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The somatic mutation JAK2 V617F is associated with
BCR-ABL1-negative myeloproliferative neoplasms.
Detection of this mutation aids diagnosis of these
neoplasms, and quantification of JAK2 V617F may
provide a method to monitor response to therapy. For
these reasons, we designed a clinical assay that uses
allele-specific PCR and real-time detection with hy-
drolysis probes for the quantification of JAK2
V617F, wild-type JAK2 , and GAPDH transcripts. Mu-
tant and wild-type JAK2 were quantified by using
external plasmid standards that contain the rele-
vant JAK2 V617F or JAK2 sequence, respectively.
We tested 55 peripheral blood specimens from pa-
tients with suspected myeloproliferative neoplasms
and 55 peripheral blood specimens from patients
not known to have myeloproliferative neoplasms.
Low-level , nonspecific amplification was detected
in reactions containing a high copy number of plas-
mid standards and in specimens from patients not
known to have myeloproliferative neoplasms, ne-
cessitating the use of a laboratory-established mu-
tant to wild-type cutoff. The limit of detection es-
tablished by using cell line dilutions is 0.1%, and
this method identified three JAK2 V617F-positive
patients who were not detected by a less sensitive
method. The assay characteristics and our initial evalu-
ation indicate this method can be used for the detection
and quantification of JAK2 V617F, which should be use-
ful for diagnosis of myeloproliferative neoplasms and
potentially for monitoring minimal residual disease in
future trials of therapies targeted to myeloprolifer-
ative neoplasms. (J Mol Diagn 2010, 12:58–64; DOI:
10.2353/jmoldx.2010.090068)

In early 2005, multiple independent groups described an
acquired mutation in the Janus family kinase JAK2 gene
associated with the classic BCR-ABL1-negative myelo-

proliferative neoplasms (MPNs).1–5 JAK2 is a cytoplasmic
tyrosine kinase that mediates cytokine and growth factor
receptor signaling. The mutation JAK2 NM_004972.2:
c.1849G�T results in the substitution of a phenylalanine
for a highly conserved valine (p.Val617Phe, V617F) within
the pseudokinase domain (JH2), a protein domain that
negatively regulates JAK2 catalytic activity.6 It is hypoth-
esized that JAK2 V617F decreases the inhibition medi-
ated by the pseudokinase domain and results in consti-
tutive kinase activation.7

The JAK2 V617F mutation is detected in �95% of
patients with polycythemia vera (PV) and �50% of pa-
tients with essential thrombocythemia (ET) and primary
myelofibrosis (PMF).8,9 This mutation is also detected
less frequently in cases of other BCR-ABL1-negative
MPNs, myelodysplastic syndrome, and acute myeloid
leukemia,10–12 and most published data indicated that
JAK2 V617F is not found in healthy controls or individuals
with reactive erythrocytosis or thrombocytosis.13

While numerous different methods have been used to
detect and quantify JAK2 V617F allele and transcript
levels (reviewed in Steensma14), we wanted to develop a
method that was optimal for use in a molecular pathology
laboratory. To this end, we identified three key charac-
teristics that guided our assay design. First, we wanted to
ensure that the method had adequate sensitivity to detect
clinically relevant levels of JAK2 V617F. Baxter et al3

