
WO 2014/107652 
	

PCT/US2014/010310 
37 

CLAIMS 

at is claimed is: 

1. t vaccine, comprising 

5 (a) . carbohydrate antigen or its immunogenic fragment; and 

(b) a to oid protein, 

wherein the . tio of carbohydrate antigen to toxoid protein ranges from 5:1 to 39: 

1. 

2. The vaccine of clai 1, wherein the toxoid pmtein is diphtheria toxin (DT). 

10 3. The vaccine of claim 

from 8:1 to 24:1. 

2, wherein the ratio of carbohydrate antigen and DT ranges 

4. The vaccine of claim 1, wherei 	the toxoid protein is tetanus toxoid (TT). 

5. The vaccine of claim 

from 7:1 to 12:1 

4, wherein th' ratio of carbohydrate antigen and TT ranges 

15 6. The vaccine of claim 

H, SSEA-3, SSEA-4 

1, wherein the carbo 	drate antigen is selected from Globo 

or Gb-4. 

7. The vaccine of claim 6, wherein the carbohydrate . tigen is Gloho 14. 

8. The vaccine of claim 

or diphtheria toxoid. 

2, wherein the DT is diphtheria to in cross-reacting material 

20 9. The vaccine of claim 8, wherein the diphtheria toxin cross-rear, ing material is 

selected from CRM30, CRM45, CRM 176, CRM 197 or CRM 22: 

10. The vaccine of claim 1, further comprises a saponin adjuvant. 

11. The vaccine of claim 10, wherein the saponin adjuvant is OPT-821 saponin. 

12. The vaccine of claim 1, further comprises an a-galactosyl-ceramide (a-GalCer) 

25 adjuvant. 

13. The vaccine of claim 12, wherein the a-GalCer adjuvant has the following 
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structure: 

OH • 
OH 

14. A phannac- tical composition, comprising 

(a) carbohydrat: antigen or its immunogenic fragment; 

5 (h) a toxoid protci • and 

(c) a pharmaceutically • cceptable carrier, 

wherein the ratio of carboh drate antigen to DT ranges from 5:1 to 39: 1. 

15. The pharmaceutical compositi • 	of claim 14, wherein the toxoid protein is 

diphtheria toxin (DT). 

10 16. An isolated compound of formula (I) 

Quillaic acid 
"ticose 

Glucroinc acid 
Me CM e 	0 	•. me  

OH 
00 

m-  e  HO 	0 	Ilk 	
0*-R2  

0 	0  
0 	 0 	 0

R Me 
HO 	OH 	.....0 	0 	OH 

0 	0 0 	- 	OH 	 OH Rhammonos 
HO YOH 

HO 	OH 	OH 	0 	Xylose 
OH 

OH 	‘Ftl 
Xylose 	Galactose 

(I) 

or a pharmaceutically acceptable salt thereof, wherein, 

R1  is selected from p-D-Apiose or 0-D-Xylose; and, 

HO 

HO 
HO 

0 

CLHs 
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..es0 

OH 

I v 

OH 

R2 and R3 . 	selected from H, alkyl or 	OH 	. 

17. The isolate 	compound of claim 16, wherein R' is 0-D-Apiose, R2 

it 	0 

OH 

O 	0 

OH 

is 	OH and R3 is H. 

18. The isolated compound of claim 16, w erein R' is p-D-Apiose, R2 is H and R3 

•~O 

OH 

Iv 
O 	0 

OH 

is 	OH 	. 

19. 	The isolated compound of claim 16, wherein R' is P-D-Xylose, 2 is 
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0 

OH 

3 0 

OH 

1H 	and R3  is H. 

20.  The isolate. compound of claim 16, wherein R1  is p-D-Xylose, R2  is H and R3  

yt 0 

OH 

O 0 

OH 

is 
"Ny.--...„.....- 

OH 	. 

21.  A pharmaceutical composition, compr . ng a compound of formula (I) 

Quillaic acid
s 
	I I 1/4  Fucose 

Glucroinc acid 	Me M 	0. 0 .. me  

OH 	11011110 m HO 	0 
0'

R2 
 

0 	(-3 	
0  0 	 • 

Me 	 . 

	

HO 	OH 	......0 	0 	. 	OH 

	

O 	0 	- 	OH 	 OH  Rhammo se 
HO 	OH 

HO 	OH 	OH 	 Xylose 
OH 	 NR1 OH 

Xylose 	Galactose 
(I) 

or a pharmaceutically acceptable salt thereof, wherein, 

RI  is selected from p-D-Apiose or p-D-Xylose; and, 
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O 

OH 

Ok,._____„0 

-,,OH 

--...c...--.„..-- 
R2  and R are selected from H, alkyl or 	01-1 

and a pharma tutically acceptable carrier. 

22. An OPT-821 sap• in, comprising one or more of the following isolated 

compounds: 

5 	1857 compound VIA; 

1857 compound V1B; 

1857 compound V2A; and 

1857 compound V2B. 

23. The OPT-821 saponin of claim 22, furthe comprising one or more of the 

10 	following isolated compounds: 

1989 compound VIA; 

1989 compound VIB; 

1989 compound V2A; and 

1989 compound V2B. 

