O N  TO THE REAL WORLD EVIDENCE 

WE'LL BE PRESENTING TO YOUc WE WILL BE PRESENTYMG S N E  EXPERT 

WITNESSES* SOME WITNESSES WHO WILL COME T O  YOUp R E V I W  THE 

ARTICLES, REVIEW THE EXPERIHENTS AND TELL YOU WHAT THEY MEAN AND 

WHAT THEY DON'T HEAN. 

ONE OF THESE SCI€NTISTS IS A VERY SPECIAL PIERSON- 

THERE'S A 5  LAROWTORY IN EWLAND fH4T I S r  IF  YOU WILL, THE BIRTH 

PLACE OF BIOTECHNOLOGY. 17 IS AT THIS LABORATORY I N  ENGLAND 

CAMBRIDGE WHERE OOCTOR WATSON AND DOCTOR KLUG FIGURED OUT THE 

STRWCTURE OF DNA. 

THEY F I G U R E D  OUT I T  HAD THESE BUILDING BLOCKS THAT F I T  

TOGETHtER. TH€Y fL6URED OUT THE BASE P A I R I N G .  THEY FIGURED OUT 

I T  ACTUALLY WRAPS ARWND ITSELF IN A HELICAL STRUCTURE. 

THIS LABURATORY HAS AMONG I T 5  ALUMNI A SERIES OF P€OPL€ 

WHO WERE AWARDED MOBEL P R I Z E S  FOR THE WORK THEY DID THERE, I T ' S  

THE HOST IMPORTANT BIOTECHNOLOGY LABORATORY I N  THE WORLD WITHOUT 

DOUBT- THE HEAD OF THIS LABORATORY IS A SCIENTIST NAMED S I R  

AARON KLUL HENS ONE OF THE Hmr NOBEL PRIZE WINNERS FROM THE 

LABORATORY 

DR. K L W ' S  TESTIMOM WILL BE PRESENTED TO YOU. DOCTOR 

K L U G r S  HEALTH DIDN'T ALLOW HIM T O  COHE TO SAN FRANCISCO, SO ONE 

OF THE DlJ FONT LAWYERSs ONE OF MR, FICG'S PARTMLRS AND I 

TRAVELED TO CAMBRIDGE TO GET H I 5  TESTIWNY. AND WE D I D  THE 

USUAL QUESTION AND ANSWER FORHAT, I T  WAS ALL WRITTEN DOWN AND 

WE'LL HAVE A CHANCE TO READ THAT TO YOU, 

9 
JAMES Y€oM;ANSs OFFICIAL REPORTERr USDC, 415-863-5179 
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ANOTHER OF THE SCIENTISTS WHO WILL BE PRESENTING. IS DR, 

3 A H f S  DAHLBERG. DR. DAHLBERG IS A PROFESSOR AT TH€ UNIVERSITY 

OF WISCOHSINc A flAN WHO HAS BEEM CHOSEN BY HIS PEERS TO LEAD 

VARIOUS CONFERENCES I N  W E  BlOTECWMOtOCY f I E L D *  HE'S A 

SCIENTIST WHO. USED TO COLLABORATE WITH DRm KtlORANAo 

IN FACT, YOU'LL SEE DR. KHURANA SAYS THAT THE PRINCIPLE 

BEHIND R E P L I C A T I O N  REACTIONS I5 A PRINCIPLE THAT WAS BEING USED 

OR WAS B E I N G  USED I N  THE WORK THAT DR* DAHLBERG WAS OOIMCm 

DR. DAHLBERG WILL 8 E  HERE AND HE WILL ANALYZf !=OR YOU 

r N  DETAIL THE EXPERIMENTS THAT WERE DONE AND THE EVIDENCE OF 

THOSE EXPERIMENTS T W T  YOU'LL SEE. 

WHAT THESE SCIENTISTSs DR. KLUG, DR* DAHLBERG AND S M E  

OTHERS, WILL TEFL YOU WILL BE CLEAR AND WHEQUIVOCAL AND I T  WILL 

B E  TH152 DR. HULLIS INVENTED PCR. THEY'LL TELL YOU THAf PCR 

WAS NOT OBVIOU-5 AT THE T I M E  TWT I T  WAS INVENTED B Y  DR* MULLIS 

I N  1984, 

THEY'LL TELL YOU THAT THIS WORK THAT WAS DONE IN DR. 

KHORANA'S LABORATORY# W M € T E R  I T ' S  REFLECTED IN ARTICLES, 

LETTERS, OR WHETHER I T ' S  R E F & E C f E D  IN THE € V I D E W E  WE HAVE I M  

THE EXPERIMENTS, DOES NOT SHOW PCR WAS DOHE AND COULD NUT HAVE 

BEEN USED B Y  S C I E M T I S T S  I N  1984 OR ANY OTHER TIME TO FISURE OUT 

HOW T O  DO PCR. 