demonstrated that by using a sensitive allele-specific
PCR method, they could detect JAK2 V617F alleles in
�50% of specimens from patients with PV, ET, and
PMF in which no mutant alleles were detected by a less
sensitive DNA sequencing method. Further work by
Verstovsek et al15 and Wang et al8 indicated that the
JAK2 V617F mutation is present in virtually all cases of PV
if a sufficiently sensitive assay is used. In addition, a
lower JAK2 V617F allele burden may be present in some
patients receiving cytoreductive therapy,8,16 as well as in
many patients with ET,17 further underscoring the need
for a highly sensitive assay.
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Second, we chose to develop a quantitative assay
because recent studies suggested there may be clinical
utility in quantifying JAK2 V617F mutation allele and tran-
script levels both as a surrogate of therapeutic efficacy
against the malignant MPN clone and as an independent
prognostic factor. Selective small-molecule JAK2 antag-
onists inhibit growth of cell lines that express the JAK2
V617F protein,18 demonstrate therapeutic efficacy in mouse
models of JAK2 V617F-induced MPNs,18,19 and inhibit
primary hematopoietic cells derived from MPN patients
with JAK2 V617F mutations.20 Given the promising in vitro
and in vivo studies, clinical trials of JAK2 inhibitors have
been initiated in patients with MPNs, so quantification of
the JAK2 V617F levels may provide a method to monitor
response to these and other treatments. In addition, stud-
ies of JAK2 V617F transgenic mice and MPN patients
suggested that the ratio of JAK2 V617F to wild-type JAK2
expression determines the MPN phenotype.21,22 Further-
more, data from numerous studies indicated that JAK2
V617F allele burden correlates with a variety of hemato-
logical and clinical characteristics (reviewed in Vannucchi
et al23), and these genotype-phenotype correlations may
have prognostic significance.

The final assay characteristic we considered when
developing our JAK2 V617F assay was whether to quan-
tify allele or transcript levels. While the vast majority of
current clinical assays detects or quantifies JAK2 V617F
alleles, the quantification of JAK2 V617F transcript levels
may provide several advantages over the measurement
of allele burden. Work by Zhao et al5 demonstrated that
the percentage of JAK2 V617F is usually higher in cDNA
than in genomic DNA when PV mononuclear cell samples
are analyzed. In addition, recent work by Ma et al24

demonstrated that analysis of mRNA from plasma sam-
ples of MPN patients resulted in a higher JAK2 V617F to
wild-type JAK2 ratio when compared with analysis of
DNA specimens. Furthermore, their work suggests that
testing plasma mRNA results in increased sensitivity for
detecting the JAK2 V617F mutation as compared with
testing plasma DNA from paired samples; the JAK2
V617F mutation was detected by mRNA analysis in 37
samples and by DNA analysis in 33 samples. In addition,
because the JAK2 V617F transcript level is likely to more
directly reflect the JAK2 V617F protein expression level,
this may be a more biologically relevant measurement
than allele burden. Finally, our assay involves the analysis
of RNA extracted from peripheral blood buffy coats,
which therefore incorporates granulocytes as well as
platelets. The inclusion of platelet RNA may be particu-
larly relevant for ET, because prior studies have indicated

that the analysis of platelet RNA may improve the clinical
sensitivity of JAK2 V617F assays.25

Based on these considerations, we developed an as-
say that uses allele-specific PCR and real-time detection
with hydrolysis probes for the quantification of JAK2
V617F and wild-type JAK2 transcript levels. Our initial
evaluation indicates the method is sufficiently sensitive,
specific, and reproducible to be used in clinical molecu-
lar pathology laboratories.

Materials and Methods

Patient Specimens

We performed quantitative testing on 55 peripheral blood
specimens submitted to the Stanford Molecular Pathol-
ogy Laboratory between August 2007 and January 2008
on which our standard JAK2 V617F mutation testing by
PCR melting-curve analysis was ordered and performed.
Specimens were excluded if sufficient RNA was not avail-
able for testing. In addition, we tested 55 peripheral
blood specimens from adult patients not known to have a
MPN. These control specimens were anonymized sam-
ples submitted to the Stanford Molecular Pathology Lab-
oratory for heritable disease testing. All specimens were
collected in tubes with EDTA anticoagulant, and these
samples were obtained in accordance with a Stanford
institutional review board-approved protocol.

Quantitative Allele-Specific RT-PCR

RNA was extracted from peripheral blood buffy coat
specimens by using the RNeasy Plus Mini Kit (Qiagen,
Valencia, CA) according to the manufacturer’s instructions,
and quantified by using spectrophotometric measure-
ments. The reverse transcription reaction was performed
by using the High-Capacity cDNA Reverse Transcription
Kit (Applied Biosystems, Foster City, CA) following the
manufacturer’s instructions.

