SUPPLEMENTAL INFORMATION

Supplementary Table 1. Expression data of the differentially regulated mRNA in DN versus Control, Gene Ontology term “cell death” (ID: 0008219). P values where calculated based on a t-distribution assuming unequal group variances; SAM, significance analysis for microarrays. 

	probe set ID
	UniGene Symbol
	P value %
	fold change

dChip
	log2 fold change dChip
	q-value (%)
	fold change

SAM
	log2 fold change SAM

	204933_s_at
	TNFRSF11B
	0.04
	3.68
	1.88
	0.55
	3.86
	1.95

	202687_s_at
	TNFSF10
	0.01
	3.12
	1.64
	0.70
	3.54
	1.83

	213975_s_at
	LYZ /// LILRB1
	1.12
	2.73
	1.45
	16.05
	4.51
	2.17

	208296_x_at
	TNFAIP8
	1.89
	2.53
	1.34
	0.70
	2.63
	1.39

	210260_s_at
	TNFAIP8
	2.43
	2.36
	1.24
	1.23
	2.48
	1.31

	201020_at
	YWHAH
	3.82
	2.28
	1.19
	1.10
	2.33
	1.22

	202688_at
	TNFSF10
	0.00
	2.25
	1.17
	1.31
	2.44
	1.28

	200887_s_at
	STAT1
	0.03
	2.22
	1.15
	4.53
	2.59
	1.37

	216252_x_at
	FAS
	0.17
	2.17
	1.12
	1.10
	2.30
	1.20

	214953_s_at
	APP
	0.01
	2.14
	1.10
	2.51
	2.36
	1.24

	214329_x_at
	TNFSF10
	0.28
	2.14
	1.10
	5.64
	2.49
	1.32

	212320_at
	TUBB
	2.72
	2.01
	1.01
	0.68
	2.05
	1.04

	209875_s_at
	SPP1
	0.60
	1.93
	0.95
	1.10
	1.99
	1.00

	209970_x_at
	CASP1
	0.17
	1.92
	0.94
	2.85
	2.06
	1.04

	209619_at
	CD74
	0.15
	1.92
	0.94
	3.97
	2.06
	1.04

	204932_at
	TNFRSF11B
	2.02
	1.87
	0.90
	1.92
	1.94
	0.95

	211714_x_at
	TUBB
	0.07
	1.83
	0.87
	0.66
	1.87
	0.90

	211368_s_at
	CASP1
	0.04
	1.80
	0.85
	5.64
	1.97
	0.98

	200602_at
	APP
	0.34
	1.77
	0.82
	1.23
	1.82
	0.86

	200004_at
	EIF4G2
	0.54
	1.75
	0.81
	0.86
	1.78
	0.84

	205176_s_at
	ITGB3BP
	0.01
	1.74
	0.80
	2.85
	1.82
	0.87

	211366_x_at
	CASP1
	0.05
	1.68
	0.75
	4.20
	1.78
	0.83

	201448_at
	TIA1
	0.90
	1.62
	0.70
	17.72
	1.90
	0.93

	202998_s_at
	LOXL2
	0.00
	1.59
	0.67
	1.92
	1.64
	0.71

	211367_s_at
	CASP1
	0.83
	1.59
	0.67
	3.45
	1.65
	0.73

	209026_x_at
	TUBB
	0.03
	1.58
	0.66
	1.92
	1.63
	0.70

	204781_s_at
	FAS
	2.06
	1.58
	0.66
	4.91
	1.63
	0.71

	222043_at
	CLU
	0.53
	1.58
	0.66
	3.97
	1.64
	0.71

	203187_at
	DOCK1
	0.76
	1.54
	0.62
	0.86
	1.55
	0.63

	203729_at
	EMP3
	0.15
	1.54
	0.62
	9.59
	1.65
	0.72

	201105_at
	LGALS1
	2.86
	1.51
	0.59
	14.74
	1.61
	0.69

	220044_x_at
	CROP
	0.05
	1.49
	0.58
	6.38
	1.57
	0.65

	208478_s_at
	BAX
	1.03
	1.48
	0.57
	1.23
	1.51
	0.59

	212322_at
	SGPL1
	0.28
	1.46
	0.55
	7.52
	1.52
	0.60

	209091_s_at
	SH3GLB1
	0.00
	1.44
	0.53
	0.86
	1.46
	0.55

	221381_s_at
	MORF4L1 /// MORF4
	2.42
	1.44
	0.53
	4.53
	1.47
	0.56

	220643_s_at
	FAIM
	1.52
	1.44
	0.53
	3.45
	1.47
	0.56

	207180_s_at
	HTATIP2
	1.40
	1.43
	0.52
	1.75
	1.45
	0.53

	208835_s_at
	CROP
	0.05
	1.40
	0.49
	2.51
	1.43
	0.51

	215628_x_at
	PPP2CA
	2.82
	1.40
	0.49
	19.52
	1.49
	0.58

	201112_s_at
	CSE1L
	0.60
