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CourtTightens Patent Rules on Gene Tags
SlminA slut what Not€list Pard Berg once
called a genetic Pa ora's box, a federal
alpeals court ruled l8t !€€k thaa res€archeB
cannot patent DNA srran.ls that biDd genes
$tlose tunctioD is unkno*n. The nlin&. h a
csse brought by agbiot€ch giart Monsanto
imlving stilgs ofcom DNAe puts an €nd to
more than a d€cade ofucerrainry about the
paleniabiliry ofa b4ic rcsearrh riool.

The roots ofthe case reach back to 1991,
wh€tr the National Institutes ofH€alth
(NIH), based on work by J. Cnis V€nrer,
submitted the first of thousuds ofpatetrt
applications for sae-Er.bbing tools called
expressed s€queDc€ rass (ESTS). Th. U.S.
Patent atrd Trademark Office (PTO)
rej€ct€d the applicatiotr, NIH chose not lo
fi8ht, dd subsequent applications for ESTS
for which ih€ und€rlyitrg g€n€ war tmkrom
qEre put on hold or deni€d-

Last week's 2-l decision by the U.S.
Court ofAppeals for lhe F€deral Circuit
upholds a2001 ruling by PTO that Mon-
sdrot application for (rn ESTS fell short of
lhe rcquir€inent that Eny imovrtion b€ 'tse-

dici brieffiled b the

Iegal hurdles that

. ww.tucir€d/oplnbtur'0+1,|55.Pdf

fitI." In its ruling,lhe courl cals Mosmiot
ESTS "cDly tools to b€ us€d alory the w.y" itr
expionng d organismh gercs. Inventions
nus! have bolh a 'tignifimt and prasendy
available [and] well-defined" ber€fit to
receive a pareDl it add€d.

Aitl@gh do6t pending patents on generic
sequems no, include ad€qualE bformaiion
or nrdioq a..oding to PIo, obatrr€n $r€re

scieflt'str ftom eiti.€ fields oftEs€arctl-'
Itr his dissent, federsl Judg€ RaDdall

Rnder said the d€cisioD to st a hiel ba! fG
par€nting FSTS will barm researcl ty aeny-
ing deserved patents for edly-stage {re-
serch tools ltbat] provide a cosnizable beF
efit fd sooi€ty." It also sets up a potfltirl
legal battle ov€r th€ increasingly popular
&gment by som€ applicants se€king to
patent n€w genes that usetulness should be
based on hoDology-bas€-pai. similariry
with beh€r-hown genes. "f've seen pretty
strong homology r€jected on urility
grouG," says patent agent Sheri Oslick of
McDonnell Boebnen Hulbert & B€rshofl
LLP in Chicaso, Illinois. "How much
homolog)i h €noush?"

PTO wrked with Monseto to ananle
wbat both sides acktrowledge was a teit
ca6€. In 2001, PTo lad rej€cred MoDsaftot
pat€nt applicatioD for rhe ESTS becaus€
they lacked a " 'real sorld' contdt of u!.."
MonEanto argu€d that several applica-
tions-itrcludirg ntrding DNA r€gulatory
regiotrs celled pronot€rs marte th€ ESTS
usefirl. But rhe appellate oourt said that
Moosanto ne€d€d to lay out morc "specific"

wes: the identification ofDdticular Drc-
mote6. for€xamDle.

MMro otrcials sry fte decision kiDss
nuch-Delded "clality'' io tbe isue, although
the company may still requ€st a rehearing
b€fore the app€llate court. ltr the n€antixne,
rcseaicha8 @brE€ille eali€rhwi.g that fte
court has clear€d away a potentially larg€
oh6t0cle !o $eirbo.hrEsescb" -EU t(n..rsd

SCItNCE VOL309
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1980

llvingthings

Congress pas3€..ho Bagh-Dole Act
[rhe P.tent and Trad.markt.ws
Am.ndh.ntl, which.llrys'hlv.r6ltl.s
to.m.rinto.rclt)3lv. llc.nrlntfor
th.lrlrt.ll.c(ual ProP.ng

1988
Harv.rd Universitg g.ts . patentforihe
oncoMous., a rod.nr whft . 8.n. lm.n.d rh.t
P..rtl.po$r lrto c.nc.f

2002
Th.5upr.ne Cou.t of Canad.
h..15.. app.al thai r.suhs
lnih. refusalof apal.nt for
th. H.Nard oncoMous.

?003
Congr.ss puas E provision in
lhe p.t.nt offlce budget pro.
hlllting p.t.nts on a'hunan
oBanl.m,'. codlicarlon of
th. otic.'!.rrnntpolicg



QsA-t,"
4
d

fl< o.aroi-l,n;
y'l. Q s &ac-*aun/

//a<t ta6t

4/?ry la

r/ti ateaq?trra)

/,0/cn f" o1 lle

/g"/-/r; 
7 

f<pa<'e /h



'4 4.a,;,(,vanit -/

t i tn i l
f i i i0c

LEGISLATIVE
I

CONGRESS

nu/ \
- r -  - l I -
[T'iTn fl] til

HOUSE 4f s€Mre

EXECUTIVE

J
*.#.*--*r*,fr,

2.!:-t /i^.."- ,,& , t/-*.7-oro,ut<ortn
@ "7..1t1t Llr.,.-o 

^ 
lt.or"L" 

/ a^ t t;2 Stu,..tt,/(.1r.4, t l^!arl.ar)

Qnz./r ; .  / .1; fu
(?''ltnle-/ ae l�lt 

-v 
Z 14/4i")

& r.--*, a2rt 7 an,fi.
A 4r����������������-.trci j t.*,

CAcckt l ,ltl,|e<ca./fa'r 
J-t -7lt.-

Cn = Pr4.'H; tala,,o,i,;



Ls t;.l. L4r, tr+.--f/n

prcoRE r-1 Th€ s.pdFtior ofPowEs/check atrd B.lincs

Legislative
Bratrch

Th€ Congltss

Hou€ and Semte en wto

Executive Branch

The PEsident

CongN .ppMs p$idoti.l
,ppointneni! and ontrels rhe btd-
g€t. It €tr p.s laws ft. the pr6i-
d6t s reto aod inpech and em@

Judicial Branch

The Suprem€ Coult
oftln United States

s ou rc !: Fnd  . g$nug d d., addl6 Ptlaid it d chu|intwo d (P0.i6. Gw, c,ut: B@WCda rtF), .r



C,lt;/ I"t*.e Ja4p /l.,rc|&

h-- L,p yt, /t-,/tioa,t (ttof)

Cortcep I dq ./,i4 ,4, n qu r

Marbury v. iltadison (1803)

"lt is emphatically the province
and duty ofthe judicial department
to say what the law is. Those who
apply the rule t9! particular,casqs,
must or necesrrv eIpou|lo an.
intercret tnat rule lI lwo laws
conflict wiih each olher, lhe couns
must decide on the ope€tion of

- Chief Justice John Marshall

;tz<c)ete t ,ltvtCtt ,vaT ),t laqtrtrcnti "l

so if a law be in ooooqitig4 tg, thg constitution: if both the law and the constitution apply to a particular case, so.that
the coun must erner oec'oe rnar case "on-ifimably to the law, disregarding the constiiution; or conformably to the

constitution, disregardino the law; the court must ;etermine which oi these conflicting rules governs the case. This is

of the very essence ofjudicial duty.

"rl.lru,rl 
Jztyr,r' o -., t3t,y ayl4, c')'2 n;t,t.
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Uncensored exchange of scientific results
Journal Editors and Authorr GrouD*

be process of scientific publica-
!ion, through which rew find
irgs are reviewed for quality
and then p.esented lo tbe rest

of the scientific conmunily and the pub-
lic, ii a vital element i! our na$onal
life. New discoveries reported in re
search papers have helped improve the
hunar condidon in nyriad ways: pro
tecting public health, multipiying agri-
cultural yields, Iostering kcnnological
developn€nt and economic growth. and
enhancing global stability and secl)Jity.

Bu! nev science, as we know, nay
sometines have costs as {ell as benetits.
lte orosoect thar weaDons of nas dc-

htfi Ts-6f rsrilrBrsdldn-dt-6f,ddEn-ffi ;

rcos on-!!!l!39r9!tsr4!r& no
strrnEer to tDe pntsls rommu0lt}, has
been with us lor mary yea6- Bul the
events of Septenber 11 brought a ncw
understanding of the urgency of dealiry
with te(orism. And the subsequenl
harmtul usc of infecrious asEnu brouuht
6;-fisEr6rffi e-iitiEEf ffi Ms:
Ax a resllt, questions have been asked
by the scieni!$ thenselves and by some
political leades aborit the posstuility
rhat nN information published in re-
search journals nighl give aid to those
with malevolent ends,

Joumals thar dealt esDecially1{ilh mi
crobhloo!. inl{iious a;enft . ;ublc-
hrEnr-,ri-6ra;f ei-fa'inclif 

-tumrsvs-

some otners, and have attemplec lo oeal
with them. The Amencan Sociely tor
Microbiology (ASM), h partiolar,
urged the National Academy of Scicncs
to take an actlve role in organizing a
meeting of pubtishen. scientists, securily
*perll, and governnenr ofiiciah to er'
plore the issues and dlscuss what steps
might be taken 10 resolve them. In a
one-day 1rorkhop at lhe Academy in
Warhingtoq DC, cohosted by the Cen-
ter for Strategic and I emational Stud-
ies on January 9, 20i13, an open forum
was held for tlat purpose. A day laler, a
group orjournal ednors, augmented by

scicntist-authors, govemment officiak.
and others, hcld a separate meering de-
signed to e\plore possiue approaches.

Whal lollovs rellecis sone ouhmes
ot that prehninary discussion. Funda
menlal h a view, shared by nearly all,
that lhere is infornadon thaq although
we caMot now @pture it vith lists or
definitions, prcrnts ercugh .isk of lse
by lerrorists thal il shor{d nol be pub
lished. How and by whet processes il
migbt be idenlified will corlinue to
challenge us, because, as all presert ac
lnowledged, it is a\o true that open
publicaiion brings bencfits not only to
public healft but also !o efforls to con-

The statements follow:

PgPgs!-9!!&lsJ0dsEi.ari5edi4iL-gasqlqq!+DPlllif+r€.l.al

ri"g'n-"iTr.r.€sfrc6;i6t'e'ysame
fields will be critical to society iD ncel-
ing lhe chaltenges of defense. We are
connitted to dealing responsibly and
effectively with safety and security issues
that may be raised by papers subnited
for publication, and to increasing our
capacily 1o identify such issues as they

dues that night be employed as models
in coruidering process design. Some ot
us represent some of those joumals:
others dong us are committed to the
timely implementation of such pro-
cesses, about which we will notify ou

honic posting, etc. Joumals and scieD-
tific socieries can play an inportant role
in encouaging investigators to conmu-
nicale .esults of research in ways tlat
naximizc plblic benefits and minimize

,|

FIRST: The scientific infornrtion pub
lished in pecr-leliewed research jour-
nals cades special status and confers
unique responsibilities on editors and
authors. We nus! prolecl the integrity
of the scienlific process by publishing
manuscrip$ of hig{i quality, in sufficient

tdiio4bqueherelde.'P'ddent'Meicnh'to

.s.r, Narbnar N!de& s(u'i ly AdmiiifdioL &p.n.
menlol!Hg'Go'nonH.n06'Edbr,&bdm''14

nudie'Thonnnq|6by'Ed&iarofiUd|y,d3,acr

ddnal hnftuter df Nsht neph6n s Mo6q .dluhb a
UiNe6|tv'Aisno'Biei 'Edndl.,nredda,d,, 'hlr4