INDEED YOU'LL HEAR f R M  THE SCIENTISTS THAT TH€ DU PONT 

ARGUMENTS ARE BASED UPON GROSSLY OVERSIMPLIFY€$4$ PCR AND WHAT I T  

TAKES TO MAKE PCR WORK. THERE ARE MANY PROBLEMS THEY'LL TELL 
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YOU THAT WOULD HAVE PREVENTED ANYONE FROM JUST S ITT ING DOWN WITH 

THE K I N D  OF VAGUE THINGS I N  THESE ARTICLES AND TRYING TO DO PCR. 

' THE PROEl€MS IN FACT WERE REASDNABLV WELL-KNOWN. THEY 

HAV€ TECHNICAL TERMS L I K E  PRIMER, STRAND SWITCHlNGq THEY HAD 

PROBLEMS RE ANNEALING OF COMPLIHENTARY STRANDS, THINGS L I K f  

THAT, THINGS WE WILL SHOW YOU THROUGH OUR SCIENTISTS IN WHAT WE 

HOPE W I l L  BE A CLEAR ANI) SIMPLE EXPLANATION. 

WHILE THE PRmLEMS HfRE WELL-KNOWN, THE SOLUTIONS WERE 

NOT KNOWN. THEY WEREN'T KNOWN U M I L  TH€Y WERE EXPLAINED BY DR- 

MUI;LIS AND EXPLAINED .FIRST I N  THE PRINTED PUB-LICAT.1ON I N  THE 

DECEMBER 1985 ARTICLES, TH€N EXPLAINED IN MORE DETAIL IN THE 

PATENTS THAT ARE I N  YOUR BOOK. 

ONE LAST POINT ABOWT THIS WORK FROM DOCTOR KHORAMA'S 

LABORATORY, THEN ItM ALMOST DOME- THAT POINT IS THIS? THE 

EVIDENCE THAT WILL 3E PUT BEFORE YOU WHAT HAPPENED I N  DR* 

KHORANA'S LABORATORY IS VERY INCOMPLETE+ IT'S INCOMPLETE 

THROUGH NO FAULT OF ANYONE REALLY, BUT I T  IS INCQHPLETE- 

THE NOTEBOOKS OF DR. M U L L I S  WHICH WOULD HAVE SHOWN THE 

DETAILS OF WHAT HE D I D  ARE JUST GONE* NO ONE KNOWS WHAT 

HAPPENED TO THEM. $ 0  THERE ARE NO DIETAILED RECORDS OF DR* 

MULLIS NEW WORK A T  ALL, 

DRI KLEPPE, AS HR- FICG POINTED OWTI UNFORTUWTELY D I E D  

A COWPLE OF YEARS AGO- DR, KHORANA HAS CHOSEN NOT TO TESTIFY# 

SO WE WON'T HAVE THE B f N E F I T  OF H I S  RECOLLECTION AND VIEW5 ON 

THE5 E 5 lB J ECTS 

JAMES rEcwmsc UFFICIAL REPORTER, USDC, 415-863-5179 
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THIS  INCMPLETE RECORD IS NOT G O I N G  TO PRESENT ANY 

CLEAR AND CONVINCING WIDENCE THf EXPERIMENTS ,DOME IF4 THAT 

LABORATORY CONSTITUTED PCR, WHAT YOU ARE 601NG TO SEE AS TO THE 

GRANT PROPOSALS I S  THAT THERE W€RE A 5ERTfS OF R€PDRTS B Y  DR- 

KHORANA TO THE COVERHMENT ABOUT H I S  WORK- 

YOU w r u  SEE THAT IN NOME OF THOSE REPORTS OR. KHORANA 

EVER CLAIMED X HAVE SUCCESSFULLY ACHIEVED REPAIR REPLICATION PCR 

OR ANY OF THESE OTHER COPYING METHODS* HE AT VARIOUS TIMES SAYS 

I HAVE THIS  PROPOSAL UR THIS MIGHT WORK, AN0 EXPERIMENTS ARE I M  

ALL OF THIS ENDS YOU'LL SEE I N  1985 HEN DR- KHORANA 0 PROGRESS THAT WE'RE WORKING ON. 