	1.39
	0.48
	4.20
	1.42
	0.51

	206011_at
	CASP1
	0.16
	1.39
	0.47
	2.85
	1.41
	0.49

	201149_s_at
	TIMP3
	1.03
	1.39
	0.47
	9.59
	1.43
	0.52

	205831_at
	CD2
	2.73
	1.36
	0.44
	4.91
	1.37
	0.45

	208905_at
	CYCS
	0.07
	1.36
	0.44
	6.89
	1.39
	0.48

	200046_at
	DAD1
	4.91
	1.35
	0.43
	3.01
	1.36
	0.44

	200063_s_at
	NPM1
	0.01
	1.35
	0.43
	2.85
	1.36
	0.44

	200837_at
	BCAP31
	4.11
	1.34
	0.42
	4.20
	1.35
	0.44

	212593_s_at
	PDCD4
	0.62
	1.34
	0.42
	11.75
	1.38
	0.47

	212377_s_at
	NOTCH2
	3.85
	1.34
	0.42
	19.52
	1.40
	0.48

	204924_at
	TLR2
	0.06
	1.32
	0.40
	2.85
	1.33
	0.41

	202511_s_at
	APG5L
	1.91
	1.32
	0.40
	4.53
	1.34
	0.42

	212038_s_at
	VDAC1
	3.65
	1.32
	0.40
	10.32
	1.35
	0.43

	209969_s_at
	STAT1
	4.41
	1.32
	0.40
	11.75
	1.34
	0.42

	203139_at
	DAPK1
	1.03
	1.31
	0.39
	22.26
	1.37
	0.45

	212271_at
	MAPK1
	0.03
	1.29
	0.37
	6.38
	1.31
	0.39

	209406_at
	BAG2
	1.22
	1.29
	0.37
	11.75
	1.32
	0.40

	208945_s_at
	BECN1
	4.63
	1.28
	0.36
	5.64
	1.29
	0.37

	201209_at
	HDAC1
	3.21
	1.28
	0.36
	19.52
	1.33
	0.41

	202730_s_at
	PDCD4
	1.15
	1.27
	0.35
	3.01
	1.28
	0.36

	209310_s_at
	CASP4
	0.52
	1.27
	0.35
	17.72
	1.31
	0.39

	208946_s_at
	BECN1
	0.08
	1.27
	0.34
	6.89
	1.28
	0.36

	205488_at
	GZMA
	2.36
	1.27
	0.34
	22.26
	1.31
	0.39

	202693_s_at
	STK17A
	0.97
	1.26
	0.33
	22.26
	1.30
	0.38

	205263_at
	BCL10
	0.91
	1.25
	0.32
	14.74
	1.28
	0.35

	202985_s_at
	BAG5
	3.54
	1.25
	0.32
	33.62
	1.31
	0.39

	202981_x_at
	SIAH1
	4.90
	1.24
	0.31
	1.75
	1.24
	0.31

	205692_s_at
	CD38
	1.65
	1.22
	0.29
	4.20
	1.23
	0.30

	201086_x_at
	SON
	0.22
	1.22
	0.29
	9.59
	1.23
	0.30

	217746_s_at
	PDCD6IP
	1.94
	1.21
	0.28
	5.13
	1.22
	0.29

	201450_s_at
	TIA1
	4.25
	1.21
	0.28
	33.62
	1.25
	0.32

	202268_s_at
	APPBP1
	4.34
	1.21
	0.28
	33.62
	1.25
	0.33

	207614_s_at
	CUL1
	0.85
	1.19
	0.25
	6.89
	1.20
	0.26

	212424_at
	PDCD11
	0.95
	1.19
	0.25
	22.26
	1.21
	0.27

	35150_at
	CD40
	0.97
	1.18
	0.24
	17.72
	1.20
	0.26

	216761_at
	PDCD8
	3.15
	1.16
	0.22
	19.52
	1.18
	0.23

	212806_at
	KIAA0367
	0.92
	1.16
	0.22
	22.26
	1.18
	0.24

	202980_s_at
	SIAH1
	1.93
	1.14
	0.19
	12.77
	1.15
	0.20

	202076_at
	BIRC2
	1.86
	1.12
	0.16
	25.65
	1.12
	0.17

	206907_at
	TNFSF9
	2.47
	1.11
	0.15
	33.62
	1.12
	0.17

	202984_s_at
	BAG5
	3.21
	1.11
	0.15
	33.62
	1.12
	0.16

	202480_s_at
	DEDD
	4.49
	1.11
	0.15
	33.62
	1.12
	0.17

	201083_s_at
	BCLAF1
	0.47
	1.10
	0.14
	16.05
	1.10
	0.14

	201371_s_at
	CUL3
	3.02
	1.10
	0.14
	33.62
	1.11
	0.15

	202445_s_at
	NOTCH2
	3.28
	1.10
	0.14
	33.62
	1.11
	0.15

	207892_at
	CD40LG
	2.68
	1.09
	0.12
	33.62
	1.09
	0.13

	209545_s_at
	RIPK2
	2.60
	1.09
	0.12
	41.08
	1.09
	0.12

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	211298_s_at
	ALB
	2.49
	0.21
	-2.24
	17.72
	0.59
	-0.76

