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\Claims: 

1. \ 	An antibody molecule which binds PODXL and includes two monomers, each 

mono ier including an Fv antibody fragment connected to a dimerizing portion, wherein 
\ 

5 the dimeting portions interact to form the antibody molecule, 

wh
\,..
erein each Fv antibody fragment has a VH region and a VL region, c. 

and 1-;as one or more of CDR amino acid sequences (i) to (vi): 
k 

(i) VL CDR1: SASSSVNYMY (SEQ ID NO: 2); 

(ii) VL CDR‘25 DTSNLAS (SEQ ID NO: 3); 

10 (iii) VL CDR3:
\

€QOWSSYPYT (SEQ ID NO: 4); 

(iv) VH CDR1: nlywNIN (SEQ ID NO: 5); 

(v) VH CDR2: EIRCKSNNYATHYAESVKG (SEQ ID NO: 6); 

(vi) VH CDR3: ERA (SEQ ID NO: 7); 
, 

or has a variant of one or more of (i) to (vi). 

15 

2. 	The antibody molecule of clai 	1 wherein the Fv antibody fragment is an scFv 

antibody fragment. 

3. 	The antibody molecule of claims 1 or 	aim 2 which is a dimer. 

20 

4. 	The antibody molecule of any preceding cl 'm wherein the dimerizing portion 

comprises a dimerization domain. 

5. 	The antibody molecule of claim 4 wherein the anti 	dy molecule comprises a 

25 linker which connects the Fv antibody fragment to the dimerization domain. 

6. 	The antibody molecule of claim 5 wherein the linker is a fle ible linker. 

7. 	The antibody molecule of claim 5 or claim 6 wherein the linker i 	a linker peptide. 

30 

35 

8. 	The antibody molecule of claim 6 or claim 7 wherein the linker pepti 	has 4 or 

more amino acids, 5 or more amino acids, 6 or more amino acids, 7 or more a 	ino acids, \N
, 

 

8 or more amino acids, 9 or more amino acids, 10 or more amino acids, 11 or mo,  

amino acids, 12 or more amino acids, 13 or more amino acids, 14 or more amino 	s, 

15 or more amino acids. 
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The antibody molecule of any one of claims 6 to 8 wherein the linker peptide has 

3 	or fewer amino acids, 25 or fewer amino acids, 20 or fewer amino acids, 15 or fewer 

\ 

ami 	acids. 

5 10. T 	antibody molecule of any one of claims 6 to 9 wherein the linker peptide 

comprises t e amino acid sequence of an immunoglobulin hinge region. 

11. The antibody molecule of claim 10 wherein the linker peptide comprises an IgG 

hinge region. 

10 

12. The antibody moicule of claim 11 wherein the linker peptide has a sequence 

substantially as set out M ‘S Q ID NO: 10. 

13. The antibody molecule 	any one of claims 4 to 12 wherein the dimerization 

15 domain comprises a helix-turn-he • 	motif. 

14. The antibody molecule of any p 	ceding claim wherein the dimerizing portions 

interact through non-covalent interaction 

20 15. The antibody molecule of any precedine claim wherein the dimerizing portions 

interact through covalent interactions. 

16. The antibody molecule of any preceding claim 	hich is of less than 150 kDa. 

25 17. The antibody molecule of claim 16 which is of abo 	65 kDa or less. 

18. The antibody molecule of any preceding claim which is of 	kDa or less, 140 

kDa or less, 130 kDa or less, 120 kDa or less, 110 kDa or less, 100 kDa or less, 90 kDa 

or less, 80 kDa or less, 70 kDa or less, 60 kDa or less, or 50 kDa or
\

less. 

30 

19. The antibody molecule of any preceding claim having a variant of vi) in which one 

amino acid of (vi) (SEQ ID NO: 7) is replaced with another amino acid. 

20. The antibody molecule of any preceding claim wherein the VH region of 	Fv  

35 antibody fragment has the VH CDR3 amino acid sequence (vi) (SEQ ID NO: 7). 
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• 1 	The antibody molecule of any preceding claim having a variant of one or more of 

(i) o (v), which variant is an amino acid sequence having at least about 70% sequence 

iden 	with the entire length of SEQ ID NO:2, SEQ ID NO:3, SEQ ID NO:4, SEQ ID 

NO:5, r SEQ ID NO:6. 

5 

22. 	The - tibody molecule of any preceding claim having a variant of one or more of 

(i) to (v) in whic 	one or two or three amino acids of one or more of (i) to (v) are replaced 

with another amino acid. 

10 23. 	The antibody molecule of any preceding claim wherein the VH region of an Fv 

antibody fragment compr •.-s: 

(iv) VH CDR1: NYW N (SEQ ID NO: 5); 

(v) VH CDR2: EIRLKS 	YATHYAESVKG (SEQ ID NO: 6); 

or a variant thereof in which one 	r\two or three amino acids in one or more of the 

15 sequences (iv) to (v) are replaced Wit 	another amino acid. 

