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Supplementary Figure S1. Benchmark results of Strong-evidence variants for different samples. Recall,
precision and F-score in the identification of Strong-evidence variants with the integrated approach for
NA12878 (A), HG00171 (B), HG00378 (C) and NA20509 (D) considering genotype (GT) and allele (AL)
match.
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Supplementary Figure S2. Benchmark results of DNA-only variants for different samples. Recall,
precision and F-score in the identification of DNA-only variants with the integrated approach for NA12878
(A), HG00171 (B), HG00378 (C) and NA20509 (D) considering genotype (GT) and allele (AL) match.
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Supplementary Figure S3. Benchmark results of RNA-only variants for different samples. Recall,
precision and F-score in the identification of RNA-only variants with the integrated approach for NA12878
(A), HG00171 (B), HG00378 (C) and NA20509 (D) considering genotype (GT) and allele (AL) match.



ASE

A NA12878
GT match AL match
DNA RNA DNA RNA DNA+RNA
100~ 100 100~ 100 100 100
87.4
7. 77.7
75-
S s0- £ s50-
7 16.6 16
ol 0o 0
SNP INDEL SNP INDEL SNP INDEL INDEL INDEL
B HG00171
GT match AL match
DNA RNA DNA DNA+RNA
100- 988 100- 96.9
75-
R 50- R s50-
25-
113218 L o
INDEL INDEL SNP INDEL INDEL
c HG00378
GT match AL match
RNA DNA RNA DNA+RNA
100- 98.4 100-
88.5
75-
555
R s50- £ 50-
33.8
25 25.7 4.
15
1.5 g 2.4
_-_ 0-
INDEL INDEL SNP INDEL INDEL INDEL
D NA20509
GT match AL match
DNA RNA DNA RNA DNA+RNA
100- 100 4,
8 s0- £ s50- T
INDEL INDEL SNP INDEL INDEL INDEL

. Recall . Precision . Fscore

Supplementary Figure S4. Benchmark results of ASE variants for different samples. Recall, precision and
F-score in the identification of ASE variants with the integrated approach for NA12878 (A), HG00171 (B),
HGO00378 (C) and NA20509 (D) considering genotype (GT) and allele (AL) match.
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Supplementary Figure S5. Benchmark results of RNA-editing variants for different samples. Recall,
precision and F-score in the identification of RNA-editing variants with the integrated approach for
NA12878 (A), HG00171 (B), HG00378 (C) and NA20509 (D) considering genotype (GT) and allele (AL)

match.
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Supplementary Figure S6. Benchmark results of RNA-rescue variants for different samples. Recall,
precision and F-score in the identification of RNA-rescue variants with the integrated approach for
NA12878 (A), HG00171 (B), HG00378 (C) and NA20509 (D) considering genotype (GT) and allele (AL)

