40

Claims:

1. An anti-PODXL antibody that contains the amino acid sequences 1), ii) and iii), and the amino

acid sequences iv), v) and vi):
i) SASSSVNYMY (SEQ ID NO: 2)
ii) DTSNLAS (SEQ ID NO: 3)
_1i1) QQWSSYPYT (SEQ ID NO: 4)
iv) NYWMN (SEQ ID NO: 5)
v) EIRLKSNNYATHYAESVKG (SEQ ID NO: 6)
vi) ERA (SEQ ID NO: 7).

2. A method of identifying an undifferentiated human embryonic stem cell in a sample which

may contain such cells, the method comprising:

(a) adding an antibody according to claim 1 to said cell or cells,

(b) detecting binding of the antibody to said cell or cells, and

(c) identifying the cell or cells within the sample that express podocalyxin-like protein (PODXL)

on their surface on the basis of the antibbdy binding to said cell or cells.

3. A method of removing an undifferentiated human embryonic stem cell from a sample

containing such cells, the method comprising:

(a) adding an antibody according to claim 1 to said cell or cells,

(b) detecting binding of the antibody to said cell or cells, and

(c) removing from the sample the cell or cells that express PODXL on their surface on the basis

of the antibody binding to said cell or cells.

4. A method of destroying an undifferentiated human embryonic stem cell in a sample containing

such cells, the method comprising:

(a) adding an antibody according to claim 1 to said cell or cells, and

(b) destroying the cell or cells in the sample that express PODXL on their surface by virtue of

being bound to the antibody.
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5. A method according to claims 2, 3 or 4 wherein the sample is a sample from a human embryo

or is human embryonic tissue.

6. A method according to claims 2, 3 or 4 wherein the sample is a sample of cells cultivated in

i

: {
v1t;9 .

7. A method according to claim 3 or 4 wherein the sample is a sample in which undifferentiated

human embryonic stem cells have been encouraged to differentiate into particular cell lineages,

and the sample contains differentiated cells derived from undifferentiated human embryonic

stem cells.

8. A method according to claim 2 or 3 wherein the antibody is immobilized to a solid support.

9. A method according to claim 2 or 3 wherein the antibody is detectably labelled or is capable

of detection.

10. A method according to claim 9 wherein the label facilitates detection of the cells.

11. A method according to claim 4 wherein the antibody further comprises a cytotoxic moiety.

12. A method of making a pharmaceutical composition containing differentiated cells but which

is depleted of undifferentiated human émbryonic stem cells, the method comprising removing an

undifferentiated human embryonic stem cell from a sample containing such cells by the method

of claim 3 and incorporating the cells depleted of undifferentiated human embryonic stem cells

into a pharmaceutical composition.

13. An antibody according to claim 1 comprising a light chain variable region comprising the

amino acid sequence of SEQ ID NO: 8.

14. An antibody according to claim 1 comprising a heavy chain variable region comprising the

amino acid sequence of SEQ ID NO: 10.
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15. An antibody according to claim 1 comprising:

a light chain variable region incorporating the following CDRs:
CDRI1: SASSSVNYMY (SEQ ID NO: 2)

CDR2: DTSNLAS (SEQ ID NO: 3)

CDR3: QQWSSYPYT (SEQ ID NO: 4); and

at least one heavy chain variable region incorporating the following CDRs:

CDR1: NYWMN (SEQ ID NO: 5),
CDR2: EIRLKSNNYATHYAESVKG (SEQ ID NO: 6),

CDR3: ERA (SEQ ID NO: 7).

16. An antibody according to claim 1 comprising a light chain variable region comprising the

amino acid sequence of SEQ ID NO: 8 and a heavy chain variable region comprising the amino

acid sequence of SEQ ID NO: 10.




a sample containing guch cells, the method comprising isolating the cell or cells

within the sample that express PODXL on their surface.

3. A method of removiyg an wndifferentiated human embryonic stem cell
from a sample containing such\cells, the method comprising removing from the

sample the cell or cells that expresg PODXL on their surface.

4, A method of destroying an und¥ferentiated human embryonic stem cell in
a sample containing such cells, the methoy comprising destroying the cell or cells

in the sample that express PODXT on their siyface.

5. A method according to any one of Claim$\ 1 to 4 wherein the sample is a

sample from a human embryo or is human embryonid tissue.

6. A method according to Claims 1 to 4 wherein the sample is a sample of

cells cultivated in vitro.

7. A method according to Claim 3 or 4 wherein the samply is a sample in
which undifferentiated human embryonic stem cells have been epcouraged to
differentiate into particular cell lineages, and the sample contains di¥ferentiated

cells derived from undifferentiated human embryonic stem cells.

8. A method according to any one of Claims 1 to 3 wherein the samply is

contacted with a binding moiety which moiety binds to PODXL and the sai
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uman embryonic stem cell is identified in or isolated from or removed from the

saiyple by virtue of being bound by to the binding moiety.

immobilised to'y solid support.

11. A method ascording to Claim 8 or 9 wherein the binding moiety is
detectably labelled or id\capable of detection.

12. A method accordingNo Claim 11 wherein the label facilitates detection of
the cells.

13. A method according to Clakn 4 wherein the said undifferentiated human
embryonic stem cell is destroyed by \irtue of being bound to a binding moiety
which binds to PODXL.

