
Figure S1 CA19-9 levels. The expression levels of CA19-9 were detected using ELISA. The red line denotes the mean of Log10(concentrations, U/ml). PC, pancreatic cancer patients, CP, chronic pancreatitis patients; N, healthy volunteers; PNET, pancreatic neuroendocrine tumors; OPT, other pancreatic tumors patients.
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Supplemental Table 1. Demographics and pathologic characteristics of patients with pancreatic cancer. 
	Parameters
	Case number 
	Percentage (%)

	Age 
	
	

	<65
	112
	71.8

	≥65
	44
	28.2

	Gender
	
	

	    Male
	95
	60.9

	    Female
	61
	39.1

	Tumor location
	

	Head
	110
	70.5

	    Body-tail
	46
	29.5

	Differentiation
	
	

	    Well
	12
	7.7

	    Moderate
	47
	30.1

	    Poor
	71
	45.5

	    Unknown
	26
	16.7

	TNM stage
	
	

	    I
	26
	16.7

	    II
	87
	55.8


	    III
	11
	7.1

	    IV
	11
	7.1

	Undefined
	21
	13.5


Supplemental Table 2. MiRNAs dysregulated in the plasma of patients with pancreatic cancer vs. healthy volunteers based on microarray analysis.  
	
	U6 (Pancreatic cancer vs. healthy volunteers)
	
	MiR-16 (Pancreatic cancer vs. healthy volunteers)