Rcnea'd, lniERrty df hdnrrvani4 tid6 saDborg,

rol Publirhinq ope,*lonr, aroiGn chemi€Lkieql

n.lorvdq'Agb.nlzbq'EA|io|'JounJa|giols
,6,.he'i l f i 'HdddVdh6,Menorhl9dn-|e@hg
GncrGiieiE.bidWhhel,sbldUnveBlryolNs

detail to pernit reproducibility._yjlLQlll

'.@stgrsslrsilqaaogpL$

such ie.nrriv isEq. Jomals in djsci-
plines that bave attracted Dunbers of
such papers have rlready devised proe-

r , 1 6 4  l p M s  l F . b M r y f , 2 0 0 t  l v o r . 1 0 0  l n o . 4 !!rW pnd.orq/qi/dov10 1073/po4 06r04e1 r00



PNAS poliry on publication of sensitive material in the

with the security concems and also con- resistant strains of I anriro.ir ihat de
cluded that publicalion of the paper was Uket to arise spontaneously. Therefore,
desirable (4). d€p€nding on the nature of the s.i€nce

Thus. rssues relaled ro porential\ "en- | PmeDted.ij3lElg]:4Jilgj!!&gs
sitve iDrorDation were b3nded Daru I .gl3lsl!.3!g-!999_!Sg!3.bte
BUy. ertecLivelt dd r6Posibly by aI I ror nqDrrq'lcn.ryIlg
concemed. Alhough dF peer rfliew I
T::.:,f1|:9 :-"1i"":l.Ti-T.ll': lr+H'ffiri#,"!orved in,he pubrica-o d o u ' l ' ' ' ' - . " ' .

A list (w.bt.cdcgov/agent/ iheorerical vtlue ro te;orisrs. thee
asetrdist asp) @igLt pg!g&4FL In do nor poinr lte ray rowa-rd rhe
addiboD, ou editorial o'hce staU was marulacture ot irsLruneDt! of Lerror.
asked to flag suoh pap€$ before sendirg isn ir aDy specific way, aDd their
rhem to th€ Board. Ov€r the last 2 publicatior is likely to be of much
botrrti. we have rlasged 20 papeB, less Esels jJglfs_b jE3!n!s.a!!4lo!S
than l7o of all submined Banuscripls. i^urd nrore.tion 48'in( rhF rerq
In all cases, the Bodd recommeDded Do v34-eCA4!:

*Tg::: ""9.lTl :-.'911t".::::".j.. o.e Eoar or Lne NAs/csrs Deerirs
T-" 'lli-ii"-"-9'-11-Tf9'lli.:11 wu ro iian a aiaogue ierweea re riie' In€r puD_ scierc€s and r?tio;lsecurity communi-*'-'l'."31,1' ":'.",1:9 , , .. " ries rhar nighr evebtuallv lead ro de

PNA5 polrcy on lne publrcafion o, devetoDmenL o! e common ser.t Dtrbli

)orpoox r,ecrpe ror alwiamn convened !o derermrne whal. if anv, for-
be nernrned. | tus rs, how mal poticy coutd be adicutared. The tot

a very usetul elample, be.(ause towb8 edjrorial s rbe rsutL (5). Thjs

thal we uDderstaDd ihe ptopedes of Nicholas R. Cozzarelti, EdiroF t-Ctirl

s.nnd 297, 1a16-1013. 4, L{nmtnn,P, l.(2!$2) Pft.. Notl. aad, S.i, USA
3. tackd, R. r, Rmsay, -d J., cbrnbtro, c. D.,

Baron, s-, Hall, D. F. & Rzmbar, L A Cir01) 5. JMil &ti.os .nd Auths Giaup (d03) Pad
t. vioL 7t 1205 D]2ra- Nan. tmA. s.i. Us4 M, ]46+.

PNAS had no ronnal s.r€ening rnecha-
nism for identitying potentially sens,tive
information in submitted mduscripls. A
ret ospective alatysis of the hedlilg of
$is paper showed, howevei, that dspite
tle absence of formal protocols to do
so, rhe r.viry.rfreq! h2.l eraan"d ..r

Doterdallv seI|sitive tuIornation. First.
ittenrbilaltfittGllAl?iEnuon to
the sensitive ;atu; ol the v/ork in her
covei letter. Second. the NAS menber
who edited th€ paper and the h{o refer'
ees also ga!€ thoughtti €onrideration
t9 potedial bioteno.ism ioplicationr,
but both reviruA- 'rr rb-. lrb hcn.fts

ni$re Fiialy, PNAS publbhed a €on"
mentary or the paper that dealt direcdy

it is highly urlikely that such a paper

;;;i;.-;il;; i;;;il; e161i61;* pubric *erate we abo'ujlqe a9
But, because the Unit€d Stat€s is now

al dual use ofui@ ciDrotloEch DroDhvladical! for +fla{ntr
p"*r-rtiJ""a* J-lvJa1, I' ;#,;ti'. rb'i..r:s,,t^

life sciences

tr JaDuary 9, 2003,l!eJlA-
g-,!44a9!.eq$sr4!ri

developed procedures in this regard.
Pariicipants iD the Jaruary ne€tiDg

discussed three recent papers (1 3) tha!
som€ feli night beDefit biotenorists
and therefore slould have been modi-
fied or not pubfished at all. Two ot the

1. Roscngaid, A. M., Uu, Y., Nie, z. & Jim.nez,
R. (na4 Ptut Ndd. AtuL s.i. ust eo,P{0s-

2 C.Uo, J., Paul, A. v. & wiDnd, E. (2002)

form Dractic€ shotrld be $tablished. ID tion of the three papers called into
Nov;ber 2002, i ask;d th. pNA.s Edi- 9l:l!91-"ry:.gll p-".b1':"'q"l-9J llry

;;ffi'ffifif pape-r6 $asiu$ined. PNAs.Bodd deD-
ber John Coffin put il succinctly:

Control's category wlite these papers night be of

developmenL o! a comon seL otpubli
seDs'lrye 'nlormat'oD.rs a work !D suoo potcies for jouMls ir |ne fue
progress..wnar woui! urqqer alejrusr scieDes. Accordirsly. $e fouowing dry,
t9g.ffgg.lsfqCil+44altr'a.kl. pubrishers, edr!or'. tnd iclenrisr-aurhors

it is bghly urrikely that such a paper will also be published in Sc&r.e and
would pass peer review, solely on scien- N4d,re.
tific grounds. Prede.ernining €xactt W€ musl all recognize that protectitrg
what twes of submission would rot be ou world against both intentional acts
Dublished is nearly impossible. Conlider, olbioLerorisD aod ibe qurge of id*
bowever. Lhe hr'Dolhe cal eramDl€ ot a rioul diseales wil dQetrd on lhe e(fec.

l| maDuscripl on itu ," -.1" n-;i/r.. -a- 
i rive c.dmuiorion .r rhe riene rhrl

##mfl:iffit#ff *' ti,"" "*ti"?,1,?I"ffi^*",ti?,',i'ifi"";il,
make bacteria resjsiad to this drug, the miaito' submitted palers for material
$jence beh,nd lhe Daoer wodd se;m rhat may bedeemed inappropriale and
'outn", i"a rr'" poi"iti,r roi .i'*. 11,,.?Ylq:l]-p1,,!"!:q. TIp-l9.TlI 1.

Studis fCSrS l cosoonsored a Dublic
neesns vnn lnerolPo aaelm. ro
Dnng rcgetner saeoosls ano porrry-
nakers 60 discurs whether cunenl

wgw.pn6.o4lqildoi/1o.107rlpn6.05305r4r00 PNA5 | hb.u.ry13,M3 hr.r0o no.4 | '{63
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DNA fom.onpahogenic p.okaryotes lhat
naturally exchange genes wlth e coli

Plasmd or bactedophage DNA lrom hosl
cells lhat nal!.aly exchange genes with
E col, (lt pLasmid or bacleiophage
genome co.lains harmlll genes or ii
DNA se0m€.1 is ess lha. 9s percenl
pure and characle zed, hgher leves or
conlarnmenl are reqlired )

ONA from embryodc or qerm Linecells ol
cold-blooded verlobrates

DNA frcm other cold-blooded animals and
lower eukaryot€s (6xc€pt insecls
mainlain€d in lhe laboratory lo.lewer

DNA lrom planls (excepl planrs conlainng
known pathoqens or prodocinq k.own

DNA from low{isk pathogenlc prokaryoles
lhal naturally etchange genes wlth A coli

Organol6 DNA lrcm fonprimale
eukaryoles (For organeile DNA lhat s
tess tha. 99 perce.t pore liiqher levels oi
coniainne arer6qured.)

ONA tom non€hbryonic cold-blooded

DNA f@m mode.aleiisk pathogonlc
p.okaryotes Ihat naturaly dxchange

DNA l@m nonpalhoge.ic pokaryotes that
do.ol natlrally exchango g6nes

Orqanele DNA liom pimales (For
orqanele DNA hat is less lhan 99 percenl
pure higher leveLs ol conlainment

Plasmrd or bacteriophage ONA l.om hosl
cells thar do nol naturaly exchange
qenes wlh E cor. (li lhere is a rsk lhal
recombnanl wil increase palhogenicdy
or eco ogicaL pole.tial ol hosr. highe.
levels ol.ontainmenl are required )

ONA lrom nonpathogenic prokaryol€s
lhatdo not naluraly exchange qenes

Plasmid o. bacteiophage ONA tom hosl
ceLls thal do nol.aturally 6xchange genes
wi$ e 60rl (ll lhere is a isk Ihal
recombmanl wil increase pathogenrcity or
oco ogical pobntial of host h|gher evels
ol conta nment are required.).

ONA lom 6mbryonic p matelissle or

ONA lrom olh€r nammalian cells

oNA lrom embryonic, .onembryonic or
germ-line venebrate cells ( v€nebrate

DNA llon moderale{isk palhog€nic
p.okaryotes lhal do nol naturaly exchange

DNA rrom anrma vtuses (il cloned DNA
do€s not conra n harmruLgenes)

DNA iroB .onambryonic pnmal€ lissu€

DNAlrom animalviruses (il cLoned OM
conlains harmfu genes)

DNA lrom nonemtyonrc p mate tissue

DNA tom animarlnus€s (ir clo.ed DNA
conlains hamiulgenes)

'SHOTGUN" EXPEFIMENTS USING E COL] K.12 OF ITS OEFIV.
{TIVES AS THE HOST CELL ANO PTASMIOS, EACTEFIOPHAGES
]FI OTHERVIFUSES AS THE CLONING VECTOAS

EXPERIMENTS IN WH]CF PUFE CNABACTEF]ZEO 'FOFEIGN'

GENES CAFFIED BY PLASlvllDS. BACTEBIOPHAGES OF OTHER
VIRUSES AFE CLONED IN E COTI K-]2 OR I'IS OEBIVATIVES
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CENETIC TESTING & REPRODUCTION 283cb. 6

(1

the state has a legitimate concern. Research may be restdcted, for

ex6mple, to proteci the subject's right to autonomy and welfare by

rcquiring informed, ftee and competent cos€nt

WouLD A Ba ' ON CroNNc ININNGE UPoN Tsr
RIGFT To Marc RoPRoDUcrrw DDclsloNs?

