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MULLIS-CROSSjFIGG 14-2025 

(PROCEEDINGS HELD IN OPEN COURT, JURY PRESENT: 

MR. FIGG: GOOD MORNING, YOUR HONOR. 

THE COURT: GOOD MURNING. 

GOOD MORNING, IADIES AND 'GE1JTLEXEX. 

I UETDERSTAMD FROM THE REPORTERS THAT YOU TAKE THE P R I Z l  

FOR THE ALL TIME IDNGEST ANSWER, 12 AND A HALF' PAGES. 

KNOW WHICH ONE THAT W A S .  

I DON'T 

OKAY. READY TO PROCEED? 

MR. FIGG: SURE. 

(2. 

PREPARED THAT EIAS COFY OF A DOCUMENT THAT . 
DR. MULLIS, I ' D  LIKE TO SHOW YOU A . . . A POSTER THAT WE 

. . 
THE COURT: DOES WIS HAVE AN EXHIBIT NUMBER? 

MR. FIGG: IT HASN'T BEEN MARKED. 

THE COURT: 

HR. FXGG: YES. 

THE COURT: OKAY. 

IT'S ABOUT TO HAVE? 

(PAUSE IN THE PROCEEDINGS) 

JAMES YEOMAN$, OFFSCIAL REpoRTEw, WW, 415-863-5179 
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THE CLERK: PLAINTIFF'S A-184 MARKED FOR IDENTIFICATION 

ONLY. 

(PLAINTIFF'S EXHIBIT A-184 

HARKED FOR IDENTfFlCATfON) 

Q .  (BY MR. FIGG) DR. MULLIS, YOU MAY HAVE TO COME DOWN RERE, 

BUT CAN YOU -- CAN YOU IDENTIFY THIS DOCUMENT? 

A. XT UKlKS LIKE PROBABLY CAM3 OUT OF MY NOTEBOOK, 

Q. OKAY. PERHAPS YOU'D LlKE TO STEP DOWN. I'M GOING To A S K  

YOU SOME QUESTIONS ABOZrr THIS DOCUMENT, 

THIS IS A DIAGRAM THAT YOU PREPARED DESCRIBING A 

CERTAIN REACTION THAT YOU PLANNED TO CARFtY OUT; IS THAT CURFtECT! 

A. YES, XT IS. 

Q* AND THIS ILLUSTRATES, THIS PART OF THE DOCUMENT HERE 

ILLUSTRATES A PCR REACTION THAT YOU INTENDED TO PERFORM? 

A. YES, I T  DOES. 

Q. 

XS +E PAIR REGION; IS THAT RIGHT? 

A *  YES. f SYNTHESIZED THAT 58 W E  PAIR PXECE OF DNA AS A 

MODEL FUR A SECTION OF THE B 3 h k G & O O  GEPJE. 

Q. THAT 58 BASE PAIR SECTION W A S  SYNTHESIZED, AT LEAST PART OF 

IT WAS SYNTHESIZED USING YUm OLIGUNUC~OTIDE S?lNTHESfZER? 

A. YES, IT WAS. 

AND THE REACTION BEGINS WITH A DOUBLE-STRANDED TEMPIATE THAl 

/--\ 

Q. YOU ALSO SYNTHESIZED THESE TWO PRIHERS: IS THAT COFtFtECT, 

3B04, AND 58031 

A. YES. 

JAMES YEO=S# OFFICIAL REPORTER, U S E #  415-863-5179 
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HULLIS-CROSS/FIGG 14-2027 

Q. 

SYNTHESIZER? 

A. 1 CAN'T RECALL WHETHER THEY WERE W E  ON THE MACHINE OR 

WHETHER THEY WERE HANSENS, THEY WERE PROBABLY HADE ON THE 

MACHINE. 

AND T I B Y  WZRE SYWIWESIZED IN YOUR 0WGONUCL;EOTIDE 

Q. AND THE REACTION THAT'S Z D S T R A T E D  HERE FRUM TIiE ARROW WWl 

JUST ILLUSTRATES THE: TYPICAL PCR REACIlION; IS THAT RIGHT? 

A. IT'S RATHER A TYPICAL -- ACTUALLY XT DOESN'T START WITH -- 
FROM A SEQUENCE, IT'S EM3EDDED IN ANOTHER SEQUENCE. 

Q. 

PRIMERS ANNEALED TO THE THREE-PRIME ENDS OF THE TEMPXATE STRAPSD! 

AND YOU HAVE ARROWS INDICATING TEiAT IN THE PCR REACTION THESE 

PRIMERS WOULD BE Ff-D UP TO TEE EEPDS, IS THAT WFIAT THAT 

INDICATES? 

A. IT INDICATED THAT WAS -- YES, !!?HAT'S WKAT IT INDICATES. 

WHAT I MEANT W A S ,  IT'S TYPICAL IN THAT YOU SHOWN THE TWO 

1 WOULD CALL TO YOUR ATTENTION THAT NORMALLY IN THE 

FfRST CYCLE OF THE PCR REACTION THE PRIHERS bo HOT ANNEAL TO THI 

THREE-PRIMER ENDS OF THE TEMPWITE. 

Q. BUT IN mrs ONE 'ISIEY DO? 

A. SN THIS ONE MODEL REACTIOPS, YES, THEY DO. 

Q. so HERB THE PRIMERS m~ LINED UP PRECISELY wrm T.HE 

m E - P R I M E  ENDS OF THE TEMPLATE MODULCE? 

A. THAT'S CORRECT. 

Q. OKAY. DO YOU STILL HAVE YOUR ' 2 0 2  PATENT UP THERE, DR, 

MUfiLIS? 

JAMES YEOMANS, OFFXCIAL REPORTER, USDC, 415-863-5179 
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~ ~ S - C R O S S / F I G G  14-2028 

A *  YES, 1 Do. 

Q. 

YOUR ATTENTION TO A CERTAIN PORTION OF IT. 

MAYBE YOU COULD TAKE A D K  AT THhT. I'D LIm TO DIRECT 

A. I'M GLAD TO HEAR THAT YOU DECIDED IT IS MINE. 

Q -  WELL, $ USE THE TEREl ADVISEDLY. I THINK WE UNDERSTAND IT'S 

GW, DON'T WE? 

A. WELL, I'hINX IT'S M I N E .  

Q. 

47 THROUGH 48. 

2 

OOCTOR, WOULD YOU fxKlK AT COLUMN FIVE OF YOUR PATENT, LINES 

Q. DO YOU SEE THE SENTENCE THERE THAT SAYS: 

V H E  SPECIFIC NUCLEIC ACID SEQWENCE TO BE 

AMPLIFIED MAY BE ONLY A FRACTIOEJ OF A LARGER MOLECULE 

OR CAN BE PRESENT INITIALLY AS A DISCRETE MOLECULE, SO 

THAT THE SPECIFIC SEQUENCE CONSTITUTES THE ENTIRE 

NUCLEIC ACID. I' 

I ' M  JUST ASKING IF YOU -- 
A ,  YES, f SEE THAT. 

Q* NOW -- 
A. IT GEEJERALLY TRUE THAT IT BEGINS AS A FRACTION OF A LARGER 

mmcum AND DURXNG THE COURSE OF THE AMPLIFICATION rT BECOMES 3 

DISCRETE M0I;ECULE. 

Q. ACTUALLY, IN THE THIRD ROUND OF 0- THIRD CYCLE ST 

BECOMES A DISCRETE MOUCULE? 

YES. 

A. THAT'S RIGHT. 

Q. AND BUT THIS UNGUAGE HERE SAYS lT CAN BE PRESENT INfTIAUY 

JAMES Y E O W S ,  OFFICIAL REPORTER, USDC, 415-863-5179 
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MWbLIS-CROSS/FIGG 14-2029 

AS A DISCRETE MOL;ECUU, SO !IXAT THE SPECTFIC SEQUENCE 

CONSTITUTES TEE ENTIRE NUCLEIC ACID. 

AM f CORRECT THAT THIS ILLUSTRATION OH EIMIBXT A-184 IS 

AN EXAMPLE OF A SITUATION WHERE IT IS A DISCRETE MOLECULE SUCH 

THAT THE SPECIFIC SEQUENCE CONSTITUTES THE ENTIRE MUCLEIC ACID? 

A. YES, THAT'S CORRECT. 

Q .  

A. BECAUSE THE CLAIMS 

OF THE PATENT ARE WRITTEN SM TERMS OF PAIRS OF CYCLES. THEY CAN 

BE IN THE BEGINNING OF THE REACTION, IN WHICH CASE THE TARGET fS 

HOT GENERALLY DISCREET MOLECULE. 

THAT'S WHAT THAT' m G U A G E  MEANS? 

THAT IANGUAGE IS A c m r a U Y  THE WAY IT IS. 

THEY COULD BE LATER IN THE REACTION WHEN, IN FACT, BIOS1 

OF THE TARGET IS A DISCRETE MOZrECUU3 BECAUSE OF THE NATURE OF 

THE REACTION. 

Q. IT CAN BE EITHER WAY, IS THAT WHAT YOU'RE SAYING? 

A. I'M SAYING THE CLAIMS ARE WRITTEN rN SORT OF AN ELEGANT 

FASHION AND THE ELEGANCE IS IN THE FACT THAT THE SAME WORDS CAW 

DESCRIBE SLIGHTLY DIFFERENT SITOATTOM 

Q. BUT THE LANGUAGE YOU JUST READ FROM THE PAT=, WHfCEI SAYS 

IT CAN BE PRESENT INITIALLY AS A DXSCRETE MOI*EcuTIE, MEANS THAT 

INITIALLY AT THE VERY BEGINNING OF THE CLAIM, OF THE PROCESS 

DESCRIBED IN THE CLAIM, THSS NUCLEIC ACID THAT'S BEING AMPIFIEI 

CAN BE A DISCRETE MOLECULE? 

A. THAT'S TRUE. IT MFANS IT CAN. IT CERTAINLY INCLUDES THAT. 

Q. AND SO ?HIS REACTION ON YOUR DOCUMENT THAT WE'VE m D  AS 

J W S  YEOMANS, OFFICIAL R3P0RTERr U S E #  815-863-5179 
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MULLIS-CROSS/FIGG 14-2030 

EXHIBIT A-184, IF w r m  OUT UNDER THE CONDITIONS SPECIFIED IN 

YOUR CLAIMS TO AMPLIFY THIS 58 BASE PAIR FRAGMENT, WOULD BE 

COVERED BY CLAXM I? 

A. IF r T  IS CARRIED OUT UNDER THE CONDITSONS SPECIFXED BY THE 

CLAIMS, THEN IN FACT XT FAUS UNDER THE CLAIMS. 

Q* RTGHT- NOW, M)CTORf THE DUPLEX THAT YOU'RE AMPLIFYING HZRE 

IS 58 3ASE PAIRS, 1 THINK WE AGREED ON THAT? 

A. YES. As A MODEL FOR THE 58 BASE PAIR FRAGMENT THAT WE 

AMPLIFIED OUT OF THE BETA-GLOBfN GENE. 

Q. AND THE PRIMEXS COME TO W I T H I W  ONE NUCLEOTIDE OF ACTUALLY 

OVERLAPPING ON THE TEHPLATE, SO THE PRIMERS, THE COMISTNED !COT= 

NUMBER OF NUCLEOTIDES fN THE PRIMERS WOULD BE 57 BASE PAIRS, 

RIGHT? 

A. YES. T m T  ONE BASE PAIR IN THE MIDDLE IS T?IE ONE WHICH WE 

WERE TRYING TO DIAGNOSE, 

Q. SO AFTER YOU GO THROUGH OHE CYCLE OF APIPLIFICATIONI IF IT -- 
YOU WE€U3 A HUNDRED PERCENT EFFlCIENT, YOU WOULD START WITH 58 

BASE FAIRS, YOU WOULD NOW HAVE TWO COPIES OF m T #  CORRECT? 

ON THEXE A CYCLE OF AMPLIFICATION OF A DUPUX. I'VE INDICATED 

TIST THAT WOULD BE TIIE NEXT STEP. 

AND IF, IN FA-, YOU WERE TO ASSUME THAT I -- THAT -- 1 

MEAN, TO EXTEND BOTH OF THOSE PRIMERS ON THE TWO STRANDS OF THE 

DUPLEX, AND THAT I MEAEV TO HAVE fT HAPPEN 0- HUNDRED PERCENT 

WHICH f CERTAINLY WOULD m-8 THEN I WOULD fIkVE ENDED UP WITH 

JAMES YEOMPLNS, OFFICIAL REPORTER, CJSDC, 415-863-5179 
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MULLIS-CROSS/FIGG 14-2031 

FOUR STRANDS. 

Q* IN THE FIRST CYCLE YOU ENDED UP WITH TWO STRANDS, RIGHT? 

YOU DOUBLE THIS INITIAL -- 
A. DEPENDS WHAT WE'RE TAWffMG ABOUT AS TH3 FIRST CYCISo AS 

THIS DIAGRAM IS DRAWN f STARTED OUT W I T H  OlJE m R  AND ONE 

SINGLE-STRANDED TEMPLATE AND X WOULDN'T CALL THAT ACTUALLY A PCI 

CYCLE. 

Q. RIGHT. I UNDERSTAND. I UNDERSTAND THAT POIMT- 

SO LZT'S MAKE SURE THIS XS CLEAR. WHAT YOU*RE 

DEPICTING IN THIS PART OF THE REAmION, IS YOU ARE SIMPLY HAKINC 

THIS DOUBLE-STRANDED TEHPLATE BY EXTENDED ONE OF THE PRIMERS 01 

OF THE TEMPLATES? 

A. THAT'S CORRECT. 

Q. 

DIFFERENT TERMINOLOGY. 

SO WE'RE PERKAPS TALKING ABOUT THE SAME THING,  BUT USING 

IF WE TAKE THIS AS !lXE BEGfWING OF THE PCR REACTION 

THEN IN THE NEXT cycm YOU WOULD HAVE TWO COPIES OF mrs 58 BAS] 

PAIR DUPLEX IF IT WAS HWDREb PERCENT 3FFICIE€Pl?? 

A. f DON'T ICKY HERE, I SOMETIHES WORRY ABOE 

IT WHEN YOU 

THEN YOU RE 

TO STRE& A FACT THAT I DON'T BELIEVE IS TRUE, 

SME~FACT. 
k 

TO ME THE PIRST ARROW, THAT WHICH IS W I N G  FROB! A 

SINGLE-STRANDED TEMPLATE PRIMED BY A SINGLE PRIMER, TO WHAT W I W  

BECOME A DUPLEX, IS NOT IN MY OPINION WHAT YOU WOULD CAU A 

FIRST CYCLE* 

JAMES YEUMANS, OFFICIAL REPORTER, USDC, 415-863-5179 
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N U I S - C R O S S / F I G G  14-2032 

YOU SEEM TO WANT TO GO BACK TO -- NOW WE'RE TALKIHG 

ABOUT THE NEXT CYCLE, WHEN R E A U Y  WE'RE TALKING ABOUT THE FIRST 

CYCLE PCR. 

Q *  I ACCEPT THAT. 

A. LET'S BE CLEAR. 

Q. 

BY THESE ARROWS IMDICATXNG YOU'RE EXTENDING OUT, IS TWiT WHAT 

YOU'RE SAYING? 

A. YES. 

Q .  THE ONLY POINT I'M TRYING TO MAKE IS THAT AFTZR YOU'VE 

COMPLETE THAT YOU WILL HAVE DOUBUD THE AMOUN!P OF THAT 58 BASE 

PAIR FRAGMENT? 

A. THAT IS TRUE. 

Q .  

HUNDRED AND 16 3ASE PAIRS IN TKESE TWO NEW EIOLECWLES THAT YOU'VE 

CREATED? 

A. 

SO THE FIRST CYCLE W I L L  BE TflE CYCLE THAT'S I D S T R A T E D  HERE 

SO YOU STARTED OUT WITH 58 BASE PAIRS AND NOW YOU HAVE A 

IF YOU WANT TO COUNT THE BASE PAIRS AS INDIVIDUAL ENTITIES, 

WHICH I THINK IS AGREEABIX WITH ME, THEN 1 HAVE A HUNDRED 16 OR 

WHATEVER. 

8. RIGHT. AND IF YOU -- 
A. IT rs A FUNNY WAY TO DESCRIBE IT BECAUSE THEY ~ N ' T  

ACTUAUY SINGLE ENTITIES AS THEY'RE DRAW ON THERE. 

MEAN, THAT RIDRESENTS MAMY W f U I O N S  OF MOLECUIES AND IF YOU WANl 

TO TALK ABOUT HOW MANY BASE PAIRS WE ENDED UP HAVING, IT SEEMS 

THE -0 I 

SILLY TO SAY A HUNDRl3D 16 BASE PAIRS. 

JAMES YEOHAHS, OFFSCIAL REPORTER, USDC, 415-863 
. ..- . --.-'w- .. . -----2t-, I 
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HWLLIS -CRUSS/FIGG 14-2033 

Q- BUT THIS IS THE WAY YOU'VE ILLUSTRATED HERE, YOU ILLWSTRATEC 

ONE MOLECULE WHICH IS TYPICAL AND EVERYONE UNDERSTANDS YOU'RE 

ILLUSTRATING SOMETHING THAT'S OCCURRING MANY TIWES OVER IN THE 

SAME REACTION TUBE? 

A. OKAY. I WOULD PREFER TO TWO 58 W E  PAIR MULECULES. 

Q. 

BASE PAIRS IN THEM? 

BUT IF YOU HAVE TWO OF THEM THERE ARE TOTAL OF A HUNDRED 16 

CHEElIST TO TALK ABOUT IT AS A HUNDRED AND 16 BASE PAIRS. 

NOT THE WAY THAT OLIGONUCLEOTIDE OR DNA CHEMISTS WOULD TAIX TO 

EACH OTHER. 

THAT'S 

14 
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116 BASE PAIRS DENOTES THE IDEA 116 BASE PAIRS IQHG. 

fT DOES NOT DENOTE THE IDEA OF TWO 58 BASE PAIR MOLECULES. IT'! 

SORT OF A -- IT MAKES THE WHOLE THING QWITE VAGUE, 

Q -  WELL, IF Y O U ' U  BEAR WITH ME, DOCTOR, I'M NOT DISPUTING THE 

FACT THAT YOU GO FROM ONE MOLECULE TO TWO, SO !lXERE ARE TWO 58 

BASE PAIR HULECULES, BUT THE SUM OF THE m E R  OF BASE PAIRS XN 

THOSE TWO MOLECULES WXU NOW BE A BUHDmD 16, SXMPLE ARITHMETIC 

RIGXT? 

A. IT'S OKAY -- IF YOU WANT TO TALK ABOUT IT THAT WAY, BUT 1% 

NOT GOING TO SAY IT. 

Q. YOU DON'T DISAGREE WXTH HE, THAT MY ARfTHME"r1C IS 

COIIRECT? 

A. r DON'T UNDERSTAND WKERE YOU'RE GOING AND x SUSPECT THAT 

JAMES YEOWINS, OFFICIAL REPORTER, USDC, 415-863-5179 

I 
----I?--" . 



e 

6 

a f' 

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 

MULLIS-cROSS/FXGG 14-2034 

IT'S SOMETHING STRANGE. WHY DON'T YOU TALK ABOUT IT THE WAY IT 

WOULD WORMALLY BE TALKED ABOUT? 

TALKING ABOUT TWO TIME3 58 IS A HtTNDRED 16, SO LET'S TALK ABOUT 

116 BASE PAIRS. 

WHY ARE YOU NOW THIS MORNING 

Q .  DOCTOR, I'D LIKE FOR YOU TO ANSWER MY QUESTION. PERHAPS YUr 

DON'T UNDERSTAND THE REASON I'M ASKING IT, BUT I THINK I'M 

ENTITLED TO AN ANSWER. 

A. WELL, I THINK I'VE GIVEN YOU ONE. 

Q. ALL RIGHT. 

AMOUNT OF THE 58 BASE PAIRS DUPLEX AND NOW YOU WOULD HAW FOUR 

OF THESE 58 BASE PAIR DUPLEXES? 

IF YOU DO ANOTHER CYCflE YOU AG3LIN DOU3LE THE 

A. r F  YOU mm TO DO ANOTHER CYCLE AND IT WERE TO WORK, YES, 

YOU WOULD. 

Q* AND IF YOU ADDED UP ALL OF THE W E  PAIRS IN THOSE FOUR YOU 

NOW HAVE 232? 

A. YES, THAT IS CORRECT. 

Q* NOW, THE PRIMERS THAT YOU'RE STARTING OUT W I T H ,  IF YOU PUT 

IEJ EXACTLY TIZE AMOUNT OF PRIMERS THAT ARE CONSIMED IN THE 

REACTION IN THE FIRST C Y C U  YOU'RE GOING TO -- YOU'RE GOING TO 

PUT 3E1 57 BASE PAIRS TOTAL OF PRfMER, RTGHT? 