	203725_at
	GADD45A
	0.00
	0.37
	-1.45
	0.55
	0.39
	-1.37

	203382_s_at
	APOE
	1.17
	0.39
	-1.37
	16.05
	0.49
	-1.02

	203381_s_at
	APOE
	2.08
	0.44
	-1.17
	25.65
	0.60
	-0.74

	212884_x_at
	APOE
	1.58
	0.52
	-0.95
	17.72
	0.60
	-0.75

	40273_at
	SPHK2
	0.31
	0.55
	-0.86
	1.58
	0.56
	-0.83

	213933_at
	PTGER3
	0.04
	0.57
	-0.80
	3.97
	0.60
	-0.74

	203928_x_at
	MAPT
	2.56
	0.59
	-0.77
	2.85
	0.59
	-0.75

	212883_at
	APOE
	0.09
	0.59
	-0.75
	4.91
	0.62
	-0.69

	202178_at
	PRKCZ
	0.18
	0.62
	-0.68
	3.01
	0.64
	-0.65

	206401_s_at
	MAPT
	0.53
	0.63
	-0.67
	11.12
	0.67
	-0.58

	209857_s_at
	SPHK2
	0.24
	0.67
	-0.58
	1.58
	0.67
	-0.57

	221188_s_at
	CIDEB
	0.70
	0.69
	-0.54
	17.72
	0.73
	-0.46

	205387_s_at
	CGB /// CGB5 /// CGB7
	3.07
	0.72
	-0.47
	0.55
	0.72
	-0.47

	201849_at
	BNIP3
	2.48
	0.73
	-0.46
	19.52
	0.76
	-0.40

	222351_at
	PPP2R1B
	1.03
	0.74
	-0.44
	1.40
	0.74
	-0.44

	214203_s_at
	PRODH
	2.07
	0.75
	-0.42
	9.59
	0.76
	-0.40

	202406_s_at
	TIAL1
	0.38
	0.75
	-0.42
	11.75
	0.77
	-0.38

	202039_at
	TIAF1 /// MYO18A
	1.03
	0.75
	-0.41
	3.67
	0.76
	-0.40

	207634_at
	PDCD1
	0.04
	0.75
	-0.41
	6.89
	0.76
	-0.39

	1861_at
	BAD
	2.17
	0.76
	-0.40
	14.74
	0.78
	-0.36

	202723_s_at
	FOXO1A
	3.30
	0.76
	-0.39
	17.72
	0.79
	-0.35

	202014_at
	PPP1R15A
	2.65
	0.78
	-0.36
	1.92
	0.78
	-0.36

	204278_s_at
	EBAG9
	4.74
	0.78
	-0.36
	19.52
	0.80
	-0.32

	218234_at
	ING4
	1.17
	0.79
	-0.34
	8.89
	0.80
	-0.33

	204164_at
	SIPA1
	0.02
	0.79
	-0.34
	9.59
	0.80
	-0.32

	220789_s_at
	TBRG4
	0.52
	0.79
	-0.34
	11.75
	0.80
	-0.32

	221567_at
	NOL3
	1.26
	0.79
	-0.34
	14.74
	0.80
	-0.31

	206346_at
	PRLR
	3.81
	0.80
	-0.33
	1.40
	0.79
	-0.33

	201819_at
	SCARB1
	2.56
	0.80
	-0.33
	3.67
	0.80
	-0.33

	206362_x_at
	MAP3K10
	3.10
	0.81
	-0.31
	5.64
	0.81
	-0.30

	204947_at
	E2F1
	1.75
	0.81
	-0.31
	10.32
	0.81
	-0.30

	202893_at
	UNC13B
	2.68
	0.81
	-0.31
	16.05
	0.82
	-0.29

	222275_at
	MRPS30
	0.72
	0.81
	-0.31
	19.52
	0.82
	-0.28

	203628_at
	IGF1R
	1.53
	0.81
	-0.31
	25.65
	0.84
	-0.26

	59625_at
	NOL3
	1.19
	0.81
	-0.30
	5.13
	0.81
	-0.30

	211546_x_at
	SNCA
	4.14
	0.81
	-0.30
	8.06
	0.82
	-0.29

	210348_at
	38599
	4.80
	0.81
	-0.30
	8.06
	0.82
	-0.29

	202123_s_at
	ABL1
	2.04
	0.83
	-0.27
	33.62
	0.85
	-0.23

	206879_s_at
	NRG2
	0.07
	0.85
	-0.24
	3.67
	0.85
	-0.24

	203948_s_at
	MPO
	2.78
	0.85
	-0.24
	14.74
	0.86
	-0.23

	210334_x_at
	BIRC5
	3.68
	0.85
	-0.24
	17.72
	0.85
	-0.23

	218856_at
	TNFRSF21
	2.67
	0.85
	-0.23
	33.62
	0.87
	-0.20

	219350_s_at
	DIABLO
	3.40
	0.88
	-0.18
	33.62
	0.90
	-0.16

	206979_at
	C8B
	4.12
