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Single Cell Whole Genome 
Amplification & Sequencing
Single Cell Isolation

Whole Genome Amplification (WGA)
Abnova uses Ampli1 WGA (Silicon Biosystems Cat # WG001U) for the amplification of CTC single cell genome.  Ampli1 WGA is a 
non-random priming kit designed and optimized for single, human cell WGA.  Priming of polymerization is initiated by a single, highly 
specific universal PCR primer for both strands recognizing one adaptor sequence, introduced at millions of specific sites in the human 
genome through a restriction digestion.  Amplification is achieved at a three-temperature, controlled polymerase chain reaction (PCR).  
Ampli1 WGA products are suitable for Sanger sequencing, NGS library preparation for cancer panels, whole exon sequencing (WES), and 
whole genome sequencing (WGS).  The quality of WGA is affected by the single cell quality and its immunostaining and fixation.  

Abnova’s CytoQuest™ CR microfluidic system and CytoChipNano™ allow for circulating tumor cell (CTC) single cell isolation. After CTC
enrichment, capture, and immunostaining, the CytoChipNano™ can be opened up for single cell isolation by micromanipulation via 
micropipettes (Abnova Cat# KA4584) and a fluorescent microscope. Under visual guidance, single cell or multiple single cells can be 
individually picked into an Eppendorf tube or a 96 well plate. Single cell isolation by micromanipulation provides the highest cell purity for 
downstream processing including whole genome amplification (WGA), Sanger or Next-Generation Sequencing (NGS). The quality of 
micromanipulation is dependent on the skill and experience of the operator.

Sequencing
Traditional Sanger sequencing is based on the selective incorporation of chain-terminating dideoxynucleotides by DNA polymerase during 
in vitro DNA replication.  Higher volume Sanger sequencing has been replaced by next-generation sequencing (NGS), especially for 
large-scale, automated genome analyses.  Both Sanger and NGS can be used for targeted sequencing of CTC mutations.  When multiple 
and complex mutations are affecting the same exon, NGS is more applicable for exon sequencing of single gene.  NGS is also the method 
of choice for WES and WGS.  The quality of WES and WGS are highly dependent on the upstream qualities of the single cell and its 
derived WGA products.  NGS annotation becomes increasingly important when new mutations are identified which need to be analyzed 
across multiple database and compared with ethnic-specific cohorts.
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