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DLCC. Deep-Learning-Based Consensus Construction from long error—prone reads
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[ Abstract] Since the launch of the Human Genome Project, genome sequencing has widely influenced the way life sciences are
studied. Genome assembly is the process of reconstructing long genome sequences from a large number of short fragments obtained
by random sequencing. Its ultimate goal is to generate complete, accurate consensus, providing reliable reference genome for
subsequent analyses. The application of the third—generation sequencing technology, who can generate the read as long as dozens of
Kb, has greatly improved the integrity of genome assembly, but the high error rate of the long read limits the accuracy of the final
consensus sequences. This study proposes a consistent sequence generation model based on deep learning, which uses artificial neural
network to extract the structural characteristics of gene multiple sequence alignment results to generate consensus with higher
accuracy. Experiments show that the model can generate high—quality consensus for the third—generation sequencing data, while it
does not need to read the quality value during sequencing, nor to read ultra—long sequences at a time, so it can process small data
blocks more flexibly.
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Tab. 1 The statistics of the ONT data used in the experiments

ONT J¥ 3143t E.coli. Yeast Fly
75 B 34 438 146 967 663 784
FHKE 6710 11 038 66 956
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iGN S 3 276 6 000 5
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-
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Fig. 1 The chromosome 1 fragment of Yeast reference genome
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Fig. 2 Consensus construction network
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Fig. 1 One dimensional convolution to extract lateral features
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Fig. 4 Recurrent neural network
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Tab. 2 Assessment of consensus sequences of yeast genome

Yeast 130x Widbg Canu Flye Racon DLCC
SHESLHEAKE 12 071 326 12 071 326 12 071 326 12 071 326 12 071 326
Cover Ref 11 652 075 11 871 961 11 803 670 11 647 840 12 041 917
B 11 521 11 150 21 724 31 077 11 164
1 bp B4k 66 975 90 136 66 301 48 586 43 872
2 bp Bk 5293 12743 7114 4732 4960
3-50 bp fk 1435 7 640 4 870 3293 2 489
50—1 000 bp #HltZk 3 3 1 3 5
1 bp A 10 075 1425 8919 10 178 5 869
2 bp fi A 4731 699 1452 9 705 1 036
3-50 bp fiA 5 984 626 636 26 568 2173
50-1 000 bp A 4 7 8 7 164
£ 3 EAREFEN KB E KT F RN SRR T L
Tab. 3 Assessment of consensus sequences of E.coli genome
E.coli 54x Widbg Canu Flye Racon DLCC
S RNAKE 4 641 652 4 641 652 4 641 652 4 641 652 4 641 652
Cover Ref 4619 875 4 621 410 4 633 681 4 640 236 4 641 652
=zl 1210 248 376 847 433
1 bp Bk 19 303 15 028 11793 12 725 10 043
2 bp Bk 4 873 4 642 2 882 3046 2 826
3-50 bp Bk 922 907 438 452 538
50-1000 bp itk 1 1 1 1 1
1 bp A 928 53 1352 1483 1189
2 bp il A 48 3 72 575 55
3-50 bp fHA 9 1 19 489 11
50—1 000 bp i A 2 2 2 2 3
x4 FERE S EIT RBAK LN F IR AR AT
Tab. 4 Assessment of consensus sequences of fly genome
Fly 32x Widbg! 7] Canu''®] Flye! "’ Racon 2 DLCC
Ref K J¥ 137 547 960 137 547 960 137 547 960 137 547 960 137 547 960
Cover Ref 122 684 667 128 546 930 130 271 254 128 374 616 128 445 616
B 179 646 96 143 110 768 199 503 98 422
1 bp sk 1 147 336 755 774 314 651 384 080 307 349
2 bp Bk 164 971 122 632 24 667 43917 32 768
3-50 bp fk 40 069 48 561 7 097 9 888 24 561
50-1 000 bp sk 26 74 48 1102 56
1 bp i A 59 743 23 190 100 961 249 834 43 937
2 bp i A 3577 1 495 2 656 75 667 2238
3-50 bp ffiA 1502 910 1296 31 925 1433
50—1 000 bp A 41 86 141 167 66
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Tab. 5 Comparison of training accuracy of yeastONT data at

different depths

Y PRI (Nx) W/ %
20x 97.26
30x 97.53
Yeast 40x 97.92
50% 97.98
59x 98.26
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