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Background: The ASXL1 codon 646 variant is the most common ASXLI
variant that negatively impacts the prognoses of patients with myeloid
malignancies, particularly those with myelodysplastic syndromes and acute
myeloid leukemia. However, it has been suggested that this mutation is not
somatic but rather an artifact of next-generation sequencing (NGS) owing
to its location in an 8 bp guanine mononucleotide repeat. In this study, we
evaluated the performance of amplicon-based NGS in discriminating the
ASXL1 codon 646 variant.

Methods: Amplicon-based NGS was performed on the Myeloid DNA
Reference Standard HD829 in varying reference material dilution ratios using
the TruSight Myeloid panel and a MiSeqDx system.

Results: The expected and measured variant allele frequencies (VAFs) of
the ASXL1 codon 646 mutation in the reference material were 40.00% and
18.65%, respectively. The measured VAFs in reference materials serially
diluted at 11, 1:2, 14, and 1:8 were 9.09%, 5.82%, 1.92%, and 2.87%,
respectively (y=0.4391x+0.8642; r2=0.9846). Most of the other variants showed
VAFs comparable to expected VAFs.

Conclusions: The measured allele frequencies of the ASXL1 codon 646
variant in the serially diluted reference materials were approximately half
their expected values, suggesting difficulties in the correct detection of the
variant using amplicon-based NGS.

(Lab Med Qual Assur 2022;44:76-81)
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real-time PCR,
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CBL S403F, DNMT3A R882C, EZH2 R418Q, FLT3 D835Y,
FLT3 ITD300, GATA1 Q119*, GATA2 G200Vfs*18, IDH1
R132C, IDH2 R172K, JAK2 F537-K539>L, JAK2 V61TF, KRAS
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Table 1. Expected and measured VAFs of 21 variants in different dilution ratios using amplicon-based next-generation sequencing

Dilution ratio (%)

Variants Equation R2
Undiluted 1:1 1:2 1:4 1:8
ABL1 T315I y=1.3059x-0.3469 0.9445
Expected VAF 5.00 2.50 1.25 0.63 0.31
Measured VAF 6.61 2.20 0.70 0.80 0.61
Discrepancy* 32.27 -12.05 -44.24 28.31 93.66
ASXLI WT796C y=1.0839x-0.0400 0.9948
Expected VAF 5.00 2.50 1.25 0.63 0.31
Measured VAF 5.45 2.58 1.11 0.82 0.34
Discrepancy 9.00 3.20 -11.20 31.20 8.80
CBL S403F y=0.7530x+0.2850 0.9919
Expected VAF 5.00 2.50 1.25 0.63 0.31
Measured VAF 4.02 2.30 1.11 0.63 0.66
Discrepancy -19.60 -8.00 -11.20 0.80 111.20
DNMT3A R882C y=0.4017x-0.3717 0.8243
Expected VAF 5.00 2.50 1.25 0.63 0.31
Measured VAF 2.42 1.05 1.43 0.64 0.21
Discrepancy -51.60 -58.00 14.40 2.40 -32.80
EZH2 R418Q y=1.0351x+0.1804 0.9545
Expected VAF 5.00 2.50 1.25 0.63 0.31
Measured VAF 5.64 2.02 1.77 0.92 0.58
Discrepancy 12.80 -19.20 41.60 47.20 85.60
FLT3 D835Y y=0.9507x-0.0779 0.9873
Expected VAF 5.00 2.50 1.25 0.63 0.31
Measured VAF 4.77 2.22 0.80 0.58 0.45
Discrepancy -4.60 -11.20 -36.00 -7.20 44.00
IDHI R132C y=0.6163x+0.6779 0.8493
Expected VAF 5.00 2.50 1.25 0.63 0.31
Measured VAF 3.52 2.44 2.18 0.91 0.31
Discrepancy -29.60 -2.40 74.40 45.60 -0.80
IDH2 R172K y=1.2016x+0.3079 0.9230
Expected VAF 5.00 2.50 1.25 0.63 0.31
Measured VAF 5.89 4.45 131 0.98 0.55
Discrepancy 17.80 78.00 4.80 56.80 76.00
JAK2 V61TF y=0.9561x-0.0504 0.9833
Expected VAF 5.00 2.50 1.25 0.63 0.31
Measured VAF 4.58 2.57 1.43 0.33 0.10
Discrepancy -8.40 2.80 14.40 -47.20 -68.00

