
WE CLAIM 

1.  A composition comprising (a) a plurality of intact, bacterially-derived minicells, wherein 

each minicell of said plurality encompasses regulatory RNA that is packaged in said 

minicell, and (b) a pharmaceutically acceptable carrier therefor, wherein there is an 

absence from said minicells of a construct for in situ expression of said regulatory RNA, 

wherein said regulatory RNA is selected from the group consisting of siRNA, miRNA and 

shRNA, and wherein said plurality contains a therapeutically effective amount' of said 

regulatory RNA. 

2.  The composition of claim 1, wherein said regulatory RNA targets the RNA transcript 

encoding 	a 	protein 	that 	contributes to 	drug 	resistance, 	apoptosis 	resistance 	or 

neoplasticity. 

3.  The composition of claim 1, wherein said regulatory RNA targets the transcript of P-

glycoprotein, MDR-2, or MDR-3. 

4.  The composition of claim 1, wherein said regulatory RNA targets the transcript of MRP2, 

BCR-ABL, 	STI-571 	resistance-associated 	protein, 	lung 	resistance-related 	protein, 

cyclooxygenase-2, nuclear factor kappa, XRCC1, ERCC1, GSTP1, mutant 13-tubulin, or 

a growth factor. 

5.  The composition of claim 1, wherein said regulatory RNA targets a transcript of Bcl-2, 

Bcl-XL, A1/Bfl 1, focal adhesion kinase or p53 protein. 

6.  The composition of claim 1, wherein said regulatory RNA targets a transcript of p- 

Catenin, PKC-a, C-RAF, K-Ras, DP97 Dead box RNA helicase, cdk1, DNMT1, FLIP, C- 

Sfc, 53BP1, Polycomb group protein EZH2, ErbB1, HPV-16 E5 and E7, Fortilin & MCI1P, 

KSP, DIP13a, MBD2, p21, KLF4, tpt/TCTP, SPK1 & SPK2, P300, PLK1, Trp53, Ras, 

ErbB1, VEGF, or BAG-1. 

7.  The composition of claim 1, further comprising a drug. 

8.  The composition of claim 7, wherein said regulatory RNA targets the transcript encoding 

a protein that contributes to resistance to said drug. 

9.  The composition of claim 8, wherein said drug is packaged in an intact, bacterially-

derived minicell. 

10.  The composition of claim 9, wherein said regulatory RNA and said drug are packaged 

within the same minicell. 

11.  The composition of claim 1, further comprising a bispecific ligand. 
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12.  The composition of claim 11, wherein said bispecific ligand comprises a first arm that 

carries specificity for a minicell surface structure and a second arm that carries 

specificity for a non-phagocytic mammalian cell surface receptor. 

13.  The composition of claim 1 or claim 12, wherein said regulatory RNA is siRNA. 

14.  The composition of claim 12, wherein said mammalian cell surface receptor is capable of 

activating receptor-mediated endocytosis of said minicell. 

15.  The composition of claim 11, wherein, said bispecific ligand comprises an antibody or 

antibody fragment. 

16.  The composition of claim 1, wherein said composition contains fewer than about 1 

contaminating parent bacterial cell per 109  minicells. 

17.  The composition of claim 1, wherein said composition contains fewer than about 1 

contaminating parent bacterial cell per 1019  minicells. 

18.  The composition of claim 1, wherein said composition contains fewer than about 1 

contaminating parent bacterial cell per 1011  minicells. 

19.  The composition according of claim 1 for use as a medicament. 

20.  The composition of claim 19, wherein said regulatory RNA is shRNA. 

21.  The composition of claim 19, wherein said regulatory RNA is siRNA. 

22.  The composition of claim 19 for use in the treatment of drug-resistance or apoptosis 

resistance. 

23.  The composition of claim 19 for use in the treatment of cancer or neoplasticity, further 

comprising a bispecific ligand, said bispecific ligand comprising a first arm that carries 

specificity for a minicell surface structure and a second arm that carries specificity for a 

non-phagocytic mammalian cell surface receptor. 

