
Plot of PAM scores for 5 body fluids:

MS - menstrual blood
SA - saliva
SE - semen
VS - vaginal secretion
WB - whole blood
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Probe name MS SA SE VS WB 
hsa-let-7a 0 -0.1327 -0.0728 0 0.867
hsa-let-7b 0 -0.3669 0 0 0.8218
hsa-let-7b-star 0 0 0 0 0.1093
hsa-let-7d 0 -0.0538 0 -0.1608 0.7504
hsa-let-7f 0 -0.6504 0 -0.1567 1.5056
hsa-let-7g 0 -0.5688 0 -0.1101 1.3135
hsa-let-7i 0 -0.5846 -0.2844 0 1.1275
hsa-miR-1 0 0.1826 0 0 0
hsa-miR-101 0 -0.0854 -0.3522 -0.1941 1.03
hsa-miR-103 0 -0.6752 0 0 1.3978
hsa-miR-106a 0 -1.2333 0 -0.5426 1.8162
hsa-miR-106b 0.487 -0.8559 -1.3011 -0.2781 1.8029
hsa-miR-106b-star 0 0 0 -0.1689 0
hsa-miR-107 0 -0.1993 0 0 0.731
hsa-miR-10a 0 0 0.7329 0 -0.4133
hsa-miR-10a-star 0 0.0411 0 0 0
hsa-miR-124 0 0 0.2185 0 -0.5088
hsa-miR-124-star 0 0.0802 0 0 0
hsa-miR-125b 0 0 0.1017 0 0
hsa-miR-125b-1-star 0 0 0.6741 0 -0.3679
hsa-miR-126-star 0 -0.0914 0 0 0.5855
hsa-miR-130a 0 -0.7137 0 -0.1729 1.4121
hsa-miR-130b 0 0 0 0 0.06
hsa-miR-130b-star 0 0 -0.1392 0 0
hsa-miR-133b 0 0 0.6292 0 -0.0474
hsa-miR-135a 0 0 0.7369 0 0
hsa-miR-135a-star 0 0 -0.2337 0 0
hsa-miR-135b 0 0 0.4637 0 0
hsa-miR-135b-star 0 0 0 0 0.251
hsa-miR-138 0 0 -0.5606 0 0
hsa-miR-138-2-star 0.2964 0 0 0 0
hsa-miR-140-3p 0 -0.1216 -0.3977 -0.1446 0.9815
hsa-miR-141 0 0 0.4814 0 -0.4562
hsa-miR-141-star 0 0 0 0 -0.0995
hsa-miR-142-3p 0 0 -0.2115 0 0.3043
hsa-miR-142-5p 0 -0.1255 -1.4831 0 0.8439
hsa-miR-143-star 0 0 -0.1912 0 0
hsa-miR-144 2.6282 -1.825 -1.2798 -1.4743 2.2889
hsa-miR-144-star 1.7617 -2.0503 -1.5058 -1.6117 3.129
hsa-miR-145-star 0 0 0.6339 0 0
hsa-miR-146a 0 -0.1669 0.0704 0 0.0666
hsa-miR-146b-5p 0 0 0 0 0.022
hsa-miR-147b 0 0 0 0 -0.1612
hsa-miR-148b 0 0 0 -0.0276 0
hsa-miR-148b-star 0.0915 0 0 0 0
hsa-miR-151-3p 0 0 0.1682 0 -0.1988
hsa-miR-151-5p 0 -0.5956 0 0 0.9438
hsa-miR-154 0 0 0 0 0.0918
hsa-miR-155 0 0.4189 0 0 -0.0158
hsa-miR-15a 0 0 -0.2459 -0.2323 0.8408
hsa-miR-15b 0.2822 0 -0.6913 -0.9362 0.9692
hsa-miR-16 0 -0.2479 0 -0.0355 0.6969
hsa-miR-16-2-star 0 0 -0.0937 0 0
hsa-miR-17 0.0534 -0.9932 0 -0.4418 1.4258
hsa-miR-181a 0 -0.1954 0 0 0.7174
hsa-miR-182 0 -0.6954 -0.0611 -0.5895 1.716
hsa-miR-183 0 0 -0.4123 0 0.0359
hsa-miR-184 -0.0696 0.647 0 0 -0.0442
hsa-miR-185 0 -0.2485 -1.0375 -0.4401 1.5372
