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Figure S3. A schematic representation of a strategy for selecting candidate target genes 

of SETDB1 regulating PGC specification. 

Setdb1 KD
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Possible direct target genes

Down-regulated genes:
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Figure S4. The expression of candidate SETDB1 target genes and the relationship among 

their downstream genes.   
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 (A). Expression of putative target genes of SETDB1 in EpiLCs and PGCLCs based on the data 

obtained from a GEO microarray data set (Kurimoto et al., 2008; GSE11128). Genes shown here do 

not show remarkable changes of expression between EpiLCs and PGCLCs. Expression of Blimp1, 

Fgf5 and Nes are also shown as controls for upregulation, downregulation and no change, 

respectively, in PGCLCs compared with EpiLCs�log2 normalized expression values relative to that 

of Arbp are shown. (B). Venn diagram showing the overlap among genes upregulated by BMP4 

(Aramaki et al., 2013; GSE49689) and downregulated by Setdb1-KD in cell aggregates containing 

PGCLCs(this study; DRA006543). (C). Venn diagram showing the overlap between genes 

upregulated by Dppa2-KO in ESCs (Nakamura et al., 2011; GSE31581; p<0.05, log2 fold change 

>1.5), by Otx2-KO in EpiLCs (Buecker et al., 2014; GSE56096; q<0.01) or by Utf1-KO in ESCs (Jia

et al., 2012; GSE39513; p<0.00001), and downregulated by Setdb1-KD in cell aggregates containing

PGCLCs.
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Figure S5. Gene expression analysis of mesodermal regions including PGCs in embryos.  

Quantitative estimation of the expression of Utf1 and Smad1 in mesodermal regions of wild type (WT) 

and Setdb1 cKO embryos at early bud to mid bud stages after immunostaining. Gene expression was 

determined by RT-qPCR, and relative expression levels in cKO cells compared with those in WT cells 

are shown. Error bars show s.e. of independent embryos (for Utf1 [WT: n=4; cKO: n=5], for Smad1 

[WT: n=5; cKO: n=5]). p values are p=0.317 for Utf1 and p=0.139 for Smad1.�
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Table S1. List of genes exhibiting significant (q<0.05) upregulation or downregulation in 

Setdb1-KD cells, corresponding to Figure 4A. 

(Excel file attached) 

Click here to Download Table S1
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Table S2. GO analyses corresponding to Figure 4A
Genes shown in bold represent BMP4 signal-related, Wnt3 signal-related, and T-box-containing genes.

GO analysis of genes upregulated in Setdb1- KD
GO term p-value Gene Symbols
metabolic process 3.70.E-03 316 genes

GO analysis of genes downregulated in Setdb1-KD
GO term p-value Gene Symbols

cell differentiation 1.72.E-12

Ankrd1, Bdnf, Bmp2, Bmp4, Bmp6, Bmp7, Cav1, Cav2, Cdx2, Cdx4, Ddr1,
Efna1, Efna5, Efnb2, Efnb3, Elf3, Elf4, Elk3, Epha4, Ephb3, Erbb2, Ets1, Ets2,
Etv2, Fev, Fgfr2, Fgfr3, Flt1, Gata2, Gata3, Gata4, Gata6, Gdf10, Gdf11, Id4,
Jun, Junb, Kdr, Kif5b, Kif5c, Map4k4, Mapk8, Nog, Nr1d1, Nrk, Parva, Parvb,
Pdgfrb, Plxna2, Plxnd1, Ppp1r9b, Rgs20, Sema3b, Sema3e, Sema4c, Sema5a,
Sema7a, Shank3, Slit3, Stk3, Tenm3, Tgfb1, Tgfb2, Tnfsf9, Tnik, Tnnt2, Tnnt3,
Wnt11, Wnt2, Wnt3a, Wnt4, Wnt5a, Wnt6, Zfpm1