Primers and probes for JAK2 V617F and wild-type
JAK2 transcripts (Table 1) were designed with the aid of
Primer Express software (Applied Biosystems, version
3.0) by using a single forward primer and a single probe
for both the wild-type and V617F-mutation reactions. The
reverse primers were designed by using the amplification
refractory mutation system principle,26 a strategy previ-
ously used by Jones et al.27 The 3�-ends of the reverse
primers are complementary to the mutant or wild-type
cDNA sequences, and an additional mismatch was in-

Table 1. Primer and Probe Sequences

Primer Sequence

QTJK2-FOR 5�-GATAAAGCACACAGAAACTATTCAGAGTC-3�
QTJK2-REV-MUT 5�-AGAATATTCTCGTCTCCACAaAA-3�
QTJK2-REV-WT 5�-AGAATATTCTCGTCTCCACAaAC-3�
QTJK2-PROBE 5�-FAM-AGCTTGCTCATCATACTTGCTGCTTCAAAGAA-TAMRA-3�

The underlined A or C is complementary to the JAK2 V617F mutated base 1849G�T or the wild-type JAK2 1849G, respectively. The lowercase “a” is a
mismatch incorporated in the reverse primers to enhance allelic discrimination. FAM, 6-carboxy-fluorescein; TAMRA, 6-carboxy-tetramethyl-rhodamine.
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corporated to enhance allelic discrimination. All primers
and probes were synthesized by Operon Biotechnolo-
gies, Inc (Huntsville, AL). Subsequent to the design and
evaluation of the primers and most specimen testing, a
single-nucleotide polymorphism was reported in the se-
quence corresponding to the 5�-end of the common
forward primer QTJK2-FOR (5�-GA[A/T]AAAGCACACA-
GAAACTATTCAGAGTC-3�, rs17490221 is italic). The A/T
genotype has only been reported in 1 out of �330 indi-
viduals analyzed. Given the low frequency of this single-
nucleotide polymorphism and its presence in the 5�-end
of the primer, we have not investigated this further.

We used the Applied Biosystems Human GAPDH En-
dogenous Control Kit (VIC/TAMRA Probe) according to
the manufacturer’s instructions to quantify GAPDH. The
JAK2 V617F, wild-type JAK2, and GAPDH primer and
probe sets were confirmed to not amplify genomic DNA.

Plasmid standards for the JAK2 V617F and wild-type
JAK2 assays were manufactured by DNA 2.0, Inc (Menlo
Park, CA) to contain 236 bp of JAK2 cDNA sequence
(JAK2 NM_004972.2:c.1691_1926) that includes the
V617F codon in pJ201. The JAK2 V617F and wild-type
JAK2 plasmid standards were linearized by BglI diges-
tion (New England Biolabs, Ipswich, MA) and include
seven 10-fold serial dilutions, ranging from 106 to 1 tar-
gets per well. The GAPDH cDNA standards were gener-
ated from Human HeLa S3 Cells Total RNA (Stratagene,
La Jolla, CA) and include five fivefold serial dilutions
corresponding to 250, 50, 10, 2, and 0.4 ng of input RNA
per well.

Real-time quantitative PCR was performed in the ABI
7700 or ABI 7900HT (Applied Biosystems) with an initial
10-minute incubation at 95°C, followed by 40 cycles of 15
seconds at 95°C and 1 minute at 60°C. The three tran-
scripts were examined in separate reactions. Each 96-
well plate included standard curves as well as positive,
negative, and no-template controls in duplicate; patient
samples were run in triplicate. Samples from individuals
not known to have a MPN were run in duplicate. Initially,
these samples from individuals with no known MPN were
run with the same amount of input RNA and cDNA as the
patient samples. Since nonspecific amplification was ob-
served in the mutant reaction in samples with high levels
of wild-type JAK2 cDNA, all control samples were rerun
with twice the normal cDNA input in the PCR step to
better evaluate the likely spectrum of clinical samples.
The JAK2 V617F and JAK2 wells included 1X TaqMan
Universal PCR Master Mix (Applied Biosystems), 20 pmol
QTJK2-FOR primer, 10 pmol QTJK2-PROBE probe, and
20 pmol of either QTJK2-REV-MUT for JAK2 V617F or
QTJK2-REV-WT for wild-type JAK2, and 2 �l of cDNA
with a final volume of 25 �l.

