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CLAIMS 

1. An oil-in-water emulsion comprising particles that arc dispersed in an aqueous 

continuous phase, wherein the average diameter of said particles is from ab 	t 80 nm 

to 180 nm ; the emulsion comprises an oil and a cationic lipid, and 

wherein: 

(i) the ratio of oil:lipid (mole:mole) is at least abou 	.:1 (mole:mole); 

(ii) the concentration of cationic lipid in said e 	ulsion is at least about 2.5 

mM; and 

(iii) the cationic lipid is not DC-Cholest= ro . 

2. The oil-in-water emulsion of claim 1, wherei 	he average diameter of said particles is 

from about 80 nm to about 150 nm. 

3. The oil-in-water emulsion of claim 1 	2, wherein the average diameter of said 

particles is from about 80 nm to abo t 130 nm. 

4. The oil-in-water emulsion of 	y one of claims 1-3, wherein the oil-in-water emulsion 

is stable. 

5. The oil-in-water emul 	on of any one of claims 1-4, wherein the ratio of oil:lipid 

(mole:mole) is fro 	about 10:1 (mole:mole) to about 43:1 (mole:mole). 

6. The oil-in-wa 	emulsion of any one of claims 1-5, wherein said oil-in-water 

emulsion c 	prises from about 0.2% to about 8% (w/v) oil. 

7. The o 	n-water emulsion of any one of claims 1-6, wherein said oil is squalene or 

squ 	ane. 

8. he oil-in-water emulsion of any one of claims 1-7, wherein said particles further 

comprise a surfactant. 

The oil-in-water emulsion of claim 8, wherein said surfactant is a nonionic surfactant. 
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10.  The oil-in-water emulsion of claim 8 or 9, wherein said surfactant is not a 

Polyethylene Glycol (PEG)-lipid. 

11.  The oil-in-water emulsion of any one of claims 8-10, wherein the cationic oil- 	-water 

emulsion comprises from about 0.01% to about 2.5% (v/v) surfactant. 

12.  The oil-in-water emulsion of any one of claims 8-11, wherein said su • 	ant is 

SPAN85 (Sorbtian Trioleate), Tween 80 (polysorbate 80), or a co 	nation thereof 

13.  The oil-in-water emulsion of claim 12, wherein the cationic of 	n-water emulsion 

comprises about 0.5% (v/v) Tween 80 and about 0.5% (v/v) 	PAN85. 

14.  The oil-in-water emulsion of any one of claims 1-13, w erein the head group of the 

cationic lipid comprises a quaternary amine. 

15.  The oil-in-water emulsion of any one of claims 	-13, wherein the cationic lipid is 

selected from the group consisting of: 1,2-d. 	eoyloxy-3-(trimethylammonio)propane 

(DOTAP), 1,2-dioleoyl-sn-glycero-3-eth 	phosphocholine (DOEPC), N,N-dioleoyl- 

N,N-dimethylammonium chloride (D 0 0 AC), and N-[1-(2, 3-dioleyloxy)propyl]- 

N,N,N-trimethylammonium chlori - (DOTMA). 

16.  The oil-in-water emulsion of c 	15, wherein said cationic lipid is DOTAP. 

17.  The oil-in-water emuls o 	of claim 16, wherein the concentration of DOTAP in said 

emulsion is at least ab• t 2.58 mM (1.8 mg/mL). 

18.  The oil-in-water e f ulsion of claim 16, wherein the concentration of DOTAP in said 

emulsion is fro 	about 2.58 mM (1.8 mg/mL) to about 7.16 mM (5 mg/mL). 

19.  A method 'or preparing the oil-in-water emulsion of any one of claims 1-18, 

compr 	g: (a) directly dissolving the cationic lipid in the oil to form an oil phase; (b) 

prov'ding an aqueous phase of the emulsion; and (c) dispersing the oil phase in the 

a 	cous phase by homogenization. 

