MiRNA-mRNA interaction in LCLs and their reprogrammed iPSCs

Figure 3. Differentially expressed miRNA and proportion estimates of DE miRNome and DE transcriptome in LCLs
and iPSCs. (A) bar graph of significantly down regulated miRNAs, (B) bar graph of significantly up regulated miRNAs,
(C) pie graph showing proportion of DE vs total expressed miRNome in LCLs and reprogrammed iPSCs, (D) pie graph
showing the proportion of DE vs total expressed transcriptome in LCLs and reprogrammed iPSCs.

and iPSCs DE transcriptome can be found in
our previous publication [2].

In-silico mMiRNA target prediction and their in
teraction with LCL-iPSC DE transcriptome

Having established the miRNAs and mRNAs
that were upregulated by the EBV latency llI
infection in LCLs and showed significant down-
regulation in reprogrammed iPSCs and the
miRNA and mRNAs that were significantly
upregulated in the reprogrammed iPSCs, we
next sought to determine the mRNA targets of
these DE miRNAs. First, we implemented com-
putational miRNA target prediction using
TargetScan-Human, TarBase and miRecords
data bases in IPA. The 85 DE miRNAs mapped
to 67 mature miRNA families and 52 of these
miRNA families had targeting information avail-
able. Following the criteria that the interaction
sites were either experimentally observed and/
or predicted with high confidence, 6,008 target
mMRNASs resulting into 8,215 total miRNA-mRNA
interactions were identified. 1,842 of these
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mMRNA targets were DE between LCLs and their
reprogrammed iPSCs and resulted in 2,642
miRNA-mRNA interactions (Supplementary
Table 2), 1,407 of these predicted interactions
were between miRNA-mRNA pairs that were
oppositely expressed. Since DE genes are regu-
lated by diverse genetic and epigenetic mecha-
nisms during iPSC reprogramming of LCLs, we
have included all DE mRNAs in the miRNA tar-
get predictions in further analysis irrespective
of the directions of miRNA-mRNA expressions.
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miRNA families that were expressed in LCLs
but significantly down-regulated upon repro-
gramming, were predicted to target 1,141
mRNAs that were DE between LCLs and their
reprogrammed iPSCs (resulting in 1,425 miR-
NA-mRNA interactions). Of these miRNA-mRNA
interactions, 244 were experimentally observed
in other studies (Supplementary Table 2). To
further validate our findings, we queried our
unique mMRNA targets identified by LCL specific
miRNA-mRNA interactions against high confi-
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Figure 4. miRNA-mRNA network showing potential miRNA-mRNA interactions in B-cell receptor signaling.

fore next we explored miRNA-mRNA interac-
tions between DE mRNA associated with
human ESC pluripotency pathways. A total of
46 interactions between 24 miRNA families
and 27 DE mRNAs were identified (Figure 5).
About 50% of these miRNA-mRNA interactions
showed opposite expression pairing of the miR-
NAs and their targets.

Conclusions

We identified 85 miRNAs that were DE between
LCLs and their reprogrammed iPSCs. These 85
DE miRNAs mapped to 67 mature miRNA fami-
lies. The 1,842 mRNAs that were DE between
LCLs and their reprogrammed iPSCs were pre-
dicted (with high confidence) to be the potential
target of the 52 mature miRNA families identi-
fied in this study. A total of 2,642 miRNA-mRNA
interactions were identified between LCLs and
iPSCs DE miRNome and transcriptome which
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suggests a significant role of miRNA mediated
regulation of transcriptional changes that takes
place during reprogramming of LCLs into iPSCs.
There are several potential limitations of this
study. For example, only a small percentage of
these MiRNA-mRNA interactions are experi-
mentally observed, and the majority of the pre-
dicted interactions are yet to be confirmed, only
about half of the interactions were between
oppositely expressed miRNA-mRNA pairs, and
diverse genetic and epigenetic mechanisms
are involved in transcriptional regulation during
iPSC reprogramming of LCLs, which compli-
cates the identification of potential miRNAs tar-
gets. However, this study provides a compre-
hensive list of miRNA-mRNA interactions pre-
dicted with high confidence using genome wide
DE miRNome and transcriptome of LCLs and
their reprogrammed iPSCs. This data is rele-
vant to better understand EBV biology in LCLs
and in EBV related lymphomas, as well as
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Figure 5. miRNA-mRNA network showing potential miRNA-mRNA interactions in human embryonic stem cell pluripotency pathways.
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