mesoderm
development 7.81.E-12

Acvr2b, Adam19, Adam23, Alpl, Bmp1, Bmpr2, Cdh11, Cdh2, Cdh20, Cdh4,
Cdh5, Cdh6, Cdk14, Cdk17, Cebpb, Cebpd, Col1a2, Col4a1, Col4a6, Col5a1,
Dlx2, Dlx3, Efhd2, Ehbp1l1, Fgd5, Fgf10, Fgf15, Fgf3, Fhl2, Frmd7, Gpr128,
Hand1, Hoxa1, Hoxa2, Hoxb1, Hoxb2, Hoxb9, Hoxd9, Lef1, Lhx1, Lmo1, Lmo2,
Mbnl1, Mef2a, Mier3, Msx1, Msx2, Myh9, Myl12a, Myo1b, Myo1e, Myo5a, Nrp1,
Nrp2, Pcdh7, Pcolce2, Pdlim4, Phldb2, Prrx2, Pth1r, Scara3, Stat1, Stat3, Tbx2,
Tbx20, Tbx3, Tbx6, Tenm3, Tgfb1, Tgfb1i1, Tgfbr2, Tlx2, Tpm1, Tpm4, Twist1,
Twist2, Wsb1

ectoderm
development 6.79.E-08

Ascl1, Atoh8, Bhlhe22, Bhlhe40, Bmp1, Cdk14, Cdk17, Celsr1, Col1a2, Col4a1,
Col4a6, Col5a1, Crabp1, Creb3l2, Dach1, Dll1, Dll3, Dlx2, Dlx3, Egflam,
Ehbp1l1, En1, Fabp7, Fbln1, Fbln2, Gbx2, Glis1, Gmfb, Hes1, Hey1, Hey2,
Hoxa1, Hoxa2, Hoxb1, Hoxb2, Hoxb9, Hoxd9, Ifrd1, Irx3, Irx4, Isl1, Jag1,
Lamb1, Lamb3, Lhx1, Lmo1, Lmo2, Net1, Notum, Nrp1, Nrp2, Pcolce2, Prrx2,
Tenm3, Tlx2, Tpm1, Tpm4, Unc5a, Unc5b, Unc5c

embryo
development 5.88.E-05

Braf, Cdk14, Cdk17, Cdx2, Cdx4, Celsr1, Dlx2, Dlx3, Dusp1, Dusp2, Dusp4,
Glis1, Grhl2, Hoxa1, Hoxb1, Hoxb9, Hoxd9, Ksr1, Lef1, Lhx1, Lmo1, Lmo2,
Mef2a, Rgs20, Ripk2, Ripply1, Ripply3, Rock2

transmembrane
receptor protein
serine/threonine
kinase signaling
pathway

2.98.E-04 Bmp2, Bmp4, Bmp6, Bmp7, Cfc1, Gdf10, Gdf11, Nog, Smad1, Smad6, Smad7,
Tgfb1, Tgfb2

pattern
specification
process

8.42.E-03
Bhlhe40, Cdk14, Cdk17, Cdx2, Cdx4, Dlx2, Dlx3, Glis1, Hes1, Hey1, Hey2,
Hoxa1, Hoxa2, Hoxb1, Hoxb2, Hoxb9, Hoxd9, Lef1, Prrx2, Rgs20, Ripply1,
Ripply3, Tenm3, Tlx2, Tshz1
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Table S3. List of putative transcriptional regulators for the genes downregulated by Setdb1 -KD.