20.  The method of claim 19, wherein step (a) further comprises heating the oil to a 

temperature between about 30°C to about 65°C. 
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21. A composition comprising an RNA molecule complexed with a particle of a catio 

oil-in-water emulsion, wherein the particle comprises an oil that is in liquid pha 

25°C, and a cationic lipid; wherein: 

(i) the ratio of oil:lipid (mole:mole) is at least about 8:1 (mo 	:mole); 

(ii) the concentration of cationic lipid in said compositio 	is at least about 

1.25 mM; and 

(iii) the cationic lipid is not DC-Cholesterol. 

22. The composition of claim 21, wherein the average dia,-ter of said particles is from 

about 80 nm to 180 nm. 

23. The composition of claim 21, wherein the avera e diameter of said particles is from 

about 80 nm to 150 nm. 

24. The composition of claim 21, wherein th 	average diameter of said particles is from 

about 80 nm to about 130 nm. 

25. The composition of any one of cl p ims 21-24, wherein the N/P ratio of the composition 

is at least about 4:1. 

26. The composition of any o e of claims 21-24, wherein the N/P ratio of the composition 

is from about 4:1 to ab 	t 20:1. 

27. The composition 	any one of claims 21-24, wherein the N/P ratio of the composition 

is from about 4• 	to about 15:1. 

28. The composition of any one of claims 21-27, wherein the ratio of oil:lipid 

(mole: 	e) is from about 10:1 (mole:mole) to about 43:1 (mole:mole). 

29. Th 	composition of any one of claims 21-28, wherein said oil-in-water emulsion 

to mprises from about 0.1% to about 5% (w/v) oil. 

30. The composition of claim 29, wherein said oil is squalene or squalane. 
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31.  The composition of any one of claims 21-30, wherein said particles further comprise 

surfactant. 

32.  The composition of claim 31, wherein said surfactant is a nonionic surfactant. 

33.  The composition of claim 31 or 32, wherein said surfactant is not a Polyet ylene 

Glycol (PEG)-lipid. 

34.  The composition of any one of claims 31-33, wherein the cationic,i1-in-water 

emulsion comprises from about 0.005% to about 1.25% (v/v) s 	actant. 

35.  The composition of any one of claims 31-33, wherein said 	rfactant is SPAN85 

(Sorbtian Trioleate), Tween 80 (polysorbate 80), or a co 	bination thereof. 

36.  The composition of claim 35, wherein the cationic 	1-in-water emulsion comprises 

about 0.25% (v/v) Tween 80 and about 0.25% (v v) SPAN85. 

37.  The composition of any one of claims 21-3 , wherein the head group of the cationic 

lipid comprises a quaternary amine. 

38.  The composition of any one of clai 	21-36, wherein said cationic lipid is selected 

from the group consisting of: 1 2- 'oleoyloxy-3-(trimethylammonio)propane 

(DOTAP), 1,2-dioleoyl-sn-gly ero-3-ethylphosphocholine (DOEPC), N,N-dioleoyl- 

N,N-dimethylammonium c 	oride (DODAC), and N-[1-(2, 3-dioleyloxy)propy1]- 

N,N,N-trimethylammon 	m chloride (DOTMA). 

39.  The composition of r  laim 38, wherein said cationic lipid is DOTAP. 

40.  The compositio 	of claim 39, wherein the concentration of DOTAP in said 

composition s at least about 1.29 mM (0.9 mg/mL). 

41.  The co F • osition of claim 39, wherein the concentration of DOTAP in said 

compesit on is from about 1.29 mM (0.9 mg/mL) to about 3.58 mM (2.5 mg/mL). 

42.  e composition of any one of claims 21-41, wherein the RNA molecule is a self-

replicating RNA molecule that encodes an antigen. 
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43. The composition of claim 42, wherein the self-replicating RNA is an alphavirus-

derived RNA replicon. 

44. A method for preparing a composition comprising an RNA molecule co 	p exe 	• -1 

a particle of a cationic oil-in-water emulsion, comprising: 

(i) providing an oil-in-water emulsion of any one of claims 	-18; 

(ii) providing an aqueous solution comprising the RNA 	olecule; and 

(iii) combining the oil-in-water emulsion of (i) and 	e aqueous solution of 

(ii), thereby preparing the composition. 

