
Abstract. – OBJECTIVE: Acute myeloid
leukemia (AML) is the second leading leukemia
in children. There is growing evidence that mi-
croRNAs (miRNAs) are crucial regulators in-
volved in leukemogenesis. This study aimed to
investigate the role of miR-155 in Chinese pedi-
atric AML by evaluating its diagnostic and prog-
nostic significance.

PATIENTS AND METHODS: The expression of
miR-155 and miR-25 in bone marrow specimens
from 83 AML and 29 non-malignancies children
were analyzed by TaqMan probe-based real-time
quantitative reverse transcriptase-polymerase
chain reaction (qRT-PCR). 

RESULTS: The expression level of miR-155
was significantly higher in AML patients than in
controls. Besides, a lowest miR-155 level was
found in favorable prognosis group and t (15;
17)/M3 subgroup compared to the rest, while a
higher level in C-Kit/FLT3-ITD mutation and rela-
tively lower level existed in “Negative” mutation
group. Moreover, miR-155 level was positively
associated with the white blood cell (WBC)
count, serum lactate dehydrogenase (LDH) and
C-reaction protein (CRP) value in peripheral
blood (PB), as well as miR-25/miR-196b expres-
sion levels. Survival analysis showed a statisti-
cally negative association with overall survival
(OS) in the expression of miR-155 in chemother-
apy group. 

CONCLUSIONS: These finding suggested that
miR-155 expression cannot only be promising
biomarker for the early detection of pediatric
AML but also predict poor outcome. MiR-155
would be a novel biomarker for diagnosis, prog-
nosis and therapy in pediatric AML.
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Introduction

Childhood acute myeloid leukemia (AML) is a
highly heterogeneous hematopoietic system malig-
nancy different from adult AML in cytogenetic
and molecular genetics1,2. The five-year survival
rate of childhood AML has been improved from
40% to 60%-75% over three decades3-5, owing to
risk-adapting therapy6,7. However, even with inten-
sive chemotherapy for high risk pediatric AML,
the outcome of relapsed and refractory AML re-
mains dismal. Identification of novel markers for
diagnosis, prognosis and treatment stratification is
likely the keys for further refine the treatment
strategies and achieve better outcome8.

MicroRNAs (miRNAs) are a family of short,
single strand and non-coding RNAs with highly
conserved sequences about 22 nucleotides in
length. They inhibit translation or degrade mR-
NA in post-transcriptional level by binding to 3’-
UTR of special target genes, acting as oncogenes
or tumor suppressor genes9. The relationship be-
tween aberrant miRNAs and adult AML has
been well-identified10,11, while the miRNA data is
less correlated with childhood AML. The poten-
tial of miRNAs as novel biomarkers in pediatric
AML is still on the brink of realization.
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In this exploratory study, we used miRNAs
and mRNAs microarray expression data (Acces-
sion number: GSE35320 and GSE43176) re-
ported from the National Center for Biotechnol-
ogy Information Gene Expression Omnibus
database (NCBI GEO DataSets), combined with
the improved “POMA” (Pipeline of Outlier mi-
croRNA Analysis, from Center for Systems Bi-
ology of Soochow University in China), we pre-
dicted a series of candidate miRNA biomarkers
involved with the leukemogenesis of pediatric
AML12,13. Among them, miR-155 and miR-25,
the top two which have the highest value of
NOD (number of degree) and TFP (transcrip-
tion factor percentage) (Wilcoxon test, p < 0.05;
NOD = 28 and 32, TFP = 0.289 and 0.242, re-
spectively), were considered as two potential di-
agnostic biomarkers of pediatric AML. In previ-
ous studies, miR-155 has been demonstrated be
altered in some adult AML14. There has been
much investigation as to the influence on other
pediatric carcinoma such as brain tumors15. As
for the children with AML, previously our labo-
ratory found that high miR-196b expression ex-
isted in M4/5 subtype of initial AML and was
related to poor outcome. Besides that, high ex-
pression of miR-196b can also be found in pedi-
atric leukemia with aberrant activation of
HOXA genes16. This study mainly aims to fur-
ther explore the underlying biological value of
miR-155 and miR-25 in pediatric AML.

