jontorrent Abstract #1577255

Automated Nucleic Acid Purification on lon Torrent™ Genexus™ to Support Variant Detection In
Research of Myeloid Malignancies

Sarah Brozio, Jennifer Burke, Nitisha Thapa, Brendan Deal, Jiajie Huang, Collyn Seeger, Crystal Harris, Caemanii Rowe, Emilia Ostrowska, Tasha Delacour, Thilanka Jayaweera, Sophie Rozenzhak, Seth Sadis and Marina Sedova

INTRODUCTION Figure 1. ION TORRENT GENEXUS™ INSTRUMENTS NEW SAMPLE TYPES ADDED WITH INCREASED DNA YIELD RUNX1-ZFPM2 FUSION DETECTED IN AML BLOOD SAMPLE
PROVIDE AUTO MATED NUCLEIC ACID Average DNA Yield From 100ul of Sample Fusion Read Counts

FI g ure 4. | mm control — Treatnent

PURIFICATION AND OMAvV2 SEQUENCING OF . DNA purification workflow uses || , —
MULTlPLE SAMPLE TYPES up to 400ul sample volume. 6

* Myeloid malignancies are associated with a

diverse set of genomic alterations. Figure 7.

7000 -

» Accurate detection of these variants and rapid

[ ] . Fusion read counts in a frozen AML blood

Control

itﬁ;granrg:icg réi;nutlets c’;lcr)ere:::lrecn;i;lrls to providing - DNA homogenization buffer 6000 sample were compared using RNA purified
. 5 ith and without PK buffer addition.
0 was added to onve_r volume : wi
 Sufficient yield of high-quality nucleic acid is RNA %DV200 PREDICTS SEQUENCING OUTCOMES ;ampl(es to mlaxifg(l)zﬁ samplle g s «  Six replicates were sequenced per condition.
critical to sequencing outcomes; however, %DV200 Predicts Sequencing Failures Fi 2 Input (example 100ul sample + g & . - -
isolation of nucleic acids is highly dependent ' oHre s 300ul buffer). g RUNXI fusion read counts were higher and

« %DV200 is the percentage of RNA more consistent in RNA samples treated with

on sample condition. a0 fragments > 200 nucleotides long. * Addition of DNA * 300 PK Buifer (Figure 7).
« The Genexus™ Purification System provides a | L . homogenization buiffer to 100ul
robust automated purification of nuclei i : * RNAthat is highly fragmented will of sample significantly -
obust automated purification of nucieic acias | have low %DV200 scores. increases DNA yield (Figure 4). RUNI-ZEPMZRAZS
from fresh and frozen, blood, buffy coat and £ : camb| H %DV200 < 30 Buffy coat and Bone marrow
: § | + Samples wit < 30 are at
gone maf;gﬂwmsajnpciese O geAused (ch;mAthz(; 3 : ok of failing SeqUEnCing OC had *p<0.0001. Bone Marrow Butty Coat Whole Blood ASXL1, IDH1 AND OTHER VARIANTS CALLED IN DNA SAMPLES
ncomine eloi v2 Assa \Y & i :
on the lon TgrrentT'V' Genexus ySequencer g | * Failing samples shown as red « DNA variant calling results were compared from 3 unique AML (1 fresh, 2 frozen) blood
(Figure 1). = markers (Figure 2). RNA PRE-TREATMENT IMPROVES SEQUENCING OUTCOMES samples extracted using updated purification protocols.

. Oncomine Myeloid GX v2 assay can detect 5 . 23/32 samples with %DV200 <30% RNA SequenciFl:ihC::i:;nes Figure 5 - Samples were sequenced in 8 replicates per sample for each condition (Figure 8).
DNA variants in 45 target genes, and >800 ’ : failed sequencing, while 100% of Fresh Frozen ' « Detected variants and their allele frequency were concordant between DNA purification
fusion isoforms in 35 driver genes (Table 1). samples >30% passed. 00000 . 20% of untreated RNA methods.

