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Datos de la solicitud:

Fecha de prioridad: 13/12/2005

Fecha de presentacion internacional: 6/12/2006
Fecha de publicacion: 21/6/2007

Fecha de publicacién Cell: 20/11/2007

(54) Title: NUCLEAR REPROGRAMMING FACTOR

(54) ZADEM: BOBELETF

(87) Abstract: Disclosed is a means for inducing the reprogramming of a differentiated cell without using any embryo or ES cell
and establish an inducible pluripotent stem cell having similar pluripotency and growing ability to those of an ES cell in a simple
manner and with good reproductivity. As the means, a nuclear reprogramming factor for a somatic cell is provided, which comprise
products of the following three genes: an Oct family gene; a KIf family gene; and an Myc family gene.
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To determine whether, in addition to the polymorphisms arising at the DNA level, the level of aberrant
myc expression was also altered, heart mRNA was analyzed in eight animals derived from the mating of the
above double heterozygote to a wild-type female. All sight exhibited elevated myc mRNA, with the amount
appearing to vary between animals; the lower levels of expression segregated with the presence of the 12
Kb myc hybridizing band. The level of myc mRNA in the hearts of transgenic mice in a second backcross
generation also varied. An F1 female was backcrossed to a C57BI/8J male to produce a litter of seven pups,
six of which inherited the RSV-S107 myc genes. All seven of these mice were analyzed for expression.
Three of the six genic mice had elevated levels of myc mRNA in the hearts whereas in the other three
the level of myc mRNA in the hearts was indistinguishable from the one mouse that did not carry the RSV-
5107 myc gene. This result suggests that in addition to the one polymorphic RSV-8107 myc locus from
which Tigh levels of heart-restricted myc mRNA were transcribed, there may have been another segregat-
ing RSV-8107 myc locus that was transcriptionally silent.

Carcinogenicity Testing

The animals of the invention can be used to test a material suspected of being a carcinogen, as follows.
If the animals are to be used to test materials thought to be only weakly carcinogenic, the transgenic mice
most susceptible of developing tumors are selected, by exposing the mice to a low dosage of a known
carcinogen and selecting those which first develop tumors. The and their d i are
used as test animals by exposing them to the material suspected of being a carcinogen and determining
noopluhcqrown\ulnmdlulotdclcinogeddly Less sensitive animals are used to test more strongly
car Is of the desired sensitivity can be selected by varying the type and
mﬂhﬁonolkmuncmnmpmmadinm lecti When sensitivity is desired, the
selected test mice can consist of those which spomanoously develop tumors.

Testing for Cancer Protection

mmmmoimmmmonmmmmmmmumwnmmmmm
d of An animal is treated with the material, in parallel with an untreated control

transgenic animal. A tively lower incidence of neoplasm development in the treated animal is
detected as an indication of protection.
Tissue Culture

The ic of the ir can be used as a source of cells for cell culture. Tissues of

transgenic mice are analyzed for the p of the [ g either by di y yzing DNA
or RNA, or by assaying the tissue for the protein expressed by the gene. Cells of tissues carrying the gene
can be cultured, using standard tissue culture techniques, and used. e.g.. to study the functioning of cells
from normally difficult to culture tissues such as heart tissue.

Deposits

Plasmids bearing the fusion genes shown in Figs. 3, 4, 5, 6, and 8 have been deposited in the
American Type Culture Collection, Rockville, MD, and given, respectively, ATCC Accession Nos. 39745
39746 , 39747 , 39748 , and 39749 .

Other embodiments are within the following claims. For example, any species of transgenic animal can

be employed. In some circ for it may be desirable to use a species, e.g., a primate

such as the rhesus monkey, which is evolutionarily closer to humans than mice.

Claims

1. A method for producing al genic non-h li anlmal having an increased probability of
developing neoplasms, said hod isil h incorporating an activated oncogene

sequence into the genome of a non-human mnmmalmn animal.