	No.
	MiRNA ID
	Fold-change
	p-value
	FDR
	
	No.
	MiRNA ID
	Fold-change
	p-value
	FDR
	

	1
	hsa-miR-106b-3p
	89.1000 
	0.0217 
	0.1670 
	
	1 
	hsa-miR-106b-3p
	140.7809 
	0.0139 
	0.2040 
	

	2
	hsa-miR-1233
	234.8463 
	0.0021 
	0.0213 
	
	2 
	hsa-miR-1233
	371.0648 
	0.0000 
	0.0000 
	

	3
	hsa-miR-1271-5p
	10.8678 
	0.0469 
	0.2920 
	
	3 
	hsa-miR-1271-5p
	17.1715 
	0.0219 
	0.2460 
	

	4
	hsa-miR-1285-3p
	7.9450 
	0.0443 
	0.2890 
	
	4 
	hsa-miR-1285-3p
	12.5534 
	0.0182 
	0.2180 
	

	5
	hsa-miR-15b-3p
	566.8533 
	0.0019 
	0.0207 
	
	5 
	hsa-miR-15b-3p
	895.6453 
	0.0006 
	0.0280 
	

	6
	hsa-miR-181c-5p
	0.0563 
	0.0020 
	0.0207 
	
	6 
	hsa-miR-181c-5p
	0.0737 
	0.0034 
	0.0931 
	

	7
	hsa-miR-26b-3p
	13.1392 
	0.0245 
	0.1810 
	
	7 
	hsa-miR-26b-3p
	20.7603 
	0.0387 
	0.3520 
	

	8
	hsa-miR-30d-3p
	21.1627 
	0.0171 
	0.1390 
	
	8 
	hsa-miR-30d-3p
	33.4378 
	0.0012 
	0.0392 
	

	9
	hsa-miR-335-3p
	69.2355 
	0.0164 
	0.1380 
	
	9 
	hsa-miR-335-3p
	109.3944 
	0.0019 
	0.0574 
	

	10
	hsa-miR-454-5p
	10.8327 
	0.0199 
	0.1580 
	
	10 
	hsa-miR-454-5p
	17.1160 
	0.0187 
	0.2180 
	

	11
	hsa-miR-589-3p
	53.6511 
	0.0117 
	0.1040 
	
	11 
	hsa-miR-589-3p
	84.7704 
	0.0002 
	0.0122 
	

	12
	hsa-miR-616-3p
	46.6766 
	0.0002 
	0.0024 
	
	12 
	hsa-miR-616-3p
	61.1329 
	0.0002 
	0.0114 
	

	13
	hsa-miR-663b
	43.2591 
	0.0091 
	0.0857 
	
	13 
	hsa-miR-663b
	68.3507 
	0.0113 
	0.2020 
	

	14
	hsa-miR-664-3p
	330.7587 
	0.0161 
	0.1380 
	
	14 
	hsa-miR-664-3p
	535.9384 
	0.0180 
	0.2180 
	

	15
	hsa-miR-744-3p
	24.9255 
	0.0360 
	0.2450 
	
	15 
	hsa-miR-744-3p
	39.3831 
	0.0089 
	0.1800 
	

	16
	hsa-let-7b-5p
	3.3710 
	0.0024 
	0.0231 
	
	16 
	hsa-miR-125a-5p
	3.5952 
	0.0494 
	0.3950 
	

	17
	hsa-miR-106a-5p
	13.7051 
	0.0000 
	0.0007 
	
	17 
	hsa-miR-200c-3p
	3.9759 
	0.0493 
	0.3950 
	

	18
	hsa-miR-126-3p
	18.5242 
	0.0001 
	0.0012 
	
	18 
	hsa-miR-26a-1-3p
	12.5949 
	0.0375 
	0.3520 
	

	19
	hsa-miR-1274a(16)
	21.3083 
	0.0332 
	0.2320 
	
	19 
	hsa-miR-34a-3p
	23.3475 
	0.0440 
	0.3820 
	

	20
	hsa-miR-1274b(16)
	51.6244 
	0.0020 
	0.0207 
	
	20 
	hsa-miR-361-3p
	13.2089 
	0.0453 
	0.3820 
	

	21
	hsa-miR-146a-5p
	16.6110 
	0.0000 
	0.0009 
	
	21 
	hsa-miR-424-3p
	21.7546 
	0.0393 
	0.3520 
	

	22
	hsa-miR-146b-5p
	5.2859 
	0.0002 
	0.0024 
	
	22 
	hsa-miR-550a-3p
	4.9877 
	0.0377 
	0.3520 
	

	23
	hsa-miR-150-5p
	16.0432 
	0.0000 
	0.0010 
	
	23 
	hsa-miR-584-5p
	42.7748 
	0.0126 
	0.2040 
	

	24
	hsa-miR-151a-3p
	7.9726 
	0.0412 
	0.2740 
	
	24 
	hsa-miR-625-3p
	6.3926 
	0.0393 
	0.3520 
	

	25
	hsa-miR-16-5p
	23.3606 
	0.0001 
	0.0013 
	
	
	
	
	
	
	

	26
	hsa-miR-17-5p
	15.8462 
	0.0000 
	0.0007 
	
	
	
	
	
	
	

	27
	hsa-miR-186-5p
	6.6952 
	0.0000 
	0.0007 
	
	
	
	
	
	
	

	28
	hsa-miR-191-5p
	23.3606 
	0.0001 
	0.0013 
	
	
	
	
	
	
	

	29
	hsa-miR-19b-3p
	6.7681 
	0.0000 
	0.0007 
	
	
	
	
	
	
	

	30
	hsa-miR-20a-5p
	5.8955 
	0.0004 
	0.0044 
	
	
	
	
	
	
	

	31
	hsa-miR-222-3p
	11.2649 
	0.0000 
	0.0007 
	
	
	
	
	
	
	

	32
	hsa-miR-223-3p
	23.0684 
	0.0001 
	0.0013 
	
	
	
	
	
	
	

	33
	hsa-miR-24-3p
	11.8438 
	0.0001 
	0.0017 
	
	
	
	
	
	
	

	34
	hsa-miR-296-5p
	0.0508 
	0.0485 
	0.2960 
	
	
	
	
	
	
	

	35
	hsa-miR-320a
	12.1447 
	0.0000 
	0.0009 
	
	
	
	
	
	
	

	36
	hsa-miR-451a
	4.0428 
	0.0000 
	0.0007 
	
	
	
	
	
	
	

	37
	hsa-miR-454-3p
	4.3927 
	0.0000 
	0.0007 
	
	
	
	
	
	
	

	38
	hsa-miR-484
	9.5499 
	0.0001 
	0.0017 
	
	
	
	
	
	
	

	39
	hsa-miR-574-3p
	3.0609 
	0.0248 
	0.1810 
	
	
	
	
	
	
	

	40
	hsa-miR-720
	19.0498 
	0.0002 
	0.0024 
	
	
	
	
	
	
	

	41
	hsa-miR-92a-3p
	4.1384 
	0.0002 
	0.0027 
	
	
	
	
	
	
	


Supplemental Table 3. MiRNAs dysregulated in the plasma of patients with pancreatic cancer vs. those with chronic pancreatitis based on microarray analysis. 
	