A. A3SOLUTELY NOT, THAT IS SUCH A RIDICUIDUS WAY TO TAIX ABOW 

IT- THE PRIm DOESN'T COME IN BASE PAIRS. THE COMES l l i  

SINGLE NUCLEOTIDES STUCK TOGETHER. IT'S A SINGLE-STRANDED 

MOLECULE1 

WHY DO YOU NOW GO To THIS -CY OF BASE PAIRS TO 

JiWES YEOMANS, OFFICIAL REPORmR, USDC, 415-863-5179 
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HULLIS-CROSS/FfGG 14-2035 

DESCRIBE WHAT EO ONE EXSE DESCRIBES IN DNA CHEMISTRY LIKE THAT. 

WHY DO YOU FEEL TXE NEED TO START DESCRIBING THINGS TKAT HAVE 

PERFECTLY ZX)GICAL AND REASONABLE EXPIANATLONS FOR THE TERMS THAT 

ARE USED IN TERMS NO ONE CAN -1 WHY DXSTORT E V E R m f N G  INTO W E  

PAIRS 

OBVIOUSLY A PRfMER DOESN'T HAVE ANY BASE PAIRS IN IT. 

IT W A S  NUCLEOTIDES. DO YOU W A N T  TO TAIX ABOUT IT IN 

NUCLEOTIDES? 

MR. FIGG: YOUR HONOR -- OKAY. LET ME REPERASE THE 

QUESTION, DR. MULLIS. 

Q. YOU'RE PUTTING IN THESE PRIMERS, YOU'RE PUTTING IN A TOTAL 

OF 57 NUCZrEOTfDES IN TWO MOLECULES, IF YOU AbDEb UP ALL THE 

NUCLEOTIDES IN THOSE TWO MOLECULGS THERE ARE 5 7 ;  IS THAT RIGHT? 

A. ACTUALLY, NOT IN TWE PRIMERS. WELL, O-Y, THERE'S -- 
THERE'S -- THERE ARE 57 NUCLEOTIDES COMING IN AS PRIMERS INTO 

T € E  REACTION AS DEPICTED THERE. OKAY. 

Q. OKAY. 

A, IT SEEMS TO ME YOU'RE TRYING TO CONF'USE SOMETHING, IT'S 

EARLY IN THE MORNING FOR I DON'T SEE THE NEED FOR THIS. 

Q. X HOPE I'M NOT TRYING TO CONFUSE THINGS. 

THE POINT IS SfWLY THIS, DOCTOR, IF YOU -- XF YOU USEE 

A LARGE EXCESS UP THESE TWO PRIMERS IN THIS REACTION THaT YOU'VE 

ILLUSTRATED HERE, YOU WOULD ACTUALLY BE GENERATING LESS NEW DNA 

THAN YOU WERE PUTTING IN IN THE FORM OF SYNTHETIC DNA, ISN'T 

THAT CORRECT? 

JAMES Y E W S ,  OFFICIAL REPORTER, USDC, 415-863-5179 
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MULLIS-CROSS/FIGG 14-2036 

A. THAT XS CORRECT. 

Q. SO THE NET SYNTHESIS OF DNA, IF YOU PUT IN A LARGE EXCESS OZ 

PRIHERS, THE NET SYNTHESIS OF DNA WOULD ACTUALLY BE A NEGATIVE 

NUMflER? 

A. THE NET SYNTHESIS BEING DEFINED AS WHAT? 

Qm BEING DEFINED AS T m  AMOUNT OF DNA PRODUCT THAT YOU'RE 

PUTTING IN THE REACTXON. 

A. YOU MEAN, THE AMOUNT OF PRODUCT MINUS THE AMOUNT OF 

SYNTHETIC DNA? 

Q* THE AMOUNT OF PRODUCT THAT YOU'RJ3 GETTING OUT OF THE 

REACTXOH COMPARED TO THE AMOUNT OF SYNTHETfC DNA !FHAT YOU'RE 

PUTTING XNTO THE REACTION. 

A. COMPARED TO -- 
Q. YES. 

A. ARF, YOU -- YOU WANT' ME TO ASSUME THAT MET IS BEFERRING TO A 

RATIO? 

Q. 

THE REACTION COMPARED TO AMUUN!T OF SYNTHETIC DNA YOU'RE 

PUTTING IN; IN O m R  WORDS, YOU ARE A C I S A U Y  PUTTING IN MORE 

SYNTHFXIC DNA THAN YOU'RE GETTING OUT IN THE FORM OF PRODUCT, 

NO. THE AHOUNT OF PRODUCT DNA THAT YOU'RE GETTING OUT OF 

ISN'T THAT CORRECZ? 

A. B'UT THEH 9- 1 MEAN, IF YOW WANT TO TALK ABODT NET 

SYNTHESIS -- 
Q. CAN YOU ANSWER THAT QUESTION? 

JAMES PEOMANS, OFFICIAL REPORTER, USDC, 415-863-5179 
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MULLIS-CROSS/Ff GG 14-2037 

A. I'M WTTING IN -- 
EIR. PASAHOW: EXCUSE HE, YOOR HONOR, I THINK WR. FXGG 

CWTOFF THE WITNESS' ANSHER. 

THE COURT: CAN YOU ANSWER THE QUESTION AS IT'S E*RAMED? 

THAT THE QUESTION IS BEING -- IT'g BEING FRAMED I19 A WAY THAT 

DOESN'T HAVE ANY MEANING TO ME. 

IT'S HARD TO ANSWZR THE QUESTION WHEN HE SAYS NET. TO 

M3 HET MEANS SOMETHING LESS, SOMETHING THE NET SYNTHESIS WOULD 

BE THAT AMOUNT WEEICII WAS SYNTHFSfZEP MINUS THAT WHICH W A S  

DESYNTHESIZED, SOMETHING ON THAT. 

SOMETHING THAT YOU 9- WHAT YOU GET BACK HINUS WKAT YOU STARTED 

WITH. 

Q* (BY m. FIGG) DOCTOR, 1 WN'T THINK EIY LAST QUESTION USED 

THE WORD NECESSARY. 

A. THAT WHOLE THING IS CONFUSING TO HE. 

Q. IF I'M CORRECT IF YOU USE A LARGE EXCESS OF PRIMERS IN THSS 

REACTION THAT YOU'VE I D S T R A T E D  HERE, THAT YOU W I L L  GET LESS 

DNA OUT, LESS OF mrs 58 BASE PAIR PRODUCT IW TOTAL IN TERMS OF 

THE TOTAL NUCLEOTIDES, YOU WIU GET IZSS OF THAT OUT THAN YOU 

PUT IN TO THE REACTION TO BEGIN WITH? 

A. OKAY. 

PUTTING THEM IN, RIGHT? 

BUT YOU'RE SAYING THAT USING THEpll 1IS S4METHfNG -- 

JAMES YEOMANS, OFFICIAL REPORT=, USDCO 415-863-5179 
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MULLIS-CROSS/FIGG 14-2038 

Q. RIGHT? 

A. 1 WOULD SAY THEY GET USED WHEN THEY ARE TRAISSFO-D INTO 

SOMETfIXNG ELSE. JUST PUTTING THEM IN THE REACTION IS NOT THE 

SAM33 THING AS USING THEM. T?iBY'RE STILL THERE. THEY'RE HOT 

GOING AWAY. IF THEY'= NOT GOING AWAY THEN WHY SHOULD YOU 

SUBTRACP THEM FROM THE AFIOUNT OF DNA THAT'S BEING PRODUCED TO 

GET SOME NET snmmsrs. THEY'RE STILL TXERE. 

Q* THEY 'RE STILL THERE, BUT THEY ARE IN THE PO= OF THIS 

PRODUCT THAT YOU'RE SEEKING TO m? 

REACTION SN THE FIRST PLACE. 

Q. BUT YOUR GOAL IS TO MAKZ THIS PRODUCT, IS IT NOT? 

A. YES, IT IS. 

Q- AND MY POINT SIMPLY IS THIS: AND I ' D  LIKE FOR TO YOU TRY n 

ANSWBR MY QUESTION. 

ISN'T IT TRUE THAT THE PRODUCT, THE AMOWNT OF PRODUCT 

THAT YOU GET OUT OF THAT REACTION, IF YOU USE A LARGE EXCESS OF 

THESE PRIMERS, AMOUNT OF PRODUCT THAT YOU GET OUT OF THAT 

REAeTfON IS GOING TO BE LESS THAN THE MOWKC OF DNA THAT YOU 

INITIALLY PUT IN THE TUBE? 

A* YES- 

Q. THANK YOU. 

DOCTOR, WHAT IS -- WHAT IS !!kE IQTERIAL THAT'S CALLED 

TRIS OR TRIS HCL THAT I'VE SEEM IT INDICATED AS SOlrLETIMES? 

A. IT'S A BUFFER REAGENT. IT'S A RASE TFl&T CAN BE PRONATED OR 

JAMBS Y E O M S ,  OFFICIAL REPORTER, USDC, 415-863-5179 
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MUUIS-CROSS/FIGG 14-2039 

NOT DEPENDING ON THE PH'S- IT'S A SPONGE FOR PROTONS. 

Q. IT'S ONE OF THESE THINGS THAT WE'VE BEEN CALLING A BUFFER? 

A. YES. 

Q. AND IT'S USED FOR CONTROUING ACIDXTY OF A REACTION? 

A- YES, PH OF A REACTION WHICH IS -- 
Q. YEAH. YOU HAVE USED TRIS OR TRIS HCL IN YOUR PCR REACTIONS 

HAVEN'T YOU? 

A. YES, X HAVE. 

Q. THAT'S WORKED SUCCESSFULLY FOR YOU? 

A. YES, IT HAS. 

Q. AND WKAT IS MAGNESIUM ACETATE? 

A. THE BUSINESS END THAT WOULD BE THE HAGNESI?JM, MAGNESIUM IS 

DIVALENT, D-I-V-A->E-N-T, MEANING I T  €€AS A'CHARGE PLUS TWO ON 

IT. IT'S A DIVALENT ATOM WHICH IS NECESSARY FOR THE POLYMERASE 

ACTIVITY AND ALSO IT IS BOUND TO THE NUCLEOTIDES. 

Q. 

OF THE MAGNESIUM SALT? 

A. 

ATOMS IN THE BOTTLE. 

Q. 

THE MAGNESXUM ION FOR YOUR PCR REACTIONS I BELIEVE: IS THAT 

RIGHT? 

A- YES. 

AN ACID TO THE ACETATE PORTION OF IT XS JUST THE OTHER PART 

YES, IT IS A NECESSARY PART OF IT TO KEEP THE MAGNESIUM 

YOU'VE SOMETIMES USED MAGrnSIUM CHIDRIDE AS THE SOURCE OF 

Q. HAVE YOU A I S 0  USED MAGNESIUM ACETATE? 

A. ms, I'VE USED wm. 

3AMES Y E O W S ,  QFFICIAL REPORTER, U S E ,  415-863-5179 
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Q .  

A. YES. 

MAGHESfUH ACETATE WORKS PERFECTLY OKAY IN PCR REACTIONS? 

Q- AND SODIUM CHfioRfDE IS 3UST COMMON TAB= SALT: IS THAT 

RIGHT? 

A. YES, IT IS. 

Q. YOU'VE USED SODIUM CHLXIRIDE IN YOUR PCR REACTIONS FOR 

ESTABLISHING THE SALT CONCENTRATION? 

A. YES, I HAVE. 

Q. AND DTT IS THIS COMPOUND XS CALLED DITHICrmjfREITOL? 

A. YES, IT IS. 

0. YOU'VE USED THAT IN YOUR PCR REACTIONS FOR STABTLXZfNG THE 

mmmmsE ENZYME? 

A. YES, I HAVE. 

Q. THAT'S A COMMON mTmraL TO INCLUDE IN REACTIONS THAT 

INVOLVE DNA POL?lMERASE: IS THAT RIGHT? 

A. YES, IT IS. 

Q. SODIUM CH~X~RIDE rs A COMMON MATERIAL TO USE IN REACTIONS 

THAT INVOLVE DNA POLYMERASE? 

(PAUSE IN THE PROCEEDINGS) 

Q. (BY MR* F I G )  DR. MULLIS, R E F E m N G  BACK 'Po YOUR CLAIM 1 

HERE, AM I CORRECT THhT !THIS CLAIM DOESN'T REQUIRE THE PRESENCE 

OF GENOMIC DNA AS THE STARTING MATERIAL FOR AMPLIFICATION? 

A. YOU'RE CORRECT, MR. FICC. 

Q. AND THIS cmrw DOESN'T REQUIRE =T THE STARTING MATERIAL BI 

JAMES YEOMANS, OFFICIAL REPORTER, USDC, 415-863-5179 
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MvLLIS-CRUSS/FIGG 14-2041 

A DNA THAT‘S ASSOCIA’IXD WITH A GENTIC DISEASE? 

A. CERTAINLY HOT. 

Q. OR WITH AN XNFECTfON AGENT OF ANY KIND? 

A *  OBVIOUSLY NOT. 

Q .  

A,  IT COULD BE. 

IT CAN BE ANY KIND OF DNA? 

Q .  DOCTOR, DO YOU AGREE W I T H  ME, THAT THIS CLAIM IS BROADER IN 

ITS SCOPE THAN ANY OF !l3l3 PROCESSES DESCRIBED IN THE EXAMPLES 01 

THE ‘202 PATENT, EVEN EXXMPLE 13 

A. THE EXAMPLES ARE GIVEN AS EXAMPLES. AND THE CLAIM IS 

WRITTEN IN BROADER TERMS TRYING TO DESCRIBE PRETTY MWM THE 

IT BE? OF COURSE, XT IS IS TNE, ANSWER. OF COURSE, IT IS. 

Q. IT’S BROADER THAN ANY OF THE EXAMPLES? 
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A. OF COURSE, IT IS, m. FIGG. 

Q. DOCTOR, YOU WERE IN THE COURTROOM. WHEN DOCTOR MOLINEUX WAS 

DESCRIBING SOMI3 OF HIS WORK, IS THAT -- AM I CORRECT 814 THAT? 

A. YES, I W A S  HERE. 

Q. AND DID YOU HEAR DR. HOLINEZTX DESCRIBE HIS WORK WITH TBE D N J  

THAT HE CALLED DNA-I? 

A. x HEARD HXM GXVE HIS mcoltfiEcTroN OF HIS WORK. 

Q. AND YOUR FAMILIAR WITEI WHAT DNA-I IS DR. MOLINEUX WAS 

DESCRIBING IT? 

A. I 0- I KNOW WHERE To PIHD TXAT SEQUWCE IN THE LITERMWRE* 

I COULDN’T WRITE IT DOWN F’ROM MEMORY. 

J m S  YEOMANS, OFFICIAL REmRTER, PSDC, 415-863-5179 
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MULLIS-CROSS/FIGG 14-2042 

Q. YOU HAVEN'T M€MORIXED IT 1 UNDERSTAND, BUT IT W A S  A PIECE OF 

DNA ABOUT 16 NUCLEOTIDES IN LENGTH. DO YOU RECALL THAT? 

A- I ACTUALLY WN'T REMEMBER WHETmR IT W A S  16 OR HOT, IF YOU 

HAVE A PICTURE OF IT, UNIJ3SS THERE'S NO HEED FOR ME TO KNOW 

SPECIFICALLY ABOUT IT. 

Q* Z DON'T THINK THAT THAT IS AN ESSENTIAL FACT, 

BUT AM I CORRECT THAT IF YOU USE DNA-I AS 'THE STARTING 

MATERIAL IN HERE AND YOU CARRIED om mm smps OF THIS mwroH 

AS DESCRIBED IN THlfS CLAIM AND YOU AMXEVED SUCCESSFUL TARGET 

DEPENDENT MPfifFICATfON, THAT THAT REACTION WOULD BE COVERED BY 

THIS CLAIM? 

A. WHEN YOU SAY  ACHIEVED SUCCESSFUL TARGET'DEPENDENT 

AMPLIFICATION," ARE YOU DESCRIBING A PROCESS IN WHICH THE 

PRODUCTS OF THE EXTENSION OF THE PRIMERS IN O m  CYCLE BECOME THI 

TEMPLATES FOR THE EXTENSION OF THOSE PRIKERS XI4 TRE NEXT CYCLE? 

Q* THAT'S SET FORTH fM THE CLAIM, SO, YES, 1 AM INCLUDING THAT, 

A* OKAY. I JUST WANT TO SURE THAT'S W?%AT YOU BY 

AHPLTFICATION. 

Q. SO THE ANSWER, AH f CORRECT, YOU DID THAT WITH DNA-1 IT 

WOULD BE COVERED BY TXIS CLAIM? 

A. IF, IN FACT, IT WORKED IT WOULD BE COVERED BY THAT CLAIM. 

Q. AND I THINK YOU WERE AIS0 IN THE COURTROOM WHEN DOCTOR VAN 

DE SANDE WAS DESCRIBING THE EXPERPME1STS DR* m P P E  P E R F O m D  

BACK IN 1969? 

A. DR. VAN DE SANDE WAS -- YES, I WAS PRESENT. 
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MJLLIS-CROSS/FIGG 14-2043 

Q. AND DO YOU RECALL DR. VAN DE =DE DESCRIBING SOME 

EXPERIMENTS IN WHICH OR. KLEPPE WAS WORKING W I T H  THE DNA CALLED 

DNA-If? 

A. I RECALL THAT. AGAIN, 1: DON'T RE- THE SPECIFICS. 

Q. RIGHT. YOU DON'T RECALL THE SEQUENCE AND NEITHER DO I, BUT 

DNA-IT WAS SOMETHING ROUGHLY 29 OR 30 BASES IONG, DO YOU RECALL 

THAT? 

A. IT JIVES MY MEMORY. 

Q. I THINK THAT'S SUFFICIENT. 

A. 1 CAN'T PICTURE THOSE MOLECULES EXACTLY. 

Q. MY QUESTION IS SSMPLY !INIS: 

IF YOU STARTED W I T H  DNA-11, YOU CARRIED OUT THE S!FEPS 

DESCRIBED IN THIS CLAIM AND SUCCESSFUUY ACHIEVED TARGET 

DEPENDENT AMPLIFICATION, AM I CORRECT THAT THAT PROCESS OR THAT 

REACTXON WOULD BE COVERED BY THIS CLAIM? 

A. THE ANSWER IS, YES, AND IN W E  YOU'RE PLANNING TO GO 

THROUGH MURE, I'VE AL;READY ANSWERED !lXE QUESTION. ANY DNA THAT 

YOU START WITH IT DOESN'T TO -- IT DOESN'T HAVE TO BE A 

DISEASE DNA. 

ANY DNA THAT YOU START WITH IF YOU GO THROUGH THE 

PROCESS DESCRIBED BY THOSE CLAIMS AWD YOU SUCCESSFUUY ApapUFY 

IT IN A WAY THAT IS DESCRIBED BY THOSE CLAIMS THEN, frJ FACT, YOU 

ARE DOING SOXETHING BY DEFINITION THAT IS DESCRIBED BY THOSE 

C1;AfMS 

Q. OKAY. TKAWK YOW, DOCTOR. 

JAMES Y E O M S ,  OFFICIAL WWRTER, uSDc# 415-863-5179 



9i 
6 

/- 

a <  

& 

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 

MUUIS-CROSS/FIGG 14-2044 

DOCTOR, TRERE'S BEEN 60- mSTXMONY CONCERNING TIE USE 

OF PRIMERS WHOSE SEQUEXES OVERLAP. AM I CORRECT THAT YOUR 

CIAIM DOESN'T PRECLUDE THE USE OF OVERLAPPING E'RIKBRS PROVIDED 

THAT THE REACTION WORKS AS SET FORTH IN TIE CIAIM? 

A. YOU'RE CORRXCT. 

Q* AND, IN FACT, WOULD YOU W O K  AT E W L E  1 OF YOUR '202 

PATENT THAT I THINK YOU STILL HAVE BEFORE YOU, 

A. 1 S T f U  HAVE THAT IN m O R Y  ACTUAILY. 

Q* DO YOU RECALL THAT THE PRIMERS THAT WERE USED IN EXAHPIJ3 -- 
EXCUSE ME, LET ME GET THIS MARKED. 

I'VE PLACED ON THE EASEL A POSTER ENTITLED '202 PATENT 

EXAMPLES. WECD LIKE TO HAVE THAT HARKED FOR IDENTIFICATXON, 

THE CIZRK: PLAINTIFFS A-185 H&RKED FOR XDENTXFICATIUN 

ONLY 

(PLAINTIFF'S EXEIIBIT A-185 

MARKED FOR fDENTfFICA?fON) 

Q. (BY KR. FIGG) DR. MULLIS, AM I -- 
MR. PASAfIOW: EXCUSE ME. 

KR. FIGG: I'M SORRY. 

(PAUSE IN THE PROCEEDINGS) 

Q. (BY KR. FIGG) DOCTOR, AM 1 CORRECT THAT THE PRI- TEAT 

ARE USED 114 EXAMPU3 1 ACTUALLY HAVE SEQUENCES AT OR CIDSE TO 

THEIR THXEB-PRIME ENDS WHICH ARE eoMpLEHENTRY TO EACH OTZaeR, AN1 

AT LEAST ON PAPER CAN BE DRAWN AS FORMXNG A COMPLEX LIRE THE ON] 

J-S Y E O W S ,  OFFICIAL REPORTER, WSDC, 415-863-5179 
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I, 

ILWlSTRATlED HERE? 

SEQUENCES CORRECTLY. 

