
f ' -  

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

Q. WHEN DO YOU RECALL !THAT YOU FIRST HEARD UF Ti3B n P P E  PAPER' 

A. I HEARD OF IT IN RELATIOH TO THIS CASE. 

Q. WHZN DID YOU FIRST HEAR OF THE PANET PAPER? 

A. f THINK . . I WOULD SAY IT WAS AROUND 1989, MWBE LATE ' 8 !  

AND THE SAME FOR THE P m T  PAPER. 

Q. WffEN DXD YOU FIRST HEAR OF DR. KHORANA'S HATIOHAL SCIENCE 

FOUNDATION GRANT? 

A. SO-T FURTHER W N G .  

Q. I*ATER? 

A. LATER, YES. 

Q. SO YOU DXDH'T KNOW ABOUT THESE PAPERS IN 1984? 

A. NO, I DID NOT. 

0. DO YOU KWOW OF ANYONE -- HAVE YOU EVER SFOKEH WITH XNYONE 

WHO DID KNOW -UT !PHEH IN 1984? 

A. NO, I HA= HOT. 

Q. WOULD IT BE FAIR TO SAY, DOCTOR, PHAT BY 1984 THE LITERATUH 

A. PRIMER EXTENSION IN 1982? 

Q. YES- 

A, I 'CUUfrDM'T SAY DEFINITELY, BUT I WOULD . . . f m I N X  IT 

WOULD 3E SPARSE COMPARED TO TH3 LAST TEN Y Z A M  OR SO. 

JAMES YEOMANS, OFFICIAL REPORTER, USDC, 415-863-5179 
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SMXTH-CROSS/FIGG 12-4714 
. &, 

Q. IF 1984 SCIENTISTS WERE U D K I N G  FOR ART REtATINC 'Eo 

EXTENSION XT MIGHT VERY WE= -- HE MIGHT VERY WELL -- EXCUSZ 

HE -- HE MfGm VERY WEU MISS ZJTERATURE THAT WAS PUBLISHED W 

THE 1970'S? 

' 
< 

A. f THINK SO. MOST OF IT WOULD BE SUPERSEDED BY NORE RECENT 

WORK. 

8. YOU IMDICATED, I BE==, THAT YOU TEACH PCR I THSNK To SON€ 

OF YOUR STUDENTS? 

A. YES. 

Q. AND YOU ALSO TEACH OTHER TECHNIQUES THAT INVOLVE THE PRIMER 

EXTENSION REACTION SUCH AS SZQUENCING? 

A. YES. I TEACH THE SANGER SEQUEHCING PIETHOD AND OTHER 

TECHNIQUES. 

IS THAT -0 THAT A T PRIMER EXTENSfON REACTION IN DNA POLYWERASE 

IS PRETTY FAITHFUL IN REPLICATING OR COPYING A STRAND? 

A. I HAVE GIVEN LECTURES OF THE FIDELITY OF REPLICATIOM 

~CHANISMS.  I DON'T -- I DON'T T~IINK r'm TALS~ED -- WHEN I TAU 

ABOUT SANGER SEQUENCING, r DON'T USWY COMMENT OM THE ACCURACY 

OF THE PROCESS IN TERMS OF -- 
Q. ISN'T IT TRUE THAT IT'S THE AvERllGE SIZE OF PfECE OF DNA 

THAT'S BEING SEQUENCED BY GANGER SEQUENCING IS 300 TO 400 BASES? 

A. IN My LAB HWDREDS, AWUT 300. 

Q- SO 300 UF THESE BUILDING BIOCKS? 

A. m-m. 
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MISINCORPORATION? 

A. YOU CAN'T T Z U .  

Q. BUT IT'S A RARE EVENT, RIGHT? 

A. 

GUESS IT WOULD BE WE IN 10,000, SOHETHING LIKE THAT. 

WEU, BASED ON THE TEACWINGS OF DR. KORWBERG'S BOOK I WOULD 

Q. 

FAITHFUL REA-ION AND YOU CAN RELY ON ITS F A f m S S  AND 

DEDUCE FROM W T  WHAT THE SEQUENCE OF A PIECE OF DNA 300 BASES 

UING XS? 

A. YES, E!" THAT DOESN'T R X A U Y  RELY ON THE ACCURACY OF THE 

THE WHOLE POIWT OF SEQUENCING IS THAT THIS IS A VERY 

ENZYME- 

COT OEJE MISINCORPORATION OUT OF 300 ,  IT WOULD NOT AFFECT THE 

SEQUENCE WHATSOEVER THAT YOU REAR. 

Q. 

I MEAN, IF YOU'RE DOING 300 AND YOU -- W B N  IF YOU'VE 

BUT THE EN2YME HAS TO BE QUITE PAITfIFUL FOR YOU To RELY ON 

IT IN GENERAL FOR DETERMINING THE SEQUENCE OF A PIECE OF DNA 301 

BASES LDNG. WOULDN'T YOU AGREE WITH THAT? 

A. IT'S ADEQUATELY FAX!FHFUL, YES. 

Q* NOW, w6'm HEARD OTHEIZ TFSTIHOM THAT SEQUENCING R E A U Y  

BECAME AVAIIABLE -- YOU USED mE 

METHOD -- THAT BECAME AVAILABLE IN TRE LATE 70'8,  RIGHT? 

THE §ANGER SI?,QUENCfNG 

A. THAT'S RIGHT. x WENT TO TKE 0- I WENT TO THE JORDAN 

CONFERENCE M 1975 WHERE BOTH T?JE MAXIM GILBERT AND TEE SMGER 

SEQUl3NCING METHODS WERE PRESENTED AT T U T  MEETING. 

THE ACTUAL SANGER SEQUENCING METHOD WAS AN EABIZER 

JAMES YEOMANS, OFFICIAL REPORTER, U S E ,  415-863-5379 
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VERSION OF THE ONE THAT WE USE TODAY. I THINX IT WAS DEVELOPED 

IATER ON, HAY= ' 7 7 ,  '78 .  

Q. 

A. THAT'S CORRECT. 

Q. 

THAT SAXCER SEQUENCING XETHOD REQUIRES THE USE OF A PRIMER? 

AND VARIOUS PRIMERS WERE USED FOR GANGER SEQUENCING IN mE 

EARLY lBSO'S, RIGHT? 

A. YES. 

Q. HOW ZDNG WERE THOSE PR3MERS3 

A* WE=, YOU COOLD 0- IN TIE EARLY 1980's YOU WOULD PURCHASE 

PRIMERS IN GENERAI&Y RANGE FROM 15 TO 20 UP TO 25. 

Q. SO PEOPIZ KNEW THAT FOR USING PRIMER EXTENSION mmfQH IH 

SEQUENCING !MA?' PRIMERS IN THE ORUER OF 15 TO 25 WERE 

APPROPRIATE? 

A. TIEAT'S CORRECT. 

(2. YOU SAID IN THE EARLY '&OS, YOU COULD FUflCHASE PRIMERS. Hob 

DSD YOU GET THEH BEFORE THEN? 

A. WELL, PRI- BEFORE THAT USUALLY WERJZ OBTAIWD BY SIMPLY 

CUTTING OUT A PIECE -- YOU COULD OBTAIN A PRIMER BY CUTTING OUT 

A PIECE OF DNA AND PURIFYING TT. OR YOU COULD CALL SOHEONE WHO, 

FOR EXAMPLEl HAD BEEN TRUMED BY KKORAMA OR EVEN KHORIWA HfMSELE 

AND CONVINCE HIM THhT HE SHOULD SYNTHESIZE THAT FOR YOU. 

Q. DID YOU EVER DO THAT? 

A. I 'M SORRY, 

Q -  DID YOU EVER 00 THAT? 

A. YES. I DID, YES, 

J m S  YEOMANS, OFFICIAL REPQRTER, USDC, 415-863-5179 
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Q. SO YOU EITHER HAD TO CLIP IT OUT OF SOMETHING EfSE OR YOU 

HAD TO TALK SOKEBODY'OWT OF IT WHO KNEW HOW TO SYNTHESIZE IT? 

Am YES, I'D SAY =FORE 1980, YEAH, 

Q. 

THIS SO&WI'H3;NG ELSE, RIGHT? 

AND THE HOST COMMON PROCEDURE WAS YOU WOULD CLIP IT OUT OF 

A. THAT'S RIGHT, 

Qm AND I WANT TO HAKE SURE I UNDERSTAND WHAT YOU'RE TALKfNG 

ABOUT THERE:. YOU WOULD HAVE BACTERIA GROWING THAT HAD IN TXEM A 

CIRCULAR PIECE OF DNA CAfrf;ED A PIASMID? 

A. THAT'S RIGHT, 

Q. 

OUT WITH YOUR RESTRImION ENZYMES? 

IN THAT PLASMID IS A LITTLE PIECE OF DNA THAT YOU COULD SNf€ 

A, THAT'S RIGHT, YES. 

Q. SO YOU HAVE TO GROW UP THAT BAmERIA AND Y W  HAW TO O P a  UI 

THE CELLS AND LET THAT DNA OUT. IS THAT RIGHT SO FAR? 

A. WH-HOH. 

Q. THEN YOU HAVE TO DIGEST TXAT cmcumt PIECE OF DNA  WIT^ som 

ENZYMES TO SNIP OUT THE PIECE THAT YOU WANT.  RIGHT SO FAR? 

A. THAT'S CORRECT. 

Q. THEN YOU HAVE TO SEPARATE THAT OUT ON SOMETHING CALLED A 

GEL; IS THAT RIGHT? 

A. THAT'S CORRECT, 

Q. AND YOU HAVE TO THEN EXTRACT THAT PRIHER FROH THAT MATERIAL 

IN THE GEL? 

A. THAT'S COmCT. 

J m S  YEOMANS, OFFSCIAL REPORTER, USDC, 415-863-5179 
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(2. NOW, YOU FINALLY GOT PRIMER YOU CAN USE FOR SEQUENCSNG? 

A. YES. ACTUALLY THAT W A S  COHSIDERABLY EASIER TEAN SY-SIS, 

IF YOU HAD SUCH A PROCEDURE, IF YOU HAD THE APPROPRIATE PRIMER 

IN A PLASMID. 

Q -  NOW, IN 1984 WERE PE0PI;E STIU RELYING ON THAT AS THEIR 

PRINCXPAL WAY OF GEPTTING PRIMERS FOR SEQUENCING? 

A. 

STATE SYNTHESIS. 

NO, BY 1984 IT WAS ROUTfEJE TO MAKE THEM BY AUTOMATED SOLID 

Q. 

PUSH A BUTTON AND GET THE PRIMER YOU WANTED? 

BY 1984 THESE MACHINES HAD BECOME AVAILABLE AND YOU COULD 

A. YES. 

Q. YOU AND MR. PASAHOW TALKED ABOUT, X =INK, A POST-DOC OF 

ORDINARY SKILL? 

A. UH-XUH. 

Q .  NOW, I’M CORRECT, AREN’T I, THAT A POST-DOC IS SOMEONE WHO 

XS STILL WORKING IN THE LABORATORY OF A MORE SENIOR SCIENTIST 

AND BASICALLY WORK UNDER THE DIRECTION OF THAT SCIENTIST? 

A. THAT’S CORRECT. 

8.  WOULD YOU AGREE W I T H  THAT THE PERSON OF ORDINARY SEULL Il 

TfflE ART IN 1984 IS SOMEONE WHO’S ALRJ3ADY DONE HIS POST-DOCTORAL 

WORK AND IS OUT NOW WORKING MORE OR LESS INDEPENDEMTLY? 

A *  I W A S  1 W A S  GROUPING ORDINARY SKIU AS BEING S m O N E  WHO 

IS EITHER -- WHO HAS A PI3.D. DEGREE AND IS NOW IN POST-DOCTORAL 

TRAINING OR f WOULD EXTEND IT UP TO A VERY YOUNG ASSISTANT 

PROFESSOR. 

JAMES Y E O W S ,  OFFICIAL REPORTER, USDC, 415-863-5179 
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SMITH-CROSS/FIGG 12-1719 

THERE'S A BROAD RANGE. ACPUAUY SOME POST-DOCS TRAIN 

FOR FIVE YEARS, OTHERS TRAIN FOR TWO, BECOME ASSISTANT 

PROFESSORS. SO Z'D SAY R E A U Y  IN TH?LT FIVE YEBRS THGY'RE S T X U  

ACCUMUfiATIWG A I&T OF EXPERIENCE. 

ORDINARY SKILL.  

THEY WOULD BE PEOPflE OF 

Q e  SO AT SOlrlE POINT AFTER THEY HAD WORKED AS A POST-DOC FOR A 

FEW YEARS: rs THAT RIGHT? 

Q. NOW, DR. SWXTEJ, I WANTED TO GO THROUGH SOME OF THE COW4ENTS 

MADE IN ICHORANA PRIOR ART W I T H  YOU AS MR. PASMOW D I D  AND SEE I1 

I CAN CLARXFY A FEW QUESTIONS THAT ARE STILL r N  HY WIND ON THAT, 

A. ALL RIGHT, 

(PAUSE IN THE PROCEEDINGS) 

Q. (BY HR, FIGG) I'D LfKE TO START WITH THIS NJiTIOHAL SClENCE 

FOUNDATION GRANT THAT YOU'VE TALKED ABOUT WITH MR. PASAHOW, 

YOU HAW3 YOUR COPY THERE? 

A. I HAVE MY COPY. IT'S A LITTLE Too FAR TO SEE mfiL WITHOUT 

MY GLASSES. 

Q* I HAVE THE SAME PR0B-o 

I'VE PLACED OH THE =EL A COPY OF EXKIBIT A-170, WEifCl 

IS A BAW UP OF PAGE 18 OF THAT GRAHT APPLICATION. YOU HAVB 

THAT THERE? 

A. I HAVE IT RIGHT IN FRONT OF HERE* 

P. I BELIEVE YOU SAID TO MR. PASAHOW THAT THZS DOES NOT COVER 

WHAT YOU CONSIDER TO BE PCR? 

J m S  YEOMAWS, OFFICIAL RFRIRTER, U S E ,  415-863-5179 
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A. m T ' S  CORRECT. 

Q. I'D LIKE To GO THROUGH IT STEP BY STEP AND SEE WHAT XS 

AMBIGUOUS ABOUT IT. 

DO YOU AGREE, DOCPOR, THAT mIS UTTU DIM= WE HAVE 

HERE ON THIS W E L ,  WHICH IS EXHIBIT A-256, IS A FAIR 

REPRESENTATION OF A DNA DUPLEX? 

A. A SHORT ONE, YES, 

Q, IN OTHER WORDS, DOUBLE-STRAIJDED DNA? 

A. DOUBm-STRANDED DNA. 

Q. SO THIS WOULD BE A FAIR REPRESENTATION OF WHAT IS SAID UP 

HERE ON TOP OF THIS GRANT, PAGE 18, REPUCATION OF A 

DOUBLE-STRANDED DNA? 

A. YEAH. HE'S PROBABLY TALKING ABOUT SOMETHING SLIGHTLY IMNCEI 

THAN THAT, BUT REASONABLY FAXR. 

Q. WE'VE SELECTED ONE OF THIS m G T H  BECAUSE IT'S EksY TO 

ILLUSTRATE, BUT WE UNDERSTAND IT MIGHT BE SOMEWHAT ZDNGER, 

A. PROBABLY BE TWO OR TImS WMGER TILAN TIIAT- 

Q. 

A. IT COULD BE, YES. 

ONE OF THIS LENGTH WOULD ALSO BE A DNA MTPUX? 

Q. HOW, HE SAYS: "DENATURE THE BfHELfCAL STRUCTURE.m 

ISN'T THAT JUST AHOTHER WAY OF SAYING DENATURE OF 

DOUBLE-STRANDED DNA? 

Q. AND A POST-DOC OR PERSON OF -- A SCIENTIST OF ORDINmY SmW 

IN 1984 WOULD RAVE WD=TOBD THAT TO MEN SAME THING? 

JAMES Y E D W S ,  O F F f C W  REmRmR, USDCl 415-863-5179 
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Q. HOW HE WOULD ACCOMPLISH THAT? 

A. WELL, EITHER BY RAISING THE TEMPERATURE OF THE SOLUTION OF 

THE DOUBXZ-STRANDED DNA TO THE DENATURE, THE POINT OF THE DNA 

Q .  

XN 1984 WOULD KAVE USED WOULD XAVE BEEN SIMPLY TO PLACE 

DO YOU AGREE A COMMUN TECHNIQUE THAT AN ORDINARY SCIENTIST 

LITTLE TUBE CUH!I!AIWING THIS DNA IN A BOWLING W A T E R  VAT? 

A. THAT'S CORRECT, 

Q.  

A. YEAH. 

Qt NOW, f'VE SEPARATED THESE TWO STRANDS, XS THAT WHAT ORDINARE 

WATER BOILS AT A HUNDRED DEGREES CENTIGR?iDE MOST PLACES? 

SCIENTIST OF ORDINARY SKIU IPJ 1984 WOULD UNDERSTAND WOULD 

HAPPEN IF YOU DENATURED BIHELICAL STRUCTURE? 

A. THAT'S CORRECT, 

Q *  NOW, IT AIS0 SAYS TO Do TKAT IN THE PRESENCE OF AN EXCESS 01 

THE TWO AFPROPRIATE PRIM?,=. AND I RELIEVE YOU INDICATED TO HR. 

PASAHOW THAT THE SCIENTIST OF ORDINARY SKILL IN 1984 WOULD 

UNDERSTAND THOSE WOULD BE PRIMERS THAT WOULD GO ON OPPOSITE ENIX 

OF THE SEQUENCE? 

A. I THINK SOHE ONE =XING AT THIS -ME WOWID NOT KNOW THAT. 

THERE'S NO WAY THEY WOULD KNOW THAT JUST FROM ZCXTKTNG AT THIS 

PAGE THAT I'M =KING AT HERE. 

Q. WEU, DO YOU UNDERSTAND THAT THE GOAL OF mrs PROCEDURE IS 

TO, AFTER ONE CYCLE, TO COME UP W I T H  TWO COPIES OF THIS PIECE 01 

3-S YEOplANS, OFFICIAL REPORTER, USDC, 415-863-5179 
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SMITH-CRUSSlFIGG 12-1722 

DNA? 

A. AU RIGHT, OKAY. WITH THAT PROVISO, THEN WE COULD ASSUME 

IF YOU'RE SAYING TWO COMPLETE COPIES -- 
Q. RIGHT. 

Q- 

KNOWN IF YOU WERE GOING TO GZT TWO COPIES YOU HAD TO PUT PRIMER 

POST-DOCFORU SCIENTIST OF ORDIlJARY S K I L L  IN 1984 WOULD HAVE 

AT EACH END? 

A. TWO COMPLETE COPIES, YES. 

Q o  WE HAVE SOME LITTLE IfWISTRATIONS HERE UP PRImRS. SO ONE 

OF THEM WOULD GO OM THAT END (INDICATING) AND THE OmER ONE 

WOULD GO ON THIS END (INDICATING). IS THAT A FAIR 

RFZRESENTATIMJ OF WHAT THfS REPRESEPJTS? 

A. I WN'T W I N K  SO BECAUSE I DON'T mfNK WE 0- YOU'RE SAYING 

THAT THIS WOULD BPPEN IF THE TEMPLATE IS IN A HIGH 

ON THE EXCESS OF m n r m .  DEPENDS OH mm A~~SOUJTE 

CONCENTRATION OF THE TWLATE AHD SOLWTXON* 

IT M I G W  WEU BE THAT YOU WOULD END UP WITB TWO' THREE 

PRIEPERS AND THE TWO STRANDS BACK TOGETEIER AGAIN. 

RIGHT? 

A. YES, BUT FIE'S NOT TELLING YQU HOW TO DO !PHAT PROCESS, SO, 

JAMES YEOHANS, OFFICIAL REPORTER, US=, 415-863-5179 
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IN FACT, HE CAN SAY IT XNWORDS, BUT 1 DON'T -OW LT'S GOING TO 

o c m .  

Q. YOU SAID THAT YOU DIDN'T THIW mrs DESCRIPTION DESCRIBED 

PCR AHD I ' M  TRYING TO FOCUS ON THAT FOR 2HE TIME BEING. 

A. OKAY. 

Q. 

PRODUCING THESE TWO STRUCTURES? 

A. OKAY. WHERE ARE W E  AT, ON W B E Z  1 HERE? 

SO DOES THE DESCRIPTION THAT IS CONTAINED HERE DESCRXBE 

WE HAVE JUST FINISHED NUMBER I t  IS THAT CORRECT? 

Q. RIGHT. 

A. OKAY. NUMBER 1 ITSELF DOESN'T TELL YOU ANYTHING, BUT IF 

YOU m O K  AT THE FIGURE XTSELF DOWN BELOW WHICH IS IIUTSTRATING 

THE FIRST STEP, THEN INDEED NE'S DRAW EXACTLY WHAT YOU HAVE ON 

THE BOARD ?'HERB, SO I'D HAVE TO AGREE. 