	0.88
	-0.18
	33.62
	0.89
	-0.17

	204986_s_at
	TAOK2
	0.82
	0.89
	-0.17
	14.74
	0.89
	-0.17

	215028_at
	SEMA6A
	0.39
	0.90
	-0.16
	19.52
	0.90
	-0.15

	216042_at
	TNFRSF25
	2.81
	0.90
	-0.16
	33.62
	0.90
	-0.15

	211834_s_at
	TP73L
	1.84
	0.90
	-0.15
	25.65
	0.91
	-0.14

	213829_x_at
	TNFRSF6B /// RTEL1
	2.94
	0.90
	-0.15
	33.62
	0.91
	-0.13

	220462_at
	TAIP-2
	0.66
	0.92
	-0.12
	33.62
	0.93
	-0.11

	216898_s_at
	COL4A3
	1.81
	0.93
	-0.10
	33.62
	0.93
	-0.10


Supplementary Table 2. Clinical and histological characteristics of the biopsies analyzed by oligonucleotide array based gene expression profiling and real time RT-PCR. 
[image: image1.emf]    Histology score: 0,  no , no rmal histology with no pathologic lesions; 1,  minor , small focal lesions with minimal tubular atrophy and  dilatation involving   15% of the renal parenchyma and interstitium; 2,  moderate ,  increased tubular dilatation and atrophy, mild  inflammatory cell infi ltrates with slight interstitial fibrosis affecting 16 - 30%  of the parenchyma and interstitium ; 3,  severe ,  increased tubular atrophy and moderate inflammatory cell infiltrate with interstitial fibrosis involving 31 - 49% of parenchyma ; and  4,  most severe , se vere extensive tubulointerstitial changes and fibrosis involving   50% of the parenchyma and interstitium .   Schmid H, et al. Diabetes 55(11): 2993 - 3003, 2006     Sample   Name      Gender    Age   (years)    Diabetes   duration   (years)    HbA1c   %    Creatinine   (mg/dl)    Prot.  Urine   (g/d)    Diabetes   type    ACEI/   ARB    Retinopathy    Histology   score               Con1  F  66  0  n.a .  <1.1  <0.2  n.a.  n.a.  No  n.a.   Con2  M  26  0  n.a .  0.9  <0.2  n.a.  n.a.  No  n.a.   Con3  M  49  0  n.a .  <1.1  <0.2  n.a.  n.a.  No  n.a.     Mean± SEM     47.0 ±1 1.6    1.0 ±0.1                    DN1  M  45  0.3  7.1  0.9  0.7  2  Yes  No  0   DN2  F  34  31  n.a .  1.4  0.3  1  Yes  Yes  1   DN3  M  57  20  8.7  1.6  9.7  2  Yes  Yes  3   DN4  M  61  3  5.7  1.1  3.7  2  Yes  Yes  2   DN5  F  46  25  7.5  2.4  0.4  1  Yes  Yes  2   DN6  F  67  5  n.a .  4.8  2.4  2  No  Yes  4   DN7  M  73  1  7.3  1.1  2.4  2  Yes  No  2   DN8  M  62  5  5.6  1.2  2.5  2  Yes  No  2   DN9  M  6 7  n.a .  n.a .  4.0  3.0  2  No  n.a .  2   DN10  M  62  4  7.8  2.3  5.0  2  No  No  3   DN11  M  68  4  7.2  3.5  2.4  2  No  No  3   DN14  F  70  n.a .  n.a .  4.0  5.0  n.a .  No  No  4   DN15  M  46  n.a .  n.a .  0.9  6.0  n.a .  No  No  3     Mean± SEM     58.3±3.4  9.8±3.5  7.1 ±0.3  2.2±0.4  3.3±0.7      


