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Appendix Figure S1

Appendix Figure S1. Related to Discussion.
(A) The scheme shows regions targeted by qPCR, following ChIP experiments. 
(B) ChIP-qPCR analysis of RNA polymerase II (Pol II) occupancy on the reporter gene upon λN-Nxf2 tethering. Bar graph shows the occupancy 
relative to that of EGFP. Error bars indicate SD (n=3). OSCs were harvested at 48 or 96 hpt.
(C) Time course of Pol II occupancy on region 1, immediate upstream of 14 boxB sites, upon λN-Nxf2 tethering. OSCs were harvested at the 
indicated time points. Error bars indicate SD (n=3). Contrary to our expectations, Pol II accumulation by the enforced tethering of Nxf2 at 14 boxB 
sites was not observed.
(D) RNA levels of PAF1 and RTF1 were quantified by qRT-PCR upon treatment of siEGFP (control), siPAF1, or siRTF1. Error bars represent SD 
(n=3).
(E) RNA level of mdg1 was quantified by qRT-PCR upon treatment of siEGFP (control), siPAF1, or siRTF1. Error bars represent SD (n=3). Depletion 
of PAF1 or RTF1 enhanced the silencing of mdg1 in OSCs.
(F) Depletion of PAF1 and RTF1 slightly weakened the luciferase activities from the reporter gene with 14 boxB sites integrated in the OSC genome. 
Error bars represent SD (n=4).
(G) Effects of knockdown of PAF1 and RTF1 on boxB reporter activity upon λN-Nxf2 expression. Bar graph shows luciferase activity relative to that of 
the sample co-transfected with myc-EGFP and siEGFP (control). Error bars indicate SD (n=4). Transfection schedule of siRNA and protein 
expression plasmids is shown at the top of the figures. Depletion of PAF1 or RTF1 had no impact on the silencing by the enforced tethering of Nxf2 
on a nascent transcript. 
(H and I) Effects of exogenous expression of PAF1 and RTF1 on boxB reporter activity upon λN-Nxf2 expression. Bar graph shows luciferase activity 
relative to that of the sample transfected with myc-EGFP (control). Error bars indicate SD (n=4). Transfection schedule of plasmids is shown at the 
top of the figures. Exogenous expression of PAF1 or RTF1 did not cancel the silencing by the enforced tethering of Nxf2 on a nascent transcript. 
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Appendix Figure S2
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Appendix Figure S2. Related to Discussion.
(A) The scheme shows regions targeted by qPCR, following ChIP experiments. 
(B) ChIP-qPCR analysis of H3K4me3 occupancy on the reporter gene (14 boxB-Luc reporter gene integrated into the genome) upon λN-Nxf2 
tethering. Bar graph shows % input. Error bars indicate SD (n=3). Regions targeted by qPCR are shown in (A). OSCs were harvested at 48 h 
post-transfection (hpt). H3K4 methylation is a transcriptionally active marker. Although occupancy of H3K4me3 on the RP49 gene was not 
affected by λN-Nxf2 expression, the occupancy of H3K4me3 on the reporter gene decreased even at an earlier time point (48 hpt). 
(C) RNA level of LSD1 was quantified by qRT-PCR upon treatment of siEGFP (control) or siLSD1. Error bars represent SD (n=3).
(D) RNA level of mdg1 was quantified by qRT-PCR upon treatment of siEGFP (control) or siLSD1. Error bars represent SD (n=3). mdg1 was 
de-silenced by LSD1 depletion. 
(E) Luciferase activity was not affected by depletion of LSD1. Error bars represent SD (n=4) 
(F and G) Effects of knockdown of LSD1 on boxB reporter activity upon λN-Nxf2 expression. Bar graph shows luciferase activity relative to that 
of the sample co-transfected with myc-EGFP and siEGFP (control). Error bars indicate SD (n=4). Transfection schedule of siRNA and protein 
expression plasmids is shown at the top of the figures. Depletion of LSD1 had limited impact on the silencing by the forced tethering of Nxf2 on 
a nascent transcript. 
(H) Schematic model showing the target-engaged Piwi. “The target-engaged Piwi” can recruit the Panx-Nxf2-p15 complex to the target, which 
elicits co-transcriptional repression. However, “the scanning Piwi” is in the process of searching for targets through random interaction between 
piRNA and transcripts, many of which likely show partial complementarity. The scanning Piwi cannot recruit Panx-Nxf2-p15 complex to the 
target. 
(I) Schematic model showing Piwi that is targeted by piRNA or is tethered by λN-boxB interaction in the reporter systems. Piwi targeted by 
piRNA derived from the flam locus can recruit the Panx-Nxf2-p15 complex to the reporter gene, leading to co-transcriptional silencing. Piwi 
tethered by λN-boxB interaction cannot recruit the Panx-Nxf2-p15 complex to the reporter gene, and thus fails to induce silencing.
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Appendix Table S1