Q. WELLt THE NEXT STEP SAYS: 

ENZYME " 

"REPAIR IN THE PRESENCE OF THE 

YOU UNDERSTAND THAT TO HEAN THAT DR. KI3ORANA IS TEWlfNf 

THE W E R  TO CONDUCT A PRSMER EXTENSSON REACTION -- 
A. YES. 

Q. -- ONCE THE PRIMERS mVJ3 BEEN ANNEALED? 

A, YEAH. 

Q. 

IN PARAGRAPH !lWO AT THE TOP OF THIS PAGE 17 TFZAT THE PRIMERS 

WOULD ]BE ANNEAfiED To THE ENDS OF THE TEMPmTES? 

A* f AUEADY STATED THAT, YES. THE PRIMERS AT 'pHE $ND. 

SO YOU WOULD AGREE WITH ME, WOULDN'T YOU, THAT IT'S IMPLICS': 

JAMES YEomS, OFFICIAL REPORTER, U S E ,  815-863-5179 



0 
6 

r -  

0 -  

Q 

Qp 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

1 4  

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

SMITH-CROSS/FIGG 12-1724 

Q *  IT'S IMPLICIT HERE AND ST'S EXPLICIT IN HIS DIAGRAM? 

A. YES. 

Q. NOW, THIS STEP 2 SAYS: *REPAIR SO AS TO COMPlET3 THE 

DOUBLING OF TH3 ORIGINAL DUPLEX." 

A. OKAY. HE'S SAYING -- HE'S ASSUMING HE CAN DO THAT. NOW, 

AGAIN W E  WN'T HAVE THE 0- ANY OF THE CONDITIONS. fT WOULD BE 

VERY LIKELY HE W O U ~  PERFORM THIS UNDER CONDITIONS WHER3 THAT 

WOULDN'T NECESSARILY GO* 

Q. 

ORDINARY SKILLED SCIENTISTS fPJ 1984? 

BUT WHAT I'M TRYING TO FOCUS ON IS, WHAT WOULD THIS TELL THZ 

A. WOULD TELL THEM 0- IT WOULD TEU THEE! TO CARRY THIS OUT, 

WOULDN'T TELL THEM ANYTHING ABOUT BOW TO ACCOMPLISH IT. 

Q. IF THEY DID CARRY IT OUT THIS IS THE RESULT THEY WOULD GET, 

ISN'T THAT CORRECT? 

THAT TNEY WOULD PILL OUT OR COMPLETE THE DOUBLING. 

THEY WOULD FILL THIS OUT TO THE ENDS LIKE m1S (INDICATING)? 

A. THAT'S CORRECT, YES. WE WOULD ASSUME -0 WE CAN ASS- THAT 

PROVIDING THEY'RE DOZNG THIS UNDER APPROPRIATE CONDITIONS, 

Q. RIGHT. AND THE DOUBLING OF THE ORIGINAL DOPIEX YOU 

UNDERSTAND TO MEAN TRAT AFTER HE COMPLETED THIS PROCEDURE, THIS 

ORDINARY S K I U I E D  SCIENTISTS WOULD NOW HAVE TWO COPIES OF THAT 

ONE XDEWTICAL TO TIIE DUPLEX THAT HE BEGAN WITH? 

A. YES. 

Q. 

MF,. "REPEAT DENATUWiTfON AND THE WHOLE CYCLE," 

AND THE LAST STEP IS REPAIR WITH THE POLmRASE -0 EXCUSE 

JAMES YEOMANS, OFFICIAL REPORTER, USDC, 415-863-5179 
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AND MI YOU AGREE THAT WHAT THlT REFERS TO IS TEkT 

OF THESE DUPLEXES WOULD NOW BE DENATURED I19 THS PRESENCE OF AM 

EXCESSIVE PRIMERS, THEY WOULD BE REPAIRED AND EACH OF THESE 

WOULD NOW BE DOU3L€D? 

IS THAT TIIE WAY YOU UHUERSTAHD IT? 

A. 

IN ANOTHER TUBE FOR ONE CYCLE. 

THAT HE'S MOW CONTINUING WITH TH?LT PARTICUIAR TUBE IN A SECOND 

YOU HAVE TO MAKE THE ASSuwpTXdH HE#S NOW NOT JUST WING THE 

YOU HAVE TO WhKE THE ASSUMPTION 

CYCLE. I GUESS THAT'S A REASOWABLS AssmroN.  

Q. THAT'S THE A S S m I O N  YOU WOULD MAKE? 

A. 

YOU DIDN'T KNOW ABOUT PCR, BUT I THINK THAT'S ONE OF TRE 

THAT'S -- IT'S HARD TO PUSH YOURSELF IN THE FRAME OF THIS 11 

ALTERNATIVE WAYS YOU WOULD U O K  AT THAT. 

Q. THAT#S A REASONABLE INTERPRETATION? 

A. I'M LOOKING AT THIS FRUH THE STANDPOINT OF SOMEONE IN 1981, 

NOT SN 1972 =RE. 

EXACTLY -- BECAUSE THESE ARE NOT AS FAMILIAR IlEACTIOMS TO THOSE 

IT MAY NOT HAVE BEEN OBVIOUS TO SUCH PERSON 

PEOPLE 

Q. BUT TO A SCIENTIST OF OROIZSARY SKILL I19 1984 -- 
A. 1984, 

Q. 

TALKING ABOUT? 

-- IT WOULD BE A REASONABLE A S S ~ l O b l  THAT'S WWAT HE'S 

A. RXGEIT. I THfNK THAT'S PROBABLY CORRECT, YES. 

Q -  AND -0 NOW, AM I CORRECT, DOCTOR, THAT IZT'S FOC?IS ON 

THIS PRIBER HERE (XNDICATING) m 

JAMES YEOMANS, OFFICIAL RE==, USDC, 415-863-5179 
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Q- THIS IS WHAT IS REFERRED TO IN CWLIW 1 AS THE EXTENSION 

PRODUCT, RIGm? 

A. RIGHT. ME GO BACK JUST TO A POINT FOR A =MUTE HBRE. 

YOU SAID REPEAT THE WHOLE CYCLE, WE'RE TALKING ABOUT WHAT YOU 

WOULD GET IN THE NEXT CYCflE? 

Q. I THOUGHT I DID. I THOUGHT I ASIfED YOU TO COMFIm HE WUULD 

THEN BE DOUBLING AGAIN. 

A. I THINK AGAIN WERE IT'S GOING TO BE AN ASSUMPTIOH BASED ON 

THE CONDITIONS. 

YOU'RE NOW MUCH MORE CONCENTRATED IN TERMS OF THE -- YOU'VE 
DOUBLED THE AMOUNT OF TEMPLATE AND YOU HAVE ALSO USED UP SOME 01 

YOUR PRIMER, SO YOU'VE CHANGED THE CONDITIONS OF THE REACTION. 

BECAUSE BY THE TIHE YOU REACH THE SECOND CYCLE 

IT'S NO LONGER THE SAME AS THE FIRST CYCLE, so r DON'T 

THINK I COULD DEFINITELY PREDICT THAT YOU WOULD HAVE THE SAME 

PROCESS IN THE SECOND CYCLE. 

Q. 3m HE IS TELLING YOU IN STEP om TO DO THIS DENATURING r N  

THE PRESENCE OF AN EXCESS, AND HE EMPHASIZES EXCESS? 

A. SURE. HE'S TELLING YOU To DO IT, BUT YOU HAVE TO ASSUME HE 

ACTUALLY ACCOMPLISHED IT. 

Q- WHAT I'M TRYING TO 09 IS FOCUS ON WHAT THIS DESCRIBES AHD 

A. IF YOU #AKE AU THOSE Asswmxms, YES. IF YOU SAY THIS IS 

WHAT YOU GET, I GUESS I'D TO TAKE IT. 

Q. BUT 3'1 NUT SUGGESTING To YOU T€€?LT f SAY IT'S WHAT POW GET. 

JAMES YEOPIANS, OFFICIAL REPORTER, USDC, 115-863-5179 
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THAT'S WHAT DR. ICHORANA HAS SAID IN HERE, RIGHT? 

A. YES. 

ACCOMPLISH THIS, 

BUT AGAIN, YOU KNOW, HE DOESN'T SAY HOW HE'S GOING TO 

VERY EASY Tfo SAY WE'RE GOING TO DO THE 

F ' O D W I N G  THINGS, BUT IT'S ENTIRELY DIFFZRENT, 

HEv ACTUALLY ASKING FOR HONEY FROM THE WATXONAL 

SCIENCE F O ~ I & T I O N  TO TRY TO PO THIS. IT'S MOT ALL APP- HE: 
k 

CAN ACCOMPLISH VIS. 
r 

Q. THAT MAY OR MAY NOT BE, DOCTOR, BUT WHAT I'M FOCUSING ON 

MR. PASAHOW: I THINK MR. FIGG CUT OFF THE WITNESS. 

THE COURT: HAVE YOU COMPLEQTED YOUR ANSWER? 

THE WITNESS: YES, f T W m K  so. 

MR. FIGG: 1% SORRY. 1 DXDN'T HEAN TO TNTEZR?JPT YOU. 

THE COURT: BE CAREFUL &BOUT TAMING OVER EACH OTHER. 

IrlR. FIGG: AEJD AIS0 YOUR HONOR'S COMMENT. 

Q. DR. SMITH, WHAT f WANT TO FOCUS ON NOW IS YOUR COMMENT TO 

MR. PASAHOW THAT THIS DOES NOT DESCRf3E A PCR RBACTION. 

f UNDERSTAND THAT YOU HAVE SOWE QUZSTIONS ABOUT HOW IT 

WOULD WORK -- HOW IT WOULD WORK AND THE CONDITIONS. r w  GOING 

TO GET TO THAT LATER. 

BUT FOR THZ TIME BEING, WiIAT HE HAS DESCRIBED HERE IS 

GOING THBUUGH O m  CYCLE AND DDU3LfNC, RIGHT? 

A. YFAH. 

Q. AND XF THE STEP WERE REPEkTED USING THE REAsOMABlE 

INTERPFtETATfON THAT YOU R E F E m D  TO EARLIER, EACH OF THESE W O W  

THEM BECOME THE TARGET IN THE NEXT CYCLE AND EACH OF THEM WOULD 

JAMES YEOMANS, OFFICIAL REPORTER, WSDC, 415-863-5179 
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SMITH-CROSS/FIGG 12-1728 

G A I N  BE DOUBLED; IS THAT CORRECT? 

9. IF 0- IF W E  

ilOULD ffAVE TO SAY THAT 0- 3: KEAH, YOU'RE ESSESTIAUY SAYIMG THIS 

IS WHAT'S HAPPENING AND DESPITE THE FACT THAT THERE'S NO 

DESCRIPTION OF HOW IT CAN BE DONE OR WHETHER IT CAW BE DOHE. 

LET'S ASSUME IT IS EUZING DONE. 

ALL OF THOSE A S S m f O N S ,  THEN f WIESK YOU 

Q. RIGHT. 

Am OKAY. I CAN'T OBJECT TO THAT, I GUESS. 

Qt SO YOU AGREE WXTH THAT THEHI XZTER THE FIRST CYCLE HE WOULD 

NAVE TWO COMPLETE COPIES AND AFTER THE SECOND HE WOULD HAVE FOU 

COMPUTE COPfES IF IT WORKED AS SET FORTH HERE? 

A. YES. 

Q. 

YOU INDICATED THZLT THE KEY E m N T  OF CmTM 1 WAS THAT 

EXTENSION PRODUCT OF ONE PRIMER 3E CAPABLE OF SERVING AS THE 

TEMPLATE FOR THE OTHER PRSMER IN THE NEXT CYCLE. 

THAT? 

A. THAT'S SfGHT. 

NOW, W E N  YOU RESPONDED TO ONE OF HR. PASAHOW'S QUESTIONS 

DO YOU RECALL 

Q* I HAVE CLAIM 1 HERE IF YOU WOULD IZKE TO SEE IT, BUT YOU 

REMEMBER THAT, RIGHT? 

A. UH-HUH. 

Q. 

A. UH-m. 

Q. 

CLAIM 1, RIGHT? 

AND JUST FOCUSING ON THIS PRIHER HERE (SNDfCATfNG) -- 

0- THIS IS WHAT IS BEFERRED TO AS THE EXTENSION PRODUCT X1J 

THIS BOTTOM STRAND HERE T?IAT'S IN BLUE 

JAMES Y E O W S ,  OFFICfAL REPORT=, USDC, 415-863-5179 
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SMITH-CROSS/FIGG 12-1729 

(INDICATING).  

A. THAT'S THE EXTENSIOH PRODUCT, YES. 

Q. NOW, WHEN IT SAYS THE EXTENSION PRODUCT OF ONE CY= CAN 

SERVE AS THE TEMPIATE FOR THE m R  IN NEXT CYCIIE 1 0 

THIS IS THE OTHER -- I'LL JUST LEAVE THAT OFF -- THIS IS THE 
OTHER PRXHER, RIGHT? 

A. UH-HUH. 

Q. AHD, ISN'T IT TRUE, THAT IF YOU DOUBU3 THE ORIGINAL DUPLEX 

THAT IT IS -- IT'S AXIOMATIC? 

IT'S WNAVOIDABGE THAT THAT EXTENSION PRODUCT W I L L  SERVE 

AS THE TEMPLATE FOR THE OTHER PRIMER? 

A. 

BUT IF YOU'RE ASSUMING TWLT EVERYTHING IS GUING TO GO -- 
Q. RIGHT. 

A. -- THEN I DON'T THINK THE MOIECULFS ARE GOING TO XWOW WHICH 

MOLECULE 35 WHSCH, THEY'RE JUST GOING TO REACT. 

WELL, X THIMf AGAIN YOU MAY -- YOU WIGHT GET NO REACTION, 

BUT MY POINT IN MY FTtEVIOWS TESTIMONY IS THAT TIlERE'S 

NO EXPLICIT STATEMENT HERE THAT THE PRODUCT STRAND m'RE USING 

IS SECOND CYCLE. NOR IS lwERE ANY USE OF THE WORD EXPONENTIAL 

OR AESY OTHER PROPERTIES SUGGESTING THAT HE'S IBOKIffi AT IT IN 

TERMS OF THIS mND OF REACTION AHD HE DOESN'T GQ INTO THE 

WTAII& OF THE SECOND STEP. 

FURTHERMORE, WHEN I 'M READING THIS, WiEN I'M WUUNG 

THOSE STATEMENTS, I'M NOT MAKING ALL TfEOSE ASSWIEFIOWS THAT 

YOU'RE MAKING. 

JAMES YEOMANS, OFFICIAL REPORTER, USDC, 415-863-5179 
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mrm-mossprw 12-17 3 0 

THE ASSUMPTIONS THAT WE'RE XAKIIJG XS JUST THAT THE REACTION Q .  

WILL WORK AS IT'S SET FORTH HERE FOR THE TIME BEING. 

A. WE m0W TfIAT PCR WORKS, SO IF YOU DESIGN CONDITIONS SO THAT 

THESE STEPS TIEN OBVIOUSLY IT'S GOING TO WORK. 

Q. 1% SORRY. 

AMPLIFI~TION OF DNA IF YOU USE APPROPRIATE CONDITIONS. AND 
"* 

THE -- S O k S S E N T f A U Y  XF YOU ASSUHB THAT AU OF THESE CONDITION2 

ARE K N O W  &BEAD OF TIME AND ALL THESE REACTIOMS ARE GOING TO 

TAKE PIACE, T&$N I THINK YOU HAVE SOMETHIPJC THAT IS VERY SIMfLM 

TO CLAIM 1. 

3 t 
t 

7 
9 

Q. WELL, SO WHAT YOW'KE SAYING IS IF WE ASSUME THAT WHAT DR. 

KHORANA HAS DESCRIBED HERE IS DONE IT IS PCR; IS THAT CORFtXCT? 

A. I THINK IF YOU -- IF YOU DO ASSWME THAT IT'S CARRIED OUT 

UEJDER THE commrms THAT HAKE THAT REACTIOES POSSIBXZ; NAMELY, 

PCR CONDITIONS, THOSE THAT WERE WORKED OUT IN THE IMVBNTIOEJ OF 

P a ,  IF YOU IN EFFECT HAVE KNOWLEDGE OF WHAT THOSE CONDSTIOPSS 

THEN 1 WOULD HAVE TO AGREE THAT IT'S FORMALLY A -0 IT AGREES 

WITH 'LSIE CLAIM 1. 

BUT IT LEAVES 9- IT'S VERY VAGWE, IT HAS NO 

EXPLXCXT STATEEPENTS. IT'S PDSSIBIB HE COULD HAVE WRITTEN THIS 

IN MUCH MORE DETAZL AND FASHION WIIERE IT WOULD BE CLEAR TO TlE 

READER EXACTLY WHAT'S GOING ON, BUT IT'S HOT THERE. 
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SMITH-CROSS/FZGG 12-1731 

A, 

Q. 

WE'RE FILLING IN A Urr OF THIS. 

WE'RE FOCUSING NOW ON THE REACTIONS STEP5 THAT ARE: DESCRIBED 

RERE. 

A, BUT WE'RE FILLING IH A IM' OF THINGS THAT ARE IlEALLY 

EXPLICITLY -- 
Q. ARE WE FILLING IN ANY REACTION STEPS? 

MR. PASAHOW: EXCUSE XE, YOUR HOBOR. 3 THfMR DR. SMITH 

WAS TAIXING WHEN WR. FfGG STARTED TAfXfNG A G A I W -  m. SMITH 

DOES -- 
TH33 COURT: 

THE WITNESS: YES. 

THE COURT: 

THE WITMESS: 

I ASSUKE YOU FIMISEIED YOUR ANSWER? 

I'M NUT SURE IF THE JURY FIEARD ZT. 

WE'RE FILLING IN ESSENTIALLY ALL OF THE 

STEPS THAT 31RE N W  GIVEN IN DETAIL HERE. THIS IS A VERY BARE 

DOESN'T KNOW WHAT PCR IS WOULD BE ABLE TO UNDERSTAND THIS AT 

A U .  

Q. (BY MR. FIGG) BUT THE STEPS THAT ARE SET FORTH =RE W 

SA!@, STEPS SET FORTH IN CIAm l? 

A *  YES- I EPEAN, SF YOU 0- IF YOU ESSENTfALltY SAY, WIELL, WE'RE 

GOING To DO IT UNDER SUCH A WAY THAT IT WILL HAPPEN. 

Q. RIGHT. 

JAMES Y E O W S ,  OFFICIAL REPORTER, USDC, 415-863-5179 
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SMITH-CROSS/FIGG 12-1732 

OF MAKING TWO COMPLETE COPIES OF THE ORIGXNm DNA WPLIEX? 

A. YOU'RE ASSUMING THAT'S GOING TO FlAPFEM. I HADE POIN" 

THAT IN THE ACTUAL REAL WORLD REACTXOHS THAT SECOND CYCLE IS 

DIPFEIlENT FROM THE FIRST CYCLE* 

'S NO WAY OF XHG IT'S GOING TO HAPPEN THE SAME 

AS IT WAS IN 

THX INVENTION OF 

Q. 

THAT'S AN XIWORTANT PART OF 

=T THOSE CONDITIQNS ARE- 

BUT IF IT'S DONE THE WAY IT'S SET FORTH, THEM THE RIGHT. 

EXTENSION PRODUCT OF THIS PRIMER ABSOLUTELY w r u  SERVE AS THE 

TEMPLATE FDR THE OTHER PRIMER? 

A. 1 THINK -- IF YOU SAY THAT THAT'S WHAT'S GOING TO HAPPEM, 

THEN IF WE ELAKE THAT ASSUMPTION, THEN I AGREE. 

Q .  

A. IT DOESN'T SAY -- 
THAT'S WHAT THIS SAYS W I U  HAPPEN WHETHER I UNaERST2LND -- 

THE COURT: OKAY. WHAT IS HAPPEEJIMG IS THAT -- ZET ffIl 

FINISH HIS QUESTION, BUT THEN LET HIM FINISH HlS ANSWER. 

I THINK SOMBTIKES YOU ADD TO YOUR ANSWER AFTER YOU STARTED TO 

ASK THE NEXT QUESTION. 

OKAY. 

THE REFOR!PER IS NOT GOING TO BE ABLE TO GET BOTH OF YO1 

DOWN AT THE GAME T m *  

MR. FIGG: WE'LL BOTH TRY TO C m  UP OUR ACT. 

TWE WfTmSS: I'm slaw DOWN. 

(PAUSE IN THE PROCEEDINGS) 

Q m  (BY n o  FIGG) NOW, DR, SMITH, WHEN YOU WERE RESPONDING To 

m- PASAHOW'S QmSTION YOU INDICATED W T  you mouGm THERE 

Jms Y E o M s ,  O F F f C f u  MmRTER, *USE, 415-863-5179 
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SMITH-CROSS/FIGG 12-1733 

WOULD BE PROBLEMS WITH THE REACTION DESCRIBED HERE AND THE 

REACTION f DESCRIBED IN THE IUJZPPE PAFER BECAUSE IT IS A TRlJa 

GENE? 

