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UNITED STATES DISTRICT COURT 

NORTHERN DISTRICT OF CALIFORNIA 
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TUESDAY, JANUARY 22, 1991 8:15 A.M. 

(OPEN COURT, JURY PRESENT:) 

THE COURT: GOOD MORNING -- 
MR. FIGG: GOOD MORNING, YOUR HONOR. 

THE COURT: -- COUNSEL. ‘< 

GOOD MORNING, MR. PASAHOW. 

MR. PASAHOW: WOD MORNING, YOUR HONOR. 

THE COURT: GOOD MORNING, LADIES AND GENTLEMEN. 

AT LAST, WE ARE TOGETHER AGAIN. I’M GOING TO KEEP THIS 

GROUP TOGETHER, NO MMTER WHAT, FOR THE REST OF THIS WEEK, 

BECAUSE -- AS S m D U m D ,  ALBEIT THAT =RE’S NOT MUCH LEFT OF 

THE WEEK BECAUSE OF YESTERDAY BEING A HOLIDAY. 

SO 1 DON‘T KNOW WHAT YOU’VE WORKED OUT, IF WE HAVE A 

PROBLEM TODAY, f’U LET YOU KNOW. 

INTO THIS BUILDING OR SOMEWHERE ELSE, SO WE CAN COHPLETE TIIE 

BUT WE‘RE GOING TO EfTHER CEI: 

CASE. 

OKAY. YOU MAY PROCEED. 

MR. FIGG: THAlJK YOU, YOUR HONOR. 

YOUR HONUR, WE CALL DR. RVTH KUPPE. 

THE CLERK: PflEASE RAISE YOUR RIGHT HAND. 

RUTH KLEPPE AATVAAG, PLAINTIFF’S WITNESS, SWORN 

THE CLERK: PLEASE TAKE THE STAND. 

PLEASE STATE YOUR FULL NAME ANZ) SPELL YOUR LWT NAME 

FUR THE COURT. 
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THE WITNESS: MY NAME IS RUTH KISSEL KLEPPE MTVAAG. 

AND TO SPELL THE LAST NAMES, THAT IS TWO WORDS, KLEPPE, 

K-L-E-P-P-E SPACE -- 
THZ CIERK: COULD YOU PLFASE -0 

THE WITNESS: -- A-A-T-V-A-A-G. 
DIRECT EXAMfElATION 

BY MR. F I G :  

Q. GOOD MORNING. 

A. GOOD Momme, YOUR HONOR. 

THE COURT: GOOD MORNING. 

Q .  (BY MR. FIGG) YOU JUST USED THE NAMF, m P P E  AATVAAG, I 

BELIEVE. 

A. YES. I JUST RECENTLY REMARRIED TO TORVfL (PHONETIC) 

AATVAAG AND SINCE ALL MY E m ,  I USED RUTH KLEPPE, AND SINCE 

I -- IN ALL MY PROFESSIONAL LIFE, I USED mPPJ3, I DECIDED TO 

USE THE NAME -- USE THAT NAME PROFESSIONALLY FOR THE REST OF MY 

DO YOU USE A DIFFERENT NAME PROFESSIONAlLY? 

LIFE 

Q. OKAY. SO I'LL CALL YOU DR, KZ;EPPE. 

A. YES, P m E  D o e  

Q. OKAY. NOW, WE'VE A IDT OF REFERENCES DURING THIS CAS: 

TO A KL;EPPE PAPER. ARE YOU THE KLEPPE THAT'S REFERRED TO ON TH 

A. NO. THAT WAS -- 
Q. WHO IS THAT? 

A. THAT W A S  EIY LATE HUSBAND, DR. K J E U  m P P E .  I AM THE R. 

CANDACE L, FRANCIS, OFFICIAL RESORTER, WSDC' 415-131-6080 
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KLEPPE, THE THIRD. 

Q. THE THIRD AUTHOR. 

A. YES. I'M NOT THAT IMPORTMT. 

(LAUGHTER) 

Q. [3Y HR. FIGG) DR. a P P E ,  COULD YOU PLEASE DESCRIBE YOUR 

EDUCATIONAL BACKGROUND FOR THE JURY. 

A *  YES. I GOT ALL MY F O m  EDUCATION AT THE UHXVERSITY OF 

BERGEN. I STARTED WIm SCfENeE, WEPrr ON TO GRADING (PHONETIC) 

SCHOOL WHERE I TOOK Brommmsmy. 

GRADING (PHONETIC) SCHOOL IN NORWAY TAKES ABOUT TENZE 

TO FIVE YEARS, DEPENDING DM THE SUBJECT, BIOCKEMISTRY BEING ONE 

OF THE LONGEST, SO 1 WAS W S E  TO 12 YEARS. 

THE SU T OF MY THESIS WAS RNA, DNA; !PHAT IS, I 

W A S  LX)OKfNG INTO RUS-INFE-D BA STOPPED MAKING THE 

RNA AND STARTING MAKE V U I N G  THEMSELVES. 

MY SUPERVISOR OR ADVISOR WAS DR. NTGARD (PHONETIC), AND 

HE HAD JUST RETURNED FROM THE UNITED STATES WHERE HE HAD DONE 

HYBRIDIZATION WORK: THAT IS, TO SEE HOW DNA M D  RNA COULD STICK 

TOGETHER rM TRUE EYBRIDS, AND YOU HEARD A CALL T A ~  ABOUT TEIE 

DIFFERENCE BETWEEN A TRUE HYBRID AND THIS. 

SO I W A S  VERY EARLY VERY INTERESTED IN DNA AND RNA. I 
Q. YOU MENTIONED THE UNXVERSITY OF BERGEN. WHERE fS THAT? 

A. OH, BERGEN IS IN NORWAY. IT'S ON 'MIE WEST COAST OF THE 

COUNTRY. 

THE UNIVERSITY OF BFiRGEN, AND THIS YEAR WB HAVE ABOUT 14,000 

AND WE HAVE THE SECOND URGEST UNlVERSITY IN NORWAY, 

CANDACE L a  ?'RANCIS, UFFICLJIZ REPORTER, WSDC, 415-431-6080 
--". . -- 
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Q. DID YOU CONTINUE YUUR STUDIES AFTER OBTAXWZXNG YOUR GRADUATE 

DEGREE IN NORWAY? 

A. YES. I OBTAINED MY DEGREE IW '68, AND I HAD -Y APPLIED 

FUR THE POST-DOC IN DR. KHORANA'S LABORATORY IN MADISON, 

WISCONSIEJ, AHD I WAS mCKY ENOUGH TO ACeEPTED AS T H E  POST-DOC 

STUDENT IN THAT UNfVERSITY. 

Q. WHY D I D  YOU APPLY FOR A POSITIOLJ IN DR. KHORMA'S 

LABORATORY? 

A. AS I TOLD YOU, I ALREADY GOT IWTERESTED IN RNA SYEPTHESIS, 

AND AT THAT TfXE, DR. XHORANA'S IABORATORY W A S  THE HOST FAMOUS ' 

PLACE WHEN IT COMES TO NUCLEIC ACIDS. 

ALSO, MY SUPERVISOR, AS I TOLD YOU, DR. HYGARD, WAS 

VERY MUCH IMPRESSED WITH KEiORANA, AND, IN FACT, HE WAS ONE OF 

THE PEOPLE WE0 PROPOSED HIM FOR HIS NOBEL PRIZE. 

AND THIRDLY, IN KHORANA GAVE A TALK IN NORWAY, 

AND -- ABOUT THE WORK HE HAD DONE TllEN, ON THE GENETIC CODE. 

AWD, THIRD (SIC), I MUST ALSO ADMIT THAT MY HUSBAND AT 

THAT TIME, DR. KJELL KLEPPE, ALSO W-D AT KHORANA LAB. SO 

1 HAD LOTS OF REASONS TO GO THERF,. 

Q. HOW IA3NG WERE YOU A POST-DOCTORAL FELLOW IB DR, KEIORAHA'S 

LAB? 

A. CLUSE TO THREE YEARS. 

Q. AND THAT BEGAN IN 19 -- 

I A. 1968, IN THE FALL OF ' 6 8 .  

CANDACE L. FRANCIS, OFFICIAL REPORTER, USDC, 415-431-6080 
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Q* AND YOU LEFT I N  1970. 

A. YES. 

Q. AND YOU RFZWRNED To THE WHIVERSITY OF BERGEN IN 1970; IS 

THAT CORRECT? 

A. YES. IN 1970, WE BOTH RETURNED TO BERGEN, AND T GOT A 

FOSITION AS AN ASSISTANT PROF'ESSOR AT THE MEDICAL SCHOOL fW THE 

DEPARTMENT OF BIOCHEMISTRY. 

Q .  WHAT SUMECTS DID YOU TEACH AT THE UNIVERSITY OF BERGEN 

AFTER RETURNING? 

A. I TAUGHT MOST -- MOSTLY BIOCHEMISTRY, BUT TO THE MEDICAL 

STUDENTS AND THE STUDENTS OF SCIENCE, AND SO IT WOULD BE A *  

BORDER SUBJECT, PURE BIOCHEMISTRY, TT WOULD BE MORE LIKE 

MOLECULAR BIOLOGY, CELL 3IOLXK;Y, AND WE ALSO HAVE TO TEACH SOME 

CHEMISTRY. 

Q. 

POLITICAL AFFAIRS. CAN YOU JUST VERY BRIEFLY DESCRIBE mOSE 

I UNDERSTAND THAT YOU'VE ALSO BEEN ACTIVE IN CIVIC AND 

ACTIVITIES FOR THX JURY- 

A. I THINK IT'S HARD TO Do BRIEFLY BECAUSE IT HAS BEEN MORE ANI 

MORE OF MY OCCUPATION. 

BUT IT STARTED OFF XW THE MID-'70'S WHEN I W A S  GEXIECTEI 

AS A MEMBER OF THE BOARD OF THE MEDICAL SCHOOL. f WAS 

ELECTED To REPRESENT THE WHO= FACULTY IN UNIVERSITY SENATE, A 

POSITION WHICH I HAD FOR SIX YEARS. 

AND I W A S  APPOINTED BY !IWE MINISTER OF EDUCATION TO SI! 

ON DIFFERENT ROYAL C m I S S I O N S ,  WHICH WERE TO LOOK INTO AND M?LKl 

CANDACE L. FRANCIS, OFFICIAL REPORTER, USDC, 415-431-6080 
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POLICY FOR THE HORWEGIAPJ EWCATIUN SYSTEH. 

AND P WAS ALSO A MEMBER OF A NATIONAL BOARD OF FIVE WFiU 

HAD TO DO WITH ALL THE FINANCING OF THE NORWEGXAN STUDENTS, 11 

AND UPWARDS. 

AND FINALLY, I WAS ELECTED To BE A MEMBER OF THE 

REGIONAL PARLIAMENT, AHD AT THAT TIME I SERVED AT TEE CDHMI7TEE 

ON THE ENERGY AND INDUSTRY. 

SO TO SUMK&RIZE IT, I GOT MOR3 AND MORE INltEmSTED IN 

RESEARCH AN9 EDUCATION AND POLITICS, AND I SHOULD SAY LESS THAN 

RESEARCH 

Q. YOU'VE REFERRED TO -- TO YOUR LATE H U S M D ,  DR. K f E U  + 

KLEPPE. I UNDERSTAND KE W A S  ALSO A SCIENTIST. 

A. YES. HE WAS AN EMINENT SCIENTIST. 

Q. 

A. THAT W A S  MOSTLY ENZYMOLOGY AND ENZYMES, AND INSTRUCTOR OF 

WHAT WAS H I S  SCIENTIFIC BACKGROUND? 

WHICH ENZYMES wmm HAD TO DO WITH NUCLEIC ACIDS AND ALSO THE 

STRUCTURES OF NUCLEIC ACIDS. 

Q. WAS HE FORMALLY TRAIMZD IN SCIENCE? 

A. OH, YES, VERY MUCH SO. AFTER BACHELX)R OF SCIENCE IN NORWAY, 

HE GOT AN AMERICAN STIPEND AND WENT TO THE mnmsrrn OF 

NEBRASKA WHERE HE DID H I S  PH.D. flJ BIOCHEHISTRY. 

AND AFTER THAT, HE WENT AS A POST-DOC TO CAMBRIDGE, 

ENGLAND, FOR TWO YEARS, THEN RETURNED TO NORWAY, AND F I H U Y  HE 

GOT A POSITION AS ASSISTANT PROFESSOR AT THE WNfVERSITY OF 

BERGEN, SAME DEPARmNT WHERE 1 W A S  A GRADUATE STUDENT AT. THAq 

CANQACE L, FRANCIS, OFPICIAL~fLEPORTE2, USDC, 415-431-6080 
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WAS IN '66. 

Q. AND WHEN YOU WENT TO DR. KHORANA'S ==WRY IN '68, DID 

DR. WELL KLEPPE AIS0 GO TO DR. XHORANA'S LAB THEN? 

A. YES, HE DID. 

Q. UH-HUH. WHAT WAS KJELL KLEPPE'S SCIEPPTIFIC SPECIALTY? 

A. 

Q. W€i-XUH. 

1 

I THINK I TOLD YOU THAT W A S  &ZYMOlDGY. 

A. HE WAS VERY, VERY GOOD m E N Z Y M O ~ G Y .  

Q .  AND HOW LxlNG D I D  =ELL m P P E  WORK XN DR. KHORANA'S 

LABORATORY? 

A. THAT FIRST PERIOD W A S  THE SAME AS MINE. WE STARTED fN,'68 

AND WE RETURNED 3OTH TO NORWAY IN THE LATE S m R  OF 1970. 3UT 

THEN HE WENT BACK FOR TWO OR =E MONTHS EACX TIME, BOTH IN '72 

AND IM ' 7 4 .  

Q. D I D  . . . AFTER THE TWO OF YOU RE!TURMlD TO BEXGm IN 1970, 

DID KJELL m P P E  AXSO RESUME A FACULTY POSITION THERE? 

A. YES. HE STARTED OUT -- WHEN -- W E N  HE CAWE TO THE 

UNIVERSfTY IN ' 6 6 ,  HE WAS APPOINTED AN ASSISTANT PROFESSOR, AND 

THEN HE WAS ASSOCIATE, AND THEN LATER ON HE =CAME TRUE 

PROFESSOR, AND THAT MUST HAVE BEEN IN - . - XN THE BEGXMHING OF 
TNE ' 70 's .  I CAN'T EXACTLY REMEMBER WHEN. Wrr IT W A S  I# THE 

DEPARTMENT OF BIOCHEMISTRY, XN THE MEDICAL SCHOOL, 

Q. UH-HUH. f UNDERSTAHD THAT DR. KJEm m P P E  PASSED AWAY A 

FEW YEARS AGO? 

A. YES. IN THE SUPWER OF " 8 8 ,  BN51 . . . YES. DR. KHORAHA 25 
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W A S  -- AND HIfS WIFE W A S  0- WAS WITH ME BY THAT TIME. 

CAN YOU ACQUAINT THE JURY WITH HOW THE IAWRATORY W A S  

ORGANIZED AT THAT TIME WHEN YOU JOINED. 

A. YES, I WOULD LIKE To. 

IT WAS MAINLY ORGANIZED -- THlZ PHYSICAL ORGANIZATION IS 

NOT IMPORTANT, BWT !!?HE SCIENTIFIC PERSONNEL W A S  ORGANIZED IN TWC 

GROUPS. YOU HAD THE PEOPIZ DOING ORG- CHEMISTRY, AWD THEN 

YOU HAD THE PEOPLE WHO WERE GOING BIOCMMISTRY, AND BO!lX KTEU 

AND I JOINED THE BIOCHEMISTRY PART OF THE GROUP. 

Q. 

AND =ELL Kf;EPPE JOINED IT? 

A. YEAH. IT WILL BE LIKE 15 TO 20 .  IT VARIED, BUT WOULD 31 

A GOOD NUMBER. 

Q. 

C W G E ,  THE PEOPm WHO WERE WORKING THERE CHANGE, OVER THE! TWO 

YEARS OR SO THAT YOU WERE THERE? 

A. 

TWO OR TXREE YEARS, SO THAT HEANS YOU HAVE A TURNOVER I# THE 

NUMBER OF THE PEOPLE. 

HOW MANY SCIENTISTS WERE WORKING IN THE IABORATORY WHEN YOU 

AND D I D  THAT -- DID THE COMPOSXTION OF THE LABORATORY 

YES, BECAUSE USUAUY ONE W O W  BE POST-DOC FOR ONE -- NAY, 

AND -0 THE -- THE COMPOSfTfON OF THE GROUPS CHAHGED 

BECAUSE, I# THE BEGINNING, THERE WERE HUCH MORE PEOPLE DOING 

ORGANIC CHEMISTRY; THAT IS, THESE PEOPLE PUT TOGETHER TO MAKE 

THIS OLIGONW&EOTfDE. BUT, OF COURSE, AS SOON AS WE HAD MORE, 

CANDACE L. €'RAMCIS, OFFXCIAL REPORTER, USDC, 415-431-6080 
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YOU CAN ST-T DOING ENZYMOWGY WORK AND BIOCHEMISTRY WORK, SO 

THEN MORE PEOPLE DOING ENZYMOLOGY WOULD START. 

Q. OVER THIS PERIOD THAT YOU WERE THERE, DO YOU HAVE AN 

ESTIMATE OF HOW MANY SCIENTISTS WORKED XN THE IAWRATORY IN 

TOTAL? 

A. YEAH. WE HAD THE PEOPLE WE0 ARE POST-DOCS, AND IF YOU HAVE 

A TURNOVER ABOUT EVERY TWO YEARS, I WOULD GUESS THAT THAT WOULD 

BE 20 TO 25. 

THEH THERE: ARE ALSO PEOPLE COMING IM FOR SHORTER TIME, 

FOR A FEW MONTHS, SO THEY WOULD ALSO BE PART OF TfIE GROUP AT 

THAT TIME. SO I WOULD GUESS, LIKE, 25 PERSONS WOULD*BE WURKING 

IN THE IAB AT THE TIME I WAS THERE. 

Q. IN ADDITION TO THESE PEOPLE WHO WERE WORKING IN THE 

LABORATORY As POST-DOCS OR REGULARLY WORKING, DID OTHER 

SCIENTISTS V I S I T  THE IABOR?kTORY FROM: TIME TO TIME? 

A. YEAH. THAT WAS A FANTASTIC EXPERIENCE FOR ME. 1 MEAN, EVE1 

IF BERGEN IS A NICE PUCE, IT IS ABSOLUTELY ON THE OUTSmRT OF 

EUROPE, SO IT'S VERY SELDOM: YOU GET PEOPLE VISITING US. 

SO IN THE MIDDLE OF THE UlJITED STATES WITH Afil; PEOPflE 

COMING TO, I HAD THE FEELING THAT THE PEOPLE WERE COMING THROUGI 

ALL TIE! TIME. AU THE BIG HAMES WOULD VISIT T?IE LAB, SO, YFAH. 

Q. AU OF THE BIG NAMES, MEANING ALL OF THB BIG NAMES -- 
A. LIKE -- 
Q. -- OF SCIENTISTS, 
A. -- (UNINTELLIGIBLE) FOR EXMPLE. I WAS INTRIGUED TO SEE 

-. - 

CANDACE L. FRANCIS, OFFICIAG REPORTER, OSDC, 415-431-6080 
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HIM. 

Q .  

1 HAD READ ABOUT HIM, BUT I HADN’T SEEN HIM BEFORE. 

WHAT W A S  TZFE PURFUSE OF THESE VISITS BY OTHER SCIENTISTS? 

A. OH, THAT WAS As IT IS IN ANY ACADEMIC INSTfTUTION; THAT IS, 

TO EXCHANGE INFORMATION. THERE IS A CERTAIN, 1 WOULD WKE, 

, LIKE THE GROUPS WHO ARE INTERESTED 

IH TEIE SAME TYPE OF PROBUMS WOULD VISIT EACH OTHER AWD EXCHANGE 

IHFORMATfON. 

SO THESE PEOPLE W O U L D  GIVE SEMINARS SO WE CAN 

UNDERSTAND WHAT THEY ARE DOING, AND THEEJ THEY WOULD ATTEND OUR 

SEMINARS SO THEY COULD UNDERSTAND WHAT WE ARB DOING. 

SO THIS W A S  FAHTASTIC. AND LONG BEFORE THINGS WERE 

PUBLISHED, YOU HAVE -- YOU KNOW WHAT W A S  GOING ON, SO . . . 
Q .  WELL, WASN‘T DR. KHURANA WORRIED ABOUT REVEALING THE DETAILS 

ABOUT HIS SCIENTfFXC RESEARCH TO TXIESE VISITORS? 

A. OH, NO, NO, NOT AT ALL. f 

DOIHG-BASIC 
4 

--TEE- 

4!€0- * * SOWEWERE 

SO LUCKY TO TALK ABOUT IT, AND WF, WERE VEZY, VERY -- AT LEAST, f 

FELT GOOD BEING THERE. 

Q .  

TO TIIE SYNTffETIC -- 
A. OLIGONIELEOTIDES, OH, YES, YEW. 

Q. 

WHEN YOU SAY “THESE BEAUTIFUL MOLECUU3S,” YOU’RE =PERRING 

CAN YOU RElrlEMBER HOW OFTEN SCIESTISTS VISIT THE 

CANDACE L. FRANCIS, OFFICXAL REmRTER, USDC, 415-431-608b 
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7-884 
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LABORATORY -- VISITED THE XIABORATORY? 

