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Supplementary Figure 1. Genome structure of Inc-MGC. Genome organization shows that
the mouse miR-379 megacluster is located within the largest miRNA cluster currently identified
in the genome. It maps within the DLK-DIO3 genomic region (mouse chr 12, human chr14),
which is home to several miRNAs and IncRNAs. In the mouse genome, this locus is located at
chr12qF1 (top). Several transcripts have been identified in this region, although all of these
transcripts appear to be parts of a single long transcript. Because of rapid processing of this
primary transcript, the complete large transcript could not be annotated and cloned by
conventional approaches. However, partial fragments were cloned, and the figure depicts an
assembled transcript from cloned and deposited sequences (in the database) which is shown
along with the UCSC Genome browser. We named the longest noncoding RNA (IncRNA) as
“Inc-MGC”, the 3’ region of which overlaps with Mirg and middle region with Gm2922, which
are also other ncRNAs in this region. The 5’ region, which starts from transcription start site
(TSS) of Inc-MGC, was cloned by 5 RACE. miR-882 is located far-upstream of the miR-379
cluster and not covered by Inc-MGC.
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Supplementary Figure 2. Copy numbers of Inc-MGC in mouse mesangial cells. Copy
numbers per cell of the upstream part (from initiator to just upstream of miR-379, INR-R2) of
IncMGC were calculated by using the cloned fragment of INR-R2 (5’ region of IncMGC) as
standard (serial dilution of the fragment). Absolute numbers of INR-R2 molecules were
calculated from absolute amount of INR-R2 fragments by real time qPCR. RNA was extracted
from MMC (the numbers of cells were counted). Copy numbers of IncMGC per cell were
calculated as absolute numbers of IncMGC molecules in sample RNAs divided by total cell
number. Copy numbers of IncMGC were 3-4 copies per cell in control cells, and 4~6 copies per
cell in HG or TGF-f treated mesangial cells Data shows exact numbers in six cultures (a) and bar
graph depiction (b).
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Supplementary Figure 3. The host Inc-RNA (Inc-MGC) transcript of the megacluster of
miRNAs (miR-379 cluster) and key component miRNAs are up-regulated in the glomeruli
of C57BL/6 mice with longer duration of diabetes and significant renal dysfunction (22
weeks after onset of diabetes). (a) The expression of Inc-MGC and four cluster miRNAs in
glomeruli from STZ diabetic mice (cortex and glomeruli) relative to controls (vehicle injected
CTR). Five mice in each group. (b) Significant lower expression of potential targets of miR-379
cluster in kidney glomeruli from diabetic mice (STZ) than the non-diabetic control mice. Results
are mean + SE. Five mice in each group. *, P<0.05.
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Potentialtargets Supplementary Figure 4
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Supplementary Figure 4. (a) IPA analysis on potential human gene targets of miR-379
cluster. The potential human gene targets containing at least 3 conserved binding sites for each
miRNA in the cluster were predicted by seed-based algorithm' of TargetScan

(http://www .targetscan.org/). All the target genes were then pooled to generate a target gene set.
Ingenuity pathway analyses (IPA) were applied to this gene set to identify statistically-enriched
biological functions and pathways at Benjamini-Hochberg (B-H) adjusted p values < 0.05 by
right-tailed Fisher’s exact tests. The significance level was presented in the y-axis as -log10 (B-H
P value) in the barplots. (b-f) Human gene targets of the cluster miRNAs related to their
molecular cellular functions (b), gene sets related to diseases (c), enriched canonical pathways
(d), physiological development and function (e) and toxicity (f). For analyses with more than 10
categories identified, the top 10 significant ones were displayed.
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Supplementary Figure 5. IPA analysis on potential mouse target genes of the miR-379
cluster as predicted by TargetScan mouse. Similar to the human target genes evaluated by
seed-based algorithm' of TargetScan (http://www.targetscan.org/) in Supplementary Figure S4,
the IPA analyses here included statistically-enriched molecular cellular functions (a), genesets
related to diseases (b), enriched canonical pathways (c), physiological development and function
(d) and toxicity (e). Please refer to the legend of Supplementary Figure S4 for further details.
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Supplementary Figure 6. IPA network analysis on potential targets of miR-379 cluster. The
network analysis depicted relationships of the potential target genes of the miRNA cluster to Akt
(a) and Erk (b) kinases.
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Supplementary Figure 7. The location of the binding sites of multiple cluster miRNAs in the
3’UTR of human EDEMS3 obtained from seed-based algorithm' of TargetScan

(http://www.targetscan.org/) are shown.




Mouse Edem3 3" UTR
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Supplementary Figure 8. The location of the binding sites of multiple cluster miRNAs in the

3’UTR of mouse Edem3 obtained from seed-based algorithm' of TargetScan
(http://www.targetscan.org/) are shown.
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Human ATF3 3" UTR
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Supplementary Figure 9. The location of the binding sites of multiple cluster miRNAs in the
3’UTR of human ATF3 obtained from seed-based algorithm' of TargetScan
(http://www.targetscan.org/) are shown.
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Mouse Atf3 3*UTR Supplementary Figure 10
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Supplementary Figure 10. The location of the binding sites of multiple cluster miRNAs in the
3’UTR of mouse 4¢3 obtained from seed-based algorithm' of TargetScan
(http://www.targetscan.org/) are shown.
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Human TNRCEB 3' UTR SupplementaryFigure 11
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Supplementary Figure 11. The location of the binding sites of multiple cluster miRNAs in the
3’UTR of human TNRC6B obtained from seed-based algorithm' of TargetScan

(http://www .targetscan.org/) are shown.
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Mouse Tnrcbh 3" UTR
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Supplementary Figure 12. The location of the binding sites of multiple cluster miRNAs in the

%

3’UTR of mouse Tnrc6b obtained from seed-based algorithm' of TargetScan
(http://www.targetscan.org/) are shown.
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Human CELF2 3° UTR (CUGBP2)
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hza-niR-539 3! UGUGUGGUUEEUAU%AAA&A&G
Pogition Z667-2673 of CELFZ 3' UTR S0 GUUTOOIGT AL GACATIIGITAT AL, |
hza-miR-300 3! UCUCUCUCAGACGGGAAéAéAU
Pogition Z667-2673 of CELFZ 3' UTR 5! w o o GUITUTTGUARL GACATT GITATIAS . .\ .
haa-niR-581 3! UGUEUCUCGAACGGGALéAéAU
Position 5102-5105 of CELF:Z 3' UTR 50 AGATUIAGALGTACTUCAGTCACT. ..
hsa-nwik-134 3! GGGGAGACEAGUUG&&&A&&&U
Pogition 5253-525% of CELFZ 3' UTR E w oo OGTALTT GUATGUTIATIOGT GUGATT. | .
hza-miR-377 3! UGUUUUCAACGGEAAéAéAééA
Position 5376-5382Z of CELFZ 3' UTR 5! ...AUCUGEAEACEUCAC?TTTT?AC...
hsa-mif—404 3! CUCCAMAGGGCACATTACALA GIT

Supplementary Figure 13. The location of the binding sites of multiple cluster miRNAs in the
3’UTR of human CUGBP2 obtained from seed-based algorithm' of TargetScan
(http://www.targetscan.org/) are shown.
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Mouse Celf2_3" UTR_(Cuqbp2) Supplementary Figure 14

§ » ; f 7
I. Position ?516.—?62 of CELFZI“ 3' TR .';k' e GRGUGMJURCUUGJ&UGUUU;}. .. : :
nni-nik-494 3! CUCCAMAG GGCRCR'LlT.;il!.ll:EILFILFI!. EI}U
Position 1574-1580 of CELFZ 3' UTR 5! v OGOGACCTUCAUCTAGCUATGAATT. | .
nni-nik-376h 3! UUCECCUACMGG&&.;&{UI& EIZ{TP;
Position 1&670-1676 of CELFZ 3' UTR 5! v  ABBCCUGUGGCALLLATTGEITUCT. . .
nmi-nik-494 3! CUCCARAGGGCA CAT.IT;?lUl:ElLIILIILé-U
Pogition 1931-1937 of CELFZ 3' UTR 5' ... .U00JAGGUGHCUCACUTUCTCAT. . .
mmi-nik-539-5p 3! UGUGUGGUUCCUAUU.FILFILFILEI;-P!J.LG