A variety of personal desircs may motivate people to utilize cloning

The NBAC (National Bioethics AdvisorY Commission) report suggests lt

would be "understandable, or even, as some have argued desirable," to

deate a chilcl from one adult il both membem ofthe couple have a lethal

rcc€ssive gene; from a dying infant if his father is dead and the mother

wants arr 
"offspring 

frorrrher late husband; or from a terminaily ill child

to create a bone marro* Uoao. 

o * *

The right to make decisions about whether or not to beer children is

constitutio;ally protected under the constitutional right to pdvacy alrd

ihe constitutional right to libertv. The SupreEe Couft in 1992 reaflirm-

eal the "rccognized protection accorded to liberty relating to intimdte

relationships;the family, anal decisions about whether or noi to beget or

bear a chlld." Early decisions prctected a married couple's right to

privacy to make procreative decisions, but later decisions locused on

indiviiuals' rights as well: "If.the right of privacy mean8 anythin8! it is

the rishL of tbe individual, married or singl€, to be free fTom unwairant_

ed miernmental inirurion into mattera eo funilamentally affecting a

perJon as the decreion wh€ther io berr or b€g€t.a chi& 
'

A fealersl distdct court has indicated that the right to make procrea-

tive alecisions encompasses the right of an infertile couple to underyo

meclicallv-assisteal reprod.rction, including in vitro ferlilization and the

use ofa donated embryo. Lifchez v HartigEn l?36 FSupp 1381 (ND U

19S0)l held thet a ban on reseerch on f€tuses was uncoEBtrtutional 4t

oniybecause it was impermissibly vague, but also beeauB€ it i!trpormki_

bhi!!-bmsed upon a woman s fuEdaoe4l,sl right ro privac} Alihough

tfr" fffi".it staiul,e banning embryo and fetal research at issue in the

case permitted in vitro fertiiization, it did not altow embryo donation,

embryo freezing, or experimental prenatal diagnostic proc€dures' The

"oo"i "t"t"d, "It iakes no great Ieap of logic to see that within the cluster

of constitutlonally protected choic€s that includes the right to have

access to contraceptives, there mu6t-be included lvithin that cluBter the

right to submit to a medical procedure that may bring about, mt'h€I tha!

prcvent, pregnancY."

Ho{€ver, cloning is too qualitatively differcnt from normal repro_

iluction ancl from the tlpes of assisted rcproduction protected by the

,Lifchez case to simpty assume ihe same Constitutional prctections applv

l/
t '
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ITEDICAL APPLICATIONS OF GENETICS P'. UI

As George Aanas Buggests, "ltlhis change in kind in the fundamental
way in which humans can 'reproduce, represents such a chalienge to
huDan dignity and ihe potential devaiuation ol human life (even com_
padng the 'o ginal' to the 'copy' in terms of which is to be morc valueal)
ihat even the s€arch for an ana.log/'has come up empty hanaleal.',

Cloning is not a process of genetic mix, but of genetic duplication. In
even the most high-tech reproductive technologies available, a mix of
gen$ occurs to create an individual with a genotyire that has never
before existed on earth. Even in the case of twins, their futurcs are
unknown and the disti4ction between the offspring and tLe parents is
acknowledged. In the case of cloning, however, the genotj?e in question
has already existed. Even though it is clear that a clone will develoo into
a person with differpnr rrails because of different social, envionmenr,al.
snd generadonal influences. tJ$re is strong speculation tial, tbe fact l,hat
he or she hs€ a genotype that already existed wifl affect how tfie
resulting clone is heated by himaelf, his family, and social i4stitutions.

Just as in the scipntific inquiry context, even.if I ftmdamentd
coBstitutioDal right to clono were &cogoizedff€idt Lgislation that would
infringE unduly upon thi! right $ould be perrdssibl! if it were narrovlv
tailored to furfher a compelling slate interest,r
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States with odsting statutes regarding humatr cloning

State Reproductave Cloning Forbidden? Therapeutic Cloning Forbidden?
Arkansas Yes Yes
California Yes No (state funds allocated)

Iowa Yes Yes
Michioan Yes Yes
Missouri No, but state fundinq forbidden No

New Jersev Yes N O
Dakota Yes Yes

Rhode Islan Yes N O
South Dakota Yes Yes

V,rolnia Yes Law unclear

Ql.l ,/ iqr../z./trc Cbati Uor
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United States Patent
Cohen, et al.

4,237,224
December 2, 1980

Process for producing biologically functional molecular chimeras

Abstract

Method and composiuons are provrded for replication and expr"rrion ofrfrii*-;enes in microorganisms.
Plasmids or virus DNA are cleaved to provide linear DNA having ligatabttrumirfio wbjch is inserted a gene
having complementary termid, to provide a biologically functional replicon with a desired phenotypical
property. The replicon is inserted into a microorganism cell by transformation. Isolation ofthe tansformants

'rvides cells for replication aud expression of the DNA molecules present in the modified plasmid. The
,thod provides a convenient and efficient way to intoduce genetic capability into microorganisms for tlle
oduction ofnucleic acids and proteins, such as medically or commercially useful enzrr,rnes, which may have

direct usefulness, or may furd expression in the production ofdrugs, such as hormones, antibiotics, or the like,
fixation ofnilroeen. fermentation. utilization ofspecific feedstocks. or the likc.

Inventom: Cohen; Stanley N. (Portola Valley, CA); Boyer; llerbert W. (Mill Valley, CA)
Assignee: Board of Trustees of the Leland Stanford Jr. Uniyersity (Stanford, CA)
Appl. No.: 001021
Filed: Januarv 4. 1979

Current U.S, Class: 435169 .7; 435 /69 .2t 43 5 /69 .3; 43 5/69 .4; 435 /69 .5; 435169 .51:'
435169.52; 435/69.6; 435/9t.1; 435/91.4: 435191.41; 435/183;
435 1207 ; 435 /212; 435 /231; 435/252.33; 435 /320.lt 435 /820;

435/849; 530/3r1; 530/397: 530/399: 530/808; 536123.1
ct2P 02t/00

195/1,28 N,28 R,1 12,78,79 43s/68,172,23r,183
Intern'l Class:
Field of Search:
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United States Patent 1ul
Chakrabarty

I I I ]

[45]

4,259,444
Mar. 31, 1981

(541 MICROORCAI\ITSMS HAVING MULTIPLE
COMPATIBLE DECRADATIVE
ENERCY-GENERATTNG PLASMIDS AND
PREPARAIION THEREOF

I?tl Invenro., Amn& M. Chdclbrrr, Larham.
N Y

lTll Assiene.: ce!€nl Etecbic Conprry,
Schenecrady. N.y.

I2ll Appl. No.: 250,s63

[!21 Filed; tM.1, \972

I:l l !Tr: q, "__* _--....................... cr2N r5100
rrzf u.5. rf..................................... 435/172i $5n'3i

4J5/ZUt 135/28t 415/amt 415/g.t5t 435/81j
[58]  F i . ld  orSearc l  . . . . . . . . . . . . . . .  rssZ: t  t .  r ,  j  H, :  t ,

tc5/96, 18, 19, tt2t 435/112, 25j, 264, 820,
2at, 475, a77

t56l Rercrenc6 cited
PUBLICATIONS

Annual Revi.w of MKrcbiotoe! vot. 26 aonuat Re-
vicw In!. I9?2 pp.162-16E.
Joumalol A.cr.riology vol. t06 Do..l68-+7E fl9?ll
aer€dological RevFws vot. J3 pp. 210-263 (i969):
hina/, E anir*-R. B. penland

altoaey Asent, or Fnn_Lao L Malossij J.rns C.

FI ABSTRACT
Unique 

.nic.oorg.nbns have ben devetop€d by lhe
appncanon or gqeljc enailering techniquec fiee
mrcr@rgesft cont4n ar harr two skbte (compatibl.)
erersy-generating ptalmids, rhese plasmids sF;ifying
sep&8t. dearBdlrivc p.lhwayi. The tehniques- forprepanng such muhi-ptamid srnins from b;tdi, of
rne gerB p-reudohord aR delcribed. Livins cuhuc
ol _iwo_srrai.E of PseudoDon4 (p. d4usrav NRRL
ts.54721 and P prrda INRRL 8_54?31) have bcd dc-posncd wilh the Unired Shres D.per;enr of Arricut-
lurc, AAnculrur.i Research Srrvice, Nonhem M-ark.r_
Ins and Nutrienr Research Division, peorir, U. T[e e
d.u8,rda NRRL 8.5472 wa! derived froD Aeldomb
n6.oetugla@ srft-in lc by the Cdetic lrosf.r lhcreto,
and contammnt rherein, of cmphor, @rdc, saticvhre
and Ephrhalcne deeradltiv. parhways in lhe fofn ofpEsmds, rne ri psxd. NRRL 8.5471 wg ddivcd
trom I'eudodon6 putidd snsitr ppct by geftric rrd$
rer tnereto, dd containm€nt rherein, ofcsmDhor, irti_
cylale atrd@plrhllen. degEd.rive parhwaf ald dtus
rcsslec. racror RPt, att h the fom ot ot;hidi

18 Chin, 2 Drlrt4 Figlr!!
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Bayer cropscionce, Max pranck sociery, Monsanto company Resorve Agrobacterium patent DisDUte
ST. LOUIS (February 4,20051_ Baver Crooscielce, ba.,eo r. [,4on,rein. lhe [,1a, pranck Socrery and lh€n

ili!'j::','"1:::il::fl:t?,:i[:tiJi".f,:i:"[^y#i,*iXl"_""_::1":t#,";;f:::";ii*1""
i,HH:;:!#l:lil1f"!;"j:i:,::,::l",JilTT:*1"..;llT.i.,,;;i; ";;i"i;i""#.",,op" ng,oou",".i,,
uider rhe-agreemenr, Mar pranck socrery, Bayer cropscience, Garching rnnovation €nd ̂ ,4onsanro wrr crossIcense tnerr respecrive Aqrobactenum-medjared transrormation tecnnoro!rer *iiio*ij":jlv", crops"i"*",Ma' Pranck s e^crusrve i censee and r,4onsanro wjl p,ouiuu """n om-,li iJr"i]"i'1,'"1"?'*" ,,-,0, ".n,Bt""H:"':"'"11ffi"i1fi,3"'1f,fl:ti",iJl?:,::",#,i"'i" "r;".;s;#;p::'i,""n'"1X"'o1' ","" 0,""'0" '""
Additioraldetaits of the agreernent werc not drsctosed.
"This agreement secures ireedorn for the invoJved parries in theJierd of Ag robact€rium-mediared transiormation

::*1ffl;4i1;{t'l,::'$: 8,"";ffi"3Jxri# Hr"# m:ti[*r*#i?*:tTH:,r",j:.*t"r'
' ' lh is rs a pos:t ive devetopn enl tor aor,cul t ,  rr i t  b orecr notogy as a wl_ote. saidRobel. t  Fratey pnD.,Execur vF v,ce presroe ,r ano chier iechnoroqy-o*,c* r",i,.r_*"r". ir,.",ii "J-"i,"""!",. ,* prn*.recognize the gtobat contributjons of the l\,laxlasreement enabres thei, r*p""r"" "s,.,",]ri",'";"T":i,:#::',?:':r"gl,ll:i"r:;li:ifj,:H"""jff,fj*"rJ!
Eayer Crcpscience, a subsidiarv of Baver AG wilh annt]ai sates otaboui EUR 5.8 biijion (2003), is one oftheworld's leadins innovative crop scienc,j comoa11ll-iilh: 