The mean threshold cycles for JAK2 V617F, wild-type
JAK2, and GAPDH were calculated for each sample by
using the ABI software package, and the appropriate
standard curve was used to determine the number of
JAK2 V617F or wild-type JAK2 copies or nanograms of
RNA equivalents for GAPDH. An example of the amplifi-
cation plots with associated standard curve for the JAK2
V617F standards is shown in Figure 1, A and B. To ensure
that RNA of sufficient quality and quantity is present for

accurate quantification, we require at least 0.4 ng of RNA
equivalents for GAPDH be detected to report a result for
the assay. Two patient specimens failed to meet this
requirement and were excluded from subsequent analy-
sis. The following three ratios were calculated for each
specimen: the number of JAK2 V617F copies per the
number of wild-type JAK2 copies; the number of JAK2
V617F copies per microgram of RNA equivalents based
on the GAPDH measurement; and the number of wild-
type JAK2 copies per microgram of RNA equivalents
based on the GAPDH measurement. We report speci-
mens as not detected if they are determined to have a
JAK2 V617F/wild-type JAK2 ratio �0.0005. This working
cutoff was derived by analyzing the nonspecific amplifi-
cation detected for reactions containing plasmids with
105 wild-type JAK2 copies for nine separate experiments
on different days. Using these data, we calculated the
average and SD of the JAK2 V617F/wild-type JAK2 ratio
and set the cutoff at least three SDs above the average.
Low level positive samples with a JAK2 V617F/wild-type
JAK2 ratio between 0.04 and 0.0005 were retested by
using an independent reverse transcription reaction to
confirm that the result was reproducible. Specimens in
which the melting-curve analysis was negative but the
JAK2 V617F/wild-type JAK2 ratio was �0.0005 were also
retested by using an independent reverse transcription
reaction.

Sensitivity was determined by serial 10-fold dilutions of
the HEL cell line (Coriell Cell Repository, Camden, NJ),
which contains only JAK2 V617F mutant alleles, with the
Stanford lymphoma cell line OCI-Ly8, which does not

Figure 1. Examples of amplification and standard curve plots for JAK2 V617F
quantification. A: Amplification plots of JAK2 V617F standards have the
following number of copies per well (left to right): 106; 105; 104; 103; 102; 10;
and 1. B: Standard curve with slope � �3.35; y-intercept � 40.1; and
correlation coefficient � 0.997.
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contain the JAK2 V617F mutation. The serial 10-fold di-
lutions spanned nine logs (100% to 0.000001%).

Reproducibility was measured by using three different
approaches. Within-run reproducibility was measured by
performing replicate analysis of a single specimen seven
times on the same 96-well plate; we also reverse tran-
scribed the same specimen in four different reactions
and analyzed the reactions on the same 96-well plate.
The between-run reproducibility was assessed by exam-
ining seven samples on three consecutive days. These
seven samples had JAK2 V617F/wild-type JAK2 ratios
that ranged from undetectable to 7.4 and included high,
medium, and low transcript ratios.

Melting-Curve Analysis

Detection of the JAK2 V617F mutation by melting-curve
analysis was performed as previously described.28 In brief,
this assay detects the JAK2 V617F mutation by PCR and
probe-dissociation analysis by using the LightCycler instru-
ment (Roche, Indianapolis, IN), and the sensitivity of the
assay was reported to be 5% by using cell line dilutions.