24.  The composition of claim 23, wherein said cancer is selected from the group consisting 

of stomach cancer, urinary tract cancer, bladder cancer, ovarian cancer, breast cancer, 

colon cancer and colonic epithelial cancer. 

25.  The composition of claim 19, wherein said medicament is for use in combination with a 

drug wherein said regulatory RNA targets the transcript of a protein that contributes to 

resistance to said drug. 

26.  The composition of claim 25, wherein said drug is packaged in an intact, bacterially 

derived minicell. 

27.  The composition of claim 26, wherein said regulatory RNA and said drug are packaged 

within the same minicell. 
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28.  A method for formulating minicells of the composition of claim 1, comprising co- 

incubating 	in a 	buffer (A) a plurality of intact, 	bacterially-derived 	minicells with (B) 

plasmid-free, regulatory RNA, thereby obtaining minicells that contain said regulatory 

RNA, wherein said regulatory RNA is selected from the group consisting of siRNA, 

miRNA and shRNA. 

29.  The method of claim 28, wherein said regulatory RNA is shRNA. 

30.  The method of claim 28, wherein said regulatory RNA is siRNA. 

31.  The method of claim 29, wherein the amount of siRNA present in said minicells that 

contain said siRNA is such that 1010  minicells package at least about 1.3 lag of siRNA. 

32.  The method of any one of claims 28 to 31, wherein said incubation is carried out in 

buffered saline. 
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I. 	A composition comprising (a) a plurality of intact minicells, each minicell of 	id 

t

a 

plurality encompassing plasmid-free functional nucleic acid, and (b) a pharmaceu wally 

acceptable carrier therefor. 

2. The composition of claim 1, wherein said plurality contains a therapeuti 	Ily effective 

amount of said functional nucleic acid. 

3. The composition of claim 1, wherein said functional nucleic acid ' 	a regulatory RNA. 

4. The composition of claim 3, wherein said regulatory RNA is selected from the group 

consisting of siRNA, miRNA and shRNA. 

5. The composition of claim 1, wherein said functional 	ucleic acid is not chemically 

modified. 

6. The composition of claim 1, wherein said functional nucleic acid is DNA. 

7. The composition of claim 1, wherein sal 	functional nucleic acid targets the RNA 

transcript encoding a protein that contributes to Q rug resistance. 

8. The composition of claim 1, wherei 	said functional nucleic acid targets the transcript 

of P-glycoprotein, MDR-2, or MDR-3. 

9. The composition of claim 1, 	herein said functional nucleic acid targets the transcript 

of MRP2, BCR-ABL, STI-571 r 	istance-associated protein, lung resistance-related protein, 

cyclooxygenase-2, nuclear fac or kappa, XRCC1, ERCCI, GSTPI, mutant f3-tubulin, or a 

growth factor. 

10. The composition of claim 1, wherein said functional nucleic acid targets the RNA 

transcript encoding a •ro ein that contributes to apoptosis resistance. 

11. The corn F osition of claim 10, wherein said functional nucleic acid targets a transcript 

of Bcl-2, Bcl- 	L, AI /Bfl. 1, focal adhesion kinase or p53 protein. 
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• • 	• 	---claim_ 1, wherein-said-functional nucleic acid at-gers-a—RNA- 

transcript of encoding a protein that contributes to neoplasticity. 

13. The composition of claim 12, wherein said functional nucleic acid targets a tr 	script 

of 13-Catenin, PKC-a, C-RAF, K-Ras, DP97 Dead box RNA helicase, cdkl, DN 	1, FLIP, 

C-Sfc, 53BPI, Polycomb group protein EZH2, ErbB I , HPV-16 E5 and E7, Fortilin & 

MCI1P, KSP, DIP13a, MBD2, p21, KLF4, tptJTCTP, SPKI & SPK2, P300 PLK1, Trp53, 

Ras, ErbB1, VEGF, or BAG-1. 

