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Table S1: Summary of RFX1-8 expression data and novel transcript validation
	Gene name
	TSS
	TSS location
	Tissue profile summary
	Ensembl transcript ID
(RefSeq transcript ID)
	Experimental validation of novel TSS locations
	Ensembl protein ID 
(Refseq protein ID)

	
	
	
	Expression
	Highest in
	
	
	

	RFX1
	pA@RFX1
	chr19:14117085-14117141,- 
	Broad
	cerebellum (brain)
	ENST00000254325 (NM_002918)
	-
	ENSP00000254325
(NP_002909)

	
	pB@RFX1
	chr19:14117148-14117157,- 
	
	
	
	
	

	
	pC@RFX1
	chr19:14117622-14117633,- 
	Specific
	testis
	Novel 
pC@RFX1 transcript
	Alternative in-frame ATG in Exon 3 of ENST00000254325
	A possible novel protein with a shorter N-terminal from ENSP00000254325

	RFX2
	pA@RFX2
	chr19:6110474-6110551,-
	Broad
	uterus
	ENST00000303657 (NM_000635)

	-
	ENSP00000306335 (NP_000626)

	
	pB@RFX2
	chr19:6110555-6110617,- 
	
	testis
	
	
	

	
	pC@RFX2
	chr19:6110458-6110472,- 
	
	medulla oblongata (brain)
	
	
	

	RFX3
	pA@RFX3
	chr9:3525867-3526016,- 
	Broad
	cerebellum (brain)
	ENST00000382004 (NM_134428)
	-
	ENSP00000371434 (NP_602304)

	
	pB@RFX3
	chr9:3525727-3525828,- 
	
	lung, fetal
	
	
	

	
	pC@RFX3
	chr9:3526360-3526421,- 
	
	cerebellum (brain)
	Novel
pC@RFX3 transcript
	Same ATG as ENST00000382004
	

	
	pD@RFX3
	chr9:3525848-3525863,- 
	
	lung, fetal
	ENST00000382004 (NM_134428)
	-
	

	
	pE@RFX3
	chr9:3489406-3489437,-
	Specific
	testis
	Novel
pE@RFX3 transcript
	Same ATG as ENST00000382004
	

	RFX4
	pA@RFX4
	chr12:106976656-106976850,+
	Specific
	spinal cord
	ENST00000392842 (NM_213594)
	-
	ENSP00000376585 (NP_998759)

	
	pB@RFX4
	chr12:107078493-107078533,+
	Specific
	testis
	ENST00000229387 (NM_032491)
	
	ENSP00000229387 (NP_115880)

	
	pC@RFX4
	chr12:106994905-106994954,+
	
	
	ENST00000357881 (NM_001206691)
	
	ENSP00000350552 (NP_001193620)

	RFX5
	pA@RFX5
	chr1:151319710-151319774,- 
	Broad
	blood (immune system)
	ENST00000290524 (NM_000449, NM_001025603)
	-
	ENSP00000290524 (NP_000440,  NP_001020774)

	
	pB@RFX5
	chr1:151319654-151319698,-
	
	tonsil (immune system)
	
	
	

	
	pC@RFX5
	chr1:151319318-151319338,- 
	
	brain, fetal
	Novel
pC@RFX5 transcript
	Same ATG as ENST00000290524
	

	
	pD@RFX5
	chr1:151319283-151319314,- 
	
	duodenum, fetal (GI)
	Novel (as pC@RFX5)
	-
	

	RFX6
	pA@RFX6
	chr6:117198400-117198441,+
	Specific
	duodenum, fetal (GI)
	ENST00000332958 (NM_173560)
	-
	ENSP00000332208 (NP_775831)

	
	pB@RFX6
	chr6:117198376-117198383,+
	
	
	
	
	

	
	pC@RFX6
	chr6:117198458-117198464,+
	
	
	
	
	

	RFX7
	pA@RFX7
	chr15:56535946-56535987,- 
	Broad
	cerebellum (brain)
	Novel
pA@RFX7 transcript
	Same ATG as ENST00000559447
	ENSP00000453281 (NP_073752)

	
	pB@RFX7
	chr15:56535468-56535521,- 
	
	
	ENST00000559447 (NM_022841)
	-
	

	
	pC@RFX7
	chr15:56535722-56535764,- 
	
	
	Novel
pC@RFX7 transcript
	Same ATG as ENST00000559447
	

	
	pD@RFX7
	chr15:56535922-56535936,- 
	
	
	Novel (as pA@RFX7)
	-
	

	RFX8
	pA@RFX8
	chr2:102091566-102091581,- 
	Lowly expressed 
(TPM < 5)
	thymus (immune system)
	Novel 
pA@RFX8 with DBD transcript 
Novel 
pA@RFX8 without DBD transcript
	pA@RFX8 validation reveals a long first exon, which includes the downstream pB@RFX8.

Evidence of alternative in-frame ATG in Exon 2 of ENST00000428343 and four variants of DBD splicing.