45. The method of claim 44, wherein the cationic oil-in-w 	emulsion of (i) and RNA 

solution of (ii) are combined at about 1:1 (v/v) ratio. 

46. The method of claim 44 or 45, wherein the aqu- ous solution comprising the RNA 

molecule comprises a salt. 

47. The method of claim 46, wherein the sal is NaCl. 

48. The method of claim 47, wherein tl 	aqueous solution comprises about 20 mM NaCl. 

49. The method of any one of clai 	44-48, wherein the aqueous solution comprising the 

RNA molecule is a buffer. 

50. The method of claim 49 wherein the buffer is a citrate buffer. 

51. The method of clai 	50, wherein the buffer comprises about 2 mM citrate. 

52. The method o 	i y one of claims 44-51, wherein the aqueous solution comprising the 

RNA moles' le comprises a nonionic tonicifying agent. 

53. The m- 	od of claim 52, wherein the nonionic tonicifying agent is a sugar or sugar 

alto ol. 

54. he method of claim 53, wherein the nonionic tonicifying agent is selected from the 

group consisting of sucrose, trehalose, sorbitol, dextrose and combination thereof. 
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55.  The method of claim 52, wherein the nonionic tonicifying agent is sucrose. 

56.  The method of claim 55, wherein the aqueous solution comprises about 560 mM 

sucrose. 

57.  The method of any one of claims 44-56, wherein the aqueous solution co 	arising the 

RNA molecule comprises a polymer. 

58.  The method of claim 57, wherein the polymer is Pluronic® F127. 

59.  The method of claim 57 or 58, wherein the aqueous solution c 	prises from about 

0.05% to about 20% (w/v) polymer. 

60.  The method of any one of claims 57-59, wherein the a. eous solution comprises 

about 1% (w/v) Pluronic® F127. 

61.  An oil-in-water emulsion comprising particles 	at are dispersed in an aqueous 

continuous phase, wherein the emulsion co , .rises an oil and a cationic lipid, the 

average diameter of said particles is fron about 80 nm to 180 nm, the oil is present 

from 0.6% to 4% (w/v); and the cone- tration of cationic lipid in said emulsion is at 

least about 1.25 mM. 

62.  The oil-in-water emulsion of c 	61, wherein the oil-in-water emulsion is stable. 

63.  The oil-in-water emulsio 	of claim 61 or 62, wherein the concentration of cationic 

lipid in said emulsion 	at least about 2.5 mM. 

64.  The oil-in-water e 	ulsion of any one of claims 61-63, wherein the oil is squalene or 

squalane. 

65.  The oil-in- 	ater emulsion of any one of claims 61-64, wherein the particle further 

compri 	s a surfactant. 

66.  Th 	oil-in-water emulsion of claim 65, wherein the surfactant is a nonionic surfactant. 

67.  The oil-in-water emulsion of claim 66, wherein said surfactant is not a Polyethylene 

Glycol (PEG)-lipid. 
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68.  The oil-in-water emulsion of any one of claims 65-67, wherein the cationic oil-in-

water emulsion comprises from about 0.01% to about 2.5% (v/v) surfactant. 

69.  The oil-in-water emulsion of any one of claims 65-68, wherein said surfactantis 

SPAN85 (Sorbtian Trioleatc), Twcen 80 (polysorbate 80), or a combin 	ion thereof. 

70.  The oil-in-water emulsion of any one of claims 61-69, wherein the 	ead group of the 

cationic lipid comprises a quaternary amine. 

71.  The oil-in-water emulsion of any one of claims 61-69, wherein the cationic lipid is 

selected from the group consisting of: 1,2-dioleoyloxy-3- t imethylammonio)propane 

(DOTAP), 1,2-dioleoyl-sn-glycero-3-ethylphosphoch 	ne (DOEPC), N,N-dioleoyl- 

N,N-dimethylammonium chloride (DODAC), and ►  -[1-(2, 3-dioleyloxy)propyl]- 

N,N,N-trimethylammonium chloride (DOTMA) 

72.  The oil-in-water emulsion of claim 71, whe -#i .1 said cationic lipid is DOTAP. 

73.  A composition comprising an RNA mo -cule complexed with a particle of the 

cationic oil-in-water emulsion of any one of claims 61-72. 