Patients and Methods

Patient Samples 
Bone marrow (BM) specimens were collected

from 83 de novo AML and 29 non-malignancies
children before any interventional measure dur-
ing the period between January 2012 and Octo-
ber 2014 in the Affiliated Children’s Hospital of
Soochow University. The study was approved by
the hospital Ethical Committee, with informed
consent obtained from their legal guardians. The
enrolled individuals require compliance with age
≤ 216 months. AML patients were classified and
treated according to the protocol for Chinese
AML children by Subspecialty Group of Hema-
tology Diseases, the Society of Pediatrics, and
Chinese Medical Association17. 29 non-malig-
nancies pediatric marrow specimen were used as
controls, including the diagnosis of infectious
disease (6/29), healthy donor (3/29), and idio-
pathic thrombocytopenic purpura (20/29). 

RNA Extraction, cDNA Synthesis, and
Real-time Quantitative Reverse
Transcriptase-polymerase Chain Reaction
(qRT-PCR)

MiR-155 and miR-25 expression levels were
detected by Taqman probe based qRT-PCR
method, and U6 was used as reference gene. All
primers and probes emanated from Applied
Biosystems (ABI) (Refer to: miR-155: Number
000479-PN4427975; miR-25: Number 002442-
PN4427975; U6: Number 001973-PN4427975).

Mononuclear cells (MNCs) were isolated
through Ficoll-Hypaque gradient centrifugation
(Invitrogen, Shanghai, China) and stored at –
80°C. Total RNA was extracted from MNCs us-
ing Trizol reagent (Invitrogen, Shanghai, China)
according to the manufacture’s protocol. RNA
concentration was determined by measurement
of the optical density at 260 nm on MULTI-
SKAN GO (Thermo Scientific, Shanghai, Chi-
na). The synthesis of cDNA using Taqman® Mi-
croRNA Reverse Transcription Kit were carried
out by PCR System 9700 GeneAmp. RT reac-
tion system (15 µl) and parameters were set as:
16°C for 30 min, then 42°C for 30 min, 85°C
for 5 min, and 4°C forever, for one cycle.

The expression of mature miRNAs was deter-
mined by Taqman probe based qRT-PCR on ABI
7500 Real-Time PCR System. Reaction parame-
ters were set as: 50°C 2 min, 95°C 10 min, 95°C
15 sec, 60°C 60 sec, 20 µl of reaction system,
and 40 cycles, according to the protocol of ABI.
Triplicates were performed for all qRT-PCR re-
actions. Ct threshold was manually set at 0.08. Ct
values of U6SnRNA are required to ≤ 25. The
quantitative PCR results of all samples were nor-
malized to U6snRNA. Using the comparative Ct
method18, gene expressions of 112 samples were
calculated relative to the median level of 29 con-
trols and expressed in 2-DDCt.

Statistical Analysis
Data analysis were performed using the two

software, Statistical Package for Social Sciences
program version 18.0 (SPSS Inc., Chicago, IL,
USA) and GraphPad Prism 5.01 for Windows
(GraphPad Software, San Diego California USA,
www.graphpad.com). Mann-Whitney and
Kruskal-Wallis test were used for comparison
among groups. Spearman’s nonparametric corre-
lation analysis was executed between miRNAs
expressions and clinical features. The impact of
miRNAs level on the survival time was assessed
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by Kaplan-Meier survival analysis. All used test
were two-sided, and p-value < 0.05 was consid-
ered as statistically significant.

Results

Patient Characteristics
Table I displays the clinical features of 83

AML children. AML samples available were de-
tected for cytogenetic and molecular abnormali-
ties, including t (15; 17), inv (16), t (8; 21), MLL
(11q23)-rearrangement, and mutational screening
for C-Kit, CEBPA, FLT3. 83 patients were di-
vided into various subgroups (Table II), based on
the World Health Organization (WHO) classifi-
cation 2008 and NCCN AML Guidelines
201519,20. Remission (BM blast < 5%) and non-
remission group (BM blast ≥ 5%) could be strati-
fied on BM blast percentage in the 26th day of
initial chemotherapy. Survival follow-up was ex-
ecuted for single chemotherapy group.