Upper band
Rank

Appendix Table S1. List of proteins detected in MS analysis (related to Figure 1)
Proteins detected by MS analysis of indicated bands from Panx-immunoprecipitation followed by silver staining (Fig 1A) are listed with their 
accession number, emPAI, Score, Mass, and Sequence coverage.
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Rank
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Appendix Table S2. List of proteins detected in shotgun proteome analysis of flag-Nxf2 (related to Figure 2)
Proteins detected with shotgun proteome analysis of flag-Nxf2 immunoprecipitants are listed. Enrichment of peptide obtained by flag-Nxf2 IP over 
Control IP (log2 value of peptide count+1), and significance calculated by replicate experiments as the p-value (-log10) are listed along with 
protein name and annotation symbol. Proteins with significance over 0.5 and enrichment over 2.5 are indicated (ribosomal proteins are excluded 
from the list).
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Appendix Table S3. DNA oligonucleotides and siRNAs used in this study,
 related to experimental procedures

Appendix Table S3
Name Sequence Usage Vector construction method
BoxB_EcoRIfor gatGAATTCGCTAGCTTCCCTAAGTCCAACT Described in the Methods section Described in the Methods section
BoxB_XhoIrev gacCTCGAGATAATATCCTCGATAGGGCC
BoxB_SalIfor gatGTCGACGCTAGCTTCCCTAAGTCCAACT
Fluc_KpnIfor acgtggtaccaacatggccgaagacgccaaaaacataaagaaag pAc-Fluc-5boxB vector construction RE digest with KpnI/EcoRI
Fluc_EcoRIrev acgtgaattcttaCAATTTGGACTTTCCGCCCTTCTTGG
Ubpro_BamHIfor GATggatccGAAGCGACTGGCGATTCGCGTG Described in the Methods section Described in the Methods section
Ubpro_KpnIrev ACGTggtaccGGATTATTCTGCGGGAAGAAAATAGAGATGTG
lambdaN_KpnIfor GTTCATTGGTACCCAACATGGACGCA pUASp-lambdaN-MCS vector construction RE digest with KpnI/NotI

lambdaN_NotIrev ctcgagcggccgcgaattcggatccGCTAGCgcGTAATCTGGAACATC
GTATGGGTAAGCC

lamdaN_NheI_for acgtGCTAGCaacATGGACGCACAAACACGACGACGTG Described in the Methods section Described in the Methods section
lamdaN_NheI_rev acgtGCTAGCgcAGCGTAATCTGGAACATCGTATGGGTAAG

Nxf2_HindIIIfor ATAAGCTTATGCCAAACCAGATGAGAG pAcM-Nxf2 vector construction RE digest with HindIII/EcoRI
Nxf2_EcoRIrev ATGAATTCCTAGGCGAATGCTAGATC
Nxf2-sires-INVfor GAACGAGATAACTGTCCATCATAAGGGCCGCCTGGAA pAcM-Nxf2_sires vector construction inverse PCR from pAcM-Nxf2
Nxf2-sires-INVrev CTTATGATGGACAGTTATCTCGTTCCAATGGGTACCC
Nxf2delLRR_HindIIIfor ATAAGCTTAACATGCTGCACAAGATCTTT pAcM-Nxf2- LRR vector construction RE digest with HindIII/EcoRI
Nxf2delLRR_EcoRIrev ATGAATTCCTAGGCGAATGCTAGATC
Nxf2delUBA_HindIIIfor ATAAGCTTATGCCAAACCAGATGAGAG pAcM-Nxf2- UBA vector construction RE digest with HindIII/EcoRI
Nxf2delUBA_EcoRIrev ATGAATTCTTAATCCGGAAAATTTACACTGAAAG
Nxf2delC-HindIIIfor ATAAGCTTATGCCAAACCAGATGAGAG pAcM-Nxf2- C vector construction RE digest with HindIII/EcoRI
Nxf2delC_EcoRIrev ATGAATTCTTACAACGACTGGCCAGGATT
Nxf2delNTF2_INVfor CCAAGTGAACGTCAGGCGGA pAcM-Nxf2- NTF2 vector construction inverse PCR from pAcM-Nxf2-sires
Nxf2delNTF2_INVrev CAACGACTGGCCAGGATTCG