A. THAT'S CORRECF. 

Q .  ZWD TRNA AS YOU DREW OUR LITTIS DIAGRAM 3URY CAH'T 

SEE IT, BUT I ' M  SURE THEY m E R  TKE CLOVER LEAF STRUCTURE. 

IT'S BECAUSE OF THAT CIOVER LEAF STRUCTURE THAT YOU FELT THAT 

THERE HSGHT BE SOME PROBLEMS IN GETTING IT TO WORK? 

A. YES. ACTUALLY KLEPPE, ET AT;. mOUGHT THERE WOULD BE 

PROBLEMS 

Q -  KLEPPE ACTUALLY DID A W T  OF WORK TO IDENTIFY PRIMERS THAT 

WOULD COBIFLETELY OVERWHELM THAT HAIRPIN smucnm, Drm'~ THEY? 

A. OVERWHELM ONE HAIRPINr BUT IF YOU HAVE SEVERAL YOUR PRIHER 

IS EXTENDED TO ELIXINATED ONE HAIRPIN, YOU STILL HAVE O!FHE€U 

TO GO THROUGH. 

Q. BUT WEAT DR. KLEPPE WAS REPORTING IN THIS PAPER WAS THE 

LENGTH OF A PRIHER TO COMPLETELY OVERWHELM ONE OP THE HAXRPfNS? 

A. I THINK SO, Op3E SPECIFIC ONE? 

Q m  RIGHT. 

A. 

Q. RIGHT. I BELIEVE WHEN YOU RESPOWDED TO MR. PASMiOW*S 

I MXAN, XT ISN'T NECESSARILY THE CASE FOR ALL THE OTHERS. 

QUESTION YOU INDICATED TRAT YOU THOUGHT THAT THIS HOT 

WORK, BUT YOU wrGm GET A urn= BIT OF IT. DO YOU RECAU =T: 

Q. WELL, YOU'RE HUT BAYING THAT WOULD BE ABSOUJTELY IIUIPOSSISU 

J-S Y E O W S ,  OFFICIAL REPORTER, USDC, 415-863-5179 
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EXTENSION REACTION IN 1984,  YOU? 

A. IN 19841 

Q .  RIGWI'. 

A. 

PARTINLAlR HOLECULE. 

I THINK EVEN I# 1984 IT MIGHT BE DIFFSCULT FOR THIS 

HE woum GET SOME -- THE scnmrsr OF ORDINARY S ~ L L  wow 

GET SOME PRODUCT? 

A. IT'S TO PREDZCT. I HAVE THE FEELING WOULDN'T BE 

ANYMORE SUCCESSFUL THAN RHORANA W A S  ESSENTIALLY USING THE SAME 

EEJZ-S. IT WOULDN'T GO 37 DEGREES, f DON'T THINK, 

Q. DOCTOR, YOU XHDICATED THAT YOU LEARNED OF PCR THRUUGH THE 

SAIKf PAPER; IS THAT RIGHT? 

A. THAT WAS THE TIME WHEN I R E A U t Y  HAD A CWWCE TO SlT WW ANI: 

!WINK ABOUT THE PROCESS AND F V U Y  UNDERSTAND IT, YES. 

Q* AND THE S A I R f  PAPER, As I RECALL, DESCRIBED A METHOD FOR 

AMPLIFYING DNA FROM A GENE CAUSD THZ BETAGLOBIN GENE? 

A. THAT'S RIGHT. 

Q. NOW, WERE YOU INTERESTED I# AMPLIFYING TIIE BETAGLOBIN GENE? 

A. NO. 

Q* YOU HAD NO INTEREST IN THE BETAGIOBIN GENE AT ALL' DID YOU? 

Q. D I D  YOU m D  THE SAIKI PAPER AS BEING LIMITED TO MPLXFYIWG 

THB BETAGIDBIN GENE? 

A. NO, IT WOULD NOT BE A VERY IMPORTANT CONTRXBUTfON IF IT W A S  

JAPIES YEOMANS, OFFICSAL REPORTER, USDC, 415-863-5179 
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SMfTW-CROSS/FIGG 12-1735 

fiIMITEP. 

Q. YOU READ IT AS A GENERAL PROCEDURE THAT WIGIIT BE APPIZED TO 

AU SORTS OF DNA? 

A. THAT'S RIGHT, 

Q. 

READING DR. KHORMA'S PUBLICATIONS PROBABLY WOUIUJ'T -- MOST OF 
THEm PROBABLY WOULDN'T HAW3 AMY INTEREST IN AMPLIFYING THE YEAS2 

ALAWIWE TRNA GENE, WOULD THEY? 

A. 1 WOULD AGREE. 

AND, AM I CORR2CT THAT IN 1984 A SCIENTIST OF ORDINARY SKILL 

Q. BUT THEY MIGHT VERY WEU HAVE AN INTEREST IN AMPLIFYING SOW 

OTHER KIND OF CEHE? 

A- I THINK W I T H  THE KIND OF MIND SET THAT WAS IN = M A  

PAPER; N-LY 8 To MPLEJUFAC!TURER MORE -- SOHE PIECE OF DHA OR SOMI 

GENE, THEY WOULDN'T HAVE HAD MUCH INTEREST IN ST, EVEN 

SOMATICALLY THE CLONING WOULD BE NORMALLY AT THAT POINT. 

Q. YES. WHAT I'M SAYING IS, THE SCIIWTIGT OF ORDIM&RY SKILL 11 

1984 WOULD HAVE, HAD THAT SCIENTIST BEEN AWARE OF DR. KHORRNA'S 

PUBLICATIONS, WOULD HAVE REALIZED THAT THIS TECHNIQUE W A S  

APPLICABLE TO OTHER GENES IN ADDITION TO TIIE TRNA GENE? 

DNA, YES. 

Q. NOW, THESE mrwms AND CWVER wms THAT YOW'VE 

OWT - e f'U PUT YOUR DRAWINGS BACR OIfER HERE. 

THESE ARE CHARACTERISTIC OF THAT GENE THAT WE'RE 

JAMES YEUHANS, OFFICIAL REPORTER, USDC, 415-863-5179 
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§HlTH-CROSS/PfGG 12-1736 

A. THAT'S RTGHT. 

Q. AND TRNA IS CHARACTERIZED BY THIS VERY COMPLEX SECONDARY 

STRUCTURE? 

A* THAT'S CORRECT. 

Q. THERE ARE A IOT OF OTHER GENES THAT DON'T HAVE THESE KIND OF 

STRUCTURES? 

A. THAT'S CORRECT. 

Q. AND IF YOU 0- Do YOU KNOW WHETHER THE BETA GIABIN GENE HAS 

m S E  KIND OF STRUCTURES? 

A* 1 WN'T KNOW FOR CERTAIN. 

Q. BUT IF SOMEONE WAS FOUDWXNG, A SCIENTIST OF ORDINARY SKILL 

IN 1984 WERE FOLLOWING DR. ICHORANA'S P R O C E m  WITH A GENE OTHEl 

THE TRNA GENE,  ONE TEfAT D I D  HOT HAVE THE SECONDARY 

STRUCTURES, THEN THE PROBLEM THAT YOU WERE BXPLAIl4ING PN THIS 

POSTER WOULD NUT BE A PROBLEM AT ALL, RIGHT? 

A. J TWHR !I!HAT'S CORRECT. I PfEZw, DEPENDS ENTIRELY ON THE 

PIECE OF DNA, BUT IT WOULD BE VXRY UMLIKELY THE SAME PROBLEMS 151 

WITH THE TRNA GENE. 

BUT YOU SAID F O W W I N G  THE PRUCEDURB OF KHORAWA, 

THERE'S NO PROCEDURE GIVEN HERE. 

OF SOMETHING, SOME KIND OF PROCESS, BUT mERE'S NO PROCEDURAL 

INFORMATION IN THE SENSE OF THE KIND OF THXNG THAT'S IN HERE 

THERE'S A BARE BONES OUTLINE 

Q. 

FOLLOW THE PROCEDURE USING HIS OWN KNOWLEME OR HER OWN 

BUT IF A SCIENTIST OP OROINARY 8RTm IW !PHE ART ATTEMIZED T 
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SMfTfl-CROSS/FIGG 12-1737 

KWOWltEDGE WITH THE PIUXER EXTENSION REACTION, THESE KINDS OF 

A- TEERE WOULD BE LESS CHANCE WOULD BE TIfAT XIND OF 

P R O B m ,  THAT'S RIGHT. 

Q *  NOW, IT'S ALSO TRUE THAT IN 1984 SCIENTISTS OF ORDINARY 

Q. TmY KNEW THEY EXISTED I W  TRNA? 

A*  THAT'S CORRECT. AND THERE WERE COMPUTER PROGRAMS IF YOU 

KNEW THE SEQUENCE OF THE GENES YOU WERE INTERESTED II YOU COULD, 

OF COURSE, GET SOME NOTION WHAT KIND OF STRUCTURES MIGHT BE 

PRESENT. 

Q .  

SEQUENCES OF A GENE TO AMPLIFY, THAT SCIENTIST WOULD IWOW HOW T4 

SO IF THE SCIENTIST OF ORDINARY SKILL WERE IDOKING FOR 

AVOID THESE KIND OF STRUCTURES? 

A. YES. PRESUMABLY. 

Q .  

WHETHER PCR WOULD ARK OR NOT, mIS TRNA GENE WOULD 'IUIVE BEEN 

ABOUT THE WORST T H I N 4 o l s E  COULD HAVE SELECTED, ISN'T IT? 

A. 

IF ONE WERE S-CTING DNA TO USE AS A MODEL FOR TESTXNG 
4 

k 
% 

s 
I WOULD HAVE To A h E .  a 

Q .  AND 'UNFORTUNATELY THIS WAS THE GENE THAT DR. KHOR?WA IUD 

AVAILABLE WHEN STARTING HIS SYNTHESIS WORX IN THE MIDDLE 1960'6 

A. THAT'S HOW HE MISSED THE IIJVENTION. 

(LAUGHTER) 

JAMES Y E O W S ,  OFFICIAL REPORTER, U S X ,  415-863-5179 
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SMITH-CROSS/PIGG 12-2738 

Q. 

HSF GRANT APPLICATION DR. KHORMA DESCRIBED W A S  IN C L A I M  I, 

(BY MR. FIGG) DOCTOR, YOU'VE TOLD ME THAT, AT LEAST IN THE 

WHETHER XT WOULD WORK OR NOT IS SOMEWING WE'RE GOING TO CUXE 

To? 

A. 

A S S ~ I O N S  THERE. 

Q .  

I THINK I QUALIFIED IT BY SAYING TKERE WERE MANY, bIAwy 

BUT THE AGSUMPTIONS ARE ON WHETHER OR HOT TIfE SKIIZZD 

SCIENTIST COULD 

A. THAT'S CORRECT. AND I MIGHT ADD, THAT TfIE PERSON WOULD HAVE 

TO READ IT WITH SOME HOTION IN MIND -0 HE WOULD HAVE TO HAVE 

EACH OF THESE STEPS THAT HIT SET O m  W O W  

SOME MOTIVATION HIMSELF AS TO WHAT HE WAS GOfNG TO Do WSTH THIS, 

YOU WOULDN'T JXIST READ THAT AND SAY, WELL, f'H GOING TC 

DO mrs. YOU HAVE TO HAVE SOME NOTION OF WHAT EE WAS GOING TO 

DO, SOME HOTIVATXNG REASON. 

Q. 

PUmICATIONS, RIGHT? 

THE PERSON WOULD HAVE TO WANT TO DD WHAT IS SET FORI% IN !PHI 

A *  IN THE GRANT, YES- 

Q. X'D LIKE TO TURN NOW TO THE KIlEPPE PAPER. 

(PAUSE IW !FHE PROCEEDSNGS) 

Q. (BY MR. FIGG) I'D LIKE To FOCUS ON ONE ASPECT OF THIS 

FIRST. DO YO0 HAVE THX PAPER THERE BEFORE YOU? 

A- YES, 1 tlo. 

Q. 1% LOOKING AT THE PARAGRAPH AT THE BOTTOM OF PAGE 360. DO 

YOU IfAVE TktAT? 

A. T H U ' S  CORRECT, YgS. 

JAMES Y E O W S ,  OFFICIAL REPORTER, WSDC, 415-863-5179 
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glrZITH-CROSS/FXGG 12-1739 

Q. r w  PLACED ON THE EASEL EXHIBIT A-558. YOU INDICATED WHEN 

YOU WEIEE TALKING ABOUT THE GRANT APPLICATION SO= QUBSTION ABWT 

WHETHER TO REPEAT THE mrm CYCLE worn miw TO WSE THE P R O ~ C T  

FROM THE PRECEDING CYCLE AS TH3 STARTING MATERIAL TN THE NEXT 

CYCLE, Do YOU =CALL OUR DISCUSSION OF m T ?  

A. YES. I MEAW, T€ZERE*S NO EXPLlCIT EXPLANATXON THERE, YOU 

WAVE TO FILL IT IN. 

Q- R I G H T .  YOU INDICATED YOU TFIOUGNT THAT WAS A REASONABLE 

INTERPRETATION OF THAT DOCUMENT? 

A. WELL, MAKING A ZMT UF A S S m I O N S .  

Q. IN THE KflEPPE PAPER THERE'S A SENTENCE TIEAT SAYS: 

BEING ADDED EVERY TIME A FRESH DOSE OF THE 

A. YEAH* 

Q. W POU AGREE WITH HE THAT THAT INDICATES MUCH HORE ClZARLY 

THAT YOU'RE TAKXNG TEIE PRODUCT OF mrs FIRST CYCLE, ADDING MORE 

ENZYMZ TO IT AND REPEATING THE STEPS? 

A. THAT'S CORRECT. 

Q. AND SIMILARLY IN TIE PANET PAPER. I'VE PLACED OH EASEL 

EXHIBIT A-159, WHICH IS THE BWW UP OF PAGE 5220. 

a0 YOU HAVE THAT? 

A. YES, I HAVE IT HERE. 

MULTSPLE CYCIlES, RZGHT? 

A. YES. OKAY. rti PART c IPI ORDER TO PERFORM MULTIPLE CYCLES. 

JAMES YEOMAWS, OFFICIAL REPORTER, USDC, 415-863-5179 
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Q. AND IT SAYS: 

"AFTER EACH CYCLE, FRESH A?6OUlWS OF PRIm 

RATIOS It 

AM I CORRECT, THAT THAT WOULD INDICATE TO A PERSON OF 

ORDINARY SKILL IN 1984 THAT THZ PRODUCT OF T?E FIRST CYCLE -- 0 5  

LET ME START OVER. 

THAT TBIS WOULD INDICATE TO A PERSON OF ORDINARY STILL 

IN 1984 THAT THE PRODUCT OF A CYCLE WOULD THBM SERVE AS THE 

STARTING MATERIAL IN THE NEXT CYCflE? 

A* YOU KNOW, I DON'T THINK YOU COUU) NECESSARILY 1-R THAT. 

BECAUSE YOU'RE USING UP PRIMER, EVEN IF YOU WERE ZOOKINE AT IT 

AS STILL USING THE ORIGINAL STRANDS, YOU WOULD HAVE To SUPPLY 

ADDITIONAL mrmm JUST TO 'KEEP THE CONDITIONS WHICH HAD -- so 

I -- AGAIN, I MEAN, 1 THINK OM3 WOULD €LAVE TO FIRST, OF AX&, 

HAVE To ASSUME THE THINGS WORK IN THE FIRST PLACE. 

YOU'RE ESSENTIALLY -- I THINK WHAT HE'S SAYING, m'S 

REPLENXSHSNG ZHE AMOUNT OF PRIMER THAT W A S  USED IN PREVIOUS 

CYCLES. 

Q. THAT W A S  -- I THINK YOU WE= ACTUALLY ADDRESSING A QVESTIOH 

I DIDN'T WEAN To ASK. 

MY ONLY RXNT HERE IS THAT HE'S INDXCATING THAT HF.'S 

ADDING PRIMZRS AFTER EACH CYCLE. 

A. 

WHAT'S HE ADDING THEM m? 

WELL, I WOULD HAVE To ASSUME THAT HE'S ADDING THEM To THE 

JAMES Y E O W S ,  OFFICIAL REPDRTER, USDC, 415-863-5179 
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Q.  RIGHT. THEN THAT REACTION MIXTURE THAT'S NOW BEEN 

REPLENISHED W I T H  PRIMERS IS GOING TO BE TAKEN THROUGH TKE C Y C U  

AGAIN? 

A* THAT'S RIGHT. 

Q* DOCTOR, YOU INDICATED THAT YOU DIDN'T SEE A W  -- I GUESS YOU 

QUESTIONED WHETHER THIS REACTION WORKED- 

A. YES. 

Q- 

DOES INDICATE THAT REPLlCATION OCCURRED ONLY BY =MER 

EUINGATION? THAT'S NOT PAST TENSE, RIGHT? 

BUT AM I NOT CORRECT THAT THIS PARAG- OF THE PANET FAPER 

A* YES, THE REPLICATION OCCURaED ONLY BY PRI- ELXTNGbTION. 

Q. YOU DON'T INFER FROM THAT W A S  HOPING TO HAVE =PLICATION 

OCCUR BY PRIMER EUlNGATIOPJ, BUT TWAT THE AUTHOR IS REPORTING 

HERE: THAT THAT'S WHAT HE ACHEIVED? 

A. THAT'S WHAT HE'S SAYING, YES, I DON'T SEE THE DATA THERE. 

Q. THAT'S WHAT HE'S SAYING? 

A. YEAH. 

Q. THAT'S HQW A SCfEHTIST OF ORDINARY SaXU XN THE ART WOULD 

HAVE UNDERSTOOD THXS IN 1984? 

A. CERTAINLY IN 1984 I WOULD HAVE ENOWN THAT WITHOUT READING -= 

Q. RIGHT. BECAUSE OF H I S  EXPERIENCE WITH PRIMER EXTENSION? 

A. !INAT'S CORRECT. 

Q. AND IT INDICATES THAT TO FORM THESE PRIMER TEMPIrATE 

COMPLEXES 0- IN OTHER WORDS? m S E  STRUCTURES THAT WE XAD 

JAMES YEOl'IANS, OFFICIAL REPORTER, USDC, 415-863-5179 
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EiEAT AND COOL IN THE PRESENCE OF AN BXCESS TEN TIMES OR MORE OF 

THE APPROPRIATE PRIMERS. 

SO DOESN'T TH3LT e o N v E Y  To YOU THAT !EIE AUTHOR HERE WAS 

SAYIWG THAT THIS W A S  DONE, THAT IT W A S  HEATED AND -LED f# THE 

PRESENCE OF AN EXCESS OF PRIMERS? 

A. WAIT A MIbTuTE. YEAH, I WOULD ASSUME HZ'S SAYING IT WAS 

NECESSARY TO HEAT AND COOL. HE'S SAYING IT W A S  NECESSARY TO 

HEAT AND COOL IN THE PRESENCE OF AN EXCESS OF TEN TfMES OR MORE 

OF THE APPROPRIATE PRIMERS. 

BUT THE PROBLEM HERE, HE'S SAYING HE'S GOT -- mT'S SA1 

WHAT HE'S SAYING mRE, REPLICATION OCCURRED BY PRIMER 

EIONGATION. SO WE COULD ASSukIE THAT HE'S SAYING THAT SO= -0 

HE'S SAYING ESSENTIALLY THAT THAT OCCURRED. 

THAT COULD BE ONE OR TWO NUCLBOTIDES AND HE'S 

ESSENTIAILY SAYING, SN FACT, I THINK THAT'S THE CASE BECAUSE 

WHEN WE COKE DOWN FURTHER DOWN HE SAYS HE GOT VERY LITTLE 

SYNTHESIS. 

SO 1 THIISR WE CWLD MAKE THE ASSUMPTION F'ROH TfIXS THAT 

HE'S GOING THROUGH THESE CYCLES AND ADDING ONE OR TWO 

NUCLEOTIDES ON THX END OF EACH PRIMER AND THERE'S NO WAY ON 

EAR!lZ TIulT 'IIHAT PRODUCT IS GOING TO SERVE IN THE SUBSEQUENT 

REACTION AS A TZMPLkTE. 

CYCLES WERE PEmOEIKED? 

A. SO WMT. 

J m S  YEOMANS, OFFICIAL REWRTER, USDC, 415-863-5179 
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Q- HE SAID THAT? 

A. SO WHAT, GH. YOU'RE GOING m O U G H  THESE CYCLES AND 

GETTING LITTLE 

3UT NONE OF 

OF EXTENSION OHTO EACH PRIHER IN EVERY CYCLE, 

THOSE PRODUCTS ARE CAP== OF BEING 

QUENT REACTIONS- FIE'S SEEING A LITTLE 

'S WHAT HE SAYS HJ2RE. 

