ADDITIONAL FILE 1
Title: Concomitant heterochromatinisation and down-regulation of gene expression unveils epigenetic silencing of RELB in an aggressive subset of chronic lymphocytic leukemia in males
Description of additional data file : Additional data contain two supplemental figures and two tables with their legends. Figure S1 shows the hierarchical cluster analysis of genes differentially expressed in resistant and sensitive CLL cell samples according to gender. Supplemental figure 2 shows a comparison data of microarrays and RT-QPCR methods. NF-B target genes’ expression profile in CLL samples was shown in Table S1. The analysis of transcription factor bindings in RELB chromosomal regions based on ChIP-QPCR data analysis is presented in Table S2.  Reference list include bibliography cited in this additional section.
Figure S1.  Genes that are differentially expressed in resistant and sensitive CLL cells according to patient gender. Hierarchical cluster analysis is shown for the samples from CLL male (a), female (b) and healthy donors (c). The significant genes were selected if they showed ≥2 fold (FC) enrichment between the resistant (R) and sensitive (S) CLL samples. On this basis, the majority (98%) of genes were down-regulated in resistant male samples whereas in female samples the same proportion of genes was up- and down-regulated (59% vs. 41%). Similarly, among healthy donors (c), about the same proportions of genes were up- and down-regulated.
Color bar of hierarchical cluster (top) shows the level of expression between the two groups, where green indicates decreased expression (0) and red indicates increased expression (15). For CLL male samples, the FC between R and S samples ranged from 2 to 100; about 40% of genes exhibited a FC > 4.
Figure S2. Comparisons of results from microarrays and real-time quantitative PCR (RT-QPCR) 

Red and green colors represent up- and down- regulated genes respectively in each CLL subset (R, resistant; S, sensitive; M, males; F, females; n=12) compared to their healthy counterparts (n=6). Color brightness correlates with the degree of expression as shown at the bottom of the image. Gene names appear on the right-hand side of the image from microarrays and RT-QPCR (starred). Ratio averages of relative gene expressions detected by microarrays and RT-QPCR are given on the right side.
Table 1S. NF-B target genes’ expression profile in male- and female-derived CLL cells 
This table contains a selection of significant Rel/NF-B target genes (including list of known regulators of apoptosis. transcription factors and their modulators) that is derived from the survey paper Activators and target genes of Rel/NF-B transcription factors [1]. The Rel/NF-B transcription factors website of TD Gilmore (http://people.bu.edu/gilmore/nf-kb/index.html) and additional search with PubMed. Human genes with checked binding sites (with a strong experimental evidence of Rel/NF-B direct control such as chromatin immunoprecipitation or promoter transactivation) have been distinguished from putative human genes.
For each entry the following information is available: the PubMed Identifier (PMID) of the associated bibliographical resource;
the RefSeq Identifier; the upstream sequence from -10 000 to +1000 relatively to the Translation Start Site. Sequences are retrieved from UCSC genome browser; The location of the binding site(s) and the corresponding sequence; the fold change for resistant males (RM) vs. sensitive males (SM) and resistant females (RF) vs. sensitive females (SF); *p>0.05; n.d. not determined.

Table S2.  In silico analysis of transcription factors binding in RELB chromosomal regions analyzed by ChIP-QPCR.

Legend

Matrix similarity, The matrix similarity is calculated as described [2]. A perfect match to the matrix gets a score of 1.00 (each sequence position corresponds to the highest conserved nucleotide at that position in the matrix), a "good" match to the matrix usually has a similarity of >0.80. Mismatches in highly conserved positions of the matrix decrease the matrix similarity more than mismatches in less conserved regions.

Description, Further information for a matrix or matrix family.

Matrix name, The MatInspector matrices have an identifier that indicates one of the following groups vertebrates (V$), general core promoter elements (O$) followed by an acronym for the factor the matrix refers to, and a consecutive number discriminating between different matrices for the same factor. Thus, V$OCT1.02 indicates the second matrix for vertebral Oct-1 factor.

