AMP 2012

Reducing Residual Risk in CF Carrier Screening

- Using the illumina MiSegDx™ for Cystic Fibrosis Carrier Screening

M. Chelliserry, R.E. Lenta, J.C. San, W.M. Goldstein, and E.J. Peters,
lllumina Inc., 5200 lllumina Way, San Diego, CA 92122 USA

[ — [ 2

Cystic Fibrosis (CF) is one of the most common genetic diseases in the The MiSeqDx Cystic Fibrosis Carrier Screening Assay allows upto 48 samples to be The lllumina MiSeqDx Cystic Fibrosis Carrier Screening Assay had an average call rate of 99.99%
US, with approximately 1 in 29 Caucasian individuals being a carrier processed in less than 48 hours from extracted DNA through completed data analysis. when tested on N=400 unrelated blood samples (393 samples had a 100% call rate, 7 samples had a
for causative CF mutations. While CF is most common in individuals For the library preparation, upto 96 samples can be processed from extracted DNA to call rate of 99.35% due to No call for PolyTG) and a call rate >99.9% when tested on >1500 HapMap
of Caucasian descent, ACOG/ACMG has recommended that carrier normalized samples (ready to be loaded on the sequencing instrument) within 7 hrs with and human variation samples of multiple ethnicities. The performance of the assay was verified for
screening be offered to all couples who are considering having a child. less than 2.5 hrs of hands on time. Up to 48 samples can be pooled and genotyped/ all variants in the panel; for the rare mutations for which no samples were available, the performance
In order to increase the detection rate of cystic fibrosis carriers and sequenced in a single MiSeqDx run. was confirmed by using synthetic, plasmid-based DNA samples.
reduce the residual risk among other demographic groups, genotyping- A 4R ducibilit
i i : : . ccuracy an eproauciptii
based tests have been developed with Iarger mutatlop paqels beyond Sequencing on the MiSeqDx instrument y p Y
the 23 ACOG/ACMG-recommended mutations. Despite this effort, - > The lilumina MiSeaD tem is a bench t A set of 47 Coriell DNA samples, chosen to be representative of the different types of mutations within
non-Caucasian groups still have risk mutations that current genotyping © ur:una 15€9 th.yi e?}ls a Senc op b CFTR gene, were tested using the lllumina MiSeqDx Cystic Fibrosis Carrier Screening assay by
panels will not detect. The CFTR2 project (cftr2.com) has systematically persona’ sequencer which Ullizes sequencing by 3 operators on each of 3 MiSeqDx instruments. The results across 9 MiSegDx runs indicated
examined reported CF-causing mutations and their functional effects. Synthesis (SBS) technology. The MiSeqDx has an excellent reproducibility (100%) and accuracy (100%) when compared to results obtained with
Here we describe the development of a new next generation integrated fluidics architecture and a built-in CPU, bi-directional Sanger sequencing (for all variations except the 2 large deletions)
sequencing based assay, the lllumina MiSeqDx Cystic Fibrosis Carrier which enables cluster generation, sequencing, and PCR assay (for the 2 large deletions).
Screening Assay, for the detection of CFTR mutations on the MiSegDx data analysis, and mutation report generation to be
instrument. The test is designed to detect the 162 CFTR mutations performed on a single instrument. o oG oo T TS Sanger |
listed in the CFTR2 database and is intended to identify an individual's > After library preparation, the pooled, normalized and indexed library is loaded on to T Mmsnion ed oo MMM eciccrcy ous temate M
CF carrier status in genomic DNA extracted from whole blood. The the MiSeq reagent cartridge which contains all of the reagents required for cluster e O i  Roterence
results of the test are intended for interpretation by a certified clinical generation and SBS. The library is first hybridized, then covalently attached through opersors | taeaous e [ eia 3| o svew Homozygous
geneticist or equivalent. This test is not indicated for fetal diagnostic bridge amplification onto the flow cell surface, and amplified to generate millions of comuteses e e
teusrtlr;i,e?r preimplantation testing or for stand-alone diagnostic clusters which can then be sequenced using SBS. Detection of Performance of the Assay In sequencing across
purp ' > The SBS process uses four fluorescently labeled nucleotides; during each sequencing Challenging Regions Chal:eor%ir;g;l:?glfgsﬂ\:i/:?n\gﬁieeg :S;c;uag;tr}otsvsting
\_ J cycle, a single dNTP with reversible terminator nucleotide. >  Two Large Deletions peletion name_ Length of Deleed Regien (0.1x recommended DNA input) and high
CFTR dele2, 3 21 N
» The imaging subcomponent of the instrument consists of two cameras and two LEDs. | CReenB 15k (x recommended DNA input).
Each LED is able to capture fluorescence in two channels (530 nm and 660 nm), > PolyTG and PolyT regions in Intron 9 _
. . . ATCTTTTATTTTTGATGTGTGTGTGTGTGTGTGTGTGTTITTTTAACAGGGATTTG N #Correct #No  #Mis %R.e;_)r_od %
\ which together allow for the system to recognize the four base pairs. , o o Calls calls calls ucibility Accuracy
X . . . . ) >  Insertion/deletions in homopolymeric regions Large Deletion1 | 102 | 104 | 0 | 0 | 100.0%  100.00%
The assay technology involves targeted amplification of the CFTR » The lllumina MiSeqDx Cystic Fibrosis System performs paired end 2 x 150 cycle g g— e I B A
gene followed by automated sequencing by synthesis on the MiSeqDx sequencing to allow sequencing for 150 cycles from both directions, and 2x8 cycle - ——— 2184insA, e | ss | ss | 0| o |1000%|10000%
instrument. TruSeq Custom Amplicon workflow is used for targeted sequencing to determine the sequences of both indexes in each cluster. - - S e
ol . f 10 ! »  Insertion-cum-deletion in the same region Insertion-cum-
amplification of CFTR gene. The process involves hybridization of roferonce.  AnAACAAT asiston | |104| 104 | 0| o | 1000% | 1000%
CF oligos to unfragmented genomic DNA followed by extension and Sample Indexina/Multiplexin Hap1: AAG--CAAT ) .
ligation to form DNA templates containing regions of interest flanked by P , , g : P g »  A22-bp deletion 1211235':" Bi:'; :’r‘ﬁe[ﬁ '(’(‘) t1hf) Zf]’;‘i /5133”‘\,5’;2 tiis;ed
universal primer sequences. Using indexed pri lied with th The PCR primers include index sequences for sample utation re1D CONA Nome (HGVS 9 put (0. ;
. g Indexed primers supplied wi e - : P : (HGVS) sample tested at 1250ng (5x) DNA input.
kit, the DNA temp|ates are then PCR amphﬂed’ poo|ed into a Sing|e tube rnUIt!pleXIng- Ther_e are 8 unlqge |_5 pnmers and 12 Unlql-,le \ 852del22 5121908804 c.720_741delAGGGAGAATGATGATGAAGTAC /
i7 primers. The MiSeqDx Cystic Fibrosis Carrier Screening

