
WO 2011/038509 
	

PCT/CA2010/001565 

HAT IS CLAIMED IS: 

1. 	A method for diagnosing a patient's pancreatic cancer health state, or change in 

patter 	tic cancer health state, or for diagnosing risk of developing pancreatic cancer or the 

presence 	f pancreatic cancer in a patient, comprising the steps of: 

a) a 	lyzing a sample from said patient by high resolution mass spectrometry to obtain 

accura 	mass intensity data; 

b) comp. 	g the accurate mass intensity data to corresponding data obtained from one or 

more than o 	reference sample to identify an increase or decrease in accurate mass 

intensity; and 

c) using said incr 	or decrease in accurate mass intensity for diagnosing said patient's 

pancreatic cancer he 	h state, or change in pancreatic cancer health state, or for 

diagnosing risk of deve 	.ing pancreatic cancer or the presence of pancreatic cancer in 

said patient, 

wherein the accurate mass intensity 1 	• easured, in Daltons, at or substantially equivalent to a 

hydrogen and electron adjusted accurat 	ass, or neutral accurate mass, selected from the group 

consisting of: 78.0516; 84.0575; 112.097' 	116.5696; 191.5055; 197.0896; 200.1389; 202.045; 

203.1155; 214.1204; 214.1205; 232.1309; 2 	1345; 240.0997; 243.0714; 244.0554; 254.1127; 

255.1161; 256.2403; 260.0033; 262.0814; 268. 	4; 270.0323; 270.0867; 276.0948; 280.2403; 

280.2404; 281.2432; 281.2435; 282.2558; 282.25 	283.2591; 283.2595; 284.9259; 300.1186; 

300.2067; 302.0945; 302.222; 302.2457; 304.2375; 3 ►  ' .2407; 317.9613; 318.0931; 326.2048; 

326.2458; 327.9902; 328.2403; 328.2408; 328.2627; 32' 	439; 329.2658; 330.2559; 332.1473; 

338.0189; 348.1191; 350.2222; 360.1782; 360.1792; 361.1, .8; 366.3593; 368.1057; 382.1083; 

382,1601; 418.2204; 428.2404; 428.3647; 446.2526; 446.339 	468.2336; 468.3581; 468.3807; 

469.237; 469.3616; 481.315; 484.3527; 485.904; 494.4321; 495. 	25; 496.3373; 505.3146; 

508.2256; 517.3141; 518.321; 519.3295; 520.448; 522.4638; 522.4 	9; 523.3661; 523.4675; 

538.4237; 540.4381; 541.3134; 541.3361; 542.3394; 545.3454; 562.4■ 	; 564.5121; 565.3373; 

566.3403; 569.3682; 570.372; 572.4798; 573.4833; 574.4952; 575.4985; 	6.4751; 576.5113; 

577.5149; 578.5169; 578.5284; 579.5313; 587.3214; 588.3269; 589.3368; 	.3408; 592.4709; 

594.4852; 594.4863; 595.4892; 595.4897; 596.5017; 596.5027; 597.5066; 598. 	55; 599.4993; 

600.5117; 601.5151; 602.5269; 603.5297; 606.5591; 609.3259; 613.3379; 615.3 	; 627.5656; 

628.5438; 630.799; 631.798; 633.3245; 635.7525; 636.7532; 645.7958; 657.7337; i 	.7372; 

670,5696; 671.5731; 681.5858; 702.5709; 715.6959; 719.6256; 720.6272; 721.5035; 7 	.5203; 

723.521; 724.5252; 724.5477; 725.7228; 733.5054; 735.6582; 743.5396; 744.5425; 745.5 	1; 

746.5128; 746.5705; 748.527; 749.5374; 749.5388; 750.5425; 751.5511; 751.5539; 752.557 
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5.5497; 757.556; 757.5587; 758.562; 758.5626; 759.5383; 759.5733; 760.5792; 763.5578; 

76: 	678; 766.4792; 771.5699; 773.5276; 774.5419; 775.5522; 775.5532; 775.5532; 777.0402; 

777.5 	I ' ; 779.5405; 779.5416; 780.5452; 780.5454; 781.5029; 781.5566; 782.5612; 783.569; 

783.575 	784.5742; 784.5806; 785.5913; 785.5929; 785.5931; 786.593; 786.5972; 787.5989; 

791.5841; 	' 	.7091; 795.5181; 796.5212; 801.5147; 801.5262; 801.5523; 802.5291; 803.5373; 

803.5414; 803. 677; 804.5422; 804.5456; 804.5714; 804.7208; 805.5549; 806.5632; 807.5734; 

807.5739; 807.5 	; 808.5783; 808.5791; 809.5796; 810.5867; 811.5729; 811.608; 812.6774; 

813.5888; 819.5177; 	23.5411; 824.69; 825.5522; 826.5561; 826.7047; 827.5401; 827.5678; 

827.7082; 828.5397; 8 	'.5721; 829.5516; 829.5532; 829.5843; 830.5591; 830.5879; 831.5652; 

831.572; 831.5997; 832.6#' 1; 833.5864; 834.5868; 835.598; 837.7209; 838.7284; 838.7435; 

839.7464; 847.531; 850.7061, :50.7326; 851.6694; 851.7107; 851.7337; 852.7368; 853.573; 

854.7358; 854.7397; 855.5721; ; 	5.7392; 855.7436; 856.7505; 856.754; 857.6923; 857.7543; 

857.7574; 858.7644; 861.749; 865. 	2; 866.7585; 867.7649; 868.7704; 871.5547; 873.7819; 

874.7066; 874.787; 875.7108; 879.76 	; 889.7537; 889.8147; 894.7911; 898.7043; 898.7325; 

902.7629; 903.7636; 907.7847; 908.7907, 909.7882; 910.7272; 916.7735; 919.6496; 921.813; 

922.7081; 922.7285; 922.8222; 923.7295; 9.7233; 925.727; 933.8137; 937.7542; 946.8194; 

947.8263; 948.836; 950.7364; 960.7432; 970,7; 972.7481; 973.7482; 984.7406; 986.7568; 

996.7518; 997.7397; 998.7566; 999.7632; 1010.735; 1011.669; 1011.77; 1012.781; 1016.931; 

1017.935; 1018.944; 1019.951; 1020.957; 1038.915; 	039.705; 1039.921; 1040.933; 1041.935; 

1199.084; 1200.088; 1201.09; 1202.098; 1223.09; 1224.±96; 1225.096; 1226.599; 1227.112; 

1228.117; 1229.12; 1230.125; 1247.084; 1249.105; 1250.1i : 	1251.119; 1252.12; 1253.123; 

1253.134; 1254.137; 1255.153 and combinations thereof. 

