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DNA Technologies & Expression 
Analysis Cores

• HT Sequencing Illumina

• Long-Read & Linked Read Sequencing
PacBio, Oxoford Nanopore, 10X Genomics

• HMW DNA isolation

• Illumina microarray  (genotyping) 

• Consultations → Experimental Design
(Bioinformatics Core & DNA Tech Core)

• introducing new technologies to the campus

• shared equipment

• teaching (workshops)
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DNA Tech Genome Assembly 
Tools

• 10X Genomics Chromium Genome
“linked read”

• PacBio Sequel “super-long reads”   >20kb

• PacBio Sequel “high-fidelity-long reads”
(Q20,Q30, 10kb & 15kb)

• PromethION Nanopore “super-long reads” >20kb

• MinION Nanopore “ultra-long reads”  >100 kb

• Hi-C  (chromosome scale genome scaffolding)



Bionano Saphyr at Luo lab, UCD
Optical Genome Mapping

mcluo@ucdavis.edu









Experience
150+ species/varieties with PacBio
110+ species with 10x Genomics

as of December 2018



DNA Quality !!!

• HMW DNA isolation

– Physical damage (PFGE image is not fully informative)

– Chemical damage

– Chemical contamination 

– Sample specific protocols?

– Nuclei isolation, agarose plugs

– Cell culture?
– Rescue efforts (BluePippin; DNA damage reapir) tend to have 

minimal impact



The Blue Pippin Prep System
Automated Preparative Gel Electrophoresis for NGS

Instrument contains:
Electrophoresis pulsed-field gel 
electrophoresis power supply
Electrode array
Fluorescence detection optics
Single-board PC with control software



The BluePippin Prep System
Automated Preparative Gel Electrophoresis for NGS

Confidential, Sage Science
12



Strengths and weaknesses
(diploid genomes)

10X Sequel SLR Sequel HFLR PromethION

Accuracy –
single read

4 1 4 2

Accuracy -
consensus

4 4 4 3

Contiguity 1-3 ? 3-4 3 4

Yield/$ 4 4 2 4

• In many case the resulting assembly quality will depend on the DNA 

sample quality as well genome organization (repeat content/length).

• Combining the strengths of two or three technologies seems most 

promising

HFLR: high-fidelity-long-reads





Coffee

2017:
arabica 1.3 Gb 

genome
Medrano et al.

PacBio & 
ChICAGO scaffolding

Scaffold N50 = 2.24 Mb 
Contig N50= 1.31 Mb

2015:
robusta 0.7 Gb



PromethION read lengths

• RL histogram arabica



Yield over time



PacBio V3 chemistry 10 hour movies

• Monkey cell line 



PacBio V3 chemistry 10 hour movies
(not yet V2 library prep kit; December 2018)

Hydra

Polym.R. N50  29,5 kb

Subread N50  27.5 kb 

Monkey cell line

Polym.R. N50  35.3 kb

Subread N50   33 kb 



SMRT-bell adapters
circular sequencing

Source: PacBio



Source: PacBio



Source: PacBio



Source: PacBio



2.5 Gb Q20 data 1.2 Gb Q30 data

Source: PacBio



Hi-C  chromosome-scale 
scaffolding





Thank you!

Let’s get started!