Family, Each matrix belongs to a so-called matrix family, where functionally similar matrices are grouped together, and eliminating redundant matches. Here is the name of the transcriptional factor

Core, The core sequence of a matrix is defined as the (usually 4) highest conserved, consecutive positions of the matrix.

Ci-vector, The Ci-vector (consensus index vector) for the matrix represents the degree of conservation of each position within the matrix. The maximum Ci-value of 100 is reached by a position with total conservation of one nucleotide, whereas the minimum value of 0 only occurs at a position with equal distribution of all four nucleotides and gaps.

Op, Optimized matrix threshold: This matrix similarity is the optimized value defined in a way that a minimum number of matches is found in non-regulatory test sequences (i.e. with this matrix similarity the number of false positive matches is minimized).
Position, is the chromosomal position

+152-210 - corresponds to the amplicon size of 74 pb

+693 à 814 – corresponds to the amplicon size of 121pb

+952-1010 - corresponds to the amplicon size of 58pb
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Figure S2 
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Table S1. NF-B target genes’ expression profile in male- and female-derived CLL cells 
	PubMed ID
	Name
	Description
	OMIM
	Promoter
	Site location
	Site sequence
	RM vs. SM 
	RF vs. SF

	Human genes with checked binding sites
	
	
	
	
	
	
	
	

	12835724, 10733571
	BCL2
	B-cell CLL/lymphoma 2
	151430
	NM_000657
	-180 (or -28)
	GGGAAACACC
	0.452*
	invariant

	10049353
	BCL2A1
	BCL2-related protein A1
	601056
	NM_004049
	-833/-823
	GGGGATTTACC
	invariant
	3.148

	12226754
	BCL2L1
	BCL2-like 1
	600039
	NM_001191
	-341/-350 -357/-366 -59/-84
	GTGACTTTCC, GGGGACTGCC, GGGACTGCCC
	invariant
	3.146

	11387332
	BCL3
	B-cell CLL/lymphoma 3
	109560
	NM_005178
	-937 -171
	AGGATTTTCCGA, TCCTTTGGGA
	invariant
	3.708

	12198138
	CASP4
	caspase 4, apoptosis-related cysteine peptidase 
	602664
	NM_001225
	-116 -109/ -64 -57 / -39 -31
	GGATTTCC, GGAAGTCC, GGAAATGCC
	invariant
	2.027

	8051410, 9174597
	CCL2
	chemokine (C-C motif) ligand 2 (MCP1/JE)
	158105
	NM_002982
	-2600 -78
	GGGAATTTCC, GGAAGATCCC
	0.216*
	invariant

	9120310
	CCL5
	chemokine (C-C motif) ligand 5 (RANTES)
	187011
	NM_002985
	-40-54-221-590
	GGGGATGCCC, GGAAACTCCC, AGAAATTTTTCC, AGAAATTCCC
	0.581*
	17.637*

	9840284
	CCR5
	chemokine (C-C motif) receptor 5
	601373
	NM_000579
	-682
	GTGAAAATCCC
	0.492*
	invariant

	12208876
	CCR7
	chemokine (C-C motif) receptor 7
	600242
	NM_001838
	-350/-341 -223/-214
	GGGACACTTC, GGGGCTTTTT
	0.551*
	1.576*

	12208876
	CD44
	CD44 antigen (homing function and Indian blood group system)
	107269
	NM_000610
	87/97
	GGGATCCTCC
	invariant
	2.554

	7815555
	CD48
	CD48 antigen (B-cell membrane protein)
	109530
	NM_001778
	-1149/-1133
	GGAAGGGGCTTTCCCCA
	invariant
	1.952*

	7665567
	CD69
	CD69 antigen (p60, early T-cell activation antigen)
	107273
	NM_001781
	-373-223-160
	GGGAAAACCC
	invariant
	4.122

	8164652
	CD74
	CD74 antigen (invariant polypeptide of major histocompatibility complex, class II antigen-associated)
	142790
	NM_004355
	-109/-118 -163/-172
	GGGGTATTTCC, GGGGAGCCCC
	0.646*
	invariant

