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establecido en el ArtIculo 44 de la DecisiOn 486/2000. 

SE PRESENTARON 

SI 

OPOSICIONES POR PARTE DE TERCEROS. 

- NO X 



(liii 11111111 III 11111 11111 1111111111111111111111111111111111111111111 111 22.0 
US006395958B1 

(12) United States 
Stretchenko et al. 

Patent (10) Patent No.: US 693959958 Bi 
(45) Date of Patent: May 28, 2002 

(54) METHOD OF PRODUCI G A POLYPEPTIDE FOREIGN PATENT DOCUMENTS 
IN AN UNGULATE EP 0 264 166 BI 8/1996 

(75) Inventors: Nikolai S. Strel henko, DeForest; 
WO 90/01541 2/1990WO

 
Jeffrey M. Bettl auser, Windsor; Gall 

93/16729 9/1993 
WO 93/22432 11/1993 

L Jurgella, Madison; Marvin M. 
wo 94fl07997 4/1994 

Pace, DeForest; llchae1 fl Bishop, WO 94/19935 9/1994 
Rio, all of WI (I JS) WO 94/26884 11/1994 

WO 95/10599 4/1995 
(73) Assignee: Infigen, Inc., Dt Forest, WI (US) WO 95/16770 6/1995 

(’) Notice: Subject to any d claimer, the term of this 
WO 95/17085 6/1995 
WO 95/20042 7/1995 

patent is extend d or adjusted under 35 WC) 95/28412 10/1995 
U.S.C. 154(b) by 0 days. WO 96/06165 2/1996 

WO 96/07732 3/1996 
(21) Appl. No.: 09/354,276 WO 96/12793 5/1996 

(22) Filed: Jul. 13, 1999 
WO 97/07662 3/1997 
WO 97/07668 3/1997 

Related U.S. Appli tion Data 
WO 97’07669 3/1997 
WO 97/12035 4/1997 

(63) Continuation of application No. 9/239,922. filed onJan. 28,
WO 97/20035 6/1997 
WO 97/25412 7/1997 

1999. now Pat. No 6.011.197, E nd a continuation-in -part of WO 97/37009 10/1997 application No PCT/US98/04. 45. filed on Mar. 5. 1998. WO 98/16630 4/1 998 and a continuation -in-part of pplication No. 08/812,851, 
tiled on Mar. 6, 1997, and a continuation-in-part of appli- OTHER PUBLICATIONS 
cation No, 08/812,031, filed or Mar. 6, 1997. 

(60) Provisional application No, 6(/073,019, filed on Jan. 29, Kappell et at (1992) Current Opinion in Biotechnology 3, 
1998. 548553.’ 

Wall (1996) Theriogenology 45, 57-68.’ 
(51) mt. Cl.7 .......................C] P 21100; A01K 67/027; Houdebine (1994) J. Biotechnology 34, 269287,’ 

C12N 15/00 Fulka et al (1998) BioEssays 20, 847-851.’ 
Kono (1997) Rev. Reprod. 2, 7480,’ 

(52) U.S. Ci. ............................. 800/15; 800/16; Wolf et a! (1998) J. Biotech. 65, 99-110.’ 
800/17; 800/24 Meineeke-Tillmann et al (1984) Nature 307, 637638.’ 

Dominko et al (1999) Bio. Reprod. 60, 1496_1502,* 
(58) 

..800/7; 

Field of Sffl-Ch .................800/24, 8, 14, The Artificial Insemination and Embryo Transfer of Dairy 
800/1!, 16, 17, 18, 4; 435/69.1 and Beef Cattle: A Handbook and Laboratory Manual, 7th 

(56) References Cited edition, "How to Inseminate Cattle-Techniques", The Inter-
state Printers and Publishers, 1987, pp. 117-130.’ 