:,:,".:r ".p o-i"",i.^, ""i1"!',i",n*"r o*t **.r,seeds and olanr otore( hnoloqv. Tne co.noanv oners ar o,4standtnq ranqe of prodLcls and exrens,ve servJ(ebackup for rnodern. sustainabte aqrjcLrtture a;,
eroo"i*o'rro'"" oiuoo,i';fi0"ilil:';:"," 

"' 1on dsftuhLrdl aDplicrrionc Baver crcpscrence has a
and consunrers. Further i"r";,,rr"" i, """i"i1""1iffi1"#.,1?:r:iJ::?:'tr ensurif s p,oximitv to dearers

Max Planck Society fofthe Advancemeni ofSctence, one of cermany,s iargesl non_proftt reseafchorganrza.ons, comprises 78 individuat instihnes,.each orwhich cond;cts ;e1;;";;i";;;J;;.n" ""*r",sciences and the humanities. As ihe technoJoo,
GmbH fosrers and manag"" th" *.lln"..,rti..v 

Itansfe'agency lor lhe ['1ar Planch societv Gafching Innovalion
pjanch Insrirutes. Furrher;"-.,,". o;;;ri;;1:]T fl_1".",1j:l,""and 

r.now r-ow discove.ed or c'eateo at Mar

Monsanlo Company (N'SE: t\,4ON) is a teadinq providerof lechnotogy_based sotutions and aqncurturat prodlctsthat improve farm producrivity. For more jnfom;iio" on rvo*""to, "#, *-**L-o'""""niJ.ioi..,
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United States Patent rrsr [ ] Pateut Number:
Mullis I45l Date of Patene * Jul.28. 19t?

4,683,,202

[54] PROCESS FOR AMpLI]"rrNG NUCLETC
ACID SEQUENCES

[75] lnvfltor: Xfy B. Mllin Kmsington, Calit

l73l Asisne ce.u6 CorDontioq Emeryville, calil

[*] Nolic.: The porrion of the lerd of rhis patert
subcequert to Jul. 28, 2004l|as ben
disclairned.

[21] Appl. No.: ?9ri08

121 rit"a' Oct 2s,l9s5

R€Lied U.S. Appli.rtlon Ihts

[53] Continutid-ir-pa.r of Sli No, 716,975, Mar. 28,
1985, abandoD.d.

I51l I|lr. ct.4 ...................... cup r9n+ cl2N l5l00i
ClzN l/@ CrlH 2W4i COTH 2l/02

[52] U.S. Cf. ...................... ............. 435/9li 435/177 .3;
435/317; 536/27, $6n8i 536/29i 935/17i

935/18:9J5/t6
[5E] Field ofssrc! ...........,.......... 435/91, 172.3, 3t7;

536n7, 28, 29; 935/17, 18
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PIJBLICATIONS

Gaubatz et al, _Strstegis tor Corsrrucrirg Comple-

nentary DNA for Cloning , J. Theo.. Biot. 95, 679
(1982).
Cstor snd Robenson, rvrcl"i. Acidt Returch, \ot. 1,
pp. 1445-1456 (19791.
Rossi et aL, J. RioI Chan. 257,9226-9229 (982r.

Hnary E adn?eJam$, M^riind1
Attome!, AgqL ot Fim-latet E Hssak Atbtrt P.
Halluin

I5I ABSTRACT
The p.*nt invention is directed to s proc€s6 fo. aDpli
fying any desi.ed sp@ific nucl€ic rcid sequence con-
tained iD a nucleic acid or mi ure theMf. The process
compros beanng sepdate complcnentary srrands of
the nucleic acid witl a mold erc6s of rwo olisonucl.o-
lide prirners, ad exlendiDg the prinels to fom coDple-
h6i!ry pnner extdrsion producrs which act as teE_
plats fof synthesizirA rhe dsired nucleic &id sF
quencc. The stcp's of tbe reaction lnay be caded our
stepwise or sinultaeously ald can bc repEred s ofren

21 Ctrim, 12 Ihrine Figures
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What Are Patents, Trademarks, Servicemarks, and Copyrights?
(Erc..pa.il ,tom ecneral lifonrtion Conc.mirg P.r4r8 prlnt brochtr..)

Sone people.conrt.se patcnts, copr|iqhts, and tadenarkr. Avpuah there n6J be somc sinila ties arronS these kinde oJ i te echul proryrtJ
qowno4 they arc difrerent ud sefle diferc t ptlrposes.

\trhat Is a Patent?

. - paFnl for an invention is rhe granr olEJlgllqI&bj,,to lhe nvenror. isruen by rh€ PareDL dd Trad€mark Otlice Tbe rem of . new parent 's 20
yeaF lrom lbe date oo wbicb l}e appli&rion lor the paLenl sas lll€d jn $e Unit€d Sutes or, in specral cases. from rbe dare d earlrer relal€d app[carion
wa! fil€d, subject to lhe paymed of maintenance te€s. US patent grants are effectile only wirhin rhe US, US tenirories, and US $se,ssiona.

The right confened by lhe palent gradt is, in the lanSuage of the stalute arld of lhe $anl itself,
offerins@or "imDortin!"lheinveDtion inl

-, u3e, offer for sale, sell or irnport bur the righr to
'ar rs ganted rs not uFiigh
or nnporting the inv€ntion.

What Is a Trsdemark or Servicemark?

A mdemark rs a y9[L!4$_SrlJBhqlal.dsqr $bch is ]rs€n in rade witt poods !o lndrut" rhe source ot the aoods and lo drsunsuisb rlem trom.rfi€
rys:!.ry .A sen/'cen'

k are comrnon\ used !r r€fer ro both tiadelrk5 and sen lcernarks.

Trad€mk ri'hh mn t- -scd ro nretenr d h.^ r'^r n.ind i .6nu\in'l\ {mirar m.rr. b"r n^, '^ ^Fv.nr 6theB from makjne rhc qtune sood( d fom
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CourtTightens Patent Rules on Gene Tags
Slmins shut what Nobelist Paul Berg once
called a s€netic Pandora's box, a federal
.ppeals colm ruled l8t \ek lbat rcs€!rch6
camot patenr DNA strands lhat bird g€n6
whose function is ldooM. The tuling,' in a
case brought by agbiot@h giant Monsanto
involving strirgs ofcom DNA, puls an qd l,o
more rtun a deoad€ ofuncertainty about tbe
paiertabilily of a bdic rcs@ch tool.

Therootsofthec6er€achback!o 1991,
whetr the National Insritutos ofHealth
(NIH), basod on work by I Craig Venter,
submined the first ofthousands ofpatent
applications for geft-gnbbing tools called
expressed s€quence tass (ESTS). The U.S.
Prreit and Trad€mark Office (PTo)
rcjected the application, NIH chose not to
fight, and subsequenl applicalions forESTS
for which the undc.lying gene wasrnknoM
w€re put on hold or denied.

Last week\ 2-l decision by the U.S.
Courl ofAppeds fo. th€ Fed€mi Cirouir
upholds a 2001 ruling by PTO that Mon-
slot application for com EsTs fell shon of
th€ requir€ment rbat any innoution be '1$e-

I N T E L L E C I U A I  P R O P E R I Y

' ,w-f edcir€d/opinionto4l465,pdt

tuI." In its ruling; the court calls Motrsanto!
ESTS "ooly tools to b€ used aloog the way''in
exploring m organism's genes. INenlions
must have both a "significant and prcs€nUy
available [aod] well"d€fined" benefit to
r€ceive a pated, it added.

Although rnost p€nding palents on genetic
sequ€nces now include adequate infomation
on tunction, according to PIo, obsere$ lere

amioi bneffiled by the

scientists from atiE fields ofr€s€arch:'
In his dissent, f€deral Judge Randail

Psder sid rhe decision !o set a high bar for
paienting ESTS will ham rcsarch by deny-
ing deserved patents for early-stage "re-

sedch tools lthal] provid€ a coenizable ben-
efit for society." Il also s€ts up a potenlial
legal baule ove. the increasingly popula.
argument by some applicants seeking to
patenl new geres lhal usftln€ss should be
based on homology-base-pair simjlarity
witb betteFk om gefts, "l've seen preny
sfong homology rej€cled on ulility
grounds," says pateol agetrt SheFi Oslick of
McDonnell Boehn€n Hulbert & Bershoff
LLP i '  Chicaso,  I l l ino is .  "How much
homolosy is enough?"

PTO wrked with Monsanlo to arrange
what both sid€s ackDowt€dge wts a test
ca!6. ln 2001, PTO had rcjected Monstob
patena applicatjoo for the ESTS because
lh€y lacked a " 'real world'contexl ofuse."
Monsanto argu€d that several apPlica-
tionFincluding finding DNA rcsulatory
regiors call€d promot€rs--mad€ the ESTS
useful. But th€ appellate court said that
Monwto needed to lay oul more 'specific"

uses: the identificalion ofpeticula. pro-

Monsanlo officials ssy ih€ decision bdngs
much-ne€den "clariry" to lhe 'ss'r€, allhough
the company My still request a rehearing
before the appellale co!n. In th€ m€annme,
r€ssEbeB cubBthe eisi€.lmowine $at lhe
court hss cleared away a potentially large
obdlacle to ilErbcnch twarcb +u |(|NnscH

SCIENCE VOL3O9 16 SEPTTMBERZOO5
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news
lst aooeared 22 November 1999

UC and Genentech Announce Patent Settlement of
Patent Infringement Lawsuits

The University of California and Genentech, Inc. agreed
Friday to a proposed settlement of the patent
infringement lawsuits brought by UC relating to
Genentech's human groMh hormone products.

Under the terms of the settlement agreement approved
Friday by the UG Board of Regents, Genentech will pay
the University of California $150 million and make a
contribution in the amount of $50 million toward
construction of the first biological sciences research
building at UCSF Mission Bay, a new 43-acre research
and teaching campus of the University of California, San
Francisco. The building will bear a name proposed by
Genentech and acceptable to the University of
California.

Both parties agree that this settlement is not an
admission that Genentech infringed UC's patent or used
the genetic material in question.

"Genentech has decided to out this matter behind us
and avoid the distraction and uncertainty of another jury
trial covering complex patent issues that are based on
events that took place nearly twenty years ago," said
Arthur D. Levinson, Ph.D., chairman and chief executive
officer at Genentech. "We are focusing our efforts on
developing drugs that treat serious illnesses, and we are
gratified that some of this settlement will support UCSF's
biological research efforts.

"Having been a postdoctoral fellow at UCSF, I know
firsthand the many ways that UC's research contributes
to the advancement of science and medicine and how
important it is for institutions like UC and companies like
Genentech to work cooperatively in making scientific
progress," said Levinson.

"l am pleased by this settlement," said UCSF Chancellor
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Headlines
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J. Michael Bishop. "lt was negotiated by the cunent
leadership of Genentech and UCSF, in an amicable
manner and out of mutual respect. The relationship
between these two institutions in the past has been
collegial and historic. Now, we can continue in the same
soirit."