Based on the number of cDNA clones, we assume two novel transcripts: pA@RFX8 with and without DBD.
	Two possible novel proteins, with and without DBD.


	
	pB@RFX8
	chr2:102091144-102091183,- 
	
	medial frontal gyrus (brain)
	ENST00000428343 (NM_001145664)
	
	ENSP00000401536 (NP_001139136) without DBD.


	
	pC@RFX8
	chr2:102091478-102091490,-
	Noise 
(TPM <1)
	heart 
	Novel, but not validated because TPM < 1
	
	-

	
	pD@RFX8
	chr2:102091590-102091601,- 
	
	breast 
	Novel (as pA@RFX8)
	
	

	
	pE@RFX8
	chr2:102091514-102091528,- 
	
	rectum, fetal
	Novel (as pC@RFX8)
	
	



Thirty TSS locations from eight human RFX genes and their respective tissue profile summaries are presented (cf. Materials and Methods). A given TSS location is considered as being expressed broadly if it is expressed at TPM > 5 in a large number and variety of tissues (n > 10). Conversely, a given TSS location is considered as being expressed specifically if it is expressed at TPM > 5 in a small number of tissues of the same organ (n < 10). The exceptions are: (i) pA@RFX4 displays high expression in many tissues (n > 10) but specifically in the brain and spinal cord; (ii) RFX8 TSS locations are either lowly expressed (TPM < 5) or at background noise levels (TPM < 1). The highest tissue is the tissue with the highest TPM value from adult or otherwise indicated as fetal. GI means gastrointestinal tract. A given TSS is indicated as novel when it does not overlap with or is not found within +/-50 bp of the start site (indicated as exon 1) of the protein-coding transcripts with complete open reading frame description in the Ensembl database (release 81 – July 2015). Ensembl protein ID, as well as Refseq transcript and protein IDs were derived from the indicated Ensembl transcript ID (Ensembl BioMart tool). For the primers used in experimental validations and for verified transcript sequences, see Tables S8 and S9, respectively. 


Table S2: Positions of functional domains encoded by human RFX transcripts
	Gene Name
	Transcript Name
	TSS Reference
	Transcript Length
	5'UTR
	5' UTR Length
	Protein Domains
	  3’ UTR
	3' UTR Length

	
	
	
	
	
	
	AD
	AD Length
	DBD
	DBD Length
	B
	B Length
	C
	C Length
	DIM
	DIM Length
	
	

	RFX1
	ENST00000254325 (RFX1-001)
	pA
	4392
	1-295
	295
	938-1423
	486
	1601-1831
	222
	2102-2215
	114
	2354-2464
	111
	2522-2974
	453
	3236-4392
	1157

	 
	pC@RFX1 transcript
	pC
	3850
	1-80
	80
	396-881
	486
	1068-1289
	222
	1560-1673
	114
	1812-1922
	111
	1980-2432
	453
	2694-3850
	1157

	RFX2
	ENST00000303657 (RFX2-002)
	pA
	4065
	1-222
	222
	340-663
	324
	820-1041
	222
	1312-1425
	114
	1570-1680
	111
	1738-2190
	453
	2395-4065
	1671

	RFX3
	ENST00000382004 (RFX3-006)
	pA
	9359
	1-364
	364
	476-757
	282
	914-1135
	222
	1406-1519
	114
	1667-1777
	111
	1835-2287
	453
	2615-9359
	6745

	 
	pC@RFX3 transcript
	pC
	9678
	1-683
	683
	795-1076
	282
	1233-1454
	222
	1725-1838
	114
	1986-2096
	111
	2154-2606
	453
	2934-9678
	6745

	 
	pE@RFX3 transcript
	pE
	9192
	1-197
	197
	309-590
	282
	747-968
	222
	1239-1352
	114
	1500-1610
	111
	1668-2120
	453
	2448-9192
	6745

	RFX4
	ENST00000392842 (RFX4-002)
	pA
	3983
	1-442
	442
	-
	-
	626-847
	222
	1028-1141
	114
	1217-1327
	111
	1385-1855
	471
	2651-3983
	1333

	 
	ENST00000229387 (RFX4-001)
	pB
	3378
	1-118
	118
	-
	-
	-
	-
	422-535
	114
	611-721
	111
	779-1249
	471
	2045-3378
	1334

	 
	ENST00000357881 (RFX4-003)
	pC
	2574
	1-149
	149
	-
	-
	360-581
	222
	762-875
	114
	951-1061
	111
	1119-1589
	471
	2385-2574
	190

	RFX5
	ENST00000290524 (RFX5-001)
	pA
	3623
	1-226
	226
	-
	-
	503-727
	225
	-
	-
	-
	-
	-
	-
	2078-3623
	1546

	 
	pC@RFX5 transcript
	pC
	3643
	1-246
	246
	-
	-
	523-747
	225
	-
	-
	-
	-
	-
	-
	2098-3643
	1546

	RFX6
	ENST00000332958 (RFX6-001)
	pA
	3506
	1-62
	62
	-
	-
	435-656
	222
	837-950
	114
	1026-1136
	111
	1194-1679
	486
	2850-3506
	657

	RFX7
	ENST00000559447 (RFX7-001)
	pB
	10483
	1-329
	329
	-
	-
	363-584
	222
	-
	-
	-
	-
	-
	-
	4422-10483
	6062

	 
	pA@RFX7 transcript
	pA
	10470
	1-316
	316
	-
	-
	350-571
	222
	-
	-
	-
	-
	-
	-
	4409-10470
	6062

	 
	pC@RFX7 transcript
	pC
	10372
	1-218
	218
	-
	-
	252-473
	222
	-
	-
	-
	-
	-
	-
	4311-10372
	6062

	RFX8
	ENST00000428343 (RFX8-001)
	pB
	1704
	1-138
	138
	-
	-
	-
	-
	307-405
	99
	481-591
	111
	649-1128
	480
	1561-1704
	144

	 
	pA@RFX8 with DBD transcript
	pA
	2315
	1-536
	536
	-
	-
	540-698
	159
	918-1016
	99
	1092-1202
	111
	1260-1739
	480
	2172-2315
	144

	 
	pA@RFX8 without DBD transcript
	pA
	2166
	1-540
	540
	-
	-
	-
	-
	769-867
	99
	943-1053
	111
	1111-1590
	480
	2023-2166
	144



The 5’ UTR, protein domain and 3’ UTR positions and lengths are given in accordance with the respective transcript in nucleotides. The transcript names refer to the Ensembl transcript IDs unless otherwise indicated.