Q* WE TRIED TO. ALTHOUGH, IT'S EASY TO WeJCE W1ST-S ON TXOSE 

THINGS. 

IF YOU HAVE THE PATENT f'I& READ TffE SEQUENCES TO YOU. 

A. OKAY. I'VE READ IT. THAT m0KS CORRECT TO ME. 

Q. OKAY. AND IN EXAMPLE 4 OF YOUR PATENT PRIMERS WERE USED 

WHICH HAVE SEQUENCES RIGHT AT THE END THAT, IN FACT, ARE 

COMPLEMENTRY AND ON PAPER CAN BE DRAWN AS FORMING THIS KIND OF A 

COHPUX? 

A. I THINK THAT'S FAIR TO SAY, 

Q* AM I CORRECT THAT THERE IS NO OISCUSSXON IN YOUR ' 202  PATEM 

OR IN THE '195 THAT -- THAT INDICATES THAT PRIMERS WITH 

STRUCTURES LIKE mrs SHOULD BE AVOIDED? 

A. THERE -- THERE IS NO DISCUSSION, AS FAR AS f mOW fE3 THERE, 

THAT SAYS !THOSE SHOULD BE AVOXDED. THERE'S CERTAINLY NO 

DISCUSSION IN THERE THAT RFCOMMENDS THAT YOU TRY THOSE EXCEPT 

FOR THE EXAMPLrES AS m E Y  ARE SET OUT. 

Q -  YEAH- THE PATENT JUST DOESN'T SAY ANYTHING AT ALL ABOUT 

OVERLAPPING PRIMERS? 

A. XT ACTUALLY DOES. IFQUOTES A PAPER BY ROSSI, ET AL. IN THl  

BODY OF THE PAPER IN WHICH OVE3UIAPPING PRIMERS BRE: USED IN A 

PROCESS WHICH XS DESCRIBED IN HERE As EEIEIG ANOTHER WAY THAT YO1 

CAM MAKE DNA SYNTHETICALLY. 

JAMES YEOMANS, OFFICIAL REmRTER, USDC, 415-863-5179 
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14-2 0 4  6 

IT IN TXE SPECIFICATION AND SAYING HERE IS ANOTHER WAY TEAT 

ROSSI ET AL. HAVE S H O W  THAT YOU CAN MAKE A DOU3LE-S!I'RAHDED DNA. 

YOU CAN MAKE A DOUBLE-SWDED DNA 3Y TAKING TWO 

OLIGONUCLEOTIDES THAT ARE COMPflpIENTRY TO EACH OTHER ON TfiE 

THREE-PRIME ENDS AND EmEIJDING THEM ON EACH OTHER, IT DESCRXBES 

THAT IH ROSSI ET AL. AND SETS TT APART FROM THE TEACHINGS OF THE 

'202. 

Q. IT WAS KNOWN IN THE PRIOR ART FRUM THE ROSSI PAPER IF 

THERE'S SUFFICIENT CUMPLIMENTARITY THE THREE PRI- ENDS SUCH 

THAT YOU CAN FORM A COMPLEX BETWEEN THEM YOU CAN INDEED EXTEND 

THEM om? 

A. IT W A S  POINTED OUT IN THE PATENT. ROSSI ET AL. D I D  NOT 

DESCRIBE THE SITUATION LTKE YOU HAVE THERE FROM EXAMPLE 1 WHERE 

THE THREE PRIMED BASE ITSELF XS NOT BASE PAIRED, BUT ROSSI W A S  

INTENTIONALLY TRYING TO EXTEND PRIMERS ON EACH OTHER AND THERE 

HE WOULD HAVE GOTTEN THE W E  PAIRS EXACTLY RIGHT. 

f CERTAINLY WAS NOT INTENDING TO EXTEND BE PRIMERS IN 

EXAMPLE 1 As IS CLZARLY POINTED OUT BY THE PATENT. 

Q. SURE, I WASN'T SUGGESTSNG THAT YOU WERE. 

IF THIS KIND OF A COMPLEX ACTUALLY D I D  FORM, THIS W O W  

BE CAPABLE OF EXTEHDING OUT FROM: THE G, THE THREE PRIMED G OH 

THE IXlWER PRIMER ON THIS WAY, WOULDN'T IT? 

A. GIVEN DNA P O L W W E  AND THE APPROPRIATE NWCLEOTfDES, 

Q. AND IF YOU WERE USING CONDITIOWS WHERE THE POLYMERASE 

SAMES YEO-S, OFFICIAL REPORTER, USDC, 415-863-5179 
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MJUIS-CROSS/FfGG 14-2047 

EXONUCLEASE ACTIVITY WOULD CLIP THIS G OFF THFN IF THIS KIND OF 

A COMPLEX FORMED THIS WOULD EXTEND om IN TKIS DIRECTION, RIGHT? 

A. 

IT BE UNDER THE CLAIM. 

Q .  RIGHT. 

THAT IS CORRECT. CERTAINLY W O W  MOT BE PCR, I S E I m R  WOULD 

(PAUSE IN THE PROCEEDINGS) 

Q. (BY BEt. FfGG) Tx)cT0R# THESE PRXMERS THAT WE WERE TALKING 

ABOUT EARLIER -- I'M SORRY, IXT GET THIS ONE MARKED TOO* 

WE MADE A POSTER OF PAGE 116 OF DR. MULLIS' NOTEBOOK. 

[PAUSE IN THE PROCEEDINGS) 

THE CLERK: PLUNTIFP'S B-186 m D  FOR IDENTIPICATI01 

ONLY . 
(PLAINTIFF'S EXHIBIT B-186 

HARKED FOR IDENTfFICATfON) 

(PAUSE IN THE PROCEEDINGS) 

THIS IS COPIED FROM YOUR NOTEBOOK NUMBER Q. 

1365, DR. MULIJS. DO YOU RECOCNXZE THIS PAGE? 

(BY EIR, FIGG) 

A m  YES, I DO. 

Q- OKAY, WHAT YOU'Vf;: ILLUSTRATED ON HERE ARE SOME OF THE 

PRIMERS THAT WE'VE BEEN TALKING ASOUT EARLIER; IS THAT RIGHT? 

N-LY, ONE U D  JBO4 AND ANOTHER ONE C A U D  JB03. 

A. YES, 

Q- 

EXPERIMENT W I T H  THE 58 BASE PAIR F'KAGBENT THAT WE T A m D  ABOUT 

EARLIER THIS MORNING, THIS FRAGMEWT HERE (XWDICATING), 

AND THOSE PRfMERS WERE I U S T R A T E D  IN CONNECTION W I T H  THE 

JZUfSS YEoms, OFFICIAL REPORTER, US=, 415-863-5179 
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THESE ARE THE SAME PRIMERS -- 
A. YE§, THEY ARE. . 

Q .  -- THAT ARZ ILLUSTRATED HERE (INDICATING)? 

TKEY ARE ALSO, I BELIEVE, THZ SAMZ PRIMERS TKAT ARE 

USED IN EXAMPLE TEN OF THE '202 PAmNT? 

THAT WAS ACTUALLY AN EXPERIMENT mRE YOU USED TWO SETS 

OF PRIMERS SEQUENTIALLY AND X BEUEVE TRIS REPRESENTS THE SECONf: 

SET 

A. CORRECT, THERE'S THE SECOND SET. THAT WAS THE NESTED P R m  

EXPERIMENT IN WHICH THE SECOND SET OF PRIMERS CAM?, IN AND 

AMPLIFIED A 58 BASE PAIR FRAEMEMT OUT OF A HUNDMD TEN W E  PALb 

FRAGMENT THAT HAD BEEN AMPLXFIED BEFORE BY ANOTHER SET OF 

PRIMERS I 

Q* OKAY. WHAT -0 AM I CORRECT THAT WHAT IS ZUUSTRATED ON THIE 

PAGE OF YOUR NOTEBOOK IS THE SECONDARY STRUCTURE THAT THESE 

PRIMERS ARE CAPABLE OF ASSUMING? 

A. THAT'S CORRECT. =T I WAS TRYING TO DO THERE, MR. FIGG, r 

WAS TRYfNG TO FIGURE OUT WHY XN CERTAIN REACTIONS WHERE I WAS 

USING THOSE PRIMERS WITHUUT TEMPLATE THAT I WAS -- I WAS 
NONEZHE'LIESS GETTING SOMETHING THAT -KED A BIT LIKE THE 58  BASE 

PAIR PRODUCT THAT f WAS FOMXNG. THAT I WAS EXPECTING TO FIND 

OUT IN THE PRESENCE OF -LAW0 

NOW, AS IT TURNED OUT TXE EXPIANATION FOR THAT LAY IN 

HIGHLY EFFICIFBT W L Z F l C A T f O N S  AWD IT TURNED OUT TH&T HAVING 

3AMES YEOMAHS, OFFICIAL REPORTER, WSDC, 415-863-5179 
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HSLLIS-CROSS/FIGG 14-2049 

BEGUN TO DO W T  I WAS STARTSNG TO PRODUCE 58 BASE PAIR 

FRAGpllENTS ALL OVER THE PIACE IN THE SlABORATORY. 

SO THAT IT BECAME VERY DIFFICULT TO FIND A SOLUTION TU 

START A REACTION IN THAT WOULD NOT AFTER TEN OR 20 CYCLES 

PRODUCE WH&T IDOKED TO BE PART OF THE AMPLIFICATION PRODUCT OF A 

BETA-GLDBIN TEMPLATE. 

THE SOLUTION TO WHY I W A S  ALSO GETTING A PRODUCT MADE 

EVEN IF 1 DXDN'T Pt3T XNTENTIOMAUY A TEMPLATE IN TURNED OUT TO 

BE CONTAMINATION AND I UARNED BOW TO KEEP MY somrms MUCH 

CLEANER. f BEGAN TO APPRECIATE FOR THE FIRST TIME THAT WHEN YOU 

WERE DOING PCR IN YOUR LAB THAT IT WAS ALMUST LIKE GROWING, LIKE 

CLONING BACTERIAL SEQUENCES. 

THINGS -- I HAD START TR?ZATfNC 

THEY WERE INFECTIOUS. I To START GIOVES, 1 NEVER 

I STARTED HAVXN TREAT E3lERY!FHING WANTED TO DO THAT BEFO 

VSFlY CAREFULLY. IT8 PROBLEM THAT HAS NSfFIED As PCR HAS 

DEVEUPED TO WHERE IF B CAN AMPLIFY );MA+ AND SMALLER AMOUNTS 01 
x 

SOMETHING TO LARGEiAND j+ LARGER A H O d a  

n p 
$ 

THAT SET OF PRIMERS f SUSPECTED !PHAT MAY BE THAT SET OE 

PRIMERS WAS RESPONSIBLE FOR THE ARTIFACTS AND THAT'S WHY I DID 

THESE CALCULATIONS TQ SEE WHAT SORT OF STRUCTURE THEY COULD 

POSSIBLY FORM. 

IT TURNED OUT TXAT DIMHER DOWN IN THE IDWER R I G H T - W D  

CO€WER DID ACCOUNT FOR A BAND OM A GEL THAT I WAS CONTXNUAUY 

GETTING EVEN IF I KAD.VERY HIGHLY PURIFIED 3BD3 IT ALWAYS €€AD 

JAMES YEOWS,  OFFICIAL REPORTER, USDC, 815-863-5179 
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TWO BANDS AND f NEVER FXGURED THAT OUT UNTIL I DID THIS 

CALCULATION AND SAID, AH, THkT'S fT, IT CAN FORM A CERTAIN 

M O U N T  OF THAT DE-. 

NOW, THAT DIMMER DIDN'T IOOK EXACTLY LIKE 58 W E  

PAIR PRODUCT AND I INVESTIGATED FURTHER ?ND DISCOVERED THAT THE 

58 BASE PAIR PRODUCT THAT X WAS GETTING AND WHAT I THOUGHT WERE 

REACTIONS THAT D f D  NOT HAVE -UTE IN IT. THAT 58 BASE PAIR 

PRODUCT REALLY W A S  COMING FROM TEMPLATE. 

THE TEMPLATE WAS INADVERTENTLY ADDfW CONTAMINATSUN IT 

TURNED OUT TO HAVE THAT358 PAIR FXAGZIIENT ALL OVER MY HANDS, ALL 

OVER THE SOLUTIONS BECAUSE WE WERE MAKING SO MUCH OF IT WE WERE 

NOT REALLY YET USE TO THE IDEA WE COULD YET HAKE HUGE AMOUNTS OF 

13 
.. 

THINGS 

1 4  

15 

16 

17 

18 

19 

20 

a1 

22 

WE WERE GOING ON HAVE TO START BEING CAREFUL fF WE 

WANTED TO HAVE ZERO CONTROLS AGAIN. THAT W A S  VERY INTERESTING 

EPIC IN THE DEVEIDPMENT OF MY APPRECIATION OF THE POWER OF PCR- 

Q. YOU DIDN'T INTENTXONAILY DESIGN THESE PRIMERS TO HAVE m E S E  

STRUCTURES THAT YOU'VE DRAWN ON YOUR NOTEBOOK HERE; IS THAT 

RXGW? 

A. NATURE DESXGNED THOSE PRIMERS BY HAVING THEM ABDUT, F-NG 

THE SITE IN THE MIDDLE QF THE BETA-GIDBXN GENE I W A S  IEJTERESWD 

IN. 

PRIMERS WOULD FORM THE STRUCTURE, THAT WAS JUST A NECESSARY 
25 I 
23 

24 

Q. 

OF THE PRIMERS, BUT YOU DIDN'T SELECT THAT SITE BECAUSE THE 

YOU SELECTED THAT RIGHT AS THE POINT OF 0- FOR THE SEQUENCE 
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14-2051 MULLIS-CROSS/FIGG 

CONSEQUENCE OF THE SEQUENCE YOU AMPLIFYING? 

A. HA- SELECTED THhT SITE TO HAVE MUTATION BECAVSE SICKLE 

CELL AHEMfA I SIMPLY MADE THE APPROPRIATE USING THIS 

SEQUENCE THAT NATURE HAD PROVIDED FLANKING THAT SITE. I DIDN'T 

ANY OF THAT SITE. 

Q. YOU DIDN'T HAVE THIS STRUCTURE IN HIND WHEN YOW XNXTfAUY 

PREPARED THE PRmERs? 

A. NO, I HAD THAT STRUCTURE IN MIND ON WHAT I THINK IS 8/16/84 

WHEN I DID THOSE CALCULATIONS. 

Q.  

ACCOUNTABLE FOR !lXE POTENTIAL PROBLEW THAT YOU WERE SEEING IN 

SO Wl€AT YOU'VE FOUND W A S  THAT THESE STRUCTURES WERE NOT 

YOUR APIIPLIFICATIONS? 

A. 

58 W E  PAIR F'RhGEIENT. 

THEY WERE NOT ACCOUNTABLE FOR THE FACTUAL PRODUCTION OF THE 

Q e  RIGHT. 

A. THEY WERE ACCOUNTABLE FOR CERTAIN THINGS !I" f HAD SEEN ON 

THE GELS, THAT STRUCTURE IN THE WWER RIGHT-HAND CORNER, f HAD 

SEEN QUITE OFTEN. I DIDN'T RNOW WHAT IT WAS. 

I KNEW THERE W?G ALWAYS A SPOT ON THE GEL m T  ItAD JBO: 

THAT X COULDN'T ACCOUNT FUR AFTER HAKING THAT eAIxzuIATION. 

STARTED BEING AB= -- I WAS QUIl'E PLEASED WlTH MYSELF MOW 1 

f 

COULD FIGURE OUT WHAT THAT HAS* 

Q. mrs STRUCTURE AT THE TOP, AT W T  AS DRAWN ON PAPER, 

THEORETICALLY COULD BE EXTENDED FROM THIS THREE-PRIMED END THAT 

IS FOLDED BACK UPON ITSELF, rs THAT RIGHT? 

JAMES Y E O W S ,  OFFICIAL REPORTER, US=, 415-863-5179 
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TKAT W A S  THE REASOM YOU WERE INVESTIGATING THXS? 

A. WELL, THAT W A S  ONE OF THE -- THAT W A S  QNE OF THE FOSSXBU 

STRUCTURES THAT COULD HAVE HAPPENED. AND 1 HAD TO XOOK AT THAT 

AND SAY, COULD THIS THING MAKE A 58 E W E  PAIR F'RAmNT OR 

SOMETHING THAT WOULD FOOL ME TO THINKING IT W A S  A 58 BASE PAIR 

FRAGMENT? 

THE ANSWER TO THE QUESTION WAS, NO, IT COULDN'T. IT 

WOULD SOMETHING, BUT WUUZD NOT LOOK LIKE A 58 BASE PAIR 

FRAGEM3NT ON A POLYMER GEL AND 1%' COULDN'T CLEAR WITH TH2 RIGHT 

ENZmES. 

THERE WERE A lO!F OF CONSIDERATIONS TO TAKE INTO MIND 

AND f STUDIED THE WHOLE SXTUATION IN A VERY CAREFUL WAY. NONE 

OF THOSE STRUCTURES REALLY TURNED O m  TO BE THE SOLUTION TO TEE 

PROBLFH WHICH WAS WHY AM I GETTING A 58 W E  PAIR F ' R A G m  w3IEN 

1 DON'T EVEN PUT ANY DNA IN THERE. 

AND THE SOLUTION TURNED OUT To BE I'M ACCIDENTALLY 

PUTTING DNA IN THERE. I FINALLY FIGURED THAT OUT. THOSE 

STRUCTURES REAIJX HAD NO!THIHG DO WITH THE SOLUTION. 

Q .  I UNDERSTAND 'GHAT. THESE STRIJ-S; THAT YOU'VE DRAWN ON 

HERE DID NOT SIGNIFICANTLY INTERFERE W I T H  YOUR REAffION AT AU? 

A. MOT IN THE CONDITIONS THAT f PERFORMED IT. THEY MYBE COULD 

HAVE INTERFERED WIm IT UNDER SOME OTHER CONDITIONS, BUT UNDER 

THE CONDITIONS I PERFORMED THE REACTION, IT TURNED OUT THE 

fuEACTIOH WORKED FfNE DESPITE A I L  THOSE STRUCTURES. 

Q. DR. MULLIS, W X E W  YOU WERE ANSWERING SOME OF MR. PASMOW'S 

JAMES Y E O W S ,  OFFICIAL REPORTER, WSDC, 415-863-5179 
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MULLIS-CRUSS/FXGG 14-2053 

QUESTIONS f RECALL SOME TESTIMONY CONCERNING WORK THAT W A S  GOING 

ON D O & a S  LAB AND I THINK IEJ COLLABORATION WITH 

YOURSELF AND <AIKI ON COmfNING THE PCR TECEHfQUE WITH 

ANOTHER TECHNIQUE CALflED OR, DO YOU RECAU THAT SUaJECP W A S  

DISCUSSED? 

A, YES. 

Q. 

ABOUT NINE MWTHS BEFORE YOU FELT THAT YOU WERE GETTING 

REPRODUCIBLE RESULTS USING TEF, CObI3INATION OF THOSE TWO 

TECHNIQUES? 

A. WE 0- ACTUAUY MANY POINTS DURING THAT COLLAf3oRATXOPJ WERE 

GETTING REPRODUCIBLE RESULTS. WE WOULD SOMETIMES HAVE 

REPRODUCIBLE RESULTS FOR A MONTH OR TWO, THEN WE SUDDENLY RAN 

INTO THE SAME PROBLEM m T  I WAS RUNNING INTO IN THE LAB. WHICl 

WAS, SUDDENLY EVERY TUBE WX COME UP WITH WHAT =KED TO BE THE 

AMPLIFICATION PRODUCT OF THE BETA-GmBIN GENE OR SOMETHING LIKE 

THAT AND WE WOULDN'T UNDERSTAND W Y  CAM'T WE GET NEGATIVE 

CONTROLS AGAIN. A N D  

THE IMMENSE PROBLEMS 

AWD I BELIEVE YOU INDICATED TRAT THE WORK CONTIPSVED FOR 

WING ioa,  oou OR A ~ I L L ~ U N - F ~ ~ ~ - ~ P L I F I ~ T I ~ ~ S .  

IT'S LIKE YOU CAW'T BELIEVB HOW SHALL A FRACTION OF 

SOMETHING THAT A MILfiIORI'H OF SDHE!IXING IS. YOU F I N A U Y  HAVE TO 

START BELIEVING XT AND REAWZE WHlW YOU OPEN A TUBE IN A LAB 

LITTLE DROPLETS OF LIQUID COME FLOATING OUT IN THE AIR AND SOME 

OF THEM LAND IN YOUR L&BOWTORY COAT, SOHE OF THEM LAND IN YOUR 

J m S  YEOMAM, OFFICIAL REPORTER, USDC, 415-863-5179 
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MUUlS-CROSS/FfGG 14-2054 

FINGERS, THEN YOU'RE DOING AMOTHER EXPERIHF,NT NEXT M Y  YOU 

THINK YOU'RE NOT PUTTING ANY TARGET DNA IN THE: TUBES SUDDENLY 

EVERY ONE OF THE TUBES COMES OUT CONTAfNXNG TE€E TARGET. 