Actb Ell Kdm1a Nlrp3 Smarca4 Zfp217
Aebp2 Ell2 Kdm2a Notch1 Smarca5 Zfp277
Aff3 Ell3 Kdm2b Nr0b1 Smc1a Zfp281
Aff4 Eomes Kdm3a Nr0b2 Smc3 Zfp322a
Ahr Ep300 Kdm4a Nr1d1 Smc5 Zfp335
Aicda Ep400 Kdm4c Nr1d2 Smchd1 Zfp384
Ar Ercc3 Kdm4d Nr1h2 Snai1 Zfp57
Arid1a Erf Kdm5a Nr1h3 Snai2 Zic1
Arid3a Erg Kdm5b Nr2f2 Sox10 Zic2
Arntl Esr1 Kdm5c Nr3c1 Sox11 Zic3
Ascl1 Esrra Kdm6a Nr4a1 Sox17 Zkscan1
Ascl2 Esrrb Kdm6b Nr5a1 Sox2 Zmiz1
Ash2l Esrrg Klf4 Nr5a2 Sox21 Zmynd8
Atf2 Ets1 Klf5 Nrf1 Sox3
Atf3 Ets2 Klf6 Nsl1 Sox4
Atf4 Etv2 Kmt2a Nucks1 Sox6
Atf7 Etv6 Kmt2c Ogt Sox9
Atf7ip Ezh1 Kmt2d Olig2 Sp1
Atm Ezh2 Ldb1 Onecut1 Sp2
Atrx Fgfr1 Leo1 Otx2 Sp3
Auts2 Fli1 Lhx2 Ovol2 Sp9
Bach2 Fos Lhx6 Paf1 Spi1
Batf Fosb Lmnb1 Parp1 Srebf1
Batf3 Fosl1 Lmo2 Pax3 Srf
Baz1b Fosl2 Lyl1 Pax5 Srsf1
Baz2a Foxa1 Maf Pax6 Stag1
Bcl11a Foxa2 Mafa Pax7 Stag2
Bcl6 Foxf1 Mafb Paxip1 Stat1
Bhlhe40 Foxk1 Maff Pbx1 Stat2
Biotin Foxl2 Mafk Pcgf2 Stat3
Bmi1 Foxo1 Mapk8 Pcgf6 Stat4
Brca1 Foxo3 Max Pgr Stat5a
Brd2 Foxp1 Maz Phf19 Stat5b
Brd3 Foxp2 Mbd1 Phf20 Stat6
Brd4 Foxp3 Mbd3 Pitx1 Sumo1
Brd9 Gabpa Mcrs1 Pknox1 Sumo2
Brf1 Gad1 Mecp2 Pou2af1 Supt5
Brf2 Gata1 Med1 Pou2f1 Supt6
Brwd1 Gata2 Med12 Pou3f1 Suv39h1
Cbfa2t2 Gata3 Mef2a Pou3f2 Suv39h2
Cbfb Gata4 Mef2c Pou5f1 Suz12
Cbx1 Gata6 Mef2d Ppara T
Cbx2 Gfi1 Meis1 Pparg Taf1
Cbx3 Gfi1b Men1 Prdm1 Taf3
Cbx5 Gli2 Mitf Prdm14 Taf7l
Cbx7 Glis3 Mkl1 Prdm16 Taf9b
Cbx8 Gps2 Mkl2 Prdm5 Tal1
Ccnt1 Grhl2 Mllt3 Prdm9 Tbp
Cdc73 Grhl3 Mnx1 Ptf1a Tbpl1
Cdk7 Grip1 Morc3 Pwp1 Tbr1
Cdk8 Gsk3b Msl1 Rad21 Tbx19
Cdk9 Gtf2a2 Msl2 Rad23b Tbx21
Cdx2 Gtf2b Mta2 Rad51 Tbx3
Cebpa Gtf2e2 Mtf2 Raf1 Tcea1
Cebpb Gtf2f1 Mxi1 Rag1 Tcf12
Cebpd Gtf3c1 Myb Rag2 Tcf3
Cebpg Gtf3c2 Mybl1 Rara Tcf4
Chd1 Gtf3c4 Myc Rarb Tcf7
Chd2 Hand1 Mycn Rarg Tcf7l1
Chd4 Hcfc1 Myf5 Rb1 Tdg
Chd7 Hdac1 Myo1c Rbbp5 Tead2
Chd8 Hdac2 Myod1 Rbfox2 Tead4
Clock Hdac3 Myog Rbpj Terf2ip
Creb1 Hells Myt1l Rbpjl Tet1
Crebbp Hes1 Nanog Rcor1 Tet2
Crtc2 Hexim1 Nap1l1 Rcor2 Tet3
Crx Hif1a Nbn Rel Tfap2a
Cry1 Hira Ncapd3 Rela Tfap2c
Ctcf Hmga2 Ncapg Relb Tfap4
Ctcfl Hnf1a Ncaph2 Rest Tfe3
Ctnnb1 Hnf4a Ncoa2 Rfx1 Tgif1
Ctr9 Hnrnpl Ncoa3 Rfx2 Tgif2
Cux2 Hnrnpu Ncor1 Rfx3 Thap11
Cxxc1 Hoxb4 Ncor2 Rnf2 Thra
Daxx Hsf1 Nelfa Rora Thrb
Ddit3 Hsf2 Nelfb Rorc Tle1
Ddx5 Ikzf1 Nelfe Rpa1 Tnni2
Dmc1 Ikzf2 Neurod1 Rpa2 Trim28
Dmrt1 Ikzf3 Neurod2 Rtf1 Trim33
Dmrtb1 Ino80 Neurog2 Runx1 Trp53
Dnajc2 Insm1 Nfatc1 Runx2 Tsc22d3
Dnmt1 Irf1 Nfatc2 Runx3 Twist1
Dppa2 Irf2 Nfe2 Rxra Ubtf
Dpy30 Irf2bp2 Nfe2l2 Rybp Usf1
E130012A19Rik Irf3 Nfia Sall4 Usf2
E2f1 Irf4 Nfib Satb2 Usp16
E2f3 Irf7 Nfic Scml2 Utf1
E2f4 Irf8 Nfil3 Setdb1 Vdr
E4f1 Isl1 Nfkb1 Sfmbt1 Vsx2
Ebf1 Jarid2 Nfya Shox2 Wdr5
Eed Jmjd1c Nfyb Sin3a Wdr61
Egr1 Jmjd6 Nfyc Sin3b Whsc1l1
Egr2 Jun Nipbl Sirt1 Wt1
Ehf Junb Nkx2-1 Sirt6 Yy1
Ehmt2 Jund Nkx2-2 Six2 Yy2
Elf1 Kansl3 Nkx2-5 Six4 Zbtb16
Elf5 Kat2a Nkx3-1 Smad1 Zbtb17
Elk1 Kat2b Nkx3-2 Smad2 Zc3h11a
Elk3 Kat5 Nkx6-1 Smad3 Zeb1
Elk4 Kat8 Nlrc5 Smad4 Zfp143