"This agreement affirms the important role of both
Univerity-based research and research in private
industry in bringing products to market," said Zach W.
Hall, UCSF vice chancellor for research. "We are
pleased that the contributions of University scientists are
recognized by this agreement, and that part of the
rewards of their work will support future research in the
University. We look forward to continuing collaborations
with Genentech and our other commercial partners."

Commenting on the proposed agreement, University of
Califomia President Richard Atkinson said, "The

settlement underscores the value lhat research at the
University of California contributes to advancing science,
spawning new industries and improving people's lives.
The University and Genentech have continued
cooperative research relations throughout this patent
dispute. Now that this issue is behind us, we look
forward to accelerating our scientific collaborations."

The proposed settlement resolves all outstanding
litigation on this matter between UC and Genentech and
is subject to the completion and execution of definitive
settlement documents. The seftlement and contribution
will be drawn from Genentech's cash balance and will be
recorded and paid as a special charge in Genentech's
fourth quarler fi nancials.

From the total settlement of $200 million, and in
accordance with the established University patent policy,
the Univercity of California general fund will receive
approximately $30 million, thFSlEe irwentors€nd t^tol
com6ftffiE Wilfsrare'apprnrFt@t8 iffiffU, ano
UCSF will receive the $50 million buil contribuiion
and the balance of approxi I which will
be used in support of research throughout UCSF and, in
particular, to meel large capital needs.

UC filed lts patent infringement suits against Genentech
in 1990 and 1997. A jury trial was held in the U.S.
Districl Court for ihe Nodhern District of Califomia
beginning in April, 1999. In June, 1999, the jury was
unable to reach a verdict on the infringement issue. A
second trialwas scheduled to begin on January 3, 2000.
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Monsanto to Pay UC 5100 Million in Patent Case
Frcm Assdiatod Prcss

F€bruary 28, 2005

Monsanto Co. agreed to pay the University of Califomia morc ftan $100 million lo set eth€ rchool'sclaim that the biot€chnology compdy
infringed on a patent related to a homonc that makos cows produ@ morc milk.

The univesity's Bodd of R€genrs dd Monsto announced th€ scttloment Monday as tho bovin€ grcwlh homone case was sheduled to go to
trial. The suit was filed in 2004.

Under the accord, St.lnuis-based Monsanto will pay the shool $100 million upfrcni plus 15 @nts a dos, or at le.st $5 million annually, to
license the palenled technology. The univmity's patenl dghts expir€ iD 2023.

At issue is lhe geneti€lly engin€er€d bovine sonalotropin homone, sold under th€ bmd name Posilac. Monsto sys injecnons of the homone
help dairy cows produce 1070 to l57o morc milk.

Tho university alleged lhat three res€archers at UC San Fmncisco flrst isolated lhe DNA uscd to malrc the bormonc. The lawsuit said Monsanto
knew about the research as early as 1985. but sold the product dyway.

Altbough univereity resemch€rs might have developed the t@hnology decades ago, the $h@l did not win a pat€nt until 2004, UC spokesman
Trey Davis said. The school filed its lawsuit that year.

Monwto spokesman Andrew Burchett said that th€ company was the filst to produce the product commercially and that it palented th€

Monwto eid thc a8r@ment with th€ univ€.sity would g;ve ;t an exclusive commercial lic€ns€ to use the universiry's patent€d homone. The
univeBity will have the right to use the hormone in noncomnercial rcs€arch. and the U.S- gov€rnment will relain some righls because fedeml
funding w6 used to dcvelop lho tehnology.

The compay said lhc settlcmeot would not hurt its perfomance ihis year. Burcheti said Monsanto would not disclose amual sl6 of Posilac.

The three sientists at UC San FEncis.o who firsl dev€loped lhe hormone are Walter L. Miller, Joseph A. Martial and John D. Ba.xter, accordinS

Miller said he was happy with the settlemert. H€ publish€d his fi6t pap€r oD the homonG rehmlogy iD 1980.

"It's be€n 26 years, and it's nice to have itdone," Millcr said-

Millersaid he and his fellow r€smhers were denied a patcnt for d@dos mainly b@use of to.hnicalitics with lh€ patent p@ess, not problems
with the;r scientific work.

Tho homono has sdned debate s;nce it was approved for commercial use by the Food and Drug Administration in 1993. Consumer groups worry
that the homone could affect human health, and many milk bmnds carry labels advertisirg that they de Posilac-frce.

Shms of Monsanro mse 55 cents Mondav to $85.19.

If you wet othcr storios on this topic, sdch th€ Archives at latimcs.com/afchivcs-
'l \lSReprinrs

Arr : .1(  l ; (cr . inJ an. l  rc fnnl  opr iun '
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United States Patent
Goodman, et al.

4,M7,53E
May 8, 1984

Microorganism containing gene for human chorionic somatomammotropin

Abstract

A microorganism containing a recombinant DNA transfer vector having the coding sequences for human
chorionic somatomammotroDin.

Inventon; Goodman; Howard M. (San Francisco, CA); Shine; John (San Francisco, CA); S€€burg;
Peter H. (San Francisco, CA)

Assignee: R€gents of the University of Califorria (Berkeley, CA)
Appl. No.: 3461Z
Filed: February 5, 19E2

Current U.S. Class:
Intern'l Class:
Field of Search:

435t82.33., 930t 120
Cl2N 001/20; C12N 015/00

4351172,68,253
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Uuited Stat€s Patent
Miller , et al.

6,692,941
February 17, 2004

Bovine growth hormone

Abstract

A DNA comprising a deoxynucleotide sequence coding for bovine growth hormone is described. A transfer
vector and an expression vector containing this DNA and microorganisms transformed by these vectors are
also described.

Inventors:

Assignee:
Appl. No.:
Filed:

Miler; Walter L. (San Francisco, CA); Martial; Joseph Augustin (Mill Valley, CA); Baxter;
John D. (San Fmncisco, CA)
The Regents of the University of California (Oakland, CA)
46'0745
February 15, 1990

435169.4t 4351243: 4351252.3 : 536123.5r
Cl2N 015/00; Cl2N Ol5ll8:� Cl2P 021102

435t69.4J0.1,7r.r,7r.2,9r,r72.r,172.3,320,252.5,252.35,320.1,91.1,243
536t27 935 / t3.29 ;7 2 i 3 530/399

Current U.S. Class;
Intern'l Class;
Field of Search:

References Cited IBe&relcellByl

/,Lt \11'
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5037806
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Biotechnology Industry Facts

revenu€ increasin9 from g8 bittion
' The u.5. biote€hnotogy industry

' There are more than 3OO biot€ch drug products.nd v.ccin€ currenuy in c ntcat tri.ti
targethg more than 200 diseases, inctuding various cancers, Atzh€imer,s disease, heart disease,
diabetes, multiple sctemsis, AIDS and arthrirs.

' Biot€chnology is responsibte for hundreds of medtcal diagnostic t€sts that keep th€ btood
supply safe frcm the ArDs virus and dete€t other condttjons earty enough to be successfu|y
treated. Home pr€gnancy rests are atso biot€chnotogy diagnostic products.

I Consumers already are enjoying biotechnotogy toods such as papaya, soybeans and corn
Biopesticides and other agricutturat products atso are being used to improve our food suppl,
and to r€duc€ our dependence on conventionat chemicat pesticides.

' Environnentat biotechnotogy producrs make it possibte to ctean up hazardous waste more
efficiently by harnessing poltution-eating microbes without rhe us€ of caustic chemicats.

' Indust.ial biotechnotogy appticarions have ted to cteaner proc€sses that produce tess waste
ano use tess energy and water in such industriat sectors as ch€micats, putp and paper, textres,
rood, enersy, and metals and min€rats. For exampte, most taundry detergents produced in tne
United States contain biotechnotogybased enzymes.

'DNAt lngerpr inung,abiotechprocess,hasdramaLicaly improvedcr iminat  
invest igat ion and

forensic medicine, as w€tt as afforded significant advanc€s in anthropotosy and witdtife

-  As or  Dec,31,2003,  there werdl ,4"3 btotechndt@ or
whi(h 314 were Dubtictv hetd.

' ilarkelllrjtdErfis !elqlil-Elg9-9!p4l,cty rrrded b,orech corppanies (U.s.l at Tarr<er

. T*,rygSlhj-r"*1" Ap.t-@ ''.Fa ?t1(tto ri. u/ts-
Ine Drorecnnotogy industry has mushroomed since 1992, wr(h u.5. heatrh-care brotech

The top five biotech companies spent an averase oi glO1,2OO p;r emptoyee on R&D in 2002.

(t Pr nter Fdendly

iprld-Tneu.S. biotech
/P 6t zz , .r, er.Q, ra ,; 4l

The biot€ch industry is regutat€d by the U.S. Food and Drug Adminisrration (FDA), the
Environmental Protectlon Agency (EpA) and the Department ot Agrtcutture (USDA).

oyed lgaFOO p.ople rs of Dec. 31, 2003.



H.rtet C.Dliallratlon, | 99,1-1005.

ItLLt

r'd-L F:nj { \r!'tg r,r.P $r Dos 6!

rAmounts are U.S. dollaE in billions.
SouEes: Emst & Young LLP, annual biotech.ology hdustry reports, 1993-2005

Flnancial data b.s€d pnmarily on fiscal-year financlal statements of publiclv tEded.ohpanies.

20l'4 2003 2(,0�2 2oo1 2000 1999 1t9a 1997 1996 1995 \994

33,3 28.4 24.3 2t .4 19-.: 16.1 14.5 10.8 9.3 7,7

46.0 39,2 29,6 29.6 26,t 22.3 20,2 14.6 t2 .1 ll.2

R&D 19.8 t7 .9 20,5 75.7 14.2 ro,7 10.6 9,0 7,9 7.O

6,4 5.4 9.4 5_6 4.5 4.6 1 , 6

330 314 314 342 339 300 316 377 294 260 265

t,473 7,46e r,457 r,273 t2a7 1,108

187,50Ct77,O0O194,60019r,000t74,OO0r62,000155,000141,00C118,000108,000103,000
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Bioffiil:"
Sore F.cb About Elotechnology

. More th.n 325 million peopl€ wtrldwld. have been h€ lped by the mre than 130 biolechnology
d rug€ end vaccin4 approved by lhe U.S. Food and Drug AdmihistEtion (FDA) Oi the bioiech
medicines on the market,70 percentwereapproved in the lasl six y€ars

. Thefe are morethan 350 blotech dru-o producl! .nd va.clns curenlly in clinicaltriaB targeting
morethan 200 diseases, includingvarious cancers alzheimefs dsease head disease, diabetes,
multiple sclerosis A DS and arthrts.

. BlolechnoloSy s responsib € lor hundreds of redical di.gnostic lesls ihat keeplhe blood supply
sare trom the AIDS virus and detoct olher conditions early enough to be successtully treaied Home
pregnancy tesls are also blotechnology diagnostic products.

. consumers already are enjoying biot*hnology f@ds slch as papaya, soybeans and corn
Hundreds oibiopesticLdes and other agriculiuralproducis also are be ng used io improv€ our rood
suppy and to  reduce ourdependence on  convet t iona lchemlca  pes lcdes .