Significantly Differential Expression of
miR-155 Existed in AML Patients’ 
Entire Group and Cytogenetic/Molecular
Subgroups, and Linked to 
Clinical Outcome

Predominant overexpression of miR-155 was
found in newly diagnosed AML children (3.95-
fold expression compared to controls, n = 83, p <
0.0001) (Table II, Figure 1A). We also found
miR-155 level was significantly lower in favor-
able prognostic group when compared to the rest
(0.47-fold expression, p = 0.0002) (Table II).
There was no significant difference for miR-155
levels between remission and non-remission group
after initial induction therapy (M = 3.86 vs. 4.05, p
= 0.511) (Table II). Further analysis indicated that
a lowest level of miR-155 existed in t (15; 17)
(0.12-fold expression, M = 0.48, p = 0.0004) and
M3 (0.11-fold expression, M = 0.48, p < 0.0001),
with the miR-155 level higher in C-Kit (3.06-fold
expression, M = 10.99, p = 0.004) and lower in
“Negative” mutation group (0.69-fold expression,
M = 0.69, p = 0.016) (Table II). Moreover, using
Spearman’s nonparametric correlation analysis, it
was demonstrated that miR-155 level was posi-
tively correlated with the WBC count, serum lac-
tate dehydrogenase (LDH) and C-reaction protein
(CRP) value of initial peripheral blood (PB) (r =
0.30, 0.26, 0.25; p = 0.006, 0.020, 0.022, respec-
tively) (Figure 1B-D), not with WBC, age, as well
as sex (p > 0.05, Table II). 

                                                    Pediatric AML
                                                       full cohort
                                                        (n = 83)
                Characteristic                   value (%)

Age at diagnosis, M                                      
Median                                                           121
Range                                                             4.6-216
Sex, No. (%)                                                  
Male                                                               43 (51.81)
Female                                                           40 (48.19)
WBC counts, ×109/L                                    
Median                                                           24.7
Range                                                             0.64-459.35
HB counts, g/L                                              
Median                                                           80
Range                                                             39-142
PLT counts, ×109/L                                      
Median                                                           30
Range                                                             10-262
Peripheral blood blast percentage (%)     
Median                                                           43
Range                                                             0-96
Bone marrow blast percentage (%)           
Median                                                           69
Range                                                             21.5-98
LDH, U/L                                                      
Median                                                           529.05
Range                                                             111-3910.8
CRP, mg/L                                                    
Median                                                           13.74
Range                                                             0.01-201.94
FAB subtypes, No. (%)                                
M1                                                                 4 (4.82)
M2                                                                 26 (31.33)
M3                                                                 12 (14.46)
M4                                                                 18 (21.69)
M5                                                                 18 (21.69)
M6                                                                 1 (1.20)
M7                                                                 1 (1.20)
Not determined                                              3 (3.61)
Cytogenetic abnormalities, No. (%)           
11q23 (MLL)                                                 8 (9.64)
t (8:21)                                                           22 (26.51)
t (15:17)                                                         11 (13.25)
inv(16)                                                           9 (10.84)
CNa                                                                18 (21.69)
Otherb                                                             11 (13.25)
Not determined                                              4 (4.82)
Molecular abnormalities, No. (%)              
C-kit                                                               9 (10.84)
CEBPA                                                          10 (12.05)
FLT3-ITD                                                      5 (6.02)
FLT3-TKD                                                    2 (2.41)
Negativec                                                        35 (42.17)
Not determined                                              22 (26.51)

Table I. FAB (French-America-British) subtypes and clini-
cal/cytogenetic/molecular characteristics of 83 Chinese pe-
diatric AML patients.

aCN: cytogenetically normal, without cytogenetic aberrations;
bOther: Other karyotype, with miscellaneous cytogenetic
aberrations; cNegative: No positive results were detected.
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To examine the association of miR-155 ex-
pression level with outcome of AML patient, we
divided 63 pure chemotherapy cases into two
groups based on miR-155 level, namely low
miR-155 expression (≤ M) and high miR-155 ex-
pression (> M) subgroups. Subsequent survival
analysis detected a statistically negative associa-
tion of miR-155 expression with overall survival
(OS) between these two subgroups (Log Rank p

= 0.011) (Figure 2A), with the median follow-up
of 60.4 weeks and the follow-up rate of 97%.