Posgition Z555-Z564 of CELFZ 3' UTR 5 L AUTUUATTATGUGTUUTGTATAL, | .

no-niR-351 3! OGUCUCUC GAACGE G.FI!..EILEI:EILT.IT.@'&U

Position 2558-2564 of CELFZ 3' UTR 5! .. ATTTTATTATG GUUTTGITATAL. . .

nmu-nik-5359-3p 3! U'UUUUI:U'U'&EILEI!L&;!LGG———EILFILEI: ;;{T;;E

Position 26l11-2Z618 of CELFZ 3' UTR 5! v AARDARAGGUTACA &L GUUTGUTA. .« .

nnu-nikR-495 3! Tocuuc ECGUGGUR[I:;AA[LLLE

Position 2658-2665 of CELF: 3' UTR 5 L CCUGARATTGIIATUGUUUGTIA, | .
nmu-nik-495 3! UUCUUCRCGUGGUR&EIL}ILFI&EI:;JL;&A
Position =Z665-2671 of CELFZ 3' UTR 5L TUGUTATIG U GUT ATIICTC. . .
mmi-nik-539-5p 3! UGUGTGEEOTC CURULlullJlﬂl&éﬁll EI-}G-
Position 2693-Z699 of CELFZ 3' UTR 5! - GUTUOUOGTAS GACATTGUATAL . . .
mmil-niR-381 3! UGUCUCUCGMCGGGEILAEEELT_'TJ&U
Pozition Z693-269%9 of CELFZ 3' UTR 5! v oo GUUTNT GUAL G CATTGITATAL . . .
umu-nik-539-3p 3! UUUUUCUUUAAURGGJUL&;L%EILC
Position 3576-3583 of CELF: 3' UTR 3 'AUUUGAUWMUGUGT??TLITTTA' o
BI-miE-377 3! T CAACGEALACACACTIA
Position 4051-4055 of CELFZ 3' UTR 5! o W AGGECTTGEUTIIGCAT GUTICA. . .
nmui-nik-4394 3! CUCCMEGGCECJL{UL |I:.EILEILEILEI;-U
Poszition 4977-4933 of CELFZ 3' UTR 5 L AGAUUUAGAAGTACTCAGUCACT, . .
umu-nik-134 3! GGELAGA CCAGIT GEI;-{TEI:LI}{T&U
Position 5128-5134 of CELFZ 3' UTR 5! v o UGTTAATT GUATGITATTIGT GIGATT. . .
nmu-nik-377 3! UGUUUUCMCGGEL;&IH& lljﬁlkééﬂ

Supplementary Figure 14. The location of the binding sites of multiple cluster miRNAs in the
3’UTR of mouse Cugbp?2 obtained from seed-based algorithm' of TargetScan
(http://www.targetscan.org/) are shown.
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Human CPEB4 3' UTR Supplementary Figure 15

T T T
k L & 4 4
Pozition 954-9%61 of CPEE4 3' UTR 5! L ATATCCUAATITACTAATACTICA, . .
(AREREE
hza-niR-4596 3! CUCTAAC CGGUAC ATMTATIG AGTT
Pozition 2127-2133 of CPEE4 3' UTR 5! o UGCACATARTGUATATITIGIIAL, . .
[RERE
haa-miR-495 3! TICTUCACGUGGTAC ARACLL &
Pozition 2144-2150 of CPEE4 3' UTR 5' L UGUUATGCACTACTIUTIGITAITATT, . .

I
hsa-wiR-300 3! TCUCUCTCA GACGGG AR CATTATT
Position 2144-2Z150 of CPEE4 3' UTR 5! L OGUTATGC ACTACTUTTGITATIATT. . .
I
hsa-miR-341 3! TEUCUCUC GAACGE GALCATTATT
Fosition £4855-2495 of CPEE4 3' UTR S L TAATIIUAAGALLTAG-TICTATGUA. . .
[11 FEEEET
hza-niR-376c 3! TGCACCUUALLGGLGATTA CAL
Position 2Z772-2779 of CPEE4 3' UTR A' L L GCCUGCCTI GGGACA GHIGTGTA. . .
[ERERRN
hsa-niR-329 3! TOUCOCCAAUTGGUICCACAC AR
Pozition 2816-2822 of CPEE4 3' UTR 50 L GUAAGAAATITGIMTATIICTTACTTAL, | |
NERRN
hza-nik-411 3! GCATGC GATATGE CAGATTGATT

Pozition Z26836-26844 of CPEE4 3' UTR 50 L ATATACTUGUGATTGIGTGAL . . .

111 (RRERN
hza-niR-377 3!

TEOICALCGGLL ACACACTIA
Position 3146-3153 of CPEE4 3' UTR 5' L L LOGOTUCUGAUUATU - -UCTATGIA. | .
hza-niR-376c 3! TGCAC CU'Llljli...ilUlL GGEILEI};;LITJLSLA
Pozition 3228-3234 of CPEE4 3' UTR  5' ...CCAUACACAGACCUCUGCAGAAT...
hza-miR-544 3! CTTGALC GELU'U'U'UT.TEILé EI%T.ITEIZ TlTLlTJL

Pogition 3544-3550 of CPEE4 3' UTR 53' L GTCAGAAATCAATCTITIMICTTACTIAL, . .

hza-mik-411 3! GCATGCFATATGT CAGATTGALT
Position 3738-3744 of CPEE4 3' UTR 50 L AATIIICATCAGATUIITGUTAL. . .
hza-niR-485 3! T CTICAC GUGGUACM&LEILA
Pozition 3741-3747 of CPEE4 3' UTR 50 LTI CATCAGATIT GUTATATIT, . .
h3a-miR-410 3! UGUCCGGUAGACAIIZAAJITJL{T;:!A
Pozition 4011-4018 of CPEE4 3' UTE  5' ...AUGUUCTACTICTIIAL GUTATATIA. ..
hza-niR-410 3! TGEUCCGEUAGACL EIZEILEILT.ITEILTITEILA

Supplementary Figure 15. The location of the binding sites of multiple cluster miRNAs in the
3’UTR of human CPEB4 obtained from seed-based algorithm' of TargetScan
(http://www .targetscan.org/) are shown.
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Mouse Cpebd 3" UTR

1 I

Supplementary Figure 16 |
4 %

[~ B

k 1k
Pozition 2052-2055% of CPEE4 3' UTR 5! o UGCACATGATGIACATIIGUIAL, |
nmu-nik-495 3! UUCUUCACGUGGUACAAAéAAL
Pozition 2062-2075 of CPEE4 3' UTR 5! L UGTTATGC ACTACTUTGUATAC, . .
nnu-nik-351 3! UGUCUCUCGAACGGGAAéAéAU
Pozition 2069-2075 of CPEE4 3' UTR 50 L UGTUATGCA CTUACTUUIIGIATIAC, . .
nni-niR-5358-3p 3! UUUUUCUUUAAUAGGAAéA%LC
Pozition 2413-2420 of CPEE4 3' UTR L TAATITALGARATAG--UCUATGUA. . .
nmi-nik-376c UGC&&é%éAAAGGAéA&AéAA
Pozition 2588-2594 of CPEE4 3' UTR 5 .. GLAGACATTUUGGGT GAATTGUTT. . .\
nnu-nik-543 3! UUCUUCACGUGGCGéééAéAAA
Pozition 2704-2710 of CPEE4 3' UTR 5! e D LCAGGAC AGGUT GUAATGUTAG. . .
nnu-nik-543 3! UUCUUCACGUGGCGC%%LéAAA
Position 2763-276% of CPEE4 3' UTR 50 L ATATIACTUGIGATUGIGIGAC. . .
nnu-nik-377 3! UGUUUUCALéGGARAéAéAé%A
Position 3070-3077 of CPEE4 3' UTR 50 L OETUUCUGATUATTT - -UCTATGTA. . .
nmu-nik-376c 3! UGEACUU&LLLGGA&A&AéAA
Position 3146-3154 of CPEE4 3' UTR 5! v+« CCATACACAGACCUCUGCAGAATT, |
unu-niRk-544-3p 3! EUEGEACGAUUUUUA&&&&&&A
Pozition 3463-3469 of CPEE4 3' UTR 50 L UCAGARATTCAATCUUUCUACTIAL. ..
nou-unik-411 3! GCAUGCG&UAUGCCA&A&&AU
Fosition 3661-3667 of CPEE4 3' UTR 5' L CTAATICAUCAGAUTIIIGUTAT. | .
unu-niR-495 3! UUEUUEACGUGGUAEAAA&AAA
Fosition 3664-3670 of CPEE4 3' UTR 5 L. T CATCAG AU GUTATTATIT. |
nmu-nik-410 3! UGUCEGGUAGACEéLAéAéAA
Pozition 3932-3939 of CPEE4 3' UTR 5' L L LAUGUUCUACUCUUAS GUTATIATIA. . .
nmi-nik-410 3! UGUCCGGUAGACA&AA&A%AA
Pozition 3992-3995 of CPEE4 3' UTR 50 L UGCUAGTGGAABATTAATTGITAT. . .