REPORTED TO THE GDVERWENT THAT HI5 EFFORTS TO CREATE THIS 

METHOD AND MAKE I T  WORK HAD FAILED. H€ TOLO THE GOVERNMEHT THAT 

I T  HAD PROVEN TO BE IMPOSSIBLE TO EfT EITHER EXTEMS€VE OR 

COMPLETE COPIES OF THE DNA HE WAS T R Y I N G  TO MAKE COPIES OF, 

OBVIOUSLYr IF HIS HETHOD D I D N ' T  MAKE A COMPLETE COPY I T  

WAS WORTHLESS BECAUSE THE PARTIAL COPY COULDNrT BE USED I N  PLACE 

OF TH€ O R I G I N A L c  DR, KHORANA HIHS€LF REPORTED TO THE GOVERNMENT 

I 1475 AT HE WAS UNa3tE TO HAKE COMPLETE C O P I E S  AND THATf$ 

THE LAST THING HE S A I D  ABOUT U S I S  THE REPAIR REPLICATION AS A 

C O P Y I N G  METHOD, 

q 
WHEN A FEW WEEKS FROM #OW WE CONCLUDE, YOU HAVE SEEN NO 

EVIDENCE THAT JUSTIFIES TAKING THE REHARKABLE  DISCOVER^ OF PCR 

FRWl DR- MULLIS+ YOU WILL SEE NO EVIDENCE THAT SHOWS YOU 
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HIS COLLEAGUES AT THE PATENT OFFICE EITHER I N  CRANTIW THE. 

PATENT OR RECONFIRMING THE PATENT W E N  THEY UERE ASKED TO LOOK 

AT I T  AGAIN BY DU PONT LAST YEAR, V'OU'LC 5E€ # O  EVIDENCE ON THt 

B A S I S  OF WHICH YOU WOULD INVALIDATE THESE PATENTS OR ANY OF 

THEIR CLAIMS- 

THE COURT: THANK YOU, HRm PASAHOW, I THINK WE HAVE 

TEN MINUTES LEFT* H A R D l Y  ENOUGH TIME TO 6ET ANY TESTZMONY IN: 

IS THAT RIGHT? 

WE HAVE A FEW OTHER HATTERS WE CAN TAKE UP I N  ANY 

EVENT. 

LADIES AND 6ENTLEMENr HE'LL RECESS FOR THE M Y  AND WE 

RECONVENE TOMORROW NORMINI ;  AT 8t1)O O'CLOCK AND THAT'S WHEN WE 

WILL BEGIN HEARING THE TESTIMOW OF WIlWESSE5 I N  THIS CASE- 

PLEASE FOLLOW THE INSTRUCTTOMS THAT I ' V E  CIVEN YOU* HI 
. .  

CLERK HAS JUST CALLED TO MY ATTENTTON THE FACT THAT INDEED i 

GUESS THERE MAY BE SOME THINGS IN THE LOCAL PRESS, I TRUST MOT 

EVERY DAY, BUT WHO KNOWS, 

I N  ANY EVENT, YOU ARE NOT TO READ ANYTHIN6 ABOUT TI+€ 

CASE, 50 YOU SEE A HEADLINE THAT LOOKS LIKE I T  HAS SONE 

RELATIONSHIP TO THIS  CASE JUST IGNORE I T  AND READ SOMETHZNC 

EL5 E 

OKAY- THA#K YOU- HAVE A W R Y  PLEASANT AFTERNOON AND 

EVENING. SEE YOU TOMORROW H O R N J E  AT 8:oo O'CLOCK- 

(PROCEEDINGS HELD I N  OPEN COURT, dURY NOT PRESEMTr) 

THE COURT: WHO ARE YOU GOING TO El€  C A L L I K  TQHORRMS? 
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MR+ F ICC:  OUR F IRST WITNESS WILL BE MRm DE GRANOJ- 

THE COURT: TH€N? 

MR. F I G G :  AFTER THAT DR- KORNBERG- 

W E  COURT: ABOUT HOW LOW DO YOU EXPECT MR+ DE GRAND1 

WILL BE? 

MR+ FI'GC: I THINK HIS  DIRfC'T EXAMINATION WILL PROBABLY 

TWO AND A HALF HOURSe SOMETHIMS ALONG THAT L INE-  

THE COWRT? OKAY- ANYTHING ELSE WE NEED T O  TAKE CARE 

OF TODAY? 

MR* LEWIS: YOUR HONOR, I WOULD L I K E  A POINT OF 

THERE SHOULD NOT $E ANY TESTIHQMY &OUT PAT€NT MONOPOLIES, ANY 

CUhIPETTTLVE EFFECTS+ MR+ PIG6'5 OPENING I T  SWNDED L IKE THAT 

M I G H T  BE PART OF THE PLAN. I T  WOULD HELP IF WE CAN CLARIFY 

THAT. 

NR* FIEC: I DON'T REMEMBER THAT AT ALLc YOUR HONOR. 