THAT W A S  ONE OF THE SERIOUS PROBLEMS AFTER WE GOT THE 

PCR TO REAzlLY WORK AND OR W A S  WORKING WE SUDDENLY WE 

ENTIRE LABORATORY BASE ON PCR PRODU€T, IT WOUU 

1-d 
SUDDENLY COME UP CONP-TELY AMOK. 

I THINK WE HAD THAT PROBLEM UVXR AND OVER AGAIN AND WE 

FINALLY DEVELOPED HETHODS, IN FACT, TO GUAFtD AGAINST THAT. BUT 

IT TOOK US A IDNG TIME. 

Q .  THAT WAS ABOUT, T THINK YOU TOLD MR. PASAHOW, THhT WAS 

AROUND MIDSUMMES OF 1985? 

I'M NOT KOXIDING YOU TO THE EXACT DATE BUT ROUGHLY 

THAT'S THE DATE WE'RE TALKING ABOUT? 

A. WE'RE NOT. I WAS TALKING ABOUT AN ONGOING PROCESS TH&T HAS 

GOTTEN WORSE AND WORSE. &E BETTER PCR GETS THE MORE YOU HAVB 

TO GUARD AGAINST THIS CONTINUED PROBLEM OF CONTAMINATION. > 
WE WOULD HAVE IT SOMETIMFS FOR -- SOMETIMES WE GO F O R j  

MONTH OR TWO. AT THE VERY BEGINNING Wl3 WENT FOR A m N G  TIME 

WITHOUT EVER HAVING IT BECAUSE OUR AMPLIFICATIONS WEREN'T SO 

EFFICIENT. 

ONCE !FHEY GOT EFFICIENT SUDDENLY WE WERE WORKTNG AI,ONG 

A COUPLE OF MONTHS EVERYTHING WOULD BE DOING RIGHT SUDDENLY WE 

COULDN'T GET ANY NEGATIVE CONTROLS. 

FIGURE OUT WHAT'S EWPENIEJG HERE, ARE WE GETTIIJG 

SO WE HAD TO GO BACK AND 

JAMES YEOMAMS, OFFICIAL REPORTER, PSDC, 415-863-5179 



* 
18 I 

2 
8. . 

t 3 

4 

5 

6 

7 

a 8 

9 - 

10 

11 
d 

12 

13 -.. 

a 

0 

14 

15 

16 

17 

ia 

19 

20 

21 

22 

23 

- 24 

25 

MULLIS-CROSS/FIGG 14-2055 

SF'ECIFIC AMPLIFICATION* IF SO WfIY DO WE GET AMPLIFfCATION OUT 

OF A CELL OF DNA THAT'S NOT SUPPOSE TO HATIE ANY BETA-GLOBIN IN 

IT AT ALL. WE THEN HA- TO SOLVE TXAT PROBIZM. 

IT WASN'T SOMETWING THAT JVST HAPPENED ONE MY, YOU'RE 

Q. DR. murs, AU I WAS myrm TO DO 1s SEE rF I UHDERSTOOD 

WHAT YOU TOLD MR. PAS3LwOW. LET lEE ASK THIS QUESTION: 

THE OR TECHNIQUE IS NOT AMPLIFICATION, THAT'S A 

DETECTION TECHNIQUE, RIGHT? 

A. 3: KNOW WHAT YOU'RE TALKING ABOUT, I REMEMBER WHAT I WAS 

TALKING TO MR. PASAHOW ABOUT. 

Q. I'VE ASKED A DIFFERENT QUESTION NOW, IF YOU'D ANSWER TRAT. 

A. TEIE OR TECHNIQUE IS A DETECTION. 

Q. OKAY. AND IT'S A DETECTION TECHNIQUE THAT INVOLVES A 

RADIOACTIVELY LA3ELED PROBE AND TIEN INVOLVES SOME STEPS OF 

ANNEALSNG THAT PROBE AND ACHEZVINC IT JUST AS A GENERAL 

DESCRIPTION; XS THAT CORRECT? 

A. YES. 

Q. WOULD YOU mOK AT THE '202 PATENT THE CLAIM SECTION. AM I 

CORRECT THAT CLAIMS 16 !WROUGH 18 ARE THE CLAIMS OF THAT PATENT 

THAT ARE SPECIFICALLY DIRECTED m m USE OF OR IN COMBINATXON 

WITH PCR? 

A. 16 THROUGH 18 OF THE '202? 

Q. YES* I'M SORRY, I MISSPOKE, THE '195, 1 APOIDGIZE, 
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A, YES, THAT'S WHAT THOSE ARE REFERRING TO* 

Q *  AND DO YOU UNDERSTAND THAT' THOSE CIAIMS MOT EVEN BEING 

CBALLENGED BY DW POHT IN THIS LITIGATION? 

A. r THINK YOU HAVE A HARDER TIME ~ N G I N G  THOSE WEN YOU'RE 

ASKING ME TO HAW3 CHALLENGING TfIIS ONE. 

Q. THE ANSWER IS YES, RIGHT? 

A. YES. 

Q. DOCTOR, REFERRING TO THE '195 CLAIM 1 OF THAT PATENT 0 

DEFINES AN AMPLIFICATION PROCEDURE FOLWWED BY A DETECTION 

PROCEDURE, IS THAT A FAIR CHARACTERIZATION OF IT? 

A. THAT'S FAIR. 

Q. 

THE AMPLIFICATION PROCEDURE EXACTLY AS SET FORTH IN THE ' 202  

PATENT? 

A. I BELIEVE IT'S EXACTLY THE SAME WORDING. 

Q. 

INVOLVES TAXING ONE OF THESE RADIOACTIVELY LABEIZD PROBES THAT 

WE'VE BEEN TALKING ABOUT AND DETERMIMIPIG WHETHER OR NOT T?iAT 

PROBE WILL HYBRIDIZE OR STICK TO DNA THAT HAS BEEN AMPLIFIED? 

AND THE PREAM3m OF THE CIAIM OM STEPS A THROUGH C DESCRIBE 

OKAY. AND STEPS D AND E DEFINE THE DETECTION STEP WHICH 

IS THAT A FAIR CHARACTERfZATION OF THAT? 

A. I THINK SO. 

Q. NOW, JUST AS THE cram 1 OF THE '202 PATENT, CLAIM I OF THE 

'195 ALSO DESCRIBES TWU CYCLES OF AHPLIFICATXON? 

A. YES. 

JAMES YEQMAHS, OFFICIAL REPORTER, USDC, 415-863-5179 
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ADDITIONAL CYCLE FOR A TOTAL OF TIIREE; IS THAT RIGHT? 

A. YES, I MIGIFT PUINT OUT TO YOU THE: PRECISE WORDING IN THAT 

cmm, WHERE IT SAYS THE c u m  IS REFERRING TO A PROCESS mrai 

COMPRISES TWO C Y C U S .  

Q. RIGHT, 

A. THAT DOES HOT ELIMINATE A PROCESS WHICH HAS OTHER THINGS IN 

IT* XN FACT, IT DOESN'T ELIMINATE A PROCESS WHICH HAS 50 CYCLES 

IN IT. YOU KEEP COMING BACK TO THAT SOINT. 

THE REASON IT IS WRITTEN AS TWO CYCfrES IS BECAUSE FOR 

THE PROCESS TO REALLY WORK IT HAS TO INVOLVE TWO CYCLES. IT HAS 

TO HAVE THE COMPONENT THAT THE EXTENDED PRIMERS FROM ONE CYCLE 

ARE PRIMXD BY THE OTHER PR- IN THE NEXT CYCLE. 

THAT'S WHY IT'S WRITTEN THAT WAY. IT SEEMS TO ME THAT 

YOU8'vE MADE MUCH MORE THAN YOU SHOULD HAVE OF THE FACT THAT IT 

TALKS ABOUT TWO CYCLES. IT'S A PROCESS WHICH COMPRISES -- 
Q .  COMPRISES IS THE WAY YOU UNDERSTAND IT, IS TBAT IT INVOLVES 

AT LEAST TWO CYCLES? 

A. YES. 

Q. OKAY. SO IF f DO THIS REACTION AND I DO TWO CYCLES I'M 

COVERED BY THIS CLAIM? 

A. YES, YOU ARE* 

Q. WELL, I PROBABLY WOULD XF I DID THEM. 

A. TEAT'S WHAT X W A S  THINKING OF. 

Q. AND JUST AS 'IZEE '202 PATgNT WOULD COVER A DfSCREET DNA 

JAMES YEOMANS, OFFICIAL REPORTER, USDC, 415-863-5179 
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mIS-CROSS/FIGG 14-2058 

MOLECULE SIMILAR TO THE ONE !FHAT WE DISCUSSED IN CCTNNECTION WITH 

EXHIBIT A-184, YOU COULD START WITH THAT KIND OF A DISCRETE DNA 

MOZIECULE IN C W M  1 OF THE '195? 

A. IT'S SAME WURDIHG. 

Q* MOW, OOCTOR, WE HAD DISCUSSED YESTERDAY A TECHNIQUE C A I U D  

SOUTHEXM BIDTTING, AND I BELIEVE THAT YOU AGREED THAT SOOTHERN 

BIQTTIEJG IS A DETECTION TECHNIQUE THAT WOULD 3E ENCOMPASSED BY 

WHAT'S SET FORTH IN STEPS D AND E OF C L A I M  11 

A. IF SOUTHERN BID!ITXNG WERE PERF'O-D -0 A PCR AMPLIFICATION 

PRUDUcll I BELIEVE THAT, IN FACT, IT WOULD FAIL WITHIM THOSE 

CLAIMS. 

Q. RIGHT. AND I N  EARLY 1984 SOUTHERN BIDTTLNG W M  A STAHDARD 

BIOCHEMICAL TECHNIQUE? 

A. IN SOME LABORATORIES? 

Q .  IT WAS USED WIDELY IN MOLECULAR BIOLOGY IABORATORIES, ISN'T 

THAT CORRECT? 

A. TKAT IS CORRECT. 

Q -  AND, IN FACT, PROBABLY EVERYONE THAT WORKED OH SAME 

FLX)[IR THAT YOU DID AT CETUS WOULD HAVE BEEN AWARE THAT YOU COULE 

USE A SOUTHERN B W  TO mALYZE THE PRODUCT OF A PCR 

AMPLIFICATION, ISN'T THAT CORRECT3 

A* NO, THAT'S NOT CORRECT- THE JANITORS WOULD PROBABLY USE A 

BOUTHERN BLOT FOR CLEANING UP THE SPXUS. 

Q. ALL SCIEIWISTS WOULD HAVE BEEN AWBRE OF THAT? 

A. YES, 13R. FIGG. 

JAMES YEOMAMS, OFFICIAL REPORTER, USDC, 415-863-5179 
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Q. IN FACT, DR. MULLIS, YOU CONSIDERJZD IT OBVXOUS TO COMBINE A 

PROBING TECHNIQUE SUCH AS SOUTHERN BWTTING WITH THE 

AMPLIFICATION TECHNIQUE OESeRIBED IN THE '195 AND THE '202 

PATENTS, ISN'T THAT CORRECT? 

A+ I DID,  I THINK f TOLD YOU THAT BEFORE. 

(PAUSE IN THE PROCEEDINGS) 

M R m  FIGG: EXCUSE M3 ONE MOMENT, YOUR HONOR. 

(PAUSE IN THE PROCEEDINGS) 

Q. (BY MR. FIGG) DR, MULLIS, DO YOU RECALL THAT YOU'RE NAMFiD 

AS THE PATENTEE ON THE PATENT FOR LABELING OLIGONUCLEOTIDES SUCH 

THAT THEY CAN BE USED AS HYBRIDIZATION PROBES? 

A. YES, I THINK SO. 

Q .  AND THAT PATENT THAT'S . + . f'VE PIACED ON THE OVERHEAD 

PROJECTOR HERE THE FIRST PAGE OF U.S. PATENT 4,582,789, IS THAT 

THE PATENT THAT YOU RECAU YOU'RE NAMED ON AS AN ZMVENTOR? 

A. YES. 

Q. 

THAT THEY CAN BE USED TO DETECT DNA S E Q U E N W  IN MI-S? 

AND THIS PATENT DESCRIBES SPECIFIC WAY OF LABELING PROBES SC 

A. YES, I THINK SO. 

Q. 

DESCRIBED IN THIS PATENT, WOULD BE PROBES !!!KAT COULD BE USED I W  

THE STEPS D AND C OF CLAIPi 1 OF THE '195; IS THAT CORRECT? 

AND THE PROBES THAT ARE MADE IN THIS, BY THE PROCEDURE 

A. I THINK THAT IT WOULD PRO3ABLY -- I'M HOT TERRIBLY F'AMffiIAR 

WfTH THE PATENT THAT YOU'RE NOW DISCUSSING. IT IS ONE WHERE I 

HAD THE ORIGIN= IDEA AND SOBE OTHER PE0PI;B WENT - TOOK IT 
JAMES YEOMANS, OFFICIAL =PORTER, USDC, 415-863-5179 
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MULLIS-CROSS/FIGG 14-2060 

AHEAD AND DID AfiL THE WORK AND BY THE TIME THEY GOT TO WRITING 

THE PATENT I WAS NOT TOO MUM INVOLVED WITH THAT. 

SO I HAVEN'T REALLY STUDIED THOSE CIAIl'ls TO -OW 

WHETHER IT XNCWDES ALL THE NUCLEOTIDE PROBES OR ALL THE DNA. I 

WOULD ASSUME IT HAD BEEN WRITTEN THAT WAY* 

Q. OKAY. U T  ME SHOW YOU A FRSNTED COPY OF THE PATEMTI DR. 

DO YOU RECOGNIZE THAT As THE PATENT THAT WEr= TALKING 

ABOUT? 

A. THIS IS THE PATENT THAT WE'RE TALKING ABOUT, 

Q. YEAH. NOW, DO YOU SEE THAT THIS PATENT WAS BASED ON AN 

ORIGINAL PATENT APPLICATION THAT WAS FILED OH MARCH 21ST, 1984? 

A. YES, I SEE THAT. 

Q. 

INTO THE PATENT THAT' WE'VE ILLUSTRATED? 

A. YES. 

Q. 

IT WAS REFILED AGAfN LATER IN 1984 AND ULTIMATELY ISSUED 

IN T m  BACKGROUND SECTSON OF THIS PATENT THERE'S A STATEMEN1 

OF SORT OF THE STATE OF T E ~ E  ART IN CONNECPION wrm USING mmI;Ei 

HYBRIDIZATION PROBES, DO YOU SEE THAT I# COLUMN ONE? 

A. WHATLINE? 

Q- WEU, I THINK IT BEGINS AROUND LINE 200 

A. YES. I SEE THAT STAT-. 

Q. I'M SORRY. 

A. I SEE THAT STATEMENT. 

Q. IT B A S I W Y  IS SAYING THkT: 

JAHZS Y E O W S ,  OFFICIAL REPORTER, USDC, 415mB63-5179 



c 
12 

/-' 

I )  

e 

c 
.- 

e 

/ 

c 

& 

4 ,+- 

e 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

2 0  

21 

22 

23 

24 

25 
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~ 

"IT IS OFTEN USEFUL TO HAVE INDICATOR PROBES WHICH 

A L f x l W  !t'HZ USER TO DETECT, MONITOR, I D W f E  OR ISOLATE 

Nucmrc ACID PRESENT IN ANY mom." 

DO YOU SEE THAT? 

A. IT IS OFTEN USEFUL, YES. 

Q. AND IT GOES ONTO SAY: 

nTHAT SUCH PROBES HAVE BEEN USED To DE!FECT THE 

PRESENCE OF GWES CODING FOR ANTIGENS REBPOHSIBLE FOR 

THE GRAFT 'RESECTION, AEJD SO FORTH." 

AND JUST LISTS AS PART OF !lXE STATE OF THE ART VARIOUS 

USES OF LABEL PROBES FOR HYBRIDIZATIOW? 

A. YES. 

4. DO YOU AGREE THAT THIS IS AN ACCURATE, PERHAPS SOMEWHBLT 

ABBREVIATED SUMMARY, OF THE STATE OF THE ART USING DETECTION 

PROBES IN EARLY 1984? 

A. YES. I THINK THAT'S WHAT THE INTENTION WAS. 

Q. HOW, WOULD YOU TURN TO C O L m  -- COLUMN 17 AND 18 OF THAT 

PATENT. AND DO YQU SEE THAT TOWARD THB BOTTOM OF COLUMN 17 

GOING ON OVER INTO T I f E  TOP OF COLUMN 18 THERE IS A DfSCUSSfON a 

THE VARIOUS 1MIIWGS THAT THE PROBES, THE LABELED HYBRIDIZATION 

PROBES DESCRIBED IN THIS PaTENT CAN BE USED FOR? 

A. YES. 

ORIGIN IN CLCNICAL SAMPLES." 

JAMES Y E W S 8  OFFICIAL REPORTER, USDC, 415-863-5179 
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GOES ONTO SAY IN THE NEXT PARAGRAPH, ALSO BE USED 

TO DETECT GENTIC DISEASES SUCH AS HLA-LINKED DISEASE, 

THALASSEMIAS, SICKLE CELL ANEMIA, ET 

1s THAT AN ACCURATE CHARACTERIZATION OF WHAT THESE 

PROBES WERE INTENDED FOR? 

A. THAT'S WHAT IT SAYS THERE- 

Q. WHEN IT SAYS NUCLEIC ACID SEQUENCES, TEfAT SIMPLY MEAElS 

DETECT A SEQUENCE, AND I CAN JUST USE YOUR NOTEBOOK HERE, DETECT 

A SPECIFIC SEQUENCE WITHIN A PIECE OF DNA? 

A. YES. 

Q. AND IT WOULD -- ST WOULD DO THAT BY HYBRIDIZING WfTH IT AS 
THAT IS SET FORTH IN STEPS D AND E OF THE '195? 

A. YES, IT WOULD DO BY HYBRIDIZATION. 

Q. OKAY. DR. MULLIS, LET EtE SHOW YOU A COPY OF A DOCUMENT 

WE'VE MARKED As EXHIBIT A-23. 

A. YES. 

Q. IS THAT AN ABSTRACT OF !E€E TALK THAT YOU PRESENTED AT THE 

COLD SPRING HARBOR MEETING IN THE SUMMER OF 1986? 

A. I'M NOT SO CERTAIN THAT IT IS. IT DESCRIBES THAT -- 1 THIMK 
IT DESCRIBES THAT TALK, BUT 1 REALLY -- 1 THINK YOU ASKED ME 

ABOUT THIS PASSAGE ONCE BEFORE. IT'S NOT LABELED AS NECESSARILY 

THAT PARTICULAR TALK AND I CAN'T -0 YOU KNOW, f CAN'T R E A U Y  BE 

SURE mrs A B S T I Z A ~  COULD EAVE DESCRIBED m s  OF TAIXS THAT T 

GAVE. IT VERY EASILY COULD BE THAT PARTICULAR TALK. 

Q. AND THE OPENING LINE OF THAT ABSTRACT SAYS: 

JAMES Y E O W S ,  OFFICXAL REPORTER, USDC, 415-863-5119 
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'WE WAVE DEVISED A SIMPLE METHOD -RE BY NUCLEIC ACID 

SEQUENCE CAN BE AMPLIFIED IN VITRO APPARENTLY WITHOUT LIMIT*" 

A. m T ' S  WHAT IT SAYS, MR. F I G G .  COULD HAVE SAID W E  HAVE 

DEVISED A CUMBERSOWE, LESGTHY METHOD, BIfi LESS PEOPLE WOULD HAVE 

BEEN INTERESTED. 

Q. 

TELLING SOMETHING YOU DIDN'T THINK W A S  TRUE, WERE YOU? 

A. NO, IT IS A SIMP= METHOD. IT'S VERY SIMPLE TO Do ONCE YOU 

KNOW HOW. I DID NOT SAY WE HAVE SIMPLY DEVISED A SIMPLE METHOD, 

W E N  YOU S A I D  YOU HAD DEVISED A SIMPLE METHOD, YOU WEREN"T 

HOWEVER, I SAID WE HAVE DEVISED A SIMPLE METHOD. 

Q. LET ME SHOW YOU A COPY OF A DOCUMENT WE'VE MARKED AS EXHIBI'Z: 

A-24. I THINK MR. PASAHOW ALSO ASKED YOU SOME QUFSTIONS ABOUT 

THAT. 

A. YES, I'M VERY FAMILIAR W I T H  THIS. 

Q. THAT'S AN A R T I C ~  THAT YOU WROTE AND P U B L X S ~ D  XN THE 

SCIENTfFIC JOURNAL? 

A. YES. 

Q. AND WE'VE MllDE A BfxlW UP OF THE FIRST PAGE OF THAT DO- 

W X C H  HAS BEEN WARKEIO AS A-1620 

AGAXN, THIS -- THIS ARTICLE INDICATES THAT PCR IS AN 

ENZYMATIC REACTfOM THAT' IS SIMPLE TO PERPORM; IS THAT CORRECT? 

A. YES, IT MlES. 

Q. 