Development: doi:10.1242/dev.164160: Supplementary information

D
ev

el
o

pm
en

t •
 S

up
pl

em
en

ta
ry

 in
fo

rm
at

io
n



Table S4. List of common genes corresponding to Figure S4C.

Genes shown in bold represent mesoderm-related genes.

19 common genes in "upregulated in ESCs by Dppa2-KO (p<0.05, log2FC>1.5)" and "downregulated in day2 aggregates including PGCLCs by Setdb1-KD (q<0.05)":

Ankrd33b Pmp22
Cdh4 Sfrp1
Cdyl2 Slc15a2
Cyp11a1 Slc22a18
Helz2 Sox17
Klf4 Sox7
Laptm5 Tbx3

Lifr Ube2l6
Nr0b1 Wnt3a

Parvb

19 common genes in "upregulated in EpiLCs by Otx2-KO (q<0.01)" and "downregulated in day2 aggregates including PGCLCs by Setdb1-KD (q<0.05)":

Cdkn1c Ngfr
Gbx2 Nrxn1
Grb10 Phlda2
Hoxb1 Prtg
Hoxb3 Sall3
Kdm6b Sox3
Lpar4 Trim2
Mafb Zc3hav1l
Maged1 Zmiz1
Meis2

81 common genes in "upregulated in ESCs by Utf1-KO (p<0.00001)" and "downregulated in day2 aggregates including PGCLCs by Setdb1-KD (q<0.05)":

1810011O10Rik Cald1 Cpm Fhl2 Htra1 Ly6a Pth1r Stard8
Agpat9 Capn6 Csf1 Flt1 Igf2 Meis2 Rbm20 Tacstd2
Amot Cdcp1 Cyp26a1 Fos Ikbke Nxf7 Rtkn Tagln
Ankrd1 Cdh5 Cyr61 Gata4 Kcnk6 Perp Sfn Tbx20

Ankrd33b Cdh6 Dkk1 Gata6 Krt18 Phlda1 Slc15a2 Tgfbr2

AU015836 Cited1 Dmgdh Gpr124 Krt19 Pknox2 Slco2a1 Thbs1
Bace2 Cited2 Egflam Gsn Krt8 Pla2g7 Sox17 Tinagl1
Bmp1 Clu Ets1 Has2 Lamb1 Podxl Sox7 Tnnt2
Bmp2 Col4a1 Fgf10 Hmga2 Lamc2 Prdm6 Sp6 Tns4
Bmper Col4a2 Fhdc1 Hoxa1 Lgals3 Prss23 St3gal1 Ttc39a

Wnt6
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Table S5. List of 149 common genes in “upregulated (log2FC>1) by BMP4-stimulation” and “downregulated (q<0.05) by Setdb1-KD” corresponding to Figure S4B.