74.  The composition of claim 73, w - ein the N/P ratio of the composition is at least 

about 4:1. 

75.  The composition of clai 	73, wherein the N/P ratio of the composition is from about 

4:1 to about 20:1. 

76.  The composition cf claim 73, wherein the N/P ratio of the composition is from about 

4:1 to about 15. 	. 

77.  The comp e.  ition of any one of claims 73-76, wherein the RNA molecule is a self- 

replicat 	RNA molecule that encodes an antigen. 

78.  Thy composition of claim 77, wherein the self-replicating RNA is an alphavirus-

erived RNA replicon. 

79.  The composition of any one of claims 73-78, wherein the average diameter of the 

emulsion particles is from about 80 nm to about 180 nm. 
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80. The composition of any one of claims 21-43 and 73-79, wherein the composition i 

buffered and has a pH of about 6.0 to about 8.0. 

81. The composition of any one of claims 21-43 and 73-80, wherein the compo 	on 

further comprises an inorganic salt, and the concentration of inorganic s 	t is no 

greater than 30 mM. 

82. The composition of claim claims 21-43 and 73-81, wherein the composition further 

comprises a nonionic tonicifying agent, and is isotonic. 

83. The oil-in-water emulsion of any one of claims 1-20, wh 'e in the oil-in-water 

emulsion is stable. 

84. A composition comprising an RNA molecule co 	lexed with a particle of a cationic 

oil-in-water emulsion, wherein the compositiol 	s prepared using a process that 

comprises: 

(i) providing an oil-in-ovate, emulsion of any one of claims 61-72; 

(ii) providing an aqueo 	solution comprising the RNA molecule; and 

(iii) combining the • 1-in-water emulsion of (i) and of the aqueous solution 

(ii), thereby preps  ring the composition. 

85. The composition o any one of claims 21-43, 73-82 and 84, wherein the RNA 

molecule is a p 	ycistronic RNA encoding two or more antigens. 

86. The compositionof claim 85, wherein the polycistronic RNA is a alphavirus replicon. 

87. The c 	position of claim 86, wherein the alphavirus replicon contains a first 

n c -otide sequence encoding a first antigen and a second nucleotide sequence 

/
coding a second antigen, wherein the first nucleotide sequence and the second 

nucleotide sequence are operably linked to control elements. 
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88.  The composition of claim 87, wherein the first nucleotide sequence is operably li e, ed  

to a first control element and the second nucleotide sequence is operably link 	to a 

second control element. 

89.  The composition of claim 87 or 88, further comprising a third nucleon e sequence 

encoding a third protein or fragment thereof, wherein the third nuc 	otide sequences is 

operably linked to a control element. 

90.  The composition of claim 89, wherein the third nucleotide sequence is operably 

linked to a third control element. 

91.  The composition of claim 89 or 90, further compris 	g a fourth nucleotide sequence 

encoding a fourth protein or fragment thereof, 	c cin the fourth nucleotide 

sequences is operably linked to a control e 	ent. 

92.  The composition of claim 91, wherein t 	fourth nucleotide sequence is operably 

linked to a fourth control element. 

93.  The composition of claim 91 or 	further comprising a fifth nucleotide sequence 

encoding a fifth protein or fl 	cnt thereof, wherein the fifth nucleotide sequences is 

operably linked to a cont 	element. 

94.  The composition of c 	im 93, wherein the fifth nucleotide sequence is operably linked 

to a fifth control 	ement. 

95.  The composit.  n of any one of claims 87-94, wherein the control elements are 

independently selected from the group consisting of a subgenomic promoter, an IRES, 

and a 	nal 2A site. 

