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'? mm;s-—c;aoss/rmq | _ - 14_-2025_ |
1 1 | THURSDAY, FEBRUARY 7, 1991 D 8:00 A.M.
./" 2 ' '
® | | (PRQCEEDINGS HELD IN OPEN COURT, JURY PRESENT:)
s | MR. FIGG: GOOD MORNING, YOUR HONOR. |
& 5 THE COURT: sooﬁ-noaané. |
6 . GOOD MORNING, LADIES AND 'GENTLEMEN.
7 | 1 UNDERSTAND_FRbM Tsﬁ REPORTERS THAT YOU TAKE THE PRIZE
® - 8 | FOR THE ALL TIME LONGEST ANSWER, 11 AND A HALF PAGES. I DON’T 1
9 | xwow wnzcH oNE THAT WAS. |
| 0 | OKAY. READY TO PROCEED? .
- | o _
11 . MR. FIGG: SURE. | |
12 KARY;QéNKs:MULglg, DEFENDANT’S WITNEss,'PREVIOUSLY_swoéﬁ
13 | RESUMED
14 | | CROSS-EXAMINATION RESUMED
15 | By MR. FIGG: |
16 | Q. GOOD MORNING, DR. MULLIS.
17 | A. GOOD MORNING, MR. FIGG.
18 | Q. DR. MULLIS, I‘D LIKE TO SHOW YOU A . . . A POSTER THAT WE
19 | PREPARED THAT RAS COPY OF A DOCUMENT THAT . . .
20 ~ THE COURT: DOES THIS HAVE AN EXHIBIT NUMBER?
21 MR, FIGG: IT HASN'T BEEN MARKED.
22 . THE COURT: 1778 ABOUT TO HAVE?
ﬂ 23 | MR. FIGG: YES. |
24 | ' THE COURT: OKAY.
25 (PAUSE IN THE PROCEEDINGS)
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® _ | 'mULLIs—cRQSS/FIqG o 14-2026
1 1 THE CLERK: PLAINTIFF’S A-184 MARKED FOR-IDﬁHTIEICATrox'
fﬁ' 2 | onLy. | |
v 3 . | (PLAINTIFF’S EXHIBIT A-184
4 | MARKED FOR IDENTIFICATION)
o 5 | @. (BY MR. FIGG) DR. MULLIS, YOU MAY HAVE TO COME DOWN HERE,
6 | BUT CAN YOU -- CAN YOU IDENTIFY THIS DOCUMENT? .
7 | A. IT LOOKS LIKE PROBABLY CAME OUT OF MY NOTEBOOK.
® | 8 | Q. OKAY. PERHAPS YOU’D LIKE TO STEP DOWN. I‘M GOING TO ASK
s | vou souE QUESTions-ABoUT THIS DOCUMENT.
| 10 | THIS IS A DIAGRAM THAT YOU PREPARED DESCRIBING A
* 11 | CERTAIN REACTION THAT YOU PLANNED TO CARRY OUT; IS THAT CORRECT?
12 | A. YES, IT IS.
P | 5
° 13 | ©. AND THIS ILLUSTRATES, THIS PART OF THE DOCUMENT HERE
14 | ILLUSTRATES A PCR REACTION THAT YOU INTENDED TO PERFORM?

15 A, YES, IT DOES.
16 Q. AND THE REACTION BEGCINS WITH A DOUBLE-STRANDED TEMPLATE THAT

17 | 18 (59@&3 PAIR REGION; IS THAT RIGHT?

O T e

: ( ,
19 MODEL FOR A SECTION OF THE BETkahggﬁN GENE.

18 A. YES. I SYNTHESIZED THAT 58 BASE PAIR PIECE OF DNA AS A

20 | Q. THAT 58 BASE PAIR SECTION WAS SYNTHESIZED, AT LEAST PART OF
21 | IT was SYNTHESI:ED‘ USING YOUR .OLIGONUCIEOTIDE SYNTHESIZER?

22 | A. YES, IT was. |

23 | Q. YOU ALSO SYNTHESIZED THESE TWO PRIMERS; IS THAT CORRECT,

24 | JB04, AND JB03? |

25 A. YES.

"JAMES YEOMANS, OFFICIAL REPORTER, USDC, 415-863-5179
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& N . MULLIS-CROSS/FIGG . 14-2027

2 2 Q. AND THEY WERE SYNTHESIZED IN YOUR OLIGONUCLEOTIDE
2 | SYNTHEsszR?
3 | A. I CAN’T RECALL WHETHER THEY WERE MADE ON THE MACHINE OR
_4; WHETHER THEY WERE HANSENS, THEY WERE PROBABLY MADE ON THE
® 5 | MACHINE.
6 | Q. AND THE REACTION THAT’S ILLUSTRATED HERE FROM THE ARROW DOWN
7 JUST ILLUSTRATES THE TYPICAL PCR REACTION; IS THAT RIGHT?
® 8 A. IT’S RATHER A TYPICAL —- ACTUALLY IT -miasu"r START WITH ~- |
o | FroM A SEQUENCE, IT‘S EMBEDDED IN ANOTHER SEQUENCE;
& 1.0 Q. WHAT I MEANT WAS, IT’S TYPICAL IN THAT YOU SHOWN THE TWO
11 | PRIMERS ANNEALED TO THE THREE-PRIME ENDS OF THE TEMPLATE STRANDS|
12 | AND YOU HAVE ARROWS INDICATING THAT IN TﬁE_ PCR REACTION THESE
¢ - | 13 PRIMERS WOULD BE FILLED UP TO THE ENDS, IS THAT WHAT THAT
14 INDICATES? |
o 15 A. IT INDICATED THAT WAS -- YES, THAT'S WHAT IT INDICATES.
16 - I WOULD CALL TO mini ATTENTION THAT Nomnix IN THE
17 | FIRST CYCLE OF THE PCR REACTION THE PRIMERS DO NOT ANNEAL TO THE|
9 18 THREE-PRIMER ENDS OF THE TEMPLATE. |
19 Q Bﬁ‘I‘ IN THIS ONE THEY DO?
20 A. IN THIS ONE MODEL REACTION, YES, THEY DO.
21 | 0. SO HERE THE PRIMERS ARE LINED UP PRECISELY WITH THE
22 | THREE-PRIME ENDS OF THE TEMPLATE MODULE?
23 | A. THAT’S CORRECT.
24 | 0. oxav. Do YOU STILL HAVE YOUR ‘202 PATENT UP THERE, DR.
25 | MULLIS?
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~ MULLIS-CROSS/FIGG o 14-2028

YOﬁR ATTENTION TO A CERTAIN PORTION OF IT.

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

" A. YES, I SEE THAT.

"BECOMES A DISCRETE MOLECULE?

A. YES, I Do..

Q. MAYBE YOU COULD TAKE A LOOK AT THAT. I’D LIKE TO DIRECT

Q. WELL, I USE THE TERM ADVISEDLY. I THINK WE UNDERSTAND IT’S |
CETUS’, TJ%EGH, DON’T WE? |
A. WELL, IEEHINK IT’S MINE.
Q. DoéToR,'WEULD YOU LOOK AT COLUMN FIVE 6F YOUR pATgNTr_LINES
47 THROUGH 48. | | | |
Q. DO YOU SEE THE SENTENCE THERE THAT SAYS:
"THE SPECIFIC NUCLEIC ACID SEQUENCE TO BE

AMPLIFIED MAY BE ONLY A FRACTIOR OF A LARGﬁR MOLECULE

OR CAN BE PRESENT INITIALLY AS A DISCRETE noLECULE, so-

THAT THE SPECIFIC SEQUENCE CONSTITUTES THE ENTIRE

' NUCLEIC ACID.™

I'M JUST ASKING IF YOU --

Q. NOW --

A. IT GENERALLY TRUE THAT IT BEGINS AS A FRACTION OF A LARGER
MOLECULE AND DURING THE COURSE OF THE AMPLIFICATION IT BECOMES A |
DISCRETE MOLECULE. | | |

Q. YES. ACTUALLY, IN THE THIRD ROUND OF -- THIRD CYCLE IT

A. THAT’S RIGHT.

Q. AND BUT THIS LANGUAGE HERE SAYS IT CAN BE PRESENT INITIALLY

JAMES YEOMANS, OFFICIAL REPORTER, USDC, 415-863-5179
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MULLIS-CROSS/FIGG 14-2029

AS A DISCRETE MOLECULE, SO THAT THE SPECIFIC SEQUENCE
CONSTITUTES THE ENTIRE NUCLEIC ACID.

AM I CORRECT THAT THIS ILLUSTRATION ON EXHIBIT A-184 Is|
AN EXAMPLE OF A SITUATION WHERE IT IS A DISCRETE MOLECULE SUCH
THAT THE SPECIFIC SEQUENCE CONSTITUTES THE ENTIRE NUCLEIC ACID?
A. YES, THAT’S CORRECT.
Q. THAT’S WHAT THAT LANGUAGE MEANS?
A. THAT LANGUAGE IS ACTBALLY THE WAY IT IS. BECAUSE THE CLATMS
OF THE PATENT ARE WRITTEN IN TERMS OF PAIRS OF CYCLES. THEY CAN
BE IN THE BEGINNING OF THE REACTION, IN WHICH CASE THE iARGEx 1s
NOT GENERALLY DISCREET MOLECULE. |

THEY COULD BE LATER IN THE REACTION WHEN, IN FACT, MOST
OF THE TARGET IS A DISCRETE MOLECULE BECAUSE OF THE NATURE OF
THE REACTION.
Q. IT CAN BE EITHER WAY, IS THAT WHAT YOU’'RE SAYING?
A. I’M SAYING THE CLATMS ARE WRITTEN IN SORT OF AN ELEGANT
FASHION AND THE ELEGANCE IS IN THE FACT THAT THE SAME WORDS CAN
DESCRIBE SLIGHTLY DIFFERENT SITUATION.
.Q. BUT THE LANGUAGE YOU JUST READ FROM THE PATENT, WHICH SAYS
IT CAN BE PRESENT INITIALLY AS A DISCRETE MOLECULE, MEANS THAT
INITIALLY AT THE VERY BEGINNING OF THE CLAIM, OF THE PROCESS
DESCRIBED IN THE CLAIM, THIS NUCLEIC ACID TﬁAT's'BEING-AﬁpL:FIED
CAN BE A DISCRETE MOLECULE? | |
A. THAT’S TRUE. IT MEANS IT CAN. IT CERTAINLY INéLUDEé THAT.

Q. AND SO THIS REACTION ON YOUR DOCUMENT THAT WE’VE MARKED AS

'JAMES YEOMANS, OFFICIAL REPORTER, USDC, 415-863-5179
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.MULLIS~CROSS/FIGG '14-2030

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

A. IF IT IS CARRIED OUT UNDER THE CONDITIONS SPECIFIED BY THE

; IS 58 BASE PAIRS, I THINK WE AGREED ON THAT’

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

_OVERLAPPING ON THE TEMPLATE 80 THE PRIHERS, THE COHBINED TOTAL

Q. SO APTER YOU GO THROUGH ONE CYCLE OF AMPLIFICATION, IF IT ~-)
BASE PAIRS YOU WOULD NOW HAVE TWO COPIES OF THAT, CORRECT?

| ON THERE A CYCLE OF AMPLIFICATION OF A DUPLEX. QI’VE-INDICATED'

' DUPLEX, AND THAT I MEAN TO HAVE IT HAPPEN ONE HUNDRED PERCENT

WHICH I CERTAINLY WOULD HAVE, THEN I WOULD HAVE ENDED UP WITH

EXHIBIT A-184, IF CARRIED OUT UNDER_THE'CONDITIONS SPECIFIED IN
COVERED BY CIAIM 1?

CLATMS, 'THEN IN FACT IT FALLS UNDER THE CLAIMS.

Q. RIGHT. NOW, DOCTOR, THE DUPLEX THAT YOU’RE AMPLIFYING HERE
AMPLIFIED OUT OF THE BETA-GLDBIN'GENE-

Q. AND THE PRIMERS COME TO WITHIN ONE NUCLEOTIDE OF ACTUALLY
NUMBER OF NUCLEOTIDES IN'THE PRIMERS WOULD BE 57 BASE PAIRS, -
RIGHT?

A. YES. THAT ONE BASE PAIR IN THE MIDDLE IS THE ONE WHICH WE
WERE TRYING TO DIAGNOSE.

You'wERE A HUNDRED PERCENT-EFFICIENT, YOU WOULD START WITH 58
A. AS DRAWN THERE -- THERE IS NO, IN FACT -- I HAVE NOT DRAWN
THAT THAT WOULD BE THE NEXT STEP.

AND IF, IN FACT, YOU WERE TO ASSUME THAT I ~- THAT -~ I

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

“TJAMES YEOMANS, OFFICIAL REPORTER, USDC, 415-863-5179
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. MULLIS-CROSS/FIGG . 14-2031

.YOU DOUBLE THIS INITIAL --
'ETHIS DIAGRAM IS DRAWN I ‘STARTED OUT WITH ONE PRIHER AND DNE

-DEPICTING IN THIS PART OF THE REACTION, IS YOU ARE SIMPLY HAKING
| mHIS DOUBLE-STRANDED TEMPLATE BY EXTENDED ONE OF THE PRIMERS oL
'OF THE TEMPLATES?

| A. THAT’S CORRECT.

‘a. I I}('.)N""Jfl Whlll TO SEEM gICKY HERE, m I SOHETIHES WORRY ABOUT
IT WHEN YOU SE

THEN YOU REP THE sauzzracm.

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

" FIRST CYCLE.

FOUR STRANDS.

Q. IN THE FIRST CYCLE YOU ENDED*UP'WITH.TWO STRANDS, RIGHT?
A. DEPENDS WHAT WE'RE TALKING-ABOUT-AS THE-?IRST'CYCLE.- AsS
SINGLE-STRANDED TEHPLATE AND I WOULDN'T ‘CALL THAT ACTUALLY A PCR|

Q. RIGHT. I UNDERSTAND. I UNDER&TAND.THAT POINT.

S0 LET’S MAKE SURE THIS IS CLEAR. WHAT YOU'RE

Q. SO WE'RE PERHAPS TALKING ABOUT THE SANE THING, BUT USING
DIFFERENT TERMINOLOGY. o

IF WE TAKE THIS AS THE*BEGINNING_GE TﬁEEPCR REACTION
THEN IN THE NEXT CYCLE YOU WOULD HAVE TWO COPIES OF THIS 58 BASE|

PAIR DUPLEX IF IT WAS HUNDRED PERCENT EFFICIENT?

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

] :
TO ME THE FIRST ARROW, THAT WHICH IS GOING FROM A

SINGLE-STRANDED TEMPLATE PRIMED BY A SINGLE PRIMER, TO WHAT WILL|

e r——— o ——
B T e e gl
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MULLIS-CROSS/FIGG . 14-2032

| YOU SEEM TO WANT TO GO BACK TO —- NOW WE’RE TALKING
ABOUT THE NEXT CYCLE, WHEN REALLY WE’RE TALKING ABOUT THE FIRST
CYCLE PCR.
Q. I ACCEPT THAT.
A. LET’S BE CLEAR.
Q. SO THE FIRST CYCLE WILL BE THE CYCLE THAT’S ILLUSTRATED HEREL
BY THESE ARROWS INDICATING YOU’RE EXTENDING OUT, IS THAT WHAT

YOU’RE SAYING?

I a. YES.

Q. THE ONLY POINT I’M TRYING TO MAKE IS THAT AFTER YOU’VE

' COMPLETE THAT YOU WILL HAVE DOUBLED THE AMOUNT OF THAT 58 BASE

PAIR FRAGMENT?

A, THAT IS TRUE.

Q. SO YOU STARTED OUT WITH 58 BASE PATIRS AND NOW YOU HAVE A
HUNDRED AND 16 BASE PAIRS IN THESE TWO NEW MOLECULES THAT YOU'VE.
CREATED?

A. IF YOU WANT TO COUNT THE BASE PAIRS AS INDIVIDUAL ENTITIES,
WHICH I THINK IS AGREEABLE WITH ME, THEN I HAVE A Huwnnsb 16 OR
WHATEVER. |

Q. RIGHT. AND IF YOU -~

A. IT IS A FUNNY WAY TO DESCRIBE IT BECAUSE THEY AREN’T

ACTUALLY SINGLE ENTITIES AS THEY’RE DRAWN ON THERE. THE =-- I
MEAN, THAT REPRESENTS MANY MILLIONS OF MOLECULES AND IF YOU WANT|
TO TALK ABOUT HOW MANY BASE PAIRS WE ENDED UP HAVING, IT SEEMS

SILLY TO SAY A HUNDRED 16 BASE PAIRS.

R s A i p——
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MULLIS~CROSS/FIGG : 14~2033

Q. BUT THIS IS THE WAY YOU’VE ILLUSTRATED HERE, YOU ILLUSTRATED

ONE MOLECULE WHICH IS TYPICAL AND EVERYONE UNDERSTANDS YOU’RE

ILLUSTRATING SOMETHING THAT’S OCCURRING MANY TIMES OVER IN THE
SAME REACTION TUBE?

A. ORAY. I WOULD PREFER TO TWO 58 BASE PAIR MOLECULES.

| 0. BUT IF YoU HAVE TWO OF THEM THERE ARE TOTAL OF A'HUNDRED 16

BASE PAIRS IN THEM?

A. MR. FIGG, MY ANSWER IS THAT WE WOULD HAVE TWO 58 BASE PAIRS

: MOLECULES.. IT WOULD BE EMBARRASSMENT TO ME AS A PROFESSIONAL

CHEMIST TO TALK ABOUT IT AS A HUﬂDRED AND 16 BASE PAIRS. THAT'S

NOT THE WAY THAT OLIGONUCLEOTIDE OR DNA CHEMISTS WOULD TALK TO

EACH OTHER.

116 BASE PAIRS DENOTES THE IDEA 116 BASE PAIRS LONG.

IT DOES NOT DENOTE THE IDEA OF TWO 58 BASE PAIR MOLECULES. 1IT’S/

SORT OF A =-- IT MAKES THE WHOLE THING QUITE VAGUE.
Q. WELL, IF YOU’LL BEAR WITH ME, DOCTOR, I’M NOT DISPUTING THE

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

. BASE PAIR MOLECULES, BUT THE SUM OF THE NUMBER OF BASE PAIRS IN

THOSE TWO MOLECULES WILL NOW BE A HUNDRED 16, SIMPLE ARITHMETIC,
RIGHT?
A. IT'’S OKAY -- IF YOU WANT TO TALK ABOUT IT THAT WAY, BUT I‘M

NOT GOING TO SAY IT.

Q. YOU DON’T DISAGREE WITH ME, THOUGH, THAT MY ARITHMETIC IS

CORRECT?

A. I DON’T UNDERSTAND WHERE YOU’RE GOING AND I SUSPECT THAT

G el ama - -.,__,,., s - e "
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MULLIS-CROSS/FIGG  14-2034

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

WOULD NORMALLY BE TALKED ABOUT? WHY ARE YOU NOW THIS MORNING

TALKING ABOUT TWO TIMES 58 IS A HUNDRED 16, SO LET’S TALK ABOUT
116 BASE PAIRS. |

Q. DOCTOR, I‘D LIKE FOR YOU TO ANSWER MY QUESTION. PERHAPS YOU
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. IF YOU DO ANOTHER CYCLE YOU AGAIN DOUBLE THE

' AMOUNT OF THE 58 BASE PATRS DUPLEX AND NOW YOU WOULD HAVE FOUR

OF THESE 58 BASE PAIR DUPLEXES?

A. IF YOU WERE TO DO ANOTHER CYCLE AND IT WERE TO WORK, YES,
YOU WOULD. | |

Q. AND IF YOU ADDED UP ALL OF THE BASE PAIRS IN THOSE FOUR You
NOW HAVE 2327

A. YES, THAT IS CORRECT.

Q. NOW, THE PRIMERS THAT YOU'RE STARTING OUT WITH, IF YOU PUT
IN EXACTLY THE AMOUNT OF PRIMERS THAT ARE CONSUMED IN THE
REACTION IN THE FIRST CYCLE YOU’RE GOING TO —-- YOU’RE GQIﬁG TO
PUT IN 57 BASE PAIRS TOTAL or PR1uﬁR, RIGHT?

A. ABSOLUTELY NOT. THAT IS SUCH AIRIDICULBbS WAY TO TALK ABOUT
IT. THE PRIMER DOESN’T COME IN BASE PAIRS. THE PRIMER COMES IN

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

- MOLECUILE.

WHY DO YOU NOW GO TO THIS CURRENCY OF BASE PAIRS TO

"JAMES YEOMANS, OFFICIAL REPORTER, USDC, 415-863-5179
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DESCRIBE WHAT NO ONE ELSE DESCRIBES IN DNA CHEMISTRY LIKE THAT. |

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

- THE REACTION AS DEPICTED THERE. OKAY.