	11275263, 12182451
	CD83
	CD83 antigen (activated B lymphocytes, immunoglobulin superfamily)
	604534
	NM_004233
	-115/-106
	GGGAATCCCC
	0.47
	1.589*

	11559712
	CXCL5
	Neutrophil activating peptide-78, chemokine (C-X-C motif) ligand 5
	600324
	NM_002994
	-82/-91
	CAGGGAATTTCCCCA
	2.851*
	20.09*

	8546677
	GSTP1
	glutathione S-transferase pi 1
	134660
	NM_000852
	-96/-86
	GGGACCCTCC
	invariant
	1.832*

	17272744, 17898080, 18393939, 18498249  
	HIF1A
	hypoxia inducible factor 1, alpha subunit
	603348
	NM_001530
	-197/-188
	CATCTCCTTT
	invariant
	5.578

	8016102
	HMOX1
	heme oxygenase (decycling) 1
	141250
	NM_002133
	-173/-152
	GACTTTGTTTCCCAAGGGTCA
	0.187*
	2.760*

	12360408
	IER3
	immediate early response 3 (IEX-1L)
	602996
	NM_003897
	-102/-92
	CGGAATTTCC
	invariant
	2.215

	9482906
	IL15
	interleukin 15
	600554
	NM_172174
	-212
	GGGGCTCCT
	invariant
	12.044

	11160322
	IL15RA
	interleukin 15 receptor alpha
	601070
	NM_172200
	-989/-979
	GGGATTTCCC
	invariant
	1.689*

	8605359
	IL1A
	interleukin 1 alpha
	147760
	NM_000575
	-1065/-1056 +646/655
	GGGGCATGCC, GGGGCTCCCC
	3.740*
	1.708*

	8413223
	IL1B
	interleukin 1 beta
	147720
	NM_000576
	-300/-289
	GGGAAAATCC
	invariant
	35.982*

	7930581
	IL1RN
	interleukin 1 receptor antagonist
	147679
	NM_000577
	-93/-84
	GGGTATTTCC
	0.268*
	2.049*

	1508203
	IL2RA
	interleukin 2 receptor alpha chain
	147730
	NM_000417
	-267/-258
	GGGAATCTCC
	2.096*
	2.057*

	8972179
	IL6
	interleukin 6 (interferon beta 2)
	147620
	NM_000600
	-73/-63
	GGGATTTTCCC
	invariant
	1.762*

	8207232
	IL8
	interleukin 8
	146930
	NM_000584
	-82/-72
	GTGGAATTTCC
	0.248*
	53.867*

	7507207
	IRF1
	interferon regulatory factor 1
	147575
	NM_002198
	-47/-38
	GGGGAATCCC
	0.342*
	1.536*

	12218129
	IRF4
	interferon regulatory factor 4
	601900
	NM_002460
	-445 -517
	GCGAAGTCCCC, GGGTGCTCCC
	invariant
	1.669*

	11877397
	IRF7
	interferon regulatory factor 7
	605047
	NM_004030
	-51/-60
	GGAAACTCC
	0.518*
	invariant

	8786306
	LTB
	lymphotoxin beta (TNF superfamily member 3)
	600978
	NM_009588
	-110/1
	GGAAAGTCCC
	0.416*
	invariant

	8631874
	MMP9
	matrix metalloproteinase 9
	120361
	NM_004994
	-600/-610
	GGGGGTTGCCCC
	0.097*
	4.739*

	11306700
	MYC
	v-myc myelocytomatosis viral oncogene homolog (avian)
	190080
	NM_002467
	-1329, 269
	AAGGGTCT, GGGGACAC
	0.277*
	3.374*

	1740105
	NFKB1
	nuclear factor of kappa light polypeptide gene enhancer in B-cells 1 (p105)
	164011
	NM_003998
	-304
	GGGGGCTTCCC
	invariant
	1.651*

	7541912
	NFKB2
	nuclear factor of kappa light polypeptide gene enhancer in B-cells 2 (p49/p100)
	164012
	NM_002502
	-377/-387, -95/-105, -68/-78, +701/+691, +955/+945, +1108/+1098 from the major start site
	GGGGATCCCCC, GGGAATTCCC, GGGGCTTTCCG, GGGCCTCCC, GGGGCTTCCCG, GGGACTTTCC
	0.619*
	2.213

