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Figure S1 

 

Number of significant kΒ  coefficients (q < 0.05) for various coefficients. 
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Figure S2 – Significance profile for 27K blood reference data set 

  
Number of significant kΒ  and  kΔ  coefficients (q < 0.05) as a function of dimension parameter k. 

 

Figure S3– Significance profile for 450K blood reference data set 

  
Number of significant kΒ  and  kΔ  coefficients (q < 0.05) as a function of dimension parameter k. 
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Figure S4 – Significance profile for HNSCC case/control blood data set (27K) 

  
Number of significant kΒ  and  kΔ  coefficients (q < 0.05) as a function of dimension parameter k. 

 

Figure S5 – Significance profile for ovarian cancer case/control blood data set (27K) 

  
Number of significant kΒ  and  kΔ  coefficients (q < 0.05) as a function of dimension parameter k. 
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Figure S6 – Significance profile for breast tumor data set (27K) 

  
Number of significant kΒ  and  kΔ  coefficients (q < 0.05) as a function of dimension parameter k. 

 

Figure S7 – Significance profile for gastric tissue data set (27K) 

  
Number of significant kΒ  and  kΔ  coefficients (q < 0.05) as a function of dimension parameter k. 
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Figure S8 – Significance profile for liver tissue data set (27K) 

  
Number of significant kΒ  and  kΔ  coefficients (q < 0.05) as a function of dimension parameter k. 

 

Figure S9 – Significance profile for artery tissue data set (27K) 

  
Number of significant kΒ  and  kΔ  coefficients (q < 0.05) as a function of dimension parameter k. 
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Figure S10 – Proportions of significant A coefficients vs. number of significant Δ delta coefficients for non-reference 
data sets 

 

Note: A similar pattern exists for reference data sets but is not shown due to the large number of coefficients diminishing legibility.  
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Figure S11 – Comparison of significance profile “flatness” in Δ coefficient obtained at dimension k chosen by various 
methods 

A.  Minimizing median-RMSD at estimate vs. by t-
statistic 

 

B.  Minimizing median-RMSD at estimate vs. 
selection of k by random matrix theory method 

 
Objective function values at two proposed methods of selecting k ; RMSD = root-mean-square-difference, as defined in 
the main text of article. 
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Figure S12 - Significance of gene-set analyses for DMRs and PcGs 

A. Rheumatoid arthritis vs. control (blood, 27K) 

 

B. Ovarian cancer case vs. control (blood, 27K) 

 
C. Gastric tumor vs. normal gastric tissue (450K) 

 

 

D.  Diseased liver vs. normal liver (450K) 
 

 
C. HNSCC case/control blood 

 

D. Breast tumors 
 

 

E.  Arterial tissue 

 

F.  Reference Blood (27K) 
 

 

G.  Reference Blood (450K) 

 

The bar plots show significance of gene-set results given as – log10 p-value.  Note that the gene set tests were conducted 
as exact Mantel-Haenzel tests, stratified by CpG Island status (27K) and by Infinium biochemistry type, relation to CpG 
Island, and gene region (450K).  
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Figure S13 – KEGG pathway p-values for B coefficients 

 

The clustering heatmap shows gene set p-values depicted by color, with data set indicated in the row annotation track.  
Clustering was achieved by applying a Euclidean metric to – log10 p-values and using Ward’s linkage method.  Note that 
the gene set tests were conducted as exact Mantel-Haenzel tests, stratified by CpG Island status (27K) and by Infinium 
biochemistry type, relation to CpG Island, and gene region (450K). 

 

  



Figure S14 – KEGG pathway odds ratios  for Δ coefficients 

 

The clustering heatmap shows gene set odds ratios depicted by color, with data set indicated in the row annotation track.  
Clustering was achieved by applying a Euclidean metric to – log OR and using Ward’s linkage method.  Note that the 
gene set odds ratios are stratified by CpG Island status (27K) and by Infinium biochemistry type, relation to CpG Island, 
and gene region (450K). 

