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Framework for data and metadata management

Data levels:
(Inspired by TGCA)

🥩 → 🍔
Community-driven
Request for Comments

 🙋📄
🚦
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🪪 HTAN IDs: HTA9_04_3329

Unified schema providing 
validation and provenance

⚙ 

Modern, extensible tools for
schema development and 
data/metadata management

schematic python client

Data Curator App



Community driven specification 
(RFC process in working groups)

Data curators translate into 
model definition UI sheet

schematic 
converts it to 
JSON-LD schema

HTAN Schema
758 attributes, 36 components, 
>6000 nodes (incl valid values)

Data model development

Attribute, Description, Valid Values, 
Requires, Properties, Required, Parent, 
Source, DependsOn, Validation Rules



Supporting many clinical, sample and assay types

Single cell/nucleus 
sequencing

sc/snRNA-seq

sc/snATAC-seq

sc/snMethyl-C-seq

Bulk sequencing

Bulk DNA-seq

Bulk RNA-seq

Hi-C (in dev)

Other Imaging

H&E

FIB-SEM (in dev)

Spatial Transcriptomics

10x Visium (in dev)

Ex-Seq (in dev)

MERFISH (in dev)

Mass Spectrometry

Proteomics

Metabolomics

Lipidomics

Multiplex Imaging

CyCIF

MxIF

mIHC

CODEX

MIBI

IMC

SABER

Participant

Demographics

Diagnosis

Family history

Exposure

Follow up

Therapy

Molecular test

Cancer-specific

Biospecimen



Preparing (imaging)
data for the DCC



Explosion in imaging data size and diversity

Increasingly larger, higher dimension and higher resolution data

IMC 
(high-plex, low-res)

H&E (low-plex, high res)

CyCIF 
(high-plex, high-res)

MIBI & IMC

Cyclic (CyCIF, MxIF, mIHC)

And more: incl EM & clinical imaging

Digital pathology (H&E, IHC)



Data types expected from Lung PCA / HTAN BU

(from the July 2021 data survey so may be out of date)



Data released from Lung PCA / HTAN BU

● 1 organ, 
● 1 cancer type, 
● 6 cases, 
● 15 biospecimens, 
● 1 assay, 
● 177 files

○ 100 scRNA-seq Level 1,

○ 15 scRNA-seq Level 2  (currently unreleased -  known DCC issue)

○ 45 scRNA-seq Level 3

○ 32 scRNA-seq Level 4



NCIHTAN workspace on protocols.io

protocols.io/workspaces/ncihtan

Request membership from DCC if 
required for upload/editing

protocols.io protocol or open-access 
publication required for many data 
templates



Minimum information for tissue imaging

≈ HTAN Schema



HTAN Data Model Components imaging
Imaging Level 2

TIFF based single file per image 
following any necessary 
pre-processing such as 
stitching, registration, 
illumination corraction.

Valid, tiled and pyramidal 
OME-TIFF strongly prefered

Unvalidated channel metadata 
is provided as a CSV file

Imaging Level 3 
Segmentation

Mask, probability map or ROI 
point or polygon outlinng the 
location of features that will be 
summarised in Level 4.

Imaging Level 3 
Image

Quality controlled image with 
required and validated 
OME-TIFF header elements

Points towards imaging level 3 
channels for valid metadata

Imaging Level 3 
Channels

Validated table of channel 
metadata capturing varaibles 
key to data integrety and 
filtering including antibody target 
and RRID identifiers

Imaging Level 4

object x feature array containing 
summarty statistics per detected 

Imaging Level 1

Raw imaging data, from the 
microscope, or intermediate 
processing steps. With 
supplementary non-imaging files 
as required

Stored as a compressed archive

77 imaging
Attributes

39 required

24 with valid 
values



HTAN Data Model Components related to 
imaging Imaging Level 2

Component, Filename, File 
Format, HTAN Participant ID, 
HTAN Parent Biospecimen ID, 
HTAN Data File ID, Channel 
Metadata Filename, Imaging 
Assay Type, Protocol Link, 
Software and Version, 
Microscope, Objective, 
NominalMagnification, LensNA, 
WorkingDistance,WorkingDistan
ceUnit, Immersion, Pyramid, 
Zstack, Tseries, Passed QC, 
Comment, FOV number, FOVX, 
FOVXUnit, FOVY, FOVYUnit, 
Frame Averaging, Image ID, 
DimensionOrder, PhysicalSizeX, 
PhysicalSizeXUnit, 
PhysicalSizeY, 
PhysicalSizeYUnit, 
PhysicalSizeZ, 
PhysicalSizeZUnit, Pixels 
BigEndian, PlaneCount, SizeC, 
SizeT, SizeX, SizeY, SizeZ, 
PixelType