nun-wik-543

(RN [AEENE
3! TICUICACGUGGCGCUTACLA &

Supplementary Figure 16. The location of the binding sites of multiple cluster miRNAs in the
3’UTR of mouse Cpeb4 obtained from seed-based algorithm' of TargetScan

(http://www.targetscan.org/) are shown.
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Human PHF21A 3" UTR

k 13

Supplementary Figure 17

"
T L

[ X

& 4
Pozition 923-99 of PHF:Z1l4 3' TUTR 5" L. CGGANICTGrARAGTGCAGAATT. . .
hza-niR-544 3! CUUGA.ILCGAUTJ'U'U'UJ'LI;I;TETI;TETLITA
Pozition 184-120 of PHFZlA 3' UTR 5' L. GAUCCTUTCUTATICT - GUGTGTAL, . .
hza-mniR-329 3! TIICTC CAJLTEMGGUCEIZAIIZAI;;LA
Position 309-315 of PHFZ1&4 3' UTR 5! .. AGUGUGUGCCUOGCAGCAGCCUCE. L.
hza-niR-4585-5p 3! CTTAL GUAGUGCCGéLlTé I’Ltl%jl!.éﬂ
Pozition 330-336 of PHFZ14 3' UTR 5" .. CCACAGCCACGAUGGGUUTIGIT. . .
hza-niR-4595 3! UUCUUEACGUGGUA&;LLJL&LJAA
Pozition 410-416 of PHFZ14 3' UTR 5' L. COMTACTUUGE CGAGCC GUUTGITT. . .
hza-niR-485 3! U'LTCU'LTCEILé EI}T.TGGT.TJ!.— éil!.ﬂtlf;;jlm
Position 940-946 of PHFZ14 3' IR 5' ... GCAGCACGC GACCCAGGUGUGUG. . .
hsa-miR-329 3! UUUCUCCAAUU&EI}T_II[lI[l:Jl&[lI,L[I:;A
Position 944-951 of PHFZ14 3' TR 5" L. CACGCGACC CAGGUGUGUGUGAL. | .
hza-niR-377 3! UGUUUUCAACGGMEILIIZEILHLé TlTEL
Position 4502-4508 of PHFZ14 3' UTR 5! .o TUCAGTCUTGGTAGACTUT GUAT. .
hza-niR-300 3! UCUCUCLITéEILElHlLCGG— ———El%ﬂllfjlliulm
Pogition 4502-45058 of PHFZ1A 3' UTR 5! o TTCAGTC TG GTAGACTTGTTATIT. o
hza-miR-381 3! TGEICTUCTICFAAC GGIZI'rill.jlkllﬂlleTEILU
Pozition 4541-4547 of PHFZ14 3' UTR 5 L L ARAGI UG TGIIIG U, . .
hza-niR-455 3! UUCUUCJLCGUGGUAI;MIIZMA

Supplementary Figure 17. The location of the binding sites of multiple cluster miRNAs in the
3'UTR of human PHF21A(BHC80) obtained from seed-based algorithm' of TargetScan
(http://www .targetscan.org/) are shown.
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Mouse Phf21a 3" UTR Supplementary Figure 18

[=a

k 1k * 4k
Position 172-178 of PHFZl4 3' UTR 5' L. GATUCUUGUUATICT - GUGUGIAL. . .
nmul-nik-329 3! TIIC EIZ;JLTLEGAE CEIf;;EIfAEIZjl&A
Pozition 296-302 of PHFZ14 3' UTR 5! . AGUGUGUGCCUGCAGCAGCCUCE. L.
nnu-nik-455 3! CU'UAAGUE&GUGCCGEI}LITEIZ I;I;jl&éﬂ
Pozition 395-401 of PHFZ14 3' UTR 5' ... OCCUUACUGGGAGCC GUUUGUTT. . .
nmi-nik-4585 3! TMICUUCAC GUGGETL é;.}!.}!;IIZ;Jl&A
Pozition 856-864 of PHFZ14 3' UTR 5' .. GAGCAGCAC GACCCAGGUGUGG. . .
nni-nik-328 3! TMIUUUCCAATCGAC EIfEIfAIIZ;itlleI!.A
Pozition 862-669 of PHFZ14 3' UTR 5' L. AGCACGACCCAGGUGUGUGIGAL, . .
nni-nik-377 3! UGUUUUCAJ&CGGAA;;EIZAIIZAI;T{TA
Pozition 1151-1157 of PHFZ1lda 3' UTR 5! v oo JCAGGC ACTIGT CUGGUITIGIIT, o .
nnu-nik-4585 3! TICUTCACGUG GUAIIZEl!JlLEILIIZEILEILA
Pozition 1155-116l1 of PHFZ1lda 3' UTR 5! « o GCACTTGUUCTG I UG G, & .
nnu-nik-45835 3! TTICooC ACGUGGUAEIAEIAILLLA
Pogition 1251-1257 of PHFZ1lA4 3' UTR 5! oo TOGUAC CUGGFGAASACAACTINT, ..
nnu-nik-352 3! GCTITA GGUGGUGI:UT[TILLITT.ITILJL;LG

Supplementary Figure 18. The location of the binding sites of multiple cluster miRNAs in the
3’UTR of mouse Phf21a (Bhc80) obtained from seed-based algorithm' of TargetScan
(http://www.targetscan.org/) are shown.
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Human PUMZ 3" UTR

[ 1k

, 5upp|em,cntarv Figure 19 =
A

. .AMAGAAUUUUUUUGUGUGUGM... .