hsa-miR-185-star 0.7025 0 0 0 0

PAM scores:

MicroRNA markers for forensic body fluid identification obtained from microarray screening and quantitative RT-PCR confirmation 
Dmitry Zubakov1, Anton W.M. Boersma2, Ying Choi1, Patricia F. van Kuijk2, Erik A.C. Wiemer2, and Manfred Kayser1* 
1 Department of Forensic Molecular Biology, Erasmus University Medical Center Rotterdam, The Netherlands 
2 Department of Medical Oncology, Josephine Nefkens Institute, Erasmus University Medical Center Rotterdam, The Netherlands 
*Corresponding author: m.kayser@erasmusmc.nl



hsa-miR-186 0 0 0 0 0.1016
hsa-miR-187 0 0 0.4214 0 -0.0325
hsa-miR-18a 0 0 -2.2866 -0.9955 1.3876
hsa-miR-18b 0 -0.6899 -1.402 -0.8542 2.2646
hsa-miR-18b-star 0 0 1.0102 0 0
hsa-miR-190 0 -0.5244 0 -0.0887 1.2427
hsa-miR-191 0 -0.5096 0 -0.4911 1.177
hsa-miR-193a-3p 0 0 0.1364 0 -0.248
hsa-miR-193a-5p 0 0 0 0.2687 -0.6394
hsa-miR-193b 0 0 0 0.2453 -0.418
hsa-miR-193b-star 0 0 0 0.4884 -0.4873
hsa-miR-194 0 0 -0.4812 0 0.387
hsa-miR-194-star 0.0509 0 0 0 0
hsa-miR-195-star 0 0 -0.5745 0 0
hsa-miR-196b 0 0 0.152 0 0
hsa-miR-197 0 0 -0.6312 0 0
hsa-miR-198 0 0 0.2652 0 -0.3749
hsa-miR-19a 0 -0.7028 -0.1627 -0.2977 1.6685
hsa-miR-19b 0 -0.6592 0 -0.3965 1.3307
hsa-miR-200a 0 0 0.1949 0 0
hsa-miR-200b 0 0 0.5758 0 0
hsa-miR-200b-star 0 0.0409 0 0 -0.0367
hsa-miR-200c 0 0 0.4151 0 -0.3802
hsa-miR-202 0 0 0 0 0.1981
hsa-miR-202-star 0 0 0.0584 0 0
hsa-miR-203 -0.1848 0.0501 0 0.8252 -0.194
hsa-miR-205 0 0.0306 0 0 -0.1779
hsa-miR-206 0 0 -0.1643 0 0
hsa-miR-208a 0 0 0 0.2232 -0.2296
hsa-miR-208b -0.0333 1.1043 0 0 -0.35
hsa-miR-20a 0 -0.6141 -0.64 -0.7016 2.0441
hsa-miR-20b 0 -0.9835 0 0 1.5254
hsa-miR-21 0 -0.1797 0 0 0.0048
hsa-miR-210 0 0 0 0 0.1751
hsa-miR-216b 0 0 0 0 -0.1455
hsa-miR-22 0 -0.6154 0 0 0.5835
hsa-miR-220b 0 0 -0.3129 0 0.0774
hsa-miR-223-star 0 0 0.2775 0 -0.0286
hsa-miR-224 0 0 0.2817 0 -0.0688
hsa-miR-22-star 0 0.3943 -0.183 0 0
hsa-miR-23a 0 0.0382 -0.1148 0 0
hsa-miR-23a-star 0 0 -0.6557 0 0
hsa-miR-24-1-star 0 0 -0.0634 0 0
hsa-miR-25 0 -0.6597 -0.4821 -0.9046 1.7907
hsa-miR-26a 0 -0.2775 0 0 0.6792
hsa-miR-26b -0.0112 -0.2054 0 0 0.7748
hsa-miR-27a 0 0 -0.101 0 0
hsa-miR-28-5p 0 -0.5187 0 0 0.9023
hsa-miR-296-5p 0 0 1.2213 0.54 -1.2231
hsa-miR-297 0 0 -0.3591 0 0
hsa-miR-299-3p 0 -0.0225 0.0531 0 0