2. The method of claim 1, wherein the quantifying data is obta cd using a Fourier 

transform ion cyclotron resonance, time of flight, magnetic sector, qu 	rupole or triple 

quadrupole mass spectrometer. 

3. The method of claim 1, wherein the sample is a blood sample. 

4. The method of claim 1, wherein the sample is a blood serum sample. 

5. The method of claim 1, wherein the sample is a cerebral spinal fluid sample. 

6. The method of claim 1, wherein the accurate mass intensities represent ionized 

metabolites. 

61 
SUBSTITUTE SHEET (RULE 26) 



WO 2011/038509 
	

PCT/CA2010/001565 

• 

7. The method of claim 1, wherein a liquid/liquid extraction is performed on the sample 

crcby non-polar metabolites are dissolved in an organic solvent and polar metabolites are 

dis 	ved in an aqueous solvent. 

8. e method of claim 7, wherein the accurate mass intensities are obtained from the 

ionization 	the extracted samples using an ionization method selected from the group 

consisting of: 	sitive electrospray ionization, negative electrospray ionization, positive 

atmospheric pres 	re chemical ionization, negative atmospheric pressure chemical ionization, 

and combinations the.reof. 

9. The method of claim 1, wherein the quantifying data is obtained using a Fourier 

transform ion cyclotron reso ance mass spectrometer. 

10. The method of claim 1, 	erein said one or more than one reference sample is from one 

or more pancreatic cancer-negative`humans. 

11. The method of claim 1, further c r I prising: 

analyzing a sample from said patien 	y mass spectrometry to obtain accurate mass 

intensity data for one or more than one . ternal standard molecule; and 

calculating a ratio for each of the accurate ,.s ass intensities obtained in step (a) to the 

accurate mass intensities obtained for the on 	r more than one internal standard 

molecule; 	 4\ 

wherein the comparing step (b) comprises comparing each 	tio to one or more corresponding 

ratios obtained for one or more than one reference sample. 
e\ 

 
12. The method of claim 1, wherein the hydrogen and electron\ljusted accurate mass, or 

neutral accurate mass, is selected from the group consisting of: 519. 	95; 523.3661; 541.3134; 

702.5709; 724.5477; 757.556; 779.5405; 783.569; 785.5913; 803.5373; $05.5549; 807.5734; 

809.5796; 812.6774; 829.5516; 833.5864; 576.4751; 594.4863; 596.5017;1,0d combinations 

thereof. 

 
13. The method of claim 12, wherein a decrease in accurate mass intensity is 1 	ntitled in the 

comparing step (b). 	 '\ 

14. The method of claim 1, wherein the hydrogen and electron adjusted accurate mass, or 

neutral accurate mass, is 600.5117. 
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15. The method of claim 14, wherein an increase in accurate mass intensity is identified in 

t 	comparing step (b). 

16. e method of any one of claims 1 to 15, wherein substantially equivalent refers to ± 5 ppm 

of the hy 	gen and electron adjusted accurate mass, or neutral accurate mass. 

17. The m 	od of any one of claims 1 to 15, wherein substantially equivalent refers to ± 1 ppm 

of the hydrogen a • d electron adjusted accurate mass, or neutral accurate mass. 

18. A method for • . goosing a patient's pancreatic cancer health state, or change in 

pancreatic cancer health 	ate, or for diagnosing risk of developing pancreatic cancer or the 

presence of pancreatic canc 	in a patient, comprising the steps of: 

a) analyzing a sample l , m said patient to obtain quantifying data for one or more than 

one metabolite marker; 

b) comparing the quantifyinedata for said one or more than one metabolite marker to 

corresponding data obtained for 	e or more than one reference sample to identify an 

increase or decrease in the level of 	id one or more than one metabolite marker in said 

sample; and 

c) using said increase or decrease in the 1 	el of said one or more than one metabolite 

marker in said sample for diagnosing said p 	ent's pancreatic cancer health state, or 

change in pancreatic cancer health state, or for 	agnosing risk of developing pancreatic 

cancer or the presence of pancreatic cancer in said 	atient, 

wherein the one or more metabolite marker comprises one o 	ore molecule selected from the 

molecular formulae consisting of: C36H6204, C36146205, C36H64 	C36H6605, C36H6406, 

C36H6606, C36H6806, C22H46N0713, C22H48N07P, C24H50N07P, C74 ' 8NO7P, C24H46N07P, 

C26H54N07P, C261-152N07P, C26H50N07P, C26H48N07P, C281-156N07P, 	8H54NO7P, C28H52N07P, 

C281-150N07P, C281-148N07P, C28H46N07P, C30H56N07P, C30/454N07P, C3, 	52NO7P, C301150N07P, 

C321158NO7P, C32H54N07P, C38H76N07P, C401-182N07P, C40H80N07P, C4OH7 	07P, C40H70N07P, 

C42H78N08P, C42H80N08P, C42H82N08P, C421184N08P, C44H78N08P, C44H80N16 , P9 C44H82N08P1 

C441184N 08P , C44 1186N081)  , C441188N08P, C46H78N08P, C461180N08P, C461482NO 	C461184 N 08P, 

C48H80N08P 9 C481182N08P, C48F184N08P, C48}186NO8P, C42H80N07P, C421182N07P 9 	1-184NO7P, 

C441482N07134 C441184N 07P, C441-186N07P, C44H88N07P, C461-182N07P, C46H84N07P, C46 	6N0713, 

C48H84N07P, C48H86N07P, C39H79N206P, C391-180N206P+, C41H81N206P, C41H82N206P+, 

C41H83N206P, C41H84N206P+, C47H93N206P, C471-194N106P+, C47H95N206P, C47H96N206P+, an i 

combinations thereof. 
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19. The method of claim 18, wherein the quantifying data is obtained using a Fourier 

sform ion cyclotron resonance, time of flight, magnetic sector, quadrupole or triple 

qu, 	rupole mass spectrometer. 