Table S3: Experimentally proven, direct RFX target genes in humans from the literature
	FANTOM5 symbol
	Direct RFX 
target gene
	Gene description
	Reference

	ALMS1
	ALMS1
	Alstrom syndrome protein 1, centrosome and basal body associated protein
	Purvis et al, 2010

	CD70
	CD70
	CD70 molecule
	Zhao et al, 2010

	COL1A2
	COL1A2
	collagen type I alpha 2 chain
	Sengupta et al, 2002

	DCDC2
	DCDC2
	doublecortin domain containing 2
	Tammimies et al, 2016

	DYX1C1
	DYX1C1
	dyslexia susceptibility 1 candidate 1
	Tammimies et al, 2016

	FGF1
	FGF1 (1B promoter)
	fibroblast growth factor 1
	Hsu et al, 2010

	GPR56
	GPR56
	G protein-coupled receptor 56
	Bae et al, 2014

	HLA-B
	HLA-B
	major histocompatibility complex, class I, B
	Neerincx et al, 2012

	HLA-DRA
	HLA-DRA
	major histocompatibility complex, class II, DR alpha
	Reith et al, 1988

	IL5RA
	IL-5Rα
	interleukin 5 receptor subunit alpha
	Iwama et al, 1999

	INS
	INS
	insulin
	Chandra et al, 2014

	ITGAL
	CD11a
	integrin subunit alpha L
	Zhao et al, 2010

	KIAA0319
	KIAA0319
	neuronal migration, dyslexia-associated protein
	Tammimies et al, 2016

	KIF3A
	KIF3A
	kinesin family member 3A
	Kang et al, 2015

	MAP1A
	MAP1A
	microtubule associated protein 1A
	Nakayama et al, 2003

	MYC
	c-myc
	v-myc avian myelocytomatosis viral oncogene homolog
	Chen et al, 2000

	PADI1
	PADI1
	peptidyl arginine deiminase 1
	Adoue et al, 2008

	PTPN6
	SHP1
	protein tyrosine phosphatase, non-receptor type 6
	Amin et al, 2011

	RFX1
	RFX1
	regulatory factor X1
	Lubelsky et al, 2005

	TGFB2
	TGFβ2
	transforming growth factor beta 2
	Feng and Zuo, 2012

	TMEM138
	TMEM138
	transmembrane protein 138
	Lee et al, 2012

	TMEM216
	TMEM216
	transmembrane protein 216
	Lee et al, 2012



Direct target genes of human RFX TFs were considered as being confirmed when a biochemical interaction between RFX TF and the respective X-box promoter motif has been shown experimentally or when X-box function was demonstrated by mutation analysis.



	JASPAR ID
	JASPAR Name
	JASPAR Evidence
	Own Description
	JASPAR Sequence Logo and Frequency Matrix

	MA0600.1
	RFX2
	ChiP-seq
	The full X-box motif consisting of two imperfect inverted repeats, or half sites, of 6 nt each that are joined by a 2 nt spacer (AT).
	
A  [ 373   62  192  431   34    1 1567  164  581  193  214 2095 2312    0  760  588  406  585  620 ]
C  [ 141  184  736  317 1936 2162  432  222    0    5 1932    8    0 2294  784  403  831  630  668 ]
G  [1716  317   64  910  121    7   41   94 1765 2146    0  170   28    0  539 1178  733  761  678 ]
[image: ]T  [ 116 1783 1354  688  255  176  306 1866    0    2  200   73    6   52  263  177  376  370  380 ]




















	MA0510.1
	RFX5
	ChiP-seq
	The 3’ half site of the X-box.
	
A  [ 343  595    6  181 1189    0 1844  245    0 3057 3692    0 2084  956  871 ]
C  [1572  796 1870 3687 2171  832    1    0 2815  497  176 3868  782  361 1388 ]
G  [ 561  862 1283    0   61    0 2023 3514  408  314    0    0    0 2184 1239 ]
[image: ]T  [1392 1615  709    0  447 3036    0  109  645    0    0    0 1002  367  370 ]








Table S4: Human X-box motifs selected from the JASPAR database
Source: http://jaspar.genereg.net/


Table S5: Experimentally validated human X-box motif sequences in promoter regions that were captured by the scanning criteria
	Direct RFX 
target gene
	Validated X-box motif sequence 
	X-box position to the TSS
	JASPAR profile

	MYC
(c-myc)
	   GTAGTT AT GGTAAC TGGGG
	+522
	MA0600.1 (RFX2)

	FGF1
	   GTTTCC CT GGCAAC TCAGG
	-447
	MA0600.1 (RFX2)

	COL1A2
	   AGCACC AC GGCAGC AGGAG
	+8
	MA0600.1 (RFX2)

	ALMS1
	   GTCCCT    AGCAAC GCG
GC GTCCCT    AGCAAC GCGCG
	-90
-92
	MA0510.1 (RFX5)
MA0600.1 (RFX2)

	CD70
	     CATC CT GGCAAC TGC
   TGCATC CT GGCAAC TGCCT
	-100
-102
	MA0510.1 (RFX5)
MA0600.1 (RFX2)

	IL5RA
(IL-5Rα)
	 G TTGCCT A  GGAGAC AGAGG
	-424
	MA0600.1 (RFX2)

	MAP1A
	5’
	   GTTTCC AT GGAGAC CGAGG
   GTCTCC AT GGAAAC ACCCG
	+38 (1)
+33 (-1)
	MA0600.1 (RFX2)
MA0600.1 (RFX2)

	
	3’
	   GTTGCC AT GGAGAC AACTC
   GTCTCC AT GGCAAC GCCGT
	+80 (1)
+75 (-1)
	MA0600.1 (RFX2)
MA0600.1 (RFX2)

	HLA-DRA
	   CTTCCC CT AGCAAC AGATG
	-92
	MA0600.1 (RFX2)

	X-box sequence logo
	
[image: http://weblogo.berkeley.edu/cache/fileo1vw3d.png]



Sequences shown in bold fit to the X-box consensus motif GTNRC(C/N) – N0–3 – RGYAAC as described by Emery et al. (1996). The X-box position is on the coding strand, except for MAP1A with X-boxes on both coding (1) and non-coding (-1) strands. The X-box sequences shown in this Table were captured using the scanning criteria of JASPAR 80% threshold and independently with the MEME FIMO motif scan tool (Grant et al, 2011) with a p-value < 0.0001 using both JASPAR motifs (cf. Table S4) as queries. The sequence logo from the X-box motifs shown in this Table was made by WebLogo Version 2.8.2 (Crooks et al, 2004).