 

  



Figure S15  – KEGG pathway odds ratios  for B coefficients 

 

The clustering heatmap shows gene set odds ratios depicted by color, with data set indicated in the row annotation track.  
Clustering was achieved by applying a Euclidean metric to – log OR and using Ward’s linkage method.  Note that the 
gene set odds ratios are stratified by CpG Island status (27K) and by Infinium biochemistry type, relation to CpG Island, 
and gene region (450K). 

 

  



Figure S16 – Analysis of data sets constructed to have null effects 

A. Blood HNSCC (B coefficients only)  

 
Note:  none of the Δ coefficients were significant (q < 0.05) for 
the ranges shown in any of the three types of analyses. 

B.  Blood Ovarian Cancer (B coefficients only) 

 
Note:  none of the Δ coefficients were significant (q < 0.05) for 
the ranges shown in any of the three types of analyses. 
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Figure S17  – Sequence of clustering dendrograms from 450K blood reference data set 

 

The dendrograms display the results of clustering the non-intercept columns of the coefficient matrices kΔ   by applying 

Euclidean metric and Ward’s linkage method.  Note that the intercept (reference) represented whole blood.  The 
sequence shows that differing the values of k  results in distinct levels of information with respect to cell lineage.  Red 
dots indicate myeloid lineage (granulocyte and monocyte). 

 

Figure S18 – Cross products of left-singular vectors from singular value decomposition 

 

Absolute values of the cross-products in left-singular vectors ku  among the 27K data set analyses.  Clustering was based 

on Euclidean metric and Ward’s linkage. 



  



Figure S19 – Clustering of Δ and B intercept coefficients from 27K analyses 

 

A. Total effect (A) 

 

B.  First two terms of expansion (Δ2) 

 
C. First ten terms of expansion (Δ10) 

 

D.  Removing the first expansion term (B1) 

 
 

  



Figure S20 - Correlation of Intercept coefficients with reference (whole blood) intercepts (27K) 
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Figure S21- Clustering of Δ and B intercept coefficients from 450K analyses 

 

A. Total effect (A) 

 

B.  First two terms of expansion (Δ2) 

 
C. First ten terms of expansion (Δ10) 

 

D.  Removing the first two expansion terms (B2) 

 
 

 

 

  



Figure S22 – Correlation of Intercept coefficients with reference (whole blood) intercepts (450K) 

A. Correlation of  Δ intercepts with 450K blood 
reference Δ intercept 

 

B. Correlation of  B intercepts with 450K blood 
reference B intercept 
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Table S1 – Genes mapped to significant loci (q < 0.05 or top 50) 

 

 

 

GSE30229 Blood (HNSCC)  case vs. control
Rank Gene q -value Rank Gene q -value Rank Gene q -value

1 F2RL3 6.2E-03 4 SLC25A19 4.2E-02 6 FLJ90650 4.2E-02
2 LGALS2 4.2E-02 5 LRRC32 4.2E-02 7 HIST1H3C 4.2E-02
3 MPHOSPH9 4.2E-02

GSE42861 Blood (Rheumatoid Arthritis)
Rank Gene q -value Rank Gene q -value Rank Gene q -value

1 NLRC5 3.8E-16 18 TRIM26 1.1E-04 35 LASP1 2.2E-04
2 NLRC5 2.1E-12 19 MDK;DGKZ 1.1E-04 36 TRPM3 2.2E-04
3 (unmapped) 1.9E-07 20 SPN 1.1E-04 37 HIPK2 2.3E-04
4 JAZF1 5.6E-07 21 UNC84A 1.1E-04 38 VPS37B 2.3E-04
5 TXK 1.4E-06 22 DAPP1 1.1E-04 39 MAST4 2.4E-04
6 GPX1 4.5E-06 23 SLC15A4 1.1E-04 40 PTPRCAP 2.4E-04
7 (unmapped) 8.2E-06 24 HLA-DRB5 1.2E-04 41 IL27RA 2.5E-04
8 (unmapped) 8.2E-06 25 TAP1 1.2E-04 42 LOC283050 2.5E-04
9 PLEC1 8.4E-06 26 FAM8A1 1.2E-04 43 DENND2D 2.5E-04