96.  A 	ethod of generating an immune response in a subject, comprising administering to 

subject in need thereof the composition of any one of claims 21-43, 73-82 and 84- 

95. 

- 103 - 



WO 2013/006837 
	

PCT/US2012/045845 

97. The method of claim 96, wherein the total amount of the cationic lipid administ- ed to 

the subject in a single administration is no more than about 30 mg. 

98. The method of claim 96, wherein the total amount of DOTAP administers d to the 

subject in a single administration is no more than about 24 mg. 

99. The method of claim 96, wherein the total amount of DOTAP ad r mistered to the 

subject in a single administration is no more than about 4 mg. 

100. An oil-in-water emulsion comprising particles that are dis versed in an aqueous 

continuous phase, wherein the average diameter of sai 	•a icles is from about 80 nm 

to 180 nm ; the emulsion comprises an oil and a cationic lipid, and 

wherein: 

( ) 	the ratio of oil:lipid (mole: 	e) is at least about 4:1 (mole:mole); 

(ii) the concentration of cationic lipid in said emulsion is at least about 2.5 

mM; 

(iii) the oil is present 	om about 0.2% to about 8% (w/v); and 

(iv) the cationic 1.  sid is not DC-Cholesterol. 

101. The oil-in-water e 	uls 	n of claim 100, wherein the oil is present from 0.6% to 4% 

(w/v). 

102. The oil-in-water -mulsion of claim 100 or 101, wherein the oil is present from about 

1% to about 3 	% (w/v). 

103. The oil-i -water emulsion of any one of claims 100-102, wherein the average 

diame 	r of said particles is from about 80 nm to about 150 nm. 

104. T 	oil-in-water emulsion of any one of claims 100-103, wherein the average 

Diameter of said particles is from about 80 nm to about 130 nm. 

10. The oil-in-water emulsion of any one of claims 100-104, wherein the oil-in-water 

emulsion is stable. 
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106.  The oil-in-water emulsion of any one of claims 100-105, wherein the ratio of oil:lipid 

(mole:mole) is from about 4:1 (mole:mole) to about 43:1 (mole:mole). 

107.  The oil-in-water emulsion of any one of claims 100-106, wherein said oil is s 	alene 

or squalanc. 

108.  The oil-in-water emulsion of any one of claims 100-107, wherein said particles 

further comprise a surfactant. 

109.  The oil-in-water emulsion of claim 108, wherein said surfactan is a nonionic 

surfactant. 

110.  The oil-in-water emulsion of claim 108 or 109, wherei 	aid surfactant is not a 

Polyethylene Glycol (PEG)-lipid. 

111.  The oil-in-water emulsion of any one of claims 	8-110, wherein the cationic oil-in-

water emulsion comprises from about 0.01% o about 2.5% (v/v) surfactant. 

112.  The oil-in-water emulsion of any one of 	aims 108-111, wherein said surfactant is 

SPAN85 (Sorbtian Trioleate), Tween 	0 (polysorbate 80), or a combination thereof. 

113.  The oil-in-water emulsion of clat 	112, wherein the cationic oil-in-water emulsion 

comprises about 0.5% (v/v) T 	ee 1 80 and about 0.5% (v/v) SPAN85. 

114.  The oil-in-water emuls o 	of any one of claims 100-113, wherein the head group of 

the cationic lipid comprises a quaternary amine. 

115.  The oil-in-water e 	ulsion of any one of claims 100-113, wherein the cationic lipid is 

selected from t e group consisting of: 1,2-dioleoyloxy-3-(trimethylammonio)propane 

(DOTAP), 	-dioleoyl-sn-glycero-3-ethylphosphocholine (DOEPC), N,N-diolcoyl- 

N,N-dim 	1 ylammonium chloride (DODAC), and N-[1-(2, 3-dioleyloxy)propyl]- 

N,N, 	trimethylammonium chloride (DOTMA). 

