Development of a Researc

Grade Test Material (RGTM)
RGTM 10235: Forensic DNA Resource

Green Mountain DN
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An exploratory material developed for feedback from
stakeholders
What ]S a NOT a Standard Reference Material (SRM) or Reference
Material (RM)
ResearCh Can be developed and released faster than SRMs/RMs
Not as highly characterized (Not traceable to the SI)
Grade Test highly ch ized ble to the S
Ma te r] al Could support interlaboratory comparisons
( RGTM) Subjected to continuous stability measurements
Customer feedback may drive the pro
RMs or SRMs
ge for feedback/data
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Outline

What is a Research Grade Test Material

Example of a current RGTM produced
by the Applied Genetics Group

Needs for a forensic RGTM

Release of RGTM 10235: Forensic DNA
Resource Samples

SARS-CoV-2 Synthetic RNA Fragments

Developed by the Applied Genetics Group in response
to the COVID-19 pandemic

Received funding from the CARES Act: Coronavirus Aid,

Relief, and Economic Security
RNA fragments can assist in the development and

validation of RT-qPCR assays for SARS-CoV-2 detection

Development to distribution took ~90 days

Example of RGTM development in response to

current measurement need

RGTM 10169
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NIST receives many requests for SRMs to address
ongoing measurement challenges (degradation,
inhibition, complex mixtures, extraction, etc).
« Challenges to fit within the SRM production structure nee

assess all sources and forms of uncertainty and charactel
without years of stability studies

Assist in internal validation efforts by providing a
standard supplemental sample set

Why make a
Forensic DNA
RGTM?

Desire for more explicit informed consent

« Samples which allow for public sharing of genotype and
data and outlines intent to share with law enforcemel
Labs)

Examination of new production methods to benefit
future SRMs and RMs

5
» Could assist in internal validation efforts by
providing a standard supplemental sample set
. » Will help inform future SRMs and RMs that are
Benef] t to provided to the forensic DNA community \
Customer » May be used as training samples within a labof
» Increased informed consent allows for sharing of
samples and data
RGTM 10235 is being provided at no cost to the
customer in exchange for data to support long term fit
for purpose measurements
7
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» Examination of future production methods for

and SRMs

» NIST made changes in production methods: '

Benefit to
NIST

Each of these measurements will increase our
knowledge and ability to manufacture better RMs and
SRMs in the future

» Robotic Bottling |
» Tube type (Teflon to polypropylene)
» Volume of DNA provided (current SRMs are 5
» Addition of Carrier RNA and effects on stabilit.

Evolution of Informed Consent

v

Previous consent was generic and allowed for
blood bank to “use in any manner” (i.e. sold to
NIST AGG)

v

Desire for a more explicit informed consent for
donors

v

Explicitly allows for the public sharing of
genotype and sequencing data

v

Outlines primary intent to share samples with
law enforcement

v

Allows for samples to promote research as well
as become a commercial product (SRM)

Addendum was developed with help from Anne
Andrews and the Research Protections Office
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RESEARCH GRADE TEST MATERIAL Safety: This is a humar

10235 Eﬂﬂ Source materal. Han

as a Biosafety Level
Forensic DNA E 'l

material potentially
capable of transmitti
Resource Samples

infectious disease.
Store at 4 °C. DONC
NIST E
Nitional insttuts of
Stondards and Technology
o Commares ForensicRGTME@
‘ ©

Release of RGTM 10235:
Forensic DNA Resource Sam

» 8 extracted DNA samples

» Testing of different tube types
» Teflon vs polypropylene

» Addition of carrier RNA to low
concentration samples

Sample 1 - Globalfiler
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» Combination of single source
samples and mixtures
» Samples 1-5 are single source
» Sample 6 is a 2-person mixture

» Samples 7 & 8 are 3-person
mixtures

» DNA in the mixtures is different
than the single source samples

» Allows for labs to create more
complex mixtures with these
samples for training or validation
efforts

RGTM 10235: Forensic DNA Resource Samples

7/27/2023

.. | Concentration***
Sample Format Sex | Carrier Volume
s (ng/ul)
Sa‘;"ple Single source A M % 51404 200 uL
Sample | Single source A—

, eemadede M y 36403 200 uL
S“';‘Ple Single source B F N 49404 200 pL
Sample | Single source B —

i Seadede F N 30402 200 uL
Sa';"le Single source C M Y 51404 200 uL
Sa“ﬁ"ple 2p mixture MF % 45404 200 uL
S“‘;‘pl"' 3p mixture MMF | Y 43203 200 yL
S“';ple 3p mixture MMF | Y 43+04 200 yL

*Degraded with UV light for 5 minutes

**Samples with carrier contain 50 ng/jL of yeast RNA to improve nucleic acid stability
*#%As measured by digital PCR (dPCR): httpsz/doi.org/10.6028/NIST.SP.260-189
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Sample 2 - Globalfiler degraded