2. A method as claimed in claim 1 wherein the chromosome of the animal includes an endogenous coding
sequence substantially the same as the coding sequence of the oncogene.
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3 A method for producing a transgenic
eucaryotic animal having an increased probability of
developing neoplasms, said method comprising
introducing into an animal embyro an activated
oncogene sequence.
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L“‘] oncogene sequence.

A method for producing a transgenic
 @ucaryotic animal having an increased probability of priuies an entogenous
used deveio;:ing neoplasms, said method comprising

=+ jntroducing into an animal embyre an activated

ed in claim 1 wherein the

Llly the same as the coding

jmped in claim 2 wherein saia

rated into a chromosome of
rent from the location of

development of neoplasms. An animal is treated with the material, in pamllel with an um:rsmad control

transgenic animal. A paratively lower i of neoplasm development in the treated animal is
detected as an indication of protection.

Tissue Culture

The transgenic animals of the invention can be used as a source of cells for cell culture. T-ssuss of
g mice are lyzed for the p e of the activated g sither by directly lyzing DNA

or RNA, or by assaymg the hssue for Iha pvotom exprassed by the gono Cells of tissues calrymg rha gana
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Baid endogenous coding Bequence.

4. A method as claimed in claim 2 or claim 3
wherein transcription of said oncogene sequence is
under the control of a promoter sequence different
from the promoter sequence controlling the

Saro o 1.

A method for producing a transgenic non-human mammalian animal having an increased probability of
Plasmicl developing neoplasms, said method comprising chromosomally incorporating an activated oncogene

American T . . .

39746 , 307 sequence into the genome of a non-human mammalian animal.
Oth

bemp;.c'ny:d.hmcimshnm,lorinsm,nmuybo i 1o use a species, e.g., a pri

such as the rhesus monkey, which is evolutionarily closer to humans than mice.

Claims

1. A method for producing a transgenic non-human mammalian animal having an increased probability of
developing neoplasms, said method comprising chromosomally incorporating an activated oncogene
sequence into the genome of a non-human mammalian animal.

2. A method as claimed in claim 1 in the chrom of the animal includes an endogenous coding
sequence substantially the same as the coding sequence of the oncogene.

30

35

6. .A method as claimed in any one of claims 1
to 4 wherein said activated oncogene sequence
comprises a fused gene comprising an oncogene
sequence fused to an activating viral or synthetic
promotor sequence.

i B A method as claimed in claim 6 wherein saia
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PBS/1.0% FCS as a flushing medium prevents oocyte a]

vation. Oocytes can be enucleated in calcium free mediy

and donor cells introduced as above in the absence

activation. No organised spindle is observed, multiple nuc

are formed upon subsequent activation and this may
d by damole &8

Results
In preliminary experiments in sheep, a single pregnan|
has resulted in the birth of a single live lamb. The results 4
summarised in Tables 4 and 5.
Table 4 shows development of ovine embryos recq
structed by transfer of an embryo derived established cf
line to unactivated enucleated in vivo matured ovil
oocytes. Oocyles were obtained from sup lated Scy
tish blackface ewes, the cell line was established from
embryonic disc of a day 9 embryo obtained from a We!
mountain ewe, Reconstructed embryos were cultured in
ligated oviduct of a temporary recipient ewe for 6 daj

A method of reconstituting an animal embryo, the
process comprising transferring a diploid nucleus into an
oocyte which is arrested in the metaphase of the second
meiotic division without concomitantly activating the
oocyte, keeping the nucleus exposed to the cytoplasm of
the recipient for a period of time sufficient for the pase of the second

nimal ryo, the
id nucleus into an

Ly activating the

embryo to become capable of giving rise to a live birth|[ crraydiel o
and subsequently activating the reconstituted embryo [ufficient for the

be to a live birth
lonstituted embryo

imed in claim 2, in which the animal
pig, goat, sheep, camel or water

d and d for d
TABLE 4 while maintaining correct ploidy.
gy 6. A methiod of producing a non-human mammal, com- while maintaining correct ploidy.