1810011O10Rik Epha4 Pdlim4
2510009E07Rik Frmd4a Pdlim5
Actn1 Frmd4b Peg3
Adra2a Fst Phlda2
AI314180 Gadd45b Pja2
Alpl Galnt7 Plagl1
Amot Gata2 Psmb8
Ankrd33b Gata3 Ptch1
Anxa2 Gata6 Ptgs2
Atp11c Gbp2 Ptprk
Atp2a2 Gcnt2 Relt
Atp8b2 Gnas Rgs5
AW011738 Hand1 Rhbdl3
AW551984 Has2 Rspo3
Axin2 Hif1a Sall4
BC023829 Hoxa1 Sbno2
Bcl3 Hoxb1 Sdc2
Bhmt2 Hoxb2 Sgk3
Bmp7 Hoxb3 Sh3pxd2a
Bmper Hoxb9 Sh3pxd2b
Bmpr2 Id4 Slc25a24
Cald1 Igfbp3 Slc25a25
Camsap2 Il13ra1 Slco3a1
Casd1 Irgm1 Smad1
Cav2 Irx4 Smad6
Ccnd2 Lamb1 Soat1
Cdk14 Lcp1 Sorbs1
Cdx4 Lhfpl2 Sox7
Chic2 Lmna Sox9
Chrna7 Man1c1 Sp6
Ckap4 Mbnl1 Syne1
Cmpk2 Mdm2 Tbx2
Cmtm3 Med13 Tbx3
Col1a1 Meis2 Tfap2a
Col4a6 Msx1 Tfap2c
Cpe Msx2 Tgm3
Cpm Mttp Timp3
Crh Nfic Tln2
Cyp2s1 Nfkbia Tnfrsf19
Dclk1 Nkd1 Tnks
Dennd2c Nrp2 Tnnt3
Dgkk Nrxn1 Trim2
Dkk1 Ntng1 Ttbk2
Dock8 Parvb Ube2ql1
Dscam Pcdh7 Ube3a
Dsp Pde10a Vegfa
Efemp1 Pde4d Vldlr
Efna1 Pdgfa Wnt11
Efnb2 Pdgfc Zfp36l1
Egln3 Pdgfrb
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Table S6. List of primers used in this study.
Primer Name Sequence Amplicon Usage
Arbp qRT Fwd AGATTCGGGATATGCTGTTGGC
Arbp qRT Rev TCGGGTCCTAGACCAGTGTTC
Setdb1 qRT Fwd GCCCACAGAGATCATTGAGATT
Setdb1 qRT Rev CTTTTGGAGTTCTGCTCCCA
T qRT Fwd CTGCCTACCAGAATGAGGAGATT
T qRT Rev CCCGGTTCCTCCATTACATCTT
Blimp1 qRT Fwd TTCTCTTGGAAAAACGTGTGGG
Blimp1 qRT Rev GGAGCCGGAGCTAGACTTG
Prdm14 qRT Fwd GCATCCTGGTTCCCACAGAG
Prdm14 qRT Rev CTGCAGAACACGCCAAAGTG
Tfap2c qRT Fwd CCCATAGAGGAGGTGCAGAATG
Tfap2c qRT Rev GGAGCCCCAAAGGGTTCTTG
Dppa2 qRT Fwd GTCTAATGTGGAGGCCTTTCTG
Dppa2 qRT Rev TGCCATGGACAACACACC
Otx2 qRT Fwd TGAGGGAAGAGGTGGCACTGAA
Otx2 qRT Rev GCCTCACTTTGTTCTGACCTCC
Utf1 qRT Fwd GTCCCTCTCCGCGTTAGC
Utf1 qRT Rev AGACTTCGTCGTGGAAGAACTG
Acvrl1 qRT Fwd CAGACACCCACCATCCCTAA
Acvrl1 qRT Rev TGGGGTACCAGCACTCTCTC
Bmpr2 qRT Fwd ACGATAATCATTGCTTTGGCA
Bmpr2 qRT Rev GAAGACCCTGTTTCCGGTCT
Acvr2b qRT Fwd CATGAACGACTTTGTGGCTG
Acvr2b qRT Rev TGTGCTGAAGATTTCCCGTT
Smad1 qRT Fwd AGCTACCCCAACTCTCCTGG
Smad1 qRT Rev CTTCAGGAGGCAGGTAAGCA
Hoxa1 qRT Fwd AGCCACCAAGAAGCCTGTCGTT
Hoxa1 qRT Rev TTGACCCACGTAGCCGTACTCT
Hoxb1 qRT Fwd GAATCGCCTTGCTCGTCAGAAC
Hoxb1 qRT Rev CGTGGTGAAGTTTGTGCGGAGA
Hand1 qRT Fwd TCAAAAAGACGGATGGTGGT
Hand1 qRT Rev GCGCCCTTTAATCCTCTTCT
Tbx6 qRT Fwd CTGCACAACGCAGAGCTAAG
Tbx6 qRT Rev GCTTCTCTGCCAAGGTCAAC
Dppa2 flanking Fwd GAAAGGGGTGGTGATCTCTGTA
Dppa2 flanking Rev CAGCTGTCCTTGAACTGTTGAC
Otx2 flanking Fwd AGACATTCCAGGAAAGCTGAAG
Otx2 flanking Rev GAGAGAGGAGAAATGCCTACCA
Utf1 flanking Fwd CTTCGACCAAACCGTTTCTCT
Utf1 flanking Rev CGTTTCTGGAGAAGAGGACTGA
Intergenic Fwd GCTTTGCTGTTGGATGGAGT
Intergenic Rev TGCCCTTGGACCTTAGGATA
Actb flanking Fwd AGGCCCAGATGTACAGGAATAG
Actb flanking Rev CAGGCCTAGTAACCGAGACATT
Acvrl1 flanking Fwd GCACAGGTAAGTTGGCTGCTA
Acvrl1  flanking Rev GGGTAGGAACGTAGGGACTGA
Smad1 flanking Fwd GCTTAGGGATCCTCTCCAAATTA
Smad1 flanking Rev ACACAGGCTTTGGAATTTGACT
Intergenic2 Fwd AGGCGTTTATTATTGCCCTAAA
Intergenic2 Rev CCCGGATTGTTTCCTCACT