Results

Although most published data indicated that JAK2 V617F is
not found in healthy individuals,13 other groups using highly
sensitive assays have reported detecting low levels of the
JAK2 V617F mutation in healthy individuals.29–31 This may
represent low level nonspecific amplification of the wild-type
allele, or some healthy controls may in fact harbor low levels
of the mutation. Consequently, we initially examined the
specificity of our assay by using plasmids containing either
wild-type JAK2 or JAK2 V617F to determine whether the
wild-type plasmid would generate any amplification signal
when assayed by using the V617F-mutation reaction. We
consistently observed low level nonspecific amplification in
the mutant reactions when �105 wild-type JAK2 copies
were present in the reactions (Figure 2). Using plasmid
standards, 100,000 wild-type JAK2 copies results in non-
specific amplification in the mutant reaction that is quanti-
fied at approximately 10 copies of JAK2 V617F. Conversely,
we observed similar nonspecific amplification in the wild-
type reaction when only JAK2 V617F copies were present.

However, this low level nonspecific amplification of the
V617F template in the wild-type reaction is predicted not to
appreciably affect the JAK2 V617F/wild-type JAK2 cDNA
ratio since the highest JAK2 V617F/wild-type JAK2 ob-
served is 11.8.

To further assess the potential for nonspecific amplifi-
cation in clinical specimens, we determined the JAK2
V617F/wild-type JAK2 cDNA ratio for 55 specimens from
patients with no known MPN. Initially, we identified three
specimens with low level amplification in the JAK2 V617F
reaction. To better evaluate the potential spectrum of
clinical specimens and to confirm that we established a
conservative positive/not detected cutoff value, we re-ran
all 55 specimens with twice the input cDNA and found 29
of the specimens exhibited low levels of amplification in
the JAK2 V617F reaction. Examples of these amplification
curves are shown in Figure 2, and the JAK2 V617F/wild-
type JAK2 ratios from the patients with no known MPN are
depicted in Figure 3. Given the above findings and the
low incidence of PV, ET, and PMF,32,33 we suspect that
most, if not all, of these cases are false-positive results
caused by nonspecific amplification. Such nonspecific
amplification of the wild-type JAK2 allele has been pre-
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Figure 3. JAK2 V617F/wild-type JAK2 transcript ratios for parallel-tested spec-
imens and samples from individuals with no known MPN. Ratios equal to zero
are not depicted; however, the following number of zero values were observed
for each category: positive (0); borderline positive (0); negative (10); and no
known MPN (29). Borderline positive refers to results in which the probe-
dissociation pattern is consistent with the presence of the JAK2 V617F mutation
at a low level (�10% of the assayed cells), but cannot be considered definitive.
Based on the nonspecific amplification observed with plasmids containing
wild-type JAK2, we report specimens as not detected if they are determined to
have JAK2 V617F/wild-type JAK2 ratio �0.0005 (dotted line).

Figure 2. Low-level nonspecific amplification is
observed in the mutant reaction when only wild-
type JAK2 is present. We observed reproducible
logarithmic amplification in the mutant reaction
containing only known quantities of plasmids
with the wild-type JAK2 cDNA sequence. The
leftmost and rightmost amplification curves rep-
resent 106 and 105 wild-type JAK2 copies (WT),
respectively. Similar low levels of mutant signal
are detected in some specimens in our control
population, as is shown for specimens from
three individuals with no known MPN.
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viously described by Hammond et al.31 The authors used
a similar mutation-specific primer design and hydrolysis
probe chemistry to quantify the average number of JAK2
V617F DNA copies per cell. Furthermore, because many
of the quantitative and highly sensitive JAK2 V617F as-
says use the same mutation-specific primer design de-
scribed by Jones et al,27 we suggest that cases with very
low levels of JAK2 V617F be interpreted with care. As was
discussed by Hammond et al,31 this nonspecific amplifi-
cation may be caused by low level mispriming of the
mutation-specific primer or by the presence of low levels
of 3�-truncated mutation-specific primers. Regardless of
the mechanism, we were unable to eliminate this nonspe-
cific amplification by limiting primer freeze-thaw cycles or
by primer purification. Consequently, we used the non-
specific amplification observed for plasmid standards
containing a known number of wild-type JAK2 copies to
establish a working cutoff value of 0.0005 for use in our
laboratory (Figure 3). We report results with ratios
�0.0005 as “not detected” to minimize the possibility of
generating a false-positive result. The clinical signifi-
cance of patients with low JAK2 V617F/wild-type JAK2
transcript ratios is unclear at this time and will ultimately
require longitudinal follow-up of these patients. Such
work is underway.

