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1D and 2D Base Calling 

 
The 1D vs 2D barcoding refers to whether the 

complementary strand is used to improve 

basecalled data. Basically – it gives two shots at 

examining the same loci. The advantage being that 

the complementary strand will have a different 

kmer profile. 



Throughput vs Time and Real Length Distribution  

Yeast run 4a: 2D 

Yeast run 4a: 1D 



Read Length Distribution – 1D and 2D 

Yeast S288C ONT reads sequenced – 1D & 2D 

  1D 2D 

Number of bases: 275Mb 373Mb 

Number of reads:  47735 66106 

N50:  8335 6645 

Average length: 5765 5651 

Maximum length:   143706 32826 

 



Mapping score:  19 

Match identity:  75.2% 

Mapping score:  4 

Match identity:  53.4% 



Number of bases:  61635202 

Number of reads:   10542 

N50:   7884 

Average length:  5846 

Maximum length:    31618 

 

Human ONT reads for alignment comparison – 1D & 2D 



       Total_aligned_bp  Reads_unaligned Ave_aligned_len CPU time (s) 

LAST 60459090 0 5735 28,002 

BWA-mem 60861909 23 5786 8,398 

SMALT* 59863274 1 5679 32,400 

SMALT+ 61601870 0 5843 31,000 

Match Mismatch Insertion Deletion Error_on_ref Error_on_seq 

LAST 52579177 5366213 2513700 4911625 0.2035 0.2116 

BWA-mem 53009646 5443432 2575758 4961183 0.2047 0.2127 

SMALT* 53176721 2962671 3723882 6108984 0.2056 0.2137 

SMALT+ 54436869 3458839 3706162 6346271 0.2103 0.2193 

Comparisons of Three Aligners  

(1) For LAST, take single best alignment only; 

(2) SMALT* -S 'match=1,subst=-2,gapopen=-2,gapext=-1’  

(3)  SMALT+ -S 'match=2,subst=-1,gapopen=-1,gapext=-1' 
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PE 

Processing Pairs Scaffolding - Spinner 

Fake Mate Pairs 

Assembly 

Single Molecular Integrated Scaffolding (SMIS) 

SMIS: http://sourceforge.net/projects/phusion2/files/smis/ 



Fake Mate Pairs from ONT Reads  

Insert Size 

ONT Read Length 

Segment length 

Step length 



Spinner – a scaffolding tool 

Spinner uses mate pair data to scaffold contigs.  

Contigs, and pairs of contigs connected by pairs, 

define a bi-directional graph: 

Using expected insert size, a estimate of the gap size 

can be given for each contig. 

http://sourceforge.net/projects/phusion2/files/spinner/ 

 

http://sourceforge.net/projects/phusion2/files/spinner/


Spinner – walks through a loop 

These techniques alone produces useful results. 

Further stages will be used to resolve repeats pairs 

that “jump over” repeats, and graph flow concepts. 



Gs = (Kn – Ks)/D = 12.3x106  
 
Kn = 254.6x106 – Total number of kmer words; 

Ks  = 7.9x106 - Number of single copy kmer words; 

D = 20 -  Depth of kmer occurrence 

Yeast Genome: Size Estimation 



Number of bases:  373Mb 

Number of reads:   66106 

N50:   6645 

Average length:  5651 

Maximum length:    32826 

 

Yeast S288C ONT reads sequenced – 2D 



Insert size Library number Total paired reads (m) Read length (bp) Sequence depth* (X) 

200bp 1 3.6 2x76 46 

200bp 1 2 2x101 33.7 

Total 2 5.6   79.7 

  Fermi SOAPdenovo* SMIS-Fermi SMIS-SOAPdenovo+ 

Total  bases of scaffolds (Mb) 11.4 11.5 11.8 11.7 

Number of scaffolds 1040 474 310 203 

Scaffold N50 (bb) 20203 58059 342515 374531 

Scaffold N90 (bp) 5929 16867 100124 103176 

Maximum scaffold length (bp) 75044 234689 701224 703459 

Total  bases of contigs (Mb) 11.4 11.5 11.4 11.5 

Number of contigs 1040 476 1040 305 

Contig N50 (bp) 20203 57497 20203 144573 

Contig N90 (bp) 5929 16867 5929 31428 

Maximum contig length (bp) 75044 234689 75044 455565 

Table 1 Illumina Reads Used for Assembly+ 

Table 2 Yeast S288C Assembly Stats 

SOAPdenovo* - reads were processed and base errors corrected using our own tools; 

SMIS-SOAPdenovo+ - Scaffolding was performed using SMIS on the SOAP assembly and contigs were processed using our own tools. 

+The dataset was downloaded from this BioSample page: http://www.ncbi.nlm.nih.gov/biosample/839783 

http://www.ncbi.nlm.nih.gov/biosample/839783






Number of bases:  1466 Mb 

Number of reads:   267768 

N50:   7937 

Average length:  5473 

Maximum length:    146992 

 

CSHL yeast W303 ONT 1D & 2D 



Insert size Library number Total paired reads (m) Read length (bp) Sequence depth* (X) 
550 bp 1 25.2 2x300 1200 

550bp 1 6.0 2x300 300 

  Fermi SOAPdenovo* MaSuRCA SMIS-Merge+ 

Total  bases of scaffolds (Mb) 11.8 11.7 11.9 11.8 

Number of scaffolds 804 424 473 334 

Scaffold N50 (bb) 124288 201711 247249 857808 

Scaffold N90 (bp) 29458 58167 54929 251279 

Maximum scaffold length (bp) 437507 4571744 701450 1442956 

Total  bases of contigs (Mb) 11.8 11.7 11.9 11.7 

Number of contigs 804 432 495 385 

Contig N50 (bp) 124288 186331 20203 329536 

Contig N90 (bp) 29458 52862 5929 76150 

Maximum contig length (bp) 437507 451744 75044 677392 

Table 3 CSHL Illumina Reads Used for Assembly+ 

Table 4 W303 Yeast Assembly Stats 

SOAPdenovo* - reads were processed and base errors corrected using our own tools; 

SMIS-Merge+ - Scaffolding was performed using SMIS on the merged assembly and contigs were processed using our own tools. 

+The dataset was downloaded from http://labshare.cshl.edu/shares/schatzlab/www-data/nanocorr/ 

http://labshare.cshl.edu/shares/schatzlab/www-data/nanocorr/
http://labshare.cshl.edu/shares/schatzlab/www-data/nanocorr/
http://labshare.cshl.edu/shares/schatzlab/www-data/nanocorr/


SV between S288C and W303 



SV between S288C and W303 
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