DIFFICULT TO FfND SITUATIONS IEI WHICH IT W I L L  NOT WORK AND THAT 

AND IT ALSO SAYS ON THE FIRST PAGE THAT PCR THAT IT'S 

FACT DERIVES FROM ITS COMBINATfON OF THREE FWI- PHl3NUMENAt 

3AMES YEOMANS, OFFICIAL REPORTEFt, USDC, 415-863-5279 
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HETUIS-CRUSS/FXGG 14-2064 

IS THAT RIGHT? 

A. IT DUES. 

Q. 

BEING THE AEXLITY OF PRIMERS TO -- TO HYBRIDIZE TO COMPIZMBHTRY 
REGIONS ON THE TEMPWSTE STRANDS. 

AND ONE OF THOSE PHENOMENA YOU DESCRIBE IN THE ARTICEE AS 

A*  YES, IF f COULD GO BACK YOU SORT OF LE= -- IT DOESN'T SAY 

S m L Y  COMBINATION OF FAMILTAR PHENOMENA, XT SAYS 

FORTUITOUS COXBINATION. I THIHK THAT REALLY HAS SOME BEARIHG ON 

WHERE YOU'RE XEADED. I THINK IT MIGHT BE WELL TO READ IT 

COHPLETELY 

(PAUSE IN THE PROCEEDINGS) 

Q. DOtToR, DO YOU AGREE !IXAT'EVEN TODAY THERE 

ARE NO STANDARD CONDITIONS FOR CARRING OUT PCR THAT OFTEN 

(BY MR. FfGG) 

SET OF CONDITIONS TI%AT GIVES SATISFACTORY RESULTS? 

A. I WOULD SAY THAT THERE'S CERTAINLY MORE STANDARD CONDITIONS 

AVAILABLE TODAY THAI4 PRIOR TO 1984, BUT A LOT OF SCIENTISTS 

PREFER TO EXPERIMENT OCCASIONALLY WHEM TEIEY DO A REACTION AND 

GET A RESULT THEY DON'T BELIEVE IS THE BEST POSSIB- RESULT THE1 

COULD GET AND I'M CERTAIN THAT SOMETIMES THEIR EXPERIMENTATION 

ENDS UP IN MODIFYSIG GOOD REACTSON IN A WAY THAT PERHAPS 

IMPROVES THEIR PXRTIemtAR EXPERIMENT. 

THERE ARE -- THERE ARE COHDITXONS, HOWEVER, WHXCH ARE 

NOW LAID OUT m f U Y  IN THIS PATEHT IN OTHEX LITERATURE WICH 

IF YOU FOWW THOSE PARTICUU~R mcrpEs YOW mu GET A ~ S U L T  IN 

JAMES YEOMAMS, OFFICIAL REPORTER, USW, 415-863-5179 
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JUST ABOUT ANY PLACE. THAT'S WHAT I HADN'T FOUND ANY P U C E  

WHERE I CAN'T GET AH AMPLIFICATION PRODUCT TO OCCUR. NO 

SEQUENCE THAT I'VE EVER TRIED TO AMPLIFY HAS 3EEw RESXLXENT TO 

THE PROTOCOLS THAT I'VE DEVEmPED WITH PCR. 

Q. TIXIS IS THE REASON YOU CONSULT WITH A NUMBER OF COMPANIES 

AND INSTITUTION ON PCR SO THAT YOU CAN SHARE YOUR EXPERIENCES 

W I T H  THEM AND HELP THEM GET THEIR PCR REACTIONS TO WORK? 

A. 1 USUALLY CONSULT W I T H  THEM AROUND SOME USE OF PCR 

RECOMMENDING WAYS THAT THEY CAN USE IT AND ACTUALLY CONDITIONS 

THAT THEY CAN EMPLOY THAT W I L L  IMPROVE THEIR PARTICULAR 

SITUATION, YEAH. 

Q .  DOCTOR, WOULD YOU Ttriw To PAGE 242 OF THE EXHIBIT THERE THA!! 

YOU HAVE BEFORE YOU. I THINK ST'S -- EXCUSE ME -- EXHIBIT A-24, 

A. OKAY. 

Q. YOU SEE THAT YOU DESCRIBED IN !lME SECTION PRECEDING THIS THE 

END OF THE SECQND TO THE U S T  PARAGRAPH HERE A NUMBER OF 

DIFFERENT CONDITIONS THAT SCIEHTISTS WIGHT WURK W I T H  To OPTSMIZI 

UR USE THE PCR TECHNIQUE? 

A. YES, I W A S  DESCRIBING A IDT OF -- I THINK IT'S IN THIS 

PARAGRAPH . . YES, THAT'S TRUEt I W A S  DESCRIBING THE FACI' THAl 

A LOT -- THERE WERE A IOT OF PROTOCOLS AROUND. 

Q. BUT YOU CONCLUDED BY SAYING NOHE OF !FHESE PARJWETERS HAW, 

BEEN STUDIED SUFFICIENTLY BY ANYBODY TO mrsE THE LEVEL OF mrs 

DXSCUSSION EARLIER THAM JUST THE mCAL GOSSIP ON THE PCR CIRCUIT 

AND THE REASON FOR mrs rs PERHAPS THAT MOST OF T~IE: TZMB NO sua 

JAMES YEOMANS, OFFICIAL REPORTER, U S K ,  415-863-5179 
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MJUfS-CROSS/FfGG 14-2066 

TH&T !IXE FRAGMENTS MELT EASILY BELOW 95 EFFORTS ARE NECESSARY. 

DEGREES AND THE REACTION WORKED FINE UNDER ANY REASOHABIZ 

CONDITIONS. 

A. YES. HW50NABLE THEY’RE CERTAINLY THE PEOPLE READING THIS 

PAPER UETDERSTOOD REASONABLE To I N W D E  THOSE CONDITIONS THAT 

WOULD GET PCR TO WORK. 

STRANGE. 

NOT SOHETHING YOU KNOW COMPLETELY 

Q .  YEIH. IF rT WASN’T COMPLZTELY STRANGE IN MOST CASES IT 

WORKS? 

A. IF IT W A S  NOT COMPSEFEL’Jt S T M G E  FROM THE POINT OF VIEW OF 

STRANGE HAS TO BE TAKEN IN THE CONTEXT OF, YOU KNOW, POST PCR 

TECHN0LX)GY DAYS. 

WHAT SEEMS COMPLETELY STRANGE To SOMEONE WHO‘S W I N G  

F’CR IN THE 1990‘s WHEN THIS WAS WRITTEN WOULD NOT HAVE 

NECESSARILY SEEHED STRANGE TO SOMEONE XN 1969 OR TO SOMEONE IN 

1983. 

8 .  AND YOU CHOSE TO DESCRIBE THAT AS SAYING THE REACTION WORKEI 

FINE UNDER AM ICEASONABLE CONDITIONS, THAT W A S  YOUR IANGUAGE? 

A. YES, I: THINK PEOPLE WERE READING !FHIS UNDERSTOOD EXACPLY 

WHAT f MEANT BY THAT. 

MR. FSGG: WE H?LVE NO FURTHER QUESTfONS. THANK YOU, 

DR. Mums. 

THE COURT: MR. PASAHOW, ANY REDIRECT? 

MR* PASAHOW: YES, YOUR XONOR. 

JAMES YEOMXHS, OFFICIAL REPORTgR, USPC, 415-863-5179 
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14-2067 

THE COWRT: ABUUT HOW WHG? 

MR, PASAHOW: I WOULD ESTIMATE 1 HAVE AWWT A HALF Aw 

HOUR. 

rn COURT: I =INK THEN WHAT wwu DO rs wvm TAKE A 

RECESS NOW RATHER THAN GET STARTED OH THAT AE4D THEN PROCEED W I T I  

THE REDIRECT AND THE RECROSS. 

YOU MAY STEP DOWN. THANK YOU, 

LADIES AND GENTLEMEN, PLEASE F O L L O W  THE INSTRUCTIONS. 

WE'LL TAKE OUR RECESS AT TFUS TIME FOR ABOUT TEM, 15 MINUTES. 

(RECESS TAKEN) 

( C O N T I m D  OH NEXT PAGE, NOTHING OMITTEP]I 

JAMES Y E O W S ,  OFFICIAL REPORTER, USDC, 415-863-5179 
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14-2068 

(OPEN COURT, JURY PRESm, AT 9:51 A.M.:) 

MR. FIGG: ONE HOUSEKEEPING WLTTER, YOUR HONOR: 

I BELIEVE WHEN EXHIBIT 186, THIS - THIS DO-, THIS 

IT SHOUflD HAVE OSTER HERE, WAS m D ,  IT W A S  m D  AS B-186. 

1EEN W D  AS A-186. 

THE COURT: YOU'FE NOT MOVING THAT IN EVIDENCE, THOUGH# 

m. FfGG: WE W I L L ,  YES, -- 
THE COURT: OH, YOU W I L L .  

MR. F I G :  YEAH. 

THE COURT: I SEE. 

f W A S  JUST SAVING THAT FOR THE END. 

HR. PASAHOW: AS W N C  AS IT'S -- 
MR. FIGG: 

THE COURT: 

ANY OBJECIXON? 

MR, PASAHOW: NO, YOUR HONOR. 

THE COURT: IT'S ADMITTED. 

WE CAN DO IT NOW, IF YOU IJKE. 

WHY DON'T WE CONSIDER ST DONE. 

(PLAfHTfFF'S EXHSBfT A-186 

RECEIVED IH EVIDENCE) 

MR. FIGG: WEHA- -- 
THE COURT: 

HR. FfGG: IATER. OKAY. 

THE COURT: 

WE'LL TAKE CARE OF IT IATER. 

WE HAVE THAT ONE OUT OF THE WAY. 

(PAUSE IN PROCEEDINGS 1 

(CONTImED ON NEXT PAGE, NOTHING O M I m D )  

OKAY. 
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REDIRECT EX?iMINATION 

BY KR. PASAHOW: 

Q* DR- MJUIS, YOU SPENT SOME T m  THXS MORNING TAIXING ABOUT 

WHAT YOU UNDERSTAND CfiAI?d 1 TO COVER, 

CLAIM 1 STARTS OUT DESCRIBING YOUR INVENTION W: 

"A PROCESS FOR AMPLIFYING AT LEAST ONE 

SPECIFIC NUCLEIC ACID SEQUENCE." 

WHAT DID YOU MEAN BY "AMPLIFY"? 

A. WELL, I ACTUALLY -- I THINK f DEFINED WORD PRETTY WELL 

AT THE VERY BEGINNING OF THE '202 PATENT, IN THE VERY FIRST 

PARAGRAPH, SO AS TO MAKE IT REALLY CLEAR WHAT I WAS TALKING 

ABOUT. 

I JUST -- GET EIE JUST READ THAT. IT'S VERY SHORT. 

"THE PRESENT INVENTION RELATES TO A PROCESS 

FOR AMPLXFYfNG EXISTING NUCLEIC ACID SEQUENCES. MORE 

SPECIFICAUY, IT RELATES TO A PROCESS FOR PRODUCING 

ANY PARTICULAR NUCLZTC ACID SEQUENCE FROM A GIVEN 

SEQUEMCE OF DNA OR RWA IN AMOUNTS WHICH ARE LARGE 

COMPARED TO THE AMOUNT I N I T I A U Y  PRESENT." 

SO I THINK THAT -- TH&T PARAGRAPH VERY CLEARLY DEFINES 

aAMPLIFY'' As MEANING TO A LARCE AMOUNT OF SOMETRING OUT OF 

A SMALL AMOUNT OF IT THAT'S INITIALLY PRESENT. 

IS TEAT -- THAT'S IN THE PATENT. THAT'S E O W  YOU 

INTERPRET THAT, THE USE OF AHPLIFYIWG THERE IN cI3LIPf. 

Q. SO HOW DOES YOUR -- YOUR INVENTION e m T  W A S  THE 

-CE L. FRANCIS, OFFICIAL REPORTER, U S E ,  415-431-6080 
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MULLXS-REDIRECT/PASAHOW 14-2070 

LANGUAGE THAT YOU READ US? 

A. IT SAYS -1 

Q. OH, I SEE. 

A- -9 IT PRODUCES A LARGE 'LET'S SEE, 

"MORE SPECIFICAUY, IT RELATES TO A PROCESS 

FOR PRODUCING ANY PARTICUZIAR NtrCLEIC ACID SEQUENCE 

FROM A GIVEN SEQUENCE OF DNA OR RNA IN AMOUNTS mra 

ARE WLRGE COMPARED TO THE AMOUNT INITIALLY PRESENT. " 

Q. AND WHAT'S TRE AMOUNT ORIGINALLY PRESENT? TIIAT'S IN THE 

TARGET SEQUENCE? 

A. TEAT WOULD BE THE TARGm SEQUENCE, 

Q* NOW# WHEN YOU WERE TESTIFYING YESTERDAY, YOU TOID M€t. FIGG 

THAT YOU WOULD 3ELIEvF THAT A PROCESS FsouLo EtE PCR IF IT WERE 

ABLE TO SHOW THAT THERE W A S  SYNTHESIS USING A RELIABLE DETECT101 

SYSTEM. 

WHAT DO YOU CONSIDER TO BE A RELTABflE DETECTION SYSTEM 

FUR A PCR AMPLIFICATION PROCESS? 

A. mu# THAT 0- I PROBABLY I COULD GIVE YOU SO= EXAMPLES. 

"RELIABLE" W I L L  HAVE A -- I MEAN, 'RELIABIZ" CAN HAVE 

ALL KINDS OF DEPTH OF XEANING, BUT f CAN SHOW YOU -- A RELIABLE 

METHOD WOULD HAVE TO BE 0- TXAT--- IN THIS CASE, TH&T INDICATE1 

THAT THE -- THAT THE CLAIM -- THhT THE ELEMENTS OF THE CIA= 

Q c  SURE. 

CANDACE L a  EBANCIS, OFFICIAL RBmRTER, U S E ,  415-431-6080 
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A *  OF SHOWING e 0 

(PAUSE IN PROCEEDINGS ) 

THE WITNESS: W E  WERE TALKING ABOm -- I THINK MR. F f G G  

W A S  -- IT WAS WHEN X W A S  TAWBIG W I T H  HIM ABOUT THE PIETHOD WHICH 

I EMPLOYED TO DETERMINE THAT AN AMPLIFICATIOPI HAD T W N  P U C E  XH 

THE CASE OF E W I B  1 IN THE -- IN THE '202. 

AND THE METHOD THAT I USED WAS TO U M X  FOR A 2S-lBAwD -0 

25-BASE PAIR BAND ON A GEL. 

1 DON'T SEEM TO HAVE ANYTHING TO DRAW WITH, 

(PAUSE IN PROCEEDINGS) 

TI3E WfmJESS: AND THAT -- THE FACT THAT PRESENCE OF 

THAT 25-BASE PAIR BAND ON THX GEL WOULD BE RkLXABLZ, WOULD BE A 

RELIABLE INDICATION THAT THE CLAIMS WERE BEING FULFILLED, 

MEANING THAT THE PRODUCTS OF THE PRIMER EXTENSION IN ONE CYCLE 

WERE BEING USED As TEMPLATES IN THE OTHER CYCLE. 

THE REASON THAT WOULD BE A RELIABLE METHOD TO SHOW THAT 

IS BECAUSE THAT PROCESS, AS I W A S  USING IT IN THAT EXPERIMENT, 

WAS PRODUCING A ZS-BASE PAIR BAND THAT DIDN'T pRElJrousLy EXXST. 

IT WASN'T STARTING WI!W A 25-BASE PAIR PIECE OF DNA AND 

TRYING TO MAKE A LfTTLE BIT -- TEENY LITTLE BIT MORE OF IT. XT 

WAS STARTING W I T H  A MIXTURE TEAT HAD NONE OF THAT 25-BASE PAIR 

BAND IN THAT AND rT WAS TRYING TO CREATE THAT. 

SO THE EXISTENCE OF THAT THING ON THE GEL TOLD ME 

FAIRLY RELIABLY THAT, IN FACT, THE PROCESS WAD WORKED. 

AND IT'S A HATTER OF' -- THE FIRST CYCLES IN THAT 

CANDACE La FRANCIS, OFFICIAL REPORTER, USDC, 415-431-6080 
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REACTION . . THE FIRST CYCLE IN THAT RE?dTION PRODWCED THIS 

(INDICATING) AND TRAT (INDICATING); RIGHT? I GOT THIS 

(INDTCATING) . . . AND THEN I GUT THAT (INDICATING). 

AND THE SECUND CYCLES 0 I PRODUCED THfS 

(INDICATING) AND THAT (INDXCATIMG) . 
THIRD CYCLE, FROM THESE (INDICATING), BEING PRIMED 

BY THE PROCESS T?€AT'S fIERE -- BEING PRIMED BY -- IT'S -- 
ACTUALLY, I DREW THAT WRONG. 

THIS WOULD BE THE PRIMER (TNDXCATIHG) t ST WOULD PROMJCI 

THAT (INDICATING) 

AND THEW ACTING ON THESE (XNDICATING), I BEGIN TO GET 

THE ACCUMUIATION IN THE mfRD CYCLE, 25-BASE PAIR PIECES OF DNA, 

mfS IS KIND OF HARD TO DRAW OW. 

BUT NOW THESE THINGS HAD HOT EXISTED TO START WfW, AN1 

THEY COULD ONLY BE MADE BY A TWO -- TWO EXTENSION PROCESSES, OM1 

WHERE TKE PRIMER WAS E?ITENDED ON THE LONG STRAND MAKXNG TSIE mN( 

PRODUCT, AND THEN ANOTHER WHERE THE lONG PRODUCT WAS PRIHED AND 

EXTENDED AGAIN 

THAT'S THE FIRST TIME I SAW THE 25-BASE I&NG PIECE OF 

DNA, 

;IWD THEN THE !IXIRD CYCLE, THAT BEING PRIMED AWD 

EXTENDED WOULD GIVE #E A 25-BASE PAIR F'RA-. 

SO WHEN I SAW !I%E 25-BASE PAIR F'RAGMEMT OM THE GEL, 

THAT WAS A GOOD XNDICATIOM, A FAIRLY RELIABIZ INDICATION. I 

WOULDN'T WANT THAT 0- I WOULD NOT WAVE RISKED MY LIFE ON THAT 

CANDACE L, FRANCIS, OFFICIAL RBPOOTER, U S E ,  415-431-6080 
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mVLLXS-REDIREC!T/PASAHOW 14-2073 

BEING TRUE. 

SAY, A TOASTER OR SOMETHING. 

ABSOLUTELY RELfABLE TOASTER. 

IT'S NOT TKAT RELIABLE. IT'S ABOUT As RELIABLE As, 

YOU DON'T KAVE To HAVE AN 

1 WAS READY TO SAY T H E  PROCESS WORKED AT THAT POINT. 1 

THOUGHT TmT WAS A RELIABLE DEI!ECTION SYSTEM. 

I WENT FURTHER AND DESIGNED OTHER EXPERIlaENTS THAT 

WOULD TRY TO SAY: fS THIS 25-BASE PAXR PIECE REALLY WHAT 1 

THINK IT IS? 

AND f -- I WORKED ON !IXAT AND REALIZED THAT THIS WAS 

TOO SHORT A PXECE To DO A IAT OF SORT OF PICKING APART, SO 1 

STARTED MAKING BIGGER PIECES THAT I COULD REALLY CUT I# SEVERAL 

PLACES AND W O K  AT THE FRAGMENTS &I?D SAY: DID THAT LOOK LIKE 

THE ONES I WANTED THAT I HAVE? 

AND BY THE TIME I GOT AROUND TO PUBLTSHING FOR MY 

C O D A G U E S  TO EXAMINE IW THEIR VERY SORT OF, YOU KNOW, PICKY WAY 

MY WORK, I HAD IDTS OF DATA THERE THAT SHUWED THEM EXACTLY 

RELfA3LY THAT THE PROCESS HAD, IN FACT, WORKED AS ADVERTISED. 

OTHXRWISE, THE PAPER WOULD PROBABLY NOT EA= BEEN PUBLUSHED, OR 

I WOULDN'T HAVE TRIE I S H  IT IF I DIDN'T HAVE THAT KIND 

OF IHFORMATIOH 

S A Ixrr OF DIFFERENT RIND OF 

THINGS, BUT CLEllRLY IT THAT THE mST THAT YOU'RE USXNC 

TO FIND OUT WHAT'S HAPPENING IS REAILY GOING TO TELL YOU WHAT'S 

HAPPENING. 
- -  

IF IT WAS 0- IF f WAS USING A TEST THAT WAS JUST -- 
CANDACE Le m c x s ,  OFFICIAL REPORTER, USDC, 415-431-6080 
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Muuls-REDIREcT/PAsAHow 14-2074 

WHERE ANYTHING THAT HAD HAPPENED WOULD SHOW UP AS A POSITIVE 

AND I COULD KAVE BEEN FOOLED INTO THINKING I WAS DOING SOMETHING 

THAT f R E A U Y  WASN'T DOING. SO . . . 
Q. (BY MR. PASAHOW) BEFORE YOU IEAVE THAT: 

ON THE 2 5 - W E  PAIR PIECE, DOES THAT SHOW YOU THAT 

YOU'RE USXNG THE PRODUCT OF ONE CYCLE AS TEMFIATE IN THE IATER 

CYCLE? 

