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Supplementary Figure 1. DR2 Alu is activated by RA. (a) Distribution of all potential DR2 Alu elements

flanking HoxA-D. Repeats highlighted in red are activated potentially by RA while those in aqua not. (b)
The sequence logo of the DR2 position frequency matrix from PAZAR database. (c) The design of DR2
Alu primers used in this study. (d) RA-induced recruitment of RARR, Pol lll and TF3C onto the DR2 Alu
repeats flanking Hox. (e) RT-qPCR showing the RA-induced DR2 Alu and coding gene transcription in

indicated cells. (f) Recruitment of RAR, Pol Il and Pol Il on DR2 Alu repeats was not enhanced in RA-
treated U20S cells. (mean+SEM; *p<0.05, **p<0.01)
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Supplementary Figure 2. DR2 Alu transcripts are localized in the cytoplasm. (a) The distribution of DR2
Alu transcripts among the Alu subfamilies. (b) The distribution of the distance between induced intergenic
DR2 Alu and gene TSS. (c) DR2 Alu elements located further from HoxA1 or HoxA 13 (>20kb) were not
activated by RA. (d) Two DR2 Alu repeats near Hsp70 showed a combinatorial response to heat shock
plus RA treatment, while the repeat near HoxA1 and HoxA1 itself did not. (mean+SEM;*p<0.05;**p<0.01)
(e) RNA FISH and molecular beacon (mbDR2) showed an increase of DR2 Alu transcripts in RA-treated
cells. (f) In Hela and U20S cells, RA did not increase DR2 Alu RNAs determined by molecular beacons.
(g) Immunostaining plus mbDR2 showed that DR2 Alu transcripts were colocalized with AGO proteins,
including AGO3. (h) Validation of the AGO antibodies. Left: Myc-tagged AGO1-3 overexpressed in 293T
were immunoprecipitated with the Ago antibody and immunoblotted with anti-Myc; right: Ntera2 transfected
with AGO2 or 3 siRNAs were immunoblotted with the AGO3 or the generic AGO antibody. (i) Molecular
beacon and immunostaining showed the partial colocalization of DR2 Alu transcripts with DICER (arrows)
in the cytoplasm.
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Supplementary Figure 3. AGO3 stabilizes riRNAs targeting 3'UTRs of mMRNAs. (a) RT-PCR showed the ex-
pression of AGO and PIWIL homologs in Ntera2 and hESCs. (b) Ntera2 with AGO3 knockdown were micro-
injected with a synthesized 69nt. riRNA oligonucleotide. The cells were harvested at indicated time points
and analyzed by RT-qPCR. (c) Ntera2 with AGO3 or DICER knockdown were transfected with DR2 Alu
transcripts or riRNA for four hours. The introduced RNAs were analyzed by RT-qPCR analysis. (d) List of

79 RA-downregulated transcripts (FC down-reg>1.5, and g-val<0.05) containing complementary sequences
to riRNA in the 3'UTRs. (e) RT-qPCR confirmed that 13 out of 15 genes from the list (d) were downregulated
by RA. (f) Structures of representative transcripts from the list (d). (g) RT-gPCR showed that knockdown of
DICER reversed RA-induced expression downregulation. (mean+SEM; *p<0.05, **p<0.01)
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Supplementary Figure 4. Nanog is also regulated at the transcriptional level. (a) AGO3 knockdown by
another siRNA (Dharmacon) abolished RA-induced expression downregulation. (b) ChIP assays showed
RA-induced recruitment of NCoR-SMRT , HP1 and RAR at the Nanog promoter. (mean+SEM; *p<0.05,
**p<0.01) (c) UCSC genome browser displays of the H3K36me3 ChlP-seq and GRO-seq reads over
Nanog and Phlda1 (H3K36me3 ChiP-seq: (-)RA in red, (+)RA in blue; GRO-seq: (-)RA in brown, and
(+)RA in green).
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Supplementary Figure 5. Other argonaute and piwi-like proteins did not restore transcript levels. (a-d)
Knock-down of AGO1,2,4 and PIWIL1-4 did not abolish RA-mediated downregulation of the indicated
genes. (e)Transfection of a synthesized 26nt. riRNA oligonucleotide decreased the transcript levels of