MULLIS-CROSS/FIGG  14-2035

WHY DO YOU FEEL THE NEED TO START DESCRIBING THINGS THAT HAVE
PERFECTLY LOGICAL AND REASONABLE ExpLANATIONS_#on THE TERMS THAT
ARE USED IN TERMS NO ONE CAN -- WHY DISTORT EVERYTHING INTO BASE
PAIRS.

OBVIOUSLY A PRIMER DOESN‘T HAVE ANY BASE PAIRS IN IT.
IT WAS NUCLEOTIDES. DO YOU WANT TO TALK ABOUT IT IN
NUCLEOTIDES?

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

QUESTION, DR. MULLIS.

OF 57 NUCLEOTIDES IN TWO MOLECULES, IF YOU ADDED UP ALL THE
NUCLEOTIDES IN THOSE TWO MOLECULES THERE ARE 57; IS THAT RIGHT?
A. ACTUALLY, NOT IN THE PRIMERS. WELL, OKAY, THERE’S --

THERE’S -- THERE ARE 57 NUCLEOTIDES COMING IN AS PRIMERS INTO

Q. OKaY.
A. IT SEEMS TO ME YOU’RE TRYING TO CONFUSE SOMETHING. IT’S
EARLY IN THE MORNING FOR ME. I DON'T SEE THE NEED FOR THIS.
Q. I HOPE I’M NOT TRYING TO CONFUSE THINGS.

THE POINT IS SIMPLY THIS, DOCTOR, IF YOU -- IF YOU USED
A LARGE EXCESS OF 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 YEOMANS, OFFICIAL REPORTER, USDC, 415-863-5175
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MULLIS-CROSS/FIGG | . 14-2036 .-

A. THAT IS CORRECT.

| @. SO THE NET SYNTHESIS OF DNA, IF YOU PUT IN A LARGE EXCESS OF

PRIMERS, THE NET SYNTHESIS OF DNA WOULD ACTUALLY BE A NEGATIVE
NUMBER?

A. THE NET SYNTHESIS BEING DEFINED AS WHAT?

Q. BEING DEFINED AS THE AMOUNT OF DNA PRODUCT THAT YOU’RE

SYNTHESIZING COMPARED TO THE. AMOUNT OF SYNTHETIC'bNA TﬁAT'YoU'RE'?
PUTTING IN THE REACTION.

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

 SYNTHETIC DNA?

Q. THE AMOUNT OF PRODUCT THAT YOU’RE GETTING OUT OF THE
REACTION COMPARED TO THE AMOUNT OF SYNTHETIC DNA THAT YOU’RE

PUTTING INTO THE REACTION.

" A. COMPARED TO --

Q. YES.

| A. ARE YOU -- YOU WANT ME TO ASSUME THAT NET IS REFERRING TO A
" RATIO?

Q. NO. THE AMOUNT OF PRODUCT DNA THAT YOU’RE GETTING OUT OF

THE REACTION COMPARED TO THE AMOUNT OF SYNTHETIC DNA YOU’RE
PUTTING IN; IN OTHER WORDS, YOU ARE ACTUALLY PUTTING IN MORE .

SYNTHETIC DNA THAN YOU’RE GETTING OUT IN THE FORM OF PRODUCT,

 ISN‘T THAT CORRECT?

A. BUT THEN =-- I MEAN, IF YOU WANT TO TALK ABOUT NET
SYNTHESIS ~-

Q. CAN YOU ANSWER THAT QUESTION?

JAMES YEOMANS, OFFICIAL REPORTER, USDC, 415-863-5170
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a. I'ﬁ PUTTING IN —- o
'MR. PASAHOW: EXCUSE ME, YOUR HONOR, I THINK MR. FIGG
CUTOFF THE WITNESS’ ANSWER. | |
THE COURT: CAN YOU ANSWER THE QUESTIoﬁ AS IT'S'Fﬁanzn?'
THE WITNESS: I/M NOT TRYING TO BE DIFFiCULT. I.FEEL

THAT THE QUESTION IS BEING -~ IT'S BEING FRAHED IN A WAY THAT

' DOESN’T HAVE ANY MEANING TO ME.

IT/S HARD TO ANSWER THE QUESTION WHEN HE SAYS NET. 7O

- ME NET MEANS SOMETHIHG LESS, SOMETHING THE NET SYNTHESIS WQULﬁ

BE THAT AMOUNT WHICH WAS SYNTHESIZED MINUS THAT WHICH WAS

 DESYNTHESIZED, SOMETHING ON THAT.

IT’S NOT USUALLY USED, THE NET, IN MY USAGE OF THE WORD|
IS NOT A COHPARISON OF TWO THINGS, IT’S A DIFFERENCE BETWEEN
SOMETHING THAT YOU —~ WHAT YOU GET BACK MINUS WHAT YOU STARTED

WITH.

Q. (BY MR. FIGG) DOCTOR, I DON’T THINK MY LAST QUESTION USED

THE WORD NECESSARY. -
A. THAT WHOLE THING IS courus:ns TO ME.

Q. IF I’H CORRECT IF YOU USE A LARGE EXCESS OF PRIHERS IN THIS

REACTION THAT YOU'VE ILLUSTRATED HERE, THAT YOU WILL GET LESS

| DNA OUT LESS OF THIS 58 BASE PAIR PRODUCT IH TOTAL IN TERMS oF

THE TOTAL NUCLEOTIDES, YOU WILL 'GET LESS OF THAT OUT THAN YOU

PUT IN TO THE REACTION TO BEGIN WITH?

A. OKAY. BUT YOU’RE SAYING THAT USING THEM IS SOMETHING -~

PUTTING THEM IN, RIGHT?

“JAMES YEOMANS, OFFICIAL REPORTER, USDC, 415-863-5179
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1 | Q. RzGHT?

2 | A. I WOULD SAY THEY GET USED WHEN THEY ARE TRANSFORMED INTO

3 | soMErTHING ELSE. JUST PUTTING THEM IN THE REACTION IS NOT THE
4 | SAME THING AS USING THEM. THEY/RE STILL THERE. THEY’RE NOT .
s | GOING AWAY. IF THEY/RE NOT GOING AWAY THEN WHY SHOULD YOU

6 | SUBTRACT THEM FROM THE AMOUNT OF DNA THAT?S_BEING PRonuéED TO

7 | GET SOME NET SYNTHESIS. THEY’RE STILL THERE. |

s | Q. THEY’RE STILL THERE, BUT THEY ARE IN THE FORM OF THIS

9 | PRODUCT THAT YOU'RE SEEKING TO MAKE? |

10 | A. BUT THEY’RE IN THE FORM THEY WERE IN WHEN I PUT THEM IN THE
11 | mEAcTION IN THE FIRST PLACE.

12 | Q. BUT YOUR GOAL IS TO MAKE THIS PRODUCT, IS IT NOT?

13 | a. ¥Es, IT 15,

14 | Q. AND MY POINT SIMPLY IS THIS: AND I’D LIKE FOR TO YOU TRY TO
15 | ANSWER MY QUESTION. |
16 | ISN’T IT TRUE THAT THE PRODUCT, THE AMOUNT OF PRODUCT
17 | THAT YOU GET OUT OF THAT REACTION, IF YOU USE A LARGE EXCESS OF
18 | THESE PRIMERS, THE AMOUNT OF PRODUCT Tnam-fou GET OUT OF THAT
19 REACTION IS GOING TO BE LESS.THAN'THE AMOUNT OF DNA THAT You
20 | INITIALLY PUT IN THE TUBE?

21 | A. Y¥Es.

22 | Q. THANK YOU.

23 DOCTOR, WHAT IS -- WHAT IS THE MATERIAL THAT'S CALLED
24 TRIS OR TRIS RCL THAT I‘VE SEEN IT INDIGATED'AS_SOHETIMES?

25 A.  IT’S A BUFFER REAGENT. 1IT‘S A BASE THAT Cﬁﬂ BE PRONATED OR .

JAKES-¥EOHANS,'OFFiCIAL-REPORTER, USDC,-415-86§-5179
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NOT DEPENDING ON THE PH’S. IT’S A SPONGE FOR PROTONS.

Q. AND IT’S USED FOR CONTROLLING ACIDITY OF A REACTION?

A. YES, I HAVE.

A. THE BUSINESS END THAT WOULD BE THE MAGNESIUM, MAGNESIUM IS A

- DIVALENT, D‘I“vFA“LPE'N-T,.HEANING IT HAS A CHARGE PLUS TIWO ON

' 0. HAVE YOU ALSO USED MAGNESTUM ACETATE?

A. YES, I'VE USED BOTH.

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

A. YES.

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

HAVEN’T YOQU?

Q. THAT’S WORKED SUCCESSFULLY FOR YOU?
A. YES, IT HaS.

Q. AND WHAT IS MAGNESIUM ACETATE?

IT. IT’S A DIVALENT ATOM WHICH IS NECESSARY FOR THE POLYMERASE
ACTIVITY AND ALSO IT IS BOUND To THE-NUCLEOTIbEs. |

Q. AN ACID TO THE ACETATE PORTION OF IT IS JUST THE OTHER PART
OF THE MAGNESIUM SALT?

A. YES, IT IS A NECESSARY PART OF IT TO KEEP THE MAGNESIUM
ATOMS IN THE BOTTLE. |

Q. YOU'VE SOMETIMES USED MAGNESIUM CHLORIDE AS THE SOURCE OF
THE MAGNESIUM ION FOR YOUR PCR REACTIONS I BELIEVE: IS THAT
RIGHT?

A. YES.

~ JAMES YEOMANS, OFFICIAL REPORTER, USDC, 415-863-5179
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MULLIS-CROSS/FIGG . 14-2040

Q. MAGNESIUM ACETATE WORKS PERFECTLY OKAY IN PCR REACTIONS?

A. YES.

- Q. AND SODIUM CHLORIDE IS JUST COMMON TABLE SALT; IS THAT

RIGHT?
A.  YES, IT IS.

Q. YOU’VE USED SODIUM CHLORIDE IN YOUR PCR REACTIONS FOR

* ESTABLISHING THE SALT CONCENTRATION?

A. YES, I HAVE.

Q. AND DTT IS THIS COMPOUND IS CALLED DITHIOTHREITOL?

~A. YES, IT Is.

Q. YOU'VE USED THAT IN YOUR PCR_REACTIons'FOR.STABisz:NG THE
POLYMERASE ENZYME?

A. YES, I HAVE.

Q. THAT’S A COMMON MATERIAL TO INCLUDE IN REACTIONS THAT
INVOLVE DNA POLYMERASE; IS THAT RIGHT?

A. YES, IT IS.

Q. SODIUM CHLORIDE IS A COMMON MATERIAL TO USE IN REACTIONS

| THAT INVOLVE DNA POLYMERASE?

A. YES, WE ALREADY WENT OVER THAT.

(PAUSE IN THE PROCEEDINGS)

" Q. (BY MR. FIGG) DR. MULLIS, REFERRING BACK TO YOUR CLAIM 1

HERE, AM I CORRECT THAT THIS CLATM DOESN’'T REQUIRE THE PRESENCE

OF GENOMIC DNA AS THE STARTING MATERIAL FOR AMPLIFICATION?

A. YOU’RE CORRECT, MR. FIGG.

Q. AND THIS CLAIM DOESN’T REQUIRE THAT THE STARTING MATERIAL BE|

JAMES YEOMANS, OFFICIAL REPORTER, USDC, 415-863-5179
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1 A DNA THAT’S ASSOCIATED WITHrA GﬁNTIc DISEASE?

2 | A. CERTAINLY NOT.

3 | Q. OR WITH AN INFECTION AGENT OF ANY KIND?

4 'A.. 'OBVIOUSLY NOT. o

5 | Q. IT CAN BE ANY KIND OF DNA?.

6 A. IT COULD BE.

7 Q. DOCTOR, DO YOU AGREE WITH ME,'iHAT THIS ctgxu IS BROADER IN
8 ITS SCOPE THAN ANY OF THE PROCESSES DESCRIBED IN THE EXAMPLES OF
9 '_ THE 1202 PATENT, EVEN EXAMPLE 1? |

- io A. THE.EXAMPLES ARE GIVEN AS EXAMPLES. AND THE CLAIM IS
11 | WRITTEN IN BROADER TERMS TRYING TO DESCRIBE PRETTY MUCH THE
12 WHOLE —- THE WHOLE PROCESS. IT’S NOT =-- I MEAN, wHY_SHOULbN'T
13 | IT BE? OF COURSE, IT IS IS THE ANSWER. OF COURSE, IT IS.
14 G. IT’S BROADER THAN ANY OF THE EXAMPLES?
is A. OF COURSE, IT IS, MR. FIGG.
16 | Q. DOCTOR, YOU WERE IN THE COURTROOM wﬂEN DOCTOR HOLINEUX'WAS
17 DESCRIBING SOME OF HIS WORK, IS THAT -- AM I CORRECT on-iHAT?
i8 | A. YES; I WAS HERE. |
19 Q. AND DID YOU HEAR DR. MOLINEUX DESCRIBE HIS WORK WITH THE DNA
20 | THAT HE CALLED DNA-I?
21 A.. 1 HEARb HIH_GIVE'HIS RECOLLECTION OF HIS WORK.
22 Q. AND YOUR FAMILIAR WITH WHAT DNA-I IS DR. MOZINBU# WAS
23 DESCRIBING IT?
24 | A. I --1 KNOW WHERE TO FIND THAT SEQUENCE IN THE LITERATURE.

25 I COULDN’T WRITE IT DOWN FROM MEMORY.

JAMES YEOMANS, OFFICIAL REPORTER, USDC, 415-863-5179
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| @. YoU HAVEN’T MEMORIZED IT I UNDERSTAND, BUT IT WAS A PIECE OF

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

| A. I ACTUALLY DON‘T REMEMBER WHETHER IT WAS 16 OR NOT. IF YOU |
'HAVE A PICTURE OF IT, UNLESS THERE’S NO NEED FOR ME TO KNOW

{ ‘SPECIFICALLY ABOUT IT.

Q. I 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 OUT THE STEPS OF THIS REAC?ION

AS DESCRIBED IN THIS CLATM AND YOU ACHIEVED SUCCESSFUL TARGET

DEPENDENT AMPLIFICATION, 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 ONE CYCLE BECOME THE

TEMPLATES FOR THE EXTENSION OF THOSE PRIMERS IN THE NEXT CYCLE? |
Q. THAT’S SET FORTH IN THE CLAIM, SO, YES, I AM INCLUDING THAT.

A. OKAY. I JUST WANT TO MAKE SURE THAT’S WHAT YOU MEANT BY

AMPLIFICATION.

Q. SO THE ANSWER, AM I CORRECT, YOU DID THAT WITH DNA-I IT

| WOULD BE COVERED BY THIS CLAIM?
A.  IF, IN FACT, IT WORKED IT WOULD BE COVERED BY THAT CLAIM.
Q. AND I THINK YOU WERE ALSO IN THE COURTROOM WHEN DOCTOR VAN

' DE SANDE WAS DESCRIBING THE EXPERIMENTS DR. KLEPPE PERFORMED

BACK IN 19692

A, DR. VAN DE SANDE WAS -- YES, I WAS PRESENT.

~ JAMES YVEOMANS, OFFICIAL REPORTER, UsDC, 415-863-5179
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Q. AND DO YOU RECALL DR. VAN DE SANDE DESCRIBING SOME
EXPERIMENTS IN WHICH DR. KLEPPE WAS WORKING WITH THE DNA CALLED |
DNA-II?

A. I RECALL THAT. AGAIN, I DON‘T RECALL THE SPECIFICS.

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

DNA-II WAS SOMETHING ROUGHLY 29 OR 30 BASES LDNG, DO ¥YOu RECALL '

_THAT?

‘A. IT JIVES MY MEMORY.

Q. I THINK THAT’S SUFFICIENT.
A. I CAN'T PICTURE THOSE MOLECULES EXACTLY.
Q. MY QUESTION IS SIMPLY THIS: .

'IF YOU STARTED WITH DNA-II, YOU CARRIED OUT THE STEPS

'E_DESCRIBED.IN THIS CLAIM AND SUCCESSFULLY ACHIEVED TARGET"

'DEPENDENT AMFLIFICATION, AM I CORRECT THAT THAT PROCESS OR THAT

REACTION WOULD BE COVERED BY THIS CLAIH’

A. THE ANSWER IS, YES, AND IN CASE YOU’RE PLANNING TO GO

THROUGH MORE, I’/VE ALREADY ANSWERED THE QUESTION. ANY DNA THAT
YOU START WITH IT DOESN’T HAVE TO -- IT DOESN’T HAVE TO BE A
DISEASE DNA.

ANY DNA THAT YOU START WITH IF YOU GO THRDUGH THE

'PROCESS DESCRIBED BY THOSE. CLAIMS AND YOU SUCCESSFULLY AMPLIFY

IT IN A WAY THAT IS DESCRIBED BY THOSE CLAIMS THEN IN FACT, YOU |
ARE DOING SOMETHING BY DEFINITION THAT Is DESCRIBED ‘BY THOSE f'
CLAIMS.

Q. OKAY. THANK YOU, DOCTOR.

g e S o v g
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MULLIS-CROSS/FIGG N 14-2044

DOCTOR, THERE’S BEEN SOME TESTIMONY CONCERNING THE USE |
OF PRIMERS WHOSE SEQUENCES OVERLAP. AM I CORRECT THAT YOUR
CLAIM DOESN’T PRECLUDE THE USE OF OVERLAPPING pnxxzns pnovxnzn
THAT THE REACTION WORKS AS SET FORTH IN THE CLAIM?

A, xOU'RE CORRECT.

Q. AND, IN FACT, WOULD YOU LOOK AT EXAMPLE.I-OF YOUR 202
PATENT THAT I THINK YOU STILL HAVE BEFORE YOU. |

A. I STILL RAVE THAT IN MEMORY ACTUALLY.

Q. DO YOU RECALL THAT THE PRIMERS THAT WERE USED :ﬁ Exanpﬁﬂ -
EXCUSE ME, LET ME GET THIS MARKED.

I'VE PLACED ON THE EASEL A POSTER ENTITLED '262 PATENT
EXAMPLES. WE’D LIKE TO HAVE THAT MARKED FOR;IDENTIFICATION,'
PLEASE. |

THE CLERK: PLAINTIFFS A-185 uARﬁED'FOR IDENTIFICATION
ONLY. | | |

(PLAINTIFF’S EXHIBIT A-185

MARKED FOR IDENTIFICATION)
Q. (BY MR. FIGG) DR. MULLIS, BM I -- |

e PASAHOW: EXCUSE ME.
MR. FIGG: I’M SORRY.
(PAUSE IN THE PROCEEDINGS)

Q. (BY MR. FIGG) DOCTOR, AM I CORRECT THAT THE PRIMERS THAT
ARE USED IN EXAMPLE 1 ACTUALLY HAVE SEQUENCES AT OR CLOSE TO
THEIR THREE-PRIME ENDS WHICH ARE COMPLEMENTRY TO EACH OTHER, AND

AT LEAST ON PAPER CAN BE DRAWN AS FORMING A COMPLEX LIKE THE oNE|

JAMES YEOMANS, OFFICIAL REPORTER, USDC, 415-863-5179
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ILLUSTRATED HERE?
A. I BELIEVE THAT THEY DO. I ASSUME THAT YOU COPIED THE

SEQUENCES CORRECTLY.

Q. WE TRIED TO. ALTHOUGH, IT’S EASY TO MAKE MISTAKES ON THOSE |

THINGS.

IF YOU HAVE THE PATENT I°LL READ THE SEQUENCES TO YOU.
A. OKAY. I'VE READ IT. THAT LOOKS 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

COMPLEX?

A. I THINK THAT’S FAIR TO SAY.

Q. AM I CORRECT THAT THERE IS NO DISCUSSION IN YOUR ‘202 PATENT
OR IN THE ‘195 THAT -- THAT INDICATES THAT PRIMERS WITH
STRUCTURES LIKE THIS SHOULD BE AVOIDED? |

A. THERE ~-- THERE IS NO DISCUSSION, AS FAR AS I KNOW IN THERE,

THAT SAYS THOSE SHOULD BE AVOIDED. THERE’S CERTAINLY NO

'DISCUSSION IN THERE THAT RECOMMENDS THAT YOU TRY THOSE EXCEPT

FOR THE EXAMPLES AS THEY ARE SET OUT.

0. YEAH. THE PATENT JUST DOESN’T SAY ANYTHING AT ALL ABOUT
OVERLAPPING PRIMERS? | |

A. IT ACTUALLY DOES. IT QUOTES A PAPER By ROSSI, ET AL. IN THE
BODY OF THE PAPER IN WHICH OVERLAPPING PRIMERS ARE USED IN A
PROCESS WHICH IS DESCRIBED IN HERE AS.BEINGIANQTHERHWRY THAT YOU

CAN MAKE DNA SYNTHETICALLY.