20. The method of claim 18, wherein the quantifying data is obtained using a Fourier 

transform i 	cyclotron resonance mass spectrometer. 

21. The me 	od of claim 19, wherein the mass spectrometer is equipped with a 

chromatographic 	stern. 

22. The method of 	aim 18, wherein the sample is a blood sample. 

23. The method of claim 18, wherein the sample is a blood serum sample. 

24. The method of claim 1. , 	herein the sample is a cerebral spinal fluid sample. 

25. The method of claim 18, wh 	in a liquid/liquid extraction is performed on the sample 

whereby non-polar metabolites are dis ' lved in an organic solvent and polar metabolites are 

dissolved in an aqueous solvent. 

26. The method of claim 25, wherein the ex tracterl samples are analyzed by positive or 

negative electrospray ionization, positive or nepti ve atmospheric pressure chemical ionization, 

or combinations thereof. 
; 

27. The method of claim 25, wherein the extracted • : • pies are analyzed by MS/MS 

transition. 

28. The method of claim 25, wherein the extracted samples 	analyzed by extracted ion 

current (EIC) chromatography and MS/MS transition. 

29, 	The method of claim 18, wherein said one or more than one refe rice sample is from one 

or more pancreatic cancer-negative humans. 

30. 	The method of claim 18, further comprising: 

analyzing a sample from said patient to obtain quantifying data for one or i , , re than one 

internal standard molecule; and 

obtaining a ratio for each of the levels of said one or more than one metabolite 	: ker to 

the level obtained for the one or more than one internal standard molecule; 
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wherein the comparing step (b) comprises comparing each ratio to one or more corresponding 

r 	os obtained for the one or more than one reference sample. 

31. The method of claim 18, wherein a decrease in the level of said one or more than one 

metaboli .• marker in said sample is identified in the comparing step (b). 

32. The 	thod of claim 18, wherein the metabolite is a lysophosphatidylcholine (LysoPC) 

selected from th group consisting of LysoPC 14:0, LysoPC 14:1, LysoPC 16:0, LysoPC 16:1, 

LysoPC 16:2, LysoPC 18:0, LysoPC 18:1, LysoPC 18:2, LysoPC 18:3, LysoPC 20:1, LysoPC 

20:2, LysoPC 20:3, L 	oPC 20:4, LysoPC 20:5, LysoPC 20:6, LysoPC 22:3, LysoPC 22:4, 

LysoPC 22:5, LysoPC 2 ..6, LysoPC 24:4, LysoPC 24:6, LysoPC 30:1, LysoPC 32:0, LysoPC 

32:1, LysoPC 32:2, LysoP 	32:6 and combinations thereof. 

33. The method of claim 18, 	herein the metabolite is a phosphatidylcholine having a 

molecular formula selected from t 	group consisting of C42H78NO3P, C42H80NO8P, 

C42H82N08P, C421-184NO8P, C4.41-178N • ', C44H80N08P, C44H82N0gP, C441-184NO8P, C441-186N0gP, 

C44H88NO8P, C46H78N081), C461-l80NO8P, '461-182N0813, C461184NO8P, C481480N08P, C481182NO3P, 

C481-184NO8P, C481-186NO8P, and combinatio s thereof. 

34. The method of claim 18, wherein the me.. bolite is a plasmenylphosphocholine having a 

molecular formula selected from the group consist' • of C42H80N07P, C42H82NO7P, 

C42H84N07P, C44H82N07P, C441-184N07P, C44}-1136NO ' C44H88N07P, C461-182N07P, C46H841 ,̀107P, 

C46H86NO7P, C48H84NO7P, C481-186NO7P, and combinatio s thereof. 

35. The method of claim 18, wherein the metabolite is a s 	ingomyelin having a molecular 

formula selected from the group consisting of C39H79N206P, C3 •80N206P+, C411181N206135 

C411-182N206P+, C41H83N206P, C4 iH84N206P+, C47H93N206P, C471494 	206P+, C47H95N206P, 

C47H96N206P+, and combinations thereof. 

36. The method of claim 27, wherein at least one MS/MS transition is 4  entified for the 

metabolite having the molecular formula of C36F16204, said at least one MS/ 	transition in 

negative ionization mode being selected from the group consisting of 557.4 / 49 	4, 557.4 / 

539.4, 557.4 / 513.3, 557.4 / 279.2, 557.4 / 277.2, 557.4 / 220.7 and 557.4 / 111.2, 	d 

combinations thereof. 

37. The method of claim 27, wherein at least one MS/MS transition is identified for th 

metabolite having the molecular formula of C36/16205, said at least one MS/MS transition in 
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cgative ionization mode being selected from the group consisting of 573.5 / 511.4, 573.5 / 

5 	.3, 573.5 I 537.4, 573.5 / 529.4, 573.5 / 519.4, 573.5 / 493.3, 573.5 / 457.4, 573.5 / 455.3, 

573. 	/ 443.4, 573,5 / 415.4, 573.5 / 413.3, 573.5 / 411.3, 573.5 / 399.3, 573.5 / 397.3, 573.5 / 

389.7, . 	3.5 / 295.2, 573.5 / 279.2, 573.5 / 277.2, 573.5 / 251.2, 573.5 / 231.1, 573.5 / 223.1, 

573.5 / 20 	1, 573.5 / 171.1, 573.5 / 169.1, 573.5 / 125.1 and 573.5 / 113.1, and combinations 

thereof. 