and sequenced on the MiSegDx system. Y
q q Y assay allows up to 48 samples to be multiplexed on a single é o

sequencing flow cell.
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v, AT e The lllumina MiSeqDx Cystic Fibrosis Carrier Screening allows
A . st | sousqa Ky B g (hiiespt) ) . A;‘;’;':_:‘r:‘e LA genotyping of 162 variations in the CFTR2 panel in a simple,
Library Preparation method for N \ / pr B - 7 peimiers {orange tae) To demonstrate that sample indexing has no Total Run Time (DNA to data) 48hrs high throughput workflow with a short hands on time. The
MiSeqDx Cystic Fibrosis Assay i K C AMP plate impact on the sequencing result, 470 unique T 28 high accuracy, reproducibility, and the comprehensive nature
c "-'\—\ el 2L I i Ok |t e samples were tested across 2 different indices, Repff:.:igmy >192(_)9/;% of the pgnel will make it a useful tool _tq determine a subjegt‘s
g e = s 15 unique samples across 3 indices, and 3 Call R;‘: :’I:L zfmple) > gfsaoi&;/ CF carrier status. A broad panel of c_IlnlcaIIy relevant _mutah_ons
) = T s == unique samples across 47 indices. In each AT Blood based_ upon the CFTR2 database will re.duce the r.eS|duaI risk
A Hybridization of custom oligonucleotide probes :::n ;:-Mr.‘:cc(: :s: ::.n: the results were 100%’ reprOdUCIble across a” aSZOCIated Wlth ourren panels- The deSIgn Of the nstrument
B Ertantion and loation 2 RIS, = o indices tested. an the preliminary .performa.nc.:e of the lllumina assay make
C Addition of indices and sequencing adapters by PCR Az ACGAGTCG o STMOTY this SyStem approprlate for clinical use.*
D

\ Final amplicon ready for sequencing with Miseq J k / K J \ /

* In development, not available for commercial sale.

© 2012 lllumina, Inc. All rights reserved. .
lllumina, llluminaDx, BaseSpace, BeadArray, BeadXpress, cBot, CSPro, DASL, DesignStudio, Eco, GAllx, Genetic Energy, Genome Analyzer, GenomeStudio, GoldenGate, HiScan, HiSeq, Infinium, iSelect, MiSeq, Nextera, NuPCR, SegMonitor, Solexa, TruSeq, I | u m I n a
VeraCode, the pumpkin orange color, and the Genetic Energy streaming bases design are trademarks or registered trademarks of lllumina, Inc. All other brands and names contained herein are the property of their respective owners.




