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Letter to the Editor

Dear Editor,
We read with great interest the article by Wang et al.,1
recently published on the International Journal of Cancer,
investigating the capability of plasma microRNA (miRNA)
expression of predicting presence of colorectal cancer (CRC).
The authors at ﬁrst performed a discovery phase based on
the generation of high-throughput data using miRNA microarrays, and then they evaluated the candidate miRNAs in the
plasma samples of training and validation sets by relative
quantiﬁcation based on quantitative real-time PCR (qPCR).
At the end they identiﬁed three miRNAs that yielded high
diagnostic accuracy in discriminating CRC patients from
individuals belonging to the healthy group. In both microarray and qPCR analyses miR-1228 was used as endogenous
control for data normalization. However, as the authors
pointed out, the identiﬁcation of appropriate endogenous
control miRNA(s) for data normalization is a critical step.
Dealing with qPCR data, a frequent approach to cover this
step is the use of invariant endogenous control(s) or reference miRNA(s) commonly identiﬁed from a pilot study with
representative samples from the experimental conditions. Several articles2–4 showed that data-driven methods for normalization of high-throughput qPCR data such as mean
expression value perform best in reducing variations between
arrays with respect to a single endogenous control. However,
data-driven methods are preferentially used during the discovery phase and almost never applicable in the subsequent
validation studies that are mainly focused on a limited number of miRNAs. To overcome this issue, we developed a comprehensive procedure that, starting from a data-driven
normalization method based on high-throughput qPCR data
identify a small set of miRNAs to be used as reference for
data normalization in view of subsequent validation studies.
The whole procedure is represented in Figure 1. Brieﬂy, by
taking advantage of the comparative cycle threshold (Ct)
method,5 the relative expression for each considered i-th (i 5 1,
2, . . ., N) miRNA was computed as follow: DCt_Ni 5 Cti –
gm_N, where gm_N is the geometric mean of the N microRNAs
detected in all the samples. Then a small subset of K (K < N)
miRNAs was identiﬁed according to speciﬁc selection criteria,
such as low variability, consistent expression between comparison
groups and low correlation with the other potentially considered
reference miRNAs. Once ranked according to their stability,6,7
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these K miRNAs were forwardly combined in S (S 5 K) sets, so
that the ﬁrst set contains the most stable miRNA, the second set
contains the two most stable miRNAs and so on until the last set
which contains all the K miRNAs. Within each j-th set (j 5 1, 2,
. . ., S) the geometric mean of the miRNA(s) belonging to the set
was computed (gm_Sj) and then the relative expression of each ith miRNA was obtained as DCt_Sji 5 Ctji – gm_Sj. By starting
from these values the relative expression (log2RQji 5 2DCt_Sji)
of each of the N miRNAs was evaluated between comparison
groups using a nonparametric test.8 The set of miRNAs showing
results with the highest agreement9 with that obtained when considering the relative expression computed by using the geometric
mean of the N miRNAs was identiﬁed (best subset).
We applied this procedure in a similar context of Wang
et al.1 by considering 80 plasma samples from individuals at
high risk of developing CRC who presented (49 cases) or not
(31 controls) precancerous lesions/cancer, as detected by
colonscopy. The miRNA proﬁle of each sample was analysed
R
using the TaqmanV
Array Human microRNA Card A
(Applied Biosystem, Foster City, CA) containing 381 mature
miRNAs. We obtained N 5 69 miRNAs detected in all samples (Ct < 40) and, among them, K 5 11 miRNAs were
selected and ranked according to their stability. The best subset consisted in 7 miRNAs and, when used for data normalization, allowed us to ﬁnd a panel of miRNAs potentially
able to identify individuals carrying precancerous lesions/
cancer to be validated in subsequent studies. Notably, Kang
et al.10 recently published an algorithm for normalization of
miRNAs in plasma. In addition, in this case the ﬁnal aim is
to obtain a small subset of miRNAs to be used as reference
in the subsequent validation step. Interestingly, by applying
this algorithm on our data, the panel of potentially relevant
miRNAs resulted overlapping with those obtained with our
strategy thus conﬁrming the robustness of the latter.
In conclusion, although we agree with Wang et al.1 on the
need to validate in more studies the miR-1228 they used as
endogenous control, we believe that a more successful normalization strategy could be to exploit the high-throughput data
generated during the discovery phase. One possible method
could be the procedure we have proposed for selecting a subset of reference miRNAs during the discovery phase based on
qPCR high-throughput data to be transferred in the relative
quantiﬁcation of promising miRNAs in subsequent studies.

Figure 1. Procedure for the identification of the best subset of reference miRNAs.

Yours sincerely,
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