"JAMES YEOMANS, OFFICIAL REPORIER, USDC, 415-863—5179
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OLIGONUCLEOTIDES THAT ARE COMPLEMENTRY TO EACH OTHER ON THE

. THREE-PRIME ENDS AND EXTENDING THEM ON EACH OTHER, IT DESCRIBES |

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

" THEM OUT?

'~ DESCRIBE THE SITUATION LIKE YOU HAVE THERE FROM EXAMPLE 1 WHERE

EXAMPLE 1 AS IS CLEARLY POINTED OUT BY THE PATENT.

Q. AND IF YOU WERE USING CONDITIONS WHERE THE POLYMERASE

IT CERTAINLY SETS THAT PROCESS APART FROM PCR BY CITING
IT IN THE SPECIFICATION AND SAYING HERE IS ANOTHER WAY THAT
ROSSI ET AL. HAVE SHOWN THAT YOU CAN MAKE A DOUBLE-STRANDED DNA.|

YOU CAN MAKE A DOUBLE-STRANDED DNA BY TAKING TWO

THAT IN ROSSI ET AL. AND SETS IT APART FROM THE TEACHINGS OF THE
7202.
Q. IT WAS KNOWN IN THE PRIOR ART FROM THE ROSSI PAPER IF

THERE’S SUFFICIENT COMPLIMENTARITY THE THREE PRIME ENDS SUCH

A. IT WAS POINTED OUT IN THE PATENT. ROSSI ET AL. DID NOT

THE THREE PRIMED BASE ITSELF IS NOT BASE PAIRED, BUT ROSSI WAS
INTENTIONALLY TRYING TO EXTEND PRIMERS ON EACH OTHER AND THERE
HE WOULD HAVE GOTTEN THE BASE PATRS EXACTLY RIGHT.

' I CERTAINLY WAS NOT INTENDING TO EXTEND MY PRIMERS IN

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

IF THIS KIND OF A COMPLEX ACTUALLY DID FORM, THIS WOULD
BE CAPABLE OF EXTEHDING.OﬁT_FBDH THE G, THE THREE PRIMED G ON
THE LOWER PRIMER ON THIS WAY, WOULDN’T IT? |

A. GIVEN DNA POLYMERASE AND THE APPROPRIATE NUCLEOTIDES.

"JAMES YEOMANS, OFFICIAL REPORIER, USDC, 415-863-5179
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MULLIS-CROSS/FIGG 14-2047

‘ONLY.

Q. OKAY., WHAT YOU‘VE ILLUSTRATED ON HERE'ARE-SOHE OF THE

EXONUCLEASE ACTIVITY WOULD CLIP THIS G OFF THEN IF THIS KIND OF
A COMPLEX FORMED THIS WOULD EXTEND OUT IN THIS DIRECTION, RIGHT?
A. THAT IS CORRECT. CERTAINLY WOULD NOT BE PCR, NEITHER WOULD
IT BE UNDER THE CLATM.
Q. RIGHT.
(PAUSE IN THE PROCEEDINGS)
Q. (BY MR. FIGG) DOCTOR, THESE PRIMERS THAT WE WERE TALKING
ABOUT EakLIER ~- I’M SORRY, LET ME GET THIS ONE MARKED 7T0O.
WE MADE A POSTER OF PAGE 116 OF nR.'nULLISJ Nowzaoox.'
(PAUSE IN THE PROCEEDINGS)

THE CLERK: PLAINTIFF’S B-186 MARKED FOR IDENTIFICATION

(PLAINTIFF’S ExHIBiT B-186
MARKED FOR IDENTIFICATION)
(PAUSE IN THE PROCEEDINGS) |
0. (BY MR. FIGG) THIS IS COPIED FROM YOUR NOTEBOOK NUMBER
1365, DR. MULLIS. DO YOU RECOGNIZE THIS PAGE?

A. YES, I DO.

PRIMERS THAT WE’VE BEEN TALKING ABOUT EARLIER; IS THAT RIGHT?
NAMELY, ONE CALLED JB04 AND ANOTHER ONE CALLEQ JBO3.

A. YES.

Q. AND THOSE PRIMERS WERE ILLUSTRATED IN CONNECTION WITH THE

EXPERIMENT WITH THE 58 BASE PAIR FRAGMENT THAT WE TALKED AROUT

EARLIER THIS MORNING, THIS FRAGMENT HERE (INDICATING).

e T S P
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_MULLIS-CROSS/FIGE 14-2048
THESE ARE THE SAME PRIMERS -~

A.. YES, THEY ARE.

Q. ~- THAT ARE ILLUSTRATED HERE (INDICATING)?

THEY ARE ALSO, I BELIEVE, THE SAME PRIMERS THAT ARE

| USED IN EXAMPLE TEN OF THE ‘202 PATENT’

" THAT WaS ACTUALLY AN EXPERIHENT WHERE You USEB TWO SETS |

OF PRIMERS SEQUENTIALLY AND I BELIEVE THIS-REPRESENTS THE SECOND|

~ SET.

A. CORRECT, THERE’S THE SECOND SET. THAT WAS THE NESTED PRIMER
EXPERIMENT IN WHICH THE SECOND SET OF PRIMERS CAME IN AND
AMPLIFIED A 58 BASE PAIR FRAGMENT OUT OF A HUNDRED TEN BASE PAIR

FRAGMENT THAT HAD BEEN AMPLIFIED'BEFORE'BY'ANOTHER SET OF

PRIMERS.

Q. OKAY. WHAT -- AM I CORRECT THAT WHAT IS ILLUSTRATED ON THIS
PAGE OF YOUR NOTEBOOK IS THE SECONDARY STRUCTURE THAT ‘FHESE

PRIMERS ARE CAPABLE OF ASSUMING?

| A. THAT'S CORRECT. 'wnam I WAS TRYING TO DO THERE, MR. FIGG,-I.__

WAS TRYING TO FIGURE OUT WHY IN CERTAIN REACTIONS WHERE I WAS
USING THOSE PRIMERS WITHOUT TEMPLATE THAT I WAS - I WAS
NONETHELESS GETTING SOMETHING THAT LOOKED A BIT LIKE THE 58 BASE

PAIR PRODUCT THAT I WAS FORMING. THAT I WAS EXPECTING TO FIND

OUT IN THE PRESENCE OF TEMPLATE.

NOW, AS IT TURNED OUT THE EXPLANATION FOR THAT IAY IN

CONTAMINATION. - I WAS STARTIN TO GET[VERY HIGH{AGAIN.-- OR

HIGHLY EFFICIENT AHPLIFICATIONS AND IT TURNED OUT THAT HAVING

JAHES YEOMANS OFFICIAL REPORTER, USDC, 415—863-5179
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& 1 | BEGUN TO DO THAT I WAS STARTING TO PRODUCE 58 BASE PAIR

'/ 2 | FRAGMENTS ALL OVER THE PLACE IN THE LABORATORY.

4 3 SO THAT IT BECAME VERY DIFFICULT TO FIND A SOLUTION TO

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

5 PRODUCE WHAT LDOKED TO BE PART OF THE AMPLIFICATIOH PRODUCT OF A

®
6 | BETA-GLOBIN TEMPLATE.
7] THE SOLUTION TO WHY I WAS ALSO GETTING A ?Ronucz* MADE
. & | EVEN IF I DIDN'T PUT INTENTIONALLY A TEMPLATE IN TURNED OUT T0
9 | BE CONTAMINATION AND I LEARNED HOW TO KEEP MY somxbﬁs MUCH
-'._ 10 CLEANER. I BEGAN TO APPRECIATE FOR THE FIRST TIME THAT WHEN YOU

11_;"WERE DOING PCR IN YOUR LAB THAT IT WAS ALMOST LIKE GROWING, LIKE

12 'CLONING BACTERIAL SEQUENCES, -

13 -THINGS - I HAD START TREATING M}rSOLUTIONSLIKE

14 THEY WERE INFECTIOUS. I:” GLOVES, I NEVER

TO START WEARIN|
15 | WANTED To DO THAT B}:Fomff7 1 .STARTED HAVIN@?TO TREAT EVERY‘I'HING

_-16. VERY CAREFULLY. IT"S ; PROBLEM THAT HAS ﬁTENSIFIED AS PCR HAS

17 | DEVELOPED TO WHERE I;f CAN AMPLIFY snau@ﬁ AND SMALLER AMOUNTS OF
18 | SOMETHING TO LARGEE’ AND LARGER wounﬁ |

'_19_ ;| THAT SET OF PRIMERS I SUSPECTED THAT MAY BE THAT SET..O_F'_
20 | PRIMERS WAS RESPONSIBLE FOR THE ARTIFACTS AND m'r's_ WHY I DID

 21 1 THESE CALCULATIONS TO SEE WHAT SORT OF STRUCTURE THEY COULD

22 | POSSIBLY FORM.

23 _ IT TURNED IGUT THAT DIMME.RDOWN w THE LOWER RIGHT_-HAND
24 | CORNER DID ACCOUNT FOR A BAND ON A'GEL THAT I WAS CONTINUALLY

25 | GETTING EVEN IF I HAD VERY HIGHLY PURIFIED JBO3 IT ALWAYS HAD

JAMES YEOMANS, OFFICIAL REPORTER, USDC, 415~863~5179
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MULLIS-CROSS/FIGG ~ 14=-2050

PATR PRODUCT AND I INVESTIGATED FURTHER AND DISCOVERED THAT THE

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

TWO BANDS AND I NEVER HAD FIGURED THAT OUT UNTIL I DID THIS
CALCULATION AND SAID, AH, THAT’S IT, IT CAN FORM A CERTAIN
AMOUNT OF THAT DIMMER.

NOW, THAT DIMMER DIDN‘T LOOK EXACTLY LIKE THE 58 BASE

58 BASE PAIR PRODUCT THAT I WAS GETTING AND-ﬁaAT I THOUGHT WERE
REACTIONS THAT DID NOT HAVE TEMPLATE IN IT. THAT 58 BASE PAIR
PRODUCT REALLY WAS COMING-F#OH'TEMPLATE.

e TEMPLATE WAS INADVERTENTLY ADDING CONTAMINATION IT
TURNED OUT TO HAVE THAT358 PAIR FRAGMENT ALL OVER MY HANDS, ALL

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

THINGS.

WE WERE GOING ON HAVE TO.START BEING CAREFUL IF WE
WANTED TO HAV#.ZERQ CONTROLS AGAIN. THAT WAS VERY INTERESTING
EPIC IN THE DEVELOPMENT OF MY APPRECIATION OF THE POWER OF PCR.
Q. YOU DIDN’T INTENTIONALLY DESIGN THESE PRIMERS TO HAVE THESE
STRUCTURES THAT YOU‘VE DRAWN ON YOUR NOTEBOQK HERE; IS THAT |
RIGHT?
A. NATURE DESIGNED THOSE PRIMERS BY HAVING THEM ABOUT, FLANKING
THE SITE IN THE MIDDLE OF THE BETA-GLOBIN GEﬁE I WAS INTERESTED
IN. | |
Q. YOU SELECTED THAT RIGHT AS THE POINT OF —- FOR THE SEQUENCE
OF THE PRIMERS, BUT YOU DIDN’T SELECT THAT SITE BECAUSE THE

PRIMERS WOULD FORM THE STRUCTURE, THAT WAS JUST A NECESSARY

JAMES YEOMANS, OFFICIAL REPORTER, USDC, 415-863-5179
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. MULLIS-CROSS/FIGE . 14-2051
s 1 CONSEQUENCE OF THE SEQUENCE YOU WERE AMPLIFYING? |
~ 2 | A. NATURE SELECTED THAT SITE TO HAVE MUTATION BECAUSE SICKLE
€ 3 | CELL ANEMIA I SIMPLY MADE THE APPROPRIATE PRIMERS USING THIS
4 | SEQUENCE THAT NATURE HAD PROVIDED FLANKING THAT SITE. I DIDN'T
. 5 SELECT ANY OF THAT SITE. |
6 Q. YOU DIDN’'T HAVE THIS STRUCTURE IN MIND WHEN YOU INITIALLY
7 | PREPARED THE PRIMERS? |
PY | 8 | A. NO, I HAD THAT STRUCTURE IN MIND ON WHAT I THINK IS 8/16/84

- ‘9 WHEN I DID THOSE CALCULATIONS.

10 | Q. SO WHAT YOU’VE FOUND WAS THAT THESE STRUCTURES WERE NOT

11 | ACCOUNTABLE FOR THE POTENTIAL PROBLEMS THAT YOU WERE SEEING IN

12 | YOUR AMPLIFICATIONS? ' “

13 | A. THEY WERE NOT ACCOUNTABLE FOR THE FACTUAL PRODUCTION OF THE
1¢ | 58 BASE PAIR FRAGMENT. | |

18 Q. RIGHT.
16 | A. THEY WERE ACCOUNTABLE FOR CERTAIN THINGS THAT I HAD SEEN ON
17 | THE GELS, THAT STRUCTURE IN THE LOWER RIGHT-HAND CORNER, I HAD
18 | SEEN QUITE OFTEN. I DIDN’T KNOW WHAT IT WAS. |

19 I KNEW THERE WAS ALWAYS A SPOT ON THE GEL THAT HAD JBO3
20 | THAT I COULDN’T ACCOUNT FOR AFTER MAKING THAT CALCULATION. T
21 | STARTED BEING ABLE -- I WAS QUITE PLEASED WITH-HXSELF.NOW 1
22 COULD FIGURE OUT WHAT THAT WAS.
23 | Q. THIS STRUCTURE AT THE TOP, AT LEAST AS DRAWN ON PAPER,
24 | THEORETICALLY COULD BE EXTENDED FROM THIS THREE-PRIMED END THAT

25 | IS FOLDED BACK UPON ITSELF, IS THAT RIGHT?

JAHES_ .YEOHANS ' OI_‘_FI-CIAL REPORTER, USDC, 415-863-5179
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THAT WAS THE REASON YOU WERE INVESTIGATING THIS?

A. WELL, THAT WAS ONE OF THE -- THAT WAS ONE OF THE POSSIBLE

STRUCTURES THAT COULD HAVE HAPPENED. AND I HAD TO LOOK AT THAT

~ AND SAY, COULD THIS THING MAKE A 58 BASE PAIR FRAGMENT OR

SOMETHING THAT WOULD FOOL ME TO THINKING IT WAS A 58 BASE PAIR
FRAGMENT?

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

'WOULD MAKE SOMETHING, BUT WOULD NOT LOOK LIKE A 58 BASE PAIR

FRAGEMENT ON A POLYMER GEt AND.IT'COULDN'T CLEAR WITH THE RIGHT
ENZYMES.

'THERE WERE A 1oT OF CONSIDERATIONS TO TAKE INTO MIND

~ AND I STUDIED THE WHOLE SITUATION IN A VERY CAREFUL WAY. NONE

..OF THOSE STRUCTURES'REALLY TURNED OUT TO BE THE SOLUTION TO THE

PROBLEM WHICH WAS WHY AM I GETTING A 58 BASE PAIR FRAGMENT WHEN
I 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 REALLY HAD NOTHING DO WITH THE SOLUTION.

'Q. I UNDERSTAND THAT. THESE STRUCTURES THAT YOU'VE DRAWN ON

HERE DID ROT SIGNIFICANTLYIINTERFERE WITH YOUR REACTION AT ALL?

‘A.  NOT IN THE CONDITIONS THAT I PERFORMED IT. THEY MAYBE COULD
| HAVE INTERFERED WITH IT UNDER SOME OTHER CONDITIONS, BUT UNDER

- THE CONDITIONS I PERFORMED THE REACTION, IT TURNED OUT THE

REACTION WORKED FINE DESPITE ALL THOSE STRUCTURES.

Q. DR. MULLIS, WHEN YOU WERE ANSWERING SOME OF MR. PASAHOW’S

JAMES YEOMANS, OFFICIAL REPORTER, USDC, 415-863-5179
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o
9 1 QUESTIONS I RECALL SOME TESTIMONY CONCERNING WORK THAT WAS GOING|
o 2 ON DO #¢;:E¥3h<s LAB AND I THINK IN COLLABORATION WITH

® ) 3 YoﬁRSELF m\nm‘.)sun ON COMBINING THE PCR TECHNIQUE WITH

4 | ANOTHER TECHNIQUE CALLED OR, DO YOU RECALL THAT SUBJECT WAS
5 | pISCUSSED?
e '
6 A. YES.
7 .Q. AND I BELIEVE YOU INDICATED THAT THE WORK CONTINUED FOR -

® 8 | ABOUT NINE MONTHS BEFORE YOU FELT THAT YOU WERE GETTING |

- 9 '.REPRbDUGIBLE RESULTS USING THE.COMBINATION OF Tnosﬁ TWO
10 TECHNIQUES?
¢ 11 A. WE -- ACTUALLY MANY POINTS DURING THAT COLLABORATIok WE_R-E__.
12 GETTING REPRODUCIBLE RESULTS. WE WOULD SOMETIMES HAVE
@éf{ 13 | REPRODUCIBLE RESULTS FOR A MONTH OR TWO, THEN WE SUDDENLY RAN
14 INTO THE SAME PROBLEM THAT I WAS RUNNING INTO IN THE LAB. WHICH
15 ﬁas, SUDDENLY EVERY TUBE WE COME Up_wITH WHAT LOOKED TO BE THE
i 16 | AMPLIFICATION PRODUCT OF THE BETA-GLOBIN GENE OR SOMETHING LIKE
17 | THAT AND WE WOULDN’T UNDERSTAND WHY CAN‘T WE GET NEGATIVE
18 | CONTROLS AGAIN. AND WE AL&¥~;;:QE; TO FINALLY DEAL WITH
19 THE IMMENSE PROBLEMS @F CONTAMINATION THAT /YOU HAVE WHEN YOU’RE
20 DOING 100,000 OR A MILLION-FOLD AMPLIFICATIONS.
21 | IT’S LIKE YOU CAN‘T BELIEVE HOW SMALL A FRACTION OF
22 SOMETHING THAT A MILLIONTH OF SOMETHING IS. YOU FINALLY HAVE TO
23 START BELIEVING IT AND REALIZE WHEN YOU OPEN A TUBE IN A LAB
24 :LITTLE.DROPLETS'OF LIQUID COME FLOATING OUT IN THE AIR AND SOME
25 | OF THEM LAND IN YOUR LABORATORY COAT, SOME OF THEM LAND IN YOUR

JAMES YEOMANS, OFFICIAL REPORTER, USDC, 415-863~5179
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FINGERS, THEN YOU?RE'ﬁOING ANOTHER“EXPERikENT-T%E.NExT nAY-YoU_
THINK YOU’RE NOT PUTTING ANY TARGET DNA IN THE TUBES SUDDENLY
EVERY ONE OF THE TUBES COMES OUT CONTAINING THE T%RGET.
| THAT‘WAS ONE OF'THE SERIOUS PROBLEMS AFTER'HE.GOT THE

PCR TO REALLY WORK AND OR WAS WORKING WE SUDDENLY WE
\f;;BEENLY COME UP COMPLETELY AMOK.

I THINK WE HAD THAT PROBLEM OVER AND OVER AGAIR AND WE
FINALLY DEVELOPED METHODS, IN FACT, TO GUARD AGAINST THAT. BUT
IT TOOK US A LONG TIME. |
Q. THAT Was ABOUT, I THINK YOU TOLD MR. PASAHOW, THAT WAS
AROUND MIDSUMMER OF 19857 |

I’M NOT HOLDING YOU TO-THE‘EXACT-DATE_BUT,RQUGﬁLY |

' THAT’S THE DATE WE’RE TALKING ABOUT?

' A. WE’RE NOT. I WAS 'I‘ALKING ABOUT AN ONGOING PROCESS THAT HAS

GOTTEN WORSE AND WORSE. éHE BETTER PCR GETS THE MORE YOU HAVE _:

TO GUARD AGAINST THIS CONTINUED PROBLEH OF CONTAHINATION} |

MONTH OR TWO. AT THE VERY BEGINNING WE WENT FOR A LONG TIME
WITHOUT EVER HAVING IT BECAUSE OUR AHPL:FicATIONs WEREN’T SO

' EFFICIENT.