10 (unmapped) 1.8E-05 27 LYN 1.3E-04 44 DNPEP 2.5E-04
11 HLA-DRB5 2.3E-05 28 ANKRD6 1.7E-04 45 NCRNA00114 2.5E-04
12 ACSF2;CHAD 2.4E-05 29 EPS8L3 1.7E-04 46 XPOT 2.5E-04
13 (unmapped) 2.5E-05 30 SAMM50 2.0E-04 47 KCNK5 3.0E-04
14 (unmapped) 5.1E-05 31 KRTAP22-1 2.0E-04 48 ADCY4;RIPK3 3.1E-04
15 TNFRSF1A 5.4E-05 32 PCID2 2.1E-04 49 PDCD1LG2 3.1E-04
16 (unmapped) 8.6E-05 33 (unmapped) 2.1E-04 50 EIF2C2 3.1E-04
17 EXTL3 1.1E-04 34 SLC15A3 2.1E-04

GSE19711 Blood (Ovarian Cancer) case vs. control
Rank Gene q -value Rank Gene q -value Rank Gene q -value

1 TREM2 2.1E-06 7 MPO 1.5E-02 12 STOML3 4.1E-02
2 KCNE1 4.2E-03 8 PRTN3 1.5E-02 13 NF1 4.1E-02
3 FCGR3B 9.8E-03 9 SLC45A1 2.1E-02 14 FOLR3 4.1E-02
4 KCNE1 9.8E-03 10 PLCB2 2.2E-02 15 TBC1D13 4.1E-02
5 HTR3D 9.8E-03 11 RGS8 3.7E-02 16 IFNGR1 5.0E-02
6 S100A8 9.8E-03



 

 

GSE32393 Breast Tumor (ER+ vs. ER-)
Rank Gene q -value Rank Gene q -value Rank Gene q -value

1 KALRN 3.6E-05 18 FXYD4 9.4E-03 35 FAM57B 2.1E-02
2 P2RX7 3.6E-05 19 PIP3-E 9.4E-03 36 C3orf58 2.1E-02
3 TBX19 9.0E-04 20 C21orf124 9.4E-03 37 FXYD4 2.1E-02
4 LOC144501 1.2E-03 21 TPSG1 9.9E-03 38 CHRNB4 2.1E-02
5 ANP32D 1.9E-03 22 LRP12 9.9E-03 39 HERC2 2.2E-02
6 HEYL 1.9E-03 23 CYP2F1 1.1E-02 40 MGC33530 2.3E-02
7 PDCL 1.9E-03 24 TNS1 1.1E-02 41 ZNF312 2.3E-02
8 VHL 2.4E-03 25 ZBTB16 1.1E-02 42 SSX1 2.3E-02
9 RIG 2.9E-03 26 WFDC2 1.1E-02 43 RASSF5 2.4E-02

10 SPACA3 3.1E-03 27 LRP12 1.2E-02 44 LONRF2 2.6E-02
11 KALRN 3.2E-03 28 SMCR7 1.5E-02 45 BCOR 2.6E-02
12 SMPX 4.9E-03 29 ARHGAP27 1.6E-02 46 FLJ32894 2.6E-02
13 MBP 6.7E-03 30 CST11 1.9E-02 47 NRIP2 2.6E-02
14 TNFSF18 7.2E-03 31 SCML4 1.9E-02 48 FLJ22746 2.6E-02
15 SFXN5 8.5E-03 32 GPR109A 2.1E-02 49 ZNF560 2.9E-02
16 ZNF124 8.6E-03 33 TKTL2 2.1E-02 50 SMARCC2 2.9E-02
17 IGF2BP3 9.4E-03 34 SCNM1 2.1E-02

GSE30601 Gastric (tumor vs. normal)
Rank Gene q -value Rank Gene q -value Rank Gene q -value