Q. YOU'RE SAYING THAT WHEW HE SAYS REPLZCATION OCCrmRED, THAT 

HE R E A U Y  DIOM"T MEAN REPLICATION, HE MEANT JUST A COUPLE OF 

NUCLEOTIDES? 

A. IT DOESN'T EIEAN REPLICATION OF THE WHOLE STRAND FERE AND 

THAT'S BACKED UP BY KHORANA'S STATEMENT IN THE 1985 REPORT. 

Q. DOCTOR, HAVE YOU HAD A TO SEE ANY OF THE DOCUMENTS 

THAT WERE FImD IN THE PATENT PlNO TRADEMARK OFFICE IN CcrNNECTIOl 

WITH THE RE-EXAMINATION OF THE CETUS PATENTS? 

A. DIDN'T SEE -- WELL, WHAT KIND OF ~ ~ N T S ?  

Q. YOU SAW SOME OF w mm's sumrssrm TO THE PATENT AND 

TRADEMARK OFFICE, DIDN'T YOU? 

A, OH, YES, I HAVE A Copy OF fT* 

Q. DO YOU RECALL THAT? 

AND I'U HAND YOU A COPY OF EXKIBIT A-84, WHICH HAS 

BEEN ADMITTED INTO EVIDENCE. 

DID YOU NOTICE THAT THERB WAS ALSO A NXH GRANT DOCUMEN 

THAT W A S  SUBMITTED TO THE PATENT AND W E H A R K  OFFICE BY 

A. I DIDN'T NOTICE THAT# NO. 

JAMES YEOMANS, OFFICIAL REmRTER, USbc,  415-863-5179 
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A. I SEE. 

Q* WOULD YOU TURN TO THE PAGE THAT'S LABEIXD PAGE TWO AT 

TOP UNDER PROGRESS REPORT. 

A. WHAT YEAR IS THIS ONE? 

DO YOU SEE THAT? 

Q. THIS ONE IS, I BELIEVE, 1972. 

A. WELL, IT'S FROM '71, ' 7 2 ,  SO THIS MUST HAVE BEEN SUBMITTED 

IN 1971 PEREIAPS. 

8 .  

nREPLICAT30N OF THE GENE FOR YEAST ALANINE TRNA?" 

A. UH-KUH, YES. 

Q. AM: I CORRECT THAT THIS STATEMENT IN THE SECOND PARAGRAPH OF 

THAT SECTION THAT 1 JUST ASKED YOU TO LOOK AT INDICATES THAT DR 

KHORANA W A S  SUCCESSFUL IN ACHIEVING SEVERAL-FOLD NET SYNTHESIS 

OF TWE ORIGINAL DNA? AND LET ME READ IT. 

DO YOU SEE THE SECTION IN THIS PROGRESS RZPURT EMTITLED 

IT SAYS: 

"USING SHORT SYNTHETIC DNA DUPLEXES, PARTS OF THE 

STRUCTURAL GEN3 FOR THE A l A  TRNA, AND PROVIDING 
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HYDROXYL END GROUPS, SEVERAL FOLD MET SYNTHESIS OF THE 

ORIGINAL DNA HAS BEEN ACCOMPLISHED. 

EXCESS OF THE PRIMERS IS MAINTAINED THROUGHOUT THE 

A RATHER IARGE 

REPLICATION CYCLES." 

DO YOU SEE THAT? 

A. YES, X SEE THAT. 

Q. DOESN'T THAT INDICATE TO POU THAT DR. KHORANA WAS SUCCESSFUI 

IN ACHIEVING SEVEFtAL FOLD NET SYNTHESIS USING THE PROCEDURE THAl 

WE'VE BEEN TALKING ABOUT? 

A. NO, IT OOESN'T TELL ME WHhT + PROCEDURE IS. 1 DON'T 

THINK -- THIS IS 1972,  BUT PRIOR TO THBSE PUBLICATIONS, AND 

WHERE IS THE DATA? 

WHY DIDN'T HE PUBLISH THIS? I DON'T KNOW THIS 1s 

ANYWAY RELATED TO TNAT OTHEFt WORK. 

THE COURT: CAN YOU KEEP YOUR VOICE UP. YOU DROPPED 

OFF AT THAT LAST SENTENCE. 

THE WITNESS: WHAT 1% SAYING IS, THAT I DON'T SEE -- 
CAN'T DEFINITELY STATE !FHIS IS IN ANY WAY RELATED TO THE KLEPPE 

AND PANET WORK. WERE'S NO DESCRIPIfON OF HOW THIS WAS DO=. 

(PAUSE IN THE PROCEEDXNGS) 

Q* (BY ElR- PXGG) LET'S W U K  AT WHAT HE'S SAYING IN TffERE, DR- 

SMITH, HE SAYS: "USING SHORT DHA DUPIEXES, PARTS OF THE 

STRUCTURAL GENE OF ALA TRNA." 

NOW, SHORT DEJA DUPLEX IS R E P R E S m D  BY THIS 

ILLUSTRATION THAT WE'VE BEEN REFERRING TO, RIGHT? 

JAMES Y E O W S ,  OFFICIAL REmRTER, USDC, 415-863-5179 
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a. THAT IS A SHORT DUPLEX. 

SHORTER ONE. IT C O W  BE FIVE OR S I X  LENGTHS, COULI) BE IDNGER 

THAT. 

Q. RIGHT. 

A. WE DON'T KNOW. 

Q. 

THREE-PRIME OH IN GROUPS ARE THE PRIMERS WE'W BEEN TAIXING 

ABOUT, RIGHT? 

AEJD PRIMERS W I T H  THE . . . PRfMERS CONTAIlsING THE 

THEY'RE PRIMERS THAT HAVE A !EHREE-PRIHE END THAT IS 

CAPABLE OF BEING EXTENDED? 

A. THAT'S CORRECT. 

Q. 

NOT INCOMSISTENT WITH THE INTERPRETATION THAT HE'S T-NG 

ABOUT, THE S M E  REACTION THAT HE DESCRIBED IN THE m P P E  PAPER, 

THE NSF GRANT APPLICATION AND THE PAHET PAPER? 

IT'S HOT INCONSISTENT WITH IT, IS IT? 

SO YOU WOULD AGREE WXTH BE, AT m T ,  WHAT RE SAZP HERX 36 

A. IT'S NOT IHCOMSISTENT. 

CYCLE, ISOLATED THINGS, CARRIES OUT ANOTHER CYCLE, SEPARATE 

STRANDS. 

Q. 

PRIMER IN HIS WORK, DIDN'T H3? 

A. YEAH. 

REACTIONI As 1 SEE, f m, I mvE SEPARATED 

THE STRANDS W I T H U T  DUPISX AND AmACHED TO EACH 

CELLUUSE PARTICxlE THEN CARRIED om 

IT COULD BE THAT fiE CARRIES OUT A 

IT COULD BE THAT THE PAMET WORK -- 
BUT, IN FACT, PANET ONLY USED -- OR PANET OHLY USED ONE 

BUT HE'S NOT SAYING HE'S WSING THE DUPLEXES IN TEIE 

TO A 

pmm mmfONo 

JAMES YEOMANS, OFFICIAL REPORTER, U S E ,  415-863-5179 
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Q. LET'S TALK ABOUT THAT* 

A. BUT I DON'T THXNR WF, HAVE A REAL INDICATION As TO WHAT'S 

W I N G  ON ffERE. HE COULD I'H SORRY, I'M INTERRtrpTING YOU. HZ 

COULD IN FAeT -9 THAT'S OKAY, 

Q. WHEN YOU WERE TALKING ABOIPT PAMET AND WKEEJ YOU RESPONDED TO 

SOME OF MR. PASAHOW'S QUESTIONS CONCERNING THE LAST PART OF TILE 

U S T  PARAGRAPH OF PAGE 360,  f -EVE YOU INDICATED WHAT TEZAT 

DESCRIBED W A S  SEPARATING THE STRANDS 1H"O -- PffTTING ZWEM INTO 

TWO DIFFERENT TUBES; SS THAT RIGHT? 

A. YES. 

Q. 

MAKE COPIES IN EACH OF THE TUBES? 

A. YOU'RE MAKING -- AU RIGHT, YOU HAVE THE STRAND SEPARATED I1 

TWO SEPARATE TUBS. IZT'S TAKE ONE TU=. YOU WOULD THEN -- SO 

NOW YOU WAVE A SINGLE STRANE), YOU WOULD Do ONE CYCLE BY PRSMER 

EXTENSION TO COMPLETE THE SyNTHESlS OF !FHE COMPLENENTARY COPY n 

!IXAT TEMPLATE. 

THEN YOU WOULD S-SIZE DNA ON EACH OF THOSE TUBES AND 

WHAT HE'S SAYZNG IS THAT YOU WOULD SEPARATE THOSE 

TWO INTO SEPARATE TUBES AND HOW TAlcE THE TEMPLATE AGAIN AND 

REPEAT THE PROCESS. 

Q. THEN YOU SEPARATE INTO SEPARATE TUBES AGAIN? 

A. ALWAYS A PHYSICAL SEPARLTION, YES. 

Q* IF YOU DID THAT YOU GET TWO €OPTES UF THE DUPmX YOU S T m E I  

WITH AFTER THE FIRST CYCLE, YOU HAVE TO HAVE TWO TEfBES? 

A- OKAY. YOU'RE DOING BOTH TUmS TOG-R? 

J m s  YEows, OFFICIAL REPORTER, USDC, 415-863-5179 
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Q* RIGHT. 

A. 

SEPARATE. 

RIGHT. AFTER THE FIRST CYCLE YOU HAVE TWO COPIES, THEY'RE 

SO YOU'RE GUING TO HAVE TO AMPLIFY TUBES XERE. 

Q-  SO THE NEXT ROUND YOU'RE GUING TO HAVE POUR TUBES? 

A. THAT'S CORRECT. 

Q o  Do YOU SEE ANYTHING IN CLAIM 1 THAT SAYS YOU CAN'T CARRY OW 

THIS PROCESS BY THAT PROCEDURE? 

Q. THE CLAIM 16 A m U Y  BROAD ENOUGH TO COVER THAT PROCESS, 

ISN'T IT? 

A. 

THAT DISTAMCE. 

U T  ME REFRESH MYSELF HERE. f CAN'T READ IT m Y  FROM 

Q* SURE. IOOK AT THE ORIGINAL. 

A. I'M GEWING QUITE A PI= HERE. 

(PAUSE IN THE PROCEEDINGS) 

THE WITNESS: WELL, THE LANGUAGE WERE: IS HOT T€WT OF A 

IT'S A LITTLE HARD FUR 13E TO APPRECIAT USUAL SCIENTIFIC PAPER. 

ALL THE IMPLICATIONS OF THIS. 

I DON'T THINK I COULD MAKE A STATEMENT ON THERE AT THl 

POINT. 

Q. (BY MR. FIGG) WELL, STEP B SAYS, SEPARATING THE PRIHBR 

EXTENSION PRODUCTS ON THE TEMPLRTES WHICH THEY WERE SYNT€€E$fZEC 

TUBE, DOES IT? 

A. WE=, WAXT A MINUTE. U T ' S  SEE, IF YOU PEP THE# INTO FOUR 

JAMES YEOMANS, OFFICIAL REPORTER, U S E ,  415-863-5179 
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TUBES w ALL RIGHT, YOU DO THE EXTENSION -- YOU HAVE THE 

SEPARATED STRANDS, YOU DO THE EXTENSION, NOW YOU GO IMTO TWO 

TUBES AND . . OKAY. WELL, BUT PANET DOES MOT M Y  THAT. 

Q* WELL, I'M MOT ASKING YOU ABOUT PANET. 

A. WHAT? 

Q* I WASN'T ASKING YOU ABOUT PANET- I W A S  ASKING YOU IF THAT 

PROCESS WOULD BE COVERED BY TEIG PROCESS THAT YOU DESCRIBED AS 

BEING WHAT IS EXPLAINED I# THE LAST PARAGRAPH OF THE KI;prPPE 

PAPER? 

A. THE PROCESS I DESCRIBED IMPLIES THAT YOU'RE SWAYS USlHG THE 

ACCUMULATE 

Q- YOU'Ve CHANGED YOUR EXPLANATION NOW, BEFORE WE GOING 

FROM TWO TUBES TO FUUR TUBES AP3D SEPARATING THE PRODUCTS EACH 

TIME. 

A. I'M SORRY, I MADE A MIST=. IT WOULD BE TWO TUBES, FOUR 

TUBES, S I X  TUBES. IT WOULD BE A L f N m ,  I BELIEVE. 

Q. THE PROCESS AS YOU ORIGINALLY DESCRIBED IT WOULD MOT BE 

EXCLUDED BY CLAIM 1, WOULD IT? 

A. IN WHICH YOU WERE JUST ON THE RECONSTRU~XON, PUSSXBLY HOT. 

BUT, I MISSPOKE. I: DIDN'T MEAN THAT !lXAT'S NOT WHAT PANE3 WAS 

SAYING . 
Q. WHEN YOU DESCRl3ED THAT REXCTION, SIR, YOU WEREM'T REFERRIN 

TO PANET; YOU WERE REFERRTHG TO THE UST SENTENCE rN THE m p p ~  

PAPER? 

JAMES Y E O W S ,  OFFICIAL REPORTER, USDC, 415-863-5179 
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Q .  

1 BELfEVZ, OR THE 'RLEPPE PAPER, WAS TEtE C O P J C S O M S  OF THE 

HOW, ONE OF THE COMMENTS YOU W E  ABOUT DR. KfIORAIsA'S WORK, 

TENPLATE 0- WOULD BE TO HIGH; IS THAT CORRECT? 

A. YES. 

Q* IN OTHER WORDS0 YOU'RE READING THE E-WTS THAT ARE 

DESCRIBED IN THIE m P P E  PAPER KLEPPE WAS ANNEALING 

SINGLE-STRANDED TEHPIATES AND SING=-STRANDED PRIEIERS AND YOU'RI 

ASSUMING TKAT A PERSON READING THE PAPER WOULD USE THOSE SAME 

CONCENTRATIONS IF THEY WERE CARRYING OUT THE REACTION DESCRIBED 

IN THE LAST PARAGRAPH? 

A. WOUm BE A NATURAL STARTING POINT. 

Q- AS I RECALL THOSE CONC-TXONS ARE IN THE RAISGE OF 100 TO 

A. r THINK THAT'S THE CASE, YES, 

Q* THERE IS A REFERENCE TO W T  IN THE KfiEPPE PAPER- IF YOU'H 

UEJSURE I CAW REFER YOU TO IT. 

A, I DON'T THIHK TfIERJE WERE LESS T H M  A HUNDRED. 

Q* YOU REFER TO THE TOP OF PAGE 246, 3: BELTWE, DR. W P P E  

POINTS OUT TlD CONCENTRATIONS H1& W A S  USING WERE IH THAT RANGE, 

I 'H S O m Y ,  346, MY COPY IS BAD. 

A. OKAY. YEAH. USUALLY WAS IN THE RAWGE OF A llWNDRFJ3 TO 500,  

YES. 

Q .  DOCTOR, YOU'RE FAHILIAR WITH THE '202 PATZHT, I BELIEVE, 

RIGHT? 

3AMES YEOMAM, OFFICIAL REPORTER, USDC, 415-863-5179 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

I1 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24  

25  

SMITH-CRQSS/FIGG 12-1751 

A. YES. 

Q* AND YOU'RE FAMILIAR WITH EXAMPXre I OF TIST PATENT. I'VE 

JUST PIACED AN OVERHEAD OF EXAMPLE 1 SO THAT THE JURY CAN SEE 

IT, BUT 1 THINK YOU HAVE THE PATENT THERE BEFORE YOU- 

A. OKAY. 

Q .  I JUST WANT TO -- 
A. 

Q. 

HOW 

A. OKAY. 

I W A S  TRYING To TRANSLATE THXS INTO -- OKAY. 

f KNOW WHAT YOU WERE DOING. WE'RE LOOKING AT THE PATENT 

Q* YOU WERE DOING A LITTLE QUICK ARITHMETIC IN YOUR HEAD? 

A. YES, I DIDN'T COHPIIETE ARITHMETIC, BUT 0 

Q *  NOW, boCTQR, EXAMPLE 1 SS AH EXAMP- THAT PATENTEES PRUVXDE 

TO EXELrlPLfFY THE INVENTION THEY WERE CIAIMING, IS THAT WAY 

YOU WNDERSTAWD IT? 

A. YES. 

Q. NOW, EXAMPLE 1 U S E D  A CONCENTRATION OF TEMPLaTE OF 72 

NANMOLAR, 00 YOU AGREE WITH !FHAT? 

A. YES, I THINK THAT'S CALCULATION. 

Q. 

WOULDN'T CONSIDER 72 TO BE SIGNIPXCANTLY DIFFERENT FROM 100, 

WOULD !FHEY? 

IN !FHE SCIENCE OF MOLECULAR B S O m Y  SCIEWFISTS W Y  

A. PROBABLY NOT. 

Q. 

RIGHT? 

SCIEWPISTS USUALLY TALK IN TEWS OF ORDERS OF MAGNITUDE, 

JAMES YEOMRNS, OFFICIAL REPORTER, USDC, 415-863-5179 
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A. AT LEAST IM OF FACTORS OF TWO, OR FOUR, OR S I X *  

Q. WHAT'S XN THE ORDER OF MAGNITUDZ? 

A. F A m R  OF TEN- 

Q. SO IF SCIENTISTS WERE CWWGING THE CONCENTRATfON OF A 

P-TER TO SEE W€€?iT AFFECT THAT FIAS, IT WOULDN'T BE UNUSUAL Tc 

SPAN A FEW ORDERS OF MAGNITUDE, WOUCD IT? 

A i  I THfE3K 80, I'M SORRY, 

Q- 

A. TO 00 WHAT AGAIN? 

Q. TO SELECT CONCENTRATIONS SPANNING A FEW ORDERS OF MAGNITUDE 

A. DEPENDS VERY MUCH ON WHAT PARAMETER YOU'RE DEALING WITH. fl 

XT WERE MAGNl3SfTfM CONCENTRATION HORMALLY YOU OOoUfrD CONFINE XT l Y  

PROBABLY ONE ORDER OF MAGNITUDE. 

THAT WOULD BE FAIRLY COMMON, RIGHT? 

Q. JUST SO WE ~DERSTANS], AN ORDER OF MAGNITUDE HEBNS THAT ONE 

YOU'RE USING? 

A. YES, FOR E-=, YOU MIGHT DD IT m THE REWGE om TO 

TEN OR TWO TO 20, SOMZTHING LIm THAT- 

Q. OR ONE TO TEN TO 100 TO 1,000? 

A* IP YOU WZRE W I N G  -E ORDERS OF MAGNITWD30 

Q. DR. SMITH THE PATENT EXAMPLB 1 IS USING 72 NANOMOURS, 

JAMES YEOMANS, OFFICIAL €tEFORTER, USDC, 435-863-5179 
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THAT EXAMPLE 1 WAS WORKING AS DESCRIBED, AM 3c CORRECT THAT THE: 

CONCENTRATION OF =PLATE IN THE NEXT CYCLE WOULD BE A HUNDRED 

AND 40  NANOMOIARS, ROUGHLY? 

A. IN THXS EXAMPLE HERE (INDICATING)? 

Q. YES. 

A. THIS PARTICULAR EXAMP= IS PROBA%LY WORST CASE ExAElpLE 

IN THE WHO= -- WHAT THEY'RE ATTEMPTING TO DO IS GIVE !CHI3 

COMPLETE RANGE OF COLJDSTIONS UNDER WHICH TFE THING MIGHT WORK, 

EZEN THOUGH IT MIGHT WORK VERY MARGINAUY. 

AND THIS IS THE HIGHEST LEVEL. HOST OF THE LEVELS ARE 

1,000 TIMES OR EVEN A MILLIUN TIMES LESS THAH THIS AMOUNT. 

Q* THIS IS AN EXAMPLE -- 
A. THIS IS AN EXAMPLE, THAT'S CORRECT. 

Q .  

A. THAT IS CORRECT. 

AN EXAMPLE OF WHAT IS CLAIMED IN THE PATENT? 

Q. GOING BACK TO KY W E R  QUESTION, AFTER THE FIRST CYCLE Y#l 

RAN THIS REAeTfOH YOU'D HAVE A HU?JDRED AND 40 NANOMOLARS? 

A. NO, I DON'T THINK YOU WOULD. 

Q. IF IT WORKED As XS BEING EXPfiAfNED 195 THE PATENT THAT'S WHA: 

YOU WOULD mV3, ISN'T IT? 

A. NO, X THINK TfLE PATEEST A W W S  FOR IZSS THhN MAX= 

EFFICIENCY. 

Q. 

A. X THINE ANY EFFICIENCY -- TH% PATENT AfJiroWS fT To BE A PCR 

REACTION IF T€4E PRODUCT STRANDS, EVEN IF THEY'RE NOT PROIPUCEDA! 