	12208876
	NFKBIA
	nuclear factor of kappa light polypeptide gene enhancer in B-cells inhibitor alpha
	164008
	NM_020529
	-319/-310 -225/-216 -63/-53
	GGAAACCC, GGGAGGACTTTC, GGAAATTCCCC
	0.368
	invariant

	8607810
	NOS2A
	nitric oxide synthase 2A (inducible hepatocytes)
	163730
	NM_000625
	-115/-106
	GGGACACTCC
	0.520*
	invariant

	11884470
	NR4A2
	nuclear receptor subfamily 4 group A member 2 (NURR1)
	601828
	NM_173173
	-585/-576
	GGGAAATCCC
	invariant
	4.606

	10824110
	PLAU
	urokinase-type plasminogen activator
	173391
	NM_002658
	-1865 and-1835, And -47
	GGGAATTTCC, GGGAGTTTC, GGGAGGAGTC
	1.500*
	invariant

	14550290
	PLCD1
	phospholipase C delta 1
	602142
	NM_006225
	-1306/-1288
	GGGACTTTCC
	invariant
	1.941*

	9514889, 12471036
	PTGS2
	prostaglandin-endoperoxide synthase 2 (COX-2)
	600262
	NM_000963
	-438/-447 -231/-222
	GGGGATTCCC, GGGACTACCC
	5.436*
	2.164*

	11753650
	RELB
	v-rel reticuloendotheliosis viral oncogene homolog B, nuclear factor of kappa light polypeptide gene enhancer in B-cells 3 (avian)
	604758
	NM_006509
	from ATG -247/-238, -175/-166 (-114'1rst main TSS, -126' 2nd main TSS)
	GGGGTTTTCC, GGGGAATTCC
	0.245
	3.033

	7559449
	SELP
	selectin P (granule membrane protein 140kDa, antigen CD62)
	173610
	NM_003005
	-123
	GGGGGTGACCCC
	0.309
	invariant

	10492402
	SOD2
	MnSOD, superoxide dismutase 2, mitochondrial
	147460
	NM_000636
	-350/-341 -1420/-1411+2759/2768
	GGGTCTTCCC, GGGGCTTTCC, GGGAATACCC
	invariant
	4.895

	15908341
	TFEC 
	transcription factor EC 
	604732
	NM_001018058 
	-4 to +6
	GGAAATGCCC
	0.010
	invariant

	2104921, 1715367, 2263628
	TNF
	tumor necrosis factor (TNF superfamily member 2) TNF alpha
	191160
	NM_000594
	-579/-586-202/-211-99/-89
	GGGACAGCCC, GGGGTATCC, GGGTTTCTCC
	3.383*
	1.832*

	1381359
	TNFAIP3
	tumor necrosis factor alpha-induced protein 3 (A20)
	191163
	NM_006290
	-239 -251
	GGAAATCCCC, GGAAAGTCCC
	invariant
	1.847*

	12706838
	TNFRSF9
	tumor necrosis factor receptor superfamily member 9 (CD137)
	602250
	NM_001561
	-89/-77
	GTGGGAATTTCCCA
	invariant
	1.708*

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	PubMed ID
	Name
	Description
	OMIM
	Promoter
	Site location
	Site sequence
	RM vs. SM 
	RF vs. SF

	Putative Human target genes
	
	
	
	
	
	
	
	

	2106065
	AGT
	angiotensinogen
	106150
	NM_000029
	n.d
	n.d
	0.107*
	invariant

	12411322
	BIRC2
	baculoviral IAP repeat-containing 2
	601712
	NM_001166
	n.d
	n.d
	invariant
	1.973*

	11342414
	CCL3
	chemokine (C-C motif) ligand 3 (MIP1alpha)
	182283
	NM_002983
	n.d
	n.d
	0.305*
	10.501*

	12378635
	CCL4
	chemokine (C-C motif) ligand 4 (aka LAG-1)
	182284
	NM_002984
	n.d
	n.d
	0.227*
	7.101*

	12221085
	CCL7
	chemokine (C-C motif) ligand 7 (Mcp-3)
	158106
	NM_006273
	n.d
	n.d
	0.476*
	1.635*

	11875461, 11359904
	CFLAR
	caspase-8-c-FLIP (flice inhibitory protein) and FADD-like apoptosis regulator
	603599
	NM_003879
	n.d
	n.d
	0.408*
	invariant