A COUPLE OF MONTHS EVERYTHING WOULD BE DOING RIGHT SUDDENLY WE
COULDN'T GET ANY NEGATIVE CONTROLS. SO WE HAD TO "GQ BACK AND

FIGURE'OUT-WHAT'S HAPPENING HERE. ARE WE REALLY GETTING

CONTMT?D ENTIRE LABORATORY BASE ON PCR PRODUCT, IT WOULD,

WE WOULD HAVE IT SOMETIMES FOR —- SOMETIMES WE GO FOR A|

ONCE THEY GOT EFFICIENT SUDDENLY WE WERE WORKING ALONG |

i

g,

Fid fi’(‘ﬂ
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® _
10 1 | SPECIFIC AMPLIFICATION. IF SO WHY DO WE GET AMPLIFICATION OUT
f 2 | oF a cELL oF DNA THAT’S NOT SUPPOSE TO HAVE ANY BETA-GLOBIN IN
v .3'..'I'I‘A'I'ALL'WETHENHAVETOSOLVETHATPROBLEM
s | IT WASN'T SOMETHING THAT JUST HAPPENED ONE DAY, YOU'RE
° 's | TRYING TO PUT A DATE ON IT. YOU'RE ‘SAYING 'EVERYTHING WAS
6 PERFECT AS OF JURE 1985.
7 Q. . DR. HU_I.:.IS, 'ALL-I'ﬁAS '_I'RYIN'G TO DO IS SEE IF I ﬁmnswoon |
o s | WHAT YOU TOLD MR. PASAHOW. ILET ME ASK THIS QUESTION: |
- e 9 | THE OR TECHNIQUE IS-_.NOT'AHPLIF'ICATION,. THAT'S A
| 10 | DETECTION.TECHNIQUE, RIGHT? .
Q 11 [ A 1 Know:wnm YOU’RE TALKING ABOUT. I REMEMBER WHAT I WAS
12 | TALKING TO MR. PASAHOW ABOUT.
o 13 | Q. I’'VE ASKED A DIFFERENT QUESTION NOW, IF YOU’D ANSWER THAT.
| 14 | A. THE OR TECHNIQUE IS A DETECTION.
15 | Q. OKaY. AND IT'S A DETECTION TECHNIQUE THAT INVOLVES A
¢ 16 | RADIOACTIVELY LABELED PROBE AND THEN INVOLVES SOME STEPS OF
17 | ANNEALING THAT PROBE AND Acm-_:xv_mc IT JUST AS A GENERAL
18 | DESCRIPTION: Is 'I‘HATCORREC‘I‘" |
19 | a. wes. o
20 | 0. WOULD YoU LooK AT THE 4202 PATENT THE CLAIM SECTION. AM I
21 | CORRECT m'r CLAIMS 16 TBRouéH 18 ARE THE CLAIMS OF THAT PATEN'i-
‘22 | THAT ARE SPECIFICALLY DIRECTED TO THE USE OF OR ™ COMBINATION
23 | WITH PCR? | |
-~ 24 [ A. 16 THROUGH 18 oF THE #2027
25 | Q. .YES_. I’'M SORRY, I MISSPOKE, THE 1195, 1 APOLOGIZE.

"~ JAMES YEOMANS, OFFICIAL REPORTER, USDC, 415-863-5179
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A. YES, THAT’S WHAT THOSE ARE REFERRING TO.

| Q. AND DO YOU UNDERSTAND THAT THOSE CLAIMS ARE NOT EVEN BEING

CHALLENGED BY DU PONT IN THIS LITIGATION?.

A. I THINK YOU HAVE A HARDER TIME CHALLENGING THOSE THEN YOU’RE

ASKING ME TO HAVE CHALLENGING THIS ONE.

Q. THE ANSWER IS YES, RIGHT?

A, YES. |

Q. DOCTOR, REFERRING TO THE ‘195 CLAIM 1 OF THAT PAiﬁﬁT ;..'.
DEFINES AN AMPLIFICATION PROCEDURE FOLLOWED BY A DETECTION |
PROCEDURE, IS THAT A FAIR CHARACTERIZATION OF IT?

A. THAT’S FAIR. |

Q. AND THE PREAMBLE OF THE cLAIﬁuoN STEPS A THROUGH C DESéRIéE
THE AMPLIFICATION PROCEDURE EXACTLY AS SET FORTH IN THE ‘202

PATENT?

~A. I BELIEVE IT’S EXACTLY THE SAME WORDING.

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

INVOLVES TAKING ONE OF THESE RADIOACTIVELY.LABELED PROBES THAT

WE’VE BEEN TALKING ABOUT AND DETERMINING WHETHER OR NOT THAT

PROBE WILL HYBRIDIZE OR STICK-TO DNA THAT HAS BEEN AMPLIFIED?
IS THAT A FAIR CHARACTERIZATION OF THAT?

A. I THINK S0.

7195 ALSO DESCRIBES TWO CYCLES OF AMPLIFICATION’
A. YXES.

Q. AND THERE‘S ANOTHER CLAIM IN THE ‘195 THAT ADDS ONE

Q. NOW, JUST AS THE CLAIM 1 OF THE 7202 PATENT, CLAIM 1 OF THE

“JAMES YEOMANS, OFFICIAL REFORTER, USDC, 415-863-5179
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ADDITIONAL CYCLE FOR A TOTAL'QF'THREE: IS THAT RIGHT?

' A. YES. I MIGHT POINT QUT TO YOU THE PRECISE WORDING IN THAT

CLAIM, WHERE IT SAYS THE CLAIM IS REFERRING TO A PROCESS WHICH
COMPRISES TWO CYCLES.
Q. RIGHT.

A. THAT DOES NOT ELIMINATE A PROCESS WHICH HAS OTHER THINGS IN

. IT. 1IN FACT, IT DOESN’T ELIMINATE A PROCESS WHICH HAS 50 CYCLES

IN IT. YOU KEEP COMING BACK TO THAT POINT.
THE REASON IT IS WRITTEN AS TWO CYCLES IS BECAUSE FOR
THE PROCESS TO REALLY WORK IT HAS TO INVOLVE TWO CYCLES. IT HAS
O HAVE THE COMPONENT THAT THE EXTENDED fRIMERé-FRon ONE CYCLE
ARE PRIMED BY THE OTHER PRIMERS IN THE NEXT CYCLE.
THAT’S WHY IT'S WRITTEN THAT WAY., IT szﬁns TO ME THAT
YOU/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 THAT IT INVOLVES |
AT LEAST TWO CYCLES? o

A. YES.

| @. oxray. SO IF I DO THIS REACTION AND I DO TWO CYCLES I‘M

COVERED BY THIS CLAIM?

'A. YES, YOU ARE.

Q. UNLESS YOU DO THEM WRONG.

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

A. THAT’S WHAT I WAS THINKING OF.

Q. AND JUST AS THE ‘202 PATENT WOULD. COVER A DISCREET DNA

"JAMES YEOMANS, OFFICIAL REPORTER, USDC, 215-863-5179
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MOLECULE SIMILAR TO THE ONE THAT WE DISCUSSED IN CONNECTION WITH
EXHIBIT A-184, YOU COULD START WITH THAT KIND OF A DISCRETE DNA

MOLECULE IN CLAIM 1 OF THE /195?

A. IT’S THE SAME WORDING.

Q. NOW, DOCTOR, WE HAD DISCUSSED YESTERDAY A TECHNIQUE CALLED
SOUTHERN BLOTTING, AND I BELIEVE THAT YOU AGREED THAT SOUTHERN
BLOTTING IS A DETECTION TECHNIQUE THAT WOULD BE ENCOMPASSED BY -

WHAT’S SET FORTH IN STEPS D AND E OF CLAIM 1?

'A. IF SOUTHERN BLOTTING WERE PERFORMED -~ A PCR AMPLIFICATION

PRODUCT I BELIEVE THAT, IN FACT, IT WOULD FALL WITHIN THOSE .
CLAIMS. |

Q. RIGHT. AND IN EARLY 1984 SOUTHERN BLOTTING WAS A-STA&DARD
BIOCHEMICAL TECHNIQUE?

A. IN SOME LABORATORIES?

Q. IT WAS USED WIDELY IN MOLECULAR BIOLOGY LABORATORIES, ISN'Tn

THAT CORRECT?

A. THAT IS CORRECT.

Q. AND, IN FACT, PROBABLY EVERYONE THAT WORKED ON THE SAME

FLOOR THAT YOU DID AT CETUS WOULD HAVE BEEN AWARE THAT YOU COULD

USE A SOUTHERN BLOT TO ANALYZE THE PRODUCT OF A PCR

AMPLIFICATION, ISN’T THAT CORRECT?

{ A. NO, THAT’S NOT CORRECT. THE JANITORS WOULD PROBABLY USE A

SOUTHERN BLOT FOR CLEANING UP THE SPILLS
Q. ALL THE SCIENTISTS WOULD HAVE" BEEN AWARE OF THAT°

A. YES, MR. FIGG.

JAMES YEOHANS, OFFICIAL REPORTER, USDC, 415-863-5179
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Q. INIFACT, DR. nULLxs,'Yov CONSIDERED IT OBVIOUS TO COMBINE A
PROBING TECHNIQUE SUCH AS SOUTHERN BLOTTING WITH THE
AMPLIFICATION TECHNIQUE DESCRIBED IN THE ‘195 AND THE 202
PATENTS, ISN’T THAT CORRECT? |
A i.DID, I THINK I fonn Yoﬁ THAT BEFORE.

(PAUSE IN THE PROCEEDINGS)

MR. FIGG: EXCUSE ME ONE MOMENT, YOUR HONOR.

(PAUSE IN THE PROCEEDINGS) -
Q. (BY MR. FIGG) DR. MULLIS, DO YOU RECALL THAT YéU'RE NAMED
AS THE PATENTEE ON THE PATENT FOR LABELING OLIconucznoTIDEs'sucH
THAT THEY CAN BE USED AS HYBRIDIZATION PROBES?
A. YES, I THINK SO.
Q. AND THAT PATENT THAT’S . . . I'VE PLACED ON'THE OVERHEAD
PROJECTOR HERE THE FIRST PAGE OF U.S. PATENT 4,582,789, IS THAT |
THE PATENT THAT YOU RECALL YOU'RE NAMED ON AS AN INVENTOR?
A. YES.
Q. AND THIS PATENT DESCRIBES SPECIFIC WAY OF LABELING PROBES sd'
THAT THEY CAN BE USED TO DETECT DNA SEQUENCES IN MIXTURES?'
A. YES, I THINK SO.
Q. AND THE PROBES THAT ARE MADE IN THIS, BY THE PROCEDURE
DESCRIBED IN THIS PATENT, WOULD BE PROBES TﬁAT.CDULD BE USED IN

THE STEPS D AND C OF CLAIM i OF THE #195; IS THAT CORRECT?

{ A. I THINK THAT IT WOULD PROBABLY -- I’M NOT TERRIBLY FAMILIAR

WITH THE PATENT THAT YOU’RE NOW DISCUSSING. IT IS ONE WHERE I

HAD THE ORIGINAL IDEA AND SOME OTHER PEOPLE WENT ~= TOOK IT

“JAMES YEOMANS, OFFICIAL REPORTER, USDC, 415-863-5179
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11 . 1 | AHEAD AND DID ALL THE:WORK AND BY THE TI#E THEY GbT:tb-wRITING |
; 2_:_ THE PATENT ;'was'NOT‘Tod MUCH iN#OL&ED WITH THAT.
3 SO I HAVEN'T REALLY STUDIED THOSE CLAIMS T0 KNOW
4 _WHEfHER IT INCLUDES ALL THE Nﬁcnaofrnn PROBES OR ALL THE DNA. I
_5_.:-wouLD ASSUME IT HAD BEEN WRITTEN THAT WAY. |
-6 | Q. OFRAY. LET.ME]SﬁOw xon~$ PRINTED COPY OF THE PATENT, DR.
é'__ MULLIS, THAT WE‘VE HAD MARKED AS A—loé.
o | 8 | DO YOU RECOGNIZE mm-as THE PATENT THAT WE'RE TALKING
_ . 9_.  ABOUT? . : - | : . _

10 | A. THIS IS THE PATENT THAT_WE'RE;TALKIﬁc.ABOUT;

11 '..Q.  YEAH. -Now,_no.You SEE THATTTHIS PATENT WAS.BASED ON AN

12 ORIGIﬁAL pATﬁNT_APpLICAT:oN’THAT was FILED oﬁ'nhgcn_zzsw,:1§a4?:._
e | 13 | a. YEs,_'I SEE THAT.

14 Q. IT WAS REFILED AGAIN LATER IN 1984 AND ULTIMATELY ISSUED

15 | INTO THE PATENT THAT WE‘VE I#LUSTRATED?
16 | A. _YES.. |
17 Q. IN THE BACKGROUND széTxbx OF THIS PATENT’THERE;SJA sTATEnﬁNT 
s | or sorr or THE STATE OF THE ART IN CONNECTION WITH USING LABELED|
i9 _ '3¥331b1zATIoN.pRosEé,'Do YOU SEE THAT IN conuun*onz?' “
20 | a. ‘WHAT LINE? | | |
21 | 0. WELL, I THINK T BEGINS ARCUND LINE 20.
22 | A. YES. I SEE THAT STATEMENT. |
23 | Q. I’M SORRY. |

24 A. I SEE THAT STATEMENT.

25 | Q. IT BASICALLY IS SAYING THAT:

"JAMES YEOMANS, OFFICIAL REPORTER, USDC, 415-863-5175
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"IT IS OFTEN USEFUL TO HAVE INDICATOR PROBES WHICH
ALLOW THE USER TO DETECT, MONITOR, LOCALIZE OR ISOLATE
NUCLEIC ACID PRESENT IN ANY AMOUNT."

- DO YOU SEE THAT?

A, ITIS OFTEN USEFUL, YES.

Q. AND IT GOES ONTO SAY: -
-'*THAT SUCH pnoazs HAVE BEEN USED TO DETECT THE
PRESENCE OF GENES CODING FOR ANTIGENS RESPONSIBLE FOR
THE GRAFT REJECTION, AND S0 FORTH.™

AND JUST LISTS AS PART OF THE STATE OF THE ART VARIOUS |

' USES OF LABEL PROBES FOR HYBRIDIZATION?

A. YES.

. DO YOU AGREE THAT THIS IS AN ACCURATE, PERHAPS SOMEWHAT

'ABBREVIATED SUMMARY, OF THE STATE OF THE ART USING DETECTION

PROBES IN EARLY 19847
A. YES. I THINK THAT’S WHAT THE INTENTION WAS.

Q. NOW, WOULD YOU TURN TO COLUMN =-- COLUMN 17 AND 18 OF THAT

PATENT. AND DO YOU SEE THAT TOWARD THE BOTTOM OF COLUMN 17 -

GOING ON OVER INTO THE TOP OF COLUMN 18 THERE IS A DISCUSSION OF|

THE VARIOUS THINGS THAT THE PROBES, THE LABELED HYBRIDIZATION

PROBES DESCRIBED IN THIS PATENT CAN BE USED FOR?

A.u N YES. .
Q. AND BASICALLY IT SAYS THEY CaN BE USED TO DETECT “NUCLEOTIDE

:SEQUENCES OF - BACTERIAL, VIRAL, FUNGAL YEAST HAHMAL, PARASITE

ORIGIN IN CLINICAL SAHPLES.

JAHES YEOHANS OFFICIAL REPORTER, USDC, 415-863-5179
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® : - : :
12 1| ' GOES ONTO SAY IN THE NEXT PARAGRAPH, "CAN ALSO BE USED
. 2 | To DETECT GENTIC DISEASES SUCH AS HLA-LINKED DISEASE,
'y 3 | THALASSEMIAS, SICKLE CELL ANEMIA, ET CETERA."
a | 1S THAT AN ACCURATE CHARACTERIZATION OF WHAT THESE
° 5 | PROBES WERE INTENDED FOR? |
6 | A. THAT’S WHAT IT SAYS THERE.
7 Q. WHEN IT SAYS NUCLEIC ACID SEQUENCES, THAT SIMPLY MEANS
o 8 DETECT A SEQUENCE, AND I CAN JUST USE YoUR.No'rE_isoox HERE, DETE_CT_
- .9 | A SPECIFIC SEQUENCE WITHIN A PIECE OF DNA?
10 | A. YES. |
@ ' . -
11 | Q. AND IT WOULD -- IT WOULD DO THAT BY HYERIDIZING WITH IT AS
12 | THAT IS SET FORTH IN STEPS D AND E OF THE ’1957? |
@ - 13 | A. YES, Itt' WOULD DO BY H!BkIDIZATxos.
14 | Q. OKAY. DR. MULLIS, LET ME SHOW YOU A COPY OF A DOCUMENT
15 | WE’VE MARKED AS EXHIBIT A-23. | |
& 1
16 | A. YEs.
17 .Q. IS THAT AN ABSTRACT OF THE TALK THAT YOU PRESENTED AT THE
® 18 cow SPRING HARBOR MEETING IN THE SUMMER OF 19862 |
19 | a. 1M Nor s0 CERTAIN THAT IT IS. IT DESCRIBES THAT —- I THINK
20 | IT DESCRIBES THAT TALK, BUT I REALLY -- I THINK YOU ASKED HE
® 21 ABOUT THIS PASSAGE ONCE BEFORE. IT’S NOT LABELED AS FE‘CE’SSARiLY._
22 | THAT PARTICULAR TALK AND I CAN‘T ~- YOU KNOW, I CAN’T REALLY BE
.‘ . "23 | SURE THIS ABSTRACT COULD HAVE DESCRIBED LOTS OF TALKS THAT I
24 GAVE. IT VERY EASILY COULD BE THAT PARTICULAR TALK.
25 | Q. AND THE OPENING LINE OF THAT ABSTRACT SAYS:

JAMES YEOMANS, OFFICIAL REPORTER, USDC, 415-863-5179
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"WE HAVE DEVISED A SIMPLE METHOD WHERE BY NUCLEIC ACID |

SEQUENCE CAN BE AMPLIFIED IN VITRO APPARENTLY WITHOUT LIMIT."
A. THAT’S WHAT IT SAYS, MR. FIGG. COULD HAVE SAID WE HAVE

'DEVISED A CUMBERSOME, LENGTHY METHOD, BUT LESS PEOPLE WOULD HAVE

BEEN INTERESTED.

Q. WHEN YOU SAID YOU HAD DEVISED A SIMPLE METHOD, YOU WEREN'T
TELLING SOMETHING YOU_bzﬁN'T THINK WAS TRUE, WERE YOU? |

A. NO, IT IS A SIMPLE METHOD. IT’S VERY SIMPLE TO DO ONCE YOU
KNOW HOW. I DID NOT SAY WE HAVE SIMPLY DEVISED A SIMPLE HETHOD, 
ﬁOWEVER, I SAID WE HAVE DEVISED A SIMPLE METHOD.
Q. LET ME SHOW YOU A COPY OF A DOCUMENT WE’VE MARKED AS EXHIBIT|
A-24. T THINK MR. PASAHOW ALSO ASKED YOU SOME QUEsmxoﬁs ABOUT
THAT. |

A. YES, I’M VERY FAMILIAR WITH THIS.

Q. THAT’S AN ARTICLE THAT YOU WROTE AND PUBLISHED IN THE
SCIENTIFIC JOURNAL? |

A." YES.

Q. AND WE'VE MADE A BLOW UP OF THE FIRST PAGE OF THAT DOCUHEﬁT

WHICH HAS BEEN MARKED AS A-162.

AGAIN, THIS -- THIS ARTICLE INDICATES THAT PCR IS AN
ENZYMATIC REACTION THAT IS SIMPLE TO PERFORM; IS THAT CORRECT?
A. YES, IT DOES.

Q. AND IT ALSO SAYS ON THE FIRST PAGE THAT PCR THAT IT’S

DIFFICULT TO FIND SITUATIONS IN WHICH IT WILL ﬂOT WORK AND THAT

'FACT DERIVES FROM ITS COMBINATION OF THREE FAMILIAR PHENOMENA;

JAMES YEOMANS, OFFICIAL REPORTER, USDC, 415-863-5179
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13 1 | IS THAT RIGHT?

2 | a. ¥Es, IT DOES.