WHAT EFFICIENCY DOES THE PATTENT J U L O W  FOR? 

JAMES YEOMANS, OFFICIAL REPORTER, OSDe, 415-863-5179 
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12-1754 SMITH-CRQSS/FXGG 

THE FULLEST POSSfBCE MJMBER, AS faNG AS THOSE PRODUCT STRWDS 

CAN BE DEMONSTRATED TO BE UTILIZED IN SU3SEQlJENT CYCLES THAT'S 

ALL THAT'S REQUIRED. 

SO THAT'S COMPATI3LE W I T H  RATHER f i o W  EFFICIEISCY 

REACTIONS. ALTHOUGH, IT WOULD BE HARD IF THEY'RE VERY X D W  

EFFICIENCY, IT WOULD BE HARD TO T E U  IT'S ACTUALLY A PCR 

REACTION RATHER THAN SOMETHING ELSE. 

Q. WOULD IT COVER A REAcTIOE3 !FHAT'S 10 PERCENT EPPICIEPVT? 

A. Y E S ,  IT WOULD. BUT YQU'D HAVE TO DEMONSTRATE, YOU MIGHT 

H&VE TO CARRY OUT A HUNDRED CYCIZS TO DEMONSTRATE TWLT YOU 

ACTUALLY WERE EXCEEDING WHAT YOU WOULD GET BY THE DELAYING 

LINEAR REACTION. UNXlESS YOU ASSUME THE LINEAR REACTION W A S  

EQUALLY NDN-EFFICIENT THEN IT WOULD BE AN EASIER DEMOl?STRhTION. 

Q. WELL, THE EXAMPLE HERE STARTS OUT WITH 72 NANOMOURS. 

YOU'LL AGREE WITH BE, AF*I*eR THE FIRST CYCLE, THE CONCENTRATION 

SHOULD BE HIGHER THAI4 72? 

A *  SHOULD BE HIGHER, YES. 

Q -  IF IT W A S  10 PERCENT EFFICIENT IT WOULD BE ROUGHLY 80? 

A. sommrw LIKE THAT, 

Q. 

!TENOR SO, A HUl4DRED AND FIVE? 

IF IT WAS 50 PERCENT EFFICIENT IT WOULD BE A HUNDRED AND 

A. YES, U H - H U H e  

FROM THE CONCEHTRATIONS THAT DR. KIlEPPE USED? 

JAMES YEOMZLWS, OFFICIAL REPORTER, U S E ,  415-863-5179 
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SXITH-CROSS/FIGG 12 - 175 5 

THAT PAPER. 

Q .  SLIGHTLY IXIWER? 

A* SLIGHTLY YES- 

QUESTIONS YOU INDICATED TEAT YQU THOUGHT ANOTHER FROB= WAS THE 

EXPERIMEEJTS, DO YOU RECALL TEIAT? 

A. f DO. 

Q. WHAT YOU ElEAN BY THAT IS THE LENGTH OF TIME THAT ONE . I 

THAT ONE ALLOWS FOR THESE PRJXERS TO COME BACX IN PWD SEAT ON 

THZ TEMPLATE AND FIND A TENPLATE? THAT'S WHAT YOU ?!FAN BY 

ANNEALING TIME? 

A. 

FOR THE REACTION. IT HAY BE SO SHURT THAT YOU DON'T GET 

ANNmLINE, OR IT COULD BE A HUNDRED TIMES LONGER THAN IS 

NO. ANNEALING TIME IS THE ACTUAL AHOUNT OF TIME YOU CHOOSE 

ACTUALLY NEEDED. 

ME WOULD REQUIRE 
P 

EXPERI- 0 

Q. r UNDERSTAND YOUR POINT, SOMEZIMES THIS HAPPENS VERY FAST. 

WHEN YOU REFER TO ANNEALING TI= YOU'RE REFERRING TO THE AMOUNT 

OF TIME THE SCTEKFfST GIVES THAT REACTION TO OCCUR? 

A. ~ T I ~ C O R R E C T ,  

Q. NOW, WHEH DR. ~ P P E  WAS USING OWE HOUR ANNEAUNG Trm, IAW 3 

CORRXCT, THAT TN EVERY IHBTANCE WHERE THAT FIGURE %?AS USED DR. 

J-S YEOMAHS, OFFICIAL REPORTER, USDC, 415-863-5179 
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KfiEPPE W A S  ANNEALING A S I N G L E - S W D E D  TEMPLATE AND A 

SXHGU-STRANDED PRIMER? 

A. THAT'S COElRECTc 

Q. 

DR. KLEPPE WAS USING ONE HOUR MITEALING T m S ,  HE WAS METER 

ANNEXLING A PRIHEFt TO A TEMPLATE THAT HAD BEEN -TED BY 

DENATURING A DOUBLE-STRANDED MOLECULE? 

DR. KX;EPPE W A S  NEvgR -- IN ANY OF !FHOSE EXPERImNTS WHERE 

A. NOT IN THAT PAPER, NO. 

Q. 

1984 WOULD HA- zcplowN THAT IF YOU'RE ANNEALING A PZUMER TO A 

TEMPIATE -T0S BEEN CREATED BY DENATURING A POUBIIE-SWDBD 

TENPIATE, TH&T OUE SBOULD USE WCH SHORTER ANNEALrMG TTME THAN 

ONE HOUR? 

A. 1 DON'T THINK TKAT -- 
YOU KNOW, IN My EXPERIENCE THE SCIENTIST OF ORDINARY SKILL DON" 

HAVE TO GET APFRECIATION OF THE KINETICS OF THESE REACTIONS. 

YOU FIND HIGHLY SKILLED SCIENTISTS USING AHHEAWNG TrWES THAT 

ARE 50 TIMES IDHGER TH&N YOU REQUIRE. 

NOW, DOCTOR, DO YOU THINK A SCIENTIST OF ORDXHmY SmU IN 

YOU'RE GETTING COMPLlCATED HERE NOW. 

THE TENDENCY IS ALWAYS TO USE MORE THAN ENOUGH; I19 

OTHER WORDS, OVERKIU.  AND I THINK AIS0 PARTICULARLY IEJ THE 

YOU'RE GIVING NOW THE KINETICS OF THE PR- -~JG 

Mourn BE S x M f m  TO K f m I C S  OF Tmmm, 

IT'S A VERY DELICATE QUESTTON AS TO WHAT WOum 

THERE. 

Q. mu, A L ~ L  I'M GETTING AT rs 'WOULD A SCIEWST IN 1984 H A ~ E  

~ A H E S  YEoWS, OFFICIAL REPORTER, U S N ,  415-863-5179 
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HAD GUIDANCE TO FOCUS OM ANNEALfNG TIME As A PARAHE= To 

INVESTIGATE? 

A. 

YES 

Q. 

I THINK THAT WOULD BE ONE OF THE PARAMETERS INVESTIaTED, 

A SCIENTIST WOULD HAW3 €€AD SOME CONSIDERABLE LITERATURE FRO1 

WHIM TO DRAW FROM TO DETERMSNE THE ANNEALING TIME? 

A. RIGHT, BUT NOWE OF THAT LITERATURE worn - mrm 
HIM IN TKE DIRECTION OF WHAT'S HFZDED FOR THE PCR REACTION, f 

DON'T EIELIEVE. 

I DON'T RECALL, IH THE PCR EVERY ANNEALING TIHE IN fIER3 

IS OF TBE ORDER OF TWO mwms OR LESS. YOU COULD FIND VERY 

LITTLE IN THE LXTERATURE IN TERMS OF THE AM4EALING TIMES OF THA' 

LENGTH. 

Q. 

OR LESS, DOES XT? 

A. I THINK THAT'S 

IT'S A W W E D  To COOL DOWN THE TEMPERATURE IN THAT SMALL TUBE, 

THAT PROBABLY OC-D IN THE ORDER OF ABOUT A MINUTE. 

THE ANNEALING TIHE ON EX?MPLE 1 DOESN'T SAY IT'S TWO MINUTE 

ONLY ONE WHERE IT'S NOT SPELLED OUT. 

Q .  THERE'S NOTHING IN THE -0 

A. BUT TIERE'S NOTHING THm TO PROVE THAT. 

Q. 

THAT ANNEALING TXMES ARE IMPORTANT AT AIL,  IS THERE, IF YOU 

EXCLUDE THE EXAMPLES? 

At YES, SfR. I THINK THE FACT THAT THE PROWCOL ITSELF 

SPECIFIES A SHORT ANNEALING TIME IS SUFFICIENT. 

THERE'S NOTHING IN THE BODY OF THE PATBIT THAT TEIILS YOU 
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Q .  SOME OF THE pRoToCOrS SPECIFY A SHORT V N G  TIWE AND 

SOME DON'T? 

A. T IS IS BACK 0- I mrm A ~ST-DOCTORAL PEWW OF ORDINARY 

SKILL WOULD REALlZE THAT THAT IS A VERY RAPID COOLING. 

Q -  HOW WOULD THlZ POSToI30C OF ORDINARY S X I U  RECOGNIZE THAT? 

A. ONE LITTLE SlMPLE EXPERIMENT WOULD DETERMINE THAT. 

Q- AND, DOcfoR, L;ET ME SHOW YOU AN EmfBfT WE'VE -0 AS 

A-47. I DON'T KNOW IF YOU'RE PAMILIAR WITH THAT. TT'S AN 

AFtTICIJZ THAT W A S  PUBUSBED BY DOCTOR BRUCE WALLWE. 

HAVE YOU SEEN THAT BEFORE? 

A i  I HAVEN'T READ THIS PAPER, NO, 

Q. f JUST WANT TO FOCUS ON A PART OF IT. 

MR. PASAHOW: YOUR HONOR, IF DR. SMITH IS GOING TO BE 

CALLED UPON TO DISCUSS THIS SAFER, 1 WOULD ASK HE BE GIVEN A 

CHANCE TO READ IT. 

THE COURT: ARE YOU mme TO FOCUS ON A VERY DISCREET 

PORTION OF IT? 

m- FXGG: THAT'S RIGHT* 

THE COURT: ~ T ' S  SZE WHAT THE QmsmoN Is. IF I ~ E  

NEEDS TIME WE'LL TAKE OUR SECOND MORHING RECESS, SO HE HAS TLME 

TO REVIEW IT. 

(PAUSE XN THE PROCEEDIMGS) 

Q. (3Y HR. FIGG) DR. SXfTH, WHAT I'D TO FOCUS YOUR 

ATTBNTION ON IS PAGE 22 OF THIS ARTICm- THERE'S A SECTION 

THERE CALLED DNA SEQUENCIHG PROCEDURE. 

JAMES YEOHANS, OFFICIAL REPORTER, USDC, 415-863-5179 
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SMITH-CROSS/FIGG 12-1759 

W YOU SEE THAT ON PAGE 221 

A. YES. 

Q. AND DR. W A L L W E  IS DESCRSBING THE PROCEDIIRE HERE WHERE HE'S 

&TARTING WITH PLASMID DNA TO BE SEQUENCED- Do YOU WNDERSTAND 

PWLSMID DNA IS DOUBLE-STRANDED DNA? 

A. THAT'S CORRECT- 

Q .  

C U P  OUT A PORTION OF THAT DOUBLE-STRANDED bpsa: IS TEBT RIC;HT? 

A. THAT'S CORRECT, WELL, TO CUT THE HOLECUfiE, YES, m'B HOT 

DR. W W C E  IS WSINC ONE OF YOUR RESTRICTION EHZYHES - Tc 
CUTTING OUT ANYTHING. 

Q- 

DOUBLE-STRANDED DNA? 

HE'S BREAKING OPEN TRE CYCLE SO HE HOW HAS A &INEAR PIECE 0 

A i  THAT'S RIGHT. 

Q. AND DO YOU SEE THAT DR. WAUACE IS TAXING TEAT LI~~EAR s w n  

OF DNA AND PUTTflJG IT IN A LITTLE TUBE CALLED A CAPIIARY W N G  

wrm SOME OTHER THINGS AND oumNucmmxm PIXI-. you SEE 

THAT? 

A. YES. 

Q. 

MINWTES, WHAT W A S  THE m S E  OF THAT? 

AND THEtj HE'S HEATING THIS TO A HUNDRED DBGREES FOR THREE 

A, TO SEPARATE THE: STRANDS OF THE PLASMID. 

Q. SO SEPARATE THE STIRANDS? 

A. UH-HUH. 

Qe THEN HE SAYS IE IMMEDIATELY COOLED IT IN ICE WATER. WHAT 

W A S  THE PURPOSE OF THAT? 

JAMES YEOMANS, OFFICIAL REPORT=, USDC, 415-863-5179 
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A. TIIAT'S TO PREVENT TIE TWO STRANDS FROM READILY COMING 3ACK 

TOGETHER AGAIN. 

Q. THAT'S TO PREFERENTIAUY AN3XAL PRI- IN PIACE OF THE 

TWO TEHPlATE STRANDS COMING BACK !POGETHER, RZGHT? 

A. OKAY. H A S T I B ~ O ~ I N ~ R E -  

Q. 

A. I DON'T XNUW PRIm IS ANNEAWNG AT THAT POINT, NO. 

THAT'S HIS POINT OF QUICK ealL;fNG ON ICE, RIGHT? 

Q* BUT THAT'S THE REASON FOR DOING IT THIS WAY, IS THAT YOUR 

UNDERSTANDING? 

THERE, f DON'T THXNX. 

HE'S SIMPLY IMMEDIATELY CHILLING IT SO YOU'RE NOT -- 
SEE IF YOU WERE To COME DOWN FROM A HUNDRED DEGREES EVEN 

REASONABLY RAPXDLY, BUT NOT INSTANTmOUSLY THOSE PLASMID 

STRANDS, SOHE OF THEPI WOULD COME RACK TOGETHER AGAIN. 

SO BUT ASXOST INSTANTANEOUSLY COOLING IT WAY MWN SO 

THAT IT'S VERY UNFAVORABLE FUR -- REALLY VERY UNFAVORABLE FOR 

THE STRANDS TO COME BACX TOGETHER AGAIN, BUT I DON'T -- AS FAR 

AS I KNOW, I DON'T THINK HERS GETFfNG THE 'PRIMER m N G  IN 

THAT VERY SHORT TIME. 

Q - '  HE IS USING THAT QUICK CUOLISSG TSmfQUE TO AVOID 

TEMPIATE STRANDS F'ROBf COMING BACK TOGETHER? 

A. THAT'S THE WAY I WOULD INTERPRET IT* 

Q. 

FOR THE PRIMER To ANNBAL TO THE TEMPLATE STRAND? 

AND HIS REASON FOR DOING THAT 15 BECAUSE HE WANTS ULTfMATEL' 

JAEPES Y E O m S ,  OFFICIAL REPORTER, USDC, 415-863-5179 



17 

r 
d 

a 

c 

2- 

I '  

9 

i'" . 

24 

25 

Q 

I 

2 

3 

4 

5 

6 

t 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

SMlTH-CROSS/PX~ 12-1761 

A. THAT'S RIGHT. I GUESS THAT IS WHAT HE'S DOING HERE. 

Q- THEM HE DOES WHAT'S C A U D  A SEQUENCING REACTION, RIGST? 

A. YES. 

Q -  

A. THAT'S RIGHT. 

HE'S USXNG THE METHOD DESCRIBED BY SANG= IN 1987 -- 

Q. 0- WAS THE ONE Y M I  REFERRED TO EAFUER THAT YOU SOMETLKES 

HAVE USED? 

A. YEAH. 

Q. THAT'S USING DNA POLYMERASE AND THE FOUR NUCLEOTIDES? 

A. UH-HLTH. 

Q. AND CARRIES OUT THE P R I m  EXTENSION REAWfOH? 

A. YEAH. I WOULD ASSUME THE PRIMER IS ANNEALING SOMETIME 

DURING THAT EXTENSION REACTION OR I DON'T KNOW WHETHER HE KEEPS 

IT AT ZERO DEGREES UNTIL HE BRINGS IT UP TO THE TEMPERATURE FOR 

THE EXTENSION REACTION OR WHAT. 

AFTER IT'S OUT OF THE ICE WATER. THAT WOULD BE A COEJSIDERABLE 

TIME, f PRES-. 

THE WITNESS: IT'S A TOTAL Of 30 MINclTES ACTWAUY IN 

WHICH ANHEALING COULD TAKE PUCE0 

(PAUSE IN THE PROCEEDINGS) 

Q. (BY MR. FfGG) DOCTOR, LET HI3 SHOW YOU A N m R  EXHIBIT THM 

m'VE MARKED As A-109. THIS IS A PAPER BY HONG, 

1 B E L I M  YOU'VE SEEN THIS ONE BEFORE, HAVEN'T YOU? 

JAMES YEOElANS, OFFICIAL REPORTER, U S E ,  4l.5-863-5179 
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A. YES, 3: HAVE SEEM THIS PAPER. 

Q* AND, AM X CORRECT, TEAT URo HONG WAS DESeRXBfNG AmTHOD 

HERE FOR SEQUENCING DNA USING TEE PRIMER EXTENSION REACTION? 

A. THAT'S COICRECT. 

Q -  AND THIS PAPER WAS PU3LlSffED BACK IN THE EAR&Y 1980'S? 

A. 882, I THINK. YES, 1982, 

Q. 

IN DR. SANER'S LABOATORY? 

DOCTOR HONG, IS IT YOUR UNDERSTANDING, HE WO-D AT M.R.C. 

A. 

Q9 

A. 

Q -  

A. 

Q. 

A. 

Q. 

A. 

I DON'T KNOW HIM, BUT . . FE'S IN THE RIGEFf SPOT, YES. 

HOW, CAN YOU IDOK AT PAGES 245 AND 246.0F THIS ARTICU. 

MY PAGES ARE 900 SOMETHING HERE. 

MYBE I'VE GIVEN YOU THIE WRONG HONG ARTICLE. 

U3T HE GIVE YOU A-110. 

I'M CONFUSED NOW. 

YES, THEY'RE TWO SEPARATE PAPERS. 

I HAVE TO SEE WHICH OWE I READ. 

OKAY. 

ARE THESE TWO SEPARATE -- 

WHY DON'T YOU LxHlK AT THEM BRIEFLY. 

OKAY- I THE 1982 PAPER. I HAVEN'T READ THIS PAPER 

HERE (INDICATIHG) . 
Q -  THE ONE THAT YOU HAVE NOT READ IS A-110? 

A. THAT'S CORRECT. 

Q. WE=, ME FOCUS YOU ON A COUPLB OF PARAGRAPHS, AEJD IF YO1 

NEED TO READ MORE OF XT WE'U Do THAT- BUT ON PAGE 246 

THERE'S A SECTION ENTITLSD DENATURING DOUBLE STRAND AND 

ANNEALING SECOND PRIMER TO THE TEHPIATE. DO YOU SEE THAT? 

JAMES YEOMANS, OFFICIAL REPORTER, U S E ,  415-863-5179 
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A. YES. 

Q. 

TUBE IN A BOILING WATER VAT FOR THREE MINUTES AND THEN 

IMMEDIATELY TRANSFERRED TO A DRY ICE ETHANOL MIXTURE FOR ABOUT 

ONE MINUTE? 

AMI Do YOU SEE THAT THE WAY DR. HOWG DfD THAT W A S  HE PUT THE 

A. PART OF' MY COPY IS CUTOFF HERE, TOO. THE DNA W A S  

SUSPENDED -- 
(PAUSE IN THE PROCEEDINGS) 

MR. F I N :  EXCUSEME, WCrORe 

MR. PASAHOW: THE PROBLEM SEEMS TO BE THE EXHIBIT COPY 

WAS PART OF THE TEXT CUT OFF WE TO COPYING. 

THE COURT: HOW ABOUT YOUR COPY? 

PASAXOW: HAS THE S m  mOBIXM* THAT'S HQW I 

BE- AWARE IT. 

MR. F I G :  t O R T W A T E L Y  THE POSTER IS MOR3 UGIBIIE,  

DOCTOR, IF YOU FEEL MORE COMFORTABLE READING THE POSTER YOU MAY 

DO THAT. 

THE WITNESS: IT'S NOT EASY TO SEE THAT EITHER. 

A PHOTOCOPYI#G MISTAKE THAT PERMEATED ALL OF OUR COPIES IN TIE 

THE: COURT: WOULD IT BE OF ANY HELP TO TAKE THE RECESS 

JAMES YEOMANS, OFFICIAL REPORTER, U S E ,  415-863-5179 
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NOW? 

HR. FIGG: WE CZW 00 THAT. 

THE COURT: WOULD YOU SNDICATE TO DR. SMITH WHICH 

PORTIONS YOU W A M T  HIM TO REVIEW. 

THE WfmJESS: 

mm FIW: 

IS IT JUST THhT ONE PARAGmm? 

YES, 1 THINK THAT ONE PARAGWkPH WOULD BE 

SUFFICIENT. 

THE WITNESS: Au RIGHT. IET ME SEE IF f CAN READ THE 

AND SEE IF IT'S ALL HERE. DNA WAS SUSPENDED -- 
m* FIG(;: THIS DOESN'T REALLY HAVE TO BE ON THE 

RECORD, f DON'T BELIEVE. 