Table S6: Experimentally validated human X-box motif sequences that were either in distal regions or that were not captured by the scanning criteria
	Direct RFX 
target gene
	Validated X-box motif sequence
	X-box position as indicated in the literature

	PADI1
	   TTGA GTTCCT    GAGGAC CCA 
	Long range1

	PTPN62
(SHP1)
	            CT    GTTGCC CA
            CT    GCCGCC CA
	-706 to -676 of promoter

	TGFB2
	        GTGGTC TA AGTAAC
	-113 to -100 of TSS

	ITGAL
(CD11a)
	        CAGCCT    GTTGCC TCTGTGAGA 
	-55 to -37 of TSS

	TMEM216
	      G AAGCCA    GCTAAC        (RE1)
        GTTACC    AACCAC        (RE2)
	Intergenic region3

	TMEM138
	
	

	HLA-B4
	             C CA GGATAC TCG
	MHC I promoter

	RFX15
(distal)
	                  CAGTTG CC     
      (rev-compl) GGCAAC TG     
	Within -355 to +1 of the TSS

	RFX1
(proximal)
	                  GGCAAC GC
	

	
X-box sequence logo
	[image: http://weblogo.berkeley.edu/cache/fileYIZFtG.png]



Sequences shown in bold fit to the X-box consensus motif GTNRC(C/N) – N0–3 – RGYAAC as described by Emery et al. (1996). The X-box sequences shown in this Table, if they are stated to be in the promoter region, were not captured using the scanning criteria of JASPAR 80% threshold and independently with the MEME FIMO motif scan tool (Grant et al, 2011) with a p-value < 0.0001 using both JASPAR motifs (cf. Table S4) as queries. The sequence logo from the X-box motifs shown in this Table was made by WebLogo Version 2.8.2 (Crooks et al, 2004).
1. The authors indicate the X-box motif as an MIBP1/RFX1 binding site, located approximately 38 kb upstream of the gene.
2. The authors used TT (grey shaded letters) instead of CC in the reference genome, which may be due to common SNPs. The X-box is approximately 5.5 kb upstream of the TSS.
3. Two regulatory elements (RE1 and RE2), which contain the X-box motifs, are found in the intergenic region between TMEM216 (downstream) and TMEM138 (upstream). The identified X-box motifs locate at a 10-15 kb distance from these genes.
4. The authors indicate the X-box motif as the X1 element in the HLA class I B gene promoter.
5. The reverse complement sequence was the one that fit the X-box consensus motif.


Table S7: RFX correlated enhancers within +/- 500 kb of RFX TSS locations
	RFX gene
	RFX TSS
	RFX correlated enhancer
	correlation

	p-value
	FDR

	RFX2
	pA@RFX2
	chr19:6063576-6063994
	0.147954067
	9.44E-06
	0.000886461

	
	pA@RFX2
	chr19:6071128-6071397
	0.154597629
	3.64E-06
	0.000379891

	
	pA@RFX2
	chr19:6108978-6109271
	0.135315057
	5.18E-05
	0.003738885

	
	pA@RFX2
	chr19:6111447-6111675
	0.142178616
	2.09E-05
	0.00163668

	RFX4
	pB@RFX4
	chr12:106664099-106664223
	0.1821097
	4.55E-08
	6.11E-06

	
	pB@RFX4
	chr12:107363542-107363991
	0.192071672
	7.81E-09
	3.66E-06

	
	pB@RFX4
	chr12:107396424-107396642
	0.185696996
	2.44E-08
	5.73E-06

	
	pB@RFX4
	chr12:107494078-107494256
	0.182332225
	4.38E-08
	6.11E-06

	RFX7
	pC@RFX7
	chr15:57016270-57016644
	0.194337655
	5.16E-09
	3.66E-06

	
	pD@RFX7
	chr15:56063154-56063228
	0.182701878
	4.11E-08
	6.11E-06

	
	pD@RFX7
	chr15:56127522-56127639
	0.188505108
	1.48E-08
	4.64E-06

	
	pD@RFX7
	chr15:56162319-56162688
	0.164444751
	8.23E-07
	9.66E-05

	RFX8
	pD@RFX8
	chr2:102399741-102400097
	0.146885326
	1.10E-05
	0.000935819



These 13 candidate RFX enhancers were located within -500 kb to +500 kb of RFX TSS locations as extracted from Andersson et al (2014) and whose expressions were significantly correlated (Spearman correlation with multiple testing correction, False Discovery Rate < 0.05) with the RFX TSS locations based on FANTOM5 CAGE expression values (TPM) in 889 biological samples.
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Table S8: Primer sequences for novel RFX transcripts validation