	U6 (Pancreatic cancer vs. chronic pancreatitis)
	
	
	MiR-16 (Pancreatic cancer vs. chronic pancreatitis)

	No.
	MiRNA ID
	Fold-change
	p-value
	FDR
	
	No.
	MiRNA ID
	Fold-change
	p-value
	FDR
	

	1
	hsa-miR-1233
	33.9129 
	0.0134 
	0.1060 
	
	1
	hsa-miR-1233
	51.2915 
	0.0068 
	0.1480 
	

	2
	hsa-miR-127-3p
	0.0069 
	0.0047 
	0.0846 
	
	2
	hsa-miR-127-3p
	0.0586 
	0.0476 
	0.3500 
	

	3
	hsa-miR-15b-3p
	71.7521 
	0.0283 
	0.1280 
	　
	3
	hsa-miR-15b-3p
	108.5212 
	0.0242 
	0.2740 
	　

	4
	hsa-miR-19a-3p
	0.0988 
	0.0140 
	0.1060 
	
	4
	hsa-miR-19a-3p
	0.1127 
	0.0084 
	0.1480 
	

	5
	hsa-miR-26a-1-3p
	8.9849 
	0.0432 
	0.1320 
	
	5
	hsa-miR-26a-1-3p
	13.5891 
	0.0390 
	0.3270 
	

	6
	hsa-miR-296-5p
	0.0014 
	0.0009 
	0.0629 
	
	6
	hsa-miR-296-5p
	0.0166 
	0.0018 
	0.0800 
	

	7
	hsa-miR-335-3p
	47.2915 
	0.0037 
	0.0846 
	
	7
	hsa-miR-335-3p
	71.5261 
	0.0024 
	0.0948 
	

	8
	hsa-miR-339-5p
	0.0040 
	0.0019 
	0.0662 
	
	8
	hsa-miR-339-5p
	0.0374 
	0.0378 
	0.3270 
	

	9
	hsa-miR-361-3p
	11.4286 
	0.0115 
	0.1060 
	
	9
	hsa-miR-361-3p
	17.2852 
	0.0130 
	0.1950 
	

	10
	hsa-miR-378a-5p
	0.0645 
	0.0237 
	0.1220 
	
	10
	hsa-miR-378a-5p
	0.0976 
	0.0434 
	0.3270 
	

	11
	hsa-miR-454-5p
	5.4282 
	0.0432 
	0.1320 
	
	11
	hsa-miR-454-5p
	8.2099 
	0.0428 
	0.3270 
	

	12
	hsa-miR-545-3p
	0.0025 
	0.0010 
	0.0629 
	
	12
	hsa-miR-545-3p
	0.0294 
	0.0055 
	0.1480 
	

	13
	hsa-miR-579
	0.0066 
	0.0036 
	0.0846 
	
	13
	hsa-miR-579
	0.0768 
	0.0434 
	0.3270 
	

	14
	hsa-miR-584-5p
	27.4813 
	0.0203 
	0.1120 
	
	14
	hsa-miR-584-5p
	41.5642 
	0.0193 
	0.2350 
	

	15
	hsa-miR-589-3p
	24.5613 
	0.0052 
	0.0846 
	
	15
	hsa-miR-589-3p
	37.1477 
	0.0054 
	0.1480 
	

	16
	hsa-miR-629-5p
	0.0058 
	0.0010 
	0.0629 
	
	16
	hsa-miR-629-5p
	0.0673 
	0.0393 
	0.3270 
	

	17
	hsa-miR-645
	0.0299 
	0.0168 
	0.1060 
	
	17
	hsa-miR-645
	0.0452 
	0.0243 
	0.2740 
	

	18
	hsa-miR-7-5p
	0.0663 
	0.0171 
	0.1060 
	
	18
	hsa-miR-7-5p
	0.1003 
	0.0378 
	0.3270 
	

	19
	hsa-miR-938
	7.2017 