116.  T e oil-in-water emulsion of claim 115, wherein said cationic lipid is DOTAP. 

117.  The oil-in-water emulsion of claim 116, wherein the concentration of DOTAP in said 

emulsion is at least about 2.58 mM (1.8 mg/mL). 
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118. The oil-in-water emulsion of claim 116, wherein the concentration of DOTAP in aid 

emulsion is from about 2.58 mM (1.8 mg/mL) to about 7.16 mM (5 mg/mL). 

119. A method for preparing the oil-in-water emulsion of any one of claims 10' -118, 

comprising: (a) directly dissolving the cationic lipid in the oil to form 	oil phase; (b) 

providing an aqueous phase of the emulsion; and (c) dispersing the ei1 phase in the 

aqueous phase by homogenization. 

120. The method of claim 119, wherein step (a) further comprise 	eating the oil to a 

temperature between about 30°C to about 65°C. 

121. A composition comprising an RNA molecule compl 	ed with a particle of a cationic 

oil-in-water emulsion, wherein the particle compr 	es an oil that is in liquid phase at 

25°C, and a cationic lipid; wherein: 

(i) the ratio of oil:lipid (mole: 	ole) is at least about 4:1 (mole:mole); 

(ii) the concentration of ca 'onic lipid in said composition is at least about 

1.25 mM; and 

(iii) the oil is presen from about 0.1% to about 4% (w/v); and 

(iv) the cationic, lipid is not DC-Cholesterol. 

122. The composition of cl 	m 121, wherein the oil is present from 0.3% to 2% (w/v). 

123. The oil-in-water d ulsion of claim 121 or 122, wherein the oil is present from about 

0.5% to about .6% (w/v). 

124. The composition of any one of claims 121-123, wherein the average diameter of said 

particle is from about 80 nrn to 180 nm. 

125. Th composition of any one of claims 121-124, wherein the average diameter of said 

particles is from about 80 nm to 150 nm. 

12.,. The composition of any one of claims 121-125, wherein the average diameter of said 

particles is from about 80 nm to about 130 nm. 

- 106 - 



WO 2013/006837 
	

PCT/US2012/045845 

127.  The composition of any one of claims 121-126, wherein the N/P ratio of the 

composition is at least about 4:1. 

128.  The composition of any one of claims 121-126, wherein the N/P ratio of the 

composition is from about 4:1 to about 20:1. 

129.  The composition of any one of claims 121-126, wherein the N/P rati 	of the 

composition is from about 4:1 to about 15:1. 

130.  The composition of any one of claims 121-129, wherein the r 	io of oil:lipid 

(mole:mole) is from about 4:1 (mole:mole) to about 43:1 ( 	ole:mole). 

131.  The composition of any one of claims 121-130, where 	said oil is squalene or 

squalane. 

132.  The composition of any one of claims 121-131 wherein said particles further 

comprise a surfactant. 

133.  The composition of claim 132, wherein 	aid surfactant is a nonionic surfactant. 

134.  The composition of claim 132 or 1 	, wherein said surfactant is not a Polyethylene 

Glycol (PEG)-lipid. 

135.  The composition of any on- of claims 132-134, wherein the cationic oil-in-water 

emulsion comprises fro r about 0.005% to about 1.25% (v/v) surfactant. 

136.  The composition of ny one of claims 132-135, wherein said surfactant is SPAN85 

(Sorbtian Triolea 	), Tween 80 (polysorbate 80), or a combination thereof. 

137.  The compos 	on of claim 136, wherein the cationic oil-in-water emulsion comprises 

about 0.2 A (v/v) Tween 80 and about 0.25% (v/v) SPAN85. 

138.  The 	imposition of any one of claims 121-137, wherein the head group of the 

ca onic lipid comprises a quaternary amine. 

139.  The composition of any one of claims 121-138, wherein said cationic lipid is selected 

from the group consisting of: 1,2-dioleoyloxy-3-(trimethylammonio)propane 

(DOTAP), 1,2-dioleoyl-sn-glycero-3-ethylphosphocholine (DOEPC), N,N-dioleoyl- 
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N,N-dimethylammonium chloride (DODAC), and N-[1-(2, 3-dioleyloxy)propy ]- 

N,N,N-trimethylammonium chloride (DOTMA). 