< | | -
¢ 3 | Q. AND ONE OF THOSE PHENOMENA YOU DESCRIBE IN THE ARTICLE AS
'g' BEING THE ABILITY OF PRIMERS TO —- TO H¥BRIDIZE'TQ_COMPLEMENTRY
® 5 REGIONS ON THE TEMPLATE STRANDS. - |
6 | A. Y¥YES, IF I COULD GO BACK YOU SORT OF LEFT —- IT DOESN’T SAY
7 QIHPLY COMBINATION OF THREE FAMILJARCPHENOMENA,.IT SAYS
® &8 | FORTUITOUS COMBINATION. I THINK THAT REALLY HAS SOME BEARING ON|
- | 9--.-ﬁHERE YOU’RE HEADED. I THINK_IT.HIGHT.BE WELL TO READ IT
10 | COMPLETELY.
o | B . |
11 | (PAUSE IN THE PROCEEDINGS)
12 | Q. (BY MR. FIGG) DOCTOR, DO YOU AGREE THAT EVEN TODAY'THERE
e 13| aEw STANDARD CONDITIONS FOR CARRING OUT PCR THAT OFTEN
14 | scrEnTIsTS HAVE TO EXPERIMENT IN OPTIMIZE CONDITIONS TO FIND A
15 | SET OF CONDITIONS THAT GIVES SATISFACTORY RESULTS?
® 16 | A. I wouLD SAY THAT THERE’S CERTAINLY MORE smﬁpm- CONDITIONS
17 'IAvAILABLE TODAY THAN PRIOR TO 1934, BUT A LOT OF SCIENTISTS

18 | PREFER TO EXPERIMENT OCCASIONALLY WHEN THEY DO A REACTION AND
19 | GET A RESULT THEY DON’T BELTEVE IS THE BEST POSSIBLE RESULT THEY
20 | COULD GET AND I’M CERTAIN THAT SOMETIMES THEIR EXPERIMENTATION
21 | ENDS UP IN MODIFYING GOOD REACTION IN A WAY THAT PERHAPS

22 | IMPROVES THEIR PARTICULAR EXPERIMENT. |

23 { THERE ARE -- THERE ARE co.nnxnoﬁs, HOWEVER, WHICH ARE

24 | NOW IAID OUT FULLY IN THIS PATENT AND IN OTHER LITERATURE WHICH

25 IF YOU FOLLOW THOSE PARTICULAR RECIPES YOU WILL GET A RESULT IN |

JAMES YEOMANS, OFFICIAL REPORTER, USDC, 415-863-5179
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13 1 | JUST ABOUT ANY PLACE. THAT’S WHAT I HADN’T FOUND ANY PLACE
2 | WHERE I CAN’T GET AN AMPLIFICATION PRODUCT TO OCCUR. NO
. - 3 | SEQUENCE THAT I‘'VE EVER TRIED TO AMPLIFY HAS BEEN RESILIENT TO
- THE PROTOCOLS THAT I'VE DEVELOPED WITH PCR.
. 5 | Q. THIS IS THE REASON YOU CONSULT WITH A NUMBER OF COMPANIES
6 | AND INSTITUTION ON PCR SO THAT YOU CAN SHARE YOUR ExpEk13NcEs
7 | WITH THEM AND HELP THEM GET THEIR PCR REACTIONS TO WORK?
® | & | A. I USUALLY CONSULT WITH THEM AROUND SOME USE OF BCR
- ¢ | REcomMENDING WAVS THAT THEY CAN USE IT AND ACTUALLY CONDITIONS
10 | THAT THEY CAN EMPLOY THAT WILL IMPROVE THEIR PARTICULAR
° 11 SITUATION, YEAH.
12 | Q. DOCTOR, WOULD YOU TURN TO PAGE 242 OF THE EXHIBIT THERE THAT
o | 13 | YOU HAVE BEFORE YOU. I THINK IT’S =- EXCUSE ME -- EXHIBIT A-24.
14 | A. oxav. |
15 | Q. YOU SEE THAT YOU DESCRIBED IN THE SECTION PRECEDING THIS THE
° 16 | END OF THE SECOND TO THE LAST PARAGRAPH HERE A NUMBER OF
17 | DIFFERENT CONDITIONS THAT SCIENTISTS MIGHT WORK WITH TO OPTIMIZE
* 18 | OR USE THE PCR TECHNIQUE?
19 A. YES, I WAS DESCRIBING A LOT OF ~- I THINK IT'S IN THIS
20 | PARAGRAPH . . . YES, THAT’S TRUE, I WAS DESCRIBING THE FACT THAT
¢ 21 | A IOT -- THERE WERE A LOT OF PROTOCOLS AROUND.
22 | Q. BUT YOU CONCLUDED BY SAYING NONE OF THESE PARAHETERS HAVE
® " 23 | BEEN STUDIED SUFFICIENTLY BY ANYBODY TO RAISE THE LEVEL or THIS _
- 24 | DISCUSSION EARLIER THAN JUST THE LOCAL GOSSIP ON THE PCR czreuIT|
25 | AND THE REASON FOR THIS IS PERHAPS THAT MOST OF THE TIME go SUCH
@&

“JAMES YEOMANS, OFFICIAL REPORTER, USDC, 415-863-5175
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EFFORTS ARE NECESSARY. THAT THE FRAGHENTS HELT EASILY BELOW 95

' DEGREES AND THE REACTION WORKED FINE UNDER ANY REASONABLE
.-CONDITIONS.
‘A. YES. REASONABLE THEY'RE CERTAINLY THE PEOPLE READING THIS

PAPER UNDERSTOOD REASONABLE TO INCLUDE THOSE. CONDITIONS THAT

WOULD GET PCR TO WORK. NOT SOHETHING YOU_KNOW'COHPLETELY

| sSTRANGE.

Q. YEAH. IF IT WASN’T COMPLETELY STRANGE IN MOST CASES IT

WORKS? -

'A. IF IT WAS NOT COMPLETELY STRANGE FROM THE POINT OF VIEW OF

SOMEONE WHO KNOWS THE PROCEDURES THAT MAKE PCR WORK. ~COMPLETELY

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

TECHNOLOGY DAYS.

WHAT SEEMS COMPLETELY STRANGE TO SOMEONE WHO’S DOING
PCR IN THE 1990’S WHEN THIS WAS WRITTEN WOULD NOT HAVE

NECESSARILY SEEMED STRANGE TO SOMEONE IN 1969 OR TO SOMEONE IN

_,1983

Q. AND YOU CHOSE TO DESCRIBE THAT AS SAYING THE REACTION WORKED
FINE UNDER ANY REASONABLE CONDITIONS, THAT WAS ¥OUR'LANGUAGE?
A. YES, I THINK PEOPLE'ﬁERE READING THIS UNDERSTOOD EXACTLY
WHAT I MEANT BY THAT.
nR;.FIGG: WE HAVE NO FURTHER QUESTIONS. THANK YOU,
DR. MULLIS.
 THE COURT: MR. PASAHOW, Any_REQIREcT?

MR. PASAHOW: YES, YOUR HONOR.

JAMES YEOMANS, OFFICIAL REPORTER, USDC, 415-863-5179
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' RECESS NOW RATHER THAN GET STARTED ON THAT AND THEN PROCEED WITH

| THE REDIRECT AND THE RECROSS.

THE COURT: ABOUT HOW LONG?
MR. PASAHOW: I WOULD ESTIMATE I HAVE ABOUT A HALF AN
HOUR.

| THE COURT: I THINK THEN WHAT WE’LL DO IS WE’LL TAKE A

YOU MAY STEP DOWN. THANK YOU.
LADIES AND GENTLEMEN, PLEASE FOLLOW THE INSTRUCTIONS.

WE‘LL TAKE OUR RECESS AT THIS TIME FOR ABOUT TEN, 15 MINUTES.

(RECESS TAKEN)

| (CONTINUED ON NEXT PAGE, NOTHING OMITTED)

~ JAMES YEOMANS, GFFICIAL REPORTER, USDC, 415-863-5175
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POSTER HERE, WAS MARKED, IT WAS MARKED AS B-186. IT SHOULD HAVE

BEEN MARKED AS A~186.

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

MR.

I BELIEVE WHEN EXHIBIT 186, THIS ~- THIS DOCUMENT, THIS

THE

MR.

(CONTINUED ON NEXT PAGE, NOTHING OMITTED)

‘FIGG: ONE HOUSEKEEPING MATTER, YOUR HONOR:

COURT: OH, YOU WILL.

FIGG: YEAH., I WAS JUST SAVING THAT FOR THE END.

_COURT: WE HAVE THAT ONE OUT OF THE WAY. OKAY.

COURT: YOU’RE NOT MOVING THAT IN EVIDENCE, THOUGH.

FIGG: WE WILL, YES, BUT =-

COURT: I SEE.
PASAHOW: AS LONG AS IT’S -
FIGG: WE CAN DO IT ﬁow, IF YOU LIKE.
COURT: WHY DON’T WE CONSIDER IT DoﬁE.
OBJECTION?
PASAHOW: KO, YOUR HONOR.
cbunT: IT’S ADMITTED.

(éLAINT:FF's EXHIBIT A-186

| ' RECEIVED IN EVIDENCE)

FIGG: WE HAVE -- |
COURT: .WE’LL TAKE CARE OF IT LATER.

FIGG: LATER. OKAY.

(PAUSE IN PROCEEDINGS)

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

+ o s

T — & =", gy Gl ” * i L S




10
1

12

- 13,

14
15
16

17

18

19
20
21
22

23

24

25

1 v i — e ey : = fain - iy = o ——r - = ——

BY MR. PASAHOW:

MULLIS-REDIRECT/PASAHOW 14~2069

' REDIRECT EXAMINATION

Q. DR. MULLIS, iou SPENT SOME TIME THIS.HORﬁING TALKING ABOUT
WHAT YOU UNDERSTAND CLATM 1m0 COVER.
CLAIM 1 STARTS OUT DESCRIBING YOUR INVENTION AS:
"A PROCESS FOR anPLIFYIﬁG AT LEAST ONE
SPECIFIC NUCLEICIACID-SEQUEﬁCE.”
-NHAT DID YOU MEAN BY "AMPLIFY"?
A. WELL, I ACTUALLY -- I THINK I DEFINED THE WORD PRETTY WELL
AT THE VERY BEGINNING OF THE ‘202 PATENT, IN THE VERY FIRST
PARAGRAPH, SO AS TO MAKE IT REALLY CLEAR wHAi I WAS TALKING
ABOUT.
I JUST =-- LET ME JUST READ THAT. IT’S VERY SHORT.
"THE PRESENT INVENTION RELATES To A PROCESS
FOR AMPLIFYING EXISTING NUCLEIC ACID SEQUENCES. MORE
SPECIFICALLY, IT RELATES TO A PROCESS FOR PRODUCING
ANY pAkTIéULAR ﬁUCLEIc-Aczp SEQUENCE FROM A GIVEN
SEQUENCE OF DNA OR RNA IN AMOUNTS WHICH ARE LARGE
COMPARED TO THE AMOUNT INITIALLY PRESENT. "

SO I THINK THAT -- THAT PARAGRAPH VERY CLEARLY DEFINES
"AMPLIFY" AS MEANING TO MAKE A.LARGE AMOUNT OF SOMETHING OUT OF
A SMALL AMOUNT OF IT THAT’S INITIALLY PRESENT.

IS THAT -- Tnim's IN THE PATENT. THAT’S HOW YOU
INTERPRET THAT, THE USE OF AMPLIFYING THERE IN THE CLAIM.

Q. SO HOW DOES YOUR =-- YOUR INVENTION MAKE . . . WHAT WAS THE

CANDACE L. FRANCIS, OFFICIAL“REPORTER, usbe, 4155431—6080 '
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MULLIS-REDIRECT/PASAHOW . 14-2070
LANGUAGE THAT YOU READ US?
A. IT SAYS --

Q. OH, I SEE.

" A. == IT PRODUCES A LARGE ~- LET’S SEE.

"MORE SPECIFICALLY, IT RELATES TO A PROCESS
FOR PRODUCING ANY PARTICULAR NUCLEIC ACID SEQUENCE
' FROM A GIVEN SEQUENCE OF DNA OR RNA IN AMOUNTS WHICH

ARE LARGE COMPARED TO THE AMOUNT INITIALLY PRESENT. *

'Q. AND WHAT’S THE AMOUNT ORIGINALLY PRESENT? THAT’S IN THE

TARGET SEQUENCE?

A. THAT WOULD BE THE TARGET SEQUENCE.
Q. NOW, WHEN YOU WERE TESTIFYING YESTERuAY,*YOU-TOLD-HR.'FIGG
THAT YOU WOULD BELIEVE THAT A PROCESS WOULD BE PCR IF IT WERE
ABLE TO SHOW THAT THERE WAS SYNTHESIS USING A RELIABLE DETECTION
SYSTEM. | o i
| WHAT DO YOU CONSIDER TO BE A RELIABLE DETECTION SYSTEM

FOR A PCR AMPLIFICATION PROCESS? |
A;” WELL, THAT —= I PROBABLY -~ I COULD GIVE YOU SOME EXAMPLES.

| WRELIABLE WILL'Haﬁn A -- I MEAN, HRELIABtB" CAN HAVE
ALL KINDS OF DEPTH OF HEANING; BUT I CAN SHOW YOU -- A RELIABIE
METHOD WOULD HAVE TO BE ONE THAT --- IN THIS CASE, THAT INDICATED|
THAT THE ~- THAT THE CLAIM —- THAT THE ELEMENTS OF THE CIAIM
WERE -- WERE ALL BEING INCLUDED. | |

LET =~ CAN I -~ IS THERE A POSSIBILITY —-

0. SURE.

CANDACE L. FRANCIS, OFFICIAL REFORTER, USDC, 415-431-6080
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‘IS BECAUSE THAT PROCESS, AS I WAS USING IT IN THAT EXPERIMENT,

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

' FAIRLY RELIABLY THAT, IN FACT, THE PROCESS HAD WORKED.

A. - OF SHOWING . . .
tpansz IN PROCEEDINGS)
. THE WITNESS: WE WERE TALKING ABOUT -- I THINK MR. FIGG
WAS -- IT WAS WHEN I WAS TALKING ﬁITH HIM ABOUT THE METHOD WHICH
I EMPLOYED TO DETERMINE THAT AN AMPLIFICATION HAD TAKEN PLACE IN
THE CASE OF EXAMPLE 1 IN THE —- IN THE ‘202.
AND THE METHOD THAT I USED WAS TO LOOK FOR A 25-BAND --
25-BASE PAIR BAND ON A GEL. | |
I DON’T SEEM TO HAVE ANYTHING TO DRAW WITH.
(PAUSE IN PRdCEEDINGS)
THE WITNESS: -AND THAT -- THE FACT THAT PRESENCE oF
THAT 25-BASE PAIR BAND 6N“THE GEL WOULD BE RELIABLE, 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

WAS PRODUCING A 25-BASE PAIR BAND THAT DIDN’T PRE?IOUSZY EXIST.

IT WASN’T STARTING WITH A 25-BASE PAIR PIECE OF DNA AND
WAS STARTING WITH A MIXTURE THAT HAD NONE OF THAT 25-BASE PAIR
BAND IN THAT AND IT WAS TRYING TO CREATE THAT.

SO THE EXISTENCE OF THAT THING ON THE GEL TOLD ME

AND IT’S A MATTER OF ~- THE:FIRST CYCLES IN THAT

CANDACE L. FRANCIS, OFFICIAL REPORTER, USDC, 415-431-6080
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.'REACTION e « - THE FIRST CYCLE IN THAT RELCTION PROﬁUCED THIS

| (INDICATING) « « « AND THEN I GOT THAT (INDICATING)

ACTUALLY, I DREW THAT WRONG.
| THAT (INDICATING).

'THE ACCUMULATION IN THE THIRD CYCLE, 25-BASE PAIR PIECES OF DNA.

THEY COULD ONLY BE MADE BY A TWO -- TWO EXTENSION PROCESSES, ONE|
| WHERE THE PRIMER WAS EXTENDED ON THE LONG STRAND MAKING THE LONG

PRODUCT, AND THEN ANOTHER WHERE THE LONG PRODUCT WAS PRIMED AND

DNA.

' THAT WAS A GOOD INDICATION, A FAIRLY RELIABLE INDICATION, I

 MULLIS-REDIRECT/PASAHOW 14-2072
(INDICATING) AND THAT (INDICATING) ; RIGHT? I GOT THIS
_ AND THE SECOND CYCLES . . . I PRODUCED THIS
(INDICATING) AND THAT (INDICATING)._
| THE THIRD CYCLE, FROM THESE (INDICATING), BEING PRIMED
BY THE PROCESS THAT’S HERE -—_BEING_PRIHED BY -- IT'S =-
THIS WOULD BE THE PRIMER (INDICATING); IT WOULD PRODUCE|

AND THﬁN-ACTING ON THESE {(INDICATING), I BEGIN TO GET

THIS IS KIND OF HARD TO DRAW ON.

BUT NOW THESE THINGS HAD NOT EXISTED TO START WITH, AND

EXTENDED AGAIN.

THAT’S THE FIRST TIME T SAW THE 25-BASE LONG PIECE OF
AND THEN THE THIRD CYCLE, THAT BEING PRIMED AND
EXTENDED WOULD GIVE ME A 25-BASE PATR FRAGMENT.

SO WHEN I SAW THE 25~BASE PAIR FRAGMENT ON THE GEL,

WOULDN'T WANT THAT -- I wouLb'Nom-HAVE RISKED MY LIFE ON THAT

CANDACE L. FRANCIS, OFFICIAL REPORTER, USDC, 415-431-6080
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HULLIS-REDIRECT/PASAHOW S 142073

- BEING TRUE. IT’S NOT THAT RELIABLE. IT'S ABOUT AS RELIABLE AS,

_ABSOLUTELY RELIABLE TOASTER.

TOO SHORT A PIECE TO DO A LOT OF SORT OF PICKING APART, SO I
' PLACES AND LOOK AT THE FRAGMENTS AND SAY: DID THAT LOOK LIKE
MY WORK, I HAD LOTS OF 'DATA THERE THAT SHOWED THEM EXACTLY

I WOULDN’T HAVE TRIEI

OF INFORMATION

T0 FIND OUT WHAT’S HAPPENING IS REALLY GOING TO TELL YOU WHAT'S

SAY, A TOASTER OR SOMETHING. YOU DON’T HAVE TOaHAVE-AN

I WAS READY TO SAY THE PROCESS WORKED AT THAT POIHT. 1
THOUGHT THAT WAS A RELIABLE DETECTION SYSTEM.

I WENT FURTHER AND DESIGNED OTHER EXPERIMENTS THAT
WOULD TRY TO SAY: IS:THIS 25~BASE PATIR PIECE REALLY WHAT I
THINK IT IS? | | | -

AND I ~~ I WORKED ON THAT AND REALIZED THAT THIS WAS
STARTED MAKING BIGGER PIECES THAT I COULD REALLY CUT IN SEVERAL

THE ONES I WANTED THAT I HAVE?
AND BY THE TIME I GOT AROUND TO PUBLISHING FOR MY

COLLEAGUES TO EXAMINE IN THEIR VERY SORT OF, YOU KNOW, PICXY WAY.

RELIABLx'THAT:rHE PROCESS HAD, IN FACT, WORKED AS ADVERTISED.
OTHERWISE, THE PAPER WOULD PROBABLY NOT HAVE BEEN'PUBLISHED;'OR

BLISH IT IF I DIDN'T HAVE THAT KIND

SO THAT = "RELIABLE" MEANS A LOT OF DIFFERENT KIND OF

THINGS, BUT CLEARLY IT = 5 THAT THE TEST THAT YOU’RE USING

HAPPENING.

IF IT WAS -- IF I WAS USING A TEST THAT WAS JUST --

CANDACE L. FRANCIS, OFFICIAL REPORTER, USDC, 415-431-6080
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'MULLIS-REDIRECT/PASAHOW . 14-2074

WHERE ANYTHING THAT HAD HAPPENED WOULD SHOW UP AS A POSITIVE
RESULT, I DON’T THINK THAT -- THAT WOULDN’T HAVE BEEN RELIABLE, .

AND T COULD HAVE BEEN FOOLED INTO THINKING I WAS DOING SOHETHING_

" THAT I REALLY WASN’T DOING. SO . . .

| Q. (BY MR. PASAHOW) BEFORE YOU LEAVE THAT:

ON THE 25-BASE PAIR PIECE, DOES THAT SHOW YOU THAT

YOU’RE USING THE PRODUCT OF ONE CYCLE AS TEMPLATE IN THE LATER

CYCLE?

| a. yEs. ¥ES, IT DOES, MR. PASAHOW. I THINK THAT IT SHOWS

THAT -- IT -- THE ONLY WAY THAT I.CAN IMAGINE YOU’D GET A
25-BAsn-pAIR PIECE THERE -- I MEAN, THERE MIGHT BE SOME OTHER
WAY. THAT’S WHY I HAD TO GO LOOK AT IT AND MAKE SURE IT WAS THE
RIGHT ONE.

BUT THAT ABOUT -- THAT’S THE ONLY WAY YOU CAN GET A
25-BASE PAIR FRAGMENT STARTING AT -- THIS PLASMID IS s,oOO-BASE 
PATRS. THESE LONG PRODUCTS WERE WHO KNOWS HOW MANY BASE PAIRS, |
SOME OF THEM PROBABLY HUNDREDS.
| ONLY AFTER THREE CYCLES WHERE THEY -~ THE EXTENSION
PRODUCT WAS OF -- OF ONE PRIMER WAS BEING PRIMED BY THE OTHER

PRIMER AND THAT WAS GETTING EXTENDED, ONLY THEN WOULD I START

. GETTING 25 BASE PAIRS.