	0.0130 
	0.1060 
	
	19
	hsa-miR-938
	10.8923 
	0.0082 
	0.1480 
	

	20
	hsa-let-7c
	
	0.1005 
	0.0422 
	0.1320 
	
	20
	hsa-miR-1247-5p
	19.7087 
	0.0369 
	0.3270 
	

	21
	hsa-miR-101-3p
	0.0238 
	0.0010 
	0.0629 
	
	21
	hsa-miR-146b-5p
	3.3975 
	0.0316 
	0.3220 
	

	22
	hsa-miR-103a-3p
	0.1123 
	0.0365 
	0.1310 
	
	22
	hsa-miR-182-5p
	10.3107 
	0.0171 
	0.2320 
	

	23
	hsa-miR-10a-5p
	0.0726 
	0.0056 
	0.0869 
	
	23
	hsa-miR-454-3p
	3.2122 
	0.0077 
	0.1480 
	

	24
	hsa-miR-125b-5p
	0.0102 
	0.0220 
	0.1170 
	
	24
	hsa-miR-489
	23.2067 
	0.0176 
	0.2320 
	

	25
	hsa-miR-1274b(16)
	3.2581 
	0.0327 
	0.1310 
	
	25
	hsa-miR-616-3p
	51.2336 
	0.0003 
	0.0758 
	

	26
	hsa-miR-130a-3p
	0.0116 
	0.0039 
	0.0846 
	
	26
	hsa-miR-628-3p
	4.5241 
	0.0313 
	0.3220 
	

	27
	hsa-miR-133b
	0.0354 
	0.0403 
	0.1320 
	
	
	
	
	
	
	

	28
	hsa-miR-139-3p
	0.0227 
	0.0316 
	0.1310 
	
	
	
	
	
	
	

	29
	hsa-miR-140-3p
	0.0767 
	0.0024 
	0.0662 
	
	
	
	
	
	
	

	30
	hsa-miR-142-5p
	0.0260 
	0.0023 
	0.0662 
	
	
	
	
	
	
	

	31
	hsa-miR-143-3p
	0.0748 
	0.0146 
	0.1060 
	
	
	
	
	
	
	

	32
	hsa-miR-145-5p
	0.1036 
	0.0343 
	0.1310 
	
	
	
	
	
	
	

	33
	hsa-miR-148a-3p
	0.0407 
	0.0092 
	0.0943 
	
	
	
	
	
	
	

	34
	hsa-miR-148b-3p
	0.0410 
	0.0271 
	0.1260 
	
	
	
	
	
	
	

	35
	hsa-miR-152
	0.0290 
	0.0385 
	0.1320 
	
	
	
	
	
	
	

	36
	hsa-miR-15b-5p
	0.0881 
	0.0083 
	0.0897 
	
	
	
	
	
	
	

	37
	hsa-miR-181a-5p
	0.0499 
	0.0047 
	0.0846 
	
	
	
	
	
	
	

	38
	hsa-miR-181c-5p
	0.0268 
	0.0052 
	0.0846 
	
	
	
	
	
	
	

	39
	hsa-miR-185-5p
	0.0479 
	0.0017 
	0.0662 
	
	
	
	
	
	
	

	40
	hsa-miR-18a-5p
	0.0746 
	0.0201 
	0.1120 
	
	
	
	
	
	
	

	41
	hsa-miR-190a
	0.0133 
	0.0260 
	0.1250 
	
	
	
	
	
	
	

	42
	hsa-miR-193a-5p
	0.0116 
	0.0317 
	0.1310 
	
	
	
	
	
	
	

	43
	hsa-miR-194-5p
	0.0402 
	0.0071 
	0.0897 
	
	
	
	
	
	
	

	44
	hsa-miR-195-5p
	0.1155 
	0.0125 
	0.1060 
	
	
	
	
	
	
	

	45
	hsa-miR-204-5p
	0.0321 
	0.0440 
	0.1320 
	
	
	
	
	
	
	

	46
	hsa-miR-210
	0.0836 
	0.0113 
	0.1060 
	
	
	