Imaging Level 3 
Segmentation

Component, Filename, File 
Format, HTAN Parent Data File 
ID, HTAN Data File ID, Imaging 
Segmentation Data Type, 
Parameter file, Software and 
Version, Commit SHA, Imaging 
Object Class, Imaging Object 
Class Description, Number of 
Objects

Imaging Level 3 
Image

Component, Filename, File 
Format, HTAN Parent 
Biospecimen ID, HTAN Parent 
Data File ID, HTAN Parent 
Channel Metadata ID, HTAN 
Data File ID, Imaging Assay 
Type, Protocol Link,Software 
and Version, Microscope, 
Objective, 
NominalMagnification, LensNA, 
WorkingDistance, Immersion, 
Pyramid, Zstack, Tseries, 
Passed QC, Comment, FOV 
number, FOVX, FOVY, Frame 
Averaging

Imaging Level 3 
Channels

HTAN Channel Metadata ID, 
Channel ID, Channel Name, 
Channel Passed QC, Cycle 
Number, Sub Cycle Number, 
Antibody Role, Target Name, 
Antibody Name, RRID identifier, 
Fluorophore, Clone, Lot, 
Vendor, Catalog Number, 
Excitation Wavelength, 
Emission Wavelength, 
Excitation Bandwidth, Emission 
Bandwidth, Metal Isotope 
Element, Metal Isotope Mass, 
Oligo Barcode Upper Strand, 
Oligo Barcode Lower Strand, 
Dilution, Concentration

Imaging Level 4

Component, Filename, File 
Format, HTAN Parent Data File 
ID, HTAN Parent Channel 
Metadata ID, HTAN Data File 
ID, Parameter file, Software and 
Version, Commit SHA,Number 
of Objects, Number of 
Features,Imaging Object Class, 
Imaging Object Class 
Description, Imaging Summary 
Statistic

Imaging Level 1

Component, Filename, File 
Format, HTAN Parent 
Biospecimen ID, HTAN Data 
File ID, Imaging Assay Type, 
Protocol Link, Software and 
Version, Commit SHA, 
Pre-processing Completed, 
Pre-processing Required, 
Comment

77 imaging
Attributes

39 required

24 with valid 
values



Complete imaging dataset



A minimal imaging dataset



Majority of data received to date



File formats

We strongly prefer OME-TIFF images that are
● ✅ Valid OME-TIFFs with valid OME-XML
● 🔺 Contain a single image pyramid
● 🧩 Are tiled
● 🪪 Contain informative channel names that match channel metadata file

○ e.g. ‘Ki-67’ rather than ‘Channel15’

● Do not contain acquisition dates, un-redacted slide labels 
or other potential PII/PHI

If OME-TIFF conversion is not possible it is possible to submit another
Bioformats compatible image format. Please reach out to the DCC.



Channel metadata file

● Contains important information on channel metadata
○ Channel name

○ Channel QC

○ Antibody RRID

● Channel name should match file where possible
● Individual rows for primary and secondary antibodies where used
● Generate template in DCA using “Imaging Level 3 Channels”
● For imaging level 2 provide the folder path in Synapse to a csv



Channel metadata file example
syn25763824 | CRC202105 HTAN channel metadata.csv | HTAN HMS



De-identification

● Data submitted to the DCC must be de-identified by the Safe Harbor method
● All participant identifiers must be removed from metadata and data
● Make sure your De-identification risk assessment is up to date and that you are 

familiar with it.
● Key identified risks

○ Slide labels: Misplaced slide label stickers and visible dates
○ Acquisition dates: Potential re-identification attack vector through other 

metadata such as ‘days to sectioning from index`
○ Other identifiers (eg patient numbers) in original file metadata



De-identification: Dates in imaging data

● All dates must be removed, redacted or modified.
● These include

○ DateTime tag, 

○ AcquisitionDate in OME-XML

○ Date in Aperio ImageDescription 

○ slide label images 

○ or any other location

● Please check for and remove before submission to the DCC
Even if they are not related to date of acquisition!