SO I COULD USE THIS AS A —- THE APPEARANCE OF THIS BAND|
IN ANY AMOUNT, REALLY, WAS -- WAS A RELIABLE INDICATOR THAT THE
PROCESS WAS WORKING THROUGH TWO CYCLES AT LEAST, OR THREE, IN

FACT, BEFORE I GOT A DOUBLE-STRANDED PIECE.

e . - [ B e

CANDACE L. FRANCIS, OFFICIAL REPORTER, USDC, 415-431-6080
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MULLIS-REDIRECT/PASAHOW | 142075

BASE PATRS LONG, THEN THEY WOULD HAVE ENOUGH SEQUENCE

Q. ONE OTHER QUESTION:

YOU SAID AFTER YOU GOT THE LONGER PIECES, YOﬁISHOWED
THAT THEY-WE#E WHAT YOU THOUGHT THEY WERE BY CUTTING THEM. WHAT
DO YOU MEAN? |
A. OH, OKAY. WELL, ONCE -- ONCE I GOT AWAY FROM THAT'--.THE

INITIAL SYSTEM, AND I STARTED MAKING THINGS THAT WERE, LIKE, 110

INFORMATION IN THEM SUCH THAT I COULD FIND SEVERAL SITES THAT
WERE -- THAT WERE A RESTRICTION ENZYME. | |

AND THEY.ﬁAVE CUTE LITTLE NAMES, BUT THIS -- I GOT ~--
IN THE PIECE THAT I WAS MAKING FROM THE BETA-GLOBIN REGION,
THERE WERE THREE DIFFERENT RESTRICTION ENZYMES THAT I COULD
EMPLOY. EACH_ﬁF.WHICH WOULD —- WOULD MAKE ONE CUT IN THAT
MOLECULE AT SOME SPECIFIC LOCATION, |

AND I COULD SAY: ORAY. ' IF I TREAT THAT MOLECULE WITH
MST II AND THEN I LOOK AT THE PRODUCTS OF THAT, I SHOULD SEE TWO
MOLECULES ABOUT HALF AS BIG AS THE ORIGINAL ONE, AND THAT WOULD
IOOK LIKE, ON A GEL, THE BIG oﬁE_WOULD BE UP HERE (INDICATING)
AND THEN THERE WOULD BE TWO LITTLE ONES DOWN THERE.

I’D SAY: OKAY. THAT’S PARTIAL DIGESTION. IF I CUT
IT, I WOULD END UP WITH THESE TWO AND NO MORE OF THAT. |

SO I SAY EVERYTHING I MADE THERE HAD AN MST II SITE IN
THERE. THE MST II SITE LOOKS LIKE -- I'VE FORGOTTEN THE
SEQUENCE. SOMETHING LIKE G-G, SAY, A-T-T-C.

THATfS.NOT MST II. IT’S SOMETHING LIKE THAT. 1IT’S A

CANDACE L. FR&NCIS;'DFFICIAL'REPDRTER,'USDC; 415-431-6080
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MULLIS-REDIRECT/PASAHOW . 14-2076

'SERIES OF SIX LETTERS THAT’S GOT TO BE THERE.

SO THE FACT THAT IT WOULD CUT WITH THAT INTO THESE TWO
FRAGMENTS SAID ‘THAT SITE IS SOMEWHERE OUT IN THE MIDDLE.

AND, IN FACT, WHEN I USED KCO2, IT WOULD CUT INRTO TWO

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

AND I SAID: WELL, IT HAS GOT TO HAVE A SITE SOMEWHERE

AT THE ENDS. AND THAT’S SORT OF WHAT I MEAN BY PICKING THE

MOLECULE APART AND ANALYZING IT.
Q. WELL, THESE THINGS YOU’VE WRITTEN DOWN HERE, ARE —- THESE
ARE DIFFERENT_RESTRICTION.ENZfMES?
A. YES.
Q. AND THEY CUT AT DIFFERENT SEQUENCES OF LETTERS?
.A. YES. DIFFERENT SEQUENCE -- I CAN’T REMEMBER WHAT THEY ARE,
ACTUALLYQ IT’S BEEN AWHILE. |
Q. BUT THE FACT THAT IT WOULD CUT WOULD PROVE TO YOU TﬁAT THAT
SEQUENCE OF LETTERS WAS THERE SOMEWHERE. |
A. YES, IT WAS. IT WAS -~ IT WAS A WAY OF.GETTING PARTIAL
sEQUENCﬁ INFORMATION ABOUT THE MOLECULE THAT I HAD MADE.

| .{WITNESS RESUMES WITNESS STAND.)

(PAUSE IN PROCEEDINGS)

Q. (BY MR. PASAHOW) 'Now, MR. FIGé'SHOWED YOU A POSTER THAT HAD

SOME PRIMERS FROM YOUR EXAMPLES. IT WAS EXHIBIT A-185,

| a. yEs.
Q. AND THAT HAS DOWN AT THE BOTTOM A -- IT SHOWS THAT THERE ARE|

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

S T
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MULLIS-REDIRECT/PASAHOW _ 14-2077

~ A. (NODDING HEAD.)

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

Q. SO WHAT YOU WERE LOOKING FOR AT THE END WAS WHETHER THERE
 A. YES, AND THAT 240-BASE PAIR PIECE WOULD HAVE HAD TO CUT INTO

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

OVERLAPPED.

Q. AND TARING THAT AS A SAMPLE OF HOW THIS WORKS, HOW LONG WAS

THE PIECE YOU WERE LOOKING FOR IF EXAMPLE 47

LET ME CHECK THAT.
(PAUSE IN PROCEEDINGS)
THE WITNESS: YEAH, IT SAYS:
"THIS EXAMPLE ILLUSTRATES AMPLIFICATION OF A
240-BASE PAIR SEQUENCE SPANNING THE ALLELIC-MST iI
SITE . . ."
AND THAT SAME BETA~GLOBIN GENE, IT WAS 240 BASES LONG.
I’M GETTING BETTER AT.IT AND I’M MAKING BIGGER PIECES NOW.
Q. (BY MR. PASAHOW) NOW, WAS THAT 240-BASE PAIR PIECE IN THE
SOLUTION WHEN YOU STARTED THE AMPLIFICATION?
A. NO, IT WOULDN’T HAVE BEEN IN THE SOLUTION. 1T WAS LIKE —-
THIS AMPLIFICATION, I WAS STARTING WITH A —- AGAIN, A . ..
WITH -~ I THINK THIS -~ IN THIS PARTICULAR ONE, I HAD IT IN A
PLASMID. I naylnavz=nan IT IN -- IN HUMAN DNA, BUT IT CERTAINLY

DID NOT HAVE A 240-BASE PAIR FRAGMENT IN IT.
WAS A 240-BASE PAIR LONG PIECE ON A GEL?

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

CANDACE L. FRANCIS, OFFICIAL REPORTER, USDC, 415~431-6080
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COLLEAGUES. ' I REALLY BELIEVED IT.
Q. NOW, IF THIS HAD FORMED AND THESE TWO ENDS HAD EXTENDED, =

WOULD YOU HAVE BEEN ABLE TO TELL THE DIEFERENCE BETWEEN THAT AND|

:'THE 240-BASE PAIR PIECE YOU WERE IBOKING FOR?

~ A. YES. THAT WOULD HAVE MADE ABOUT A 40, I THINK, BASE PAIR

FRAGMENT, WHICH WOULD HAVE APPEARED VERX MUCH NEAR THE BOTTOH OF'

THE GEL, WHEREAS THE 240-BASE PAIR FRAGMENT THAT I WES TRYING:TO_

| MAKE WOULD HAVE APPEARED MUCH CLOSER TO THE TOP OF.THE GEL THAT

I WAS USING.

OF COURSE THE 40-BASE PAIR PIECE WOULD NOT HAVE CUT

3 INTO THE APPROPRIATE PIECES, EITHER. IT WOULD HAVE BEEN,VERY -

EASY TO DISTINGUISH THOSE TWO THINGS.
Q. NOW, MR. FIGG ALSO SHOWED YOU THIS PAGE FROM YOUR NOTEBOOK,
EXHIBIT .. . A-186. | |

AND HE POINTED OUT THAT, IN oﬁE-OF THE éoRNERs,-gOU*vE |
SHOWN THAT THE TWO PRIMERS YOU WERE USING COULD FORM'Tﬁ:S“FunnY

LOOP STRUCTURE BUT THEY COULD ANNEAL TO EACH OTHER.

A. YES.

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

ON A GEL A PIECE THAT YOU THOUGHT WAS THAT PIECE?
A. YES. I HAD BEEN_SEEING IT QUITE A LONG TIME BEFORE I

FIGURED OUT WHAT IT WAS. IT HAD BEEN KIND OF AN ANNOYING LITTLE

'THING.

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

- HAD PURIFIED JBO3 wHICH WAS THE NAME OF THAT PRIMER I’D ALWAYS

CANDACE L. FRANCIS, OFFICIAL REPORTER, USDC 415-431-5080

T s

L0 - —




10

11

12

13

14

15

16
17

19 |

20

- 21
22
23
24

25

 MULLIS-REDIRECT/PASAHOW 14-2079

GET A MAIN BAND THAT WAS RIGHT IN THE RIGHT PLACE, AND THEN I’D

GET ANOTHER-ONE a LITTLE.FAINT BAND'UP.ABOVE-IT;'

I COULD CUT THAT OUT OF THE GEL AND RE=RUN IT WITH THAT |

'BAND. IT STILL GAVE ME THE OTHER ONE.

IT SHOULD HAVE INDICATED TO ME IT WAS SOME PROPERTY OF
JBO3 THAT HAD THOSE FORMS.
BUT, YES, IT WAS EASY TO PICK THAT OUT OF THE GEL AND

SEE WHAT IT WAS.

Q. COULD YOU TELL THE DIFFERENCE BETWEEN WHAT YOU GOT WHEN THIS

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

PRODUCT OF THE PCR REACTION?

| A.' YES. YEAH, THE PRODUCT OF THE PCR REACTION THAT I -~ THAT 1|

USED -~ THAT I USED THAT FOR, I MEAN, THE ONE JBOS WAS IN ~= WAS

MAKING A SS*BASE PAIR PRODUCT, WHICH WAS EASY TO DISTINGUISH

snou THAT.
(PAUSE IN PROCEEDINGS)
Q. (BY MR. PASAHOW) _NOW,IYQU'ALSO REVIEWED WITH MR. FIGG
EXHIBIT A-184, WHICH WAS A PORTION OF ONE PAGE OF YOUR NOTEBOOK. |
LET ME GET YOU THAT NOTEBOOK PAGE. |
(PAOSE IN PROCEEDINGS)
Q. (BY MR. PASAHOW) saewinc'YOn THE — ONEJOF YOUR LABORATORY

NOTEBOOKS, DOES THAT DRAWING APPEAR SOMEWHERE THERE?

' A. YES. xns, IT DOES.

I MADE THAT DRAWING as -- I USED --'I DID THESE ALL =-

'WHENEVER I WAS DOING EXPERIMENTS THAT WERE GOING TO HAVE ANY

' CANDACE L. FRANCIS OFFICIAL REPORTER USDC, 415-431-6080
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4 1 | KIND OF COMPLICATED -- I MEAN, WHERE THERE WERE STRUCTURES

2 INVOLVED AND THINGS, I’D ALWAYS TRY TO MAKE MYSELF A NICE ﬁEAT

._ .3 ‘| DIAGRAM OF WHAT THAT -- WHAT I WAS ABOUT TO DO SO -- JUST THAT I}
4" COULD USE IT TO -~ I MEAN, AS A REFERENCE FOR ME.

® 5 Q.. DID YOU --

| 6 A. THAT --
7 Q. GO AHEAD.

_' ' - 8 A. I WAS THROUGH.
s | Q. DID YOU EVER PUBLISH THIS DRAWING?

. 10 A. I DON'T THINKHI mR PUBLISHED THAT DRAWING AS . . . NO, I'M
11 | AILMOST SURE I NEVER PUBLISHED THAT DRAWING. |
12 Q. DID YOU EVER USE THIS DRAWING TO TRY TO EXPLAIN THE PCR

L ._ 13 PROCESS TO SOMEONE?
14 A. NO. THIS -- I WOULD KOT HAVE USED THIS PARTICULAR DRAWING

15 | TO DESCRIBE THE PCR PROCESS TO ANYBODY, EVEN —- I WOULDN’T EVEN
16 | TRY To USE THAT DRAWING TO DESCRIBE IT TO SOMEBODY TODAY WHO
17 | ALREADY UNDERSTOOD IT.

18 | I -~ YOU KNOW, I‘VE GOT A PICTURE -- I HAD -~ I MADE A
19 PICTURE VERY SIMILAR TO THAT, EXCEPT THAT IT WAS MUCH'MORE' |
20 | DETAILED. AND IT WAS A WAY —- I MEAN, I MADE IT ON THE COMPUTER
21 | THE SAME WAY, AND I —- IT WAS A PART OF THE /202, WHICH I
22 | THOUGHT WAS A VERY NICE DIAGRAM WHICH ANYBODY SEEING WOULD BE
23 ABLE TO UNDERSTAND.

24 ~ NOW, IT’S —- I THINK THIS IS SOHETHING”THAT.YOU'?E GOT

25 IN YOUR BOOKS OVER 'I‘HERE, BUT IT’S A LONG -= IT LOOKS KIND OF

CANDACE L. FRANCIS - OFFICIAL REPORTER, USDC 415-431-6080
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4 1 FORMIDABLE AT FIRST, BUT IT REALLY -~
. 2 | 0. can vou TELL US WHAT YOU’RE LOOKING AT?
e 3 | A. oH. IT’S FIGURE -- IT’S CALLED SHEET 4 OF 12. IT'S
4 ABOUT ~- IT’S IN THE ‘202 PATEﬁT,'AND IT’S ABOUT THREE OR FOUR
o 5 | PAGES FROM THE BEGINNING. | |
6 IT’S ONE OF THE =- ONE OF THESE - IT’S THIS THING
7 | (INDICATING) THAT’S GOT A LOT OF LETTERS IN A LINE AND THEN IT’S
b 8 | ABOUT THREE PAGES OF THAT STUFF. - | |
| AND AT FIRST GLANCE, IT MIGHT LOOK, YOU KNOW,
o 10 | compLrcaTEp, BUT IT REALLY IS NO MORE COMPLICATED THAN IT NEEDS |
11 | To BE TO DESCRIBE THE ELEMENTS OF THE CLAIM THATS DESCRIBED IN
12 | THE ‘202. - | |
[ _r' - 13 AND IT —- IT SHOWS THE ORIGINAL DUPLEX - IT SHOWS THE
14 | ORIGINAL DUPLEX, STRANDS OF IT BEING SEPARATED AND THEN PRIMED.
15 | IT SHOWS WHAT THE EXTENSION PRODUCTS LOOK LIKE.
* 16 AND THE LITTLE NUMBERS OVER IN THE LEFT COLUMN REFER T0|
17 | WHICH CYCLE IT WAS THAT THAT PARTICULAR PRODUCT APPEARED. SO
® 18 | YOU CAN GO DOWN FROM THE ORIGINAL DUPLEX HAS ZERO ZERO BESIDE |
19 | IT, AND THEN YOU SEE THE ELEMENTS OF THE DUPLEX, THE TWO STRANDS
20 | BEING PRIMED, STILL ZERO ZERO, AND THEN THE ONE ONE ARE THE LONG
. 21 | PRODUCTS FROM THAT f'IR_sT_ EXTENSION. | |
22 | @. COULD =~ I THINK IT WOULD HELP IF YOU CAME DOWN AND POINTED
o 23 | OUT THESE PORTIONS YOU‘RE SHOWING.
24 | A. YOU WANT ME TO COME DOWN?
25 | | (PAUSE IN PROCEEDINGS)

CANDACE L. FRANCIS, OFFICIAL REPORTER, USDC, 415-431-6080
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| THE saME wWAY, SITTING THERE ON A WORD PROCESSOR, BASICALLY,

THEM, AND THEN WE MELT IT AGAIN.

- THE LAST CYCLE.

| I CAN’T REMEMBER EXACTLY WHAT MONTH I FIRST MADE THIS DIAGRAM.

MULLYS-REDIRECT/PASAHOW . 14-2082
THE WITNESS: LET ME GET THE STICK HERE.

OKAY. SO IT’S THE SAME KIND OF DIAGRAM. I MADE IT IN

DRAWING ALL THESE -- MAKING ALL THESE LITTLE-LETTERS;*
 AND IT DEMONSTRATES —- SEE, THESE LITTLE NUMBERS OVER

HERE ARE -- THIS IS THE CYCLE NUMBER IN WHICH THAT STRAND

APPEARED -~ OKAY? -- SO WE CAN TAKE THE DUPLEX, WE WOULD

DENATURE IT, WE’D PRIME IT WITH THESE TWO GUYS, AND WE EXTEND

 THAT’S WHAT THESE ~- THESE.ARE-THE PRODUCTS OF CYCLE 1.
THEN WE SEE IN CYCLE 2 THAT YOU MELT AGAIN, ng-GET
FOUR SINGLE STRANDS, TWO OF WHICH ARE THE ORIGINAL DUPLEX, AND
THE OTHER TWO OF WHICH HAVE JUST BEEN SYNTHESIZED, THIS ONE
(INDICATING) AND THAT ONE (INDICATING).
| ' NOW YOU SEE THE PRIMER -- THIS PRIHER.PRiniﬁG ON A

STRAND WHICH IS THE EXTENSION PRODUCT OF THE OTHER PRIMER FROM

OKAY. AND AS YOU -- ﬁov EAN SEE FROM THIS DIAGRAM
THAT, WHEN IT GETS EXTENDED ON THAT, IT's-sozud-To.nAkE A PIECE
OF DNA THAT HAS A SPECIFIC LENGTH. |
| OKAY. SO THAT WAS REAL IMPORTANT TO ME TO DEMONSTRATE
THAT THAT, IN FACT, HAPPENED.
" AND ON THE NEXT PAGE, IF WE CAN SEE THAT. IT TOOK

THREE PAGES TO REALLY DESCRIBE THIS WHOLE CYCLE TO PEOPLE. AND

CANDACE L. FRANCIS, OFFICIAL REPORTER, USDC, 415-431-6080
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MULLIS~REDIRECT/PASAHOW L 14-2083
I DID VARIOUS ONES LIKE IT.

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

| YOU END UP WITH THESE PIECES (INDICATING). THESE ARE THE

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

UP BEING PRODUCT OF == IN CYCLE ~- AFTER YOU'VE DONE THE SECOND

EXTENSION. YOU GET THESE. SEE, THESE HAVE LITTLE TWOS BESIDE
THEM. | |

YOU GET TWO MORE LONG PRODUCTS, AND YOU GET W0 SHORT
PRODUCTS ON THE LINE.

AND THEN AFTER THE THIRD CYCLE, WHICH YOU GET —- WE CAN
GO THROUGH THAT RATHER QUICKLY. BUT ON THE VERY NEXT'PAGE,.IOU
CAN SEE THE PRODUCTS OF CYCLE 3 ARE FINALLY THESE CUTE LITTLE
DUPLEX DNA MOLECULES WHICH HAVE SPECIFIC LENGTHS, SEE? AND ONE.
OF THE STRANDS FROM THAT WAS ADDED IN 3; THE OTHER ONE IN 2.

THIS ~- THIS IS A DIAGRAM THAT I WOULD USE. |

AND THEN BELOW THIS =- IF YOU’D SLIDE IT UP JUST A

LITTLE FURTHER —- I HAVE A CHART THAT SHOWS WHAT HAPPENS, HOW

' MANY COPIES YOU END UP WITH OF THE VARIOUS THINGS, AFTER ZERO,

ONE, FIVE, 10, 15, 20 CYCLES.
S0 I TAKE -- I TOOK —- THIS IS THE KIND OF DIAGRAM THAT
I WOULD USE TO DESCRIBE PCR, AND I —- AND I FEEL IT’S PRETTY
EXPLICIT. | |
BUT I TOOK THIS DIAGRAM, OR ONES LIKE IT, AROUND FOR
SIX MONTHS IN 1983, AFTER I KNEW THIS PROCESS WOULD WORK AND I

UNDERSTOOD WHAT IT WOULD DO, AND I COULDN’T GET ONE SINGLE

CANDACE L. FRANCIS, OFFICIAL REPORTER, USDC, 415-431-6080
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1 | scienrist -- 0KAY7 -- TO LOOK AT THIS AND EVEN WITH ALL THAT
_z.f_ EXPLICIT DETAIL, SAY, “YEAH,-YOU'RE-ONTO SOMETHING, MULLIS."
3  AND THOSE pEOPLE'wERE'NOT--Q :
e MR. FIGG;' YOUR HoNaR;fnR. MULLIS IS Goxﬁq qﬁrwﬁ FAR
5 | BEYOND THE QUESIIbﬁ. | |
6:. THE WITNESS: OKY.
P | TBE COURT: YES.
8 THE WITNESS: I THOUGHT I WAS ANSWERING THE QUESTION oF
9 | WHETHER I_WOULb USE A DIAGRAM LIKE THAT TO DESCRIBE PCR.
10  THE COURT: OKAY.
| THE WITNESS: IT‘S HARD TO DESCRIBE PCR.
12 THE COURT: WHY DON’T -- OKAY. WE’LL WAIT FOR ANOTHER
.13 QUESTION NOW. THANk YOUf
14 | Q. (BY MR. PASAHOW) WELL, WHY DON'T I Asx?"-WHAT WAS THE
15 | REACTION WHEN YOU USED THIS ELABORATE DIAGRAM TO TRY AND EXPLAIN
16 | THE PCR-PROCESS TO YOUR PEERS AT CETUS?
17 .A. 'WELL, EVEN WITH THAT ELABORA?E DIAGRAM .WHAT I was SAYING 1 
WAS THAT MY COLLEAGUES AT CETUS DID NOT RESPOND ~« THEY STILLMZJ :
19 | COULDN‘T SEE THE PCR PROCESS. IT’S A COMPLICATED THING. | ;/4_ 
20 . SHOULD I GO BACK IN THE_BDX? -
21 | 0. QES.. |
22 | (LABGHTER)
23 THE WITNESS: (WITNESS RESUMES WITNESS STAND.)
24 AND THOSE PEOPLE WERE NOT sczznwzsws OF ORDINARY SKILL,
25 | As arTESTED TO BY THE FACT THAT 'MORE THAN ONE OF THEM HAVE Now |
“CANDACE L. FRANCIS, OFFICTAL REFORTER, USDC, ¢l5$431-q039 .
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_-EDITED BOOKS DESCRIBING USES OF THE POLYHERASE CHAIN REACTION.