.Posit.iun 55-62 of PUMZ 3' UTR 5!
[ARRREN
hza-wiR-377 3! TEUUUT CAACGGAAACAC ACTTA
Pogition 85Z-85 of PUMZ 3' UTR 5! vo o CAALACACALCTTCAACTATIGAAT. | .
IEEEn
hza-wiR-376b 3! TUGUAC CUALLL GHAGATACTTA
Position 3Z22-32Z9 of PUMZ 3' UTR 3! v o W TUUUTAC CUUGTAAAGUCACARL. . |
(RERREN
hsa-wiR-7538 3! CCAATC ACCUGGTICCAGT GO
1
Pozition 545-551 of PUM: 3' UIR 3 "'UUGU&UUUUGEUMU‘LIHI:‘?‘II:?‘?AC"'
1
hea-miR-758 3 CCAATCAC CUGGUC CAGUGUTIT
Pogition 654-690 of PUM:z 3' UTR 5! v o o CRATIGITA CAGLAAATTATTGTT ATAT. . .
FErrn
hsa-wik-300 3! TCUCUCTCAGACG GFAACLTTAT
Position 654-690 of PUM:Z 3' UTR 5! oo CRATIGITA CAGADL A TATTTGTIATA. . .
[ARREN
haa-miR-381 3! UGUCTUCTCGALC FEEALCATAT
Pogition 10Z0-10Z6 of PUMZ 3' UTR 5L AARTTATTATIG CAUUGT GIGUGTAG. .« .
I
hza-niR-3:29 3! TUUCUCCAATTGGHIC CACACAA
Pozition 1063-106% of PUMZ 3' UTR ot o TUUGAAAGGAAATCTUGUITCAL ., .
IErEn
hza-niR-454 3! CUCCAAAGGGCACATAC AAAGT
Position 1240-1246 of PUMZ 3' UTR 5! + « o CCUG GCAATATAGIGUUGTATAL. . .
[NERRN
hza-wiR-300 3! UCUCTUCUCAGAC GHFALCATTAT
Pogition 1240-l:46 of PUMZ 3' UTR 5! oo COUGGC ARUATAGUGUUGTATAL, |
INEREN
hza-miR-351 3! TGUCTCTUCGALD GHGALC ATTAT
Position 1257-1263 of PUMZ 3' UTR 5' L GUATAAUGUAAATITATIUCTICC. .« .
[ARRRER
hsa-wmiR-533 3! TEUGUGEUUCCUATIAALGAGDE
Position 1725-1731 of PUMZ 3' UTR 5! v o TUUUTAATICCUTTT GCCUATT GARG . . .
[AREEN
hsa-nik-376h 3! TUGUACCUALLLG FAGATL CTTA
Pogition 15615-1821 of PUMZ 3' UTR S W GUUGAAGT CAGUATTUIGUATAA. . .
RN RERN
hza-wiR-300 3! UCUCUCTCAGACGGG - AACATATT
Pogition 1515-15821 of PUMZ 3' UTR 5t L GUUGAAGT CAGUAUTTIIGUATAL, . .
[RRRRN
hza-miR-381 3! UGUCTCTC GALC GG GA L CATTAT
Pozition £180-2186 of PUMZ 3' UTR 50 . LGCAGCAACGCCUUGT GUUUGUTITD. ..
[ARRRRN
hza-niR-4595 3! TICUUCALC GUGGTACARLCA AR
Pogition Z183-2Z189 of PUMZ 3' UTR 5' .. GCAACGCCUUGUGUIUGUUICAT. . .
[ARERE
hza-niR-454 3! CUCCAMLGGGCACATACALAGTT
Position 278%-2795 of FUMZ 3' UTR 5! o CUTAACTUCACTICUTUGTATAT, |
NEREE
hsa-wmiR-351 3! TGUCUCTCGALC G EGALCATTAT
Pogition 2789-2755 of PUMZ 3' UTR 3! - GUUAACUTCACUUC UITGUATAT. . .
(ARREE
haa-miR-300 3! TCUCUCTC AGAC GG GAACATTATT
Pogition =Z822-282% of PUMZ 3' UTR 5L UTAGAARATIGAALAATIGUGTGAAL. . .
[RERRRN
3! UGEUTTTCAACGGALACACACTIA

hsa-niR-377

Supplementary Figure 19. The location of the binding sites of multiple cluster miRNAs in the

3’UTR of human PUM?2 obtained from seed-

(http://www.targetscan.org/) are shown.

based algorithm' of TargetScan
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‘ Mouse Pum? 3" UTR . . S.U p}p leme n.ta ry Flgu re 20 ,

k Pozition 74-80 of PUME 53' UTR % 5! .. CARRACACAMIUC AACTATI GARTF, |
[RERNR
umu-uiR-376h 3! TICACCUACAAG GAGATTA CTTA
Position 343-350 of PUM: 3' UTR 51 oW TTTATAC CUTGUAAAGICACARR . . .
(AREERN
un-nik-7 58 3! ATCACCUGGUCCAGT U
Position 478-485 of PUNZ 3' UIR S0 L COTADUUOU U CCOU UGG AL,
(ARRE RN
nnu-niR-377 3! UEUITCAACGGLL ACACACTIA
Pozition S566-57Z of PUME 5' UTR 50 L JTOGUATTUNT GGITAATT -~TTCACARLC, .« .
111 I
nnl-niR-7 58 3! ATCACCUGGUCCAGUGTIT
Pozition 696-70Z of PUMz 3' UIR 5! w0 TGACAAUGUACAGAATIGITATAL, .
(RN
mmu-niR-381 3! UGUCUCUCGALCG GRAACATTAT
Position 696-T70Z of PUM:Z 3' UTR 5! o TGACAATIGTTACA GARATTIGTTATIALT.
[ARRER
unu-nik-3359-3p 3! TUIOUCUOTALT AGFALC ATAC
Position #81-837 of PUMZ 3' UTR 50 L GUUGAGGLL GUGTIG - - - FUTUGIIC, .
[RERER AR
nn-niR-495 3! TICTTCACGUGGUACALACARR
Pozition 1072-1073 of PUM:z 3' UTR a! v W TTUGAALGCAL ATICTIGUTTCAG ., .
I
nui-nikR-434 3! CUCCAARGGGC ACATTAC ARAGTT
Position 1051-1083 of PUM: 3' UTR 5 L. L AARTICTIUGUTIICAGT GUUTGITA. . .
(ARRNEN
nnl-niRk-4935 3! TUCUUCAC GUGGUA CAARCA BA
Pozition 126Z2-1263 of PUMz 3' UTR S GTATAAUGUAAATITATOUCUCE, .
(ARRERE
nmu-niR-539-5p 3! GGG CIATTAMLGAGE
Position 1245-1251 of PUM: 3' UTR a3t oo CCUGGC AATATA GUGIIGUATAL, | |
e
mmu-niR-351 3! TGEICTUCTCGALC GEGALC ATTATT
Pozition 1245-1251 of PUM:z 3' UTR 3' L. CCUGGCAATTATAGT GUUGUATAL. . .
I e
mmu-niR-539-3p 3! T T AATTAGG - AACATTAC
Position 1765-1771 of P2 3' UTR 50 L L UTGGALLL AATIIGC UUUGUATAT. | .
I
nmu-miR-381 3! UGUCUCTUC GALCGG FAACATAT
Position 1765-1771 of PIMZ 3' UTR 5' L TUGGALLA L ATTIGCT -TUTGUTATIATT., . .
NN I
nn-niR-539-3p 3! TOUUUCUUUAATAG GAACATAC
Position 1737-1743 of PUM: 3' UTR 50 L TITOTAATC CUTIGE CTUATGARR. - .
NEREN
un-nik-376b 3! TTCACCUACAAGGL GATACTTA
Pozition 210%9-2Z1la of FUMz 3' UIR S' W CCACUAAGUCTGGC CAUGUUTUCA. . .
(AREREN
unu-nik-454 3! CUCCAMRGGGCACATTACARAGT
Pozition £754-z760 of PUMZ 3' UTR S L AATGIUAUCTUCACTUTTIGTATAT, .|
FTrrr
nmu-miR-381 3! TGETCTCUCGALC GRGARCATTATT
Position 2754-2760 of PIHE 3' UTR 5! o AATGUTATCUTC A CTTTIGTATAL,
[AEREN
mmu-niR-539-3p 3! TUTCTITIA ATTA (A A CATTAC
Pogition 2786-279%Z of PIMZ 3' UTR S L ATUAGALL ATTGAAR CGUGUGAATT. . .
I
nm-niR-377 3! TETTUTCAACGGALACACACTA