Dppa2 ORF Fwd CCGGTCTCGAGAATTCGCCACCATGGACTACAAAGACGATG
ACGACAAGATGTCATACTTCGGCCTGGA

Dppa2 ORF Rev AGGTCCAGGGTTCTCCTCCACGTCTCCAGCCTGCTTCAGCA
GGCTGAAGTTAGTAGCTCCGCTTCCCGGCGGCATATTTGGG

Otx2 ORF Fwd GAGAACCCTGGACCTATGTACCCATACGATGTTCCAGATTAC
GCTATGATGTCTTATCTAAAGCAACCGC

Otx2 ORF Rev AGTAGCTCCGCTTCCCAAAACCTGGAATTTCCATGAG

Utf1 ORF Fwd
GGAAGCGGAGCTACTAACTTCAGCCTGCTGAAGCAGGCTGG
AGACGTGGAGGAGAACCCTGGACCTATGGAACAAAAACTCA
TCTCAGAAGAGGATCTGATGCTGCTTCGTCCCC

Utf1 ORF Rev AGAGGATCCGCGGCCGCTTATTGGCGCAAGTCCC

ChIP-qPCR

69bp

RT-qPCR

85bp

ChIP-qPCR

69bp

ChIP-qPCR

82bp

ChIP-qPCR

124bp RT-qPCR

74bp

120bp

891bp Cloning PCR

1020bp Cloning PCR

73bp ChIP-qPCR

903bp Cloning PCR

88bp ChIP-qPCR

73bp ChIP-qPCR

142bp ChIP-qPCR

67bp RT-qPCR

86bp RT-qPCR

115bp RT-qPCR

129bp RT-qPCR

129bp RT-qPCR

121bp

RT-qPCR

103bp RT-qPCR

RT-qPCR

RT-qPCR

109bp RT-qPCR

144bp RT-qPCR

110bp RT-qPCR

RT-qPCR

RT-qPCR

138bp

139bp

62bp

106bp RT-qPCR

Development: doi:10.1242/dev.164160: Supplementary information

D
ev

el
o

pm
en

t •
 S

up
pl

em
en

ta
ry

 in
fo

rm
at

io
n