hsa-miR-29a 0 -0.0382 0 0 0
hsa-miR-29b 0 0 0 0 0.1711
hsa-miR-29b-1-star 0 0 -0.2252 0 0
hsa-miR-29c 0 -0.2675 0 0 0.1714
hsa-miR-29c-star 0 0 0.4878 0 0
hsa-miR-300 0 0 0 0 0.1962
hsa-miR-302c-star 0 0.3176 0 0.1784 -0.5872
hsa-miR-30a 0 -0.6034 0 0 0.563
hsa-miR-30b 0 -0.525 0 0 1.2106
hsa-miR-30c 0 -0.3405 0 0 0.849
hsa-miR-30c-1-star 0 0 0.367 0.2008 -0.1035
hsa-miR-30c-2-star 0 0 0 0 0.2586
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hsa-miR-30d 0 -0.3896 0.2686 0 0.0484
hsa-miR-30e 0 -0.4155 0 0 0.8719
hsa-miR-320 0 -0.9138 0 0 1.0142
hsa-miR-324-3p 0 0 1.1056 0.2404 -0.3682
hsa-miR-324-5p 0 -0.2759 0 0 0.7145
hsa-miR-325 0 0 -0.1607 0 0
hsa-miR-326 0 -0.4653 0 0 0.0382
hsa-miR-32-star 0 0 -0.41 0 0.1061
hsa-miR-330-5p 0 0.4978 -1.076 0 0
hsa-miR-331-3p 0 0 -0.1496 0 0
hsa-miR-338-5p 0 0 -0.4879 0 0
hsa-miR-339-5p 0 0 0 -0.3003 0.3693
hsa-miR-340 -0.0417 0 0 0 -0.0182
hsa-miR-342-5p 0 0.5043 -1.0558 0 0
hsa-miR-34a 0 0 -0.5451 0 0
hsa-miR-34b 0 0 -0.3006 0 0.0091
hsa-miR-34b-star 0 0 0.6689 0 0
hsa-miR-361-5p 0 0 0.2735 0 0
hsa-miR-362-5p 0 -0.2717 0 -8.00E-04 0.5549
hsa-miR-363 0 -0.9003 0 -0.3189 0.9356
hsa-miR-363-star 0 0 0.9894 0 0
hsa-miR-367 0 0 0.4978 0 -0.4029
hsa-miR-369-5p 0 0 0.2005 0 -0.134
hsa-miR-371-5p 0 -0.0215 0 0 0.0217
hsa-miR-373-star 0 0 0 0.1489 0
hsa-miR-374a 0 -0.3419 0 -0.0671 1.232
hsa-miR-374b 0 -0.0122 0 0 0.3154
hsa-miR-374b-star 0 0.0067 0 0 0
hsa-miR-377-star 0 0 -0.7318 0 0
hsa-miR-379 0 0 0.6997 0 -0.3088
hsa-miR-381 0 0.1419 0 0 0
hsa-miR-383 0 0 0.5992 0 -0.4129
hsa-miR-410 0 0.3309 0 0 -0.1761
hsa-miR-422a 0 0 -0.0669 0 0
hsa-miR-423-3p 0 -0.0406 0 0 0
hsa-miR-423-5p 0 0 0.0158 0 0
hsa-miR-424 0 0.0138 0 0 0
hsa-miR-424-star 0 0 -0.4648 0.1287 0
hsa-miR-425 0 -0.4991 0 0 1.0437
hsa-miR-451 1.3066 -0.6222 -0.6678 -0.771 1.0891
hsa-miR-452 0 0.0822 0 0 -0.1225
hsa-miR-455-3p 0 0 0.2372 0 -0.3518
hsa-miR-483-3p 0.0275 0 -0.0828 0 0
hsa-miR-484 0 -0.311 0 0 0.5283
hsa-miR-485-3p 0 0 -0.2302 0 0
hsa-miR-485-5p 0.3217 0 -0.2983 0 0
hsa-miR-486-5p 0.2059 -1.3651 0 -0.3769 1.603
hsa-miR-487b 0 0 0.0733 0 -0.2122
hsa-miR-488 -0.1361 0.6036 0 0 0
hsa-miR-490-5p 0.2561 0 0 0 -0.0582
hsa-miR-491-3p 0 -0.4466 0.6371 0 0
hsa-miR-492 0 0 -0.5696 0.2679 0
hsa-miR-493 0 0 0 0 0.1785
hsa-miR-493-star 0 0 0 -0.0066 0.1031