A. THAT W I L L ,  OF COURSE, VARY A WT, BUT -- ACCORDING TO XF 
THERE W A S  OTXER THINGS GOING ON. BUT A VEZY CONSERVATIVE 

ESTIMATE W I L L  BE LSKE . . . 20 TO 25 A YEAR. THAT W I L L  BE 

CONSERVATIVE, I WOULD GUESS. 

Q. UH-HUH. 

A. BUT YOU MUST REMpIBm SO- OF THESE WOULD VISIT, L f - 8  FSOM 

STANFORD, LIKE KORHBERG, AND SOME WERE PEOPUI WORKING AT TflE 

CAMPUS BECAUSE THE CAMPUS, I THINK IT WAS 45,000 STUDENTS, SO 

THAT MEANT THAT THE FACULTY WAS VERY BfG. SO PEOPzlE =OM OTHER 

PLACES WOULD ALSO corn. 

Q. NOW, YOU -- IN ONE OF YOUR ANSWERS A F E W  MINUTES AGO, YOU 

REFERRED TO PEOPLE WHO WERE ACTUAUY WORKING IN T)fE LABORAmRYe 

DID -- D I D  SOME OF THESE VISITORS ACTUALLY DO EXPERIMENTAL WORK 

WHILE THEY WEFtE THERE? 

A. YES, THEY DID. AWD FOR MY FIRST YEAR, f HAD TWO PERSONS I 

REALLY REKEMBER BECAUSE, UP TO !I!HEN, 1 WAS THE ONLY GIRL IN TESE 

GROUP, AND THAT IS NOT NICE. YOU e 

AND THEN THERE W A S  TWO WOMEN VISITED US, AND ONE FROM 

JAPAN, EIKO (PHONETIC) OHTSUKA, AND ONE FROH LENINGRAD, WXNA 

SETROVA (PHONETIC), AND I REALLY =KED FORWARD To SEE THEM, 

s o ,  0 

Q. WI-HUH. 

A. BUT X KNOW FROM, LIKE -- KJELL TOLD ME IN ' 7 2  WHEN HE W A S  

THERE AT M.I.T., -OW WAS -RE -- THAT IS A HAM3 YOU IIAVE 
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Q. THAT'S WS-, THE -- 
A. YES. 

Q .  -- PERSON WHO -- 
A. YEAH. 

Q -  

A. YES. 

-- THIS EETZYHE WE'VE BEEN TALKING ABOUT W A S  NAMED FOR. 

(PAUSE IN PROCEEDINGS) 

Q. (BY MR. FIGG) DR. KfrEPPE, LET ME SHOW YOU THE DOCUMENT 

HAS BEEN MARKED As EXHIBIT A-18. THAT'S THE O m  WE'VE BEEN 

CALLING THE KLEPPE ARTICLE. 

ARE YOU FAMILIAR W I T H  !INAT? 

A, YES, I AM. 

Q* AND YOU AND YOUR LATE HUSBAND WERE CO-AUTIIORS, AS YOU 

POINTED OUT. 

A. YES. 

Q. !THERE ARE PXVE AU!FHURS ON THE PAPEX, AND I'D LIKE FOR YUU TV 

GO DOWN THE LIST OF AUTHORS AND DESCRX3E THEIR ROLES. 

THE FIRST ONE IS -- IS =ELL KI32PPE. WHAT WAS HIS ROLI 

I N  THE WORK THAT'S REPORTED IN THIS PAPER? 

A. OH, YES. IWELL WAS THE TlEllDER OF THIS WORK, BECAWS HE WAS 

MOST -- MORE SENfOR THAN 1, AT LEAST, WAS. AHD BEING A VERY 

GQUD ENZYHOIDGIST, BE WOULD BE -LE To DO BEAUTIFUL ENZYMATIC 

WORK, VERY, VERY SPECIAL. AND SO THE MOLECULES, TEIE 

OLIGONUCIEOTIDES, HE WOULD Do HOST OF THE WORK, AUD -0 HE -- 

CAMDACE L. FRAMCSS, OFFICIAL REPORTER, USDC, 415-431-6080 
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HE WOULD WRITE UP THIS PAPER TOG- WITH PROFESSOR KHORANA. 

EfKO OHTSUKA, m T  WAS THE GIRL I TOLD YOU WHO WAS 

VISITING FROM -- FRUM JAPAN. SHE HAD BEEN A POST-mC XN 

KHORANA'S GROUP BEFORE. BUT SBE WAS AN ORGANIC C€IEMIST, SO WHEN 

SHE CAME BACK, SHE WAHTED TO DO -- ~ A F W  SOME E N Z Y E I O ~ G Y ,  AND 1'1 
I 

WAS VERY NATURAL THAT SHE WORK Td- W I T E i  -- WITH K J E U  ON 

THIS THING. 

I'M THE THIRD AUTHOR, THIS R. m p P E ,  AHD X WAS PUT OH 

A DIFFERENT PROJECT WHEN I STARTED BECAUSE EVERYTHING WIfCH WEN!! 

ON IN THIS LAB W A S  PART OF A L31RGE PLAN, 

. AND FOR THAT, ONE 

PICKED A Lrmm GENE, A SMALL GENE, LESS TEAN 17 PIECES LONG. 

AND THE PEOPLE DOING ORGANIC CHEMISTRY WOULD SYNTHESIZI 

THE SMALL PIECES YOU HAVE: HEARD ABOUT, AND THEN THE PEOPLE DOfHC 

ENZYMOIAGY WOULD STICK THESE TOGETHER IN A VERY SPECIAL WAY. 

AND, OF COURSE, YOU HAD TO LEARM A W T  ABOUT WHAT TO STICK -SI 

PIECES TOGETEIER WITH, WHAT ENZYMES DO YOU USE, AND SO ON, 

SO AT THIS STAGE, THE WHOLE GENE WAS HOT FINISHED BUT 

P r m x  OF IT WAS, so ONE CAN START ENZYMOUXY WORK. 

PUT TOGETHER, ONE HAS TO TRY TO SEE, DID IT WORK? AND THIS 

PARTICULAR GENE HAS TO BE COMBINED W I T H  AN RNA; THAT IS, THE 
t 

SAME LZNGTH OF INPORMATION 3UT TRJWSFFSRXD TO ANOTHER TYPE OF 

AND SINCE f HAD BEEN WORKIWG WIW RNA E, I W M  
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LOOKING TO SEE, IS IT POSSfBIX TO KAKE RNA FROM THIS GEPSE? 

SO -- BUT THAT MEANT, OF COURSE, !PHAT I WSED ALSO 

DOUBLE-STRANDED DESA, AND WE USED U3TS OF THE SAME DDUBIZ END 

TYPE OF ENZYMES, AND WE USED THE SAXE LABEL -- THAT IS, 
RADIOACTIVE COMPONENTS -- TU MONITOR WKAT WAS GOING ON. 

So MY PART OF THIS WORK W A S  THAT I HADE SOHE OF THIS 

DOUBLE-SIDED DNA, BECAUSE I USED THAT FOR MJ9 OWM WORK. AE3D AIS0 

I PREPARED SOME OF TIIE ENZYMES, ESPECIAUY mE . I USED ZXrrS 

OF TfME TO PREPARE INFECTED CELLS. 

AND 1 THINK XF YOU WANT ME TO ELABORATE ON THAT . . . 
Q. YES, JUST BRIEFLY. HOW DID YOU -- 
A. YEAH. 

Q. 

A. BECAUSE I THINX ONE HAS TO GO BACK IN TfME TO UNDERSTAND TH€ 

DIFFERENCE BETWEEN THEN AND NOW. 

BECAUSE TODAY, YOU JUST PICK UP THE PHONE AND YOU ORDE€ 

HOW DID YOU MAKE THE ENZYMES? 

A BEAUTIFUL WRE ENZYME. WE COULDN‘T DO THAT. WHAT WE HAD TO 

DO WAS TO PAIEJSTAKXNGLY ISOLATE THESE ENZYM3S. 

AND THESE PARTICWLAR ENZYME3 WHICH ARE NECESSARY IN 

THIS !IYPE OF WORK HAS To BE -- SOME OF THEM HAS TO BE 

VIRUS-INFECTED CELLS* THAT EPEANS THAT YOU HAVE YOITRSELF TO GROE 

UP VIRUSES AND INFECT THE CEIJS AND HARVEST THE CE-, AND FXOM 

THIS CELL BASE, YOU HAVE TO ISOLATE THE EWZYMFS. 

AND AT !PH&T TIME, WE USED IDTS OF THOSE ENZYMES, AWD 

SINCE f W A S  THE ONLY ONE WHO RAD EVER WO-D THE VfMEt THIS WAS 

-- 
25 
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MY JOB. 3 DIDN'T ALWAYS LQVB IT, BUT IT HAD TO BE DOHE. 

AND DR. XORHBERG, HE TOLD US THAT HE HAD 200 POLES OF 

CELL PASTE. I HAD TO WORK FOR H O m S  TO GET 100 GRAMS, AMI) 

THAT8S ABOUT HALF A CUP, SO SO, Y W .  

BUT THE 3RAfrS BEHIND THIS WAS KHORANA AND DR. KLEPPE. 

I W I L L  SAY THAT THE REST OF US WAS JUST DOING THINGS. 

Q. WWAT -0 THE FOURTH AUTHOR IS DR- MOLIEJEUX* WHAT WAS HIS 

8 

0 

8 

9 

RULE? 

A. YEAH. SIHCE HE IS COMING, HE'S GOfNG TO TESTIFY, I THINK 

10 

11 

12 

13 

14 

15 

16 

IT'S MUCH BETTER THAT HE TELLS HTS OWN STORY ABOUT THAT. 

Q. OKAY. 

THE COURT: 1 THINK SHE JUST OBJECTED TO YOUR QUESTION. 

17 

18 

19 

20 

21 

22 

23 

24 

EIR. F I G :  f THINK YOU'RE RTGHT, YOUR HONOR. 

(LAUGHTER) 

MR. FfGG: f WITHDRAW THE QWESrIOrJ. 

Q. AND WHAT W A S  -0 WHAT W A S  DR. KHURAHA'S ROLE, THE LAST 

AUTEIOR? 

A. OH, YOU MUST -- DR. KHORANA W W  -- I MEAM, HE WAS THE flEADER 

OF THE WHOLE GROUP. J 3 V E R m I N G  WHICH WENT ON IN THIS L&B W A S  A 

PART OF A -- IDEA THAT, m O H  ORGANIC MOLECULES, YOU 

CANMAKEA YOU THEN CAN SEE IF THIS GENE WORKS, IT 

WAS A PANTAS 

AND ALSO HE WAS -- SO EVERYTHIHG WHICH WENT ON, OF 

I THIS TOGETHER, WHICH IS ALSO IMPORTANT. 
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HE WAS, OF COURSE, THE ONE WHO HAD ALL THE GRANTS, SO 

HE PAID FOR EVERYTRING, YES. HE PAID FOR IT. 

Q. CERTAINLY AM IMPORTANT ROLE. 

YOU HEMTIONED THAT DR. OHTSUKA W A S  INVOLVED ZN THE -- 
IN SYNTHESIZING SOME OF THE DNA, X BELIEVE; IS TH&T RIGHT? 

Q. YES. 

Q. 

CHEMISTS IN KHORANA'S IAB TO SYNTHESIZE THE DNA? 

WERE YOU FAMILIAR WITH THE EFFORT THAT WA!3 REQUIRED 3Y THE 

A. YES. WE WERE RFALLY AWABE OF THAT, BECAUSE . . AND THEN 

AGAIN IT'S VERY IMPORTANT TO GO BACK AND UNDERSTAND HOW SCIENCE 

STARTS. 

WIF: KNOW THAT IT COULD T m  FROM HALF A YEAR TO TWO 

YEARS TO MMU3 ONE MOLECULE, AND THESE MOLECULES WERE SO SCARCE 

THzlT WHEN WE BIOCHEMISTS USED THEM, WERE NAMED AFTER THE 

PERSON WHO HADE THEM. SO I m E R  WE REALLY FELT SORT OF VER! 

PRIVIIXGED To BE ABLE TO TAKE THE MOLECULE WHI.C?i HAD TAKEN A MAl 

TWO YEARS TO PREPARE, AND I W A S  ALfQWED TO -- TO PxlAY W I T H  THIS 

MOLECULE. IT WAS FANTASTIC. 

SO THE MOLECULES ARE NAMED. AND X T H f ~  IT IS VERY 

PROPER THAT, IN mIS P-8 UNDER THE MATERfAL AND METHODS, 

EVERY SINGLE OLIGOWCLEOTIDE IS REPERRED TO TO THE PERSON U€iO 

MADE IT. 

TODAY, OF COURSE, YOU WOULD GUESS THAT WE TOOK mrs mi 
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THAT. BUT m N  TWO PEARS OF EFFORTS GOES INTO MAKING ONE 

MULECULE, YOU PEEL DIFFERENT ABOUT IT. 

Q- UH-HUH. DR, n P P E ,  WERE YOU FAMILIAR WITH TIE PROCEDURES 

THAT WERE USED IN THE XHORANA LAB FOR RECORDING THE EXFERIHENTAL 

WORK THAT WAS DONE? 

A. OH, YES. EVERYONE HAS To KEEP A LAB -- LABORATORY NOTEBOOK, 

WHICH WE a0 IN EVERY RESEARCH LAB. 

Q. 

NOTEBOOK IS. 

CAN YOU JUST BRIEFLY EXPLAIN To TiIE JURY WHAT A LABORATOR”Y 

A. YEAH. THAT IS A PROTOCOL IN WHICH YOU CAREFULLY WRITE DOWN 

WHATEVER YOU DO AND ALL YOUR RESULTS. AljD IN THE -- DR, 
KHORANA’S LABORATORY, XT WAS CUSTOMARY FOR PEOPIZ TO -- TO HA- 
COPIES, AMD I THINK I COULD EXPLAIN LIKE THE WAY =ELL DID HIS 

NOTEBOOKS, BECAUSE HE WAS A VERY, VERY GOOD SCIEHTIST, AND MY 

TEACHER, IN A WAY. 

WF, WOULD USE A SPIRAL BINDER W I T H  NUMBERED PAGES, AND 

THAT WOULD BE TWO PAGES FOR SAME NUMBER. AND THE IDEA W A S  

THAT YOU THEN -- AND THE FIRST WAS WHITE AND THE SECOND WAS 

YEUIOW, SO YOU STUCK A CARBOM PAPER I# BETWEEN AND YOU WROTE ON 

!FHE WHITE ONE AND THE24 YOU HAD A COPY ON THE Y E W W .  

SO AFTER THE BOOK WAS FINISHED, YOU TO= OUT THE YELLOW 

ONES, BECAUSE THEY HAD A PERFORATION. SO YOU CAE3 TEAR OUT THE 

Y E U W  ONES AHD USE THEM, AND THE IDIEA WAS TFiAT !lXE WHITE ONE, 

WHICH W A S  THE ORIGINALS, WOULD STAY WITH DR. KEORANA. 

Q. AND YOU m I O N E D  DR. K f E U  KLEPPZ USED THXS PROCEDURE FOR 

23 

24 

25 
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RECORDING HIS OWN WORK? 

A. YES. YES, HE DID. 

Q. 

A. YES, X DID, BUT I DIDN'T -- I FOUND THOSE SPIRAL BINDERS 

VERY DIFFICULT, SO WHAT I USED, I USED AH ORDINARY PAD, WHITE 

PAD LIKE THE ONE TEIE JURY HAS, AND I WOULD PUT THE CARBON PAPER 

D I D  YOU ALSO KEEP IABORATORY NOTEBOOKS? 

IN BETWEEN AND WRITE AND HAVE COPIES IN THAT WAY. 

Q* U H - H U H m  HAVE YOU HAD AH OPPORTUNITY TO IDOK FOR ANY OF THE 

ORIGINAL NOTEBOOKS THAT WERE KEPT WHILE YOU AND DR. =f;t RLEPPE 

WERE IN KHORAHA'S LAB? 

A. YES. I =KED FOR MY OWN COPIES AT HOME IN MY OFFICE IN 

BERGEN, BUT I DID HOT FIND !THEN. 

TIMES, AND . . 
BUT THEN f MOVED OFFICE MANY 

SO -- BUT THEN 1 WENT TO DR. KHORANA'S LABORATORY IN 

FEBRUARY, LAST -- NEARLY A YEAR AGO, AND LOOKED IF I COULD FIND 

MY O W  ORIGINALS fR H I S  -- IN HIS CUPBOARD. HE HAS A BIG 

CUPBOARD IN H I S  OFFICE WHERE HE KEEPS THESE THINGS. 

EtUT I COULD HO!l' FIND MY Owp9 ORXGINAIS OR EITEER mU'E 

OR -- AEJD I ALSO LXKlKED FOR IAN MOUNEWX'S SINCE I KNEW THIS WAE 

COMING UP, BUT f DIDN'T FIND THOSE. 

BUT T H X M  HE HAS HUNDREDS OF POST-DOCS, AND f SUPPOSE 

THERE'S A LIMIT TO WHAT YOU CAN KEEP. 

Q. HAVE YOU BEEN AB= TO FIND THE CARBON COPIES OF AWY OF TfzE 

NOTEBOOKS? 

A. YES, r FOUND amm COPIES OF KJELL'S NOTEBOOKS, ND I 

CANDACE L. FRANCIS, OFFICIALREPORTER, USDC, 415-431-6080 
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A I S 0  FOUND SOMf2 NOTES I HADE MYSELF FROB! SEMIWLEZS AND SO ON. 

BUT I DID NOT FIND MY OWM COPIES FROM MY LABORATORY ROTEBOOKS. 

Q.  OKAY. WHERE HAVE THE -- I ' D  LIKE TO FOCUS ON TIE NOTEBOOKS 

OF IWEU KLJWPE'S WHICH YOU D I D  FIND: 

WHERE HAVE THEY BEEN SINCE 1970, I GUESS, WHEN YOU LEFT 
1 

THE KHORANA LAB? 

A. YEAH, YEAH. THEY HAVE BEEN IN KJEU'S AND MY POSSESSION 

E'WR SINCE. 

Q. I'D LIKE TO HAND YOU COPIES OF TNREE EXHIBITS THAT WE HAVE 

MARKED AS A-70, A-71 AND A-72 

CAN YOU -9 CAN YOU IDENTIFY TEESE mCUMENTS. 

A- YES. OBVIOUSLY, THIS IS -- THE FRWT PAGE, OBVIOUSLY, IS A 

COPY OF THE -- A BWTE BINDER WHIM THEY USED TO SIT THINGS IWO, 

AND WXICH I FOUND. 

AND WHEN YOU LOOKED IN -- INSIDE THIS IS A COPY 

OF . . OF HIS LABORATORY NOTEBOOKS, AND 1 CAN'T QUITE SEE THE 

DATE BECAUSE IT'S STUCK TOGETHER. BUT DEFINITELY THIS ONE IS 

KJEU'S.  

TIE SAME FOR !I'HIS ONE. THIS IS H I S  LABORATORY 

NOTEBOOKS, COPIES OF THEM. YES. 

AND THE PAGES ARE MMBEREDI I SEE, 

AND THIS ONE XS FOR ANOTHER, YES. 

HERE, I CAN READ THE DATE. THIS IS *69, AND P COULD 

SEE TIE YEAR ON THIS ONE BUT NOT THE DATE. 

Q. SO THESE ARE COPIES OF EXCERPTS FROM DR. KLEPPE'S 

CANDACE L, FRAWCIS, OFFICIAL REPORTER, USDC, 415-431-6080 
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WOTEMOKS -- 
A. YES. 

Q. -- OF 19693 
A. YES, THEY ARE. 

Q. AND YOU -- YOU‘RIE FAMILIAR WITH THE HANDWRITING OF YOUR IATE 

HUSBAND, =ELL m P P E .  

A. OH, YES. 

Q. AND DO YOU RECOGNIZE THE HANDWRXTING ON !PHESE -- 
A. YES. 

Q. -- EXHIBITS AS HIS HANDWRITING? 

A. YES, IT IS. 

(PAUSE IN PROCEEDINGS) 

Q. (BY MR. FfGG) IS IT YOUR UNDERSTANDING THAT ALL OF THESE 

NOTEBOOKS WERE PREPARED IN THE 1969-1970 TI= FRAME? 

A. OH, YES. 

(PAUSE IN PROCEEDINGS) 

Q. (BY MR. F I G )  NOW, I UHDERSTAMD THAT YOU WANT TU KEEP THESE 

NOTEBOOKS BECAUSE THEY HA= SOEIE SEMTIHENTAL VALUE FOR YOU, BUT 

THESE THE ORIGINAL BIOTEBOOKS FROM WHICH THESE COPIES WERE 

MADE? 

A. YES. THIS IS 0- THIS IS SOHE OF THESE NOTEBOOKS OF XISl 

YES 

(wrmss EXMIMES NOTEBOOK.) 

YES, IT IS. 

Q. OKAY. THANX YOU. 

CANDACE L. FRAaJCIS, UFFXCXAL REFURTER, USDCI 415-431-6080 
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(FAUSE IN PRO-EDXHGS) 

Q. (BY MR. FXGG) DR. m P P E ,  WEW2 THERE AMY PROCEDURES IH THE 

KHORANA LAB FOR -- FOR SCIENTISTS TO KEEP EACH OTHER mREAST OF 

WHAT THEY WERE DOING? 