1 LOC388272 5.9E-15 18 HSC20 3.0E-06 35 ASL 3.8E-05
2 QPRT 3.3E-11 19 DOM3Z 3.7E-06 36 THOC1 3.8E-05
3 PIGO 2.9E-10 20 SMPDL3A 4.2E-06 37 ANKRD40 4.1E-05
4 PURG 2.9E-10 21 LCAT 4.9E-06 38 PFN1 4.2E-05
5 PABPC1 1.6E-08 22 PPAT 7.1E-06 39 AP3D1 4.3E-05
6 DCC 6.9E-08 23 YWHAG 8.7E-06 40 LRIG1 4.3E-05
7 TMED2 2.5E-07 24 C14orf138 1.0E-05 41 VAV3 5.5E-05
8 UHRF1 5.8E-07 25 TERF2IP 1.8E-05 42 MIOX 6.7E-05
9 CPA5 6.4E-07 26 MGC2474 2.3E-05 43 BCL2L2 6.8E-05

10 SMG6 1.2E-06 27 TSFM 2.3E-05 44 RARG 6.8E-05
11 SIRT7 1.2E-06 28 BCDIN3 2.3E-05 45 SACM1L 6.9E-05
12 SHBG 1.2E-06 29 CASP1 2.3E-05 46 KIAA0828 8.3E-05
13 DNAJC18 1.2E-06 30 IFITM1 2.3E-05 47 IL11RA 8.8E-05
14 MGC33302 1.9E-06 31 NFE2L2 3.0E-05 48 (unmapped) 8.9E-05
15 ZBP1 2.2E-06 32 PSMD2 3.0E-05 49 RANBP2 8.9E-05
16 ZNF517 2.2E-06 33 ATP6V0A2 3.8E-05 50 SART2 8.9E-05
17 CALCOCO2 2.7E-06 34 DYNC1LI1 3.8E-05



 

 

GSE60753 Liver (CirrEtOH vs. normal)
Rank Gene q -value Rank Gene q -value Rank Gene q -value

1 (unmapped) 1.7E-03 18 UBA52 1.2E-02 35 CUTA 3.5E-02
2 RPS27 5.8E-03 19 TXK 1.5E-02 36 (unmapped) 3.5E-02
3 (unmapped) 5.8E-03 20 ZNF615 1.5E-02 37 IGF1R 3.5E-02
4 PRODH 5.8E-03 21 PRKD2 1.6E-02 38 PRKG1 3.6E-02
5 C1orf213;ZNF436 5.8E-03 22 SLC17A9 1.6E-02 39 DAPK2 3.6E-02
6 KIAA0564 5.8E-03 23 SLC15A4;MGC16384 1.6E-02 40 (unmapped) 3.6E-02
7 BRUNOL4 5.8E-03 24 (unmapped) 1.8E-02 41 LDB3 3.7E-02
8 (unmapped) 6.5E-03 25 HOOK1 1.8E-02 42 LSM1;BAG4 3.7E-02
9 SP8 6.5E-03 26 BOLL 1.9E-02 43 ARPC3 3.7E-02

10 MACROD1 7.9E-03 27 RPL41 1.9E-02 44 BEST4 3.7E-02
11 FAM108C1 8.7E-03 28 EPB41 2.0E-02 45 PXDN 3.7E-02
12 DCI 8.7E-03 29 (unmapped) 2.0E-02 46 (unmapped) 3.7E-02
13 NEURL3 8.7E-03 30 SFI1 2.0E-02 47 C1orf9 3.7E-02
14 CACNB4 1.2E-02 31 TRIM41 2.3E-02 48 HIST1H2AM;HIST1H2B 3.7E-02
15 KIAA0907 1.2E-02 32 DCAF11 3.0E-02 49 SOX5 3.7E-02
16 (unmapped) 1.2E-02 33 CAMTA1 3.0E-02 50 (unmapped) 3.7E-02
17 (unmapped) 1.2E-02 34 (unmapped) 3.5E-02

GSE60753 Liver (CirrViral vs. normal)
Rank Gene q -value Rank Gene q -value Rank Gene q -value

