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Meeting is being 
recorded

Updates from the core

Variant Deep Dive with Dr. 
Carlin

Questions



Variant shipping: 
-15 Awardees MTA’s request, 15 in process or complete

-2 Shipped
-1st Virus received last week 



SARS-CoV-2 changes in clade 
frequency 



SARS-CoV-2 production for 
VQA panels

Methods of SARS-CoV-2 variant acquisition: 

• Laboratory isolated strains (clinical samples, repositories)
• Strain must be accessible – Time
• Each variant production is independent (non-

interchangeable) – Time
• Isolation via multiple passages often selects for 

mutations – Accuracy
• Recombinant viral production

• Any strain can be built regardless of accessibility
• New variant production can be built on interchangeable 

parts
• Recombinant strains will require less passages and 

growth conditions optimized



SARS-CoV-2 30kb 
(+)ssRNA genome

• Pathogens 2020, 9(5), 
331; https://doi.org/10.3390/p
athogens9050331



GISAID Nextstrainhttps://outbreak.info//situation-reports

B.1.1.7

P.1

SARS-CoV-2 mutations occur throughout the genome



Recombinant SARS-CoV-2 stage 2 assembly

BAC

Synthesize ~24 short DNA fragments

Individually clone &
assemble into 6
stage 2 vectors



T7

Stage 2 vector assembly into full length viral 
DNA



T7

Full length viral RNA

Electroporation Viral Production

Inactivation
for

VQA

SARS-CoV-2 DNA to RNA to Virus production

5’cap AAA

in vitro transcription



VQA panel progress

Laboratory isolated SARS-CoV-2 strains
• Ready now

• WA1 (S clade)
• Viral production in progress

• B.1.1.7 (20B/501Y.V1, 20I/501Y.V1, VOC-202012/01, UK 
variant)

• B.1.351 (20H/501Y.V2, South African variant)
• Obtaining isolates

• B.1.427 and B.1.429 (CA VUI1, CAL.20C)
• P.1 (B.1.1.28.1, 20J/501Y.V3)
• B.1.526 (.1 .2) ?

Recombinant viral production
• P.1 in progress



Recombinant 
SARS-CoV-2 
production for 
VQA panels

1. Goals for recombinant viral 
production
a) Decrease time (assembly can be 

started as soon as sequences are 
available)

b) Decrease time (new variants can 
be built on interchangeable parts)

c) Synthesize the sequence without 
passages in culture (more 
representative of circulating 
strains)



Thank you



RADx-RAD DCC All-hands meeting

NIH Office of Data Science Strategy

April 12th, 2021

https://datascience.nih.gov/about/odss
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End Goal: Provide researchers with a single access point to de-identified RADx and related data, 
algorithms, and other capabilities generated by various digital health solutions and RADx technologies.

Analytics EnvironmentData Coordinating Centers RADx Data Hub

NCI@Frederick
SeroNet

Digital Health

RADx-RAD

RADx-Tech

• Support Common 
Data Elements

• Metadata & data 
Repository

• Data 
Management

• Data curation and 
harmonization

• Authentication portal using 
RAS

• Enable researchers to query 
and analyze RADx data

• Make available data tools for 
analytic use such as Jupyter 
Notebooks (R and Python)

• Create a workbench enabling 
researcher collaboration
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Purpose of the Data Hub, CDE usage, end user, and data access control
RADx Data Hub: Purpose & Vision 

K E Y  Q U E S T I O N S A N S W E R S

What is the purpose of the Data Hub?
Adhering to NIH data FAIR principles; Solution to store, compute, and share testing data related to 
COVID-19 to provide researchers a single access point to find and analyze de-identified data and other 
capabilities generated by various programs funded by NIH.

Who is the end user? Researcher community focusing on the conducting COVID-19 related research

Why do PI’s need to utilize the CDEs? Synchronization of the common data elements across programs enable data harmonization to support 
advanced analytics and machine learning 

What data access control is in place? The Data Hub is using dbGAP and RAS for data access control at the study level per researcher. Each 
research must request access through dbGaP to attain access to a study.

Benefits of the RADx Data Hub

• Researchers will have greater access to a wider variety of data to support their efforts.

• Researchers will be able to use a variety of tools to facilitate discovery and enable analysis of the 
dataset and collaboration with other researchers.

• Manual efforts to support the data ingestion process and data access management will be greatly 
reduced through automation.



4
4

RADx Data Hub | High-level Data Context Diagram

NIH Assistance

NIH & 
Data Hub 
Assistance

RADx Data Hub

RAS

Data Coordinating Center (DCC)

RADx-UP RADx-Rad SeroNetRADx-TECH Digital 
Health 

Solutions

Study 
Registration

Data Submission

Researcher 
Community

Request 
Study Access

Data Hub Access

Authorization/Authentication

Study Data 
Files

Study 
Metadata

Self Service 
Analyt ics/ AI

dbGaP
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Discussion on the expected cadence for DCC data sharing with the RADx Data Hub
DCC Expectations for Data Sharing

Data Sharing Question: Is it feasible for all DCCs share project data with the Data Hub on a regular 

cadence of 3 months?



RADx-rad DCC – Data Core

Updates
Hua Xu, PhD



Information Web Portal



Final version of minimum CDEs approved by 
NIH RADx Executive Committee



REDCap Codebook for minimum CDEs



Data Dictionary Template



Recommended CDEs for 
FOA Research Areas 

Peter Rose, PhD



Activities on Data Standards for FOAs 
Automatic 
Detection 

and Tracking

Chemo-
sensory
Testing

Exosome 
Based

Multimodal 
Surveillance

Novel 
Biosensing
and VOC

PreVAIL kIds SCENT Wastewater

Minimum CDE communication

Data Standards Kick-Off

Data Standards Follow-up Monthly Ad Hoc Monthly Ad Hoc Ad Hoc Monthly Ad Hoc Bi-weekly

Data Dictionary Template sent 
out

Study Data Dictionaries
received (1) (1) (3) (1) (4) + CDC 

NWSS



Developing Recommended CDEs

8 FOA Groups Data Standards Meetings

FOA shared
data dictionary template

Send data 
dictionaries

Edit shared 
data dictionary
template 

Edit, revise,
build consensus

DCC

Incorporate 
into template

Map to NIH, 
PhenX, CDC, etc. 
dictionaries



Plans and Timelines

• Combine SCENT and VOC groups for CDE development
• Both groups develop similar technologies

• Novel Biosensing
• Diverse technologies, SBIR grants, data-sharing may be limited due to IP 

concerns
• Timeline

• Recommended CDEs depend on data submission readiness
• Off-line work on Data Dictionary template will reduce number of 

meetings!
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