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The (C)DSA: Developing a platform
and infrastructure
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Expertise in building open-source communities

Software process and project management. Design for
long-term maintainability and extensibility.
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Project Goals:

Infrastructure + algorithms for the management,
analysis and integration of digital pathology data

Development philosophy:
Installable, scalable, maintainable, extensible

Open-source community development:

https://qithub.com/DigitalSlide Archive

Project Started May 1st, 2016




Supporting Cancer Research

Digital Slide Archive
TCGA PanCancer Pathology Review (Alex Lazar)
TCGA Analysis Working Groups (All)
Lymphoma Epidemiology of Outcomes Cohort Study (Flowers)

ISIC Melanoma Working Group
Emory Winship Cancer Institute Biobank
Emory Molecular Pathology

HistomicsTK

TCGA PanCancer Heterogeneity & Evolution (Lazar, Getz)
TCGA Sarcoma AWG (Lazar)



Digital Slide Archive



Visualize Human and Algorithm
Generated Results




Core Technologies

Girder (Kitware Platform) for
user management/permissions

mongoDB
Python Based Backend

MongoDB for Primary Database

OpenSeadragon Image Viewer

**Evaluating Docker, CWL and
Workflow Tools



(Not) Dealing with PHI
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Document Type: AP Report
Document Date:

Document Status: Auth (Verified)
Document Title: AP REPORT
Encounter info:

* Final Report *

AP REPORT
Patient: Accession Number:

Age:  Sex:
Patient Number: Date Collected:
Financial Number: Date Received:

Room/Bed: PT:
Admitting Physician:
Ordering Physician:

EUH_232_TM

SURGICAL PATHOLOGY REPORT

DIAGNOSIS:

LYMPH NODES, RIGHT NECK, POSTERIOR CERVICAL TRIANGLE, MID AND LOWER
JUGULAR,

RESECTION:

- TWO OF FIFTEEN LYMPH NODES ARE POSITIVE FOR METASTATIC MALIGNANT
MELANOMA
(2/15) .

- SEE COMMENT.

33795_TUM

COMMENT:
The largest positive lymph node measures 2.5 x 2.3 cm in greatest
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Research Electronic Data Capture



HistomicsTK



HistomicsTK = Infrastructure + Algorithms
for Whole Slide Image Analysis

Infrastructure:

-User Interfaces

-APIs

-Extensibility

-Execution and resource mapping (Girder)
-Provenance and results management (Girder)

-Visualization
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DSA Ul Widgets Portable algorithm plugin

Detects Nuclei
A * -REST Interface
Insge + -Algorithm

Algorithm Y | docker -Dependencies
Developer R
Step 3. List Algorithms in a JSON
Step 1. Define Algorithm Interface { File
Using Slicer Execution Model XML Spec ‘ “NucleiDetection”  : {"type”: “python”},
e “CellClassification”  : {“type”: “c++"}
‘ < ".‘,:HistDM1C51K<I teg y> }
cHicemionpache 2cpiceney Step 4. Write Dockerfile For Containerization
:, I,) >This work is part of the HistomicsTK project.</acknof (Generates REST end_pomts)
. :1'_.’i:i::i"‘iziiiif“f. ) FROM: dsarchive/histomicstk:v0.1.3
Step 2. Write Algorithm Source RUN apt-get update &&\

h / apt-get install -y wget git python
Python or C/C++

import histomicstk as htk

import ctk_cli COPY.

def run( args ):

imInput = htk.read_image( args.inputimage ) RUN pip install - requirements.txt

if _name__=="__main__": ENTRYPOINT [“python", "cli_list_entrypoint.py"]
# cmd-line argument parsing and help with ctk_cli @
run( ctk_cli.CLIArgumentParser().parse_args() ) *GitHub Auto-build w/ u D load to DockerHub**

DockerHub




HistomicsTK

Performs Adaptive Color Deconvolution

Uses sparse non-negative matrix
factorization to adaptively
deconvolve a given RGB image into
intensity images representing
distinct stains.

Reload

Jobs

10

Input Image

Choose a file...

Initial estimate of color of stain-1

Initial estimate of color of stain-2

{ Output Image of Stain 1

Choose a file...

Output Image of Stain 2

=

A parameter to control sparsity of stain
concentrations

0.5

Jonathan Beezley



HistomicsTK Algorithms 4
pUthon

Transformations and

Color Normalization Segmentation Filtering
ColorConvolution ChanVese Del2
ColorDeconvolution DregEdge EstimateVariance
ComplementStainMatrix GaussianVoting GaussianGradient
OpticalDensityFwd GradientFlow GradientDiffusion
OpticalDensitylnv MaxClustering cLoG
ReinhardNorm MergeSinks gLoG
ReinhardSample SimpleMask
RudermanLABFwd N
RudermanLABInv Utilities
SparseColorDeconvolution Condenselabel RegionAdjacencylayer

ConvertSchedule Sample
EmbedBounds ShuffleLabel
FilterLabel SubmitTorque

Feature Extraction GraphColorSequential  TilingSchedule

FeatureExtraction MergeColinear

>git clone https://github.com/DigitalSlideArchive/HistomicsTK



Video

https://youtu.be/bWv-XITE50cC



https://youtu.be/bWv-XrTE5Qc

|

Acknowledgement

% EMORY

UNIVERSITY
David Gutman (co-Pl)
Michael Nalisnik
Sanghoon Lee
Jun Kong
Pooya Mobadersany
Mohammed Khalilia

TONAL B

ANCER NATIONAL
TITUTE e

\\ .
Y((Kltware Clinical Collaborators:

Deepak Chittajallu Alexander Lazar
Jonathan Beezley (MD Anderson)
Dave Manthey

Daniel Brat (Emory)
Christopher Flowers (Emory)

Brian Pollack (Emory)

Brian Helba
Zach Mullen
Charles Law

Funding: EMORY
NCIl U24CA194362 WINSHIP
NLM K22LM011576 “\”‘T”TE Google

Summer of Code