We used cell line dilutions to estimate the limit of de-
tection of the assay. The JAK2 V617F/wild-type JAK2
transcript ratio was 0.0021 for the 0.1% dilution and
0.0003 for the 0.01% dilution. Using the 0.0005 cutoff
ratio at which we report specimens as not detected, the
limit of detection for this assay is estimated to be 0.1%.
This is among the lowest values reported in the literature
for DNA-based and especially cDNA-based assays.34–37

One potential concern about using the HEL cell line,
which contains only JAK2 V617F mutant alleles, for the
measurement of the limit of detection is that it has been
shown to have undergone significant genomic amplifica-
tion at the JAK2 locus.38 However, in our experiments, the
HEL cell line does not display increased expression of
JAK2 V617F RNA relative to specimens characterized as
positive by our quantitative assay. The normalized JAK2
V617F copies detected in the HEL cell line (measured as
copies per microgram of RNA equivalents [52,600 JAK2
V617F copies/�g GAPDH RNA]) was below the median
number of JAK2 V617F copies in the specimens that were
characterized as positive by our quantitative assay
(266,000 JAK2 V617F copies/�g GAPDH RNA, Table 2).
Consequently, these data indicate that we can detect a
JAK2 V617F-positive clone that comprises approximately
0.1% of the cell population.

Within-run reproducibility was initially measured by
performing replicate analysis of a single cDNA specimen,
and the resulting CV was calculated to be 14.6%. We also
reverse transcribed the same specimen in different reac-
tions, and the within-run CV was again calculated to be
14.6%. The between-run reproducibility showed an aver-
age CV of 11.8% (range, 3.6 to 23.3).

Parallel testing of specimens submitted to our labora-
tory for clinical JAK2 V617F mutation testing by melting-
curve analysis28 demonstrates that our new quantitative
JAK2 V617F assay provides valuable qualitative data. All
specimens that were characterized as positive or border-
line positive by the melting-curve analysis were also char-
acterized as positive by the quantitative assay (Table 3,
Figure 3). Borderline positive refers to results in which the
probe-dissociation pattern is consistent with the pres-
ence of the JAK2 V617F mutation at a low level (�10% of
the assayed cells) but cannot be considered definitive.
The quantitative JAK2 V617F assay allowed definitive
characterization of these seven specimens as containing
the JAK2 V617F mutation. In addition, the quantitative
assay identified the JAK2 V617F mutation in three spec-
imens where it was not detected by melting-curve anal-
ysis. We favor that these specimens contain low levels of
the JAK2 V617F mutation that are below the limit of sen-
sitivity of the melting-curve assay because the JAK2
V617F/wild-type JAK2 transcript ratios are low (Figure 3),
the results are reproducible, and the results are consis-
tent with the patients’ clinical history. Each of the three
specimens was confirmed by repeat testing from an in-
dependent reverse transcription reaction. One patient
had a reported history of PV, and another was reported to
have a history of ET. The third patient was reported to

Table 2. Median (Range) of Values for Clinical Specimens Classified by the Quantitative Assay as JAK2 V617F-Positive or -Not
Detected