● DCC is validating De-identification and will withhold release

Reach out to me if you 
have issues identifying 
or removing potential 
PII/PHI in your imaging 
data

I can recommend tools 
and approaches



De-identification workflow



Gotchas

● Slide label sticker misplaced with participant DoB visible

● Date of acquisition included in OME-XML structured annotation original 

metadata

● 27 channel image encoded as 27 timepoints

● 40 channel CODEX encoded as 4 channels and 10 timepoints



Useful checks before upload

showinf -nopix  (bftools) tifftools dump
Bio-formats importer 
(FIJI / ImageJ)



CC-BY-4.0 licensing of all imaging data

● Imaging Data Commons enables free download of data from their cloud 
buckets thanks to the Google Public Datasets Program

● Requires that data are open access (otherwise download is requester-pays)
● DCC will request your approval for CC-BY-4.0 license to be applied to your data

Before release on the portal and transfer to CDS
● This is in alignment with the HTAN External Data Sharing Policy
● Please reach out to DCC and Sean Hanlon (NCI PO) with any questions or 

concerns



Submitting data and metadata
to the HTAN DCC



Data organisation and upload

● Create top-level folders on Synapse
● DCC recommends that you have one top-level 

folder per data type and upload
● One manifest per top-level folder
● Data upload directly in Synapse or to bucket 

(BU is in Google Cloud Buckets)
● If key matches Synapse folder and md5 

provided will by sync’d with Synapse
BASE64=$(openssl md5 -binary $file | base64)
gsutil -h x-goog-meta-content-md5:BASE64 \ 

cp $file gs://htan-dcc-bu/imaging_level2/



Let’s take a look at the Data Curator App 

Data-model driven

Structured data - follows template 
sheets

Validates
- columns headers
- controlled vocabulary
- ID cross-check match



Interfaces w/ data model to generate templates

Can fill in online or 
locally in Excel/csv



Validates data for data-model compliance



Metadata submission and validation
-



HTAN DCA errors

● Disconnect error shows in the 
bottom left hand corner. (may be 
hidden behind transparency)

● Please open an HTAN service desk 
ticket (bit.ly/htan-help) and include 
the manifest that you were 
attempting to upload as an 
attachment.

● This helps us squash bugs and get 
your data submitted faster



Useful DCC resources



Getting in touch with the DCC

(in rough order of preference)

● Create a HTAN DCC service desk 
ticket
○ bit.ly/htan-help or email 

htan@sagebionetworks.jira.com

● Message in the #dcc-uploads-bu 
channel on the HTAN Slack workspace

mailto:htan@sagebionetworks.jira.com


HTAN Data Ingress Docs

ncihtan.github.io/HTAN-Data-Ingress-Docs/faq.html



HTAN Missing Manual

docs.humantumoratlas.org



DCC re-orientation at Fall F2F

Slides on Synapse:
syn45352565



HTAN Data Portal
and data destinations



HTAN Portal

Metadata filtering, thumbnails and linked image visualisation

data.humantumoratlas.org

Ino de Bruijn, MSK



Minerva stories
Manually curated Automatic default (Auto-Minerva)

Pre-rendered channel overlay groups with waypoints and annotation 
sharing. Wide potential for overlays and supplementary graphs etc

Jeremy Muhlich, HMS



HTAN IDP OMERO instance

● Synapse authentication
● HTAN Release 1 and 2 images
● Also used by TNP TMA and 

TNP SARDANA for initial staging
● Auto-minerva preset rendering



Level 1 and 2 Sequencing  ➡ 
NIH CRDC CDS
authenticated through dbGaP
available through Seven Bridges
Genomics Cloud

Level 3 and 4 Sequencing ➡ 
Available through Synapse, and
through Google BigQuery at
ISB-CGC (June 2022)

Imaging ➡ 
CDS and Imaging Data Commons

50

HTAN Data Destinations



dbGaP Study Accession: phs002371.v1.p1 Visible in SB CGC though CDS Explorer page

51

Seven Bridges Cancer Genomics Cloud



52

Imaging data also going to Imaging Data Commons



Final thoughts
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Let's keep talking

● Check that we have templates for your 
data types - if not let us know.

● Let us know your publication plans and 
timelines

● Share data and metadata early
● Create a HTAN DCC service desk 

ticket so we can track issues
bit.ly/htan-help or email
htan@sagebionetworks.jira.com

mailto:htan@sagebionetworks.jira.com
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Thank you!

adam.taylor@sagebase.org | bit.ly/htan-help