38. The metho 	of c 	claim 27, wherein at least one MS/MS transition is identified for the 

metabolite having th molecular formula of C36H6405, said at least one MS/MS transition in 

negative ionization mo 	being selected from the group consisting of 575.5 / 513.5, 575.5 / 

557.5, 575.5 / 539.5, 575. 	531.5, 575.5 / 499.5, 575.5 / 495.5, 575.5 / 459.4, 575.5 / 417.4, 

575.5 / 415.3, 575.5 / 413.3, 	5.5 / 403.3, 575.5 / 295.2, 575.5 / 279.2, 575.5 / 260.2, 575.5 / 

251.2, 575.5 / 197,9, 575.5 / 119A. 575.5 / 113.1, and 575.5 / 97.0, and combinations thereof. 

39. The method of claim 27, wherein at least one MS/MS transition is identified for the 

metabolite having the molecular formuthof C36H6605, said at least one MS/MS transition in 
\ 

negative ionization mode being selected fro 	the group consisting of 577.5 / 515.4, 577.5 / 

559.4, 577.5 / 546.5, 577.5 / 533.5, 577.5 / 4 	4, 577.5 / 419.4, 577.5 / 405.5, 577.5 / 297.2 and 

577.5 / 281.2, and combinations thereof. 

40. The method of claim 27, wherein at least oneNIS/MS transition is identified for the 

metabolite having the molecular formula of C36H6406, said at least one MS/MS transition in 

negative ionization mode being selected from the group consisting of 591.5 / 573.4, 591.5 / 

555.4, 591.5 / 528.3, 591.5 / 511.2, 591.5 / 476.1, 591.5 / 419.N4 591.5 / 403.1, 591.5 / 387.3, 
t 

591.5 / 297.2, 591.5 / 295.2, 591.5 / 274.0, 591.5 / 255.3, 591.5 [223.6, 591.5 / 203.5, 591.5 / 

201.1, 591.5 / 171.0 and 591.5 / 125.3, and combinations thereof. 

41. The method of claim 27. wherein at least one MS/MS transition ckidentified for the 

metabolite having the molecular formula of C36H6606, said at least one MS'AvIS transition in 
\ 

negative ionization mode being selected from the group consisting of 593.5 / 557.5, 593.5 / 

575.4, 593.5 / 549.4, 593.5 / 531.5, 593.5 / 513.4, 593.5 / 495.4, 593.5 / 433.3, 593.5 / 421.4, 

593.5 / 415.2, 593.5 / 391.4, 593.5 / 371.3, 593.5 / 315.3, 593.5 / 311.1, 593.5 / 297.2
1.593.5 / 

281.2, 593.5 / 277.2, 593.5 / 251.2, 593.5 / 201.1, 593.5 / 195.3, 593.51 171.1, 593.5 /13\9.1 and 

593.5 / 133.5, and combinations thereof. 	 ,,. 

66 
SUBSTITUTE SHEET (RULE 26) 



WO 2011/038509 
	

PCT/CA2010/001565 

The method of claim 27, wherein at least one MS/MS transition is identified for the 

me,  bolite having the molecular formula of C36146806, said at least one MS/MS transition in 

!legal 	e ionization mode being selected from the group consisting of 595.5 / 559.5, 595.5 / 

577.4, 5' •.5 / 551.4, 595.5 / 533.4, 595.5 / 515.5, 595.5 / 497.4, 595.5 / 478.4, 595.5 / 433.3, 

595.5 / 423.. , 595.5 / 391.3, 595.5 / 372.3, 595.5 / 315.3, 595.5 / 313.2, 595.5 / 298.2, 595.5 / 

297.2, 595.5 / '81.2, 595.5 / 279.2, 595.5 / 239.2, 595.5 / 232.9, 595.5 / 171.1, 595.5 / 169.1 and 

595.5 / 141.1, , 	combinations thereof. 

43. The method o 	laim 27, wherein at least one MS/MS transition is identified for the 

lysophosphatidylcholine I etabolite having the molecular formula of C26H50N07P,  said at least 

one MS/MS transition bein selected from the group consisting of 520.3 / 184.2 in positive 

ionization mode, 564.3 / 504. 	"n negative ionization mode, 564.3 / 279.3 in negative ionization 

mode, and combinations thereof. 

44. The method of claim 27, whe 	"n at least one MS/MS transition is identified for the 

lysophosphatidylcholine metabolite ha 1, 1 the molecular formula of C26H54NO7P, said at least 

one MS/MS transition being selected from .4e group consisting of 524.3 / 184.2 in positive 

ionization mode, 568.3 / 508.4 in negative ion • ation mode, 568.3 / 283.3 in negative ionization 

mode, and combinations thereof. 

45. The method of claim 27, wherein at least one 	S/MS transition is identified for the 

lysophosphatidylcholine metabolite having the moleculkonnula of C281-148N07P, said at least 

one MS/MS transition being selected from the group consisting of 542.3 / 184.2 in positive 
A. 

ionization mode 586.3 / 526.3 in negative ionization mode, 5 	.3 / 301.2 in negative ionization 

mode, and combinations thereof. 

46. The method of claim 27, wherein at least one MS/MS transitiv, is identified for the 

metabolite having the molecular formula of C42H80N08P, said at least o 	MS/MS transition 

being selected from the group consisting of 758.6 / 184.2 in positive Toni . 	+n mode 802.6 / 

742.6 or 802.6 / 279.2 for PtdCho 16:0/18:2 in negative ionization mode, 802. i, / 742.6 or 802.6 / 

255.3 for PtdCho 18:2/16:0 in negative ionization mode, 802.6 / 742.6 or 802.6 	81.2 for 

PtdCho 16:1/18:1 in negative ionization mode, 802.6 / 742.6 or 802.6 / 253.2 for 	Cho 

18:1/16:1 in negative ionization mode, and combinations thereof. 