A. OH, OF COURSE. WE WERE ALL WORK -- AS 1 TOLD YOU, WURKING 

VERY CLOSE TOGETFER USING THE SAME ENZYME AND EXCHAHGIESG 

COMPONEHTS ALL THE TIME. SO INFORMALLY, WE WOULD DISCUSS THIS 

INFORMAUY ON A DAILY BASIS BECAUSE WE WERE VERY CLOSE, JUST 

LIKE A FAMILY. AND WE SPENT ALL OUR TfXE I# THE W, SO WE'RE 

TAmI#G CONSTANTLY. 

BUT THEN WE HAD A VERY FORMAL ORGANIZED SEMfNAR EXERY 

MONDAY MORNING, A RESEARCH SEMINAR, WHICH WB HAD TO PRESENT WHAl 

YOU HAD DOHE SINCE YOU LAST GAVE A SEMINAR. AND USUAUY THAT 

WILL BE EVERY SECOND MONTH AND SO 01J. 

Q. 

DONE? 

EVERY SECOND MONTH, YOU WOULD FSPORT ON THX WORK YOU HAD 

A. YEAH. IT WOULD VARY, BECAUSE USUALLIY IT WOULD BE ONE OR TWC 

PERSONS PRESENTXNG THEIR WORK ON EACH MONDAY MURNING'S SEMIMAR. 

Q.  WHO ATTENDED THESE SEMINARS? 

A. OH, EVERYONE. IT WAS EXPECTED THAT YOU SHOULD BE IN THE 

SEMImR. 

Q. AND WHO SPOKE AT THE SEMINARS? DID EVERYBODY -- 
A. YES. 

Q. -- GET A -CE TO SPEAR? 

A. XT W O U L D  BE 01J A ROTATIONAL BASTS, EVERYONE WOULD TALK IM 

CANDACE L. -CIS, OF'FICfBx* REPORTER, USDC, 415-431-6080 
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THE SEMINAR. 

ANI) PERHAPS 1 SHOULD EXPLAIN HOW IT WAS DONE: fT WAS 

LITERALLY BEING ON A HOT SEAT, LIKE HERE, BBCAUSE, I m, YOU 

HAD TO -- TO SHOW TO THE REST OF THE GROUP YOTJR RESULTS, OR YOUR 

FAILURES, BECAUSE NOT EVERYTHIHG WORKS AS YOU THOUGHT IT SHOULD, 

WHAT YOU WOULD DO IS THAT YOU WOULD TAKE YOWR GRAPHS OX 

YOUR RESULTS AWD STICK THEN ON THE BLACKBOARD, AND THEN YOU 

WOULD EXPLAIN THE EXPEEuplENTS. AMD THEW W E  REST OF THE GROUP 

WOULD ASK YOU, WH3! DID YOU 00 THAT, WHY DID YOU TRY THAT, AND 

WHY WOUIS DO TRY THAT, AND SO ON. 

BUT IT WOULD 3E -- YOU HAD REALLY TO PRESENT YOUR NOTES 

AND WHAT YOU HA- DONE. 

AND THEN THERE WILL RE DISCUSSION, WHAT SHOULD THZ NEXl 

STEP BE, WHAT WOULD BE A GOOD APPROACH TO GO FURTHER ON. 

Q. DID 0- DID THESE VISITORS WHO CAME THROUGH THE LAB FROH TIMl 

TO TI= ATTEND THE SEMINARS? 

A. YES* IF THEY WERE THERE ON mNDAY MORNING, THEY WERE FREE 

TO ATTEND THE SEMINARS, YEAH. 

Q. D I D  YOU KEEP ANY RECORDS OF THE SEMfNARS YOURSELF? 

A. YES. r USUALLY TOOK NOTES FROM THE S E H ~ A R ,  BECAUSE THIS 

W A S  A PLACE TO REALLY IJIARM WHAT WAS HAPPENING. AND SINCE I WW 

FAIRLY NEW, I TIIOUGIHl IT WAS VERY GOOD FOR ME TO KEEP NOTES OF 

AWD I MUST ADMIT, WHEN PEOPLZ FROM THE ORGANIC GROUP 

SPOKE, I REAILY HAD TO m E P  0 a 0 KEEP MY HEAD STRAIGHT TO 

~. ~ ~ 

CANDACE L. FRANCIS, OFFICIAL REPORTER, USDC, 415-431-6080 
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Q. OKAY. WB'VE m D  AS EXHIBIT A-67 SOME HANDWRITTEN PAGES. 

COULD YOU IDENTIFY -- 
A. YEAH. 

Q. -- THAT EXHIBIT FOR THF, JURY,  PLEASE. 

A. YEAH+ YES, THIS IS A COPY OF ONE OF MY SEMINAR NOTES mOM 

=C€i 24 ,  ' 6 9 .  

Q.  AWD WHO -- WHO GAVE THE SEMINAR THAT IS NOTED THERE? 

A. THAT PARTICULAR HUNDAY MORNING, IT W A S  KSELL WHO GAVE THE 

SEMINAR, BECAUSE HIS HAM3 IS ON TOP THERE. 

Q. KJELL -WE. 

A. KLEPPE. YEAfI, KJELL KLEPPE. 

Q. WE'VE MADE A BLx)wL7P OF THAT EIMIBIT. 

PASAHOW: EXCUSE ME* YOUR HONOR, I WN'T THINK 

THIS EXHIBIT IS PROPERLY ADMISSIBLE INTO EVIDENCE, AND I ' D  LIKE 

TO ADDRESS THAT BEFORE IT'S DISPLAYED TO THE JURY. 

I SUPPOSE IF FIGG WANTED, HE COULD MAKE A CASE THAT 

IT WAS PAST RECOLLECTION RECORDED, BUT EXEN IF HE DID, OF 

COURSE, THE RULE IS THAT PAST RFCDLLECTIOH RECORDED IS NOT 

ADMXSSIBLX BUT MAY ONLY BE READ BY THE WITNESS TO THE JURY, AND 

THE DOCUMENT ITSE- CAN ONLY BE OFFERED BY THE OPPO- OF THE 

PERSON PUTTING THE WITNESS ON. 

SO WE 0- WE WOULD OPPOSE ErmfER THE ADMISSION OF THl3 

EXHI3IT OR ITS BEING DISPLAYED To THE JURY. 

THE COURT: WELL, RUIZ IS CORR3CTLY STATED, IS 

1 I 
CANDACE L. FRANCIS, OFFICIAL REPORTER, USDC, 415-431-6080 
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THERE SOME OTHER RULE THAT -- 
MR. F I G :  WELL, X GUESS 1% A LITTLE SURPRSSED BY 

mxs, BECAUSE WE DISCUSSED THIS LAST WEEK, 

FACT THAT WE WERE GOXNG TO BE PRESENTING DR. KfiEPPE'S OWN 

SEMINAR NOTES AS -- AS EXHIBITS, SO f THINK THE OBJECTION COMES 

AND WE DISCUSSED THE 

A LITTLE -- A LITTU3 UTE. 

AND INSOFAR AS THE -- 
THE COURT: WELL, DID YOU WORK OUT WHETHER YOU WERE 

GOING TO HAVE -- 
KR. FIGG: -- HEARSAY OKFECTLON, THIS DOCUMFdT IS MORE 

THAW 2 0  YEARS OLD. IT FALLS UNDER THE 

, IF FOR NO OTHER REASON. 

(PAUSE IN PROCEEDINGS) 

THE COURT: ANY REASON WHY IT SHOULDN'T COME IN UNDER 

THAT BASIS? 

PASAHOW: YES, YOUR HONOR. TIE ANCIENT Do-S 

EXCEPTION TAKES CARE OF THE THINGS LIKE STATEMJWTS OF PERSONAL 

HISTORY AND SUCH. IT DOES NOT TAKE CARE OF THE HEARSAY 

STATEMENT IN THE DOCUMENT ITSELF'. 

T I E  NOTES THAT GO WITH THE RULES THEMSELVES ARE VERY 

CLEAR THAT THE ANCIENT WCUMEMT EXCEFTION IS NOT MEANT To 

INCLUDE THE HEARSAY WHICH IS CONTAINED IN THE DOCUMENT. IT 

PROVIDES NO EXCEPTION FOR THAT. 

THE COURT: WHY ISN'T TEAT A FORM OF A BUSINESS RECORD 

GIVEN THE NATURE OF THE BUS~NESS, THE NATURE OF THE WAY MOTES 

CANDACE La FRANCIS, OFFICIAL REPORTm, U S E ,  415-431-6080 
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7-898 
mPPE-DIRECT/FIGG 

WERE MAINTAINED? 

MR. PASAHOW: THESE NOTES WERE MEVER SHUW To ANYONE 

ELSE, YOUR HONOR, THEY WEXE HADE FOR THE WITNESS' PERSONAL 

BENEFIT, NOT FOR THE: BENEFIT OF ANY BUSfNXSS ENTITY. 

H R .  FIG: BUT -- 
THE COURT: YES? 

HR. FIGG: BUT SHE HAS STATED THAT HER -- IT WAS HER 
REGULAR ACTIVITY TO KEEP NOTES OF THESE SEMINARS. THEY WERE 

GIVEN RF,GULARLY. 

AND I DISAGREE WITH MR. PASAHOW'S CHAR?LCTERIZATfW OF 

THE ANCIENT DOCUHENTS EXCEPTION. IT IS A CLEAR EXCEPTION To THE 

HEARSAY RULE. 

(PAUSE IN PROCEEDIHCS) 

THE COURT: WELL, f THINK -- 
KR. FIGG: THERE CAN CERTAINLY BE NO QUESTION ABOUT THE 

TRUSTWURTHINFSS OF THESE MADE OVER 20 YEARS AGO. 

THE COURT: WELL, YOU'RE ANTICIPATING WHAT I'M GOING TO 

RULE, AMD TWAT IS ESSENTIALfLY UNDER THE CATCH-AU PROVISION OF 

803 ,  THAT GIVEN EIER TESTIMONY, ABOUT HOW NOTES WERE MZlfNTAINED 

OR TAKEN. THE FACT THAT SHE'S HERE AND SUBJECT TD 

CROSS-EX?WINATION, AND AI& OF THE OTHER IMDICIA THAT S-UWD 

THEM, THEY WOULD COME IN AS PAST RBCOfS*ECTION RECORDED, ANYWAY. 

I THINK, GIVEN THE TECHNICAL NATURE OF THIS MATERIAL, 

THE INTEGRITY OF THE PROCEEDINGS 3Y ALIOWXNG THEM TO BE SEEN BY 

CANDACE L. FRANCIS, OFFICIAL RITPOR'FER, USDC, 415-431-6080 
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7-899 
KLEPPE-DIRECT/FICC 

THE JURY AS WELL AS READ BY THE WITNESS. 

SO TEIE OaJECTfON IS O-UIED. 

MR. FIGG: THANK YOU, YOUR HONOR. 

Q. 

WHICH I'VE PLACED ON THE EASEL HERE. 

SEE THAT FROM THAT DISTANa. 

HONOR -- 

DR. KLtEPPE, I'VE PREPARED A CHART, 3LOWUP, OF THAT EXHIBIT, 

I DON'T KNOW fF YOU CAN 
1 

YOU 'MAY WANT TO COME DOWN, IF HER 

THE COURT: YES. 

Q. (BY m* FIGG) -- AGREES. 

A. YES. 

(PAUSE IN PROCEEDINGS) 

THE WITNESS: I THINK I HAVE TO -- 
REPORTER: I'M SORRY. I CAN'T HEAR HER. 

THE COURT: HOLD ON JUST ONE MOMENT. THE REPORTER IS 

GOING TO HAVE TO BE ABLE TO HEAR YOU, SO . . . 
(CLERK HANDS MICROPHONE TO WITNESS) 

THE COURT: !FIERE WE GO. 

Q. (BY MR. F I G )  IF YOU CAN JUST HOLD THAT, PLEASE. 

A. YES. 

Q. CAN YOU DESCRIBE THIS, DOCTOR. 

A. YES. WHAT f SAID W A S ,  I HAVE TO APUWGIZE FOR MY CRUPIMY 

WRfTfNG, BUT THEN 1 DIDN'T KNOW ANYOHE WAS GOING TO SEE m. 

WHAT TKIS IS IS A CO-FY OF TWO PAGES FROM My SEMINAR 

NOTES, FROM THE RESEARCH SEXIHARS. AND AS YOU CAN SEE, THE TOP 

16 %JELL." THAT WAS MY I3LTE HUSBAND, DR. m P P E ,  

CANDACE L. mmcrs, OFTICIAL R E ~ R T E R ,  WSDC, 415-431-6080 
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THE DAY IS MONDAY, 24TH OF' MARCH -- THAT'S THE WAY 

THAT THE NORWEGIANS USE -- AND I T  IS ' 63 ,  SO THAT WOULD BE IN 

!IYZ EARLY SPRING '69. 

OF COURSE, TIESE ARE ONLY SHORT NOTES. BUT WITAT TIE 

SEMINAR IS ABOUT IS TWO SUBJECTS, WHfCH AT THAT TIME WAS VERY 

IMPORTANT WORK WHICH =ELL WAS DOING. AND THAT W A S  TO SEE I- 

AND YOU ARE SEEING ENOUGH OF THESE DRAWINGS 'M, KNOW THAT THESE 

TWO SLANTS REPRFSEMT TWO OLIGONUCLF,~IDES. 

AND H I S  -- HIS -- THE SUBJECT OF THIS SEMINAR WAS TO 

SEE IF WE HAVE DUPLEXES WHICH IS NOT PERFECTLY P A R A U L ,  THAT 

UCKS PIECES, WITH THE DNA POLYMERASE. m THIS CASE, IT WAS THE 

KORNBERG ENZYME. W I L L  THAT ENZYME COMPLETELY FILL OUT SO WE EN[ 

UP WITH A PERFECT DUPLEX? 

AND IN TfIXS CASE, AND IN TIUS CASE, WE ONLY HAD THE 

MIDDLE PART OF THE GENE, SO THIS WOULD BE ABOUT 30 NUCLEOTIDES 

LONG FROM THE MIDDLE PART OF THIS THAT IS m T  THE FIRST 

PART IS ABOUT. 

FILLED IN AND THE EVIDENCE IS DONE =RE (INDICATING). SO 

THERE'S THE NupiBERs HE'S GOT AND IT H M  THIS. 

SO THIS PART JUST GOES TO SHOW THAT W H A m R  TYPE OF 

DUPLEX YOU START WITH, UNDER THE CONDITION HE W O m D  WIm, 

BECAUSE IT CHANGED THOSE, YOU GOT A PERFECT DUPLEX. THAT Wc4uw) 

BE THE FIRST PART OF IT* 

BUT FOR THIS CASE, I UNDERSTAND THAT TfIE MOST 

CANDACE L. FRANCIS, OFFICIAL REPORTER, USDC, 415-431-6080 
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7-901 
KLEPPE-DIRECT/Ff GG 

INTERESTING PART IS !lXE XlAST PART OF THE SEMINAR AND HAS MY 

CRUMKY NOTES HERE. 

AND HEREJS A DRAWING, AND AGAIN YOU SEE THXSE TWO 

PARALLEL SLANTS. AND ON EACH END OF THIS IS A LITTLE PIECE 

STUCK TO IT, A LITTLE OLIGONUCLEOTIDE, WEIICFI YOU HAVE SEEN MANY 

TIMES MOW. 

AND IT SAYS DUPLEX If. AND DUPLEX 11 IS THIS ONE, IS 

DRAW UP HERE, AND THIS IS 29 KUCLEOTIDES IOMG AEJD IT LACKS ONE, 

ONE . . . BIT OF IT. 
AND X HAVE TO READ IT TO YOU, AND f 9- IT'S MY OWN 

SHORTHAND 

"DUPZlEX XI - HEATED TWO MINUTES AT 100 
DEGREES IN THE PRESENCE OF 10-FOLD EXCESS OF NONA AND 

DECA. HOMOIOGOUS TO THE ENDS." 

AND HONA AND DECA ARE TWO OLSGOEJUCLEOTIDES BASED ON 9 

AND 10, AND THEY ARE THE ONES WHO ARE DWWN HERE. 

AND THEN THERE IS A CURVE SHOWING mrs4 THAT IS HOW 

=IS REACTION W A S  DONE. THE TIME WOULD BE ON THIS AXIS 

(INDICATING) AHD HOW COMPLETE REACTION W A S  GOING W A S  ON THIS 

AXIS (INDICATING) 

AND WHAT THIS M O N I T O ~ D  IS THE REPAIR REACTTOM. THAT 

IS, TO FILL IN THIS WAY, AND FROM THAT PRIMER FILL IN THAT WAY. 

THAT WAS WHAT WE IN T€E LAB AT THAT TIME CALLED REPAIR 

REPLICATION, WHAT YOU -0 HAVE KNOWN AS PRIWER EXTENSION. 
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7-902 
KL;EPPE-DIRECT/FIGG 

THAT IT STARTS VERY RAPIDLY AND T I E N  IT PIATEAUS. AND THE LAEL 

OF THE PLATEAU, ON THIS AXIS, 85 PERCENT OF COMPLETION. SO TEULT 

MEANS THAT THIS FIRST REACTION WENT 85 PERCENT OF WHAT YOU 

AND THEN IT SAYS HERE, "Hl3AT AGAXN AND ADD NEW E N Z W . "  

ADD NEW EMZYME. AND THE REACTION CONTINUES AS IT DID 

IT DOESN'T GO SO FAR AS THE FIRST TXME. SO A ROUGH ESTIMATE 

WOULD BE: LI- 4 0  PERCENT. 

AND THEN DOWN HERE IS THREE PARALLEL CURVZS WBIcfi ARE 

PARALLEL TO THIS TIGHT AXIS. TKAT MEANS IT DOESN'T -- IT HASN'T 
HAPPENED VERY MUCK IN THOSE REACTIONS. THEY ARE CONTROLS. 

AND THERE ARE TWREE TYPES OF CONTROLS, THE ONE THAT'S 

MINUS DNA MOLECULES; THAT IS, YOU DO THE SAME REACTION BUT DON'T 

ADD ANY DNA, AND OF COURSE YOU WON'T ADD ANYTHING -- EXPECT 
ANYTHING TO HAPPEN IN THOSE CIRCUMSTANCES. 

AND m N  THE SECOND ONE IS MINUS PRIMER; THAT 1st IF 

YOU DO THIS TYPE OF EXPERTMENT AND MIN'T ADD ANY PRmRS. THE 

POLYHERASE CANNOT DO ANYTHING BECAUSE -'S MOTBXWG TO START 

ON, SO NOTHING HAPPENS- 

AND TFIE m1RD IS MINUS HEATING. IT SAYS FEATING THERE. 

AND THAT MEANS THAT IF YOU DON'T HEAT, THESE TWO PRIMERS DOESN"1 

GO -- IT DOESN'T LEAVE EACH OTHER, SO YOU CAN'T START. 

SO THEN YOU HAVE THESE TIGHT HOIJZCULES WITH THE 0- THM 

THE POLYMERASE CANNOT FIND ANYTHING TO START ON, BECAUSE lsIE 
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7-903 
KLEPPE-DIRECT/FIGG 

PRIMERS CANNOT GET INTO THE MOLECULE ITSELF IT'S SO TIGHT. 

SO THAT IS WHAT THIS SAYS. 

Q. OKAY. THANK YOU, DR. KLEPPEm 

A. (WITNESS REStMFS WITNESS STAHD.) 

Q. DR. KLEPPE, IS -- IS WHAT YOU WROTE ON THE BOTTOM OF THIS 

PAGE, IS IT YOUR UNDERSTANDING THAT YOU RECORDED EVERYTHING THA'I 

YOUR HUSBAND PRESENTED ABOUT THIS REACTION AT THAT SEMINAR? 

A. NO, NO. WHEN YOU TAKE NOTES, YOU ONLY TAKE WHAT YOU SEE TO 

BE THE MOST, BECAUSE IN A SEMINAR, WHICH GOES ON FOR -- IN THIS 
CASE, IT WOULD BE LIKE ONE HOURI PERHAPS MORE8 X1X)TS OF STUFF -- 
INFORMATION WOULD BE PRESENTED WHICH YOU COULD NOT WRITE DQWN, 

SO THIS IS WHAT'S DESTINED To HAVE A LITTLE REMINDER OF WHAT WA$ 

GOING ON. 

AND THESE ARE VERY USEFUL BECAUSE THE NEXT TIME THIS 

COMES AROUND YOU CAN LOOK BACK AND SEE WHAT HAPPENED. SO THIS 

WOULD BE JUST MY SHORT -- SHORT NOTE OF WHAT WAS PRESENTED. 
Q. W A S  -- DID THE SCIENTISTS PRESENTING SEMINARS BRING THEIR 

LABORATORY NOTEBOOKS WITH THEM To THE SEMINARS? 

A. OH, YES, 3ECAUSE THAT WAS ALL THE WORK. AND USUALLY YOU -- 
AND ALL THE RESULTS WOWLD BE, LIKE IN THIS -- IN WIS TYPE OF 

EXPERImNT, YOU WOULD RECORD YOUR NOTE -- YOUR NUMBERS AND THEN 

YOU WOULD MAKE A DRAWING, A GRAPH. ON THIS, OF COURSE, YOU ONLY 

HAD ONE COPY AND THAT W A S  STOCK IN YOUR NOTEBOOK. 