A. YES. YES, IT DOES, MR. PASAHOW. I: THINK THAT IT SHOWS 

THAT -- IT -- !IXE ONLY WAY THAT X CAN IMAGINE: YOU'D GET A 

25-BASE PAIR PIECE THERE -- f W, !FHERE HIGHT BE SOHE OTHER 

WAY. THAT'S WHY I HAD TO GO WOX AT IT AND SURE IT WAS THl 

RIGHT ONE. 

BUT THAT ABOUT -- THAT'S THE ONLY WAY YOU CAM GET A 

~S-BASE PAIR FRAGMENT STARTING AT -- THIS PLASMID IS 5,000 W E  

PAIRS. THESE IOHG PRODUCTS WERE WHO KNOWS HOW W Y  BASE PAIRS, 

SOME OF THEpl PROBABLY HUNDREDS. 

ONLY AFTER THREE CYCLES WHERE THEY -- THE EXTENSION 
PRODUCT WAS OF -- OF ONE PRIMER WAS 3EIEsG PFtIMED BY THE OTHER 

P-R AND THAT WAS GETTING EXTENDED, ONLY THEN WOULD I START 

GETTING 25 BASE PAIRS. 

SO f COULD USE THIS AS A -- THE APPEARANCE OF THfS BANI 

IN ANY AMOUWT, REALLY, W A S  -- WAS A RELIABLE INDICATOR TIST THE 

PROCESS W A S  WORKING THROUGH TWO CYCLES AT LEAST, OR THREE, IN 

FACT, BEFORE 1 GOT A DOUBIZ-STRANDED PIECE. 

CANDACE L- FRWCIS, OFFICIAL REPORTER, USDC, 415-431-6080 
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Q -  ONE OTHER QUESTION: 

YOU SAID AFTER YOU GOT THE LONGER PIECES, YOU SHOWED 

THAT THEY WERE WHAT YOU THOUGHT THEY WERE BY m m e  THEM. WEEAT 

Do YOU MEAN? 

A. OH, OKAY. WELL, ONCE -- ONCE 1: GOT AWAY FROM THAT -- THE 
INITIAL SYSTEM, AND 1 STARTED MAKING THINGS THAT WERE, I J K E ,  110 

BASE PAIRS LONG, THEN THEY WOULD HAVE ENOUGH SEQUZHCE 

INFORMATION IN THEM SUCH THAT I COULD FIND SEVERAL SITES THAT 

WERE -- THAT WERE A RESTRICTION ENZYME. 

AND THEY HAVE CUTE LI!lTLE N-S, BUT THIS -- I GOT -- 
IN PIECE THAT f WAS W I N G  ma THE BETA-GIDBfl R%G10H# 

=RE WERE THREE DfFFEREMT RESTRICTION RNZYBlZS TWAT I COULD 

E M P ~ Y .  EACH OF WHICH WOULD -- WOULD MAKE ONE CUT m THAT 

M O U C U L E  AT SOM6 SPECIFIC IOCATION, 

AND I COULD SAY: OKAY, IF I TREAT THAT MOLECULE WITH 

MST I1 AND THEN I LOOK AT THE PRODUCTS OF THAT, I SHOULD SEE TWO 

MOLECULES ABOUT HALF AS BIG AS THE ORIGINAL O M ,  AND THAT WOULD 

IOOK LIKE, ON A GEL, THE BIG ONE WOULD BE UP HERE (XNDICATXNG) 

AND THEN THERE WOULD BE TWO LITTLE ONES DOWN -RE. 

I'D SAY: OKAY. THAT'S PARTIAL DIGESTION. IF I CUT 

IT, I WOULD END UP WITH THESE TWO AND NO MORE OF THAT. 
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SERIES OF S I X  LETTERS THAT'S GOT TO BE THERE. 

SO THE FACT THAT IT WOULD CUT WXTH THAT INTO T€IESE TWO 

FRAGMENTS SAID THAT SITE XS SOMEWBZRE OUT IN THE MIDDLE. 

AND, XN FACT, WHEN I USED NC02, IT WOULD CUT INTO TWO 

FRAGMENTS, ONE WOULD BE VERY LITTLE AND ONE WOULD BE VERY BIG. 

AND 1 SAID:  WELL, IT HAS GOT TO HAVE A SXTE SOMEWHERE 

MOLECULE APART AND ANALYZING IT. 

Q. WELL, THESE THINGS YOU'VE WRITTEN DOW RERE, ARE -- THESE 
ARE D I F F E W T  RESTRICTION ENZYMES? 

A. YES. 

Q. AND THXY CUT AT DIFF-T SEQUENCES OF f*ETTERS? 

A. YES. DIFFERENT SEQUENCE -1 r CAWT m r n  WEAT THEY ARE, 

ACTUALLY. IT'S BEEN AWHILE. 

Q. BUT THE FACT THAT IT WOULD 

SEQUENCE OF LETTERS WAS THE!RE SOMEWHERE. 

WOULD PROVE TO YOU !CHAT THAT 

A. YES, IT WAS. IT W A S  -0 XT WAS A WAY OF GETTIHC PARTIAL 

SEQUENCE XIJFORHATION ABOUT THE MOLECULE THAT I HAD =DE. 

(WITNESS RESUMES W X m S S  STAND.) 

(PAUSE IN PROCEEDINGS) 

Q. (BY MR* PASAHOW) NOW, M R e  PIGG SHOWED YOU A POSTER THAT fIAI 

SOME PRIMERS FROM YOUR EXAMPUS, 3T W A S  EXHIBIT A-185. 

A* YES. 

Q-  AWD THAT IUS DOWN AT THE BOTTOM A -- IT SHOWS m T  THERE ARI 

TWO BASES AT THE END OF THE PRIMERS YOU USED FOR EXAMPLE 4 WHICI 

CAMDACE L. €%&NCI:S, OFFICIAL REPORTER, USDC, 415-431-6080 
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OVERIAPPED. 

A. (NODDING HEAD.) 

Q e  AND TAXING THAT AS A SAMPIE OF HOW THIS WORXS, HOW W H G  WAS 

THE PIECE YOU WERE =XING FOR IN ExApppxlE 4? 

A. IN EXAMPLE 4 ,  I THINK WE WERE MAKING A 240-BASE PAIR PIECE. 

IZT ME CHECK THAT. 

(PAUSE IN PROCEEDINGS) 

THE WITNESS: YEAH, IT SAYS: 

''THIS EXAMP= I U S T R A T E S  AMPLIFICATION OF A 

240-BASE PAIR SEQUENCE SPANNING THE ALLELIC EIST I1 

11 SITE . 
AND THAT SAME BETA-GmBIN GENE, IT WAS 240 BASES WNG. 

I'M GETTING BETTER AT IT AND I'M MAKING BIGGER PIECES NOW. 

Qm (BY MR. PASAHOW) NOW, W A S  THAT 2 4 0 - B S E  PAIR PIECE fN THE 

SOLUTION WHEN YOU STARTED THE AMPLIFICATION? 

A. NO, IT WOULDN'T HAVE BEEN IN THE somrm.  IT WAS LIKE -- 
THIS AMPLIFICATION, f WAS STARTING WITH A -- AGAIN, A . . e 

W I T H  -- I THINK THIS -- IEJ THIS PARTICULAR ONE, I HAD IT IN A 

PLASMID. I MAY HAVE HAD IT IN -- IN EflfMAN DNA, 3UT IT CERTAXNLI 

D I D  NOT HAVE A 240-BASE PAIR F'RAGMENT IN IT. 

Q. 

W A S  A 240-BASE PAIR LONG PIECE OH A GEL? 

A. 

SPECIFIC FRAGMENTS, THE SAME WAY As THE OTHER ONE, FOR ME TO 

REALLY BELIEVE PO32 SURE THAT IT WAS WHAT IT WAS. FOR MY 

SO WHAT YOU WERE =KING FOR AT THE END WAS WHETFiER THERE 

YES, AND THAT 240-BASE PAIR PIECE WOULD HAVE HAD TO CUT fNT4 

CANDACE L. FRANCIS, OFFICIAL REPORTER, U S X ,  415-431-6080 
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COLLEAGUES. I REAIJIY BELIEVED IT. 

Q. NOW, IF THIS HAD FORMXD AND THESE TWO ENDS HAD EXTENDED, 

WOULD YOU RAVE 3EEN ABLE TO TELL THE DIFFERENCE BETWEEN THAT A N C  

A. YES. THAT WOULD HAVE MAOE AEaouT A 4 0 ,  1 TfZINK, BASE PAIR 

FRAGMENT, WHIM WOULD HATIE APPEARED VERY MUCH NEAR THE BOTPOM 0 3  

THE GEL, WHEREAS THE 240-BASE PAIR F'RAGMEWT THAT 1 WAS TRYING TE 

MAKE WOULD HAVE APPEARED MUCH CIOSER TO THE TOP OF THE GEL THAT 

I WAS USING. 

OF -E, THE IO-EASE PAIR PIECE WOULD NOT HAVE CUT 

INTO THE APPROPRIATE PIECES, EITHER. IT WOULD HAVE BEEN VEIlY 

EASY TU DISTINGUISH THOSE TWO THINGS. 

Q* NOW, MR* FIGG AISO SHOWED YOU THIS PAGE =OH YOUR NOTEBOOK, 

EXHIBIT . . . A-186. 

SHOWN THAT THE TWO PRIMERS YOU WERE USING COULD FORE4 THIS FUNM 

LOOP STRUCTURE BWT THEY COULD ANNEAL TO RAM OTHER. 

A. YES. 

Q. AND YOU -- YOU SNDSCATED, I BELIEVE, THAT YOU ACTUALLY SAW 

ON A GEL A PIECE THAT YOU THOUGHT W A S  THAT PIECE? 

A. YES- I HAD BEEN SEEING IT QUITE A IDNG TIME BEFORE 1 

Fr-D OUT WHAT IT WAS. IT HAD BEEN KIND OF AN ANNOYING LITPL 

!I%XNG. 

IT ALWAYS -- ANY 'PIME I RAN A GEL THAT SUPPOSEDLY HAD 

HAD PURIFIED JB03, WHICH WAS THE NAME OF !FIGIT PRIMER, I ' D  D A Y ,  
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GET A MAIN BAND THAT W A S  RIGHT I# IWE RIGHT PLACE, AND THEN X'D 

GET ANOTHER ONE, A LITTLE FAINT BAND UP ABOVE IT. 

1 COULD CUT THAT OUT OF THF, GEL AND RE-RUN IT W I T H  THA'J: 

BAND. IT S T I U  GAVE HE THE OTHER ONE. 

IT SHOULD HAW3 INDICATED TO EIE IT WAS SOME PROPERTY OF 

JB03 THAT HAD THOSE FOZIMSe 

BUT, YES, IT WAS EASY TO PICK THAT OUT OF TKE GEL AND 

Q* COULD YOU TELL THE DIFFERENCE BETWEEN WKAT YOU GOT WHEN THIl 

FORMED AND RAN ON THE GEL AND WHAT YOU GOT WHEN YOU GOT THE 

PRODUCT OF THE PCR REACTION? 

A. YES. YEAH, THE FRODUCT OF THE PCR REACTlOpJ THAT I -- THAT 

USED 0- THAT f USED THAT FOR, 1 MEAN, THE O m  3B03 WAS I# -- W& 
-me A 5s-BASE PAIR PRODUCT, WHICH WAS EASY TO DISTIHGUISH 

FROM THAT. 

[PAUSE IN PRUCEEDIHGS) 

Q. 

EXHIBIT A-184, WICH WAS A PORTION OF ONE PAGE OF YOUR NOTEBOOK 

(BY MR. PASMOW) MOW, YOU ALSO REVIEWED W I T H  MR. FfGG 

LET M33 GET YOU TWAT NmBDOX PAGE. 

(PAUSE IN PROCEEDINGS) 

Q. (BY HR. PASAHOW) SHOWING YOU THE -- ONE OF YOUR IABORATORY 

NOTEBOOKS, DOES TBAT DRAWING APPEAR SO- THZRE? 

A. YES. YES, IT DOES. 

I KADE THAT DRAWING AS 0- I USED 9- I DXD TfIESE Au 9- 

WHENEVER 1 WAS DDING EXPERIHENTS THAT WERE GOING TO HAW ANY 

CAMDACE L. FRANCIS, OFFICIAL REPORTER, US=, 415-431-6080 
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KIND OF C0MPUCA-D -- I W, WHERE SmUms 

IWOLVED AND THINGS, I'D ALWAYS TRY TO 

DIAGRAM OF WHAT THAT -- WHAT f W A S  ABOUT TO M) SO 

HYSELF A NICE NEAT 

JUST THAT f 

COULD USE IT TO -- I EIEAN, AS A R33FERENCE FOR =* 

Q. DID YOU *- 

A. THAT 0- 

Q. GO AHEAD. 

A. 1 WAS THROUGH. 

Q. 

A. 1 DON'T THINK I EVER PUBLISHED THAT DRAWING AS . NO, I ' E  

ATAOST SURE I NEVER PUBLISHED THAT DRAWING. 

D I D  YOU EVER PUBLISH THIS DRAWING? 

Q. DID YOU EVER USE THIS DRAWING TO TRY TO ExPmrN THE PCR 

PROCESS TO SOMEONE? 

A. NO. THIS -- I WOULD HOT HAVE USED THIS PARTICULAR DRAWING 

TO DESCRIBE THE PCR PROCESS TO ANYBODY, W E N  -- I WOULDEJ'T EVEN 

TRY TO USE THAT DRAWING TO DESCRIBE IT TO SOMEBODY TODAY WHO 

ALREADY UEJDERSTOOD IT, 

1 -- YOU KNOW, I'VE GOT A PICTURE -- 1: HAD -- I MADE A 

PI- VERY SIMILAR TO THAT, EXCEPT TFIkT IT WAS MUCH MORE 

DETAImD* AND XT WAS A WAY 0- I m, f HADE IT ON THE COMPUTE1 

THE S U E  WAY, JLND 1 -- IT W A S  A PART OF TIE '202, WHICH f 

THOUGHT WAS A VERY MICE DIAGRAM WHICH ANYBODY SEEING WOULD BE 

ABLE TO UNDERSTAND. 

NOW, ITJS -- 1 THfMK THIS IS S O m H f M G  THAT YOU'VE GOT 

IN YOUR BOOKS OVER THERE, BUT IT'S A IDNG -- IT LxloKs KIND OF 

CANDACE L F'RAHCIS, OFFICIAL REPOITTER, USDC, 415-431-6080 
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FORMIDABfiE AT FIRST, BUT IT W Y  -- 
Q* CAN YOU TELL US WHAT YOU'RE lDOKING AT? 

A, OH. IT'S FIGURE -- IT'S CALLED SmET 4 OF 12. IT'S 

ABOUT 0- IT'S IN THE '202 PATENT, AWD ST'S ABUUT THREE OR FOUR 

PAGES FROM THE BEGINNING. 

IT'S ONE OF THE -- ONE OF THESE -- IT'S THIS THING 

(INDICATING) TEEAT'S GOT A ID!I' OF ISTTERS IN A LINE ABTD THEN XT'I 

ABOUT !PHREE PAGES OF THAT STUFF. 

AND AT FIRST GLANCE, IT MIGHT LOOK, YOU mow, 

COMPLICATEb, BUT IT REALLY IS NO MORE COMPLICATED THAN fT NZEDS 

TO BE TO DESCRIBE TKE ELEMENTS OF THE n A f M  =TLS DESCRIBED IW 

ORIGINAL DUPLEX, STRANDS OF IT BEING SEPARATED AND THEN PRIMED. 

IT SHOWS WHAT THE EXTEMSION PRODUCTS IDOX IJKE.  

AND TWE WTTm NUMBERS OVER IN THE I8FT COLUMN REFER n 

WHICH CYCLE IT WAS THAT THAT PARTICULAR PRODUCT APPEARED. SQ 

YOU CAN GO DOWN FROM THE ORIGINAL MJPISX HAS ZERO ZERO BESIDE 

IT, AND THEN YOU SEE THE EIBHEHTS OF THE DUPLEX, THE TWO STRAND! 

BEING PRIMED, S T S U  ZERO ZERO, AND THEN THE OPJE ONE ARF, THE WNC 

PRODUCTS FROM THaT FIRST EXT€MSIOPJ. 

4. 

OUT THESE PORTIONS YOU'RE SHOWING. 

A. YOU WANT ME To COlB DOWN? 

COULD -- I THIWK IT WOULD HELP IF YOU CAME DOWN AND POINTED 

(PAUSE IN PROCEEDINGS) 

CANDACE L. FRANCIS, OFFICIAL REPORTES, USDC, 415-431-6080 
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THE WITNESS: LET ME GET THE STICK HERE. 

OKAY. SO IT'S TIU SAME RIND OF DIAGRAM. I MADE XT IN 

TEIE S m  WAY, SITTING THERE ON A WURD PROCESSOR, BASICALLY, 

DRAWING AU THESE -- MAKING ALL THESE LITTLE ISTTERS. 

AND IT DEMONSTRATES -- SEE, THESE LITTLE ?ZWEiERS OVER 

HERE ARE -0 THIS IS THE CYCLE NUMBER I# WHICH TRAT STRAND 

APPEARED -- OKAY? -- SO WE CAM TAKE THE DUPLEX, WE WOULD 

DENATURE IT, WE'D PRXMB IT W I T H  THESE TWO GUYS, AND WE EXTEND 

m, AND TREN WE MELT IT AGAIN. 

THAT'S WHAT THESE -- THESE ARE THE PRODWCPS OF CYCLE 1. 

T-N WE SEE fN CYCLE 2 THAT YOU MELT AGAIN, YOU GET 

FOUR SINGLE STRANDS, TWO OF WHICH ARE THE ORIGINAL WPLEX, AND 

TWE OTWER TWO OF WHICH HAW JUST BEEN SYNTHESIZED, THIS ONE 

(INDICATING) AND THAT ONE (INDICATING) 

NOW YOU SEE THE P R I a R  -- THIS PRIm PRIMIN6 ON A 

STRAND WHICH IS THE EXTENSION PRODUCT OF THE OTHER PRIMER F'ROM 

TEIE LAST CYCf;E* 

OKAY. AND AS YOU 0- YOU CAN SEE FROM THIS DIAGRAM 

THAT, WHEN IT GETS EXTENDED OH THAT, IT'S GOING TO MAKE A PIECE 

OF DNA THAT HAS A SPECIFIC LENGTH. 

OKAY, SO THAT UA5 REAL IMPORTANT TO ME TO DEHONSTRATE 

THAT THAT, IN FACT, W P E N E D .  

AND ON THE NEXT PAGE, IF WE CAN SEE THAT, IT TOOK 

THREE PAGES TO REALLY DESCRIBE mrs WHOLE C Y C ~  TO ' P E O P ~ .  AND 

I CAN'T REMEMElER EXACTLY WKAT MONTH I FIRST MADE THIS DIAGRhM, 

CANDACE I;* FRAHCIS, OFFZClAL REPORTER, U S E ,  415-431-6080 
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1 DID VARIOUS ONES LfKE IT. 

BUT YOU CAN SEE THE WHOLE PROCESS GOING IN. CYCLE 1, 

YOU END UP W I T H  THESE PIECES (INDICATING),  mESE ARE TKE 

PRODUCT, THESE RIGHT HERE (INDICATING), WHICH ARE PRIMED AND EHE 

UP BEING PRODUCT OF -- TN CYCLE -- AFTER YOU'VE DONE THE SECOND 

EXTENSION. YOU GET THESE, SEE, THESE HAVE LfTTLI& TWOS BESIDE 

THEM. 

YOU GET TWO MORE W N G  PRODUCTS, AND YOU GET TWO SHORT 

PRODUCTS ON THE LINE. 

AND TftEN AFTER TEIE THIRD CYCLE, WHXCH YOU GET -- WE CAB 

GO THROUGH THAT RATHER QUICKLY. BUT ON THE VERY NEXT PAGE, YOU 

CAN SEE THE PRODUCTS OF CYCLE 3 ARE FINALLY THESE CUTE LITTI3 

DUPLEX DNA MOLECULES WHICH HAVE SPECIFIC LENGTHS, SEE? AND OHE 

OF THE S W D S  FROM TXAT WAS ADDED IN 3; THE OTHER ONE IN 2. 

THIS -- THIS IS A DIAGRAM THAT 1 WOULD USE. 

AND THEN BELOW THIS -- IF YOU'D SLIDE IT UP JUST A 

LITTIE FURTHER -- I HAVE A CHART THAT SHOWS WHAT HAPPEW, HOW 

MANY COPIES YOU END UP WXTH OF THE VARIOUS THINGS, AFTER ZERO, 

ONE, FIVE, 10, 15, 20 CYCLES. 

so r TAKE -- I TOOK -- THIS IS THE XIND OF DIAGRAM THA~ 

1 WOULD USE TO DESCRIBE PCR, AND I -- AND 1 FEEL IT'S 

EXPLICIT. 