U.S. PATENT DOCUMENTS Abeydeera et al., "Coculture with follicular shell pieces can 

4,227,381 A 1011980 Sulli an et al. ............... 62/223 enhance the developmental competence of pig oocytes after 

4.512337 A 4/1985 I,cve ids in vitro fertilization: Relevance to intracellular glutathione," 
4,664,097 A 5/1987 McI’ 7ath et al . ............ 128/1 R Biol. Reprod. 58:213-218 (1998). 
4,994,384 A 2/1991 Pratt er et al . ........... 435/172.2 Ashworth et al, "DNA microsatellite analysis of Dolly," 
5,021,244 A 6/1991 Spau ding ...................424/561 Nature 394:329 (1998). 
5,057,420 A 10/1991 Mass 

y 

...................435/172.2 Bellow et al., "Embryo transfer: Application of transvaginal 
5,096,822 A 3/1992 Rose Arans, Jr. ultrasound for performing amniocentesis in cattle," Therio-

ci a!....... ......435/240.1 .. . genology 45:225 (1996), 
5,160,312 A 11/1992 Voe 1 ......... 

....... 
.....600/34 

Bondioli el al., "Production of identical e offspring by 5,213,979 A 5/1993 First 
5,227,301 A 7/1993 Turret 

et al................435/240.2 
et at. nuclear transfer," Theriogenology, 33:165-174 (1990). 

5.346.990 A 9/1994 Spa ding ...................530/350 Bustad et al., "Miniature swine: Development, management 
5.354,855 A 10/1994 Cect et al . ................ 536/24.1 and utilization," Lab. Ani,n. Care 18:280-287 (1986). 
5,439,362 A 8/1995 SpaL Iding ................424/185.1 (List continued on next page.) 
5,453,357 A 9/1995 Hog  in .......................43517,21 
5.453366 A 9/1995 Sin et at. Primary Examiner�Deborah Crouch 
5,496,720 A 3/1996 SusI -Parrish ci al. .. 435/240.2 (74) Attorney, Agent, or Firm�Foley 

& 

Lardner 
5,589,582 A 12/1996 Raw ley et al. ............ .636/23.5 

(57) ABSTRACT 5,591,610 A 1/1997 Ceck ci al . .............. 435/91.31 
5.612,205 A 3/1997 Kay 
5,633,076 A 5/1997 DeE 

et al. ................ 435/172.3 
er et al. .......... 435/172.3 The present invention relates to cloning technologies. The 

5,645,986 A 7/1997 Wesi et al ..................... 435/6 invention relates in part to immortalized and totipotent cells 
5,670372 A 9/1997 Hog in .....................435/240.2 useful for cloning animals, the embryos produced from these 
5,831,141 A 11/1998 Lub4 in et at...................800/2 cells using nuclear transfer techniques, animals that arise 
5,849,992 A * 12/1998 Mea le et at...................800/2 from these cells and embryos, and materials, methods, and 
5,945,577 A 8/1999 et at....................800/24 processes for establishing such cells, embryos, and animals. 
6,011,197 A 

* 1/2000 
Ebell

benko et a!............800/24 
6,147,276 A 

* 11/2000  et at..............800/24 16 ClaIms, 4 Drawing Sheets 



22A 

US 6,395,958 Bi 

METHOD OF PRODUCIN A POLYPEPIIDE 
IN AN UNGI LATE 

This application is a continua’ n of U.S. application Set. 
No. 09/239,922, Jan. 28, 1999 U.S. Pat. No. 6,011,197 
which claims benefit of provision il application 60/073,019, 
filed January 29, 1998, entitle "Cloning of Biological 
Organisms from immortalized T tipotent Cells" (pending); 
and a CIP of U.S. application Set. No.08/812,851, filed Mar. 
6, 1997, entitled "Method of Cloning Animals" Wending); 
and a CIP of application Serial No. PCT/US 98/04345, filed 
Mar. 5, 1998, entitled "Meth d of Cloning Animals" 
Wending); and a CIP of U.S. a lication Set. No. 08/812, 
031, filed Mar. 6, 1997, entit ed "Method of Cloning 
Bovines" (pending), each of wlich is hereby incorporated 
by reference in its entirety including any drawings, and from 
each of which priority is claim 

FIELD OF THE Il TVENTTON 

The invention relates to the ci oing of animals. 

BACKGROUND OF THE INVENTION 

The following discussion of the background of the inven-
tion is merely provided to aid the eader in understanding the 
invention and is not admitted to escribe or constitute prior 
art to the present invention. 