15 	24. An OPT-821 saponin, comprising: 

about 1 to about 15 mole % of a 1857 compounds mixture; and 

about 85 to about 99 mole % of a 1989 compounds mixture. 

25. The OPT-821 saponin of claim 24, wherein the 1857 compounds mixture 

comprises: 

20 	about 60-70 mole % of 1857 compound V1A; 

about 1-5 mole % of 1857 compound VIB; 
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about 30-40 mole % of 1857 compound V2A; and 

about 0.1-3 mole % of 1857 compound V2B. 

_a. The OPT-821 saponin of claim 24, wherein the 1989 compounds mixture 

c e 'uprises: 

5 abou 60-70 mole % of 1989 compound V1A; 

about 1 	nole % of 1989 compound V1B; 

about 30-40 	ole % of 1989 compound V2A; and 

about 0.1-3 mole 'c of 1989 compound V2B. 

27. A vaccine, comprisi ; 

10 (a) a carbohydrate antig- 	or its immunogenic fragment; and 

(b) an OPT-821 saponin. 

28. The vaccine of claim 27, wherei 	the carbohydrate antigen or its immunogenic 

fragment is selected from Gloho H, 	EA-3, SSEA-4, Gb-4 or a mixture thereof. 

29. The vaccine of claim 27, further compri - s a carrier protein. 

15 30. The vaccine of claim 29, wherein the carrie 	roteM is an inactivated diphtheria 

toxin (DT). 

31. The vaccine of claim 30, wherein the DT is diphthe 	toxin cross-reacting 

material or diphtheria toxoid. 

32. The vaccine of claim 31, wherein the diphtheria toxin cross- eacting material is 

20 selected from CRM30, CRM45, CRM 176, CRM 197 or CRM 98. 

33. The vaccine of claim 29, wherein the carrier protein is KLH. 

34. A pharmaceutical composition, comprising 

(a) the vaccine of claim 1 or 27; and 

(b) a phannaceutically acceptable carrier. 

25 35. A method for inhibiting cancer cells, comprising administering an effective 

amount of the vaccine of claim 1 or 27 to a subject in need thereof, wherein the 
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36.  The method according to claim 35, 

cancer. 

wherein the cancer is Globo I-I expressing 

37.  e method of claim 36, wherein the Globo H expressing cancer is breast cancer, 

lung 	ancer gastric cancer, colon cancer, pancreatic cancer, prostate cancer, 

ovarian 	. ncer and endometrial cancer. 

10 

15 

20 

25 
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CLAIMS 

What is claimed is: 

1. A vaccine, comprising 

5 (a) a carbohydrate antigen or its immunogenic fragment; and 

(b) a toxoid protein, 

wherein the ratio of carbohydrate antigen to toxoid protein ranges from 5:1 to 39: 

1. 

2. The vaccine of claim 1, wherein the toxoid protein is diphtheria toxin (DT). 

10 3. The vaccine of claim 2, wherein the ratio of carbohydrate antigen and DT ranges 

from 8:1 to 24:1. 

4. The vaccine of claim 1, wherein the toxoid protein is tetanus toxoid (TT). 

5. The vaccine of claim 4, wherein the ratio of carbohydrate antigen and TT ranges 

from 7:1 to 12:1 

15 6. The vaccine of claim 1, wherein the carbohydrate antigen is selected from Globo 

H, SSEA-3, SSEA-4 or Gb-4. 

7. The vaccine of claim 6, wherein the carbohydrate antigen is Globo H. 

8. The vaccine of claim 2, wherein the DT is diphtheria toxin cross-reacting material 

or diphtheria toxoid. 

20 9. The vaccine of claim 8, wherein the diphtheria toxin cross-reacting material is 

selected from CRM30, CRM45, CRM 176, CRM 197 or CRM 228. 

10. The vaccine of claim 1, further comprises a saponin adjuvant. 

11. The vaccine of claim 10, wherein the saponin adjuvant is OPT-821 saponin. 

12. The vaccine of claim 1, further comprises an a-galactosyl-ceramide (a-GalCer) 

25 adjuvant. 

13. The vaccine of claim 12, wherein the a-GalCer adjuvant has the following 
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structure: 

OH 
HO 

HO 
HO 

HO 
O 

OH 

14. A pharmaceutical composition, comprising 

(a) carbohydrate antigen or its immunogenic fragment; 

5 (b) DT; and 

(c) a pharmaceutically acceptable carrier, 

wherein the ratio of carbohydrate antigen to DT ranges from 5:1 to 39: 1. 

15. The pharmaceutical composition of claim 14, wherein the toxoid protein is 

diphtheria toxin (DT). 

10 16. An isolated compound of formula (I) 

Quillaic acid 
Fu 

Me 
Glucroinc acid 	

sir 
0 .. 0 	Me

cos 
,.. 

OH 	 .110Me  HO 

0
0 

0
„.

