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Outline of the talk

- Introduction
Gene network analysis by qPCR quantification from single cell 

- Novel method: C1-CAGE

- Results and Outlook



Temporal Dynamics of Transcriptional Regulatory 

Network (TRN)

A B

D
EC

Stem-state
Differentiated 

state

A B

D
EC

phorbol 12-myristate 13-acetate

(PMA, protein kinase activator)

Identify causal factors of 

myeloid differentiation
P

o
te

n
ti
a

l 
E

n
e
rg

y

THP-1
monocyte/macr

ophages

0hr 24hr 96hrTime



Transcriptional Regulatory Network 

(TRN) of monocyte differentiation

Suzuki H., et al. Nature Genetics 2009

2009



Profiling of PMA-induced THP1 single cells

Single THP-1 cell

Fluidigm BioMark

Kouno T., et al. Genome Biology 2013



PPARG expression at single cell level

Kouno T., et al. Genome Biology 2013



MYB acts as a network-hinge controlling 

positive and negative co-expression 

networks

hinge

Kouno T., et al. Genome Biology 2013
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Comprehensive gene detection

at the single cell level…



Fluidigm C1 system 

Single-cell RNA-seq 

(C1 RNAseq ) 
Poly-dT primed, Tagmentation,           

Exon coverage

Single-cell CAGE

(C1 CAGE )
Random primed, Tagmentation

TSS specific
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Single cell database

http://single-cell.clst.riken.jp



C1 system 

Single-cell RNA-seq

(C1 RNAseq )
Poly-dT primed,  Tagmentation,          

exon coverage

Single-cell CAGE 

(C1 CAGE )
Random primed, Tagmentation

TSS specific (5’ ends)
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C1 CAGE enables to read TSS specific for most transcripts.

It shows peaks comparable to bulk sample.

GAPDH

C1 RNAseq

FANTOM5 CAGE

ENCODE CAGE

C1 CAGE

Each Single cell

(TPM)



C1 CAGE enables sequencing transcripts without polyA.

C1 RNAseq does not.

HIST2H3A

C1 RNAseq

FANTOM5 CAGE

C1 CAGE

Each Single cell

ENCODE CAGE



C1 CAGE enables to  read directionality.

Only a few cells reproduceably expressed anti-sense RNA.

HOTAIR

C1 RNAseq

FANTOM5 CAGE

C1 CAGE

Each Single cell

ENCODE CAGE



Bidirectional

C1 RNAseq

FANTOM5 CAGE

C1 CAGE

Each single cell

ENCODE CAGE

C1 CAGE enables to detect bi-directiomal promoters.

Each promoter is expressed dominantly.



ScriptHub

(https://jp.fluidigm.com/c1openapp/scripthub/script/2015-07/c1-cage-1436761405138-3)
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Thank you for your attention