Supplementary Figure 20. The location of the binding sites of multiple cluster miRNAs in the
3’UTR of mouse Pum?2 obtained from seed-based algorithm' of TargetScan
(http://www.targetscan.org/) are shown.
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Supplementary Figure 21
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Supplementary Figure 21. Regulatory role of Smad, CHOP and E-box regulators (USF1,
Tfe3 and Zeb1). (a-d) TGF-B1 increased the enrichment of Smad2/3 (a) at potential Smad
binding elements (CAGA repeats), E-box activators USF1(b) and Tfe3 (c) but decreased E-box
repressor Zeb1 (d) at the CHOP binding element and E-box region in MMC. (e-1) Effects of
Chop siRNA on the expression of miR-379 (e), miR-495 (f), miR-377 (g), Inc-MGC (h) and
Mirg (i). Chop siRNA inhibited the induction of these RNAs in MMC treated with TGF-$1 or
HG but did not affect basal levels. Respective control treatments are NG and mannitol for HG,
and SD for TGF-B1. Results are mean + SE in triplicate PCRs of three independent culture
experiments. *, P<0.05.
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Supplementary Figure 22
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Supplementary Figure 22. Effects of Chop siRNA on the expression of potential targets of
the cluster miRNAs in MMC treated with TGF-B1 or HG. (a) Chop siRNA reverses the
inhibition of Tnrc6 expression in MMC treated with TGF-B1 or HG. NC refers to negative
control siRNA (b-g) Effects of Chop siRNA on the expression of candidate pro-fibrotic genes.
Chop siRNA significantly inhibited the induction of Colla2 (b), Col4al (c), Tgf-p1 (d), PAII (e)
but not FNI (f) or Ctgf (g) in MMC treated with TGF-B1. SD is serum-depleted control. No
significant effect of Chop siRNA on basal expression of these profibrotic genes was detected.
Results are mean + SE in triplicate PCRs of three independent culture experiments. *, P<0.05.
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Supplementary Figure 23
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Supplementary Figure 23. Inc-MGC, miR-379 cluster miRNAs and potential targets in
MMC treated with TGF-$1 and in MMC from Chop -KO mice. (a) Induction of Inc-MGC
and candidate miR-379 cluster miRNAs in MMC treated with TGF-1 was attenuated in MMC
from Chop -KO mice. (b) Decrease of potential targets of miR-379 cluster in MMC treated with
TGF-B1 was attenuated in MMC from Chop -KO mice (except Cugbp?2). (¢) Induction of pro-
fibrotic genes in MMC from WT mice treated with TGF-B1 was attenuated in MMC from Chop -
KO mice. Results are mean + SE in triplicate PCRs of three-four independent culture
experiments. *, P<0.05. (d) TGF-B1 induced cellular hypertrophy is ameliorated in MMC from
Chop -KO mice. Although significant increase of hypertrophy was observed in MMC from WT
mice treated with TGF-B1 relative to SD control, no change was observed in MMC from Chop -
KO mice. For TGF-B1 treatment, MMC were serum-depleted (SD) and treated with or without
10 ng/ml TGF-B1 for 24 hours. Results are mean + SE in three independent experiments. *,
P<0.05.
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Supplementary Figure 24
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Supplementary Figure 24. Inc-MGC, miR-379 cluster miRNAs and potential targets in
MMC treated with HG and in MMC from Chop -KO mice. (a) Induction of Inc-MGC and
miR-379 cluster miRNAs in MMC treated with HG was attenuated in MMC from Chop -KO
mice. (b) Decrease of potential targets of miR-379 cluster in MMC treated with HG was
attenuated in MMC from Chop -KO mice. (c¢) Induction of pro-fibrotic genes in MMC from WT
mice treated with HG was attenuated in MMC from Chop -KO mice. For HG treatment, MMC
were cultured in medium containing HG (25mM) and serum for 72 hours while control cells
were cultured for the same time period in NG (5.5 mM). (d-1) The effects of miR-379
overexpression (with mimics) on the expression of targets and profibrotic genes in Chop-KO
MMC. Significant increase of miR-379 was confirmed after transfection on MMC with miR-379
mimics relative to NTC (d). Significant decrease of targets, Edem3 and Tnrc6b (e & ) and
significant increase of profibrotic genes, Colla2 (g), Col4al (h) and Tgf-f1 (i) were detected in
Chop -KO MMC transfected with miR-379 mimic. Results are mean + SE in triplicate PCRs of
three independent culture experiments. *, P<0.05.
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Supplementary Figure 25. Tunicamycin (TM) induces the expression of miRNAs in the
miR-379 cluster in MMC. (a) To optimize TM treatment conditions in MMC to induce ER
stress, HSPAS was used as indicator of ER stress in response to several doses of TM. 50 ng/ml
was the minimum dose required to induce significant expression of HSPAS in MMC. (b&c) The
same dose 50 mg/ml was optimal for induction of Chop mRNA (b) and protein (uncropped scans
are shown in Supplementary Figure 38) (c) in MMC. Wider (uncropped) scans of blots are
shown in Supplementary Figure 38. (d-1) The expression of Inc-MGC (d, 5’; f, middle; i, 3’) and
miRNAs, miR-379 (e), miR-495 (g) and miR-377 (h) in the cluster were increased by TM
(~50ng/ml). Results are mean + SE in triplicate PCRs of three independent culture experiments.
*, P<0.05.

30



jab}

Pression

Normalized RNA ex|

]

RMNA expression

=250 2 e
(= R S ]

Normalized RNA expression

= = =
mom = R

0.4
nz

=

1.6
1.4
1.2

1.2

na
0E
0.4
0.2

kDa

Edem3/actin

&

11

Ongiml 10naimi a0nogiml
T
- | _ »
. T " 1
] i Cpeb4
Ongiml  10nafml S0nafml 100nafml 500nafiml
Th
Pum2 2
I E3
- I = 1
]
Ongf/ml 10nafml 50ng/ml 100ngfmis00ngiml
T

Tunicamycin {ng,/ml}
0 10 50100500
: -BhcB80

|-Cpeb4

o e -Chop

_—-— -B-actin

N-glycosylation 2
P: S92 Edem3

100ngiml

140-
100-

ar-
kDa

Supplementary Figure 26

o

Phf21a (Bhc80)
I

®

E3 1

1.2 4

f +
1
0.8 -
0.6 -
0.4 4
0.2 4
o-

Normalized RMA expression

Onafml

10naiml

100nafml 500nafml

alnagiml

o

1.2 1 T

0.8 -
0.6 -
0.4 -
0.2 1

RNA expression

Threéb

angiml

10nagfiml

Cugbp2

a0ngfml 100ngiml 500ngfml
T

0.6
0.4 4

MNA expression

R
=}
[

W
=)

TGF-f

|

-Edem3

31

Ongiml

10ngfml S0nafml 100nalmia00naiml

Th
X
&
&

§ £
5



Supplementary Figure 26. Tunicamycin (TM) reduces targets of miRNA cluster in MMC.
(a) A target of miR-379, Edem3 mRNA was decreased by TM. (b-g) Five other indicated targets
of the miR-379 cluster were also down regulated by TM in MMC (mRNA and protein). Results
are mean + SE in triplicate PCRs of three independent culture experiments. *, P<0.05. (g)
Western blots showing the decrease of Edem3, Bhc60, Cpeb4 proteins by TM in MMC. Faster
migrating isoform of Edem3 protein was detected in TM-treated cells by western blot while no
such isoform was detected in MMC treated with TGF-B1 (h) or transfected with miR-379 mimic
relative to control oligo (i). Wider (uncropped) scans of blots are shown in Supplementary Figure
38 and 39.
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Supplementary Figure 27
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Supplementary Figure 27. The expression of pro-fibrotic genes in MMC treated with TM
and Xbp1 splicing in MMC treated with TM, HG or TGF-B1. (a-d) The expression of pro-
fibrotic genes, Tgf-p1 (a), Colla?2 (b), Col4al (c) and Fn (d) was also increased by TM in MMC.
Results are mean + SE in triplicate PCRs of three independent culture experiments. *, P<0.05.
(e-h) Xbp1 splicing was monitored by PCR. ER stress-induced spliced form (shorter form) was
detected in MMC treated with TM in a dose-dependent manner (e), with HG (25mM) for 72
hours (f) and with 10ng/ml TGF-B1 for 6 and 24 hours (g).
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Supplementary Figure 28. Edem3 3’UTR is a bonafide target of miR-379 (and miR-200b).
(a) Schematic structures of the luciferase reporter of Edem3 3’UTR. Potential miR-200b/c target
site was also found in the 3’UTR of Edem3. Deletion mutants (delta-up, delta-middle and down)
were constructed. Full and delta-up include miR-379 and miR-200b/c sites but these sites are
deleted in delta-middle and down. (b) MMC was transfected with reporter plasmids with 3°UTR
of Edem3 and miR-379 or miR-200b mimic. Full length reporter responded (significant decrease
of luciferase activity) to TGF-B1 and also to miR-379 and miR-200b. (¢). Full and delta-up
(including miR-379 and miR-200b/c sites) significantly responded to miR-379 and miR-200b but
others (Delta-middle and down without miR-379 and miR-200b/c sites) did not. Results are
mean + SE from triplicate reads of four independent cultures. *, P<0.05.
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Supplementary Figure 29
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Supplementary Figure 29. siRNAs against Inc-MGC inhibited expression of miR-379 cluster
miRNAs. (a) Three siRNAs were designed to target the upstream region of Inc-MGC. (b) The
mixture of these siRNAs inhibited TGF-B1-induced increase in the expression of not only linc-
MGC but also miR-379, miR-495 and miR-377 in MMC compared to negative control siRNA
(NC). Results are mean + SE in triplicate PCRs of three independent culture experiments. *,
P<0.05.
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Supplementary Figure 30
a Gapmersdesign
Gapmers