hsa-miR-498 0 0.2156 0.0893 0 -0.7827
hsa-miR-499-3p 0 0 0 0 -0.0089
hsa-miR-500 0 0 -0.1115 0 0
hsa-miR-500-star 0 -0.0849 0 0 0
hsa-miR-501-3p 0 0 0.2941 0 -0.1425
hsa-miR-502-3p 0 -0.2312 0 0 0.3729
hsa-miR-503 0 0 0 0 0.1415
hsa-miR-506 0 0 0.3487 0 -0.0607
hsa-miR-507 0 0 0.6879 0 -0.4553

MicroRNA markers for forensic body fluid identification obtained from microarray screening and quantitative RT-PCR confirmation 
Dmitry Zubakov1, Anton W.M. Boersma2, Ying Choi1, Patricia F. van Kuijk2, Erik A.C. Wiemer2, and Manfred Kayser1* 
1 Department of Forensic Molecular Biology, Erasmus University Medical Center Rotterdam, The Netherlands 
2 Department of Medical Oncology, Josephine Nefkens Institute, Erasmus University Medical Center Rotterdam, The Netherlands 
*Corresponding author: m.kayser@erasmusmc.nl



hsa-miR-508-3p 0 0 0.4953 0 -0.3719
hsa-miR-509-3-5p 0 0 0.6971 0 -0.0838
hsa-miR-509-3p 0 0 0.6571 0 -0.318
hsa-miR-513a-5p 0 0 0 -0.3803 0.6288
hsa-miR-518a-3p 0.1202 0 -0.6048 0 0
hsa-miR-518a-5p; hsa-miR-527-0.302 0.1228 0.1998 0 -0.3639
hsa-miR-518b 0 0 0 0 -0.0677
hsa-miR-518c-star 0 0.925 0 0 -0.6304
hsa-miR-518f 0 0 0 0 -0.0399
hsa-miR-518f-star 0 0.2877 0 0 0
hsa-miR-519c-5p; hsa-miR-519b-5p; hsa-miR-523-star;hsa-miR-518e-star; hsa-miR-522-star; hsa-miR-519a-star-0.5008 1.3106 0 0 -0.9441
hsa-miR-519d 0 0 -0.2222 0 0
hsa-miR-519e 0 0 -0.1526 0 0
hsa-miR-519e-star 0 0 0 0 -0.1978
hsa-miR-520d-5p 0 0 0.8895 0.2786 -0.219
hsa-miR-524-3p 0 0 0.6611 0 -0.0755
hsa-miR-524-5p -0.023 0.8731 0 0 0
hsa-miR-525-3p 0 0 -0.7056 0 0
hsa-miR-525-5p 0 0.163 0 0 -0.5485
hsa-miR-526a; hsa-miR-520c-5p; hsa-miR-518d-5p-0.2318 0.9783 0 0 -0.0197
hsa-miR-526b 0 0.512 0 0 0
hsa-miR-541 0.114 0 0 0 0
hsa-miR-542-3p 0 0 0.8507 0 0
hsa-miR-548a-5p 0 0 0 0.024 -0.239
hsa-miR-548b-3p 0 0 0.4959 0 0
hsa-miR-548b-5p 0 0 -0.0282 0.4837 0
hsa-miR-549 0 0.1032 -0.4813 0 0
hsa-miR-550 0 0 -0.0705 0 0
hsa-miR-551b 0 -0.0788 0 -0.0773 0.7198
hsa-miR-551b-star 0 0.1168 -0.8853 0 0
hsa-miR-553 0 0.2925 0 0 0
hsa-miR-555 0 0 0 0 -0.15
hsa-miR-558 0 0 0 0.2074 -0.1978
hsa-miR-571 0 0 0.1633 0 0
hsa-miR-574-5p 0.0541 0 -0.5396 0 0
hsa-miR-575 0 0 -0.4754 0.4216 0
hsa-miR-578 0 0 0.3392 0 -0.3157
hsa-miR-580 0 0 0.2442 0 -0.48
hsa-miR-583 0 0.5723 0 0 -0.4194
hsa-miR-584 0 0 -0.2659 0 0