14. The composition of claim 1, further comprising a drug. 

15. The composition of claim 	14, wherein said functiona 	nucleic acid targets the 

transcript encoding a protein that contributes to resistance to saifl drug. 

16. The composition of claim 14, wherein said drug is s ckaged in an intact minicell. 

17. The composition of claim 16, wherein said 	ctional nucleic acid and said drug are 

packaged within the same minicell. 

18. The composition of claim 1, further co 	.rising a bispecific ligand. 

19. The composition of claim 18, where in said bispecific ligand comprises a first arm that 

carries specificity for a minicell surface tructure and a second arm that carries specificity for 

a non-phagocytic mammalian cell surface receptor. 

20. The composition of cla• 	19, wherein said minicell surface structure is an 0- 

polysaccharide component of 	lipopolysaccharide on said minicell surface. 

21. The composition of claim 19, wherein said mammalian cell surface receptor is 

capable of activating r 	eptor-mediated endocytosis of said minicell. 

22. The comp 	ition of claim 18, wherein said bispecific ligand comprises an antibody or 

antibody fragment. 

23. Th- composition of claim 1, wherein said composition contains fewer than about 1 

contami ating parent bacterial cell per 107  minicells. 
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. 	The 	compositionof-claim-lTwhereirrsaird-eomp-osi iurFeontains-fewerthaTrabout 

contaminating parent bacterial cell per 108  minicells 

25. The composition of claim 1, wherein said composition contains fewer than ariout 1 

contaminating parent bacterial cell per 109  minicells 

26. The composition of claim 1, wherein said composition contains fewer 'han about 1 

contaminating parent bacterial cell per 1010  minicells 

27. The composition of claim 1, wherein said composition contain 	fewer than about 1 

contaminating parent bacterial cell per 1011  minicells. 

28. A method of delivering functional nucleic acid, comp is' g (a) providing a plurality 

of intact minicells in a pharmaceutically acceptable carrier, 	ach minicell of said plurality 

encompassing plasmid-free functional nucleic acid, and (b) bringing minicells of said 

plurality into contact with mammalian cells such that say 	mammalian cells engulf minicells 

of said plurality, whereby said functional nucleic acid is released into the cytoplasm of the 

target cells. 

29. The method of claim 28, wherein said f nctional nucleic acid is a regulatory RNA. 

30. The method of claim 29, wherei 	said regulatory RNA is selected from the group 

consisting of siRNA, miRNA and s 

8/,/,
31. The method of claim 28, w 	rein said functional nucleic acid is DNA. 

32. The method of claim 2 , wherein contact between said minicells and said mammalian 

cells occurs in vitro. 

33. The method of 	aim 28, wherein contact between said minicells and said mammalian 

cells occurs in vivo. 

34. The met od of claim 33, wherein at least a portion of said plurality comprises a 

therapeutical 	effective amount of said functional nucleic acid. 



The 	method 	claim--28, 	wherein- said-  functional-nucleic -acid-targets-1hr 	transcript  

encoding a protein that contributes to drug-resistance. 

36. The method of claim 28, wherein said functional nucleic acid targets the transc Ipt of 

P-glycoprotein, MDR-2 or MDR-3. 

37. The method of claim 28, wherein said functional nucleic acid targets the transcript of 

MRP2, BCR-ABL, STI-571 resistance-associated protein, lung resistance-.elated protein, 

cyclooxygenase-2, nuclear factor kappa, XRCC1, ERCC1, GSTP1, mut., t P-tubulin, or a 

growth factor. 

38. The method of claim 28, wherein said functional nucleic aci 	targets the transcript of 

a protein that contributes to apoptosis resistance. 

39. The method of claim 38, wherein said functional nu/ eic acid targets a transcript of 

Bc1-2, Bcl-XL, A1/Bfl 1, focal adhesion kinase or p53 prot 

40. The method of claim 28, wherein said functio 	1 nucleic acid targets a transcript of a 

protein that contributes to neoplasticity. 