3

Quant Trio DI: 2.9




Sample 6 - 2P mixture

STRMix Mixture Proportion Output:

Proportion 1: 89.54
Proportion 2: 10.46
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STRMix Mixture Proportion Output:

Proportion 1: 62.88
Proportion 2: 19.45

Sample 7 - 3P Mixture

Proportion 3: 17.67
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STRMix Mixture Proportion Output:
: Proportion 1: 60.83
Sample 8 - 3P Mixture Proportion 2: 30,18
Proportion 3: 8.98
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Documentation
provided to
customer

Guidance documents will be provided with each unit

Further information provided on STRBase
strbase.nist.gov/Information/RGTM_10235

Dateotlme Jiy 14,202

Forensic DNA Resource Samples

Guidance Document

NIST Research-Grade Test Material 10235
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‘Sample 2 M 36403 200 L
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What kind of information can be submitted
to NIST?

Customers will be required to accept Terms and Conditions at
checkout and provide feedback and results to NIST

Future needs q STR
fornew | Concentation  genayping
materials results

Data portal and repository developed through STRBase to facili
anonymous comparison between laboratorie!

STRBase data portal

A NST Rosouces | ROTH 10236

NIST Research Grade Test Material (RGTM) 10235: Forensic DNA Resource Samples

o o matesandr dograded)

Ram

Login feature of STRBase operates through login.gov

This will facilitate users accounts to allow for data upload

G 10235,

-
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STRBase account through login.gov
Submitter Information
FirstName: Erica LastName: Romsos
Email:  erica romsos@nist gov Organization: nisT
RGTM User
e RGTM Userd
Will gain access to the RGTM 10235 upload portals
Provide to users after unit is requested from shop.nist.gov
RGTM User ID# will be pre-populated through the
establishment of the STRBase account
19
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qPCR Upload Interface

Date Run: 07232025 o

Instrument; Type anor Seiect

QPCR Chemistry: 7y

Analysis Software and Version:

Upload up to 3 fles:

hoose Fikes | o fle crosen

Notes

Additional Notes:

Guidance on desired export will be
provided on STRBase

SmesteTHome This will aid in establishing fit-for-
purpose and longitudinal data

~ 8 7 U s EET 3= X ZF=E I+ 9 % XX © B Font-
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CE upload Interface GeneMapper export table file will be Examples of Data to be reported

provided on STRBase to standardize May change with future information provided and are meant to be examples only
upload for CE interface

Associated Quantifcation Information

Sé le 1 L)
Name of submitted quantfication fle: ample 1 (ng/iul)

1 Data will be reported back to community via
; ' STRBase anonymously and updated weekly
GE information S
Amplification ) g0 The ability to trace difference will assist in
Date Run: 07232023 =) Instrument: seiec =] i Required = 4, establishing fit-for-purpose
Input DNA amount: fecuies Measurement Unit: <cicc: 2 PCR Cycle Number: equieq ) A « Concentration over time (from the same
laboratory)
CE Injection Parameters - .
« Detection of alleles in the degraded sampl
Injection time (second): ecea Injection voltage (V): requrea « Minor components in the mixture)
Analysis Software and Version: .cues
Analytical Threshold RGTM 10235-Sample 2
consensus | oo | wen | ozt | owsan | e | oasea ooy | orsi | v | csvieo | poe 0| A | wia | oas | ox | roa
L e o e B B KB i e

Ploase snteran intoger valus for Blus, Groon, Yellow, Red, Purple, and Orange

Blue: s Green: equred Yellow: pequires o[ owom | e e | o | oo

Red: Required Purple: Orange:
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Thank you for your attention! ﬁestio
How to request a unit of RGTM 10235? y y Q

Contact: Erica.Romsos@nist.gov
Results/data IA PPLIED
2

o~
uploaded to I Results will FENVEXIAINSS

STRBase

Laboratories

Email interest t Latboratozies anetaly;el be published Fundi
mail interest to: o0 create materia i publishe .
ForensicRGTM@nist.gov login.gov (quant, STR lab::a:rtlgries weekly on »Fun ]ng'

2ceount DR participant SIREESS »NIST Special Programs Office: Forensic DNA
number

» Disclaimer - Points of view in this document are those of the authors and do not necessarily repres:
official position or policies of the U.S. Department of Commerce. Certain commercial software,
instruments, and materials are identified in order to specify experimental procedures as comple
possible. In no case does such identification imply a recommendation or endorsement by NIST,
imply that any of the materials, instruments, or equipment identified are necessarily the be;
the purpose.

Prior to shipment the laboratory point of contact will need to create
a login.gov account through STRBase

The STRBase portal with login.gov account is how data will be
returned to NIST

Laboratories will be assigned a Participant Number for
reporting results

~ All work presented has been reviewed and approved by the NIST Research Protectiol
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