Inc-MaGe // \L‘ \ 5'RACE primers
LGS [GCS

T55

[GCL0 MGl N

=

—
TATA--TCATTTT iR370
Py Py AN T/A Py Py
Initiator (INR}
LMA& wing {3 bases) and phosphorothioste backbone

b

Mouse miB-379 upstream

Py Py AN T/A Py Py (INR)
TATAGTCAGCACAGTGGETTCATTTTTCTGAGTTAGTGTGGCCTTCATCT GETAATGTACTACCTCA GGG GEGAGETGCCG
CCTCTCTTTCAGCACC GTGCAACCATTCAAGGAGGETGTGTTGTTCACCACATCTGCTTCCCACTGLCAMATCAGGCCTCA
GAMAAGCTTTCTGEAAGTGACGCCAGCTTCAGGGACAAGGCCCAAGTTTCTAGGG GTCAACAC C-miR-379---

IMousetarget CTTCCCACT GUCAAAT

[GCLO ATTTGGCAGTGGGAAG) LA &Tull FS

IncMGC/CypA MMC
c Exp.1 Mmc € \ .
) -
'R * = |—|
= ,2 1 IncMGC5 CypA . £35
(=] . @
7 4 @ 3
s 33 %15
=15 <
= 2 z
51.5 %1.5
£ 1 &
ED.S i = 1 i
= =05
=z = — T oo o = — 0 oo = = -
E O (] [ ] o ] (] ] ] o = 0
2 = 2 2 O = £ 2 9O SO TGF | 8D TGF
= =
Cantrol MEC0
24h 48h
d Exp. MMC
_ 4+ leMGC5'/CypA
g 35 : * |
2
g 3
52_5
= 2
E1.5
E 1
Eos i
S0
s E 5 § 8 2|8 5 8 8 ¢
= — —
] ]
S = = @ 2 2 £ 8
= = = =

24h 48h

38



Supplementary Figure 30. Design and Efficacy of GapmeRs targeting Inc-MGC. LNA-
modified GapmeR inhibits Inc-MGC in MMC in vitro. (a) Four GapmeRs (MGC 1,5, 8 and 10)
were designed to target the upstream sequence of Inc-MGC. (b) Location of mouse Inc-MGC
target sequence (red font) and chemistry of MGC10 (the best design based on the effects on
expression of Inc-MGC in MMC in vitro). First and last three bases were replaced with LNA
(green font) and others were DNA. The backbone was fully phosphorothioated. The Control
GapmeR oligo had similar chemistry (modification) as MGC10, (our specific IncRNA targeting
GapmeR), and also with no homology to any known mRNA, miRNA, or IncRNA in mouse, rat
and human. (c&d) Out of the four oligos tested, MGC10 was the most effective and consistent
inhibitor of Inc-MGC in MMC in vitro at 48 hours in two independent experiments. (¢) MGC10
inhibited the expression of Inc-MGC even after treatment of TGF-f1 in MMC. Results are mean
+ SE in triplicate PCRs of three independent culture experiments. *, P<0.05.
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Supplementary Figure 31

WM

d miR-379/U6 MMmc MMC
' b miR-495/U6 I miR-377/U6
36
- ES 3 E3 4
= 3 I = [ = %
a 2125 S 34 I 1
g 25 @ g
2 2 s : 525
< 15 319 : 2
= = a 1.5
c | z Z
F 0.5 . ' = 05 =05 i
I m i, % N
E |6 35 8 8 2| §E |55 8 3 2|E 5835 8 8 ¢
= S & & g 5 S © o Q|5 c & & 8
= = = g = = = = 2|z = = = g
48h 48h 48h
o mamac e MMmc
1.8 Edem3/CypA | # : z 25 1 Tnre6h/CypA | * |
S16 = 9
714 7
21.2 '51.5
%08 E !
= 0.6
S 02 3
3 5 g o
= = o— Wom o | s o— wmom S = E 5 08 8 2ZIE 08 85 2
I 58283848835 8 TgegeggTeeges
E = = = 2 = = = = = = = Z = = = =z
24h 48h 24n e
f MMIC Cpebd/CypA

MMC BheB0/CypA

245 T = %5 T

1.5

1.5

0.5 05

Cir
MGCs I
MGCE
MGCT0
Ctr - I
MGt
Ulclotil T

Normalized RNA expression
) — b
Ctr
MGCT I
MGCs I
Ufclol:l |
mecio I

Normalized RNA expression
) - -
iy ]
el ]
meCs I
MGCE I
MGCTD
el ]
meC1o I

24h 48h 24 40k

Supplementary Figure 31. LNA-modified GapmeR targeting Inc-MGC inhibits candidate
miRNAs in the miR-379 cluster in MMC in vitro compared to control oligo (Ctr). (a-c) miR-379
cluster miRNAs, miR-379 (a), miR-495 (b) and miR-377 (c) were significantly downregulated
by MGCI10. (d-g) Several target genes of key cluster miRNAs, Edem3 (d), Trnc6b (e), Cpeb4 (f)
and Bhc80 (g) were upregulated by MGC10 as related to reduction of the miR-379 cluster
miRNAs. Results are mean + SE in triplicate PCRs of three independent culture experiments. *,
P<0.05.
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Supplementary Figure 32. MGC10 inhibits miR-379 cluster miRNAs in the mouse kidney
in vivo. (a-f) Subcutaneous injection of Smg/kg MGC10 consistently inhibited the expression of
Inc-MGC in kidney cortex of normal mice at 24-72 hours after injection. Three mice in each
group. The expression of Inc-MGC (b) and miRNAs in the miR-379 cluster, miR-379 (¢), miR-
495 (d), miR-377 (e) were inhibited by subcutaneous injection of Smg/kg MGC10, while miR-
882 outside of the cluster was not (f). Three mice were injected for each condition and each time
point. Gene expression quantified in cortical samples. Results are mean + SE in triplicate PCRs
from each mouse, *, P<0.05.
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Supplementary Figure 33
Possible mechanism of inhibition of IncMGC by MGC10 Gapmer

LMNAPS AS
Gapmer
MGCL0

. Ligand/receptor complex

N endocytosis

Endosome ,/

TCP complﬁ{

Nucleus

IncMGC

LLLLLILLLI]