The Expression level of miR-25 is 
Higher in AML Patients Carrying C-Kit
Mutation and Lower in M3 Subtype
Comparing With the Rest

Although no differential expression of miR-25
appeared between the entire cohort of pediatric
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                                                                miR-155

                                                                            Median expression           Fold expression           
                                                              n                     (rang)a                           vs. restb            p-valuec

Cytogenetic abnormalities                                                                                                                                                    
11q23 (MLL)                                                        8                        4.73 (2.33-11.75)                        1.20                       0.500
inv (16)                                                                  9                        3.50 (0.49-11.48)                        0.88                       0.811
t (8;21)                                                                  22                        5.59 (0.41-13.37)                        1.45                       0.100
t (15;17)                                                                11                        0.48 (0.03-7.40)                          0.12                       0.0004
CNd                                                                        18                        3.48 (0.89-27.53)                        0.88                       0.620
Othere                                                                    11                        3.95 (0.02-26.26)                        1                            0.994
Molecular abnormalities                                                                                                                                                      
C-kit                                                                      9                      10.99 (3.66-13.37)                        3.06                       0.004
CEBPA                                                                 10                        4.33 (1.14-27.52)                        1.12                       0.778
FLT3-ITD                                                             5                        7.40 (2.87-20.28)                        1.9                         0.145
FLT3-TKD                                                            2                        1.01 (0.89-1.12)                          0.26                   ***
Negativef                                                               35                        3.48 (0.03-11.75)                        0.69                       0.016
FAB Subtypes                                                                                                                                                                      
M1                                                                         4                        5.84 (4.73-20.28)                        1.49                       0.155
M2                                                                         26                        5.92 (0.41-27.52)                        1.67                       0.021
M3                                                                         12                        0.48 (0.02-7.40)                          0.11                    < 0.0001
M4-5 (mononuclear cell group)                            36                        3.94 (0.49-26.26)                        0.98                       0.660
NCCN 2015 Prognosis group                                                                                                                                              
Favorable prognosis                                             40                        2.94 (0.03-11.72)                        0.47                       0.0002
Intermediate prognosis                                         29                        6.53 (0.02-27.52)                        1.87                       0.004
Poor prognosis                                                      14                        5.21 (0.89-26.26)                        1.33                       0.217
One Regimen Response (day 26)                                                                                                                                         
non-Remission                                                     15                        4.05 (0.89-11.75)                        1.05                       0.511
Remission                                                             51                        3.86 (0.02-20.28)                                                        
Differential expression compared to controls                                                                                                                      
Entire cohort                                                         83                        3.95 (0.02-27.52)                        3.95                    < 0.0001
M4-5                                                                     36                        3.94 (0.49-26.26)                        3.94                    < 0.0001
non-M4-5                                                              44                        4.05 (0.02-27.52)                        4.05                       0.0004
Control                                                                  29                             1 (0.10-4.02)                          1                        ***
WBC subgroups  (×109/L)                                                                                                                                                   
≥ 100                                                                     14                        5.56 (0.49-26.26)                        1.42                       0.222
< 100                                                                     69                        3.93 (0.02-27.52)                                                        
Age subgroups (M)                                                                                                                                                              
≤ 12                                                                       6                        5.61 (2.11-26.26)                        1.43                       0.280
> 12                                                                       77                        3.93 (0.02-27.52)                                                        
Sex subgroups                                                                                                                                                                      
Male                                                                      43                        3.93 (0.02-27.52)                        0.98                       0.986
Female                                                                  40                        4.00 (0.03-19.55)                                                        

Table II. MiR-155 relative expression among clinical/cytogenetic/molecular subgroups of AML.

aMedian expression relative to normal bone marrow, determined by RT-qPCR; bMedian fold expression of specific subgroup
compared to all other patients; cDetermined by Mann-Whitney test, significant p-values (< 0.05) in bold italics; dCN: cytoge-
netically normal, without cytogenetic aberrations; eOther: Other karyotype, with miscellaneous cytogenetic aberrations; fNega-
tive: No positive results were detected; ***No calculable p-value due to little cases.
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Figure 1. Significant overexpression of miR-155 compared to controls (A), and positively correlation existed in miR-155 ex-
pression with WBC counts (B), serum LDH (C) and CRP (D) level of initial peripheral blood. 