IT TOOK THEM A 1ONG TIME TO CATCH ON,-WITH AN EVEN MORE

' COMPLICATED DIAGRAM THAN -- I MEAN, A MORE EXPLICIT DIAGRAM THAN|

THAT.
'DOES THAT ANSWER THE QUESTION?

Q. (BY MR. PASAHOW) YES.

(PAUSE IN PROCEEDINGS)

Q. (BY MR. PASAHOW) MR. FIGG ALSO SHOWED YOU ONE OF THE PAGES

FROM YOUR NOTEBOOK INVOLVING THE VERY FIRST EXPERIMENT YOU DID.
' (PAUSE IN PROCEEDINGS)

Q. (BY MR. PASAHOW) AND HE POINTED OUT THAT, IN THE COURSE OF

_THIS EXPERIMENT, YOU DESCRIBED SEVERAL BUFFER FORMULAS, ONE OF |

WHICH YOU GOT APPARENTLY FROM TEXTS BY FINEBERG AND VOGELSTEIN, |

- AND ONE OF WHICH YOU GOT FROM BIOLABS FOR KLENOW.

NOW, ARE THESE THE FORMULAS THAT YOU USED; THESE
FORMULAS YOU WROTE DOWN HERE ON THIS ?AGE?
(éAUSE.IN_PRocEEDINgsj

THE WITNESS: THEY'RE -- I USED A ~- I'VE-USED'P#OBABLY 

A LOT OF DIFFERENT BUFFER FORMULAS. I MEAN, I HAD EMPLOYED MANY |

DIFFERENT BUFFERS BY, YOQU KNOW, AFTER -~ I MEAN, BY NOW. 1I’M

. NOT SURE WHEN I USED THEM.

BUT I -- THOSE ARE BUFFER FORMULAS THAT I JUST
COLLECTED, SORT OF LIKE YOU COLLECT A BUNCH OF RECIPES. IT GAVE

ME SOME IDEAS ABOUT, YOoUu KNOW BUFFERS.

CANnACE L FRANCIS, OFFICIAL REPORTER, USDC, 415-431—6080
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5 1| . AND I AT THAT POINT WAS NOT ALL THAT -- I WAS NOT

2 REALLY THAT CONCERNED ABOUT THE BUFFER, BUT I DID REALIZE THAT I

¢ 3 MIGHT OUGHT TO HAV# A FEW POSSIBILITIES IF SOMETHING DIDN'T
& | womk, awp I FINALLY GOT AROUND TO THINKING, MAYBE IT‘S THE
o 5 | BUFFER. THEN I MAYBE TRIED ANOTHER BUFFER, BUT . .
| 6 I -- I DIDN’T —- I DON‘T REMEMBER USING ANY ONE OF
7 | THOSE, BUT THERE WAS LOTS OF THEM IN THERE I COULD HAVE USED.
® 5 | 0. MR. FIGG ALSO SHOWED YOU ANOTHER PAGE OF YOUR NOTEBOOK WHERE
.  _' o | YOU WERE DOING THAT SECOND UNSUCCESSFUL EFFORT AT PCR.
A 10 | AND THERE -- THIS WAS THE FIRST CYCLING REACTION.
. 11 AND THERE, YOU SAY . . . I THOUGHT.

12 - (PAUSE IN PROCEEDINGS)

13 | Q. (BY MR. PASAHOW) _THAT IN THE COURSE OF THE CYCLING, YOU
14 | CHILLED THE SOLUTION ON ICE. |

15 : A. YES.

16 | Q. DO YOU SEE THAT REFERENCE?

17 | A. RIGHT. |

18 | Q. NOW, WAS THAT THE SAME PROCESS THAT WAS BEING USED IN THOSE
19 | ARTICLES THAT MR. FIGG WENT THROUGH WITH DR. SMITH?

20 | A. NO. THE -- IN THOSE ARTICLES, THE PURPOSE OF CHILLING IT
21 | ON -- CHILLING ON ICE WAS TO PREVENT THE Rgassoczarxonfﬁr THE ~-
22 _br THE STRANDS OF THE PLASMID, THE DOUBLE-STRANDED PLASMID THAT
23 | THEY WERE SEQUENCING WITH. "

24_'_ IN THIS REACTION, I WAS STARTING WITH WHOLE HUMAN DNA,

25 | WHICH I COULD HAVE HEATED IT AND COOLED IT DOWN TO ROOM

CANDACE L. FRANCIS, OFFICIAL REPORTER, USDC, 415-431-6080
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NOT HAVE FOUND EACH OTHER, BECAUSE HUMAN DNA IS SO COMPLEX THAT

POSSIBLE TO PREVENT THEM FROM DEGRADING.

DEOXYNUCLEOTIDE <= THE NUCLEOTIDE TRIPHOSPHATES HAD NOT BEEN

 MULLIS-REDIRECT/PASAHOW © 14-2087

TEMPERATURE AND LEFT IT FOR A WEEK AND THE STRANDS STILL onLD'7'

UNTIL I HAD —-- UNTIL ONE HAD AMPLIFIED PROBABLY A HILLION-FOLD,:
YOU WOULDN‘T HAVE TO EVEN CONCERN YOURSELF WITH THE TEM?L@TE
STRANDS RE-ANNEALING. IT WAS —- THAT WAS NOT THE PURPOSE OF
THAT. |

I REALLY -~ I.THINK THE REASON I CHILLED IT RAPIDLY
WAS, AT THAT POINT, I WAS NOT COMPLETELY SURE THAT THE —- THE
KNUCLEOTIDE TRIPHOSPHATES WERE STABLE AT A HIGH TEMPERATURE, AND

I WANTED TO DRO?P THE TEMPERATURE AWAY FROM A HUNDRED AS FAST AS .

Q. NOW, THAT ONE -- THAT REACTION DIDN’T WORK, AND THEN WE
DISCUSSED THE FIRST ONE THAT DID WORK WAS THE ONE THAT HAPPENED |
IN DECEMBER. |

AND WHERE YOUIDESCRIBE THE CYCLE HERE (INDICATING) AND
THE HEATING AND COOLING, DID YOU COOL THAT onE'bﬁ ICE? |
A, ﬁo, I -- I THINK I COOLED IT TO 32 DEGREES.

(PAUSE IN.PROCEEDINGS)

THE WITNESS: I THINK THAT’S WHAT IT SAYS.
Q. (BY MR. PASAHOW) YOU SAY "COOL IN WATER BATH TO 32 DEGREES |
CENTIGRADE."

A. RIGHT. AND THERE, YOU NOTICE I STARTED AT 85. SO THE

HEATED TO A HUNDRED. I WASN'T QUITE —- I WASN'T AS WORRIED

ABOUT THE STABILITY AT 85 AS I WAS AT A HUNDRED.

R ASEEE S e — — T — s IR S
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Q. AND FOR -- IN CASE OTHERS HAVE THE SAME PROBLEM I DO, IS 32

' DEGREES CENTIGRADE FREEZING?

A. IT'S WARM. IT’S LIKE ALMOST -- IT’S A LITTLE BIT LESS THAN

' BODY TEMPERATURE.

g. NOW, YOU INbICATED TO MR. FIGG THA&_SOHE'OF'THE EXAMPLES ~-
OR SEVERAL OF THE EXAMPLES INDICATE SPECIFICALLY THE ANNEALING
TIME. | |

~ WOULD YOU LOOK AT EXAMPLE 2 AND SEE IF YOU CAN SHOW US
WHERE THAT APPEARS. |
A. IN THE ‘202 . . .

Q. EXAMPLE 2 STARTS IN COLUMN 16.

A. OKAY. WELL . . .

(PAUSE IN PROCEEDINGS)

THE WITNESS: OKAY. THAT ONE, WE GO INTO A LOT OF

._PRELIMINARIES THERE TELLING YOU ABOUT WHERE THE DNA COMES FROM,

THE -PRIMERS.

IT‘SAYS,'"POLgMERASE CHAIN REACTION." IT SAYS . . .
THAT WE HEATED —-
FEAcH RESULTING SOLUTION WAS HEATED TO A

HUNDRED DEGREES FOR FOUR MINUTES AND ALLOWED TO COOL
70 ROOM TEMPERATURE FOR TWO MINUTES, ﬁHEREUPbN:OHE
MICROLITER CONTAINING FOUR UNITS OF KLENOW . . .
POLYMERASE WAS ADDED. "

SO THAT SAYS TWO MINUTES.

Q. (BY MR. PASAHOW) AND IN EXAMPLE 3, IS THERE ANY INDICATION

CANDACE L. FRANCIS, OFFICIAL REPORTER, USDC, 415-431-6080
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OF THE COOLING AND ANNEALING TIME?

" A. THERE, IT SAYS FOR ONE MINUTE. IT SAYS THE SOLUTION WAS

HEATED -- NO.
IT SAYS: ". . . TO A HUNDRED DEGREES CENTIGRADE '
FOR ONE MINUTE AND BROUGHT RAPIDLY TO 25 DEGREES C FOR
ONE MINUTE, AFTER WHICH WAS ADDED TWO AND X HALF UNITS
KLENOW, * | |
Q. AND THEN WE TALKED IN SOME DETAIL, FOR EXAMPLE, ABOUT
EXAMPLE 10. | |
DOES EXAMPLE 10 HAVE A -- AN INDICATION OF THE
ANNEALING TIME? |
A. 1IN EXAMPLE 10, LET’S SEE WHERE IT SAYS THAT.
IT SAVS THEY WERE HEATED TO A HUNDRED DEGREES C POR ONE
MINUTE, COOLED TO 25 DEGREES C FOR ONE MINUTE, AND TREATED WITH
TWO UNITS OF KLENOW FRAGMENT FOR TWO MINUTES.
Q. AND THEN ONE LAST THING: |
MR. FIGG SHOWED YOU ANOTHER PATENT THAT YOU AND SOME OF
THE OTHER SCIENTISTS AT CETUS HAD —- HAD OBTAINED -- HAVE
OBTAINED CONSIDERING —- CONCERNING THE LABELING OF
OLIGONUCLEOTIDES .
WOULD YOU LOOK AT FIGURE 11 IN COLUMN 26 OF THE *202
PATENT, PLEASE. | |
(PAUSE IN PROCEEDINGS)
THE WITNESS: COLUMN . . .

Q. (BY MR. PASAHOW) 26, EXAMPLE 11.

CANDACE L. FRANCIS, OFFICIAL REPORTER, USDC, 415-431-6080
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A, 26.

FOR LABELING OLIGONUCLEOTIDES. IT‘WAS‘LABELJNG ALL KINDS_OF
f'Dna, BUT THAT I DON'T'THINR IS GERMANE TO THIS - :-HEAH; THAT
- Q. (BY MR. PASAHOW) AND Is IT sPEchIcALLY-REFERENCEp'THERE'IN

- EXAMPLE 11 AROUND LINE 50?2

A. YES. IT SAYS:

' -HOW"I'O_-GE’I’ IT. I GUESS WE PROBABLY SENT THEM a COPY OF IT WHILE

'(PAUSE IN PROCEEDINGS)

THE WITNESS: YEAH. I THINK THAT PATENT WAS NOT JUST

PATENT IS REFERENCED IN THIS ~- IN THIS PATENT.

“AS DESCRIBED IN U.S. PATENT NUMBER FOUR
MILLION FIVE HUNDRED® SO ON ;ISSUED‘AfRIL 1STH . . .
TO K. MULLIS, ET AL., THE DISCLOSURE OF WHICH ISZJ
INCORPORATED HEREIN BY REFERENCE.*

SOWE--WESENTTHATPATENTTOTHEM, ORWETOLDTHE}I

WE WERE FILING THIS -- THIS PATENT.
| MR, pasAHoﬁi I HAVE NOTHING FURTHER, YOUR HONOR.

'THE COURT: THANK YOU.

MR. FIGG.

(PAUSE "IN PROCEEDIHGS)- 

MR. PASAHOW: ybUR HoxOR,'THIs-DRAWING HR. -Q DR.
MULLIS DID OF THE VARIOUS STRUCTURES COMING DOWN TO THE
PARTICULAR PIECE NEEDS TO BE MARKED,

THE COURT: YES. DEFENDANT’S NEXT IN ORDER

THE CLERK: DEFENDANT’S B-255 MARKED FOR IDENTIFICATION

T CANDACE L. FRANCIS, OFFICIAL REPORTER, USDC, 415-431-6080
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~ BY MR. FIGG:

YOUR PATENT AND . . . INDICATED THAT “AMPLIFYING® HEANS LARGE

 COMPARED WHAT -- TO_WHAT WAS ORIGINALLY PRESENT.

DEGRADATION.

. A, == THAT =-- THAT THE PROCESS IS EXPONENTIAL o« o o

A RATE THAT EXCEEDS DEGRADATION.

(DEFENDANT’S EXHIBIT B-255
- MARKED FOR IDENTIFICATION)

RECROSS~EXAMINATION

Q. NOW, PR. HULLIS, YOU READ FROM ‘THE VERY FIRST PARAGRAPH OF

BUT, AGAIN, AT THE RISK OF BEING REPETITIVE, cra 1
COVERS TWO CYCLES. WE'VE ESTABLISHED THAT; HAVEN'T WE?
A. AT -- YEAH, IT 1s REPETrT;vE, MR. FIGG, BUT, YES, WE HAVE
ESTABLISHED THAT. | |
Q. AND YOU'VE ALREADY TOLD ME THAT THE REACTION IS ExpoﬁENTiAL_-3

IF THE’AMOUNT OF PRODUCT FORMED EXCEEDS THE AMOUNT OF

DO YOU RECALL THAT?
A. DO I RECALL TELLING YOU THA

Q. YES DURING -

COULD YOU STATE THAT QUESTION AGAIN?
0. WELL, I‘M JUST TRYING TO ESTABLISH THAT, WHEN YOU AND I WERE|
CHATTING YESTERDAY DURING CROSS-EXAMINATION, I BELIEVE YOU

CONFIRMED THAT A REACTION IS EXPONENTIAL IF IT FORMS PRODUCT AT

A. I NEVER SAID IT EXACTLY THAT WAY, UNLESS YOU’VE JUST TAKEN

“CANDACE L. FRARCIS, OFFICIAL REFORTER, USDC, 415-431-6080
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THAT LINE OUT OF CONTEXT.
A PROCESS IS EXPONENTIAL IF IT HAS A CHARACTER ABOUT IT

SUCH THAT THE AMOUNT THAT 1S -- THAT IS PRODUCED IN ANY ONE

CYCLE IS DEPENDENT ON —- ON THE AMOUNT THAT WAS PRESENT IN THE

LAST CYCLE, AND THAT’S AN EXPONENTIAL PROCESS.
IT COULD BE THAT AN EXPONENTIAL PROCESS IS VERY

INEFFICIENT AND ONLY PRODUCES A VERY SMALL AMOUNT OF PRODUCT.

Q. OKAY.

A. I --

©0. THAT’S WHAT I WAS TRYING TO SAY.
A. I THINK THAT’S BEEN SO CLEARLY BROUGHT OUT IN THIS TRIAL, WE{
DON’T NEED TO BORE EVERYBODY TO DEATﬁ. |

Q. I WASN’T TRYING TO BORE ANYONE, NOR WAS I TRYING TO CHANGE

. WHAT YOU’D SAID EARLIER.

BUT IF YOU HAVE TWO CYCLES OF A VERY 1OW EFFICIENCY
REACTION, LET’S SAY YOU HAVE A REACTION THAT IS TEN PERCENT

EFFICIENT, HOW MUCH MORE DNA WILL YOU HAVE AFTER THE SECOND

'CYCLE THAN YOU STARTED WITH?

(PAUSE IN PROCEEDINGS)

Q. (BY MR. FIGG) YOU’LL HAVE TEN PERCENT MORE; WON’T YOU?

A. RIGHT, AND . . . I -- I -- WE KEEP TALKING ABOUT -- THE

PROCESS -- OKAY.
THE PROCESS THAT THIS INVENTION IS, IS =~ IS =- IT’S

COMPRISED OF. I MEAN, THESE -- WHAT THE CLAIM IS SAYING, IT

 STATES IT RATHER -- I MEAN, IT’S -- IT’S EXPECTED THAT QOU'RE

T e

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

d - callbalt PaS g e i e




#—

pe B HULLIS—RECRGSS/FIGG _14-2093
7 1 GOING TO DO A m'r MORE ‘i‘HAN-TWO CYCLES.
r 2 IT SAYS THAT: "THE PRESENT INVENTION RELATES TO A
4 3 |  PROCESS"™ -—- OKAY -- "FOR PRODUCING ANY PARTICULAR
4 NUCLEIC ACID SEQUENCE FROM A GIVEN SEQUENCE OF
o 5 1 owa. .. 1N amouNTS WHICH ARE LARGE COMPARED TO THE
6 AMOUNT INITIALLY PRESENT."
7 | AND IT GOES ON AND SAYS: "YOU ACCOMPLISH THE
g s | AMPLIFICATION OF THIS WITH A CYCLIC PROCESS."
. e | A REPETITIVE PROCESS. |
. w0 | | NOW, IT DESCRIBED -- IN THE CLAIMS, IT SAYS THAT THE

11 | PROCESS COMPRISES; RIGHT? THAT MEANS THE PROCESS -- IF THE

12 | PROCESS COMPRISES THESE TWO CYCLES, IT MEANS IT HAS THOSE IN IT
o 13 | AS A PART OF IT; RIGHT? IT nc}E_sz- SAY THAT IT’S JUST THOSE TWO

14 | CYCLES. NOWHERE IN THIS PATENT DOES IT SAY IT’S JUST irHésE TWO

15 CYCLES.

¢ 16 | IT COMPRISES IT. AND YOU COULD, IN FACT, . . :..FALL
17 | UNDER THIS CLAIM BY JUST DOING TWO CYCLES, BUT IT’S CERTAINLY
® 18 | NOT RECOMMENDED ANYWHERE IN THIS PATENT THAT WE DO THAT.
| 19 | Q. WELL, I‘M NOT FOCUSING ON WHAT’S RECOMMENDED. :_c"n'_ FOCUSING
20 | oN WHAT YOUR cLAIM COVERS. | |
._ 21 AND IT WOULD COVER DOING A REACTION INVOLVING TWO
22 | CYCLES WITH TEN PERCENT EFFICIENCY WHERE YOU WOULD END UP WITH
° 23 | TEN PERCENT MORE DNA THAN YOU STARTED WITH; ISN’T THAT CORRECT,
24 | DR. MULLIS?
25 | A. IF YOU == IF, IN FACT, IN THAT REACTION THE PRODUCTS OF THE
® . - | \
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‘ | . - _' | ﬁULLIS-RE_cnoss,me_G . 14-2094
7 1 | EXTENSION OF THE PRIMERS FROM THE FIRST CYCLE WAS USED AS A
2 | TEMPLATE FOR THE PRIMERS IN THE SECOND CYCLE.
e s | WE‘VE ALL GOT IT MEMORIZED.
4 | o mHAT’S R

5 |~ AND IF YOU GOT TEN PERCENT MORE PRODUCT THAN YOU

® | -
6 | sTarTED WITH, AND_IT‘MET THAT CONDITION THAT YOU JUST RECITED,
7 | IT WOULD BE COVERED BY THIS CLAIM.
® 8 | A. THAT’S CORRECT, MR. FIGG.
e | _ " (PAUSE IN PROCEEDINGS)
- _16   .Q.. (BY MR. FIGG) NOW, YOU WENT THROUGH A -- THE FIGURE:A OF
? 11 | THE +202 PATENT WITH R, PASAHOW, AND YOU DESCRIBED A SCHEMATIC
12 | iLLUSTRATION THERE THAT SPANNED THREE PAGES.’
B 13 THAT ILLUSTRATION TLLUSTRATED A REACTION IN WHICH YOU

14 | WERE AMPLIFYING A SEQUENCE THAT WAS CONTAINED WITHIN A LONGER
15 SEQUENCE; ISN’T THAT CORRECT?

16 | a. THAT IS CORRECT.