THE COURT: WOULD IT HELP IF WE TOOK A =CESS %OW AND 

YOU HAD A CHANCE TO READ IT OVER? 

THE WITNESS: YES, IT WOULD. 

THE COURT: 

WE'LL TAKE ABOUT TEN, 15 MINUTES RECESS. 

&tEN THOUGH IT'S ONLY A FARAGRXPH. 

PLEASE FOIJX: 

THE INSTRUCTIONS AND WE'LL SEE YOU AT THE CLOSE OF THE RECESS. 

(RECESS TAKEN) 

(CONTINUED QPJ THE HEX%' PAGE, NOTHING OMITTED) 

JiMES Y E O W S ,  OFFICIAL REPORTER, WSDC, 415-863-5179 
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(OPEN COURT, JURY PRESENT, AT 11:26 A.M-:) 

KR. FIGG: "HANK YOU. 

THE COURT: HOW ARE WE DOING ON OUR TIME? 

M R m  FfGG: 1'13 TRYING TO EXPEDfTE - 0  f"H SORRY* 

I'M GOING A IJYFLE OVER MY ESTIMATE. 

Q. DR. SMITH, HAVE YOU HAD AN OPFORTUMITY TO W K  OVER EXHIBXT 

A-llU? 

A. YES. 

Q. AND AM 1 CORRECT TtIAT, ON PAGE 246, THE SECTION BNTITLED 

"DENATURING DOUBLE STRAWDS AND ANNEALING THE SECOND PRIMER M 

THE TEMPLATE'' BASICALLY DESCRIBES THE PROCEDURE THAT WE WERE 

TALXING ABOUT IN CONNECTION WITH DRo WALLACE'S PAPER, THAT 

WHAT 0- WHAT IS BEING ACCOMPLISHED THERE IS DENATURIPSG THE 

STRANDS AND, As THEY'RE DENATURED, OR WHILE -- WHEN TH3Y COME 
BACK TOGETHER, ANlJEALING PRIMER TO ONE OF THE STRANDS. 

IS THAT WHAT IS BEING DESCRIBED IN THAT SECTION? 

Am YES. WELL, YOU'RE 0 0 IF 1 UNDERSTAND THE PAPER CORRECTLI 

HERE, YOU HAVE A CIRCULAR SINGLE-STRAHDED PLASMID AND YOU HAVE 

SYNTHESIZED A DOUBLE-STRANDED REGION, SO YOU HAVE A LINEAR 

MOLECULE AND A CIRCULAR EIOLECULB AND THEY'RE JOINED BY DUPLEX 

REACTION I 

AND YOU'RE THEM DENATURING A LIHEAR STRJWD FROM A 

CIRCULAR STRAND. m Y  DO THAT BY HEATING IN A BOILING WATER 

BATH FOR THREE MINUTES AND THEN IMMEDIATELY TRANSFERRING To 
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THOSE STRANDS FROM COHING BACK TOGETHER AGAIN. 

Q -  TO -- TO PREVENT THE TWO TEMPLATE STRAMDS FROM COMING BACK 

TEMPERATURE POR THE PRIMER TO BIND. 

Q* WH-KUH, NOW, YOU INDICATED THAT THERE WERE A C T U U Y  TWO 

PORTIONS OF THIS REAeTION, I GUESS. THE FIRST OWE W A S ,  HE 

SYNTHESIZED A -- HE D I D  A PRIMER EXTENSION ON A SINGLE-STRANDED 

MOLECULE. 

A, THAT'S RIGHT. 

Q. AND THAT'S -- THAT'S DESCRIBED IN THIS PARAGRAPH AT THE 

BOTTOM OF PAGE 245; RIGHT? 

A. YES, IN ONE OF TfIlE DIAGRAMS. 

Q. WHEN HE WAS ANNEALING A PRI-R TO A SINGLE-STRANDED 

TEMPLATE, DR. H O W  DIDN'T USE THIS TeCHNIQUE OF QUICKLY CHILLIMI 

IT IN AN ICE BATH; DID HE? HE SAYS HE IZFT IT AT ROOM 

TEMPERATURE FOR 10 MINUTES. 

A. YES, 

Q. SO DR. HONG RECOGNIZED THE DIFFERENCE BETWEEN -1NG A 

TEMPLATE THAT WAS THE RESULT OF DENATURING A DOUBLE STRAND. 

A. WELL, HE'S USING OZPPEREWT CONDITIONS, TEAT'S TRUE, 

Q. RIGHT. 

A. YES. 

CANDACE L. F'RAHCIS, OFFICIAL REPORTER, USDC, 435-431-6080 
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(PAUSE IN PROCEJ?DfNGG) 

THE WITNESS: BUT THE 0- NO. THE LENGTH OF TTME HERE 

Q. (BY MR. FIGG) RIGHT, BUT HE QUICKLY efIII&ED IT TO PREVENT 

THE TWO TEXPUTE STRANDS FROM FINDING UHE MOPHER. 

A- AT LEAST DURING THAT MINUTE THAT EE 0- 

Q.  YEAH. 

A. -- THAT TIME SUBSEQ-LY, TMPOSSIBLE TO COME BACK TOGETHER 

Q. DOCTOR -- 
MR. FIGG: LET ME ASK THE CU%K TO MARK THIS AS ClTJR 

NEXT EXWIBIT. I THINK IT'S 181. 

ONLY. 

P IOR T 

THE C m :  PLAINTIFF'S A-181 MARKED FOR IDEHTIFICATIOI 

{PfrAIEJTfFF'S EXBIBIT A-181 

MARKED FOR IDENTIFICATXON) 

MR. PASAHOW: YOUR HONOR, BY STATUTE, PRIOR -- 30 DAYS 
THE START OF THIS TRIAL# WE WERE REQUIRED TO BE ADVISE 

BY DU POW WHAT ART ST INTENDED TO RELY UPONt bE3D I'W ADVISED B 

MR. HEWIAMD -- AND f BELIEVE IT TO BE THE CASE -- THAT WEAT f'V 

JUST SEEM HANDED WAS NOT ON THAT STATUTORILY-REQUIRED LIST. AN 

IN LIGHT OF THAT, I DON'T THXW IT HAS ANY ROIE IW THIS TRIAL. 

#R. FIGG: mu# YOUR HONOR, SECTION -- 
THE COURT: WHAT PURPOSE IS THIS BEXNG USED FOR? 

HR. FfGG: IT'S STRICTLY REWTTAL. THIS IS A N m R  

CANDACE L, FRANCIS, OFFICIAL =PORTER, U S E ,  415-431-6080 
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ARTICLE SHOWING THAT SCIENTISTS IN 1984 RECOGNIZED TffE NEED FOR 

RAPID -- RAPIDLY ANNEALING -9 OR RAPID COOLING, SO IT'S DIRECTLY 

REBUTTAL TO WHAT DR, SMITH TESTIFIED TO ON HIS DIRECT 

EXAMINATIOH. 

!XHE COURT: WELL, IT'S NOT THEN -- YES? 

MR. PASAHOW: THB STATUTE m S  NO EXCEPTION FOR 

REBUTTAL MATERIAL. IT SAYS THAT THE COURT MAY, I# ITS 

DISCRETION, ALLOW ADDITfONAL MATERIAL, FROVIDED WE'RE A-WED AB 

OPPORTUNITY TO REVIEW AND PREPARE ON !FHE ADDITIOESAL ART. 

HAPPENING HERE, WHICH IS SCIENTIFIC ARTICLES BEING SHOVED IN 

FRONT OF AH EXPERT AND HIM BEING ASKED TO OPINE AWUT IT. 

THE COURT: WELL, IS THIS BEING PROFFERED AS FINAL -- 
AS PRIOR ART? 

MR. F I G :  IT'S NOT, YOUR HONOR. IT'S BEING -- 1 MEAN, 

IT'S Aw ARTICLE THAT W A S  PUBLISHED XT IS PRIOR ART, OF COURSE. 

MORE THAN ONE YEAR BEFORE THE F I L I N G  DATE OF THE CETUS PATENTS. 

BUT IT IS BEING OFFERED TO REBUT DR. SMITH'S TESTXMQNY 

ON DfRECP EXAHINATION. 

THE COURT: FINE LINE. I WILL 

A-W IT FOR RE 

TO BE CONSIDERED FOR h I O R  ART 

FOR REBUTTAL OR I 

XAY OR Bl&Y NOT HAVE 

INSTRUCTED THAT IT'S NOT 

IN ANY RESPECT, AND ONL' 

OF THIS WITNESS AND WHAT H: 

CANDACE Le FRANCSS, OFFICIAL REPORT=, USDC, 415-431-6080 
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KR. FIGG: OKAY. TIEANK YOU, YOUR HONOR. 

DR. SMITH, WE'VE MARN3D AS EXHIBIT A-181 A COPY OF Q. 

ARTICLE %Y 9- ONE OF THE AUTHORS IS WESSING. 

Do YOU KNOW WHO DR, MESSING IS? 

A. YES. 

Q. WHO IS HE? 

A. WELL, HE'S A SCIENTIST WHO DEVELOPED SOME VERY USEFUL 113 

CIDMfNG VECTORS TfIAT ARE WIDELY USED I!? SEQUENCING AND - 
CLONING. 

(PAUSE IN PROCEEDINGS) 

Q. 

IS . . IS WIDELY KNOWN AMONG SCIENTISTS IN THIS FIELD OF 

MOLECULAR BLOIDGY? 

A. THAT'S CORRECT. 

(BY MR. FIGG) HIS WORK IN DEVEIDPING SYSTEHS FOR SEQUENCING 

(PAUSE IN PROCEEDXNGS) 

Q.  

MESSING ARTICLE. 

(BY MR. FIGG) DOCTOR, WOULD YOU REFER TO PAGE 261 OF THE 

DO YOU SEE THE SECTION THERE ENTITLED "PLASMID 

SEQUENCING WITH mm TERMINATORS"? 

(PAUSE XN PROCEEDINGS) 

THE Wf!PNESS: OKAY. THAT'S PAGE 262 IN MY COPY. 

Q. (BY FIGG) I'M SOmY. YOU'RE RIGHT. 263. 

(PAUSE IN PROCEEDINGS) 

Q* (BY F I a )  AGAIN, MY -* WAYBE X CAN GIVE YOU My Q ~ S T I O  

AND THEN YOU CAN REVIEW THAT PARRGRApH -- 
CANDACE XI* FRANCIS, OFFICIAL REPORTER, USDC, 415-431-6080 
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A. UH-HUH. 

Q. -- W I T H  MY QUESTION f H  MIND: 

AM I CORRECT THAT !FHAT PARAGRAPH, LIKE THE W W C E  

PAPER AlJD LIKE THE HONG PAPER THAT WE DISCUSSED BEFORE, 

DESCRIBES A METHOD OF SEQUENCING USING A =HER EXTENSION 

REACTION ON DOU3LE-STRANDED DNA? 

A. THAT APPEARS TO BE THE CASE. 

Q. AND AM I CORRECT THAT THE WAY DR- WESSIHG DESCRIBED THIS IS 

A* YES. THE PfiAs 0- IT'S IMPORTANT HERE THAT THE PLASMID W A S  

CLEAVED WITH THE RESTRICTION ENZYME AROUND IT. 

Q -  RIGliT. 

A. IR FACT, THAT'S CRUCIAL* 

Q. YES. 

A. O m R W X S E ,  IT'S ANOTHER mTHOD. 

OKAY. HIXED IT WITH AN EXCESS -- 10 MOLAR EXCESS OF 

THE PRIMERc AND THEN HEATED . . . BOILED FOR THREE MXNUTES AND 
* 

THEN CHIUlED XN ICE WATER. THAT MEANS THREE HINUTES AND THEN 

DUMP IT IN ICE. 

Q. RIGHT. 

A. THE PRIMER EX!lXHSfOPT WAS CARRIED OUT IMMEDIATELY, AS 

PREVIOUSLY DESCRIBED. I ASSUME THAT WAS 15 TO 3 0  MINUTES, 

CANDACE L. FRAWCIS, OFFICIAL REPORTER, USDC, 415-831-6080 



1 

2 

3 

4 

5 

6 

7 

0 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

2s 

SHITH-CROSS/FZGG 12-1771 

AND THE REASON, AGAIN, FOR TEE QUICK C H I W N G  WAS TO Q. YEAH. 

Q. -0 SO THE 0- 

A. IF YOU SxxlW COOL, YOU GET QUITE A BIT UF -- fT DOESN'T -- f 
SHOULD EMPHASIZE, IT DOES NOT P h N T  THEY WOULD BE 

IARGELY PREVENTED IN THE IMMEDIATE CHILLING STEP, Earr IN THE 

SUBSEQUENT REACTION, WHICH TAXRS PIACE: AT ANYWHERE FROM USVAUY 

20 -- ROOM TEMPERATURE TO 37 DEGREES, ONE COULD HAW3 EXTENSXTE 

REASSOCIATION OF TEMPIATE STRANDS. 

Q .  OKAY. 

A. I DON'T THINK XAMY OF THESE EIETWQOS ARE CURRENTLY BEING 

USED 

Q. WELL, I UNDERSTAND THAT -- LET'S JUST MAKE SWRE I DO 

UNDERSTAND THIS CORRECTLY: 

!IXAT THE POINT OF THIS QUIcK-CHIUSNG PROCEDURE THAT 

HAS BEEN DESCRIBED fH THESE PAPERS ULTIMATELY IS TO FAVOR W E  

PORM&TION OF THX PRIMER-TEMPLATE COMPIIEX OVER THJ3 FORMATION OF 

mE TEMPLATE-TEMPUTE COMPLEX. 

A. YES. 

TEMPERATURE -- SEE, ANNEALING OF THE TEMPLA!€% S m D S  TUGETHER 

IT SIMPLY MAKES SURE TH&T YOU DON'T GO THROUGH A 

AGAIN OCCURS VERY RAPSDLY, PERHAPS A HUNDRED To A THQTJSAND TIME 

ICE 

SO THE IDEA IS TO BRING IT THROUGH THAT 65-DEGREE 

CANDACE L. =CIS, OFFICIAL REPORTER, WSDC, 415-431-6080 
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TEMPERATURE RANGE IN A MATTER OF SECONDS SO THAT THERE'S VXRY 

LITTLE CHANCE TO =-ANNEAL IN THAT VERY HIGH XINETSC RATE AREA 

OF TEMPERATURE. SO THAT'S THE REASON FOR THE W I D  COOLING. 

rN ONE CASE  ma^ WE JUST DEALT wxm, THEY USED, IN 

FACT, ETHANOL, DRY ICE, WHICH IS EXTREMELY COLD, SO IT WOULD BE 

ALMOST I#STANTANEOWS, AND YOU'D GET -- YOU'D W W  VERY LITTI8 

OPPORTUNITY FOR 'LWE TEMPIATE TO ANNEAL DURING THAT -- THAT 

COOLING PERIOD WHERE YOU'RE GOING THROUGH THAT -- THAT CRITICAL 

65-DEGREE RANGE. 

BUT ANNEALING CAN OCCUR SU3SEQUZNTLY DUIRIETC TFE 

SEQUENCING REACTION. AND I THINK GEMEXALLY IN TKESE IIETHUDS 

THAT YOU'RE SHOWXIJC m, THAT HBS CONTINUED TO BE A VARIABLE 

PROBLEM AND MOST PEOPLE HAVE -- Do NOT ANY UWGER USE THESE 

METHODS BUT USE THE CfiEbl AND SEQEURG. 

Q. BUT YOU'RE HOT SUGGESTXNG THAT WHEN THESE AUTHORS WROTE -' 

THXY SUCCESSFUUY ACCOMPLISHED THESE PROCEDURES, THAT THEY HERE 

SOMEHOW WfSREPRlESENTfNG WHAT THEY DID; prR% YOU? 

A. THE EXPERIMENTS TREY DSD CLEARLY WORKED. BW' WHAT I'M 

SAYING IS THAT OTHER PEOPLE USING THESE BSBTHODS -- I CAN'T 
ANY PARTICULAR INDIVIDLTWO BUT 1 KNOW THAT THESE METHODS ARE 

HOT IN GBNERAL USE CURRENTLY IN HOST -- CERTAINLY HOT I# MY 

DEPARTMENT. AND THAT'S BECAUSE THERE ARE BETTER METHODS WHICH 

PREVEHT THE STRMDS FROM -- TW3 TEMPIATE STRANDS FROM HAVING A M  

CHANCE OF COMIMG BACK TOGETHER, THOUGH !FHEY'RE BOTH 

PRESENT. 

CANDACE L. FRANCIS, OFFICIAL REPORT-ER, U S E ,  415-431-6080 
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HERE, I THINK IF YOU WERE TO DO 10 SEQUENCING REACTIONS 

ON DIFFERENT STRETCHES OF DNA, DIFFERENT LENGTHS BOSD SO ON, 

DIFFERENT SEQUENCES, G-C COMPOSITIONS AND SO ON, THAT YOU 

WELL HAVE A GOOD FRACTION OF THOSE THAT WOULD NOT WURK WELL. 

TffATtS ALL I'M SAYING. 

Q. UH-HUH. AND A FRACTION THAT WOULD WORK- 

A0 BUT CLEARLY XT DID WORK WELL IN m S E  PARTICULAR --. 
Q. WH-HUH. 

(PAUSE IN PROCEEDINGS) 

Q. (BY MR. F I G )  DOCTOR, I l D  LIKE TO !lYlRM TO A Df- 

SUBJECT: 

YOU . . . YOU RESPONDED TO SOME OF MR. PASMOW'S 

QUESTIONS CONCERNING THE COLD SPRING HARBOR CIDNIWG MANUAL. 

YOU RECALL THAT? 

00 

A. YES. 

Q. AND YOU RFZ'ERRED To A STATEMENT BY THE AUTHORS, DR. SAHBRUOI 

AND W I A T I S  AND FRITSCH, IN THE PREFACE OF THAT BOOK, Do YOU 

RECALL THAT? 

A. YES. 

Q- 

A. S'VE MET HXM OH OCCASION. I DON'T WOW HIM VgRY WEU, HErl  

YOU INDICATED THAT YOU KNOW DR, SAMBROOK. 

IN A DIFFERENT AREA OF RESEARCH. 

Q. WHAT KIND OF REGAR0 Ix) YOU HAVE FOR HIS SCIENTIFIC 

ABILITIES? 

A. VERY EIGH. 

CANDACE L. -CIS, OFFICIAL REPURTER, USDC, 415-431-6080 
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Q. 

PRIOR ART THAT WE'VE BEEN T A L K I E  

PREFACE TO THE W N T N G  MANUAL? 

DO YOU KNOW WHETHER DR. SAMBROUK W A S  AWARE OF THE m R A N A  

HE WROTE THAT 

At I MIN'T KNOW, TO BE HONEST. 

Q. 

TO DR. MORANA AND THE m P P E  PAPER? 

A. 

HAVE YOU SEEN ANYTHING FROM DR. SAMBROOK THAT ATTRIBUTES PCR 

I SAW A DECLARATION THAT -- IN WHICH fIE REFERRED TO THZ 

KLEPPE PAPER AND THE KHORAWA WORKS 

(PAUSE IN PROCEEDINGS) 

Q. (BY MR- FIGG) YOU"R% REFERRING TO THE DECLARATION THAT DR* 

SZMBROOK SIGNED FOR DU PONT'S SUBMISSION TO THE PATENT & 

TRADEMARK OFFICE. 

A. 1 3ELfEVE THAT'S -0 WAS THE PURPOSE OF IT, YES. 

Q .  YES. 

AND YOU'VE READ THAT D0-W- 

A. f READ IT A m E R  OF MONTHS AGO. 

(PAUSE IN PRUCEEDINGS) 

Q. (BY MR. FIGG) DO YOU RECALL READING THE P A R A G W H  10 THAT 

I'VE PUT ON TEIE 0- RERE THAT SAID: 

"I HAVE READ AND IJNOERSTAND THE n P P E ,  ET 

AL., AND PANET, ET AL., ARTfCI[IES CITED IN DU POEJT'S 

REQUEST FOR RE-EXAMINATION. IN MY OPSNION, EACH OF 

THESE PUBLICATIONS Fuur DISCLOSE THE PROCESS POR 

NUCLEfC ACID AMPLIFICATLON DESeRI3ED IN CLAIM 1 OF TME 

'195 PATENTn? 

CANDACE L* OFFfCLAL REPURTER, USE, 415-431-6080 
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A. IF IT'S THE SAXE . . I READ THROUGH THE ENTIRE: THING. I 

DON'T RECALL READING THAT SPECIFIC SENTENCE, BWT -- 
Q. BUT DO YOU RECALL THAT THAT W A S  THE -- 
A. BUT 1 DID READ THE DECLARATION AND * OKAY- PRO-LY. I 

MUST HAVE READ THAT. 

Q. 

THAT DECfiARATfON. 