BW!T I TOOK THIS DIAGRAM, OR ONES LIKE IT, AROUND FUR 

SIX MONTHS I# 1983, AFTER X KNEW THIS PROCESS WOULD WORK AND f 

d UNDERSTOOD WH&T IT WWLD Do, AND I COULDN'T GET ONE SINGLE 

=DACE E* FRAHCXS, OFFICIAL REPORTER, USDC, 41s-431-6080 

I 
\ 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

1 4  

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

rnfELIS-REDIRECT/ PAS mow 14-2084 

\ 
SCIENTIST -- OKAY? -- TO ~ O K  AT THIS, AND EVEN wrm ALL THAT ~ 

EXPLICIT DETAIL, SAY, YEAH, YOU'RE ONTO SOPIETHING, MUUIS.# i 

AND THOSE PEOPLE WERE NOT -- 
MR. FIGG: YOUR HONOR, DR. MUUIS IS GOING QUITE FAR 

BEYOND THE QUESTION. 

THE WITNESS: OKAY. 

THE COURT: YES. 

THE WITNESS: X THOUGHT 1 W A S  ANSWERING THE QUESTION 01 

WtIETHER I WOULD USE A DIAGRAM LIKE THAT TO DESCRIBE PCR. 

THE COURT: OKAY. 

THE WITNESS: IT'S HARD TO DESCRIBE PCR. 

THE COURT: WHY DON'T 0- OKAY. W E ' h  WAIT FUR ANOTHER 

QWESTION NOW. THANK YOU. 

Q. (BY MR. PASAHOW) WELL, WHY DON'T I ASK: WHAT WAS THE 

REACTION WHEN YOU USED THIS ELAWRATE DfAGRAH TO TRY AND EXPLAIE 

THE PCR PROCESS TO YOUR PEERS AT CETUS? 

A. WELL, EXEN WITH THAT ELABORATE DIAGRAM, WHAT I WAS SAYING 

WAS THAT MY COLLEAGUES AT CETUS DID NOT RESPOND -- T&EY STILL 

COULDN'T SEE THE PCR PROCESS. IT'S A COMPLICATED THING. 
1 

SHOULD I GO BACK IN THE BOX? 

Q. YES. 

(LAUGHTER) 

THE WITMESS: 

AND THOSE PEOPLE WERE NOT SCIENTISTS OF ORDINARY SKILL 

(WITNESS RESUMES WITNESS STAND.) 

AS ATTESTED TO BY THE FACT THAT MORE TIfAN ONE OF THBM HAVE HOW 

CANDACE L. FRANCIS, OFFICIAL REPORTER, U S E ,  415-431-6080 
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EDfTED BOOKS DESCRIBING USES OF THE POLXMERASE CHAIN REWTLoN. 

IT TOOK THEM A LONG TIME To CATCH ON, WITH AH WORE 

COMPLICATED DIAGRAM TEEAN -- 1 MEAN, A MORE EXPLICST DSAGRAM THAI4 

THAT. 

DOES THAT ANSWER THE QUESTION? 

Q. (BY MR. PASAHOW) YES. 

A. OKAY. 

(PAUSE IN PROCEEDINGS) 

Q. MR. FLGG ALSO SHOWED YOU ONE OF THE PAGES 

FROM YOUR NOTEmOK INVOLVXWG THE VERY FfRST EXPERIHE3T YOU DID. 

(BY MR. PASAHOW) 

(PAUSE IN PROCEEDINGS) 

Q. 

THIS EXPERIMENT, YOU DESCRIBED SEVERAL WTFFER FORMWLAS, OPTE OF 

WHICH YOU GOT APPARZNTLY FROM TEXTS BY FIWBERG AND VffiEISTEIN, 

AND ONE OF WHICH YOU GOT FROB! BIOIABS FOR KLEHOW. 

(BY MF!- PASAHOW) AND HE POINTED OUT THAT, IN TRE COURSE OF 

NOW, ARE THESE THE FORMUUS THAT YOU USED, THESE 

FORMULAS YOU WROTE DOWN HERE OH mxs PAGE? 

(PAUSE IN PRWEEDIEJGS) 

THE WITMESS: THEY'RE 0- 1 USED A -- I'VE USED PROBABL 

A LOT OF DIFFERENT BUFFER FORMULAS. r BEAN, I HAD EMPLOYED MAN 

DIFFERENT BUFFERS 3Y, YOU KNOW, AFTER -* 1 MEAN, BY NOW, 1% 

NOT SURE WHEN I USED THEM. 

BUT I -- THOSE ARE BUFFER FORMULAS 2" I SUST 

COLLECTED, SORT OF LTKE YOU COLLECT A BUNCH OF RECIPES, IT GAV 

SOME IDEAS ABOUT, YOU WOW, BUFFERS. 

CANDACE 2. FRANcfS, OFFICIAL REPORTER, USDC, 415-831-6080 
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AND r AT THAT mrm WAS NOT AU THAT - s WAS NOT 

REALLY THAT CONCERNED ABOUT THE BUFFER, BUT I DID REALIZE THAT I 

HfGHT OUGHT TO XAVE A FEW POSSIBTLITXES XF SOmTHING DXDM'T 

WORK, AND I FINALLY GOT AROUND TO THINKING, HAYBE IT'S TF€E 

f -- I DfDN'T -0 f DON'T REMEMBER USXNG ANY ONE OF 

THOSE, BUT THERE WAS IDTS OF THEM IN THEW f COULD EAVE USED. 

Q -  MR- FIGG ALSO SHOWED YOU A N U m R  PAGE OF YOUR NOTEBOOK WHERE 

YOU WERE DOING THAT SECOND UMSUCCESSFUL EFFORT AT PCR. 

AND THERE -- THIS WAS THE FIRST CYCLING REACTION. 

AND TfIEZE, YOU SAY . . X THUUGHT. 

(PAUSE IN PROCEEDINGS) 

Q. (BY MR. PASAHOW) THAT XN THE COURSE OF THE CYCLING, YOU 

CHILLED THIE SOLUTION ON ICE. 

A. YES. 

Q. 00 YOU SEE THAT REFZRENCE? 

A. RIGHT. 

Q. NOW, WAS TEAT THE SAME PROCESS TBAT W A S  BEING USED IH THOSE 

A R T I C ~ S  THAT MR. PIGG WENT THROUGH WITH DR. smm? 

A. NO. THE -- IN THO6E ARTICmS, THE PURPOSE OF C I f I U I N G  IT 

ON -0 CHILLING ON ICE W A S  TO PREVENT THE REASSOCIATION OF THE -- 
OF THE STRANDS OF THE PLASMID, THE DOUBLE-STRANDED PLASMSO THAT 

THEY WERE SEQUENCING WITH. 

XN THIS REACTION, I W A S  STARTING WITH WHOLE HUMAN DNA, 

WHICH I COULD HAVE HEATED IT AND COOLED IT WWN TO ROOM 

CANDACE L. FRANCIS, OFFICIAL REPORTER, USDC, 415-431-6080 
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TEMPERA= AND LEFP IT FOR A WEEK AND !FHE STRANDS STILL WOULD 

HOT XAVE FOWHD EACH -, BECAUSE HIMAH DNA XS $0 COMPLEX THAT 

UNTIL I HAD -- mn ONE HAD AMPLIFIED PRORABLY A MILLION-FOLD, 

YOU WOULDN'T HAVE TO EVEN CONCERN YOURSELF WITH THE TEMPIXIZ 

STRANDS RE-ANHEALING. 

THAT 

IT WAS -- THAT WAS NOT THE PURPOSE OF 

f R E A U Y  -- I THINK TfEE REASON I CHILLED IT RAPIDLY 

W A S ,  AT THAT POINT, I WAS NOT COMPIETELY SURE THAT THE -- THE 
NUCLEOTIDE TRIPHOSPHATES WERE STABLE AT A HIGH TEKPERZiTURE, AND 

1 WANTED TO DROP TfIE TEMPERATURE AWAY =OM A HUNDRED AS FAST AS 

POSSIBLE TO PREVENT THEM FROM DEGRADING. 

Q .  NOW, THAT ONE -- THAT REACTION DIDN'T WORK, AND THEM WE 

DISCUSSED !CHE FIRST ONE THAT DID WORK WAS THE ONE TR&T HAPPENED 

IN DECEMBER. 

AND wffEF?E YOU DESCRIBE THE CYCLE HERE (INDICATING) AND 

THE HEATING AND COOLING, DID YOU COOL THAT ONE ON ICE? 

A. NO, r -- I mrm I C W ~ D  IT TO 32 DEGREES. 

(PAUSE rH PROCEEDINGS) 

THE wrmmss: I Tgrm THAT'S WHAT IT SAYS. 

Q. (BY HR. PASAHOW) YOU SAY WOOL IN WATER M!FH TO 32 DEGREES 

CENTIGRADE " 

A. RIGHT. AND =RE, YOU NOTICE I STARTED AT 85. SO TEE 

DEOXYMUCmOTIDE -0 THE NUCLEOTIDE TRIPHOSPHATES HAD MOT BEEN 

HEATED TO A HUNDRED. I WASN'T QUITE -* 1 WASN'T AS WORRIED 

ABOUT THE STABfLITY AT 85 AS I W A S  AT A HEJNDRED. 

CANDACE L. FRANCIS, OFFICIAL REPORT3B, ITSIX, 415-431-6080 
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muIs-~DIRECT/P~mOW 14-2088 

AND FOR -- IH CASE OTHERS HAVE THE SAME PROBUN I Do, IS 32 (2. 

DEGREES CENTIGrCkDE F'REEZING? 

A. 

BODY TEMPERATURE. 

IT'S WARM. IT'S LIKE ALMOST -- IT'S A LITT- BTT I;ESS THAN 

Q* HOW, YOU INDICATED TO MR- PTGG THAT SOME OF THE EXi4MP-S -- 
OR SEVERAL OF THE EXAMPLES INDICATE SPECIFICALLY THE ANNEaLxNG 

TfME. 

WOULD YOU IOOK AT EXAMPLE 2 AND SEE IF YOU CBM SHOW US 

WHERE THAT APPEARS. 

A. IN THE '202 . . . 
Q a  EXAMPLE 2 STARTS I# C O W  16. 

A. OKAY. WELL.. 

(PAUSE IN PROCEEDINGS) 

THE WITNESS: OKAY. THAT ONE, WE GO INTO A LOT OF 

PRELIMINARIES THERE T E U I N G  YOU ABOUT WHERE THE DNA COW33 F'ROM, 

THE PRIMERS* 

IT SAYS, "POLWERASE CHAIN REACTIONl" IT SAYS . . . 
m T  WE HEATED 0- 

%Am RESULTING SOLUTION W A S  HEATED TO A 

HUNDRED DEGREES FOR FOUR MINUTES AND ALLOWED TO COOL 

TO ROOM TEMPERATURE FOR TWO MINUTES, WHEREUPOH ONE 

MICROLTTER CONTAINING FOUR UNITS OF KLENOW 0 w e 

POLYMERASE WAS ADDED." 

SO THAT SAYS TWO MINUTES. 

Q .  (BY PIR. PASAHOW) AND IN EXAHPIE 3, IS ANY INDICATION 

CANDACE L. FRANCIS, OFFICIAL REFORT=, USDC, 415-431-6080 
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OF THE COOLING AND ANPTEALfNG Tim? 

A. THERE, IT SAYS FOR ONE MINUTE. IT SAYS TfE GOUTTION W A S  

HEATED -- NO. 
IT SAYS: n. . . TO A HUNDRED DEGREES CENTfGW4DE 

FOR ONE MINUTE AND BROUGHT RAPIDLY TO 25 DEGREES C FOR 

ONE MINUTE, AFTER WHICH WAS ADDED TWO AMD k H?&F UNITS 

XISNOW I' 

Q* AND THEN WE TAWCED IN SO= DETAIL, FOR EXAMPLE, ABUUT 

EXAMPLE 10. 

DOES EXAMPIS 10 HAW A -- AN INDICATION OF THE 

ANNEALING TIME? 

A, I N  E-LE 10, LET'S SEE WHERE IT SAYS h T .  

IT SAYS !!!HEY WERE HEATED TO A HUNDRED DEGREES C FOR ON] 

MINUTE, COOLED TO 25 DEGREES C FOR ON33 MTW!TE, AND !PREA!FED WITH 

TWO UNITS OF m N U W  FRAGMENT FOR TWO MINUTES. 

Q* AND THEN ONE LAST TITING: 

MR, F I G  SHOWED YOU ANOTHER PATENT THAT YOU AND SOME 01 

THE OTHER scrmmsm AT CETUS HAD -- HAD OBTAINED -- HAVE 

OBTAINXD CONSIDERING -- CONCERNING THE LABELING OF 

OLIGQNUCLEOTIDES 0 

WOULD YOU LOOK AT FIGURE 11 IN C O W  26 OF THE '202 

PATErJT, PLEASE. 

(PAUSE IN PROCEEDINGS) 

THE W1TmSS: COZXTMN 0 

Q. (BY KR. PASAHOW) 26, EXAMPLE 11. 

CANDACE L* -CIS, OFFICIAL REPORTER, USDC, 415-431-6080 
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A. 26. 

. (PAUSE IN PROCEEDINGS) 

THE WITNESS: YEAH. I THIHK !FHAT PATENT WAS NOT JUST 

FOR IABELfNG OLIGOWCLEOTIDBS. IT W A S  LABELING ALL KXNDS OF 

DNA, BUT THAT 1 DON'T THINK IS GERMANE TO THIS -- 3 HEAN, THAT 

PATENT IS REFERENCED IH THIS I- IN THIS PATENT. 

EXAMPLE 1 1 A R O r n D  LINE SO? 

A. YES. IT SAYS: 

ltAS DESCRIBED IN U.S. PATENT NUMBER FOUR 

M I U I O N  FIVE HUNDRED" SO ON "ISS- APRIL 15TH . . . 
TO K. MULLIS, ET AL., THE DISCljoSWRE OF WHICH IS 

INCORPORATED HEREIN BY REFERENCE. 

SO WE -- WE SEXT THAT PATENT TO TFEM, OR WE TULD THEM 

HOW TO GET IT. I GUESS WE PROBABLY SENT THEM A COPY OF fT WWIL 

WE WERE FILING THIS -- THIS PATEm. 

MR* PASAHOW: I HAVE NOTHING FURTHER, YOUR HONOR. 

THE COURT: THANK YOU. 

MR. F I G .  

(PAUSE IN PROCEEDINGS) 

KR. PASAHOW: YOUR HUNOR, THIS DRAWING MR, 0- DR. 

HULLlS DID OF THE VARIOUS STRUCTURES COMING DOWN TO THE 

PARTICWLAR PIECE NEEDS TO BE HARKED. 

THE COURT: YES, DEFENDANT'S NEXT IN ORDER. 

THE CLERK: DEFENDANT'S B-255 MARKED FOR IDENTXFICATIC 

CANDACE L. FRANCIS, OFFICIAL REPORTER, USM:, 415-431-6080 
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ONLY 

(DEFENDANT'S EXHIBIT 8-255 

m D  FOR IDENTfFICATfOM) 

RECRQSS-EXAMINATION 

BY HFt.  FIGG: 

Q. NOW, DR. MULLSS, YOU READ FROM THE VERY FIRST PARAGRAPH OF 

YOU8 PATENT AND . . IMDrCATED THAT "AMPLIFYXWG" MEANS LARGE 

COMPARED WHAT -- To WHAT W A S  ORIGINALLY PRESENT. 

BUT, AGAIN, AT THE RfSK OF BEING REPETITIW, CLAIM 1 

COVERS TWO CYCLES. WE'VE ESTABLISHED THAT; HAVEN'T WE? 

A, AT -- YEAH, IT IS  REPETITIVE^ MR. FIGG, BUT, YES, WE HAVE 

ESTABLI6HED THAT. 

Q. AND YOU'VE ALREADY TOLD ME THAT REACTXON IS EXPONENTIAL 

rF THE AMOUNT OF PRODUCT FORMED EXCEEDS THE AMOUMT OF 

DEGRADATION. 

DO YOU RECALL THAT? 

A. DO f RECALL TELLING YOU THAT -0 

Q.  YES, DURING 9- 

A. -- THAT -- THAT THE PROCESS IS EXPONENTIAL . 
COULD YOU STATE THAT QUESTION AGAIN? 

Q. WEU, S'M JUST TRYfNG TO ESTABLISH THAT, WHEN YOU AM) I 

CH&mfPIG YESTERDAY DURING CROSS-EXAMINATION, I BELIEVE YOU 

CONFIRMED THAT A REACTION IS EXPONENTIAL IF' IT FORMS PRODUCT AT 

A RATE THAT EXCEEDS DEGRADATION. 

A. I NEVER SAID IT EXACTLY THAT WAY, UMItESS YOU'VB JUST T- 

CANDACE L. FRANCIS, OFFICXAL mP0RTm8 USDC, 815-431-6080 
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THAT LINE OWT OF CONTEXT. 

A PROCESS IS EXPONENTIAL IF IT HAS A CHARA- -UT IT 

SUCH THAT THE AMOUNT THAT IS -- THAT IS PRODUCED IN ANY O m  

CYCXS IS DEPENDENT ON -- ON THE AMOUNT THAT WAS PRESENT IN THE 

LAST CYCLE, AND THAT'S AN EXPONENTIAL PROCESS. 

IT COULD 3E THAT AN EXPONENTIAL PROCESS IS VERY 

INEFFICIENT AND ONLY PRODUCES A VERY SMALL AMOUNT OF PRODWCT* 

Q. OKAY, 

A. I -- 
Q.  THAT'S WHAT 1 WAS TRYING TO SAY* 

A, I THINK THAT'S BEEN SO CLEARLY BROUGHT OUT IN THIS W A L ,  WE 

DON'T NEED TO BORE EVERYBODY TO DEATH. 

Q. 1 WASN'T TRYING TO BORE ANYONE, NOR WAS I TRYING TO ~ G E  

WHAT YOU'D SAID EARLIER. 

BUT IF YOU HAVE TWO CYCLES OF A VERY U r W  EFFICIENCY 

REACTION, LET'S SAY YOU HAVE A REACTION THAT IS TEN PERCl3HT 

EFFICIENT, HOW MUCH MORE DNA W I U  YOU H&VE AFTER THE SECOND 

CYCLE THAI4 YOU STARTED WITH? 

(PAUSE IN PROCEEDINGS) 

Q. (BY HR. FIG) YOU'LL HAVE TEN PERCENT MORE; WON'T YOU? 

A, RIGHT, AND . . . I -- 1 I- WE KEEP TAIXIHG ABOUT -- THE 

PROCESS 0- OKAY. 

THE PROCESS THAT THIS mmmroN IS, IS -- IS -- rT's 
COMPRISED OF* 1 m, THESE -9 WHAT THE CLAIM IS SAYING, IT 

STATES IT R A m R  -- I MEAN, IT'S -- IT'S EXPZCTED THAT  you^^ 

CANDACE L* =CIS, OFFICIAL REPORTER, USDC, 415-431-6080 
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14-2093 MULLIS-RECROSS/FfGG 

GOING TO Do A m T  MORS THAN TWO CYCLES. 

IT SAYS THAT: "THE PRESENT INVENTION =UTES TO A 

PROCESS" -- OKAY -- "FOR PRODUCING ANY PARTICULAR 

NUCLEIC ACID SEQUENCE F R O M  A GIVEN SEQUENCE OF 

DNA . . . IN AMOUNTS WHICH ARE LARGE COMPARED TO THE 

AMOUNT INITIALLY PRESENT." 

AND rT GOES ON AND SAYS: #YOU ACCOMPUSH THE 

AMPLIFICATION OF THIS wrm A CycLIc Pwmss." 

A REPETITIVE PROCESS* 

NOW, IT DESCRIBED -- IN THE CLAIMS, IT SAYS THAT THE 

PROCESS COMPRISES; RIGHT? 

PROCESS COMPRISES THESE TWO CYCLES, IT KEANS IT HAS THOSE IN IT 

AS A PART OF IT: RIGHT? 

CYCLES. 

C Y C U S  

THAT MEANS THE PROCESS -- IF THE 

IT DOESN'T SAY TIEAT IT'S JUST THOSE TWC 

NOWHERE IN THIS PATENT DOES IT SAY IT'S JUST THOSE TWO 

IT COMPRISES IT. AND YOU COULD, IN FACT, - FALL 
UNDER mrs c u m  BY JUST WING mo acms, BUT IT'S CERTAINLY 

HOT RECOMMENDED ANYWHERE IN THIS PATENT THAT WE Do THAT, 

Q. WELL, 1% NOT FOCUSING ON WHAT'S RECOMKENDED. I ' M  FOCUSING 

ON WKAT YOUR CLAIM COVERS. 

AND IT WOULD COVER DOING A REACTION INVOLVING TWO 

CYCIIES WITH TEN PERCENT EFFICIENCY WHERE yau WOULD END UP WITH 

TEN PERCENT MORE DNA THAN YOU STARTED WITH; XSN'T THAT CORRECT, 

DR. MuufS? 

A. IF YOU -- IF, IN FACT, IN THAT REAcTxoN p R o ~ ~ $  OF 

CANDACE m C f S ,  OFFICIAL REPORTER, U S E ,  425-431-6080 
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MULLXS-RECROSS/FIGG 14-2094 

EXTENSION OF !THE PRIMERS FROM TIIE FIRST CYCLE W A S  USED AS A 

TEMPLATE FOR THE PRIMERS IN THE SECOND CYCLE* 

WE'VE ALL GOT IT WEKORIZED. 

