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Detection of KMT2A-PTDs In healthy donor and myeloid malignant samples using next generation sequencing

Jiajie Huang?, Haigang Gu®, Janet Orton®, Marina Sedova?, Amir Marcovitz?, Jennifer Burke?, Sarah Brozio?, Paul Williams¢, Scott Myrand¢, Nate Olowo?, Adam Broomerd, Brendan Deal?, Collyn Seegere, Seth Sadis¢, Sophie Rozenzhakd, Fiona Hyland?, Guang Liu®
a: Thermo Fisher Scientific™ South San Francisco, CA; b: Sonora Quest Laboratories, Phoenix, AZ; c: Thermo Fisher Scientific™, Ann Arbor, Ml; d: Thermo Fisher Scientific™ Carlsbad, CA; e: Thermo Fisher Scientific™ Guilford, CT

INTRODUCTION MATERIALS AND METHODS RESULTS Fig 5. IGV view of KMT2A-KMT2A.K9K2 in healthy donor samples vs myeloid samples
KMT2A (MLL) fusions and KMT2A-PTD (partial tandem duplication) are vital biomarkers in We sequenced 8483 research samples with known myeloid malignancies in both Sonora The mean read length of this data set is 90 — 120 bp and the mapped fusion reads is 20,000 — e s @ cemaol 5. 1s
myeloid malignancies traditionally detected by RT-gPCR (quantitative real-time PCR). This Quest Laboratories™ and at Thermo Fisher Scientific™ South San Francisco site. We 30,000. KMT2A-PTDs were detected in both healthy donors and myeloid samples. Healthy \a) |
study utilizes next generation sequencing (NGS) with Oncomine™ Myeloid Assay GX v2 to also acquired 20 healthy donor whole blood samples (total 127 replicates) from Stanford™ donor PTD read counts were consistently <2000 and averaged 1/3 of myeloid samples. About ~ T _ I ] ] ]
report the detection of KMT2A-PTDs in both healthy donors and myeloid malignancy Blood Center and Discovery Life Sciences™ and sequenced them at 3 different sites of 33% of myeloid samples had higher PTD read counts than any healthy donor sample. BLAT - _ L T -
: : i i : : e TM : _ ) _ ™ I : i . D i : _ 1 — = : = - I Healthy donor sample #H1
samples. KMT2A fusions in myeloid malignant samples are also reported. Thermo Fisher Scientific'™ (South San Francisco, CA; Guilford, CT; Carlsbad, CA). (BLAST "™—like Alignment Tool) analysis confirmed specific exon matching on the KMT2A gene : S | : . - KMT2A-KMT2A KOK? = 514 reads
Samples were processed on the lon Torrent™ Genexus™ Software 6.6 and analyzed using in both cohorts. Among the 8503 myeloid samples, 162 contained a total of 5 unigue KMT2A - — s IR —
Fig 1. Estimated new cases (%) of Leukemia, Lymphoma and Myeloma in USA, 2021 the.Oncomlne Myeloid Asgay _GX v2 for fusion profiling targeting 6 different KMT2A-PTD PTDs, and 105 contalned a total of 30 unique KMTZA fusion |sof_orms with KMT2A-MLLT1 and - D - |
variants and 199 KMT2A fusion isoforms. KMT2A-MLLT3 being the most prevalent KMT2A fusion gene pairs. ————— — T B Healthy donor sample #H2
- - - oo v oo e S - KMT2A-KMT2A.K9K2 = 796 reads