TNAT WAS THE GENERAL TENOR OF WHAT YOU RECALL READING IN 

A. THAT'S RIGHT, ?lBS. 

Q m  YES. 

AND DD YOU AGREE TiIAT THE METIIOD OF AMPLXFICATIOH 

DESCRIBED IN TRE '195 PATENT IS THE SAME METHOD OF AMPLIFICATIOE 

THAT'S DESCRIBED IN THE ' 2 0 2  PATENT? 

A. THAT'S RIGHT. 

(PAUSE f l J  PROCEEDINGS) 

Q* (3Y MR. FIGG) DOcrOR, YOU ALSO TESTIFIED ON DIRECT 

EXAMINATION ABOUT A 1975 NXH DOCUMENT TH&T DR. K H O W A  HAD 

SUBMITTED. 

A. YES. 

Q. DO YOU RECALL THAT? 

Am THE -9 YES. THE NCI 1985 GRANT APPLlCATIoN. 

Q. YES. 

(PAUSE IN PRUC3EDINGS) 

Q .  (BY HR. FfGG) DOCTOR, HAVE YOU ARE YOU AWARE OF TBE WORl 

THAT DR. MOLINEUX ACTUAUY DID IN DR. KHORANA'S IAB? BAVE Y W  

REWEWED THAT WORK? 

CANDACE L. FRANCIS, OFFICXAL REPORTER, USMI, 415-431-6080 
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A* NO, I DIDN'T. 

Q. SO YOU'RE NOT AWARE THAT -- 
A. 

Q. 

A, 

Q. 

A. 

Q. 

A. 

Q. 

IT'S NOT PUBLISHED, AS PAR As I KNOW. 

AND YOU HAVEN'T SEEN THE WORK THAT IS REPORTED fPi -- 
NO. 

-- DR. MOLINEUX'S SUMMARY, FOR EXAMPL3. 

NO. 

RIGEP. 

NO 

YOU H A W ' T  SEEN THAT. 

YOU HEAN m R A T O R Y  NOTES OR WHATEVER. 

A. NO- 

Q. 

THROUGH THREE CYCLES OF AMPLIFICATXON. 

SO YOU'RE NOT AWARE m T  DR. EIOUNEUX ACHIEVED REPLXATZON 

A. NO- 

MR. PASAHOW: EXCUSE ME, YOUR HONOR. 

THE COURT: YES. 

MR. PASAHOW: THE QU3STIOH IS WITHOUT FOUNDATION AND 

ARGUMENTATIVE AND I OB3ECT TO IT, 

MR. FIGG: TT DOES HAVE FOUNDATIOp3, YOUR HONOR. DR. 

MOLINEUX SO TESTIFIED. 

THE COURT: THE OB3ECTION IS m m D .  

YOU MAY ANSWER THE QUESTION. 

m wrmss: OKAY. X'M somy. RESTATE T~IE -- 
Q. (BY MR, FIGG) YOU'RE NOT AWARE, THEN, THAT DR. HOUNEUX DI 

ACHIEVE COMPLETE REPLIcATfON OF A DNA THAT HE CALLED DNA-I 

CANDACE 5. FRANCIS, OFFICIAL REPORTER, USDC, 415-431-6080 
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THROUGH TIiRXE COHPLETE CYCLES OF HEATING, COOLING, PRIMER 

EXTENSION. 

A. I'M MOT AWARE OF THAT, NO, 

Q9 NO. YOU WEREN'T TOLD ABOUT THAT WHXN YOU WERE ASmD TO 

OPINE ABOUT THE STAT- IN THE NIH m N T .  

Q. OKAY* 

A. -0 TESTIMUNY PRIOR. 

Q. 

WITH HATENAIS CALLED DNA UNWINDING PROTEINS THAF HAD BEEN 

PROVIDED TO HIM BY IDR. BRUCE ALBERTS? 

A. YES. WELL, I -- I DIDN'T KNOW THAT, BUT 1 WOULD XNFER IT 

AND WERE YOU AWARE 2HAT DR. MOLINEUX DID A M P T  TO WORK 

FROM THE e mNTTON OF TEIE HELICASE IN THE 1985 GRANT. 

(PAUSE IN PROCEEDINGS) 

Q. (BY PIR. FIGG) SO YOU'RE NOT AWARE OF WHETHER DR, XOWNEUX 

WAS ABLE To SUCCEED OR NOT SUCCEED W I T H  THB DNA UNWINDING 

PROTEIN, f TAKE IT. 

A. THAT'S CORRECT. 

Q. DO YOU AGREE WITH ME, DOCTOR, THAT CLAIM 1 -- THE PROCESS 

DESCRIBED IN CLAIM 1 OF THg ' 202  PATENT ONLY REQVSmS TWO CYCrJeS 

OF AMPLIFICATION? 

A, C L A I M  1 ITSELP IS TWO CYCLlES, THAT'S CORRECT. 

Q. 

A. FQR CUUM 1, YES. 

Q. 

RIGHT. IT MIGHT BE MORE BUT IT ONLY REQUIRES TWO. 

AND CLAIM 2 REQUIRES THREE CYCI;ES OF AMPLIFICATION. 

CANDACE L. -CIS# OFFICIAL REPORTER, USDC, 415-431-6080 
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ARE YOU AWARE OF ANY CLAIM THAT REQUIRES MORE TfsApI 

FKREE CYCLES OF AMPLIFICATION? 

(PAUSE IN PROCEEDINGS) 

mil3 WITNESS: NO. 

(PAUSE IH PROCEEDfNGS) 

Q. 

PANET'S WORK -- OR, EXCUSE ME, TEIE PANET PAPER. 

(BY MR. PSGG) DOCTOR, YOU MADE S O B  REFERENCE TO DR. 

AND, AGAIN, I'D LIKE To REFER YOU TO PAGE 5220 OF THE 

PANET PAPER. 

(PAUSE IN FRUCEEDIIJGS) 

Q. 

DESCRIBED IN THE PARAGRAPH AT !I!HB TOP OF THE RIGHT-HAND COLUMN 

OF PAGE 5220 DESCRIBES A DIFFERENT TYPE OF AMPLIFICATION THAN 

THE TYPE OF mLIFICATION DESCRIBED IN THE REST OF THE PAPER; It 

THAT RIGHT? 

A. THAT'S CORRECT. 

(BY MR. F I G )  I BELTEVE YOU TESTIFIED THAT THE PROCESS 

Q. THEY'RE TWO DIFFERENT PROCESSES. 

A. TWO DIFf;*ERENT PROCFSSESr YBS. 

Q. 

RECOGNfZED THAT TWO D I F F % m  PROCESSES 

HERE. 

A. THAT'S CORRECT. 

AND SCIENTISTS OF ORDINARY SKIU IN 1984 W O U L D  HAVE 

BEING DESCRIBED 

Q* OKAY. AND THE OTIER PROCESS TVAT DR. PANET AND DR. m O W A  

P 
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A. THAT'S RIGHT. 

Q. 

SOME QUESTIONS ABOUT, 

I'VE PLACED OH TEIE EASEL A POSTER THAT I'M GOING TO A S K  YOU 

XR. FIGGZ I GUESS WfIEPJ MS. MORIYAMA GETS BACKr YOUR 

HONOR, WE'LL MARK THIS POSTER FOR IDEWSFICATIOBI AS A-182. 

THE COURT: A-182? IS !FHAT YOUR -- 
mR. FIGG: THAT'S THE NEXT. 

THE COURT: -- NEXT fN ORDER? 

OKAY. PINE, THANK YOU. 

(PLAINTIPF'S EXHIBIT A-182 

MARKED FOR IDENnFfCATfON) 

Q. 

SOMEWHAT SIMPLIFIED THINGS - 8  BUT DO YOU AGREE THAT THIS 

GENERALLY ILUJSTRATES THE PROCESS THAT DR. PANET DESCRIBES IN 

THE OTHER PARTS OF THE PAPER? 

(3Y BdR. F I E )  DOCTOR, I UNDERSTAND - I REALIZE THAT WE'VE 

A. YES, IT'S . . . IT'S CZIOSE. 

Q. THIS (INDICATING) WOULD BE THE TEMPLbTEt RIGHT? 

A. RIGHT. WEfrfi, TFIE WEOm THING IS TEMPLATE, BUT THAT W A S  THE 

SECTION HE W A S  INTERESTED LEI, 

18. 

WAS INTERESTED IN -- 
THIS SECTION HERE THAT BEGINS WITH A8 c# G fS SECTION 8 

A. THAT'S RIGHT. 

Q .  1- REPLICATING. 

CANDACE L. FRANCIS, OFFICIAL REPORTER, USDC, 415-431-6080 
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A. =T'S RIGHT. 

Q -  AND WAY HE mPLICATED IT WAS, FIRST, LINKED IT TO 

THIS LUNG SERIES OF T'S; RIGHT? 

A. THAT'S RIGHT. 

Q. 

A. RIGHT. 

AND THEN HE HOOKED THOSE T'S OMTO A CELLUIDSE PARTXCLE. 

IT WASN'T QUTTE IN THAT ORDER, BUT THAT WAS THE 

RESULT. 

Q. 

DID THINGS -- 
A. YEAH. 

Q. 

A. RIGHT. 

X HAY HAVE IT A WTTLE MIXED UP OW THE SEQUENCE IN WHICH EIE 

-- BUT THIS XS HOW HE ENDED UP. 

Q* OKAY. AND TKEN TO REPLICATE THIS SEQUENCE HE WAS INTERESTE 

IN, HE USED THIS PRSMER THAT'S ALL A'S; RIGHT? 

A. THAT'S RIGHT. 

Q. AND THAT PRIEIBR THAT'S AIL A'S WOULD STICK TO THIS SEafOPJ 

THAT'S AIL T'S, AHD THEM WHEN HE ADDS POLYMERASE, IT WOULD 

EXTEND OUT AND COPY THE PART HE W A S  INTERESTED IN; RIGHT? 

A. THAT'S CORRECT, YES. 

Q. 

SYNTHESIZED WOULD SEPARATE, AND THIS FIE COULD 0- H 3  COULD !E€EN 

RECYCLE AND DO MULTIPLE CYCUZS OF THAT. 

A. THAT COULD BE 'REUSED, YES. 

AND TIEN HE WOULD HEAT THIS, AND THAT PART THAT HE HAD JUST 

Q -  RIGHT. 

MOW, DO YOU HAVE AN WNDERSTANDING AS To THE RELATIVE 

CANDACE L. F'RANCIS, UFFICfaL RRPORTERJ USDC, 415-431-6080 
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EASE OR DIFFICULTY IN 1972, 

PRIMERS AS COMPARED TO PREPARING A PRIMER OF 10 OR 15 

NUCLEOTIDES TH&T HAD A DEFINED SEQUENCE? 

'?40 OF PREPARING THESE KINDS OF 

A. MJCHEASfER. 

Q. MWCH EASIER. 

A. (NODDING HEAD.) 

Q. SO IN TERMS OF ECONOMIZING0 LET'S SAY, ON THE EFFORTS OF THl 

ORGANIC ECONOMISTS IN DRo KHORANA'S mBDRAmRY, THIS PROCEDURE 

WOULD BE MUCH MORE ECONOMICAL WITH RESPECT TO THE PRI#ER THAN A 

PROCEDURE WHICH REQUf-S DEFINED PRImRSo 

A. YES, IT WOULD. 

Q. OKAY, NOW, REFERRING BACK TO PAGE 52200 AT THE TOP OF THZ 

THE REACTION MIX THAT T I E Y  USED FOR PUTTING THAT PRIMER ON THAT 

TEMPLATE. 

DO YOU SEE THAT? 

A. YES, I Do. 

Q. DO YOU SEE THAT THEY USED . . THEY USED THAT PULY(DA) 
PRIMER THAT WE%E TALKING ABOUT WERE. 

A. UH-HUH. YES. 

Q. AND Do YOU SEE THAT THEY USED a 1  PMOLES THAT'S PImOIIESi 

RIGHT -- OF THE TEMPLATE? 
A, LET'S SEE. TEMPXATE IS . . 

(PAUSE IN PROCEEDINGS) 

THE WXTNESS: YES. POINT -- I'M SORRY. YEAH. .1 

CNDACE f i e  FRMCfS,  OFFICIAL REPORTER, US=, 815-431-6080 
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PICOMOLE OF THE CEfiZIUIDSE-ATTACD TEMPLATE. 

Q. (BY MR. FIGG) RIGHT. 

NOW, PICOMOLE 15 . . . IS A VERY SMAU AMOUNT OF 

MATERIAL. 

A. (NODDING HEAD.) 

Q. UT'S m ON AND MAYBE x am RIELAT% THIS TO m o m  OF 

PRIMER: 

DO YOU SEE THEY USED ONE NMoflE -- WHICH f THINK XS 
NANOMOLE -- OF THE PRIMER? 

A. THAT'S RIGHT. 

Q. NOW, AM I C O m C T  THAT THERE ARE A THOUSAND PICOMULES IN A 

HANOMOLE? 

A.- THAT'S RIGHT. 

Q. 

DR. PANET USED WITH THESE PoLY(A) PRIMERS, WHICH WERE MUCH 

EASIER FOR am TO mm, WAS 10,000 TO ONE? 

A. T U T  APPEARS TO BE THE CASE HERE. OF COURSE, THIS IS -- 
NOT A PCR-TYPE REACTION. 

Q. NO. IT'S A DIFFERENT REACTION. 

A. DIFFERENT REACTION, YES, 

Q. 

A. UH-m. 

AMD IT WSES PRIMERS THAT WERE MUCH EASIER TO COME BY. 

(PAUSE 1 W  PROCEEDINGS) 

m- FIGG: THANK YOU, DWe SMITH, THAT'S A I L  

THE corn: TmNx YOU. 

m m a  Lm =CIS, O F F f C m  REWRm, U S E ,  415-431-6080 
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MR. PASAHOW: I HAVE JUST A FEW THINGS, YOUR HONOR. 

TIfE COURT: 'YES. 

I KAW YET TO BE AEtfiE TO IDENTIFY WHAT THE TERM "FEW" 

EIEANS, so . . 4 

HR. FIGG: I WAS JUST THINKXNG, THAT'S PROBABLY A 

PHRASE YOUc- HEARD BEFORE. 

THE COURT: WE=, AT LEAST WHEN SOMEBODY SAYS, "1 HAVE 

ONLY ONE QUESTION," 1 K N O W  WHEN TO CUT !lHEM UFF, BUT A PEW IS A 

LfTTIJZ HARDER. 

REDIRECT EXAMINATION 

BY m. PASAHOW: 

Q* DR* SMXTH, Do YOU STILL HAVE UP THERE THE LARGE EXiIX3fT MR. 

FIGG GAVE YOU WITH THE 1980 -- 1971 GRANT PROPOSAL r N  rw 

(PAUSE XN PROCEEDfNGS) 

THE WITNESS: LET'S SEE, THIS IS . . . 
Q. (BY MR. PASAHOW) EXHIBXT A-84. 

(PAUSE IN PROCEEDINGS) 

THE WITNESS: A-84, ?lES* 

(PAUSE IN PROCEEDINGS) 

Q. (BY MR. PASAHOW) AHD X ' U  ALSO SHOW Y W  IATER GRANT 

PROPOSAL FROM 1975, WHICH WE'VE MARXED AS EXHIBIT 8-159, 

NOW, THESE TWO ARE BOTH SUWISSIUNS CONCERMIPSG THE SAM] 

GRANT PROM THE NATIONAL CANCER IWSTITUTE; 1s THAT CcrRREcT? 

A- THEY'RE BOTH TO THE NATIONAL CANCER INSTITUTE, BUT ONE . . 
CAHDACE L* FRANCIS, OFFICIAL REPORTER, U S E ,  415-431-6080 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

1 4  

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

ONE fS SEVERAL YEARS LATER THAN THE OTHER ONE. 

Q. BUT THEY WERE BOTH FOR THE SAMB GRANT m E R t  IS THAT 

CORRECT? 

A. YES. YES, IT'S A -- RIGHT. ZT'S A LATER COWTIHUATI0PJ OF 

THE 0 0 THE SAME GRANT, YES. 

Q. SO WHAT MR. FIGG SHOWED YOU W A S  A 1971 REPURT THAT DR. 

KHORANA MADE CONCERNING THAT GRANT? 

A. TFiAT'S CORRECT. 

Q* AND WHAT WE LOOKED AT EARLIER, WHERE DR, KHORANA INDICATED 

HE WAS WHABLE TO GET EXTENSIVE OR COMPLETE REPLICATION OF THE 

STARTING DNA, THAT W A S  THE REPORT HE MADE IN 1975 ON THE SAME 

GRANT. 

A. THAT'S RIGHT. 

(PAUSE IN PROCEEDINGS) 

Q. (BY m o  PASAHOW) NOW, MR- FIGG AND YOU DISCUSSED A YOUNG 

PROFESSOR WHO YOU THOUGHT MIGHT, AIDNG WITH THE POST-DOC, BE fW 

THE CATEGORY OF THE ORDINARILY-SKILLED SCIENTIST IN 2974? 

A*  THAT'S RIGHT. 

Q .  S'W SORRY. 1984- 

WOULD THE -- THE YOUNG PROFESSOR HAVE A D f F F E m  VSEW 

THAN WE DISCUSSED OF WXAT THE KHORANA PAPERS THhT WE WENT 

THROIfGH m? THAT IS, WOULD TiIE YOUNG PROFESSOR IKTERPRET THE 

KLF,PPE ARTICLE DIFFERENTLY FROM THE -- THE POST-DOC WE 

CAWDACE L. FRANCIS, OFFICIAL REPORTER, U S N ,  415-431-6080 
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DISCUSSED? 

A. I DON'T THINK SO, NO. 

Q. WOULD THE YOUHG PROF'ESSOR INTERPRET THE PANET ARTICLE 

DXFFERENTLY FROM THE POST-DOC? 

A. f DON'T BELIEVE SO* 

WITNESS ' 

THE COWRT: OaJECTfON IS OVERRULED. 

YOU HAY ANSWER. AND YOUR ANSWER WAS? 

THE WITNESS: I DON'T 3ELIEVE THE= WOULD BE AEJY 

DIFFERENCE rN THEIR INTERPRETATIONS. 

Q. (BY m- PASAWOW) AND WOULD THE YOUNG POST-DOC HAVE A 

DIFFERENT INTERPRETATION OF THE NATIONAL -- I'M SORRY. 

WOULD THE YOUNG PROFESSOR HAVE A DIFFERENT 

INTERPRETATION FROM THE YOUNG POST-DOC OF THE NATIONAL SCIENCE 

FOUMDATXON PAPER? 

A- NO. 1 THINK IT WOULD BE VERY SIMILAR, YES. 

{PAUSE I03 PROCEEDXNGS) 

Q. (BY MR. PASAHOW) NOW, GOING BACX TO THE PARAGRWH IN KLEPP 

THAT WE'VE BEEN DISCUSSING a 0 

CYCLE? 

A. NO. IT -- IT NWZR MARES 2HE EXPLIkIT STATEMENT THAT 

CAHDACE L. FRUlCfS, OFFICIAL REPORTER, U S E ,  415-431-6080 
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SMITH-REDIRECT/PASAHoW 12-2706 

mu . . I~ZAT m y  OF THE PRODUCTS WOULD BE USED rM SUBSEQUENT 

CYCLES, 

Q* WOULD THE ASSISTANT PROF'ESSOR THAT YOU DISCUSSED WITH Mz. 

THERE'D BE DIFFERENCE. 

Q v  NOW, U2T SHOW YOU THE NATIONAL SCIENCS FOUNDATION G m T  

SECTION W E  DSSCUSSED. 

DOES THAT -ERE EXPLICITLY PROVIDE THAT THE PRODUCT 

OF ONE CYCLE IS TO BE USED AS TEMPLATE IN THE NEXT CYCLE? 

A, NO. 

Q. WOULD THE -- 

Q. WOULD THE ASSISTW PROFESSOR PIN0 IT ANY EASIER TNAN THE 

POST-DOC WE DXSCUSSED TO DO PCR BASED UPON WHATEVER INFORMATION 

COULD BE G W D  FROM THE NATIONAL SCIENCE FOUHDATION SECTION? 

A. I DON'T THINK THEY -- THERE WOULD BE ANY DIFFERENCE IN HOW 

THEY WOULD VIEW THAT. 

Q. HOW, WHEN MR, FIGG WENT THROUGH T'KAT W I T H  You# HE EIAb YOU 

ASSUME CERTAIN THINGS AND HAD THE MOLECULES MOVING A CERTAIN 

WAY, ANI) I'M TRYING TO FIND THE BISE TO THESE MbbECULES HERE. 

CANDACE L. FRANCIS, OFFICIAL REWRTER, USDC, 415-631-6080 
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SMITH-REDIRECT/PASA€3OW 12-1787 

HERE IT IS, 

(PAUSE IM PROCEEDINGS) 

Q. 