hsa-miR-585 0 0 0 0 -0.037
hsa-miR-589-star 0 0 0 0 -0.2195
hsa-miR-593-star -0.0775 0 0 0 0
hsa-miR-595 0 0 -0.1179 0 0
hsa-miR-596 0 0 -0.729 0 0
hsa-miR-600 0 0 0.1001 0 -0.4656
hsa-miR-602 0 0 0.3313 0.3469 -0.6223
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hsa-miR-605 0 0 0.0967 0 0
hsa-miR-612 0 0 0.0038 0 0
hsa-miR-615-3p 0.083 0 -0.5967 0 0
hsa-miR-615-5p 0 0 0.6657 0 0
hsa-miR-617 0 0 0 0.7941 -0.1271
hsa-miR-620 -0.0015 0.3192 -0.7308 0.3439 0
hsa-miR-622 0 0 0.3329 0 0
hsa-miR-623 0 0 0 0 -0.3492
hsa-miR-625 0 0.5599 0 0 -0.232
hsa-miR-625-star 0 0 0.3114 0 -0.153
hsa-miR-627 0 0.0398 0 0 0
hsa-miR-628-3p 0 0 0 -0.1666 0.0262
hsa-miR-630 0 0 0.7597 0 -0.3197
hsa-miR-634 0 -0.2474 0 0 0.1896
hsa-miR-635 0 0 0.7293 0 -0.4336
hsa-miR-638 0 0 0.5285 0.3711 -0.7827
hsa-miR-640 0 0 0.3513 0 0
hsa-miR-642 0 -0.2275 0 0 0.1702
hsa-miR-647 0 0 -1.0032 0 0.0885
hsa-miR-652 0 -0.6054 -0.3424 -0.2131 1.449
hsa-miR-656 0 -0.1005 0.6781 0 0
hsa-miR-660 0 -0.2552 0.4835 0 0.0438
hsa-miR-662 0 0.015 0 0 0
hsa-miR-665 0 0 0.2738 0 0
hsa-miR-671-5p 0 0.0724 0 0.2812 -0.1996
hsa-miR-675 0 0 0.6062 0.2423 -0.1936
hsa-miR-744 0 0 0 0 0.1716
hsa-miR-766 0 -0.1692 0 0 0
hsa-miR-767-3p 0 0 0.1613 0 0
hsa-miR-767-5p 0 0 0.7183 0 -0.0922
hsa-miR-768-3p 0 0 -0.4311 0 0.2695
hsa-miR-802 0 0 0 0 -0.2097
hsa-miR-874 0 0 1.2588 0.5442 -0.7019
hsa-miR-877 0 0 0 0 -0.0808
hsa-miR-877-star 0 0 0.2041 0 0
hsa-miR-885-3p 0 0 -0.2166 0 0
hsa-miR-885-5p 0 0 -0.6101 0 0
hsa-miR-886-3p 0 -0.2213 0.5441 0 0
hsa-miR-886-5p 0 -0.1288 0.7541 0 0
hsa-miR-890 0 0 0.744 0 0
hsa-miR-891a -0.0494 0 0 0.7353 -0.0698
hsa-miR-892b 0 0 0.2205 0 0
hsa-miR-923 0 0 0 0 -0.3107
hsa-miR-92a 0 -0.2338 0 -0.3002 0.8446
hsa-miR-92b 0 -0.0349 0 0 0.4718
hsa-miR-93 0 -0.7524 -0.5657 -0.5505 1.8579
hsa-miR-933 0 0 1.5589 0.0088 -0.5781
hsa-miR-934 0 0.1319 0 0 0
hsa-miR-936 0 0 -0.3949 0 0
hsa-miR-938 0 0 -0.1057 0 0
hsa-miR-939 0 0 0 0 0.0126
hsa-miR-940 0 0 1.033 0.3962 -0.4327
hsa-miR-940 0 0 0.7456 0.1481 -0.3162
hsa-miR-943 0 -0.0297 1.828 0.083 -0.7699
hsa-miR-944 0 0.2292 -0.8407 0 0
hsa-miR-96 0 0 0 -0.0187 0.0702
hsa-miR-98 0 0 0 0 0.2809
hsa-miR-99a-star 0 0 0.5362 0 0
hsa-miR-99b-star 0 0 -0.588 0 0
hsa-miR-9-star -0.593 1.0352 -0.0654 1.0209 -0.8156
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