47. The method of claim 27, wherein at least one MS/MS transition is identified for the  

metabolite having the molecular formula of C44H78NO8P, said at least one MS/MS transition 
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b. 'ng selected from the group consisting of 780.6 / 184.2 in positive ionization mode, 824.6 / 

764. , or 824.6 / 279.2 for PtdCho 18:2/18:3 in negative ionization mode, 824.6 / 764.6 or 824.6 / 

301.2 	r PtdCho 16:0/20:5 in negative ionization mode, 824.6 / 764.6 or 824.6 / 255.2 for 

PtdCho 2 k '5/16:0 in negative ionization mode, and combinations thereof 

48. The m hod of claim 27, wherein at least one MS/MS transition is identified for the 

metabolite having.. the molecular formula of C441-182N08P, said at least one MS/MS transition 

being selected from 	e group consisting of 784.6 / 184.2 in positive ionization mode, 828.6 / 

768.6 or 828.6 / 305.2 	.r PtdCho 16:0/20:3 in negative ionization mode, 828.6 / 768.6 or 828.6 / 

255.2 for PtdCho 20:3/1..1 in negative ionization mode, 828.6 / 768.6 or 828.6 / 279.2 for 

PtdCho 18:1/18:2 in negativ. ionization mode, 828.6 / 768.6 or 828.6 / 281.2 for PtdCho 

18:2/18:1 in negative ionizatio 	ode, and combinations thereof. 

49. The method of claim 27, wh ein at least one MS/MS transition is identified for the 

metabolite having the molecular form 	• of C441-184N08P, said at least one MS/MS transition 

being selected from the group consisting . '786.6 / 184.2 in positive ionization mode, 830.6 / 

770.6 or 830.6 / 279.2 for PtdCho 18:0/18:2 	negative ionization mode, 830.6 / 770.6 or 830.6 / 

283.2 for PtdCho 18:2/18:0 in negative ionizati 	mode, 830.6 / 770.6 or 830.6 / 281.2 for 

PtdCho 18:1/18:1 in negative ionization mode, an 	combinations thereof, 

50. The method of claim 27, wherein at least one 	/MS transition is identified for the 

metabolite having the molecular formula of C461178NO8P, 	'd at least one MS/MS transition 

being selected from the group consisting of 804.6 / 184.2 in ..sitive ionization mode, 848.6 / 

788.6 or 848.6 / 301.3 for PtdCho 18:2/20:5 in negative ionizat .n mode, 848.6 / 788.6 or 848.6 / 

279.2 for PtdCho 20:5/18:2 in negative ionization mode, 848.6 / 	: : 6 or 848.6 / 327.6 for 

PtdCho 16:1 /22:6 in negative ionization mode, and combinations th 	of. 

51. The method of claim 27, wherein at least one MS/MS transition i 'dentified for the 

metabolite having the molecular formula of C46H801\108P, said at least one 	/MS transition 

being selected from the group consisting of 806.6 / 184.2 in positive ionization 	ode, 850.6 / 

255.2 for PtdCho 22:6/16:0 in negative ionization mode,850.6 / 303.2 for PtdCho 	8:2/20:4 in 

negative ionization mode, and combinations thereof. 

52. The method of claim 27, wherein at least one MS/MS transition is identified for 

metabolite having the molecular formula of C46H82NO8P, said at least one MS/MS transitio 

being selected from the group consisting of 808.6 / 184.2 in positive ionization mode, 852.6 / 
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2.6 or 852.6 / 301.3 for PtdCho 18:0/20:5 in negative ionization mode, 852.6 / 792.6 or 852.6 / 

32 	for PtdCho 16:0 / 22:5 in negative ionization mode, 852.6 / 792.6 or 852.6 / 303.2 for 

PtdChO 18:1/20:4 in negative ionization mode, 852.6 / 792.6 or 852.6 / 255.2 for PtdCho 

22:5/16:1 'n negative ionization mode, and combinations thereof. 

53. 	The 	hod of claim 27, wherein at least one MS/MS transition is identified for the 

metabolite havin the molecular formula of C46H84N08P, said at least one MS/MS transition 

being selected from 	e group consisting of 810.6 / 184.2 in positive ionization mode, 854.6 / 

794.6 or 854.6 / 303.2 	r PtdCho 18:0/20:4 in negative ionization mode, 854.6 / 794.6 or 854.6 / 

283.2 for PtdCho 20:4/1 : :4 in negative ionization mode, 854.6 / 794.6 or 854.6 / 305.3 for 

PtdCho 18:1/20:3 in negativi onization mode, 854.6 / 794.6 or 854.6 / 307.3 for PtdCho 

18:2/20:2 in negative ionizatio 	ode, 852.6 / 794.6 or 852.6 / 331.3 for PtdCho 16:0/22:4 	in 

negative ionization mode, and co I r• inations thereof 

54. The method of claim 27, where • at least one MS/MS transition is identified for the 

metabolite having the molecular formula , C481-180N0813, said at least one MS/MS transition 

being selected from the group consisting of S 	6 / 184.2 in positive ionization mode, 874.6 	/ 

814.6 or 874.6 / 327.3 for PtdCho 18:2/22:6 in 	,!ative ionization mode, and combinations 

thereof. 

55. The method of claim 27, wherein at least one M /MS transition is identified for the 

metabolite having the molecular formula of C48F182NO8P, said at least one MS/MS transition 

being 832.6 / 184.2 in positive ionization mode. 

56. The method of claim 27, wherein at least one MS/MS trans`ition is identified for the 

metabolite having the molecular formula of C481-184N08P, said at leas\i` ine MS/MS transition 

being selected from the group consisting of 834.6 / 184.2 in positive ions= .tion mode, 878.6 / 

818.6 or 878.6 / 283.2 for PtdCho 22:6/18:0 in negative ionization mode, . 	, combinations 

thereof. 

57. The method of claim 27, wherein at least one MS/MS transition is identifies or the 

metabolite having the molecular formula of C39H79N206P, said at least one MS/MS tr:ki sition 

being selected from the group consisting of 703.6 / 184.2 in positive ionization mode, 74 	6 	/ 

687.6 or 747.6 / 168.1 in negative ionization mode, and combinations thereof. 

58, 	The method of claim 25, wherein at least one MS/MS transition is identified for the 

metabolite having the molecular formula of C47H93N206P, said at least one MS/MS transition 
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ing selected from the group consisting of 813.7 / 184.2 in positive ionization mode, 857.6 / 

79 	6 or 857.6 / 168.1 in negative ionization mode, and combinations thereof. 