YOU SIMPLY INDICATED fH4T -9 I DON'T REMEMBER -- 
THE COURT: I DON'T KNOW WHAT THE RELWAWCY OF THAT, IN 

ANY EVENT, THE QWEsTION IS THE V A L I D I T Y  OF THE PATENTS. WHAT 

EFFECT I T  MAY HAVE I F  SOMEONE HAS A PATENT, WHAT THE COMMERCIAL 

EFFECT MAT BE OR THE FINANCIAL IMPACT MAY BE IS REALLY NOT 

R EL EVAN T 
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THE EF'FECT OF THE P R I O R  ART ON THE'PATEMT WHICH WE WILL DO 

THROUGH MR- DE G R A N D I ' S  TE5TIMQHY. 

1 THINK WMT HR. LEWIS MIGHT BE TALKING ABOUT WE SPOKE 

ABOUT PRESENTING MR. QUISENBERRY AS A WITNESS- WE HAVE DROPPED 

H I M  F.ROM OUR WITNESS L I S T  NOW. 

THE COURT: WELL, A5 L O M  A5 WE UNDIERSTAMB THAT THE 

COMPETITIVE OR A N T I C M P E T I T € V E  EFFECT IMPACT ON THE PATENT 

REALLY IS NOT AN I S S l I E c  IS NOT RELEVANT TO THE ISSUES HERE. 

I'M SOMEWHAT CONCERNED, 5 0  FAR YOU'VE BEEN CAREFUL WHEN 

Y O U ' V E  BEEN TALKING ABOUT THE SCOPE OR THE BREADTH QF THE CLAIHS 

TO T I E  IT UP WITH THE P R I O R  ARTc AND I ASSUME WF051NG COUNSEL 

IS GOIN6 TO BE ON TH€IR GUARD W I T H  RESPECT TO SNEAKING I N  112, 

SECTION 112 MATERIAL, BUT I T ' S  GOING TO HAVE TO BE CQHNECTD TO 

THE PRIOR ART* YOU UNDERSTAND THAT GIVfN TH€ COURT'S EARLIER 

R U L I N G ?  

MR. F I C C r  YES- WEFRE NOT COIN6 TO TALK ABOUT 112 

PATENT. 

THE COURT: YOU WOULDN'T BE THE F IRST LAWYER TO TRY TO 

SNEAK SCMETHINS I N  BY Tflf BACK DOOR, 

THE COURT: OKAY, THERE I5 OH€ RULE SINCE WE HAVE A 

HOST Of ATTORNEYS HERE, THAT 15 TWT THERE'S NO DOWBLE-TEAMIHGm 

WHOEVER IS GOING TO EXAMINE A WITNESS EXAMINES THAT WITNESS AND 

WHOEVER IS GOING TO CROSS-EXAMEHE IS THE ONE T O  ASSERT ANY 
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MAY f IND YOURSELF CROSS-EXAMINING A WITNESS YOU WEREN'T PREPARED 

FOR. $0 JUST KEEP.THAT 1.N M I N D .  OKAY. 

MR- LEWIS: APPRECIATE THE WARNING, YOUR HONOR. 

THE COURT; ANYTHING SO YOU RESTRAIN YOURSELF I N  CASE 

ANYTHING ELSE I SHOULD BE AWARE OF? 

PROBABLY A LOT OF I SHOULD B E  AWARE OF- RNTTHING I 

NEED TO KNOW BEFORE TOMORROW FOR THIS CASE? 

MRm LEWIS: I DON'T THINK SO, YOUR HONOR. WE WILL *- 

LET'S SEE, IF YOU'RE G Q Z W  TO PUT DRm KORWOERG QNf HRm F I G G c  WE 

HILL NEED TO BE M O V I M 6  I N  THE NEW EQUIPMENT TODAY. WXLL WE HAVE 

K C E S S  LATE THIS AFTfRNOOM OR CAN WE ARRANGE -- 
THE COURT: YES, CERTAINLY, I THINK WE HAVE JUSr OM€ 

SHURT P R O C E E D I N G  I N  HERE THIS AFTERNOOM, SO WE'RE ALL RIGHT4 

9MD EVEN DURING THAT 3 DON'T t f l I lUK THERE WILL BE A PROBLfH IF  

YOU NEED TO GET IN.  

WERE YOU ABLE TO LOCATE THE COPY OF THE ORDER? 

4PPARENTLY THERE WAS SOME PROBt€M ABOUT THE COPY OF THE ORDER. 

MR, KURZ: YE WERE L O C X H G  FOR THAT AND WE COT I T  FROM 

UPPOSING COuHS€L* 

THE COURT: PINE.  ALSO, DID YOU HAVE ANY OBJECTIONS TO 

DU FONT'S DESIGNATIONS OF ANY PORTION OF DOCTOR KLlfG'5 

1 EPO S I T I ON? 
r _  

MR. LEWISZ LET ME JUST C L A R I F Y  THAT, NOS THERE ARE 