Nxf1_HindIIIfor ATAAGCTTATGCCCAAACGCGGCGGT pAcM-Nxf1 vector construction RE digest with HindIII/EcoRI
Nxf1_EcoRIrev ATGAATTCTTACTTCATAAAAGCCTCAGGCGG
Nxf3_HindIIIfor ATAAGCTTATGGGATCCGTGCTGGAC pAcM-Nxf3 vector construction RE digest with HindIII/EcoRI
Nxf3_EcoRIrev ATGAATTCTTAAAGGTCATCGCATCCAAACAGG

Panx_KpnIfor AATGGTACCATGGAAGCTCCGATGAAGCT pAcEGFP-Panx vector construction RE digest with KpnI/NotI
Panx_NotIrev ATTGCGGCCGCTCACTATGGCTGTCGACCCTTTA
Panx-sires_INVfor CCTAAGATGGAACCGAAGATCAAAGAAGATGCCG pAcEGFP-Panx_sires vector construction inverse PCR from pAcEGFP-Panx
Panx-sires_INVrev CGGCATCTTCTTTGATCTTCGGTTCCATCTTAGG
PanxdelC1_INVfor TAGGCGGCCGCTCGAGTCTA pAcEGFP-Panx- C1 vector construction inverse PCR from pAcEGFP-Panx-sires
PanxdelC1_INVrev ATTGGAGAATTTAATAGGTC
PanxdelC2_INVfor TAGGCGGCCGCTCGAGTCTA pAcEGFP-Panx- C2 vector construction inverse PCR from pAcEGFP-Panx-sires
PanxdelC2_INVrev CAAGCCCCATTTAGACAAAT
PanxdelN_INVfor CCGCAAAATGATACGCCCAT pAcEGFP-Panx- N vector construction inverse PCR from pAcEGFP-Panx-sires
PanxdelN_INVrev CATGGTACCGTCGACTGCAG

p15_HindIIIfor AATAAGCTTATGGACAGCGATTTGAAAGC pAcM-p15 vector construction RE digest with HindIII/NotI
p15_NotIrev AATGCGGCCGCTCAGACCTCCTGCATTCGGT
p15-sires_INVfor CAGCAGATAGGTCGCCTCTATTTGG pAcM-p15_sires vector construction inverse PCR from pAcM-p15
p15-sires_INVrev TCTCCTATTGTCCACGGAGGCGTAG

Panx-mid_BamHIfor AATGGATCCCCGCAGCTGATCTCATTGCACA pGEX-Panx-mid vector construction RE digest with BamHI/NotI
Panx-mid_NotIrev AATGCGGCCGCTCAGGACTCATTAACAGGGAGTT
Nxf2Full-EcoRIfor atgaattcATGCCAAACCAGATGAGAG pPET-Nxf2-full vector construction RE digest with EcoRI/SalI
Nxf2Full-SalIrev ATGTCGACCTAGGCGAATGCTAGATC
Nxf2LRR_BamHIfor ATTGGATCCCCATGCCAAACCAGATGAGAG pGEX-Nxf2-LRR vector construction RE digest with BamHI/NotI
Nxf2LRR_NotIrev ATGCGGCCGCCTAGAAAGGCTTTCCATCCA
p15_BamHIfor ATTGGATCCCCATGGACAGCGATTTGAAAG pGEX-p15 vector construction RE digest with BamHI/NotI
p15_NotIrev AATGCGGCCGCTCAGACCTCCTGCATTCGGT
egg_INVfor TGCGAATTGTCGCTCCAAGT pGEX-Egg-Nter vector construction inverse PCR from pGEX-Egg-full
egg_INVrev TAAGCGGCCGCATCGT
PAF1for_KpnI acgtggtaccATGCCACCCACGATCAACAATTCGGC pAcM-PAF1 vector construction RE digest with KpnI/NotI
PAF1rev_NotI ACGTgcggccgcTCATTCATCTGAGGCGCTTCCAGAGC
RTF1for_KpnI acgtggtaccATGGGCAAACGGCGGACGCAATC pAcM-RTF1 vector construction RE digest with KpnI/NotI
RTF1rev_NotI ACGTgcggccgcCTAGATAAGACCGCGCTTTTTTTTGTAATCCT

