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Design and Methods

RNA expression after in vitro exposure to lenalidomide
Both cryopreserved human CB cells and patient marrow

samples were separated based on CD34+ status by positive
selection using magnetic beads (EasySep Human CD34
Positive Selection Kit, StemCell Technologies Inc., Vancouver,
Canada). CD34+ and CD34– cells were cultured in vitro for 48
h with either lenalidomide (10 mM) or DMSO added to the
culture media. The small and large RNA fractions were isolat-
ed using the mirVana PARIS kit (Ambion, Austin, TX, USA)
and relative miRNA expression was determined by RT-qPCR.
The purified large RNA preparation was used as a template to
generate first strand cDNA using SuperScriptII (Invitrogen,
Carlsbad, CA, USA). In a similar fashion, lineage-negative
cells from mouse marrow were selected using magnetic beads
(EasySep Mouse Hematopoietic Progenitor Cell Enrichment
Kit, StemCell Technologies Inc., Vancouver, Canada). Mean
fold-change values were compared using Student’s t-test. For
the correlation of fold change and clinical outcomes two-
tailed Pearson’s correlation was performed in all cases. 

miRNA expression after transduction with decoy producing
vector and response to lenalidomide re-exposure in vitro

To achieve knockdown of miR-143 and miR-145, we used
miRNA decoys (target sequences for miR-143 and miR-145) as
described previously.1,2 Four tandem repeats of each miRNA
seed recognition sequence were cloned into the 3’UTR of the
GFP reporter gene in the lentiviral expression vector, LentiLox
3.7. CD34+ cells isolated from cryopreserved human cord
blood cells by positive selection using magnetic beads were
transduced with the decoy or control (empty) vector. GFP+

cells were flow-sorted. In examining the miRNA inhibition
after transduction with the decoy-expressing vector, the mean
values of 2 experiments are shown and are compared using
Student’s t-test. Clonogenic progenitor assays were then per-
formed following treatment of transduced cells in vitro with
lenalidomide (10 mM) or vehicle (DMSO) for 48 h as per man-
ufacturer’s instructions (Stem Cell Technologies, Vancouver,
BC, Canada). Colony forming cells were scored after 14 days.
Mean values of three experiments carried out in duplicate are
presented and compared using Student’s t-test.

Statistics for the in vitro experiments were performed using
GraphPad Prism software version 5.00 and the correlation with
clinical outcome was made using SPSS software version 20.
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Online Supplementary Figure S1. miRNA and mRNA changes in normal
human CB and lineage-negative mouse cells after in vitro exposure to
lenalidomide. (A) Fold changes in target miRNA based on CD34+ status is
shown. Expression was normalized to 5S miRNA. Statistically significant
changes in expression were noted for miR-143 and miR-145 only and were
restricted to the CD34+ fraction. (B) mRNAs examined included RPS14 and
SPARC. mRNA expression was normalized to GAPDH mRNA. Again, fold-
change was calculated compared to DMSO control samples. A significant
rise in SPARC expression was noted in the CD34+ fraction. (C) In a similar
fashion, lineage-negative cells from mouse marrow were examined. No sig-
nificant changes in expression were observed. CB: cord blood. Bars repre-
sent mean±SD, and points represent individual patient results.
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