	RFX transcript
	Primers (5’3’)

	pC@RFX1
	F, CACCGAGCGAGAGAGAAGTCTG
R, CTGAGTAGGAACGCCGGTCT

	pC@RFX3
	F, GCCATAGCTCGTTTCTTCAC
R, CAGTATCGCTTCCTTCCACA

	pE@RFX3
	F, TGTGAACTTCTGCTTCCACTAC
R, CTTCCACATACTGCACCTGAG

	pC@RFX5
	F, GTCGTGGCGAGATTAAGTAATG
R, CCTCTACTTTGTTCTGCACGG

	pA@RFX7
	F, TGGGGAGTGGCGTGGAG
R, CATGCATTTGTTGTGCCCGA

	pC@RFX7
	F, CGCCATGCCTCTCCCG
R, CTCCTGGCAAAGGGGATTGT

	pA@RFX8
	F, AGGAAGTGAACTTGGAGATGG
R, CCACAGGTCTCCACGTAAATC

	RFX8 DBD
	F, GCATTTGCGAAGAGTGCAGC
R, GCAGTATTCGTCAGCAAGGAAG





Table S9: Verified novel RFX transcript sequences

	RFX transcript
	Verified transcript sequence
	cDNA source (TPM)
	cDNA evidence (#clones)

	pC@RFX1
	CACCGAGCGAGAGAGAAGTCTGGAGCGGAGTCTTCCTTTCTCGCCTTTTTAATTTGAAGGTGCCATGCGGGCCAGCGAGACAGTGTCGGAGGCCAGCCCCGGCTCCACCGCCAGCCAGACCGGCGTTCCTACTCAG

	Testis
(19.36)
	1

	pC@RFX3
	GCCATAGCTCGTTTCTTCACAAAGTGCCTGGAATCACCCTCGCCACCCCCTCCCCCGGGTTAGCCGTTACTCTCTCGTGGCTCCGGGACGTCTCTGTACAAAGCTGGCTGCTGGGACAGGCAGCCCTCGTTTCACAGATAGTACCCCTCGCACCACGACTCCTGGGCCTCGCCAGCGCGTGTAGTAACGTCCCTCCGAGAGGACTCTTGGTGACCTCAGCCCCAGCCAAGCATAGGCGCACCTCTTCGGAGTCCTGCGGTGGAATCCCGGCCTCGTGCCCCGTCACCCCGCCGCCCCGCCACCCCACCCGGGTTTGGGGGCCGTCAGTCACAGCGCTGCGCCCTCCCCTTCCGGCGGCTTGGCCGGGCCCGCCTCCTCCCCTCTTCCCTCCCCCACCCCTCCCCGTGCGAGTGTCTCCCTCTCCCTCTCGCTCTCTCTCTCTCTCCCTCTCTCTCTCTCTTTTGTGAGTTATAGCAACCGTTGCCTTGTGAATCgAGCGCCATAGTCACCGTAGTCCTGGCGACTGTcACCCATCAACAACAACTACTCCTCaCCTCCTCCTCCTCCTCTTCCTCCTtCCTCCTCCCCACtACCACCATCTCCATCACCCACCAACAACACCACAATAATCCACAGCCAAGAGACCATCATGCAGACATCAGAGACTGGGTCGGACACAGGCTCGACAGTGACCTTACAAACATCTGTGGCTAGTCAAGCAGCAGTGCCTACGCAGGTGGTACAGCAAGTACCAGTACAACAACAGGTgCAGCAGGTACAGACTGTGCAGCAGGTACAACATGTCTATCCCGCTCAGGTGCAGTATGTGGAAGGAAGCGATACTG

	Whole brain1 
(89.37)
	4

	pE@RFX3
	TGTGAACTTCTGCTTCCACTACAAACAGTACTTTAAAGACAGGCCTTCCACTGCCATTCAGAAAGCAGCCATGGAGGATACTCTAGTTTCTTTGGGAAGATAAACACTCAATCTGCTAGTTAAGAGACAAAGCTCAAGAGAAATAAGCTGAAGCTGTAACCTCCATTTCAAACTTGTGGTTCTGCAGACCATCATGCAGACATCAGAGACTGGGTCGGACACAGGCTCGACAGTGACCTTACAAACATCTGTGGCTAGTCAAGCAGCAGTGCCTACGCAGGTGGTACAGCAAGTACCAGTACAACAACAGGTACAGCAGGTACAGACTGTGCAGCAGGTACAACATGTCTATCCCGCTCAGGTGCAGTATGTGGAAG

	Testis 
(19.91)
	2

	pC@RFX5


	GTCGTGGCGAGATTAAGTAATGAGAACTTGGGCCCAGTcTTTTTTCCAAGCCTAGAAGGGCAGAATATGTTCGTATCCTTTCTGACCTCCCAGGCATATGCAATGTTTTCCAGATTTAGGAGACTTCAGAAAGGTGGGGCAGATAGAATGGAGATGGCAAAGATCTCTTTGGGCATATATGGGCCTGGCGAAGTAATGGAATAATTTCTAATTTTCGGAGAAGCCCTCATGCCGGGATGGCAGAAGATGAGCCTGATGCTAAGAGCCCCAAGACTGGGGGAAGGGCCCCCCCAGGTGGTGCTGAGGCTGGGGAACCTACCACCCTTCTTCAGAGGCTCCGAGGTACCATTTCCAAGGCCGTGCAGAACAAAGTAGAGG

	Whole brain1 
(27.08)
 
	1

	pA@RFX7
	TGGGGAGTGGCGTGGAGCGATGGCAGAGGAACAACAACAGCCGCCACCACAGCAGCCTGATGCCCATCAGCAGCTTCCCCCCAGCGCCCCCAACTCGGGGGTGGCCCTGCCAGCCCTTGTGCCCGGGCTGCCAGGGACAGAGGCCAGCGCGCTGCAACACAAGATCAAGAACTCCATCTGCAAAACTGTACAATCTAAAGTGGACTGCATTTTGCAAGAAGTTGAGAAGTTTACAGACCTAGAGAAACTCTACCTCTACCTTCAGCTGCCTTCTGGTCTCAGCAATGGAGAGAAAAGTGATCAGAATGCCATGTCATCTAGTCGGGCACAACAAATGCATG