24. 	The antibody molecule of any pre -ding claim wherein the VL region of an Fv 

antibody fragment comprises: 

(i) VL CDR1: SASSSVNYMY (SEQ ID 	0: 2); 

20 (ii) VL CDR2: DTSNLAS (SEQ ID NO: 3); 

(Hi) VL CDR3: QQWSSYPYT (SEQ ID NO: 

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

sequences (i) to (iii) are replaced with another amino aci 

25 25. 	The antibody molecule of any preceding claim wherein 	n Fv antibody fragment 

comprises: 

(i) VL CDR1: SASSSVNYMY (SEQ ID NO: 2); 

(ii) VL CDR2: DTSNLAS (SEQ ID NO: 3); 

(iii) VL CDR3: QQWSSYPYT (SEQ ID NO: 4); 

30 (iv) VH CDR1: NYWMN (SEQ ID NO: 5); 

(v) VH CDR2: EIRLKSNNYATHYAESVKG (SEQ ID NO: 6); 

(vi) VH CDR3: ERA (SEQ ID NO: 7). 

26. 	The antibody molecule of any preceding claim which is capable of destroying 

35 undifferentiated pluripotent stem cell. 
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7. 	The antibody molecule of any preceding claim which is cytotoxic to an 

urivifferentiated pluripotent stem cell. 

28. 	monomeric antibody molecule which includes an Fv antibody fragment 

5 connecte. to a dimerizing portion, 

when, in the Fv antibody fragment has a VH region and a VL region, 

and ha 	one or more of CDR amino acid sequences (i) to (vi): 

(i) VL CD 1: SASSSVNYMY (SEQ ID NO: 2); 

(ii) VL CDR2. DTSNLAS (SEQ ID NO: 3); 

10 (iii) VL CDR3: 	QWSSYPYT (SEQ ID NO: 4); 

(iv) VH CDR1: N 	MN (SEQ ID NO: 5); 

(v) VH CDR2: EIRLF 	YATHYAESVKG (SEQ ID NO: 6); 

(vi) VH CDR3: ERA (S Q ID NO:7); 

or has a variant of one or more o (i) to (vi). 

15 

29. 	The monomeric antibody mole ule of claim 28 wherein the Fv antibody fragment 

is an scFv antibody fragment. 

30. 	The monomeric antibody molecule of 	aims 28 or claim 29 which is a dimer. 

20 

31. 	The monomeric antibody molecule of any o e of claims 28 to 30 wherein the 

dimerizing portion comprises a dimerization domain.  

32. 	The monomeric antibody molecule of claim 31 wh 	e n the antibody molecule 

25 comprises a linker peptide which connects the Fv fragment to the dimerization domain. 

33. 	The monomeric antibody molecule of claim 32 wherein th- linker peptide is a 

flexible linker peptide. 

30 34. 	The monomeric antibody molecule of any one of claims 31 to 33 	erein the 

dimerization domain comprises a helix-turn-helix motif. 

35. 	The monomeric antibody molecule of any one of claims 28 to 34 which is 	apab 

of dimerizing with a second monomeric antibody molecule to form an antibody mol- ule 

35 according to any one of claims 1 to 27. 
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6. 	The monomeric antibody molecule of any one of claims 28 to 35 wherein the VH 

re ion of the Fv antibody fragment has the VH CDR3 amino acid sequence (vi) (SEQ ID 

NO: 	. 

5 37. isolated nucleic acid which comprises a nucleotide sequence encoding the 

monomeric ntibody molecule of any one of claims 28 to 36. 

38. An expreton vector for expression of an antibody molecule, the expression 

vector comprising the nucleic acid of claim 37 operably linked to a promoter. 

10 \ 

39. A host cell carrying the nucleic acid of claim 37 or the expression vector of claim \ 
38. 	

,, 
\ 
\ \ 

40. A method of producing an antibody molecule, the method comprising culturing 

15 host cells according to claim 39 under conditions for production of the antibody molecule. 

41. A method of producing an antibody molecule, the method comprising providing a 

plurality of antibody molecules accordin 	to any one of claims 28 to 36 under conditions 

permitting dimerization of said antibody moi cules. 

20 

42. A method according to claim 41 wherein\the antibody molecules are produced by 

the method of claim 40. 

43. A method of binding an undifferentiated pluripaent stem cell or cells in a sample 

25 containing one or a plurality of undifferentiated pluripoterit stem cells, the method 

comprising: 

providing an antibody molecule according to any one o claims 1 to 27; and 

contacting the sample with the antibody molecule under 	nditions permitting 

binding of the antibody molecule to an undifferentiated pluripotent - em cell. 