Supplementary Table 3. Clinical characteristics of the biopsies analyzed for immunohistochemistry studies. 
[image: image2.emf]    Sample   Name      Gender    Age   (years)    Diabetes   duration   (years)    HbA1c   %    Creatinine   (mg/dl)    Prot. Urine   (g/d)    Diabetes   type    Insuline   requirement    ACEI/   ARB    Retinopath y               iCon1  M  60  0  n.a.  0.8  0  n.a.  n.a.  n.a.  No   iCon2  M  57  0  n.a .  0.9  0  n.a .  n.a .  n.a .  No   iCon3  M  62  0  n.a.  1.0  0  n.a.  n.a.  n.a.  No     Mean± SEM     59.7±1.5    0.9±0.1                    iDN1  M  57  7  7.9  1.1  2.9  2  No  Yes  No   iDN2  M  46  6  7.9  0.8  0.9  2  No  Yes  No   iDN3  M  59  20  7.0  1.1  1.9  2  Yes  No  Yes   iDN4  M  40  4  6.9  0.7  1.0  2  No  Yes  No   iDN5  M  59  3  8.0  0.9  0.4  2  No  Yes  Yes   iDN6  M  59  33  7.5  1.4  0.6  2  Yes  Yes  Yes   iDN7  M  65  12  8.9  0.8  3.4  2  No  No  Yes   iDN8  M  54  13  10.0  1.0  9.0  2  No  Yes  Yes   iDN9  M  64  5  8 .0  1.0  0.6  2  Yes  No  Yes   iDN10  M  50  3  8.0  1.1  2.0  2  Yes  Yes  No   iDN11  M  67  20  8.2  1.0  6.0  2  Yes  Yes  No   iDN12  M  56  5  8.7  1.2  1.2  2  No  Yes  Yes   iDN13  F  72  39  9.3  1.1  1.0  2  Yes  Yes  No   iDN14  M  67  14  6.4  1.2  2.0  2  No  Yes  Yes   iDN15  F  77  4  5.2  0.8  2.3  2  No  No  No   iDN16  M  48  17  8.4  1.1  19.8  2  Yes  Yes  Yes   iDN17  M  64  7  8.9  1.3  1.2  2  Yes  No  Yes     Mean± SEM     59.1±2.3  12.5±2.6  7.9±0.3  1.0±0.0  3.3±1.2      



Supplementary Figure 1. Natural language processing (NLP) generated co-citation network displays TRAIL as a central link between key apoptosis nodes.

The differentially regulated mRNAs, p<0.05, Con versus DN, were filtered in a two step process using the NLP pathway mapping tool bibliosphere (http://www.genomatix.de). To be included in the network, genes had to be regulated and had to be co-cited in the scientific literature (defined by listing in PubMed) on the abstract level. Within the abstract genes had to be co-cited in the same sentence with the order ‘gene A… function word …gene B’ together with the search term: ‘apoptosis’. Network connections were displayed to give shortest paths between genes. 111 regulated mRNAs are displayed (yellow to red: induction, light to dark blue: repression of mRNA, displayed fold change: 0.2-8.2). The known apoptosis regulators Fas, Cytochrome c (Cyt) and Mitogene activated protein kinase 1 (MAPK1) were key nodes in the network of co-cited apoptosis associated mRNAs. TNFSF10 (=TRAIL), displayed in the center of the diagram, provided the shortest link between these three nodes, consistent with a crucial functional role for apoptosis regulation in DN. TNFRSF11B (=OPG) is detected as directly linked to TRAIL.
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Supplementary Figure 2. High glucose sensitizes cells to TRAIL-induced cell death. Apoptosis of HK2 cells treated with TRAIL 10 ng/ml and cytokines (TNFα and IFNγ) for 24 hours. TNFα and INFγ, but not either of them alone, sensitized to TRAIL-induced apoptosis in a high–glucose milieu. Solid bars denote cells cultured in 5.5 mM glucose; open bars, cells cultured in 25 mM glucose. Quantification of apoptosis by flow cytometry of DNA content. Experiments were performed at least three times and each experiment consisted of triplicates. 
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