	Whole brain1 
(290.52)
	2

	pC@RFX7
	CGCCATGCCTCTCCCGCGGTGAAGCGCCCCGGCCGTGAGGAGCCGCTGGTCTCCCCGGTGATGTTCCCCAGGCGGCAGGCGAAAGCGACTCACTCGAGCCCTGGGCGATGGCAGAGGAACAACAgCAGCtCACCACctaatggtgactcaatcaataaagaccctaaattatgcactaaaagcccaagaaaacgactgtcttctacattgcaagagacccaggtgcctcctgtaaagaaaccaattgtggaacagctttcagcagctaccatagaagggcagaaacaaggcagtgttaagaaggaccaaaaggttccacattcagggaaaacagaaggttcaacagcaggtgctcagattcctagcaaggtatcagtaaATGTCATCTAGTCGGGCACAACAAATGCATGCCTTTTCCTGGATTCGGAATACCCTAGAGGAACATCCGGAGACTTCACTGCCCAAACAGGAAGTCTATGAcGAGTACAAGAGCTATTGTGACAATCTTGGTTACCATCCATTAAGTGCTGCTGATTTTGGAAAGATCATGAAAAACGTCTTTCCAAACATGAAGGCACGTCGTTTGGGCACAAGAGGgCAAATCTAAATATTGCTACAGTGGAaTAAGAAAAAAAGCTTTTGTTCATATGCCAACACTGCCCAACCTTGACTTTCACAAAACTGGAGATGGGTTGGAAGGAGCTGAACCTTCTGGGCAGCTTCAAAATATTGATGAAGAAGTTATCTCTTCTGCTTGCCGTCTTGTGTGTGAGTGGGCCCAGAAAGTGTTAAGCCAACCATTTGACACCGTCTTGGAATTAGCCCGCTTCCTTGTAAAAAGTCACTATATAGGCACCAAGTCAATGGCAGCTCTAACTGTAATGGCAGCAGCACCAGCAGGAATGAAAGGAATTACCCAGCCTTCTGCTTTTATACCTACAGCTGAAAGTAATTCCTTTCAGCCTCAGGTGAAGACTTTGCCATCTCCAATTGATGCTAAACAGCAGTTGCAACGGAAAATCCAGAAGAAGCAGCAAGAtCAGAAACTACAATCCCCTTTGCCAGGAG

	Whole brain1
(159.9)
	2 

Repeat regions between the TSS and the ATG were difficult to sequence.


	pA@RFX8


	AGGAAGTGAACTTGGAGATGGCCAGCAGCTCCATGTCACACAGCAATGACACTGACATAAATGGCTCTTGAGAGCAAGGACTGGCAGGACCTGGCTACAGATATGGGGACTCACGTTGAGGTGGCACTGCTCACCTGGAGCAGCACACTGGAGTCACCTGGGACCAGCCTCCTAGAAGTCCAGATGCGCCCGCCTGCCAGAGAGCTCCGAGATTTTTCAAAACTCCTAGAGACAGTGGTTTTCAGCAACGGCGGGCACATTAGCATCACCCGGGACCCTGAAAAAGCCGGTTGGCCCAGGCGGCCCTCGCCCAGACCAATTCATCAGAACCTCTTGGGGTGGGGTGGGGCGGGGCTGGGATGGGGAGCGGCAGCCGGGGTATCAATATTTTTGAAAACTGCCTGAATAACTCCAACGCTCAAGCAAGTCAAGGACACCCACGGACTCAACACCGCGACCAGATTGGAAAAGGTGTTGGTCGACAACTTCTGCATTTGCGAAGAGTGCAGCGTCCCTCGCTGTCTCATGTATGAGATTTACGTGGAGACCTGTGG      (in bold italic is pB@RFX8)

	Whole brain1 
(4.33)
	2



	RFX8 DBD (chr2:102067115-102083307,-)




































	Out of 107 white colonies selected by PCR, 16 were chosen for sequencing based on colony PCR band sizes, which were larger than the ones of an empty vector.

Four DBD transcript variants were found. 
Variants 1-3 would lead to downstream B, C, DIM domains translation.
Variant 1 corresponds to ENST00000428343 transcript that lacks the DBD.
Variant 2 would lead to downstream B, C, DIM domains translation when the alternative in-frame +1 ATG is used.
Variant 4 would lead to a premature STOP codon for all the possible frames after the DBD translation.

>RFX8 DBD variant 1
GCATTTGCGAAGAGTGCAGCGTCCCTCGCTGTCTCATGTATGAGATTTACGTGGAGACCTGTGGGCAAAACACTGAGAACCAAGTCAACCCGGCCACCTTTGGGAAGTGTGAAGATCATTCACCGATGAAGACAGACCCAGTTGGATCCCCTTTGTCTGAATTCAGGAGATGTCCATTTCTGGAGCAAGAACtGGCAAAGAAATACTCCTGTAATATGATGGCCTTCCTTGCTGACGAATACTGC

>RFX8 DBD variant 2
GCATTTGCGAAGAGTGCAGCGTCCCTCGCTGTCTCATGTATGAGATTTACGTGGAGACCTGTGGGCAAAACACTGAGAACCAAGTCAACCCGGCCACCTTTGGGAAGTGGAGATGCCATTGCCTTTGAAAAATCTACTAATTATAACAGCATTATCCAACAAGAAGCAACATGTGAAGATCATTCACCGATGAAGACAGACCCAGTTGGATCCCCTTTGTCTGAATTCAGGAGATGTCCATTTCTGGAGCAAGAACAGGCAAAGAAATACTCCTGTAATATGATGGCCTTCCTTGCTGACGAATACTGC

