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Overview

ÅHigh-throughput Imaging (HTI)

ÅWhy KNIME?

ÅKNIME (KNIP) HTI Applications

ïTranscription dynamics from 2D-t images

ïDeep learning for object detection



HTI Enables Systematic Study of Cell Function
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Assays Formats @ HiTIF
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Why KNIME?

Reproducible Open source 
Scalable

Source: Jan Eglinger , KNIME Summit, Spring 2017



Computational Infrastructure

ÅHardware
Å2 X 16-Core AMD, 256 GB RAM, 1.5 TB SAN, Windows Server 2012
ÅHPC Batch Cluster: Intel 28 Core (w/ HT), 256 GB, 4 K80 GPU, 800 GB SSD

ÅBatch Limit: 3072 CPUs, 32 GPUs, and 10 days

ÅSingularity (Container technology for HPC)

ÅStorage
Å72 TB Tier2 Isilon (Perkin Elmerõs Columbus/OMERO)
Å60 TB Tier3 for archiving

OLD Stack

Columbus + Acapella
+

R/Matlab
+

ImageJ/Fiji

NEW Stack

KNIME + KNIME Server
+

R/Python/Java

Power Users Biologists
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KNIME @ HiTIF: Design Philosophy

Metanode Native Node



KNIME @ HiTIF: Data Driven

SAVE USER ANNOTATIONS FOR FUTURE USE
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KNIME @ HiTIF

ÅSegmentation
ÅBright-field cell segmentation
ÅNucleus Segmentation
ÅChromosome Territories
ÅFISH Spots/Transcription Sites

ÅTracking (2D -t)
ÅLive cell imaging
ÅTracking transcription site(s)

ÅRegistration (Affine)

ÅPhenotype/Outlier Detection

FISH Chromosome Territories

Nucleus Segmentation
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Overview

ÅHigh-throughput Imaging (HTI)

ÅWhy KNIME?

ÅKNIME Applications

ïTranscription dynamics from 2D-t images

ïDeep learning for object detection



Image(s): Yihan Wan, Larson 

Lab

Gene-Trap: Transcription Dynamics of Thousands of 

Genes
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