59. 	4 method for diagnosing a patient's pancreatic cancer health state, or change in 
. 

pancreatiec,ancer health state, or for diagnosing risk of developing pancreatic cancer or the 

presence of pancreatic cancer in a patient, comprising the steps of: 
N 

a) analyting a sample from said patient to obtain quantifying data for one or more than 

one metabolite marker; 

b) comparing the quantifying data for said one or more than one metabolite marker to 

corresponding data obtained for one or more than one reference sample to identify an 

increase or decrease in the level of said one or more than one metabolite marker in said 

sample; and 

c) using said increase or decrease in the level of said one or more than one metabolite 

marker in said sample for diagnosing said patient's pancreatic cancer health state, or 

change in pancreatic cancer health state, or for diagnosing risk of developing pancreatic 

cancer or the presence of pancreatic cancer in said patient, 

wherein the one or more metabolite marker (=prises: 

(i) a diacylphosphatidylcholine, plasmanylphosphocholine or plasmenylphosphocholine 

of Formula (I): 

R2 

r"."').• 

, 

Ri 0 

I 
0=P-0 

0" 

(I) 

including adducts or salts thereof, wherein 

R1  is a 16:0, 16:1, 18:0, 18:1, 18:2, 18:3, 20:3, 20:4, 20:5, 22:5 ot42:6 fatty acid 

or alcohol moiety bonded to the glycerol backbone, the bond being'4 acyl linkage 

when the metabolite marker comprises a diacylphosphatidylcholine, a ether 

linkage when the metabolite marker comprises a plasmanylphosphocholi 	or a 

vinyl-ether linkage when the metabolite marker comprises a 

plasmenylphosphocholine; and 
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R2 is a 16:0, 16:1, 18:0, 18:1, 18:2, 18:3, 20:3, 20:4, 20:5, 22:5, or 22:6 fatty acid 

moiety bonded to the glycerol backbone through an acyl linkage; 

(ii 	2-lysophosphatidylcholine of Formula (II) or 1-lysophosphatidylcholine of Formula 

(III): 

OH 

R1  0 	
\ / 1 

0=P-0,7--  NI+  
I 

0' 

(II)  

Rs 

OH ON 	
\ / 

0=P-0 	N÷  

a- 

(III)  

including adducts or salts thereof, wherein 

R1  is a 14:0, 14:1, 16:0, 16:1, 16:2, 18:0, 18:1, 18:2, 18:3, 2 	, 20:2, 20:3, 20:4, 20:5, 

20:6, 22:3, 22:4, 22:5, 22:6, 24:4, 24:6, 30:1, 32:0, 32:1, 32:2 o 2:6 fatty acid moiety 

bonded to the glycerol backbone through an acyl linkage; or 

(iii) a sphingomyelin as defined in Formula (IV): 

OH 

•-. I 	0 
N,........----, 	II 	,..."-",.............,....--- 

O-P-0 . Ri  
0' 

HN C  
----.-"---- 0 

R2 
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(IV) 

' eluding adducts or salts thereof, wherein the dashed line represents an optional double 

bo d; 

R1  is a 	'13  alkyl group; and 

R2 is a CH  t C25 alkyl or alkenyl group, said alkenyl group having from 1 to 3 double 

bonds. 

60. The method of clai 	59, wherein the quantifying data is obtained using a Fourier 

transform ion cyclotron reson .,. ce, time of flight, magnetic sector, quadrupole or triple 

quadrupole mass spectrometer. 

61. The method of claim 59, wher n the quantifying data is obtained using a Fourier 

transform ion cyclotron resonance mass 	ectrometer. 

62. The method of claim 60, wherein the 	ass spectrometer is equipped with a 

chromatographic system. 

63. The method of claim 59, wherein the sample 	a blood sample. 

64. The method of claim 59, wherein the sample is a e sod serum sample. 

65. The method of claim 59, wherein the sample is a cereb 	I spinal fluid sample. 

66. The method of claim 59, wherein a liquid/liquid extraction t 	.erformed on the sample 

whereby non-polar metabolites are dissolved in an organic solvent an. solar metabolites are 

dissolved in an aqueous solvent. 

67. The method of claim 66, wherein the extracted samples are analyzed b 	ositive or 

negative electrospray ionization, positive or negative atmospheric pressure them al ionization, 

or combinations thereof. 

68. The method of claim 66, wherein the extracted samples are analyzed by MS/MS 

transition. 

69. The method of claim 66, wherein the extracted samples are analyzed by extracted ion 

current (EIC) chromatography and MS/MS transition. 
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, 	The method of claim 59, wherein said one or more than one reference sample is from one 

	

or 	•re pancreatic cancer-negative humans. 

71. e method of claim 59, further comprising: 

ana 	ing a sample from said patient to obtain quantifying data for one or more than one 

interna 	tandard molecule; and 

obtaining . 	tio for each of the levels of said one or more than one metabolite marker to 

the level obt, 	ed for the one or more than one internal standard molecule; 

wherein the comparing 	p (b) comprises comparing each ratio to one or more corresponding 

ratios obtained for the one 	more than one reference sample. 

72. The method of claim 5 	wherein a decrease in the level of said one or more than one 

metabolite marker in said sample t "dentified in the comparing step (b). 

73. The method of claim 59, where 	the metabolite is a lysophosphatidylcholine (LysoPC) 

selected from the group consisting of Ly. • 'C 14:0, LysoPC 14:1, LysoPC 16:0, LysoPC 16:1, 

LysoPC 16:2, LysoPC 18:0, LysoPC 18:1, L., • PC 18:2, LysoPC 18:3, LysoPC 20:1, LysoPC 

20:2, LysoPC 20:3, LysoPC 20:4, LysoPC 20:5, 	soPC 20:6, LysoPC 22:3, LysoPC 22:4, 

LysoPC 22:5, LysoPC 22:6, LysoPC 24:4, LysoPC 	:6, LysoPC 30:1, LysoPC 32:0, LysoPC 

32:1, LysoPC 32:2, LysoPC 32:6 and combinations 	of. 