>RFX8 DBD variant 3
GCATTTGCGAAGAGTGCAGCGTCCCTCGCTGTCTCATGTATGAGATTTACGTGGAGACCTGTGGGCAAAACACTGAGAACCAAGTCAACCCGGCCACCTTTGGGAAGCTTGTGAGATTGGTTTTTCCaGACCTTGGCACCCGGtGGCTGGGCACTAGAGGAAGTGCCAGGTATCATTATGATGGAATCTGTATCAAGAAAAGCTCTTTCTTCTATGCCCAGTATTGCTgCCTGATAGGTGAAAAAAGGTATCACAGTGGAGATGCCATTGCCTTTGAAAAATCTACTAATTATAACAGCATTATCCAACAAGAAGCAACATGTGAAGATCATTCACCGATGAAGACAGACCCAGTTGGATCCCCTTTGTCTGAATTCAGGAGATGTCCATTTCTGGAGCAAGAACtGGCAAAGAAATACTCCTGTAATATGATGGCCTTCCTTGCTGACGAATACTGC

>RFX8 DBD variant 4
GCATTTGCGAAGAGTGCAGCGTCCCTCGCTGTCTCATGTATGAGATTTACGTGGAGACCTGTGGGCAAAACACTGAGAACCAAGTCAACCCGGCCACCTTTGGGAAGCTTGTGAGATTGGTTTTTCCGGACCTTGGCACCCGGAGGCTGGGCACTAGAGGAAGTGCCAGGTATCATTATGATGGAATCTGTATCAAGAAAAGCTCTTTCTTCTATGCCCAGTATTGCTgCCTGATAGGTGAAAAAGGTATCACAGATGGCCTTCCTTGCTGACGAATACTGC

Combining pA@RFX8 with two RFX8 DBD variants with the most number of cDNA clone evidence.
(The TSS is assumed to be pA@RFX8)

>pA@RFX8 without DBD transcript (pA@RFX8 to ATG + RFX8 DBD variant 2)
AGGAAGTGAACTTGGAGATGGCCAGCAGCTCCATGTCACACAGCAATGACACTGACATAAATGGCTCTTGAGAGCAAGGACTGGCAGGACCTGGCTACAGATATGGGGACTCACGTTGAGGTGGCACTGCTCACCTGGAGCAGCACACTGGAGTCACCTGGGACCAGCCTCCTAGAAGTCCAGATGCGCCCGCCTGCCAGAGAGCTCCGAGATTTTTCAAAACTCCTAGAGACAGTGGTTTTCAGCAACGGCGGGCACATTAGCATCACCCGGGACCCTGAAAAAGCCGGTTGGCCCAGGCGGCCCTCGCCCAGACCAATTCATCAGAACCTCTTGGGGTGGGGTGGGGCGGGGCTGGGATGGGGAGCGGCAGCCGGGGTATCAATATTTTTGAAAACTGCCTGAATAACTCCAACGCTCAAGCAAGTCAAGGACACCCACGGACTCAACACCGCGACCAGATTGGAAAAGGTGTTGGTCGACAACTTCTGCATTTGCGAAGAGTGCAGCGTCCCTCGCTGTCTCATGTATGAGATTTACGTGGAGACCTGTGGGCAAAACACTGAGAACCAAGTCAACCCGGCCACCTTTGGGAAGTGGAGATGCCATTGCCTTTGAAAAATCTACTAATTATAACAGCATTATCCAACAAGAAGCAACATGTGAAGATCATTCACCGATGAAGACAGACCCAGTTGGATCCCCTTTGTCTGAATTCAGGAGATGTCCATTTCTGGAGCAAGAACAGGCAAAGAAATACTCCTGTAATATGATGGCCTTCCTTGCTGACGAATACTGC

>pA@RFX8 with DBD transcript (pA@RFX8 to ATG + RFX8 DBD variant 3)
AGGAAGTGAACTTGGAGATGGCCAGCAGCTCCATGTCACACAGCAATGACACTGACATAAATGGCTCTTGAGAGCAAGGACTGGCAGGACCTGGCTACAGATATGGGGACTCACGTTGAGGTGGCACTGCTCACCTGGAGCAGCACACTGGAGTCACCTGGGACCAGCCTCCTAGAAGTCCAGATGCGCCCGCCTGCCAGAGAGCTCCGAGATTTTTCAAAACTCCTAGAGACAGTGGTTTTCAGCAACGGCGGGCACATTAGCATCACCCGGGACCCTGAAAAAGCCGGTTGGCCCAGGCGGCCCTCGCCCAGACCAATTCATCAGAACCTCTTGGGGTGGGGTGGGGCGGGGCTGGGATGGGGAGCGGCAGCCGGGGTATCAATATTTTTGAAAACTGCCTGAATAACTCCAACGCTCAAGCAAGTCAAGGACACCCACGGACTCAACACCGCGACCAGATTGGAAAAGGTGTTGGTCGACAACTTCTGCATTTGCGAAGAGTGCAGCGTCCCTCGCTGTCTCATGTATGAGATTTACGTGGAGACCTGTGGGCAAAACACTGAGAACCAAGTCAACCCGGCCACCTTTGGGAAGCTTGTGAGATTGGTTTTTCCaGACCTTGGCACCCGGtGGCTGGGCACTAGAGGAAGTGCCAGGTATCATTATGATGGAATCTGTATCAAGAAAAGCTCTTTCTTCTATGCCCAGTATTGCTgCCTGATAGGTGAAAAAAGGTATCACAGTGGAGATGCCATTGCCTTTGAAAAATCTACTAATTATAACAGCATTATCCAACAAGAAGCAACATGTGAAGATCATTCACCGATGAAGACAGACCCAGTTGGATCCCCTTTGTCTGAATTCAGGAGATGTCCATTTCTGGAGCAAGAACtGGCAAAGAAATACTCCTGTAATATGATGGCCTTCCTTGCTGACGAATACTGC