14. A method according to Claim 13 Yherein the binding moiety is an

antibody.

15, A method according to Claim 14 wherein \the binding moiety further

comprises a cytotoxic moiety.

16.  Use of a moiety which binds PODXL for identifyink an undifferentiated

human embryonic stem cell in a sample containing such cells.

17.  Use of a moiety which binds PODXL for isolating an wnNifferentiated

human embryonic stem cell from a sample which containing such cells.

18.  Use of a moiety which binds to PODXL for removing an undifferen{jated

human embryonic stem cell fom a sample which containing such cells.
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Use of a moiety which binds to PODXL for destroying undifferentiated

hulan embryonic siem cells in a sample which containing such cells.

20.
antibody.

e according to any of Claims 16 to 19 wherein the binding moiety is an

21, A moiet\which binds to PODXL further comprising a detectable label.

22.  Amoiety whick binds to PODXL farther comprising a cytotoxic moiety.

23. A moiety accordingNe Claim 21 or 22 which is an antibody.

24. A kit of parts comprising a moiety which binds PODXL and a further

agent that detects another human emzbryonic stem cell marker.

25. A kit of parts according to Clai
stem cell marker is any of Oct 4, SSEA-4,

24 wherein the other human smbryonic
a-1-60, Tra-1-81 and GCTM-2.

26. A kit of parts according to Claim 25 whiein the other human embryonic

b & mADb 14, mAb 63, mAb
84, mADb 85, mAb 95, rnAb 375, mAb 432 and mAb 5

stem oell marker further includes any of mAbD 3,

27.  An undifferentiated human embryonic stem cell isolgted by the method of
Claim 2.

28.  An isolated undifferentiated human embryonic stem cell which expresses
PODXL on its surface.

29. A composition containing differentiated cells but which is deplefed in

undifferentiated human embryonic stem cells obtained by the method of Claim\].
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A composition conteining ceils differentiated from undifferentiated human
emryonic stem cells which composition contains substantially no undifferentiated

humay, embryonic stem cells which express PODXL on their surface.

31. A Iethod of treating a patient in need of cell therapy, the methed
comprising adginistering to the patient a cell according to Claim 27 or 28 or a

composition according to Claim 29 or 30.

32.  Use of a cell agcording to Claim 27 or 28 or a composition according to
Claim 29 or 30 in the magufacture of a medicament for treating a patient in need

of cell therapy.

33. A method of making a Wharmaceutical composition of undifferentiated
human embryonic stem cells, the mgthod comprising carrying out the method of
Claim 2 or providing cells according ¥ Claim 28 and incorporating the cells so

isolated into a pharmaceutical compositio?

34. A method of making a pharmadeutical composition containing
differentiated cells but which is depleted of und{fferentiated human embryonic
stem cells, the method comprising camrying ouf the method of Claim 7, or
providing & composition - according to Claim 29\ and - incorporating said

composition of cells into a pharmaceutical composition.

35. An anti-PODXL antibody that contains the amino acid sgquences 7} to i),
or the amino acid sequences v} to vi), or preferably the amino aci
vi).

i) SASSSVNYMY (SEQ ID NO: 2)

i) DTSNLAS (SEQ ID NO: 3)

iy  QQWSSYPYT (SEQ D NO: 4)

) NYWMN (SEQ ID NO: 5)

V) EIRLKSNNYATHYAESVKG (SEQ ID NO: 6)

vi) ERA (SEQIDNO: 7)
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r a variant thereof in which one or two or thres amino acids in one or more of the

sequences (i) to (vi) are replaced with another amino acid.

36. Ak antibody according to Claim 35 having at least one light chain variable
region incorporating the following CDRs:

CDR1: SASSSVNYMY (SEQ ID NO:2)

CDR2: DTSNLAS (SEQID NO: 3)

CDR3: QQWSS (SEQ ID NO: 4)

37.  An antibody accordisg to Claim 36 having at least one light chain variable

region comprising the amino atid sequence set out in Figure 11 (SEQ ID NO: 8).

38.  An antibody according to Naim 35 having at least one heavy chain
variable region incorporating the followigg CDRs:

CDR1: NYWMN (SEQ ID NO: 5)

CDR2: EIRLKSNNYATHYAESVKG (SEQID NO: 6)

CDR3: ERA (SEQIDNO:7)

or a variant thereof in which one or two or three aminogcids in one or more of the

sequences (1) to (vi) are replaced with another amino acid.
39.  An antibody according to Claim 38 having at least \gne heavy chain

variable region comprising the amino acid sequence as set out in
1D NO: 10).

according to Claim 38 or 39.
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An antibody that selectively binds to the PODXL epitope bound by an
antibody haw

g at Jeast one light chain variable region according to Claim 37 and
at least one heavy thain variable region according to Claim 39,

42. A polynucleotide encodmpan antibody according to any of Claims 35 to
41, or a molecule containing Vg or Vi cladp contained therein.

43. A host cell containing a polynucleotide accordmgto Claim 42.

44, A method according to any one of Claims 9 or 14 or a 1
Claim 20 or according to Claim 23 wherein the aniibody is an antibody o
of Claims 35 to 41.