30 

44. The method of claim 43 further comprising: 

identifying the undifferentiated pluripotent stem cell or cells by virt - of being 

bound to the antibody molecule. 

35 45. The method of claim 43 or claim 44 further comprising: 
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isolating the undifferentiated pluripotent stem cell or cells from the sample by 

se•.rating cells bound to the antibody molecule from cells not bound to the antibody 

mole 	le.  

5 46. Th 	method of any one of claims 43 to 45 wherein the sample contains pluripotent 

stem cells w 'eh are differentiated, or are undergoing differentiation, the method further 

comprising: 

separatin 	the undifferentiated pluripotent stem cell or cells from the pluripotent 

stem cells which ar 	differentiated, or are undergoing differentiation by separating cells 

10 bound to the antibody 	olecule from cells not bound to the antibody molecule. 

47. An isolated undi er 	tiated pluripotent stem cell or cells obtained by the method 

of claim 45. 

15 

	

48. 	An isolated differentiated p 	ripotent stem cell or cells obtained by the method of 

claim 46. 

	

49. 	A method of enriching pluripotent 	em cells that have undergone or are 

undergoing differentiation from a sample co 	prising undifferentiated pluripotent stem 

20 cells and pluripotent stem cells that have unde 	one or are undergoing differentiation, the 

method comprising: 

(i) contacting the sample with an antibod 	olecule according to any one of 

claims 1 to 27 under conditions permittin 	the binding of the antibody 

molecule to undifferentiated pluripotent sten\cells; and 

25 (ii) separating cells not bound to the antibody mc4 cute from cells bound to the 

antibody molecule so as to generate a sample th t is enriched in pluripotent 

stem cells that have undergone or are undergoing 	ifferentiation. 

50. 	A method of preparing a composition containing cells differe 	iated from 

30 undifferentiated pluripotent stem cells which contains substantially no r7 differentiated 

pluripotent stem cells, the method comprising: 

(i) providing a population of cells comprising undifferentiated pluripotent stem 

cells and cells differentiated from undifferentiated pluripotent stem 	ells; 

(ii) contacting the population with an antibody molecule according to an 	one of 

35 claims 1 to 27 under conditions permitting the binding of the antibody milecul( 

to undifferentiated pluripotent stem cells; and 
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al 	separating cells not bound to the antibody molecule from cells bound to the 

moiety. 

51. A metho 'according to claims 49 or claim 50 wherein the cells bound to the 

5 antibody molecule ar 	destroyed by virtue of being bound to the antibody molecule. 

52. A composition contai i g cells differentiated from undifferentiated pluripotent stem 

cells which composition contains 	ubstantially no undifferentiated pluripotent stem cells 

which composition is obtained by the 	ethod of claim 50 or 51. 

10 

53. A method of destroying an undifferen ' ted pluripotent stem cells or cells in a 

sample containing such cells, the method compn iftg: 

(i) 	contacting the sample with an antibody ma 	cute according to any one of 

claims 1 to 27 under conditions permitting the 	'nding of the antibody molecule 

15 to undifferentiated pluripotent stem cells; and 

(10 	allowing the antibody molecule to destroy the said cel . 
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Claims: 

1. 	An cytotoxic antibody molecule which binds PODXL and includes two monomers, 

each monomer including an Fv antibody fragment connected to a dimerizin• .ortion 

wherein the dimerizinq portions interact to form the antibody molecule, 

wherein each Fv antibody fragment has a VH region and a VL region, 

and has CDR amino acid sequencesii) to (vi): 

(i) VL CDR1: SASSSVNYMY (SEQ ID NO: 2); 

(H) VL CDR2: DTSNLAS (§9?  ip NO 3);_ 

(Hi) VL CDR3: QQWSSYPYT (SEQ ID NO: 

(iv) VH CDR1: NYWMN (SEQ ID NO: 5); 

(v) VH CDR2: EIRLKSNNYATHYAESyKGiSTOIONOL8); ,,, 

(vi) VH CDR3: ERA (SEQ ID NO: 7); and 

wherein tbe_antibody molecule does not include a whole antibody Fq region or a 

part of an antibody Fn region and whereiaine_dimeriziag pardon comprises as!..iniedzalion, 

dornaja, the dimenzatipo domain  beinaselected from aThelix-tprn-neliqHTI-lirnotif, a 

coiled- coil motift_alet-IPLUP zipper motif or an EF,hand motif. 

a.oxic_aatiladY_MolecUltof  claim 1 which is a dimer. 

ar,ThesyS,(c_entibody molecule of anypreceding claim wherein the antibody 

molecule coMprises ailnkeraich Cone* the Fv antibody fragment to the, dimerization  

domain. 

10. 