AND, AS 1 SAXD, YOU WOULD TAKE THIS GRAPH AND PUT IT ON 

!FIB BIACKBOARD. YOU USED TAPE. AND THAT ALSO =DE THE PAPER 

CANDACE L, FRANCIS, OFFICIAL REPOR=, USDC, 415-431-6080 
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7-904 
KLZPPE-DIRECT/FfGG 

STICKY AFTERWARDS, BUT YOU TAPED THEM ON rriE BLACKBOARD AND YOU 

SAT -- YOU HAD THAT WHEN YOU PRES-D YOUR RESULTS. 

Q. WERE THESE WEEKLY SEMINARS AT THE TIME THIS O m  WAS GIVEN, 

WERE -- WERE THEY WELL ATTE1JDED BY SCIENTISTS IN THE LABORATORY? 

A. NOT ONLY WELL, BUT BVERYOM3 WAS EXPECTED TO BE THERE. AMD 

NO ONE WOULD MISS IT, BECAUSE THIS WAS WHAT THX REACTIONS WERE, 

SO IT'S VERY IMPORTANT. 

PIR. FIGG: WELL, THANK YOU, DR. KIZPPE, VERY MUCH. 

TffAT CONCLUDES OUR DIREeT EXAMINATION, YOUR HONOR. 

THE COURT: THANK YOU. 

MR. PASAHOW: YOUR HONOR, AT THE PRETRIAL CONFERENCE, 

WE'D AGREED THAT A JURY INSTRUCTION WOULD BE GIVEN AT THIS TIME, 

AND TIERE WERE TWO VERSIONS OF IT SUBMITTED TO YOUR HONOR. ONE 

HAS BEEN MARKED D-145 AND THE OTHER P-143. THEY DISAGREE 

SLIGHTLY. 

THE COURT: WOULD YOU HAND THOSE UP, P W S E ,  SfMCE YOU 

FI&W THEM RIGHT TEERE? 

(PAUSE m PROCEEDINGS) 

THE COURT: OKAY. WELL, A MODIFIED VERSION OF m, AS 

IT WERE: 

YOU MAY RECALL AT THE omsm OF THZ mum, I TOLD YOU 

THAT -- ABOUT EVIDENCE, AND SOME EVIDENCE COmS IN FOR 

CONSIDERATION IN ALL RESPECTS; SOME TESTIMONY OR EVIDENCE COPIES 

IN FOR A LIMfTED PURPOSE. 

SOMEBODY DID SOMETHING THEY DID, OR WHATEVER, BUT NOT FOR THE 

IN OTHER WORDS, TO EXPLAIN FJHY 
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ACTUAL TRUTH OF THE STA-S -ELVES0 

BECAUSE, FOR EXAMPLE, SOMETHING THAT IS SUBMITTED FOR 

THE TRUTH OF THE HATTER HAY, IN FACT, BE HEARSAY ZF IT IS 

SOMETHING THAT IS OTHER THAN WHAT THAT PARTXCULAR wrmss WHO 

WAS TESTIFYING SAW OR SAID OR DID; IN OTHER WORDS, ANY KIND OF 
I 

OUT-OF-COURT STATEMENT TO WHICH =RE PLRE THEN, AS LAWYERS ARE 

WANT TO DO, TREMENDOUS NuplsER OF EXCEPTIONS DEVELOP OR EVOLVE. 

BUT ANY OUT-OF-COURT STATEMENT OFFERED FOR THE TRUTH OE 

THE MATTER CONTAINED IN THE STATEMEHT; IN OTHER WONIS, WHAT TfIE 

STATEMENT ITSELF SAYS FOR TIE TRW OF THAT STATENEW IS 

CONSID-D HEARSAY. 

THERE ARE, AS I SAID, EXCEPTIONS TO THAT. 

AND, IN ADDITION, mOSE STATEMENTS HAY BE ADMITTED To 

SHOW SOMEBODY'S STATE OF MIND OR TO SHOW, FOR EXAMPLE, THAT 

SOMEBODY DID WHAT THEY WAD S A I D  THEY WOULD DO, m T  KIND OF 

THING, TO DEMONSTRATE IHTENT OR THAT IT HAPPENED m D I A T E L Y ,  

AND THERE MAY BE AN EXCEFTION ALSO BECAUSE YOU HEARD US TALKING 

ABOUT VARIOUS EXCEPTIOHS HERE, WHETHER IT WAS SOME TYPE OF 

RECORD OR AN ANCIENT DoezTMENT. 

I DON'T KNOW HOW IT FEELS TO HA- SOMETHING YOU'VE MAD€ 

NOTES ON A NUMBER OF' YEARS AGO CA-D AN ANCIENT DOCUMENT, 

BUT -- THAT SORT OF GITfES YOU AN UNEASY FEELING; DOESN'T IT? 

THE WITNESS: NO. BEING 52 YEARS, I FEEL AGELESS, 

S O m m m  

(LAUGHTBR) 

CANDACE L, FRANCfS, OFFICIAL REPORTER, USDC, 415-431-8088 
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THE COURT: WELL, YOU SURELY ARE NOT, BUT I ' M  SURE IT'S 

JUST A NUANCE IN AMERICAN fiAWf M D  1 SUSPECT BECAUSE WE'RE SUCH 

A NEW COUNTRY. 

MUCH OLDEX BEFORE THEY QUALIFIED AS AN ANCI3NT DOCUMENT BUT, IN 

ANY EVENT, THAT'S WHAT THEY'RE REFERRED TO. 

PROBABLY I# NORWAY THE NOTES WOULD HAVE TO BE 

fH THIS YOU'VE HEARD TESTIMONY FROM TXIS 

!PHAT HAPPEmD IW DR. KfIORANA'S LAB. 

NOW, OF SHE WAY TESTIFY AS TO WHAT SHE SAW OR 

WHAT SHE DID OR WHAT SHE OBSERVED SOMEONE ELSE D0f OF 

COURSE, IF SKI3 TESTIFIES AWUT WHAT SOMEONE TOLD m R ,  THAT IS, 

IN FACT, HEaRsAY UHLESS !FHZFtE IS -- THERE IS A -IS FOR IT. 

WHAT YOU'VE HEARD HER TESTIFY TO ABOUT WHAT OCCURRED IN 

THESE SEMINARS, FOR EXAMPLE, XN DR. KHORANA'S LABS, AND IN 

HER -- THAT OCCUR NOW XN XER MOTES F'ROH THOSE SEMINARS, ARE 

ADMITTED SMTO EVIDENCE ONLY FOR A LIMITED PURPOSE, AND YOU MAY 

CONSIDER THAT EVIDENCE ONLY FOR THE LIMITED PURPOSE FOR WHICH f'I 

IS ADMITTED. 

YOU MAY CONSIDER IT ONLY FOR THE PURPOSE OF DECIDING 

WHAT W A S  SAID AND HIDRD DURING THE SEMINARS. YOU MUST CONSIDER 

IT FOR THE PURPOSE OF DECIDING WHAT WORK WAS ACtWALLY PERF'ORMED 

UNLESS IT IS WORK THAT SHE OBSERVF,D ==ELF AS OPPOSED TO 

HEARING ABOUT IT IN A -- IN A SEMINAR AND HEARXNG SOMEONE ELSE 

DESCRIBE IT, BECAUSE IT WOULD 3Z -- IT WWLD BE HEARSAY. 

IN oTf3ER WORDS, YOU HAY CONSIDER IT ONLY FOR THE 

CANDACE L. €'RAMCIS, OFFICIAL REPORTER, USDC, 415-431-6080 



1 

2 

3 

4 

5 

6 

7 

8 

9 

.o 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

7-907 

PURPOSE OF DECIDING WHAT W A S  SAID AND HEARD DURING T31E SEMINARS 
En;EPPE-CROSS/PASAHOW 

BUT HOT FOR THE PURPOSE OF DECIDING THE ACCURACY OR INACCURACY 

OR TEIE TRUTH OF THOSE S T A m N T S o  

NOW, €LAVE I SUFFICIEHTLY MUDDIED IT THAT IT'S UNCflEAR? 

a0 YOU UHDWTAND? 

OKAY. ARE YOU REAUY TO PROCEED, MR. PASAHOW? 

MR* PASAHOW: YES, YOUR HONOR. 

THE COURT: THANK YOU. 

CROSS-EXAMINATION 

BY MR. PASAXOW: 

Q. GOOD MORNING, DR. K;Z;EPPE. 

DR. m P P E ,  YOU'VE BEE34 RETAINED AS A CONSULTANT FOR Dt 

WNT FOR PURPOSES OF TEIS CASE? 

A. YES, I HAVE. 

Q. AND YOU'RE RECEIVING $2,000 PER DAY AS A FEE AS A 

CONSULTAN!l'? 

A- YES. AND AFTER 62 PERCENT OF PERSONAL TAX, THAT IS 

REALLY GOOD. 

Q. NOW, BACK WHEN YOU WERE DOING THE WORK YOU DESCRIBED IN THE 

KHURAHA LABORATORY, D I D  DW PONT HAVE ANY INVOLVEMENT IN THAT 

WORK? 

A. IN THE KHORANA W R A T O R Y ?  YOU MEAN, IF -- IF SKT POHT HAD 

ANYTHING TO DO W X T X  THE WORK fbl KHORANA'S LABORATORY? 

CANDACE L. FRANCIS, OFFICIAL REPORTER, US=, 415-431-6080 
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7-908 
KLEPPE-CROSS/PASAHOW 

Q. YES. 

A. NEIN. NO, NO, NO, THIS WAS A 1 

Q *  SO THERE WERE NO DU PONT SCIENTISTS =RE, FOR 

A. HOT TO MY KNOWLEDGE. 

Q. NOW, YOU M3NTIOPSED THAT DR. KLENOW W A S  IN THE LABORATORY. 

A. NO. I SAID !FHAT I HEARD MY LATE HUSBAND, WHEN HE WAS A 

POST-DOC XN ' 7 2  AT M.I.T., THAT -OW WAS ALSO VISITIMG. WTP 

THAT WAS AT M.I.T. AND r WAS NOT AT M.I.T. IN ' 7 2 .  

Q. I MISUNDERSTOOD. 

SO YOU WERE NUT THERE AT THE SAMB TIM32 AS DR. KI*ENOW. 

A. NO, NO, I SAID THAT MY HUSBAND HAD MENTIONED m T .  

Q. WHEN YOU WERE AT THE LABORATORY, IN DR. KKORANA'S 

LAgORATORY, DID YOU KNOW ABOUT DR. -OW'S WORK ON THE: U R G E  

FRAGPllENT OF THE ENZYME? 

A. I N  '69? NO, I DON'T THINK SO. 

Q. fN 1970, D I D  YOU KNOW ABOUT THAT WORK? 

A. NO. 1 CANNOT RECALL WHEN 1 LEARNED ABOUT IT, BECAUSE I WAS, 

AS I TOLD YOU, INTERESTED I# RNA mLYl4ERASE. THAT WAS MY 

P m m Y  INTEREST, so I DID THE WA POLYMERASE WORK. 

Q. 

USED IN THESE EXTENSION FtBAcTIOMS? 

A. 

ACCORDING TO THE METHOD OF DR. KORNBERG, BECAUSE ITtS AN 

EXTREHELY GOOD EXERCISE TO LEARN ROW To PREPARE 'EWZYWES. 

FROM TfMS To TIME, YOU PREPARED THE DNA POLYMERASE THAT WAS 

THE FIRST TASK, I W A S  SUPPOSED TO PURIFY DNA POLYMERASE 1 

CANDA- L. FRANCIS, OFFICIAL REPORTER, USDC, 415-831-6080 



1 

2 

3 

4 

5 

6 

3 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

7-909 

A. BUT THAT WAS A METHOD mrcH DR. KORNBERG HAD PUBLISHED WITH 

SOME O ! m m  PERSONS. 

Q. DO YOU KNOW IF, AT THE TIEiE YOU WERE PREPARING THE ENZYME, 

WHETHER YOU KNEW THAT IT CAME APART INTO THESE -- THESE TWO 
PIECES W I T H  DIFFERING PROPERTIES? 

A. NO. 

STAND AROUND, BECAUSE 'SHEN IT COULD DEGRADE. BU!C WE WERE 

LOOKING FOR THE WHUU ENZYME, THE 106,00O-NUeLEOTXDE, OR 

S O m f N J G .  

Q. 

WORK, WHETHER -1 WHETHER YOU KNEW THAT YOU COULD GIE;T THE ?ZENOW 

PIECE SEPARATE. 

A. NO, NO. 

I REMEMBER THAT IT W A S  =Y SMPORTANT MOT TO LET IT 

SO YOU CAN'T RECALL IF, AT THE TIME WHEN YOU WERE DOING THIS 

Q. 

1969 AND 1970, IS IT TRUE THAT THE ENZYME WOULD BE 0- HAVE 

WITHIN IT SOME SMALL PIECES OF DNA AS WELL AS THE PROTEIN? 

A. 

HOW, WHEN YOU WOULD PURIFY ENZYMES BACK AT THIS TIME, IN 

YOU MUST RJDEHBER THAT THE PURIFICATXUN METHODS AT THAT TIME 

W A S  NOT AS GOOD AS THEY ARE NOW, SO, OF COURSE, &OW COULD YOU 

KNOW? 

WE DXDW?C DETECT IT, 

THAT MIESN'T MEAN THAT IT ISN'T THERE. 

TEIfNG TO ANSWER. 

IF YOU CANNOT DETECT A THING, 

SO THIS IS AH IMPOSSIBLE 
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7-910 
KLEPPE-CROSS/PASAHOW 

A. YES. 

Q* DR- XURNBERG TESTIFIED m T  HE HAD A CASE #ERE WE W A S  

WORKING WITH A ROUHD PIECE OF DNA -- 
A. UH-fftfH. 

Q.  -- AND EIE THOUGEPT THAT PERKAPS HE WAS GE!PTING SOME PRIMER 

SYWTHES~S STARTED wrmom m r m  A mrmR IN. 

Am Y W .  

Q. 

PIECES OF DNA COKIXMINATING THE SOMJTION. 

AND HE LATER FOUND OUT IT WAS BECAUSE THERE WERE SMAU 

DO YOU THINK THAT THOSE SMALL PIECES WERE ALSO fH THE 

ENZYME YOU WERE USING? 

A- NO. I CANNOT SAY ANYTHING ABQUT THAT, BUT WHAT I CAN SAY I1 

THAT THE urJXQUE TYPE OF WORK WE WERE DOING WAS THAT' WE HAD SwaW 

DOUBLE-STRANDED DNA MOflECULIES WITH A VERY SPECIFIC SEQUENCE. 

Q. UH-HUH. 

A. AND THE ESSAY WAS THAT IF YOU DID HOT -- LIKE TF€E SEMINAR: 

IF YOU D I D  HOT IN mImR8 YOU DIDN'T GET ANY SYEJTHESIS. 

SO IF YOU HAD IDT8 OF JUNK, PRIMZRS, AS YOU ARE XMPLYING TH&T W 

HAD, IT WOULD -- IT WOULDN'T -- THE CONTROL WOULDN'T WORK. SO 

OBVIOUSLY THIS COULD NOT BE so, 

Q. WELL, WHAT -- 
HR- FIGG: Y O m  HONOR, X DIDN'T WANT TO INTERROPT DR. 

KLEPPE8S ANSWER, BUT I OBJECT TO HR. PASAHOW'S CHAWkCTERIZATION 

OF DR. KORNBERG'S TESTIZaOlSY. EE DID NOT TESTIFY THAT HIS 

ENZYMES WERE CONTAMfNATED WITH DRA. 
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THE COURT: THAT'S ONE OF THOSE AREAS WHERE I'M GOING 

SUM TOTAL OF DR. KORN3ERG'S TESTIMONY. 

THE COURT: 

ANSWER WILL REMAIN. 

SO THE ANSWER -- TIIE QUESTION AND THE 
i 

HR. PASAHOW: THANK YOU, YOUR HONOR. 

Q. DR. PIJIEPPE, IN THIS EXPERIMENT YOU POINTED OUT W I T H  THE 

COHTRULS DOWN HERE, DO YOU KNOW HOW WNG THIS TIME PERIOD IS 

FROM THE BBGINNXNG TO THE: END? 

A. OH, IT WOULD BE A -- I DIDN'T RECORD IT, AND IF X KNEW YOU 

WERE GOING TO ASK, X WOULD XAVE, I CAN ASSURE YOU. 

(LAUGHTER) 

THE WITNESS: BUT MY GUESS WOULD BE A COUPLE OF HOURS 

TO THE PIATEN, THE FIRST PLATEAU. IT WOULD BE AN ORDINARY 

PROCEDURE, BUT I CANHOT SAY MURE. 

Q ,  (BY m. PASAHOW) NOW, ON THE -- OH THE QUESTION OF THIS 

mmcLE: ~ ' V E  BEEN TAUING ABOUT, DID I UNDERSTAND THAT THAT 

ARTICLE WAS PUBLISHED AFTER YOU AlJD DR. WELL 2CLEPPE HAD 

RETURNED TO NORWAY? 

A. IT W A S  PUBLIS?IED, YES, BWI' IT WAS SUEWITTED FOR PUBLICATION 

REFORE WE LEFT. AND THE IMPORT OF ANY PUBLICATION IS THE DATE 

IT IS SUBMITTED BECAUSE THEN TIE JOURNAL GETS IT. AND m T ,  f 

THINK, WAS -- YW, WE WERE wornme m y  m, so T H ~ T  WAS 

BEFORE WE LEFT, m. 

CANDACE L. -CIS, OFFICIAL BEPORTER, XJSDC, 415-431-6080 
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WHAT XS THE DATE OF SU3MISSION OM TEAT ARTICLE? ITSS THERE 
~PPE-CROSS/PASAHOW 

Q. 

IN FROpiSr OF YOU. 

A. JWLY, I THINK. 

LET'S SEE. 

(PAUSE I# PROCEEDINGS) 

THE WITNESS: RECEIVED, 20TH JULY, YES, SO THAT MEANS 

THAT KHORANA FZAD SENT' IT. SO THAT MEANS THAT IT HAD BEEN 

WHATEVER H I S  INVOLVEMEm IN IT HAD BEEN FINISHED BECAUSE THAT 

MUST BE ABOUT THE TIME WE WERE LEAVING. 

Q. (BY MR. PASAHOW) SO ST WAS SUBMITTED AFTER YOU WERE 3ACK IEl 

NORWAY BUT WRITTEN BEFORE YOU LEFT? 

A. WE DID NOT e- WE WERE NOT BACK fPJ NORWAY ON JULY 20TH. 

Q. OH, I'M SORRY. r THOUGHT YOU HAD SAID YOU HAD LEFT EARL~ER. 

SO IT WAS S U B M I m D  WHILE YOU WERE -- WHILE YOU WERE 

STILL IN DR. KHORANA'S LABORATORY. 

A. WE LEFT IN THE END OF THE SUM?4ER, BUT WE DID NUT GO STRAIGH!l 

TO NORWAY, WE WENT To PLACES. WE WENT To lJEw yo= AND HAD TO 

SEE A LITTLE OF TFiE STATES BEFORE WE WENT ON THE BOAT. 

Q. I SEE. 

(PAUSE XN PROCEEDINGS) 

Q .  (BY MR. PASAHOW) DR. KL;EPPE, U3T ME SHOW YOU WHAT WE'VE 

MARN3D AS EXHIBIT 3-194. 

A. (WITNESS EXMINES WCUMEMT.) 

UH-HUH. IT IDOKS LIKE ONE OF -- ONE OR MORE OF MY 
CANDACE Le 'FRANCIS, OPPICIAL REPORTER, WSDC, 415-431-6080 
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CRUMMY NOTES. 

Q. AND THESE ARE -- 
A. THIS IS ALSO A MONDAY MORNING SEMXNAR. IT'S DATED SEPTEMBER 

13, AND IT IS AGAIN KJEUWELO GIVES THE SEMINAR. 

Q .  AND THIS WOULD BE IN 1969 AGAIN? 

A *  YES, IT HAD TU BE IN '69, BECAUSE IN ' 7 0  AT THAT TIME WE 

WERE NOT THERE. 

MOVED. 

Q. 

MORNING SEMINARS, AND THIS PARTICULAR ONE W A S  GIVEN BY DR. =ELI 

THE LAB W A S  NOT 2HERF,, EITHER, BECAUSE IT WAD 

SO To SUMMARIZE, THESE ARE NOTES OF AEJO!IWER OF THESE MONDAY 

KIrEPPE 

A. m-HUH. YES, AS I am. 

(PAUSE IN PROCEEDflSGS) 

Q. MOW, THESE PARTICUIAR NOTES HAW3 AT THE 

BOTTOM OF THE FIRST PAGE HERE SOME PECULIAR STRUCTURES DRAWN. 

A. NO, NO. THEY'RE NUT PECULIAR AT ALL. 

Q. WEU. 

(BY MR. PASAHOW) 

(LAUGHTER) 

Q. (BY MR. PASAHOW) THEY mVE SOME STRWCTURES DRAW. 

CAN YOU -- CAM YOU !FEU ME, PXIEASE, FIRST, WHAT THIS 

TOP ONE IS HERE THAT HAS THESE LETTERS IDOPING AROIlpJD ON ITSELF 

A. YES. THIS IS IF YOU HAD -0 IF YOU TAKE ONE OF THESE 

STRANDS -- I DON'T KNOW IF THE JURY HAS IT IH FRONT OF THEM, 

IF YOU TAKE ONE SINGLE STRAND OF THESE DNA PIECES -- AND THIS 

BW 

=DACE Zr. PRANCfS, OFFICIAL REmRTER, USDC, 415-431-6080 
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so THIS IS WHAT rs CALLED A IIAIRPIN S T R U ~ .  AND IT 

LOOKS LXKE A HAIRPIN IF YOU'RE A LITTLE GENEROUS. 