1 KIAA0907 7.4E-06 18 (unmapped) 2.1E-03 35 IGFBP7 2.9E-03
2 PSMD7 2.0E-05 19 ZNF433 2.2E-03 36 DERL1 2.9E-03
3 RPS14 1.0E-04 20 TMEM41A 2.2E-03 37 PLXDC2 3.0E-03
4 COL11A1 1.3E-04 21 RPL41 2.4E-03 38 USP24 3.0E-03
5 PLCXD3 2.8E-04 22 EXOC8 2.4E-03 39 IL21R 3.0E-03
6 (unmapped) 2.8E-04 23 (unmapped) 2.5E-03 40 BBX 3.2E-03
7 (unmapped) 3.2E-04 24 EP400NL 2.5E-03 41 EIF2C1 3.2E-03
8 C16orf70 4.7E-04 25 RASL11B 2.5E-03 42 BTBD11 3.5E-03
9 TXK 4.7E-04 26 EPB41 2.5E-03 43 MDM1 3.8E-03

10 PMS1;ORMDL1 1.2E-03 27 ZNF667 2.5E-03 44 WDSUB1 4.4E-03
11 PRSS33 1.2E-03 28 (unmapped) 2.5E-03 45 LOC645323 5.0E-03
12 KCNAB2 1.2E-03 29 PDE2A 2.5E-03 46 ZNRF2 5.0E-03
13 HOXD1 1.2E-03 30 (unmapped) 2.8E-03 47 KLHL14 5.2E-03
14 TACO1 1.2E-03 31 ZKSCAN3 2.8E-03 48 DLEU2 5.2E-03
15 SP8 1.2E-03 32 KAAG1;DCDC2 2.8E-03 49 FAM53B 5.2E-03
16 FAM193B 1.4E-03 33 (unmapped) 2.8E-03 50 LOC728276 5.2E-03
17 VGLL2 1.8E-03 34 SYNPO 2.9E-03



 

 

 

  

GSE46394 Artery (Athero vs. normal)
Rank Gene q -value Rank Gene q -value Rank Gene q -value

1 MOBKL2B 6.0E-15 18 GRM2 6.6E-06 35 CTNNA2 3.7E-05
2 ARHGAP12 7.1E-08 19 MYST1 1.0E-05 36 IMP4;CCDC115 3.9E-05
3 (unmapped) 7.1E-08 20 PHTF2;TMEM60 1.2E-05 37 RHOB 3.9E-05
4 (unmapped) 3.4E-07 21 C7orf31 1.4E-05 38 (unmapped) 4.1E-05
5 KIAA1751 6.7E-07 22 C2orf72 1.4E-05 39 STRADA 4.1E-05
6 AFF3 8.3E-07 23 PRDM16 1.4E-05 40 RASGRP2 4.4E-05
7 ITGA1;PELO 8.3E-07 24 HYOU1 1.4E-05 41 (unmapped) 4.4E-05
8 HDAC11 1.3E-06 25 CCR4 1.5E-05 42 (unmapped) 4.4E-05
9 (unmapped) 1.8E-06 26 FRAS1 1.5E-05 43 (unmapped) 4.5E-05

10 LMO4 2.4E-06 27 DCAKD 1.5E-05 44 DCAF17;METTL8 4.5E-05
11 ST5 2.6E-06 28 CYP2R1 1.7E-05 45 (unmapped) 4.9E-05
12 MLL5;LOC100216545 3.7E-06 29 BRD2 2.5E-05 46 MRC2 5.8E-05
13 OSR1 4.5E-06 30 OSR1 2.5E-05 47 (unmapped) 6.2E-05
14 TXNDC17;KIAA0753 4.6E-06 31 BTAF1 2.9E-05 48 ZNF133 6.4E-05
15 NOTCH1 5.1E-06 32 ST3GAL3 3.3E-05 49 GALNT6 6.5E-05
16 KRT23 5.1E-06 33 RPL10A 3.3E-05 50 SYT9 6.8E-05
17 NBEAL1 6.2E-06 34 (unmapped) 3.6E-05