140. The composition of claim 139, wherein said cationic lipid is DOTAP. 

141. The composition of claim 140, wherein the concentration of DOTAP '. said 

composition is at least about 1.29 mM (0.9 mg/mL). 

142. The composition of claim 140, wherein the concentration of D 	TAP in said 

composition is from about 1.29 mM (0.9 mg/mL) to about 3 	8 mM (2.5 mg/mL). 

143. The composition of any one of claims 121-142, where 	he RNA molecule is a self-

replicating RNA molecule that encodes an antigen. 

144. The composition of claim 143, wherein the self- ep icating RNA is an alphavirus-

derived RNA replicon. 

145. A method for preparing a composition c• 	prising an RNA molecule complexed with 

a particle of a cationic oil-in-water e 	lsion, comprising: 

(i) providing an oil-i 	ate emulsion of any one of claims 100-118; 

(ii) providing an . iueous solution comprising the RNA molecule; and 

(iii) combinin 	the oil-in-water emulsion of (i) and the aqueous solution of 

(ii), thereb 	preparing the composition. 

146. The method of c 	m 145, wherein the cationic oil-in-water emulsion of (i) and RNA 

solution of (ii) 	re combined at about 1:1 (v/v) ratio. 

147. The oil-in 	a er emulsion of claim 61, wherein the oil is present from about 1% to 

about 3 	% (w/v). 

148. T1 composition of any one of claims 121-144, wherein the RNA molecule is a 

olycistronic RNA encoding two or more antigens. 

14 	. The composition of claim 148, wherein the polycistronic RNA is an alphavirus 

replicon. 
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150.  The composition of claim 149, wherein the alphavirus replicon contains a first 

nucleotide sequence encoding a first antigen and a second nucleotide sequence 

encoding a second antigen, wherein the first nucleotide sequence and the se :•nd 

nucleotide sequence are operably linked to control elements. 

151.  The composition of claim 150, wherein the first nucleotide sequence 	operably 

linked to a first control element and the second nucleotide sequen 	is operably linked 

to a second control clement. 

152.  The composition of claim 150 or 151, further comprising a 	rd nucleotide sequence 

encoding a third protein or fragment thereof, wherein the third nucleotide sequences is 

operably linked to a control element. 

153.  The composition of claim 152, wherein the third 	ucleotide sequence is operably 

linked to a third control element. 

154.  The composition of claim 152 or 153, fu 	er comprising a fourth nucleotide sequence 

encoding a fourth protein or fragment t ereof, wherein the fourth nucleotide 

sequences is operably linked to a co 	ol element. 

155.  The composition of claim 154, 	ierein the fourth nucleotide sequence is operably 

linked to a fourth control ele Vent. 

156.  The composition of clai 	154 or 155, further comprising a fifth nucleotide sequence 

encoding a fifth prote 	or fragment thereof, wherein the fifth nucleotide sequences is 

operably linked to 	control element. 

157.  The compositie 	of claim 156, wherein the fifth nucleotide sequence is operably 

linked to a f h control element. 

158.  The co 	position of any one of claims 150-157, wherein the control elements are 

indep - Klently selected from the group consisting of a subgenomic promoter, an IRES, 

a 	a viral 2A site. 

159.  A method of generating an immune response in a subject, comprising administering to 

a subject in need thereof the composition of any one of claims 121-144. 
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160.  The method of claim 159, wherein the total amount of the cationic lipid adm.  ister 

to the subject in a single administration is no more than about 30 mg. 

161.  The method of claim 159, wherein the total amount of DOTAP admi 	s ered to the 

subject in a single administration is no more than about 24 mg. 

162.  The method of claim 159, wherein the total amount of DOTAP administered to the 

subject in a single administration is no more than about 4 my. 

163.  The oil-in-water emulsion or composition of any one of 	aims 1-18, 21-43, 61-83, 

85-95, 100-118, 121-144 or 147-158 further comprisi g an antioxidant. 
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CLAIMS 

1. An invention not claimed in any divisional application. 