(Continued on next page)
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Dilution ratio (%)

Variants Equation R2
Undiluted 1:1 1:2 1:4 1:8
JAK2 F537-K539 y=0.7071x-0.4121 0.8533
Expected VAF 5.00 2.50 1.25 0.63 0.31
Measured VAF 3.53 0.37 0.68 0.21 0.00
Discrepancy -29.40 -85.20 -45.60 -66.40 -100.00
NPMI W288fs*12 y=0.4414x+0.4988 0.6824
Expected VAF 5.00 2.50 1.25 0.63 0.31
Measured VAF 2.34 2.23 1.63 0.13 0.44
Discrepancy -53.20 -10.80 30.40 -79.20 40.80
SF3B1 GT40E y=0.8877x+0.0521 0.9967
Expected VAF 5.00 2.50 1.25 0.63 0.31
Measured VAF 4.48 2.36 1.01 0.60 0.41
Discrepancy -10.40 -5.60 -19.20 -4.00 31.20
TET2 R1261H y=1.2071x-0.2808 0.8669
Expected VAF 5.00 2.50 1.25 0.63 0.31
Measured VAF 6.42 1.16 1.53 0.63 0.55
Discrepancy 28.40 -53.60 22.40 0.80 76.00
TP53 S241F y=1.000x+0.4704 0.9603
Expected VAF 5.00 2.50 1.25 0.63 0.31
Measured VAF 5.38 2.92 2.39 0.80 0.55
Discrepancy 7.60 16.80 91.20 28.00 76.00
NRAS Q61L y=0.8621x+0.8854 0.9116
Expected VAF 10.00 5.00 2.50 1.25 0.63
Measured VAF 9.82 4.15 3.47 3.29 0.40
Discrepancy -1.80 -17.00 38.80 163.20 -36.00
GATA2 G200fs*18 y=1.0731x+5.0021 0.9729
Expected VAF 35.00 17.50 8.75 4.38 2.19
Measured VAF 40.74 27.78 14.71 8.06 6.49
Discrepancy 16.40 58.74 68.11 84.23 196.69
RUNX1 M267I y=1.043x-1.0113 0.9801
Expected VAF 35.00 17.50 8.75 4.38 2.19
Measured VAF 34.31 20.56 6.60 2.60 1.60
Discrepancy -1.97 17.49 -24.57 -40.57 -26.86
ASXL1 G646fs*12 y=0.4391x+0.8642 0.9846
Expected VAF 40.00 20.00 10.00 5.00 2.50
Measured VAF 18.65 9.09 5.82 1.92 2.87
Discrepancy -53.38 -54.55 -41.80 -61.60 14.80
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Dilution ratio (%)

Variants Equation R2
Undiluted 1:1 1:2 1:4 1:8
KRAS G13D y=0.9612x+0.9617 0.9944
Expected VAF 40.00 20.00 10.00 5.00 2.50
Measured VAF 38.57 21.75 11.20 5.52 2.26
Discrepancy -3.58 8.75 12.00 10.40 -9.60
BCOR Q1174fs*8 y=0.9654x-0.6417 0.9942
Expected VAF 70.00 35.00 17.50 8.75 4.38
Measured VAF 68.06 30.21 17.88 6.69 4.89
Discrepancy -2.77 -13.69 2.17 -23.54 11.77
Abbreviation: VAF, variant allele frequency.
*Discrepancy: (measured VAF-expected VAF)/expected VAF x 100.

