CHAN
Lab Med Online
Check for

updates | Vol. 11, No. 1: 40-46, January 2021
https://doi.org/10.47429/tm0.2021.11.1.40

e [IMIO)

bl

FATANUSD BLO[HNSSR BN (O B
NGS B4 T ZAR T ATEBHEI0IMC| Z3

Next-Generation Sequencing Myeloid Panel Test for Patients with AML and MDS:

Experience in a Tertiary Care Hospital

SME - MaiA - MES - 00K - oY - MY

Seon-Ho Mun, M.D., Hun Suk Suh, M.D., Chang-Ho Jeon, M.D., A-Jin Lee, M.D., Eun-Hyung Yoo, M.D., Sang-Gyung Kim, M.D.

O tS2iclars el FITiAelsm Al

Department of Laboratory Medicine, Daegu Catholic University School of Medicine, Daegu, Korea

Background: Next-generation sequencing (NGS) technology can be used for detecting gene mutations in various patients. The NGS myeloid
panel test can be specifically used for patients with a myeloid neoplasm. In this study, the NGS myeloid panel test was used for patients with AML

and MDS, and the results are summarized and reported retrospectively.

Methods: Thirty-two NGS myeloid panel test results were reviewed retrospectively. Oncomine Myeloid Research Assay (Thermo Fisher Scientific,
USA) and Ton Torrent S5 XL (Thermo Fisher Scientific) were used for sequencing, and variant annotation was performed using Ion Reporter Software
(Thermo Fisher Scientific). Filtered variants were classified into tiers 1, 2, and 3, according to the Association for Molecular Pathology guidelines.

Results: Eighty-seven variants were detected from 32 cases, and 30 cases (94%) had at least 1 variant classified into tier 1 or 2. The most fre-
quently detected mutated gene in patients with AML was DNMT3A (N=8) and that in patients with MDS was U2AF1 (N=4). Gene mutations were

not detected in patients with MDS with single lineage dysplasia.

Conclusions: Clinically useful genetic mutations were found in patients with AML and MDS through an NGS myeloid panel test. Although there
are limitations to this study due to the small number of cases, some differences were found between the results of this study and the genetic pro-
files of AML patients in other studies. Further evaluation of the genetic profile of myeloid neoplasm is needed, and the NGS myeloid panel test can

be useful for this.
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myelodysplasia related change (AML-MRC) 31, AML without mat-
uration 3%, AML with mutated NPM1 2%, AML with RUNX1 21,
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Fig. 1. Number of mutations per patient detected using the NGS my-
eloid panel test. Data include those for 20 patients with AML and 12
patients with MDS.
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Fig. 2. Mutation status matrix. 87 detectable mutations are represented by colored boxes (green, orange, and black for tiers 1, 2, and 3 mutations,
respectively). (A) Includes 20 patients with AML. (B) Includes 12 patients with MDS.
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Table 1. Summary of the 32 patients in this study

No. iz);/ Subtype* Tier 1 variant® Tier 2 variant® Tier 3 variant® Karyotype Convigsttlcizzlﬁé netic
1 F77  AMMoL CEBPA p.E148fs Not detected Not detected Normal NPM1-, FLT3-, CEBPA+
2 M/59 AMMolL FLT31TD (33 bp) DNMT3A p.D531fs GATA2 p.G320S Normal NPM1-, FLT3+, CEBPA-

RUNX1 p.D198G TET2 p.S69R
3 F/83 AMMolL NPM1 pW289fs DNMT3A p.R882C TET2 p.C1273F Normal NPM1+, ALT3-, CEBPA-
TET2 p.Q916"
4 M/73  AMMolL FLT31TD (24 bp) ZRSR2 p.E118fs Not detected Normal Not tested
RUNX1 p.R107G
RUNX1 p.G87fs
5 F/57 AML with biallelic mutation ~ CEBPA p.P23fs NRAS p.Q61H CSF3R p.Te48l +21 NPM1-, FLT3-, CEBPA+
in CEBPA CEBPAp.L315_ NRAS p.G13D
E316insT WT1 p.R462W
6 F/66 AML with maturation IDH2 p.R140Q DNMT3A p.R882C MPL p*636Wext*13 add(22p) NPM1-, FLT3-, CEBPA-
7 F/75 AML with maturation ASXLT p.Q588* TET2 p.E1411fs PHF6 p.E152* Normal NPM1-, FLT3-, CEBPA-
WT1 p.A382fs
8 F/65 AML with maturation IDH2 p.R172K TET2 p.S1758* Not detected Normal Not tested
ASXLT p.E635fs
9 M/73  AML with maturation DNMT3Ap.R882H  KRAS p.G12D Not detected -7,add(8q) NPM1-, FLT3-, CEBPA-