	
	
	
	

	47
	hsa-miR-215
	0.0551 
	0.0061 
	0.0888 
	
	
	
	
	
	
	

	48
	hsa-miR-218-5p
	0.0679 
	0.0411 
	0.1320 
	
	
	
	
	
	
	

	49
	hsa-miR-221-3p
	0.0212 
	0.0429 
	0.1320 
	
	
	
	
	
	
	

	50
	hsa-miR-224-5p
	0.0240 
	0.0301 
	0.1310 
	
	
	
	
	
	
	

	51
	hsa-miR-25-3p
	0.1029 
	0.0169 
	0.1060 
	
	
	
	
	
	
	

	52
	hsa-miR-27a-3p
	0.0400 
	0.0152 
	0.1060 
	
	
	
	
	
	
	

	53
	hsa-miR-29b-3p
	0.0257 
	0.0156 
	0.1060 
	
	
	
	
	
	
	

	54
	hsa-miR-301a-3p
	0.0553 
	0.0023 
	0.0662 
	
	
	
	
	
	
	

	55
	hsa-miR-31-5p
	0.0163 
	0.0386 
	0.1320 
	
	
	
	
	
	
	

	56
	hsa-miR-323a-3p
	0.0216 
	0.0208 
	0.1120 
	
	
	
	
	
	
	

	57
	hsa-miR-324-3p
	0.0814 
	0.0117 
	0.1060 
	
	
	
	
	
	
	

	58
	hsa-miR-324-5p
	0.0063 
	0.0098 
	0.0976 
	
	
	
	
	
	
	

	59
	hsa-miR-328
	0.0314 
	0.0076 
	0.0897 
	
	
	
	
	
	
	

	60
	hsa-miR-330-3p
	0.1068 
	0.0476 
	0.1380 
	
	
	
	
	
	
	

	61
	hsa-miR-331-3p
	0.1214 
	0.0248 
	0.1230 
	
	
	
	
	
	
	

	62
	hsa-miR-335-5p
	0.0313 
	0.0023 
	0.0662 
	
	
	
	
	
	
	

	63
	hsa-miR-338-3p
	0.0199 
	0.0389 
	0.1320 
	
	
	
	
	
	
	

	64
	hsa-miR-340-5p
	0.0821 
	0.0352 
	0.1310 
	
	
	
	
	
	
	

	65
	hsa-miR-34a-5p
	0.0167 
	0.0460 
	0.1350 
	
	
	
	
	
	
	

	66
	hsa-miR-361-5p
	0.0047 
	0.0142 
	0.1060 
	
	
	
	
	
	
	

	67
	hsa-miR-374a-5p
	0.1164 
	0.0084 
	0.0897 
	
	
	
	
	
	
	

	68
	hsa-miR-375
	0.0164 
	0.0166 
	0.1060 
	
	
	
	
	
	
	

	69
	hsa-miR-376a-3p
	0.0129 
	0.0370 
	0.1310 
	
	
	
	
	
	
	

	70
	hsa-miR-376c
	0.0603 
	0.0168 
	0.1060 
	
	
	
	
	
	
	

	71
	hsa-miR-422a
	0.0082 
	0.0066 
	0.0897 
	
	
	
	
	
	
	

	72
	hsa-miR-423-5p
	0.0555 
	0.0050 
	0.0846 
	
	
	
	
	
	
	

	73
	hsa-miR-425-5p
	0.1155 
	0.0184 
	0.1090 
	
	
	
	
	
	
	

	74
	hsa-miR-485-3p
	0.0295 
	0.0494 
	0.1410 
	
	
	
	
	
	
	

	75
	hsa-miR-491-5p
	0.0189 
	0.0248 
	0.1230 
	
	
	
	
	
	
	

	76
	hsa-miR-500a-5p
	0.0367 
	0.0197 
	0.1120 
	
	
	
	
	
	
	

	77
	hsa-miR-502-5p
	0.0043 
	0.0127 
	0.1060 
	
	
	
	
	
	
	

	78
	hsa-miR-512-3p
	0.0314 
	0.0331 
	0.1310 
	
	
	
	
	
	
	