the indicated genes in Ntera2. (mean+SEM; *p<0.05, **p<0.01)
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Supplementary Figure 6. AGO3 and DICER are involved in riRNA-mediated downregulation of transcripts.
(a,b) AGO3 knockdown neutralized the repressive effects of overexpressed AluSx or riRNAs on genes. (c)
DICER knockdown did not affect riRNA-mediated transcript down-regulation. (d,e) DROSHA1 or DGCR8
knockdown by two sets of different sSiRNAs did not release RA-mediated repression of these genes. (f)
Ntera2 were co-transfected with the same molar amount of short riRNA and the antisense oligonuleotide.
RT-gPCR showed the neutralizing effects of the antisense oligonucleotide. (mean+SEM; *p<0.05, **p<0.01)
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Supplementary Figure 7. Validation of the siRNAs. (a) In RA-treated cells, minus RT control gave insignificant
amplification signals for Gapdh and DR2 Alu, as exemplified by the huge negative A(Ct CtplusRT) in RT-
gPCR. (b-f) RT-qPCR assays verified the efficiency of the siRNAs used.
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Table 1. Customized molecular beacons, oligonucleotides and siRNAs

Name Sequences
mbDR2 Alu /56-FAM/CGACGmUCGAACmMmUGCTMGACCmUCATGAmUCCGTCG/3IABKFQ/
riRNA-short /5Biosg/mUmGmUmMA mAmUmCmCmCmA mGmCmA mCmUmUmUmGmGmGmMAmGmGmCmCmG
HRNA-long /5Biosg/mGmUmGmMGmMCmUmCmMA mUmGmCmCmUmGmMUmAmAmUmCmCmCmAmGMCmAmCmUmUmUmGmG

mGMAMGMGMCmMCmMGMA MGMGMUmMGMGMGMUmGMGMAMUmMCmAmUmGmMAmG

riRNA-inject

GUGGCUCAUGCCUGUAAUCCCAGCACUUUGGGAGGCCGAGGUGGGUGGAUCAUGAGGUCAGCAGUUCG

siAlul 5'-gguggcaggugcauguaauuu-3'
siAlu2 5'-cugggaaacaagagcaaaauu-3'
siAlu3 5'-gucaggagaucgagaccauuu-3'
siAlud 5'-gggugagguagguggaucauu-3'

“m” indicates 2’O-methyl modification.

Table 2. Primers used in RT-qPCR

Name
GAPDH
HoxAl
HoxBl1
RARb
DR2 Alu
HoxAl-AluSq
HoxA1-AluSp
HoxAl-AluSx2

HoxB1-AluSp

HoxB1-AluY
HoxC4-AluSq
HoxD1-5’AluSx
HoxD1-3”AluSx2
LZTS1
VENTX
PHLDALI
TDGF1
NANOG
HSP1laSx