Q. NOW, THIS IS rn SAME PIECE OF DNA THAT w s  rwoLvm IN mm 

LECTURE THAT WAS GlVEN SEVXRAL MONTHS EZLR1L;IER TH TIIS' NOTES THAT 

MR. F f G G  SHOWED YOU? 

A. NO, THIS IS NOT THE SAM3 PIECE. IT IS ONE OF THE PIECES, 

BECAUSE I HAVE ALSO TffE OPPOSITE PIECE. THIS IS THE ONE, THIS 

IS THE OTHER, SO WE HAD BOTH TFERE. AND WXEN YOU ANNEAL THEM, 

THEY GO LIKE THIS (INDICATIWG). 

Q. I SEE* 

A. BUT THERE'S ONE LARGE DSFFEREPSCE, AND THAT IS, IN THAT CASE, 

THERE IS 10-FOLD EXCESS OF PRIPlERf IN THIS CASE, IT IS THE PXECl 

BY ITSELF- 

Q. WELL, mrs IS -- THIS, YOU'RE TEIUNG us, xs o m  -- ONE  HAL^ 

OF !rHE -- 
A. HALF OF THE DUPLEX. 

Q. 3UT THE SAME DUPLEX AS WAS INVOLVED fN THE HARCH NOTES. 

A- YEAH. UPPER HAW OF THAT D U P W -  

Q .  

A. UH-HW. 

AND THOSE ARE NOTES FROM SEPTEMBER OF THAT SAME YEAR. 

Q .  I'M SORRY, DOCTOR? 

A. YES. YES, IT IS. 

W A C E  L. FRANCIS, OFFICIAL REPORTER, USDC, 425-431-6080 
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Q. NOW, JUST 3EulW TEAT, THERE IS A -1 ANOTHER STRUCTURE DRAWXI 

A. UK-HUH. 

Q. 

SEEING. CAN YOU TELL ME WRAT THAT IS. 

-- TWO PIECES ONE RIGHT NEXT TO EACH OTHER WE'RE USED TO 

A. YES. IT'S -0 IF YOU TAECE -- IF YOU -- YOU SORT OF EXPAND 

THE STRUCTURE ON TOP OF THAT, JUSTUMBAND IT SO IT GOES XN UHE 

LONG PIECE AGAIN, AND YOU STICK TWO THESE TOGETHER, THE NATURE 

OF THE COMPOSITION OF THE MOLECULE IS STILL SUCH THAT THEY 

CAN -- THEORETICAUY, IT CAN ALSO DO LIKE THIS (IWDICATING) I 

IT'S A MOST INTERESTING MOLECUIB, SO . . 
8. I SEE. SO THAT'S THE SAME PIECE OF DNA FLIPPED OVER AND 

THEN IT STICKS TO ITSELF LIKE THAT? 

A. YEAH. THIS IS A POSSIBILITY, YOU SEE- YOU HAVE TO EXPZlORE 

ALL POSSIBILfTfES THAT THESB MOI*ECWLES CAN AHD XP YOU 

HAVE A SINGIS-STRAND, THEORETXCAUY, IT CAN 1x) BOTH OF TBESE 

THINGS. 

(PAUSE IN PROCEEDINGS) 

THE WITNESS: BU!T X THINK IT'S VERY FAIR To POSNT 

OUT -0 IF YOU CAN SHOW THAT BACK AGAIN, f THINK I HAVE TO -- 
Q. (BY MR. PASAHOW) OF COURSE. 

A. -- EXPLAIN IT. 

IF YOU SEE THE WRITING, THE LINE mST ABOVE T H I S  

HAIRPIN STRUCTURE, IT SAYS, V N A  POLmRASE ON 29-PfEeE 

ALXIPJE." AND EiZXC IS "29 CAN FOLD 3AcK ON ITSELF." SO THIS 

CANDACE L. FRANCIS, OFFICIAL REPORTER, USDC, 415-431-6080 
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IS A DRAWING OF THAT POSSIBIIJTY. 

Q* UH-HUH. NOW, UP AT THE TOP OF YOUR NOTES ON THIS PAGE, 

THERE ARE FOUR HUMBERED STEMS, 

FOR US, PLEASE. 

COULD YOU READ WHAT THOSE SAY 

A. YEAH I CAN. mrs OBVIOUSLY -- UD 1 MUST ADMIT -- THE JURY 

EAS TO UNDERSTAND THAT I HAVE NOT SEEN THIS PIECE OF PAPER IN 22 

Y'EARS, SO IT'S A LITTLE WAY OUT. 

BUT XT SAYS: mlm REPWCaTION ON GENES." 

THAT, OF COURSE, IS THE OVERAU GUAL OF THE KHORANA 

LABORATORY, mrcH WE ALL WERE PART OF. 

LJrJMBER TWO. "DEGREE OF COMPLETIOPS OF REPAIR." 

AND THAT IS WHAT 1 SAID EARLIER. XT WAS VERY 1:MPORTAKI 

THAT, WHEN YOU DID A REPAIR RBACTION, THAT THE WHOLE MOLECULE 

WAS REPAIRED AND NO!T ONLY PART OF IT. 

THE THIRD IS THE "SXZE OF TEHPL&TEIn 

AND EVUMBER FOUR IS "SINGLE STRAND." 

Q. NOW, Do YOU RECALL THAT -- WEU, PERHAPS YOU'VE FORGM"rEE3. 

DO YOU RECALL THAT WE TALKED ABOUT THIS PARTICULAR SET 

OF NOTES THAT YOU TOOK WHEN I eAME TO NORWAY TO TB;KE YOUR 

DEPOSITION? 

A. 

GOVERNMXNT, SO I HAD MORE XMFORTANT THINGS To THINK ABOUT. 

I CANNOT -3ER, BECAWS3 THAT W A S  WfIEN OQE mST THE 

(mu-) 
THE WITNESS: IT WAS !FHE SAME WEEK. 

~~ 

CANDACE L. FRANCIS, OFFfCfAL REPOR!FER, USDC, 415-431-6080 
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BOTTOM OF THE FIRST PAGE. 

Q. AND DO YOU RECAU THAT THAT I6 A CHART WHICH IS REPRODUCED 

IN MORE FINISHED FORM XH THE ARTICLE THAT IS THE m P E  ARTXCLE 

INVOLVED IN mrs CASE? 
3 

(PAUSE IN PROCEEDINGS) 

THE WfTNBSS: I CANNOT EXPLICITLY RECALL THAT, NO. NO, 

f CANNOT, BUT IF YOU 0- WE CAN W K  AND SEE SF 0 a 

(PAUSE IN PROCEEDIPIGS) 

Q. (BY MR. PASAHOW) IF YOU'D W O K  AT FfGaRE 11 ON PAGE 354. 

A. YES. 

(WITNESS SEARCHES THROUGH DO-. 1 

YEAH. FIGURE 11, YEAH. 

YEAH, THERE YOU HAVE THE HAIRPIN AGAIN. YES, I'VE 

FOUND IT. 

Q. AND THAT FIGURE 11 IS A PRINTED VERSXON OF mrs 

HANDWRITTEN -- 
A. YES. 

Q.  -- NOTE; XS IT NOT? 
A. UfI-RUH. YEAH. 

Q. NOW, IF YOU'LL TURN TO !TIE NEXT PAGE OF TKE MO!'fES, 38 THERE 

ALSO A COPY OF THE CHART WHICH BECAWE FIGURE 12 IN THE PRINTED 

PUBLICATION? 

A. FIGURE 12. 

(PAUSE IN PROCEEDIWGE) 

CANDACE L. F'RANCZS, OFFICIAL REPORTER, USDC, 415-431-6080 
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THE WITNESS: WHAT DO YOU KEAN? ARE YOU REFERRING TO 

THE DRAWINGS OH MY NOTES IN THE MIDDLE OF THE PAGE? 

Q* (BY MR* PASAHOW) YES. 

A. NOT FIGURE 12, I THINK, BECAUSE I DIDN'T . . 
(PAUSE IN FROCEEDINGS) 

THE WITNESS: NO. IT MUST BE -- I THINK YOU MUST BE 

THINKING ABOUT FIGURE 10, BECAUSE fT DOESN'T -0 !FXAT ONE DOESN"1 

uK)K LIKE ST* 
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20 

21 
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25 

CANDACE Lm FRANCIS, OFFICIAL -PO-, IJSDC, 415-431-6080 

Q. (BY MR. PASAHOW) SO YOU THINK THAT, INSTEAD, TRIS IS FIG= 

10 FROM THE 0 0 

A. 1 THINK IF I COULD BE ABLE TO MY NOTES, PERHAPS IT 

WOULD BE EASIER. 

Q. YES, OF COURSE. 

A. (WITNESS EXAMINES m m . )  

IT SAYS -- 1 THINK I SHOULD R%AD IT. AND IF YOU COULD 

PUT THE COPY OF My NOTE ON TIiE BOARD, I THINK IT WOULD BE 

EASIER* 

Q .  I'D BE HAPPY TO, IF I CAN BORROW MR. FIGG'S. W E  HAD A 

COPYING PROBIZM ON THIS PARTECUIAR PAGE. 

(PAUSE Xl? PROCEEDINGS) 

THE WITNESS: I W A S  WONDERING, ARE YOU REFERRING TO 

THXS FIGURE (INDXCATING) ? 

Q. (BY MR, PASAHOW) YES, THAT'S TEE Om. 

A. YEAH, AND 0- YEAH. OKAY. 

THIS IS TfIE FIGURE XR THE MIDDL3 OF THE PA6E 2 OF -SI 
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SEMINAR NOTES. 

AND YOU ARE ASKING IF THAT WAS THE SAME AS FIGURE 12 IN 

THE PUBLISHED PAPER. 

Q. YES. 

A. I ~ W T  mrm so, BECAUSE  FIG^ 12 IM THE PUBWSHED PAPER, 

"TEMPERATURE," IT SHOWS TfLE DIRECTION OF ZERO DEGREES DOES NOT 

GO, AND IT GOES FAIRLY WEU AT 25 DEGREES. 

IN THIS NOTE, CRupJlEay AS IT IS, IT SAYS THAT THE PRIMER 

TO DIFFERENT SIZES SUGGESTS THAT 20 IULS A SECONDARY STRUCTURE; 

IF fT 3s AIAINE, YOU HAVE NO IIJCORFORZLTION. 

SO IT SEEMS THAT I D l D  PUT TWO DIFFEREN" TYPES OF 

PROBLEMS: ONE IS PRIMER SXZE; ZWUTHBR IS TEMPERATURE. 

Q. SO YOU BELIEvlE THIS XS A HAND DRAWING OF WHAT BECAME FIGURE 

10 IN THE PRINTED PUBLICATION; 1s THaT RIGHT? 

A. ( W I m S S  EXAMINES DOCUMENT.) 

YES, BECAUSE -- AND I THINK X SHOULD STATE WHY I THfMK 

SO: 3ECAUSE IN TEE PUBZICATION, THEY ARE DISCUSSING THE SIZE OF 

TENPIATE ON THE REPAIR REACITON, AND THEY USE DIFFERENT SIZE OF 

TEMPLATE WITH THZ SAME PRIMER. AND THE PRIMER IN Au CASES ARE 

THE SAME, AND THEN THEY ADD DIFFERENT SIZES OF TEMPLATE TO IT. 

AND THEY USED M I N E ,  2 0 ,  12 AND 16, AND THAT TS ElfACI'LY THE S M E  

NUMBER WHICH APPEARS IN THE SEMINAR NOTES. 

Q. NOW, IF YOU COULD TURN TO THE NBX!T PAGE OF YOUR MOTES, 

AND AT THE TOP =RE. mrs IS ONE I THIW I OUGHT 

REFERRED TO As FIGURE 12? 
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A. YEAH. THIS -- YEAH. THIS TEMPERATURE STUDIES THE 

INCORPORATION, AWI WITH E. COLI DNA mmmisEr AND IT SAYS TIIE 

STUDIES GO FROM ZERO DEGREES TO 37 DEGREES. 

YEAH, THAT WOULD BE FIGURE 12- YEAH. 

Q -  SO 9- NOW, IN THAT TEMPERATURE STUDY, WHAT WAS THAT A 

TEXPERATURE STUDY OF? 

A. IT SAYS IN THE NdTES, AND 1 HAVE TQ READ IT: 

"EFFECT OF TEMP== ON REPAIR ON DNA-V BY 

E. COLI DNA POLYMERASE. THE TENPERATLIRE WSED ARE 

GIVEN ABOVE AND THAT GOES FROM ZERO, FIVE, 15, 25, AND 

37. o m  CONDITIONS m AS DESCRIBED rH FIGURE 1i.n 

SO THOSE ARE THE CONDITIONS. 

Q* AISD THE DNA THAT'S USED =RE AGAIN, THAT'S ONE HALF OF THE 

SAKE MOLJECULE AS WAS INVOLVED IN THESE 1JUTES? 

A. IT IS WHAT IS CALJlED NUMBER FIVE IN THIS PAPER, AND, YES, 

THAT IS TRUE, IT IS THE HAIRPIN, THE SXHGLE-STE1AWDED M0mCUT.Z. 

Q. IN mrs FIGURE THAT IS DFULWN IN YOUR NOTES AND IS FIGURE 12, 

WHAT WAS THE PRIMER THAT WAS BEING WSED TO 1- TO EXTEND THE DNA? 

A. THE PURPOSE OF THIS STUDY WAS 2'0 SEE IF THE MOLECULE FOLDED 

BACK ON ITSELF. THEN IT COULD ACT AS ITS OWN PRIMER. 

Q. UH-HUH, 

A. SO THAT'S A DIFFERENT EXPERIMENT. 

(PAUSE IN PROCEEDINGS) 

Q. (BY MR. PASMOW) THfS ONE WOULD NOT HAVE HAD A PRIMER; 

ST WOULD BE THE REACT1 THAT'S -D ~ U S T  wrm mm mrmm? 

CANDACE L. FRANCIS, OFFfCXAL REPORTER, YSDC, 415-831-6080 
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PURPOSE OF mrs PART OF THE STUDY WAS TO SHOW IF you HAVE A 

EXTEND, 

PRm AWD IT CAN ACT As ITS OWN PRIMER. 

IF IT FOLDS THE OTI3ER WAY, IT DOES HOT COVER THREE 

Q. AND SO WHAT YOU'RE SAYING IS THAT THIS PIECE HERE COULD 

EXTEND DOWN THIS WAY (1WDfCATfNG) WITHOUT ANY PRIMERS BEING 

PRESENT. 

TKE T m E  PRIME HYDROXYL END, YEAH. 

BUT THIS W A S ,  OF COURSE, KNOWN FROM OTHER STUDIES, T€W 

IF YOU HAVE HMRPIN STRUCTURE, IT COULD EXTEND. 

Q .  

BEEN TALKING ABOUT, WHICH IS ANOTHER ONE OF THESE -- THESE 
NOW, THERE'S ALSO A NOTE AT THE EWTTOM OF THE PAGE WE'VE 

GRAPHS, AND THEN ABOVE IT THERE ARB SO= SHORT LINES DRAW. 

CAN YOU TELL MB WHAT THAT GRAPEI SHOWS. 

A. YEAH. AFTER 22 YEARS, I SEE TEfAT I SHOULD LEARN TO TAKE 

BETTER NOTES. 

IT SHOWS O m  IDMG DNA MOLECULE AT 29 IDNG. 

WE HAVE TO START AT THE TOP THERE, YOU SZE THAT'S THE 

ONE IONG PIECE OF DNA, SINGLE-STRANDED, AND TJ4EN !!?HERE'S A WNG 

ROW OF PRIMF,RS OF DIFFESENT SIZE DRAWN UNDERNEATH IT, LIKE -- A7 

DIFFERENT LENGTHS. 

AWD THE PURPOSE OF TRfS EXPERIKEWT IS PRIMERS OF 

DIFF'ERENT I8HGTHS. SO ONE IS JUST TRYING TO SEE WHAT TYPE OF 

CANDACE L. F'RANCIS, OFFICfAL.REWWTER, USnC, 415-431-6080 
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PRIMER DO YOU =ED TO GET THIS REACTION GOING. 

AND IT IS DONE AT 15 DEGREES CELSIUS W I T H  -- AGAIN, 

W I T H  E. COLI. THE "ECn STANDS FOR E. COLI m A  POL-E. 

AND THIS PARTICUUR REACI'ION IS FOLUWF,D BY 

INCORPORATION OF P32, THAT IS A RADIOACTIVE =BEL, CTP, THE 

DEOXY CTP. 

Q* 15 THIS -- IS THIS HAND DRAWING THE S m  E X P m I m  WHICH 

BECAME THE PRINTED -- 
A. BUT IT SHOULD -- 
Q. -- FIGURE 13 IN TIE ARTICLE? 

A. EXCUSE ME. IF I CAN FINISH TFE EXPLANATION FIRST. 

Q. I'M SORRY- I THOUGHT YOU WERE DONE. 

A. OH, NO, NU- THIS IS JUST THE SETUP. AND THEM THX DIRECTIOH 

IS W I T H  mE: GRAPH GOING THERE. 

YEAH. YOU HAVE TO TAKE THAT AWAY. 

(2. OH, YOU W A N T  THE DRAWING BACK. 

A. YEAH. 1 THINK IT IS BEST TO EXPLAIN THIS FIRST. 

THEN YOU SEE THAT THE TIME AGAIN IS THE AXIS, WfCE IS 

ON THE SIIEET, AWI) TIEN THE VBRTLCAL AXIS IS RBAmION. 

AND ALL IS DIFFERENT THINGS RECORDED =RE. T€E 

BOTTOM I8 29 AmNE, AEJD THIS WIU BE THE IWORPORATIOlJ W f T H  A 

HAIRPIN STRUCTURE. THXN YOU HAVE 29 WITH A NOHA. AND, 

OBVIOUSLY, THEY DIDN'T 00 VERY MUCH BETTER. THE TOP OME IS THE 

HEXADECA. THAT MEMS YOU HAVE A VERY LARGE PRIMER, APJD IN THAT 

CASE, THE REAmION IS MUCH BETTER. 

CANDACE L. mwcrs, OFFICIAL REPORTER, USDC, 415-431-6080 
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Q. WHAT IS A NONA? 

A. THAT IS A -0 A LITTXJZ OWGONUCLEOTIDE, NINE. 0 

Q.  "NONA" MEANS NINE? 

A. YEAH. YEAH. 

Q* SO THIS WOULD BE -- HALF OF THE MTfXZX THAT WA§ INVOLVED 

I X N  THXS EXPEXXMFHT HERE W I T H  A PRSMER WHICH IS NINE BASES LONG? 

A. YES, AND &TARTIN ONE OUTSIDE THE: END. YOU CAN SEE THAT 

THERE4 

Q e  UH-HUN. AND THEN THIS -0 THESE LINES WOULD BE WITH WNGER 

PRIMERS? 

A. YEAH. 

Q. WHAT IS A HEXADECA? 

A. 16. 

Q .  NOW, IN THE EXPERIMENT OVER HERE, DO YOU KNOW HOW m N G  THE 

pRrmRs WERE? 

(PAUSE IN PROCEEDINGS) 

Q e  (BY MRe PASAHOW) IS TKAT -- IS THAT SHOWN IN YOUR NOTES? 

A. YES. THERE WERE TWO PRI-. ONE fS 10 AND ONE IS A NINE. 

BUT THESE TWO EXPERlMENTS W O T  BE COMPARED BECAUSE -0 OF 

COURSE, THEY CAN BE COMPARFJl, BUT THEY ARE SO -QUAL 3Rs !IXE 

SET-UP THAT IT WILL CONF'USE THE JURY IF YOU START TO PUT ON 

TOP OF EA- OTHER. 

IN =IS CASE, IT'S 1O-FOLD EXCESS UF' THE BmCKING 

PRIMER, SO WHEN YOU EEAT THE DNA MOLECULE, THEN THE PRIMER IS 

THE3E TO SORT OF CATQI HUJXCULES. AND IF YOU CATCH IT IN A 

CANDACE L. FRAWCIS, OFFICIAL REPORTER, US=, 415-431-6080 
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XLEPPE-CROSSjPASAHOW 

COMPLEX, IT CANNOT PAIL BACK. 

Q. tM-HUH. DO YOU KHOW WHAT THE -- WEIAT THE EXCESS OF PRIMERS 

W A S  IN THIS PARTI- EXPERIMENT? 

A. NO. 

Q. 

THE DNA THAT 

EXPERXKENT THAT YOU TALKED ABOUT EARLIER? 

THIS WOULD BE TI33 SAW3 NINE-BASE PRIMER AND THE SAM3 HALF 01 
I 

PART UF WRAT WAk INVOLVED fE3 THE MARCH 

A. f DIDN'T QUITE CATCH YOU. 

Q. THE NINE-BASE PRIMER AND THE TEHPLAT3 DNA, BOTH OF THOSE 

WERE PART OF WHAT WAS USED IN THE .EXPERIMENT THAT'S DESCRIBED 31 

YOUR NOTES OVER l4ERE, THE MARCH NOTES, 

A. ST'S ONE HAW OF THE BS0L;eCUU. 

Q. NOW, THIS EXPERIKENT THAT WE'RE TALKING ABOUT NOW, THAT 

PRESUMABLY W A S  DONE AFTER TffE EXPERIMENT THAT W A S  DONE OVER HERl 

IN THE MARCH NOTES? 