0
,R

2 

0 	
M Ce 	••-" C) 	-O 	 0 	3 

Me 	 ‘R 
HO'\/•,,, 	 -....... OH 	0 	0 	. 	OH ...-- 
, 0 

Li 
0 	

)-ACIFI HOOH 
OH Rhammonose 

HO OH 	O OH 	6 	Xylose 
OH 	 NR1 OH 
Xylose 	Galactose 

(I) 

or a pharmaceutically acceptable salt thereof, wherein, 

R' is selected from f3-D-Apiose or 0-D-Xylose; and, 

Collis 
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0 

OH 

OHO 

,,OH 
_ 

-•••••1.----....„...-- 
R2  and R3  are selected from H, alkyl or 	OH 	. 

17. The isolated compound of claim 16, wherein RI  is ie-D-Apiose, R2  

, ...0 

OH 

OHO 

,OH 
_ 

---.T...--.....„...- 
is 	OH 	and R3  is H. 

18. The isolated compound of claim 16, wherein R I  is fl-D-Ap ose, R2  is H and R3  

.../0 

OH 

OHO 

,10H 

--..1,....--- 
is 	OH . 

19. The isolated compound of claim 16, wherein R I  is 0-D-Xylose, R2  is 
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:./.. 0 

Th

......OH 

,--"" 
0 C''.›7  0 

,,,,OH 

---y.----...„..-- 
OH 	and R3  is H. 

20. The isolated compound of claim 16, wherein RI  is 3-D-Xylose, R2  is H and R3  

i d, 0 

OH 

OHO 

is 

, ,OH 
_ 

OH 	. 

21. A pharmaceutical composition, comprising a compound of formula (I) 

Quillaic acid 	. 	Fucose 

Glucroinc acid Me CO 0 	0 	Me 

OH 	
00 

Me HO 	0 
O'

R2 
0 1..  

0 
	

M 
0 	,..-0 	--0 	 0 	3 Me 	 NR O' 	 ..-- 	-..... 	OH H 	OH 	0 

,--0--..."O  	0\ 	-OH OH 	Rhammonose 
HO y OH 

HO - OH 	0r0H 	Xylose 
OH 	 0 NR1 OH 

Xylose 	Galactose 
5 (I) 

or a pharmaceutically acceptable salt thereof, wherein, 

R1  is selected from 3-D-Apiose or ,3-D-Xylose; and, 
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5 

10 

15 

20 

/.. 0 

OH 

OHO 

,.OH 

R2  and R3  are selected from H, alkyl or OH \/, 

and a pharmaceutically acceptable carrier. 

22. An OPT-821 saponin, comprising one or more of the following isolated 

compounds: 

1857 compound VIA; 

1857 compound V1B; 

1857 compound V2A; and 

1857 compound V2B. 

23. The OPT-821 saponin of claim 22, further comprising one or more of the 

following isolated compounds: 

1989 compound VIA; 

1989 compound V1B; 

1989 compound V2A; and 

1989 compound V2B. 

24. An OPT-821 saponin, comprising: 

about 1 to about 15 mole % of a 1857 compounds mixture; and 

about 85 to about 99 mole % of a 1989 compounds mixture. 

25. The OPT-821 saponin of claim 24, wherein the 1857 compounds mixture 

comprises: 

about 60-70 mole % of 1857 compound V1A; 

about 1-5 mole % of 1857 compound V1B; 
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about 30-40 mole % of 1857 compound V2A; and 

about 0.1-3 mole % of 1857 compound V2B. 

26. The OPT-821 saponin of claim 24, wherein the 1989 compounds mixture 

comprises: 

5 about 60-70 mole % of 1989 compound VIA; 

about 1-5 mole % of 1989 compound V1B; 

about 30-40 mole % of 1989 compound V2A; and 

about 0.1-3 mole % of 1989 compound V2B. 

27. A vaccine, comprising: 

10 (a) a carbohydrate antigen or its immunogenic fragment; and 

(b) an OPT-821 saponin. 

28. The vaccine of claim 27, wherein the carbohydrate antigen or its immunogenic 

fragment is selected from Globo H, SSEA-3, SSEA-4, Gb-4 or a mixture thereof 

29. The vaccine of claim 27, further comprises a carrier protein. 

15 30. The vaccine of claim 29, wherein the carrier protein is an inactivated diphtheria 

toxin (DT). 

31. The vaccine of claim 30, wherein the DT is diphtheria toxin cross-reacting 

material or diphtheria toxoid. 

32. The vaccine of claim 31, wherein the diphtheria toxin cross-reacting material is 

20 selected from CRM30, CRM45, CRM 176, CRM 197 or CRM 228. 

33. The vaccine of claim 29, wherein the carrier protein is KLH. 

34. A pharmaceutical composition, comprising 

(a) the vaccine of claim 1 or 27; and 

(b) a pharmaceutically acceptable carrier. 

25 35. The use of vaccine of claim 1 or 27 in the manufacture of a medicament for the 

treatment of cancer. 
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36. The use of claim 35, wherein the cancer is Globo H expressing cancer. 

37. The use of claim 36, wherein the Globo H expressing cancer is breast cancer, lung 

cancer gastric cancer, colon cancer, pancreatic cancer, prostate cancer, ovarian 

cancer and endometrial cancer. 
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