HSP1aSz

Agol
Ago2
Ago3
Ago4
PIWIL1
PIWIL2

Sequences

aacatcatccctgectetactggtgtttttctagacggcaggteagg

acttcactaccaagcagctcacg+cgaagagetggacttetetgagg

ctgggtcaatcagaaggagacgttcggagaggagatcagcatagg

gaccatcgcagaccaaattacctaggtcagtcagaggaccaaatc

cctgaggtcagaagttcaagacc+gceaatggeatggtctcagete

caaaaattagctgtacgtggtggcaggegectgtaattcc+gagtgggagttt

agcctgaccaacatggagaaac+catcttggetcactgcaacat

gettgggectgtaatctcagaa+cttggetgtctgeaacctetac

ctactaaaaatacaaaattagccgggegggatggeecatg+gagatggagtt
tgectettatgecccagge

gagaccatcctggetaacaca+gacggagtettgetetgteac

taaccaggegtggtggc

taaaactac +gagacggagt

taaaaattagctgggtgtggtetagatggagteteggtitgtcac

catagtggctcatgectgtaatc+ccctggttcaagaaattctee

caagtcctcecacctcaagaagetggacagtgecgtgtaatetg

gagtaaggagccaaataccttg+ecaggtttttatctggacctetg

geacttctccaacatgaagacc+gattettgtactgeaccatetge

tggggatacagcacagtaagga+ccagcatttacacagggaacac

cacttctgcagagaagagtgtcg+gtagetgaggttcaggatgttgg

cagcctggecaacatggtgaggtgagatggagtctcgetetgtcace

atcccageactttgggaggetgaggtggtetgectcageeteectgggacta
c

acattgatgtctcagccactget+cggtacttectcttcatctgtce

ggcagatgaagaggaagtaccttaggtgtgtttctgetectgte

atttgtctetcgggtgagttgg+gagggtggteatatecttetgg

ggtagettggecagaactaatag+etgtagtgectgetggtacattg

cactgatggaagccagaagactc+gategttatcetcacatectetee

gtatcagcagagaagtggacaagct+agtcccaaagactgaggtgttee

Name
PIWIL3
PIWIL4

ALDHIBI1
CHST6

EHD2

FEZ1

FGD4

FGFBP3

GLBIL3

PNMA2
TERF1
TNFRSF11A
VASH2
ADAMTS4
CDCP1
POU2F3
RHOF
Pol III
DCPIA

DCP2

EDC4
XRN1
Droshal
DGCRS8
Dicer

Sequences

atatctegtecteagtgggttg+tecacteteegetettttagtg

ctetgetttctaacagggcetgacttecccaggtetetagttcaaage

catgeegtggagcagygcecatcgecctecttctggecaage

ceagg, gegteceetgecactgteccagggetgetg

cccaactcagtgetggggegtgagecctigtggggtegett

ggggtectttgeegttgget+eggetgecttececteteet

ccecaggacgtcagageecatectecacaccatggetggtee

gaaaacccctcagagaggaagac+caaagaagttgeagagggagtgce

gattcccagagtgattectetectcaccatcagaggtcaagagaage

getceggagageggtggagatageteectaagecggeacca

acagtctgeggtaactgaatctaggtcettgttgctgggtteca

cacagctaatttgtggcactgg+gacagacaccaccttgatctgg

ggaaggagctggagaaatatgetgatcagecaccttettticagg

caacatgctccatgacaactceHctaagagacagtgeecatagee

cggtttagagetgeagttttcet+ggtgtaaggecattttcactee

aagtttgccaagaccttcaagetgeatcattcagecacttetee

atcggtgttcgagaagtacacg+cttgatgaggacgttgtegtag

taggatgggtacgagtgagaag+cttcttctectettgggacag

ctaatcactccagcectccatcacttetgtctaggegtggtettcac

ccattaagggactggctttctctctgtgctttacccactggtcac

cttggacctctcagcagaatacctagegactcacaacctggatace

ctcecte: Hctacacgccaageatctaagg

tgggagattctacagtggttgg+gactcacacteggattcactgg

gaggagaatgagetggatcaggHtgtcaaagtcateetegtaggg

gttccaagteggttgatactggtactctegggttctgeatttagg




Table 3. Primers used in ChIP and RIP assays

Name

Sequences

HoxAl-AluSq

gcataagtgaacaaggacttggg+agagacaaggattcaccatgttgg

HoxA3-AluSg

cactgagctctccagataccctatctcccaaagtgetgggattac

HoxA13-AluSp

cactgtccctacccagcatattaacat+gtagagacagggtttctccatgttg

HoxB1-AluSp

cecttgtctgtcatctggagag+cteccaaagtgetgggattaca

HoxBI1-AluY

actttctctctccecccaacaactaggaaaggttagegtgacatga

HoxC4-AluSq

caaggagcactggtgagagtatgtaagtgtaaaggggtcctgagace

HoxC13-AluJb

caacagagcgataccctgtctet accecttactgatcacagetcte

HoxD1-3'AluSx2

ctagaaaccctctgctagacctcat+ggattacaggcatgagcecacta

HoxD1-5'AluY

ctaactggggtgttagggaagaact+ttagtagagacggggtttcacc

NANOGp gacctgggaagaagctaaagage+ggcattatagcatgaagecaag
NANOG-3'utr agtctggacactggctgaatctaaagaaacctcgetgattagge
TDGF1-3"utr aacatctttaaggggaggaacc+gaaacttgcccttecatttage

Table 4. Probes for Northern blot

Name

Sequences

radio-labeled DR2 Alu

5’- gagacggagtttcactct-3’

biotin-labeled DR2 Alu

5'-cggcctcccaaagtgetgggattaca-3'

miR 106a

5'-gtaagaagtgcttacattgcag-3'

[8[

5’-cgttccaattttagtatatgtgctgccgaagegageac-3’




	Hu et al 2012 sup1
	Hu et al 2012 sup2
	Hu et al 2012 sup3
	Hu et al 2012 sup4
	Hu et al 2012 sup5
	Hu et al 2012 sup6
	Hu et al 2012 sup7
	Supplementary Tables-Hu et al., 2012