match.
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HG00171 RNA RNA-only AL 8357 6730 1627 SNP 0.9696 0.9069 0.9372
HG00171 RNA RNA-only AL 8357 6730 1627 INDEL 0.8061 0.4643 0.5893
HG00171 DNA+RNA RNA-only AL 8357 6730 1627 SNP 0.9696 0.9069 0.9372
HG00171 DNA+RNA RNA-only AL 8357 6730 1627 INDEL 0.8061 0.4643 0.5893
HG00171 DNA ASE GT 372 341 31 SNP 0.988 0.253 0.4029
HG00171 DNA ASE GT 372 341 31 INDEL 0.7692 0.3333 0.4651
HG00171 DNA ASE AL 372 341 31 SNP 0.9696 0.2926  0.4496
HG00171 DNA ASE AL 372 341 31 INDEL 0.6666 0.4333 0.5252
HG00171 RNA ASE GT 371 340 31 SNP 0.0119  0.037 0.018
HG00171 RNA ASE GT 371 340 31 INDEL 0.0769 0.25 0.1176
HG00171 RNA ASE AL 371 340 31 SNP 0.9696 0.2926  0.4496
HG00171 RNA ASE AL 371 340 31 INDEL 0.6666 0.4333 0.5252
HG00171 DNA+RNA ASE AL 372 341 31 SNP 0.9696 0.2926  0.4496
HG00171 DNA+RNA ASE AL 372 341 31 INDEL 0.6666 0.4333 0.5252
HG00171 DNA RNA-editing GT 2501 1817 684 SNP 0.9773 0.6666 0.7926
HG00171 DNA RNA-editing GT 2501 1817 684 INDEL 0.8955 0.4461 0.5955
HG00171 DNA RNA-editing AL 2501 1817 684 SNP 0.9242 0.495 0.6447
HG00171 DNA RNA-editing AL 2501 1817 684 INDEL 0.6475 0.1059 0.1821
HG00171 RNA RNA-editing GT 835 362 473 SNP 0.1333 0.0057 0.011
HG00171 RNA RNA-editing GT 835 362 473 INDEL 0.1111  0.0021 0.0041
HG00171 RNA RNA-editing AL 835 362 473 SNP 0.6753 0.144 0.2374
HG00171 RNA RNA-editing AL 835 362 473 INDEL 0.5862 0.0359 0.0677
HG00171 DNA+RNA RNA-editing AL 2503 1818 685 SNP 0.9253 0.495 0.645
HG00171 DNA+RNA RNA-editing AL 2503 1818 685 INDEL 0.6393 0.1044 0.1796
HG00171 DNA RNA-rescue GT 70 24 46 SNP 0.25 0.5 0.3333
HG00171 DNA RNA-rescue GT 70 24 46 INDEL 0.5 0.3333 0.4
HG00171 DNA RNA-rescue AL 70 24 46 SNP 0.9285 0.5909 0.7222
HG00171 DNA RNA-rescue AL 70 24 46 INDEL 0.7142 0.25 0.3703
HG00171 RNA RNA-rescue GT 75 28 47 SNP 0.9375 0.5769 0.7142
HG00171 RNA RNA-rescue GT 75 28 47 INDEL 0.6666 0.05 0.093
HG00171 RNA RNA-rescue AL 75 28 47 SNP 0.9444 0.6538 0.7727
HG00171 RNA RNA-rescue AL 75 28 47 INDEL 0.7333 0.2682 0.3928
HG00171 DNA+RNA RNA-rescue AL 75 28 47 SNP 0.9444 0.6538 0.7727
HG00171 DNA+RNA RNA-rescue AL 75 28 47 INDEL 0.7333 0.2682 0.3928
HG00378 DNA ALL GT 134219 116216 18003 SNP 0.9936 0.8797 0.9332
HG00378 DNA ALL GT 134219 116216 18003 INDEL 0.8869 0.568 0.6925
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120023
120023
17454
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0.9742
0.7271
0.9965
0.9272
0.9753
0.7897
0.974
0.732
0.9995
0.9613
0.9859
0.806
0.9995
0.9613
0.9859
0.806
0.9859
0.806
0.9931
0.8856
0.9738
0.7248
0.4401
0.2974
0.9761
0.7629
0.9738
0.7248
0.4624
0.4493
0.9616
0.7973
0.9943
0.9247
0.9686
0.8059

0.8774
0.5993
0.9425
0.5179
0.9044
0.5792
0.8809
0.5983
0.9941
0.7252
0.9945
0.7435
0.9941
0.7252
0.9945
0.7435
0.9945
0.7435
0.8722
0.5655
0.8745
0.6038
0.7032
0.6216
0.8615
0.6543
0.8745
0.6038
0.7438
0.6754
0.8482
0.458
0.909
0.5038
0.9115
0.5513