74. The method of claim 59, wherein the metabolite is a, hosphatidylcholine having a 

molecular formula selected from the group consisting of C42 	08P, C42H80N08P, 

C42H82NO8P, C42H84N08 P, C441-178N08P, C441-180N08P, C44E82N 	, C441484N08139 C441186N°8139 

C44H88N08P, C46H78N08P, C46}180N08139 C461182N013P9 C461484N08P9 	40180N08P9 C48H82N08139 

C481184N08P9 C48}186N08P and combinations thereof. 

75. The method of claim 59, wherein the metabolite is a plasinenylphosii ocholine having a 

molecular formula selected from the group consisting of C421-180N07P, C42H82 	7P 

C42}184N07P)  C441182N07P, C441484N07P, C441486NO7P, C441188N07P, C461182N07 i 	4051 18.1NO7P- 

C461186NO7P, C4 81184NO7P, C481-186N07P, and combinations thereof. 

76. The method of claim 59, wherein the metabolite is a sphingomyelin having a mole 	ar 

formula selected from the group consisting of C39H79N206P, C391-18oN206P+, C411-1811\1206P, 

C411182N206P+, C41F183N206P, C411484N206P+, C47H93N206P, C471/94N206P+, C47H95N206P, 

C47H96N206P+, and combinations thereof. 
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' A standard comprising: 

of 

(i) a diacylphosphatidylcholine, plasmanylphosphocholine or plasmenylphosphocholine 

Form 6 a (I): 

R2 

R I  

0= 
0I 	\ 
P -0-...7-N+  
1 	\ 
O' 

(I) 

including adducts or salts they:, , wherein 

R1  is a 16:0, 16:1, 18:0, 18:1, 18:2, 	8:3, 20:3, 20:4, 20:5 or 22:5 fatty acid or alcohol 

moiety bonded to the glycerol backbo 	, the bond being an acyl linkage when the 

standard comprises a diacylphosphatidyl 	oline, an ether linkage when the standard 

comprises a plasmanylphosphocholine, or a 	y1-ether linkage when the standard 

comprises a plasmenylphosphocholine; and 

R2 is a 16:0, 16:1, 18:0, 18:1, 18:2, 18:3, 20:3, 20:4, 	0:5, 22:5, or 22:6 fatty acid moiety 

bonded to the glycerol backbone through an acyl linka 	, 

(ii) a 2-lysophosphatidylcholine of Formula (II) or a 1-lysopirlosphatidylcholine of 

Formula (III): 

OH 

Ri  0 
p....\ ( 

1 	\ 
0" 

(II) 
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Ri  

OH 0 	
\ / 

0=P-0,f-11+  
I 
0" 

(III)  

including adducts 	t salts thereof, wherein 

R1  is a 14:0, 14:1, 16:0, 	6:1, 16:2, 18:0, 18:1, 18:2, 18:3, 20:1, 20:2, 20:3, 20:4, 20:5, 

20:6, 22:3, 22:4, 22:5, 22: 	24:4. 24:6, 30:1, 32:0, 32:1, 32:2 or 32:6 fatty acid moiety 

bonded to the glycerol backb►  e through an acyl linkage; or 

(iii) a sphingomyelin as defined i 	ormula (IV): 

OH 

I 	0 
+,..,„,...-,. 	II --- 	O-P-0 Rt  

I 
0- 

HN 
... 

_ 
2 

 

(IV)  

including adducts or salts thereof, wherein the dashed line repre 	is an optional double 

bond; 

R1  is a C13 alkyl group; and 

R2 is a C11  to C25 alkyl or alkenyl group, said alkenyl group having from 1 t$ 	double 

bonds, 

wherein the diacylphosphatidylcholine, plasmanylphosphocholine, plasmenylphosphocholi 	, 

lysophosphatidyleholine or sphingomyelin is labeled with a detectable marker. 
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7 	The standard of claim 77, wherein R2 of the sphingomyelin is a C11  alkyl group, a C13  

alky 	_roup, a C15  alkyl group, a C17 alkyl group, a C17 alkenyl group with 3 double bonds, a CI9 

alkyl gr. p, a C21 alkyl group, a C23 alkenyl group with 1 double bond, a C23 alkyl group, a C24 

alkyl grou • a C25 alkenyl group with 1 double bond, or a C25 alkyl group. 

79. The sta 	and of claim 77, wherein the lysophosphatidylcholine is selected from the group 

consisting of Lyso 	' 14:0, LysoPC 14:1, LysoPC 16:0, LysoPC 16:1, LysoPC 16:2, LysoPC 

18:0, LysoPC 18:1, L 	•PC 18:2, LysoPC 18:3, LysoPC 20:1, LysoPC 20:2, LysoPC 20:3, 

LysoPC 20:4, LysoPC 2% 	, LysoPC 20:6, LysoPC 22:3, LysoPC 22:4, LysoPC 22:5, LysoPC 

22:6, LysoPC 24:4, LysoP 	4:6, LysoPC 30:1, LysoPC 32:0, LysoPC 32:1, LysoPC 32:2, and 

LysoPC 32:6. 

80. The standard of claim 77, 	erein the diacylphosphatidylcholine has a molecular formula 

selected from the group consisting of 	2H78NOgP, C42H8oNO8P, C42H82NO8P, C42H84.NO8P, 

C44H781\108P, C44H80N08P, C441-182N08P, 	44Hg4N0g1', C44H86NOsP, C441-186NO8P, C461178NO8P, 

C46H8oN08P, C461{82N08P, C461-184N08P, C4 	goNOSP, C48H82N08P, C481-184NO8P and 

C481-186N08P. 

81. The standard of claim 77, wherein the plasm. ylphosphocholine has a molecular formula 

selected from the group consisting of C421180N07P, C42 	N07P, C421-184N07P, C44H82N07P, 

C441184NO7P, C44H86N07P, C441488N07P, C461-182N07P, C4. 184NO7P, C46H86N07P, C481184N07P, 

and C48H86N07P. 