GSE46394 Artery (Carotid athero vs. normal)
Rank Gene q -value Rank Gene q -value Rank Gene q -value

1 KCNH2 2.7E-04 18 SELM 7.6E-04 35 DPF3 9.9E-04
2 REEP6;PCSK4 2.7E-04 19 MICAL3 7.6E-04 36 SAPS3 9.9E-04
3 (unmapped) 2.7E-04 20 LTC4S 7.6E-04 37 C22orf9 1.1E-03
4 DYNLT1 2.7E-04 21 SLC24A6 7.6E-04 38 EEF1A2 1.1E-03
5 ABCB9 3.1E-04 22 GABARAPL2 7.6E-04 39 RHBDD2 1.1E-03
6 C20orf196 4.4E-04 23 TRAPPC1;CNTROB 7.7E-04 40 GABPB2 1.1E-03
7 CATSPER1 4.4E-04 24 MIR636;SFRS2;MFSD1 8.2E-04 41 ZNF619 1.1E-03
8 GORASP2 4.4E-04 25 SP2 8.2E-04 42 C6orf153 1.1E-03
9 STX1A 4.6E-04 26 ULK1 8.2E-04 43 PPP1R3G 1.1E-03

10 MIR330;EML2 4.6E-04 27 SCRIB 8.2E-04 44 C10orf67 1.1E-03
11 PGLS 4.6E-04 28 C12orf48;NUP37 8.2E-04 45 (unmapped) 1.1E-03
12 CC2D1A;C19orf57 4.6E-04 29 ARFGAP2 8.2E-04 46 ZNHIT3 1.2E-03
13 TTC21B 4.6E-04 30 FNDC3B 8.4E-04 47 UBP1 1.4E-03
14 (unmapped) 4.6E-04 31 TMEM80;DEAF1 8.4E-04 48 TOLLIP 1.4E-03
15 KLF17 7.4E-04 32 HIST1H1E 9.9E-04 49 YWHAZ 1.4E-03
16 PHLDB3 7.6E-04 33 AIFM3 9.9E-04 50 STK10 1.4E-03
17 PIGV 7.6E-04 34 S100A13;S100A1 9.9E-04



Source Code for Partitioning 

# Y = methylation matrix (numCpGs x numSubjects) 
# xModel =  covariate design matrix (numSubjects x numCovariates) 
# MAXDIM = maximum value of k to try 
# NBOOT = number of bootstraps to use for SE estimation 
# OUTFILE = R workspace file name to which to save results 
 
source("rfPartition.R") 
 
# Gather compute-intensive quantities 
 
theRF <- rfSlice(Y, xModel) 
theSVD <- rfSVD(theRF$Bstar, theRF$Estar) 
thePartition <- rfPartition2(theSVD, 1:dim(xModel)[2], MAXDIM) 
 
partitionBootMoments <- array(0, dim=c(dim(thePartition), 2)) 
 
for(r in 1:NBOOT){ 
  bootSV <- try( rfBootSVD(theRF) ) 
  while(inherits(bootSV,"try-error")) bootSV <- try( rfBootSVD(theRF) ) 
 
  bootPart <- rfPartition(bootSV, 1:dim(xModel)[2], MAXDIM) 
 
  # Running sum (for mean) 
  partitionBootMoments[,,,,1] <- partitionBootMoments[,,,,1] + bootPart 
 
  # Running sum of squares (for var) 
  partitionBootMoments[,,,,2] <- partitionBootMoments[,,,,2] + bootPart*bootPart   cat(r,"\n") 
 
  if(r>3){ 
    bootPartMean <- partitionBootMoments[,,,,1]/r 
    bootPartSqMean <- partitionBootMoments[,,,,2]/r 
    partitionVar <- bootPartSqMean-bootPartMean*bootPartMean 
    partitionVar[partitionVar<0] <- 0 
    partitionSD <- sqrt(partitionVar) 
 
    partitionTvalue <- thePartition/partitionSD 
  } 
} 
 
bootPartMean <- partitionBootMoments[,,,,1]/NBOOT 
bootPartSqMean <- partitionBootMoments[,,,,2]/NBOOT 
partitionVar <- bootPartSqMean-bootPartMean*bootPartMean 
 
partitionVar[partitionVar<0] <- 0 
partitionSD <- sqrt(partitionVar) 
partitionTvalue <- thePartition/partitionSD 
 