	Whole brain1,2 
(4.33, 
as pA@RFX8)
	









1 out of 16






3 out of 16






4 out of 16









1 out of 16



cDNA source: cDNA synthesis from Clontech Human Total RNAs: (i) Testis (Cat. No. 636533, Lot No. 1012048A, normal, pooled from 39 Caucasians, age: 14-64; sudden death); (ii) Whole brain1 (Cat. No. 636530, Lot No. 5080281, normal, from 43-yr-old Caucasian, male, sudden death) and (iii) Whole brain2 (Cat. No. 636530, Lot No. 1402002, normal, pooled from 4 males Asian, age: 21-29, cause of death N/A). TPM (tags per million) is the arbitrary unit for detection of expression as defined by FANTOM5 (FANTOM Consortium et al, 2014). We consider TPM < 5 to be lowly expressed and TPM < 1 to be background noise.

Verified transcript sequences: Underlined are the forward and reverse primers. Orange text denotes TSS sequences that were verified by the forward primer, respectively. Lower case lettering indicates discrepancies between what was verified by Sanger sequencing and cDNA sequences as identified by UCSC Genome Browser (GRCh37/hg19) BLAT tool. The reference start ATGs are shaded in green. The alternative start ATGs are shaded in yellow. For long cDNA products, overlapping verified sequences are shaded in grey. DBD exon regions for RFX8 are shaded in red.



Table S10: siRNA sequences for candidate RFX regulators 

Sequences of SP2, ESR1 and scrambled (Scr) control siRNA molecules used in siRNA knockdown validation of candidate human RFX regulators. siRNAs were obtained from Eurofins Genomics: https://www.eurofinsgenomics.eu/.

	siRNA
	Sense sequence 5’ 3’
(dTdT 3’ not shown)
	Optimal final concentration
	%GC
	Reference

	SP2
	1)CGCUGUCUAAGACUAACAA
2)UGCAGACCAUCAACAUCAA
	Mix 20nM 
(10nM each)
	42.1
42.1
	1) Zhao et al, 2014
2) Eurofins Genomics

	ESR1
	1)UCAUCGCAUUCCUUGCAAA
2)GUAUUCAAGGACAUAACGA
3)GAUUGGCCAGUACCAAUGA
	Mix 90nM 
(30nM each)
	42.1
36.8
47.4
	1) Hosey et al, 2007
2) Eurofins Genomics
3) Eurofins Genomics

	Scr
	AGGUAGUGUAAUCGCCUUG
	20nM for SP2
90nM for ESR1
	47.4
	Eurofins Genomics




	Type
	Gene
	Primer sequences (5’3’)
	Reference for sequence
	Amplification efficiency (E)

	siRNA site
	SP2
	F, CCCTCCCAGAACTTTCAGATC
R, GCTGCTACAGGTGGTGTTAG
	Own design
	2.117576

	siRNA site
	ESR1
	F, ATCCTACCAGACCCTTCAGTG
R, GCCAGACGAGACCAATCATC
	Ansems et al, 2015
	2.34697

	Target
	RFX1
	F, AGAAGCAGTACGTGACGGAG
R, GCTGAACCACCTGAGTAGGAA
	Own design
	2.657347

	Target
	RFX2
	F, CGCCGTCTACACCAATGGAG
R, CTCGAAGTAAGAAGCCGTGCTG
	Own design
	1.964125 

	Target
	RFX3
	F, TGGCGATTGAGACGCTGCAAA
R, TGGGAAGGCTCACTCCTTCTGCT
	Own design
	2.009233

	Target
	RFX5
	F, GGCCGTGCAGAACAAAGTAG
R, CTCCTCATTGCTCAGTGTACTTG
	Own design
	2.04346

	Target
	RFX7
	F, TGTGGCAGCTGTCCCTAGTCCC
R, TGAGGGGAAGAACTTTGCCGTCAG
	Own design
	2.033581

	Reference gene
	HPRT1
	F, TCAGGCAGTATAATCCAAAGATGGT
R, AGTCTGGCTTATATCCAACACTTCG
	Timper et al, 2011
	2.031804

	Reference gene
	HSPCB
	F, AAGAGAGCAAGGCAAAGTTTGAG
R, TGGTCACAATGCAGCAAGGT
	Fu et al, 2010
	2.080983


Table S11: qPCR primer sequences and amplification efficiencies for validation of candidate RFX regulators

The qPCR primers used to measure mRNA expression levels after siRNA knockdown validation of candidate human RFX regulators. Primer pairs were designed to capture all the known transcript isoforms. Amplification efficiencies were determined by standard curve quantification with 4 serial dilutions (1ug, 500ng, 250ng, 125ng) in technical duplicates, using as template cDNA from MCF7 cells not treated with any type of siRNA.



Figure S1: Human RFX1-8 DBD protein sequence alignment

[image: C:\Users\desu\Documents\Debora\KI JKE PSW - 2013.2018 PhD\RFX Project\Human RFX deCODE collaboration\T-coffee and PRALINE Protein Alignment\Human.DBD.paint.png]

The multiple protein sequence alignment of the DNA binding domain (DBD) of human RFX1-8 by PRALINE tool with BLOSUM62 matrix (Simossis and Heringa, 2005: http://www.ibi.vu.nl/programs/pralinewww/). The nine DBD amino acid residues making direct or water-mediated DNA contacts (indicated by +) were determined by Gajiwala et al (2000).
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