Figure 2. Survival analysis performed in single chemotherapy group. The overall survival rate is statistically higher in low
miR-155 expression group compared to high miR-155 expression group (A), but not miR-25 (B).
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AML patients and controls (p > 0.05, Table III),
we still find some meaningful results similar to
miR-155. MiR-25 was highly expressed in C-Kit
subgroup (1.28-fold expression, M = 0.91, p =
0.047), and was expressed with low level in M3
subgroup, as compared to other patients, respec-
tively (0.50-fold expression, p = 0.020) (Table III).
Yet no significantly statistical differences for miR-
25 expression were verified among cytogenetic

subgroups (p > 0.05). Additionally, as for other
clinical factors (i.e., WBC, HB, or PLT count of
PB, and serum LDH or CRP values, as well as age
and sex), we still fail to find pronounced correla-
tions between subgroups (p > 0.05). Also, no sta-
tistical association with outcome was found in sub-
sequently survival analysis for the expression of
miR-25 in chemotherapy group (n = 63, Log Rank
p = 0.258) (Figure 2B).
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                                                                 MiR-25

                                                                            Median expression           Fold expression           
                                                              n                     (rang)a                          vs. restb            p-valuec

Cytogenetic abnormalities                                                                                                                                                    
11q23 (MLL)                                                        8                        1.09 (0.52-2.33)                          1.42                       0.208
inv (16)                                                                  9                        0.95 (0.19-1.54)                          1.29                       0.671
t (8;21)                                                                  22                        0.82 (0.21-4.10)                          1.11                       0.634
t (15;17)                                                                11                          0.6 (0.15-4.10)                          0.83                       0.317
CNd                                                                        18                        0.85 (0.27-3.25)                          1.12                       0.509
Othere                                                                    11                        0.80 (0.16-5.61)                          1.06                       0.466
Molecular abnormalities                                                                                                                                                      
C-kit                                                                      9                        0.91 (0.62-4.10)                          1.28                       0.047
CEBPA                                                                 10                        0.66 (0.32-3.25)                          0.86                       0.704
FLT3-ITD                                                             5                        0.48 (0.27-0.96)                          0.63                       0.176
FLT3-TKD                                                            2                        0.43 (0.40-0.46)                          0.57                   ***
Negativef                                                               35                        0.74 (0.15-2.33)                          0.99                       0.688
FAB Subtypes                                                                                                                                                                      
M1                                                                         4                        1.24 (0.53-2.05)                          1.70                       0.204
M2                                                                         26                        0.82 (0.16-4.10)                          1.18                       0.444
M3                                                                         12                        0.41 (0.15-2.67)                          0.50                       0.020
M4-5 (Mononuclear cell group)                           36                        0.77 (0.16-5.61)                          1.05                       0.520
NCCN 2015 Prognosis Group                                                                                                                                              
Favorable prognosis                                             40                        0.72 (0.15-2.67)                          0.89                       0.268
Intermediate prognosis                                         29                        0.90 (0.14-4.10)                          1.25                       0.202
Poor prognosis                                                      14                        0.86 (0.40-1.57)                          1.17                       0.694
One Regimen Response (day 26)                                                                                                                                         
non-Remission                                                     15                        0.62 (0.27-4.10)                          0.78                       0.624
Remission                                                             51                        0.80 (0.18-2.67)                                                          
Differential expression compared to controls                                                                                                                      
Entire cohort                                                         83                        0.74 (0.14-5.61)                          0.74                       0.393
M4-5                                                                     36                        0.77 (0.16-5.61)                          0.77                       0.717
non-M4-5                                                              44                        0.73 (0.14-4.10)                          0.73                       0.287
Control                                                                  29                             1 (0.14-4.01)                          1.00                   ***
WBC Subgroups  (×109/L)                                                                                                                                                   
≥ 100                                                                     14                        0.60 (0.16-5.61)                          0.75                       0.316
< 100                                                                     69                        0.80 (0.14-4.10)                                                          
Age Subgroups  (M)                                                                                                                                                             
≤ 12                                                                       6                        0.99 (0.16-5.61)                          1.37                       0.295
> 12                                                                       77                        0.73 (0.14-4.10)                                                          
Sex Subgroups                                                                                                                                                                      
Male                                                                      43                        0.85 (0.16-5.61)                          1.26                       0.234
Female                                                                  40                        0.67 (0.14-2.20)                                                          