A. YES. 

(PAUSE IN PROCEEDINGS) 

Q. (BY MR. PASAHOW) IS -- rs THERZ ANYTHING XN THE PUBLISHED 

ARTICLE ABOUT mIS EXPERIMENT HERE (INDICATING)? 

WORK IS IN PROGRESS. 

Q .  THAT'S AT TEIE VERY END? 

A. YEAH. 

Q. SO N O m f N G  *- HOTHINE DESCRIBES THE TENEXATE AND TWE PRIMER 

~~ ~ 

CANDACE La FRAHCfS, OFTICIPLL REPORTER, USDC, 435-431-6080 
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7-925 
KLEPPE-CROSS/PASAHOW 

A. NO, NOT IN -- THIS PAPER OOES NOT DEAL WITH THAT, BUT IT -- 
IT SAYS THAT THIS WORK IS GOING ON, AND mrs IS BEING DONE. 

Q. WHAT THE PAPER DOES DEAL WITH ARE THE EXPERIMENTS THAT ARE 

I19 T?E SEPTEMBER NOTES: IS THAT RIGHT? 

A. SOME OF THEM, YES, 

Q .  DO YOU KNOW WHEN THE OTHER EXPERIMENTS WERE DONI3 WHICH ARE 

REFERRED TO IN THE ARTICLE? WERE TKEY DONE BEFORE OR mER THE 

EXPERIMENTS WE'RE TALKING ABOUT NOW? 

A. SOME OF THEM ARE DONE BEFORE, IN THE -- IM -- EARLIER IN TEEE 

WINTER. 

Q. AND SOHE OF THEM WERE DONE LATER? 

A. YES. 

(PAUSE IN PROCEEDINGS) 

MR* PASAHOW: YOUR HONOR, WE'D OFFER EmIBIT B-194, 

WHICH ARE THE NOTES THAT DR. KLEPPE JUST TESTIFIED ABOUT. 

THE COURT: ANY OBJECTION? 

MR. FIGG: NO, YOUR EONOR, NO OBJECTION. 

THX COURT: THEY ARE ADMITTED. 

(DEFENDANT'S EXHIBIT B-194 

RECEIVED IN EVIDENCE) 

Q- (BY EDR. PASAROW) DR. KLEPPE, LET ME SHOW YOU WHAT'S BEEN 

MKRKED AS EXHIBIT €4-69. 

A. (WITNESS EXAMINES -. 1 

YES. THIS I8 AIS0 ONE OF MOMDAY MORNING SEMINARS. 

THIS WILL BE THE 7TH OF DECEMBER '69, AND THE PERSON G M N G  THE 

CANDACE L. m a s ,  omram REPORTER, WSDC~ 415-431-6080 



Q 

; 

1 4  1 

* 

* 

0 

a 

2 

; 

3 
a 

11 

12 

' 13 

1 4  

15 

16 

17 

18 

19 

20 

* 

* 

0 21 

22 

23 

24 

25 

a 
-- - . 

* 
4 

5 

6 

7 

0 8 

9 

10 I. 
11 

12 

13 

1 4  

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

7-926 

AND BEFORE I DO ANYTHXHG Horn, I HAVE TO SAY THIS IS 

ORGANIC CHEMISTRY, WHICH WAS NOT MY HOTTEST S m E C T .  

Q ,  DOWN AT THE BOTTOM OF YOUR ISCITES -, THERE'S A m T  

OF . . . IT LxK)Ks LIKE VARlcOUS DNA PIECES. 

A. UH-HUH. 

Q. 

NOTES. 

CAN YOU TELL US WEEAT YOU RECORDED IN THIS PART OF YOUR 

A. 

OF THE ORGANIC SYNTHESIS GROUP, AND IN mfS DECEMEiER SEMINAR, HI 

OBVIOUSLY GAVE THE GROUP SOME INFORMATION =UT SYNTHESIS 03 

THE BLOCKING GROUPS. 

YEAH. MARV CARUTHERS W A S  ONE OF THE VERY IMPORTANT PE0Pf;E 

I TXINK, FOR THE JflRY, YOU HAVE TO -- TO EXPLAXN 

BLOCKING. IF YOU'RE GOING TO JOIN TWO MOLECUZIES WHICH CAN J O I N  

IN VERY MANY WAYS, IT IS VERY IMPORTAWT TO BIDCK ALL THE OTHERS 

SO IT CAN ONLY CONNECT IN ONE WAY, AND THIS IS VERY DXFFfCULT. 

AND THE ORGANIC CHEMISTRY BEHIND IT IS VERY DIFFICULT. 

UNDERSTAND IT QUITE THEN AND I HAVEN'T UNDERSTOOD fT SINCE. 

1 DfDN'! 

so THAT IS THE FIRST PART OF mrs PART. 

THE LAST PART OF THIS, HE GXVES THE GROUP WSTS OF 

COMPONENTS AND HOW MUCH WE EAVE ON EACH COmmNT AND THE WAYS 

THEY ARE STORED. 

Q .  SO THE INDICATXONS EERE, %'HAT W O W  BE THE SEQUENCE OF BASE! 

OF A PARTICUIAR MOLECULE THAT THE GROUP MADE? 

A. YES. 

CANDACE L, FRANCIS, DF'FICIAL RE-ER, USDC, 415-431-6080 
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KIIEPPE-CROSS/PASAHOW 
Q* AND THE REST OF THIS IS INFORMATION ABOUT HOW MUCH THE -- 
DR. CAR- HAD AT THAT TI=? 

A. APPARENTLY, YES. 

{PAUSE fH PROCEEDINGS) 

Q* (BY =* PASAHOW) AT TIME DR- C A R m R S  SPOKE, WAS HE 

ONE OF THE PEOPLE THAT W A S  A POST-DOC IN THE ZIABORATORY? 

A* YES. 

=* PASAHOW: YOUR HONOR, WE'D OFFER EXHIBIT A-69, 

THE COURT: ANY OmECTION? 

MR. FIGG: NO OBJECTXON, YOUR HONOR. 

THE COURT: A-69 IS ADMITTED. 

(PLAINTIFF'S EXHIBIT 8-69 

RECEIVED IN EVIDENCE) 

Q. (BY MR. PASAHOW) DR. -PPE, DO YOU RECALL WHO ATTENDED TI€€ 

SEMINAR ON MARCH 24Tw, 1969? 

A. NO, BUT GENERALLY THE As 1 TOLD EARLIER, WHOIZ GROWP 

WOULD ATTEND. 

Q* HOW, YOU WERE INVOLVED IN WRITING ARTICLES IN DR. mORANA'8 

LABORATORY, OF COURSE. 

A. f WOULDN'T PUT IT IN TEE PLURAL, BECAUSE 1 WROTE UNE LARGE 

ARTICLE WITH DR. KHORANA, AND THAT I FINISHED AFTER f CAME BACK 

TO NORWAY. 

Q. AFTER YOU WENT BACK TO NORWAY, YOU WROTE AN mmcm WHICH 

WAS ABOUT THE WORK YOU BAD DONE IN DR. K H O W A ' S  IABORATORY? 

A. YES. 

CAMDACE 1;. FRANCIS, OFFICIAL-REPORTER, WSX,  415-431-6080 



15 

r"' 

*% 

I) 

r) 

a 

/- 

a 

9 

f -  

d 

1 

2 

3 

4 

5 

6 

7 

a 

9 

10 

11 

12 

13 

1 4  

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

7-928 
KLEPPE-CROSS/PASAHOW 

Q .  #OW, WHAT W A S  DR, KHORANA'S fNVOLVlMENT IN THE WRITING OF 

THAT ARTICLE? 

A. THE ONE f W A S .  . 
Q. YES. 

A. OH, IT WENT BACK AND FORTH. 

Q. WHO PREPARED THE FIRST DRAFT? 

A. I WOULD PREPARE THE DECAPT FOR THE EXPERIMENTS I THOWGHT 

SHOULD BE PART OF THIS ARTICIJ3 AND SENI) IT TO HIM, AND THEN -- 
YEAH, IT WOULD BE A JOINT EFFORT BACK AND FORTH. 

.AND rT WAS REAUY HORRIBLE, BECAUSE m RESULTS WERE 

NOT -- THEY WERE DIFF-T FROM WHAT W E  HAD HOPED W D  EXPECTED. 

Q .  DR. KEIORANA STAYED VERY INVOLVED IH THE WRITING OF THE 

ARTICLES TXAT HAD HIS NAME ON THEM? 

A. OH, YES. 

Q. NOW, THE ARTICLF, YOU WROTE, W A S  DR. KHORANA AM AUTEiOR ON 

THAT AS WEU? 

A. YES. 

Q. 

THAT WE'VE BEEN TALKING PIBOUT IN THIS CASE AS THE KLEPPE 

ARTICLE? 

A. NO. AS f TOLD EARLIER, KJELL WAS VERY SENSOR, SO I.IE AND DR. 

KHORANA WOULD PREPARE THAT HANUSCRIPT, AND IT WAS USUALLY THAT 

!THE PERSOH WHO WAS FIRST, THE FIRST AUTHOR WOULD DO MOST OF THAT 

DID YOU HAVE ANY ROLE IN THE: ACTUAL WRITING OF THE ARTICLE 

WORK, ANYWAY. 

(PAUSE fPI PROCEEDINGS) 

~~ 

CANDACE L* FRANCfS, OFFICIAL REPORTER, USDC, 415-431-6080 
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Kf;EPPE-CROSS/PASAHOW 

Q. (BY MR. PASAHOW) HOW, WHEN YOU TOLD US ABOUT %!€€E lrzARcrH 

NOTES, YOU SAID THIS SECTION HERE (INDICATING) HAD SOMETEING TO 

DO W I T H  TESTING THE PRODU(=T OF WHAT W A S  HADE IW SOME OF THESE 

REACTIONS INVOLVING THE PIECES OF DNA THAT DON'T WLTCH UP THAT 

ARE PICTURED ON THE FIRST PAGE OF THE NOTES. 

A* NO, I DID NOT SAY THAT- I SAID THAT THIS FIRST PART W A S  TO 

PROVE: THAT THE REPAIR REPLlCATIOH DID GO TO COMPLETfON SO YOU 

COULD FILL IN TWE MOLECULES. 

Q* AND TEAT WAS TRYING TO REPAIR THE PIECES THAT ARE PICTURED 

UP AT THE TOP ISFT-HAND CORNER OF THE FXRST PAGE OF THESE NOTES? 

A. YES, TO TiIE BEST OF MY -- YEAH. THE NUMBERS ARS DUPIEX -0 

THE NUMBERS ON THE MOLECULES ARE UES THE FIRST PAGE, AND THEM 

THIS OBVIOUSLY rs A -- RESULTS ARE A NEAREST NEIGHBOR ANALYSIS. 

Q. X'M SORRY, THE NEAREST BXfGKBOR ANALYSIS IS THIS SECTION 

OVER IN HERE (IPJDICATING)? 

A* YES. AND IT GAYS "RATIO," AND THAT MEANS THAT THE RATIO 

BETWEEN AP, GP, CP 0- THE TP AND CP* AND m N  IT SAYS 

"THEORETICAUY," AND THEN fT SAYS WHAT THE EXPERIHENT GAVE. 

Q. WHAT IS NEAREST NEIGHBOR ANALYSIS? 

A. THIS W A S  TfLE ONLY WAY WE HAD TO ANALYZE IN THOSE DAYS, AND 

THAT MEANT THAT, WHEH YOU PUT TWO PIECES TOGETHER, YOU MAKE A -9 

FORCE -- YOU HAVE A FORCE GROUP BFAWEEIs TWO OF THE BIG 

MOLECu31ES 

AND YOU START WITH THB PHOSFHATE ON THE EWD OF THE 

MOLECULE AND THEN YOU CHOP THE MOLECULE W W I T H  ENZYMES, SO IT 
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7-930 

KLEPPE-CROSS/PASAROW 
ENDS UP ON OTHER SXDE, ON THB TEEREE-PART' SXDE, SO IF YOU 

START ON mfS SXDE, YOU CAN SORT OF MEASURE WHO WAS NEIGHBOR TO 

WHO OH A STATISTICAL BASIS ON Tf3E MOfrEcuLE YOU HAVE. 

BUT IT'S NOT A -- IT'S NOT VERY REPINED, BUT THAT'S TRE 

ONLY THING WE HAD TO DO. 

Q. IT WAS A METHOD FOR TESTING Td SURE YOU GOT WEAT YOU 

I m N D E D  To MAKE AS YOU WERE PUTTING THESE PIECES TOGETHER? 

(PAUSE IN PROCEEDINGS) 

THE WITNESS: THIS WAS DONE UNDER THE REPAIR 

REPLICATION CONDITION, BECAUSE YOU INCORPORATED THE 

ALPHA-LABEmD NUCUOTIDES. 

Q. (BY MR. PASAHOW) BUT T m  POIKC OF IT WAS TO SEE IF THE 

PRODUCT THAT W A S  MADE W A S  THE PROWCT THAT YOU WERE INTENDING TC 

MAKE; IS THAT CORRFET? 

Am IT DEPENDS 0- I DON'T QUITE 1- YOU HAYE TO BE PRECISE. 

"INTENDING TO MAKE." BECAUSE AT THIS LEVEL, WE HAW PWO LEVELS. 

FIRST, YOU MAKE A DUPLEX. THAT YOU CAM TEST IN ONE 

WAY. AND THEN DO YOU F I U  OUT THE DUPLEX WITH -- I HAVE TO REM 

THIS VERY CAREFULLY, BUT THIS IS OBVIOUSLY A HEARBST NEIGHBOR 

AHALYSIS. AND TO DO THAT, YOU HAVE TO INCORPORATE ALPHA-LABELEE 

Q. UH-H'LM. WELL, FOR EXAMPLE, To TAKE THE ICOSA-f AND I GUESS 

IT'S I1 HERE -- IS THAT WHAT THESE TWO HER33 REFER TO? 

Am UH-HUHm 

Q. AS EACH OF THOSE F I W D  OUT, IT SHOULD ADD A CERTAIN SERIES 

CANDACE Le FRANCIS, OFFEIAL REPORTER, USDC, 815-431-6080 
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SIDES HERE? 

Q.  UF COURSE. 

THE COURT: SURELY. 

THE WITNESS: BECAUSE I mrm IT'S wrm.  

f FEEL LIKE I'M AT EXAMS. I THm I SHOULD GET 

T H E . * .  

(PAUSE IN PROCEEDIlJGS) 

TEE WITNESS: ?lES- YOU kRE ASKING ABOUT e 0 e 

Q. (BY MR. PASAHOW) WHAT I WAS ASKING IS, As THIS F f U S  OUT -a 

A. YEAH. 

Q. 0- IT ADDS A CERTAIN SERIES OF BASIS, A'S, C'S, G'S APID T'S 

TO BOTH SIDES. 

A. YEAH. I HAVE TO EXPLAIN FfRST: ICOSA MEANS 2 0 ,  SO.IN THIS 

CASE WE HAVE TWO OLIGONUCIEOTIDES 20 BASES LONG. AND THIS THE 

SO IF YOU GIVE THIS TO A DNA POLYMERASE, YOU ALSO -- 
YOU ALREADY HAVE SOmTHING TO START ON. SO YOU CAN START TO 

FILL IN THE MOLECULES THIS WAY AND THAT WAY. 

Q. AND WHEN WE COME OVER HERE TO THE MEAREST NEfGHWR ANALYSTS, 

WHAT WE'RE IDUKTNG AT IS AT LEUT PART OF 'WHETHER OR NOT IT MADJ 

WHAT YOU EXPECTED IT TO MAKE; IS THAT RIGHT? 

CAMDACB L, FRANCIS, OFFICIAL REPORTER, U S E ,  415-431-6080 
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7-932 
~ P P E - ~ O § S / P A S A H O W  

A- YES. YOU SEE, XF 9- XW THIS W E ,  YOU 00 AM EXPERIMENT W I T H  

THERE, YOU SHOULD EAVE N O  IN TEIE G, TEIfZEE IN THE T, AND ONE IN 

THE c. 

WHAT YOU GOT WAS -1, WHICH IS ABOUT 10 PERCENT, YOU GO5 

2 . 7 ,  3.2, AND 1. SO THIS IS I"HE WAY THESE WERE ANALYZED. SO 

IT'S ON A STATISTICAL BASIS. 

Q. BUT IN -- IN SIMPLE TERMS, AT LEAST, POI1sT IS, YOU'D 

IDOK AT A THEORETICAL SERfES OF RATXOS OF WHAT'S INCORPORATED 

AND COMPARE THAT TO WHAT YOU ACTUALLY HEASURED. 

A. YES. 

MR. FXGG: YOUR HONOR, I'M SURE IT'S UNINTENTIONAL, BW 

frIR. PASAHOW COHTT'N[JES TO SAY "!l'HIS IS WHAT YOU DID" OR *YOU 

MADE" AHD I THINK IT -- 
THE WITNESS: YEAH. 

HERE IS WHAT DR. KTELL IULEPPE DID. 

THECOURT: YES. 

MR. PASAHOW: WELL, OF COURSE. 

Q. DR- KlZPPE, %BOUGH, YOU DID 00 NEAREST NEIGHBOR ANALYSIS; 1: 

THAT RIGHT? 

A. YES, BUT AS I TOLD YOU AGAIN, 1 DID THE RNA. 

(WITNESS EZESUMES WfTH3SS STAND,) 

CANDACE L, FRANCIS, OFPICIZUI REPORTER, U S X ,  415-431-6080 
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7-933 
Ln;EPPE-CROSS/PASAHOW 

Q. NOW, WHEN DR. Kf;EPPE EXPIXWED TO THE GROUP THIS EXPERIMENT 

DOWN AT THE BOTTOM HERE, DID HE PRESENT A NEAREST NEIGEIBOR 

ANALYSIS OF THE R3SULTS OF THAT EX-? 

A. NO, NOT TO MY RECOI;IIECTZON, BUT IT IS 22 Y m .  

Q -  W A S  IT DIFFICULT TO DO A NEAREST NEIGHBOR ANALYSIS AT THE 

TIME PEOPLE WERE WORKING XN DR. KHORANA'S I;ABORATORY? 

A. NO. THE ESSAY ITSELF WAS NOT DIFFICULT, BUT IT IS VERY HARE 

TO MAKE T H E  ALPHA-LABELED P32 NUCLEOTIDES. TODAY, YOU BUY THEM, 

BUT AT THAT TIMI3 WE MADE THEM. 

BUT THE ESSAY ITSELF 'WAS NOT DIFFICULT. 

Q. NOW, IN RUNNING THE TEST THAT MEASURES THIS GRAPH HERE, THE 

MAKING OF THE INCORPORATED DNA, THAT WOULD RXQUIRE YOU TO M3uIE 

BASES? 

(PAUSE IE3 PROCEEDINGS) 

THE WITNESS: IF YOU W A N T  TO Do A NEAREST NEIGHBOR 

ANALYSIS, YOU ALWAYS HAVE To ALPHA LABEL. 

A. BUT TO BEASuRE THIS REACTIOIJ, YOU CAN JUST MEAS- 

IWCORPORATION OF ANY NUCLEOTIDE AND ANY TYPE OF LABEL 

NUCLEOTIDE, SO THAT IS A DIFFERENT THING. 

Q. DO YOU KNOW WHAT THE LABEL W A S  HERE? DO YOUR NOTES SAY 

THAT? 

A. NO, MY NOTES DOES NOT SAY THAT. 

(PAUSE fW PRaC3EDfNGS) 

CANDACE L. FRANCIS, OFFICIAL REPORTER, U S E ,  415-431-6080 
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7-934 
KIIEPPE-CROSS/PASAHOW 

Q. (BY MR. PASAHOW) IN ORDER TO M, A NEAREST NEIGHBOR 

ANGYSIS, YOU HAD TO THE DNA THAT YOU WERE GOING TO Do THE 

NEAREST NEIGHBOR ANALYSIS ON RADIOACTIVE; IS THAT RIGHT? 

A. THAT IS THE WHOLE POINT OF TFIIS, YES. 

Q. 

TO BE AB= TO DO A NEAREST NEIGHBOR ANALYSTS. 

W D  IT HAD TO HAVE A CERTAIN LEVEL OF RADIOACTIVXTY IN ORDEF 

A. YOU HAD !FO HAVE A CERTAIN AMOUNT OF COUNTS, YES, 

Q. AND COUNTS ARE THE COUNTS OF THE RADIOACTIVITY GIVEN OFF BP 

THE MOIZCULE? 

A. YES. 

Q .  IF TKE EXPEIUMEEJT WAS DONE AND IT DIDN'T GIVE YOU ENOUGH 

COUNTS, ONE WAY TO INCREASE THE AMOUNT OF COUNTS SO YOU COULD D[ 

A NEAREST NEIGHBOR ANALYSIS W A S  TO USE A MIXTURE OF THE BASES 

THAT HAD A HIGHER SPECIFIC ACTIVITY OF RADIOACTIVITY; XS THAT 

RIGHT? 