	12070780
	FCER2
	Fc epsilon receptor II (CD23)
	151445
	NM_002002
	n.d
	n.d
	0.335*
	invariant

	12388107
	FN1
	fibronectin 1
	135600
	NM_002026
	n.d
	n.d
	0.446*
	invariant

	11713530
	GADD45B
	growth arrest and DNA-damage-inducible, beta
	604948
	NM_015675
	n.d
	n.d
	invariant
	0.461*

	12471121
	IL10
	interleukin 10
	124092
	NM_000572
	n.d
	n.d
	0.594*
	5.843

	10874048
	JUNB
	jun B proto-oncogene
	165161
	NM_002229
	n.d
	n.d
	0.641*
	invariant

	17445771
	LEF1
	lymphoid enhancer-binding factor 1 
	153245
	NM_016269
	n.d
	n.d
	invariant
	0.480*

	8623933
	LGALS3
	lectin galactoside-binding soluble 3 (galectin 3)
	153619
	NM_002306
	n.d
	n.d
	0.476*
	15.024*

	7706314
	MYB
	v-myb myeloblastosis viral oncogene homolog
	189990
	NM_005375
	n.d
	n.d
	invariant
	0.357*

	15722553
	NFKBIE
	nuclear factor of kappa light polypeptide gene enhancer in B-cells inhibitor. epsilon
	604548
	NM_004556
	n.d
	n.d
	0.365*
	1.552*

	12133954
	PRF1
	perforin 1 (pore forming protein)
	170280
	NM_005041
	n.d
	n.d
	0.132*
	3.108*

	17850868
	PYCARD 
	PYD and CARD domain containing
	606838
	NM_013258 
	n.d
	n.d
	0.182*
	0.450*

	2284104
	REL
	v-rel reticuloendotheliosis viral oncogene homolog (avian) (c-rel)
	164910
	NM_002908
	n.d
	n.d
	invariant
	1.700*

	19966852
	SPI1
	spleen focus forming virus (SFFV) proviral integration oncogene spi1
	165170
	NM_001080547.1
	n.d
	n.d
	0.393*
	invariant

	9733516
	TRAF1
	TNF receptor-associated factor 1
	601711
	NM_005658
	n.d
	n.d
	0.316*
	invariant


Human genes with checked binding sites

	Family
	Detailed Family Information
	Matrix
	Opt
	Position from 
	Str
	Core 
	Matrix 
	Sequence

	
	
	
	
	17771713
	
	sim.
	sim.
	(red: ci-value>60 capitals: core sequence)

	V$PAX5
	PAX-5 B-cell-specific activator protein
	V$PAX5.02
	0.73
	724 - 752
	(-) 
	1.000
	0.735
	gaacgtttaaagctAGCGtgtcagcttca

	V$PAX5
	PAX-5 B-cell-specific activator protein
	V$PAX5.02
	0.73
	785 - 813
	(+)
	1.000
	0.760
	ggaaactgaggtgtAGCGagaccttggag

	V$STAT
	Signal transducer and activator of transcription
	V$STAT3.02
	0.94
	666 - 684
	(+)
	1.000
	0.951
	ggtgTTCCaggcgctggtc

	
	
	
	
	
	
	
	
	

	V$GATA
	GATA binding factors
	V$GATA1.06
	0.96
	154 - 166
	(+)
	1.000
	0.972
	tggtGATAgggat

	V$EVI1
	EVI1-myleoid transforming protein
	V$MEL1.02
	0.99
	157 - 173
	(+)
	1.000
	0.993
	tgataggGATGagctca