Table III. MiR-25 relative expression among clinical/cytogenetic/molecular subgroups of AML.

aMedian expression relative to normal bone marrow, determined by RT-qPCR; bMedian fold expression of specific subgroup
compared to all other patients; cDetermined by Mann-Whitney test, significant p-values (< 0.05) in bold italics; dCN: cytoge-
netically normal, without cytogenetic aberrations; eOther: Other karyotype, with miscellaneous cytogenetic aberrations; fNega-
tive: No positive results were detected; ***No calculable p-value due to little cases.



Positive Relationship is Presented 
Between the Expression of miR-155 
and miR-25, as well as miR-155 and 
miR-196b Described Earlier

In this study, we carried out correlation analysis
between miR-155 and miR-25, as well as miR-
196b. The results delimitated a forcefully positive
relationship not only between miR-155 and miR-
25 (r = 0.64, p < 0.0001) (Figure 3A), but also in-
volved miR-196b, which has been confirmed as
diagnostic and prognostic reminders in our previ-
ous research. As a result, moderate positive corre-
lation was found between miR-196b and miR-155
(r = 0.25, p = 0.023) (Figure 3B).

Discussion

MiRNAs plays an important role in leukemo-
genesis, and its expression signatures have been
performed to classify cancers since 200521. How-
ever, the relationship between miRNAs and pedi-
atric AML remains dismal. This study is aimed
at exploring the latent significances of miR-155
and miR-25 in de novo childhood AML. Our re-
sults showed that high expression level of miR-
155 occurred in initial pediatric AML, and
strongly linked to initial WBC/LDH/CRP, cyto-
genetic/ molecular abnormalities, as well as clin-
ical outcome. Moreover, we also found signifi-
cantly positive correlation of miR-155 with miR-
25 and miR-196b described earlier. 

MiR-155 is located on chromosome 21q21.3. It
has been found to be a gene involving prolifera-
tion, apoptosis, differentiation, as well as inflam-

mation and immunity22. Overexpression of miR-
155 in hematopoietic stem cells could lead to am-
plification of myeloid population in mouse14. It
has been validated that high expressed miR-155 in
serum could be as non-invasive and diagnostic
biomarker of AML23. In the present study, we dis-
played pronounced overexpression of miR-155 in
entire group of newly diagnosed pediatric AML
compared to controls. This is consistent with the
research previously, and it can be preliminarily
deduced that miR-155 in bone marrow might be
also a promising biomarker for earlier diagnosis of
pediatric AML. In AML adult, higher miR-155
level was found in patients carrying FLT3-ITD
compared to “Negative” mutation group24, and
linked to significantly low rate of complete remis-
sion (CR) and short OS in adult AML25. The bad
influence of FLT-ITD on outcome of AML has al-
so been firmly established26. We also determined
the higher miR-155 level in FLT3-ITD (n = 5)
versus “Negative” mutation group, but for small
sample size. As for C-Kit mutation with the high-
est expression of miR-155 in our results, there
were researches to show that C-Kit mutation was
strongly associated with poor prognosis in pedi-
atric AML27,28. Instead, it has been found patients
with FLT3-TKD mutations owned relatively fa-
vorable outcomes in non-promyelocytic AML29,
while M3 subtype was conferred superior out-
come due to the introduction of all-trans retinoic
acid (ATRA)30. In this work, we still found the
lowest expression level of miR-155 existed in fa-
vorable prognosis group and t (15; 17)/M3 as well
as to FLT3-TKD mutation subgroup compared
with the rest. Thus, from what have been men-
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Figure 3. Positively correlation existed in miR-155 expression with (A) miR-25 expression, and (B) miR-196b expression.
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tioned above, we can infer clearly that miR-155
might play key role in the adverse prognosis of
childhood AML, although no statistic relationship
was found between the expression of miR-155 and
CR after one course in present study. Besides,
positively associations were explored between
miR-155 expression and WBC count of PB, LDH
and CRP value of serum. It is generally known
that initial serum LDH and CRP values are associ-
ated with burden of solid tumor31, while primary
WBC count is one of risk factors in de novo child-
hood AML32. These data all should serve as re-
minders that high expression of miR-155 predict
inferior prognosis in childhood AML. The adverse
correlativity was also further supported by Ka-
plan-Meier Survival analysis in current study,
which pointed out a statistically negative associa-
tion between OS and high expression of miR-155
in pure chemotherapy group.