Researchers have been deveb 
mammalian animals over the 
reported methods typically inclu 
a cell, most often an embryonic 
nucleus isolated from the cell 
(e.g., the oocyte’s nucleus was pr 
allowing the embryo to mature 

The first successful nuclear 
mammalian cells was reported it 
isolated from a murine (mouse) 2 
enucleated oocyte and resulted ir. 
& Solter, 1983, Science 220:130’ 
exs described the production of 
(e.g., embryos that contain a sut 
eantly different nuclear DNA fror 
using murine primordial germ c 
and can give rise to pluripoten 
differentiate into other types of c 
into a grown animal). Matsui et 
and Resnick et al., 1992, Nature 
Journal of Reproduction and Fe, 
ety For the Study of Fertil 
Southampton, 13:38. 

Some publications related tc 
stress the importance of steel faci 
cells into pluripotent cells. U.S 
5,670,372, entitled "Pluripotent 
Methods of Making Same," issi 
publications indicate that murir 
strong, uniform alkaline phosph 

Although murine animals wen 
nuclear transfer techniques usi 
progress was reported in the fie] 
animals. One of the first success 
ments utilizing ovine embryonic 
reported in 1986. Willadsen, i 
decade later, others reported tl 
cloned from ovine embryonic c 
Nature 380:64-66 and PCT P 
Recently, another lamb was repor 

ping methods for cloning 
rast two decades. These 
e the steps of (1) isolating 
til; (2) inserting the cell or 
ito an enucleated oocyte 
viously extracted), and (3) 
1 vivo. 
ransfer experiment using 
1983, where the pronuclei 
rgote were inserted into an 
like offspring(s). McGrath 
�1302. Subsequently, oth-
Ihimeric murine embryos 
;et of cells having signifi-
other cells in the embryo) 

lis (PGC). These cells are 
cells (e.g., cells that can 

us but do not differentiate 
1., 1992, Cell 70:841-847 
159:550; Kato et al., 1994, 
iliryAbsrract Series, Soci-
y, Annual Conference, 

murine pluripotent cells 
it for converting precursor 
Pat. Nos. 5,453,357 and 
mbryonic Stem Cells and 
id to Hogan. These same 
pluripotent cells exhibit 

nse staining. 
never clearly cloned from 

embryonic cells, some 
of cloning ovine (sheep) 
l nuclear transfer experi-
lls as nuclear donors was 
6, Nature 320:63-65. A 

Lt additional lambs were 
Is. Campbell et al., 1996, 
blication WO 95/20042. 
A to be cloned from ovine 

somatic mammary tissue. Wilmut et al., 1997, Nature 
385:810-813. Some methods for cloning ovine animals 
focused upon utilizing serum deprived somatic ovine cells 
and cells isolated from ovine embryonic discs as nuclear 
donors. PCT Publications WO 96/07732 and WO 97/07669. 
Other methods for cloning ovine animals involved manipu-
lating the activation state of an in vivo matured oocyte after 
nuclear transfer. PCT Publication WO 97/07668. 

While few lambs were produced, publications that dis-
10 close cloned lambs report a cloning efficiency that is, at best, 

approximately 0.4%. Cloning efficiency, as calculated for 
the previous estimate, is a ratio equal to the number of 
cloned lambs divided by the number of nuclear transfers 
used to produce that number of cloned lambs. 

25 Despite the slower progress endemic to the field of 
cloning bovine animals, a bovine animal was cloned using 
embryonic cells derived from 2-64 cell embryos. This 
bovine animal was cloned by utilizing the nuclear transfer 
techniques set forth in U.S. Pat. Nos. 4,994,384 and 5,057, 

20 420. Others reported that cloned bovine embryos were 
formed by nuclear transfer techniques utilizing the inner cell 
mass cells of a blastocyst stage embryo. Sims & First, 1993, 
Theriogenology 39:313 and Keefer et al, 1994, Mol. 
Reproti Dev. 38:264-268. In addition, another publication 

25 reported that cloned bovine embryos were prepared by 
nuclear transfer techniques that utilized PGCs isolated from 
fetal tissue. Deihaise et al., 1995, Reprod. Ferr. Develop. 
7:1217-1219; Lavoir 1994, J Rep rod. Dev. 37:413-424; and 
PCT application WO 95/10599 entitled "Embryonic Stem 

30 Cell-Like Cells." However, the reports demonstrated that 
cloned PGC-derived bovine embryos never clearly devel-
oped past the first trimester during gestation. Similarly, 
embryonic stem cell (e.g., cell line derived from embryos 
which are undifferentiated, pluripotent, and can establish a 

35 permanent cell line which exhibits a stable karyotype), ESC, 
derived bovine embryos never developed past fifty-five 
days, presumably due to incomplete placental development. 
Stice et al., 1996, Biol. Reprod, 54: 100-110. 