0.9232
0.657
0.9687
0.6646
0.9385
0.6683
0.9251
0.6584
0.9968
0.8267
0.9902
0.7735
0.9968
0.8267
0.9902
0.7735
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0.6903
0.9215
0.6588
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HG00378 DNA+RNA RNA-only AL 12357 10388 1969 SNP 0.9686 0.9115 0.9392
HG00378 DNA+RNA RNA-only AL 12357 10388 1969 INDEL 0.8059 0.5513 0.6547
HG00378 DNA ASE GT 618 576 42 SNP 0.9841 0.1213 0.216
HG00378 DNA ASE GT 618 576 42 INDEL 0.6363 0.1707 0.2692
HG00378 DNA ASE AL 618 576 42 SNP 0.885 0.1506 0.2575
HG00378 DNA ASE AL 618 576 42 INDEL 0.5555 0.2439 0.3389
HG00378 RNA ASE GT 618 576 42 SNP 0.0158 0.05 0.024
HG00378 RNA ASE GT 618 576 42 INDEL 0.0909 0.25 0.1333
HG00378 RNA ASE AL 618 576 42 SNP 0.885 0.1506 0.2575
HG00378 RNA ASE AL 618 576 42 INDEL 0.5555 0.2439 0.3389
HG00378 DNA+RNA ASE AL 618 576 42 SNP 0.885 0.1506 0.2575
HG00378 DNA+RNA ASE AL 618 576 42 INDEL 0.5555 0.2439 0.3389
HG00378 DNA RNA-editing GT 3024 2343 681 SNP 0.9757 0.7036 0.8176
HG00378 DNA RNA-editing GT 3024 2343 681 INDEL 0.8404 0.4488 0.5851
HG00378 DNA RNA-editing AL 3024 2343 681 SNP 0.9294 0.5252 0.6712
HG00378 DNA RNA-editing AL 3024 2343 681 INDEL 0.6385 0.1527  0.2465
HG00378 RNA RNA-editing GT 797 383 414 SNP 0.1904 0.0113 0.0213
HG00378 RNA RNA-editing GT 797 383 414 INDEL 0.3 0.0075 0.0148
HG00378 RNA RNA-editing AL 797 383 414 SNP 0.7125 0.154 0.2533
HG00378 RNA RNA-editing AL 797 383 414 INDEL 0.5526 0.0502 0.0921
HG00378 DNA+RNA RNA-editing AL 3031 2348 683 SNP 0.9302 0.5248 0.671
HG00378 DNA+RNA RNA-editing AL 3031 2348 683 INDEL 0.6385 0.1523  0.2459
HG00378 DNA RNA-rescue GT 137 74 63 SNP 0.4489 0.8461 0.5866
HG00378 DNA RNA-rescue GT 137 74 63 INDEL 0.375 0.4285 0.4
HG00378 DNA RNA-rescue AL 137 74 63 SNP 0.8709 0.7605 0.812
HG00378 DNA RNA-rescue AL 137 74 63 INDEL 0.4285 0.1607 0.2337
HG00378 RNA RNA-rescue GT 144 81 63 SNP 1 0.6794  0.8091
HG00378 RNA RNA-rescue GT 144 81 63 INDEL 0.375 0.0526 0.0923
HG00378 RNA RNA-rescue AL 144 81 63 SNP 0.8787 0.7341 0.8
HG00378 RNA RNA-rescue AL 144 81 63 INDEL 0.4285 0.1578 0.2307
HG00378 DNA+RNA RNA-rescue AL 144 81 63 SNP 0.8787 0.7341 0.8
HG00378 DNA+RNA RNA-rescue AL 144 81 63 INDEL 0.4285 0.1578 0.2307
HG00145 DNA ALL GT 179773 161639 18134 SNP 0.991 0.775 0.8698
HG00145 DNA ALL GT 179773 161639 18134 INDEL 0.9014 0.5819 0.7072
HG00145 DNA ALL AL 187864 168683 19181 SNP 0.9737 0.7842 0.8687