DATE OF STOCYSTS/ prising:
g et e syl (a) rec ucting an embryo ding to the method of

o - per claim 1; 2. A method as claimed in claim 1, in which the animal

10.1.05 7 110 (b) transferring the embryo into a female mammal of the . i

31.1.95 13 02 same species such that the cmhfyu d.c»vr.lﬁ.)pvsmlcrm. 1is an ungulate specles.

7205 i ]

9.2.95 n 1 - - .

14208 n 4 What is claimed is:

Tom o»¢ 1. Amethod of reconstructing an embryo of a non-human

Table 5 shows induction of pregnancy follo] 17} 4 TN al, comprising:

of all morula/blastocyst stage reconstrucied en|

The e shows e vt mmber of by (@) transferring the nucleus of a diploid donor cell in the

GO phase of the cell cycle into an unactivated, enucle-

ated metaphase II oocyte, without concomitantly acti- [\ = 2" 20 LT iescent

vating the oocyte so as to form a reconstructed embryo,
wherein the donor cell and the oocyte are form the same
non-human mammalian species;

i (b) maintaining the reconstructed embryo without activa- | s in any cne of ciaims 1 to s,
tion such that correct ploidy is maintained, wherein the pfer is achieved by cell fusion.
reconstructed embryo subsequently can develop 10 |, . .. ... cne of claims 1 to 7,
term; and

(c) activating the reconstructed embryo under conditions

group tr i the freq y of pregn

ewes and embryos, in the majority of cases 2 ¢f
transferred to each ewe. A single twin prq
established which resulted in the birth of a sing

TABLE 5

PASSAGE
NUMBER “MAGI

P6

P?

P11

P12

P13

TOTAL MOR/BL
TOTAL NUMBER EWES
PREGNANT EWES %

FOETUSES/
TOTAL
TRANSFERRED (%)

What is claimed is:
1. Amethod of r
mammal, comprising:
(a) transferring the nucleus of a diploid don|
GO phase of the cell cycle into an unactivi

cting an embryo of

that maintain correct ploidy.

imed in any one of claims 1 to 3, in
Pus is genetically modified.

himed in any one of claims 1 to 4,

himed in any one of claims 1 to 5,
k ococyte is enucleate.

b a cow or bull and wherein the donox
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PBS/1.0% FCS as a flushing mcdmm prevents oocyte acu-
vation. Qocytes can be 1 free
and donor cells introduced as ibovc in the absence of
activation, No organised spindle is observed, multiple nuclei
are formed upon subsequent activation and this may be
d by it

tr

Results
In preliminary experiments in sheep, a single pregnancy
has resulied in the birth of a single live lamb. The results arc
summarised in Tables 4 and 5.
Table 4 shows development of ovine embryos recon-
structed by transfer of an embryo derived established cell

5

10

14

ated metaphase II oocyte, without concomitantly acti-
vating the oocyte so as to form a reconstructed embryo,
wherein the dnmrnell and lh: oocyl: are form the same

nol i n
(b) maintaining the noonslnlcled embryo without activa-
tion such thn: correct ploidy is mammned wherein the
d embryo sub ly can develop to

q

term; and

(c) activating the reconstructed embryo under conditions
that maintain correct ploidy.