	V$BCDF
	Bicoid-like homeodomain transcription factors
	V$PTX1.01
	0.94
	169 - 185
	(-)
	1.000
	0.970
	gtgcCTAAaccctgagc

	V$NR2F
	Nuclear receptor subfamily 2 factors
	V$COUP.01
	0.82
	175 - 199
	(+)
	0.779
	0.850
	ggtttaggcacacAGCTcaggatgt

	V$ETSF
	Human and murine ETS1 factors
	V$PDEF.01
	0.93
	186 - 206
	(+)
	1.000
	0.953
	acagctcaGGATgtatacgga

	O$VTBP
	Vertebrate TATA binding protein factor
	O$MTATA.01
	0.84
	189 - 205
	(-)
	0.777
	0.846
	ccgtaTACAtcctgagc

	V$DMRT
	DM domain-containing transcription factors
	V$DMRT1.01
	0.77
	207 - 227
	(-)
	0.828
	0.781
	gcgaatggcagcaGTGTagcc

	V$CTCF
	CTCF and BORIS gene family, transcriptional regulators with 11 highly conserved zinc finger domains
	V$CTCF.02
	0.69
	209 - 235
	(-)
	0.750
	0.714
	ttcagtctgcgaatggcAGCAgtgtag

	
	
	
	
	
	
	
	
	

	V$E2FF
	E2F-myc activator/cell cycle regulator
	V$E2F1_DP2.01
	0.78
	939 - 955
	(-)
	0.759
	0.790
	gcaaGCCGgcaaactga

	V$CAAT
	CCAAT binding factors
	V$CAAT.01
	0.90
	952 - 966
	(-)
	0.856
	0.903
	ttacCCATtgagcaa

	V$AHRR
	AHR-arnt heterodimers and AHR-related factors
	V$AHRARNT.02
	0.77
	958 - 982
	(+)
	1.000
	0.828
	aatgggtaagGCGTgatggctctaa

	V$PAX6
	PAX-4/PAX-6 paired domain binding sites
	V$PAX6.01
	0.75
	958 - 976
	(-)
	1.000
	0.774
	ccatcACGCcttacccatt

	V$CREB
	cAMP-responsive element binding proteins
	V$TAXCREB.02
	0.71
	959 - 979
	(-)
	0.750
	0.721
	gagccaTCACgccttacccat

	V$HAND
	Twist subfamily of class B bHLH transcription factors
	V$HEN1.01
	0.82
	984 - 1004
	(+)
	0.790
	0.823
	caggcctCAGTtgtctcgtcc

	O$INRE
	Core promoter initiator elements
	O$DINR.01
	0.94
	988 - 998
	(+)
	1.000
	0.956
	ccTCAGttgtc

	O$TF2D
	General transcription factor IID, GTF2D
	O$INR_DPE.01
	0.69
	990 - 1028
	(+)
	1.000
	0.744
	tcagttgtctcgtccagagcaatgggcagcGACGcctgc

	V$E2FF
	E2F-myc activator/cell cycle regulator
	V$E2F.01
	0.75
	991 - 1007
	(-)
	0.750
	0.763
	tctggacgaGACAactg

	V$SMAD
	Vertebrate SMAD family of transcription factors
	V$SMAD4.01
	0.94
	995 - 1003
	(+)
	1.000
	0.969
	tGTCTcgtc

	V$NR2F
	Nuclear receptor subfamily 2 factors
	V$HPF1.01
	0.78
	999 - 1023
	(+)
	0.750
	0.808
	tcgtccagagcAATGggcagcgacg

	V$SORY
	SOX/SRY-sex/testis determinig and related HMG box factors
	V$SOX9.01
	0.90
	1003 - 1019
	(+)
	1.000
	0.918
	ccagagCAATgggcagc

	V$PAX5
	PAX-5 B-cell-specific activator protein
	V$PAX5.01
	0.79
	1008 - 1036
	(+)
	0.952
	0.818
	gcaatgGGCAgcgacgcctgcccaacccc


Table S2. In silico analysis of transcription factors binding in RELB chromosomal regions analyzed by ChIP-QPCR.
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