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• OMICS Group International is an amalgamation of Open Access 

publications and worldwide international science conferences and events. 

Established in the year 2007 with the sole aim of making the information 

on Sciences and technology ‘Open Access’, OMICS Group publishes 400 

online open access scholarly journals in all aspects of Science, Engineering, 

Management and Technology journals. OMICS Group has been 

instrumental in taking the knowledge on Science & technology to the 

doorsteps of ordinary men and women. Research Scholars, Students, 
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doorsteps of ordinary men and women. Research Scholars, Students, 

Libraries, Educational Institutions, Research centers and the industry are 

main stakeholders that benefitted greatly from this knowledge 

dissemination. OMICS Group also organizes 300 International 

conferences annually across the globe, where knowledge transfer takes 

place through debates, round table discussions, poster presentations, 

workshops, symposia and exhibitions.



OMICS Group International is a pioneer and leading science event

organizer, which publishes around 400 open access journals and

conducts over 300 Medical, Clinical, Engineering, Life Sciences,

Phrama scientific conferences all over the globe annually with the

support of more than 1000 scientific associations and 30,000 editorial
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support of more than 1000 scientific associations and 30,000 editorial

board members and 3.5 million followers to its credit.

OMICS Group has organized 500 conferences, workshops and national

symposiums across the major cities including San Francisco, Las

Vegas, San Antonio, Omaha, Orlando, Raleigh, Santa Clara, Chicago,

Philadelphia, Baltimore, United Kingdom, Valencia, Dubai, Beijing,

Hyderabad, Bengaluru and Mumbai.
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The promise of human pluripotent cells

hPS cells
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Directed differentiation is unreliable due to noisy input 
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in vitro

Differentiation to Definitive Endoderm (DE) and 

subsequent derivatives is progressively inefficient

(Nodal, WNT) (Nodal)

Efficiency: 90% 80% 50% 25% 10%

INS

(Mesendoderm) (Definitive Endoderm)
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Populations of human ESCs show heterogeneity

in their differentiation status

Human H9 ESCs, Day 4
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Acquisition GUI

Cell-colony
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Single Cell Properties

System for rapidly analyzing 

intercellular dynamics 

Cell-cell

Multi-scale imaging and informatics pipeline for in situ 

pluripotent stem cell analysis

Cellular Properties

- Expression

- Size

- Shape

- Global Location

- Relative Location

Colony Properties

- Size

- Shape

- Density

- Texture

1. Low Mag. Prescan

2b. Manual Region Selection

3. High Mag. 

Colony Scanning 

4. High Content 

Feature Extraction

2a. Automatic Colony Detection



Single-molecule mRNA FISH quantifies expression of

differentiation markers

POU5F4 (Oct4)

SOX17



Single-molecule FISH allows robust quantification of  

expression of differentiation markers

POU5F4 (Oct4) SOX17

467 Oct4 transcripts 270 SOX17 transcripts



Single-molecule FISH allows robust quantification of  

expression of differentiation markers



Cell Segmentation based on 

expansion of DAPI Segmentation

Single-molecule FISH allows robust quantification of  

expression of differentiation markers



Processed Data Visualized
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Delayed induction of DE differentiation

increases heterogeneity
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Spatial statistics of cell features

• If a cellular feature distribution is uniform and 

continuous, then it may be modeled as a spatial 

poisson process. 

• Thus, if a random point is chosen in a colony and a 

circle of radius r is extended outward, the 

probability of k cells belonging to a given cell 

state contained in the circle, X(S):

19

state contained in the circle, X(S):

• The (observed) distribution of the arrival times of 

cells with a specific feature into the expanding 

circle is statistically compared (K-S test) against an 

exponential distribution (random).
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Conclusion

• hPS differentiation is inefficient in part due to instrinsic heterogeneity

• We hypothesize that improved understanding of the origin and 

dynamics of heterogeneity will lead to improved differentiation 

protocols

• In situ single cell analysis is essential for understanding the role of the 

cellular micro-environment during differentiation

• We have developed a customized high content imaging system 

adapted to hPSCs that allows us to perform multi-scale analysis (e.g. 

features of the colonies in which a cell resides to number of transcripts 

within each cell)

• We are using bulk and single-cell mRNA seq to define the expression 

heterogeneity during DE differentation and hope to identify novel 

genes that make give insight into the cellular dynamics we have begin 

to observe.
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