Total cases: 186,400 Table 1. Oncomine™ Mye|0|d Assay GX v2 Panel Table 4. KMT2A fusions & PTDs existed in ~3% SampIeS ~ il 7 _ I | [reeeerereeeeeeeeeseeeeey _ m __
. Found in # of unique Found in % of all samples ' S I eloid maliomant o
DNA Panel RNA Panel Gene Pair samples (N=8503) a I | s T KMT 25 KMT2A KOK2 = 2650 reads
_ KMT2A-AFF4 2 0.02% ikl |
Myeloma, 19% Hotspot genes Full genes Fusion Driver Expression EiEsaiof -, | S | | : — —
KMT2A-CASC5 2 0.02% At tindpietieg
| ) a7 Genes (0 | genes®) | SO0 °
Lymphoma, 48% 9 KMT2A-CBL 4 0.05%
ANKRD26  KRAS | ASXL1 PRPF8 ABL1 MECOM BAALC EIF2B1 KMT2A-ELL 11 0.13% o
ABL1 MPL BCOR RB1 ABL?2 MET MECOM FBXW?2 KMT2A-EPS15 4 0.059% (b) move | <<< << :JCSC)(_:.eTTzoBO:':::s?;onsHu?;anb(GeR(ZTOZ:;IIOILgtﬂ?g 3x  10x 100x
BRAF MYD88 CALR RUNX1 BCL2 MLLT10 KMT2A fusions - multi-region | chr11:118,304,747-118,372,746 68,000 bp. |gene, chromosome range, search terms, help pages, see ¢| | go | examples
CBL NPM1 | CEBPA SH2B3| BRAF  MRTFA Sl\l\;ll\((:cl: A PPSMMBlz KMT2A-MLLT1 30 0.35% . m— mm e
CSF3R NRAS ETV6  STAG?2 CCND1 (MKL1) U KMT2A-MLLT10 9 0.11% I %] 1o _ _
DDX41  PPMID| EzH2 TET2 | CREBBP  MYBL1 WT1 TRIM27 ] 70 ] D TR Tt R;fzieﬁ%ﬁlw R ooy S s On IGV view (Fig 5(a)), the
Leukemia, 33% DNMT3A PTPN11| IKZF1  TP53 | EGFRETV6 MYH11 - 0 R bbtad bl LT i’chggl;*:m 11 mmp;fegl Ll alignment of KMT2A-
FLT3(ITD SMCI1A NF1  ZRSR2 FGFR1 NTRK2 KMT2A-MLLTS 29 0.34% T aenuns s AINUARRRNONOARRINR S cmvnsic== g NNANARANRN RN KMT2A.K9K?2 looks clean with
+ TKD) SMC3 | PHF6 FGFR2 FUS NTRK3 KMT2A-MLLT4 14 0.16% | = i : -
oA some insertions and
GATA2  SETBP1 HMGA2  NUP214 Total 105 1.23% i KMT2A {1 _ _
HRAS SF3B1 JAK?2 NUP98 | Rerscacuaed | WWWWH_HFHH%% mismatches in both healthy
IDH1 SRSF2 KATO6A PAXS KMT2A-PTDs | —MT2A-KMT2A 162 1.91% | s ———— i - Heemee donor and myeloid malignant
Source: Cancer Facts & Figures 2021. American Cancer Society, 2021. IDH2 U2AF1 (MOZ) PDGFRA Total 162 1.91% Gommen dbsNP(ss) | 111 I W1 [0 100§ 1 1T4T T 0 (B L L samples. This is confirmed by
JAKZ WT1 KAT6B PDGFRB Samp|es W/ > 1 UCSC Genome Browser on Human (GRCh37/hg19) BLAT (Flg 5(b)) One insertion
KIT KMT2A (ML RARA L= (C) move <<< << >> >>>|z00min| 15x 3x 10x base Z0OM OUt| 15x 3x 10x 100x f bps is ob d h
L) RUNX1 KMTZA fUSlOﬂ or TOtaI 265 312% multi-region | chr11:118,338,713-118,338,780 68 bp. |gene, chromosome range, search terms, help pages, see ¢| | go | examples 0 18 pS IS ODS€Erve a‘tt €
Fig 2. Oncomine™ Myeloid assay enables rapid and efficient multi-biomarker testing KMT2A- TCF3 PTD ot @59 T W W break point of KMT2A-
PTE_T_ [()I\S/I)LL- ZLIIZZI;g4 ~2% samples had at least one KMT2A-PTD. ~1% samples had at least one KMT2A fusion. Sr vaswrel | vasernl | wawersl  wemerel  rebwrl  wssern P;I\/IT_ZA.I:9K2_. BLATls(rI]:(')WZ( )
for ACTOSS | | | | A:ACAA':CCT;;TTTTTTTATAGAGCAGGTTAAAATTAGAGGTAAGCAGAAGCTTTTGCTTTTTGT that it is from intron |g c)).