YOU UNDERSTAND TO BE DESCRIBED IN THAT NATIONAL SCIEHCE 

FOUNDATION GRANT, WHAT Do YOU ASSUME WOULD HAPPEN TO THE TWO 

TZMPWLTE STRANDS AND THE PRTKER? 

(BY MR. PASAHOW) NOW, IF YOU WENT THROUGH THE PROCESS THAT 

(PAUSE IN PROCEEDINGS) 

Q 4  

EfAPPrn? 

(BY BfR. PASAHOW) I GUESS WE'D START OUT BY -- WIiAT WOULD 

A. 

FIRST STEP IS TO SEPARATE THE STRANDS, 

WELL, AS HE DESCRSBES IT IN THZ GRANT APPLICATXOH THm, THI 

(PAUSE I# PROCEEDINGS) 

THE WITNESS: I NEED THE POSTER fN F'RONT OF ME HERE, I 

GUESS 

Q. (BY m. PASAHOW) LET lylE SEE IF I CAN m G E  THAT. 

CAN YOU SEE XT IF f SET IT HERE? 

A. YES. THAT'S GOOD. 

ALL RIGHT. THE FIRST STEP WAS SIMPLY TO DENATURE 

m E  . . . T€lE DOUBLE-STRANDED TEMPSATE IN THE PRESENCE OF' AN 

EXCESS OF P R Z m *  

Q. so m m w n  BE PRIMZRS IN HERE AS WELL. 

A. THAT'S CORRECT. 

Q 4  OKAY. 

A. NOW, z DON'T mirm WE rn TELL ANYTHING ABOUT WHAT WOUL, 

BCTUAUY BE THE FINAL RESULT OF THAT wrmm KNOWING ABOUT 

CANDACE L4 =CIS, OFFICIAL REPORTER, USDC, 415-431-6080 



Q. 

To EACH OTHER? 

A. I DON'T THINK YOU'D GET A M E A S W f 3 E  m C T I O N .  

0. 

WILL YOU GET ANY EXTENSION IF THESE TWO TEMPLATES MCAmACH 

NOW, -KING AT TfIE -- THE THIRD OF THESE ITEMS WE'VE BEEN 

CAEJOkCE L, F'RWCfS ,  OFFICIAL REPORTER, USDC, 415-#31-6080 

SMITH-REDIRECT/PASAHOW 12-1788 

CONCENTRATIONS OF THE PRSMERS, A3SOWTE CONCENTRATIONS OF THE 

TEMPLATE, T W  RATES OF -- HOW MUM TIKE YOU WOULD A L L O W  FOR 

THESE THINGS, TIE RATTO OF THE TWO. 

DIFFERENT FACTORS TOTALLY UNSPECIFIED HERE, SO . . . I DONp'l: 

THINK YOU CAN READ THAT AND =OW EXACTLY WHAT XAPPENED. 

Q. NOW, YOU -- 

I THINK ALL OF THOSE 

A. BUT -- BUT I MADE THE A S S ~ I O N S  THAT MR. pxw W I S ~ D  ME TC 

MAKE. 

Q. NOW, YOU DISCUSSED SO-ING CAIJSD -LATE RE-AIWEALING. 

WOUxlD DOES THAT BEEAN? 

A. TEMPLATE R E - W E A L I H G  WOULD BE SIMPLY THE COMING BACK 

TOGETHER OF THE TWO SEPARATED TEMPLATE STRANDS- 

Q. SO THESE TWO M N G  PIECES COME BACK 'IyK;ETHER. 

AND WHAT HAPPENS TO THE PRIMER? 

A. 

STRANDS, IT WOULD VERY LIKELY BE DISPLACED BECAUSE THE STABILIW 

W E  PRIMER WOULD -- IF IT =RE ATTACHED TO ONE OF THOSE 

OF THE LONGER STRUCTURE IS MUM GREATER. 

IF THE PRIXER WERE NOT ATTACHED IN THE FSRST PLACE, 

THEN THE TWO STRANDS WOULD JUST COME BACK TOG-. 

Q* SO CAN 0- CAN ONE OF m S E  OFF ONE OF THE IDMGER ONES? 

A. NO. 
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SMITH-REDIR€C!T/PASAHOW 12-1789 

IDORING AT I19 THE PANET ARTICLE, DOES THE PARAG- THAT 

BEEN REFERRING TO OR, I SHOULD SAY, THE PORTION OF THE PARAGRAPH 

WE’VE BEEN REFERRING TO IN ‘ISIE PANET ARTICLE EXPLICITLY 

INDICATE THAT THE PRODUCT OF ONE CYCLE SHOULD BE USED AS 

TEMPLATE XN WLTER CYCLES? 

A. IT SAYS NOTHING AWUT IT. 

Q. AND DO YOU THINK THE ASSISTANT PROFESSOR 0- IFYPOTHETICAI 

ASSISTANT PROFESSOR IN 1984 WOULD BE MW BETTER ABLE THAN THE 

HYPOTHETICAL POST-DO-ORAL F E W W  TO USE THE INFORMATION IH THE 

PANET ARTICLE AS A GUXDE FOR DOING PCR IN 1984? 

A. 1 DON‘T THINK HE’D BE ANY MORE SUCCESSFUL. IH FACT, I THXNR 

EITHER ONE OF THEM, READSNG THIS pbREL5;RApH HERE, WOULD BE 

DISCOURAGED FROM EVEN TRYING IT* 

Q. NOW, YOU INDXCATED, WHW YOU WERE DISCUSSING THE KLEPPE 

ARTICLE WITH MR. FIGG, THAT -PPI3 HADE IT CP;EARER THAN DID THE 

NATXONAL SCIENCE FOUNDATION PAPER THAT, “AFTER THE FIRST 

C Y C U  . . . THE WHOLE CYCLE WOULD BE REPEATED, THERE BEING ADDEE 

ESZRY TIME FRESH DOSE OF ENZYME.” 

A. YES. AND 1 INTERPRET THAT TO MEAN m T  THEY’RE ADDING JUST 

FRESH DOSE OF ENZyEaE, NOT -- NOT ADDITXOHAL PRIMER, BECAUSE, IN 

TIiB FIRST CYCLE, TH&Y KENTION THE PRESENCE OF A SUFFICIENTLY 

U F l G E  EXCESS OF APPROPRIATE PRIMER, AMI) THEN THE ADDITION OF THI 

ENZYME. 

IN THE . . WHEN THEY TALK ABOUT REPEATING WHOLE 

THEY’RE S P E C X F I U Y  S A Y I N  ONLY ADD FRESH EIJzm, So 

CANDACE L a  FRANCIS, OFFSCZAL REPORTER, WSM:, 415-431-6080 
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TIIAT IT'S VERY CLEAR RERE m T  YOU WOULD BE WSXNG UP 

AND THAT WOULD DISFAVOR SUBSEQUENT SUeCESSFUL REACTIONS. 

PRIMER, 

Q. 

DOES THE KLEPPE PAPER PROVIDE ANY MORE INFORMATION ABOUT THE 

APART FROM TELLXHG US THAT WE ADD ENZYMZ FOR THE NEXT CYCLE, 

SECOND CYCLE THAI4 DOES THE NATIONAL SCIENCE FODNDATlON GRANT 

PROPOSAL? 

A. NO. 

Q. THERE WAS SOpllE DISCUSSION OF !PHI3 MEDICAL RESEARCH CENTER 

LABORATORY IN CAMBRXDGE, THE MRC L A W ~ T O R Y .  

A. YES- 

Q. AND THAT'S THE KRC LABORATORY OF HOLECUXJUt BIOLOGY? 

A. f THINK IT WAS, YES. 

(WfTNESS EXAMINES DOcvpfENT.) YES. 

Q. THAT'S WHERE MR. HONG W A S ,  TEfE AWTHOR OF TWO OF THOSE PAP= 

THAT MR. FfGG REVIEWED WITH YOU? 

A- THAT'S RfGEPT. 

Q* WHAT IS THE REPUTATION OF THAT LABORhTURY? 

A. IT"$ -0 IT HAS A OUTSTANDING INTERNATIONAL REPUTATfON~ 

ONE OF THE VERY BEST PLACES IN THE WORID- 

(PAUSE IN PROCEZDINGS) 

Q. (BY PASAHOW) NOW, YOU INDICATED TO PIGG THAT THERE 

IS A DOUBLE-STRANDED SEQUENCING METHOD THAT IS NOT ONE 

DISCUSSED IN THE WALIAC'E ARTICLE OR IN THE HONG AR!FICU THAT €W 

COME To BE USED. WHAT IS THAT DOUBU-STRANDED SEQUENCIHG 

CANDACE L. FRANCIS, OFFICIAL REPORTER, USDC, 415-431-6080 
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A i  OKAY. flET HE m Y  AND EXPLAIN IT HERE: 

IT'S -- THIS IS THE CHEN AND SEEBURG, WHICH EMPLOYS 

CIRCULAR DNA MOLECULES RATfIER THAN ONES THAT YOU CAUGHT AWD 

OPENED UP INTO WEFAR WOLECULES. 

NOW, fF YOW HAVE CIRCULAR MOLECULES, TWO DNA 

STRANDS ARE INTERTWINED SUCH TWAT EVEN WHEN YOU IEEAT AND 

SEPARATE THE STRANDS, THEY DON'T REALLY COHE APART IN THE 

SOUJTION. THEY CAN'T Corn APART LIKE THAT (INDICATING). 

THEY -- IF ~ Y J R E  DOING m a  TH~T (INDICATING), THEY 

JUST C O m  APART ABOUT THAT WCX (ZNDICATING) AND THEN THEY 

JUMBLE AROmD. 

THE: BASES ARE NO U N G E R  MATCHED IN A CONPLEMENTARY FASHION. 

AND THEN WHEN YOU UWER 2HE TEMPERATURE, OR -- 

THE TWO CIRCLES SIXP OUT OF REGISTER, SO THAT 

GENERALLY, IT'S DOME W I T H  AwcALf -- WHEN YOU BRING IT EACK TO 

NORWLL NOW-DENATURED CONDITIONS, THE TWO CIRCLES ARE WOW OUT OF 

REGISTER AND !L%EY'RE =KED OR COLLAPSED INTO THAT D E N A m D  

STATE SO THAT YOU DON'T HAVE TO WORRY Awy MORE IN THX COURSE OF 

A NORHAL REACTION, EVEN AN HOWR'S REACTION AT ROOM TEMPERA- 

OR 20 -- 37 DEGREES, WHERE ONE NO-Y RUNS THESE - . . 
SEQUF,NCfNG REACTIONS. 

SO YOU ESSENTIALLY REMOVE THE POSSIBIEITY OF THE 

TEMPLATE STRANDS RE-ANNEALING. 

AHD, TO WY XBOWLEDGE, M O S T  EVERYONE IS USING THIS 

PROCEDURE. I USE IT IN MY OWN LABORATORY EXTENSIVEL%. XT'S ON 

OF OUR MWOR SEQUENCING METHODS NOW. AND AT U T  TWO I 

CANDACE L. FRANCIS, OFFICIAL MmRTER, USDC, 415-431-6084 
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OWR DEPARTMENT USE IT ALL THE TIME. 

Q .  

A. 

TfsE INGREDIENTS. IT'S -9 I REFER TO IT AS THE SLIP CIRCLE 

METHOD, BUT OTHER PEOPIlE USE OTHER -- OR THE CHEWSEEBURG. 

Q. THE CHEN-SEEBURG? 

A. YEAH. 

Q. 

IS THERE A NAME THAT THAT METHOD GOES UNDER? 

WELL, YOU -- HOW YOU CAN BUY KITS, YOU KNOW, THAT HAVE ALL 

WHY IS IT CIULED THE MEN-SEEBURG? 

SMITH-REDIREff/PASAHOW 12-1792 

A. WELL, THOSE WERE THE FIRST PEOPfrE TO DESeRIBE ST, AS FAR AS I 

I -- 
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(LAUGHTER) 

Q. (BY MR. PASAHUW) CAN YOU DIG IT OUT FOR HE, PLEASE? 

A, YES, I HAVE IT HERE. 

(PAUSE IM PROCEEDINGS) 

Q. (BY MR. PASAHOW) HAVE YOU GOT THZ SECTION ON PAGE 5,2211 

THAT HR. FIGG REFERRED YOU TO? 

A. THE . . . AT THE TOP OF THE LEFT COLUMN TH-? 

Q. YES. 

A. YES. 

Q. NOW, IN THE CALCULATION OF THE MOLES OF P32fMER, FIGG 

REFERRED TO THE FACT THAT IT IS GIVEN 

A. YES, I SEE. IT'S fPJ NUCLEOTIDES. I DIDN'T REALIZE THAT. 

SO THAT WOULD TEND TO GIVE A MUCH -- EXPRESSED THAT WAY, ONE 

NANOMOLE IS ACTUALLY QUXTE A BIT LESS IN TERMS OF FULL-LENGTH 

HOrnCuLES 

Q. 

A. SO IF . . IF YOU TOOK A QUANTITY OF THIS PRIMER AND THEN 

SIMPLY, INSTEAD OF #EASURfMG THE NUMBER OF WHOLE MOLIECULES, YOU 

3REAK IT DOWN TO ITS SEPARATE m E S ,  AND THEN TELL HOW MANY OF 

THE TOTAL BASES YOU HAVE -- IN OTHER WORDS, IF IT WERE 100 XN 

WHAT DO YOU MEAN IT'S GIVEN IN NUCUZOTIDES? 

m G T H ,  THEN INSTEAD OF ONE HANOMOLE OF NUCLEOTIDES, IF 

YOU WANTED TO EXPRESS IT IN TERMS OF THE INTACT MOLECULE, IT 

WOULD BE 100TH THE AMOUNT, WHICH WOULD BE THEN 1OOTH OF A 

NAN0MOI;E OR 10 PICOMOLFS, WHICH, FOR EXAMPLE, WOULD BE A 

HUNDRED-FOLD EXCESS. 

CANDACE L. FRANCIS, OFFICIAL REPORTER, USDC, 415-431-6080 
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HOW, WE WN'T e IT DOESN'T SAY THERE WHAT THE 

m G T H  IS. IT COULD BE UP TO 180 IN IJMGTH, OR A HUNDRED AND -- 
WE=, XT COULD BE VERY LIRRGE. IT COULD BE VERY W E .  

Q. 

AND -0 

THE POINT IS, YOU'D HAVE TO FIGURE OUT WHAT THE m G T H  W A S  

4. 

2. 

I'HE PRIMERS TO TEMPLATE? 

A. THAT'S RIGHT, YES. YES. 

I'D HAVE TO KNOW WHAT THE LENGTH W A S ,  YES. 

AND THEN THERE'S A CALCULATXOH YOU DO TO FIND THE RATIO OF 

SO, FOR EXAMPLE, IF IT -- IF I KNEW IT WAS 1,000 IN 

m G T H ,  THEN IT WOUfrD BE A 1O-FOLD EXCESS OVER THE TBMFLATE. 

Q. 

WITNESS WHEN WE HAVE BYORE TI=. 

A. YES. 

MAYBE W E  CAN DO THAT CAUULATION SOMETfHE WITH ANOTHER 

m. PAsmow: THAHK YOU, 

THE WITMESS: ALL RIGHT. 

THE COURT: FIGG. 

RECROSS-EXAMINATION 

BY MR. F I G :  

Q. DR* SMITH, f THINK WE AGREED THAT THE SEQWEMCfNG OF 

DOUBLE-STRANDED DNA, A§ DESCRIBED IN THE HOHG PAPERS AND THE 

WAWtACE PAPER AND THE MESSING PAPER, DID WORK. 

A. 

GAVE. 

Q. YEAH. 

THEY D I D  WORK, YES, ON THOSE SPECIFIC EXAMPLES TRAT THEY 
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AND THEY -- THEY WEREN'T Awt WORKXHG ON THE SAME 

EIOIIECUZIE. THEY WERE-WORKING ON DIFFERENT -- 
1. THAT'S RIGHT. 

2. -- DIFFERENT THINGS. 

R. YES. 

Q. 

A. THAT'S CORRECT. 

Q. AND IF 

AND EACH CASE DESCRI3ED, THEY '.DID GET POSITIVE RESULTS. 

TEMP-= STRANDS HAD CUME BACK TOGETHER IN THOSE 

REACTIO~JS AND PREVENTED THE PRXMER FROM ANNEALING, THEY WOULD 

NOT HAVE GOTTEN POSXTIVE RESULTS; WOULD THEY? 

A. YES. I DIDN'T ZlOOK EXACTLY HOW FAR THE EXTENSION W A S ,  1 

BEAN, IF IT WENT A HUMDRED AND THEY GOT GOOD SEQUENCE FOR A 

HUNDRED, HOST PEOPLE WOULDN'T FIND IT VERY USEFUL 

Q. WEU, NOT -- PERHAPS NOT FOR SEQUENCING, BUT A HUNDRED 

WOULD CERTAINLY FAIL WITHIN CLAIH 1 OF THE '202 PATENT; WOULDN' 

IT? 

A. 

EXAMPLES, CLEARLY THE EXTENSION DID OCCUR. 

Q. 

HUNDRED. 

A. 

Q. OKAY. 

A. -- ACTUAL GELS. 

YEAH, BUT -- YOU'RE CORRECT THAT, IN THOSE SPECIFIC 

AND YOU WOULDN'T DOUBT THAT THEY GOT EXTENSION OF AT LEAST 

WELL, I'D HAVE To IDOK AT THE -- 

f DON'T WIISK THEY PU3IZSmD WITH ANYTHING ma 
m S S  THAN THAT, THOUGH, 

CAZJDACE f;. FRANCIS, OFFICI& REmRmR, USDC, 415-431-6080 
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SMITH-RECROSS/FIGG 12-1796 

(PAUSE IN PROCEEDINGS) 

Q. (BY MR, FIGG) DOCTOR, YOU REFERRED TO TIE CHEN AND SEEBURG 

PROCEDURE. 

A. UH-HUH. 

MR. FIGG: M D  . . . IF IT'& OKAY WITH COWSEL, I'U 

SHOW DR. srnm A COPY OF THE CKEN AND SEEBURG PAPER. I THINK 

IT'S BEEN HARKED AS EXHIBIT R-152 AND HAS BEEN ADMITTED XHTO 

EVIDENCE ALRIEADY, 3UST M EXPEDITE THINGS, 

THE COURT: YES. 

MR. PASAHOW: I'M PREPARED TO RELY OH THAT 

REPRESENTATION. 

m. FIGG: OKAY. 

Q. 

TO? 

A. YES, IT IS, 

THAT IS THE CHEN AND SEEBURG PAPER THAT YOU WERE REFERRING 

Q. COULD YOU TURN TO PAGE 166 OF THAT PAPER, 

(PAUSE fl PROCEEDINGS) 

Q. (BY HR. FIGG) DO YOU AGREE THAT BOTH F I E  . . COUAPSED 

DNA METHOD THAT YOU WERE REFERRING TO AND HEAT DENATU'RZNG ARE 

DESCRIBED XN THE PARAGRAPH ON THE LEFT-HAND M m  ABOm 

DDWN? 

A, OKAY. THEY'RE USING TWO SEPARATE MEANS FOR DENATURATION, 

ALKALI AND HEAT. THESE ARE THZ TWO MUST -- 
Q. -RIGHT. 

CANDACE L. FRANCIS, OFFICIAL REPORTER, USDC, 415-431-6080 
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SMITH-RECROSWFfGG 12-1797 

A. -0 COElMONLY USED mTHODS, THAT'S RIGHT. 

Q. 

DOUBLE-STRANDED DNA; RIGHT? 

AND fN THAT SECOND KETHOD, THEY T W K  A PIECE OF CfRCUIAR 

A. THAT'S RIGEFT. 

Q* AND THEY COOKED IT WITH Aw EHZYME AND MADE IT A LINEAR PIECE 

A. WELL, WAIT A M r m  NOW. 

[PAUSE IN PROCEEDINGS) 

THE WITNESS: OH, YES. LINEAMZED . . . OKAY. TizEY 

USED LmEARXZED OR CO-VAI;ENTLY CWSED CIRCULAR DNA IN THAT 

SECOND PART. 

Q -  (BY =* FXGG) UH-HUH. LWD WHEN THEY USED LINEARIZED, 

THEY . . THEY ADDED PRIMER TO THAT. 

A. UH-HUH. 

Q. THEY HEATED IT TO A HUNDmD DEGREES CENTIGRADE FOR THREE 

MIWUTES; RIGHT? 

(PAUSE IN PROCEEDINGS 1 

THE WITNESS: THREE MINUTES, YES. 

Q. (BY MR. FIGG) ANI) THEN THEY QUICK COOLED ET ON ICE. 

A. THAT'S RIGHT. 

Q1 AND THEN THEY USED THAT PRODUCT fH THE SEQUENCING REACTION 

THAT USED PRIMER EXTENSION. 

A. THAT'S RIGHT. 

Q. AND THEY GOT POSITIVE RESULTS W I T H  THAT PROCEDURE; DIDN'T 

THEY? 
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