HR. FfGG: YOUR HONOR, MR. PASAHOW'S GETTING VERY MUCH 

I N T O  EXPERT TESTIMONY AT THIS POINT. I'VE NOT OWECTED 

BECAUSE . . . BECAUSE DR. KLEPPE OBVIOUSLY IS A SCIENTIST WHO IZ 

FAMILIAR WITH THIS WORK. 

BUT, AS YOU RECALL, MR. PASAHUW OBJECTED STRENUOUSLY TC 

OUR ASKING DR. W P P E  Awy EXPERT TYPE QUESTIONS, SO I HAVE TO 

VOICE AN OWECTXOPJ EERE. 

THE COURT: WELL, SHE MAY TESTIFY, IF SHE CAN MSWER, 

AND OBVIOUSLY THAT HAY OPEN !IW3 DOOR FOR REDIRECT EXAHINATION. 

YOU MAY ANSWER THE QUESTION. 

CANDACE L. -CIS, OFFICIAL REPORTER, USDC, 415-431-6080 
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7-935 

!THE WITNESS: NO, 1 MAY NOT, BECAUSE I HAVE TO HAVE IT 
KflEPPE-CROSS/PASAHOW 

REPEATED, BECAUSE IT W A S  SO UNCLEAR. 

[ IALVGHTER) 

Q- (BY MR. PASAXOW) IXT SEE XF I -- 
MR. FIGG: THAT'S M?l OTfIER OaJECTION, YOUR HONUR. 

THE COURT: THAT'S ANOTHER GOOD OEUECTION, WWLT YOU 

SHOULD HAVE THOUGHT OF. 

Q. (BY MR* PASAHOW) LET SEE IF I CAN =WE lT, IN THAT 

eASE. 

TKE COURT: &ET HE ASK YOU THfS: HOW W N G  ARE YOU 

GOING TO BE ON THE REST OF YOUR CROSS? 

MR. PASAHOW: XAYBE 10 MORE MINWES, YOUR HONOR. 

THE COURT: AH, OKAY. LET'S GO FORWARD, SO YOU CAN 

CLEAR IT UP* 

THE WITNESS: YEAH. 

Q. (BY MR. PASAHOW) YOU TOLD US THAT IN ORDER TO DO W S T  

NEIGHBOR ANALYSIS, YOU'D =ED A CERTAIN flEvEL OF COUNTS IN THE 

PRODUCT BEFORE YOU STARTED; IS THAT X G W ?  

A. YES. 

Q* NOW, IN ORDER TO GET THE COUNTS IMTO THE MOLECULE, WHAT YOU 

REACTION: f S  THAT RIGHT? 

A. YES. YOU WOULD MAKE A BUILDING BIDCK IN SUCH A WAY TR&T IT 

IS RADIO-LABELED EXACTLY WHERE Y W  WANT 3T, AND SN T€lIS CASE IT 
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7-936 
KLEPPE-CROSS/PASAHOW 

BUT I THINK IS VERY FATR TO POINT OUT THAT THESE 

M0L;ECULFS WERE SO , SO YOU COULDN'T EVEM DECIDE AND DO AH 

EXPERIMENT WHICH ADD UP T?IE POUS, BECAUSE THEN WHAT WOULD 

YOU USE TfIAT F 

TO DO THAT 6 

I MEAN, THE ORGAHIC PEOPLE WOULDN'T A L I D W  YOU 

SO YOU WOULD -- YOU'D BEkURE THAT YOU STARTED OUT W I T H  

NUCLEOTXDES WHICH WERE HOT ENOUGH -- "HOTH MEAHS RADIOACTIVE 

ENOUGH -- SO YOU HAVE COUNTS. AND, OF COURSE, m : f S  WAS A 

CHALLENGE, BECAUSE THE HALF-LIFE OF THESE M0mams# RADIOACTIW 

M O L E ~ S ,  IS ABOUT TWO WEEKS. so IF YOU STAF~TED wxm A NEW 

AMUUlTT, AFTER TWO WEEKS YOU HAVE IBLF, SO YOU HAVE TO I 0 0 IT 

CERTAINLY WAS A PROBLEM, BUT THE EXPERIMENTS W f U  BE DESfGlJED SC 

THIS WAS TAKEN CARE OF. 

Q. DR. KLEPPE, WHEN YOU WOULD ADD THE BASES, WHAT YOU WOULD 00 

IS ADD A MIXTURE OF THE BASE YOU WANTED TO LABEL -- SONE OF THEF 

WOULD BE HOT AND SOME OF T H E M  WOULD BB COLD -- K M 3 D  UP 

TOGETHER? 

A. YOU ALWAYS HAD TO HAVE -- YOU HAD TO -- FIRST OF ALL, YOU 

HAD TO DESIGN YOUR EXPERIMENT SO YOU KNEW WHAT YOU WERE ASKING. 

AND IF YOU WERE ASKING WHO IS THE W S T  NEIGHBOR TO A C ,  THAT 

WILL BE ONE QUESTION, AND YOU CAN ONLY ASK ONE QUESTION IN ONE 

REArnION. 

SO THEM YOU W O m  HAVE THIS C LABELED, BUT THE OTHER 

THREE OTHERS HAD TO BE UNLABEIED BECAUSE YUU ARE GOING TO SEE 

WHO IS -- WHO OF THEM ARE GOING TO BE LABELED WHEN YOU ANALYZE 
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KLEPPE-cRoss/PAsAHow 

THEM. AND THAT WOULD BE THE NZAREST NEIGHBOR. THAT IS WHY IT'S 

CALLED THE NEAREST EIZIGHBOR, 

Q* UH-HUH. NOW, IN -LE YOU GAVE, WHERE WE'RE LABELING 

THE C'S IN A NEAREST NEIGHBOR ANALYSIS -- 
A. UFI-HUH. 

Q* 

RADIOACTIVE? 

-- WOULD A I L  OF THE C'S T?UkT WE USED IN THAT EXPERIMENT BE 

A. NO. DO YOU MEAN EVERY MOLECULE? NO, NO, NO, TEAT DOES HOq 

WORK, BECAUSE SF EVERY MOLECULE W A S  RAxlfOACTm, THE REACTION 

WOULDN'T GO AT Au, BECAUSE EVERY TIME YOU HAVE A RADXOACTIVE 

MOLECULE, IT WOULD GO TO SOMETHING EUE, SO IT ISN'T -- SO YOU 

HAVE OTHER MOZIECUUZS. 

NO. WHAT YOU'RE DOING IS, YOU HAVE SOHE ARE 

RADIOACTIVE AND SOME ARE HOT, AND DEPENDING ON HOW HOT IT IS, 

THE NUMB= OF RADIOACTIVE WAS UNLABELED. 

Q. IS THAT SOMETIMES CALLED SPECIFIC ACTIVITY? 

A. THAT IS ALWAYS CALLED SPECIFIC ACTIVITY, BUT f DIDN'T WANT 

TO GIVE A LECTURE ABOUT THAT. 

Q. SO SPECIFIC ACTIVITY IS A MEASURE OF HOW HOT THE C'S ARE IN 

THIS PARTICULAR W E .  

A. IT HAS TO DO WIm -- I m, THESE T'HINGS ARE lrlEAsIJRED IN A 

TYPE OF GEIGER COUNTER. SO THE SPECIFIC ACTIVITY W U U L D  IN A WAI 

BE, €€OW MANY COUNTS DO I GET PER VOUTKE MOLECULE? 

Q. NOW, YOU DID TH%SE EXPERIMENTS WHERE YOU WOULD HEASURE THE 

RADIOACTIVXTY OF' A - OF A PAFCTXCUIAR WOfgCUm? 

CANDACE L, FRANCIS, OFFICIAL REPORTER, USDC, 415-431-6080 
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KTlEPPE-CROSS/PASAHOW 

A. YES. YOU MEAH USING THE SCIMTXUATION COUNTER? YES. 

Q. YOU SAID YOU USED SOMETHING c x m n  A SCINTILLATION COUNTER? 

A. THIS IS A LITTLE MORE REFINED THAN USING A GEIGER COUHTER. 

A GEIGER COUrrrER IS VERY CRUDE. A SCINTIUATION COUNTER TAKES 

UP MORE COUNTS. 

Q. IN WHAT? 

A. IT'S JUST AN INSTRUMENT. IT IS OF NO IMPORTAN- HERE WHAT 

TYPE OF INSTFtUMENT YOU USE TO -- TO DO THESE THINGS. 

Q. AND SO YOU'D P" A FLUID IN THE SCINTIUATION COWRFEX THAT 

HAD THE HOT BASES, AND IT WOULD GIVE YOU KIND OF A GEIGER 

COUNTER READING? 

(PAUSE IN PROCEEDINGS) 

THE WIXTNESS: YEAH, IT WOULD GIVE YOU A NUM3ER, YES. 

AND THE HIGHER THE NUMBER, THE HOTTER mE STUFF, AND THE IDHGEE 

YOU HAVE IT -- LEAVE IT THERE, THE HIGHER TlE NUMBER, YEAH, 

s o . . .  

Q .  (3Y MR. PASAHOW) AM f R I G m  TWkT !l'HE THING YUU Z" INFO TH€ 

scrmrLmTroN corn= TO COUNT mum m m  m -IS IN so= som 

OF A FLUID? 

A. YES, YES. THE WHOLE -- IT'S A . . . I MIGm EXPLAIN IT. 

YOU ~ U R E  PIECES OF LIGHT wrm UP, BECAUSE vmw THE 

RADIOACTXVE HEATS mE MOLECULES IN THIS FLUID, IT EMITS LIGHT 

AND THAT'S WHAT YOU m U R E .  

YOU HAW3 MORE LIGHTS INVOLVED. 

AND ACCORDING TO HOW MANY RITS, 

(PAUSE IN PROCEEDIHGS) 
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RfiEPPE-CROSS/PASAHOW 

Q* (BY MR. PASAHOW) NOW, THESE ARE THX ORIGINAL CARBON COPIES 

OF THE NOTEBOOKS TWLT WERE MAINTAINED BY DR. K J E U  W P P E  DURING 

THIS PERIOD? 

A. XF I CAN SEE THEM. 

(WXTNESS EXAMINES NOTEBOOKS.) 
1 

THIS IS WHAT S FOUND OF h T  HE HAD -- HAD -- WHAT 

COPIES HE HAD FROM THAT PERIOD. 

Q. ON THE NOTEBOOK TXAT HAS THE R O W  I ON TEE COVER, 

WOULD YOU TURN TO THE PAGE THAT HAS m E R  88 OM IT, PLEASE. 

A. (WXTNESS comLrEs.) 

YES, PAGE 88.  

(PAUSE fN PROCEEDINGS) 

Q. (BY MR. PASAHOW) DOES IT LXMK TO YOU LIKE, AFTEX THE CAR301 

WAS HADE:, SOMEBODY WENT THROWGH WITH A PEN AND MADE SOMX .CHANGE! 

TO IT? 

A. IT W A S  DEFINITELY MOT SOMEBODY, IT WAS DR. =ELL faEPFE. 

A. -- BECAUSE I KNOW H r s  WRITING. 

AFTER HE PULLED THEM OUT SOMETIMES AND MADE CORRECTIONS? 

A. (SHAKING HEAD.) 

f WINK THXS IS AN IMPLICATION WHICH ON BEHAW OF KfEC 

I FIND, IN FACT, INSULTIlJGa BUT I CAN TRY TO EXPLAIN HOW m S E  

CANDACE It* FRAHCTS, OFFICIAL .REPORTER, U S E ,  415-431-6080 
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KLEPPE-CRQSS/PAs~OW 

THINGS WERE DONE. 

Q. WELL 0- 

A. BECAUSE OF THE WNG -- 
Q. I THINK I -- 
A. NO. I THINK I HAVE THE FIDOR NOW. 

IT W A S  A lxlNG EXPERIMENT, AND, OF COURSE, YOU 00 

CALCULATIONS, AND IN THIS CASE OBVXOUSLY HE HAD -0 HE SIAD 

MISCALCULATED, AND THE14 HE WENT BACK AND ON BOTH PAGES HE WROTE, 

OBVIOUSLY, CARBON PAPER W I L L  BE FURTHER BACK IN THE BOOK. 

Q. UH-HUH. 

A. SO I !FHfNE THAT THIS . . . YEAH. I DON'T THINK THAT WAS A 

FAIR WAY OF PUTTING IT. 

Q. 

CAREFULLY CORRECTED THE CARBONS TO REFLEEI? WHAT WE WANTED THEM 

To CORRECT. 

A. YOU MUST UNDERSTAND THAT, WHEN YOU DO AN EXFERfMENT, WHICH 

WELL, WHAT I WANTED TO ESTABLISH IS THAT. HE WENT BACK AND 

TAKES DAYS AND DAYS, YOU DO YOUR CAltCULATfONS IN BETWEEN, AND 

OBVIOUSLY HE -- WHEN HE WENT OVER IT AGAIN, PERRAPS WHEN HE W A S  

PREPARING THE MMUSCRSPT, f DON'T KNOW, HE SAW THAT HE HAD HAD 1 

MISCALCULATION WHICE HE'D DOm. 

AND HE ALSO PUT IN, SESSTEAD OF, YOU SEE - IN THE LINE, 
INSTEAD OF -ORETICAL, A "90 PERCENT" WITH TEZE SAME TYPE OF 

PEN, "COUNTS PER 20 MINUTES." THE REPLICATION IS -- AND 

THEREFORB -- AND THZN INSTEAD OF 1 THINK IT SAYS 85 PERCENT OF 

REPLICATION, HE SAID, "APPROXIMATELY 80 PERCENT OF N3PLXCATION. ' 
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~PPE-CRDSS/PASAHOW 

ALL TiIESE THINGS ARE CORRECTED I19 THE SAME WAY. 

A. so OBVIOUSLY mrs WAS DONE WHEN ~ I E  m THROUGH THE 

EXPERIMENTI AND NOT SOBETIMES AND AI& THE TIMES AZTERWARDS. IT 

HAS TO M> W I T H  THE WORK OF H I S  EXPERImHT. 

Q. 

THE CARBONS TO SURE THAT THEY CAREFULLY COHFORM TO E15 

RECOUECTION OF WHAT €E HAD DONE A M Y  OR TWO AFTERWARDS IF HE 

AND SO YOU TAKE THIS TO BE DR, XdfELL KltEPPE'S GOfNG THROUGH 

HAPPEmD TO SEE THAT THERE a R E  M I S T m S .  

A. WHETHER IT WAS DONE A M Y  OR TWO, 1 CANEIOT CONFIRM, BECAUSE 

3: DIDN'T SEE HIM DO IT. 

Q. 

A. YES. OH, THIS ONE. 

Q. AND T € E  PAGE THAT IS NUMBERED 18. 

A. fN THE FIRST PART OF IT? 

Q. YES. 

UH-HUH. WOULD YOU IDOK AT THE NOTEBOOK THAT IS MUM3ER TWO. 

A. YEAH0 

(WITNESS CQMPLIES. ) YES. 

Q o  (INDICATING, ) 

D I D  -- D I D  DR. KLEPPE HAVE AN INK ENTRY OM THAT CARBON 

PAGE? 

A. YES* IN HIS LIST OF EXPERIHXNT NUMBER 17, HE HAS A LIST OF 

ALL THINGS GUING INTO THE EXP3RIMENT, BUT 0BVIOU;SLY HE HAD NOT 

WRITTEN THAT HE NEEDED THE POLYMERASE ENZYME. SO HE PUTS IN 

WITH HIS PEN AGAIN ONE HICROLJTBR OF DNA POLYMERASE 1, WHAT IS A 

CANDACE L, FRANCIS, OFFICIAL REPORTER, WSX, 415-431-6080 
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XLEPPE-CROSS/PASAHOW 
COMMON POLYMERASE. AWD I THINK THAT . . . YBAH. 

(PAUSE IN PROCEEDINGS) 

Q. (3Y MR. PASAHOW) WOULD YOU -8  P W E ,  TO THE PAGE THAT 

HAS THE MUMBER 47, AND I BELIEVE IF'S THE BACK PART OP THAT, 

WHICH WOULD BE NOTEBOOK NUMBER =E. 

A. (WITNESS COMPLIES.) YES. 

(PAUSE IN PROCEEDINGS 1 

TEE WXTNESS: YEAH. 

Q. (BY MR. PASAHOW) IS TWLT -- 
A. THAT IS 47. 

Q. I'M SORRY. f PAGE -- 
A. YEAH. 

Q -  -- 47 IN THE FRONT PART' MOTEBOOK NWMBER TWO. 

IS THAT EXPERIKENT NlfMBER 28? 

A. IT SAYS ON THE TOP EXPE-T 28, YES. 

Q. ARE THERE SOME INK mmTroNs OR CHANGES ON THAT PAGE? 

A. YES. THIS IS A VERP SWEET ONE, AND IT REALLY SHOWS HOW 

SILICONIZED TUBE. 

Q. UH-HUH. 

A. AND THAT MEANS THAT HE flAs USED A SPECIAL G W S  TUBE WHICH 

fIAs BEEN SILICONIZED OM TIIE INSIDE. 

(PAUSE IN PROCEEDINGS) 

(COUNSEL AND WITNESS CONFER) 

Q. (BY PASAHOW) SO IN EXPERIMENT 28, HE W A S  BEING 

CANDACE L. FRANCIS, OFFICIAL mmR=# USDC, 415-431-6080 



I 

2 

3 

4 

5 

6 

7 

a 

9 

10 

11 

12 

13 

1 4  

15 

16 

17 

18 

19 

2 0  

21 

22 

23 

24 

25 

~ P P E - c R o s s / P ~ A H o w  
CAREFUL TO LIST THE SIWCONIXED TUBE THAT HE USED? 

A. (NODDING HEAD.) YES. 

Q o  AND IN NOTE3OOK NUMBER -E, WOULD YOU fxsoK, PLEASE, AT THE 

EXPERIMENT WHICFI IS ON PAGE 48, wma I BELIEVE IS ALSQ NUMBERED 

EXPERIMENT 48. 

A. (WXTNESS COMPLIES.) 

YES. PAGE 48. YEAH. I'M SORRY. PAGE 48, YES. 

Q. (INDICATING.) 

DOES THAT HAVE AN INK ADDITION TO IT? 

A. YES. HERE IT SAYS, 15 DEGREES. 

(PAUSE IN PROCEEDINGS) 

THE W T T W S S :  BUT THE -- THE TEMPERATURE HAD NOT BEEN 
RECORDED ON THE TOP OF THE PAGE, SO IT SAYS 15 DEGREES ON THE 

BOTTUH OF THE PAGE. 

Q. (BY PASAHOW) NOW, YOU TOLD US TKAT IT TOOK ABOUT TWO 

YEARS TO MAKE THE ICOSA THAT IS HERE IN 'ME MARCH NOTES? 

A. YEAH. 

Q. AND THAT WOULD BE 20 BASES UING? 

A. YES. AND THERE WERE ONLY TWO PERSONS IBI THE WORLD WHO HAD 

DONE THAT, TWO GERMAN POST-WCS, =WRY BUMf, AND EANS WE3ER. I 

NEVER BET THOSE GUYS, BUT 1 WILL REMBHBER THE NAKFS FOREVER, 

s o .  

Q. DO YOU HAVE: AN ESTIHATE OF H O W  LONG IT TOOK TO ElAKE THE 

WHOLE PIECE OF THE GENE THAT DR. =ORMA W A S  WORKfloG ON? 

A. TO MAKE THE WHOLE PIE= OF THE GENE? TO MME THE WHOIZ GENI 

CANDACE L. FRANCIS, OFFICIAL RE=-, U S X ,  415-431-6080 
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KLEPPE-CROSS/PASAHO.W 

COMPOSED -- COMPOSED OF THE PIECES? 
Q .  YES. 

A. 1 DON'T EXACTLY KNOW WHEN ORGANIC SCIENTISTS STARTED BECAUSE 

IOTS OF ORGANIC WORK HAD GONE ON XOW To EIEAS- -- HOW TO DO 

THIS JOINING, SO, NO, I WOIJLMS'T KNOW. FIVE TO a FIVE 

YEARS* THAT W I L L  BE A GOOD GUESS. 

Q. AND, OF COURSE, THAT WAS MORE THAN ONE PERSON'S EZFORT 

DURING THAT FIVE YEARS. 

A, YEAH. 

(PAUSE IN PROCEEDINGS) 

Q. (BY MR. PASAHOW) DR, KLEPPE* LET ME SHOW YOU A SERIES OF 

EXHXBITS WHICH -- EXHIBITS WHICH HAVE BEEN MARKED B-198 THROUGH 

€3-202. 

STARTING WITH B-198, CAE3 YOU TELL ME WHAT XT IS. 

A. THIS IS OBVIOUSLY THE FULL OF THE BOOK Lrm mrs 

(INDICATING)# WHERE THIS IS PART OF THE LABEL (INDICATING.) 

BUT DO YOU W A N T  MF, TO GO THROUGH EVERY PAGE? 

Q. mu, COULD YOU CONFIRM FUR us THAT THE mmmrtnz PAGES m~ 
IN DR. WELL m P P E ' S  FIMDWRITING? 

A. YES, I CAN. IT IS IN HIS HANDWRITING. 

Q. AND THOSE ARE PAGES F'ROM HIS NOTEBOOK. 

A. YES. 

(PAUSE I# PROCEEDINGS) 

THE WITNESS: THERE SEEHS TO BE EVERYWHERE =RE. . 
SHAI;L 1 GO THROUGH ALL OF TEEM? I MEAN -- 

CANDACE L. F'RAMCXS, OFFICIAL RESORmR, UBDC, 415-431-6080 
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MORNING RECESS HOW, DURfNG THE RECESS -- 
THE WSTNESS: YEAH. I COULD GO THROUGH THEM, BECAUSE 

FIVE, SEVEN TO 10. 