NPMI1 W288fs*122| A, 2| 7|t VAFE 5.00%% 2L,  EIUCH 0l &2 AN HI7|&MEN 2to|=22{2] MZfof| AE
£73 VAF= 2.34%2 discrepancy= -53.20%®iCt 22{Lt £F E|QUE miEnt XFMCHEZ [MEE2M 717]2] 450| 482 Y
A Mol M= Z|CHZtat Z-ZEe| Xtol7t 1:4 3| FMelstn  SHH, fEoh 22t CHE HO[HIES 7| 2l Al thA|s| Ao &=
£ 2 Xto[7} giCt Zt= Table 12+ Supplement 10] H2lz]  EASS 2o{=LCt.
of QUL 9hH, ASXL1 G646fs*12 #Hol2| & IE 1:8 3| S H|elst

oD 111, 102, 114 BHA| 2R0IA FHE7H0| 7|CHakel 50%7tE
inkS; O|RLC}. CHE tHolof Chet 1o 2ntE 112{stH, o= of mfd =
= AHMICHE 7| M EB2497| 71 0] tH0]of| CHEH A %5I FoftE 5

2 A= ASXLI Z= 646599 CHUGT|ISEH 2l0lM BT Q12 Hekk| gEOLL, Yannakou S[5]0I HIAIQ Hiet 20|
PCR 272 2I5t0] QIS ME0| Wil & QUCH= JHE S &3S} amplicon 718ke] RIMICHE 7| B 240{ M O] U7 |SerA|
B M2 2 AS2E LAY MMV IME 71712 018 RLlollM Yoits Jts4ol &Lt J8Lt 7|& |_-_r101|k|E o] &
5t0] AB SR} SR 2lollM HHEXQI 23Tt oLt artifact, T L4A0] Ldst It

EACHAOIAH 217H2] HO|= YoM RF AEERJACEL £ SHE MASIFCLE, 2 AF0M= VAFZL Z|CHZEE L 2f 50%
of QI 220f| A0 DNMT3A R882, ASXL1 G646fs*12, A ZHE O LHEC=E IS4 E= 2 VAFS| A0
NPMI W288fs*125 M|el5tH D5 fMHOM Z|CHZ I ZHA|  USE AAISIILE 0|2t 22 dAto| Q2 E2TSILE AlLH|
7t 2 X017t QAACH, THAS| MM E2 HEHAES LIEHACE  (primer) 2% Al 2F S0| /20| =US +~ UL
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= 11 EHAIS M RE = J|ciztat ZH-AAS 2 XHo[7F AL 2HEE Zuput Y3ldelX], LAl AMRIX|E 2elsty| 2/t
o, £2 MEEAE LIEHL] 0] & Ho|o| MM E3| 22 HEZAAIE AYEX| RIUCH= oI T2 AF0|M Bt £5H
discrepancy7f UAAH §oI2 SEHOICE 7|t VAFZE 5% & 510 HAZ0|LE S2|2t2 AtESh= 20| Zute| btstol =2

S0| & 14711, 0| & &S0 M2t =2 discrepancyS &2 0| & ZO|C} K StLIS| SHANMOE = AA| 3| M0f| At HHF
i"'iQEE, 7|CH VAFZL Q10| S 752 &X| Q4Ch ot Bl 2o = TITHANX] ob2 2hXte| gDNAO CHeH ASXL1 G646fs*12=
3|4 Alofl= 238]2 discrepancyZt 3X| L/UCE O] HO|M Cf  XFHE7|=MEHHOZ 20l 3f°”'°'-f 1 2o #HOo|E O|2| &l
off H= £F5I0] WAAUOILE BLIS LHETICIH ojet 22 o1 O1X| Bt B2 & = ULt "otet HO|S & TET2, DNMT3AS
A0| L3 HRIX|E mefst= Cofl 20| & £ JAS AZ M2t ZEot R RTXIC| HO|7} 3tof| e 22 XS 2Eo|
ElCt. A0, 3| Mof ArEH gDNA2| MENT Zutol| FEE N/ E 7ts

21oH0| VAF7L 10% O| 4kl 6712 #H0| = ASXL1 G646fs*12 M2 et s| HHXHE! 4= ACHS]
£ H|2lstH, GATA2 G200fs*182t0| 16.40%2| discrepancyS 2 AP0ME s|MS ET Chekst 59| AHESHE M2tz
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