Despite the progress of cloning ovine and bovine animals, 
40 there remains a great need in the art for methods and 

materials that increase cloning efficiency. In addition there 
remains a great need in the art to expand the variety of cells 
that can he utilized as nuclear donors, especially expanding 
nuclear donors to non-embryonic cells. Furthermore, there 

45 remains a long felt need in the art for karyotypically stable 
permanent cell lines that can be used for genome manipu-
lation and production of transgenic cloned animals. 

SUMMARY 

SO The present invention relates to cloning technologies. The 
invention relates in part to immortalized, totipotent cells 
useful for cloning animals, the embryos produced from these 
cells using nuclear transfer techniques, animals that arise 
from these cells and embryos, and the methods and pro-

55 cesses for creating such cells, embryos, and animals. 
The present invention provides multiple advantages over 

the tools and methods currently utilized in the field of 
mammalian cloning. Such features and advantages include: 

(1) Production of cloned animals from virtually any type 
60 of cell. The invention provides materials and methods for 

reprogramming non-totipotent cells into totipotent cells. 
These non-totipotent cells may be of non-embryonic origin. 
This feature of the invention allows for the ability to assess 
the phenotype of an existing animal and then readily estab-

65 lish a permanent cell line for cloning that animal. 
(2) Creation of permanent cell lines from virtually any 

type of cell. Permanent cell lines provide a nearly unlimited 
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Abstract 
The spatial, temporal, and hormonal pattern of expression of if 
studies have shown that 1.7 kb of the bovine -caseln promote 
a"rate expression to the mammary gland of transgenic mice. 

hormone (hGFD gene In transgenic mice. A Northern blc 
0, .,GH mRNA only In the mammary gland of lactating females. 
hGi-f mRNA only peaked on parturition, resembling more closel 
mammary gland sections showed that the. cellular pattern of hC 
on the tissue sections highly correlated with the hGH contents I 
expression of a reporter gene to the lactating mammary gland 
1998 Wiley-Liss, Inc. 
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-caseIn gene Is highly regulated and confined to the epithelial cells of the lactating mammary gland. Previous 
were able to drive cell-specific and hormone-dependent expression to a mouse mammary cell line but failed to in 

Va Investigated here the ability of 3.8 kb of the bovine (3-casein gene promoter to drive the expression of the hur 
analysis using total RNA obtained from different tissues of lactating and noniactating females revealed the press 

OH mRNA was not detectable In the mammary gland of virgin females or males. A developmental analysis showe 
the bovine P-caseln temporal expression pattern rather than the murine. In situ hibridition studies performed o 
I expression was homogeneous in all lobules from heterozygous and homozygous transgenic mice. Silver grain o 
the milk determined by radioirnrnunoassay (r = 0.996). Thus 3.8 kb of the bovine 3-casein promoter direct a higt 
transgenic mice in a tissue-specific and developmentally regulated manner. Mo!. Reprod. 0evv, 49:236-245, 19 

Get PDF 
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SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO 
DIRECcIÔN DE NUEVAS CREACIONES 

Abogado 
Emilio Ferrero 

ASUNTO 

Patente de I 

Via Nacional 

Radicaciôn 06-39644 
TrÆmite 011 
Evento 001 
Actuación 430 0 U 5 4 5 Oficio 
Folios 006 

Patente de Modelo de Utilidad 

FOR 
Via PCT (fase naciorlal)F7Cap.l F7 Cap. II 

No. Sol. Internacional PCT/US2004/032019 
Publicación lnternacinaI WO 2005/033281 

Como resultado del eamen de fondo, realizado con fundamento en el articulo 45 de 
la Decision 486 de IaComisiOn de la Comunidad Andina, se le comunica: 

1. Documentos 

DescripciOn: 

Reivindicaciones: 

Fici u ras: 

Prioridad: 

2. Objeto de la i 

Titulo de la solic 
producen protein 
de esta manera". 

idiados 

Folios: 65 a 123 como se radicô inicialmente. 