41. The method of claim 40, wherein said 	ctional nucleic acid targets a transcript of 13- 

Catenin, PKC-a, C-RAF, K-Ras, DP97 Dy 	box RNA helicase, cdkl , DNMT1, FLIP, C- 

Sfc, 53BPI, Polycomb group protein EZ 2, ErbB I, HPV-16 E5 and E7, Fortilin & MCIIP, 

DIP13a, KSP, MBD2, p21, KLF4, t. TCTP, SPKI & SPK2, P300, PLK1, Trp53, Ras, 

ErbB1, VEGF, or BAG-1. 

42. The method of claim 28 	further comprising a step (c) of delivering a drug to said 

target mammalian cell. 

43. The method of cl• 	42, wherein said functional nucleic acid targets the transcript of 

a protein that contributes to resistance to said drug. 

44. The metho 	of claim 42, wherein said drug is packaged in an intact minicell. 

45. The m 	hod of claim 44, wherein said functional nucleic acid and said drug are 

packaged wi hin the same minicell. 



. 	The methodof-ciaim-4-2-,--wherein-step-(c)-crcctrrs-subsequent-to-steps-(a) 

47. The method of claim 42, wherein said drug is delivered concurrently with step 

48. The method of claim 28, wherein step (b) entails bringing a bispecific 1 	and into 

contact with at least some of said intact minicells and said target mammalian c 	1, such that 

said bispecific ligand causes minicells to bind to said mammalian cell. 

49. The method of claim 48, wherein said target mammalian cell is a n n-phagocytic cell. 

50. The method of claim 48, wherein said bispecific ligand co ' prises a first arm that 

carries specificity for a minicell surface structure and a second arm hat carries specificity for 

a non-phagocytic mammalian cell surface receptor. 

51. The 	method 	of claim 	50, 	wherein 	said 	minicel 	surface 	structure 	is 	an 	0- 

polysaccharide component of a lipopolysaccharide on sat 	inicell surface. 

52. The method of claim 50, wherein said mam 	Ilan cell surface receptor is capable of 

activating receptor-mediated endocytosis of said m' 'cell. 

53. The method of claim 48, wherein saia bispecific ligand comprises an antibody or 

antibody fragment. 

54. The 	method of claim 28, w erein 	said mammalian cell is phagocytosis- or 

endocytosis-competent. 

55. A method for formulatin 	a minicell of the composition of claim 1, comprising co- 

incubating a plurality of intact 	inicells with functional nucleic acid in a buffer. 

56. The method of clai 	55, wherein said functional nucleic acid is a regulatory RNA. 

57. The method o 	claim 55, wherein said regulatory RNA is selected from the group 

consisting of siRN 	miRNA and shRNA. 

58. The method of claim 55, wherein said functional nucleic acid is DNA. 

59. Th 	ethod of claim 55, wherein said co-incubation comprises gentle shaking. 
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. 	The method of 	claim 5;whereitr-said 	co-imubatiurrta-sts-about 0.5 	hour. 

61. The method of claim 55, wherein said co-incubation lasts about one hour. 

62. The method of claim 55, wherein said buffer comprises buffered saline. 

63. The method of claim 62, wherein said buffered saline is in gelatin fo 

64. The method of claim 55, wherein said buffer comprises a 1X phosphate buffer 

solution. 

65. The method of claim 55, wherein said co-incubation is con.tfucted at a temperature of 

about 4°C to about 37°C. 

66. The method of claim 55, wherein said co-incubatio 	is conducted at a temperature of 

about 20°C to about 30°C. 

67. The method of claim 55, wherein said co-incubation is conducted at a temperature of 

about 25°C. 

68. The method of claim 55, wherein said/co-incubation is conducted at a temperature of 

about 37°C. 

69. The method of claim 68, wherein said co-incubation comprises about 1010  minicells. 

70. The method of claim 55, 	herein said co-incubation comprises about 107, 108, 109, 

1019, 1011 ,1012  or 10" minicells, 	 • 

71. The method of claitn/55, wherein said co-incubation comprises about 1019  minicells. 