	79
	hsa-miR-532-3p
	0.0423 
	0.0080 
	0.0897 
	
	
	
	
	
	
	

	80
	hsa-miR-532-5p
	0.0481 
	0.0077 
	0.0897 
	
	
	
	
	
	
	

	81
	hsa-miR-576-3p
	0.0188 
	0.0264 
	0.1250 
	
	
	
	
	
	
	

	82
	hsa-miR-598
	0.0320 
	0.0446 
	0.1320 
	
	
	
	
	
	
	

	83
	hsa-miR-601
	0.0677 
	0.0231 
	0.1210 
	
	
	
	
	
	
	

	84
	hsa-miR-625-5p
	0.0737 
	0.0351 
	0.1310 
	
	
	
	
	
	
	

	85
	hsa-miR-636
	0.0227 
	0.0010 
	0.0629 
	
	
	
	
	
	
	

	86
	hsa-miR-660-5p
	0.0968 
	0.0167 
	0.1060 
	
	
	
	
	
	
	

	87
	hsa-miR-671-3p
	0.0088 
	0.0402 
	0.1320 
	
	
	
	
	
	
	

	88
	hsa-miR-720
	3.2456 
	0.0183 
	0.1090 
	
	
	
	
	
	
	

	89
	hsa-miR-744-5p
	0.0821 
	0.0081 
	0.0897 
	
	
	
	
	
	
	

	90
	hsa-miR-886-3p(15)
	0.0122 
	0.0363 
	0.1310 
	
	
	
	
	
	
	

	91
	hsa-miR-886-5p(15)
	0.1208 
	0.0352 
	0.1310 
	
	
	
	
	
	
	

	92
	hsa-miR-889
	0.0559 
	0.0434 
	0.1320 
	
	
	
	
	
	
	

	93
	hsa-miR-9-5p
	0.0318 
	0.0387 
	0.1320 
	
	
	
	
	
	
	

	94
	hsa-miR-99b-5p
	0.0100 
	0.0311 
	0.1310 
	
	
	
	
	
	
	


Supplemental Table 4. Comparison of the diagnostic values of the miRNAs with CA19-9.
	Group
	MiRNA ID
	AUC1 (miRNA)
	AUC2
(CA19-9)
	SE1
(MiRNA)
	SE2
(CA19-9)
	Z value
	P value

	Pancreatic cancer 
vs.
 Healthy volunteers
	MiR-486-5p
	0.861
	0.879
	0.024
	0.0248
	0.5216
	0.6020

	
	MiR-126-3p
	0.618
	0.879
	0.0414
	0.0248
	5.4082
	<0.0001

	
	MiR-938
	0.693
	0.879
	0.0396
	0.0248
	3.9808
	<0.0001

	Pancreatic cancer
 vs. 
Chronic pancreatitis
	MiR-486-5p
	0.706
	0.772
	0.0395
	0.0383
	1.1996
	0.2303

	
	MiR-938
	0.754
	0.772
	0.038
	0.0383
	0.3336
	0.7387

	
	MiR-126-3p
	0.612
	0.772
	0.0425
	0.0383
	2.7966
	0.0052

	
	MiR-19b-3p
	0.585
	0.772
	0.0409
	0.0383
	3.3373
	<0.0001

	
	MiR-26b-3p
	0.57
	0.772
	0.0413
	0.0383
	3.5863
	0.0003

	
	MiR-663b
	0.607
	0.772
	0.0451
	0.0383
	2.7887
	0.0053

	Pancreatic cancer 
vs.
 PNET
	MiR-126-3p
	0.641
	0.892
	0.0534
	0.0265
	4.2104
	<0.0001

	
	MiR-938
	0.66
	0.892
	0.0523
	0.0265
	3.9570
	<0.0001

	
	MiR-19b-3p
	0.638
	0.892
	0.0506
	0.0265
	4.4468
	<0.0001

	
	MiR-26b-3p
	0.639
	0.892
	0.0552
	0.0265
	4.1319
	<0.0001

	Pancreatic cancer 
vs. 
Other pancreatic tumors
	MiR-938
	0.618
	0.827
	0.0432
	0.0296
	3.9910
	<0.0001


