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Although both strands of the duplex are necessaril produced in
equal amounts by transcription, their accumulation 1s asymmetric at
the steady state. By convention, the most abundant duplex strand is
defined as the mature miRNA strand,whereas the less abundant
strand is known as the “passenger strand,” or miRNA star strand

(herein referred to as miRNA*).

however, it 1s thought that strand selection is dictated by the
relative thermodynamic stability of each duplex end .
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The strand with unstable base pairs at the 5' end typically
evades degradation and 1s incorporated into Argonaute (Ago)
complexes, where it mediates posttranscriptional gene
silencing .

While the functional role of miR-33 has been highly
investigated, the role of its passenger strand, miR-33%*, has not
been addressed.




R A miRNA-33%?
cell: Human hepatic (Huh7), human monocytic (THP1)

MiRNA: miRNA mimic (miR-33a, mIR-33b, miR-33a*, or
miR-33b*) mIRNA inhibitor (Inh-miR-33a, InhmiR-33a*,
Inh-miR-33b, or Inh-miR-33b*) nontargeting control mimic
(CM) inhibitor negative-control sequence (Cl)
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Technical roadmap
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RESULTS

1. miR-33* is evolutionarily conserved and accumulates to steadystate levels in
human, mouse, and nonhuman primate tissues.
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1. miR-33" is evolutionarily conserved and accumulates to steadystate levels in

human, mouse, and nonhuman primate tissues.
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Altogether,these results demonstrate that we were able to determine
specifically the expression of mature miR-33a and -a* and miR-33b and-
b* and that these miRNAs are expressed in most human tissues.
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FIG 1 miR-33a and -a* and miR-33b and -b* are differentially
expressed in human tissues.




2. miR-33 duplex arms were detectable in (Huh7) and were synchronously
expressed vxjth their host genes,Srel%p-1 and Srebp-2.
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FIG 2 miR-33a and -a* and miR-33b and -b* are coexpressed
with their host genes, Srebp-2 and Srebp-1.




3.miR-33 and miR-33* are predicted to regulate a similar number of target
genes.

TABLE 1 Predicted lipid metabolism target genes for miR-33a*

Target gene predicted by

Gene i Conserved
product miRanda miRWalk in mice
ABCAl X Yes
NPCl1 X Yes
CROT X No
CPT1a X X Yes
AMPKa X X Yes
IRS2 X Yes
SRC1 X X No
SRC3 X Yes
RIP140 X X Yes
NFYC X Yes

“ X, predicted binding site present.




TABLE 2 Predicted lipid metabolism target genes for miR-33b*

Target gene predicted by
algorithm”

Gene Conserved
product miRanda miRWalk in mice
ABCA1 X X No

CS X No

SRC3 X No
RIP140 X No

NFYC X No

“ X, predicted binding site present.




4.miR-33* species can repress targets via perfect and near-perfect seed matches.

OoCM = miR-33a* O Ccv  mm miR-33a* OoOCM m miR-33a*
120- n.s. 120 n.s. .. 120 n.s.
;‘E 1004 =, . o € 100{ = . — £ 100- . T
© B . 5] :
g 80 380 g %
x & 60 o S 604 Egﬁﬂ-
5 < 40. 5™ 404 57 40
“ 20 - © 20 ™ 204
E‘E . L EE n T T a“ U T T
3UTR PM 3'UTR PM 3UTR PM
Npc1-3'UTR Crot-3'UTR Irs2-3'UTR
oCM mm miR-33a* oM m miR-33a* oCVM mm miR-33a*
120 - 120 > 120
= n.s. n.s. ==
= 100 4 & - = 2 1004~ o TG £ 100- - N8
— L > & =
S+ 80 £ 80 - 2 804 )
n:t% 60 - éﬂsn- o = 60 4
5% 40 E % 40 5 <40
2 A4 ® 20- ® 20
‘a\“ L] L L) ‘6\?\ D a‘ n L)
3UTRPM1 PM2 PM1 &2 3UTRPM1 PM2 PM1 &2 3UTR PM
Src1-3'UTR _a
Src3-3'UTR Nfyc-3'UTR

PM

point mutations




O CcM Hl miR-33b”

@)
I

Nfyc-3'UTR

5'. .CTAGGACACTGGTGCACTACAC. . 3"

JHTH

CROT NPC1

Nfyc-3'UTR-PM

2 120. LS. e
= _ - w
31 1004 z o . . -
"-'l:u 80 - 8 - miR-33a D miR-33a
o -
5< 604 g8 8
R 204 22 4 =
FUTR PM %g
Z3 2{ . l m
E: ~
@ ™
= 0
E— ™
o G
28
i4
[ =4

5'..CTTGGACTCTGGTGCACTACAC. . 3"

To further determine the direct effect of miR-33a and -a* on some of their common
target genes, we performed Ago2 immunoprecipitation in Huh7 cells transfected with
miR-33a and miR-33a* and assessed the expression of CROT and NCP1 mRNA.
Interestingly, the expression of CROT and NPC1 was increased in cells transfected with
miR-33a and miR-33a* compared with that of cells that overexpressed a negative-
control mimic (CM), suggesting that both miRNAs interact directly with CROT and
NPC1 in the RISC.




5.miR-33a or miR-33a* regulates gene expression in Huh7 cells.
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5.miR-33a* regulates gene expression in Huh7 cells

O

D Cl Inh-33a Inh-33a*

20. [1Inh-33a  mm Inh-33a" ABCA1 [ e 8 W o o)
P G e

1L+ CROT [ o v = e o]
Rs2 ]
SRC1
SRS [N

I s
NFYC -

m C| O Inh-33a ea Inh-33a*

—_—
w

H
J—t
H
=]
™

1.0

mRNA (fold change)

relative expression (a.u.)

N

A N2
e O «N? &)
LEE €S

O o 2O NP
S & K

ClI:a control inhibitor

FIG 4 Posttranscriptional regulation of ABCA1, NPC1, CROT, CPT1a, IRS2,
SRC1, SRC3, NFYC, and RIP140 by miR-33a and miR-33a* in Huh7 cells.




6.miR-33a or miR-33a* regulates gene expression in THP1 cells.
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6.miR-33a or miR-33a* regulates gene expression in THP1 cells.
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FIGS Posttranscriptional regulation of ABCA1, NPC1, SRC1, SRC3,
NFYC, and RIP140 by miR-33a and miR-33a* in THP1 cells.




7.miR-33b or miR-33b* regulates gene expression in Huh7 cells.
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7.miR-33b or miR-33b* regulates gene expression in Huh7 cells.
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FIG 6 Posttranscriptional regulation of ABCA1, NFYC, and RIP140 by miR-33b
and miR-33b* in Huh7 cells.




8.miR-33b or miR-33b* regulates gene expression in THP1 cells.
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8.miR-33b or miR-33b* regulates gene expression in THP1 cells.
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FIG 7 Posttranscriptional regulation of ABCA1, NFYC, and RIP140 by
miR-33b and miR-33b* in THP1 cells.




9. miR-33 and miR-33* differentially regulate target gene expression.
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9.miR-33 and miR-33* differentially regulate target gene expression.
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FIG 8 Both arms of the miR-33 duplex contribute to the posttranscriptional
regulation of target gene expression.




10.miR-33* inhibits cellular fatty acid oxidation.
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miR-33* inhibits cellular fatty acid oxidation.
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FIG 9 miR-33* cooperates with miR-33 to regulate fatty acid oxidation in
human hepatic cells.




RISC Post-transcriptional regulation
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FIG 10 Proposed model of miR-
33 arm-specific processing and
target gene regulation.
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