HG00145 DNA ALL AL 187864 168683 19181 INDEL 0.7403 0.6165 0.6727
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NA20509 DNA ASE AL 512 461 51 SNP 0.9264 0.4126 0.5709
NA20509 DNA ASE AL 512 461 51 INDEL 0.8181 0.3541 0.4943
NA20509 RNA ASE GT 511 461 50 SNP 0.0598 0.0943 0.0732
NA20509 RNA ASE GT 511 461 50 INDEL 0.1428 0.2222 0.1739
NA20509 RNA ASE AL 511 461 50 SNP 0.9264 0.4126 0.5709
NA20509 RNA ASE AL 511 461 50 INDEL 0.8181 0.3541 0.4943
NA20509 DNA+RNA ASE AL 512 461 51 SNP 0.9264 0.4126 0.5709
NA20509 DNA+RNA ASE AL 512 461 51 INDEL 0.8181 0.3541 0.4943
NA20509 DNA RNA-editing GT 5278 4013 1265 SNP 0.9697 0.6527 0.7803
NA20509 DNA RNA-editing GT 5278 4013 1265 INDEL 0.8992 0472 0.619
NA20509 DNA RNA-editing AL 5278 4013 1265 SNP 0.9009 0.4739 0.6211
NA20509 DNA RNA-editing AL 5278 4013 1265 INDEL 0.7031 0.1238 0.2106
NA20509 RNA RNA-editing GT 1580 734 846 SNP 0.2727 0.0166 0.0314
NA20509 RNA RNA-editing GT 1580 734 846 INDEL 0 0 0
NA20509 RNA RNA-editing AL 1580 734 846 SNP 0.6645 0.1426  0.2348
NA20509 RNA RNA-editing AL 1580 734 846 INDEL 0.5744 0.0284 0.0541
NA20509 DNA+RNA RNA-editing AL 5284 4018 1266 SNP 0.8999 0.4731 0.6202
NA20509 DNA+RNA RNA-editing AL 5284 4018 1266 INDEL 0.7031 0.1238 0.2106
NA20509 DNA RNA-rescue GT 161 116 45 SNP 0.4479 0.6231 0.5212
NA20509 DNA RNA-rescue GT 161 116 45 INDEL 0.3 0.3 0.3
NA20509 DNA RNA-rescue AL 161 116 45 SNP 0.9411 0.8362 0.8855
NA20509 DNA RNA-rescue AL 161 116 45 INDEL 0.5142 0.2888 0.3699
NA20509 RNA RNA-rescue GT 174 128 46 SNP 0.9813 0.8203 0.8936
NA20509 RNA RNA-rescue GT 174 128 46 INDEL 0.5454 0.1304 0.2105
NA20509 RNA RNA-rescue AL 174 128 46 SNP 0.9469 0.8437 0.8923
NA20509 RNA RNA-rescue AL 174 128 46 INDEL 0.5277 0.3043 0.386
NA20509 DNA+RNA RNA-rescue AL 174 128 46 SNP 0.9469 0.8437 0.8923
NA20509 DNA+RNA RNA-rescue AL 174 128 46 INDEL 0.5277 0.3043 0.386
HG00342 DNA ALL GT 129642 112838 16804 SNP 0.9935 0.8723 0.929
HG00342 DNA ALL GT 129642 112838 16804 INDEL 0.8995 0.5826 0.7072
HG00342 DNA ALL AL 134542 117182 17360 SNP 0.9742 0.869 0.9186
HG00342 DNA ALL AL 134542 117182 17360 INDEL 0.7324 0.617 0.6698
HG00342 RNA ALL GT 22708 20502 2206 SNP 0.9942 0.952 0.9726
HG00342 RNA ALL GT 22708 20502 2206 INDEL 0.9285 0.6485 0.7636
HG00342 RNA ALL AL 31556 28478 3078 SNP 0.9795 0.9102 0.9436
HG00342 RNA ALL AL 31556 28478 3078 INDEL 0.8149 0.6772 0.7397
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SNP
INDEL
SNP
INDEL
SNP
INDEL

