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The purpose of this study was to establish real4ime based methods for detection of NPMI gene mutation in

acute myeloid leukemia ( AML) . Primers/probes were designed according to the clustered region of NPM1 mutations on

exon 12. Two real4ime PCR assays

PCR)

including high resolution melting curve ( HRM) and allele-specific PCR ( AS—
were developed and clinically evaluated with 89 AML samples

which were parallelly detected by capillary

electrophoresis ( CE) and sequencing. The results showed that a total of 17 mutation-positive samples were detected

including type A ( 15 cases)

type B (1 case) and type Nm (1 case) .

HRM assay could detect all mutant types and

the analytical sensitivity was around 5% . In contrast AS-PCR assay detected only 95% mutant types but its sensitivity

was as high as 0. 01%. It is concluded that considering the characteristics of each method as well as the clinical

evaluation results HRM may be used for screening of NPMI mutations at diagnosis while the ASPCR can be used for

the MRD quantification during follow-up.
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Table 1. Sequence of primers and probes

Primer/Probe Sequence (5 to 3°)

NPMI-CEF Cy5-TTAACTCTCTGGTGGTAGAATGAA
NPMI-CE-R GGTAGGGAAAGTTCTCACTCTGC
NPMI-HRMF CCACATTTCTTTTTTTTTTTTTCCAGG
NPMI-HRM-R CAACTGTTACAGAAATGAAATAAGACG
NPMI-ASFa CCAGGCTATTCAAGATCTCTGTTT
NPMI-ASR GGTAGGGAAAGTTCTCACTCTGC
ABLASHF AGAACGAAGCTGGTTTCCAAAG
ABLAS-R CTGTTGACTGGCGTGATGTAG

NPM-FAM-P( +) b FAM-CTGTAACAGTTGATATCTGGCTGTCC-NH2

NPMFAM-P( +) CAGCCAGATATCAACTGTTACAG Dabeyl
ABL-HEX-P( -) b HEX-CATTTTTGGTTTGGGCTTCACACCA-PO4

ABL-HEX-P( -) TGTGAAGCCCAAACCAAAAATGDabeyl

a; The mismatched base pair of AS-PCR primer is indicated in bold; P The ( +) chain of

each displacing probe is phosphorothioate modified on its first base.
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Figure 1. Capillary electropherograms of a wild-
type sample ( A) and an NPM!/ mutation positive

sample (B).
indicated with solid arrow ( wild type) and dashed arrow
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The peaks for amplicon of NPMI gene are

( mutant)
size standards.
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Figure 2. Sequencing analysis of different clones
harboring wild-type and mutant ( A- B- and Nm-
type) NPMI gene respectively. The inserted base pairs
are indicated in bold.
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Figure 3. Typical melting curves of clinical samples
in the HRM assay. A:a NPMI mutation negative sample.
B: a NPMI1 A-type mutation positive sample. HL-60 cell
¢DNA was parallelly detected as wild4ype ( WT) control
while waster as no template control ( NTC) .
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Figure 4. Analytical sensitivity of the HRM assay.
Simulated positive samples with six mutant levels including
46% 30% 20% 10% 5% and 1% were acquired by
serial diluting the gDNA of a NPMI A-type mutation
positive sample (46% CE result) with HL-60 gDNA.
WT wild type; Mut. mutant.
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Figure 5. Analytical sensitivity of the duplex AS-
PCR assay. A and B show the amplification plots of NPM1
and ABLI gene respectively. Simulated positive samples with
five mutant levels including 44% 10% 1% 0. 1%
0.01% were acquired by serial diluting the gDNA of a
NPM1 A-ype mutation positive sample (44% CE result)
with (HL-60. gDNA: The total gDNA contents, were the same
(50 ng) .
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Figure 6: Typical amplification plots of clinical NPM] 959 NPM1
samples in the duplex AS-PCR assay. A: a NPMI
mutation negative sample. B: a NPMI A-type mutation ( Nm )
positive sample. 0.01%
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NPM1 °
4 CE . 4
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Table 2. Comparison of the performance of the four methods
Mutation MRD Time Risk of
Method Sensitivity o Cost .
coverage quantification required” pollution
CE All 10% -20% No about 4 hours High High
Sequencing All 20% -30% No about 8 hours Low High
HRM All 5% No about 2 hours Low Low
AS-PCR 95% 0.01% Yes about 2 hours Low Low

*: Time required includes the duration of PCR reaction as well as postPCR analysis.
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