82. The standard of claim 77, wherein the sphingomyelin has : 	olecular formula selected 

from the group consisting of C39H79N206P, C39H80N206P+, C41H111N2 4,94..P, C411182N206P+9 

C41H83N206P, C411484N206P f, C47H93N206P, C471494N206P+, C471-195N20:,'  and C47H96N2O6P+• 

83. The standard of claim 77, wherein the detectable marker is a stable is tope, an enzyme or 

a protein that enables detection in vitro. 

84. A kit comprising a standard according to claim 77 and instructions for quant 	ting an 

analyte or performing a diagnostic test. 
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WHAT IS CLAIMED IS: 

1. 	A standard for use in a method to detect pancreatic cancer, or to quantitate a pancreatic 

cancer marker, comprising: 

(i) a diacylphosphatidylcholine, plasmanylphosphocholine or plasmenylphosphocholine 

of Formula (I): 

R2 

R1 

0=-0-,/ 

0 
z.j / 

N+ P 
I 	\ 
0- 

(I) 

including adducts or salts thereof, wherein 

R1  is a 16:0, 16:1, 18:0, 18:1, 18:2, 18:3, 20:3, 20:4, 20:5 or 22:5 fatty acid or alcohol 

moiety bonded to the glycerol backbone, the bond being an acyl linkage when the 

standard comprises a diacylphosphatidylcholine, an ether linkage when the standard 

comprises a plasmanylphosphocholine, or a vinyl-ether linkage when the standard 

comprises a plasmenylphosphocholine; and 

R2 is a 16:0, 16:1, 18:0, 18:1, 18:2, 18:3, 20:3, 20:4, 20:5, 22:5, or 22:6 fatty acid moiety 

bonded to the glycerol backbone through an acyl linkage; 

(ii) a 2-lysophosphatidylcholine of Formula (II) or a 1-lysophosphatidylcholine of 

Formula (III): 
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OH 

Ri 0 	\ 
0=P-0--Z-

1
+  

0" 

(II)  

R1  

OH 0 	\ 
0=P-0...Z'T 

0- 	
1 

(III)  

including adducts or salts thereof, wherein 

R1  is a 14:0, 14:1, 16:0, 16:1, 16:2, 18:0, 18:1, 18:2, 18:3, 20:1, 20:2, 20:3, 20:4, 20:5, 

20:6, 22:3, 22:4, 22:5, 22:6, 24:4, 24:6, 30:1, 32:0, 32:1, 32:2 or 32:6 fatty acid moiety 

bonded to the glycerol backbone through an acyl linkage; or 

(iii) a sphingomyelin as defined in Formula (IV): 

OH 

--, I 	0 
1\1. 0-11d-0 

0" 
HN 

'"•-,
o 

R2 
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(IV) 

including adducts or salts thereof, wherein the dashed line represents an optional double 

bond; 

R1  is a C13 alkyl group; and 

R2 is a C11 to C25 alkyl or alkenyl group, said alkenyl group having from 1 to 3 double 

bonds, 

wherein the diacylphosphatidylcholine, plasmanylphosphocholine, plasmenylphosphocholine, 

lysophosphatidylcholine or sphingomyelin is labeled with a detectable marker. 

2. The standard of claim 1, wherein R2 of the sphingomyelin is a C11 alkyl group, a C13 

alkyl group, a C15 alkyl group, a C17 alkyl group, a C17 alkenyl group with 3 double bonds, a C19  

alkyl group, a C21  alkyl group, a C23  alkenyl group with 1 double bond, a C23 alkyl group, a C24 

alkyl group, a C25 alkenyl group with 1 double bond, or a C25 alkyl group. 

3. The standard of claim 1, wherein the lysophosphatidylcholine is selected from the group 

consisting of LysoPC 14:0, LysoPC 14:1, LysoPC 16:0, LysoPC 16:1, LysoPC 16:2, LysoPC 

18:0, LysoPC 18:1, LysoPC 18:2, LysoPC 18:3, LysoPC 20:1, LysoPC 20:2, LysoPC 20:3, 

LysoPC 20:4, LysoPC 20:5, LysoPC 20:6, LysoPC 22:3, LysoPC 22:4, LysoPC 22:5, LysoPC 

22:6, LysoPC 24:4, LysoPC 24:6, LysoPC 30:1, LysoPC 32:0, LysoPC 32:1, LysoPC 32:2, and 

LysoPC 32:6. 

4. The standard of claim 1, wherein the diacylphosphatidylcholine has a molecular formula 

selected from the group consisting of C42H781\108P, C42H8oNO3P, C42.1-1821\108P, C421-184NO8P, 

C44H78NOR, C441-180NO8P, C441-182NO8P, C44H84NO8P, C44H86NO8P, C441-186NO8P, C461178NO8P, 

C461-180NO8P, C46H82NO8P, C46H84NO8P, C48H80NO8P, C481182NO8P, C48H84N0813  and 

C481-186NO8P. 

5. The standard of claim 1, wherein the plasmenylphosphocholine has a molecular formula 

selected from the group consisting of C42H80NO7P, C421-182NO7P, C42H84NO7P, C44H82NO7P, 

C44H84NO7P, C441-186N07P, C441-188NO7P, C461-182NO7P, C46H84NO7P, C461-186NO7P, C481-184NO7P, 

and C48H86NO7P. 
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6. The standard of claim 1, wherein the sphingomyelin has a molecular fonnula selected 

from the group consisting of C39H79N206P, C39H80N206P+, C411-181N206P, C41H82N206P+, 

C41H83N206P, C41H84N206P+, C47H93N206P, C47H94N206P+, C47H95N206P, and  C47H96N206P+. 

7. The standard of any one of claims 1 to 6, wherein the detectable marker is a stable 

isotope, an enzyme or a protein that enables detection in vitro. 

8. A kit for use in a method to detect pancreatic cancer, or to quantitate a pancreatic cancer 

marker, comprising a standard according to any one of claims 1 to 7, a dilution medium, and 

instructions for quantitating said marker or performing said detection method. 
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