THE COURT: AND HOW ABOUT THE SECOND SET TEERE -- THIN 

SET, RATHER? 

THE: WITNESS: OKAY. YEAH. IT IS IN H I S  HANDWRITINGr 

IT'S IN HIS AND I COULD GO THROUGH THEM: CAREFULLY AFTERWARDS. 

HANDWRITING. 

YES, AGAIN HIS HANDWEIITIISG, YES. 

THE COURT: OKAY. DO YOU -- ARE YOU JUST 

IS TO OFFER THESE FOUR EXHIBITS. 

THE COURT: ANY OmECTIOH? 

FICG: YOUR HONOR, MAY WE JUST T m  A QUICK IDOK A 

THOSE EXHIBITS? 

THE COURT: SURE:. SUEJECT TO REVIEW OF THEM DURING TH 

RECESS 

THE 'WITNESS: YES. 

TIIE COURT: 

HR. FIGG: mST A PEW MINUTES. 

THE COURT: WELL, LET'S TAKE OUR =CESS. YOU CAN 

HOW IONG ARE YOU GOING TO BB OH REDIRECT? 

CANDACE L. FRANCIS, OFFICIAL.RE~RTE% USDC, 415-431-6080 
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7-946 

ZUICKLV REVIEW THEM, OR DR. KLEPPE CAN REVIEW m, AND THEN 

rlE'Lt REMNvErsE AND FINISH W I T H  HEX EXAMINATION, AND WE WILL GET 

YOU ON YOUR WAY. 

THE WITNESS: GOOD. 

THE COURT: OKAY. TWiNK YOU. 

LADIES AND GENTLEMEN, F0-W THE INSTRUCTIONS I'VE 

GIVEN YOU, AHD WE'U SEE YOU AT THE CLC)SE UF TEE RECESS. 

(JURY EXCUSED) 

(RECESS TAKEEJ AT 1 0 ~ 0 5  A.M.) 
., 

- 

CANDACB L. F'RAHCIS, OPPICIAL REPORTER, USDC, 415-431-6080 
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THE COURT: WE HAVE THE EXHIBITS ALL STRAIGHTENED OUT 

IUW? 

M R .  PASAHOW: YES, YOUR HOMDR. 

THO THINGS: FIRST, t9R, FIGG AND I ARE PREPARED TO 

;TIPULATE THE NOTEBOOK, EXHI'BIT B-196, B-197, 8-198, 8-199, 

3-200, 3-201 AND 3-202 EACH ARE COPIES OF DR. KLEPPE'S 

JOTEBOUKS, 

AR.  FIGG: UE HAVE NO OBJECTION TU THOSE EXHIBITS, YOUR 

{ONOR I 

THE COURT: YOU STIPULATE BOTH TO OR AGREE WITH THAT 

STIPULATION AND THE EXHIBITS NAY BE ADRITTED; IS THAT CORRECT? 

R R ,  PASAHOW: AS TU THE SECOMD POINT, YOUR HONOR, MY 

COLLEAGUES TELL NE -- RAYBE 1 MISUNDERSTOOD WHAT HAPPENED 

E A R L I E R .  

NOTEBOOKS ARE IRRELEVANT 3ECAUSE THE UORK THAT IS SHOWN IN THEW 

WAS NEVER PUBLICLY KNOWN I 

AS YOUR HONOR KNOWS IT'S OUR CONTENTION THESE 

I THOUGHT YOUR HONOR RULED THE NOTEBOOKS MR. FIGG WAS 

OFFERING WOULD COME INTO EVIDENCE, BUT HY COLLEAGUES APPARENTLY 
TELL ME THAT DIDN'T HAPPEN. 

MR. FIGG: HE HAVEN'T OFFERED THEM YET. 

NR. PASAHOW: WHAT HE HANT TO DO IS OFFER THE COMPLETE 

SET OF NOTEBOOKS CONTINGENT UPON YOUR HONOR'S RULES ON ADMITTIME 

PARTS OF THE NOTEEBOWS. 

FIR. FIGG: YOUR HONOR, I'M NOT SURE W E #  YOU WANT TO 

HEAR -- 
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THE COURT:  M €  CAM TAKE THIS UP AFTER DR. KLEPPE'S 

'ESTIRONY AND WHEN THE JURY HAS TAKEN ITS NEXf RECESS THEN. 

PlR, PASAHOW: IN ANY EVENT, THESE ARE NOW IDENTIFIEDm 

THE COURT: OKAY, f l R .  FIGG. 

rn 
1Y FIR. FfGG: 

1.  DOCTOR KLEPPE, DO YOU RECALL M R ,  PASAHOW ASKING YOU ABOUT 

;OM€ INKED I N  CHANGES THAT YOUR U T E  HUSBAND HAD HADE TO HIS 

JOTEBOOKS? 

\ .  YES, I DO, 

2 .  

iUTEBOUKS I N  YOUR DAYS AS A SCIENTISTS, I TAKE IT? 

\ .  YES, I H A V E ,  

1. IS TT COMMON FOR A SCIENTISTS TO SQMETIHES -- MIGHT 
IETAIL -- OR ACCIDENTALLY LEAVE A DETAIL OUT WHEN KEEPING A 

LABORATORY NOTEBOOK? 

4 .  

AND YOU'VE TAKEN -- YOU'VE KEPT A LOT OF LABORATORY 

NO ONE IS AMY GUARENTEE FOR MOT DOING MISTAKES, SO 

SCIENTISTS ARE NO EXCEPTION TO THAT. 

IflPORTANT IS THAT YOU'RE VERY CAREFULLY GO THROUGH THE NOTES 

BUT WHAT I THINK IS VERY 

WTERWARDS AND THAT IS NHAT HE HAD DOME, AND PUT I N  AM ENZYME. 

OF COURSE, IT 'S  OBVIOUS YOU NEED AN EWZYNE, SO 1 DON'T 

r m K  I WOULD HAVE PUT IT I N ,  BUT HE WAS VERY CONSCIENTIOUS, 

2 ,  BUT EVEN WITH THAT REVIEW, IS I T  SOWETIRES POSSlBLE TU MISS 

! FEW FOISTAKES THAT YOU MAKE? 

PlR, PASAHOH: EXCUSE ME0 YOUR HOMOR. HR. FIGG IS 

~ 

JAWES YEUHBNS, OFFICIAL REPORTER, USDC0 415-863-5179 
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ALLING FOR SPECULATION NOW, 

MR. FIGG: YOUR HONOR, IT'S EXACTLY -- 
THE COURT: 

THE WITNESS: 

THE OBJECTION IS OVERRULED.  

WOULD YOU REPEAT THE QUESTION, PLEASE. 

1 ,  

THE NOTEBOOK, DO YOU SOMETIMES OVERLOOK MISTAKES THAT HAD BEEN 

IADE? 

1, OH, Y E S .  UNFORTUNATELY, CJE ALL DO If. 

2 ,  OF C O U R S E .  

(BY PIR, FIGG) EVEN WHEN A SCIENTISTS GOES BACK AND REVIEWS 

DOCTOR KLEPPE, MR. PASAttOW WAS RSKZElG YOU ABOUT SOflE 

EXPERIMENTS THAT YOU HAD REFERRED TO IN YOUR SEMINAR MOTES I N  

SEPTENBER 1969, 

A .  YES, f HAVE THEM HERE. 

Q ,  YES, I ' V E  FORGOTTEN THE EXHIBIT NUFIBER. HAY I SEE THAT A 

ROMENT? 

A ,  YES'  

1 

.* 

* 

Q. HE SHOWED YOU A COPY OF EXHIBJT B-194. 

A .  YES, I HAVE I T  HERE.  

Q m  

ON THE EXPERIMENTS WITH THE PRIMERS OF VARIOUS LENGTHS? 

A .  

Q m  

F l G U R E  TEN IN THE KLEPPE PAPER; IS THAT CORRECT? 

A .  NO. NO, THAT IS MOT C O R R E C T .  

Q m  

AND I N  PARTICULAR HE HE WAS ASKING YOU ABOUT THIS GRAPH HER1 

YES, THAT 3s ON THE THIRD PAGE OF THIS SEMINAR MITES, 

AND 1 BELIEVE YOU SAID THAT THAT GRAPH CORRESPONDED TO 

I'A SORRY, DID I 6ET THE HROWG W E ,  TOO? 
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i ,  YEAH, YOU ARE I N  GOOD COMPANY, 

1 .  LAWYERS DON'T READ THESE mrws QUITE AS WELL AS SCIENTISTS. 

I, YOU SEE -- 
THE COURT: I T  HAS TO BE FIGURE 13, IF 3 CAN HELP. 

M R ,  FIGG: YES, I'm SORRY, THAT'S CORRECT. 

1 ,  NOW, DOCTOR KLEPPE, CAN YOU DE~ERMINE FRON THE FIGURE LEGEND 

INDER THAT FIGURE WHAT THE RATIO OF PRINERS TO THE TEMPLATE WAS? 

1. YES,  I F  I CAN READ I T .  

2 .  YES, TAKE YOUR TIME. 

3 .  CONCENTRATION OF THE DNA USE, THAT IS THE ONE SINGLE STRAND 

' IECE WHICH IS NUMBER FIVE HERE, WAS 200 PICOMOLE PER MLL'IMETER 

4ND THAT OTHER PRIflER WAS 400. 

ZALCULATE A RbTIO WHICH IS 400 DIVIDED BY THO HUNDRED, 

Q ,  SO TWO TO ONE? 

FI ,  TWO TO O N E ,  

Q. BY POSTER DISAPPEARED, 

SO THAT IS VERY EASY TO 

THE COURT: REFERRING BACK TO YOUR SEHINAR NOTE FRON 

KJELL KLEPPE'S NARCH 1969 SEMINAR, WHAT WAS THE R A T I O  OF PRIMERS 

RECORDED THERE? 

A ,  

PRIPlERS PER MOLECULE, 

MOLECULE I 

Q. DR, KLEPPE, DID YOU RECORD A CONTROL EXPERIMENT HERE WHICH 

DR. KLEPPE PERFORNED THIS REACTION WITHOUT PRINERS PRESENT? 

A n  YES, THERE ARE THREE CONTROL EXPERMENTS, AS J EXPLAINED. 

THAT HAS THE RATIO, THAT IS TEN FOLD, SO THAT MEANS TEN 

THESE PAPER THAT WAS ONLY TWO PRItrlERS PER 

1 
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INE OF THEN WITHOUT PRIMERS AND THEN ME DIDN'T GET ANY 

:ORPORATION ET AL,, SO CANNOT BE RADE HITHOUT PRIMERS. 

I .  SO NONE OF THIS RADIOACTIVE DNA WAS INCORPORATED WHEN HE D I D  

IOT USE PRIHERS? 

1. THAT IS R I G H T ,  

CAN YOU , , . NOH, M R ,  PASAHOW REFERRED YOU TO FIGURE 11 I N  

'HE KLEPPE PAPER WHICH DEPICTED THE H A I R  P I N  STRUCTURE I THINK 

rOU CALLED I T ?  

\ ,  Uti-HUH. YES. 

2 .  CAN YOU CONCLUDE FROB THE NOTES YOU TOOK HERE WHETHER THERE 

I A S  THAT KIND OF SYNTHESIS GOING ON IN THE EXPERIMENT DR, KLEPPE 

JAS PERFORAING? 

M R ,  PASAHOW: EXCUSE ME, DOCTOR, YOUR HONOR THE 

IUESTION CALLS FOR EXPERT OPINION.  

F S T I F Y  ON THEM, I THINK ME SHOULD BE ALLOWED TO HAVE THE 

iEBUTTAt WITNESS YOUR HONOR PREVENTED US FROM HAVING. 

IF DR. KLEPPE IS ALLOWED TO 

THE COURT: WHO HAS? 

M R ,  PASAHOW: DR. BARBARA WOLD, 

RR. FIGG: HELL, YOUR HONOR, HR. PASAHOW CLEARLY OPENED 

THE DOOR TO THIS TESTIffONY WHEN HE WAS ASKING DR. KLEPPE ABOUT 

THESE SAME KIND OF THINGS, 

I CAN HTTHDRBW THE QUESTION. 

ISSUE WITH DOCTOR VAN DE SANDE JUST AS EASILY.  

I CAN DEAL HITH'THIS 

TflE COURT: FINE. I THINK THAT WILL KEEP THINGS A 

LITTLE TIGHTER. THANK YOU. 

JANES YEOMANS, OFFICIAL REPORTER, USDC, 415-863-5179 
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Q. (BY M R .  FIGG) DR, KLEPPE, A G A I N ,  REFERRIMG TO THIS FIGURE 

ON YOUR SEMINAR NOTES AND CONPARING I T  TO FIGURE 13. 

A ,  SENINAR ON THE 13TH OF SEPTERBER? 

Q ,  YES, ON THE 13TH OF SEPTEABER. AND Z ' f l  CONPAR'ING I T  TO 

FIGURE 13 I N  THE KLEPPE PAPER, 

A .  YES.  

8 ,  YOU DIDN'T HAVE THE KLEPPE PRPER OR DRAFT OF I T  I N  FRONT OF 

YOU WHEN YOU WERE TAKING THIS SENINAR NOTE, DID YOU? 

A ,  NO, OF COURSE, NOT, 

Q, WHAT DID YUU COPY WHEN YOU TOOK THIS SEflIMAR NOTE? 

WAS THIS ONE OF THE GRAPHS DR. KLEPPE PUT UP ON THE 

BLACKBOARD? 

A .  YES, THAT WAS THE CUSTONARY HAY HE DID IT., THE GRAPHS PUT 

ON THE BLACKBOARD AND YOU COPY AS SHOWN AND FOR OUR OWN USE, 

FIR, FIGG: HE HAVE NO FURTHER QUESTIONS, YOUR HONOR. 

THE COURT: MR. PASAHOW. 

PFCRoSs I FXWATIQBI  

BY MR. PASAHOH: 

Q ,  DR, KLEPPE, OM THESE NOTEBOOKS THAT WE'VE BEEN TALKING 

ABOUT, HAD ANYONE SEEN THEH BETHEEM THE TINE THAT DR, KLEPPE 

KEPT THEM AND THE TIM THAT YOU SHOWED THEM TU SDME3ODY IN 

CONNECTION WITH THIS CASE, SO FAR AS YOU KNOW? 

MR, FIGG: OBJECTION; YOUR HONOR- THIS IS OUTSIDE THE 

SCOPE OF THE REDIRECT. 

THE COURT: TECHNICALLY HE'S RIGHT, BUT BECAUSE If GOES 
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ro AN ISSUE, THE OBJECTION is OVERRULED. 

YOU NAY ANSWER. 

THE WITNESS: TO NY KNOWLEDGE, NO. 

M R ,  PASAHOH: I HAVE NOTHING FURTHER, YOUR HONOR. 

THE COURT: I ' L L  LET YOU FOLLOW-UP SINCE I LET H l f l  OPEN 

THE DOOR TO THAT. 

RULE I 

THIS IS ONE EXCEPTION TU THE TENNIS MATCH 

BY MR, FIGG: 

Q. DR, KLEPPE, I THINK YOU SAID ON DIRECT EXANINATION THAT THE 

SCIENTISTS BROUGHT THEIR NOTE3OOKS WITH THEM WHEW THEY GAVE 

SEAIMARS 

A .  YES. 

Q ,  WAS THERE A CUSTM AND PRACTICE I N  THE KHORANA 1ABORATORY 

WITH RESPECT TO WHETHER OR MOT A SCIENTIST WOULD DISCUSS ALL OF 

THE EXPERIMENTS RECORDED I N  THE NOTEBOOK WHEN THAT SCIENTIST HAS 

G I V I N G  A SERINAR ON THAT SUbJECT? 

A .  NO, OF COURSE, THE SCIENTIST UHO GAVE THE S E N N A R  WOULD, OF 

COURSE, HIMSELF DECIDE UHAT TO PRESENT, BUT SINCE WE WERE SO 

INVOLVED WITH EACH OTHER, 1 CANNOT UNDERSTAND WHY ANYONE 

SHOULDN'T PRESENT UHAT THEY HAVE DONE. 

YOU MUST REHEffBER YOU ALUAYS HAD TO DO SOWE SORT OF 

PROOF THAT YOU HAD DONE SOMETHING ALSO, SO I MYSELF TRIED TO 

PRESENT SENINAR HHICH WERE EXPERIHENTS WHICH WERE NOT HUNDRED 

PERCENT GOOD, BUT IT HAD TO 3E DOME BECAUSE YOU COULD KNOW HOW 

J M E S  YEOHANS, OFFICIAL REPORTER, USDC, 415-863-5179 
- . . ,r + . . - -  , . .  - - . . ....... , , . . . . ,  , , , . .  .......,... ......... I," ...*.,.- - + .  . .  . . . - .  



9 

2 1. 
f- 

a -  
2 

3 

4 

I) 5 

6 

7 

8 a 

9 

10 

11 

12 

8 . 13 

14 

15 

16 

17 

18 

19 
9 

20 

21 

22 

23 

24 

25 

e 

RUTH KLEPPE-FURTHER REDIRECT/FIGG 7-954 

r0 CHANGE THE CONDITION SU IT COULD BE BETTER NEXT TIHE. 

GI. SO THE POINT OF THE SEHINAR HAS TU DISCLOSE THE WORK THAT 

VDU WERE DOING AND 6ET FEEDBACK FROM THE OTHER SCIENTISTS? 

4. YES. 

RR. FIGG: THRNK YOU, DOCTOR. 

TtlE COURT: R R ,  PASAHOH, DO YOU HAVE ANY FOLLOH-UP ON 

THAT? 

M R ,  PASAHOH: NO, I DON'T. THANK YOU, YOUR HONOR. 

THE C O U R T :  WERE THE PAGES THAT DESCRIBED AND TELLS -- 
THAT YOU DESCRIBED THAT WERE POSTED DURING THESE SEMINARS AND 

WHOEVER THEM WAS LECTURING OR TALKING ABOUT THE H6RK THEY HAD 

DONE, HERE THESE PAGES THAT CAME FROM THESE NOTEBOOKS? 

THE HITNESS: YOUR HONOR, IT WOULDN'T 3E A PAGE. I T  

WOULD -- THE RESULTS THAT HERE PRESENTED AS A GRAPH, SO THERE IS 

DRAWINGS O f  GRAPHS WOULD THEN BE THE O R I G I N A L  DRAWINGS OF THE 

GRAPHS W H I C H  WOULD BE STUCK IN THE NOTEBOOK FOR THE SCIENTIST 

WHO HAD DOME I T ,  YES, 

THE COURT: THEY WOULD TAKE THOSE GRAPh'S OR OThER NOTES 

FROM THE -- 
THE WITNESS: FRUR THE LABORATORY NOTEBOOK AND PUT THEN 

ON THE BOARD. THEY MERE USUALLY MADE OF BIG SHEETS UF GRAPH 

PAPER 

THE COURT: ANYTHING FURTHER, COUNSEL? 

M R ,  FIGG: YOUR HONUR, WE OFFER EXHIBITS A-67, A-67Am 

AND 1 UNDERSTAND YOUR HONOR IS GQIN6 TO WITHHOLD RULING ON THE 

JAMES YEQRANS, OFFICIAL REPORTER, USDC, 415-863-5179 
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IOTEBOOK EXCERPTS, BUT FOR PURPOSES OF IDENTIFICATION WE WOULD 

JQTE EXHIBIT A-70, A-71 AND A-72. I THINK THAT'S I T .  

MR. PASAHOW; YOUR HONOR, I EARLIER STATED AND YOUR 

fONOR RULED UN MY OBJECTION TO A-67A. AND A-67 I UNDERSTAND IS 

; IMPLY A SMALLER VERSION OF THAT, WITH THE INCORPORATION OF MY 

IBJECTIUN TO THAT, I THINK THAT NATTER IS READY FUR YOUR HONOR'S 
J 

tULING. 

THE COURT: YOU'RE SATISFIED YOU'VE ILLICITED ALL OF 

TESTUIUNY YOU NEED TO WITH RESPECT TO CLARIFYING THOSE 

[SUES? 

N R ,  FIGG: I ' M  SORRY. 

THE COURT: YOU BAVE ILLICITED ALL OF THE TESTIMONY YOU 

ilEED TO FROH DR. KLEPPE WITH REGARD TO THE CLARIFICATION OF 

THOSE ISSUES? 

M R ,  FIGG: ON THE AUTHENTICITY OF THE DOCUMENTS WE DO, 

tOUR HONOR. DOCTOR VAN DE SAHDE RAY OFFER ADDITIONAL TESTIMONY 

IEALING WITH BR. PASAHOW'S OBJECTION. 

THE COURT: OKAY I THANK YOU. 

3EING SUBJECT TO BEING RECALLED? 

M R ,  PASAHOW: NONE, YUUR HONOR. 

NR. FIGG: NO, YOUR HONOR. 

THE COURT: THANK YOU VERY M I C H .  I'M SORRY ME HAD TO 

INTERRUPT THE PROCEEDINGS A COUPLE OF TIRES HERE AND DELAY YOUR 

RETURN TO NORWAY. 
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