. Environftntsl botehnology Product8 make r oossibe lo clea_ up !aa douswasle more
efc 'enyby1ar_essrngpo l lJ l 'onea ln9-cobeswfhou l t_eLseo lc .us 'cch .micd ls

. Indust dlbiotechnology applications have ledto cl€.ner proc€se6that Produca 145 wasie and
use l*senergy End waler in such industralsecto6 as chemicals, p!Lp and paper, textiles, rood,
enersy and melals and minerals Foretample mosl La!ndty deleqents produced in the Uniled
slates coniain biotechnoLogy-based 6nzymes.

. DNAfnSerPnn nS a b otech process, has dramatica ly improved cr mina investigal on and iorensic
medcine, aswellas atforded si!nifcantadvanc€s in adhropo ogy.nd wildrir€ manaqement

. There are 1,457 biotech nology .omPanies in the United stales, ofwh ch 342 are publicly he d

. Market .apftallzation, the totalva ue olpubiclytraded biolech comPanies atmarket prices, was
i224 blllion as otearly lv€y 2002

. The biotechnolosy indlslry has morethanttipled in size 6ince ls92 wilh revenues increasingfiom
SS b iL l ion  in  19921 S276b l l ion in2001

.TheUS bote .hno logy  indus l ry  cu t ren i l yempoys  17s ,000 Peop le : tha ts  more  than a l r lho  peop le
empoyeo br ' re  Fy€nd spodrng qoods rdJs t r ies

.  Botechno logy  s  one o l  rhe  dos i  resea 'c_- in rens ive  ndu\ r res  n  f te  word  TheUS b io l .c ' id . ' t rv
srenti15,6 billion on research and develophant ln 2001.

. The iop nve biotech companies spent an average ort39,40O per employee on R&D in 2000

. The b otech indusiry is r6sulated bythe Food and orlg Administration {FDA),ihe Envnonmental
Protc.tlon Agency IEPA) ahd lhe Oepartcnt of Agriculiure {USoA)

Induitry statigtlcs: 1992-200q
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The

Dangers of Monopolies

Ghost of Teddy Roosevelt
L

Sherman Antitrust Act

"Trustbusters"

Temper Patent power
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uNtvERStTY OF CALTFORNIA (UC) OFFTCE OF TECHNOLOGY
TRANSFER (OTD oversees UC systemwide efforts to encourase the use of
University research rcsults for the public benefit. OTT focuses o; patenting
and l icensing inventions end in working wirh indusrry in 5uppofl of the 

-

Universi ly 's edflcal ion. research, rnd public service mission. UC facult\
members and researchers witl iind inlbrmation ofinterest within the 

'

FACULTY RESOURCES view of the OTT Home Page. The
INDUSTRY RESOURCES \ierl  n i l l  be especial l \  heipful ro commercial
f irms looi. ing ior parlnershipc. i icensino or oiher tech;ology-reiated
oppofunities. The RESOURCES FOR ADMINISTRATORS secrion
was developed for those who work at UC in technology transfer and research
administration. Uscful information for this group is also found olr the Research
Administration Office Home Page (RAO).

Or, if yor know just what you'fe looking for, use one of the links belowi

POPULAR PAGES: A!nual Reoorts I Arai labte Technotogie,, I
Operational Tools I Compan,v Information I UC Tech Transfer

Office of the Precident
Directions to OTT
UC Contacts
Site Map

A s k
OTT

zofl
Annual
ReDort

Retreat:
p Ffri-r. Years

el
Progress

€-zr lr<l c . te lce

OTT
OFFICEOF

TEflHNOI-OGY Policv/Soecial Reoorts I Q
Invention I Inventor Incuiries I

lGq idanse fo r  Indus f rv  I  D isc los ing  an

TRANSFER lStrawberry Licensing
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Nd8 - Top 10 Udivcrsitics Rcccivirg t.lcrb in 2003

United States Patent and Trademark Office

Home I site rnd€x I scar€h I G uid€s I contacts I eBusin€E€ | eBiz a lerts I News I Help

[-,rs > Top 10 Universities Receiving Patents in 2003

This report presents a preliminary list ofthe lJ.S. universities receiving the most patents for invention (i.e., utility
patents) durjng the 2003 calendar year. All campuses are included.

Rank in
2003'

Numberof
Patents in

2003*
Organlzation*

(Rank
in 2002)

(Numberof
Patents in 2002)

439 Universlv of Califomia (1 ) (4sl)

2 139 Califomia Institute of Technology (3) aro
3 127 Massachusetts Institute of Technology (2) {135 )

4 96 Universily of Texas (5) (s3)

5 85 Sianford university (4) (104)

6 84 ljniversity of Wisconsin (6*) (81)

7 70 Johns Hopkins University (6*) (81 )

I 63 Universig of Michigan (12) (47)

I 61 Columbia University (13 ) (45)

1 0 59 Cornell lJniversity (21*) (35)

59 university of Florida (15 ) 142)

*The listed patent counts are preliminary. The final listing of patent counts for U.S. universities in 2003 should be
available in late December of 2004.
** Indicates a tie in the rankjng among two or more U.S. universities.

NEWS

ls therc a question about uthat he USPTO can ot cannot do that you cannot tind an answet for? Send questions about USPIA yog6ns and se ces to
the USPTO Conkct Contor (UCC). vou can s./ggesl USPTO webpagos or naEnat you @uld tke featued on thls seclon by E-nail to
rre w€bmaster@uspio.gov. While we cannot 'r'.,nise to acconnodate all rcquests, Wut sugeestbns will be @nsldered and nay lead to other
inpbvenenls on the wabstte.

ttA-ii J,p.

7"' /

hfi p://w*.upto.gov/nciD^on.prgcnerdb!k2004f.b09.htn



United States Patent and Trademark Off ice

Home lsite hdex lsearch IFAa lGlossarylcuides lcontactsleBusinessleBiz arerts lNewsl Help

Press Releases > USPTO Releases List of Top 10 universities Receiving Most Patents in 2OO4

NEWS

PRESS RELEASE
Contact:
Ruth Nyblod
571-272-8400
ruth.nyblod@uspto.gov

March 18, 2005
#05- t 8

,lY#., 
'Iffi'g#

USPTO Releases LiEt of Top 10 Universities Receiving Most Patenb in 2004
IJniveEity of Califomia leads U.S. academic institutions for 114 consecutive year

The Department of Commerce's United Siates Patent and Trademark Office (USPTO) today announced
the top '10 LJ.S. universities receiving the most patents during calenda. year 2004. Listed below are the
10 universities receiving the most patents for inventions in 2004, along with their 2003 ranking. The
University of California tops the list for the 11th consecutive year.

"The development and commercialization of technology are essential to a strong economy," said Jon
Dudas, Ljnder Secretary of Commerce ior lntellectual Property and Director of the USPTO." Academic
inslilutions are generators of discovery and innovation, and their patented inventions benefit all
Americans through new jobs and new products that improve our lives daily."

This report presents a preliminary list of the U.S. univercities receiving the most patents for invenlions
(i.e., utility patents) during the 2004 calendar year. All campuses are included.

PRELIMINARY LIST OF TOP PATENTING U.S. UNIVERSITIES
Calendar Year 2004

.itJH T:F,lli.lJ
1
2
3

6
7
8
I
1 0

u.S. University*

424 University of California
135 Califomia Institute of Technology
132 l\,lassachusetts Institute of Technology
101 University of Texas
94 Johns Hopkins University
75 Stanford University
67 university of Michigan
64 University of \Msconsin
58 University of lllinois
52 Columbia University

(1 )
(2)
(3)
(4)

\71
(5)
(8)
(6)
(20)
(e)

(439)
(13e)
1127)
(s6)
(70)
(85)
(63)
(84)
(3e)
(61)

.The listed pateni counts are preliminary counts that are subject to corection. The final lisling of patent
counts for U.S. universities in 2004 should be available in late December of 2005.

# # #

IHOME ISITE INDEXISEARCH IEBIJSINESS IHELP IPRIVACY POI ICY

Las! '\4odified: Fri Mar 1a 2005 09:48i20
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EXtitBlT 6

US PATENTS ISSUED TO UC

EXI{|B|i a

cArrPus usrPArErNr5rsryj{

3m
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At arc end of FY02, there were 2,502 US and 2,051
forelgn patents ln the systernwide podolio (Exldbu 7).' - The nl]mber of US patents ,n each campus portfo[o ts
presi:nted in Exhtbtt 8-

EXHtgr T

TOTAL UC PATEI\IT PORTFOLIO

' PatedE aseciar€dwlth lNentors f.om moe rhan one ca mpus are
repon€d nultiple times ln ihis gxhlbit

UCSF 6,{5

"*o /'tz.o Alqtl5

e500

2€00

1500

1000

5@

0
FYg8

l t s  I
FYg9

UCB 417

UCD 304

UCB 71

UCSB 153
- ucsc 1 8
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EXHIaI r5

UC TOP.€ARNING IIVENTIONS'
Y@ Ended luE 30. 201J2

twotion (Cenpus, Yor Disclo..dl

Hepatits B Vaccrne (5F, l9l9 dnd 1981) $ 21,414

Treatrnent'lntracranial Aneurysms (LA, 1 989) $ 6,803

Radrographic N,ledE tSD 1919) $ 5,456

Liposome Sizing Metlrod (51 1977) $ 3,686

Intersrft ial Clstrtrs Iherapy (SD, 1980) $ 2,986

Subtot.l (fop Fivo Inventions) $ 40,40s

DynamE Skm celinq Deu@ (lR 1993) 2,942
camarosa Strawb€rry (DA, 1 992) 2.360

Yeast Erpression Vector (Sl I 982) 1,936

Laser/Water Atomic Micrcsepe (SB, 1989) 1,839

cochlear lmplants (SF. 1 979) 1,476

Liposome Storage Method (DA. 1 984) 1,432

Fiuoreunt Conjugate Probes (BK, 1981)
Felim AIDS Vinrs Diagnostic (DA, 1985) 930

Feline Leukemia Virus Diagnostic (DA. 1980) 114

fluores.ence Gel Scanner (BK, 1990) 064
4;a1 qoeil $xa2

Chromosome Painting (LLL, 1 985) 604
Ards for Learnrng DEabed lSF. 1994) 582

Nicotine Parch (LA. 1984) 534

Fluorcscent Dyes Calcium (BK, 1984) 5'�]3

tiergy Transter Pamer5 (B(. 199a) 468

Frreny Lucliemse (SD. 1984) 455

Diamarte Strawberry (DA, 1 997) 368

Int.acellular DNruRNA Targetinq (St 19911 359

Magnetic Resonance lnlaging (SF, 1976) 357

Gene Reportef l4atrix (BK, 1995)

Tot.l Inco|n€ (Top 25 lnvsntions) 3 60,544

Total Incom€ (All Inventiohs) S Sa, l : la

% ot lotal tron Top 5 Inventions 15-7y.

of Totll frofi Top 25 Inwntions 54.5%

'This list ls imited to revenue-generallng inventions tha! have ben
commercialized. llc invenlions that have not yet reached the
.  a rk€ tD"ce  b l r  qere  . led  rv02 |  .0 - " .q t i v "  ed 'o  o [  e  s  on
l}L6lisrie o tr'olql- ssuP rees ard mrl mLm I oydrrresr ilc JdP
OprLd,  Ne iwoa S{ l !h .  $8 I  mio l  tDA.19971 and Humdn Fv

PhaqeAnlbody Libr.ry, $l 1 millon (BK/Si1996).
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t nt!€r:rig ot C.litoht. (UC) te.& lhe natron's lriFBirisc in rhs trsb€r ot inmtiffi
roFo.t d bt rss.rcheF. In lYot, imntors t om nim Uc c.tnpus6..pdt d 60ro
rhan 95o iMtlsr.a- cto$ to thr@ nfl hFnt oG . d.t (ss p. t 4)

#rrh. uc T@hnoEEqq}tld Prosram B first amons u.s. universiti6, loihin torm3 or
rlFE hEr or pliiiri sr.nEd.nd h tno dit r oa s|b€strit ffidrtit d r;;*6G.