RNase H cleavage
degradation

Cluster miRNAs

Cytoplasm

Supplementary Figure 33. Scheme depicting the potential mechanism of inhibition of
nuclear Inc-MGC by MGC10. Phosphorothioated oligonucleotides can be transported into the
nucleus by a protein complex (TCP1 complex) *. Because MGC10 is fully phosphorothioated, it
may be efficiently transported into nucleus and thereby cleave Inc-MGC RNA and also suppress
the expression of miR-379 cluster (hosted within Inc-MGC).
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a Supplementary Figure 34
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Supplementary Figure 34. (a) The experimental scheme for the in vivo GapmeR injection
experiments in normal and diabetic mice. Five non-diabetic mice, five diabetic mice without
injection, 6 diabetic mice injected with control oligos and 6 diabetic mice injected with MGC10
were used. (b) Serum profile of mice used in this study. MGC10 injection did not have
significant effects on parameters of liver or kidney toxicity. Significant increase of blood glucose
was detected in all diabetic (STZ, STZ+C, STZ+MGC10) groups compared to non-diabetic
group (NS). MGC10 injection did not change blood glucose levels, either. These results suggest
a good safety profile for injected LNA modified GapmeRs in mice models of early DN.
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SupplementaryFigure 35
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Supplementary Figure 35. Cytokine profiles in sera from GapmeR injected mice. (a)
Cytokine profiles in sera from GapmeR injected nondiabetic mice. No significant changes in the
levels of 10 cytokines (GM-CSF, INF-g, IL-1b, IL-2, IL-4, IL-5, IL-6, IL-10, IL-12(P40/P70),
TNF-a) were observed between mice injected PBS , 2mg/kg MGC10 or 5mg/kg MGC10. (b)
Cytokine profiles in sera from GapmeR injected STZ-diabetic mice. No significant difference
was detected in the levels of 10 cytokines (GM-CSF, INF-g, IL-1b, IL-2, IL-4, IL-5, IL-6, IL-10,
IL-12,(P40/P70), TNF-a) between NS, STZ, STZ+C, STZ+MGC10 groups.
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Supplementary Figure 36
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Supplementary Figure 36. Effects of MGC10 on Inc-MGC, cluster miRNAs, potential
targets and profibrotic genes in kidney cortex and glomeruli from STZ diabetic mice. (a-c)
Increase of Inc-MGC, IncMGCS5’, upstream of Inc-MGC (a), middle region Inc-MGC (b), Inc-
MGC3’ (mirg) (c), in kidney cortex and glomeruli from STZ diabetic mice and their inhibition
by injection of MGC10. (d-f) Decrease of miR-379 cluster targets, Tnrc6b (d), Cpeb4 (e),
Pumilio2 (only in glomeruli) (f) in kidney cortex and glomeruli from STZ diabetic mice and their

restoration by injection of MGC10. Results are mean + SE in triplicate PCRs from each mouse.
*, P<0.05.
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Supplementary Figure 37. Human homologue of Inc-MGC (hlnc-MGC) and its inhibition by
HMGC10 in human MC. (a) Genomic sequences of human Inc-MGC. The structure of the
promoter region (TATA-like elements and initiator sequence) was conserved. Human target
sequence analogous to mouse MGC10 has two base mismatches and the human version of
GapmeR (HMGC10) was designed based on the human sequence. Basic chemistry is the same as
mouse GapmeR. HMGC10, (GATttggcattggAAG) (uppercase: LNA; lowercase: DNA, full
phosphorothioate). (b) Alignment of nucleotide sequences upstream of miR-379 in mouse and
human. (c) HMC were transfected with plasmids and/or small RNAs using Nucleofector (Amaxa
Biosystems). Basic Nucleofector Kit for Primary Smooth Muscle Cells (Amaxa) was used. Three
programs (D33, P24 and U25) were tested to examine the transfection efficiency with pmaxGFP
(Amaxa). Program D33 resulted in highest transfection efficiency ( ~60%) and viability. Scale
bar, 20um. (d) Significant inhibition of hInc-MGC by HMGC10 in HMC compared to negative
control oligo (NC). The upstream region of human miR-379 was examined by RT-PCR in HMC.
Two concentrations, 20 and 40 nM of HMGC10 were tested and both significantly inhibited
expression of hinc-MGC. Results are mean + SE in triplicate PCRs of three independent culture
experiments. *, P<0.05. (e-g) Significant decrease of protein levels of EDEM3 and CPEB4 was
observed in HMC treated with TGF-1 compared to serum depleted control (SD). Wider
(uncropped) scans are shown in Supplementary Figure 39.
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Supplementary Table 1

Abundance of miRNA read frequency (% of all mapped reads per sample) in glomeruli and tubule-
interstitial (TI) fractions of kidney biopsies of American Pima Indians.

miRNA Glomeruli Tl GI/TI
Other kidney-enriched miRNAs

hsa-miR-21 4.67560% 9.51369% 0.5
hsa-miR-192 0.53570% 1.44438% 04
hsa-miR-21* 0.00987% 0.02055% 0.5
hsa-miR-192* 0.00250% 0.00740% 0.3
Cluster miRNAs

hsa-miR-134 0.01867% 0.00725% 2.6
hsa-miR-376¢ 0.01104% 0.01973% 0.6
hsa-miR-409-3p 0.01033% 0.00797% 1.3
hsa-miR-381 0.00896% 0.01087% 0.8
hsa-miR-411 0.00700% 0.00721% 1
hsa-miR-323b* 0.00697% 0.00143% 4.9
hsa-miR-377 0.00576% 0.01041% 0.6
hsa-miR-379 0.00566% 0.00560% 1
hsa-miR-654 0.00476% 0.00516% 0.9
hsa-miR-382-5p 0.00348% 0.00207% 1.7
hsa-miR-487b 0.00324% 0.00414% 0.8
hsa-miR-376a-1-3p 0.00293% 0.00489% 0.6
hsa-miR-376a-2-3p 0.00293% 0.00489% 0.6
hsa-miR-485-5p 0.00227% 0.00087% 2.6
hsa-miR-409-5p 0.00200% 0.00234% 0.9
hsa-miR-495 0.00180% 0.00152% 1.2
hsa-miR-369 0.00180% 0.00331% 0.5
hsa-miR-323a 0.00164% 0.00138% 1.2
hsa-miR-494 0.00136% 0.00176% 0.8
hsa-miR-299-5p 0.00128% 0.00102% 1.3
hsa-miR-485-3p 0.00127% 0.00066% 1.9
hsa-miR-1185-1-3p 0.00110% 0.00091% 1.2
hsa-miR-410 0.00104% 0.00141% 0.7
hsa-miR-543 0.00103% 0.00076% 14
hsa-miR-299-3p 0.00102% 0.00130% 0.8
hsa-miR-654* 0.00101% 0.00040% 2.5
hsa-miR-369* 0.00093% 0.00084% 1.1
hsa-miR-889 0.00084% 0.00118% 0.7
hsa-miR-487a-5p 0.00076% 0.00028% 2.7
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hsa-miR-376b
hsa-miR-1185-2-3p
hsa-miR-382-3p
hsa-miR-329-1
hsa-miR-329-2
hsa-miR-154-5p
hsa-miR-758
hsa-miR-376a-1-5p
hsa-miR-487a-3p
hsa-miR-154-3p
hsa-miR-411*
hsa-miR-656
hsa-miR-655
hsa-miR-377*
hsa-miR-376a-2-5p
hsa-miR-412-5p
hsa-miR-539
hsa-miR-1185-1-5p
hsa-miR-1185-2-5p
hsa-miR-379*
hsa-miR-380-3p
hsa-miR-323b
hsa-miR-376¢c*
hsa-miR-380-5p
hsa-miR-376b*
hsa-miR-539*
hsa-miR-668
hsa-miR-134*
hsa-miR-543*
hsa-miR-381*
hsa-miR-544-3p
hsa-miR-495*
hsa-miR-487b*
hsa-miR-544-5p
hsa-miR-1197
hsa-miR-758*
hsa-miR-1193-5p
hsa-miR-541-5p
hsa-miR-412-3p
hsa-miR-323a*
hsa-miR-496
hsa-miR-410*
hsa-miR-668*

0.00073%
0.00072%
0.00067%
0.00062%
0.00062%
0.00057%
0.00056%
0.00053%
0.00050%
0.00044%
0.00041%
0.00041%
0.00037%
0.00036%
0.00025%
0.00024%
0.00022%
0.00022%
0.00022%
0.00021%
0.00020%
0.00016%
0.00015%
0.00013%
0.00013%
0.00010%
0.00009%
0.00008%
0.00007%
0.00006%
0.00003%
0.00003%
0.00003%
0.00003%
0.00003%
0.00002%
0.00002%
0.00002%
0.00002%
0.00002%
0.00002%
0.00001%
0.00001%
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0.00124%
0.00016%
0.00089%
0.00057%
0.00057%
0.00044%
0.00057%
0.00079%
0.00054%
0.00059%
0.00056%
0.00049%
0.00058%
0.00028%
0.00021%
0.00017%
0.00066%
0.00037%
0.00037%
0.00025%
0.00020%
0.00055%
0.00020%
0.00004%
0.00017%
0.00014%
0.00005%
0.00006%
0.00005%
0.00010%
0.00006%
0.00004%
0.00002%
0.00008%
0.00006%
0.00002%
0.00001%
0.00001%
0.00001%
0.00001%
0.00007%
0.00001%
0.00000%

