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Table 1. CFTR 100+ Panel Content

BACKGROUND RESULTS CONCLUSIONS

Matrix-assisted laser desorption/ionization time-of- Q g The assay performance during guard-banding was MALDI-TOF is a targeted method to detect known
flight (MALDI-TOF) is a targeted method to detect known o T s N optimal at recommended performance parameters, with variants. It has mid-range multiplexing capabilities,
genetic variants. Using MALDI-TOF, we initially developed . e e e — suboptimal performance for DNA concentration at 2ng allowing the detection of approximately 25 variants/well.
an assay for 119 variants in the CFTR gene (Table 1). A on s ot and low MgCl, concentration, especially for 394delTT. As such, we developed a targeted assay to detect over
preliminary assay was designed, tested for feasibility sl — A recommended 100 CFTR variants. The assay was designed to detect the
internally and sent to two volunteer laboratories for e T eAaeTiCT Fecommence The external laboratory results (68 samples) were 100 variants as recommended by ACMG, plus additional
evaluation. I e e e y— —— 100% concordant with previously tested results, for variants that were recommended by a voice of the
T T e c T 100% accuracy. Three samples failed testing. Fifty-two customer survey.
o R = T chromosomes where the reference was positive tested | |
S S Lo B postvesnd 78chromosomes where he referencewas  OVeral USIE MALDITOF o detect CiTRwarants
MATE RIALS & METH O DS oo s esmor g;]];gjgggg; rcammended negative tested negative. Figure 1 includes the variants perfc?rmed w.eII In initial studies. Qne Of the limitations
— e included in the orthogonal testing. The analytical of this study s that not all the variants In the assay could
Assays for the targeted variants were designed using the S —— o S i sensitivity is 100% (95% Cl; 93.1-100%) and the analytical be evaluated in clinical samples or reference materials.
online Agena Assay Design Suite (ADS, v2.0, San Diego L e A T specificity is 100% (95% Cl; 95.3-100%). Currently there are no commercially available reference
CA). Primer sequences were aligned in silico against the S e PSR s 17t recommence materials to verify the accuracy of performance for all
GRCh38 reference genome. Primer-primer interactions i e o - the variants in the assay. While a commercial control
within multiples reacions were evauated,and ary oEE OB B EE vewneVadanoincued norchogonaestig rom Malne Molecuar Quaty ControInc.and Corel
rimers exhibiting predicted interactions were redesigned >dmplies from the >-Lbel-RiVE studies were
gnd re-analyzed. éf;Fkl?ls iterative process was repeated ﬁntil i el e used, synthetic oligos had to be created for many of the
no predicted interactions remained among primers within R R P irserrsen e variants.
the same reaction well. A total of six wells were required Orthogonal studies performed in the external laboratories
to multiplex all variants of interest. I e st bl \\ were 100% concordant with the previous results. A total of
Genomic DNA is subjected to multiplex PCR amplification  — e S e ____\ 68 DNA samples were tested. The most common variant
followed by shrimp alkaline phosphatase (SAP) to remove T === [ T T T % in the data set, excluding 5T, was as expected F508del
unincorporated dNTPs. In a subsequent reaction, probes N 5 P = / (n=7), followed by R117H (n=4). Note that the samples
that are adjacent to the vriantof nterestanmealtothe = oo o oo e | nluded nthe orthogona testing e not randorn b
PCR products and undergo single base extension. The e e s S e WETE LROSEN 1O INCILEE a5 Many Varlants as possibie
detection platform uses matrix-assisted laser desorption/ P oorerases e 2 1758200404 il Initial customer feedback indicated that the assay
ionization time-of-flight mass spectrometry technology performed well using DNA extracted from a variety of
to determine the extension oligonucleotides mass and S e e sample types. Customers also suggested adding three
differentiate variants. = e e T variants (I506V, 1507V, and F508C) that might interfere
Reference materials were sourced from Coriell Cel — e with targeted testing, to ensure accurate genotyping.
Institute for Medical Research (Camden NJ) and Maine — T F §:11322§2?§::1 recommendes _ 2;2;6>A T:;::glx z‘l)jic :255192':'( - 525551;’ . These variants are not pathogenic but will ensure that the
Molecular Quality Control, Inc. (Saco ME). DNA extracted e S EET———— i s T A e assay can accurately detect F508del and 1507del when
from dried blood spots, buccal swabs, saliva, and whole S S ———— cWimM eRmeW A0SO RGN - 2seideA present.
blood was used for the studies. Feasibility studies were T — — CFTRAele2_3 Additional studies are underway both internally and
performed by mU|tip|e operators on samples USing 2 006 1900019 o e st cecommencies externally to improve and further delineate assay
different Agena MassARRAY Systems (San Diego CA) = moss cicc P cecommended oerformance.
on different days, using both the 96- and 384-well i R e e
format. The following parameters were guard-banded W g
to determine optimum parameters and robustness: — T — g e ACKNOWLEDGEMENTS
annealing temperature (58-62°C), PCR ramp rate (3-6°C/s), e T o REFERENCE
PCR reaction mix (0.5-1.5X), unincorporated extension N T . ——— The entire Agena Team: Aaron Florece, Aleksey
primers (0.5-1.5X), MgCl, concentration (4.0£0.5mM) and W e 2 hacaas sl Nakorchevsky, Amber Lane, Glenn Wise, Maggie Lowe, JL Deignan, AR Gregg, WW Grody, MH Guo, H Kearney,
recommended sample inputs (2-50ng). crises b s e e g Heath Metzler, Nichole Rupp, Sharron Ohgi, Shelley Spisak, KG Monaghan, KS Raraigh, | Taylor, C) Zepeda-Mendoza,
Testing was performed by 2 external laboratories ___ — — NI Wayne Ge, Darryl Irwin, Paul Yates. C Ziats. Updated recommendations for CFTR carrier
. . . s Sy BT Acdiiona screening: A position statement of the American College
to determine accuracy and analytical sensitivity and S e . . . o
e oy 76T 12107 1210.6dup S —— of Medical Genetics and Genomics (ACMG), Genetics in
specificity from orthogonally tested samples (e.g., next EE— e s Medicine, 2023 25(8):1098-3600.
generation sequencing and MassARRAY). The external e ——— T DISCLOSURES
sites used DNA extracted from whole blood using a Roche T e e
MagNA Pure (Pleasanton CA) and dried blood spots using S [ N S Chimstso 17sassadnsh Addiord VMP, AB, KG, LM, PH, PS, MJ, and GS are employees of Agena
a laboratory-developed assay extraction method. Thermal R R s N =V e e Ghrmszis 17szzisadnss Addiord Bioscience.
cyclers used included: Applied BioSystems Incorporated —= S S, pidiora
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