MiR-25 is a member of the miR-106b-25 clus-
ter (i.e., miR-106b, miR-93 and miR-25) located
on chromosome 7q22.133. It has been found to be
related to OS of adult AML34. However, so far
no researches about miR-25 aimed at pediatric
AML. In this study on pediatric AML, we failed
to find significantly differential expression of
miR-25 presented in newly diagnosed AML
compared with controls, though the level of miR-
25 increases regularly in diverse solid tumor15,35.
We confirmed its statistically highest expression
in C-Kit subgroup and the lowest level in M3
subgroup compared to normal BM control. As
before, the prognostic significance of C-Kit mu-
tation and FAB-M3 subgroup has been discussed
in pediatric AML. Moreover, it was proved that
miR-25 expression levels increased with that of
miR-155 in present study. All these findings sug-
gest that an underlying connection between high
level and unfavorable prognosis might exist not
only in miR-155, but also in miR-25 which
might even be involved in leukemogenesis in pe-
diatric AML. It has yet to in-depth research to
find out more information about miR-25.

This study also indicated the positive correla-
tion between miR-155 and miR-25/miR-196b.
The coordinately increased expressions of miR-
155 and miR-196b have been demonstrated in
chronic hepatitis C (CHC) patient patients and
strictly associated with the disease progression36.
Taking all these together with our previous re-
search results that a high expression of miR-196b
was not merely diagnostic but closely prognostic
biomarkers of childhood AML16, the present
findings of a positive correlation between miR-

155 and miR-196b suggest the potential implica-
tion of miR-155 and miR-25 to poor outcome of
AML children.

Our results reveal the association between miR-
155 and childhood AML, and confirm the impor-
tant application value in diagnosis and prognosis.
Although studies have shown that miR-155 is
closely related to remission in adult AML, we in-
deed found no significant difference for miR-155
expression between remission group and non-re-
mission group after the first induction therapy,
even in the subgroup of available patients with cy-
togenetically normal AML (CN-AML) (n = 15, p
> 0.05). It is different from the previously men-
tioned research on adult AML25. Meanwhile, we
have not been able to find significant difference of
miR-25 expression between AML children and
controls, which is also inconsistent with the previ-
ous researches on solid tumors and adult AML34,35.
Causes of these disagreements might be due to not
only the smaller scale of samples, and highly het-
erogeneity of childhood leukemia. Further study
on functions and more careful evaluation in a larg-
er scale cohort of pediatric AML and particular
subgroup analysis is needed. In addition, adequate
time is desperately needed for dynamic following-
up to determine the long-term effects of miR-155
and co-expressed miR-25.

Conclusions

This pilot study explored the differential ex-
pression of miR-155 in Chinese children popula-
tion with primary AML, and its underlying sig-
nificances in clinic. Overexpressed miR-155 in
de novo AML cases and the relevance to poor
outcome hint us the pivotal roles of miR-155 for
early diagnosis and prognosis. Moreover, the
functions of correlated miR-25 gene remain to be
in-depth investigation in pediatric AML.
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