0.6
4.6
0.8
1.1
1.1
1.3

0.7
0.9
0.8
0.7
0.8
0.6
1.3
1.2
1.4
0.3
0.6
0.6
0.8

0.3
0.7
3.7
0.8
0.7
1.7
1.3
1.4
0.6
0.6
0.6
1.6
0.3
0.4
1.2
1.8
2.8
1.5
1.6
0.2
1.7
6.6



hsa-miR-329-1* 0.00001% 0.00000% 1.7

hsa-miR-329-2* 0.00001% 0.00000% 1.7
hsa-miR-889* 0.00001% 0.00001% 0.6
hsa-miR-1193-3p 0.00001% 0.00000% 1.3
hsa-miR-494* 0.00000% 0.00001% 0.4
hsa-miR-656* 0.00000% 0.00001% 0.3
hsa-miR-496* 0.00000% 0.00000% 0.5
hsa-miR-655* 0.00000% 0.00001% 0
hsa-miR-1197* 0.00000% 0.00001% 0
hsa-miR-541-3p 0.00000% 0.00001% 0

Highlighted miRNAs exhibit significant association of precursors with morphometric parameters
(Supplementary Table 2). Of note, for all miRNAs that are associated with morphometric parameters -3p
and -5p (or *) sequences are both detected, supporting that the sequence reads represent miRNA
expression. Furthermore, several of the highlighted miRNAs have higher relative abundance in glomeruli
versus TI compartment.

54



Supplementary Table 2

Association of miRNA-precursor abundance in human glomeruli with morphometric parameters

Morphometric Parameter miRNA Precursor r p-value
Podocyte Density Mir-485 -0.43 0.006
Mir-299 -0.33 0.043
Podocyte Volume Mir-299 0.34 0.037
GLEPP1 Volume Mir-409 0.34 0.035
Glomerular Volume Mir-409 0.36 0.025
Mir-655 0.34 0.032
Mir-654 0.32 0.045
Mesangial Index Mir-380 0.39 0.014
Mir-299 0.36 0.023
Mir-889 0.34 0.032
Mesangial Volume Mir-654 0.35 0.030
Mir-655 0.32 0.050
Global Glomerulosclerosis Mir-668 0.52 0.037

. DN in humans is associated with loss of podocytes leading to decreased podocytes density, hypertrophy
of podocytes (podocytes and GLEPP1 volume), glomerular hypertrophy (glomerular volume), mesangial
expansion (mesangial index and volume) and accumulation of globally sclerotic glomeruli (global
glomerulosclerosis). >

Reference:

Christopher L. O’Connor, Madhusudan Venkatareddy, Su Q. Wang, Laura H. Mariani, Markus Bitzer, Roger C.
Wiggins, Jeffrey B. Hodgin. Morphometric Analysis of Podocyte Density and Glomerular Volume Adapted for
Routine Diagnostic Biopsy Evaluation Pathology & Internal Medicine, University of Michigan, Ann Arbor, MI. SA-
PO481; ASN Kidney Week 2014
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Supplementary Table 3

qPCR primers
mouse
IncMGC INR Forward ATTTTTCTGAGTTAGTGTGGCCTTCATCTG
Reverse TCAGGAACCATGGAACGGTGTTGACCCCTAG
IncMGC gm Forward TTTGAGGAAGAGCCAGTGTC
Reverse GCCAAGCCAGAGAAATTTGC
IncMGC mirg Forward CCTTCCTGGATCTCTCGCTT
Reverse GTGGGAGTTGAAACATGGGT
Tnrc6b Forward GGATTGCCTCGGCCTCTACCT
Reverse ACCAGCCAGTAACTAGGAcG
Cugbp2 (Celf2) Forward GGTCAGATAGAAGAATGCcG
Reverse GACAAACGCACAGCCTCGACT
Cpeb4 Forward AAAAGGAGCTGGAAGAGTCG
Reverse TGGTCATCCAAGACATATGGC
Pum?2(Pumilio2) Forward CGCAAATACACATATGGGAAGC
Reverse GCCCACTCTTTGAACATGGT
phf21a (BHC60) Forward CACTTACCTTAACAGCACAATGC
Reverse CCACTTTTTCTGCAAACACTGC
Edem3 Forward CACCTTGATCCTCGAGTTTGC
Reverse TCGCTGTCTTTTCTCCCAGAG
Chop (Ddit, Gadd153) Forward GCACCTATATCTCATCCCCAG
Reverse TGCGTGTGACCTCTGTTG
Colla2 Forward CAGAACATCACCTACCACTGCAA
Reverse TTCAACATCGTTGGAACCCTG
Col4al Forward GCCTTCCGGGCTCCTCAG
Reverse TTATCACCAGTGGGTCCG
TGFbl Forward GGACTCTCCACCTGCAAGAC
Reverse GACTGGCGAGCCTTAGTTTG
Ctgf Forward GCGAAGCTGACCTGGAGGA
Reverse CGCACGAGTGGTGGTTCTGTGCG
Hspa$5 Forward GGAAAGAAGGTTACCCATGC
Reverse AGAAGAGACACATCGAAGGT
PAIl Forward GACGCCTTCATTTGGACGAA
Reverse CGGACCTTTTCCCTTCAAGAGTCCG
Fnl Forward CGGTGGAGTCCTGACACAATCACCG
Reverse GCGCCCACCAATCTGAAGT
ATEF3 Forward AACTGGCTTCCTGTGCACTT
Reverse TGAGGCCAGCTAGGTCATCT
CypA (Ppia) Forward ATGGTCAACCCCACCGTGT
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Reverse

TTCTTGCTGTCTTTGGAACTTTGTC

ChIP primers
Smad site Forward GAGAATCTACAGAGACTGAGAATCTGCACATG
Reverse GGTCTGAAACATCTCCATCCAGTCTGG
Chop site Forward GAGCTCTTGCTCTTTGCACCTGCG
Reverse AAGCAGGTGGAACCAGAAGTAAGCC
XBP1 splicing Forward ACACGCTTGGGAATGGACAC
Reverse CCATGGGAAGATGTTCTGGG
Human
hlncMGC Forward GCCTGCTTCCAATGCCAAATC
Reverse CTTCAGGAACCACGGAATGGT
hEDEM3 Forward GATGGAGAAGGATGAGCTATGAC
Reverse GAACGTGGTTGTTCATCACC
hCPEB4 Forward GATTGATACCGACCCTGAGC
Reverse ATATGGCTTAACTTCCACCCG
hCUGBP2 (CELF2) Forward TGCTTCAACCCCCAACTCC
Reverse GTCCTTGCAGAGTCCCGAGA
hTGFbl Forward CCTGCCCCTACATTTGGAG
Reverse CCGGGTTATGCTGGTTGTAC
hCOL1A2 Forward ACTGTTCTTGTAGATGGCTGC
Reverse CAAAGAATTCCTGGTCAGCAC
hCOL4A1 Forward CGTGGGACCTGCAATTACTA
Reverse TTCTCATACAGACTTGGCAGC
hFN1 Forward GCCAGTCCTACAACCAGTATTC
Reverse
CTTCTCTGTCAGCCTGTACATC
hCTGF Forward ACCAATGACAACGCCTCC
Reverse TTGGAGATTTTGGGAGTACGG
hATF3 Forward CCTCTGCGCTGGAATCAGTC
Reverse TTCTTTCTCGTCGCCTCTTTTT
hCypA (PPIA) Forward CCCACCGTGTTCTTCGACATT

Reverse

GGACCCGTATGCTTTAGGATGA
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