Panx_for CAAAGAGGAGCCACCGGAAT Panx qPCR
Panx_rev CTGCGATGGCTTAACTGTGC
Nxf2_for CCTCGAACGGTTTCACTCCA Nxf2 qPCR
Nxf2_rev AGATCCTGCACCCAGTTGTG
Piwi_for CGACCAAGAACCGTAGCCTT Piwi qPCR
Piwi_rev CTCCGTGACTGTGCTGAAGT
mdg1_for AACAGAAACGCCAGCAACAGC mdg1 qPCR
mdg1_rev CGTTCCCATGTCCGTTGTGAT 
roo_for CGTCTGCAATGTACTGGCTCT roo qPCR
roo_rev CGGCACTCCACTAACTTCTCC 
HetA_for CGCGCGGAACCCATCTTCAGA HetA qPCR
HetA_rev CGCCGCAGTCGTTTGGTGAGT 
Ref1_for GCGCTTGGAAGCACGATATG Ref1 qPCR
Ref1_rev CGTAGTCCAGGTTACCGACG
RP49_for CCGCTTCAAGGGACAGTATCTG RP49 qPCR
RP49_rev ATCTCGCCGCAGTAAACGC
14BoxBLuc_ChIPfor CAGCCACGCATCTCGTTTTC boxB qPCR
14BoxBLuc_ChIPrev AGGGAAGCTAGCGTCGAGTGCGT
Fluc_4_ChIPfor GCCGAAGACGCCAAAAACAT Fluc(4-300) qPCR
Fluc_300_ChIPrev TCCGATAAATAACGCGCCCA
Fluc_1277RTfor ACTGGGACGAAGACGAACAC Fluc(1277-1512) qPCR
Fluc_1512RTrev GGCGACGTAATCCACGATCT
PAF1_for GCTGGAGGAGGAGACTCTGA PAF1 qPCR
PAF1_rev TCTTGGTGTCGCTGAAGGTC
RTF1_for CGCTGGCGTCTCTGATTACT RTF1 qPCR
RTF1_rev TCACGGCCGATTTACAACCA
LSD1_for TCCAATCTCGCCTGCCATTT LSD1 qPCR
LSD1_rev ACTCGCCTTACCAAACTGGG

Piwi-siRNA_for GCUCCCAGGCGUGAAGGUGtt Piwi RNAi-KD
Piwi-siRNA_rev CACCUUCACGCCUGGGAGCtt
Panx-siRNA_for CCGAAGAUGGAGCCCAAGAtt Panx RNAi-KD
Panx-siRNA_rev UCUUGGGCUCCAUCUUCGGtt
Nxf2-siRNA_for CGAAAUCACAGUGCACCAUtt Nxf2 RNAi-KD
Nxf2-siRNA_rev AUGGUGCACUGUGAUUUCGtt
p15-siRNA_for CCGACGCCAACAAATTGGAtt p15 RNAi-KD
p15-siRNA_rev UCCAAUUUGUUGGCGUCGGtt
HP1a-siRNA_for GAUCUUGGGUGCCUCCGACtt HP1a RNAi-KD
HP1a-siRNA_rev GUCGGAGGCACCCAAGAUCtt
H1-siRNA_for GAAAGAUCCAGAUGCACCCtt H1 RNAi-KD
H1-siRNA_rev GGGUGCAUCUGGAUCUUUCtt
Mael-siRNA_for CGCCAAGAUGUCCCAUGAUtt Mael RNAi-KD
Mael-siRNA_rev AUCAUGGGACAUCUUGGCGtt
Gtsf1-siRNA_for GCTCCAGCAGCACATCTTAtt Gtsf1 RNAi-KD
Gtsf1-siRNA_rev UAAGAUGUGCUGCUGGAGCtt
Egg-siRNA_for GGTCACAAGCGTATTAGCTtt Egg RNAi-KD
Egg-siRNA_rev AGCUAAUACGCUUGUGACCtt
Ref1-siRNA-for CAGCGCUUGGAAGCACGAUtt Ref1 RANi-KD
Ref1-siRNA-rev AUCGUGCUUCCAAGCGCUGtt
EGFP-siRNA_for GGCAAGCUGACCCUGAAGUtt EGFP RNAi-KD
EGFP-siRNA_rev ACUUCAGGGUCAGCUUGCCtt
Luc-siRNA_for CGUACGCGGAAUACUUCGAtt Luc RNAi-KD
Luc-siRNA_rev UCGAAGUAUUCCGCGUACGtt
PAF1-siRNA_for GCCACCGCUUCGUGCAGUAtt PAF1 RNAi-KD
PAF1-siRNA_rev UACUGCACGAAGCGGUGGCtt
RTF-siRNA_for GGACGAAGAUGACAUGCAAtt RTF1 RNAi-KD
RTF-siRNA_rev UUGCAUGUCAUCUUCGUCCtt
LSD1-siRNA_for GUCAGGAUCGGCAUCCAUGtt LSD1 RNAi-KD
LSD1-siRNA_rev CAUGGAUGCCGAUCCUGACtt

endo-siRNA-sl1 GGAGCGAACTTGTTGGAGTCAA esiRNA sl1 northern blot
tj-piRNA GGTAATGGGAATGCACTTCTCTTGAA tj-piRNA northern blot
Idefix-piRNA AAACTACTGGCAATCGTTTGGGAA idefix-piRNA northern blot
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