ESINETTET =T Fig 5. Read count differentiates myeloid cancer PTDs | - 1%:@- 'f‘ﬁ,p}}i 'k 'h
ELT3HTD SERED @ @ @ @ @ Read Count of KMT2A-PTDs [ o b,
—_— —_— Fig 4. KMT2A-PTDs: a relevant biomarker in myeloid malignancies 10° 3 | e ‘
KIT IDH1 e - h,E.a Ith'l-l'lr_d Ono r_S aIm p | e RefSeq Curated RefSeq genes from NCBI
TP53 |DH2 1 2 3 4 5 6 7 8 9 10 11 KMTZA WT : . . Sequences Publications: Sequences in Scientific Articles
NPM1 MPL @ @ g @ I I 4 - mFE|ﬂ|d_mallgnEﬂt_EEmpl'E' o dbSN::I:; Short Genetic Variants from dbSNP release 155
A s = HHE a]5]6 [7 1o e S CRIeN o [ 10 [ 1 10% -
NN )(v )( @ g I KMT2A-PTD CONCLUSIONS
Mutations (DNA) Tra”;‘;‘::)t"’”s — S In this study, we describe the detection of KMT2A fusions in myeloid malignant samples. Our
Tuu , study also describes the detection of KMT2A-PTDs in both healthy donor and myeloid
Table 2. Oncomine™ Myeloid assay is designed to detect six KMT2A-PTD variants v 107 3 samples, with myeloid cases showing significantly higher PTD read counts. additional studies
© Full mutational profile in 2 days © Free up time for lab techs and bioinformaticians e e et o) FPT E’ to understand the relevant expression level of PTD are in progress. This intriguing finding
| - | variant Length (or = = 160 opens opportunities for prospective studies to monitor individuals with elevated PTD levels for
© Consolidate testing of individual biomarkers © Reduce the need for NGS expertise KMT2A-KMT2A.Nnt51.K11K2 178 S 102 - myeloid malignancy development and retrospective studies to explore whether healthy donors
KMT2A-KMT2A.K9K2 172 S identified with this alteration years ago after blood donation were subsequently recorded in the
KMT2A-KMT2A.K7K2 169 = national health system with myeloid malignancies.
KMT2A-KMT2A.K11K2 116 o
KMT2A-KMT2A.K8K2 105 -
101 - =
KMT2A-KMT2A.K10K2 105 n= 127 ACKNOWL EDG.EM E.NTS . . .
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Healthy donor sample #A KMT2A-KMT2A.K8K?2 9 healthy donor sample myeloid malignant_sample For Research Use Only. Not for use in diagnostic procedures. © 2024 Thermo Fisher Scientific
KMT2A-KMT2A.K10K?2 147 category Inc. All rights reserved. All trademarks are the property of Thermo Fisher Scientific and its
KMT2A-KMT2A.K7K2 201 REFERENCES subsidiaries unless otherwise specified. Sonora Quest Laboratories is a trademark of Sonora
KMT2A-KMT2A.K9K2 343 Schnittger S, Wormann B, Hiddemann W, Griesinger F. Partial tandem duplications of the MLL Quest Laboratories, LLC. Discovery Life Sciences is a trademark of Discovery Life Sciences,
gene are detectable in peripheral blood and bone marrow of nearly all healthy donors. Blood. LLC. BLAST is a trademark of The National Library of Medicine.
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