, t '
Uc ta3.. .ctive,pqrtlqlio lr rpprotimatety s,ooo invontions. Ol rhat tqtat,. noro
th'n aso tersbblFs lEmr.t d fes .nd rct.ttt imom rhk F.r. {soo p. 20)

!, I
TIF Hopatiti+B Vaer* is UC'3 tdding coM.rci.ti8d t chnotogr, bri.ghg iD d@ to
32a nillih in lYol. Uc's shdtsr p.tst ItEn. ror ! rehetogry tttu y..r 16 6a
6t3- (s* D.2l)

.,,--.--\ l
IrFr. ttdc.lly ii ltbt@r ll! ..tw@n OF n n9 or a p.t nt .ppth.tid .hd th6
rssnc. or a u.s, p.t nt. The uhiEBitt hotds mm rh.tr 2,500 u,s. D.tanG .s .
.esult ol r@a.ch at nine UC c.npu$s and rhr@ n.linat trlor.tort€s UC m.h.g6

:";ffi ;:",-,*"1-i.****,#f*:::,,
-/,t , 

Gr4th Ho|'|rN, oqir.d *thln oF p.sr r4 F.rs, tot.t FYor t*:q3ing .oEnus
or...d.d tao millkh. The top 25 @mmrci.trod uc hyendoB armd roJ.lt!.r
src..ding 555.6 nillion ih FYo1. (S@ pp. 2o2t)

Und€r Unirdsit, po[ct, **..*o ""jt ,*",o u .h.re or .oy.ttt.! gsnsr.ted
thrdrgh th. tefiing ol tteir ld.ntlons. In fYOl, a total ol 032 iEyEntors reeioed
t33.1 millbn rrom UC iNotrtioc. (Ss p. 24)

I
Agriculturrl prcdlcL fio.r €stial part or the TEhnotog L.nster Frogr.m, this
,..r, in .ddition to sti.sb.rri.s rh.t hrve dohLat.d rha wortd markor, cons!m.6
wilt h.E .cces to . "dGigmr" w.hur, wno$ r.d skn prBents .. .ttr.ctive n.w
option to th. gblrftr ch€f. F@. n4 nand6rin or.nq6 at$ w$t s6 €niq the
m.rk€rPrac€. (se€ P, a)

I
Tehml€y traGr€r t t€ tin.. For .&Dpt , ms Inc.ntion3 in h..tth 3cion@3
f.oqudtly .oq!ir..s huch .sJ9.$tlt&!.99:etrr4!f, .s such diederiB ned to
go thblgh clinic.l t.i.[r and gah .pp.ov.t ft@ the Fod .hd Drug Adninirtradd.
Two l|btr'o6 h tt. h.altt $bnc6 patinted h tne .|rtt ,t gros ar.,st how ont.ring
the n.rk tpl.co, E.rl, 3lqn. indic.to that ths w.tt prF ott in cuttlngadg. h.dic.l

/zt< 
;prtuate indG$y is . strong supporter or r6sFr.h .t th€ Unts€rstty or c.tifornia. In

FYOI, UC qterod into ov€r 2,600 ag@msts {irh indBrry provbthg mE th.n
1216 hllllon lor ihs Univorsity resrch enterpn$.

ht'
U< datAat fRat)oea

;t4tc F.l^,t t ti Zo agi

.1 4su2 a,lZ^ ";; 
y ?."a,or/ @
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' nve.tions hav.g inlento6nom more then one camplsara.oLnted
mutlpernes, ofce ror each c.mpls with an inventor rh,,s rhe r.ra
.lmberof nvertors n this chart exceeds ]e 957 rola i.venions
reponed jn the rex. The category Olhef inclldes inveflions wlth a
DOE Laboratory o. UCOP nvenror

EXhIBIT 2

||tvEt{ oN DtsctosuREs sY cAMPUs.
lrat bd.n lu,P 30 2001

EXHIBN 13

TOTAL LICENSING AND REVENUET

As ofjune 30,2001, the systemwide lnvention
portfolio ws comp.ised of 4,982 actlve invenuons. The
stze of each canpus tnvention portfolio ts lndtcated iI])

CXHIBIT 3

CAMPUS INVENlION PORTIOTIOS'
Ye! Eftt.dltu 30,2A01

UCB 667

ucsF 1,104

'nventiofsassocatedwth nvenlois f.om more than one campus
are €ported mL tiple imes n thB exhibt

EXhlBtT 14

TOIAI IICETVSIIIG REVENUES BY CAMPUS

UCB

UCSF $38,500
'rn FY00 rhe university received a 9200 miliion paymenr!s
setdementlofa ong stafdrng ffrifgemeft su ( involvifg the
Universtys Hlmaf Growlh llormorepatent Bec€useof thelnrque
n€ture and magnrtlde ofthis sertlehent, mon es attributable to the
seulementare exclud6d hom the yearby'yeaf rend amlyses rn lhis
and simllar figufes n the remainder of this repon.

0ther' $ 1,470
' R a p l e  p  - d , , ! . o h d p o , r o r o o . T j O i  . - a r o a d  J O r
Laoo idorv 'nve . r io ls ,  n6 ld ,< ,  roseoprc  ro r . " i rao , . r_e-or
rne Laoorarory brsed tcens nq off.es

$7,124

51,114

$ 7 , 7 1 5
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FYO2 CAI'FUS FTNIINCIAI ACTIVITY
Yet Eaded lure 30, 2N2

tct q uc| (udr , uct t cs! ucsc |rcso u6ir
Income f rom Royaj t ies and Fees $5,81o $16,401 94.257 91o.11a $. t ,osg 92,347 $3a $12.690 $34.344

Less: Payments to Joint Holders 15€) O O
Adjusted Gross Income (A) 5.754 16,401 4,257

o g
1,049 2,341

o c3a 15l7t)
3A 12,058 28,973

Legal and Other Dir€t Expenses
Les: Reimbursements

Nel Legal Expenses (B)

3 , 1 3 0  2 , 4 a 5
{2.1971 16411

9 3 3  1 , 8 3 A

1,496 3,O43
1o3a ll-rtfO

464 1,56A

381 6,825 s,679
ru2l GJqU GJO€I

26() 3,824 2,671

674

1l9r.l
447

1 , 3 1 4
t4l9t
a3s

ya4d"iry€rsrb,J-'

Tffi:*f*
To&l Distribltions (C)

1 , 7 9 4  3 , 3 1 2
7 7  1 2

lSf 2.al3
2.624 6,131

, , t au  @
5 4 a

, H @
s  2 , 0 7 5  1 1 , 9 3 6
'r  138 93

5A 1!.19 3,5-92
4a 3,732 15,621

4 7 1
1 5

5 1 9

242
1 7

30.?
606

operating Expenses (D), 358304 1,457 1,060 402 462 r,796661 232

Net Income,/16 (A.B.C-D)3 $1.485 $6,969 $580 $2,754 ($319) s241 ($405) $3,640 $a,A85

7lq L 4."-^J F+.'l -4 fapPrr
acta fi< r4r.tzi i-r
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r. Fvi.wiqg ad pnp$ins uDivsiry !.ri.y m id@d Fopdy @!d iddjng p.bB, 6pyisr4, ddd'r3, ad b4bl. Egch sod!*;

1 nvi.wing rn. rdDrindim ol irtrcu-tu 1propdy opearid b .lls .@ind ipplidio of poiq @d.trdiEplDs6 br:d pD3m objadvsi bd

3 sdvising rbe Pr.dd.d m Erftd M6 a nq'6d.

c. Tt. sdjm vicc Pcido!-Bsii6. ,nd Fi@. i! 6p.6ibr! for implm4brid ofrhi! Poricy. indudins rhc rolroying:

2 Evruriis |n. p,@ d dogG pt9.n, igh! d.quite h.rd by ur Univdily in d invdioa dd n sdiarils rs6* rirh.spedins

3. N.gdisrjqs riffi ud liffi. oprim,gftlmr vin odd ptuiiB 6ffii's !016r,nd n d,1ogN Fopdiy nsbb hdd by rhc uoivdit

5. Asidng lj.jvdity ofl@ h i.gdidirg asrclld *irh dp.dds oBdidim .dhins pEsp..rivr rignb b pe
rod. s a 6nr orrs,rn 6i.d o{ undd gifis, srus, .ol'l@, d ods r€rdd b bc imd.d in q hok or in pr bJ Mh .oop@ung orgeidi6, ad
nlgdiJliry*idFedqalz€tris'.3Jdin

5. ApFaljry sodids frm ll'. asmr b Asisn hvdim ad p*tu h rh. uniEBiry a r-rircd by s.dioo n.A. zh.re.

7. Appoviis depriG ro uiiv.6iry poricy d iiElrdar p.ordy drs inclBditrs pdd, .opfisht, hd.,a*s, ard buibl. dr2nh pi.des.

Tc"!.* t



FEBRUANY 2OO5
c0PYRt6flT 2005 SCIEr{flFtC AMEn rClr{, rXC.

sclEI ' I IFIC AU ERrCl t l



Ldia 0 aus ,/ou. &n..1 ,7

n,. 4q 6 --4 Qtat{'rs



2tha abot 
7o*
nU 4l4ealt n

C, <n., ti
a{< /1/a 7

/aae 4t/ ?t# i ztz,tzteg -^z
/Af€,vr €Zr</A/€ a< /4fe,wrrC/€,

/Ao

r . /+a t< .fe car2 i, /t|.th ./o+Ji.u.