2. The method of claim 1 wherein maintaining correct

WO 97/07668 PCT/GB96/02098
29
CLAIMS
o A method of reconstituting an animal embryo, the

process comprising transferring a dipleoid nucleus into an
oocyte which is arrested in the metaphase of the second
meiotic division without concomitantly activating the
oocyte, keeping the nucleus exposed to the cytoplasm of

the recipient for a period of time sufficient for the
embryo to become capable of giving rise to a live birth

the reconstituted embryo

lie to unactivated enucleated in vivo matured ovine ~ Ploidy is 'th‘"d by the prescnce of at least one microtu- 5
oocytes. Qocytes were ol d from sup lated Scot- 15 bule inhibitor or stabilizer,
tish blackface ewes, the cell line was established from the 3. The method of clai herein the non-human mam-
embryonic disc of a day 9 embryo obtained from a Welsh ~ mal is selected from consisting of cows, sheep,
mountain ewe. Reconstrucied embryos were cultured in the pigs, mice, goats and ral ; 3 %
ligated oviduct of a temporary rec:p:ent ewe for 6 days, 4. The method of claiflll wherein the donor cell is
d and d for d P 20 genetically modified.
5. The method of claim liwherein transfer of the diploid
doni 11 nucleus into ted oocyte is achieved by cell . §
2 f,,,.z:,u T e » y 10 and subsequently activating
NUM! i . :
MORULA, BLA- a5 8 A method of produciill a non-human mammal, com- while maintaining correct ploidy.
DATE OF STOCYSTS/ prising:
.,N.éiﬁﬁ m;c‘“! HGHE N‘lr_?r' IBALER (a) ing an e 0 ding 1o the method of

3. The method of claim 1 wherein the non-human mam-

The table shows the total number of embryos from each
group Ir i the frequency of y in terms of
ewes and embryos, in the majority of cases 2 embryos were
transferred to each ewe. A single Iwin pregnancy was
established which resulted in the birth of a single live lamb.

45

mal is selected from the group consisting of cows, sheep,
pigs, mice, goats and rabbits.

him 1, in which the animal

him 2, in which the animal
sheep, camel or water

"donor cell nucleus into enucleated oocyle 1s achieved by cell
fusion.

11. Amethod of reconstructing an embryo of a non-human
mammal comprising:

(a) transferring the nucleus of a donor diploid cell in the

y one of claghs 1 to 3, in

which the donor nucleus is genetically modjfied.

L A method as claimed in any one of clhims 1 to 4,

3.

A method as claimed in claim 2,
is a cow or bull,
buffalo.

pig,

goat, sheep,

in which the animal
camel or water

cent

TABLE 5
PASSAGE
NUMBER “MAGIC”
P6 4
P? 1
P11 2
P12 ]
P13 3
TOTAL MOR/BL 10
TOTAL NUMBER EWES 6
PREGNANT EWES % 1(16.7)
FOETUSES/ 210 (20.0)
TOTAL

TRANSFERRED (%)

‘What is claimed is:
1. A method of reconstructing an embryo of a non-h

60

TreTTproTy; ~
sequently can develop to term; and

() activating and maintaining the reconstructed embryo
in the presence of at least one microtubule stabilizer or
inhibitor so as to maintain correct ploidy.

12. The method of claim 11 wherein the non-human

mammal, comprising:
(a) transferring the nucleus of a diploid donor cell in the
GO phase of the cell cycle into an unactivated, enucle-

1 is d from the group consisting of cows,

a5 sheep, pigs, mice, goats and rabbils.

13. The method of claim 11 wherein the donor cell is
genetically modified.

30

T A method as claimed in any one of claims 1 to 6,
wherein nuclear transfer is achieved by cell fusion.

8. A method as claimed in any ocne of claims 1 to 7,
wherein the animal is a cow or bull and wherein the donoxr
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La guerra de capsulas de café: Nespresso vs. Marcilla

Articulo sobre la introduccion en el mercado espaniol por parte
de Marcilla (marca de la multinacional Sara Lee) de las
capsulas L’Ardme Espresso compatibles con las cafeteras
Nespresso. La cuestion es si hay alguna patente en vigor de
capsulas de café que pueda infringir Marcilla con la
comercializacion de sus capsulas L’Arome Espresso. En
Francia hay una accion judicial en marcha y parece ser que
una de las patentes relevantes es EP0512468 (validada en
Espana como ES 2097831 _T3).
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