JAK2 V617F,
copies

Wild-type
JAK2, copies GAPDH, ng

JAK2 V617F/�g
GAPDH

Wild-type JAK2/�g
GAPDH

JAK2 V617F/
Wild-type JAK2

JAK2 V617F- 14,300 31,400 44.8 266,000 879,000 4.20E–01
positive (47.7–83,800) (1330–101,000) (1.00–136) (352–83,800,000) (12,000–67,100,000) (1.42E-03–1.18E�01)

JAK2 V617F-not 1.90 54,700 32.2 42.1 1,420,000 4.33E–05
detected (0–16.2) (7610–193,000) (1.21–106) (0–1230) (452,000–8,450,000) (0–1.87E-04)

Table 3. Results from Parallel-Tested Laboratory Samples and
Individuals without a Known MPN

Results

Quantitative assay results, n

Positive Not detected

Melting-curve results
Positive 19 0
Borderline* 7 0
Not detected 3† 24

No known MPN 0 55

*Borderline (positive) refers to results in which the probe dissociation
pattern is consistent with the presence of the JAK2 V617F mutation at a
low level (�10% of the assayed cells), but cannot be considered
definitive.

†Two patients had a reported history of PV or ET. The third patient
had a reported diagnosis of anemia, and a follow-up specimen from 1
year later was interpreted as having a borderline (positive) result by
melting-curve analysis.
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have anemia, and a follow-up specimen from 1 year later
was interpreted as having a borderline positive result by
melting-curve analysis. Collectively, these data suggest
that the real-time quantitative PCR assay can identify
clinically relevant low level JAK2 V617F-positive cases
that are not detected by less sensitive assays. This will
likely be most useful in confirming the clinical suspicion of
a diagnosis of MPNs in patients with low JAK2 V617F
allele burdens. Another potential application of quantita-
tive JAK2 V617F testing is to evaluate response to JAK2
inhibitor and other therapies. Because we do not know
the effect of JAK2 inhibitors and other therapies on wild-
type JAK2 and JAK2 V617F transcript levels, we did not
want to rely solely on the JAK2 V617F/wild-type JAK2
transcript ratios to evaluate treatments. For this reason,
we also quantify and normalize JAK2 V617F and wild-
type JAK2 to GAPDH. We are performing additional test-
ing by using pre- and posttreatment specimens to eval-
uate the utility of this assay in monitoring response to
therapy.

Discussion

We chose to develop an RNA-based assay for the detec-
tion and quantification of the JAK2 V617F mutation be-
cause published data indicated that it may have several
advantages over the more standard DNA-based testing.
First, analysis of paired plasma samples from MPN pa-
tients suggests that analysis of mRNA may provide
higher sensitivity for detecting JAK2 V617F as compared
with analysis of DNA.24 Second, an RNA-based assay
allows for a more direct analysis of JAK2 V617F expres-
sion level, and also accommodates the examination of
platelet RNA. Prior work suggested that analysis of plate-
lets may be a more sensitive approach for detecting
JAK2 V617F in BCR-ABL1-negative MPN patients as
compared with analysis of granulocytes alone.25 We sug-
gest that examination of RNA from buffy coats (which
include platelets and granulocytes) may also offer in-
creased sensitivity when compared with looking at a
single cell population. Finally, unlike many of the more
sensitive published assays, our assay does not require
isolation of granulocytes, because this procedure is dif-
ficult to integrate into most laboratories’ workflow. Further
testing with additional clinical specimens will ultimately
be required to determine whether these potential advan-
tages outweigh the disadvantages of working with RNA,
including RNA lability and the added work of a reverse-
transcription step.

In summary, we developed an assay that uses allele-
specific PCR and real-time detection with hydrolysis
probes for the quantification of JAK2 V617F and wild-type
JAK2 transcript levels by using plasmid standards. The
reproducibility, sensitivity, and specificity are compara-
ble with other published real-time methods for the detec-
tion of point mutations. This assay has a low limit of
detection for JAK2 V617F transcripts, and it was specif-
ically designed and evaluated for the detection of JAK2
V617F transcripts and subsequent minimal residual dis-

ease monitoring in the clinical molecular pathology
laboratory.
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