0.9748
0.7397
0.9987
0.9691
0.9839
0.8493
0.9987
0.9691
0.9839
0.8493
0.9839
0.8493
0.9931
0.8976
0.9735
0.728
0.4447
0.2977
0.9766
0.7745
0.9735
0.728
0.4738
0.4041
0.9707
0.8111
0.9914
0.922
0.9785
0.8308
0.9785
0.8308
0.9823
0.7692
0.9492
0.6785

0.875
0.6229
0.9905
0.7911
0.9917
0.8132
0.9905
0.7911
0.9917
0.8132
0.9917
0.8132
0.8632
0.5785
0.8642

0.614
0.7027

0.574
0.8579
0.6531
0.8642
0.6139
0.7649
0.6666
0.8822
0.6381
0.9285
0.6344
0.9324
0.6818
0.9324
0.6818
0.1541
0.2272
0.1833
0.3409

0.9222
0.6763
0.9946
0.8711
0.9878
0.8309
0.9946
0.8711
0.9878
0.8309
0.9878
0.8309
0.9236
0.7036
0.9156
0.6662
0.5447
0.3921
0.9134
0.7086
0.9156
0.6661
0.5851
0.5031
0.9244
0.7143
0.9589
0.7516
0.9549
0.749
0.9549
0.749
0.2665
0.3508
0.3073
0.4538
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HG00342 RNA ASE GT 797 749 48 SNP 0.0176 0.0416  0.0248
HG00342 RNA ASE GT 797 749 48 INDEL 0.0769 0.25 0.1176
HG00342 RNA ASE AL 797 749 48 SNP 0.9492 0.1833 0.3073
HG00342 RNA ASE AL 797 749 48 INDEL 0.6785 0.3409 0.4538
HG00342 DNA+RNA ASE AL 797 749 48 SNP 0.9492 0.1833 0.3073
HG00342 DNA+RNA ASE AL 797 749 48 INDEL 0.6785 0.3409 0.4538
HG00342 DNA RNA-editing GT 3186 2752 434 SNP 0.9779 0.6605 0.7885
HG00342 DNA RNA-editing GT 3186 2752 434 INDEL 0.8666  0.423 0.5685
HG00342 DNA RNA-editing AL 3186 2752 434 SNP 0.9412 0.5044 0.6568
HG00342 DNA RNA-editing AL 3186 2752 434 INDEL 0.5755 0.194 0.2902
HG00342 RNA RNA-editing GT 606 404 202 SNP 0.1153 0.0128 0.0231
HG00342 RNA RNA-editing GT 606 404 202 INDEL 0 0 0
HG00342 RNA RNA-editing AL 606 404 202 SNP 0.8028 0.1548 0.2596
HG00342 RNA RNA-editing AL 606 404 202 INDEL 0.4 0.034 0.0628
HG00342 DNA+RNA RNA-editing AL 3191 2757 434 SNP 0.9412 0.5034 0.656
HG00342 DNA+RNA RNA-editing AL 3191 2757 434 INDEL 0.5755 0.194 0.2902
HG00342 DNA RNA-rescue GT 115 76 39 SNP 0.3396 0.72 0.4615
HG00342 DNA RNA-rescue GT 115 76 39 INDEL 0.625 0.625 0.625
HG00342 DNA RNA-rescue AL 115 76 39 SNP 0.9636 0.7794 0.8617
HG00342 DNA RNA-rescue AL 115 76 39 INDEL 0.5294 0.2571 0.3461
HG00342 RNA RNA-rescue GT 120 80 40 SNP 0.9473 0.7605 0.8437
HG00342 RNA RNA-rescue GT 120 80 40 INDEL 0.6666 0.1621 0.2608
HG00342 RNA RNA-rescue AL 120 80 40 SNP 0.9661 0.76 0.8507
HG00342 RNA RNA-rescue AL 120 80 40 INDEL 0.5555 0.2702 0.3636
HG00342 DNA+RNA RNA-rescue AL 120 80 40 SNP 0.9661 0.76 0.8507
HG00342 DNA+RNA RNA-rescue AL 120 80 40 INDEL 0.5555 0.2702 0.3636
NA12878 DNA-only ALL GT 259692 224840 34852 SNP 0.9966 0.9659 0.981
NA12878 DNA-only ALL GT 259692 224840 34852 INDEL 0.9569 0.4182 0.582
NA12878 DNA-only ALL AL 259692 224840 34852 SNP 0.9997 0.9692 0.9842
NA12878 DNA-only ALL AL 259692 224840 34852 INDEL 0.9895 0.4338 0.6032
HG00171 DNA-only ALL GT 130068 113298 16770 SNP 0.9936 0.8845 0.9359
HG00171 DNA-only ALL GT 130068 113298 16770 INDEL 0.896 0.5843 0.7073
HG00171 DNA-only ALL AL 130068 113298 16770 SNP 0.9752 0.8931 0.9323
HG00171 DNA-only ALL AL 130068 113298 16770 INDEL 0.7329 0.6266 0.6756
HG00378 DNA-only ALL GT 133523 116342 17181 SNP 0.9934 0.8772 0.9317
HG00378 DNA-only ALL GT 133523 116342 17181 INDEL 0.8899 0.588 0.7081
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HGO00378
HGO00378
HG00145
HG00145
HG00145
HG00145
NA20509
NA20509
NA20509
NA20509
HGO00342
HGO00342
HGO00342
HGO00342

DNA-only
DNA-only
DNA-only
DNA-only
DNA-only
DNA-only
DNA-only
DNA-only
DNA-only
DNA-only
DNA-only
DNA-only
DNA-only
DNA-only

ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL
ALL

AL
AL
GT
GT
AL
AL
GT
GT
AL
AL
GT
GT
AL
AL

133523
133523
176389
176389
176389
176389
97676

97676

97676

97676

129270
129270
129270
129270
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116342
116342
158968
158968
158968
158968
89030

89030

89030

89030

113203
113203
113203
113203
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17181
17181
17421
17421
17421
17421
8646

8646

8646

8646

16067
16067
16067
16067

SNP
INDEL
SNP
INDEL
SNP
INDEL
SNP
INDEL
SNP
INDEL
SNP
INDEL
SNP
INDEL

0.9748
0.7306
0.9908
0.9021
0.9734
0.7385
0.9913
0.919
0.9757
0.7438
0.9934
0.9031
0.9745
0.7347

0.886
0.6276
0.7747
0.5965
0.7893
0.6352
0.8722
0.6616
0.8856
0.7027
0.8681
0.6015
0.8774

0.64

0.9283
0.6752
0.8695
0.7181
0.8717
0.683
0.9279
0.7693
0.9285
0.7227
0.9265
0.722
0.9234
0.684



