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Quality of genome sequences 

• 10-20 years ago – A genome project 
produces a (draft) genome 

• Now – A genome project starts with 
many(draft) genomes 

• Low cost of sequencing 

• High quality of genome sequence?  

• Errors - read, assembly, haplotying, 
heterozygisity, chromosomal duplication 



Quality of draft genomes : an example 



Assemblies can collapse around repetitive sequences.  



Mis-assembled repeats 
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Repeats/copies 

• By length 
– SNV 
– STR 
– LTR 
– CNV 

 

• By location 
– tandom 
– Copy 
– Inversion 
– Translocation 
– Inter-/intra- chromosomal 

 

• How to overcome? 
– (Very) long reads 
– Smart assemblers 

 
 



Backgrouds and motivation 

• Many types of sequencing platforms 
– Short read 

– Long read 

– Very long read 

– Linked read 

 

• Many parameters (not standardized) 
– Cost, length, base-quality, errors 

– Data types – genome, RNA-Seq, targeted set, mapping/De novo 

 

• Specific difficulties in marine genome 
analysis 
– Sample(DNA) purification 

– High heterozygosity 

 

 



Linked read (seq.) technique 

• A novel data type known as ‘Linked-Reads’ utilizes 
molecular barcodes to tag reads that come from the same 
long DNA fragment 

• Library construction technique 



Linked reads sequencing 



 



 





 



Considerations for linked read 
techniques 

• Lower cost than long read platforms 

• Better assembly than short read platforms -> effective in 

phasing haplotype like long read platforms 

• Problems – not verified yet, very difficult to implement 

good assemblers -> Currently seems practical by 

benchmarking 

• Needs for evaluation for applying to marine genomes 

• Good for marines genomes with high heterozygosity 



genome variation generator 

Target genome (haploid) 

Target genome (highly heterozygous diploid) 

Short read generator Long read generator Linked read generator 

Short read assembler 

Short reads  Long reads  Linked reads  

Long read assembler Linked read assembler 
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Assembly evaluator 

Pipeline for evaluating seq. platforms 



Chromosome variation generator 

• With single chromosome 

• base substitution 

• deletion 

• transposition 

• inversion 

• duplication and tandom duplication 

 



Read generators 

• Template DNA  (error options)  
FASTQ (w/QV) 

• XS – short reads generator 

• SimLoRD – long reads generator 

• LRSim - linked reads generator 

 

• Standardization – error options 

 



Assemblers 

• Diploid genomes 

• SOAPdenovo – short reads assembler 

• Falcon assembler – long reads assembler 

• Supernova - linked reads assembler 

 

• Standardization – error/coverage options 

 



Assembly evaluator 

• Block homology against original genome 
sequences – BLAST, BLAT, .. (error range) 

• Block match count 

• Block linkage count 

 

• What is better assembly?  



9 (mutational) events for variation 

• % option 
• Random position, random order 
• Intra chromosomal 

 
substitution 5 
short_insertion 0.1 
short_deletion 0.1 
insertion 0.01 
deletion 0.01 
transposition 0.0001 
inversion 0.0001 
duplication 0.0001 
tandom_duplication 0.0001 



 

mkgenvar - Chromosome variation generator 



Futher works 

• Precise/practical evaluator 

• Standardization of analysis parameters 

among platforms 

• More practical genome generator – 

multi-chromosomal, inter-chromosomal, 

CNV,… 

• Web interface 

 

 

 

 



What is EBP? 



EBP – comprehensive sequencing of earth genomes 

 