10 F/37  AML with minimal CEBPA p.K298N Not detected PHF6 p.L324P t(1:2) NPM1-, FLT3-, CEBPA+

differentiation IDH2 pR172K

1 F/68 AML-MRC Not detected NRAS p.G12D GATA2 p.L359V del(5q) NPM1-, FLT3-, CEBPA-

12 M/79 AML-MRC IDH2 p.R140Q DNMT3A p.F827fs Not detected Normal NPM1-, FLT3-, CEBPA-

RUNX1 p.1342fs SF3B1 p.K700E
RUNX1 pS322*
13 F/51 AML-MRC Not detected TET2 p.F868L WTT p.H465R Normal Not tested
14 F/79  AML with mutated NPM 1 IDH2 p.R140Q Not detected Not detected Normal NPM 1+, FLT3-, CEBPA-
NPM1 p.W288fs
15 F/84 AML with mutated NPM1 NPM1 p.W288fs NRAS p.G13D TET2 p.L1899H Normal Not tested
DNMT3A p.R659P

16 M[77  AML with RUNXT-RUNX1T1 ~ FLT31TD (39 bp) Not detected GATA2 p.A372T -Y, t(8;21) Not tested

17 F/54 AML with RUNXT-RUNX1T1  Not detected NRAS p.G13D Not detected (8:21) Not tested

18 F/77  AML without maturation RUNXT p.A149E BCOR p.K1972fs Not detected Normal Not tested

DNMT3A p.R882H
DNMT3A p.W860R
SRSF2 p.P95L
19 M/66 AML without maturation ASXLT p.E705* NF1pS2597fs TP53 p.E271K add(7q), add(17p) NPM1-, FLT3-, CEBPA-
20 Fl66 Pure erythroid leukemia Not detected DNMT3A p.R729W Not detected Complex >3 abnormality ~ NPM1-, FLT3-, CEBPA-
TET2 p.D1587fs
21 Fl47  MDS with isolated del(5q) ASXL1p.D1000G Not detected Not detected del(5q) Not tested
22 M/62 MDS-EB1 ASXLT p.A640fs Not detected CEBPA p.Q83fs Normal Not tested
KITp.D816V
RUNX1 p.Q185fs
23 F/58 MDS-EB1 RUNXT1 pS293fs U2AF1 p.Y158_E159dup Not detected +1, der(1;7)(q10;p10) Not tested
RUNXT1 p.P263fs

24 M/60 MDS-EB1 U2AF1 p.Q157P Not detected PRPF8 p.11571M Normal Not tested

25 F/70 MDS-EB1 Not detected TET2 p.F868L Not detected Normal Not tested

26 F/70 MDS-EB2 RUNX1 p.R107C IDH1 p.R132C DNMT3A p.R882H  Normal Not tested

27 M/77 MDS-EB2 TP53 p.R273H Not detected Not detected Complex >3 abnormality ~ Not tested

28 F/74 MDS-MLD ASXLT p.Y591* Not detected Not detected Normal Not tested

CBLp.P417S
U2AF1p.Q157P

29 M[76 MDS-MLD U2AF1 p.Q157H TET2 p.Q831* TET2 p.K944del Normal Not tested

30 F/60 MDS-MLD Not detected Not detected BCOR p.E630K Normal Not tested

31 F/50 MDS-SLD Not detected Not detected Not detected Normal Not tested

32 M/58 MDS-SLD Not detected Not detected Not detected Complex >3 abnormality ~ Not tested

*Subtypes at diagnosis were established according to the 2016 World Health Organization classification [8]. *Variants were classified according to the Association of Molecu-
lar Pathology guidelines [16].
Abbreviations: AMMol, acute myelomonocytic leukemia; AML-MRC, AML with myelodysplasia related change; MDS-EB, MDS with excess blasts; MDS-MLD, MDS with mul-
tilineage dysplasia; MDS-SLD, MDS with single lineage dysplasia.
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