# Save compute-intensive results 
save(list=c("thePartition","partitionSD"),file=OUTFILE) 
 
# P-values and Q-values 
 
partitionPvalue <- 2*pnorm(-abs(partitionTvalue)) # P-values for individual coefficients (not for contrasts) 
partitionQvalObjectsB <- apply(partitionPvalue[,,1],2,safeQvalue) 
partitionQvalObjectsD <- apply(partitionPvalue[,,2],2,safeQvalue) 
 
# Various objective functions 
diffDelta <- apply(abs(thePartition[,-1,,2,drop=FALSE]),1:2,diff) 
diffDeltaSq <- apply(diffDelta*diffDelta,1:2,sum) 
diffDeltaSqMed <- apply(diffDeltaSq,1,median) 
 
diffTDelta <- apply(abs(partitionTvalue[,-1,,2,drop=FALSE]),1:2,diff) 
diffTDeltaSq <- apply(diffTDelta*diffTDelta,1:2,sum) 
diffTDeltaSqMed <- apply(diffTDeltaSq,1,median) 
 
# Choose best value of k 



kChooseEst <- which.min(diffDeltaSqMed) 
kChooseTval <- which.min(diffTDeltaSqMed) 
 
###################### CONTENTS OF rfPartition.R ############################### 
 
library(limma) 
library(qvalue) 
 
rfSlice <- function(Y, X){ 
  Bstar <- lmFit(Y,X)$coef 
  muStar <- Bstar %*% t(X) 
  Estar <- Y - muStar 
 
  muStar <- ifelse(muStar < 1e-05, 1e-05, muStar) 
  muStar <- ifelse(muStar > 0.99999, 0.99999, muStar) 
  dispersion <- sqrt(muStar * (1 - muStar)) 
  Q <- Estar/dispersion 
 
  list(Bstar=Bstar, dispersion=dispersion, Estar=Estar, X=X, Q=Q) 
} 
 
rfSVD <- function(Bstar, Estar){ 
  Estar[is.na(Estar)] <- 0 
  svd(cbind(Bstar,Estar)) 
} 
 
rfBootSVD <- function(rf0){ 
   n2 <- dim(rf0$X)[1] 
   iboot <- sample(1:n2, n2, replace = TRUE) 
   mu <- rf0$Bstar %*% t(rf0$X) 
   Yboot <- mu + rf0$dispersion * rf0$Q[, iboot] 
 
   BstarBoot <- lmFit(Yboot,rf0$X)$coef 
   EstarBoot <- Yboot - BstarBoot %*% t(rf0$X) 
   rfSVD(BstarBoot,EstarBoot) 
} 
 
rfPartition <- function(sv, coefs, d){ 
  p <- length(coefs) 
 
  U <- sv$d*t(sv$v[coefs,,drop=FALSE]) 
  B <- array(0, dim=c(dim(sv$u)[1], p, d, 2)) 
  n <- length(sv$d) 
 
  for(i in 1:d){ 
    B[,,i,1] <- sv$u[,i:n,drop=FALSE]%*%U[i:n,,drop=FALSE] 
    B[,,i,2] <- sv$u[,1:i,drop=FALSE]%*%U[1:i,,drop=FALSE] 
  } 
  B 
} 
 
safeQvalue <- function(p,...){ 
  qv <- try( qvalue(p,...) ) 
  if(inherits(qv,"try-error")){ 
    qv <- list(qvalue=rep(1,length(p)), pi0=1) 
  } 
  if(length(qv)==1){ 
    qv <- list(qvalue=rep(1,length(p)), pi0=1) 
  } 
  qv 
} 

 