: - p — 3 * * * samples failed QC Figure 8.
Table 1. Oncomine Myeloid v2 Gene Targets A2 ] & 400000 - metrics (MRL >70bp, _
g - Mapped Reads >50 000) Detected Variant Allele Frequency
_ HIGH QUALITY RNA PURIFIED FROM FROZEN SAMPLES £ 200000 ] ’ 100% o os t ’ o ' I == . — ¥ Trotmert
Hotspot genes Full genes Fusion Driver Expression ExpreSS|Ion - 3 | I . ________________ ith ;Oﬁ sarfnp ehs reda © o - —N | .
(28) (17) Genes (30) genes (5) contro igure o. %DV200 RNA Quality Comparison 04 wit urrer ( resn an o F
genes (5) sample Type PK Buffer = | . frozen) passed QC
e Frozen Samp|eS were Blood Bone Marrow -% 120 R
I Control = | ; metrics.

a 100 * * *

g | —_— - - Treated RNA performed

3 9

(7] o

2 &
3
F

%DV200
‘5

ABLL  KRAS |ASXL1 PRPF8 | ABL1 MET BAALC EIF2B1 treated with PK buffer conka) 9 iconron- 19| MPK Bufer _

ANKRD WT1 BCOR  RB1 ALK MLLT10 | MECOM FBXW2 during thawing (1:1 o e

26 MPL CALR  RUNX1 |BCL2 MLLT3 | MYC PSMB2 ratio). ] 1. ’ o I T ________________ significantly better,

BRAF  MYD88 | CEBPA SH2B3 | BRAF MYBL1 \?v'\ﬁlA _';gl'\:ﬂlﬂ - PK buffer was mixed 1:1 @ p<oa(_)(_)01 across all

CBL NPM1 | ETV6  STAG2 | CCND1  MYH11 ratio with fresh samples.  so " we conditions

CSF3R NRAS EZH2 TET2 CREBBP NTRK3 . Control PK Buffer Control PK Buffer ]

DDX41 PPMI1D |IKZF1  TP53 | EGFR NUP214 * Adding PK buffer to

DNMT3 PTPN1 | NF1 ZRSR2 | ETV6 NUP98 frozen samples - B
significantly improved HIGHER DNA YIELD DID NOT IMPACT SEQUENCING RESULTS .

A 1 PHF6 FGFR1 PDGFR ADV200 ot

FLT3 SETBP FGFR2 A (fpi\é) OOOciu i%Tg%g) Figure 6. There was no significant difference in DNA sequencing outcomes between treated i

GATA2 1 FUS PDGFR (n=147) and control (n=62) samples. -l

:_||DF|2—|A18 gl\F/I?fllA ;"QAK(;AZ iARA ’ :andg:ltizirg?ﬁfztc#gsns * 100% of control and treated samples had >800,000 Mapped Reads .

IDH2 ~ SMC3 KMT2A  RBM15 had no negative impact * 97% of treated and 90% of control samples had Amplicon Uniformity >97%. Y mm - Tes3 ~ Asxul IDH1 UZAF1

JAK2 SRSF2 (MLL- RUNX1 on RNA concentration. Fresh e Fresh = « Buffy coat is a new sample type that is now compatible with OMAv2. AmL AML-2 AML3

KIT U2AF1 PTD) TCF3

MECOM  TFE3 Bioanalyzer traces demonstrated degradation prevention by addition of PK buffer. DNA Sequencing Outcomes - CONCLUSIONS
100% " Contro . . . . - . .
« A. RNA extracted from a frozen blood sample without pretreatment has almost no RNA > — e  Treated « Genexus instruments provide automated nucleic acid purification and sequencing
MATERIALS AND METHODS fragments longer than 200nt. E o SR —— —_— T of blood, bone marrow and buffy coat samples using the Oncomine Myeloid GX
Fresh and frozen replicates of 35 unique samples from healthy donors and patients « B. RNAintegrity is improved by adding PK buffer before purification: >70% of RNA fragments 5 omnd - V2 assay.
diagnosed with Acute Myeloid Leukemia (AML) were analyzed. All samples were purified >200nt long. E . * Pre-treatment of samples with PK buffer enabled the use of frozen specimen with
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