4. 	The cytotoxic antibody molecule of claim 3 wherein the linker is _.. 
(a) a flexible linker or  

(b) a linker peptide, or 

(9) a Riker peptidephich com nses the amino acid se•uence of an 

immunoqlobulin hinge region, or 	., 
(d) a linker peptide which comprises an Igatingesion, or 

(e) a linker peptide which has a sesuence substantial! 	asset_out in SEQ ID NO: 

5. 	The cytotoxic antibod molgoltof clattnAmberetthAjinkgrapgatiglestha.5. 

a 4 or more amino acids,  5 or more amino acids6 or more amino acids, 7 or 

more amino acids, 8 or more amingsidaapunnamino_acka_11)„„graa 

5 

10 

15 

20 

25 

30 

35 
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amino acids, 11 or more amino adds, 12 or more amino acids,13 or more amino 

acids, 14 or more amino acids, 15 or more amino acids, and/or  

(131 30 or fewer amino acids, 25 or fewer amino acids, 20 or fewer amino acids, 15 

or fewer amino acids.  

6. 	A monomeric antibody molecule which includes an R./ antibody fragment ----. 	—_---- , ------- 
connected to a dimerizing portion, the dimerizing portion comprising a dimerization 

domain, the dimerization domain being selected from a helix-turn-helix (HTH) motif, a 

coiled-coil motif, a leucine zipper motif or an EF hand motif, the monomeric antibody 

molecule being capable of forming a dimeric or multimeric cytotoxic antibody molecule 

which binds PODXL, and which does not include a whole antibody Fc region or a part of 

an antibody Fc region; 

wherein the Fv antibody fragment has a VH region and a VL region, 

and has the CDR amino acid sequences (i) to (vi): 

(i) VL CDR1: SASSSVNYMY (SEQ ID NO: 2); 

(ii) VL CDR2: DTSNLAS (SEQ ID NO: 3); 

(iii) VL CDR3: QQWSSYPYT (SEQ ID NO: 4); 

(iv) VH CDR1: NYWMN (SEQ ID NO: 5); 

(v) VH CDR2: EIRLKSNNYATHYAESVKG (SEQ ID NO: 6); 

(vi) VH CDR3: ERA (SEQ ID NO:7); 

7. 	The monomeric antibody molecule of claim 6 wherein the antibody molecule 

comprises a linker peptide which connects the Fv fragment to the dimerization domain. 

8. 	An isolated nucleic acid which comprises a nucleotide sequence encoding the 

monomeric antibody molecule of any one of claim 6 or claim 7. 

9. 	An expression vector for expression of an antibody molecule, the expression 

vector comprising the nucleic acid of claim 8 operably linked to a promoter. 

10. 	A host cell carrying the nucleic acid of claim 8pr the expression vector of claim 9. 

11.A method of producing an antibod molecule the method qornprisingag_ 

host cells according to claim 10 under conditions for production of the antibody molecule. 

5 

10 

15 

20 

25 

30 
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12. 	A method of binding an undifferentiated pluripotent stem cell or cells in a sample,  

containing one or a plurality of undifferentiated pluripotent stem cells th,,e, method 

comprising: 

providing an antibody molecule according to any one of claims 1 to 5; and 

contacting the sample with the antibody molecule under conditions permitting --,---_---------,___ 
binding of the antibody molecule to an undifferentiated pluripotent stem cell. 

13. 	The method of claim 12 further comprising: .._n.. 	 --- 
identifying  the undifferentiated pluripotent stem cell or cells by virtue of being 

bound to the antibody molecule, and/or 

isolating the undifferentiated pluLipotent stern cell or cells from the sample by 

macating cells bound to the antibody molecule from cells not bound to the antibody 

molecule. 

14. 	A method of preparing a composition containing cells differentiated from , ------------„,„,---„.------------- 
undifferentiated pluripotent stem cells which contains substantially no undifferentiated 

pluripotent stem cells, the method comprising: 

(i) 	providing a population of cells comprising undifferentiated pluripotent stem 

cells and cells differentiated from undifferentiated pluripotent stem cells; 

(H) 	contacting the population with an antibody molecule according to any one of 

claims 1 to 5 under conditions permitting the binding of the antibody molecule 

to undifferentiated • uniotent stem cells; and 

(iii) separating cells not bound to the antibody molecule from cells bound to the 

moiety.  

15. 	A method of destroying an undifferentiated pluripotent stem cells or cells in a 

sample containing such cells, the method comprising: 

(i) Icontacting the sample with,  an antibody  molecule according to any one of 

claims 1 top under conditionsyermitting the bincling of the antibody molecule 

to undifferentiated pluripotent stem cells; and 

(ii) allowing the antibody molecule to destrophe said cell._ 

5 

10 

15 

20 

25 

30 