Q. THAT'S RIGHT. 

AND IF YOU GOT TEN PEZCEHT MORE PRODUCT TNAW YOU 

STARTED WITH, AND IT MET THAT CONDITION THAT YOU JUST RECfTED, 

IT WOULD BE COVERED BY THIS CLkIM. 

A. TRAT'S CORRECT, FICG. 

(PAUSE IN PROCEEDINGS) 

Q. 

THE '202 PATENT WITH MR. PASAHOW, AND YOU DESCRT3ED A SCHEMATIC 

(BY MR. FIGG) NOW, YOU WENT lTIRouGH A -- THZ FIGURE 4 OF 

LLLUSTRATION THERE THAT SPANNED THREE PAGES.' 

THAT XILUSTRATION ILLUSTBATED A REACTION IN WHICH YOU 

WERE AMPLIFYING A SEQU32NCE THAT WAS CONTAINED WITHIN A XDNGER 

SEQWEHCE; ISN'T THAT CORRECT? 

A. THAT XS CORFSCT. 

Q. 

CONTAINED WITHIN A IDNGER SEQUENCE IS T H X  REASON W T ,  IN THAT' 

SCHEMATIC ILLUSTRATION, YOU HAD TO SHOW IDNG PRODUCTS AND SHORT 

PRODUCTS AND THX ACcu1JIuLATfON OF THE SHORT PRODUCTS BOUNDED BY 

THE PRIKERS BEGINNING WITH THE THIRD CYCLE. 

AND THAT FACT IS -- !lXE FACT THAT IT W A S  A SEQUENCE 

A *  THAT IS e 0 r IT -- IT DOES, IW FACT, REQUIRE A LITTLE MORE 

EXPLANATION THAN SOME -- SOME e 0 SmPLIFIED SUBSET OF Au TH 

POSSIBIlE PCR REACTIONS* 

THAT DIAGRAM W A S  MADE TO DESCRIBE AfiL OF THEM. 

CANDACE L* FRANCIS, OFFICIAL REPORTER, USDC, 415-431-6080 
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Q. DR. W u f S ,  DIDN'T YOU CAUl THIS REACTION PCR 117 IR YOUR 

NOTEBOOK? 

A. I -- I'M NOT SURE WHAT r CALLED IT. DOES IT SAY 'PIIATP 

Q. I THINK IT DOES. IF YOU'D TX)OK AT PAGES 117 AND 118 OF 'YOU3 

P¶ULLIS-RECROSS/FIGG 14-2095 

Q. 

A-184, WOULD YOU -- 
A. 

ILLUSTRATES A PCR REACTION. 

WELL, IF YO13 RAN THE PCR REACTION ILLUSTRATED IN EXHIBIT 

WE HAVE NOT HAD ANY TESTIMONY TO THE EFFECT TRAT THAT 

Q. WEU, f THINK THE RECORD W I U  SPEAK FOR ITSELF, DRm MULLIS, 

BUT -- 
A* OKAY. 

Q. 

NOT GOING TO GET ANY OF mOSE W N G  PROQUCTS; ARE YOU? 

IF ONE CARRIED OUT THIS REACTION AS XLWSTRATED HERE, YOU'RI 

A. THE REACTION THAT'S ILLUSTRATED THERE rs -- IS -- IS LIKE -. 
IT'S -- IT LAOW LIKE YOU#RE GOING TO EXTEND ONE PRIMER OM ONE 

SINGLE-STRANDED TENPIATE GETTING A DOUBLE-SThDED PRODUCT AND 

THEN YOU'RE GOING TO EXTEND TWO PRIMERS OM THAT DOUBLE-STRANDED 

PRODUCT, AND YOU'RE GOING TO DO XT ONCE. 

IT DOESN'T INDICATE THAT YOU'RE GOING TO DO IT TWICE, 

IT DOESN'T 3CEJDfCATE THAT YOU'RE GOING TO REPEAT IT. IT'S 

EXACTLY WHAT I W A S  DOING, AND IT WAS JUST FOR MY OWN PURPOSES 

THAT I PUT THAT DOWN XN MY NOTEBOOK. f DIDN'T THAT UP, AS 

HAS BEEN C-Y TESTIFIED TO, TO ILLUSTRATE A PCR mmroN. 

NOTEBOOK. 

A. WHICHNOTEBOOK? 

CANDACE L, FRANCIS, OFFICIAL REPORTER, USDC, 415-431-6080 
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Q.  f THINK IT'S 1365. 

MR. PASAHOW: I THINK 1 HAY HAVE TAKEN THAT FROM HIM. 

THE WITNESS: IS THAT IT? 

(PAUSE IN PROCEEDINGS) 

TIIE: WITNESS: THERE'S QUXTE A BIT OF IlgPORMATION -- 
THERE ARE QUITE A BIT OF mINGS ON THE PAGE WHERE IT SAYS FCR 

117, AND THAT IS ONE OF THE THINGS OH TfiERE. 

BUT . . . THAT -- THAT LITTLE DIAGRAX, YOU CAN SEE, IS 

CUT OUT. IT'S THE OUTPUT FROM A COMPUTER FIflE THAT 1 HAD, AND 

THE NAME OF THE COMPUTER FILE WAS KM 32, WHICH WAS THE NAME OF 

THE 58-BASE I D N G  SINGU-STRANDED PRIMER OR SINGLE-STRANDED 

TEMPLATE AS IT WAS USED IN THIS REACTION THAT IS IILUSTRATED AT 

THE TOP OF THAT FIGURE. 

THE NAME OF THAT DIAGRAM WAS. 

THERE ARE OTHER DIAGRAMS ON THIS PAGE. THERE'S A -- 
THERE'S A WHUU PROCEDURE ON THIS PAGE, AND PCR 117 REFERS To 

EVERYTHING ON THIS PAGE AWD PROBABLY ON PAGES AFTER THAT IN 

WZCH THINGS WERE ANALYZED. 

AND IT DESCRIBES A PCR REACTXOPJ, BUT THAT' LrARTICDlAR 

DIAGRaM, WHICH YOU'VE PUWlED OUT OF COMTEXT, IS JUST A -0 IS MY 

WAY OF DESCRIBfNG WHAT KM 3 1  W A S  BEING SYNTHESIZED FOR. 

(P2UJSE IN PROCEEDINGS] 

TKE WITNESS: YOU SEE HOW fT WAS CUT O m  AND PASTED IN 

CANDACE L. FRMCIS, OFFICIAL XEPORTER, USDC, 415-431-6080 
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MULL1 S-RECROSS/FIGG 14-2097 

mRE? 

Q -  (BY FIGG) IN F A m r  WHAT WAS CUT OUT AND PASTED IN THERE 

WAS EXACTLY WHAT'S PRINTED AT THE TOP OF THIS PAGE. 

A. THAT'S RIGHT. IT W A S  -- IT W A S  THE UPPER LEFT-HAND CORNER 

OF THIS PAGE. 

AESD RIGHT UNDER IT, THERE'S ANOTHER W I N G .  IT SAYS "KF 

31 DNA." THAT DOESN'T DESCRIBE A PCR REACTION, EX-, 

FIGG. 

EXTINCTION, THE MICROGRAMS PER OD, THE PICOMOLES PEFt OD, ET 

THkT JUST DESCRIBES THE MOLIECULAR WEIGHT8 THE M O W  

CETERA, ABOUT KM 31- 

THIS OTHER DIAGRAM OVER m, wHrm YOU'VE SEEMED TO 

LEFT OFF YOUR CHART, A I S 0  ON THE SAME PAGE, PCR 117, DESCRIBFS Z 

m T  OF VERY COMPLICATED STUFF, ALL OF WHICH WAS RELATED TO P a  

117, WHICH IS THE REACTION DESCRIBED ON THIS PAGE BEmW ALL THA! 

STUFF, AND ON THE NEXT PAGE WHEN I WAS ANALYZING IT. 

I MEAN, THERE'S A m T  OF THINGS ON THAT PAGE THAT DON'! 

DESCRIBE PCR AT ALL. 

(PAUSE IN PROCEEDINGS) 

Q. (BY MR. FXGG) DR. HUIdJS, NOTWITHSTANDING ALL OF THAT, 

I THINK WE AGREED DURING YOUR CROSS-EXAMINATION . . 
THAT YOU CiW BEGIN THIS REACTION WSTE A DISCRETE DNA EIOIZCULE 

STRANDS; DIDN'T WE? 

A. YES, WE DID.  

-DACE L. FRANCIS, OFFICIAL REPORTER, USDC, 415-431-6080 
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MULLIS-RECROSS/FfCG 14-2098 

Q* MY QUESTION IS SIMPLY THfS: 

IF YOU XLUISTRATED THAT KIND OF A REACTION, IT WOULD 

HOT COPPTAIN ALL OF THE mHG PRUDWCTS AND THZ OTHER THINGS TEIAT 

YOU WERE ImSTRATIMG IN FIGURE 4 OF YOUR PATENT; WOULD IT? YOU 

SEQUENCE; IS THAT CORRECT? 

A. ARE YOU ASKING ME TO IDSTRATE TlUiT FOR YOU RIGHT NOW AND 

SEE IF IT DOES OR DOES NOT, OR 0- 

Q.  NO, SIR. I'M SXMPLY -- 
A. 0- OR IF I ILLUSTRATED IT? 

Q. I'M SIMPLY ASXIMG YOU WHETHER OR NOT IT XS CORRECT THAT, IF 

YOU ILLUSTRATED THAT REACTION WHEm YOU'RE STARTING WITH A 

DISCRETE MOLECULE AS THE TARGET, THAT YOU WOULDN'T SHOW ANY IB#( 

PRODUCTS ON THAT ILLUSTRATION; W W L D  YOU? 

A* NO, BUT IF I ILLUSTRATED THAT RBACTfOH, AS COVERED BY THESE 

CLAIMS, I WOULD CLEARLY INDICATE THAT THE PRODUCTS OF TEE FIRST 

CYCIX OF THE RneTrm m FACT SERVED AS TEMPLATES FOR THE 

PRIMERS DURING THE SECOND CYCLE OF THE REACTION, AND SO FORTH. 

I 0- X W O U L D  NOT RAW SLLUSTRATED IT TKAT WAY. I mVE 

TOLD YOU X DIDN'T XILUSTRATE IT THAT WAY, AND X -- I MEAH, ASK 

ME TO ILLUSTRATE IT RIGHT HERE IN !FHE CQWWRUOM AND Y0U'f;L SEE 

THAT IT DOESN'T IDUK LIKE YOUR LITTLB PICTURE THERE. 

Q. DR. MULLIS, I SIMPLY WANTED YOU TO CONFIRM THAT NO m N G  

PRODUCTS WOULD SHOW UP ON THAT RIND OF AN ILXJJSTRATION, AND I 

THINK YOU AGREE w m i  ME THAT TKAT IS so. 
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wmIs-mmoss/Frtx 14-2099 

A. f CERTAINLY AGREE WITH YOU, M R e  FIGG, OH THAT, 

(PAUSE IN PROCEEDINGS) 

Q -  (BY MR. FIGG) DR. MULLIS, DO YOU SEE THAT W E  HAD MARXZD 

THIS PAGE FROM YOUR NOTEBOOK OR -- EXCUSE m. THIS WAS NOT A 

PAGE FROM YOUR NOTEBOOK. THIS W A S  FROM ANOTHER DOCUWENT THAT 

YOU PRODUCED TO US. 

3UT WE m D  THAT DURING YOUR DEPOSITION AS DEPOSITION 

EXHIBIT 144? 

A. IT mOKS LIKE YOU D I D  HARK fT THAT WAY, 

Q. OXAY. 

(PAUSE IN PROCEEDINGS) 

Q. (BY MR- FSGG) AND DO YOU RE- THAT I ASKED YOU DURING 

YOUR DEPOSITIOI? 1- 

MR, PASAHOW: EXCUSE ME, YOUR HONOR. COULD WE b V E  A 

PAGE AND LINE REFERENCE? 

Q 9  

THE COURT: YES. 

MR. FIGG: PAGE 282, LINE 7 .  

"AM I CORRECT THAT THE REACTION XWSTRATED 

ON EXHIBIT 184 IN THZ PART OF THE ILLUSTRATION BEIxlW 

THE DOTTED LINE IS A PCR AMP= -- PCR REACTION FOR 

AMPLIFYING THAT DISCRETE 58-BASE PAIR SEQUENCE?" ' 

AND YOU ANSWERED: "YES, TIZE ONE !mAT'S 

ILLUSTRATED TIBRE 35. IT'S NOT EXACTLY WHAT I DID ON 

PAGE 109 rnCAUSE I JUST DID THE FIRST STEP." 

CANDACE Lo FRANCIS, OFFICIAL REPORTER, USDC, 415-431-6080 
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MJLIJS-RFCROSS/FIGG 14-2100 

AND I FOLLOWEII UP AND I SAID: "1 UNDERSTAMD, BUT 

AND YOU ANSWERED: "THAT IS A PCR REAmfOEf, 

STARTING WITH SING=-STRANDED DNA SYNTHETIC -LATE*" 

DO YOU RECAU THAT TESTIMONY? 

A. 100. IT SEEMS LIKE I'M SAYING THE S m  THING 

NOW 

I'M SAYING THAT'S EloT EXERYTHING 1 DID OW P -0 'ISIE 

EXPERIMENT ENTITLED PCR 117, ALTHOUGH YOU SAID THZRE PACE 109. 

AND THAT WAS ANOTHER PCR REACTION C A m D  PCR 105, 1 THINX. 

WE WERE LOOKING AT -- W2 WERE LOOKING THROUGH Efy 

NOTEBOOK JUST LIKE WE XRE NOW, AND YOU POINTING TO THAT 

THING JUST LIKE WE ARE NOW, AND f WAS T E U I W G  YOU EXACTLY THE 

SAME THING I'M TELLING YOU HOW: THAT IS JLfST A PART OF 

EXPERIMENT THAT I W A S  PERFORMING. 

AND YOU AS USUAL JUST KEPT COMING BACK AND S A I D ,  "BUT 

IS IT? ARE YOU SURE IT'S NUT, DOCTOR?" AND SO FORTH AND SO OM. 

AND THEN YOU SLIPPED I W  THIS LfT!FLE -- YOU KNOW0 PUU 

THAT OUT OF CONTEXT, AND YOU'RE TRYING To MAICE IT LOOK LIKE 

IT WASN'T PCR AND I EXPLAINED To YOU WHY. 

1 MEAN -- 
Q. DOCTOR, I DON'T KNOW HOW YOUR ANSWER COULD XAVE BEEN ANY 

MORE CLEAR. 

A. READ IT AGAIN. 
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MJLLIS-RECROSS/FIGG 14-2101 

Q* I ASmD YOU: 

"I UNDERSTAND. BUT IS THIS A PCR REACTION?" 

YOUR COMPLETE ANSWER TO THAT QUESTION WAS: 

''THAT IS A PCR Rl3ACTION, STARTING WITH A 

SINGLE-STRANDED DNA SYNTHETIC -LATE*" 

A. OKAY. 

Q. NOW, THEN, YOU -- 
A. GO BACK AND READ THE WHOLE THING AGAIN FOR US, THEN. 

I MEAN, I -- YOU STARTED IN THE MIDDLE THAT TIME. THE 

PART X'D LIKE YOU TO READ IS WHERE IT SAYS THAT IS, BUT IT'S 

ONLY A PART OF IT. 

{PAUSE IN PROCEEDINGS) 

Q. (BY MR. FfGG) DO YOU STILL HAVE YOUR NOTE3WK NUMBER 1,000 

THERE, DR. MUUIS? 

A. YES, f DO, 

Q. NOW, YOU INDICATED TO MR. PASAHOW THAT XN THE REACTION 

DESCRIBED ON PAGE 173, YOU COOLED THE REAmIUN AFTER 

DENATURATION. YOU COOLED TEEE DNA TO 32 DECREES. IS THAT WHAT 

YOU TOLD HIM? 

A. THAT X 0 f TOLD m* PASAHOW THAT I -- 
Q. YES* 

A. -- CODLED IT TO 32, X THINK 1 READ IT RIGHT THERE. 

Q. IT'S ON PAGE 175, I THIPIK. 

A. OKAY. BY THE WAY, HERE ON PAGE 173 IS AN0T-R DfAGRAM OF 

PCR REAmION. YOU MIGHT TAKE A fxKlK AT IT SOEIETXME. THAT'S AN 

CAMDACE L. FRANCIS, OFFICIAL =PORTER, USDC, 415-431-6080 
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MULLIS-RECROSS/FIGG 14-2102 

ABBREVIATED FORM FOR MY O W  PERSONAL USE. 

Q. YEAH. THERE ARE A ZX)T OF THEM: IN THERE. 

A. IM-HUH. 

Q. BUT THE CURRENT QUESTION IS: 

YOU COOLED THIS REACTIQH TO 32 DEGREES? 

A. YES. 

2. 

JUST LET IT COOL AT ROOM TmPERATURE DOWN TO 32 DEGREES. 

A. 

AND YOU DID THAT BY PLACSNG IT IN A WATER BATH. YOU DIDN'T 

I IT SAYS, "COOL IN WATER BATH TO 32 DEGREES." fT WOULDN'T 

23. 

Q. YEAH, UNLESS IT WAS A PRETTY WARM ROOM. ' 

A. A W R Y  WARM ROOM, YEAH. 

Q. AM f THAT THE MELTING TEMPERATUElES OF THESE TWO 

PRfMERs THAT YOU WERE USING IN THIS EXPERIMENT ARE BOTH HIGHER 

THAN 32 DEGREES? 

A. YES, THEY ARE. APPROXIMATELY 25 DEGREES HIGHER. 

Q .  Y W *  ONE IS 54 DEGREES, 54.6, AHD THE OTHER ONE IS 54 

POINT -- 51.7? 

A. =TIS CORRECT, UH-sIuH. 

Q. SO WHEN YOU COOLED, YOU -0 YOU COOLED X# A WATER 8Al 

TO A POINT THAT W A S  BESXIW THE MELTING TEMPERA-S OF TEfE 0I;IGC 

OKAY. 

THAT YOU WERE USING. 

A. YES. 

EIR, FfGG: OKAY. NO FWRTHER QUESTIONS, YOUR HONOR. 

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



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 

1 4  -2 103 

DR. MULLIS, YOU MAY STEP DOWN, FIEJAUY. 

THE WITNESS: WELL, IT’S BEEN €W EHJOYABm PROCEDURE:. 

(LAUGHTER) 

(WITNESS EXCUSED) 

MR. PASAHOW: OUR ISEXT WXTNESS IS GOING TO BE HANDLED 

BY MR. W I S .  

THE COURT: OKAY. DO WE HAVE SO= EXHIBITS WE NEED TO 

T m  CARE OF? 

m* FIGG: OH, YES- THANK YOU, YOUR HONOR. 

(PAUSE IN PROCEEDINGS) 

MR. F I G :  YOUR HONOR, WE OFFER EXHIBIT A-184, WHICH IE 

THE POSTER ON THE KM 31 EXPERIMENT. 

MR. PASAHOW: HO OBJECTION. 

[PLAINTIFF’S EXHIBIT A-184 

RECEIVED 3pJ EVXDEHCE) 

PTR- FIGG: A-185, WHICH IS THE . . . EXAMPLES OF THE 

‘202 PATENT, DIAGRAMS. THE OVERLW ZXAWLES, 

(PAUSE IH PROCEEDINGS) 

MR. PASAHOW: OH, THE TWO PRIMERS? 

MR. F I E :  YEAH. 

MR. PASAHOW: NO OWECTXON. 

(PIAIMTIFF’& EXHIBIT A-185 

RECEIVED IN EVZDENCE) 

PI=: A-23, WHICH IS THE ABSTRA-- 
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Ew. pmmow: THE ARTICLE? 

MR. FIGG: YEAH, THE ABSTRACT. 

m. PASAWOW: NO -- NO umcTroN. 

(PLAINTIFF'S EXHIBIT A-23 

RECEIVED IN EVIDENCE) 

MR. FIGG: A-162, WHICH IS THE COEPMUNICATIONS 

ARTICLE. 

MR. PASAHOW: NO OmECTION. I TFlOUGKT THEY WERE IN 

EVIDENCE 

MR. FIGG: I DON'T THINK THEY EVER WEfZE. 

THE CLERK: (SIIAKING HXAD.) 

(PAUSE IN PROCEEDINGS) 

MR* FIGG: I'M SORRY. EXXIBXT A-162 WAS THE POSTER 

EXCERPT FROM THE CURRENT COMMUNICATIONS. 

MR. PASAHOW: NO OBJECTION. 

(PLAINTIFF'S EXHIBIT A-162 

RECEIVED IN EVIDENCE) 

MR. FIGG: AND A-24 IS THE ENTIRE ARTICLE, 

C O m I C A T T f O N S .  

MR. PASAHOW: NO OBJECTION TO THAT, E I m R .  

MR. FIGG: OKprY. 

(PLAI#TTFF"S EXHIBIT A-24 

RECEIVED IN EVZDENCE) 

THE COlIFtT: OKAY THEN THEY'RE ALL ADMIWED. 

AND YOU HAVE YOURS TSUCEN CARE OF, MR* PASAHOW? HAVE WI 
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