/.24-t{ /tr././

,Iza a.wc 4ayr /Ae ,zi /-/Ce</..t--y' /r-klh
ay5.a.r-t<y' at,4 7a.<;u4-, ,.; A.a.a L/, -
f4+.

alov.2

r------l
lraA 

"oq,nn. *t< eqter ti An," !./2 . ;/ta 
za

zlza* /.pe /ogroc . !av2/< 
Z /*tiq t

*2yta.c 4<"p/ (-1 utt4nl.;)2 -n A) zZ -
5..--t utrrt*t (<_^^lrri(- rtilt , n

@ 0:4a a4)nf /auz tqr""/ ,/i bz

Pq. >r, z<;i.rr, Z ic OTloS - * 7'!aS .'<.t ^<t
.ht+t fii 2 o J, . J7. rz^. o r*7refX an;;i ;i;i:/ lrait'r1;0 .-l^-17 a,*7

' in*&u),-a *+

za /rzr4 ...'Ji-- 
navi-o-i/t- rte2 oa rttL2, ttz/' /



hrr{e f Fae/f aF €€'vet l/En<f,

/h nd fepr .,?Zra,re/r,qlt2

lh what form do genes or DNA seguences appear in patent claims?
Pat€nt claims may arsert rights over DNA in variousways, Jor example, they may ctaim one or
more of the Jollowing:

- the DNA sequence, whether comprising a complete or partial g€n€

- individualexons

_ ffjtrT:,::.:[:fi:,:'€xpressed 
sequence tass (Esrs) or cDNAs (e .v rr ni ur tUt

individLral mutations known to cause disease
variation between peopl€ not associated with dh€ase (polymorphisms)
cloning vecto6, formed from bacterial DNA" which are Lrsed to replicate DNA

- expression vedors, also Jormed Jrom bacterial DNA, which ar€ used to exorels
prot€ins in replicated DNA sequences

- isolat€d host celb trans{ormed with expression vecto6, which are .€lls that have
been created to expr€ss particular proteins tZt*tlzi fZ.t6/*'or.l
amino a€id requencer (proteint
the use oJ su(h proteins as medicines
antibodier, which are used as markert
nucleic acid probes, which are fragment, of DNA that are used to locate particular
partr of DNA sequencet
methods ot identifying the existence of a DNA sequenc€ ora mutation or detetion in
an individual
testing kits lordeteding gen€tic mutations
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lcoS+x ,ra.tte falc.,t

Tn 1980, tll€ U.S. Supr€ne Courr de-
I fined a pat€ntable invsrion as me

Ithrt irduded "dr,1hjns uder ihe
5!ruatise.de bv t1tr.'In 198& a

tegration of $e MMTV LTR-myc Sene
c@stru.t/ acco:ding to Leal€! and
Stewat "incleares rheprobabitity of
the d@elopb€nt of neoptasrie (partic-
ularly maligrart hrmors) in the &i-

Transgenic Non-Huqran Mamsrals
INvE\'roRsr P, LEDER and T. A. STiWART

i:;ffi"r,;ig;::, 
",.- ot HMd couese. cMb,idse. v!B.

Dote of Pttdt: 12 Atnl 1988

&d& Notwirisranding these a]lega-
hons, sin € 1988, a larg€ nunber of
Pai€nts have be€n Sranred in the
Unit€d Srates for various Uansg€nic
or8anisrns. For exampie, th€re are
now, to name a few, patenrs for tsans-
Senic adnats that act as models fo!
bmiFr prostatic dir€ase, irdtammatory
disease, alt€red fat rissue meDabotis_
and rtuomboc,'topenia. To date, nei-
ther rhe U.S. courrs ror th€ U.S, eov-
erf|Jnot has s'rgg€Eted rllar, in princi-
ple, any of thes€

traisgenir mouse was rhe tirst geneti-
cally engineered animal to be
pat€nt€d. In this case, the tsansgoe
cdrsisred oJ a aancer-causing g€ne
(oncoSene) driven by a Fomoter in
the lory t€rminat repear of the mouse
q'enmary tumor virus (MMTV LTR).
The oncogerc was the f,y. gene from
the chicken my€locytomarosis OK10
vuus. Th€ invention enrailed clonin8
an MMTV LTR-rryc fu€ion gene inro a
plasmid, injecting lineariz€d plasmid
DNA into the male pronuclei of ferril-
iz€d one-{elled mouse €ggs, idenrify-
ing offsp.hg that expr€ssed the /ayc
gen€, and €stablishing tranEgenic
mouse lines. In some of these lines rhe
rnyc gene was express€d in several dif"
ibrent tissues, and in other lines ir was
limit€d to one or a few ti56ues. The in-

rious qu6rion that has not been com-
pl€t€ly resolved, although the Harvard
Oncomouse has been patent€d by the
Europ€an Patent Offic€. Ii theb deci-
sioo the exanineis conclud€d &at the
benefit to humanlind of rhis !ra.s-
genic system outweighed orh€r factors
that would have mad€  

 

unacceptabte
for patenfmg. However, public inrerest
groups and politicd parries ar€ conrin-
uing to challenge this ,udgment.

A4pt..oE llaa)O7ar6
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c E N E T l c  E  N G  l l ' l  E  E R I N G  N t w s

peMnl Rath*, "animal life forns hale numetous DDquc
qualities rhat tta.scend ihe pdriond natta ol which $ey
are conlosed,'

The Parert -4.d dosn t ex.hde the mouse, lusti.e Sinnt€
,on lended.  Mdor  :n \e r r iob : .  i ! ( lud .ng  Pharma!eo l i (a l

I n r de"i'ion rel€rd on Decemben 1200,: sCC 761. rh.

| suprem" cour t or unada r uled rh"t pldr r' "nd dnir,l'
I are not oarenLab e m Canada. The Onad io Pr enr Offle

hail alreadr Branted Harvard Universny a Patent fo! the
"Droe$" ihat ceated the unitnirv! Oncomoueo The qu$_

tL. Uetore tr'" -*t pas *h"ther the mouse itseu qualited

Both the majolny ruling ald rhe dGsent Profesed to

confine then aasons to detqnining what Padiament did or

did not intend 133 yeas aso when it defiD€d "irvention 'n

ihe Patent Acr. The 5 4 maiorny decided that hish{ ljfe

folms cannot be paknted in Canada unle$ ?allianeri
dol.nn ,rB 'o. be(au"e the Ddtenrirqorhiqhe,life io'rs
i :  J  h :eh lv  con l " r r io r t  rnd ,omole t  m: r ie -  lhdr  r .Kr  ser_
ous plactical, erhj..l, and environmental ..n.e'ns :

"The props queltion is

t  he  mr jo r l  d ( j ' ' o , '  I  )  ru ' r ' ( "  V '  l ' c l  B" {d r : .he  ru  " ' l

d .  r rach ine  i -d  m"nu lJ ' ru re  do  no l  i -p  )  .  l i v ine  c rer -
ru rc . rhe  do ,d . lo rpo t r ion  oradre ,  reb6:R.d  *  to l
jnduduF hehe,lire ro.rrs.' 

!-/l-n. i .
The Ind  or . ry  rcn !eded rhn  d  le r r ' rad  reg  'n ,P . red  \ rn

.  unrc - . , "nn8eene r r  be"mi r ru ,eo f \d io l ( ;  8 rcd1
ents;'but said the nouse"does not consisi orinsredienc or

sub$anca th't have ben conbined or nixed loseihd q' a

not whetler ?arlhment intended to indude oncooia' or
'highd life fornt or biotechnology Senelally in Parot 1€8-
\Lhon," bu, wheLhe, ir F r"rded ro p, oRd inven Lioor. 3uch

d on@nice, when rhe leSislation Ms esiablished
Mo, r  o rh{  indu ' rn . lued count rA  inJud inS rhe  U 5 .

laprn. Ntu zerlrnd. rnd ror ol !droDe hate allowed lle
pdenr ing  o fh iSher  l i l "  fo rms.  lhey  recogn i /e  lhe  Pubuc
inierest h encouraging biotechnological reseaich that mry

lead to the reliet of illnass such as cdcer They recoslize

rhe importance of an intenational Patent regine that Prc-
h... the f'tr,r, or.u(h \orL dd the,eby en.oursA p,iuaE

invenment  T_" 'upredecou-  d . . i sonh: .PUr  c rnadd

outof steprith'ts majorconpetitors.

Po$ible RePercuss!ons

The d(iion m") al"o car doublon lhe abilry olltans

emi"-*d m,nuId.ruE,.'o pll1lg-b&I.esl€lllillgdi

!s{rb$!blr&!b, At plesent, these comPanies hav€

obrained patents on the gefts and seeds containing the 8enes.
h SchneLdr. Monent (loo2EederalCoutofAPPeal309),
Lhn hL  ren  e  r '5 .knr  ro  S ive  n 'e  ro  In [ .ngemenr  b ,  .

lamd grcwing plants that contained dre 8enes.
powever .  \ .e  now -d ,e  "  .up .pm.  (  o r r r  ru t inS rh , l

denies paterc on pladh and othd biSh* life form. wolld
i  nor  be  open ro  d r8Je rh  rs rod insdh8 lEbfe form.on-

t& Gs6 .id Pahi6 oi F € 59

<.'.l.t 7/.b af a- *P-

A<*'; i'rt rJd 'z^1
2 2 , a.4tQ-
b!"t( tarucsu',i/ , / -

Canada Rules That Transgenic
Animals are Nonpatentab'le
Transgenic 0rganisms Cannot Be
Declared " Inventions"
David.J.  Hel ler,  L.L.B.

Life Forms verus Inventions

ter." lf ar invention fits inio
; ie r .  n re , . r  ro 'p . rencb, l . ry . ,hc  t  omdi \ ' ionPr  o f  Pdren '

rhe .onten of the oths words on the list Just

l-tte *, Qi<- a

illj+-Zi *,.1
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V O I U M E  2 3 ,  N U M B E R  2 ,  ] A N U A E Y  1 5 , 2 0 0 3 59

In the neantime,companies in Cana<b
are still free to paten! individual gerer,
other ufful DNA seqDences, ceil lines,
transgeni. feltilized eggs (and presumabll
se<b), and the p@s by whidr tmsgenic
phnts andaninahare produ@d. CEi

Given that rhe court s majority would
nor recognize the Pdrenr ,4.1s wording as
open ended,  i t  i s  up  to  th€  Canad ian

Ddidr HdleiLL.S,katRidourandMaybe(Torcmo).
Phmr(415)355 3505. E{ai dhe €|€ndffiaFeom
WetB ie M idoutnalte@m.

Genes and Patents .""""".*.,....
tainin8 a patenied cell b/ conv€nrional
Eeans G.s., sdual reprcdudion) by defi-
rition cannot infringe patent? To hold
oth€rwise dould p-nn a paentee to do
by the back door what he is er"licitly for-
bidden to do by ine front door. i.e., pre-
ventirg rproduction of a hiSha life forn.

The Harvard Mouse case is nor only
imporrant from the standpoilt ofthe
paten t ing  o f  a ! ima ls  and p lan !s ,  bu t
potentially has nuch broade. inplica
tions on the issue oflatenrable subject
matt* i! gendal. Palent clains to hi8hd
life forms have been denied on the basis
rha t  they  were  no t  con tenp la ted  by
Partiam€nt when the dennition of inven-

,{.s asked by the dissenting opinion,
sh*e in the 1869 definition ot invention
would we find Parlianent contenplatins
the parenting of"moon rockets, anribi-
otics, telephones, e-mail, or nand-held
conputeGl which nolv eeos to be a pre
requisite for latentability? It appears that
Canadian infrinsement defcnr lasrer
have a new t ol in lhei! brielc6s.

The End for Patenting Tfansgenk
Animals in canada?

Parlianelr $ cldit the point and de.ide
whetber  ro  ane.d  the  law to  pern i t
patents on no.human hiSher liie folns.

On Decenber  9 ,2002,  hdus t r ) ,
MinnterAllan Rock told the House of
Comnols ihat tbe Sover.ment plals to
consult with Canadians and with the
canad ia '  B io techno logy , { .dv iso !y
Connitte (cBAc) before decidjns what
to do. The CBAC is a body olexternal
expeits charged with advising the
ca!adian sovernnent on the ethical,
social, resulatory, econonic, sientifi c,
env i ronnenta l ,  and hea l th  aspec ts  o f

In December 2001, the CBAC issued a
Report to the covemment olcmada r€c-
omnend ing  tha t  h igher  l i fe  fo rms,
induding phnts, seeds, and nonhunan
aninals, be Ecosnized * p.re .ble sub-
ject marter (subj€.t to cerrah linirs)
ulder ihe existinS ratc,r,4dr
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