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In the past year we have made progress in our task of discovering new miRs and comparing 

the expression patterns of known miRs in different populations of normal hematopoietic cells 
and their transformed counterparts.  

Generation of myelo-monocytic  
and T cell-specific miR libraries 

Total RNA from CD14+ cells (monocytes), CD15+ cells (polymorphonuclear cells), 
eosinophils, CD8+ T cells, resting and activated CD4+ T cells, two HTLV-1-infected cell lines 
(C91PL and MT-2), and different thymocyte populations was used as a source of small RNAs 
for the construction of miR cDNA libraries. In the initial phase of the study, sequences were 
identified after cloning cDNAs into a plasmid; to expedite this analysis, the cloning step has 
been replaced by direct 454 sequencing of uncloned cDNAs, carried out by Drs. G. DeBellis 
and A. Guffanti of the CNR, Istituto di Tecnologie Biomediche (Segrate-Milano). Resulting 
sequences are subjected to a series of bioinformatic analysis steps designed to identify known 
miRs (i.e., those catalogued in the Sanger miRBASE) and sequences that represent potential 
new miRs. Analysis of libraries from CD14+ cells, CD15+ cells, eosinophils, CD4+ T-cell, CD8+ 
T-cell, thymocytes and C91PL cells verified the presence of numerous new miR candidates in 
all the libraries, and indicated differences in the expression levels of several of these new miR 
as well as many known miRs. We have initiated experiments aimed at directly comparing the 
expression levels of the known and new miRs in the different cell populations by Northern 
analysis and SYBR Green real-time RT-PCR. New miR sequences will be used to generate 
custom-made miR microarrays, which would permit rapid screening evaluation of miR 
expression profiles in samples of adult T-cell leukemia/lymphoma (ATLL), an aggressive 
malignancy of CD4+ T-cells caused by the retrovirus HTLV-1, and other heamopoietic 
malignancies. These arrays will be developed in collaboration with Miltenyi Biotech, which has 
recently commercialized an excellent miR array hybridization platform. 
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MicroRNA expression in T cell 
and myeloid hematologic malignancies 

Total RNA from 7 ATLL patients (provided by Dr. Cynthia Masison, NIH), from normal 
resting and activated CD4+ T cells, and from the chronically infected cell line C91PL was 
analyzed for miR expression using the Agilent microRNA Analysis System, chosen due to its 
requirement for very small quantities of input RNA (200 ng). Bioinformatic analysis of the 
resulting data identified specific miR expression profiles characterizing resting vs activated vs 
transformed CD4+ T cells. Differential expression of the miRs characteristic of these profiles 
has been validated through real-time RT-PCR. Interestingly, C91PL cells exhibited a miR 
expression pattern that was quite distinct from those of the other cell types. Our next goal will 
be to identify relevant mRNA targets of each miR in the different cell types. For this purpose 
we are in the process of integrating the data obtained from the miR microarrays with a study of 
the expression profiles of mRNAs in each sample using Affymetrix gene expression 
microarrays, an approach recently shown to be of use in identifying miR targets (Huang JC, et 
al. Nature Methods 2007;4:1045). 

MicroRNA expression in normal B cells 
and non-Hodgkin lymphomas 

The full set of microRNAs (miRNAs) in the human genome is not known. Since presently 
known miRNAs have been identified by virtue of their abundant expression in a few cell types, 
tissue-specific miRNAs may remain unrevealed. To understand the role of miRNAs in B-cell 
function and lymphomagenesis, we generated short-RNA libraries from normal human B cells 
at different stages of development (naïve, germinal-center, memory) and from a Burkitt 
lymphoma cell-line. In order to identify candidate miRNAs among the cloned short-RNA 
sequences, we developed a computational pipeline aiming at the identification of potential 
miRNA precursors based on the investigation of their genomic location and folding 
characteristics. Briefly, short RNA sequences were mapped to the human genome and their 
respective candidate genomic precursors (+/- 90nt) were retrieved and analyzed for secondary 
structure, size and energy of the loop, and number of complimentary base pairs in the stem of 
the loop. The combination of cloning and computational analysis identified 178 miRNAs 
(miRNome) expressed in normal and/or transformed B-cell libraries. Most notably, the B-cell 
miRNome includes 75 candidate miRNAs, which were investigated by RT-PCR analysis in 
order to independently validate their existence in vivo in B-cell lines and cells isolated from 
tonsils. Positive results were obtained in 66 of the cases. Eighteen novel miRNAs were also 
tested by Northern Blot analysis and 11 were detectable, either using total cellular RNA or upon 
enrichment for the short-RNA fraction. Overall, 88% of the newly cloned and computationally 
validated miRNAs were detectable by Northern Blot and/or RT-PCR. To further validate the 
results of the cloning experiment, we also performed miRNA expression profiling of 
centroblasts, naïve and memory B cells (six donors/each) using a commercial microarray 
representative of 723 known human miRNAs (miRBase v.10.1). Each B-cell population showed 
a distinct miRNA expression profile. Consistent with the cloning data, germinal center B cells 
appeared to be quite distinct from naïve and memory B cells, which instead shared expression 
of a large fraction of miRNAs. Numerous miRNAs are expressed in a stage- or transformation-
specific fashion in B cells, suggesting specific functional or pathologic roles. These results 
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significantly increase the number of presently known miRNAs and provide a resource for the 
study of their role in B-cell development, immune function, and lymphomagenesis. 

Publications of the project 

Basso K, et al. Identification of the human mature B cells miRNome. Nat Immunol. Submitted and under 
revision. 

Guffanti A, et al. Characterization of the miRNome in human leukocytes and lymphocytes. Manuscript in 
preparation. 

 