Folios: 124 a 136 como se radicO inicialmente. 

Folios: 137 a 141 como se radicO inicialmente. 

30/09/2003, Estado Unidos, US 60/506,735 
30/09/2003, Estado Unidos, US 60/506,736 
25/03/2004, Estados Unidos, US 60/556,027 
25/03/2004, Estados Unidos, US 60/556,026 

ciOn 

d: "Un proceso para hacer mamiferos transgØnicos quo 
exógenas en leche y mamiferos transgØnicos producidos 

El objeto de la preserte solicitud de patente de invenciOn consiste en suministrar un 
mØtodo para producir mamIferos transgØnicos a travØs de la caracterizaciOn y 
refinamiento de la tØnica de transferencia nuclear de la cØlula somÆtica existente. 



S. Excepcion a la patentabilidad (artIculo 20 D486 literal a)-d)) 

Adicionalmente, los mØtodos propuestos para hacer un mamIfero transgØnico 
implican una etapa que requierº la intervenciOn quirürgica dentro del organismo 
animal, especIficamente la etapa f) que se refiere a "implantar dicho embriOn en el 
Otero de un mamifero receptivo; y una etapa que se refiere a un mØtodo de 
tratamiento, como es Ia etapa g) que se refiere a "monitorear la gestacion a travØs 
del nacimiento del mamifero transgenico. Estas etapas hacen parte de la materia 
que se considera excepciOn a Ia patentabilidad 

De esta manera y de acuerdo a lo establecido en el articulo 20 de la Decision 486 el 
contenido de las citadas reivindicaciones deberÆ excluirse. 

6. Determinación del Estado de la TØcnica 

La fecha que se ha tenido en cuenta para determinar el Estado de Ia TØcnica es: 
Fecha de presentaciOn de la solicitud prioritaria 30/09/2003 y 25/03/2004. 

Teniendo en cuenta la fecha indicada se realizó la büsqueda en el estado de la 
tØcnica de documentos relacionados con la solicitud encontrÆndose los siguientes 
documentos mÆs relevantes: 

No Documento TItulo Fecha de 

Dl US 6.395.958 Method of producing a polypeptide in an ungulate 28/05/2002 
Accurate spatial and temporal transgenes expresion 

D2 Cerdän etal., driven by a 3.8 kilobase promoter of teh bovine beta- 04/1998 
__________  casein _gene _in the _lactating _Mouse _mammary _gland I  

Resumen de los documentos citados: 

Dl: Divulga tecnologias de clonaciOn, en parte en cØlulas inmortalizadas y cØlulas 
totipotentes ijtiles para clonaciôn de animates, los embriones producidos de esas 
cØlulas usando tØcnicas de transferencia nuclear, animales desarrollados de estas 
cØlulas y embriones. 

132: Se investiga la habilidad del segmento de 3.8 kb del gen de la f3-caseina bovina 
para promover la expresiOn dirigida del gen de la hormona humana del crecimiento 
(hGH) en ratones transgØnicos. 

7. AnÆlisis de patentabilidad (articulo 14 D486) 

7.1. Novedad (artIculo 16 D486) 

La solicitud reclama un plÆsmido que comprende un gen que codifica una protemna 
de interØs operablemente ligada a un promotor de beta caselna y a un gen f3 
lactamasa. 

Tat como lo manifestO la autoridad de büsqueda internacional, el documento de 
CerdÆn (D2) enseæa un plÆsmido comprendiendo una secuencia de DNA que 
codifica para la hormona del crecimiento humano, operablemente unida a un 
promotor P �caseina, donde el plÆsmido tambiØn contiene un gen para resistencia a 
ampicilina, 13-lactamasa (peg 237). Por otra parte, a partir de esta divulgaciOn se 



Notifiquese el presente oficio coriforme a to dispuesto en el numeral 5.2, literal e), del 
capituto quinto del tItulo primero de la Circular Unica NO 10 do 2001. 

JOSE LUIS SALAZAR LOPEZ 
Director de Nuevas Creaciones (E) 

El anterior requerimiento fue notificado por fUacion en lista, do fecha 

14 EQ 20jj 
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