17 | Q. AND THAT FACT IS -- THE FACT THAT IT WAS A SEQUENCE

18 coumAInﬁn WITHIN A LONGER SEQUENCE IS THE REASON THAT, IN THAT
19 | SCHEMATIC ILLUSTRATION, YOU HAD TO SHOW LONG PRODUCTS AND SHORT
20 | PRODUCTS AND THE ACCUHULHTION OF THE snonm_Pnonucrs BOUNDED_BY :
21 | THE PRIMERS BEGINNING WITH THE THIRD CYCLE.

22 A. THAT IS . . . IT —- IT DOES, IN FACT, REQUIRE A LITTLE MORE
23 _ :EXPLANATION THAN SOME -- SOME . . . SIMPLIFIED SUBSET OF ALL THE|
24 | POSSIBLE PCR REACTIONS. “

25 THAT DIAGRAM WAS MADE TO DESCRIBE ALL OF THEM.
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& - | MULLIS-RECROSS/F1GG 14~2095

8 1 | Q. WELL, IF YOU RAN THE PCR REACTION ILIUSTRATED IN EXHIBIT

2 A-184, WOULD YOU ~-

. 3 | A. WE HAVE NOT HAD ANY TESTIMONY TO THE EFFECT THAT THAT
4 | ILLUSTRATES A PCR REACTION. |
® 5 | @ wEw, 1 THINK THE RECORD WILL SPEAK FOR ITSELF, DR. MULLIS,
6 | sur — |
7 | A. OKav.
. 8 | Q. IF ONE CARRIED OUT THIS REACTION AS ILLUSTRATED HERE, YOU’RE|
9 | NOT GOING TO GET ANY OF THOSE LONG PRODUCTS; ARE YOU?
10 A. THE REACTION THAT’S ILLUSTRATED THERE IS -- IS ~- Is LIKE --

11 | IT’S -- IT LOOKS LIKE YOU’RE GOING TO EXTEND ONE PRIMER ON ONE
12 | SINGLE-STRANDED TEMPLATE GETTING A DOUBLE-STRANDED énonucr.ano
13 THEN YOU’RE GOING TO EXTEND TWO PRIMERS ON THAT DOUBLE-STRANDED
14 PRODUCT, AND YOU’RE GOING TO DO IT ONCE.
15 IT DOESNT INDICATE THAT YOU’RE GOING TO DO IT TWICE.
16 IT DOESN’T INDICATE THAT YOU’RE GOING TO REPEAT ..IT. IT’S
17 | EXACTLY WHAT I WAS DOING, AND IT WAS JUST FOR MY OWN PURPOSES
18 THAT I PUT THAT DOWN IN MY NOTEBOOK. 1 DIDN’T MAKE THAT UP, AS
19 HAS BEEN CLEARLY TESTIFIED TO, TO ILLUSTRATE A PCR REACTION.
20 | 0. DR. MULLIS, DIDN’T YOU CALL THIS REACTION PCR 117'13 YOUR
21 | NorEsoox? |
22 | A. I -- I’M NOT SURE WHAT I CALLED IT. DOES IT_sAi THAT?
23 | @. I THINK IT DOES. IF YOU’D LOOK AT PAGES 117 AND 118 OF YOUR
24 | NoTEBOOK.

25 A. WHICH NOTEBOOK?

'CANDACE L. FRANCIS, OFFICIAL REPORTER, USDC, 415-431-6080
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MULLIS-RECROSS/FIGG 14-2096

Q. I THINK IT’S 1365.

MR. PASAHOW: I THINK I MAY HAVE TAKEN THAT FROM HIM,
THE WITNESS: IS THAT IT?
(PAUSE TN PROCEEDINGS)

THE WITNESS: TBERE'S QUITE A BIT OF INFORMATION -

'THERE ARE QUITE A BIT OF THINGS ON THE PAGE WHERE IT SAYS PCR |

117, AND THAT 18 ONE OF THE THINGS ON THERE.

BUT . « « THAT -- THAT LITTLE DIAGRAH, YOU CAN SEE, IS
CUT OUT. ~IT’S THE OUTPUT FROH A COMPUTER-FILE-THAT.I'HAD; AND.

THE NAME OF THE COMPUTER FILE WAS KM 31, WHICH WAS THE NAHE OF

'QTHE 58-BASE LONG SINGLE-STRANDED PRIMER OR SINGLE-STRANDED

TEMPLATE AS IT WAS USED IN THIS REACTION THAT IS:ILLUSTRATED AT

'THE TOP OF THAT ?IGURE e

YOU SEE WHERE IT SAYS “KM 31 DUE JUNE 1984?“ THAT’S

THE NAME OF THE FILE THAT THAT THING CAME OUT OF. THAT'S WHAT |

THE:NAME oF THAT DIAGRAM WAS.

THERE ARE OTHER DIAGRAMS ON THIS PAGE. THERE'S A -~

' THERE’S A WHOLE PROCEDURE ON THIS PAGE, AND PCR 117 REFERS TO

EVERYTHING ON THIS PAGE AND PROBABLX'ON‘?AGES AFTER THAT IN

WHICH THINGS WERE ANALYZED.'
AND IT DESCRIBES A PCR REACTION, BUT THAT PARTICULAR

DIAGRAM, WHICH YOU’VE PULLED OUT OF CONTEXT, IS JUST A == IS MY |

WAY OF DESCRIBING WHAT KM 31 WAS BEING SYNTHESIZED-FOR.

(pnnsz-IN PROCEEDINGSy

THE WITNESS: YOU SEE HOW IT WAS CUT OUT AND PASTED IN |

' CANBACE L. FRANCIS OFFICIAL REPORTER, USDC, 415-431-6080
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.’. | HULLIS-REcROS-s/FrGG_" o . 14-2097
8 ‘1 | THERE?
-~ N 2 | 0. (B . FIGG) 1IN FACT, wHAT WAS CUT OUT AND PASTED IN THERE
o 3 | WAS EXACTLY WHAT’S PRINTED AT THE TOP OF THIS PAGE. |
4 | A. THAT’S RIGHT. IT WAS —-- IT WAS THE UPPER LEFT-HANDfCORﬁER.
| s | oF tars PacE. |
° |

6 | ' AND RIGHT UNDER IT, THERE’S ANOTHER THING. IT SAYS "KM
7 | 31 DNA." THAT DOESN’T DESCRIBE A PCR REACTION, EITHER, MR.

'8 | FI16G. THAT JUST DESCRIBES THE MOLECULAR WEIGHT, THE MOLAR

S | EXTINCTION, THE MICROGRAMS PER OD, THE PICOMOLES PER OD, ET
1&__ CETERA, ABOUT KM 31. - |
11 .~ THIS OTHER DIAGRAM OVER HERE, WHICH YOU’VE SEEMED TO
12 | eFT OFF YOUR CHART, ALSO ON THE SAME PAGE, PCR 117, DESCRIBES A
13 | LOT OF VERY COMPLICATED STUFF, ALL OF WHICH WAS RELATED TO PCR
14 117, WHICH IS THE REACTION DESCRIBED ON THIS PAGE BELOW ALL.EHAT 
15 STUFF, AND ONITHE.NEXT PAGE wHEN'i was ANALYZING IT.
16 | | T MEAN, THERE’S A LOT OF THINGS ON THAT PAGE THAT DON‘T
. 17 'DESCRIBE BCR AT ALL.
18 | S (PAUSE IN PROCEEDINGS)
19' | Q- (BY MR. FIGG) DR, MULL;s;.ﬁgTwiTHSTANDING'ALL of THAT,
20 | IF . .. | | o
21 | THINK'WE AGREED'DURiNG"YbuR caoss-ExAHIﬁATION”. ‘.
22 'THAT YOU CAN BEGIN THIS REACTION WITH A DISCRETE DNA MOLECULE
23 | WHERE THE PRIMERS ANNEAL FLUSH WITH THE ENDS OF THE TWO TEMPLATE |
24 | STRANDS; DIDN'T WE?

25 | a. ¥ES, WE DID.
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- MULLIS-RECROSS/FIGG . 14-2098

NOT CONTAIN ALL OF THE LONG PRODUCTS AND THE OTHER THINGS THAT
WOULD NOT FORM LONG PRODUCTS IF YOU AMPLIFIED THAT KIND OF A

A. ARE YOU ASKING ME TO ILLUSTRATE THAT FOR YOU RIGHT NOW AND

- A." NO, BUT IF I ILLUSTRATED THAT REACTION, AS COVERED BY THESE

'CYCLE OF THE REACTION IN FACT SERVED AS TEMPLATES FOR THE

'~ PRIMERS DURING THE SECORD CYCLE OF THE REACTION, AND SO FORTH.

Q. MY QUESTION IS SIMPLY THIS:

IF YOU ILLUSTRATED THAT KIND OF A REACTION, IT WOULD
YOU WERE ILLUSTRATING IN FIGURE 4 OF YOUR PATENT; WOULD IT? YOu
SEQUENCE; IS THAT CORRECT?

SEE IF IT DOES OR DOES NOT, OR --

Q. NO, SIR. I‘M SIMPLY -~

A. <-- OR IF I ILLUSTRATED IT?

Q. I’M SIMPLY ASKING YOU WHETHER OR' NOT IT IS CORRECT THAT, IF
YOU ILLUSTRATED Tnai_nxacrzon-wnznﬁ-yon'nz STARTING WITH A
DISCRETE MOLECULE AS THE TARGET, THAT YOU WOULDN’T SHOW ANy Lpné -

PRODUCTS ON THAT ILLUSTRATION; WOULD YOU?

CLAIMS, I WOULD CLEARLY INDICATE THAT THE PRODUCTS OF THE FIRST

I -- I WOULD NOT HAVE TLLUSTRATED IT THAT WAY. I HAVE
TOLD YOU I DIDN’T ILLUSTRATE IT THAT WAY, AND T — I MEAN, ASK
ME TO ILLUSTRATE IT RIGHT HERE IN THE COURTROOM AND YOU’LL SEE
THAT IT DOESN’T LOOK LIKE YOUR LITTLE PICTURE THERE.
Q. DR. MULLIS, I SIMPLY WANTED YOU TO CONFIRM THAT NO LONG
PRODUCTS WOULD SHOW UP ON THAT KIND OF AN ILLUSTRATION, AND.I

THINK YOU AGREE WITH ME THAT THAT IS SO.

R I - a m L
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'MULLIS-RECROSS/FIGG = . 14-2099

A. I CERTAINLY AGREE WITH YOU, MR. FIGG, ON THAT.
(PAUSE IN PROCEEDINGS)

Q. (BY MR. FIGG) DR; MULLIS, DO YOU SEE THAT WE HAD MARKED
THIS PAGE FROM YOUR NOTEBOOK OR —- EXCUSE ME. THIS WAS NOT A
PAGE FROM YOUR NOTEBOOK. THIS WAS FROM ANOTHER DOCUMENT THAT
YOU PRODUCED TO US. |

BUT WE MARKED THAT DﬁRxNG YOUR DEPOSITION AS DEPOSITION
EXHIBIT 1447 |

A. IT LOOKS LIKE YOU DID MARK IT THAT WAY.

Q. OKAY.

(PAUSE IN PROCEEDINGS)
Q. (BY MR. FIGG) AND DO YOU RECALL THAT I ASKED YOU DURING
YOUR DEPOSITION -~ |
MR. PASAHOW: EXCUSE ME, YOUR HONOR. COULD WE HAVE A
PAGE AND LINE REFERENCE?
| THE COURT: YES.
MR. FIGG: FPAGE 282, LINE 7.
Q. DO YOU RECALL THAT I asxﬁb YOU DURING YOUR DEPOSITION:
"AM I CORRECT-THAT THE REACTION iLLUSTRATED
ON EXHIBIT 184 IN THE PART OF THE ILLUSTRATION BELOW
THE DOTTED LINE IS A PCR AMPLI ~- PCR REACTION FOR
AMPLIFYING THAT DISCRETE 58-BASE PAIR SEQUENCE?"
AND YOU ANSWERED: "YES, THE ONE THAT'S
ILLUSTRATED THERE IS. IT’S NOT EXACTLY WHAT I DID ON

PAGE 109 BECAUSE I JUST DID THE FIRST STEP."

PO - iy et — il o - b et W T
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HULLIS-RECROSS/FIGG : _ . 14-2100

AND'I-rozmowsn UP AND I SAID: I UNDERSTAND, BUT
 PHIS IS A péR REACTION." |
| AND YOU ANSWERED: "THAT IS A PCR REACTION,
STARTING WITH SINGLE-STRANDED DNA SYNTHETIC TEMPLATE."
bo YOU RECALL THAT TESTIMONY? |

~A. I DO. IT SEEMS LIKE I‘M SAYING PRETTY MUCH THE SAME THING

I'HZSAYING THAT’S NOT EVERYTHING I DID ON P -- THE
EXPERTMENT ENTITLED PCR 117, ALTHOUGH YOU SAID THERE PAGE 109.
AND THAT WAS ANOTHER PCR REACTION CALLED PCR 105, I THINK.

WE WERE LOOKING AT -- WE WERE LOOKING THROUGH MY
NOTEBOOK JUST LIKE WE ARE NOW, AND YOU WERE POINTING TO THAT
THING JUST LIKE WE ARE NOW, AND I WAS.TELLIﬁG YOU EXACTLYHTHE
SAME THING I’M TELLING YOU NOW: THAT IS JUST A-péar'or THE
EXPERIMENT THAT I WAS PERFORMING. | |

AND YOU AS USUAL JUST KEPT COMING BACK AND SAID, wsur |
IS IT? ARE YOU SURE IT’S NOT, DOCTOR?" 'ANb SO FORTH AND SO ON.

AND THEN YOU SLIPPED IN TH;E-LITTLE -- YOU KNOW, PULL
THAT OUT OF CONTEXT, AND YOU’RE TRYING TO' MAKE IT LOOK LIKE
THAT, IN FACT, IS PCR BUT, MR. FIGG, IT IS NOT PCR. I TOLD YOU
IT WASN’T PCR AND I EXPLAINED TO YOU WHY.

T HEAN.--

Q. DOCTOR, I DON’T xuow'abw YGUR.ANSWER-coULp-aAVE-aEEN'ANY
nbnﬂ_CLEAR,

A. READ IT AGAIN.

S PR 47 e ok g S S
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MULLIS-RECROSS/FIGG -  14-2101

9 1 Q. I ASKED YOU:

2 | "I UNDERSTAND. BUT IS THIS A PCR REACTION?"
3 . YOUR COMPLETE ANSWER TO THAT QUESTION WAS:
4 "THAT IS A PCR REACTION, STARTING WITH A

5  SINGLE-STRANDED DNA SYNTHETIC TEMPLATE."
6 | a. orav.
7 | Q. NOW, THEN, YOU —-
8 | A. GO BACK AND READ THE WHOLE THING AGAIN FOR US, THEN.
- I MEAN, I -- YOU STARTED IN THE MIDDLE THAT TIME. THE
10 | PART I/D LIKE YoU TO READ IS WHERE IT SAVS THAT IS, BUT IT’S
‘11 | onzy a PaRT OF IT.
12 | .~ (PAUSE IN PROCEEDINGS)
13 | Q. (BY MR. FIGG) DO YOU STILL HAVE YOUR NOTEBOOK NUMBER 1,000
14 | THERE, DR. MULLIS?
15 A. YES, I DO.
16 | Q. NOW, YOU INDICATED TO MR. PASAHOW THAT IN THE REACTION
17 | DESCRIBED ON PAGE 1%3,'200 COOLED THE REACTION AFTER
18 | DENATURATION. YOU COOLED THE DNA TO 32 DEGREES. IS THAT WHAT
19 | YoUu TOLD HIM?
20 | A. THAT I . . . I TOLD MR. PASAHOW THAT I ,;
21 | Q. v¥Es. |
22 | A. -- COOLED IT TO 32. T THINK I READ IT RIGHT THERE.
23 | Q. IT’S ON PAGE 175, I THINK.
24 | A. OKAY. BY THE WAY, HERE ON PAGE 173 IS ANOTHER DIAGRAM OF

25 | PCR REACTION. YOU MIGHT TAKE A LOOK AT IT SOMETIME. THAT'S AN

CANDACE L. FRANCIS, OFFICIAL REPORTER, USDC, 415-431-6080
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HULLIS-RECROSS/?IGG' _ 14-2102

19

._ABBREVIATED FORM FOR MY OWN | PERSONAL USE.

Q. YEAH. THERE ARE A LOT OF THEM IN THERE.
A. UH-HUH.
Q. BUT THE CURRENT QUESTION IS:

YOU COOLED THIS REACTION TO 32 DEGREES?

A. YES.

Q. AND YOU DID THAT BY PLACING IT IN A WATER BATH. . YOU DIDN’T

- JUST LET IT COOL AT ROOM TEMPERATURE DOWN TO 32 DEGREES.

A. IT SAYS, "COOL IN WATER BATH TO 32 DEGREES." IT WOULDN’T

| CcOOL TO 32 AT ROOM TEMPERATURE. ROOM TEMPERATURE IS GENERALLY

- 23,

Q. YEAH, UNLESS IT WAS A PRETTY WARM ROOM.

A. A VERY WARM ROOM, YEAH.

| Q. AM I CORRECT THAT THE MELTING TEMPERATURES OF THESE TWO
PRIMERS THAT YOU WERE USING IN THIS EXPERIMENT ARE BOTH HIGHER

| THAN 32 DEGREES?

A. YES, THEY ARE. 'AppRoxrnATELy 25 DEGREES HICHER.

Q. YEAH. ONE IS 54 DEGREES, 54 6 AND THE OTHER ONE IS 5¢ -

POINT ~-~ 51.77

A. THAT’S CORRECT,-UH—HUH.

Q. OKAY. SO WHEN YOU COOLED, YOU -- YOU COOLED IN A WATER BATH|

TO A POINT THAT WAS BELOW THE MELTING TEMPERATURES OF THE OLIGOS |

_THAT YOU WERE USING.

) A. YES'

‘MR. FIGG: ORAY. NO FURTHER QUESTIONS YOUR HONOR.

e .-v—-_-.-.....-.—-..._.q o
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14-2103
THE COURT: THANK YOU. |
bR. MULLIS, YOU MAY STEP DOWN, FINALLY.
THE WITNESS: WELL, IT’S BEEN AN'ENJOYABﬁE PRDCEDﬁRE.
_.(LAUGHTER) |
(WITNE$S EXCUSED)
MR,-pasagbw:_ OUR NEXT WITNESS IS GOING TO BE HANDLED
BY MR. LEWIS. |

THE COURT: OKAY. DO WE HAVE SOME EXHIBITS WE NEED TO

TAKE CARE OF?

MR. FIGG: OH, YES. THANK YOU, YOUR HONOR.
' (PAUSE IN PROCEEDINGS)

MR. FIGG: YOUR HONOR, WE OFFER EXHIBIT A-~184, WHICH IS

- THE POSTER ON THE KM 31 EXPERIMENT.

'MR. PASAHOW: NO OBJECTION.
 (PLAINTIFF’S EXHIBIT A-184
RECEIVED IN EVIDENCE)

MR. FIGG: A-185, WHICH IS THE . . . EXAMPLES OF THE

4202 PATENT, DIAGRAMS. THE OVERLAP EXAMPLES.

(PAUSE IN PﬁOCEEDINGS).
MR. PASAHOW: OH, THE TWQ.PRIHERS?
MR. FIGG: YEAH. |
MR. PASAHOW: NO OBJECTION.
(pLAINT;Ff*s.ExHIBIT A-185
* RECEIVED IN EVIDENCE)

MR. FIGG:  A-23, WHICH IS THE ABSTRACT.
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14-2104

5 3

3

ARTICIE.
MR.
EVIDENCE.
.MR.

THE

MR.

EXCERPT FROM

pmsanbw: THE ARTICLE?
FIGG: YEAH, THE ABSTRACT.
PASAHOW: NO == NO OBJECTION.
(PLAINTIFF’S EXHIBIT A-23.

RECEIVED IN EVIDENCE)

FIGG: A-162, WHICH IS THE CURRENT COMMUNICATIONS
PASAHOW: NO OBJECTION. I THOUGHT THEY WERE IN

FIGG: I DQN'T*THINk THEY EVER wERE}
CLERK: (SHAKING HEAD.) |

(PAUSE IN'PROCEEDIﬁGS)

FIGG: I‘M SORRY. EXﬁing 2-162 WAS THE POSTER

THE CURRENT COMMUNICATIONS.

MR. PASAHOW: NO OBJECTION.
(PLAINTIFF’S EXHIBIT A-162
RECEIVED IN EVIDENCE)

MR. FIGG: AND A-24 IS THE ENTIRE ARTICLE,,CU§RENT 

COMMUNICATIONS.

MR. PASAHOW: NO OBJECTION TO THAT, EITHER.

MR. FIGG: OKAY.
(PLAINTIFF’S EXHIBIT A-24
RECEIVED IN EVIDENCE)

THE COURT: OKAY. THEN THEY’RE ALL ADMITTED.

 AND YOU HAVE YOURS TAKEN CARE OF, MR. PASAHOW? HAVE WE
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